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oQuqnalbHoro orrrloHeHTa, AoKTopa TeXHHqecKI,IX HayK, AoIIeHTa Paryrrro

Ceprer AnarolreBl{qa Ha AI{ccepraIILIoHHyIo pa6ory EarypuHa AH4per

Irlsanoeuqa <<llosbrureHlre e0SercrranHocrlr o6tyuenux MepI{creMHbIX

pacreuzfi 3eMJrf,Hr{K}r caAoeofi r4MnynbcHbIMH LED-QuroycraHoBKaMH)),

npeAcraBJreHHyro B ArccceprarluoHHblfi coser 35.2.043.03 na 6ase OfBOy BO

Y4vryprcrufi fAV Ha coucKaHlre y.reHoft crerreHll KaHAI4Aara rexHLIrIecKI4x

HayK rro cnequ€urbHocrr4 4.3.2.3nerrporexHoJlorl4LT, oJleKTpoo6opy4oBaHuela

oHeprocHa6xenrae afpolpoMblllrJleHHoro KoMnJIeKca

ArcryalrrHocrb reMbI. ,{uccepraqploHH€ul pa1ora EarypuHa 4.I4.

HanpaBneHa Ha noBbrrrreHze sQQerrr4BHocrrr o6nyvenut MepLIcreMHbIX pacreHIafi c

p erxeHl{eM cB eToTexHnqe cKI4x I4 9Hepf eTl{qe cKHX 3 aAarl.

.{nr nonyrenLrfl. KarrecrBeHHoro rrocaAoqHoro MarepvraJra B KoporKue cpoKl{

neo6xoAul,ro co3AaBarr s$$erruBHbre ycnoBl4s 4m o6nyaleHllt MepI4creMHbIX

pacreHufi. CyruecrByroque rexHoJrorr4r{ He B nolHofi Mepe o6ecnequBalor

eS$errranHoe o6nyuenue MeprrcreMHbrx pacrenufi. Buecre c reM AoJIfl

oHepro3arpar B ce6ecrouMocru [poAyKrlr4rl HenpepblBHo yBenuquBaercfl, a

rapusrr Ha 3JreKrpooHeprrrro rrocrof,HHo pacryr. 3ru Qarropbl yKa3blBalor Ha

neo6xoAuMocrb coBeprrreucrBoBaHr{f, rexnorornfi vr o6opy4onaHnfl. rIpH

o6nyveHuu MeplrcreMHbrx pacrenuft, rrro Lr onpeAeJlter aKTy€ulbHocrb Hacrotlqux

HccJreAoBartuit.B AaHnofi pa6ore npeAnaraercfl HoBbIfi IraeroA o6tyreHur pacrenufi

3eMJrf,HI{KI,I Mep[creMHoro rvrfr\ Koropbrrz rlo3Bonger 3Har{I4TeJIbHo coKparurb

gHepro3arparhr. 3ror MeroA ocHoBaH Ha HcnoJIb3oBaHLTrI I4MnynbcHoro pexl{Ma

o6ly.renHa. Kffo.renrrl4 MoMeHToM rzccJleAoBalg^las. flBlrflercfl. orlpeAeneHlle

onruM€lJlbHor{ AnrITeJIbHocrI{ cBeroBofo I4MnyJIbca.

.{uccepralll{oHHat pa6ora $arypuna Au4pex Vlsauosu'la

coBeprrreHcrBoBaHulo rexHoJlorurlecKoro o6opy4onalrtvrfl. Anfl

sS$exrueHocrtr o6rryuenur Mepr4creMHbrx pacrenzfi ilpu coxpaneHnvr KatlecrBa

[o c aAoqHof o MaTepuaJra co cHPI]KeHueM 3Hepro3 aTp aT.

Pa6ora BbrrroJrHeHa B @e4epalrHovr rocyAapcrBeHHoM 6roAxerrrovt

o6pa.ronareJrbHoM yrrpe)KAeHrar4 Bbrclrero o6pa^:onauur <V4vryprcrrafi

rocyAapcreeHHHfi arpapnrrfi yHLIBepcHrer)).

rrocBtIrIeHa

TIOBbIIIIEHIIf,



Crenenr o6ocHonaHHocru HayqHbrx

per(oMeH4aqufi, Hx AocroBepnocrb H HoBrr3Ha.

uoroxcenufi, BbrBoAoB

Hay'uran HoBu3Ha pa6oru cocrouT n paspa6orKe MareMarr{qecKofi vro4enra,

nosnolffoulefi o6ocsonarr nan6oree eQQemunrrue [apaMerpbr r,rMrrynbcHoro

pexl4Ma o6lyteunx rlpv BblpalqrrBaHkrar Mepr4creMHhrx pacreuufi 3eMJrsHzKH

caAosoft. O6ourosaHbl IlapaMerpbl eueproc6eperaroqero LrMrryJrbcHoro pexr4Ma

ooJlyrreHl4t MepI{creMHbIX pacreuufi 3eMJuHLTKH caAoeofi 2.nfl cBeroAr,roAnofi

$nroycraHoBKr4.

B Ar{ccepraquoHHofi pa6ore HMeerc{ qerbrpe o6ulzx BbrBoAa,

AOCTOBepHOCTb KOTOpbIX rIOATBepXAaercs. pe3ynbraraMlr SKcrrepnMeHT€urbHbrx

LlccneAoBauuit, a rarcKe rIporoKoJIoM ucurrranzfi v aKToM o BHeApSHLTT{ B

na6oparopuu Y4vryprcKoro HayqHo-HccJreAoBareJrbcKoro arpapHoro r.rHcrr.rryra

V4rrayprcKoro Oe4epanrHoro LrccneAoBareJrbcKoro rIeHTpa Vpamcroro orAeneHuf,

Poccufi crofi arca4eu ur4 :nay:r..

B nepnoM BbIBoAe npliBeAeno o6ocHoBaHr{e orrrr.rM€rJrbHbrx ycnop1ufi npvt

BbIpaIqI{BaHLrv Mepl{creMHbrx pacrenrafi v o6ocnosaHo 3KcnepHMeHTaJrbHoe

r4 c cn eA o B autre H aA p acre Hr4fl:l..lu 3 e M Jrf, H r,r Kz c aA o n o fi .

Bsreo4 AocroBepeH Id o6o6rqaer Mareprr€Lnbr, npeAcraBJreHHbre n nepnofi

rnaBe Alrccepraqzonnofi pa6oru.

BrteoA nropofi KoHcrarLTpyer [onyqeHr4e MareMarLr.recKofi Mo.qeJrH,

olrl4chlBalouleft nnuflHve I{MnyJIbcHoro pexl4rua o6lyreHr4fl. Ha pocr 3eMJ1rrHr4Kr4

caAoeofi rrpu cHr{}Kelrruvr yAenbHbrx 3arpar na o6nyreHr4e.

BunoA rocroBepeH, o6ocsonrrnaer nepBoe vr BTopoe 3arrlr4rrlaeMbre

rlono)KeHusuo6o6lqaer Marepl{anbl, npeAcraBneHHbre no nropoft u rperrefi rJraBax

ALrccepraquoHHofi pa6oru.

BunoA rperufi KoHcrarllpyer noJroxr4TeJrbHbre pe3yJrbrarbr npr4

rIpI'IMeHeHI{u I4MrrynbcHoro pe)KuMa o6nyrenux c ucrroJrb3oBaHqeM

sKcrIep[MeHT€IrIbHoft SuroycraHoBKl{ npu o6nyreHvru MeplrcreMHbrx pacrerruit

3 eMn-[HI4 Ku c aAo Bo ft , uto cnoco6 crBoB€rJro yBenr4qeHr4 ro yKop eHrreMocru p acr euuit

I{ yBenr4rreHHro qucJly HopManbHo p€l3Br4Thrx Jrr{cTbeB.



BHsoA AocroBepeH, o6ocHosHsaer rperbe u rlerBeproe 3auluqaeMble

rroJroxeHvrfl. H o6o6ulaer Marepu€rirbr, rIpeAcraBJIeHHbIe Bo BTopofi, rperreft n

qerBeprofi rrtaeax Aucceprarluonsofi pa6oru.

BurnoA qerBeprbrfi xaparreprl3yer rexHl{Ko-oKoHoMl4rrecKoe o6ocnosaHue

npr4MeHeHlr.rr 3KcnepLTMeHT€rnurofi SuroycraHoBKl4 gm o6lyreHkrr MepI'IcreMHbIx

pacreHI4LI.

BsrsoA AocroBepen u o6o6rlaer Marepr.I€rJIbI, [peAcraBJIeHHbIe e nsrofi rJIaBe

AuccepraunonHofi pa6orrr.

3Haquuocru Aflq HayKIr tr

I{eHnocrr AIrfl HayKu vr npaKruKl{

rrpaKTI{Ku pe3yJrbTaroB AlIccepTauHrI.

3aKJrroilaercfl B Haf{HoM o6ocnosaHLILI

r4MrrynbcHoro pexl{Ma o6nYreunxrrapaMeTpoB

Mepr4creMHbIX

9Hepfocoepefaroulefo

paCrenufi 3eMJIflHI4KH Ca.4Onofi, paSpa6Orre MaTeMaTLIqeCxofi

MoAeJrLr, noeeonxrorqefi o6ocnosarr nan6oree eQQerruenufi pexrrM pa6oru

QuroycrauoBKrr, a raKx(e B MeroArrKe onpeAeneHllt reMnoB pocra nJIoIrIaAI4

3eJreHbrx JII{crbeB MepucreMHbIX pacr elnuit.

Pealugaqus pe3yJrbraroB riccJreAoB aHvrfl, rlpoBeAeHa ua 6ase V4nnyprcKoro

Haf{Ho-r{ccJreAoBareJrbcKoro arpapHoro LIHcTI{ryra Y4uyprcKoro (De4epalrHoro

r{ccneAoBareJrbcKoro rIeHTpa Ypanrcroro orAenesus Poccufictcoft aKaAeM}II{ HayK,

BbIrroJrHeHbI oIrbITHo-KOHCTpyKTOpCKI4e pa6oru IIO LI3|OTOBJICHUIO

oKcnepl,IMenralssofi $uroo6nyrarelrHofi ycraHoBKrl I^nfl o6lyveHux

MeplrcreMHhlx pacr eleuit 3eMlsHuKn caAonofr .

Oqesna coAeplnaHrrfl Arrcceprarl[oHnofi pa6orbl rI ee 3aBeprleHHocrlr B

IIeJroM. ,{uccepraqurr cocrovrr krg BBeAeHr,If, ) frflTvI HIaB, 3aKrrorreHnfl' kr crILIcKa

JrHreparypbl.

Bo BBeAeHr.ru o6ocHosaHa aKTyaJrbHocrb reMbl pr ee [paKTuqecKarl

3HarrrrMocrb, I43Jro)KeHbI ueJrb kr gaplaqu IlccneAoBauuit, a raKxe ocHoBHbIe

noJroxeHrlt, BbIHocHMbIe Ha 3aIrII4Ty.

B uepnofi rJraBe <<O6rop irrrreparypbr rlo rpI{MeHeHrIro LED

QnroycraHoBoK B 3arrI[uIeHHoM rpyHTe)> upLTBeAeHo o6ourosaHHe

Bo3MoxHocrlr nplrMeHeHr4fl r{MnyirbcHoro pe)KnMa o6lyuenur, o6ocnonanue

cneKTpa o6nyrenur H rrpoBeAeH aH€rJrr43 cylqecrBytoqux lIcroqHLIKoB LI3nyrIeHI'Ir.



Bo nropofi rJraBe <<Parpa6orrca MaTeMaTuqecxoft MoAeJITI AJIfl

ofiocnosaHrrr rrapaMerpoB rrMrryJrbcHoro pexl{Ma o6.nyvenuq MepucreMHblx

pacrenufi 3eMJrflHrrKH ca4onofi>> pazpa6otaua MareMarurlecKat MoAeJIb,

no3Bonflrolqa.f, o6ocnosam AJrlrreJrbHocrb I4Mrlynbca SKcrIepLIMeHT€uIbHorI

SuroycraHoBKlr panHofi 1 ceryn4e r{ npLrBeAeHa MeroALIKa orIpeAeJIeHLIs rlorlaAu

JrucrbeB MepucreMnofi geun-sHlrKll calosofi .

B rperuefi rraee <<O6ocnoBaHue u parpa6orKa rexHllqecKl{x peureuutr

AJrfl peaJrrr3arluu HMrryJrbcHoro pe?KrrMa o6.nyveuufl>> [puBeAeHo olLIcaHLIe

gKcrreplrMenralrnofi ycraHoBKLT Anfl o6ry.rennr MepucreMHbIX pacreuuit,

orprcaHrre crreKrpa r43ryqeHr,rs.vr cr4creMbl yrpaBJIeHI{.n pa6orofi QrEroycraHoBKli

B r{MnynbcHoM pex{LIMe ooryqeHl4t.

B uerneprofi rJraBe <SQQercrrrBHocrb BrurHuq pa3rlrqHblx

o6.ty.rareJrbHbrx ycraHoBoK Ha pocr Mep[creMHblx pacrenufi 3eMJIflHI{KH

caAosofi>> nplrBeAeHbr pe3yJrbrarbr gKcrrepLIMeHToB u s$$exruBHocrb BIrnflHufl'

pa3[LrirHbrx pe]KrrMoB Ha TeMrrbr pocTa MeprIcTeMHbIX pacrenuir 3eMJIf,HHKLI

ca.uosofi.

B uqrofi rJraBe <<Texnurco-3KoHoMurrecKafl oIIeHKa e00enrnBHocrlr

rrpnMeHeun Quroo6lyvareluHofi ycraHoBrclr, pa6oraroulefi B rIMrIyJrbcHoM

pe?KrrMe o6.nyvenufl MepncreMrrbrx pacreHufi 3eMJIflHITKI{ caAoBofil> upuneAeH

pacarer rexHHKo-gKoHoMLrqecKLrx rroKa3arenefi paspa6oraHnofi QuroycraHoBKI,I.

O6rqee MHeHI{e uo oQopMJreHuK) AtlccepTarlnn v ee peAaKTrlpoBaH[ro.

Tercr Al{cceprallur{ Lr3JroxeH rpaMorHblM f,3bIKoM, orrl4qaerct rorllqHocrbro

usraraeMrrx [peAJro)Keuuit, pe3ynbrarbr I4ccJIeAoBarruit colpoBoxAalorc.l

plrcyHKaMlr n ra6nurlaMvr, pf,A MarepLlanoB u AoKyMeHToB rIpeAcraBJIeHbI B

npuJrox{eHr{.flx. Pesynrraru BHeApeHLI.fl noATBepxAeHbl coorBercrByloIrIHMII

AOKyMeHTaMI4.

[o4rnep)KAeHufl ony6lnrcoBaHuq p$yJIbTaToB pa6orsl B HayqHofi

rreqaru, cooTBercrBnq coAeplKaHuq AUCCepTaIIUII JruTepaTypHbIM

HcrorrHuKaM, anrope0epara ocHoBH brM rIoJro?KeHI{fl M Atlcceprauuu.

OcnosHHe noJloxeHut Al,IccepraUuu ony6nHroBaHbl B 15 neqarHblx

pa6orax, r.r3 HLrx 2 paloru B u3pLalvrrx peKoMeHAoBaHHux BAK P@ u 1 pa6ora e

MexAyHapoAnofi 6ase AaHHrrx Web of Science.



[ucceprauuoHHa.fi pa6ora no cBoeMy coAepxaHr4ro coorBercrByer

MaTepHaJIy, npeAcraBneHHoMy B nrrrepaTypHbrx r4cTorrHrrKax cor4cKaTenr.

Ony6luroBaHHble Marepl4aJlbr rro pesyJrbraraM vccJre4onanufi AocraroqHo [oJrHo

orpa)Karor ocHoBHo e coAepx{aHLr e Ar4ccepraqzonnofi p a6oru.

AnropeQepar BKnloqaer o6qyro xapaKreprrcrr{Ky rr KparKoe ra3Jro)KeHLre

coAepxaHl,It pa6orrt. Crpyrcrypa I43JIoxeHr4r 1LrcceprarJpru coxpaHeHa B

anrope$epare. Co4epxaHl{e aBropeSepara z o6qze BbrBoAbr, rrprlBeAeHHhre B

3aKJIIoqeHLIE, co oTBeTcTByeT o cHoBHbIM IIoJIoxeHI{f M Ar.rcceprarJuu.

3aue.raHr{q rro AuccepraquoHnofi pa6ore.

1. B nepsofi rrase B rIyHKre 1.5 <<Anarug rexHr4rrecKzx cpeAcrB r{ cxeM

ynpaBJIeHVfl, Anfl, peaJIIa3aIIuu uMnyJrbcHoro pexr{Ma o6nyueHraf,)) cogcKareJrb

rIpoBoAI4T aH€LJII'I3 CXeM BKrrOqeHH-f, fa3op€BpflAHbrx JraMn, HanpaBneHHbrx Ha

rtorlyqeHze LIMIIynbcHoIo pexlrMa o6ny.reuur. Cle4oB€Uro 6rr npuuecTlr 6olee

coBpeMeHHbre MeroAbI peaJrK3arJuvr r4MrrynbcHofo pe)KLrMa, B ToM rrtrcJre Lr Anfl

cBeToAHOAHbIX LTCTOTTHT4KOB CBeTa.

2. CyrqecrByer xopouo paspa6oraunrrfi aflrapar aHaJrr43a pocra pauenufi -

Plant Growth Analysis qepe3 Bbrqucr.f,eMhre r4HAeKcbr LAR, NAR, RGR n r.A.

Croulo 6u npuvreHr4Tb ero B pa6ore.

3. B nepnoM BbIBoAe crol{Jlo 6rr uo4po6Hee ocraHoBkrrbc,f, Ha cloBocoq eraHkrzr

<<o6ocnosaHl,Ie olrl{M€uIbHbIX ycnonufi npr4 BbrparqlrB aHuu Mepr,rcreMHbrx

pacrenufi>. Cle4onaJlo yKa3arb, qro rroA onrr{M€LJrbHbrMr4 ycJroBr,r.rrMr4 rroHr4Maerc.f,

pe)KLIM o6nfreHzf, MepI{creMHbIX pacrenHft, B AaHHoM cnf{ae uunylrcuufi.

3arcrro.IeHI,re

,{zcceprallLI oHHyIo pa6ory E arypuua An4per I4ria:nosuqa Mox(Ho crrr.rrarb

caMocrotreJlbHo BbllloJlHeuuofi Lr 3aBeprlennofi Hayuuofi pa6orofi, n xoropofi Ha

ocHoBaHuI{ BbIIOJIHeHHbIX aBTOpOM Teoperr4rrecKr4x u gKcrreplrMeHTaJrbHbrx

I{ccneAoBalF^uir c$oprr,rylI4poBaHbl n o6ocnosaHrr HayqHbre rroJroxeHr4f,,

BHeApeHI{e Koropblx BHocI{T BKJTaA B HayqHo-TexHz.recxufi nporpecc

afpo[poMbrrrrJreHHofo KoMnJreKca cTpaHbr.

llpz uccJIeAoBaHHI{ aBTopoM rrcrroJrb3oBaHbr coBpeMeHHoe rpolpaMMHoe

o6ecue'reHl,Ie n o6opy4onanvIe, gKcrrepr{MeHT€urbHa.f, ycraHoBKa, BbrrroJrHeHHa.rl B

Haryp€urbHyro BenuqLIHy, orrhrrHbre AaHHbre o6pa6oraHu c [pLrMeHeHHeM



rIepcoHaJIbHbIX KoMnblorepoB. Bce sro cBuAerenbcrByer o AocraroqHo BbrcoKoM

Hayr{HoM ypoBHe rIpoBeAeHHbIX HccneAoBaHufi u xapaKTepr{3yer aBTopa, KaK

rroAf oroBJreHHoro Hayr{Hof o p a6orunra K caMocrorreJrbHofi pa6ore.

Orlde'{eHHble B or3blBe HeAocrarKr.r He cHnxaror 3Harrr4Mocrr pa6orrr u

Hoctr HayqHbIX xapaKTep. Ouu HanpaBneHbr Ha rroBbrrrreHkre ypoBHr HayqHhrx

I4ccneAoBarruit I4 Moryr 6rrrr yrrreHbr B nocneAyroqefi pa6ore cor4cKareJrr.

I4cxogx H3 LI3JIoxeHHoro cquTaro, rrro AlrcceprarlLroHHax pa6ora Ha reMy

<<flosbllrenne eSSeKTvBHocrz o6nyrenns. MepHcTeMHbrx pacrortnit 3eMJrrHLrKLr

caAosoft kIMrIyJIbcHbIMrI LED-QuroycraHoBKaMrr)> coorBercrByer rpe6oeanzxvl

pa3IeJIa 2 flonoxenus o rplicyx{AeHvrr4 HayqHbrx crenenefi (uocranoBireHr4e

flpanrarenbcrBa P@ or 24.09.2013 r. J\b 842), a Earypun An4pefi VlsaHosu'r

3acJIy)KI4Baer rlpncyxAeHllrr yuenofr creneHr.r KaHAr4Aara rexHlrrrecKrlx HayK

cneIII{€LJrbHocTrir 4.3.2. 3lemporexHoJrorLrH,

oHeprocHa6xenue arporrpoMbrrrrJreHHoro KoMrrJreKca.
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