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or3brB BEAyrrIBfr OPTAHTBATI nw
Ha AlrccepTaIIrrc Kyp6oHu6na Xycpana KypdoHAlr(oHa Ha TeMy<<{uHamurca 6a.naHca Maccbl JreAHr{KoB B coBpeMeHHbrx [p[poAHo-

KJIrMarHqecKlrx ycroB[Iqx Ha rrpr{Mepe 6accefiua o3epa xonapKyJrb(KaparcyJlb) Bocro.rHoro ffaruupa>>, trpeAcraBJreHHyro Ha coucKaHrre y.r6HoficreneHu KaHArrAara TexHrrqecKr{x HayK rro c[eq[aJrbHocTrr 2.1. Ieo"rrorur,
reoAe3l{flt rllApoJrorrlflr cTporrTeJrbcTBor apxLITeKTypa (2.1,37. f'rgpoJrorr.rflcyuu, BoAHbre pecypcbr, rlrApoxnrvrun)

1. CoorBercrBrre TeMbr
cIIequaJrbHocTH.

rr coAeplKaHr{fl Ar{ccepTarluu racropry Hayquofi

co4epxaH^e Aplcceprarfuu Henocpe.{cTBeHHo cBf,3a'o c r4ccneAoBaH'eM
JIeAHUKoB KaK saxHefiI[efo KoMrIoHeHra BoAHbrx pecypcoB BbrcoKoropHbrx
TeppHTopuit, npocrpaHcrBeHHo-BpeMeHHofi usMenqr.rBocrr,r oJreAeHeHkrfl, ycJro nuitHaKorrJIeHus' v pacxoAoBaHI4t neAHHKosofi Maccbr, a TarcKe [prrMegeHr4eM
MareMaTl'IqecKoro MoAeJII{poBaHr4fl' AIrfl oIIeHKLI 6alaHca Maccbr JreAHrrKoB.

llpe4craBJleHHa-f, Al'Iccepraqr4oH Has. pa6ora Kyp6oH ueua XycpanaKyp6ouA)KoHa rlo creuz€ubHocTlr 2.1 . febrorzs, feoAe3ra.f,, f'Apojr orkrfl,)cTpol4reJlbcrBo, apxwreKTypa (2.1.37 . fra4polorl,Is eyrrfir, BoAHbre pecypcbr,ru'{poxuwtun) coorBercrByer cneAyloquM rryHKTaM o6nacru rdccJreAonauzftracropra clleqH€urbHoc'TvI:3) llpo6lenart peraoHamHofi rur,qpoJrorwu uo4o6ufl, 14pa3[ruq.vs' no4oc6opHblx Teppl4r opuia ilo ycJroBr{f,M SopuzpoBaHr.rr perrHorocroKa' feHe3aca cocTaBJl-fircql4x croK a, $uzu.recxofi " tio*acTr{rrecxofi np?rpoAbrrole6auuit BoAHocTLI peK, npocrpaHcrBeHHo-BpeuenHoft Lr3MeHrrlrBocTrr
pefuoHaJrbHblx I4 MecrHbIX BOAHbIX pecypcon ; 4) Oco6iuHocTl{ rr4AponorrarrecKr4x,
rl4rpoxl4Ml{qecKl4x u rH4po6l4oJlorkIrlecxr4x rrpoqeccoB B o3epax unogoxpaH[JrkIlrlax, AI4HaMrrqecKpIe .f,BJreHIlIf, B o3ePOX, BoAoxpaHurJrr.rq aX uHpyAaX,feHe3rrc kr rpaucQopMallurl cocro.fl .nvrfl, BoAHbrx Macc, npo6reuuJII{MHoJIon4rIecKoro MoAeJIHpoBaHLIf, BHyTpI,I BoAoeMHhrx annenzfi,rl4Apo3KoJrorH'recxofi orITI4MLIzarJuu pexr4Ma BoAoeMoB cyrun; lZ) paspa6oTKa
MeToAoB MaTeMarl4rrecKoro MoAeJrprpoBaHu.f, rl4Aponofl4qecK'X uraApoxr4Mr4r{e cKr{x npoqeccoB.

2. ArcryaJlbHocrb reMbr rrccJreAoBaHrrfl .
coapenaeHHbre KJIHMarIatrecKLIe rI3MeHe Hufl. oKa3brBa[or cyrqecrBeHHoe

BJII4'flHrre Ha npplpoAHble npoqecchl BblcoKoropuhrx Teppr4ropnfi. OAuuna krsuau6olee qyBcrBI'ITeJrbHbIX KoMrIoHeHToB fopHbrx reocucreM .f,Br.srorc.f, JreAH r4KH,H3MeHeHHe Korophrx oTpa)Kaerct He ToJIbKo Ha cocT ofl:nuu rpnocsepbr, Ho rd Hace3OHH Oit w MH0foJreruefi rkrHaMkrr(e BoAHbrx pecypcoB.



ills Pecuy6JrlrKra TaAxuKHcraH AaHHafl npo6leua

t

rrMeer oco6yro
aKTyaJrbHocTb, [ocKoJrbKy 3Haqr4TeJrbHaf, rracTb reppr,rropkru cTpaHbr pacnoJro)KeHa
B BbrcoKoropHofi 3oHe, a JreAHrdKH flBJrsrorcr saxuefirrruM gJreMeHToM

ecrecrBeHHoro peryJrr4poBaHlrs BoAHoro croKa.
Oco6oe Mecro B cracreMe oJreAeHeHurr Ta4xraKr,rcraHa 3aHI{Maet Bocro.rHufi

llavrup. Ero nplrpoAHo-KJrrrMarurrecKlre ycnoBrlr orJruqarorcf, 3HarrnTelruofi
nrrcorofi, cypoBbrM vr orHocr4TeJrbHo cyxr{M KJruMaroM, ciro)KHbrM penreQorr,r vr

c u eqn$ r4rlecKr{Mra ycnoBuf, MI{ Q opvrnp o B aHras u coxp aH eHu;r Jr eAHr4 KoB.

Hecuorps Ha 3HarrureJrbHoe KoJrlrqecrBo JreAHrrKoB B paccMarpraBaeMoM
perrroHe, coBpeMeHuaf, uuQoprr,rarlufl, o Ar{HaMLrKe ux 6anawca Maccbr ocra€rcs
HeAocraro.IHofi. Oco6esHo ocrpo oqyqaercf, HeAocraroK HerrocpeAcrBeHHbrx
Ha3eMHbIX sa6mo geuuit, ueo6xoAr4Mbrx trnfl npoBepKlr u [oBbrruenufl,
AOCTOBepHOCTLI pe3yJIbTaTOB, noJryn{aeMblx C UCIIOJIb3OBaHI4eM CIyTHLIKOBbIX

AaHHbrx.
3. Crenenr o6ocuoBaHHocrn HayrrHbrx rroJrolKeHufi, BbrBoAoB H

rrpeAJroxceuufi, H3Jro]KeHHbrx B Ar{cceprarl[[o
Hayrurte rIoJIo)Ke:r,.vfl, H BbrBoAbr Arrcceprar\uv ocHoBaHbr Ha

I{CIOJIb3OBaHI/M p€t3IUqHbIX I{CTOTIHUKOB UHQOprr,r a\HU 14 B3aHMOAOnOJrH.trIOqr4X

MeTOAOB r{CCJreAOBaHLrr.

Antopou npI{MeHeHbI MaTepr4aJrbr MHoroJrerHr{x crryrHr4KoBbrx
Ha6mo4etrnir, quQponue MoAeJrrr pelre$a, reonHQopMarluoHHbre MeroAbr,
pe3ynbrarbl rIoJIeBbIx ua6moAeuufi vr MareMarr{qecKoe MoAeJrlrpoBaHrae.
Oco6enHo noJIoxIareJIbHbIM MoMeHToM f,Bjrf,ercfl To, rrro ArIcraHIII,IoHHbre MeroAbr
AOIOnHeHbI HenOCpeACTBeHHbIMlr fJr.f,rIr{OIOfr{rrecKLrMpr Ha6nrc.{eHHrIMr,I. Ha
JIeAHI4Ke JVg139 s 2018 r. aetopoM 6ura co3AaHa cerb r,r3 ceMr4 a6lsquoHHbrx peeK

AluHofi 4 v 6 M. B 2019 f. 6uln rpoBeAeHbr noBropHbre pr3Mepenvrfl. vr

BoccraHoBJIeHrIe Ha6ruo4aremuofi cerr4. Kponae roro, npoBoAvrlrr4eb
HccneAoBaHH.x B o6nacru aKKWy nfl\uw JreAHr4Ka. Taxofi noAxoA rro3BoJrser
paccMaTpl{BaTb rloilrleHHbre pe3ynbrarbr He ToJrbKo c IIo3HrIHH
rlpocTpaHcrBeHHoro ananrusa crryrHlrKoBbrx uzo6paxesufi, Ho vr c yrerou
S axrnu ecKr.rx u3M eHe laufi JreAHr{Ko sofi noBepxHo crr4.

TT-- vAIrfl O[peAeJIeHI{t npocrpaHcrBeHHo-BpeueHHora Ar{HErMr{Kr4 JTeAHLTKOB

rlcnoJlb3oB€ulplcb AaHHbIe Aucranrlr.roHHofo 3oHArapoBaHus. flpuMeneHr4e
MarepraJloB Landsat u Sentinel-2 nosBorr.rJro npoBecrr{ coflocraBJreHr.re cocro.rrHHfl.
neAHLIKoB B pa3[LItIHbIe BpeMeuHbre nepraoAbr. IrlcnolrcoBaHr{e quQponux
uo4elefi penre0a SRTM vr ALOS PALSAR o6ecnerrnJro Bo3MoxHocrb y.rera
Bbrc orHbrx xap aKTepr{crprK r4c cJreAyeu o fi Teppr4Topprr4.

Or4elsHbIM oJIeMeHToM LlccJreAoBaHr4rr rBJlsercfl MareMarnrrecKoe
MoAeJILIpoBaHI{e 1anawca Maccbl, pe3yJlbrarhl Koroporo conocraBJrflJrr{cb c
AaHHbIMI{ HelocpeAcrBeHHbIX ua6ruo4eHl4fi. Taxuna o6pasou, o6ocuoBaHHocrb
Ha)nrHbIX noJroxeunfi olpeAeJl.f,ercfl KoMnJreKcHbIM xapaKTepoM HccJreAoBaHHf, r4

B3arIMHofi uponeprofi pe3yrlbraroB, loryrreHHbrx pa3rnrrHbrMra MeroAaMrr.
.{ocronepHocTb IIonyrleHHbIX pe3yJrbTaToB o6ecnerrl4BaeTcs

I{crIoJIb3oBaHI{eM coBpeMeHHbIX MeroAoB o6pa6oTKr4 [pocrpaHcTBeHuofi vr

rJlrll4orou{qecxof nHQopnaaWvr, npLIMeHeHLIeM HecKoJrbKrix He3aBucraMbrx
ucToqHI{KoB AaHHbrx v H€tJIHqHeM pe3yJrbTaToB HerrocpeAcTBeHHbrx noJreBbrx
sa6ruoAeHrafi.
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Baxnrru $axroporvr f,BJrsercfl correraHue MHofoJIerHIlIX cnyrHHKoBbIX

AaHHbrx c AaHHbrMr{ H€BeMHbrx Ha6JrroAeHHil VIcnoJIb3oB alrtvre Landsat er Sentinel-

2 rro3BoJrf,er rrpocnexr4Barb H3Menerlufl, nJIoIrIaAI4 neAHI4KoB 3a

npoAoJrxorreJrbsufi [eplroA ) a pe3yJrbrarbl rIoJreBbIX rr3Mepenufi, Aalor
Bo3Mo)KHocrb orleH[Barb HerrocpeAcrBeHHo rrpol{cxoArlrlue npoqeccbl a1tsl!J/'lu u

aKKyMy rrflr\vrvr. ,{octonepHocrb MoAeJIbHbIX pacueron rroBblruaerc.fl 3a c'Iet
corrocraBJreHr.r.rr pe3yJrbraroB MoAeJrLrpoBaHI{r c SarTLIqecKuMu ua6ruoAeHLIlMIlI Ha

JreAHr4Ke J\b I39.
4. HayuHafl HoBr.r3Ha [r AocroBepHocrb [oryqeHHblx pe3yJlbraroB.
K III4cIy ocHoBHbIX HaTIHrIX PE3YJIsTATOB, ONPCAEJIflIOIIIHX HOBIA3HY

pa6oru, orHocflTcfl.i
o frpoBeAeHa orIeHKa coBpeMeHHoro cocToflHvrfi, oJIeAeHeHufl, 6acceitna

o3epa Xonaprylr;' ;:ffi*Tffi;:,'#ffiH"#::fHffilJJ'A'#Hr:f "*,:;;nta"'la JYs tiS;".orre'crBoBaH 
rroAXoA K MoHr4ropuHry cocro.s ,,.vrn TIeAHI,IK.B c

LIctIoJIb3oBaHI'er\'*4craH'ilffi 
:"t""#"tffiHlurr"rneAHr{KoB;

o TIpOAJIONCOHO KOMIJI€KCHOe [pI{MeHeHI{e AVICTAHIII4OHHO|O

3OHAr4pOBaHr{r, MaTeMaTr{qecKofo MoAeiII4poBaHI4fl. n npf,MbIX rJI'III4OJIO|UqeCKLIX

MeroAoB c yr€rorra [prdpoAHo-KJrr{MarnrlecKrrx oco6eusocrefi Bocro'{Horo
llanrnpa.

Oco6oe 3HaqeHr{e r4Meer roJrfreHr4e SaxrrauecKl4x AaHHrIX 6wtauca Maccbl

JreAHraKa J\b 1 3 9 Ha ocHoBe Ha3eMHbIX Ha6lrcA eunit., Koropble AorIoJIH.xIor
MaTepIaaJIbI AHCTaHIITTOHHOTO 3OHAIApOBaHI'Ifl U IO3BOJI.flIOT fIOBbICI,ITb

AOCTOBepHOCTb OrIeHKI4 COBpeMeHHOfO COCTOflH.T fl. JIeAHI{KOB.

[ocronepHocrb roJryqeHHbrx pe3yJrbraroB rloATBepxAaercfl npI4MeHeHLIeM

aupo6npoBaHHbrx MeroAoB rrccJreAoBaHuf,, I4crIoJrb3oBaHLIeM p€I3HoBpeMeHHbIx

cnyrHr4KoBbrx Mareprd€uroB, rrpoBeAeHI4eM noJIeBbIX vr KaMepaJIbHbIX pa6ot,
crarr4crraqecKofi, o6pa6ou<ofi AaHHbrx I{ colocraBJleHl4eM pe3yirbraroB pa3nHrIHbIX

MeTOAOB.

5. Hay.rHano npaKTlrqecKaq, oKouoMrrqecKafl H coqrlaJlbHag
3HAII I{MOCTb P$YJIbTATOB AIICCEPTA IIU U.

HayrHar 3HarluMocrb 3aKrroqaerc.fi B rroJr1^rer,'uu HoBbIX AaHHrIX o

ArdHaMI4Ke oJre.qeHenr4fl, Bocro.{Hofo llauupa, I43MeHeHvrvr [JroIrIaAI{ JIeAHI{KoB vr

6alauce ux Maccbr. flonyreHHbre Marepr4€ulbl paclul4p.flIor QaxruuecKyro 6rey
rJrfl rlr4or orraqe c Kr4x Hc cJr eAoe aunfi 6 accefiH a 03 ep a Xoe ap KyJIb.

flparuraqecK€rf, 3Harrr{Mocrb cocrorrr B Bo3MoxHocrn I{crIoJIb3oBaH}Ifl

pe3ynbTaToB rlpu opraHlr3aur{u MoHr4Topr4Hfa JreAHr4KoB, oIIeHKe BlluflH-r4fl,

KJrr{Marr{rrecKrrx Lr3MeHeuufi Ha Kpr{ocSepy, pacuere 6araHca Maccbl JIeAHI4KoB 14

rrccneAoBaHprr4 rJrflrllroJrorrrr{ecKoro pe}KrdM a 1accefiuon peK TaANraKI4craHa.
' Paspa6orasHbre MeroAr{rrecKrae noAxoAbr Moryr nprdMeH flTbcfl. npr4

co3AaHr{z 14 o6HosreHr.ru Kapr JTeAHHKoB, [poBeAenuvr Ar{craHrlraoHHoro
MoHrrropraHfa v MoAeJrHpoBaHHrl 6wrunca Maccbr B Apyrux BbrcoKoropHbrx
6acceitHax.
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Srououl{rlecKafl 3Haqr4Mocrb pe3yJrbraroB cBfl3aHa c Bo3MoxHocrbro
I4crIoJIb3oBaHrrrI r,rHSoprraaq;au o Ar.rHaMraKe JTeAHI{KoB rrpu AonrocporrHoM
TIJIaHLIpoB aHIII{ u rporHo3llp o BaHHu BoAHrIX p ecypcos . llor1..re Hrae 6 olee TorrHbrx
AaHHbIX O COCTO.SId}IId JIeAHTAKOB rrO3BOJrfleT COBepTUeHCTBOBaTb OrIeHKy
I43 MeHe uutrt eoAo o 6 e crreq eHHo crr{ fopHbrx repp r,rropufi .

CounarbHafl. 3HarrnMocTb orrpeAeJrflercs cBf,3bro neAHraKoBhrx pecypcoB c
soAoo6ecneqeHpleM HaceileHvrfl., ceJrbcKoro xossficTBa vr ApyrHX orpaclefi,
3aBvlcflIrlutx or BoAHbIx pecypcoB ropHsx 6acceftHos. Pesynbrarbr r4ccneAoBaHr4fl
MoryT ucnoJlb3oBarbct rprt pazpa6orKe a4anrarllroHHbrx Meporpustuit K
I43M EHEHLIIO KJII4 MATA.

6.,CrerleHb AocroBepHocru pe3yJrbraroB rrccJreAoBaHrrs, TorrHocrb u
o6ocHoBanHocrb pe3yJrbraroB HccJreAoBaHufl .

locronepHocrb pe3yJlbraToB o6ecueqraBaercf, KoM[JreKcHhrM xapaKTepoM
rlccneAoBaHl4f, rI I{cloilb3oBaHrreM He3aBr{craMbrx lrcrorrHraKoB unQopuawru.

B pa6ore rIpHMeHeHbI MHoroJrerHHe clyrHr.rKoBbre AaHHbre Landsat Lr

Sentinel, qzQponrre MoAeJII4 pemeSa, pe3yJrbrarbr noJreBbrx fJrflrlnororr{rrecKr{x
ua6nroAesnfi u MereopoJrorr4rrecKrae AaHHbre. CouocraBJreHr{e AaHHbrx
AI,IcTaHIII{oHHofo 3oHAupoBaHr{f, c pe3yJrbraraMra Ha3eMHbrx r{3Mepeuuft
nO3BOJILIJIO KOHTpOJIHpOBaTb TOTIHOCTb O[peAeJIeHI4rI XapaKTepHCTIdK JIeAHTTKOB.

ilnn neAHuKa J\b139 HerocpeAcrBeHHbre r43MepeHns. rpoBoAr4Jrvrcb c
pIcrIoJrb3oBaHpIeM ceMla a6nnguoHHbrx peeK Arrnsofi 4 v 6 M, ycraHoBJreHHbrx B

2018 r., c [ocJIeAyIoqLIMLI rroBTopnbrMr4 r{3MepeHraflMu s 2019 r. EalaHc Maccbr
onpeAeJrflJrcr ro pacrpeAeJreHr{n 3oH aKKyMynflrlur4 u a6nx4uvt.

MoAenbHble pacuerbl rpoBep.rrnucb rro QaxruuecKrrM AaHHbrM. llonyreHHoe
3HaqeHHe cpeAneKBaAparu.Iecxofi ouru6ru 0,107 M BoAHoro oKBr4B€r[eHTa
xapaKTepll3yer [pkIeMJIeMOe coorBercrBr{e pByJrbraroB MoAeJrr4poBaHr4s
r4cxoAHrru ua6JrroAeH r4flM.

KonanreKcHoe ucrloJrb3oBaHl{e IIoJIeBrIX,
Kaprorpa$uuecKl{x LI MareMarr{qecKr4x MeroAoB no3BoJrtrer
PICCNEAOBAHHfl AOCTATOqHO TOIIHbIMU U O6OCHOBAHHbIMH.

7. JruqHrrfi BKJTaA cor.rcKareJrfl B r{ccJreAoBaHrre.
Jln'{urtfi BKJIaA Kyp6onu1ua Xycpana Kyp6oHAXoHa 3aKrroq aercfl, B

HenocpeAcTBeHHoM ]rq'ACTVTIa B rrocTaHoBKe u BbrnoJrHe[uvI ocHoBHbrx STanoB
LrccneAoBaHr4f,.

CoucxareJleM IIpoBeAeHbI c6op n o6pa6orxa Marepr{aJroB Ar4craHrlLroHHoro
3oHALIpoBaHI4t, KaMepaJrbuaf, o6pa6orKa clyrHuKoBbrx AaHHbrx, 

' 
aHaJrr.r3

I{3MeHeHVrs' IJIOTTIaAU JIe.qHI{KOB, yracrr{e B noJIeBbIX fJrtlluoJroruqecKl{x
Ha6lrcAeul4.flx, pacrleru 6ataHca Maccbl I{ MareMarr.rqecKoe MoAeJrr4poBaHr{e.

AnropoM BbrrIoJIHeHa cvcreMarlr3allla{ rroJrf{eHHbrx Marepu€uroB, rrpoBel€n
aHaJILI3 AvrIJaMuKI4 oJreAeHeHrIx daccefiua o3epa XonapryJrb 3a repuoA 19771018
rf., O[peAeJIeHbI H3MeHeHufl' IIIOUIaAI'I JI9AHLIKOB VI OTQTy]ta1g1;g1fl, 19AHI4KOB6IX
r3brKoB, a raK)Ke paccqvrraH 6alaHc Maccbr JreAHr{Ka J\b l3g .

CoucrareJleM TarcKe ocyqecrBJleHbl raHTepnpeTarlr,rf, p$ynbraroB,
QopuynupoBKa ocHoBHbrx BbIBoAoB vr paspa6oi*u peKoMegAaqufi ro
rrpI4MeHeHPIro KoMrrJIeKcHoro roIXoAa K MoHrdropr{Hry JreAHr{KoB. B aerope$epare
ru'rHltfi BKJIaA cBt3aH c rrpoBeAeHI{eM AI{craHrIIdoHHoro aHaJrt3ar rroJreBbrx pa6or,
pacveroB r4 MOAeJrHpOBaHrr.f,

AI4CTaHIIHOHHbIX,
crrr{TaTb pe3yJrbTaTbr



8. IIy6JTITKaIIHI{ pe3yJrbraroB Aucceprarlnr.r B perleH3r.rpyeMbrx HayqHbrx
lrrypHaJrax.

OcuonHble pe3ynbrarbl Al4cceprarll4oHHoro [rccJreAoBaHr,rr ouy6nr,rKoBaHbr B
HayrIHbIx pa6orax aBTopa u aupo6upoBaHbr Ha HayqHbrx roH$epeHrlr4sx.

llo reMe Arccepra:luitu ouy6nnKoBaHo 16 Hafrubrx pa6or, B roM rrr4cJre 5
ny6mara\uia B HafrHhIX )KypHarlax, peKoMeHAoBaHHbrx Bucuefi arrecrarlr4oHuoft
KoMrdc c uefi rrpu llpes u4eHTe P ecuy6JrlrKr{ TaAxuKrdcraH.

B rrlacre ny6nrarc a\wit I4Merorc.[ pa6oru, rrocBf,rrleHHbre LrccJreAoBaHr4ro
neAHI{Ka i\b139, ero 6ataucy Maccbl, ALIHaMI4Ke rlJroulaA}r JTSAHHK9B }acceitna
peKla Capuryu, a rarcKe coBpeMeHHoMy cocroflHrrro M€urbrx JreAHr{Kos 6ac ceft:gra
o3epa Kaparcynr.

Ocnoenrte pe3yJlbrarbl IdccJIeAoBaHHf, TaKXe 6ulu rpeAcraBJreHhr Ha
Me)KAyHapoAHbIx v pecny6JIrIKaHcKI,IX HayrrHbrx Meponpr4flTr4flx, B ToM rrgcJre B
Aliraaru, ,{yuaH6e, @pz6ypre Lr Bar<y.

Co4epNankre ouy6nzKoBaHHbIX pa6or orpalKaer ocHoBHbre noJroxe1ufl,
AncceprarJvrkr kr rIoATBep)KAaeT AocraroqHyro aupo$arlLtrc [oJr]qeHHbrx
pe3ynbrarcis.

9. OIIeHrca coAeplnannfl Al{cceprallur n crerregn e€ 3aBep11;€suocrn.
Crpyrcrypa n o6rdM Arrcceprarlun.

flnccepTalll{t trBJIf,ercf, 3aBepr[euuuu HafrHbrM rrccJreAoBoHgsM; Pa6ora
I43JIoxeHa H? 148 crpaHLI{&X, ocHosnofi TeKcr cocraBiurer I20 crpaHr{rl,
coAep)Kur 48 pI{cyHKoB, 15 m6nnq H 182 HaraMeHoBaHHrr r{crrojrbgosaHHofi
JIHTepaTypbI, B TOM qUCIe 3HaqlaTeJrbHoe KoJrr{qecTBo I4HOCTpaHHbIX LICTOTIHI,TKOB.

Bo seeAeHHI'I o6ocuoBaHa aKTyaJlbHocrb raccJreAoBaHprr Au:gIavIvIXu 6an aiHca
Maccbl JIeAHHKoB dacceitHa o3epa XonapKyJlb (Kaparcynr) BocroqHofo flaunpa.
Onpe4eJIeHbI IIeJIb u ga$avru, o6texr u npeAMer rrccJreAoBaHr{r, rr3Jro)KeHbr
MeroAbI u I{cxoAHbIe AaHHbIe. B pa6ore ncrroJlb3oBaHbl Marepr{aJrbr
AuwaIJ.III{oHHoro 3oHALIpoBaHI{fl Landsat u Sentinel-2A, qusponue MoAeJrrr
penre0a ALOS PALSAR H SRTM, pe3ynbrarbl TIoJIeBbIX Drf,uprororr.rqecKr{x
ua6lroA ewuit 14 MoAeJIIapoBaHHfl 6anauca Maccbr B cpeAe RStudio.
CSopuyJILIpoBaHbI Ha''tr*afl, HoBrr3Ha, TeoperrarrecKa.f, rn rrpaKTrarrecK€ur
3HarIHMOCTb, IIOJIO]K9IJVII', BbIHOCI{MbIO Ha 3aIIII,ITy, fIpIIBeAeHbI CBeAeHIIf, O6
anpo6 a wwr w ny 6 nvrKaqivrflx aBTop a.

llepnax fJraBa rIocB.f,IIIeHa aHaJII{3y coBpeMeHHoro cocrof, Hvrfi, HayqHbrx
I4ccneAosaHl'Ifi r<puocQephl, 3aKoHoMepHocrefi r.r3MeHeHvrfl oJreAeH e;gl:rls, r,r MeroAoB
u3yrreHl4s JT€AHI{KOB B ycJloBrrflx MeHfforrlerocs KJrraMara. Oco6oe BHrrMaHr{e
yAeneHo Teppl4Topvu Ta4xuKl{craHa vr Bocro.rHoro lla1aHpa KaK oAHoMy uz
Han6olee 3HaqHMhrx BhrcoKoropHblx peruoHoB I{eurpaurnofi Aguu c rorrKr4
3PEHHg QOPUUPOBAHI,If, II COXPAHEHPIf, JIEAHIIKOBbIX PCCYPCOB.B HIaBe paccMorpeubl cyulecrByloque [oAxoAbr K r{ccJreAoBagr,rrc
JIeAHLIKOB, BKIIOqat Ilp.trMble TIflIIHOIOTI4TI9CKIae ua6moA eHvIfl, MSTOA6I
AncraHIII4oHHoro 3oHAI'IpoBaHHrI 3euma, Kaprorpa$npon anvre 14 MoAeJrprpoBaHr{e
npoqeccoB I{3MeHeHufl, 6ananca Maccbl. llpone4euuufi aBTopoM aHaJrH3
IIoK€l3bIBaeT' rITo LICnOJIb3OBaHI{O CIyTHI'IKOBbIX AaHHsIX CyuIecTBeHHO paggupreT
BO3MO)KHOCTH peryJlf,pHofo MOHI4TOpT{Hra JreAHr.,rKoB, oco6euno B
TpyAHoAocrynHbIX BbIcoKoropHbIX paftoHax. Buecte c reM AgcraHUr,roHHbre
Mero'qbl He HcKrloqarcT neo6xoAktMocrl,I npoBeA eHufl, H€BeMHhrx Ha6moA enuit,



nocKoJrbKy He[ocpeAcrBeHHbre r43MepeHufl, 6arasca Maccbr sBJrrrorc{ BaxHbrM
r4crorrHr..rKoM AaHHbrx Anfl oueHKr4 Sar<ruuecKoro cocrofllrrr4fl, JreAHraKa u
nepraQraKar{Hr4 p acrrerHbrx uo4erefi .

OrAelrHoe BHrrMaHr{e yAeJreHo cocro.flHuro r{3yrleHHocru JTeAHHKoB

Bocro.rHoro flarvrupa. CoruacHo npr4BeAeHHoMy B aBTopeQepare anaJrvr3y, B

TerreHl4e AJrrrreJrbuoro rrepuoAa, rrplrMepHo rrocJre.qHr{x 50 Jrer, Ha neAHr{Kax
Bocro.rHoro llarraupa [paKTHrIecKrr He rrpoBoAurruab cucreMarurrecKr4e

Syn4avreHT€rrrbHbre uccJreAoBaHr,rf,, cBflsaHHbre c HelocpeAcTBeHHbrM u3MepeHHeM

6ananca Maccbr. 3ro o6crosreJrbcrBo o6ycnoBirlrBaer Heo6xoAr{Mocrb

SopvrupoBaHrd.rr coBpeMeuuofi cucreMbr Ha6nnAuauit u rronfreHufl, HoBbrx

S arruuec.Kr4x AaHHbrx.
Aeropovr oxapaKTepl{3oBaHo coBpeMeHHoe oJreAeHeHrae 6accefiua o3epa

XonapryJrb. CoruacHo [puBeAeHHbrM AaHHbrM, e 6accefiHe HacrrrrrhrBaercg 6onee
400 JreAHriKoB [JroulaAbro cnrrrue 0,1 KM2, a vx cyMMapHafl, rrJrorqaAb [peBbrrrraer
560 KM2. JleAHpucoBbre o6pasoBanvrfl. npeAcraBJreHbr pa3rurrHbrMr4

naopSoJronrrrecKr{Mra rr,rnaMr{, or He6oru[rux KapoBbrx neAHr,rKoB Ao Kpy[Hbrx
cJro)KHbrx pr AeHApr4THbrx JreAHraKoB.

Taruu o6pasou, repBaf, rJraBa Qop
MeroAoJlorur{ecKylo ocHoBy [ocneAyroulrax r,rccneAosaH[fi. Iloroxr,rreJrbHbrM
MOMeHTOM flBJrreTc.f, TO, rrTO aBTOp He OfpaH[rrl4BaeTCfl paCCMOTpeHI4eM

orAeJlbHbrx MeroAoB, a o6ocsoBbrBaer seo6xoAr{Mocrb HX coBMecrHoro
rIpI4MeHeHI4.fl Anfl nonfrelnnfl. 6olee nonuofi xapaKTepr4crr{Kn coBpeMeHHoro
c o cro.s Hvrfl, JTeAHI{KoBbIx cv creM B o cro.rHoro flaunp a.

Bo nropofi rJIaBe rlpeAcraBJreHbr MeroAurrecKrle ocHoBbr vr pe3ynbrarbr
fJIrIII,IororIarIecKr{x zccJreAonaunfi c [prrMeHeHrreM coBpeMeHHbrx rexHolornfi u
TexHLIqecKIax cpeAcrB MoHpITopI{Hra. CyuecrBeHHoe Mecro 3aHr4Maer orrucaHr,re
npuMeHenus. AaHHbrx ArrcraHrlr4oHHoro 3ou.qrapoBaHrdr 3eulu AJTfl Bbr{BJreHufl, u
Kapro rp aS up o n anufl Jr eAHpr Ko s 6 ac c eitsa o 3 ep a Xo n ap rcyrr s .

' D,,ng oIIeHKLI npocrpaHcrBeHHoro noJrolr(envrfl, H cocro.rrnkrr iIeAHHKoB
LICnOJIb3OBaHbI CrryTHr{KOBbre CHr.rMKr{ LandSat p€I3JIHrrHhrx rroKoJretluit, a TarcKe
Sentinel-zA. llpn nsr6ope Marepr{€uroB Ar{craHrlraoHHofo 3oHAr.rpoBaHr{s
yr{UTbIBEUII{cb ce3oHHbre oco6euHocrr4 cocrofl:ar4fl JreAHnKoB: HaH6olee
uHSopnrarl{BHbIMI{ .f,BJl.flrorcfl cHr,rMKH KoHrIa aBrycra - Harr€ua ceHT.f,6pr, Kor.{a
3HaqI4TeJIbHaf, rracrb ce3oHHoro cHexHofo noKpoBa c [oBepxHocTu JreAHr4KoB

cxoAI{T H craHoBl{Tct Bo3Mo)KHbrM 6olee rrerKoe o[peAeJreHlre r{x rpaHr4rl.
B pa6ore raKlxe I4crloJrb3oBaHbr quSponrre Mo.qeJrrr penre$a ALOS

PALSAR n SRTM. I4x rtpuMeHeHrle no3BoJrr4Jro frrarbrBarb BbrcorHoe roiroxeHrae
JIeAHI{KoB, oco6esHocrrl penre$a vr npocrpaHcrBeHHbre xapaKTeprrcrr4Kra
nerHlrKoBhrx cncreM. O6pa6otxa Marepr,raJroB rrpoBoAvrJracb c r{c[oJrb3oBaHueM
reonHQopMaIInoHHbIx cucreM ArcGIS, QGIS 14 qpyrvrx nporpaMMHbrx cpeAcrB.

Oco6oe 3HarIeHpIe I{MeIor pe3yJrbrarbr noJreBbrx fJr.rrq[oJroruqecKrdx
na6nro4enuit. [px rpoBeAenkrfl, HenocpeAcTBeHHbrx r,r3Mepeuvfi Ha JreAHr.rKe J\b139
6ulu opraHla3oBaHbl ua6lroAeHnfl B 3oHe a6tx:quu, B 2018 roAy Ha JreAHr4Ke

6rtrua ycraHoBJreHbl ceMb a6tn\uoHHbrx peeK 4luHofi 4 u 6 M, a B 2019 roAy
[poBeAeHbI noBTopHble Ll3Mepenufl, r.r BoccraHoBJreHne Ha6ruo4areJrbHofi ceryr. B
3OHe aKKyMyIrflrIUt4 BbInOJIHfl,ITI"{Cb H3MepeHkrfl, MOrrIHocrLr kr xapaKTepr{cTr{K
cHexHofi roJIuIu rocpeAcrBoM npoBeAenr4fl. ra3Mepeswit B rrryp$e. IlonyrreHHbre

Mr{pyer reopeTr4rrecKyro kr



AaHHbIe HclloJlb3oBaJrl{cb AIrfl onpeAeJleHrar cocraBJrffrorrlr{x 6anauca Maccbr kr

rro cJreAyroqero MoAeirprpoBalJvrfl,.

Atts. o[peAeJIeHLIfl npocTpaHcrBeHHoro paclpe.qeJreHr{fl 6ananca Maccbr
lpI4MeH fl.Irvrcb upoSr,rnrHufi MeroA 14 MeroA n3ortrHufi. flpu HcnoJrb3oBaHr{r4
MeroAa ugorulF'uil reppllTopufl, JIeAHIaKa pa3AeJlflJlacb Ha 1nlacrKr.r c 6r1asxr.rNru
3HarreHuflMu 6alaHca Maccbl, rtocJle rlero AJIx KaxAoro fracrKa ;.'lfirrblBulJll4cb ero
nJIoIrIaAb u coorBeTcrByroqee 3HarreHue 6ananca. Taxofi rroAxo.{ [o3BoJr]rJr
llon}nrurb I{HTerpanbHoe 3HarIeHI{e 6anauca Maccbr AIrfl Bcero JreAHr,IKa.

BaxHstM pe3yJrbraroM nropofi fJraBbr .f,BJr.f,ercfl SopnrupoBaHr,re ucxo4Hofi
nH$opvraIIHoHH otrr w MeroAu.IecKofi 6asu AJrr AaJrbHefiruero aH€uru3 d ruuaMr{Kn
JIeAHI4KoB. Antopou [poAeMoHcrpllpoBaHo, r{To correraHr{e cnyrHI{KoBbIX
AaHHbIX, qu$poBblx MoAeJIefi penreQa 

^ 
rp.aMbIX noJreBbrx pr3Mepesuft ro3BoJr.rrer

cyqecrBeHHo rloBblcnrs nuQopMarnBHocrb MoHI4TopuHm JreAHraKoB B ycJroBg.rrx
rpyAHoAocryrHoro BhrcoKofopbf, .

llpe4noxenHufi B Al{ccepra\uu KoMrJrercssrfi noAxo.q rrMeer
[paKTLIr{ecKoe 3HaqeHue Arfl, AaJlbHefiIuero peryJrflpHoro MoHr{Topr4Hra JreAHr4KoB
Bocro'rnoro flauupa, [ocKoJIbKy tlo3BoJrfler o6re4vrHr4Tb rrepr4oAprrrecKg
noJlrraeMble c[yTHLrKOBbIe MaTepl4allbr c TorreqHbrMrr Ha3eMHbIMI{ IA3Mepe:H]nflMIr4 Vr

llctloilb3oBarb vrx Arfl rocneAyrculeft [pocrpaHcrBenuofi gKcrpanoJr.flrlgr4
xapaKTepr.rcTr.rx 6alaHca Maccbr.

Tperrx HraBa f,BJlsercf, oAnofi vr3 ocHoBHbrx pacqerHo-aHarruTr.rqecKr.rx
'racreft ArrccepTalluoHuofi pa6oru u [ocB.rrqeHa orIeHKe AHHaMr,rKra oJreAeHeHr.rfl
6acceitHa peKI{ CaprrryH, rpaBoro rpuroKa peKr,r ArAxuJrra, BraAaroqefi B o3epo
XorapxyJrb.

B panaxax LIccJreAoBaHI{.fl aBTopoM npoBeAeHa oqu$poBKa rpaHr{rl neAHrdKoB
6accefina peKI'I Caprrryn H BhIloJIHeHa orIeHKa rr3MeHe y1ri6- Lrx nnoulaAr,r 3a
Anl4renrHrtfi BpeMeHHofi I4HrepB€ur, c 1977 ro 201 8 rr. iltts orofo
IICIIOJIb3OB€UIIICb MaTep[aJIbI AI,ICTaHIILIOHHOTO 3OHAI4pOBaHUfl pa3IUqHbIX
BpeMeHHbIX [epploAoB. CouocraBJIeHI{e AaHHrIX rro3BoJrgJro [pocJre Avrrb
npocTpaHcTBeHHO-BpeMeHHyto ApIHaMr{Ky JreAHrrKoB U Bbr.rrBr4Tb O6rqyro
TeHAeHTI[rc coKparqeHrrfl prx frJrorrlaAn.

lloJrrreHHble pe3yJlbrarbl cBl{AereJlbcrByror o roM, rrro sa r,rccJreAyeurrfi
nepl{oA [JIoIIIaAb rIpaKTIarIecKLI Bcex JreAHr{KoB 1acceitwa yMeHbru1r:Iracb, ga
I4cKJ[oqeHIaeM JIeAHpIKa ]lb135, rJIoIrIaAb KoToporo rro [pvBeAeHHhrM AaHHbrM
coxpaHvrrracb Ha ypoBHe 0,1 8 rcu2.

oco6eHHo [oKa3areJIbHhI KoJII4qecrBeHHbre pe3yJrbrarhr, npeAcTaBJregHbre B
Allcceprarlur4. Cyrrnnrap:Hafl. rurolrlaAb neAHHKoB 6accefiua peKrd Captrryn
yMeHblrrulracb c 14,65 KM2 s 1977 r. Ao 13,34 Ku2 s 2018 r., ro elm sa 1,j1 rcrut,
uIrr4 [pI'IMepHo 9 yo. llpu sToM H3MeHeHLIe rrpol4cxoAlrJro HepaBgorvrepHo rro
lecflTvrJlerl{'M: B [epBoe AecflTunerr4e coKparqeHrre cocraBaJro 0,38 KM2, B
nocJleAyroulne [epHoAhI TeMlbI I43MeHeHLrfl. pa3nuq arvrcb, a Hau6olee
cyulecTBeHHoe coKpaIqeHLIe B paMKax IIpuBeAeHHoro aHaJrhr3a oTMerreHo B
TperbeM lrecflTuJrerPlH u cocraBl{Jro 0,67 KM2. B [ocJreAyloqee AecsTraJreTrae
nnoqaAb oJIeAeHeHHtr yMeHbrur{Jracb errle ua 0,30 xu2.

[eralr'rtfi aHaJIIa3 orAeJIbHbIX JIeAHT{KoB rroKi}3brBaer pa3nr4rrHyro
I'IHTeHcI4BHocrb I,tx I43MeHeHufl,. Tarc, nnoqaAb JIeAHT{Ka J\b139 yvreuirur.rJracb c3,85 KM2 B 1977 r. Ao 3,66 KM2 B 2018 r. 3a ror xe rreplroA Ha6nroA€rrrocb



3aMerHoe orcry[ a1vre ero KoHeqHofi .racrn. llo AasHbIM anaJrvr3a clyrHHKoBbIX

uso6paxenHfi, orcryrraHr{e cocraBr4Jro oKoJro 200 M 3a Becb nepnoA 19771018 m.

flpu 3TOM IIO OTAenbHbrM BpeMeHHbrM r'rHTepB€uIaM BeJITIIII{Ha orcTynaHH.fl

cocraBJr nrraoKorro 50 vr s\977-'lgg4rr.,30 u n tb94-1998 m.,40 rvr s 1998-2008

rf. I4 80 vr s 2008-2018 rr.
3Ha.rurelrHufi Hayruufi r{HTepec [peAcraBJl.fler HerlocpeAcrBeHHoe

orpeAeJreHlre 6a;p1sca Maccbr Jre,.uHuKa Ns139. B .qncceprallnu npuBeAeH pacqer

no orAeJrbHbrM rrJrorrlaA.f,M, BbrAeJreHHbIM MeroAoM I{3oJrrIHvriT.Nrf, ceMLI yqacrKoB

3HaqeHurs 11no111aArr u coorBercrByroqero 6ananca Maccbl I{cIIoJIb3oBaHbI Anfl

orrpeAeJreHru cyMMapHoro r.I3MeHenvrfl Macchl. flolyueHHa{ cyMMa cocraBilf,er -
0,g+5, a Hpu orHece]glvrv ee K o6utefi nJrorqaAl4 JIeAHI4Ka 3,66 KM2 cpeAHl4it' 6anasc

Maccbr cocraBraJr oKoJro -0,26 M BoAHofo sKBIaBaJIeHTa. Tanuu o6pasou,

HerrocpeAcrBeHHbre sa6rrcAenufl, cBr{AereJlbcrByror o npeo6nal.alF'.uu norepl4

Maccbl HaA ee HaKoliIeHI{eM.

,,{arree B riraBe paccMorpeHbr pe3yJrbrarbr MoAeJIHpoBaHr x 6anaHca Maccbl

neAHr4Ka J\b139 3a nep"o4 16 r{roJln 20t8 f. 15 uroJrt 2019 r. iltts
MoAeJrrrpoBaHlrfl uc[oJrb3oB€uracb MoAeirb SMB, ucxoAHbIMLI AaHHIIMLI Koropofi

cJryxplJrrr pe3yJrbrarbr I,I3Mepenuft Tafl:nufl, B 3oHe a6ntguu, HaKorIJIeHvrfl, cHefa B

3oHe aKKyMy nflr\ur4 vr MereopoJrorlrqecKr{e AaHHbIe. Pac'Ierbl BbIrIoJIH.ttJII4cb B

cpeAe nStuaio. B MoAeJrr4 r4croJrb3oBarracb cl4creMa KoopAHHar UTM 43N,
ppSC:f 2643) a Bbrcora MereopoJrofuqecKr{x AaHHrIX cocraBJlflIra 4000 M.

MoAeru4poBaHr,re [o3BOJrLrJrO nonrrr{Tb rlpocrpaHcrBeHHoe paclpeAeneHHe

sHa.reuufi noBepxHocrHoro 6anasca Maccbr. lgtx paccMarpl4BaeMoro [epHoAa

o6ur,rfi 6alaHc Maccbr cocraBr{Jr oKoJro -0,282 M BoAHoro SKBI{BaJI€HTa, rITo

yK€r3brBaer"Ha npeo6la1iauve norepr4 Maccbr. VIuiluslIAyaIIbHbIe 3Har{euus,6anaHca

B pa3rgqHbrx yqacrKax Bapbl{poB€uln npI,IMepHo or -2,0 Ao +1,0 M BoAHoro

gKBrdBaJreHTa, r{To cBprAereJrbcrByer o 3Harllirelurofi [pocrpaHcrBesHofi

H e oAH op oAH o cTII IIp oIIe g c o B aKKyMy llfl:qlrtr4 u a6 rrnguu.
IlorryueHHbre pe3yJrbrarbr r{Meror BaNCHOe 3HarreHl{e, [ocKoJrbKy

rroKa3brBaror, rrro Aal1e B rrpeAeJrax o.{Hofo BblcoKoropHoro 6accefiHa JIOAHI4KI4 I4

orAeJrbHbre BbrcorHbre 3oHbr MoryT XapaKTepl{3oBarbcfl cylqecrBeHHo

pa3nuqarorqr,rMvrcfl ycJroBra flvrvr HaKoTIJIeHIAf, U [OTepIA MaCCbI. Ha

[pocrpaHcrBeHHoe pacnpeAeJleHne 6atanca, KaK orMerlaerct B pa6ore' MoryT

BJrr{flTb pa3Mepbl JreAHr{KoB, r{x Bbrcora, gKcrlo3vtr\vlfl, oco6euHocrl{ oKpyxalolllelo
p en I e Q a I4 JI o KaJIbHbIe MI,I Kp oKJII{M arl{rre cKI4 e ycJI o BI,If, .

rlerneprax rJraBa rocBflrrleHa KoMtlJlercsofi oIIeHKe u aHaIIIa3y

coBpeMeHgbrx r43MeHeuwft JreAHr4KoB 6accefisa o3epa Xonapryls c fleroM ux
rvrop$oJroryrqecKr{x oco6esnocrefi v pe3ynbraroB rlpoBeAeHubrx ua6rrroAe:H;ufa vr

MOAenI4pOBaHH.[.

B Aassofi qacrri pa6oru ilpoBeAbna KJlaccl4$raxaqux JIeAHI{KoB IIo

nropSoJrorr{rrecKprM TprlaM 14 Bbr[oJrHeHa orIeHKa pazluuuit B crelleHl{ ux

AerpaAa:qmvr. llorryuenHbre pe3yJrbrarbl rIoKa3bIBaIor, rITo I,IHTeHcI{BHocrb

coKparq envrfl. JreAHprKoeofi rrJrorqa4r,r clulecrBeHHo 3aBI,IcI4T or MopSonornqecKoro
TI4fIa JIeAHpIKa.

Hau6olee 3HaqprreJrbHoe coKpalqeHlae IJIoITIaALI orMeqeHo AJIf,

acrrMMerpr,rrrHo-AoJrlrHHblx JIeAHI4KoB oKoJIo 18 o/o, gttt cKJIoHoBbIX oKoJIo 14 Yo, a

AJrfl KapoBo-AoJrlrHubrx oKoJro 13 %. CoxpaqeHne rIJroIqa,4H AoJII{HHrIX JIeAHI,IKoB



I

cocraBrlJlo oKoJIo 7 oA, Bl4cflrrux oKoJro 4 o . Ans JIeAHTIKoB Trrna (Aoirr4Hurrfi,
r{acrb cJIo)KHo-AoJr}IHHUfi>> [pUBeAeHO COKparqeHHe [OprAKa 10 Yo, torga KaK AJrfl
cKJIOHOBbIX JIeAHI4KOB C qaCTbIO CJIO)KHO-AOJTI{HHO|O TI,4[IA H3MeHeHHe nJrOrrIaALr B
rIpeAcraBJIeHHoM aHarII43e cocraBr{Jro 0 %. 3rn AaHHbre cBprAereJrbcrByror o
cyulecrseHHofi saBvrcwMocrrr peaKrlr4rr JreAHr,rKoB Ha coBpeMeHHhre rrprrpoAHo-
KJII{MarI{rrecKLIe pl3MeHeHvrs. or r4x vropQoJrorur.r u [pocrpaHcrBeHHofo
NOJIOXE}II4J{.

Oco6oe BHuMaHpIe B qerBeprofi rJraBe yAeJreHo r.rHTeprperaqnr{
pe3ynbraroB, noJIfreHHbIX Ha JreAHprKe J\b139 v B 6accefiue peKlr Capuryu B

II€JIOM. Anrop orMerlaer, rITo ;IeAHI{KI{ I4ccJleAyeMoro pafiona no cpaBHeHr.rrc c
JIeAHHKaMkT HeKoropblx ApyrHX 6accefiHoB TaAxnKr.,rcraHa xapaKTepg3yrorcfl
orHocHTeJIbHo 6olrllrefi cra6uttbHocrbro. B KarlecrBe oAHoro u3 Bo3MoxHbrx
Saxropon paccMarpuBaercfl, Idx pacrroJroxeHlre nper4MyrrlecrBeHHo Ha Bbrcorax
cBblrrle 4500 M HaA ypoBHeM Mopf,, rAe KJrI4MarI{rrecKHe ycJroBr4fl orrr{rrarorcfl
cypoBocTbro r4 Hur3KuMvr TeMnepaTypaMr{.

B rJIaBe AoloJIHIdreJrbHo co[ocraBJreHbr p$yJrbrarbr np.rrMbrx
rnflIllaororl4rlecKl4x Ia3Mepeuuit n MareMaTr4r{ecKoro Mo.{enupoBaHr4s. IIpu
aHaJII43e pBynbraroB MoAenIapoBaHI4.a reAHuKa i\b139 noK€tsaHo pacrpe.qeJreHrae
roAoBbIX I/I3MeHenufi Bblcorbl Lr 6anauca Maccbt ftn orIeHKI4 coorBercrB1nr
pacqerHblx pe3yJlbraroB Ha6ruo4aeMbrM AaHHbrM HcrroJrb3oB€urucb
crarllcTlarrecKlae noK€BareJlrr. B qacrHo crvr, Anfl MoAeirl{poBagr,If flanauca
6acceftwa B UeJIoM rlonf{eHa cpeAHeKBaAparuqnafl, oruu6xi oKoiro 0,107 M
BoAHoro 3KBI{BaJIOHTa. 3ra BeTHtILIHa xapaKTeprl3yer orHocr{TeJrbHo xopouee
coorBercrBlae pacqerublx 3HaqeHuit vtcxoAHbrM AaHHbrM B paMKax Bbr[oJrHeHHoro
MoAeJrI'IpoBaHI{s. AHalzs cesoHHofi I{3MeHrrHBocrr{ lanattca Macchr JreAHr{Ka
J.&1'39 uoKil3€ul Harurryre BblpaxeHHoro rlepeAoBanvrfl. nepr4oAoB a6115;1luu u
aKKyMylrflrlJi.u. OrpnqareJrbHble 3HarreHl{fl 6atauca Ha6nrcA€urr4cb
rIpeI4MyIrIecTBeHHo B rrepl{oA c IdroJIt rro Ho,f,6pu, npnr{eM Mr.rgLrMaJrbHbre 3HaqeHrrrr
AocrHraJrvl [pI'IMepHo -0,6 M BoAHoro gKBIaBaJIeHTa s oKrs6pe, rrro cooTBercrByer
aKTI4BHoMy repuoAy raflH;vrs. B 3HMHe-BeceHHnfi nepLIoA ua6nro4 aJracb reHAeH WflK BoccTaHoBJIeHI{Io 6atanca BcJIeAcTBIde HaKo[JIeHrrfl cHera. flony.reHHbre
pe3yJIbTaTbI no3BOJI{IoT rpocJIeAI{Tb Ce3OHHyro cTpyKTypy rpoqeccoB rroTepn kr
HaKO[JreH]nI Maccbl Ha JIe.{HpIKe.

Taxuu o6pasona, qerBeprafl HIaBa o6o6qaer ocHoBHbre pe3yJrbrarbr
AI{CCepTaIII{OHHOTO PICCJIeAOBaHpI' Vr [oKa3brBaeT [pocTpaHcTBeHHyrO 14

BpeMeHHyro HeoAHopoAHocrb peaKllrar{ JreAHr{KoB Bocro.rHoro flalanpa Ha
coBpeMeHHbIe uplIpoAHo-KJII4MarHrIecKLre H3MeHeHr4fl,. Co.reraHLre pasyniTaroB
AI4cTaHIII{oHHoro 3oHAupoBaHrI.n, noJreBbrx Ha6moAeHufi u MoAeJrr.rpoBaHgfl
rro3BoJILIJIo aBTopy He roJlbro saQuKcl,IpoBarb coKpalrleHr{e [Jrorqa1uoneAeHe1r4fl,,
Ho H oIIeHI{Tb KoruqecrBeHHble xapaKTepl4crr{Kl4 r43MeHeHvrfl, 6auaHca Maccbr,
BbIf,BLITb pa3JIHLrHfl, MexAy vrop$ororl{qecKnMl,I TI{IIaMI4 JreAHprKoB r4 o[peAeJrr.rrb
oco6euHocrlr ce3oHHofi .uuuaMLrKI{.

B IIeJIoM coAeplKaHLIe rpemefi n rlerBeprofi fJraB cBHAeTenbcTByeT o roM,rITO AI'ICCeprarII{oHHOe I4CCJIeAOBaHUTe rrMeer BbrpaxeHHyrc pacqeTHo-
aHaJII{TnrIecKyro Ha[paBJreHHOCTb, a nolyrreHHhre KoJrr{qecTBeHHbre pe3yJrbTaTbr
MoryT 6snr I4cloJIb3oBaHbI B AaJrbHefiuevr MoHr,rropuHre cocrofl 51ufl. neAHLrKoB
BoctoqHoro flauupa, coBeplueHcrBo Baukru JreAHr{KoBoro KaAacrpa, orIeHKe



r43MeHenufl, Kprdoc$epHbrx pecypcoB u rrpn pa3pa6orKe nporuo3oB I,I3MeHeHvrfl.

BOAHbrx pecypcoB peruoHa.
Taruu o6pasoM, coAep)KaHrae uerrrp€x rrlaB [ocJle,qoBareJlbHo paclqpblBaer

[ocraBJreHHbre B pa6ore sa4aqv: or aHaJrvsa cyulecrByloqux MeroAoB u

HCXOAHO|O COCTOflHr/l.fl, r43y{eHHOCTTA Teppr4Topuvr K coBepueHcrBoBaHIAIO

MoHr4TopLrHra, Korr,rqecrneHnofi orIeHKe u3MeHennfl. oneAeHenLrfl,, olpeAeJleHHro

6alaHca Maccbl H ero MareMarrlrrecKoMy MoAeJIlrpoBaHI4ro'

.{uccepraryrfl, B rIeJroM rrpeAcraBJlf,er co6ofi 3aKoHrIeHHoe HayrlHoe

r4ccJIeAoBaHLre, B KOTOpOM rrOCTaBJreHHbIe 3al{arryr pe[reHbl, a IIeJIb UCCJIeAOBaHIAfl

AOcTlztrHyTa.
10. CoornercrBrre oQopvrJreHrrfl Arcceprauuu rpe6onaHnqM Bucruefi

arrecrarlrroH Hofi rcou rccr n rt pu [pernAeHTe Pecny6Jr H KIr Talxu Klrcra H.

[ucceprarlraoH*afl, pa6om 14 aBTope$epar oQopvuleHbl B coorBercrBlall c

ycraHoBJreHHbrMr{ Tpe6osaHr,r flMkr K Ar.rcceprarl[sM Ha coHcKaHI{e yueuofr crelleHla

KaHAI{AaTa TeXHI,IqecKI4X HayK.

Ctpyxrypa pa6orrt coorBercrByer JIofIaKe rrpoBeAeula.f, Ha1n{Horo

Bo BBeAeHr{u cSoprrnyJrr{poBaHbl I{cxoAHbIe rloJloxenvrfl
fJraBax [ocneAoBaTeJrbHo npeAcTaBJIeHbI A}-',aJM3 COCTOflH.VIfl

npo6neMbr, MeroAbr, pe3yJrbrarbl LlccneAosaHufi u vrx HHTeplperallnfl, rrocJle qefo

cQopuynupoBaHbl BbIBoAbI n peKoMeHAaIInu.

flo Cnoeuy coAep)KaHr.rro u oSopnaJleHlaro Auccepra\ufl. coorBercrByer
rpe6on a:gIvntM- Bsrcureft arrecrarrlroHsofi KoMHccvrv npvr llpesngeHTe Pecny6[rvrKkr

Ta.uxzKr{craH.
11, CoorBercrBrre HayqHofi rcna.nnQurcaulru coucKareJrfl rpe6onaHnflM

CIIeqUaJII'HOCTI'I.
Hayruax rnanuQuKarlvtfl Kyp6onueHa Xycpana Kyp6oHAXoHa

coorBercrByer 3aflBJrennofi crreqpr€ubHocru 2.I. feolorrlfl, feop'egvfl, rI,IApoJIoru{,

crpor{TeJrbcrBo, apxlrreKTypa (2.1.37 . fugponorrr.f, cyInv, BoAHbIe pecypcbl,

TLIApOXlrtWIlaX).

B xoAe BbrrroJrH enus. Alrcceprarlr4oHnofi pa6orst coI4cKareJIeM

lpoAeMoHcrprapoBaHa cuoco6Hocrb caMocro.areJlbHo pe[rarb Ha1^rHble 3al.a'ru,
cBr3aHHbre. c LrccJreAoBaHLreM JIeAHI{KOB, AI4CTaHIIIAOHHbIM MOHI{TOpI'IHrOM,

o6pa6orxofi reouHQopMarluoHHbrx MarepI{aJIoB, rIpoBeAeHI4eM HIsIIuoJIorIrrIecKI,IX

Ha6nroAeuvtit, pac.r€rovr 6alanca Maccbl LI MareMarlarrecKuM MoAenI{poBaHI{eM.

Xapanrep [pone4€uHbrx u ccJreAoBa uuit, o6s€N,I noJIfreHHbIX MarepuaJloB I4

ypoBeHb rax HafrHofi o6pa6orru cBprAereJlbcrBylor o cQoprraplpoBaHHofi HayrHofi
rcs an u Q uKaq.uvr c o r{c Kar e lrs., c o orBercrByro u1e fi rp e 6 o n aHkrflll, rlp eAbtBJr.x eMbIM K

KaHAr4Aary rexHr{qe cK vx HayK no 3€uIBJIeHHofi cnequ€ilbHo crrt.
12. 3aueqaHrrfl n cnopHbre Borrpocbl rlo rIoBoAy QopvtttpoBaHufl

AUCCepTaIIUU.
Hapx4y c roJroxlrreJrbsofi oqeunofi ALIccepraIII4oHHofi pa6oru cJleAyer

orMerr4Tb orAeJrbHbre Borrpocbr, Koropble MoryT 6rtm yqreHbl aBTopoM B

AaJrbHefi urux plccJreAoBaHl4flx :

1 . Ilpo4oJrlrr4TeJrbHocrb HenocpeAcrBeHHbIX sa6nro geuuit 3a 6zulascona

Maccbr. OcHosHrre [oJreBbre Ha6lrcAenufl. Ha JIeAHITKe J\b139 orHocf,Tcs K
orHocrareJrbHo orpaHprrreHHoMy [epuoAy. B cBs3H c orI,IM 6rtlo 6rt xelareJrbHo

r4ccJreAoBaHHfl:

I4CCJIeAOBaHI,I{, B
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6onee no4po6uo pa3rpaHrrr{rlTb roAoBy}o Lr3MeHrrl4Bocrb 6alauca Maccbl u ero

BO3MOXHyTo MHOroJIeTHroIo TeHAeHIII{}O'

2. penpeseHTarrirBHocrb JreAHr{Ka Ns139. Ocsonnrte LIHcrpyMeHT€uIbHbIe

ua6moA e;1r4fl. [poBeAeHbr Ha o.{HoM JreAHrrKe. llpe4craBJrflJro 6bI I4HTepec 6olee

uo4po6Ho o6ocuoBarb creneHb perrpe3eHrarnBHocrl{ JIeAHIaKa J\b139 AJItr

JTSAHLTKoB Apyrprx Mop$onorurrecKllx TLInoB LIccJIeAyeMofo 6acceftHa'

3. r{yncrnlrreJrbHocrb MoAenr4 6atanca Maccbl. B pa6ore noJryreHbl

MoAeJrbHbre orIeHKLr 6arasca Maccu. IIpeAcraBJIflJIo 6rt uHtepec AorlonHureJlbHo

paccMorperb rryBcrBLrreJrbHOCTb KoHerrHbrx pe3ynbraroB K II3MeHeHI{rc ocHoBHbIX

rrapaMerpoB MOAeJrrr.

4. flpocrpaHcrBeHHafl pelp$eHTaruBHocrb MereopoJIorI4rIecKLIX AaHHbIX.

Arrs BbrcoKoropHbrx pafioHon Bocro.rHoro llarvuapa xapaKTepHa 3HarIureJIbHalI

npocrpaHcrBeHHafl Lr3MeHqlrBocrb reMrleparypbl 14 ocaAKoB. B cBt3H c 3TI'IM

xerrareJrbHo 6sno 6u no4po6Hee rroKa3arb, KaKIIM o6pason'r yr{I{TblBaercfl

IIpo crp aHcrBeHH afl He oAHop OAHO CTb M ereopo JI oruqec KI{x ycnonufi .- 
5. llporHosHblfi acrreKT. llonyr{eHHbre pe3ynbrarbl co3,qalor xopouy}o

ocHoBy AJrtr A€urbHefturero rporuo3lrpoBannfl. Ia3MeHe:nvs' JIeAHHKoB. B

lepc[eKTlrBe rleJrecoo6pasno AorroJrnraTb I4ccneAoBaHHe cIIeHapHbIMI{ orIeHKaMIlt

6ylyttl efi, A4HaMI,IKII 11noulaAu u 6ana1ca Maccbl JISAHI'IK9B'

IlepequcJreHHbre 3aMerl alufl, HocflT rrper,IMylrlecrBeHHo Al'IcKyccnoHnrtfi vl

peKoMeHAarensHrrfi xapaKTep u He cHLDKapr uayuHofi v upaKTr4'recxofi

3HaIIHMOoTHBbIfIoJIHeHHo|oLIccJIeAoBaHu'.
L3. 3anflroqeHlre no Auccepralllrlr.
[nccepralluoHgafl pa6ora Kyp6oHuerta Xycpana Kyp6oHAxoHa Ha reMy

<r{nHarr,u4Ka 6anaHca Maccbr JreAHrlrKOB B COBpeMeHHbrX [pLIpOAHO-KJII{MarI4qecKI{x

ycjroBr4nx Ha rpprMepe lacceftHa o3epa Xonapxyns (Kaparcym) Bocro'IHoro

Ilali,rupa> npeAcraBJrser co6ofi saeepueHuoe HayrlHoe I{ccneAoBaHlre' B KoropoM

perrreHa aKTy€UbHar Ha]] tr]ll]Hafl, 3aAarra ro . oueHKe coBpeMeHHOro cooro{Hvrfl

oneAeH e1vrfl, Ar{HaMr{Kr{ [JrorrIaAI{ JIeAHI{Kon, 6alaHca I{x Maccbl I4 [pI4MeHeHLI]o

M areMarurre cKofo MoAenrdpoB annfl, B ycno B vrflx B o croqHo ro llarvrnp a.

HarrHbre [oJrox envrs,, BbrBoAbr vr peKoMeHAaIILIH AI{CCeprarIuu I{MeroT

AocrarorrHyro creneHb o6ocHoBaHHocrLI v AocroBepHocrll. Pa6ora LIMeer

HayrIHyIo vI npaKTI4qeCKyIo 3HarIPIMocTb Antr MoHlITOpIaHra JI€AHI{KOB, OIIeHKI{

noiaeficrBr{.r KJrr{MarlrqecKr4x rd3MeHe:rtuit Ha xpuocSepy vr coBeprueHcrBoBalF'vrfl'

H c cir eAosaHprfi B oAHbrx p e cyp c oB Bbrco KoropHbIX lacceitHoB TaAxuKI{ craH a.

,{nccepra;gizrfl. coorBercrByer rpe6onankrflvr) rIpeAbflBJIfleMbIM K

pa6omrrl Ha coI{cKaHI{e Yu0Hoff
a ee coAepxaHlae coorBercrByer

Ar4CCepraIIuoHHbIM
TexHLIrrecKLlX HayK,

cTeleHLI KaHAI4AaTa

cueuLIaJIbHocrIlI 2.L

apxrrreKrypa (2.1.37 .feOlOnEX, teOAe3I,IrI, fVEpOiIOfUl, CTpOI{TeJIrCTBO'

fn4ponon4rl cyull4, BoAHbIe pecypcbl, rllApoxunaur).
CquraeM, rITo ALIccepraIIuoH:grafl' pa6ora Kyp6oHu1na Xycpana

Kyp6onAxoHa <,{uuavuaKa 6alauca Maccbr neAHHKoB B coBpeMeHHbIX npHpoAHo-

KJrrlMarrrrrecKux yciroBlrsx Ha rrpuMepe 6accefiHa o3epa Xonaprynr (Kapar<ylr)

Bocro.rHoro llavrupa>) BbrrroJrHeHa Ha Heo6xoAutr,toM HafrHoM ypoBHe, orBerraer

ycraHoBJreHHbrM rpe6onaur4rM Bucruefi arrecralluousofi KoMHccuu [pLI

llpesggegre Pecny6Jrr{Kn TaANuKr{craH, a ed aBrop 3acJIyxLIBaer npucyxAeHnf,
y.r€nofi creleHr{ KagAvrlara rexHrrrrecKr{x HayK flo crrequ€urbHocru 2.I. feolorru,
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reoAe3r.r.fl, rr{ApoJroru.n, crporareJrbcrBo, apxI,ITeKTypa (2.I.37 . fngpolorl4f, cylxu,
BoAHbIe pecypcbl, rl{Apoxunrur).

Orcrre noAroroBrreH B coorBercrBl,Ill c TyHKTaMI{ 76-79 u 81 flopr4xa
rrpr4cpr( [enr4fl, yreHux creueuefi, yrBep)KAeuuoro [ocraHoBJIeHI,IeM

flpanureJrbcrBa Pecrry6ruaru TaAxuKI{craH ot 30 nrcus 2021 roAa Ng267.

O6cyxaeHlre n yrBeplKAeHrre or3blBa
OrgHe negyrqefi opmHr{3a\r4vr o6cyx4en u yrBepx(geu Ha pacu}IpeHHoM

3aceualitvru r<aQe4pu sKoHoMu.Iecxofi reorpaSuu v MeroAI,IKIrt rlpertoAaBartvrfl,

reorpaQuu BoxrapcKoro rocyAapcrBeHHoro 
- 
yHl{Bepcldrera' TIMeHH Hocupa

Xycpana (nporoKorl J\b 2 d or << 7 >> O I 2026 roAa.

Ha sacepranvru xaQe4pbr rrpr{cyrcrBoBaJll{: t3 rleroBeK.

Pesynbrarbr roJrocoBalanfl; 3a | 2, qeJroBeK, rlporllB Her,
so3AeplrcaBrrrnfi cg - Her.

i. IlpegceAareJrb 3aceAaulrfl:
,{orrop rexHI{rrecKLIX HayK,
npoQeccop ra$e4prt o6ruefi Susrarcu
f Oy "Eoxrapcrufi rocyAapcrBeHHrtfi
yHr{BepcnTer I{MeHLI Hocupa Xycpana"

9ncnepr:

Co6npon ftrc.@.

KaHAprAar reorpa$uvecKl{x HayK,
3aBeAyroulufi rcaQe4pofi <3r<oHoMplrrecKa.fl

reofpa bus I4 MeroAoJloflaf, rlpeilo AaBanufl.
reorpa$"r, fOY "Boxrapcrcufi
ro cyAap crBeHHrtfi yHIaBepcplTer I{MeHIa

Hocnpa Xycpana"

Cercperapb 3aceAaHrq:
KanAHAar reorpaQu.recKl{x HayK,

Aor{eHT raQegpu <<3roHoMI4rIecK€uI

reorpa$ers I,I MeroAonorl{fl npelo AaBar'vrfl.
reorpaQerru f OY "Eoxtapcrufi
rocyAapcrBeHHufi yuuBepcl{rer I{MeHId

Hocupa Xycpana"

floAnu cvt Co6upo6a ,(uc.Q., Kyenamona Q.M, Lt
. 

a6 ueea f, H. 3aBep.f,Io.

Ha.ralrHr.rK orAeJra KaApoB

fOY "Eoxrapcrcufi
rocyAapcrBeHHufi yuune
Hocnpa Xycpana" I4cxorc3ora M.M.
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