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oTeqecTBeHHofo HayqHofo KoHcyJrr,TaHTa

A.c.-x.H., aKaAeM r.r Ka HAAH PK, npo$ecco pa na$egpsr <<floqnoBeAeH He,

arpoxuMktfl tt srcoJrorl{fl> HAO KagHAI4Y Cy"rrefiMenosofi Hasuu lllyrenosuofi
Ha Ar.rcceprarlrroHuyro pa6ory PhD AorcTopaHra Tornc6aesofr AfrHypr,r

Myxra po BHrI Ha reMy <<Paspadorrca IT-rexHoJror[ rr r{HTeJrJrenTyaJrbHoro
3 KOJTOI I{qeCKO f O MOH IITOpr.r Hf a a f pO3 KOCr{ CTeM br rrJrOAOBbrX KyJI bTyp B

ycJroBl{flx roro-BocrorrHofo Ka:axcraHa>>,
npeAcraBJreHHyro Ha corrcraHr{e crereHrr AoKTopa Qunoco$nlr (PhD)

uo o6pasoBareJrbHofi nporpaMMe 8D05204 - <<3xo.norrrfl>>

O6ocuonallue aKTyaJ'IbHocrrr Bbr[or'IHeHHbIx pa6or, eti gna.ruMocrr{ A,'rfl
coBpeNIeHHoI"I HayKI{ Ir rIpaK-rlrKrr. {ircceprarluoHHa, pa5ora Toruc6aenori AzHypsr
Myxrapoeur,t rtocBrlrrteHa pa:paSorxe IT-rexuo,rlort{H uHTer,rIeKTyanbHoro
3KOJTOIHTIeCKOI-O MOHI4TOpHT{fa afpO3KOCI,ICTeMr;r frJrOAOBr,rX KynbTyp B yCnOBHTX rOfO-

BocroKa Ka:axcraHa. Axrya,TbHocrb r.rccneAoBaHufl onpeAeflreTc, Hapacrarourr4MH
TeN{naMr.r apv4r3ar]ur4 K,[HMara B npe4ropHoii 3oHe 3aulnricxoro A.rraray L1

Heo6xoAur.{ocrbro [epexona or rpaAr{uuoHHbrx MeroroB ynpaBneHu-s

arp03I{ocpICTeN{aMI4 K un(rponr,ru rexHoJrorHflM, rto38or.f,rorunM npr4Hr{Marb
oSocsonaHnbre peueHraq Ha ocHoBe HenpepbrBHoro noloKa AaHr-rbrx.

Anaras coBpeMeHHoro cocroqHt,rl npoS,reMbr, rrpoBeAeuntrii B Ar{cceprat\t411)
y6e4mre;muo rroKa3blBaer, r{To cyrqecrByrorrlue Mr,rpoBbre peuerrna (FannBeats,
CropX, Pessl Instrurncr-rts) opneHTrrpoBar-rbr nper{MyrqecrBeHHo Ha 3epHoBbre
Kynb'rypbl B ycnoBnqx Ceeepuofi Auepnrcn u 3anaAnor.i Eeponsr. A4anrupoBaHHar K

cneqarfuKe MHoro,rlerHr.{x rnoAoBL,rx Kynbryp B apnAHbrx ycnoBtllx IJeurpa:rtnoil
Azutt clrcreMa, I{HTerpupy}oua{ Ha3eMHbre loT-4arvuxn, crryrHnKoBbre AaHHbre
Sentinel-2 H anropr4TMbl MatrluHHoro oSyueHu.a, Ao Haqa,rra AaHHoro HccJreAoBaHr.rfl

orcyrcrBoBarra. Sror r[axr o[penenfler HayqHy]o HoBr{3Hy Lt 6e:yc,roeHyro
aKTyanbHocrb npeACTaB,rreHHoir pa6oru.

l4ccne.qosaHlre Bbr[o,rrHeHo B paN,{Kax npr.iopprrerHr,rx Ha[paBnennli Crparerr.]Lj
<Ka:axcrau-2050>, HaquoHarrbHoro rrpoeKTa <Xtacsrr I(a:a4crau>, rrporpaMMbl
<I-{nrfpoeoil KasaxcraH)) 11 coorBercrByer uenflM ycroiiuueoro pa3Bnrun OOH (SDG
) , 6, l) , l5). 3xcnepllnrenra:rsusrii yqacroK nJ'rouraAbro l0 ra pacnono)r(eH B

npearopHori 30He 3aurl.ificxoro A,raray (ce.no Typren, ArnraluHcrcaq oSracr-u,
43o24'N, ll'35'E,, BLIcora 980-1020 u HaA ypoBHeM Mopr) ua rer'ruo-KauraHoBbrx
nolrBax c coAepxaHheM ryMyca 3,]80 14 Har.lMeHsurer)i erarodNaxocrb]o 32,4o .

Teoperu.recrcafl 3HaquMocrr, Alrccepraurlu onpeAenqercq pqAoM B[epBbre
[onyqeHHbrx pe3ynbraroB, oSorauarou]ux MeroAoJrorldro 3KoloruqecKoro
N{oHHToprlHra arposKocr.lcreM. loxropaurou pa:pa6oraua uecrrrypoBHeBas IoT-
apxlireKTypa: ceucoprrbrili vpoeeus (uemrpe aBToHoN,rHr,re craHunrr c narrrnKaMr4,
aHeMoMerpoM r,1 FDR-la'r.rHKoM BJ'raxHocru nouesr), ypoBeHb nepeAalru AaHHbrx,
reonpocrpaHCTBeHHoe xpaHr4JTr.rule, auarr'tlt9.ecxuil MoAynb ML, MollyJrr,
crryrHr.rKoBoro MoHHTopHHra r{ o6pa:oeareltstril [opran.

Co:Aarttae KoN,{nJIeKCa \B TrflTw nroAeleii Marrrr.lHHoro oSyveHnr ililfl
npofHo3r.{poBaHH, afpoKnuN,laTuLrecKr4x pI4cKoB ,IB,lfleTcrl cyulecTBeHHr,IM HayLIHbIM



BKnal(oM. Mo4e,rs ilporHo3l4poBaHr4r{ 3aMopo3r(oe (Random Forest, F1 : 0,64, AIJC-
ROC : 0,82) o6ecne'{Heaer ynpexAaroulee onoBelqeHr.{e 3a lB_24 qaca, qro
fro3BoJrr{,ro coKparr.irb rorepu ypox(afl c 15*20% go 3-5o . Mo4erra oueHKpi BoAHofo
crpecca (Gradient Boosting, R2 : 0,85), pr4cKa :a6oreeauizfr (Logistic Regression,
AUC : 0,78), oIIrHMI43aIlIrH opotxeHfifl (MLP, MAE : 150 ) 14 uporHo3r4po6aHH,
aKrHBHocrI4 Bpe.[nreneii (Gradient Boosting, AUC : 0,72) HHrefp,poBaHbr c
.uaHHbIMH Io I--IarqraKoB Ir cnyrHl{KoBbrx rrHneKCoB B elr4Hyro crc.reMy [oAAepxKr.r
rrpvHflTrfl peruerrufi,

Bnepesre ycraHoBneHbI Ko,rltaqecrBeHHbre 3aKoHoMepHocrLr AVHaMVT{H BoAHofo
pe)I(i4Ma rIoLrBbI MeroAoM HerlpepblBHofo IoT-l,ronzropr.rHra c 15-nar.tHyrHbtM
pa3peureHllent. BltsB.[eHa cI{JIbFIas Koppenqqaq HHTerpar'rbHoro HHAeKCa iNDVI c
ypoxariHocl'blo (r : 0,91, p < 0,01) H Koppenrrlrdx NDWI c IoT-aaHHbrMr.{ BJ,ra}KHocrrl
rlollBbl (r:0,81), uro cosAadr HayLIHyro ocHoBy Anq nepexoAa K npeur43aoHHoM,v
ynpaBneHHlo caAoBoACTBOM Ha pefHoHa,rrbHoM ypoBHe.

flparcruuecKaq 3HaqHMocru pa6orsr. Ilpar<Tr{rrecKa{ uer,rHocrb lr.icceprarlulr
IIoArBepxAeHa pe3y_rlbraraMr.r vertrpdxlerHr.jx rorreBbrx sKcrepHMeHToB (2021_2024
rr.) Ha yllacrKe rlnoruanbro 10 ra c LrerbrpbM, copraNlu sSnosu: Golden Delicious
(10%), Anrepmxanxa (3 0o/o), Anopr (20%) u Cr.m,ruperlrco ( l0%). r{ersrpe Io]'-crauqlru
HaKo[r4JjH cBbr[re ?,1 u,ru reneMerpr4!{ecKr.rx:anr.rceil rtpu cpeAHeii no,rsore AaHHbrx
96,50 H cpeAHeu uptime 97,20 , qro cBuAerelbcrByer o Bbrcoxoii uaAdNuocra
pa:paSorauuofi c 14creN,{rjr.

flpunteuettme IT-rexHoJrorHH oSecnequlo npa6aBKy ypox as 260/o (21 2 nporun
168 ulra), 3KoHoN'II4Io opocr4renssofi eoAbr 26% (4600 rporr4B 6200 u3/ra),
coKpauleHr4e necruut{AHbrx o6pa6ororc sa 25o/o (c 8 ao 6 o6pa6orox :a ce:ou),
npeAorBpau{eHlle [orepb or 3aMopo3KoB Ha ]50 , pocr coAepxaHrrq ryMyca:oa6,3o/o
(c 3,78 rc 1,02%o B cnoe 0-30 crrt) r.i rloBblileHne Suonoru.,recxofi aKTr4BHocrH rrolrBbr
ua34-500/o (ue,'r,rro,ro3oJiII4TI4qecKaq H Karana3Hafl aKTHBHocm). Bo4onorpe6,reHr.re Ha
eAr4Hrlr(y rpoAyKur4Li cqr43Ltlocb Ha 4l% (c 36,9 lo 21,7 Nf lr).

Sxonol,tHqecKaq :rf Qerrranrrocrb lT-rexuolrornlr xapar{Tepu3yercs
penraSe,rr,Hocrbrc 13960 , cpoKoM oxyflaeMocrr.r MeHee oAHoro Mecrqa v
coBoKy[HbIM roAoBr'IM 3l{oHoMr4qecKau :QrpeKToM 16,l2B rbrc. TeHre Ha 10 ra.
VcrauosJreHa orrr4Mar'rbHaa lo3a BHeceHr.r, rr{Aporer.r AeUASORB (40 r/aepeno) u
pa:pa5o'raHa Merol{t4ra pa3MeuleHr.rq [oT-craHquii An, HHTeHCHBHoTo caAoBoACTBa
(0,2-0,5 craurynfilra). Pe:y,rlbrarbl tsHeApeHbr B npaKraKy yrpaBJreHr.l, ,d,ror{eer,rNa
caAoM B [peAropuofr soHe 3aunui.rucoro Alaray.

{ocronepHocrL ll TorrllocrL Hayrrrrblx pe3yJrrbraroB. tocronepHocrl)
pe3ynbral'oB o6ecneqeHa rlpliMeHeHHeM c't'aHAapru3r4poBaHHbrx MeroAqK
uccne.qoBauwir, Merponoruqecxoii eeprl(turauuer.i IoT-o6opyAoBaHr4.s x Koppexruori
crarwcrw.lecxoi.r oSpa6orxoii Aauurrx. floxa:aHufl Io'l--cranqnil nepacpuur.rpoBaHbr
nyreu Co[OcTaBJTeHI'Ifl C 3Ta;'IOHHLIMI{ AaHHbIMII MeTeoilocra <Ka:rur4ponaer> (r.
A,'ruarsr): xoa$$nuaeHr Koppenr{uuH 10 leMrreparype Bo3Ayxa cocraB r4rr r :0,98, no
orHocl4Te,rtnoi;i B,rlaxHocrH - r : 0,95, Lrro coorBercrByer pexoMeHAaqLran ISO
17025. 3a versrpdxrernui.r nepnon cpaBHeHr4e rpoBereHo ro 5 840 rapHbrM
uaS,rroresuxv (4 craHIII4H x I 460 cyrorc). flo,reeure sKCrrepsN,reH'rbr BbrrroJrHeHbr rro



N,reroIlr{Ke E. A. /]ocnexoea c Ar{crepcr4oHHr,rM aHarr,r3oM 14 oqeHxoil nocroBepHocrH
npu So/o-woM ypoBHe 3HaLrr.{MoCrH (HCPor).

IIo reue Auccepraqr'rn ony6nl{KoBaHo 11 uayunsrx pa6or, B ToM Lrr4c,re 2 ctataw
B xypHanax, rIHleKcrrpyeMbrx e 6a:e AaHHLIX Scopus (Journal of Biocliversity and
Conservation, Ql; Journal of Water and Land Development, pAN), 2.rur", 

"xypHanax, peI{oMeHIoBaHHbrx KOKHBO upra MHuBO PK (xypual <I:Ieuicrep,
Horrxe.rrep - Hcc,re.qoBaHlt.s, pe3ynbramr> Ka:H Al4y),7 ny6tuxarryfi B Marepyanax
MexryHapotrHblx Hayrrno-npaKTHqecxux xoHcfepeuquli. Pe:y,urarbr AonoxeHbr Ha
xoH(reperiuarx B Vcnasuu, fepiuaHr.ru, Eorraprar.r, V:dercucraHe, a raKx(e Ha
ceMr4Hapax xacpe4pu <3rco,roru{> KasH Ar4y (2021-2024 rr.,).

Iuqltoe yrlacrlre aBTopil. toxropaHr TorncSaeea AffHypa MyxrapoBHa Ha
[po'I'rxeHi{H Bcero rleprloAa o6yueHux B Aor{'ropaHType AeMoHcrpt4poBana ebrcoxgi1
ypo BeHb uayunofi iloAroroBKl{, I4HHuHar}rBHocrb 14 caMocrorreJr bHocrb B rrocraHoBxe
H peIUeHI4H I4ccneAoBare,rlbcKHx 3anaq. ArropoM nr4qHo BbrrorHeHbr: pa3pa6orxa
apxHTeI{TypbI u nporpaN'{MrIoro o6ecre.{eHtr{, rtpoer(Ti{poBarrr]e 6a:lr,i AaHHbrx,
peanl'I3au14r{ M[,-naoAeneLi npol'H0314por]aHHr, i{H'r'efpaur.{rr cnyrHHKoBbrx AaHHbrx
Sentinel-2 LIepe3 n,rarrpopuy EOSDA Crop Monitorilg, co3AaHr4e ee6-nopra,ra.
npoBeAeHr4e rrorTeBbrx 3KC[eprrMeHToB na l0-rexrapHoM yLiacrKe e 2021_2024 rc.,
crarr.{crHLrecKafl o6pa6orxa u r.iHTepnperarru, pe3ynbraroB.

{onropaur npouna :apy6eNHyro HayLrHyro cra}KrzpoBKy B Pyceucxou
yHHBepchrere uMeun Aure,ra Kruqeea (Eo,rrapur), ocno[B coBpeMeHHbre MeroIEr
3Ko-rlorl4qeCKI'IX r{ccneAoBaiHwfr. Srccnepul,reHra,uutrii Marepr4an rroJTyrreH 14

oSpa6oraH aBTopoM caMocrotrerbHo. Bxna4 AoKT'opaHTa coclor4T n .r.eoper.HLrecKoM

oSocuonauat't, [paKTl4lIecxoii peantr3auu]i H xolrn,rexcHori anpo6autn
pa:pa6orasuoi.t IT-rexnoJrorr4u.

3ax,rroqenrre. B ue,roM, Ar,rcceprarlaoHHaq padora phD AoKTopaHra
Torrac6aeeoi{ A.M. Ha reMy <Pa:pa5orrca lT-rexno,rorr.u4 14H.r.erreKTyanbHoro
sKO,rIOfI'TLIeCKO|O MOHHTOpl.lHfa afpo3Koct{cTeMbr rlnoIoBErx KynbTyp B ycno BH,^x rofo-
BocrorlHoro Ka:axcraua> qBrsercs :aeepureuutru HayqHbrM HCcneAoBar{treM,
BbIIIoJIHeHHbIM Ha BbICOKON,t N.{e'r'oAHqecKoM ypoBHe, OTJTLILIaIOUII'IMCfl aKTyanbHocrlIo,
oS,raAarorUuu 3HaLII4TeJIr,soi.l reoperlrqecxofi Lt rtpaKTHLrecxoii 3HaLprMocr[,ro.
{uccepraqnl coorBercrByer rpe6onaHl.rxnr, rtpeAT,flBnseMbrM K pa6o.ral,r ]ra
coI'{cKaHHe crereHu loKropa c[ra,roco$au (PhD), a 4orropaHr TorucSaeea A.M.
Aocrofiua ilpHcBoeHr.r, yueHofi crerreHH AoKropa cfu,'rococf nu (phD) ro
o6pa:oeare,rruoi.r rrporpaMN{e 8D05204 - 3xo,rorra_s.

Ha ocuosaHl'rr4 Bbllrle[3.]lo)KeHuoro peKoN{eHAyro Ar.{cceprau[oHnyro pa6ory
TorulcSaeeoi.i A.M. K orrcpbrrore :aulure B Ar4cceprarruoHHsri.r coeer.

Oreqecreeussrii nayvurrii KoHcyJrr,Tarrr
/t.c.-x.H., aKa/IeMHK HAAH PK,
npocpeccop rcacf eapsr <flo.{BoBeAeH H e,
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