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BBEJIEHUE

AKTYyaJIbHOCTh

ITo nmocnennel nepenucu HaceneHus B Poccum npoxkusaer 144,1 muuinona yenoBek. Bee enar
OBOIIH, (PPYKTHI, MHOTHE HCIIOJIb3YIOT PACTEHUS B IEKOPATUBHBIX LiesAX. Poccrs XOTh M 3aHMMAaeTCs
CEINBbCKUM XO35MCTBOM, OJJHAKO COTHH MWJUIMOHOB I€KTAPOB IUIOAOPOJHOW 3€MJIM MYCTYET, Ja U HE
TaK MHOTO JIIofiel paboTaeT B JaHHOH oTpaciu. B utore B Poccuro 3aBo3siT MHOTO BHIIOB (DPYKTOB U
OBOIIEH, B TOM UHKCIIE SOJI0OKU, TOMUAOPHI, KapTodelb, KOTOPbIE PacTyT U Ha HAIIel 3eMiie, HO UX He
XBaTaeT Ha Bce HaceneHue. 3a Ypanom (B CubupH) BBHICOKHE IIEHBI Ha 9TH Ba)KHBIC DJIEMEHTHI MUTA-
HUS, B CBSI3U C YEM JIIO/ISIM MOXKET HE XBaTaTh BUTAMHHOB.

W3 nepedrciaeHHoro cienyer, YTo Hy>KHO MPUHATH MEpbl, YTOOBI cienaTh GPYKThI U OBOIIU JJOC-
TynHee Uil OonbIIMHCTBA HaceneHus. [lockombpKy pacramika HOBBIX YYacTKOB 3eMJIM TpedyeT 00Jb-
IIMX 3aTpaT CO CTOPOHBI TOCYAAPCTBA, S MPHUILIA K MBICIU, YTO MOYHO YJIYYIIUTh POCT PACTEHUM.
OOBIYHO IS ATOTO MCTONB3YIOT pa3IUYHbIe YIO0OpEeHHsI, HO OOJIbIIOE UX KOJIUYECTBO MOXKET HaBpe-
TTUTH PACTEHUSM, a CaMU YIOOPEHHS CTOUT HEMaJIbIX JICHET.

MHe 3aX0TeNoCh HalTHU Apyrue crnocoObl pemieHus mpodieMbl. CaMbiM XOPOIIMM BapUaHTOM
SIBJISICTCSIOMarHUYMBAHUE BOJBI, OJTHAKO IO OJIATONPUSTHOMY BO3JEHCTBUIO TAHHOTO METOJA BO3HHU-
KaJIi criopbl cpean yu€Hbix. [loaTOMYy s perinia mpoBepUTh 3TO CAMOCTOATENIBHO U CO3/1aTh YCTaHOB-
KY, BBITIOJIHSIOIIYI0O OMarHUYMBaHKUE BOJIBI.

Heab:

e OueHuTh BIUSIHNE MATHUTA U OMarHM4YE€HHON BOJbI HA POCT KOMHATHBIX PACTEHUM.
e (Co3aTh MHTEJUIEKTYAIbHOE YCTPOMCTBO OMarHMYMBAaHUS BOJBI.

3amaun:

1. BbIsicCHUTH Kakoe BIHMSIHHE OKa3bIBAET HAMATHUYCHHASIBOIA HA OMOJIOTUYECKHUE ITPOIIECCHI
pacTeHuM.

2. Paszpabotath ycTpoiictBo Ha ocHOBe Arduino UNO, it oMarHU9uBaHUS BOJIBI.

3. PazpabotaTh U MPOBECTU IKCIEPUMEHT IO UCCIIETIOBAHUIO BIMSHMS MATHUYEHHOM BOJIBI
Ha CKOPOCTb U CTENEHb IPOPACTAHUS PACTCHHI.

4. IlpoaHanu3upoBaTh pe3ybTaThl IKCIIEPUMEHTA.



1. TeopeTruyeckasi 4acThb

Bona, mpoxozas yepe3 MOITHOE MarHUTHOE TOJIe, U3MEHSET CBOM (pu3mueckue cBoicTBa. Kak-
IBIA U3 Hac, B IETCTBE XOTh pa3 HaAChINaj OyJaBOK Ha JUCT OyMaru, MOJHOCHUI MarHUT, U BUJEN, KaK
OyJiaBK{ BBICTPOUJIUCH BJIOJIb MAarHUTHBIX MOJeH. AHAJIOTMYHBIA MPOIECC TPOUCXOTUT U B BOJE, IPU
MPOXOKICHUH Yepe3 MarHUTHOE 10JIe, TOJIbKO Ha MOJIEKYJISIPHOM YPOBHE: MOHBI MUHEPAIbHBIX COJIEH
BBICTPAUBAIOTCS B MUKPOKPHUCTAJUIBI, @ MAKPOMOJIEKYJIBI BOJIbI pa30MBAIOTCS HA MEHBIIIHE TI0 pa3Mepy
u T.4. [Ipu 3TOM OTAeNbHBIE MOJEKYJbI BOJBI, OKa3bIBAIOTCS 0OJIee CHIILHO MOJSIPU30BaHBI (TO €CTh
AKTHBHEE) YeM MaKpOMOJEKYJIbl, IO3TOMY YaCThb MHUHEPAJIbHBIX COJIEM BBIACISIOTCS U3 pacTBOpa U
00pa3yloT B HEM «MEJIKOJUCIIEPCHYIO B3BeCh». VIMEHHO BCIIEJICTBHE 3TOTO, «OMarHW4YeHHasH» BOJAA U
00J1aaeT 0COOBIMHM CBOMCTBAMU IO CPABHEHHIO C BOJOW M3-T10]] KpaHa.

Bona xe 3ameTHO MeHsieT cBoM cBoiicTBa, mpoxoas yepes MOUIHOE marautHoe nomne. Kntoue-
BOE CJIOBO 3/IeCh - MoOIHOE. B coBpemeHHBIX ruapoMarHuTHbIX cuctemax ('MC) ucnosib3oBaH He
MPOCTO OJIMHOYHBIM MAarHUT - 3TO HECKOJIBKO MarHUTOB, CBA3aHHBIX B €JUHYIO CUCTEMY.

MarauTHast SHEprus, IPOXOAs Yepe3 BOMAY, NMPUAAET BOJAE BBHICOKHE OMOIOTHYECKHUE XHUMHKO-
¢u3nueckue cBoicTB. [ TaBHBIN MPUHIUI BO3ACHCTBHS TaKOH BOJBI HA PACTEHUS 3aKIIOYACTCS B TOM,
YTO OTJENbHAsl MOJEKYJIa BOJIbI, HE CBA3aHHAs C JIPYTMMU MOJIEKYJIaMU MEXMOJICKYJISIPHBIMU CBSI3sI-
MU, JIeT4e TIPOHUKAET Yepe3 MeMOpaHbl KIIeTOK pacTeHuid. KiieTka ObIcTpee BKIIIOUAET €€ B CTPYKTYPY
CBOEH MTOIUIa3Mbl (BHYTPEHHSSI Cpella KUBOM KIIETKH, KpOME Spa), YCKOpsieTCs pereHepanus Kie-
TOK, ITPOpPacTaHue CeMsiH U paccajibl. Bona, mpoieaimas yepe3 MarHUTHBIE M0JIs, MPeoTBpaIaeT 0o-
pa3oBaHMe MJIEHKH TBEPABIX COJEH M My3bIPHKOB Ha KOPHSAX PACTEHUH, YTO CIOCOOCTBYET JydlIeMY
YCBOECHHIO MUHEPAIbHBIX BEUIECTB KOPHSAMHU paCTEHUI

Takske uccienoBaHus MOKa3bIBAIOT, YTO BOJAA MPU B3aMMOJIEUCTBUU C MarHUTOM JIOJDKHA HAXo-
JTUTHCS B IBUOKEHUH.

Corpynuuku Coduiickoro yHMBepcHTETa JI0Ka3auu, 4To Takas Boja Ha 70% yBenMuMBaeT yc-
BOCHHE MOMHUIOpaMH yaoOpeHuii. O4eBUIHO, YTO MPHU MOJMBE TAKOH BOMOH YIydIlaeTcss Mepexojl
aszora, ocdopa, kanus U Ipyrux BemecTB B Oosee JOCTYMHYI (OpMY i YCBOCHUS PACTCHHUSIMU.
Hpyroii mose3usiit 23¢(eKT 3aKaodaeTcs B TOM, YTO MOJIMBAEMbIE TAKOH BOJION pAaCTEHHUS CYIIECCTBEH-
HO T03KE€ M B MEHBIIEH CTENEeHU MOABEPraloTCcsl MOPaKEHUIO 3a00IeBaHUSIMH, HHAYE TOBOPS, YKper-
JISIeTCS UMMYHUTET 00pabaThIBAEMbIX PACTECHUM.

«3apsKEHHON» MarHUTaMU BOJAOW HE TOJHKO MOJIUBAIOT BBICAKEHHBIE KYJIBTYPHI B OTKPHITOM
TPYHTE, HO U BBIICP)KUBAIOT B HEl MMapy 4aCcOB CEMEHA Mepe MoceBOM. MOXKHO clienath uHaue: obep-
HYTh CEMEHA BIAXXHOU TPATIOUYKOM U MOJOKUTh €€ MEXIY IBYMs MarHUTaMU



2.HASHAYEHME YCTPOMCTBA

VYeTpoiicTBo /151 OMATHUYUMBAHMSA BO/Abl— PEJHA3HAUYEHO JIJIS:

1. OwmarHu4uBaHUE BOJBLITYTEM MIPOrOHA KHUIKOCTH Yepe3 OJIOK MarHUTOB 3aJaHHOE BPeMsI.

2. Ilepexauka oMarHWYEHHOH BOJBI B APYTYIO EMKOCTh (HAIIPUMED, TOPIIOK C PACTCHUEM )
3. BHEIITHUM BAUJI YCTPOMCTBA

YnbTpa3ByKOBOM AATYUK

Yctponcteo B coope

- AnekTpoHacochbl 12B
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4. COCTAB YCTPOMCTBA

1. bnok ynpaBieHus 1 MHIUKAIMUA B COCTaBe:
1.1 IImara ArduinoUno.
1.2 3ukomepArduino.
1.3 VYaberpa3BykoBoil natunk paccrosausi Apaynno HC-SR04.
1.4 OpHOKaHANBHBINA peneHbI MOLYIb(peie).
1.5 LCD-gucnneit MT-1602H.
1.6 IIpoBoa MOJIKIIOUYECHHUS.
1.7 biok nutaHus.
1.8 Kopmyc.

2. badyokx aBTOMOOHITbHBIMH.

3. /[Ba snektponacoc 12B.

4. bBnox MarHuToB.

DJIeKTPOHHbIE KOMIIOHEHTHI:
ArduinoUno

VYerpoiicTBo Ha 0cHOBE MUKpOKOHTpoJuiepa ATmega328. B ero co-
CTaB BXOJIMT BCE HEOOXOIUMOE Il YA0OHOH paboThl ¢ MUKPOKOHTPOJLIE-
pom: 14 i poBbIX BXOAOB/BBIXOJ0B (M3 HUX 6 MOTYT MCIIOJIb30BATHCS B
kadectBe [IIMM-BbIX0/10B), 6 aHATIOTOBBIX BXOOB, KBAPIIEBBII pe30HATOP
Ha 16 MI'n, pazbsem USB, pazbeM nutanus, pa3beM Jisi BHYTPUCXEMHOTO

nporpammupoBanus (ICSP) u kaonka cOpoca. s Hayana paboTsl ¢
YCTPOHCTBOM JIOCTaTOYHO MPOCTO noaatk nuranue or AC/DC-aganrtepa
wiu OaTapelku, 1100 MOAKIIOYHUTE €ro K KOMITbloTepy nocpeactsom USB-
Kabens.
LCD-gucnieit MT-1602H
MOHOXPOMHBIN TEKCTOBBIA JUCIUIEH C BO3MOMXKHOCTBIO TTOJCBETKHU
JKpaHa.
XapakTepucTUKH:
e Uurepdeiic: mapamnenbHbiii 4/8 OUT;
e Paspemenue: 16 cTon0O1oB, 2 CTPOKH;

e Dmnepronorpebnenue: ~1 mA
e HanpsokeHue nuTanus: 5 BOJIBT



YabsTpa3sBykoBoii 1atunk paccrossHusi ApaynnoHC-SR04

[TpuGop OECKOHTAKTHOTO THIA, OOECIEYMBAET BHICOKOTOYHOE H3MEPEHHE H
CTaOWIBHOCTD. /[Mana3oH MaabHOCTH €r0 U3MepeHus cocrasisieT oT 2 1o 400
cM. Ha ero paboTy He OKa3bIBaeT CYyIIECTBEHHOTO BO3ACHCTBHS 3JIEKTpOMar-
HUTHBIC U3TyYEHUSI.

XapaKTepuCTHKU:

° Bxonnoe nanpsixenue: 5 B
o TloTpeGmsieMblii TOK B peKHME OXKHUIAHUS: 10 2 MA
e [lorpebisieMblii TOK B peskuMe U3MEpeHUid: 10 15 MA
e Yacrora ynerpa3zByka: 40 kl'1g
e U3mepsaemas nanbHOCTB: 3 ... 400 cMm
e (Cencopnoe paspemienue: 0,3 cm;
e 3mepurensHsiii yroia: 30°;

OnHokaHAJBHBIN pesleHbIA MOaYJIb(peie)

Peneitnbiit Mogynpe Ha 1 kaHan. Hanpsbkenue nutanus moayis SB. Yipasienue
0T MUKpPOKOHTpoJuiepa. OIMH HOPMaAIbHO 3aMKHYTBIA U OJJUH HOPMAJIbHO pa-
30MKHYTBIA KOHTaKT pesie. Moaynb obecrieyuBaeT KOMMYTAIUIO IEPEMEHHOTO
ToKa ¢ HanpsbkeHueM 220B u nocrosaHoro Toka 1o 30B. Ha nnate moyns pac-
MOJI0KEH CBETOAMOAHBIA MHIUKATOP, CATHATU3UPYIOIINI BKIOUEHHE PEIIe.

JukonepArduino

YcTpoiicTBo Ui peoOpa3oBaHus YTITIOBBIX MOJOKEHUN WIIH JIMHEHHBIX IepeMenieHHH B TU(ppPOBOH
curHai. [IpuHiun paGoTel SHKOIEpA 3aKITF0YAETCS B IPE0Opa30BaHUN MEXaHHMUECKOTO MEPEMEIEeHUs
B DJIEKTPUYECKUE CUTHAJIBI.

XapaKTepuCTHKU:
. Tun sHKOAEPA: 2 UMITYJIBCHBIN
o 28 THKOB 3a 000pOT

N CTOYHNK NMUTAHUA

KomnbroTepHslit 0710k MUTaHUs, MTOAKIIOYaeMbIi K pozeTke 220BT.



5.0 YHKIIUOHAJIBHASI CXEMA YCTPOHMCTBA

ArduinolUno

Cu-

3. BeBoa Ha LCD aucmuieil co31aHHOTO MEHIO U €T0 YIPaBJIe€HUE C TOMOILbIO
SHKOZEepa.

4. YmpaBieHue BpeMEeHEM OMarHUYMBaHHUs, pabOTON OJHOTO M3 HACOCOB,B 3aBUCUMOCTH OT KO-
Jan4ecTBa 000pOTOB MO YCTPOHCTBY.

5. VYmpaBieHue BTOPbIM HACOCOM IS NTepeKauUBaHUS BOJIBL.

6. IlonydyeHue 3HAYEHUS C aTYUKA PACCTOSHHUS.

7. OcTaHOBKa BTOPOIO HAacoca, B 3aBUCUMOCTH OT 3HAUYEHUN C 1aTYMKA PACCTOSHUS.

6.CTPYKTYPA MEHIO

% /AN

Kon-so Crapr Brixon Crapr Cron Brixon
00OpoOTOB

v

Beenure kosi-so
obopoToB

7

L.




7. TECTUPOBAHHUE YCTPOMCTBA

Y CTpoiCTBO TECTUPOBAIOCH B JOMAIIHUX YCIOBHIX Ha JABYX BHAX pacTEHUIl: THOMCKYyce U

¢duxyce. [1moap1 JaHHOTO SKCTIEPUMEHTA OBLITN 3aKJIFOYCHBI B TAOITHILY.

YepeHku 1 rpynnbi
O6biuHan Boga

YepeHkn

2 rpynnbi

OmarHMueHHan Boga

TMbmrckyc

Duryc

I MbHcryC

Duryc

05.04.2020 5 nuctees, 1 60MbWON ANUCT, |6 NUCTbEB Ha 3 BonblUMX MCTA,
(yepes 4 mecaua) |cTeBenb NAOTHbIM, | 1 HepassepHyTbi, | cTebne, Ha 1 HepazeepHyTbI,
20-22 cm. crebenb 3-4 cM.  |oTpocThe 5 crebenb 4-5 cM.

nucTber, crebens

BbIPOBHANCA,

MAoTHbIN, 20-22

CM.
05.07.2020 B mae nepecagka B | 7 NMCTbEB B mae nepecagka 10 aucTbes
(uepes 7 60BN FOPLIOK, | CPeAHEero B GosbLLmit 60/bLIOro
mecAues) obveanHeHWec 3 | pasmepa, ctebenb | ropluok, paszmepa, cTebenb

YepeHKamM.
LiseTeHue ¢ HiOHA
no uionb. BeicoTa
crebna-

25-27 cm.

YepeHkn 1 rpynnsl

0O6biuHaA BoAa

obbeguHeHWe C 3
YepeHKamM.
LiseTeHue ¢ 1OHA
no uione. Beicota
crebns -

33-35 cm.

YepeHkH

2 rpynnel

OmarHm4yeHHan BOAa

DOUKYC

DUKYC

03.11.2020 Mocagka B Bogy AnA 0BpazoBaHiA KopHeH
03.12.2020 KopHeit HeT, 3avaTku KopHeli 8 | KopHue enge 1 | Benbie HapocTbl
(uepes 1 mec) HOBbIX NHCTHEB HeT  BHae HeBONbLKMX | TOHKON HUTOMKM, Ha cTebne,
Benbix HapocToe | AnuHoi 0,5 cm, | OTPOCTOK A/IMHOI
Ha cTefne HoBbiX nvcTees | 0,5 cm
HeT
03.12.2020 MNocaaxa B rpyHT
125.12.2020 | MHomecTBeHHble _T',ﬁ}luu HBle _-"TQHHHE_HCEEEﬁ: Toncteie 7
(qepes 1,5 mec.) | KOpOTKHE HHUTEBMAHBIE noxomue Ha | AMHHBIE KOPHH,
HHUTEeBMAHbIE KOPHM, MMCTBEB | HUTOYKM, 2 | NMCTbEB HeT
KOPHM, 2 HOBbIX |HeT HOBBIX JNIMCTOYKa
NHUCTOYKA
23.01.2021 3+ nmcT Benbiit ToHKMI | 3 -t amcT ikﬂﬂﬂhiﬁ,
( vepes 2,5 mec.) | npobusaeTca cTebenk, BLICOTA | NpobuBaeTcA, | MACTHbIN
3-4 cm, OTPOCTOK Ha ‘ctebenb, BbicoTa
obpasyerca crebne ¢ 3 |4-5 cm, 1 amer,
MERBLIA IMCTONEK | mucTimmi ‘obpazyerca 2-i

L AmcT
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BbIBO/{

CoztlanHO€ MHOIO YCTPOMCTBO TO3BOJIIET MAaKCUMAaIbHO 3((EKTUBHO OMarHUTUTH BOJAY U Iepe-
KayaTh ee. Taxke ycTpoHCTBO MOMOIJIO IPOBECTH HAM HCCIIEI0OBaHHE, KOTOPOE MOATBEPAMIIO TUIIOTe-
3y O MOJOXKUTEIbHOM BO3JEHCTBMM OMarHMYEHHOM BOJbI Ha POCT pacTeHui. MTak, ucnoib3oBaHuE
OMarHM4eHHON BOJbI MO3BOJISIET CYIIECTBEHHO YBEJIUYUTH CKOPOCTh M CTENEHb MPOpacTaHus pacTe-
HUH, 0JJHaKO 3TO TpeOyeT Oojiee AETANbHOTO M3YYEHUS U DKCIIEPUMEHTAIBHOM MPOBEPKU B YCIOBHIX
€CTECTBEHHOU CpEBbl.

B nanpHelimeM B paMKax CBOEro MPOEKTA S INTAHUPYIO:

1. Yayuymurs Kopnyc ycTpoucCTBa.
2. JletasibHEE M3YUYNUTH BIUSHUE OMAarHUYEHHON BOJIBI B YCIIOBUAX €CTECTBEHHOM Cpeibl
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