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I'pomos A.

Arduino 11 ymHoro caza: Kak aBToMaTU3upoBaTh MOJUB U CIEIUTD 3a
pacrenusimu / A. I'pomoB — «ABTOp», 2026

OpHuM pacTeHMsIM HY’)KHA BJIaKHas IOYBA, IPYIrMM — peAaKuil noiauB. [loatomy
JATYMK M HACOC caMU 10 ceOe eIé He CO3/1al0T YMHBIN caJl: CHavaaa HyKHO MTOHSTH,
KOMY, KOTIa M CKOJIbKO BOJIBI TpeOyeTcsl. DTa KHUTA MTOMOXKeT N30eXkaTh JUIIHUX
MOKYTIOK ¥ cOOpaTh CUCTEMY TTOJ] BaIllM YCJIOBUS — OT OHOTO 3a0bIBAEMOT0
TOpIIKA JIO TEIMJIUIIBI C HECKOJIBKMMU 30HaMu ToyiiBa. Illar 3a marom Bl OCBOUTE
Arduino, noAKJIIoUYNTe JaTYMKU U UCTIOJIHUTEIbHBIE YCTPONCTBA, HAUIIIETe KO/
JUTSL aBTOTIOJIMBA M TIPOBEPUTE CUCTEMY Ha MpakThke. Bl HayunTech KamnOpoBaTh
M3MEPEHUS, 3aIUIIATh IEKTPOHUKY OT BJIArd U HAXOJUTh HEUCIIPABHOCTA —
YTOOBI ye3:KaTh U3 JJOMa CIIOKOMHEE, a 3a PaCTCHUSIMU yXakuBaTh TouHee. 3 3ToM
KHWUTH Bbl y3HaeTe:- Kak BIOpaTh TaTYMKU BJIQKHOCTH, HACOC WJIM 3JIeKTPOKJIATIaH
1 6e30MacHO COeIMHUTH X ¢ Arduino;- Kak HACTPOUTH TIOJIMB TIO TTOKa3aHUAM
TIOYBHI, PACITMUCAHUIO U TTIOTPEOHOCTAM pa3HBbIX PACTEHMI;- KaK COXPaHATh JaHHbBIC,
CJIEIUTh 3a CAJIOM yHAJIEHHO U PaCIIMPATh CUCTEMY HOBBIMU AAaTYMKAMU Y 30HAMMU.

© I'pomos A., 2026
© Astop, 2026
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Coaep:xanue

C dyero Havath: M YMHOTO caja, BHIOOp pacTeHUH U IJIaH y4acTKa

Kak pactenust pacxomyiot Boy: OCHOBBI TPAMOTHOTO TIOJIUBA

APXUTEKTypa CUCTEMBI: OT JIaTYMKA B TOPIIKE JJO ABTOMATHUECKOTO MOJIMBA
Arduino ¢ HyJs: TUIaTa, cpea pa3padOTKU U MepBasi mporpamma

Konerr 03HaKOMUTEIBHOTO (hbparMeHTa.
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Anekcanap I'pomos
Arduino nJs yMHOro cajaa:
Kak aBToOMaTu3upoBaTh MOJIHUB
U CJIeJUTh 34 PAaCTEeHUSIMH

Arduino gus ymuoro caga: Kak aBToMaTu3upoBaTh N0JIMB U CJEJUTh 32 PACTeHUSIMHA
Anexcarnop I’ pomos
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C 4ero HauaTh: 1eJH YMHOIO caja,
BbIOOP pacTeHHH U IJIAH y4aCTKAa

B Bockpecenbe Beuepom MaprHa rocTtaBmjia Ha MOJOKOHHUK KOPOOKY € JaTYMKaMu, HACOCOM
u npoBogamu. OHa MpeacTaBiaia, Kak ye3kaeT Ha BbIXOJHbIE, a cajl caM IOHMMAEeT, KOMY Hy)KHa
BOZIa, ¥ 3a00TJIMBO MONMBAeT Becex Oe3 mckmouenuss. Ho korga KopoOKa OTKpbLIach, BBISICHUIIOC,
YTO CHayasa Hy’KHO OTBETUTh Ha MTPOCTOM BOMPOC: KOMY UMEHHO — U CKOJIBKO?

Ha nonokoHHuKe CTOsUIM 0a3uiIMK, 03 M MaJIeHbKUI ropIIoK ¢ po3mapuHoM. Ha GankoHe
pocau noMuaopsl. OHU pacTeHus MONyYyasld COJTHLIE MOYTH BECh JEHb, JPYrUe NpATAINCh 32 LBe-
TOYHOU cTolKoM. [lo Onukaiiieit po3eTku ObUIO Aaieko, a Boay MapuHa Hocvia u3 KyxHu. Kymuien-
HBIII KOMIUIEKT He ObLT Oecrione3HbiM. [IpocTo oH OTBevan Ha BOIPOC «4eM aBTOMATH3UPOBATh?»,
TOrza Kak MapuHe cHavyaJia CJe[JoBajIo BbISICHUTh, «4TO UIMEHHO MEIIaeT MOeMy cafy ?».

970 yacTas JIOBYILIKA HAYMHAIOIIETO CaJIOBOJA: XOUETCsl Cpa3y KyMUTh JATYMKH, HACOC U TIaTy
Arduino, 4ToOBI OTHAXIbI TPOCHYTHCS B MUPE, TJIe pacTeHHs Bc€ Aenaiot camu. Ho ymMHBIN ca Havu-
HaeTcs He ¢ raThl. OH HauMHAeTCsl ¢ HaOMoONeHUs. « YMHBI» — He 3HAYUT CIIOXKHBIH, JOPOTroi
WY TIOJTHOCTBIO aBTOHOMHBINA. YMHBIM MOKHO Ha3BaTh ke OAMH JaTYMK, KOTOPbIA BOBpEMs HAIo-
MUHaET MPOBEPUTh 3eMJII0 B 3a0bIBaeéMOM ropiike. [1oje3HocTb ccTeMBbl ONpeiesisieTcsl He YUCIOM
MIPOBOJIOB, a TEM, HACKOJILKO TOYHO OHA pelllaeT Bally 3ajauvy.

CHauaJyia — He TeXHHKA, a JKeJIaHHe

IIpexcraBbTe, UTO Yepe3 MecsL] Balll caji cTal ynooHee. Yto u3MeHunsock? Bel peske 3a0biBaete
NoJMUTh paccany? XOTUTe 3amMedaTh, KOrja oYBa B TOPIIKaX MepechixaeT cauikoM Owsictpo? Ilna-
HUpYyeTe MOJMBaTh TEIJIMLYY BO BpeMs oThe3sa? Vi Medtaete CpaBHUTh YCJIOBHS HAa COJTHEUHOH U
TEHEBOM TpsAAKax?

Cdopmynupyiite oTBET OHUM IpeaioxeHrueM. Hanprmep:

®«Xouy BOBpeMs1 3aMeyarh, YTO NEPECHIXAIOT TPH IOPIIKA C MPSHBIMU TPABAMU».

®«Xouy oAaBaTh BOy K TOMAaTaM Ha I'psiJIKe, IOKA MEHSI HET IOMax.

®«XO0uy BBISICHATbH, KaK YacTO HY)KHO IOJIMBATh paccagy Ha 3aCTEKJIEHHOM OaJIKOHE».

D70 pa3Hble 33/1a4M, U PellieHrs] Y HUX Toxke OyayT pasHbIMU. B mepBoM ciiyuae MOKET XBaTUTh
M3MepeHHsl BJIa)KHOCTH M CHTHasIa. Bo BTOpoM MoHa004TCs ogava BoJIbl, POAyMaHHbIA MapIIpyT
TpYOKM M 3aIHTa OT IMpoTeueK. B TpeTbeM pasymHee cHauasia coopaTh HaOMIOIEHN S, & He BKJIIOYATh
Hacoc.

Xopoliias 11eJb OMUChIBaeT HAOMI0AaeMbIl pe3ybTar. «Caenarh cajl yMHbIM» — BIOXHOBJISIET,
HO He TOJCKAa3bIBaeT, C Yero HauyaTb. «3a JBE HEJeJM MPOBEPUTh, HACKOJIBKO MOKA3aHUs JaTYhKa
MIOMOTAIOT BOBPEMS1 3aMeyarh NepechbixaHue JAByX OAMHAKOBBIX FOPLIKOB» — Yyxke IJ1aH. Ero MoxHo
BBITIOJIHUTh U OLICHUTb.

VHBeHTapU3anus: HAPUCYHTe MeCTO, I/ie JKUBYT pacTeHus!

I[Mepen MOKYNKO# KOMITIOHEHTOB COCTaBbTE KapTy caja. He oOsi3aTenbHO 4epTuTh e€ KpacuBo:
IJIS1 TIEPBOTO HAOpPOCKA MOJOMAYT JIMCT OyMard, KapaHjaml U MpUOIM3UTENIbHBIE pa3Mephl. BaxHO
YBHUJIETh YYaCTOK IIETMKOM M OTMETUTh OOCTOSITEILCTBA, KOTOPBIE JIETKO YITyCTHTB, TIOKA pacCMaTpH-
Baelllb TOJILKO OTJEJIbHbIA TOPILIOK.

Pazbeiite mpocTpaHCTBO Ha 30HBI: TIOJOKOHHUK, OAJIKOH, TEIUIMIIA, TpsiaKa, KiaymoOa. Ecmm can
HAaXOJUTCS B HECKOJIBKMX MeCTax, OTMEThTe Kaxk J10e OTIebHO. [IpoHyMepyiiTe pacTeHUs WU TPYIIIbI
pacTeHuii, 4TOOBI HEe MyTaThCs B 3aMETKaX.

Ha cxeme o603HaubTe:

®[IpUMEpHbIE IPAHULIBI U Pa3MEPbl KaK101 30HBI;

®[10JI0’KEHNE PACTEHU, TPSIOK, CTeJUIAXKEN M KPYITHBIX EMKOCTEH;

®IBepH, MPOXO/Ibl M MECTa, IJIe HeJb3s MellaTh JBUKEHHUIO;
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®LICTOYHUK BOJIbI M ITyTh OT HETO J0 pacTeHUIA;

®PO3ETKU U BO3MOKHOE pacloiokeHrue 000pyI0BaHuS;

®yYACTKH COJIHIIA U TEHH;

®YKJIOH, CTOK BOJIbI 1 MECTa, TJI€ TOCIIE TOJIMBA OCTAIOTCS JTyKH.

INoka He TpedyeTcst TOUHOCTH 0 caHTuMeTpa. Ho paccrosinus umeror 3Hayenue. Hacoc, koto-
PbIii IOJKEH MOJAHUMATH BOAY U3 OOJBIION EMKOCTH M MPOTAJIKUBAThH €€ Yepe3 MIMHHYIO TPYOKY,
paboTaeT He Tak, Kak Hacoc, MOJMBAIOIIUI OUH TrOpIIOK psaoM. TpyOka, KoTopas nepecekaeT mpo-
XOJI, MOXXET OKa3aTbcsi OoJiee 3aMeTHON poOJIeMOid, YeM OTCYTCTBUE aBTOMATH3ALIUH.

[MocMoTpuTe Ha y4acTOK B pa3HOe BpeMs CyTOK. [nie ObiBaeT mpsiMoe conHile yrpom? [ie
— B nosaeHs? Kakue pacteHus 3aTeHsieT cTeHa WM cocennuit Kyct? [loBropute HaOmoneHus B
HECKOJIbKO JTHEeW, IOTOMY 4YTO OOJIaKa M CEe30H MEHSIOT KapTHUHY. MOXKHO 3aliChiBaTh HE TOJBKO
MECTO, HO U MPOIOKUTETIBHOCTh MPSMOTO COJHIIA: «COJIHIIE MPUMEPHO C JEBATH A0 TOIYIHS»,
«SIPKUI paccesiHHbIN CBET BeCh JIeHb». [IpuoxkeHne Ha TenedoHe HHOTa IIOMOTaeT OIIEHUTh OCBe-
MIEHHOCTh, HO TaKWE U3MEPEHUsI He 3aMEHSIIOT HAOMOICHUI 1 He BCeraa TOYHbL. [ HavaapHOro
TUIaHA Ba)KHEE MOHSATh YCTOMYMBBIE PA3IMUMs MEXy 30HAMU: COIHEUHasI, TIEPEMEHHO OCBEIIEHHAs,
3aTEHEHHAS.

JloGaBbTe K KapTe ObITOBBIE YCI0BUSI. ' 1e BbI OepETe Bogy — U3 KpaHa, O0UKH, JIeHKu? MOKHO
JI1 OCTaBHUTh EMKOCTh C BOIOM Ha yuyacTke? EcTb Ju psjioM po3eTka, Wid MPUAETCS UCIIONb30BATh
aBroHOMHOe nuTaHune? Kak yacto Bbl ObiBaete 1oMa? KTo cMoXeT mpoBepuUTh CHCTEMY, €ClIi Bac He
OyzeT? D10 He MeJIOUH, a YacTh MPOEKTA.

DNEeKTPUYECTBO U BOIA TPEOYIOT OCTOPOKHOCTU. DJIEKTPOHHBIE KOMIIOHEHTHI U COCJMHEHUSI
JOJKHBI OBITH 3aIMIIEHBI OT BJIard, a CETEBOE MUTaHUE HeJb3s1 OE3yMHO pa3MellaTh psiIoM C MOK-
poii ovBoil 1 TpyOkamu. Ha 3Tane miaHupoBaHHs JOCTATOYHO OTMETUTh OE30MacHble MecTa s
000py/I0BaHM S U HE MPOKJIaIbIBATH IIPOBOJIA TaM, TJIE KX MOKHO 3aJI€Th JIEKOM, HOTOU MJIH Ca/I0BbIM
MHCTPYMEHTOM.

PacTeHnst He OJUHAKOBBI — M TO XOPOUIasi HOBOCTh

Meura 0 eAMHOM pacHCaHUY MOJIMBA MOHATHA: BKJIOUYUTh CUCTEMY TIO TaiiMepy U OOJIbIle HU
0 4éM He aymath. Ho yHuBepcanbHOro rpaduka Jyisi BCceX pacTeHUi He cyliecTByeT. Ha morpedHOCTh
BO BJIare BJAMSIOT BUJ] PACTEHHUs], pa3Mep ropiiKa, COCTaB IMOYBbI, TEMIIEPATypa, BETep, OCBEIIEHHOCTb
u craaus pocta. OOUH U TOT K€ TOPIIOK MOKET BBICHIXaTh 3aMETHO ObICTpee B KapKHU BETPEHBIH
IeHb, YeM B MPOXJIAHYIO MACMYPHYIO MOTOY.

[Toatomy crpynnupyiite pacTeHus: He IO PUHLIMITY «BCE 3€JIEHOE CI0f1a», a IO CXOJCTBY YCIIO-
BUI 1 IOoTpeOHOCTel. OTHEIbHO OTMEThTE KYJIBTYPBI, KOTOPBIM TpebyeTcst 6ojiee pABHOMEPHO BIIaXk-
Has MoYBa, W Te, I KOTOPBIX TMOCTOSIHHAsI CHIPOCTh HexesaTtenbHa. Eciin He yBepeHbl, He yrabl-
BaliTe: 3aMMIINTe HA3BAHWE PACTEHHUS M YTOYHUTE €ro MOTPEOHOCTH MO HAAEKHOMY CIPABOYHUKY
WM MUHCTPYKIIMM NMUTOMHUKA. BaXHO yUMTHIBaTh M KOHKPETHYIO EMKOCTh: MaJICHbKHI TOPIIOK Ha
COJTHIIE CIIOCOOEH BBICOXHYTb ObICTpee, YeM OOJIBIION KOHTEHHEP C TAKMM e PACTEHUEM B TIOJTy TEHH.

Haunure ¢ mpocTeIX BOIIPOCOB:

1. Kakue pacteHus CTOSAT WK pacTyT psgom?

2. OquHAKOBbIE JIM Y HUX TOPIIKY U TIOYBa?

3. [lomyyaror 11 OHU MOXOKee KOJIMYECTBO CONHLA U BeTpa?

4. Brl 3ameuaeTe, YTO OHU NIEPECHIXal0T MIPUMEPHO C OJIMHAKOBOU CKOPOCTHIO?

5. MOXHO /11 TIONTMBATh UX U3 OMHOM JIMHUH, HE CO3/1aBasi OYEBUAHOTO PUCKA IJIs1 KOTO-TO U3
rpynmsi?

Ecnu oTBeTHl CHJIBHO Pa3nMyaloTcsi, He OObEAMHSNTE PACTEeHUs TOJBKO Paau aKKypaTHOM
cxeMbl. Po3MapuH 1 Ga3WIMK B COCEIHMX TOPIIKAX MOTYT BBHIIJISIETh KaK yIOOHas mapa Jjisi aBTo-
MaTHU3alKy, HO 3TO HE O3HAYAET, YTO UM IMOAOUIET OMH PeKUM. YMHAsI CUCTEMa JOJKHA YIUTHIBATh
pa3nuuusl, a He CKPbIBaTh MX 32 OOIIUM TaliMEpOM.
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JI7151 IepBOTo MPOEKTa JIyullle BHIOpaTh pacTeHHs C TIOXOKMMHU YCIOBUSIMU. [IBa-Tpy OJMHAKO-
BBbIX KOHTEWHepa C OIHOM KyJIbTYPOH 1aayT MOHATHBIN pe3y/brar. Korga rpymma cocrout u3 pacre-
HUI ¢ OJIM3KUMHU MOTPEOHOCTSIMHU, JIerye CPaBHUBATh COCTOSIHUE TIOUBBI 1 pa30UPaThCs B IOKA3AHUSX
JaT4uKa. DTO OCOOSHHO TMOJIE3HO Ha CTapTe: YeM MEHbIe MepeMEeHHbIX, TeM MPOIIE MOHSATh, YTO
MMEHHO cpadoTaio.

IIpumep: HAGOP TATYNKOB, KOTOPbIil He 3HAJ, I/Ie CTOUT COJIHIIE

Bepnuémcs k Mapune. OHa Kynuia HECKOJIBKO JATYMKOB BJIAXXHOCTU M HACOC, PACCUUTHIBAS
TMIOJIKJTIOYUTH Cpa3y Bce pacteHus. Ho MHBeHTapu3alys OTKpbUIa TPU pas3Hble cUTyaluu. basuimk
CTOSIJT Y OKHA U OBICTPO TSHYJICS K cBeTy. Po3MapuH 3aHMMasT HEOOJBIION TOPIIOK Ha TEMIOM Oa-
KOHE. AJI03 XKWJIO B TEHHU U TIOJIMBAJIOCh Topasno pexe. [IoMuopbl pociy B KPYIMHBIX KOHTEHHEpax,
10 KOTOPBIX HYKHO OBbLJIO TSAHYTh TPYOKY uepe3 OaJIKOHHYIO ABEpb.

MapuHa Havana ¢ MOKYNKM TeXHHMKU U TIOTOMY IMOYTH MPOITYCTHIIA TJIABHOE: € pPacTeHHUs
OTJIMYTUCH IO MOTPEOHOCTSIM, OCBEIIEHUIO M PACCTOSIHUIO /10 BoAbL. Ecim Obl OHa MOIKIIOumIIa Bcé
K OJJHOMY TaliMepy, CUCTeMa MCIPaBHO MOBTOPsiIa Obl paclycaHnue — HO TO HEe TApaHTUPOBAJIO Obl,
YTO OHO TIOIXOAUT KaXJIOMY PACTEHHIO.

[Nocne cocTaBneHus KapThl BHIOOP CTal OueBHIHEee. MapuHa pelmia roKa He TPoraTh ajiod v
noMUIOPHL. 1151 MPOOHOTO MPOEKTa OHA BHIOpasia ABa OMHAKOBBIX TOPIIKA C Oa3MIMKOM, CTOSIBIIUX
psnom. E€ mepBoit 3agaueii cTajo He aBTOMAaTHUYECKOe BKJIIOUEHHE Hacoca, a HaOMoAeHe: MpoBe-
PUTh, TOMOTAIOT JIU TIOKA3aHMUsI JaTYMKa BOBPEMsI 3aMevath, YTO 3eMJIsI HAUMHAET nepeckixarh. Hacoc
OHAa OCTaBHJIA Ha CJIETYIONINIA STall — KOT/la CTaHeT MOHSITHEe, IJie MMEHHO OH HY)KEeH U KaK HaJE&KHO
JOCTaBUTH BOY.

Oto He mar Ha3zafd. DTo Crocod He YCJIOKHATH BOIIPOC paHbIIe BpEMEHHU.

Bbi6epure 11eib, KOTOPYI0O MOKHO IPOBEPHUTH

B aBTOMaru3zanuu nosje3Ho pa3aesnsTh TPU YPOBHS:

Ha6moaaTh. Y3Hath, YTO MPOMCXOAUT: HAIIPUMEp, 3aMeudaTh U3MEHEHUs BIQKHOCTH MTOYBHI.

Ipeaynpexaars. [lonyunts curaan, 4rto nopa MpoBEpUTh PacTeHHUE.

HeiicTBOBaTH. BKIIIOUMTH HACOC MJTM OTKPBITH KJIAraH, YToObI MOAATh BOY.

ITH ypOBHU MOKHO MPOXOAUTH MO ouepenu. JlaTunk He CTaHOBHUTCSI OECIIONE3HBIM OTTOrO,
YTO caM He monuBaeT. MHorga cHavana BaKHO MOHSITh, HACKOJIBKO €r0 MOKa3aHUsl COOTBETCTBYIOT
peanbHOCTH. JIaTUMKU BIQXKHOCTU MOTYT BECTH ceOsl MO-pa3sHOMY B Pa3HBIX MOYBaX U EMKOCTSIX,
MO3TOMY JIJIsl HUX BaKHa IIPOBEPKa Ha KOHKPETHOM MecTe. He cTouT BoclprHMUMATH OTHO YMCIIO KaK
YHUBEPCAJIbHYI0O KOMaH[Y: «HUXKE 3TOr0 3HAYCHUsI TIOJIUBATh BCE PACTEHUS».

Cdopmynupyiite 11e7b Tak, 9TOOBI Yepe3 HEKOTOPOe BpeMsi MOKHO OBLIIO OTBETHTh: TIOTYYH-
nock wim Het? Hanpumep:

«B TeueHue AByX Henenb HAOMIOAATH 3a BJIAXKHOCTHIO TIOUBHI B JIByX OIMHAKOBBIX TOPIIKAX C
0a3MIIMKOM, 3alMChIBaTh MOKA3aHUs AATUYMKA U CPABHUBATh MX C COCTOSTHMEM IOYBHI MIPU PYYHOU
ITPOBEPKE».

N

«[IpoBepuTh Ha TPEX KOHTEMHEPaX ¢ OMMHAKOBBIMH TOMAaTaMH, MOKHO JI 00€CIIEUHTh MOfIauy
BOJIbI O€3 JIy’K M TIONTEKaHWI B TEUSHUE HellesT HaOMIOIeHUI» .

YT1ouynuTte, 4to OyIET CUUTAThCS yCrieXoM. B mepBoM mpumepe — He MPOCTO HaIu4ue udp
Ha 9KpaHe, a TOHUMaHUe, B KaKUe MOMEHTHI IATUMK TTIOMOTaeT 3aMETUTh HEOOXOMMOCTb TIPOBEPKH.
Bo BTopoM — BOfa I0XOMT 70 BCEX BHIOPAHHBIX KOHTEWHEPOB, COEIMHEHH S He MPOTEKAIoT, a TIocye
3aIycKa CUCTEMbI MOXKHO BPYUYHYIO IIPOBEPUTH PE3y/IbTaT.

VY aBromMaruzanuu JOMKeH ObITh U TUIAH Ha CIIy4Yall HeylauH: YTO CIyUYMTCs, €CITM HAacoC He
BKJIIOYUTCS, TPyOKa OTCOEAMHMUTCS WM JATYMK JACT CTpaHHble TOKazaHus? B mpoOGHOM mpoekTe
XOPOIIIO OCTABUTH YEJIOBEKA PSIIOM C CUCTEMOW M BO3MOKHOCTH TOJIUTh PACTEHHUsI BPYUHYIO. ABTO-
MaTu3aiys He OTMEHsIeT HaOMIOIeHN!Ee; Ha TIEPBBIX 3Tallax OHa JiesiaeT HadmoaeHue Oonee moceno-
BaTeJIbHBIM.
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IMacnopT caga: paGouyas TeTpaab BMECTO J0TragoK

3arnoHMTe MACIOPT Caja JI0 MOKYIMKA KOMIOHEHTOB. OH He 00513aH ObITh KPACUBBIM WA OKOH-
YarteJabHbIM. DTO TOKyMEHT, KOTOPBII MOXHO AOTOJHSTH 110 Mepe HaOTIONeHHA.

ITACIIOPT CAJIA

1. ne Haxoautces cajg Tur mpocTpaHCTBa: MOAOKOHHUK / OaJIKOH / Teruviia / Tpsiika / ipyroe:
Pa3meps! niu npuMepHas miomaab: 30HBI yyacTKa:

2. Pacrenus Ha3panue pacrenus wiu rpynnsl: KosmuectBo: Mecto Ha cxeme: Tun émko-
CTH U NpuMepHbIi pa3mep: [lousa umm cyOcrpart, ecim uzBectHo: )coOGeHHOCTH yX0/1a, KOTO-
pble y>Ke 3aMeueHbl:

3. YcaoBus pa3memenns [Ipsmoe conniie u npumepHoe Bpemsi: TeHb HiIu 3aTeHs0Iue
npeameTnl: Betep, kapa, ckBosHsk: EcThb am cTok Boabl? Kyna ona yxoaur?

4. Toctyn k pecypcam Hcrounuk Boapl: Paccrosinme ot BoJbl 40 BHIOPaHHBIX pac-
TeHui: Bo3MoxHoe MecTo [isi EMKOCTH Wi odopynoBanusi: Po3eTka MM Apyroi MCTOYHHK
nutanusa: Ectb 1 6e30macHbIil MapipyT Ajist TPyOKH U POBOJOB?

5. Pexxum yxoaa Kak yacto Bel 00bI9HO ObIBaeTe psiioM ¢ pactenusimu? Korja yamie Bcero
3a0biBaeTe 0 moJjuBe? Kro cMOXeT MpoBepuTh pacTeHHs B Baiie orcyrctBue? YUTo ceiuac
JI0CcTaBJIsieT 00Jible BCero Hey100cTB?

6. Ieanr aBTomaTu3anuu Kakyio ogHy nmpobiemy peraio niepsoit: Kak moiimy, uro perre-
Hue padotaer: CKOJIbKO BpeMEHHU WM HAOMIOEHUI BBIACTIO HAa MpoBepKy: YUTo Oyay Jenarb,
eCcJIM cucTeMa JacT cOoi:

7. IInnorHas 30Ha Kakue pacrenusi BeiOpans: IloueMy OHU MOAXOJAT JIs1 IEPBOIO
onbiTa: Kakyio yacTb caja noka He aBTOMaTU3UPYIO:

[Macnopt nmomMoraer 3aMeTUTh MPOTUBOPEYMSI 10 TOTO, KAK OHU MPEBPATATCS B JIMIIHUE TPATHI.
Harpumep, B 11e711 HAMMCAHO «TIOJIMBATh BCIO IPSAKY aBTOMAaTHYECKU», @ HA CXeMe BHIHO, YTO BOAA
JOCTYIHA TOJIbKO Y BXOIA, PO3ETKH HET, a KYJbTYpPbl B IpsiIke TPeOYIOT Pa3sHOro MoaxoAa. DTo He
MOBOJI OTKA3aThCsl OT UIEH. DTO MOBOJ YMEHBIUTH MEPBBIN MPOEKT U CAENATh €T BHIOTHUMBIM.

Hauynute ¢ MajleHbKOM 30HbI

[MunoTHast 30Ha — 3TO HEOOJIBIION, TOHATHBIN YYaCTOK caja, rjae 0e30MacHO MPOBEPUTH UJIEI0.
JI71s1 Hauasia MoIOUAYT /IBa OMHAKOBBIX TOPIIKA, OJMH CTEJUIaK C paccaion UM HECKOIbKO KOHTEH-
HEpOB C OJJHOM KyJIbTYypoii. BeiOupaiite MecTo, KOTOpoe MOXHO JIETKO OCMOTPETb U MOJIUTH BPYYHYIO,
€CJIM YTO-TO MOUJET HE TaK.

Xopomasi MWIOTHAs 30HA OTBEYAET HECKOJIBKMM YCJIOBHUSIM: PACTEHHUsI B HeW OJNM3KU IO
MOTPEOHOCTSM; IO HUX HECJOKHO J00paThCs; BOAY MOKHO MOfaTh Oe3 OMAacHBIX M HEYAOOHBIX Tepe-
CEUYEHHIT; pe3yJIbTar JIeTKO 3aMeTuTh. He BrIOMpaiiTe A5 MepBOro OIbITa BECh Cajl, caMoe AajibHee
MECTO U HaOOp PACTEHUI C COBEPIIIEHHO PAa3HBIMU YCIOBUsMU. [TycTh mepBbIil mpoeKT OyaeT HeOOIb-
IIIUM HACTOJIBKO, YTOOBI BB MOTJIM TIOHSITh €TI0 TIOBEJCHUE.

Ha6pocaiite rman BeiOpanHou 30HbI. Hampumep:

text

Bug cBepxy. bankon

OKHO U COJTHEYHBIH y4aCTOK

|
| [A] Basnumk [B] Basnimk |
| omumakoBble ropmku |

| |

| mpoxox nBepn |

| mcrounnk Boabi — |

|
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Ha paboueii cxeme 100aBbTe pacCTOSTHU S, MECTO ISl 0OOPYIOBAHUS U TTpeTioJiaraeMblid MapIii-
pyT TpyOKu. OTMETBTE, UTO TMOKa OCTAETCs 6e3 aBTOMATU3AIMK. JTO BaKHAS YacTh IJIaHA, a He TPH-
3HaK He3aBepPIIEHHOCTH. Eciy Bbl BRIOpaM ABa TOPIIKA ISl UCTIBITAHKS, OCTAJIbHBIE PACTEHUS MTPO-
JOJDKAIOT KUTh TIO TIPUBBIYHOMY PEKHMY.

[lepen Havaiom chopMyaMpyiTe KOPOTKUH TUIAH Ha JIUCTE:

1. BeiGupaio ofHy rpyminy HOXOXUX PAaCTEHUH.

2. 3anuceiBalo, rje OHU CTOAT U KaKKe YCJIOBUS MOTyYaloT.

3. Onpegensiio 3a7auy ¥ IPU3HAK ycriexa.

4. [Tpoepsiio TOCTYI K BOJE, MUTAHUIO ¥ OE30ITACHOMY MECTY /1711 0OOPYIOBaHHUS.

5. Habmozgaro 3a MAJI0THOM 30HON U (PUKCUPYIO Pe3y/IbTaThlI.

6. TosnbKO 3aTem pelai, Kakre KOMIOHEHTHI IECTBUTENILHO HYXKHBI.

Tak TeXHMKa CTAaHOBUTCS OTBETOM Ha KOHKPETHBIN BOMPOC, & HE JOPOTMM CIIOCOOOM MPHILY-
Marth cebe 3a/1a4y.

IlepBblil pe3yJbTaT — SICHOCTh

B Hauane npoekTa MOKET Ka3aThCsl, YTO MPOrPecc U3MEPSIETCsI KOIMUECTBOM KYIUICHHBIX JIeTa-
neit. Ha camomM Jieie 1ieHHBI TIEPBbIi pe3yJbTaT — 3TO SICHBIN TUIaH: Bbl 3HAETE, KAaKUe PACTeHHUsI BXO-
OAT B TIPOEKT, YTO UM HYKHO, KaKKe YCIOBUS MTPE/JIaraeT y4acToK U KaKOH BOMPOC JOJIKHA PEIIUTh
aBTOMATHKa.

3anosHUTe MacropT ca/ia, OTMETHTE HA CXeMeE CBET, BOALY, PO3ETKH U PACCTOSIHUS. 3aTeM BblOe-
puTe OIHY HEOOJBIIYIO 30HY U chOpMyIUpyiTe Ui He€ u3MepuMyIo 1iesib. He crpemuTtech n30aBUThH
ce0s1 OT BCSIKOTO yXO/1a: pacTeHHs BCE paBHO HY)KHO OCMaTpPHBAaTh, & CHCTEMY — TPOBEpSTh. 3a1a4a
YMHOTO cajia He B TOM, YTOOBI yOpaTh YeJloBeKa U3 cajia, a B TOM, YTOObI IOMOYb €My 3aMevaTh BakK-
HOE U TPATUTh CUJIbI pa3yMHee.

Koraa mecrto, pacTeHus ¥ 11e1b CTAaHOBSITCS OHATHBI, BHIOOP 000pYJOBaHMsI MEPECTaéT ObITh
notepeeid. Cenyonumii BOIPOC yKe HE «KaKOW JaTYMK KYIUTh?», a «KaK MOHSATh, KOTJa PACTEHUIO
JEUCTBUTENILHO HYXKHA BOJa?».
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Kak pacTreHust pacxoaylOT BOaY:
OCHOBBI TPAMOTHOT0 MOJHABA

OpHaxapl MapuHa nocTaBuIia iBa OAMHAKOBBIX TOPIIKA C OJUHAKOBBIMU PACTEHUSIMU Ha pas-
Hble MOJOKOHHUKH. O0a MoJMBaia Mo OIHOMY MPABIITY: KaXk10€ BOCKpeceHbe — CTakaH Bofbl. Yepes
MecsIII PACTEHHE Y COJTHEUHOTO OKHA TIOBECHUJIO JIUCThS, & B TOPIIKE, CTOSIBIIIEM B IJTyOMHE KOMHATBHI,
3eMJIsl OCTaBaJIaCh CHIPOM, U HUKHUE JIMCThSI HAYAJIU KEJITETh.

MapuHa penimia, 4To OJHOMY PACTEHHIO He XBaTaeT BOJIBI, a JIPYroe, BEpOosITHO, 3a0oseno. Ho
NpyuYKHa ObUIA TIPOIIE: KaJICHAaph BUJIEN IBa BOCKPECEHbsI, & PACTEHH S KUJIM B COBEPILICHHO Pa3HbIX
ycnoBusix. OJJHO CTOSIJIO HA CBETY U TeIlie, APYroe — B MPOXJIaJHON TeHH. [[1s1 mepBoro HeebHbIN
MPOMEXKYTOK OKa3bIBAJICS CIIUIITKOM JIOJITHM, JIJISI BTOPOTO — CJIMIIIKOM KOPOTKHM.

INonuB No pacnucanuio ynoOeH YeJIOBEeKY: OH MpeBpaiiaeTr 3a00Ty B MPUBbIYHBINA putyai. Ho
MOTPeOHOCTh pacTeHUs B BOJIE MOAUUHSACTCS HE JAHSIM HEIed, a TOMY, CKOJIbKO BJIATM OHO TepsieT
Y CKOJIBKO OCTa€Tcsl B rpyHTe. UTOOBI MOMMBATh IPAMOTHO, TIOJIE3HO CMEHHTH Borpoc «Koria mopa
MOJIMBATh ?» Ha APYroi: «Yto ceiyac MpOUCXOIUT B 3TOM rOpIIKe?»

Bojga: He 3anac Ha HeeJI0, a JIBILKEHHE

Pactenuio Boja HyXHa Ui TIOJJIEp)KaHUs YIPYTOCTH TKaHEH, MepeHOCa MHHEPATbHBIX
BEIIIECTB ¥ MHOTHX IPOIIECCOB, CBA3aHHBIX C POCTOM M (hoTOoCHHTe30M. KopHH moriomanT Bojy U3
TIOYBBI, OHA JIBVIKETCS 110 PACTEHMIO K JIUCThSIM, & YacTh €€ UCTIapsIeTCsl Yepe3 KPOIeuHbIe TIOpbl Ha
MOBEPXHOCTH JIUCTAa — YCThUIIA. Tak pacTeHre He TOJBbKO TepsieT BJary, HO U roMoraeT ceOe OxJia-
KIAThCS.

Bopa yxomut 1 Apyrum myTéM: BcrapsieTcst ¢ TOBEPXHOCTH TpyHTa. [109TOMY 3eMIIsl B TOpIIIKe
MOXET BBICBIXaTh OBICTpee, KOr/la JIMCThs aKTMBHO UCHAPSIOT BJIary, a COJIHIIC HarpeBaeT MOYBY U
CTEHKH EMKOCTH. YeM MHTeHCHBHEe BOIOOOMEH C OKPYXKAIOIIel Cpejoi, TeM Yallle paCTeHHIO MOXKET
noTpeOOBaThCs TOJUB.

Ho «uare» He 3HAUUT «KaX/Ibli JEHb MIOHEMHOTY». [IOCTOSHHO MOKPBIN I'PYHT — HE 3HaK
MIOCTOSTHHOY 3200Thl. KOpHSM, Kak U IpyruM KUBBIM TKaHsIM, Hy)keH kuciopon. Koraa mousa nonro
3aroJIHeHa BOJIOH M B HE€ IIJI0XO MOCTYIAET BO3/IYX, KOPHU MOT'YT 3a/IbIXaThCsl M TIOBpeXaaThes. Pac-
TEHUE [TPU STOM ITOPOH BHITJIS/IUT TaK, CJIOBHO €My HE XBaTaeT BJIATU: JINCThSI TEPSIOT YIIPYrOCTh, POCT
3ameyisieTcst. BOT mouemy OfMH M TOT ke MPU3HaK — HarpuMep, YBsIaHue — He BCerjga O3HavyaeT
OIHO U TO KE€.

[NonuB 1o KajeHaapio MperoaraeT, YTo NoTpeOHOCTh PACTEHUSI TIOBTOPSIETCSI C OMHAKOBBIM
uHTepBAIOM. [T0JIMB 1O COCTOSIHUIO YUUTBHIBAET, YTO CKOPOCTh BBICKIXaHHSI MEeHsIeTCs1. B kapkylo co-
HEYHYIO HEJIeJTIO0 TOPIIOK MOKET BBICOXHYTb OBICTPO; B IMIPOXJIHYIO TTACMYPHYI0 — MeJyieHHO. [laTta
B KaJleH/Iape OCTaéTcsl PeXkHEH, a YCIOBUS yKe JpyTue.

IloueMy oAMHAKOBBbIE TOPIIKH BHICHIXaIOT MO-Pa3HOMY

[peacraBrmM qBa ropiika OIMHAKOBOTO pa3Mepa ¢ oxoxen 3eMIien. [laxke OHM He 00s13aTeIbHO
OyIyT pacxoloBaTh BOLy OMMHAKOBO. Ha 3T0 BimsieT menasi rpyrma oO0CTOATEeTbCTB.

Cget n Temneparypa. Ha sspkoM cBeTy pacTeHre OOBIYHO aKTUBHEE PACTET U TepsieT OOJIbIIe
BOJIbI Yepe3 JIMCThsl. Eciu coHIle HarpeBaeT TopIloK, ObIcTpee McnapsieTcs ¥ Biara u3 rpyHra. Ho
Ba)KHO HE TOJIbKO KOJIMYECTBO CBETA: MPOXJIaIHAs 3aTeHEHHAST KOMHATA U TETUIBIA COTHEYHBIN TOM-
OKOHHUK — pa3Hble CPeIbl, IaXKe eClIM Ha 0OOUX OKHAX CTOSIT PACTEHHUsI OJIHOTO BUJIA.

JBU:KeHHe BO3yXa U BJAXKHOCTb. [IOTOK BO3/1yxa OT OTKPHITOTO OKHA, BEHTUJISITOpPA
WA OTOIUIEHUsI CMOCOOeH ycKopuTh ucnapenue. Cyxoi BO3/AyX TOXe yBEIMYMBAET MOTEPIO0 Bjaru
JIMCThSIMU. Biia)kHOCTH BO3/1yXa, HAIPOTUB, MOXKET 3aMeJTUTh e€. Bripouem, NBHKEHHE BO3/IyXa He
BCErJa IJIOX0: OHO TOMOTAEeT JIMCThSIM HE OCTaBaThCsl HAJOJTO BO BJIAKHOM HETOABUKHOW Cpele.
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BaxHO 7ML MOHUMATB, YTO PAJOM C OOOTpeBaTeeM U B CIIOKOWHOM YIJIy TOPHIOK BBICHIXAeT TO-
pasHOMYy.

CocraB rpyaTa. OauH cyOcTpar OBICTPO MPOITYCKAET BOMY, APYroi yAepKUBAeT e€ OJIbIIe.
CmMecu ¢ pIXJIBIMUA KPYITHBIMU YaCTUIIAMUA U XOPOIIMM JPEeHa)XoM OOBIYHO ObICTpee OTAAI0T N30bI-
TOK BJIArH, YeM IUIOTHAs MeJiKast ouBa. Topd, KOKOCOBOE BOJIOKHO, KOpa, MEPJIUT U Ipyrre KOMIIO-
HEHTHI [10-Pa3HOMY YIEPKUBAIOT BOAY U BO31yX. [109TOMY OIMHAKOBOE KOJIMYECTBO BOIBI B PA3HBIX
cyOcTparax He 00s13aTeIbHO MPUBEAET K OQMHAKOBOMY COCTOSIHUIO KOPHEH.

Pa3mep u maTtepuan ropmka. B 6051b11om 06bEMe rpyHTa BJIard MOXeT ObITh OOJIbITIe, HO U
HeOOJBINIOe PACTEeHHE He BCeria CocOOHO OBICTPO €€ MCHob30BaTh. Ecum KopHeBasi cucteMa 3aHu-
MaeT JIMIIb YacTh KPYITHOTO TOPIIKA, HWKHSSA 3eMJIsI MOXET JIONITO OCTaBaThcsi Chipoil. Hernazypo-
BaHHAsI TJIMHSHASI EMKOCTD CIIOCOOHA OTAABaTh YaCTh BJIATU Y€pe3 CTEHKH, a IJIACTUKOBAsi — TIOYTH
He ucnapsieT e€ TakuM criocooom. OTBEepCTHS U1 CTOKA TOXe BaKHBI: 0€3 HUX JIMIITHEH Bojie HeKyaa
YWTH.

Camo pactenne u ero KOpHH. PacteHus omMyaloTcsi yCTpOMCTBOM JIMCThEB, IPUBbIUKAMU
pocTa U TeM, Kak MPUCTIOCOOEHBI MepeKUBATh 3aCyXy. Y Pa3HBIX BUJOB HEOIWHAKOBBI U MPEIIo-
YTEHUs K BIAKHOCTH I'PyHTa. Y MOJIOIOTO pacTeHusl, aKTUBHO HAPAIUBAIOLIETO JIUCThsI, TOTPEOHO-
CTH MOT'YT OTJIMYAThCS OT MOTPEOHOCTEN B3POCIIOro pacTeHusl B IEPUOJ 3aMe/IJIEHHOTo pocTta. Mmeer
3HAUEHHE W KOpHEBasi CUCTEMA: XOPOIIO OCBOSHHBIN KOPHSMU TOPIIIOK MOXKET IMPOCHIXaTh ObICTpee,
yeM EMKOCTh C TaKUM ke 00bEMOM 3eMJIH, HO MaJIbiM KOJTMYECTBOM KOPHEH.

W3 storo cremyer BakHOE MPABWIIO: HEJIb3s1 IEPEHOCUTh HAOMIONEHUE 32 OJIHUM TOPIIIKOM Ha
BCE OCTaJIbHBIE. Jlake OAMHAKOBBIE PACTEHHS] MOTYT MUMETh pa3HbIi PEeXKUM, €CIIU CTOSIT B Pa3HbIX
MecTax WM PacTyT B pa3HOM I'pyHTE.

Kak noHsITh, 4TO NPOMCXOUT B rOpIIKe

JIuctbst — none3Has NoACcKa3Ka, HO He TOUHBIHM JaTYuK NoauBa. [IoHUKIMe JIMCThSI MOTYT YKa-
3bIBaTh Ha CyXYIO ITOYBY, OJJHAKO MHOT/A TaK PacTeHHe pearrpyeT Ha MepeyBlIakHEHUE U OBPEK/ie-
HUe KopHel. [ToxenTenre ObIBaeT CBSA3aHO HE TOJIBKO C BOJOM, HO M CO CTAPEHUEM JIMCTa, U3MEHe-
HHEM OCBEIlleHUsI WM JPYyruMu ycoBusAMH. [109ToMy cHavyama CTOMT MPOBEPUTh TPYHT U TOPIIIOK,
a y’Ke 3aTeM JieJ1aTh BHIBOJ 10 BHEITHEMY BUJLY.

Jl71s1 Tako¥ pOBEpKU He HyKHbI TpuOopbl. HauHuTe ¢ TPEX MpOCTHIX HAOIIOICHUT.

IIpoBepbTe BJIAKHOCTH HE TOJbKO HA MOBEPXHOCTH. BepXxHMii /10l MOXKET BBICOXHYTB,
MOKa ITyOXe TIoUBa OCTaETCs BIAXHOMN. Y HEOOJBIIOro ropiiKa OCTOPOKHO KOCHUTECh IPYHTA MaJlb-
neM. [Jist Goree rryOOKOro ropiika MOKHO aKKypaTHO BBECTH JEPEBSIHHYIO MAJIOYKY B 3€MIIIO, CTa-
pasich He MOBPEAUTh KOPHU: €CIIM OHA BBHIXOWT C BJIKHBIMU YaCTUIIAMH, BHYTPH €IIIE MOXET OBbITh
JOCTaTOYHO BJIark. Takoi crocod He a€T 1a00paTOPHOM TOUHOCTH, HO TIOMOTAeT 3aMETUTh PAa3HUILY
ME>X/1y CYXOH MMOBEPXHOCTHIO U 00JIee BJIaKHBIM KOPHEBBIM CJIOEM.

Bo3bmurte ropmok B pyku. [locne nmonuBa, Korjaa JMIIHSS BOAA CTEKJIa, 3allOMHHUTE €ro
Bec. [lo Mepe BbIChIXaHMSI €MKOCTb CTAaHOBHUTCS Jierde. HeckombKO TakMX CpaBHEHUH IOMOTYT
HAYYUThCS PACTIO3HABATh U3MEHEHHS 0€3 BCIKUX M3MEPHUTETLHBIX TPUOOPoB. OcOOEHHO yIOOHO 3TO
1151 HEOOJIBIIINX TOPIIKOB, KOTOPHIE JIETKO MOAHSTb.

ITocmoTpuTe HA CTOK M MOAA0H. Ecv Boma CTOUT B TO/IOHE AOATO, KOPHU MOTYT OCTa-
BaTbCSl B TIOCTOSIHHO CBHIPOM cpefie. Y MHOTMX KOMHATHBIX PACTEHHH MOCIe TIOJMBA JIMIIHIOK BOLY
JIydlIlie CJIUTh, HO KOHKPETHBIE TPeOOBAHMUS 3aBUCAT OT BU/A M crioco0a BhIpamuBaHusi. Ectb pacre-
HUS1, KOTOPBIM TpeOyeTcst OCOOBIN peXUM, HApUMeEP MOCTOSIHHO BJIAKHBIM IPYHT; UM HEJb3sl aBTO-
MaTUYeCKU Ha3HAYaTh MPaBIJIA 1J1s OOBIYHBIX KOMHATHBIX I[BETOB.

JI1s MHOTMX pacipOCTPAaHEHHBIX PACTEHHH MOJE3HO TMOJMMBATH JOCTATOYHO PAaBHOMEPHO,
YTOOBI YBJIAXKHUTbh KOPHEBOW KOM, a 3aTeM JaTh BoAe creub. HO 3TO He yHMBepcasibHash KOMaH[A.
CyKKyJIeHT, Opxujiesi B KOpe U BJIAroioOrBOe pacTeHUe KUBYT B Pa3HBIX YCIOBUSX U TPeOYIOT pas-
HBIX IOIX0/10B. [ paMOTHBIN NOJIMB — HE OJJVH MPUEM Ha BCE CITy4yau, a COOTBETCTBUE MEXKIY MOTPeo-
HOCTBIO KOHKPETHOTO PACTeHHUsI U COCTOSTHUEM €ro IpyHTa.
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He60Jb1110i1 ONIBIT BMECTO J10Ta/10K

Camplil TPOCTOM cOco0 y3HATh CBOM CaJl — 3aBECTH JHEBHUK BhIChIXaHUs. He HyXHO crienu-
QJIBHO JIOBOIUTH PAaCcTeHUE JI0 YBAJAHUS WM, HA0OOPOT, MOJIMBATh €ro pajau SKkcrnepumenTa. Habmo-
narte OOBIYHBIA ITUKJI: MOJIMJIN, JAJIU JIMIITHEN BOJIe CTeUb, 3aTeM BpeMsl OT BPEMEHH TpoBepsieTe
COCTOSIHME TPYHTa U OTMEYaeTe YCIOBHUS.

B Teuenue onHOM-IBYX Heeb BHIOEPUTE HECKOJIBKO PACTEHHI, KOTOPbIE 3aMETHO OTIINYAIOTCS
MECTOM WJIM pa3MepoM ropiika. [IpoBepsiiiTe uX MpuMEpHO B OTHO U TO K€ BPeMsl CyTOK. 3amuChl-
BaiiTe He TOJILKO (DAaKT MOJIMBA, HO U TO, YTO MPOUCXOIWIIO C TPYHTOM. [IJIsl CpaBHEHMSI IPUTOISATCS
TaK¥e BOIPOCHI:

e[ /ie CTOMT pacTeHue: Ha CONHIIE, B TEHU, PSAOM C OTOIJIEHHMEM WM OTKPBHITHIM OKHOM?

eKakuM KaxkeTcsl BEpXHUU CJIOW 1 YTO MTPOUCXOTUT TTyOxe?

el I3meHwWICs 1 BeC ropika?

o CKOJIbKO BPEMEHH MPOIILIO TOCIe MPeabIAYIIero noiasa?

ePernm i Bbl IOJIUTh — U HA KAKOM OCHOBaHUM?

Bot npumep kopotkoii 3anucu. OHa He 3aAa€T HOpMY AJIsI BCEX PACTEHUH, a IOKa3bIBaeT, Kak
HaOJTIO/IeHre MTOCTENIEHHO CTAHOBUTCS TIOJIE3HBIM 3HAHUEM.

Hara

Pacrenue u ycnosust
CocTrosiHHe TPYHTA U rOpPIIKa
Pemenune

3 mas

Pacrenue y comHeuHOro okHa; TEIMIbINA JeHb
[Tocne mommBa rpyHT BIQXKHBIH, FTOPIIOK TSIKEINA
He nonusare

6 Mas

To e MecTo, HECKOIBKO YacOB COJIHIA

[NoBepxHOCTB cyxasi, TIIyOXke TPYHT eIlE BIaKHBIN; TOPIIOK Jierye
[Tonoxmars, IpOBEPUTH 3aBTpa

7 Mas

CoJIHEYHO U TEIIO

I'pyHT 3aMeTHO cyllle Ha TTyOuHe, TOPIIOK JIETKUI
Iomutsw, maTh Boae CTEUL

7 mas

[Noxoxee pacTeHue B ITyOMHE KOMHATHI
I'pyHT OcTaércsi BIaKHBIM, TOPIIOK TSKEBIN
He nonusare

Uepe3 HECKOJIBKO TaKMX ITUKJIOB BBl YBUJIUTE HE «IIPABUJIBHOE YUCIIO JHEW», a COOCTBEHHBIN
PHICYHOK BbICBIXaHHS. BOZMOXHO, pacTeHre y OKHa MPOChIXaeT 3aMeTHO ObicTpee. Bo3moxkHO, 60ITb-
IO TUIACTUKOBBIA TOPIIOK B MPOXJIaJHOM KOMHATE OCTAETCSl BIAKHBIM JIOJbIIE. DTO HE TOTOBBIMA
rpacduk Ha Bce OyayIue MecsIIbl: ¢ I3MEHEHHEeM Ce30Ha, OCBEIICHHU s U POCTa YCJIOBHS CHOBA TIOMe-
HsioTcs. Ho IHEBHMK JIaCT UCXOMHYIO TOUKY, C KOTOPOU TPOIIE 3aMETUTh TIepEMEHY.

UroObl HAOMOAEHUS OBUIM CPAaBHUMBIMK, OTMEUalTe M 0OCTOATENIbCTBA. ECM B OWH JICHb
CTOsUIA Kapa, a B JPYrof HeJleNio UM MMAacCMypHBIE THH, IBa MHTEpBaa MEXIy IMOJMBAMU HEJIb3s
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CUMTATh OJMHAKOBBIMH ycioBusiMH. [Tonie3Hee 3amucarh: «IPyHT IMPOCOX HA MIyOMHE 3a MATh JTHEH
rocJie TEMION COJTHEYHOW HeAen», YeM C/IeNIaTh BBIBOI: «9TOMY PAacTeHHIO BCerga HyXHa BOja pa3
B IIATh JHEW».

VnpakHenue. BeiOepute 1Ba-Tpy pa3HbIX FOPIIKA U TIOHAOTIOIANTE 32 HUMU OTUH OOBIYHBIN
UK MeXy rnonvBamu. He MeHsiiiTe pe3Ko MPUBBIYHBIN YXO[, HE TEPECTaBIIsANTe PACTEHHSI CIICIH-
QJIBHO U HE JKJIUTE TOSIBJICHUSI TPEBOKHBIX CUMITTOMOB. Baia 3agaua — 3aMeTHTh, Kak OTJIMYAIOTCS
MECTO, BJIQKHOCTh TPyHTa U Bec EMKOCTH. [locie monmBa 3anuiimre UCXOAHOE COCTOSIHUE, a 3aTeM
OTMeYaiiTe 3MEHEHHsI 10 MOMEHTa, KOIJla PacTeHHe MO ero MOTPeOHOCTSM JAEHCTBUTENBHO MOopa
TIOJTUTb.

Ecnu comHeBaeTech, He TIpeBpalaiTe HeonpeaeIEHHOCTh B SKCTIEPUMEHT Ha BBIHOCIHBOCTb.
CHavana uzyunte TpeOOBaHUs KOHKPETHOTO BUJA U TIPOBEPSITE BJIAKHOCTh OCOOEHHO OCTOPOXKHO,
€CJIM pacTeHHUe TUI0XO TIEPEHOCHT TepechixaHne. [JHeBHUK HyKeH He /ISl TOr0, YTOOBI yAEPXKAThCS OT
BOJIbI JTIOOOM 1IEHOM, a YTOOBI IPUHUMATH pPellieHre BHUMATEIbHEe.

Ha6.1oqeHne npeBpamaet KajeHaapb B NOACKA3Ky

VY xanenpaps BCE ke €CTh CBOE MECTO: OH HAallOMHUHAET IPOBEpUTH pacteHus. Ho mposepka
Y TIOJIUB — HE OfIHO U TO ke. MOKHO Ha3HAuuTh cebe, Hanmpumep, JIeHb 00Xoa caja, a 3aTeM s
KaXJJOro TOPIIKA PeIlnTh, HYKAAeTcsl JIM OH B BoAe. Tak peryasipHOCTb OCTAETCsl, HO OIMHAKOBasI
KOMaH[1a He BBIIAETCS PACTEHUSIM C pa3HBIMU YCIIOBUSIMU.

B Oyaymem k HaOMOAEHUSM MOXKHO JOOABUTh AATYMK BJIAXHOCTH. OIHAKO M OH U3MepsieT
TOJIBKO COCTOSIHME CPE[Ibl B OIPEICIEHHON TOUKE, a He «XKaXIy» pacTeHus Harpsmyio. [Toka3aHue
3aBHCHT OT I'PYHTa, PACIIONIOKEHHS JaTYMKa U MECTa, I7ie TIPOXOIAT KOpHU. [109TOMY 31eKTpOHHBIN
CUTHAJI TIOJIe3Hee TIOHUMATh KaK elé OJHY IMOJICKa3Ky, KOTOPYIO HY)KHO COMIOCTaBUThH C TIOBEJCHUEM
KOHKPETHOT'O TOpIIIKA.

Bcnomanm Mapuny. E€ ommbka Oputa He B TOM, YTO OHa 3aBena pacnucanue. Omuodka — B
MIPEATIONOKEeHNH, OyATO KaJleHJaph 3HAaeT O ABYX MOJOKOHHHUKax Oolbllie, 4yeM cama mnousa. Koraa
OHa Havaja MPOBEPSATh TPYHT U 3aIUCHIBATh, KaK OBICTPO COXHYT TOpIIKH, 3a00Ta nepecraia ObITh
OZIMHAKOBOM JJTsI BCEX U CTasla TOYHOM JIJIST KasKJIOTO.

VYMeHre MoMMBaTh HAUMHASTCSl C MAJIOro: 3aMETHTh, YTO OAMH TOPIIOK JIerde APYroro, 4to
COJTHIIE M3MEHWJIO TIPUBBIUHBIA PUTM, YTO MOBEPXHOCTH CcyXas, a ITyOrHa emme BraxHas. Pactenue
He 00513aHO cOOOIIaTh O TOTPEOHOCTH CTPOTO MO BOCKPECEHBSIM. 3aTO OHO OCTaBJISIET OJICKA3KU —
B TPYHTE, B Bece EMKOCTH, B CBETE M TeMIIepaType BOKpyr. HayuuBIIHMCh YUTATh MX, BB IEpecTaéTe
yra/IbiBaTh U HAYMHACTE YXaXKUBATh OCMBICJICHHO.
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ApXHTEKTypa CHCTEMBI: OT JAaTYNKAa B
ropuike J0 aBTOMaTH4eCKOro noJmsa

OnHakIBl YTPOM BBl OTKPBIBAETE OKHO M BUIMTE: Ha 9KpaHe Arduino — akKypaTHOE YHCIIo,
HACOC TUXO XKYXJKHT, a 3eMJISI B TOPIIIKE BCE Takas ke cyxas. Texnuka Oynro Ob1 padoraer. Ho pac-
TEHHUEe TOr0 He 3aMeyaer.

Brl ipoBepsiere TpyOKy — OHa mepexara KpaeM TMOJOKOHHHMKA. VM Hacoc TSHET BO3MYX,
MIOTOMY YTO YPOBEHb BOJbI B OYTHUIKE YIaj HUKE BXOTHOTO OTBepCTUs. VM 1aTUuK yCTaHOBJICH Y
CTEHKH TOpIIKa U COOOINAeT O BJIAXHON 3eMJie TaM, IJie KOPHU MOYTH He pacTyT. [1o otnenbHOCTH
JETaJIM UCTIPABHBI, a MOJIMBA HET.

Tak 4acTo BHIIJISIIUT TIEPBbIA YMHBIN CaJl: IaTUMK KYIUICH, IJIaTa MOJIKJII0UYeHa, HACOC HalIeH,
KoJ 3arpyxkeH. OJIHAKO MEXJIy «CHUCTeMa UYTO-TO M3MEPUa» U «PACTeHUE TIONYYHUIIO BOILY» JICKUT
1iesias nernovka. Ecim npencraButh e€ Kak HaOop AeTasiell Ha CToJIe, JIETKO MOTEPSITh caMoe BasKHOE
— CBSI3U MKy HUMH.

UroObl YBUIIETh 9T CBSI3M, HAYHEM C OIHOTO Topiika. He ¢ 1esnoil Terumiipl 1 He ¢ ecsiTKa
JaTYMKOB, a C pacTeHHs, KOTOpoe BbI XOpoIlo 3Haete. Hampumep, ¢ Ga3mimka Ha KyXOHHOM TIO[-
OKOHHHKE. Y Hero ecTb IpyHT, KOPHH, IOTPEOHOCTh BO BJIare M MPHUBbIYKA HE COOOIMIATh O Tpodieme
MOHSATHBIMU CcJIOBaMU. Hartia 3a1aua — mocTpouTh CUCTEMY, KOTOpasi HAOJTIOIAeT 32 YacThIO YCIIOBUIA,
MPUHUMAET OrpaHUYEHHOE U Oe30MacHoe pelieHue, MomacT BOAY M 3aTeM MPOBEpPSIET, UTO N3MEHU-
JIOCh.

JBa MmapuipyTa: CUrHaJ M BOJa

B aBTOMaTH4ECKOM IMOJIMBE OTHOBPEMEHHO JIBUKYTCS JIBa TIOTOKA.

[epBblii — MyTHh JAHHBIX:

FPYHT — AaT4YuK — Arduino — npaBujIo NPUHATHS PellleHus].

Bropoii — myTh BOABL:

pe3epByap — HACOC WM KJanaH — TPyOKa — rpPyHT.

Mex 1y HUMU eCTb CBSI3yIOIllee 3BEHO: pellieHre KOHTpoyiepa. Arduino nosyJyaeT nokasaHus,
CPaBHUBAET UX C 33/IaHHBIMH YCJIOBUSAMM M BKJIIOYAET MCTIOJTHUTEIPHOE YCTPOMCTBO — HAIpUMep,
Hacoc. Ho BKJTIOUeHMe Hacoca elié He TOKa3blBaeT, YTo BOJa JOILIa o ropmka. [lostomy cucrema
JOJDKHA HE TOJIBKO JISHCTBOBATh, HO M TTPOBEPATH PE3yJIbTaT.

[NonHas 1enoyvka BHINISNT TaK:

n3MepeHne — 00padoTka — penieHue — JeiicTBHE — NMPOBepKa.

ITa MocIeIoBaTeIbHOCTh BaXKHee KOHKPETHOM MOJIEH IaTUMKa WM 11aThl. Ecim e€ HeT, aBTo-
MaTu3aIysi IOX0Xa Ha 4eIOBeKa, KOTOPBIA yMeeT HaKMMaTh KHOIIKY, HO He 3HAaeT, 3a4eM U YTO Mpo-
M30IIUIO TIOCJIe HAKATHS.

Y10 NMEHHO COOOIIAET JATUYNK

[ouBeHHBIN JAaTYUK HEe U3MEpSIeT «kKaxay Oaszmimka». OH cOOOIIaeT O JIOKATbHOM COCTOSTHUM
Cpelbl pSIZIOM CO CBOEH UYBCTBUTEILHOM YaCThi0. B 3aBUCHMOCTH OT MOJEIH 9TO MOXKET ObITh JIeK-
TPUYECKUI CUTHAJI, MEHSIIOIIMIACS C BJIaXXHOCTBIO IpyHTa. Arduino mpeoOpa3yeT CUrHaJl B YUCJIO, C
KOTOPBIM MOXHO paboTarh.

Ho omHO 4Yuciio He ONMMChIBAaeT BECh TOPIIOK. Y MOBEPXHOCTH 3eMJISI MOXKET OBITh CyXOW, a
[Ty0ke — BJIAXKHOW; BO3JIE KareIbHUIIBI — MOKPOU, C IIPOTHBOIOJIOKHON CTOPOHBI — MOYTH CYXOM.
Ha nokasanus Takxke BIMSIOT COCTaB CyOCTpaTa, INIOTHOCTh YKJIAKU, COJA U TOJIOKEHHE CaMOro
narauka. [ToaToMy KOppeKTHee IymMaTh He «JIaTIMK CKa3aJl, YTO PaCTEHUIO HYXKHa BOIa», a «IaTUnK
OLICHWJI COCTOSIHUE TPYHTa B KOHKPETHOW TOUKE» .

D710 pa3nuyre MeHseT MOAXoA. Bbl BHIOMpaeTe MeCTO YCTaHOBKHM, HaOMoAaeTe MOKa3aHUs
MMEHHO B CBOEM TOpIIIKE U COTOCTaBJIsieTe X C TeM, KaK T'PYHT BBIVISAUT W oryiiaercs. Eciu
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UCTIONb3YETCSl aHAJIOTOBBIN J1aTUMK, MOJIE3HO 3alMCaTh HECKOJIBbKO 3HAYEHUI /111 CyXOTO U HEIaBHO
MOJIUTOTO cyOcTpaTa. YHUBEPCAIBHOTO YUC/IA, KOTOPOE TOAXOIUT BCEM TOPIIKaM, OOBIYHO HET.

Ectp emé onuH BaXHBI MOMEHT: JaTYMK HYKHO MPABUJIBHO MOJIKJIIOUYUTH K KOHTpoJuiepy. B
CaMo¥1 IPOCTOH CUCTEME OH NOJIy4YaeT MUTAHUE U NTepeJaET U3MEPUTESIbHBIN CUTHA Ha BxoJ Arduino.
Takoil /1IeMEeHT Ha3bIBAIOT BXOAOM: OH IPUHOCUT CHCTEME CBE/IEHUS O BHellHeM Mupe. K Bxomam
TaK>Ke OTHOCSITCSI KHOITKA Py4YHOTO MOJIMBA, AATUYMK YPOBHS BOJIBI B Pe3epByape MIIH JaTYUK POTEUKH
B IO/IJJOHE.

KoHTpo.iep: He BOJIIEOHNK, a JUCTETYEP

Arduino — 310 KOHTpOJLIEP. [IpencraBbTe HEOOBIYIO QUCIETYEPCKYIO: Ha OMH SKPaH Mpu-
XOAST COOOIIEHUS OT IATYMKOB, A 3aTEM I10 33/IaHHBIM ITPABUJIAM OTIPABJISIOTCS KOMAH/IBl HACOCaM,
KJIarlaHaM, CBETOMOaM WUJIU JUCIUIEIO.

KonTpomnep cam o cede He 3HaeT, KaKOH MOJIUB Tosie3eH 0a3uinKy. OH BBIONHSIET MHCTPYK-
1110, KOTOPYIO Bb €My Aaiu. Ecu mpaBuiio 3ByUMT KaK «IPU HU3KOM TMOKA3aHUM BKJIIOYATh HACOC
HaBceraa», CUCTeMa UCTIONHUT UMEHHO ero — Jaxe ecii pe3epByap ykKe MycT, TpyOKa BHICKOUMIIA,
a JaTYMK CJIOMAJICS.

[Toatomy mexy u3MepeHueM U JeUCTBUEM HYyKHa JIOTHKA. B ripocreiiiiem ciyyae oHa OTBe-
YyaeT Ha BOIPOCHI:

e[lokazaHue moxosxe Ha mpaBononooHoe?

eCyXO0ii JI1 TPYHT 0 BBIOPAHHOMY [IJ1sI STOTO TOpIIKa Mopory?

eHe nonmBanu 1 pacTeHue COBCEM HEOABHO?

eEcTh 11 Boga B pesepyape?

eHe nocTUrHyTO S OrpaHUYEeHHe IO BpeMeHHU padoThl Hacoca?

VYcnoBust JOMKHBI OBITH C(POPMYITMPOBAHBI 10 MOJKTIOUEHUs Hacoca. YeM siCHee NpaBJIO Ha
Oymare, TeM MeHbIIIe BEPOSITHOCTD, YTO Bbl OyIeTe UCKaTh OIIMOKY OIHOBPEMEHHO B KOJIE, IPOBOJIKE
U TpyOKax.

Yro npoucxoanT, Koraa Arduino BKIH04YaeT HACOC

Arduino 0ObIYHO HE J0JKHA MUTATh HACOC HAIIPSIMYIO CO CBOETO BBIBOJA. BHIBON I1aThl IpeI-
Ha3HAueH JJIs1 YIPaBJISIONIEr0 CUIHANA, a MOTOPY TpeOyeTcsl OTAEIbHOEe MUTaHUE C MOAXOASAIINMHU
napamerpaMyd. Mexay KOHTPOJUIEPOM M HAaCOCOM CTaBSAT YIPABJIAIOLIMI 3JIEMEHT — HallpuMmep,
MOSFET-monyb Wiy Moaxosuil TPaH3UCTOP, @ B HEKOTOPBIX KOHCTPYKIIMSX UCHONB3YIOT pelie.

VYIpoIEHHO 1ensb ynpasieHns BHIVIAANT TaK:

BbIBOJ Arduino — apaiiBep — Hacoc.

Cam Hacoc MOIy4yaeT SHEpPruio OT MOAXOISALIEr0 UCTOYHMKA NMUTaHUsA. [Ij1s1 HU3KOBOJIBTHOTO
Hacoca BaXHO coOuofaTh ero pabouee HampspDKeHWE W AOMYCTUMBIA TOK; JJISL NEKTPOABUTATES
MIOCTOSIHHOTO TOKa B CXeMe OOBIYHO IMPEAyCMATPUBAIOT 3aIUTY OT BHIOPOCOB HAIPSKEHHS TPH
BBIKJIIOUEHUH. KOHKpEeTHOE MOAKII0UEeHNE 3aBUCHT OT JipaiiBepa U Hacoca, IOTOMY €ro HyKHO CBe-
PSTh C JOKYMEHTAIMel KOMITOHEHTOB.

He nopkmouaiite Hacoc K BbiBomy Arduino B Hajiek[e, UTO IJIaTa «KaK-HUOYIb MOTSHET».
[eperpy3ka MOXeT MOBpPEIWTH IUIATYy WJIM BbI3BaTh HECTAOWIIbHYIO padoTy. B mpoctom caioBom
MIPOEKTE Pa3yMHO JAEPKAThCSl HU3KOBOJIBTHOIO MUTAHUS, a JEKTPUUECKYIO YacTh pacrosaraTh Tak,
YTOOBI BO/Ia HE MOTJIA TIONACTh Ha COeqMHEHUsI. Pe3epByap 1 TpyOKH HAXOIATCS PSAIOM C PaCTEHHEM;
JIEKTPOHMKA TOKHA OBITh 3allIMIIIEHa OT Karesib U CITyYailHbIX mpoTeyek. HeoOxoamMocTh B 0TI b-
HOM IIUTaHUM — HE JJOca/iHasl CJIOKHOCTb, @ YaCTh apXUTEKTYPbl CUCTEMBI.

Hacoc BBIOMpaIOT He TOJNBKO MO MPUHIUIY «OH KadaeT». HyXHO NpOBEpUTh, MOAXOIUT JIN
ero MpOM3BOAUTEILHOCTh, XBATAET JIM HATIOPA, MOXKET JIM OH PadOTaTh ¢ BRIOPAaHHOW TPYOKOU M He
rieperpeeTcs JiM MpH IpeanonaraeMoM peskume. 17t HeGOobIIoro ropiika 4acto JOCTAaTOYHO KOPOT-
KOTO BKJIIOYEHH I, HO TOYHOE BPeMsl YCTaHABJIMBAIOT UCIIBITAHUEM: OOBEM 0/1auy 3aBUCUT OT HAcOCa,
BBICOTHI TIObEMA BOJIbI, AJIMHBI M AUAMETPA TPYOKH.

IlouemMy HeIOCTATOYHO KOMAH/bI «IIOJHBATH»
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JlorycTiMm, TaT4vK COOOIIMII, YTO TPYHT TOCTATOYHO CyXOH. Arduino mpoBepuia MmoKa3aHue
Y BKJIIOYMJIA HACOC HAa HECKOJIbKO CeKyHH. Boma mpomuia mo TpyOke u momasa B ropmok. Ha stom
MpocTasi CUCTeMa MOTJIa Obl OCTAHOBHUTHCS.

Ho npaBuiibHO cripoekTHpoBaHHasI cUCTEMa 3aJa€T CAEeAYIOLIMIA BOIIPOC: YTO Tenephb?

Bopa He Bcerma MrHOBEHHO pacripefessiercsi o cyocrpary. Ecim cpa3y cHoBa cuuTath 1aTuuK,
OH MOJET elI¢ He 3aMEeTUTh U3MEHEHHE, U HaCOC MOITYYHT MOBTOPHYIO KOMaHy. Ecii jaTuuk ctout
OJM3KO K KarelbHMIE, OH, HA00OPOT, OBICTPO MOKAKET BJIAXKHOCTb, XOTS Ipyras 4yacTb KOPHEBOU
30HbI OcTaéTcs cyxoil. [loaToMy nocie nonmBa nosie3Ha nay3a Ha BIUTHIBAHKE, a 3aTEM — MOBTOPHOE
U3MEpEHHeE.

ITOT LMKJI ¥ HA3bIBAETCSI 0OPATHOM CBSI3bI0: CUCTEMA COBEPIIAET ACHCTBHE, TIOTyYaeT HOBbIE
JaHHBIE U OLIEHMBaeT pe3yibTar. Hacoc Bkimounics — 31o koMaHja. Ilokazanue naruymka n3MeHu-
JIOCh TTOCJIE TAy3bl — YK€ CBUJIETENILCTBO TOTO, YTO Cpejia OTpearnpoBasa. A eciu 100aBjeH JaTurK
MOTOKA, MOXHO TIOJIyYHTh OoJiee MpsiMOe TOATBEPIKASHUE, YTO BOAA ACHCTBUTENBHO JABMKETCS I10
TpyOKe.

JI1s1 IepBOro MpOeKTa JIOCTaTOYHO MPOCTOM OOpAaTHOM CBSI3U: MOJUTh KOPOTKOM MOpIUEH,
TMOJI0KJaTh, CHOBA M3MEPUTh TPYHT. BakHO He mpeBpamarh MpoBepKY B OECKOHEUHBI OMpOC C
HeMe/IJIEHHBIMU ITOBTOPHBIMY BKJTIOUEHHUSMH. 3apaHee 3aJaiTe MHTePBaT OKUIAHUS M YCTIOBHS IS
HOBOTO TOJIMBA.

OrpanuyeHusi, KOTOpble 3aIIMIIAIOT CHCTEMY

ABTOMaTHKE HYKHBI HE TOJIbKO MPaBMJIa BKJIIOYEHH S, HO U TIPaBIJIa OCTAaHOBKH. [laxe mpocToit
MPOEKT JIOKEH MpelycMaTpuBaTh OrpaHUYEHUsI TI0 BpeMeHH 1 Oe30MacHoe MOBe/IeHHUe MU Hero-
HATHBIX MTOKA3aHUSIX.

Hampumep, cucrema MoxeT paboTaTh Tak:

1. Cuurarh HECKOJIBKO MMOKA3aHUM JATYMKA U TIOITYUUTh YCTOMUUBYIO OLIEHKY.

2. [TpoBepuTh, YTO 3HAUECHU ST HAXOAATCS B MPABIONOIOOHOM AUANA30HE.

3. Ecim TpyHT JIOCTaTOYHO BJIKHBINA, OCTABUTH HACOC BBHIKIIOUEHHBIM.

4. Eciii TpyHT CyXO M € MIPOIUIOTrO MOJIMBA MPOIILIO JOCTATOYHO BPEMEHH, BKIIIOYUTH HACOC
Ha KOPOTKUH 3a/IaHHbI UHTEPBAJL.

5. OTKJII0YUTH HACOC HE3ABUCUMO OT OCTAJIBHBIX YCJIOBUIA MO JOCTUKEHUH MAaKCUMAJIbHOT'O Bpe-
MeHH padOTHI.

6. ITonoxmaTh, MoKa BOJa BIIUTAETCS, 3aTEM BBIIIOJHUTH IOBTOPHOE M3MEPEHHE.

7. Ecnu jatymk cooOmaeT HeBO3MOXKHbIE 3HAYEHHS WM BOJIA B pe3epByape 3aKOHYMIIACh, HE
MPOJOJIKATh TOJIMB U COOOIIUTH 00 OIIMOKE, €CIIM CUCTEMA YMeeT 3TO JesaTh.

OrpaHvyeHre N0 BpEMEHU — IPOCTON npenoxpaHuTtesib. OHO He rapaHTUpYET, 4TO IOJIUB
UjiealieH, HO He TO3BOJISIET OIMOKe B KOZIE BKJIIOUMTh HACOC HA HEOIPEeAeNEHHBIN cpoK. [loe3no
TaK’kKe OrpPaHUYUTh YACTOTY IOJIMBA: €CJIM CEHCOp 3alllyMesl WM YCTAaHOBJIEH HEYAa4HO, CUCTEMA HE
JOJIKHA 3aIyCKaTh HACOC KaXKIAYI0 MUHYTY.

JI71s1 TaTyrKa MOXKHO ITPeAyCMOTPETh IPOBEPKY AHaria3oHa 1 noeaeHust. Eciv nokasanus BHe-
3aITHO CTaJTU TIOCTOSIHHO MaKCUMaJIbHBIMU MJIM MUHUMAJTBHBIMH, 9TO TIOBOJ, 3a10/I03PUTh OOPBIB MTPO-
BOJIA, TJIOXOM KOHTAKT WJIM HEUCTIPaBHOCTh. HaigkHOE NIpaBIIIO ISl COMHHUTENIBHOTO CHI'HAJIa — He
MOJIMBATh Belemnylo. JIydilie ocTaHOBUTBCS M TIONPOCUTD YeJIOBeKa MPOBEPUTh YCTAaHOBKY, 4eM Oec-
KOHTPOJIHO TOJJaBaTh BOY.

[Nopor BkIIOUEHMsT U TOPOT BO3Bpara He 00s3aTesbHO JefaTh OAMHAKOBbIMU. Eciu cuctema
BKJIIOYAETCSI TIPY OJHOM 3HAYEHWU W BBIKJIIOYAETCS MPU TMOUYTH TAKOM ke, HeOONbIIMe KoneOaHust
CHUTHaJIa MOTYT MHOTOKPATHO TepeKJIiovyaTh Hacoc. Pa3HuIa Mekly moporamu momoraeT u3oexarhb
3TOro «Jpedesra» pelieHus. B cucremax ¢ MOMMBOM MOPLMSAMH JOMOTHUTEIBHO MIOMOraeT maysa
0CJIe KaxX/JI0r0 UK.

ba3oBasi apxuTeKkTypa 0JHOr0 ropuKa

JI7151 IepBOTO MCMBITAHUS IOCTATOYHO MUHUMAJIBHOTO Hadopa:
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®[aTUMK BJIAXKHOCTU, YCTAHOBJICHHBIN B KOPHEBOW 30HE;

eriata Arduino;

®/IpaiiBep, COBMECTUMBIH C BHIOPaHHBIM HACOCOM;

®HU3KOBOJIbTHBIM HACOC Y NIOAXOASAIINN UCTOYHUK MTUTAHUS;

epe3epByap ¢ BOJOM;

eTpyOKa, HallpaBJIeHHAs] B TOPIIOK;

®[1pOrpaMMHOE ITPaBUJIO C OTPAHNYEHUEM BPEMEHU U T1ay30i Nepeji NOBTOPHOU MTPOBEPKOIL.

CxeMy MOXHO HapucOBaTh TakK:

text

IIYTb TAHHbIX

I'pynT — naruyuk — Bxoa Arduino — npoBepka NoKa3aHUs — NPABHJIO PelleHus!

| TIVTDb JEMCTBUS Peseppyap — Hacoc — TpyOka — BOJA B TOPIIOK <— JPABED < BBIXOM
Arduino | may3a Ha BOMTHIBaHHE U TIOBTOPHOE U3MEPEHE

Cxema HapO4YHO TMOKa3bIBaeT cpasy ABa MapiipyTta. Bona He uaér «u3 Arduino»: rara TOJIbKO
OTHAET YIPABJISAIOLIMI CUTHAJ IpaiiBepy. A TaHHbIE HE 3aKaHYMBAIOTCS HAa TIOKA3aHUM JaTylKa: OHU
JOJIKHBI IPOMTH MPOBEPKY U CTaTh YacThIO ITPaBUIIA.

Ha OGymare oTMeThTe He TOJIBKO KOMITOHEHTHI, HO M CBSI3U: KaKOW MPOBOJ NepenaéT CUrHal,
OTKYJa MoJTy4yaeT MUTaHue HAcoC, Ie (pUu3nyecku HaXOAUTCs pe3epByap, KyJa HarpaB/ieHa TpyoKa u
i€ B FOpILIKE YCTAHOBJIEH JaTUMK. Tak Mpolie 3aMeTuTh, HallpuMep, YTO IIPY OTKTIOYEHUH TUTaHUS
Arduino Hacoc Toxe JIOJKEH MepeTH B 0e30MacHOe COCTOSTHUE WIIM UTO TPyOKa MOXKET BHITSHYThCS
13 rOpUIKa.

PacmupeHue — ToJIbKO nocJjie padoTaromieii 0CHOBBI

Korpma cucrema Ha OIHOM TOpIIKE HAJEKHO U3MEPSET TPYHT, JO3UPYET BOLY M IPOXOAMT
MOBTOPHYIO ITPOBEPKY, APXUTEKTYPY MOKHO PacCIIupuTh. B pesepByap 100aBISIOT NOUIABKOBBIN JaT-
YHK YPOBHs, YTOOBI HE 3aITyCKaTh Hacoc 6e3 BOMpL. [JaTynk MoToKa rmoMoraeT MpoBEpUTh, TBHKETCS
71 Boja 1o Tpyoke. JaTuuK MPOTEYKH B MOAJOHE MOKET OOHAPYKUTh NIepesvB. DKpaH WIH CBETO-
JMO COOOIIHT, YTO TIOJIB BBITIOJTHEH, @ OECIPOBOHOM MOIY/Ib TIO3BOJIMT Nepe/laBaTh OKA3aHUs Ha
TesiepoH.

Kaxpmoe pacimmpenue periaetT KOHKPETHYIO 3a/1a4y ¥ J00aBiisieT HOoBble CBsi3u. [loriaBok cra-
HOBUTCS JOIIOJIHUTEJIbHBIM BXO/IOM; MHIMKATOP — BBIXOZIOM; IPOrpaMMa MoJy4yaeT eni€ OqHoO yClo-
Bue. Ecim nmoakmounTts BCE cpasy, He IPOBEpUB OA30BYI0 CUCTEMY, MPH HEToiaake OyaeT TPYyAHO
MOHATh, BUHOBAT JIU JIaTUMK, KOJ, IMTAHWE, HACOC UM HOBAs (DYHKIIUS.

MacmrabupoBanre — He TPOCTO TIOBTOPEHUE OTHOTO FOPIIIKa HECKOBKO pa3. Heckonbko pac-
TEHUI MOTYT OTJIMYAThCS MO CyOCTpaTy, pacriooKeHHUIO JaTUMKOB U JIOMYCTUMBIM PEKUMaM MOJTUBA.
JI1s1 KakJIoro KaHajla Hy)KHO pelnTh, OyleT JIM Y HEero CBOM JATUMK M OTACJbHBIN YIPaBISIONIUI
BBIXO], KaK pacipeAessaioTcs BoIa U MUTaHUE, U YTO MPOU30MIET IPU OTKA3€ OTHOM YaCTH CUCTEMBI.
Havarp ¢ omHOro pacteHusi — He KOMIIPOMHUCC, a CIIOCOO MOMYYUTh MOHSATHBINA OIBIT 0 TOTO, KaK
MIPOEKT CTaHET CJIOKHEE.

IIpakTnka: HapucyiTe CBOIl MapIIPYT

Bosbmute et 6ymaru v u3o0pasute oauH ropuiok. CrieBa HapuUCyWTe MyTh JaHHBIX, CIIPaBa
— myTb Boxbl. Mexay HumMu pazmectute Arduino v 610K «IpaBUJIO pelieHus». 3aTeM MOAIHUIIUTE:

1. Yro umeHHO u3MepsieT Balll JaTYUK U rJe OH OyJeT yCTaHOBJIeH?

2. Kak cucrema moiMET, 4TO MOKA3aHUE MPABIOIIOJO0HO?

3. Kakoe ycroBue paspemiaeT nojus?

4. Yro puznyecku MoAaeT BOLYy U OTKY/A MOJyyaeT NUuTaHue?

5. Kak cucrema orpaHMuMT JJIMTEIBHOCTD NONKBa?

6. CxoJbKO OHa MOAOKIET Tiepe]] MTOBTOPHOM MPOBEPKOW?

7. YTto mpou30oiAET, €CIM TaTYMK OTKJIIOUUTCS, pe3epByap OMyCTeeT WU BoJa He IOUJET?
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Ecnu Ha Kakoii-To BOMPOC MOKa HET OTBETA, 9TO HE MPOBAJ MPOEKTA, a MOJIE3HOE OTKPBITHE.
BpI HaltuM HESICHOCTD JI0 TOTO, KaK OHA MPEBPATHIIACh B MOKPBIN MMOJOKOHHUK WJIM CTOPEBIINIA KOM-
TIOHEHT.

Tenepp npeacTaBbTe MEPBOE UCIIBITAaHUE O€3 PacTeHMs: JaTUMK JIEKUT B cyOcTpare, TpyOKa
HarpaBjieHa B MEPHYIO €EMKOCTh, @ HACOC PadOTaeT KOPOTKMMHU UMMy Ibcamu. CpaBHUTE MOIAHHYIO
BOJY C O)KU/IaeMbIM OOBEMOM, YOAUTECH, UYTO HACOC BBHIKJIIOYAETCS BOBPEMS], TPOBEPHTE, UTO TMOKA-
3aHMSI MEHSIIOTCS TI0C/Ie YBJIQKHEHHS U Tay3bl. 3aTeM HCTIBITAlTe CUCTEMY Ha OJHOM TOPIIKE IO
HaOmonenreM. TOJBKO MOCIIe 3TOro OCTaBIsiTe e€ padoTaTh O€3 MOCTOSTHHOTO KOHTPOJISL.

B utore ymMHBIH OIMB — 3TO HE HACOC, IOAKJTIOYEHHBIN K YMCITy Ha 9KpaHe. DTO COIacoBaH-
Has CHCTeMa: JaT4YMK COOOIIAEeT O JIOKAIBHOM COCTOSTHUM TPYHTa, KOHTPOJLJIEP MPOBEpPsieT TaHHBIE,
MIPaBUJIO OMpeeNsieT, JOMYCTUMO JI JeUCTBUE, UCTIOJTHUTEIbHOE YCTPOMCTBO MOAAET BOILY, a 00part-
Has CBs3b MOMOTaeT OIEHUTh pe3ynbrar. Korga Bel BUOUTE BCIO IIETIOUKY, Jlerye BhIOparh JeTal,
HaWTH cladoe MeCTO U He MPUIUCHIBATh JATUYMKY 3HAHHE O IOTPEOHOCTSIX PaCTEHHMSI.

Hapucyiite MapuipyT ofHOTO ropiika — OT U3MEpeHHs JO TIOBTOPHOM MpoBepKu. Ecim kax-
JIBIA TIEpPeXOo]l Ha ITOM CXeMe TMOHSTEH, Y MPOEeKTa yKe ecTh MPOUYHbid Kapkac. Cieqyiomui mar —
MO3HAKOMUTBCS C TUIATOM, HAYYUThCS 3arpykaTh B HE€ MPOrpaMmy U MPOBEPUTH MEPBYI0 KOMaH/Ty
Ha MPaKTHKe.
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Arduino ¢ HyJs: IU1IaTa, cpea
pa3padoOTKu U nepBasi NporpamMma

B cy660Ty yrpom MprHa nopkiounia HOBYIO iaty Arduino kK HOyTOyKY, OTKpbUIa TIpUMEp
MpOrpaMMBbl M Ha)kasla KHOIKY 3arpy3ku. [loutu cpa3dy Ha sKpaHe NMOSBUJIOCH: «3arpy3Ka He BBIIOJ-
HeHa». B cajy B 3TO Bpems TeprennBo kJajdu paccaja TOMAaTOB U HOBBIM JIATYMK BJIAKHOCTH — HO
WpuHa emé HIUero K HUM He mofk.modania. Y 3o Obuto ymaueid: mepBast olmoOKa CIIyYrniiach Ha 0e3-
OIACHOM 3Tarle, KOrja €IMHCTBEHHbIM ITOCTPaaBIINM OKa3ajcs €€ HaCTPOU.

[TpuurHa okazanack MPOCTOH: B MporpaMMe Oblia BHIOpaHa He Ta MojIesb TuiaThl. Kommbiotep u
Arduino kak OyJTO pa3roBapuBajii Ha Pa3HbIX si3bIKax. MprHa ucrpasuia BHIOOp — U Yepe3 MUHYTY
yBHJIEJIa B OKHE IPOrpaMMBbl IIEPBbIE CTPOKHU OT IUIATHI.

Tak HauMHaeTcst paboTa ¢ MUKPOKOHTPOJUIEPOM: HE C MarWi U HE C 00SI3aTeJIbHOTO YMEHUSI
OBbITh MHKEHEPOM, a C HEOOJIBIIIMX MPOBepsieMbIX IiaroB. OmuoKa Mpy MepBoM 3aycke — He 3HaK,
YTO /IEKTPOHUKA «HE Il BaC». DTO OObIUHAS YaCTh 3HAKOMCTBA C HOBbIM MHCTpyMeHTOM. [ 1aBHOE
— HAy4YUThCS IOHUMATh, HA KAKOM UMEHHO I1are OH CIIOTKHYJICS.

Heo6oabmasn miara — meJiast Henodyka pemeHu

[IpencraBbTe, UTO YMHBIN Caji — 3TO BHUMATEJIbHbIA MOMOIIHUK. CHavYasia OH MOJIy4aeT CBe-
JEHWS O MUpE: HallpUMep, JaTYMK COOOIIAET, HACKOJIBKO BJIaxkHasl ouBa. 3ateM Arduino BHIIONHSET
MpOrpaMMy: CPaBHMBAET MTOKa3aHUE C 3a/IaHHBIM YCIIOBUEM U peIIaeT, YTo Jeiarh najibie. Hakowner,
IJ1aTa MOXET MOJATh CUTHAJ WU BKJIIOUUTh YCTPOMCTBO.

[Tonyyaercs 3HaKOMBIA HAM LIMKJI: U3MEPUTb, OLIEHUTb, AEUCTBOBATh, [IPOBEPUThH PE3YJIbTAT.
Ho cama nnata He yraapiBaet, yero xouet pacreHue. Eil Hy’KHO 1aTh TOHATHbIE MHCTPYKLIUKA — IIPO-
rpaMMy — W MPaBUJIBHO COEUHUTD C IATYMKAMU U UCTIOJTHUTEIbHBIMU YCTPOWCTBAMM.

Ha mutare Bel OOBIYHO HaAWIETE:

®MHUKPOKOHTPOJLJIEP — IJIaBHBI BBIYMACIUTENILHBI 3JIEMEHT, KOTOPbIM BBIIOJHSET IPO-
rpammy;

oUSB-pa3bém — /7151 CBSI3U C KOMITBIOTEPOM U, HA MHOTHX TUIATaX, MOJa4y MUTaAHMUS;

enupoBbIe BHIBOJAbI — KOHTAKThl, KOTOPbIE MOI'YT CUMTHIBaTh WJIM BblJaBaTh HU(MPOBbIE
CHTHAJIBI;

®QHAJIOTOBbI€ BXOJbl — KOHTAKTHhI JUIs1 U3MEPEHUS U3MEHSIOUIETOCs HAIPSIKEHU s, Hallpu-
Mep OT HEKOTOPbIX JATYMKOB;

eKOHTAKTHI IUTAHUA 1 GND — 11 noAKmovYeHus: MUTaHKs ¥ OOIIIero MPoBO/IA;

exkHONKY Reset — oHa nepe3aryckaer nporpaMmy Ha Iuiarte.

B 3aBucuMOCTH OT MOJIENH €CThb U Ipyrie BOZMOKHOCTHU: OECIIPOBOHAS CBSI3b, JOMOIHUTEb-
HBIE BXOJIBl M BBIXOJbI, Pa3bEéMbl JJIs1 TIOAKIIOUeHUsT Mofysiell. HaunHath HeoOs3aTeIbHO ¢ MOKCKa
«camoii MomiHoi Arduino». [Tonxoasinas mjara 3aBUCUT OT MPOEKTA: CKOJIBKO JATYMKOB Bbl TOAKJIIO-
ynre, HYkHbl 1 Wi-Fi wiu Bluetooth, ckonbko TpeOyeTcst BXOIOB U BBIXOJOB, KAKOE HAIpsikeHNe
WCHOJIB3YIOT YCTPOWCTBA.

3anummTe Ha3BaHUE MOJEJIY, HalleyaTaHHOE Ha IulaTe WM yKazaHHoe MpoaaBloM. OHO mpu-
TOIMTCS TIPA HACTPOKKE Cpe/ibl pa3padOTKU. BHelHe Moxokue 1iaTthl MOTYT UMETh pa3Hble MHK-
POKOHTPOJIIEPbI, OCOOEHHOCTH 3arpy3Ku U padbouee HampspkeHue. [109ToMy He CTOMT CUUTaTh, YTO
VMHCTPYKIMS 1J151 OJIHOM MOJENIN ABTOMAaTUYECKH MOJXOAUT BCEM OCTaJIbHBIM.

KoHTpoJubHast ToUuKa: MokKa K Ij1aTe He MOIKJII0YeHbl JATYUKH, HACOCHI UJIU IPyTHe Harpy3KHy,
Bbl MOETE CIIOKOMHO pa3o0paThCsi C KOMIBIOTEPOM U Mporpammoi. [1ist mepBoro 3amycka rnoHajio-
OuTCs TOJbKO ata u ucrpaHbii USB-kabens.

CuauaJjia npoBepbTe KadeJb
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USB-kabenb MOXeT MOAXOOUTh K pa3bEéMy U MPH ITOM He TepenaBaTh AaHHbIe. HekoTopeie
KaOesu npeiHa3HauYeHbl TOJIBKO 71 3apsaaku. C HUMM I11aTa MHOTJA 3aropaeTcsi, HO KOMITBIOTED He
BUJUT €€ KaK YCTPOUCTBO.

[TpoBepbTe Kadeb, KOTOPHIM TOYHO NepeaaBaiy (paiibl MexIy KOMIBIOTEPOM U TeJe)OHOM,
WJIM BO3BMUTE 3aBeIOMO padounii kabesb s nepegayun JaHHbIX. [Togkmounte Arduino HanmpsiMyio K
USB-nopty kommbiotepa, 6e3 nepexognrka mwim USB-KoHIeHTpaTopa, ecim 3To BO3MOXHO. [TocMoT-
puTe, 3aropescs J Ha IuiaTe UHIUKATOp MUTaHUS.

Ecnu unamkarop He roput, nonpoOyiite npyroit kadens u apyroi USB-nopr. Eciu roput —
3TO XOPOIIMK 3HaK, HO €lIE€ He JOKA3aTeJIbCTBO, YTO KOMITBIOTEP YCTAHOBUJI CBSA3b: TUTAHUE U Tepe-
Jaya JaHHBIX HE OJIHO U TO XKe.

KoHTposabHasi ToYKa: IJiaTa MoAKIIOYeHa, MHAUKATOP MUTAaHWUs TOPUT, Kabelb 3aBeIOMO
nepenaér ganHble. K Hacocy e€ mo-npexHeMy HUYEro He MOAKII0YEHO.

VceranoBuTte cpeay pa3padoTku

Arduino IDE — 310 nporpamma, B KOTOPO! Bbl IIMILIETE KOJ, IPOBEPSIETE €T0 U OTIIPABJISETE
Ha ruiary. CkaumBaiite Arduino IDE ¢ opurmansHoro caiita Arduino. 1o nmomoraet uzoexarhb cra-
PbIX, U3MEHEHHBIX WJIM COMHUTENIBHBIX YCTAHOBIIMKOB. [17151 MEpBOro 3HAKOMCTBA yIOOHEE HACTOJb-
Has Bepcusi: B HEH MpOIle YBUIETh HACTPOWKH TUIATHI, MOPT M COOOIIEHUsT 00 OIMMOKaX.

B IDE HaxonaTcs Tpyu MHCTPYMEHTA, KOTOPBIE HOBUUKY ITOJIE3HO pa3/Myarh:

1. PepakTop, Kya BBOIST IPOrpaMMy.

2. IIpoBepka (Verify), kotopas nbITaetcsi coOpaTh KO M HAXOJUT OIMIMOKH B HEM.

3. 3arpy3ka (Upload), kotopas nepenaét coOpaHHyIO MporpaMmmy Ha IUiaTy.

[TpoBepka u 3arpy3ka — He OJHO U To ke. Ecium kon He codupaertcsi, 10 nepegaun Ha Arduino
Aeno emé He JOILI0. A eciii KOl cOOpasIcsi, HO He 3arpy3micsi, ICKaTh MPoOIeMy HYKHO yKe B CBSI3H
C IJIATOM, €€ HACTPOMKaX WU MOpTe.

V paszHbix Mogesnelr Arduino ¥ COBMECTUMBIX I1J1aT MOT'YT OTJIMYAThCsl POrpaMMHbIE KOMITO-
HEHTHI, HeoOxoauMmsle 1715t padoTl IDE. B cpene oHM yacTo Ha3bIBAIOTCS TAKETAMHU TUIAT WU SIIPAMU
(core). [lsi MOMyAsSIPHOM MOJIENIU HYKHbIE KOMITIOHEHTBI MOTYT OBITh yXe€ JOCTYIHBI; AJIsl APYroun
UX MoTtpedyercsi ycTaHOBUTH uepe3 MeHemxkep miat. Eciu IDE npeanaraetr ycTaHOBUThH MOJJIEPKKY
MMEHHO Balllell MOJEJ, CJIeAyITe 3TOMY MPeIIOKEHUI0 U CBEpsIUTE Ha3BaHUE C JOKyMEHTaIueu
MIPOU3BOJUTENS.

Konrtpoabnast Touka: IDE ycranoenena u 3amyckaercs. Bbl moka He 00s13aHBI IOHUMATD
Ka/10€ MEHI0 — JIOCTATOYHO HAlTU PEeJaKTOp POrpaMMbl M HACTPOMKH ILIAThI.

Bbi6epurte MoaeJab U OPT

[MonksmouénHast Arduino JOKHA ONMPEETUTHCS KaK YCTPOMCTBO, Yepe3 KOTOPOe KOMIIbIOTEP
CMOXeT OOMeHUBaThcs ¢ 1iatoi. Takoi kanan oObryHO otoOpakaercs B IDE kak mopt. Ero Ha3Ba-
HUE 3aBUCUT OT ONEPALMIOHHON CUCTEMBI U TUIATHI.

B Arduino IDE 2.x BbIOpaTh IJ1aTy ¥ IOPT MOKHO Y€pe3 MEHIO BHIOOpA MJIATHI MM Yepe3 MEHIO
Tools / MucTpymenThl. Haiinute TouHOE Ha3BaHUE Ballleid MOJEIH, 3aTeM BHIOEPUTE MOPT, MOSBUB-
mmmiics nocie noaxsoueHusi. Eciu IDE mokasbiBaeT HECKOJIBKO YCTPOWCTB, OTCOCAVHMTE ILIATy,
MIOCMOTPUTE, KAKOU MOPT UCUE3, 3aTEM MOAKJIIOUUTE €€ CHOBA U IPOBEPHTE, KAKOU MOSIBUIICS.

He yBepeHsl, Kako# ITyHKT COOTBETCTBYET Balliel riate? OTKpoilTe CIMCOK YCTPOWCTB /10 MOJ-
KJIIOUEHHU 1, 3aTIOMHUTE €r0, a 3aTEM CPABHUTE CO CIIUCKOM I10CIe MOAKIII0YeHUs1. Ha HEeKOTOpbIX KOM-
nblOTEpax HYKHBIA MOPT OTOOpakaeTcs ¢ Ha3BaHUEM MPOM3BOMUTENS WM aanTepa — 3TO HOp-
MaJIBHO.

Ecnu nopr He nosiBuiies:

®I1pOBEphTE, UTO Kabesb nepeacT JaHHbICe,

eronpoOyiite npyroii USB-pa3bém kommbioTepa;

eIiepenoIKIIounTe IIary u nepesanycrure IDE;
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®I1pOBEphTE, YCTAHOBJICHBI JIX KOMITIOHEHTHI WM JpaiiBepbl, peKOMEHJIOBAHHbIC IS Ballen
MOJEJIH;

®3aKpOWTe APyrue MporpamMMbl, KOTOPbIE MOTJIM 3aHSITh TIOPT.

Hexoropsie muiatsl ¢ USB-unTepdeiicom, BCTPOEHHBIM HETIOCPECTBEHHO B MUKPOKOHTPOJI-
Jiep, MOTYT MEHSITh TIOPT TPH Nepexojie B pexuM 3arpy3ku. Eciin oObIuHbIE TPOBEPKH HE TIOMOTJIH,
CBEpbTECh C MHCTPYKIMEH IMEHHO K 9TOM MOJIe/I — He YCTaHaBJIMBAiTe Hayraj JIpaiBepsl U3 CIIy-
YaHbBIX UCTOUHUKOB.

Kontpoasnas touka: B IDE BbiOpaHa MMeHHO Bailia MOJEJb, a HE MPOCTO TOXOXasl, U
BBIOpaH MOPT, KOTOPBIH MOSBJISECTCS TPU MOJKIIOYSHUH T1IATHI.

IlepBas nporpamma: «f Ha cBsI3M»

JI71s1 IepBOro Tecta He HyKHbI IaTYMK, CBETOIMON WK Hacoc. [lormpocum IiaTy OTHpaBisiTh
cooOreHre KomMrmpioTepy. Tak Bbl TPOBEpUTE, YTO KOJ 3arpykaercs 1 0OMeH JaHHBIMU paboTaerT.

Cozpnaitre HOBYIO nporpaMMmy — B Arduino IDE Takue nporpaMMbl Ha3bIBalOTCSI CKETYaMH
— ¥ BCTaBbTE 3TOT KOI:

“epp

void setup() {

Serial.begin(9600); // 3anyckaeM o0MeH JaHHBIMH

}

void loop() {

Serial.println("'Arduino Ha cBsI31: TecT mpoiigeH.");

delay(1000); // xxném oaHy CeKyHIY

}

37ech ecTh TPY BKHBIX JIEMEHTA.

“setup()” BBINONHSIETCS OVH pa3 TMOcCye 3alycKa WM Nepe3arpy3Ku Iiatel. BHyTpu Hero mol
HAUYMHAEM TOC/IEeI0BATEIbHYIO CBSI3b C KOMITBIOTEpOM KoMaH101 Serial.begin(9600);.

“loop()” moBTOpSsieTCcs CHOBA M CHOBA, TIOKA TIJIaTa BKJIIOUeHa. B HarleM nmpuMepe nipy Kax oM
noBTopeHnu Arduino OTIpaBysieT CTPOKY, a 3aTeM KIET OIHY CEKYHTY.

KommenTapumn HaunHaotcs ¢ //. DTO NMOSCHEHUs 1J1sl YeloBeKa: MUKPOKOHTPOJUIEp UX He
BbINIONHSIET. KOMMEHTapuy — He JIMIIHKUE YKpallleH!s, a Crocod OCTaBUTh ceGe MOHSATHBIE MOM-
CKa3KH, 0COOEHHO KOr/ja Yepe3 HECKOJIbKO HeJleNIb Bbl BEPHETECH K MPOTrpaMMe.

Yucno 9600 3aga€t cKOpOCTh NepeJaur TaHHBIX — YCJIOBHBIA TEMIT Pa3roBopa Mex1y KOM-
NBIOTEPOM U TIaTON. UTOOBI CTOPOHBI MOHUMAJIM APYT IpYyra, TaKylo ke CKOPOCTh HYXHO OyaeT
BBIOpaTh B MOHUTOPE TIOCIIEA0BATEHHOTO MopTa. 10 OKHO B IDE, /1€ MOXHO BUIETH IaHHBIE, KOTO-
pbie Arduino OTIpaBiIsieT KOMIBIOTEDY.

Cnauana Haxvute Verify / IlpoBeputs. Eciu nporpamma coOpanack 6e3 ommooK, HaKMHUTE
Upload / 3arpy3uts. Bo Bpems 3arpy3ku MHIUKATOPHI HA TUIATE MOTYT MHIaTh — 3TO OOBIYHOE
noBegeHue. Jloxaurech cooOiieHus o0 ycnemHou 3arpy3ke. 3atem otkpoiite Serial Monitor /
MounuTop mocjeaoBaTeJbHOro mopra u Beioepute ckopocth 9600 baud (9600 60x), eciu oHa
HE YCTAaHOBUJIACh ABTOMATUYECKHU.

Uepes HEKOTOpOE BpeMsI B OKHE MOSIBUTCS:

text

Arduino Ha cBs3u: TecT npoiaeH. Arduino Ha cBA3M: TecT NpoiaeH. Arduino Ha CBSI3U: TECT
MIPOMJIEH.

[Tnata He MPOCTO MOJTyYMIIa MUTAHKE: OHA BHITIOJIHIIIA BAIIly IIPOrpPaMMY U Iepeiaia pe3ysbTaT
KOMITbloTepy. [ YesoBeKa 3TO HECKOJIbKO CTPOK TEKCTa; [UIsl HAYMHAIOIIETO MPOeKTa — TepBast
3aMKHYTas [IEMOYKa «HAMUCaT — 3arpy3u — MPOBEPUIT».

KoHTposabHasi ToOuKa: cOoOIIeHUe MOSIBISETCS TPUMEPHO pa3 B ceKyHOy. Ecim moHHTOp
MYCT, TPOBEPBTE, YTO OH OTKPBIT [Isi BLIOPAHHOTO MOPTA U YTO YCTaHOBJIEHa cKopocTh 9600.

IlepBasi ommoKka — 1 crnocod eé pazodparb
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[MpeamnonoxuM, Ha KpaHe MOSBUIIOCH COOOIIEHHE O Hey1auHOH 3arpy3ke. He mbitaiitech cpasy
MEHSITh BCE: IUIaTy, Kof, KaOelb W HACTPOMKHM OJHOBpeMeHHO. Torga HeBO3MOXKHO TOHSITh, UTO
MMEHHO MoMOTrJI0. BMecTo 3Toro onpeenure, Ha KakoM 3Tare BO3HUKIIA podaemMa.

IDE coo6maet 06 omudke npu npoBepke

3HauMT, KOMIIBIOTEP TIOKa pa3dupaeT MporpaMMy, a He MbITaeTCsl CB3aThes ¢ ruiarou. [Tpoun-
TalTe TEKCT BBIIIE UTOrOBOM CTPOKH: COOOIEHUE Bpojie exit status 1 camo 1o ceOe JUIIb TOBOPUT,
410 cOOpKa He yrnanach, HO He Bceraa oObscHseT noyemy. Miure nepByio KOHKPETHYIO MOACKA3Ky
BBIIIIE: HATIPUMEP, OMEYaTKy WM MPOITYIIeHHYI0 CKOOKY. CpaBHUTE KOJ C IPUMEPOM U MPOBEPHTE,
HE YIAJIWIU JIU CIy4YalHO 3HaK }.

IIporpamma coGupaeTcsi, HO He 3arpy:KaeTcsi

HaunuTte ¢ camMbIX 4acThIX IPUYMH: BEIOpaHa Jpyrasi MOJENb IUIAThl, HEBEPHBIN MOPT, Kadesb
TOJIBKO JIJI51 3apSIIKY WK TIOPT 3aHST Apyrou nmporpammoit. [IpoBepbTe BEIOOP MIIAThI ¥ TIOPTA 3aHOBO.
3akpoiiTe MOHUTOP MOCJIEI0BATEIFHOIO MOPTA U APYTHE MPOrpPaMMBbl, pabOTaIOIIHe C YCTPOUCTBOM,
3aTeM MONpoOyHTe 3arpy3uTh KOJI eIé pas.

3arpy3ka npounia, a B MOHUTOpe HIYero HeT

VY6enuTech, 4TO MOHUTOP OTKPBIT ISl TOTO e TOpTa M CKOPOCTh ycTaHoBJIeHa Ha 9600.
Haxxmute Reset Ha 11aTe wim 3akpoiiTe U CHOBa OTKPOMTE MOHHUTOP: HEKOTOpbIE IIaThl YCIEBAIOT
OTIPABUTH MEPBbIE JTAaHHBIE, TTOKA OKHO eIE He OTKPHITO. B Hamem nprMepe cooOIeHust MOBTOPsI-
I0TCA, II03TOMY 4Yepe3 CEKYHy OHU JOJIKHBI IIOABUTHLCA CHOBA.

BmecTo TekcTa — GeccMbICIeHHbIE CHMBOJIbI

Yarne Bcero KOMIMBIOTEp M IJ1aTa HACTPOEHBI HA Pa3HyI0 CKOPOCTh oOMeHa. [TpoBepbTe umcio
B MOHMTOPE: OHO JIOJKHO coBnajaath ¢ 9600 B crpoke Serial.begin(9600);.

HasBanus omm6ok pasnuyaiorcs mesxay Moaenassmu u Bepcusimu IDE. OTtHocutech K coooitie-
HUIO KaK K CJIely Ha IOPOXXKE: OHO He OOBHHSIET Bac, a IOMOraeT Cy3uTh Kpyr noucka. Ecim non-
CKa3Ka HEIOHATHA, COXPAaHUTE ee OEJIMKOM U H&IZ,ZLI/ITG O6'bHCHeHI/Ie 1A TOYHOM MOJECJIN IJIaThl U
KOHKPETHOM Bepcu cpefibl. He criemmTe ciyyaiiHpIM 00pa3oM MEHSTh KOl — BO3MOXHO, OH HCIpa-
BeH, a pobJieMa TOJIbKO B COSIMHEHUU.

MaJjieHbKO€e H3MeHeHHe — HACTOosIIee MOHUMaHIe

Korna vicxomnsiii TecT 3apadoTa, U3MEeHHUTE TEKCT COOOIIeHNsI, HalpUMep Ha:

“cpp
Serial.println(''Caa roroBurcst kK aBToMaTu3anun.'");

CHoBa BBINIOJIHUTE MPOBEPKY M 3arpy3Ky. YBUAEIM HOBYIO (ppaszy? 3HaAuuT, Bbl HE MPOCTO
OTKPBUIA YyXKOW MPUMEpP: Bbl M3MEHWIN TIPOrpamMMy M YOeIMIMCh, YTO UIMEHHO 3Ta Bepcusl Ternepb
BBITIOJTHSIETCS Ha TUIaTe.

3arem moxete u3MmeHuth delay(1000) Ha delay(250). CooOrieHusi CTaHyT MOSIBJISTHCS TIPU-
MepHO YeThIpe pa3a B CeKyHy. BepHure 3HaueHue o6paTHO, €ClT TEKCT B MOHUTOPE MEJIbKAET CIIHII-
KOM ObICTpO. Tak BbI Ha MPAKTHKE MOYYBCTBYETE CBSI3b MEKAY UMCIOM B IIPOrpaMMe ¥ MOBEICHUEM
YCTPOICTBA.

delay() ynoOeH 111 IEpBOTO OMbITA, HO OH 3aCTABJISIET TUIATY KAATh M HE JIeJIaTh APYTUX 3a1ad.
B 6ynymem, korma Arduino Hy:XHO OyJgeT OHOBPEMEHHO CUMTBHIBATh JATUMK M CJIEAUTDH 32 TOJH-
BOM, MBI PACCMOTpPUM OoJiee THOKUI CIIOCOO OPraHu30BaTh MOBTOpsIoNrecs aeicTBus. Ceivac 1eib
CKpPOMHEE U BasKHee: MOHSATH, YTO TUIaTa UCTIONHSIET MPOrpaMMy OYKBaJIbHO U MPEACKA3yeMo.

3anuimre B OJOKHOT TP BEIM: MOJEb IJIaThl, HA3BaHWE BHIOPAHHOTO MOPTA U MApaMETPhI
TECTa, KOTOPBIi cpadoTas. DTH 3aMETKH CIKOHOMSIT BpPeMs, KOT/Ia Bbl MIOJKTIOUUTE JaTYUK WU BEp-
HETECh K MPOEKTY MOCIe TepephiBa.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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