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JuccepranonHass paboTa BBINOJIHEHA B OTJEIE€ MOHHTOPHHTA JICAHUKOB
kpuocheps, rsuunonoruu u ['MC texnonoruii [HY «llenTpa nzydenus JeJHUKOB
HannonanbHoM akageMuu HayK TaJKUKUCTaHA)

Hayunble pykoBoauTEIN: Amup3ona Opud XamMua — JI0KTOp TEXHHUECKUX
HayK, JOLUEHT, TJLH.C. WHCTUTyTa BOJHBIX
npoOjeM,  THAPOIHEPreTHKH U DKOJIOTHH
HanmonaneHoit akagemun Hayk TamKukucTana.

O¢uumnanbHbie onnmoHeHThl: Myxa00aToB XoJiHa3ap — IOKTOp
reorpaduyeckux Hayk, mnpodeccop kadeapsl
«Metononorust mipenojiaBaHus reorpaduu U
TypU3Ma» reorpaguyeckoro dakynabTeTa
TamKuKCKOro roCyIapCTBEHHOTO
NeJarorniyeckoro ynuepcurera umenu C. AitHu.
XomxuoaeB /lajiep:KoH — KaHIUIAT TEXHUICCKUAX
HayK, 3aBeAyIOIMK Kadeapoll SKOJOTUHU, CO-
3aBENYHOLINN kadeapoit IOHECKO 10
HCCIIEIOBAHUSM BOJIbI, JKOJIOTUYECKOMY
0o0pa3oBaHMIO, YCTOWYMBOMY pa3BUTHIO ['OpHO-
METAJUTypruyeCcKoro MHCTUTYTa TamKuKuCTaHa.

Beaymas opranusanusi: boxTtapckuil  TOCYyIapCTBEHHBIM  YHUBEPCUTET
umenu Hocupa Xycpasa

3ammra qucceptanuu coctoutcs «30» centsops 2026 roga B 9:00 wacoB Ha
3acemannu auccepranonHoro cosera 6D.KOA-059 mpu HHcTHTYTE BOIHBIX
npoOJieM, THAPOIHEPIeTHKM U OSKOJOruM HaruoHanpHOW akaJeMHHM HaykK
TamxukucTtana o aapecy: 734025, r. lyman6e, yauna bodanga 5/2.

C nuccepTaryieii MOKHO O3HAKOMUTHCS B OMOIMOTEKE W Ha OQPUIIMATIHLHOM
caiite MHcTUTYyTa BOOHBIX MpOOJEM, THAPOIHEPTCTUKA W  SKOJOTHH
HanmonanbHoU akanemun Hayk TajpkukucTana: WWw.imoge.tj.

ABTOpedepaT AuccepTaIuy pa3ociaH «___ » 2026 rona.

Yuensblii cekperapb
AUCCEPTAIIMOHHOTO COBETA, =
KAHIUIAT TEXHHYECKUX HAYK P2y 4 IlaiimypanoB D.N.


http://www.imoge.tj/

BBEJAEHHUE

AKTYyaJIbHOCTHh TeMbl (mpeamera) ucciaeaoBaHus: M3yueHne cocTtosaHus
OJICZICHEHHUS! B COBPEMEHHBIX KIMMATUYECKUX W3MEHEHUSX SIBISECTCA OJHUM W3
OCHOBHBIX 3a7a4 B OO0JACTH THUIAPOJOTHMH W Tisanuojoruu. Kioumarudeckue
W3MEHEHUs] HETaTUBHO BIIMSIOT Ha ySA3BUMBIE reorpaduyeckue OOBEKThl, B TOM
4yuclie Ha JICAHUKU W BOJAHBIE pecypchl Tamxukucrana. bamaHc Macchl TOpHBIX
JETHUKOB SBJSIETCS OJHUM W3 OCHOBHBIX HWHJHUKATOPOB KIMMATHYECKUX
W3MEHEHUM OT KOTOPOrO 3aBUCHT PEYHOM CTOK PErMOHA B JIETHEE BPEMS.
HccnenoBanusi MECTHBIX U 3apyOEKHBIX CHEIMATUCTOB MOKA3bIBAIOT COKPAIEHUE
MJIONIAIA JIETHUKOB HAa BCEX KOHTHMHEHTAaX, OCOOCHHO JIeTpajlaliiy MOJIBEP>KEHBI
JICIHUKU MaJlbIX pPa3MEpOB.

CnenmpanucTaMy HPUMEHSIETCSI MHOXECTBO METOJIOB M3YYEHHUS JICAHUKOB,
TaKUE KaK aHAJIU3 OTCTyIA S3bIKOBOM YACTH JICAHWKA, CPABHUTEIIbHBIA AaHAJINA3
MHOTOJIETHUX METEOJIaHHbIX, aHAJIW3 W3MEHEHHS IUIOIIAIN JICAHUKA WU JpyTrue
BUJIbI aHAJK3a JIeAHUKOB. OIHAKO TPUMEHEHHUE TTOJ00HBIX METOI0B NP U3YUECHUHU
JICTHUKOB HMMEET CBOM HEJOCTAaTKHA, B TOM 4YHCJIC M HECHOCOOHOCTh TOYHO
OTpakaTh U3MEHEHUE JICAHUKOB OT roja K roxy. Ha 3To Bauser BpeMs peakuuu
JIEIHUKA HAa HM3MEHEHUS B KJIMMAaTe, TO €CTh CYIIECTBYET 3aJIEPKKA MEKIY
W3MEHCHUEM KJIMMATa U PEaKIU JICTHUKA.

B oTamume oT 3THX TOAXOJ0B HM3MEpPECHHE OajlaHca MacChl TO3BOJISET
MOJIYyYUTh JIAHHBIE O COCTOSIHUM JICHMKA OT ToJla K TOdYy, HPOCIEKHUBas €€
JMHAMHUKY exerogHo. Mcxoas w3 3TOro mpuMeHeHHe MeToja OajlaHca MaccChl
JIeJTHUKA, TIO3BOJISIET MOJIy4YaTh 00JIee TOUHYI0 HH()OPMALIUIO O COCTOSIHUU JICTHUKA
0COOEHO B KPaTKOCPOUYHOM MEPUO/IE.

Takum oOpa3oMm, wusMepeHue OalaHca MacChl JISTHUKOB IT03BOJISET,
ONPEIICINTh COCTOSHUE JIEAHUKOB CEMYac M HA ITUX JIAHHBIX IMPOTHO3UPOBATH
OyIyIiee uxX COCTOSHHUS, YTO IMO3BOJIUT ONPEACIIUTH JOJIIO TaJOoW BOJLI B OyayIIeM
B PEUYHBIX CHCTEMaX TOPHBIX PETHMOHOB. DTO IMO3BOJUT MPUHUMATh PEIICHUS IS
aJanTallUOHHBIX MEp K KIMMAaTHYECKUM H3MEHEHUSIM M CHUBHUT yiiepd oT eé
BIIUSTHUSL.

Hcxonst u3 BBIMIECU3TI0KEHHOTO, MPOBEICHUS HAYYHBIX HMCCIEIOBAaHUNA B
1[EJIOM CIIOCOOCTBYIOT O0ECIEUCHHUIO PA3BUTHUIO PA3JIMYHBIX CEKTOPOB AKOHOMUKHU
IIpY IUIAHUPOBAHUU, TPOTHO3UPOBAHUHU U YIIPABJICHUS BOJHBIMHU PECYPCAMU.

CreneHb W3y4YeHHOCTH HAy4yHOW Tembl. Bocrtounsiii Ilamup c Touku
3peHUs W3Y4YCHHUS JICJHUKOB SBISETCA OCNbIM MATHOM i CHEIHAINCTOB U
YUYEHHBIX H3y4Yalolllue KIMMATUYECKHUE W3MEHEHUS M MX BIUSIHUE HA PEUHbIC
cuctembl, COBETCKMMH Y4YE€HBIMH OBUIM TIPOBEACHBI PEKOTHOCHUPOBOYHBIC
HCCIICIOBAHUSI JIETHUKOB JAHHOW MECTHOCTH, YTO OCTaBJissia OOJIbIIIE BOIPOCOB,
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yeM otTBeTOB. MccnenoBanus nenHukoB Bocrtounoro Ilammpa coBpemeHHBIMU
Y4EHBIMA TPOBOJMIUCH C TOMOIIBIO JHCTAHIIMOHHOTO 30HAUMPOBaHUS 0O€3
HA3€MHBIX IOJIEBBIX U3BICKAHUM, UTO CKa3bIBAETCSI HA TOYHOCTH JAHHBIX.

['msiuonornyeckre MccieI0BaHusl, MOCBSIIIEHHBIE OJIEICHEHUIO 3amagHOro
u Boctounoro Ilamupa, Ob1TH NpoBeieHB TakKuMU YYEHBIMU Kak KoTiasikoB B.M.
[1], Pororaesa O.B. [2], Bunorpamos O.H. [3], Ocumnosa I'.b. [4], u ap.

Taxke creayer OTMETUTh BKJIAd B H3yueHHE KpUOC]Eepbl COBPEMEHHBIX
yaéHbIX Takux, kak T. Saks [5], E. Miles [6], E. Pohl [7], M. Barandun [8], M.
Hoelzle [9], F. Pellicciotti [10], Konomamo B.I'. [11], Ilerpakos JI.A. [12],
Karomos A. [13].

N3mepenne nuHaMuku OanaHca macchl JieqHUKOB Boctounoro Ilammpa
IIIALMOJIOTMYECKUM METOJIOM B IIPOILIJIOM HE NMPOBOJMIINCH, YTO SIBJIAETCS, LIEJIO
JAaHHOW JMccepTallMOHHOM paboThl. [laHHas AuccepTaloHHas paboTa CONEPIKUT
aKTyaJIbHbI€ JIaHHBIE O KOJIMYECTBE JIEIHUKOB, U3MEHEHHUE UX IUIOIIAU, OaaHce
MacChl JIEMTHUKOB U MOJEIMPOBAaHUE OalaHCa MACCHI.

Cea3b  HccjIel0BaHUST € @porpaMMaMu (IIPOeKTaMHM) W HAy4YHOM
TeMaTukoi. Tema JUCCepTalIMOHHOW paboThl pa3paboTaHa Ha OCHOBE
CTpaTeTU4YeCKUX JOKyMeHTOB PecnyOmuku  Tamkukuctan, B  4YaCTHOCTH
«locymapcTBeHHasi MporpaMMa HU3Y4Y€HUsS U COXPAHECHHS JICIHUKOB PecryOnmku
Tamkukuctan ©Ha 2010-2030 ronbl, «HamuoHanbHas BoAHAasE CTpaTerys
Pecny6muku Tamkukuctan Ha niepuon 10 2040 rona»; a Takke MPU BHIMOTHEHUU
Hay4HO-UCCleoBaTeabckoi paboTel, mnpoBoaumor [HY «llentpa wusydenus
JeaHuKoB» HannonanbHOM akageMuu Hayk TajpkukucTaHa Ha Temy: «Pa3paboTka
Karanora (atmaca) neanukoB PecnyOmuku  TamkukucraH Ha  OCHOBE
WHHOBAIIMOHHBIX T€OMH(GOPMAIIMOHHBIX TeXHOJOrui» Ha mepuoxa 2022-2026rrT.
(HUP): TP Ne0123TJ1528.

OBIIAA XAPAKTEPUCTUKA NCCIEAJOBAHUSA

Heap wuccienoBaHusi - M3YYEHUE W OILICHKA BIMSHUS KIMMaTUYECKHUX
M3MEHEHUH Ha OalaHC MacChl M JUHAMUKY JIETHUKOB B BBICOKOTOPHON MECTHOCTHU
Oacceiina o3epa XoBapkyib Ha Bocrounowm I[lamupe.

3anaum ucciaenoBanms. /i1 Toro, YToObI MOJYUYUTD JKETAEMbIE PE3YJIbTATHI
HEO0OXOJAMMO PEIIUTh CIAEAYIONINE 3a0aun:

1. TIlpoBectn ananmu3 oseneHeHuss OacceiiHa o3epa XOBapKyldb C

MIPUMEHEHUEM HOBBIX TEXHOJIOTHH 3a 2018 T.
2. Hcnonb3ys COBpEMEHHBIE TEXHOJIOTHUH, IMPOBECTH OLICHKY JAMHAMHUKU
onenenenus ¢ 1977 mo 2018 rr. GacceitHa o3epa X0BapKyJib.

3. yCOBCpH_ICHCTBOBaTB METOABI U TCXHOJIOI'MHU paC‘IéTOB OajlaHca Macchl
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JIETHUKOB OacceitHa o3epa X0BapKyJIb.
4. CmonenupoBath OalaHC Macchl JIETHUKOB OacceliHa o3epa X0BapKyJib.

OO0bekT uccienoBanusi — JleqHUKM W JEAHUKOBBIE CHCTEMBI OacceiHa
o3epa XoBapkysb Mypradbckoro paiiona ['opHo bagaxmranckodi aBTaHOMHOM
00JacTH.

IIpeaMer ucciaenoBaHMs - COBEPUICHCTBOBAHHWE METOJOB U TEXHOJIOTHM
u3MepeHus OanaHca Macchl JISTHUKOB, MOJICIIUPOBAHUSL M IPUMEHEHHBIX METOIOB
JTMCTAHIIMOHHOTO 30HMPOBAHUS JIETHUKOB OacceliHa o3epa X0oBapKyb.

[IpsiMoOli  TIALMONIOTUYECKUH METOJ ISl M3MEpeHus OajlaHca Macchl
JICTHUKOB, OCHOBAHHBIM Ha TMOJEBBIX M3BICKAHUSAX M KaMepajbHbIX paldoTax.
MopenupoBanue OamaHca Macchl JIGAHHMKOB C momoibio Monend "SMB'".
Hcnonb3oBaHue NUCTAaHIIMOHHOTO 30HAUPOBAHUS, KOTOPBIE BKIIOYAIOT 00pabOTKy
CIyTHUKOBBIX CHUMKOB Landsat 1-8, Sentinel 2A, IIMP Alos Palsar u SRTM,
0o0paboTKa JaHHBIX TPOUCXOIUT B Takux mnporpammax kak ArcGIS, QGIS u
JIpYTrux reonHGOPMaIMOHHBIX CUCTEMAX.

Hay4Hasi HOBH3HA.

1. WN3ydyeHO COBpEMEHHOE COCTOSIHME OJeJACHeHUs OacceilHa o3epa
XOBapKyJib.

2. CocTaByieHbl COBPEMEHHBIE KapThl JICITHUKOB OacceiiHa 03epa X0BapKyJib.

3. Ilonyuensl mepBbie JaHHBIE OallaHCa MacChl JICIIHUKOB OacceiHa o3epa
XoBapkyJb (Ha npuMmepe seaauka Nel139).

4. YCOBEpIIEHCTBOBAHA METOJMKAa MOHHUTOPUHIA COCTOSIHUSI JICTHHUKOB
OacceiiHa o3epa X0BapKyJib.

5. CmozenupoBaHo OanaHc Macchl JIETHUKOB OacceiiHa o3epa X0BapKyb.

6. Paspaboranbl pexkOMEHAAIMM TI0O HCCICIOBAHUIO JICIHUKOB C
npuMeHenueM JI33, MoaenupoBaHMEM W OPSMBIMU  TIISIIUOJIOTUYECKUMU
METOJaMH C YYETOM OCOOEHHOCTEH KimMMaroreorpadudecKux yCIOBHM OacceiiHa
o3epa XO0BapKyJlb.

IMos10:xeHus, BHIHOCUMbIE HA 3AIIUTY:

1. TlpoBeneHbl u3MepeHUs] TasHHUS JIEAHUKOB C HcCMoib3oBaHueMm J133,
OacceiiHa o3epa X0BapKyJib.

2. OG0OCHOBAHO COCTOSIHME COBPEMEHHBIX JICITHUKOB M HM3MEpeHue OajiaHca
Mmacchl ieqauka Nel39 B 6acceitne o3epa XoBapkyibs Ha BocTounom [lamupe.

3. [Momyuens! pe3yabTaThl MOJICTMpPOBaHMs OanaHca Macchl enaruka Nel39 B
OacceitHe o3epa X0BapKYyJIb.

Teopernueckassi HM NpaKTH4YecKas 3HAYMMOCTL  HCCJIEeJOBAHMS.
Pe3ynbTaThl 1aHHOM AMCCEPTALMOHHON pabOThl MOTYT OBITh UCIIOJIb30BaHbI MPU:



- MOHHUTOPUHIE OJICICHEHUS M OLICHKE BIMSHHUS KJIMMaTa Ha JCAHUKHU C
MPUMEHEHUEM METOJIOB JUCTAHIIMOHHOTO 30HIUPOBAHUS;

- pacu€re OamaHca MacChl JIEMHUKOB B COBPEMEHHBIX KIMMATUYECKUX
ycuoBusx Bocrtounoro [Tamupa;

- MOJIeJIMpOoBaHKEe OajaHCa MAacChl JICAHUKOB B KIMMATHYECKUX YCIOBHUSAX
Bcero Bocrounoro [lamupa.

- W3y4YeHHUE TILHUOJIOTUYECKOTO pEXUMa JEIHUKOB OacCeiiHOB pek
TamKkuKUcTaHa ¢ MPUMEHEHUEM COBPEMEHHBIX cpeacTB [[33;

- METOJUYECKUE U TEXHOJIOTUYECKUE OCHOBBI ONpPENEICHUs OallaHCca MacChl
JICTHUKOB ¥ MOJICIMPOBAHMS;

CreneHb HOCTOBEPHOCTH Pe3yJTATOB JAUCCEPTAIlMM OCHOBBIBAECTCS Ha
CIEAYIOIINX KIFOUEBBIX ACHEKTaX: MCIOJIB30BAHUE METOJIOB I MCCIEAOBAHUM,
KOTOpbIE CYHIECTBYIOT M TMPOBEPEHBI BpEMEHEM, a Takke HX 3(PHEKTUBHOCTD
MOATBEP)KJCHA OTEUECTBEHHBIMU U 3apyOCKHBIMU YYEHBIMH B  TMPOIECCE
NOJIyYeHUs]  pe3yJbTaTOB  3a  MHoOrosetHuii  mnepuon. lloareBepxaeHue
JIOCTOBEPHOCTh PE3YyJIbTaTOB PabOThl 0OECIEYMBAETCA KOMIUIEKCHBIM MOAXOA0M,
BKJIIOYAIOIIUM TPUMEHEHHUE MPOBEPEHHBIX METOJIOB, IMPOBEJACHUE IOJIEBBIX U
KaMepaJlbHBIX HUCCIEAOBAHUN, HUCIIOJB30BAHUE COBPEMEHHBIX TexHosorui /133,
CTaTUCTUYECKUN aHaliu3, CPABHEHHE C JAaHHBIMU JAPYTUX HCCIeAoBaTeNel u
0JI0OPEHHBIMU HAYYHBIM COOOIIIECTBOM.

CooTBeTcTBHE IMCCEPTANUM NACTIOPTY HAYYHOH CIIEIHAJIbHOCTH.

ConepxxaHue JaHHOM paOOThl OTpa)KaeT CJIAEAYIOIIME IYyHKThl MAacropTa
cienmaneHoctT  2.1.  ['eonmorusi, reome3usi, TUAPOJIOTUSA, CTPOUTEILCTBO,
apxutekrypa (2.1.37. 'maponorus cyum, BOAHbIE PECYPCHI, THAPOXUMHUS):

3. [IpobGmeMbl pernoHaNbHOW THAPOJIOTHUH TOA0OMS H  pa3Iuyus
BOJIOCOOPHBIX TEPPUTOPHUIA 10 YCIOBUSIM (POPMHUPOBAHUS PEYHOTO CTOKA, T€HE3UCa
COCTABJISIFOIINX CTOKA, (PU3MUECKOW U CXOJACTHUYECKOW MPHUPOIBl KOJCOAHMIA
BOJHOCTU PEK, MPOCTPAHCTBEHHO-BPEMEHHOW HM3MEHUYMBOCTH PETHOHAIBHBIX U
MECTHBIX BOJHBIX PECYPCOB.

4. Ocobennoctu TUAPOJIOTHYECKUX, TUAPOXUMHAYECKUX 151
IUAPOOHOIOTUYECKUX TMPOLIECCOB B 03€pax M BOJAOXPAHWIMIIAX, TUHAMHYECKHE
SABJICHUS B 03Epax, BOJOXpAHWIUIIAX W MpyJax, T'eHe3uC U TpaHchopmaius
COCTOSIHUS BOJHBIX Macc, MPOOJEMbl JUMHOJIOTHYECKOTO MOJCIUPOBAHUU
BHYTPUBOJIOEMHBIX  SBJICHUM, TUIPOIKOJIOTUUECKON ONTUMHU3ALMU PEXUMA
BOJIOEMOB CYIIH.

12. Pazpabotka METOJIOB MaTEMaTHYECKOT'O MO/JICTTUPOBAHUS
TUAPOJOTHUYECKUX U THAPOXUMUYECKUX MPOLIECCOB.



JInuHBbI BKJAQJA COMCKATEJ YYEHOWl CTelmeHH B MOJATOTOBKE
auccepraumu. JlanHas  paboTa  sBISIETCS  pe3yJbTaTOM  MPOBEAEHHBIX
rccienoBannii aBropa B «LlenTpe n3yuenuns negnnkoB HannonanbHOM akaiemMuun
HayK Ta/pKMKUCTaHa» M COCTOMT B BbIOOpE HaIpaBIEHUS HUCCICAOBAHUS MU
peleHusl  TMOCTaBJIEHHBIX  3aJady, C HCHOJb30BAaHUEM JIMCCTAHI[MOHHOIO
30HJIUPOBAHMS JICAHUKOB, MOJIEBBIX PabOT U MX KaMEpaJbHBIX PAacueTOB a TaKkKe
MOJICTIMPOBAHUS JICTHUKOB OacceiiHa o3epa XOBapKysb, 00pabOTKEe U aHaIM3e
MOJYUYEHHBIX JaHHBIX, Pa3pabOTKE pPEKOMEHJALUM, a TaKXKe BHEAPECHHUS UX B
HAy4YHbIE U UCCIIEIOBATENBCKUAE PAOOTHI.

BriBosbl M0 pe3ynbTaTaM MPOBEICHHBIX HAYYHBIX, - U1 HAYYHO-TIOJIEBBIX U
AKCHEANIUOHHBIX UCCIIEIOBAaHUM ObLITH OCYILIECTBJICHBI Hay4YHBIMU
PYKOBOJIUTEIISIMHU.

AnpoGauuss m BHeapeHue. Pe3ynbraThl paboOThl ObUIM JOJOXKEHBI U
00CYXJIeHbl Ha PECIyOJIMKAHCKUX U MEXKIyHApOIHBIX HAYYHBIX KOH(PEPECHITUSX:
«JIeTHsIs1 IKOJIA TIO aKaJeMHUYEeCKOMY MUChMY B pamkax KoHkypca CTyJleHuUeCKuX
UCCIICIOBAHUM TI0 YCTOMYMBOMY YMPABJICHUIO NPUPOJHBIMU pecypcaMu B
entpanbHoii Aszum u Adranucrana» (r. Anmarsel, 2019), MexaynapoaHas
Hay4HO-TIpakTudeckass KoHdepeHimss «COBpEeMEHHOE COCTOSIHME —JICHHUKOB,
oJieJIcHEHUEe U Kpuocdepa B mpolecce riodanbHOro moTeruieHus», (r. Jymanoe,
2021), «IlepBas xondepenmus no npoekty Ilamup» (r. @pudypr, IlIBelinapus,
2022), «Jlemuuku PecnyOawku TamKHKUCTaH: COCTOSHHE, IIOJOKEHHE M
nepernekTuBbl  u3ydeHus» (r. Jyman6e, 2022), MexayHapoaHas HaydHas
KoH(pepeHus «Bomnpocsl H3ydeHHs, COXpaHEHHUs JIEJHUKOB U palMOHAILHOE
HCIIOJIb30BaHUE BOJHBIX pecypcoB llentpanbHoit Azum” (1. ymante, 2022),
MexnayHnaponnas kKoHpepeHIUs «baKMHCKUI MOJIOACKHBIM KIMMAaTHUYCCKUN
muanor Dy (r. baky, 2024).

Iyonmukanmu 1o Teme auccepramum. OCHOBHBIE  pe3yJIbTAThI
WCCJICIOBAHUM MO TeME JUCCEPTAllMU W3JI0KEHBI B 16 HayYHBIX CTaThAX, B TOM
YyuCJe D Hay4YHBIX CTAaTe OIMyOJIMKOBAHBI B BEAYIIUX PEIEH3UPYEMbBIX HAYYHBIX
xypHanax BAK npu I[Ipe3unente Pecniybnuku TampxukucTas.

Crtpykrypa u 00béM auccepramum. J(uccepraimonHas padora COCTOUT U3
148 ctp. xomMOblOTEpHOTO TeKcTa, U3 HUX 120 cTp. OCHOBHOIO TEKCTa, U COCTOUT
13 BBEJICHMS, 4 TJaB, 3aKIIOYCHHUS W TNpuiaokeHuil. B pabore comepkurcs 48
pucynkoB u 15 tabnui. Cnucok MCMONB30BAHHOM JIMTEPATyphl COCTOUT U3 182
HaWMEHOBaHUM, B ToM unciie 108 Ha HHOCTpaHHBIX S3bIKAX.



OCHOBHOE COJIEP KXAHUE NIUCCEPTAIINU

Bo BBeneHuM auccepTarMOHHONW pabOThl 00OCHOBAaHA aKTYaJdbHOCTHh TEMBI
VCCJIEIOBAHMS, aHAIM3UPOBaHA CTENEHU W3YYEHHOCTH TEMBI HCCIEAOBAHMS CO
CTOPOHBI 3apyOESKHBIX U HAITMOHAIBHBIX YUEHBIX, a TaKKe COPMYITUPOBAHBI LIEIH
U 3a/1auu uccaegoBanus. OnpeneneHbl 00bEKT, MPEAMET U METO/Ibl UCCIIEIOBAHUS.
[Toka3aHbl Hay4dHblE HOBHM3HBI JUCCEPTALIMOHHOM pabOTHI, TEOpETHYECKass M
PaKTUYECKass 3HAYMMOCTh, JOCTOBEPHOCTh IMOJIYYEHHBIX pPE3YyJbTAaTOB, a TaKkKe
OCHOBHBIE TIOJIO)KEHMS, BBIHOCMMbIE Ha 3amury. OnpeneneH JHMYHBIA BKJaA
aBTOpa, MPUBEJEHBI anpolarusi padboT MO TeMEe MCCIEeI0BaHus, a TaKkke 00beM U
CTPYKTypa IUCCEepTaLUU.

IlepBasi r1aBa juccepTalii IOCBSIIEHA BOMPOCAMHU AKTYaJbHOCTH
MPOBEICHHBIX HAYYHBIX, (YHIAMEHTAIBHBIX M MPUKIAJHBIX KPUOCPEPHBIX
UCCJICIOBAaHUM, OCOOCHHO Ha TeppuTopuud Ta/PKUKUCTaHA. AHAIU3UPOBAHBI
pa3MyHble METOAbl H3yYeHHs] KpUOc(hephbl, KOTOpPHIE HAIOT BO3MOXHOCTb
MOHMMAHUSl PA3IMYHBIX KJIMMATUYECKUX TMPOIECCOB Jii CBOEBPEMEHHOTO
MPOTHO3UPOBaHUsl OyAyIIEro COCTOSHUS oyieeHeHus. «Pe3ynpraTtel 0030pa
JUTEpaTypbl MOKA3bIBAKOT, YTO Ha JieMHHKax Bocrounoro [lamupa 3a mociennune
50 ner He mNPOBOAUIUCH (yHIAMEHTAIbHBIE HWCCIEAOBAHUS, B TOM 4YHUCIE
u3MepeHue OanaHca Macchl JETHUKOBY [1].

«CornacHO TIOCIIETHUM JIaHHBIM B OacceifHe o3epa XOBapKyJb HMEETCS
6onee 400 JieTHUKOB, IUIOMAb KOTOPHIX Oonee 0,1 kM? ¢ oOmiel miomankso 6omee
560 kM?, HauMHAasg C MaJbIX KAPOBHIX M 3aKAHYMBAS OOJBIIMMH JEHIPUTHBEIMH
JICTHUKaMHM, HallpuMep, Kak JieaHuk OKTI0pbckuii» [1].

Bo BTOpoii riaBe juccepTalMu  MPEACTABICHBI  TUIALMOJIOTUYECKUE
UCCJICIOBAHUSI C TIPUMEHEHUEM COBPEMEHHBIX TEXHOJOTUH W TEXHUYECKUX
CPEACTB MOHUTOPHUHTA.

«'Asmonoruueckre  WCCIENOBAaHUS € TNPUMEHEHHEM  COBPEMEHHBIX
TEXHOJIOTUIA ¥ TEXHUYECKUX CPEJCTB MOHUTOPHHIA OJie/lcHEHHE OacceiiHa 03epo
Xoapkyiby [2, 3]. «PacmmdpoBka JeTHUKOB BEIOPAHHOTO 00BEKTA MPOBOANUIACH
nyTéM aHajiv3a CIyTHUKOBBIX CHUMKOB (landsat 2-5-7-8). Ilockoiibky B KOHIIE
aBrycTa M Hayalle CEHTSOps JIEAHUKU OCBOOOXKIAIOTCS OT CE30HHOTO CHeEra,
UAeHTU(UKALMSA U ONpe/ieJIeHUE KOHTYpPOB JIEAHUKOB OacceiiHa MPOU3BOIWIKCH
Ha OCHOBE CITYTHHKOBBIX CHHMKOB 3TOTO BpeMEHHOro nepuoja (tabdiuma 1)» [4,
5].

Ta6auna 1. - CnyTHUKOBBIE CHUMKH, UCIIOJIb30BaHbIE B pabOTe (COCTaBICHO CAMUM aBTOPOM)

Tun cnyrauka JaTa cbéMKkH KomOnHanus kaHa10B
Landsat 02 MSS 1977.09.28 SWIR-NIR-RED




IMponomxenune Tadauunl 1.

Landsat 05 MSS/TM 1994.09.01 SWIR-NIR-RED
Landsat 05 MSS/TM 1998.09.12 SWIR-NIR-RED
Landsat 07 ETM+ 2008.07.29 SWIR-NIR-RED
Landsat 08 OLI/TIRS 2018.09.03 SWIR-NIR-RED
Sentinel-2 2015-2018 SWIR-NIR-RED
SRTM 2000

ALOS PALSAR 2006-2011

Jlnst 0011IeTO MTOHMMAaHUS COCTOSIHUS OJIeJIeHeHHs OacceiiHa o3epa XO0BapKyJib
ObLIa Mpou3BeicHa olM(pPOBKa BCEX JICTHUKOB.

«/lns m3MepeHusi OGajjaHca MacChl JIeIHHUKA TPUBEICHBI PE3YyJbTAThI
MOJIEBBIX MCCJIEOBAaHUN U KaMepalibHOM 00paboTku pacuéra OanaHca MaccChl
JeTHUKOB. VccnenoBanne BHITOTHSIOCH B COOTBETCTBUH C IIIMPOKO MUCIIOJIB3yEeMOM
METOIUKOM, POBEPEHHOM r0IlaMH OIBITOB MUPOBOM IPaKTHKU [6, 7].

«C wucmonb30BaHUEM CIyTHUKOBOro cHHUMKa Sentinel-2A 3a 2019 roxg u
nporpamMmbl ArcGIS Obls1a TOCTpoeHa cxema JIeTHHKA, OTpeIesieHa ero IUIomab,
100aBIEHbI U30JIMHUM, a TakKe co3daHa TpEéxmepHas mojenb jeaHuka Nel39 ¢
IEJTBIO JIYUIIIEr0 BU3yaIbHOTO BOCIIPUATHS 00BbEKTa U ero oporpaduu» [8].

«IIpouecc wuccrmenoBaHuid BKJIKOYAT JIBa JTama: MPOBEACHUE TOJIEBBIX
u3bICKaHUi (pucyHOK 1) W kamepaibHyl0 pabOTy Mo MOACYETY OajaHca Macchl
nenuuka. [loneBple mccneq0BaHUs BKIIOUAIM BBITTOTHEHUE CICAYIONIUX PadoT»

[8].

S 7 e T
‘ f PTG

Pucynok 1. - OcHOBHBIE MeTO/IbI TONEBBIX paboT: A) Peiika B 30ne abmsuuu; b) Lllypd B 30HE
akkyMmyJssinuy; B) 30HbI a0siiuy ¥ akKyMYyJISILIMM JI€THUKA

B 2018 romy Ha 3apaHee omnpeneséHHBIX TOYKaX, UIACHTHU(PUIIUPOBAHHBIX
yAal€HHO, ObUIO pa3MelnieHo 7 peek Ha MiyOuHy 4 u 6 MEeTpoB JUisl U3MEPEHUs
abmauuu. Peilku s OLEHKM TMOTEPU MacChl B 30HE aOJALMM JIETHUKA ObLIH
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YCTaHOBJICHBI C UCTIOJIb30BaHUEM TlapoOypa Ha naty 05.08.2018 roma. B 2019 roay
5 aBrycra ObUIM TIONyYeHBI JaHHBIE C pPEEK, M 3aTeM OBLIM IepEeyCTaHOBIICHBI
HOBBbIE peilku. Pe3ynbrarel paboT B 30HE AKKYMYJSIIMM Jaldd BO3MOKHOCTh
HOJIyYUTh UH(POPMALUIO O IMJIOTHOCTH U BBICOTE CHEKHOTO HAKOTIJICHUS.
Hcnouab3oBanue MeToda KOHTYPHBIX JIMHMH VI pacyéra roaoBoro
O0anmaHca maccel JiegHuka. J[ns anHanuza OanmaHca Macchl NPUMEHSUIMCH JBa
MeTo/1a: POGUIBHBIA METO M MeTOA U30auHMUH. [IpoduipHbIi METOL OCHOBAH Ha
W3MEHEHUH JIOKAJIBHBIX 3HA4YE€HHH OanaHca MacChl B 3aBUCUMOCTH OT BBICOTBHI.
Meton wu30iMHUKA OajmaHca Macchl 3aKIOYAaeTCs B MHTEIPUPOBAHUM IO BCEH
wiomwaan jgeanuka. Menonas3ys npoduiabHbIi METOM, Mbl aHAIM3UPOBAINA OaJlaHC
Macchl 1A Kaxaoro 100-MeTpoBOro MHTEpBaia BbICOT, KaXKIbII U3 KOTOPBIX UMEI
CBOIO IUI0IIAAb. [l 06macT abasAUK ONpenessuIM IJIOMAAb MEXTY U30JUHUSAMU
KAaK JIMHEMHYIO PErpecCUI0, COOTBETCTBYIOIIYIO BCEM €XKETOAHBIM H3MEPEHUSIM

(puc.2).
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Pucynok 2. - Ismepenns 6ananca macchl nennuka. [IpoduiabHbIi MeTO (2), METO M30JIMHUH
(0)

Jluaust paBHOTO Oayanca Macchl JISHUKA TPOBEICHA MEXKIY TOYKAMH,
paBHbIMH 1,5 M B.3. mng obmactu Al ¢ mromaznero 0,06 kM? GBUIO IPHCBOEHO
3Hadenue -1,75 M B.3., a 1 obsactu A2 ¢ mromanso 0,53 kM? GbUIO NPUCBOEHO
3Hauenue -1,25 (pasuuna 0,5 M B.3.). O6nacte A2 uMeet OONBIIYIO TUIONIAAbh Ha
JAHHOM JICTHUKE, JTO CBS3aHO C TEM, YTO JaHHAs ILIOMIATh PACIOJOKEeHa Ha
MIOJIOTOM MECTHOCTH Ml HE UMEET OOJIBIIION pa3HUIIBI BHICOTHI.

MoaeaupoBanue  pacuer  0ajaHca  Maccbl  JIEAHUKOB.  [[na
MOJICTMPOBaHUS OanaHca Macchl OBUTH MCTIONB30BaHbl TAKUE JAaHHBIC KaK TasHUE
JICTHUKA B 30HE a0JSAIMU, KOTOPhIE OBUIA MOJYYEHBI MyTEM YCTAHOBKH B 30HE
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a0y aOJSIITUOHHBIX PeeK, U HAKOIUICHHE CHETa B 30HE aKKyMYJISAIUU MyTEM
MIPOBEICHUSI U3MEPECHUM B IIypQe, BEHIKOMIAHHOM B 30HE aKKyMYJISIIUH. Takke I
MOJICTUPOBAHUS MBI HCTIOJB30BAIM MeTeoAdaHHbIe. [lapaMeTpsl Moaenn 3a0at0Tcs
B (haiine set params. R B manke monenu. Mbl oTkpbiBaeM 3ToT (aitnn B RStudio u
yCTaHaBIIMBaeM IMapaMeTphl, Kak Toka3zaHo B Tabmwime 2. EcTh MHOro npyrux
apaMeTpoB, KOTOPHIE MOKHO YCTaHOBHUTH, HO B 3TOM TIEPBOM MO/ICITUPOBAHIH MBI
yCTaHaBJIMBAEM TOJBKO CaMble BaXHbI€ W3 HUX. [Ipy M3MEHEHHH TapaMeTpOB

BaXHO COXPAHHUTh TOT ke GopMar.
Ta6auua 2. - [TapameTpbl MOsIEIH, KOTOPbIE MBI H3MEHSIEM

Parameter name Value Explanation (IlosicHenue)
(MUmsa mapamerpa) | (3HauyeHue)

name_glacier "zulmart" Mms TeIHKKA, 3TO TO K€, YTO M IMamka B input \
filename weather "weather_zulma [ms meteodaiina, KOTOPOE Mbl YCTAHOBUIIN
rt.dat”

file weather nskip |4 KonnyecTBo CTPOK, KOTOPBIE HYXKHO HPOITYCTHTH B
MeTeo-daiiie, ecTh 4 CTPOKH, KOTOPbIC HE ABJISIOTCSI
TaHHBIMH

grids_crs 32643 EPSG koj cuctembl koopauHar, 32643 - 3osa UTM
43N

filename massbalance'mb_zulmart.dat{ims ¢aiina ¢ rogoBsIME U3MEPEHHUIME OaaHCa MacChl,

annual KOTOPBIN MBI YCTaHOBHITH

filename massbalance|"" Wwms daiina ¢ 3MMHIME U3MEPEHUSIMU OalaHca Macchl.

winter Y Hac 3TOro HET, MO3TOMY MBI OCTABIISIEM €0 IYCThIM

weather aws 4000 Bricota MeTeoganHbIX. B daiine 3ynmapt ykazaHa

elevation BbIcOTa 4000 M

first _ year 2019 [1epBEIii TOJT, KOTOPBIA MBI XOTUM CMOJAEITHPOBATH:
2019

last_year 2019 [Tocnennuii roa, KOTOPBIA MBI XOTUM CMOJEIIUPOBATh,
MBI XOTHM CZENaTh TOJIBKO OJWH TOJI, TaK YTO 3TO
cHoBa 2019

B Tperneii riaBsbl quccepTaiiy mpeACcTaBlIeHbl HCIEAOBAHUS U PE3YIbTaThI
KaMepanbHO 00paboTKM pacy€Ta TMHAMUKH JIETHUKOB.

Fasimumonornyeckne MCCaeA0BAHUSA M OLEHKA JTMHAMHMKH OJieJeHeHHs
O0acceiina pexu CapsiryHn. bacceitn pexku CapoiryH (puc.3) sSBISETCS MPaBbIM
IPUTOKOM PEKH AKIKUITa, KOTOPasi B CBOIO OUEPEb BIIAIAaeT B 03ep0 XOBaAPKYJIb.
[TpoBenénnas oumdpoBka neAHUKOB OacceiiHa peku CapbIlyH U OLIEHKAa HX
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wiomaan oxsarteiBaeTr nepuon ¢ 1977 mo 2018 roa. AHanu3 CIIyTHHKOBBIX
CHUMKOB 32 3TOT MEPHUOJI MOKa3aJl YMEHbLIEHUE TJIOMAAN MOYTH BCEX JIEHUKOB,
3a HCKIIIOYeHHeM Jieqauka Nel35.
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Pucynok 3. — Kapra 6accelina peku CapbITyH, IPUTOK 03epa XOBaPKYJIb (COCTABIICHO aBTOPOM)
Bosnee moapoOHbIe TaHHBIE 00 U3MEHEHUH TUIONIAAH JICTHUKOB MPUBEACHBI B

Tadnmie 3.
Tab6auua 3. - [Tnommaay IeAHUKOB MO TAHHBIM JAUCTAHIIMOHHOTO 30HpoBaHus ¢ 1977 o 2018
IT.
Peka Capbiryn nputok p. Akmkuniara. bacceiin 03. Xopapkyas (KapakyJb)
Ne Tum Dkcrno | Tlnomaas TeIHUKOB KM?
JEIHUKA sumsa | 1977r. | 1994r. | 1998r. | 2008r. | 2018r.
132 JlomMHHBIH C3 0.59 0.55 0.54 0.54 0.53
133 JloNMMHHBINA CB 0.41 0.41 0.41 0.33 0.33
134 JIOMMMABIA,  MACTR | o\ 949 | 146|146 | 143 | 136
CJIO’KHO JTOJIMHHBIH
135 Clolonoselit, — Hacth | o3 118|018 |048 |0.18 | 0.8
CIIO’KHO JTOJTMHHBIH
136 JIOMMHHBIL, — MacTh |01 094 094 | 089 | 0.89
CIIO’KHO JTOJTMHHBIH
137 JloNMMHHBINA B 0.16 0.16 0.17 0.15 0.14
138 KapoBo gonuHHbII CB 0.24 0.22 0.26 0.21 0.21
139 JlonuHHBIN C 3.85 3.76 3.75 3.7 3.66
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IIpoxosxenue Tadaunbl 3

140 JlonuHHBIN 3 0.14 0.14 0.14 0.13 0.12
141 Bucsunii 3 0.25 0.25 0.25 0.25 0.24
142 JloMMHHBIN B 0.97 0.97 0.98 0.94 0.92
143 CKJIOHOBBIH B 1 1 0.99 0.93 0.89
144 CKJIOHOBBII C 0.54 0.52 0.52 0.47 0.46
145 JlonvuHHBIH CB 0.81 0.81 0.81 0.79 0.79
146 JIoMMHHBIN B 1.32 1.28 1.27 1.23 1.23
147 CKJIOHOBBIN CB 0.84 0.81 0.82 0.74 0.7
148 ACHMMCTPHIHO B |07 |o068 |069 |062 |058
JIOJTMHHBII

149 JlonuHHBIN B 0.14 0.13 0.13 0.11 0.11
Bcero 14.65 14.27 14.31 13.64 13.34

HCCHGIIOB&HHH BBIABHUIIM COKpPAIICHHUC 061]161?1 miomaan JCOAHHUKOB B

usyuaemoM Oacceiine Ha 9% (1,3 xm?) ¢ 1977 mo 2018 rox. Ilpu ToM B mepBoe
JecaTHIeTHE yMeHbIIeHue coctapuio 0,38 kM2 BO BTOpOE — HE3HAUYUTENILHOE, 4 B

tperbe — 0,67 kM?. B 4yeTBEPTOE NIECATUIIETUE TUIOLIAAL OJIeICHeHUsT OacceiiHa
cokpartunack Ha 0,3 kM2,

Ha PUCYHKC 4 1I0Ka3aHbI IMIPOHYMCPOBAHHBIC I'PAHUIBI JICAHHKA I10 I'OJaM Ha

OCHOBE CITyTHHUKOBBIX CHUMKOB. JIuaus 1 — rpanuna 2018 ronxa, munus 2 — 2008
roaa. Buagno, uto ¢ 2008 no 2018 rog negnuk orcrynmi Ha 80 m. C 1998 mo 2008
rox (muauum 3, 2) orcryrienue coctaBuiio 40 M, ¢ 1994 o 1998 roxn (sinnuu 4, 3) —
30 m, ¢ 1977 mo 1994 ron (munamm 5, 4) — 50 m. B o6mieit cinoxxknoctu ¢ 1977 mo
2018 rog negnuk orctynuia Ha 200 MeTpoB.
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Pucynoxk 4. - Orctyn negauka Nel39 (cocraBiieHO aBTOpOM)
[TepBoe m3MepeHue OajaHca MacChl JIEMHWKA Ha BOCTOYHOM [lamupe B

OacceiiHe o3epa X0BapKyJib, IOKa3aJ1 HIKECIEAYOIIHNE PE3YIbTaThI.

Cpennuii 6amanc Maccel B obmactu bl= -1,75M B.3., miomaas JaHHOU
obnactu pasHa A1=0,06 kM2, 1o popmyie A*b=AM 6bL1 HONyYeH GagaHC MACCHI
nanHoro moyis — AMI= -0,105 M B.3. Takue nelcTBUs ObUIM MPOBEACHBI M IS
JIPYTUX TOJIEH:

A = 001aCTh ¢ paBHBIM 6ATaHCOM MACCHI (30HBI MEXKTY U30IMHHMI), KM

b = mprcBoeHHOE 3HaUeHKE OalaHCa MACChI, M B.9.

A*b=AM

AMcpa= AM1+ AM2+ ... + AM6
AMcyanial Acysa= b M B.D.

Ta6auna 4. - Pacuér Oaanca Maccel

HJIOHI&IIB KaXJ101ro 1moJist I(M2 bananc macchl Ka>XJ1010 I1MoJisd

A1 =0,06 kM AM1=A1 b 1 = 0,06%(-1,75) = -0,105

A2 =0,53 kM AM?2= 0,53*(-1,25) = -0,6625

A3 =0,17 kM AM3= 0,17*(-0,75) = -0,1275

A4 = 1,15 kM2 AM4= 1,15%(-0,25) = -0,2875

A5 = 1,21 kM? AM5=1,21*0 = 0

A6=0,11 xw? AM6 = 0,11*0,25 = 0,0275

A7 = 0,42 kM2 AM7=0,42*0,5 = 0,21
AM1 + AM2 + AM3 + AM4 + AM5 + AM6 +
AM7 =-0,945

AMcymmMma B —0,945

basianc maccel =
AcymMma

3.66 = —(0,26 M B. 2.

2018/201

MNBEM [m B.3.]

9

Mepwnog namepeHun (rogoBoON, CKOPPEKTUPOBaHHLIW): 07/16 — 07/15
b, =—-0.247 m B.3.
CK3: 0.090 m B.3.

-40 -30 -20 -1.0 -04 0.0 0.4 1.0 2.0 3.0 4.0

Pucynoxk 5.

- Kapra mogenupoBanus 6ananca

maccel tegauka Nel39

Mogens (puc.5) orodpakaet
pacnpeneneHne rogoBbIX 3HAYEHUN
OajlaHca  Macchl  MOBEPXHOCTH
(SMB) nans nennuka Nel39 Ha
Bocrounom Ilamupe B 0Oacceiine
o3epa XOBapKyJib 3a TMEPUOI C
07/16/2018 mo 07/15/2019.

Ha ocHoBe 1poBEnEHHBIX
UCCJICIOBAaHUM  MOXXHO  CJENaTh
(1% 00 HAOJIIOIEHUS 1o
MoOJieIupoBaHui0 JeaHuka Nel39:
Pucynok 6a moxaspiBaeT CE30HHBIC




U3MeHeHus: OanaHca Maccbl B TedeHue roaa. OTpulaTelbHbIE 3HAYEHUS
INPUCYTCTBYIOT C HIOJISI MO HOSIOpb, JOCTHras MHHMMyMa okoio -0,6 M B.3. B
OKTSIOpEe, YTO COOTBETCTBYET IMEpUOAy aOsIuu WIM  TasHUA  JIbJA.
[TonoxxurenbHblE 3HaYEHUs] HAOIIOJAOTCS C JeKaOps MO HIOHb, ¢ MaKCUMYMOM
okoso -0,2 M B.3. B amperne-mae, ykasbplBas Ha IIEpUOJA AKKyMYJILIMM HWIIU
HAKOIUIEHUsI CHera. A pUCYHOK 60 NEMOHCTpHUpYET JIETHUM 3MMHUN U TOJIOBOU
OaslaHC Macchl JIEIHUKA, KpUBasi HAUMHAETCA C OTPULATENbHBIX 3HAUEHHUI OKOJIO -
0,7 M B.3. B HIOJIE-aBIyCTE, YTO OTPAKAET JIETHEE TasHUE. 3aTEM OHA IOCTEIIEHHO
BOCCTAHABJIMBAETCSl JI0 IIOJIOKUTENIbHBIX 3HAUYE€HUM B JieKkaOpe-sHBape Iocie
OCEHHE-3UMHEN aKKyMyJisinuu. Makcumym okoso -1,0 M B.3. Jocturaercs B Mae-
UIOHE, T0CJe Yero HaOIrogaeTcs pe3koe CHIKEHUE, 3aBepiiiasi TOJ0BOM UK.
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Pucynok 6. - MonenupoBanue moBepXxHOCTHOM GanaHca macchl JieaHnka Nel39

quBepTaH rjiaBa NMoCBAIICHA OIICHKA U aHAJIU3 U3MEeHeHM JICAHUKOB
Oacceiina o3epa X0BapKyJib

AHanu3 TMHAMUKU JIeTpaJaliii B 3aBUCUMOCTH OT THUIIA JICAHUKOB BBISBUII,
4yTO HauboJIee MOJBEPKEHBI JeTPaallud aCUMMETPUYHO-I0JIUHHBIE, CKJIOHOBBIC U
KapOoBO-0JIMHHBIC JICAHUKH (Tabnuma 4).
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Ta6auuna 5. - VI3aMeHeHUs I0Ia Iy oJeIeHeHus 6acceifHa Mo TUITY B MPOLIEHTaX

Tun JefHuKOB YMenbienne miomaan B %
JlonuHHBIH -T%

JIONMMHHEBIN, 9aCTh CI0KHO JTOJTUHHBIN -10%
CKIIOHOBBIN, YaCTh CIIOKHO JOJTUHHBIN 0%

KapoBo nonuHHBII -13%

Bucsunii -4%

CKJIOHOBBIH -14%
ACHMMETPUYHO JTOJTUHHBINA -18%

IIpoBenénnsle nccienoBanus Ha JeaHuKe Nel39 nokas3sIBarOT, YTO JIEAHUKH
Ha Bocrounom [lamupe B Gacceiine o3epa XoBapKyisb 0ojiee CTaOMIIbHBI, YEM B
npyrux OacceitHax pek Tamkukucrana. Ckopee BCEero, 3T0 MOXKET ObITh CBSI3aHO C
TEM, YTO JICTHUKH, PACTIOJIOKEHHbIE Ha BbIicoTe Oosee 4500 MeTpoB HaJl ypOBHEM
MOPSI U TA€ KJIMMAT CYpOBO XOJIOJAHBIM.
Pacuér 0ananca maccbl. /[aHHbBIE, TIOJyYEHHBIC HA IOJIEBBIX M3BICKAHMSIX,
Jald HaM BO3MOYKHOCTb pacCUMTaTh OajaHC Macchl MNPOQUIBHBIM METOIOM
(pucyHoK 7).

M. Hy.M.

-1.5 -1 M B.3. -0.5 0.5

Pucynoxk 7. - Pe3ynbraTsl u3mMepeHus OanaHca Macchl Mpo(UIbLHBIM METOJIOM (COCTAaBIIEHO
aBTOPOM)

Pe3ysabTaThl MmoaeaupoBanus (prcyHok 8) neanuka Nel39. Ha pucynke 8a
MOKa3aHbl Pa3JIUYHbIC OIEHKU TOJ0BOTO M3MEHEHHS BBICOTHI JICTHUKA B THAIIa30HE
3HaueHW OamaHca macchl. KpacHas JMHHS TpeacTaBisieT M3MEPEHHOE TOA0BOE
U3MEHEHHE BBICOTHI, OpaH)XEBas JHMHHS TPEIACTaBIsACT COOOI OILIEHKY IOJIHOTO
THJIPOJIOTMYECKOTO TO/a, & CHHsS JIMHUS TMOKa3biBaeT (PUKCHPOBAHHBIC 3UMHHE
JaThl. 3alITPUXOBAaHHAs OOJACTh MOKa3bIBAET M3MEHEHHUE IUIOIIAIU JIETHUKA B
3aBUCUMOCTH OT BBICOTHI. PHCyHOK 80 mpenocTaBiisieT CTaTUCTHYECKUE TaHHBIE TIO
cmemenuto (0,000 M BOIHOTO SKBHMBAJIEHTa) M CPETHEKBAIPATUYECKON OIINOKE
(0,226 M BOAHOrO »SKBHBAJCHTA) OICHOK OajgaHCa MAacChl, IMOKAa3aHHBIX Ha
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auarpaMMe paccestHus Touek. Pa3Opoc mpemmoiaraeT HeKOTOPhIH N3MEHYHBOCTH B
OIICHKax OajmaHca MacChl BOKpPYT OOINEH TOJOXKHUTEIbHONH  TEHICHITUH,
COOTBETCTBYIOLIEN YBEIIMUEHUIO BBICOTHI JIEHUKOB.

5500

— [opoBon, Nnepuoa usmMepeHus a)
FogoBOM, rMAPONOrMYecKumn rog

3UMHbIN, PUKCUPOBaHHbIe AaTbl

FopnoBow, Nnepuoa usMepeHus + KOHTYpHas
5250 o nMHUA

5000 -

BeicoTa [M H.y.m.]

4750 A

-2.0 -1.5 -1.0 -0.5 0.0 0.5
BanaHc maccbl [M B.3.]

CmeweHue: +0.000 m B.3. 6)
54001 CK3: 0.226 m B.3.
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FopgoBom 6anaHc macchkl [M B.3.]

Pucynok 8. - ['ojtoBo€ M3MEHEHHE BBICOTHI JICTHAKA B TUANa30HE 3HAUCHUH OajaHca MacChl

bruta mpoBeneHa MoaenupoBaHue OanaHca Macchl JIEAHUKOB B OacceiiHe peKu
CapbIT'yH Ui OTIpeiesieHUs] COCTOSTHUS JIEAHUKOB Ha Pa3IMYHBIX BBICOTAX.

OO6mwmii oTpuniatenbHbI 6amanc mMaccel (bm = -0.282 M.B.3.) yKa3pIBaeT Ha
npeobyafaronly0o  MOTepI0  Macchl  JIAHMKaMHM B 3TOM  OacceiiHe 3a
paccMaTpuBaeMblil Mepuoji. ITO corjiacyercs ¢ oOled TeHJIEHUIMEeW COKpalleHUs
OJICJICHEHUs B TOPHBIX pallOHax B pe3ysbTaTe U3MEHEHUS KIMMara.

Pa3bpoc mHAMBUAYaNbHBIX 3HAYeHUI Oananca maccol oT -2.0 1o +1.0 m.B.3.
JEMOHCTPUPYET 3HAYUTEJBHYIO IPOCTPAHCTBEHHYIO H3MEHYMBOCTH IPOLIECCOB
aKKyMyJIALIMA W a0nsuuu Ha pasHbIX JeaHukax. OHa MoOXeT ObITh BbI3BaHA
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pasIuYMsAMH B WX pa3Mepax, BBICOTaX, OPHCHTAIMH, OKpYKaromem penbede u
MukpokiuMare. [IpeoOnagaHue KpacHBIX I1IBETOB (OTPUIATEIBHBIN OalaHC)
TOBOPUT O TOM, YTO OOJBIIMHCTBO JIEAHUKOB B 3TOM TEPPUTOPUH TEPSUIM MacCy B
T€UEHHE H3MEpPEHHOro mnepuona. OIHAKO HaJWYUMEe HEKOTOPBIX CHUHUX IBETOB
(MONOKUTENBHBIN OallaHC) yKa3plBa€T HA TO, YTO JUJISl OT/AEJbHBIX JIEHUKOB
ycioBHsl ObuTH 0oJiee OJIArONPUSITHBIMU JUISI AKKYMYJISIITUM MACCHI.

CpennexBanpatudnas ommoka 0.107 M B.3. ABISETCS OTHOCUTEIHLHO HU3KOH,
YTO CBUJETEIBCTBYET O XOPOUIEH TOYHOCTH MOJICIUPOBAHUS B LIEJIOM JUISI TOU
tepputopun. Jns Oonee r1iyOOKOro anamm3a TpeOyeTcsl JOMOJHUTENbHAs
uHpopMaIsi O METEOPOJIOTHYECKUX YCIOBUSIX U OCOOCHHOCTSIX OTACIBHBIX
JCAHUKOB, a TaKKe JIOJITOBPEMEHHBIM psii  HAOMIONEHUN JUIsl  BBISBICHUS
YCTONYUBBIX TPEHJIOB.

B uenom, pe3ynapTaTbl HCCIEIOBAHMS YKA3bIBAIOT HA CIIOXKHYIO KapTHUHY
U3MEHEHUS OJICJICHEHUs ¢ Mpeo0IaaHleM MOTePU MACChl B 3TOM BBICOKOTOPHOM
peruone B mnepuox 2018/2019 rr., dYTOo corjacyercs ¢  OXUJIAeMbIMU
MOCJICACTBHSIMH KIIMMAaTHYCCKUX U3MEeHEeHuH (puc.9).

2018/2019

lNepvog namepeHus (roqoBoNn, CKOppPeKTUpPoBaHHBINA): 07/16 — 07/15
b, =-0.282 m B.2.
CK3: 0.107 m B.3.
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Pucynok 9 - MozenupoBanue 6ananca Macchl JIeTHUKOB OacceifHa peku CapbIryH
IIPUTOKA 03€pa X0BapKyJb
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3AKJIIOYEHUE

1. Ha oCHOBE KOMIUIEKCHOTO aHalIM3a C MCIOJb30BAHUEM JIAHHBIX
JUCTaHUMOHHOTO 30HaupoBanusi, [ IC TexHomoruid, muppoBOro MoAEINPOBAHUS
¥ HA3eMHBIX TOJICBBIX HAOJIOMCHUNA TOJIYyYCHBI HOBBIC HAYYHBIC PE3YyJIbTaThI IO
JVHAMHUKE OJIEICHEHUS B BBICOKOTOPHOM peruoHe Bocrtounoro Ilamupa Ha
npumMepe Oacceiina ozepa XoBapkyib [1-A, 10-A].

2. lloaTBepkAeHO, 4YTO AUCTAHUIMOHHOE 30HAUPOBAHUE  SIBIISIETCS
ONEpPATUBHBIM M HEIOPOTMM MCTOYHUKOM HHGOpMAIMKM TMPU HUCCIEIOBAHUU U
aHanu3e JIEMHUKOB. JlaHHBII METOJ TO3BOJSIET ONPEAECIUTh OCHOBHBIE
XapaKTEPUCTUKH JIETHUKOB, B TOM YHCIIEe XapakTep ux auHamuku [9-A, 13-Al.

3. VYcTaHOBJIEHO, UYTO HU3MEpPeHuEe OajaHca MacChl JICTHUKOB SIBIISCTCS
Han0oJiee TOYHBIM METOAOM ISl ONPENIETICHUS €KETOJHOTO COCTOSIHUS JIEAHUKOB,
ATO TMO3BOJIET B KOHTEKCTE KJIMMATUYECKUX U3MEHEHHUH OMpPEACIUTh €KEroIHbIC
U3MEHEHUs B Kpuocepe, UYTO TMO3BOJIAET MPOTHO3UPOBATH CTOK PEK C
JICTHUKOBBIM MUTAaHUEM HanboJiee TouHo [4-A, 7-A].

4. llonmydeHHBIE JaHHBIE BHOCAT CYIIECTBEHHBIM BKJIAaJ B Pa3BUTHUE
TJISIAOJIOTUYECKUX MCCIIEOBAaHUN U TOHUMAaHHUE MPOIECCOB, MPOUCXOJAIIUX B
JeOHUKOBBIX cucteMax Bocrounoro Ilammupa. OHM HMMEIOT Ba)KHOE HAy4YHOE U
MPUKIIATHOE 3HAYCHHE ISl OLIEHKH BOJAHBIX PECYPCOB PETHOHA, TPOTHO3UPOBAHUS
M3MEHEHHM CTOKAa W CBSI3aHHBIX C HUMHU PHUCKOB B YCJIOBHUSX MEHSIOIIETOCS
Kkiumara [3-A, 4-A].

5. BbIsIBIIEHBI OCHOBHBIE XapaKTEPUCTUKU JUHAMUKH OJICICHEHUs OacceiiHa
o3epa XOBapKyjb, KOTOpbIE MOJATBEPKAAIOT OOUIYI0 TEHACHIIMIO COKpAIICHHUS
OJIEZICHEHUs 110 BceMy peruony [11-A, 12-A].

6. CmonenupoBaHa OajaHca Macchl JEAHMKOB OacceiiHa pexku CapbIryH,
KOTOpass B CBOIO O4Yepellb BTEKAET B 03€p0 XOBapKylb, M ONpeAeseHUs
COCTOSIHUA JIETHUKOB Ha Pa3MYHbIX BbicoTax. OOUMI OTpHIIATENbHBINA OanaHC
Maccel (bm = -0. 282 M B.3.) yKa3bIBaeT Ha MOTEPIO MACCHI JIGAHUKAMH B 3TOM
OaccelfHe 3a paccMaTpuUBaeMbIi MEPHUOJI. ITO COracyeTcsi ¢ 0O0IIel TeHIeHIeH
COKpallleHUs OJICJICHEHUs] B TOPHBIX pallOHaX B pe3yJibTaTe KIUMATHUYECKUX
u3MeHeHui [2-A].

PEKOMEHJAIINHA 11O TPAKTHYECKOMY UCHOJIb30BAHHUIO
PE3YJIBTATOB

1. Hcnonp3oBaHHE JAHHBIX O COBPEMEHHOM COCTOSSHUM W JUHAMUKE
JICHUKOB [IJI1 YTOUYHEHHUS MPOTHO30B H3MEHEHHsI BOJHBIX PECYpPCOB pPETHOHA.
[lonydeHHbIE KOJWYECTBEHHBIC OIIEHKM OajaHca W W3MEHEHMS IUIomajei
JICTHUKOB TIO3BOJIAIOT JIydllle ¥ 00Jiee TOYHO MOJACIMPOBATH MOCTYIUICHUE TaJIbIX
JICTHUKOBBIX BOJI B PEUYHBIE CHCTEMBL. OJTO BaXHO I IUIAHUPOBAHUS
BOJIOTIOJIb30BAHMS B CEJILCKOM XO3SIUCTBE, SJHEPTeTUKE U APYTUX OTPACTIAX.

2. IlpumeHeHne qeTanbHBIX KapT OJIEIEHEHUS U Tonorpaduu JeIHUKOB IS
OLIEHKH PHCKA, CBSI3aHHOTO C OMACHBIMH JIEAHUKOBO-TJIMLIHAAIBHBIMHA IPOLIECCAMU

(IpOPBIBBI JIETHUKOBBIX 03€P, JIEAHUKOBBIE OOBAJIBI, CEJIEBBIE TOTOKU U Ap.). ITH
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JaHHBIC HEOOXOIUMBI JIJII COCTABJICHUS KaJacTPOB M Pa3pabOTKU Mep IO 3aIIuTe
HACEJIEHHBIX ITyHKTOB U 3aHSTOCTH.

3. PesynbTaThl mWccneqoBaHUS OJICNCHEHHS] TIOMOTAIOT CIPOTHO3HPOBATH
BO3MOXXHBIC TOCJEACTBUSI KIMMATUYECKUX W3MEHEHUH M ONpeAesIuTh HauboJliee
ySI3BUMbIC PalOHBI, KOTOPbIE TPEOYIOT MPUHATHS aAaNTAllMOHHBIX MEP.

4. Marepuasibl JguccepTaliiii MOTyT OBITh HCIIOJb30BaHbI B KaueCTBE
WUTIOCTpalMii 1 OOHOBJIEHUHN YUeOHBIX KypcoB. Pe3ynbpTaThl quccepTalii UMEIOT
HIUPOKUM  CHEKTp BO3MOXHOTO MPAKTUYECKOTO MPUMEHEHUS B HAy4YHOMH,
00pa3oBaTeNbHON W MPUPOJTOOXPAHHON JEATEIBHOCTH, a TAKXKe ISl YIPABJICHUS
BOJHBIMH MEPONPUITUSIMHU U MPEAOTBPAICHUS BOSHUKHOBEHUSI PUCKOB B TOPHBIX
paiioHax.
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npo6sieMbl PU3UKU KOHACHCUPOBAaHHOTO cocTosiHuUs. — 2023. — C. 298-304.
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TOUYMKUCTOH» aHYOM J10/1a 1TY]T
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TUAPOIHEPreTUKA Ba SKOJIOTUSAU AKaJIeMUSU
MUJUTUUA UIMXO0U TOYUKUCTOH
Mykappu3onn pacmii: Myxa66aToB Xos1tHa3ap - /JIoKTOpU WIMXOHU
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Myaccucau nemoap: Jonumroxyu naenatud  boxtap 0a HoMHU
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TUJPOIHEPTEeTUKA Ba IKOJIOTUSIM AKaJIeMUSU MUJUIUU WINMXOU TOYMKUCTOH
Ba Jap COMOHAM WWW.Imoge.tj IITMHOC IIyJaH MyMKHH acT.

ABTOpedepar « » conu 2026 upcot kapaa mry/I.
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Iypou auccepraTcMoHu, =
Hom3aam niiMxou TeXHUKil Ly A IIaiimypanos ..



MYKAJJIMMA

My6pamun maB3yu (mpeamer) TaxKukKoT. SIke a3 Basudaxou acocuu
WIMHUIO aMaJIuu CcoXau SXIIMHOCH Ba MUKJIMMIIMHOCH OMY3HUIIU XOJaTHU
MAPSAXXO Jap MIAPOUTH TAFUUpPEOUM UKIUM MeOommasa. Tarinpéonun ukiaum 6a
MMHTAKaxou ocebmnaszupu Tabuuro reorpadi, a3 yymjaa Oa IIapoOUTH
ToOYUKUCTOH TabcUpu MaH(PA MepacoHad. TaBO3YHM XauyMU MUPSIXXOU KYXh
HUMIOHAWXAHIaW XyOu Tarumpeouu UKIUM acT. MyBopuKU akumad OuUCEp
OJIMMOH, J1ap COJIXOM OXHUP Jap XaMau KUThax0, MAXCyCaH Jap MUPSAXXOHU
Xyp/l KaM LIyJaHU MAJOHHA MUPSIXXO MYIIOXUAA Kap/1a MEIIaBal.

bapon omy3umm OIMHAMHUKAW NUPSIXXO YCYJIXOU 3HUEAEC MaBUYIAAHL;
TaxJIWJIA  AKUOHUIIUHUM  OHXO, TaXJWIM MYKOHCABUU  MabJIyMOTH
METEOPOJIOTUU AAPO3MYJJIAT Ba JUrap yCyJXou Maxcyc. AMMO HH YCYJIXO
XAHTOMM OMY3UIIM MUPSIXX0 MaxXayausT gopana; OHX0 HaMETaBOHAH/ COJI TO
COJl TAFMUPOTHU MUPSAXXOPO JAKUK MHBUKOC HAMOSHH, OalHU TariiupeéOuu
MYXHUTHU 3UCT Ba TardupéOn nap mupsxxo macodae Bydya mopan Ba Tadcupu
MabJIyMOTH TUpHU@TAIIyAa aKcap BaKT AYIIBOP acT.

Hap Mykouca 60 MH paBUIIXO, YEH KapJaHU TABO3YHU XaUMHU MUPSIXXO
OapTapuxou Hazappac Meauxaia.A3 UH Py, YCYyJIM YEHKYHUU TABO3YHU XauM
MMKOH MEINXal, KU XOJIAT BA JUHAMHUKAU IUPAXXO0, MAXCYCaH Jap MYIaTH
KYTOX JTAKUKTAp MyausiH KapJa IaBaH/I.

XaMuH TapuK, YeH Kap/laHU TaBO3yHU XayMU MUPSXXO Oa MO HMMKOH
MeOuxad, KU XO0JaTU KyYHYHUHU IUPAXXOPO MyalsH HAMOEM Ba J1ap aCOCU UH
MabJIIyMOTXO XOJaTH OsSHAAM OHXO IICIIIyHd Kapja InaBaJl, KU WUH HUMKOH
MeauxaJ Xxuccau o0 a3 MUpsSX YOpU IIaBaHAAPO Jap CUCTEMaXxoW IapExou
MUHTAKAXOM KYXHA MyaHsH Ba IelIryn Hamoem. MH MMKOH Meauxan, Ku
Kapopxo oujJ 0a 4Yopaxou MYTOOMKIIABHA 0a TarMupeéOMu HKIMM Ba KaM
KapJaHu 3apap a3 TabCUPU OH KaOyJI Kapaa 1aBaH.

Hap acocu rydraxou 00J10, Ty3apOHAAHN TAXKUKOTXOU MM yMyMaH Oa
TAbMUHM TapakKUETU COXAaXOM T'YHOTYHHM XOYaruu Xalik Aap OaHaKIIarupi,
MeLIryi Ba UAOPAKYHUU 3aXUPaxou 00 MycouaaT MEKyHasl.

Hapayan TaxKUK{H MaB3yH WJIMH. A3 HUTOXM TaxXKUKOTH THPIXXO,
ITomupu [lapka 6apon MyTaxacCUCOH Ba OJIMMOHE, KU TAFUMPEOUN UKJIUM Ba
TabCUPU OHPO Oa CUCTEeMaxoHu Japel MEOoOMy3aH], 4you Xoih act. OJuMoHu
IIypaBil TAXKUKOTU UKTUIIOGUH MUPAXXOPO Jap UH MUHTAKa aH4YOM JIOJIaH/I,
aMMO HMH TaxXKUKOT CaBOJXOHM Oemrappo Hucbar 6a yaBoOxo 0a MHEH
oBapaana. OnuMoHu Myocup O6apou omy3uiu nupsaxxo aap IHomupu Hlapki
a3 30HJKYHUM IypAacT uctudoma kapjaaaHj, 0€ TAXKMKOTH CaXpPOUU 3aMUHI,
KU 0a TaKUKUU MabJIyMOT TabCUP MEPACOHA/I.
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TaxkukoTu sxmuHOcKH, Ku 0a sxOanmmu Ilomupm Fap6nm Ba Ilapxki
Oaxmmuaa 1myjaaaH, a3 yoHuou oimuMoHe 6a monanau B. M. Kotnsikos [1], O.
B. Porotaena [2], O. H. Bunorpanos [3], I'. b. OcunoBa [4] Ba 1urapoH aH4oM
J0J1a IIyJaaH/I.

XaMUYyHUH caxMHU oJiMMOHU Myocup 6a moHanau T. Caxkc [5], O. Maiin3
[6], 2. ITon [7], M. BapanayH [8], M. Xoenzie [9], @. Ilesmmmyyortu [10], B. T'.
Konosanos [11], A. A. IlerpakoB [12] Ba A. KatomoB [13] map omy3uim
Kpuochepa Kaiig Kkapaa MemaBal.

AHA03arupuxou TJISIIMOJIOTUN JUHAMUKAU TABO3YHU Maccal MHUPSIXXO
nap IMomupu Ilapki kabmaH Try3apoHuga Hallyaa OydgaHa, Ku xagadu WH
pucojia XxaMuH act. MH pucojiia MabIyMOTH 4YOpi Jnap Oopau IiyMopau
MUPSAXXO0, TAFHUPOTH MacOXaTH OHXO, TaBO3YHM Maccau IHPSXXO Ba
MOJIEJICO3UHM TaBO3YHU Maccapo Aap 6ap Merupa.

PoOutan TaxKuKoT 00 OapHOMaxo (JI0MXaX0) Ba MaB3ybXOM MJIMH.
MagB3yu pucoJja 1ap acocu Xy44aTxou crpareruu Yymxypuu TOYMKUCTOH, a3
yymna “bapHoman aaBmaTuM omy3uil Ba xud3m mmpsaxxowm Yymxypuu
Touukucron ©Oapou conxou 2010-2030”, “Crparterusiu MWUIMH 00U
Yymxypuu Toyukucton 6apou gaBpau 1o conu 2040», MHUyHUH Jap TaTOUKU
KOPXOHU TaXKMKOTH MJIMUKM Myaccucan 1aBiaTuu WiMun « Mapka3u oMy3uIg
mupsaxxon-u AMUT pap maB3yu: «Taxusm dexpuctu (aTiaacw) NMUPSIXXOU
Yymxypuun TOYMKHUCTOH J1ap AacoOCH TEXHOJIOTUSXOU HWHHOBATCUOHUU
reonHpopmaTcuoHin» O6apou coixou 2022-2026 taxusa mynaact (PK): Pb
Ne0123TJ1528.

TABCUO®U YMYMUUN TAXKUKOT

Makcaan TaXKHKOT - OMY3HIIl Ba ap3¢0MU TabCUPU TAFUUPEOUN UKJIUM
0a TaBO3yHM XauyM Ba JAUHAMHMKAU MUPSIXXO Jap MUHTaKau OajaHIKyXu
xaB3au kyiau Xopapkyinu (Kapokym) [Tomupu Hlapkin meborma.

Ba3sudaxou taxKukor. bapou 0a gact oBapJaHM HAaTUYAXOU JUIXOX,
XaJUTi Ba3upaxom 3epuH 3apyp acr:

1. T'y3apoHugaHu TaxjIuiaud sgxO0aHAXA Aap XaB3ad Kyaum XoBapkyia 060
rnctudo/1a a3 TEXHOJIOTUSIXOU HaB Oapou comu 2018.

2. bo uctudona a3z TeXHOJIOTHUSIXOU MYOCUP MyalssH HAMYyJaHU JUHAMUKAU
MUPAXXOU XaB3au KyJIM X0oBapKy a3 conu 1977 to conu 2018.

3. TakMunn J0JaHU yCYIXO Ba TEXHOJIOTHSIU MyaWssH HaMyJIaHU TaBO3YHU
Xa4yMHU MUAPSAXXO0 Jap XaB3au Kyiau XOBaApPKYIIL.

4. AMcUTaco3uu TaBO3yHU XaUMM MUPSIXXO Jap XaB3au Kyjau XOBapKyIl.
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O0beKkTH TAXKMKOT — THPSIXXO0 Ba CHUCTEMaXOW IMHUPSAXUU XaB3aud KyIu
XoBapkynu Hoxusau Myprobu Busogtu Myxtopu KyxuctoHu bagaxiion
MeOomam.

Mag3yn (npeamMeTH) TaXKHKOT - TAKMWIM YCYJIXO Ba TEXHOJIOTHSHU
MYyalsiHCO3UM TABO3YHU XayMU MHUPSXXO, aMCUJIACO3M Ba YCYJIXOU TAaTOUKHU
TaXKUKOTH 30HIUPOHUH (POCUIABUM MUPSIXXO Jap XaB3au Kyiu XOoBapKyil.

Hap TaxKuKoOT ycynxou 3epuH uctudona Oypaa myaanm: HMcrudomaun
30HAKYHUU (oCcuiIaBid, KM KOpKapau TacBUpXou MoxBopamu Landsat 1-8,
Sentinel 2A, DEM Alos Palsar Ba SRTM-po map 6ap merupaa, KopKapau
MabiaymoT Jgap OapHomaxou ArcGIS, QGIS Ba aurap cucremaxou
UTTUJIOOTUU reorpadii cyparT Merupaa. YCyJId TJISTCUOJOTHMM YEHKYHUU
TaBO3YHU XauMH IUPSXXO Jap acocu TaxXKUKOTA Ccaxpoil Ba KopKapau
KaMmepajii. AMCHIIACO3MH TaBO3YHU XaUMU MUPSXX0 60 uctudoma a3z Moaenu
SMB.

HaBrouun wiMm: caxMry3opit Jap oMy3ullll TabCUPU TAFHUPEOUN UKITUM
0a TuHaMMKaM SIXO0aHIU Jap XaB3au Kyiau XoBapKyJl, a3 yymJa:

1. Ba3zbu Xxo3upau AxX0aHIil 1ap XaB3au Kyjau XOBapKyJl oMyXxTa LIy.

2. XapuTaxou NUPSXX0Hu XaB3au Kyianu X0oBapKyJl TApTHO A0/ Iy TaH/I.

3. ABBasiuH MapoTuba MabIyMOTU TaBO3YHU XayMHU MUPSIXXO Jap XaB3au
Ky XoBapkyin (aap mucoiau nupsxu Nel39) 6a mact oBapaa miy.

4. YCcynxon MOHUTOPUHTH XOJATH MHUPSAXXO Jap XaB3aW KylIu XOBapKyj
TaKMUWJI JOAa LY.

5. AMcuaco3uM TaBO3yHU XauMH IHPSXXO Jap XaB3au KyIum XOBapKyil
ry3apoHUIA IIy/I.

6. bapou Taxkuku nupsxxo 00 wuctudoma a3z ycyiaxoum GOCUIaBU
30HUPOHU, AMCHUJIACO31 Ba YCYJIXOU OEBOCUTAM TIISITCUOJIOTH 60 HAa3apAOIITH
XYCYyCHSITXOU IIAPOUTH UKJIUMHUIO Teorpaduu XxaB3anm Kyiau XOBapKyil
TaBCUSAXO TApTUO JoAa IIyaaaH/I.

HykTaxon 6a XumMosi NemHNX0/IMABaHIa:

1. Taxguau aHgo3arupuu oOOIIABUM TUPSAXXO0 O00 wuctudoga a3
30HAUPOHUHN (POCUIABH Aap XaB3au KyJIM XOBapKyjI I'y3apoHUIA Iy,

2. XoJlaTu UMpy3aud MUPSIXXO0 Ba MyaisH HaMyJdaHU TABO3YHH XayMHU
mupaxua Nel39 nap xaszaum kyinu Xosapkynu [Tomupu Ilapkna acocHok kapaa
Ty /1.

3. Hatnuaxoun amcunain TaBo3yHu xaumu nupsixu Nel39 map xaB3zau Kyinm
XoBapkyn 0a mact oMaja my.

AXaMuUATH Ha3apusiBi Ba amMajauu TaXKMKOT. Hatuuyaxouw unH pucona
Jap MaBpUIXOHU 3epuH uctudoaa OypaaH UMKOHIIA3HP acT:
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- MOHHUTOPHUHIH $XOaHJ#® Ba ap3€OuMU TabCUPU TAarHUpEOMM HKIUM Oa
nUpsAxxo 00 uctudoaa a3 ycyJaxou 30HIUPOHNN (POCUIABH;

- MyaiisH HaMyJaHU TaBO3YHH XaYMU MHUPSAXXO Jap MIAPOUTH HKJIUMH
xo3upau [Tomupu Hlapkii;

- AMCHJIACO3UU TAaBO3YHU XaYMU MUPSXXO Aap apouTu ukaiumuu Ilomupu
[Tapxkwn.

- OMY3MIIM XOJIaTU NHUPSIXXO Jap XaB3axou Aapeéxou TOUYMKUCTOH 00
nctudo/ia a3 TaYXU30TU MYOCUPH 30HAUPOHUU (HOCUIIABH;

- ACOCXOU METOJIOJIOTH Ba TEXHOJIOTUU MyalsiH HAMyJaHU TAaBO3YHU XaUMH
IMIPAXXO0 Ba aMCUJIACO3H;

/lapa4yar bTUMOAHOKMM HaTH4YaXO0H JAUcCCepTAaTCHUA 0a 4yaHOAXou
acocum 3epuH acoc épraacT: ucTUOIaN YCYIX0N MaBUyI0yAan TaXKUKOT, KU
00 ry3amTy BaKT CaHYMIAIIy/Ia Ba caMapaHOKUU OHXO a3 YOHHOHW OJIMMOHU
BaTaH@ Ba XOpUYH Jap paBaHIM 0a AACT OBapJaHU HATUYAXO Jap MyAAaTXOU
TYJIOHIA TacOuK Kapjaa mygaacT. Tacagukyd 9bTUMOJHOKMU HATUYaXOU KOP
TaBaCCYTHM KOpKapAu XamMayoHuOa, a3 uymja wucTudGogam YCyIXou
TACAUKIIYJIau TaXKUKOTU Caxpoil Ba Kamepasid, UCTUPOAAU TEXHOJIOTHUIXOU
MYOCHPHU 30HJAKYHHMH (hOCHIABH, TaAXJIWJIU OMOPH, MyKouca 00 MabIyMOTH
IUrap TAXKUKOTYMEHN YOMean WIIMA TabMUH Kapja MellaBal.

MyToOnKkaT qucceprarcusi 0a MUHOCHOMAN UXTHCOCH UJIMH.

Ma3MyHr KOpPHM Ma3Kyp HYKTaXxOW 3€pUHU IIIMHOCHOMaW wuxtucocu 2.1.
['eosorus, reonaes3us, rUAPOIOTUs, COXTMOH, MebMopH (2.1.37. I'maponorusiu
XYIIKHA, 3aXupaxou 00, THIAPOXUMUS) UHBUKOC MEHAMOSI;

3. Macpanaxou TUIPOJIOTHSM MUHTAKaB#l, ImaboxaT Ba TadoBYTH

MHMHTAKaXxO0M XaB3axou 00 a3 YuXaTH TAIllaKKyId Madpou Japéxo, TeHe3ncu
TapKuOXOU MaYpo, XyCyCUsITH (PUBUKUIO CXOJTACTUKUM TaFMMpEOUU caTXu oou
napéxo, TarupeéOuu ¢a3oll Ba BaKTUM 3axupaxonm OOMM MHMHTAKaB#t Ba
MaxaJuia,

4. XycycHATXOM paBaHAXOW THUAPOJIOTHA, TUAPOXUMHUSIBHA  Ba
TUAPOOUONIOTH Jap KYIX0 Ba 00aHOOPXO, 3yXypOTH AWHAMHUKH map KyJIxXo,
00aHOOpPXO Ba XaB3X0, I'€HE3UC Ba TardMpEOMM XoJaTH Maccau o0,
MachallaXxOM  aMCHJIACO3UM  KYJIIIMHOCHU  XOAWUCAXOW  JIOXUIIMOOM,
OTNITUMU3ATCUSIH THAPOIKOIOTUN PEKUMHU O0OBEKTXON OOMH 3aMUH;

12. Taxusiu yCyJaxou MOJIEICO3UN MaTeMAaTHKUU PaBaHIXOW THAPOJIOTH
Ba TUAPOXUMMUSIBH.

CaxMu maxcud J0BTajlabM Japayad WJIMHA Jap TaXuAu
aucceprarcua. Puconan Ma3kyp HaTuyau naxyxuiixou myauiad gap MU
«Mapka3yu OMy3UIIN TMUPIXX0N AKaJeMHUSU MUJUIUA HIMXOW TOUYMKHCTOH»
Oynga, a3 MHTHXOOM caMTH TaxXKMKOT Ba Xaau Basudaxou Oa MHEH

29



ry3omranryaa, 00 uctudoman 30HAUPOHUN (POCHUIABA OMY3HUIIU MHUPAXXO,
ry3apoOHU/JaHU KOPXOU Caxpou Ba KOpKapAX KaMepaluu MabJyMOTXOU OHXO
Ba XaMCUJIAaCO3UM TaBO3YHU XAYMHU IUPAXXOU XaB3au KyJau XOBaAPKYI,
KOpKapJ Ba TaxJIWUIM MabJIyMOTXOM 0Oa JacT oBapjailyja, Kop Kapjaa
OapoMajaHM TaBCUSIXO Ba JAap KOPU WIMH-TAAKUKOTH YOpl HAMYJAaHU OHXO
nbopar acr.

A3 pyu HaTUYAXOW TAXKUKOTXOU WJIMIT Ba IKCIIEAUIIMOHUHU a3 Tapadu
pOX0apOoHU WM XyJiocabapopu Kap/a I1y/1aacT.

TacBu6 Ba amammco3rl. Hatmyaxou kop gap KOH(PPOHCXOM WIMHUU
YyMXYpUsIBI Ba OailHanMmuianii myappudid Ba MyXOKMMa Kapja LIyAaHI:
«Maktabu TOOMCTOHA oOuJ 0Oa HABUINTU akajaeMud gap goupaum O3MyHH
TaXKUKOTUU JOHMUIIYYEH oujl 0a MAOPAKYHUM YCTYBOPHM 3aXUpaxou Tabui
nap Ocuén Mapkasin Ba Adronucron» (Anmatel, 2019), Koudponcu
OaifHanIMuIaIMu WIMA Ba aManuu «Ba3bu Myocupu NUpSXXo, SXOaHIM Ba
Kpuocdepa aap paBaHau rapmiiaBuu riaodanin», (Hdymanbe, 2021), «aBaaun
koH(ppoHc oux Oa nouxam Ilomup» (@pubypr, IlBeiTcapus, 2022),
«IIpsaxxon Yymxypun TOYUKHCTOH: XOJIAT, Ba3bUST Ba JYPHAMOU OMY3UIID»
(dyman6e, 2022), Kondponcu GaitHanmumammu uaiMun «Omy3uin Ba Xud3u
MUPSXX0 Ba ucTUdOAAM OKWJIOHAM 3axupaxou o0 map Ocméun Mapkaszin»
(dyman6e, 2022), Kondponcu OaitHaamuiaanuu «MykojgaMan HMKJIAMHA
yaBoHoHUu boky I» (boky, 2024).

WNutumopor a3 pyuu MaB3yum jucceprarcusa. Hartuuaxoum acocun
TaxXKUKOT ouJ1 6a MaB3yu pucosa aap 16 Makojiau WiMii, a3 yymiia 5 MakoJiau
WJIMA Tap MavalljlaxoW WIMHUM TaKpu3IlaBaHIa Ba TaBcHsHamyndan Komwuccusu
onuu attectrarcuonun Hazau Ilpesunentu Yymxypuu ToyukucTtoH 6a Tadb
pacuaaaHm.

CoxTop Ba Xxaumm aucceprarcusi. Puconma a3 148 caxudam matHU
KoMItoTepit, a3 yymia 120 caxudaum maTHu acochh wubopar Oyaa, as
MyKagauma, 4 600, xynoca Ba 3amMuMaxo nbopat act. Kop a3 48 pacm Ba 15
yaaBaa nbopatr act. Pyiixatu agabuérxo a3 182 momryii, a3z yymma 108 agan
06a 3a00HX0M XOpUY# HOOpaT acT.

MYXTABOU ACOCUUN IUCCEPTATCUA

Mykaagauman pucosia axaMusTH MaB3yd TaXKUKOTPO aCOCHOK Hamyja,
Japayad OMY3WIIM MaB3yHM TaXKUKOT a3 YOHUOM OJIMMOHM XOpHUYH Ba
BaTaHUPO TaxXJIWJI Hamyda, Xadad Ba Basudaxod TaXKUKOTPO MypaTTad
Meco3asl. OOBEKT, TpeIMET Ba YCYJIXOU TAXKUKOT MYyalsH Kapja IIyJaaH]I.
HaBronnxon wiMuu KOpHW OHUCCEPTATCHUS, aXaMUSITH Ha3apusIBi Ba aMali,
9BTUMOJIHOKMHM HAaTUYaXoMW OajacToMaja, MHUYHUH MyKappapoTu acocuu 6a

30



XUMOSI TMEIIHUXOAIIYJa HUIIOH aoda Iyjaaana. CaxMu MIaxcuu Myautud
MyailsiH Kapjaa 1IyJa, TacCOUKA KOpXO ouj 0a MaB3yd TaXKUKOT, MHUYHUH
Xa4yM Ba COXTOPH PHUCOJIa JOJa MEIIABa/I.

boOu sikymu nuccepratcusi 6a MachallaXxou axaMUSITH TaXKUKOTH WJIMiA,
dbyHgamMeHTand Ba amaluu  Kpuocdepil, MaxcycaH Jap KajlaMmpaBu
TouukucToH, Oaxiyaa IygaacT. YCyJIXoW T'yHOTYHH OMY3UIIM Kpuocdepa
TaxJIWI Kapja MellaBaHl, KM O0apou JapK HaMyJdaHU PaBUIIXOM T'YHOTYHU
UKJIMMA OapoW capu BakT TMEIMITYd KapJaHU XOoJaTH OsHAaW sxOaHan
UMKOHMAT Meauxana. «Hatuyaxon Ttaxyimiaud agaObuéTr HUIIOH MEIUXAHI, KU
nap naBomu S50 comu oxup aap nupsxxou I[Tomupu Ilapkit sroH TaXKUKOTH
dbyHaaMeHTand, a3 yymjaa MyaWsH KpaJaHU TaBO3YHM XauMH IHUPSIXXO
ry3apoHuaa HamrygaacT» [1].

«TuOKM MabIIyMOTH OXUPHH, J1ap XaB3au Kyiau XoBapkyn 3uéaa a3 400
nupsax macoxaram 3uéaa a3 0,1 kM2 MaByyj, acT, Ba MacOXaTH YMyMUM OHXO
3uéaa a3z 560 xkm? meOomaa, a3 yymjia NUPAXXOU XypAU HAMYIU CHUPK TO
MUPSIXXOU KAJIOHU ACHIAPUTH, 6a MOHaHAU Tupsixu OkTsaop» [1].

Jlap 600U ayroMm JucCepTATCHUSI TAXKUKOTH TIISILIMOJIOTHA 00 ucrudomga a3
TEXHOJIOTUSIXOM MYOCHUP Ba BOCHTAaXOUW TEXHUKHM MOHUTOPHUHI IEHTHUXO/T
mygaaH/I.

«TaxkukOTH TISUMONOrA 00 ucTUdOOa a3 TEXHOIOTUSIXOM MYOCHD Ba
BOCUTAXOM TEXHAJIOTHSM MOHUTOPUHIU SAXOAHAUXO Jap XaB3au Kyiau
X0BapKyl TaxKUKOTXOM TJSTCHOJOTH Ty3apoHuaa Inymaanm [2, 3].
«ITupsixxon MHTUXO0OIIYAa 00 TaXJIMJIM aKCXOU MOXBOpaxou (Jlanjacat 2-5-7-8)
KOpKapa Kapaa miyaaHa. A30acku MUPSAXXO Jap OXUPU MOXHM aBIYCT Ba
aBBaJIM CEHTSAOp a3 Oapdu MaBCUMI O304aH, TaXJIMJI Ba MyaissH KapaaHU
MUPSAXXOU XaB3a Jap aCOCU aKCXOM MOXBOpaWM WH JaBpa T'y3apOHMAA Iy
(YamBamu 1)» [4, 5].

Yansamm 1. - TacBupxou MOXBOpai, KM Jap TaXKUKOT uctudoaa mymaana (Myammd
TapTud J072aCT)

Hamyau moxBopa Canau akcoOapaopi Kananxou ucrudonamyaa

Landsat 02 MSS 1977.09.28 SWIR-NIR-RED

Landsat 05 MSS/TM 1994.09.01 SWIR-NIR-RED

Landsat 05 MSS/TM 1998.09.12 SWIR-NIR-RED

Landsat 07 ETM+ 2008.07.29 SWIR-NIR-RED

Landsat 08 OLI/TIRS 2018.09.03 SWIR-NIR-RED
Sentinel-2 2015-2018 SWIR-NIR-RED

SRTM 2000

ALOS PALSAR 2006-2011
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bapou MmyalissH HaMymaHU XOJaTH YMYMHHU sXOaHAW Jap XaB3au Kyjiau
XOBapKyII XaMau MUPSIXX0 paKaMit Kap/ia IrygaH/I.

«bapou MmyasiHa HamMyJaHM TaBO3YHM XayMHM MNHPAX, HATUYAXOU
TaXKUKOTU Caxpoil Ba KOPKApPAU KaMEpaJIUU XUCOOKYHHUM TABO3YHU XAUMU
MUAPSIXXO0 OBapja Imyaaact. TaxKUKOT THOKH yCyJIM Baceb UCTU(dOIaIIaBaHa,
KM YaHJIMH COJIXO Jap TaypuOau 4axOHM COOUT IIyAaacT, Ty3apOHUA Iy
[6, 7].

«bo uctudoaa a3 taceupu Moxpopauu Sentinel-2A 2019 Ba 6apHOMan
ArcGIS Hakman nupsix coxra Iy, MacoXaTu OH MyalsiH Kapja Iy, XaTXou
YEeHAKW WJIOBA Kapja ILIyAaHa Ba MojAelu cedeHakau nupsxu Nel39 Gapowu
Iapku 0exrapu BU3yajuu OObEKT Ba oporpadusiu oH coxTa mya» [8].

«PaBaHAM TaxXKUKOT 1y MapxXwiapo gap Oap rupudT: TaXKUKOTH
caxpoir (pacmMu 1) Ba KOpxou Kamepanaum Oapou XHCOO KapJaHW TaBO3YHU
Xxaymu nupsax. TaxKUKOTH caxpoid Basudaxou 3epuHpo aap 6ap Merupudr»

[8].

Pacwmu 1. - Ycynxou acocuu Kopxou caxpoit: A) Peiika map muntakau abnsrcuonit; B) Hox
Jlap MUHTaKau akkymyssitcusi; B) Muntakaxou abisiTcusi Ba aKKyMYJISITCUSIM TTUPSIX

Hap comu 2018 Gapou yeH KapjaHu aOJsTCUs 7 peiika aap HYKTaxou
Memakin MyadsHinyga 0o mapo3uu 4 Ba 6 MeTp Jap IHUpsAX HAcO Kapaa
mynasa. Pelikaxo 6apou MyaiisiH KapgaHU OOIIaBU Jap MUHTAKAU A0IATCUSIN
mUpsxxo 00 uctudoaa a3 mapmakyHak (mapadyp) canau 05.08.2018 rysomra
mygadg. S aBryctu coiu 2019 a3 peiikaxo MabiIymMoT rupudTa mya Ba cumac
pefikaxom HaB HacO Kkapaa mmymaHAa. HaTuyam Kop map MUHTaKau
AKKYMYJISITCUST MMKOHUST HO0JA, KM Jap Oopau 3uuM Ba OajmaHauu Oapd
MabIyMOT rupudTa maBa.

HUctudoaan xarxoum KOHTYpPA Oapom XHCOO KapJaHM TABO3YHH XauMH
coJioHan nupsax. bapou Taxmuam TaBO3yHU XauyM Ay yCyd HCTUdOA ITyaaacT:
ycyau mnpoduiii Ba yCyJIM KOHTypi. Ycynu mnpoduiain O6a Tardiupeouu
ap3UIIXOM TaBO3YHHM XadyMu BoOacta 0Oa Oamanam acoc Edraact. Ycymu
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KOHTYPHUH TaBO3YHU Xa4YM XaMTHPOUPO Aap TAMOMH MalOHH ITUPSIX Aap Oap
Merupas. Mo 60 ycynau npodwiit TaBO3yHU XaymMpo Oapou Xap sk docuian
o6ananauu 100-meTp TaxJImiI KapaeM, K1 Xxap KajoMall MaiJOHU XyaApoO JOIIT.
bapon MuHTakam aOISITCHOHM MacoXaTh OalHUW XaTW W3O0JUHHUS XaMUyH
perpeccusii XaTi, KM 0a XaMad YEeHAKXOW COJOHa MYBO(UK acT, MyalsH
Kapaa 1y (pacmu 2).
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Pacmu 2. — MyaiisitH HaMyJJaHM TaBO3YHHU XauMU MUPsIX. Y Cyau npoduni (a), ycyiau
n30auHusA (0)

XaTTH TAaBO3yHU XAauMH SIKXEJIaW MUPSX Jap OailHu HyKTaxow Oapobap
6a 1,5 m 4.0. xamuaa memasaa. bapou maitmonn Al 60 macoxatu 0,06 kM2,
ap3ummu -1,75 m Ba 6apou Mmaitnonu A2 6o macoxatu 0,53 kM2, ap3umu -1,25
(bapkustu 0,5 M) Bopua mya. Muntakau A2 gap UH MUPSIX MAaCOXaTH KaJIOH
Iopaid, UH a3 oH cabab acT, KM MH MUHTaKa aap peiaedu xamBop Yourup Oyaa,
nap 6amanguam GapKUATH 3U€IT HAT0pal.

AMcHIaco3id Ba KOpPKapaM TaBO3YHM XauMmu mnupsaxxo. bapou
aMCHJIACO3MU TABO3YHM XayM, MO MabJIyMOTXO 0a MOHAHIM OOIIaBUM MHUPSIX
Jap MUHTaKau alysaTcusi, Ku 00 HacO KapJaHW perKkaxow aOJIITCUOHU aap
MHMHTaKan aoOjaTcus 0Oa [JacT oBapaa IIymaacT, Ba 3axupau Oapd map
MHMHTaKau FU30TUPHA, KM JAap 4YOoXU KodTamryga gap MUHTAKaWd 3aXHpalllaBHU
nUpsaX YeH Kapjaa Imyjaaact, uctudoma OypaeM. Mo HMHUYYHHMH MabIyMOTH
MeTeOopoIoTupo OGapowm Mojesco3i uctudoaa HamyaeM. by3ypruxou momen
nap daiinu set_params.R map mankau mojen Bopua Kapaa MemaBana. Mo uH
daiiapo map RStudio Mekymoem Ba Oy3ypruxopo TaBpe, KM Jap daaBaiud 2
HUIIIOH J0Ja IIyAaacT, MyKappap MekyHeM. By3ypruxou 3uéae mMaB4yIaH]I,
KA OHXOPO TY30IITaH MYMKHH aCT, aMMO Jap WH CHUMYJISITCHSH aBBal MO
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TaHXO MYXUMTApUHXOPO MyKappap MEKYHEM. XaHIOMHM Tariup JI0JaHUu
Oy3ypruxo, ik GpopMaTpo HUTOX JOIITAH MYXUM acT.
Yansaau 2. - by3ypruxou Mmojenue, Ku MO TaFUUP MEIUXEM

Parameter name Value Explanation (Illapx)
(Homu 0y3ypri) (Agomar)

name_glacier "zulmart" Howmu nupsix nap mamnkau input \ Bopua kapaa

filename weather  ['weather_zulm |Homu ¢aitmm 00y xaBo, K MO OMO/1a KapaeM

art.dat"
file weather nskip |4 [Iymopau caTpxo 6apowu ry3zapuii nap ¢aiim ooy
XaBO, 4 caTp MaBYyIaH/I, KU MabJIyMOT HAJAOPaAH/I
grids_crs 32643 EPSG pam3u cucremau koopauHat, 32643 - MUHTaKa
UTM 43N
filename "mb_zulmart.d [Homu aiin 60 ango3arupuu ColoHau TaBO3YHU
massbalance annualjat" Xa4M, KH MO MyKappap KapaaeMm

"nn

filename Howmu ¢aiin 60 ango3arupuu TaBO3yHU XayMU
massbalance winter 3UMHCTOHA. MO MHPO HagopeM, OMHOOap UH MO OHPO
xouni mery3opem. (")

weather aws 4000 bananauu MabiiymoTxou Meteoposiorid. dainu

elevation Synmapt 6ananauu 4000 M HUIIIOH MEANXA,T

first _ year 2019 Conu aBBajie, KU MO MEXOXEM CUMYJISITCUSI KYHEM:
2019

last_year 2019 Conu ry3amra Mo MEXOXEM CUMYJISITCUSI KYHEM, MO

TaHXO MEXOXEM SIK COJI KOpKapj HaMOeM, ITac OH 003
coiu 2019 memoHazn

lap 600m ceromMM aucCEpTaTCUsl TAXKMKOT Ba HATUYaXOW KOpPKapau
KaMepaJiui TMHAMUKAW MUPSIXXO0 MENTHUXO/T 1Ty TaaH I,

TaxKuKOTH TJISTCHOJIOTA Ba ap3é0MM MBa3IIABHM fIXOAHIH Jap XaB3aM
napéu Capuryn. Xamzau gapéu CapuryH (pacmu 3) moxobu pocTH Jdapeéu
Axxwira Oynma, map HaBOaTu Xya Oa kyiaum XOBapKysl Yopilt MeIaBal.
PakaMukyHOHMN mupsxxoW XaB3au mapén CapuryH Ba ap3¢OMMm MacoxaTu
ouxo a3 coimu 1977 To commu 2018-po map Oap merupan. Taxauiam akcxou
MOXBOpai 1ap MH JaBpa KaMIIIaBUU MAaWTIOHU TaKpHOaH XaMau MUPSAXXopo Oa
uctucHou rupsaxu Nel35 Huion gon.
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Pacmu 3. - XaBzau napéu CapuryH, moxo6u kyiau Xosapkyi (Taxusrap myamud)

Masbnymotu mydaccan gap 6opan TariupeONU MacoXaTu MUPSAXXO Jap

yaaBaJim 3 oBapja Iy/1aacT.

Yaapaau 3. - MacoxaTu MUPSAXX0 a3 pyd MabIYMOTXOHU TAIIXUCH (OCUIaBUM cojixou 1977

TO 2018.

Japéu Capuryn moxo6u gapén Oxumira. Xas3au kyian Xopapkya (Kapaky.)

oiirm | Macoxatu nupsx Kkm?2
Nemmpsx | Hamyn Emam 1977c. | 1994c. | 1998c. ] 2008c. | 2018c.
132 Boauru C3 0.59 0.55 0.54 0.54 0.53
133 Boauru CB 0.41 0.41 0.41 0.33 0.33
Boauru, xucman
134 Mypakkao C 1.49 1.46 1.46 1.43 1.36
BOJIATH
Hwuime6wn,
135 KHeMaH C3 0.18 |0.18 |0.18 0.18 |0.18
Mypakkad
BOJIUTH
Boauru, xucman
136 Mypakkab C 1.01 0.94 0.94 0.89 0.89
BOOMIH
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Nnoman yaasamm 3

137 Bourit B 0.16 0.16 0.17 0.15 0.14
138 i(g;igzam CB 0.24 0.22 0.26 0.21 0.21
139 Bourit C 3.85 3.76 3.75 3.7 3.66
140 Bourit 3 0.14 0.14 0.14 0.13 0.12
141 OBe30H 3 0.25 0.25 0.25 0.25 0.24
142 Bourit B 0.97 0.97 0.98 0.94 0.92
143 Hie6i B 1 1 0.99 0.93 0.89
144 Humeoi C 0.54 0.52 0.52 0.47 0.46
145 Bourit CB 0.81 0.81 0.81 0.79 0.79
146 Bourit B 1.32 1.28 1.27 1.23 1.23
147 Humeoi CB 0.84 0.81 0.82 0.74 0.7
148 BAOC;?;GTPH B 071 |0.68 |0.69 062 0.8
149 Bourit B 0.14 0.13 0.13 0.11 0.11
Xamaru 14.65 |1427 |14.31 13.64 | 13.34

TaxkukoT a3 comu 1977 to conm 2018 xam mIyJaHd MacoXaTh yMyMUH
MUPAXXOPO Aap XaB3au TaxXKUKOT 9% (1,3 km?) myaiisin kapa. Faitp a3 uH, nap
naxau aBBas 0,38 kuioMeTpu Mykaad, IyIOM - HOYM3 Ba Jap Jaxau CEOM -
0,67 xm? kam mya. dap naxcojlau 4opyM macoxaTu sixOanau nap xassa 0,3
KM? KaMm 1y J.

Hap pacmMu 4 capxaaxo Ba pakamMOaHIMM 3a00HAW MUPSAX a3 PYU aKCXOU
MOXBOpail HUIIIOH JIo/1a myjaaact. Xatu 1 - capxaau comnm 2018, xatu 2 - 2008.
Huna memasan, ku a3z cou 2008 To 2018 mupsx 80 m akud padt, a3 comu 1998
to 2008 (xatxou 3, 2) 40 M, a3 conu 1994 To 1998 (xaTxou 4, 3) - 30 M, a3 conu
1977 1o 1994 (xatxom 5, 4) - 50 M, nap MayMysb, a3 coiau 1977 to comau 2018
3a0onau nupsx 200 meTp akubd padr.
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Pacmu 4. - Akubanmmanm upsxu Nel39 (Taxusirap myammudg)

ABBaIMH HAaTUYaW TABO3YHM XayMu TUpsSx aap Ilomupwm mapkia map
XaB3au KyJIn XO0BapKyJI HATUYaXOW 3€pUHPO HUIIIOH O,

ba xucobu MuéHa TaBO3yHHM XayM Jap MUHTakau bl= -1,75 m, macoxatu
uH muHTtaka A1=0,06 km? Oyna, 60 dopmynan A*b=AM TaBO3yHH XauyMU UH
MaiIoH 6a nact oBapja mynaaact - AM1=-0,105 M 4.0. UHynun amanxo 6apou
JUrap MUHTAKaXx0 HU3 I'y3apoOHUAA 1Ty

A = MaliioHM JOpOM TaBO3yHU XayMu OapoOap (MUHTaKaxow OaitHU
W30JIMHUS ), KM2
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b = ap3unm TaBO3yHU XaYMU TabUHIIYIA, M 4.O0.
A*b=AM
AMcypuvia= AM1+ AM2+ ... + AM6

AMCyMMa/ ACyMMa: B M q-o-

Yaasaau 4. — XuicoOM TaBO3YHU XauM

MAacOXaTH xap K MaigoH kM2 | TaBo3yHM Xaymu xap K MalJI0H

A1 = 0,06 kM2 AM1=A1xb 1 = 0,06%(-1,75)= -0,105

A2 =0,53 km? AM?2=0,53*(-1,25) = -0,6625
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Nnoman yansaam 4

A3 =0,17 xkm? AM3=0,17*(-0,75) = -0,1275
A4 =1,15 xkm? AM4=1,15%(-0,25) = -0,2875
A5 = 1,21 xkm? AM5=1,21*0=0
A6=10,11 xkm?2 AM6 = 0,11*0,25 = 0,0275
A7 = 0,42 xm? AM7=0,42*0,5 = 0,21
AM1 + AM2 + AM3 + AM4 + AM5 + AM6 +
AM7 =-0,945
AMcymma —0,945
TaBo3yHU XayM = Acyvva = 3.66 = —0,26 M 4. 0.

2018/2019 AmMcuian (pacMu 5)
Daspawn mywoxuaa (conoHa, Tacxexwyna): 07/16 — 07/15 TaKCUMOTH ap3I/IIHXOI/I COJIOHaH
by =-0.247 mB.4.0. TaBO3yHM  XayMHU  pyHU3aMHUHH

AMOW: 0.090 m B.4.0.

(SMB) 6apou nmupsxu Nel39 map
[Tomupu lapkn map xaB3au Kyiau
XoBapkyn  gap  JgaBpaum  as
16.07.2018 To 15.07.2019 Hwuiion
J0/1a Iygaacrt.

Jdap acocm TaxKMKOTXOU
ry3apoHujamyaa Jaap MaBpUIU
amcujiaco3uu  mupsxu  Nel39
MYILIOXUIAXO0U 3€puH Oa Hazap
pacun: Jlap pacMu 6a TariiupoTu
MaBCUMHUU TaBO3yHU XauMm Aap
JJAaBOMH  COJI ~ HHUIIOH  J0ja
mygaact. Kumatxonm wmandpi a3
MOXHM HIOJI TO HOSIOp MaBYyIaH]I,
KU XaJIU akKKaja TakpubaH Oa -0,4
M Mepacai. Jap MOXU OKTSIOpbh, KU
0a pgaBpau abmsaTcust € oOIIaBUU
Pacmu 5. — Xapuran aMcuiaaco3uu TaBO3yHU X POCT MeOsiI. AP3UIIXON MycOn
xaymu nupsixu Nel139 (Taxusi myammud) a3 MOXH z[eKaGp TO MIOH
MyIIOXyJa  MeIlaBaHa, Xaiaau
akcap Takpuban 0,2 M. gap
MOXXOHW ampel—Mail gaBpau 4aMmb InyaaHu Oapdpo HummoH meauxana. Ba
pacMu 60 TaBO3yHU XaYMU TOOMCTOHY 3UMHCTOH Ba COJIOHAW MUPSIXPO HUIIIOH
Meauxaj, XaTTu Kay 00 KuMaTxou MaHbuu TakpuOan -0,8 M. map MOXXxou
HIOJI—AaBIyCT OOIIaBUM TOOUCTOHPO MHBUKOC MeKyHal. Ilac a3 yambliaBuu
TUPAMOXy 3UMHUCTOH TaJpUYyaH Jap MOXXOM JIeKaOp-sHBap 0a ap3ullIxou
MycOit 6apMmerapaan. MakcumyMm takpuOan 1,0 M 4.0. 1ap MOXXOU Mal-UIOH

MXC [m B.u.0.]

-40 -30 -20 -10 -04 00 04 10 20 3.0 4.0
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06a jgact oBapja MemiaBajd, KU OabJ a3 OH KaMIIABUU SIKOOpa MylIOXuaa
Kapja, 1aBpau COJIOHAPO aHYOM MEIUXa.
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Pacmu 6. - AMcHTaco3un TaBO3YHH XayMHU CaTX Oapou IMUPSIXH
Ne 139 (Taxusu myasud)

bo0u yopym 6a ap3é0@ Ba TaxXJMiIM TAFUPEOMM MUPSAXXO0 AAP XaB3au KyJu
XoBapKkyJ 0axmmuaa myjaaact.

Taxuau TMHaMHKau TaHa33yld Bobacta 6a HAMyIM MTUPSXX0 HUIIIOH JIOI,
KU MIUPSIXXON aCUMMETPHUHU BOJIUTH, HUIIEOW Ba MMUPSXXOU CUPKA Oa TaHa33yll

oemrap ocebnaszupang (Yagsanu 4).
Yansamm 4. - TariimpoT 1ap MacoxaTH SXOaHIMM XaB3a a3 pyu Hamyx 00 owus

Hamyan nupsx Kawm mynann macoxatr 60 %
Boauru -T1%

Boauru, kucmMaH Mypakkad BOJIUTH -10%

Hwume6u, kucMan mypakkad Boauru 0%

Kocamaxki Boguru -13%

OsBe3oH -4%

Hume6u -14%
ACI/IMMeTpI/I BOOUT'N _1 8%
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Taxkukorxoe, ku gap nupsxu Nel39 ryszapoHuga InyaaHja, HUIIOH
nonaunn, ku nmupsaxxou [Momupu Ilapkin gap XxaB3am Kyau XoBapKyja HUCOAT
0a mupsxxou aurap xap3zaxou gapéxou TouyukucTtoH ycryBopTapani. Ilosi
MH 0a 3XTUMOJIM 3MEN Jap OH acT, KU NMUPSXX0 aap Oamanguu Oemr a3 4500
METp a3 caTXu Oaxp YoHrupaHj Ba UKJIUM Jap OH YO Xele capj MeboIa.

Xucod KapaaHu TaBO3YHH XayM. MabjIymMoOTX0€, KM Jap BaKTHU
TaXKUKOTH caxpoi 0Oa gacT oBapda InyjaaaHja, 6a MO HMMKOH JOJaH[d, KU
TaBO3YHH XayMpo 00 ycylu npoduiiit Xucod kyHem (pacmu 7).

-1 MBY.0. 05 0.5
Pacmu 7. - TaBo3yHu xaym 60 ycynu npodwrit (Taxusin myammud)

Hatuyaxou amcuiaacosuum (Pacmu 8) mupsxu Nel39. [dap pacmm 8a
XMCOOXOM TYHOT'YHU TardupEéOonu OalaHIMU COJIOHAW MUPSIXXO Jap SK KaTop
ap3UIIXOU TABO3YHU XayM HUIIOH J10[a LIyAAaaHI. XaTTH CypX TardupeOuun
COJIOHAM OaJlaHIUU YEHINYIapO, XaTU HOPUHYHA COJIM ITyppau TUIPOIOrupo Ba
XaTu KaOyJ caHaxoW MyalssHM 3UMUCTOHPO HUIIOH Meauxaa. MalaoHu
XaTAOp TAFUMPEOMU MacoXaTH MUPSIXpo 00 OanaHa HUIIOH Menuxand. [ap
pacMu 806 omop ouna 0a yoruBaskyHi (-0,001 M Boxumm yeHaku 00) Ba XaTou
crangapti (0,379 M Boxuam deHakn 00) OaXOJAMXMHM TaBO3YHU XauM, KU 0O
HYKTaXxOM MapoKaHAa HUIIOH JOoJa IIyJaacT, WHBUKOC Merapaa.
[TapokaHmait Oab3e TAFHUPOTH TAXMHHUU TAaBO3YHU XauMpo Jap aTpodu
TaAMOIOJIU YMYMHUU MycO#H, ku 00 OanaHa IIydaHW OallaHIUU MHUPIXXO
MyBO(UK acT, HUIIIOH MEINXAI.

40



5500

== COnoHa, Myluoxuaa a)
ConoHa, conu rugponori

= 3UMMUCTOH, CaHaXxon MyKappaplyaa

= COnoHa, aBpau MyLIOXUAA + XaTu KOHTYp

5250 4

]

5000 4

Banangm [m a.c.6.]

4750 A

2.0 -15 -1.0 -0.5 0.0 0.5
MyBo3uHaTh xaym [m B.4.0.]

®apkuat: +0.000 m B.u.0.
540091 AMOW: 0.226 M B.u.0.

0)

o0
n
[=}
o

5000

Bananagi [m a.c.6.]

4800

4600

-2 -1 0 1
MyBo3uHaTK Xxa4ymu conoHa [M B.4.0.]

Pacwmu 8. - Taritnpéoun comonaun 6ajaHIuK MUPSIXXO Iap TOUpan ap3UlIXOU TABO3YHHU
xauM (Taxusu myammud)

AMcCHTIaco3uM TaBO3YHU XauMHu MHUPSAXXO dap xaBzau gapéu CapuryH
Oapou MyalssH KapJaHU XOJaTH TNHUPBIXXO0 JAap OalaHAUXOW TYHOTYH
ry3apoHu/Ia IIy/I.

TaBo3zynu Manpuu xaym (bm = -0,282 m.w.e.) tajmadotu OapTapuu
XauyMM TMHUPSXXOPO Jap HUH XaB3a Jap JaBpau OappacuillaBaHIa HUIIOH
Menuxaa. MH 6a TaMOroId YMyMUM KOXHUIIM MUPSIXXO0 Jap MUHTAKaAXou Kyxi
Jap HaTUYad TarkupeéOun UWKIMM MyBoGUKAT MeKyHad. JuamazoHu
ap3UIIXON TaBO3YHU XaumMu umHpupoan a3 -2,0 to +1,0 M.4.0. Tariupeonun
Hazappacu (a3oupo map paBaHAXOU YaMbIIaBii Ba OOIIaB# gap MHPSIXXOHU
TYHOTYH HMIIOH Menuxaa. OH meTaBoHal a3 GapKusaTH aHmo3a, OajaHmiH,
yourupiasi, Tornorpadusiu atpod Ba MUKPOUKJIMMU OHXO Oa By4yI OSI.
Xatorum muéHau mozen 0,107 m 4.0. 6yma ua HucbaTtaH nact MedoIam, KM uH
a3 JTaKUKAM XyOW aMCHJIacO3M Jlap UH MMHTAaKa IIaxojJaT Meauxaa. TaxJiim
aMUKTap MabJIyMOTH WJIOBarupo jgap Oopau IIapoOUTH METEOpOJIOTH Ba
XYCYCHSITXOU WHOUPOAUM THUPIXX0, HWHUYHHH CHJICHIAW MYIIOXUAAXOU
Japo3MyIIaT 0apou MyaisiH KapJlaHU TaMOIOJIXOU MaiiBacTa Tajgad MEeKyHa/I.
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Hap MaymMyb, HATMYAXOM TAXKUKOT HAMyHauW MypakkaOu Tardupeéouun
SXOaHIUPO HUIIOH MEIUXaHd, KU 00 OOIIaBUM OMMAaBH Jap WH MHHTAKau
Oamanakyx map gaBomu cojxou 2018/2019, ku 60 TabcupoTu TardupeOMU

HKJIUM MYBO(DUK acT (pacmu 9).

2018/2019

HAaepawn mywoxmnaa (conoHa, Tacxexwypaa): 07/16 - 07/15
b, = -0.282 m B.4.0.
AMAON: 0.107 m B.u.O.
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Pacmu 9. - AMcunaco3un TaBO3YHH XauMH IMUPSIXX0 Aap XaB3zau gapéu CapuryH, moxoou
Ky XOoBapKyi
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XVYJIOCAXO

1. dap acocu Taxiauiu xamayoHuba 00 uctudoga a3 MabIyMOTXOU a3
3oHaMpoHun ¢ocunasit, TexHojorusu GIS, amcunaco3uu pakamii Ba
MYIIOXUIAXO0U Caxpod Jap MHCOJIM XaB3aWm Kyiau XoBapkyil owuja 0a
JUHAMUKau six0aHal gap MuHTakau oananakyxu [Tomupu [lapkin HaTu4axou
HaBU WJIM# 0a aact oBapja myaasa [1-M, 10-M].

2. Tacouk xappa mya, Kd 30HAUPOHMHM (OCHUIIABU XaMUyH MaHOau
daBpu Ba mactpac 6apou TaXKUKOT Ba TaXJIMIIM MHUPSXXO ap3é0u merapma.
NH ycyn WMMKOH Meauxal, KU TaBCU(POTH acocuM MUPSAXXO, a3 Yymiia
JTUHAMUKAW OHXO MyailsiH Kapaa masaj [9-M, 13-M].

3. Mykappap kKapaa lIyJaacT, KM 4Ye€H KapJaHU TaBO3YHM XauMu
MUPAXXO YCYJIU NAKUKTAPUHM MyalssH KapJaHU XOJaTH COJIOHAW MUPSIXXO
MeboIaa, Ki UH UMKOH MEIUXaJ Jap MAapOUTH TaFMUpEOUN MKJIMM XO0JaTh
cojoHau Kpuochepa MyalsiH Kapja IaBaj, KU UH UMKOH MEIUXaJ Maypou
TapEX0, KU a3 MUPSIXXo 00EpH MemmaBaHg 003 XaM JaKUK Nemryi masay [4-M,
7-M].

4. MabaymoTxon 6a Jact oBapjallyaa Jap HUHKUIIOMGU TaXKUKOTU
[JISITCUOJIOTH Ba JApKU paBaHIXOW jap cucteMaxou sixOanauu I[lomupu
[MTapkit 6a amamomaga Xuccau KaJloH Mery3opanja. OHxo Oapou ap3éOuu
3aXUpaxou O0M MMHTAKA, NEMITYUH TAFMUPOT Jap Yyapa€Hu o0 Ba XaTapxou
aJloKaMaHJ Jap MApOUTXOU TarHUpEOUU MKJIUM aXaMUSITU MyXUMM WUJIM# Ba
amai gopasna [3-M, 4-M].

5. XycycuaTxoM acocuu [MHAMUKaW sgXOaHAWd Jap XaB3au KyJld
XOBapKya MyaWssH Kapja IIyJaaHJ, KA TaMOIOJH YMYMUHM KaMIIaBUHU
SIXOaHIUPO 1ap TAMOMM MUHTAKa TacauK MekyHaua [11-M, 12-M].

6. TaBo3yHu xaumu NUPSIXX0 Aap xaB3au gapéu CapuryH, Ka Jap
HaBOATH XyJ Maypou OH 0a Kyau XOBapKyia yopi MmemiaBaj, 6bapou MyailsiH
KapJaHU XOJIAaTH MUPSIXXO0 Aap OalaHAUXOU T'YHOTYH aMCHJIAcO3M Kapja IIy/I.
Tapo3yaun ymymuu xaum (bm = -0, 282 M.4.0.) HUIIOH A0da, OOIIABUU
MUPSXXOPO Jap MH XaB3a Jap AaBpau OappacuiaBaHia HUIIOH Menuxad. Mu
0a TaMOIOJIM YMYMHUHU KOXHIIU MUPSAXXO Jap MUHTAKAXOU KYX# Jap HaTU4Yau
Tarupeonu UKJIMM MyBo(UKAT MeKyHa [2-M].

TABCUSXO BAPOU NCTUDOJIAN AMAIIMN HATUYAXO

1. Uctudoman mabaymoT gap Oopau XoJlaTU KYHYH# Ba JMHAMUKAU
MUPSXXO0 Oapou MaKUK KapAaHU MNEMTyuu TardupoT Jap 3axupaxoud oou
MHHTaKa. MabiaymMoTXou OajacToMagan TaBO3YHHM XayM Ba TarMupeéOuu
MacoXaTH THUPSXXO HMMKOH MEOUXaH/, KU 4YapaéHUM OOXO0M a3 MUPSIXXO
capyaliMa MeTHupaHa 0a cucreMaxou Aapéxo Ba KyIxo OexTap Ba JaKUKTap
aMmcuiiaco3i kapaa maBana. Mu 6apoun Oanakmarupuu uctudomad oo gap
coXau KUIIIOBap3#, JHEPTETUKHA Ba TUTAp COXAX0 MYXHUM acT.

2. Uctudbomam xaputaxom wmydaccaidm THUPSXXO0 Ba Tomorpadusu
mupsxxo Oapom ap3ébum XaTapu paBaHAXOW XaTapPHOKH  ITUPSIXXO
(paxHaIIaBUU KYJIXOMW MHUPSXH, TAPMAXOU MUPSIXX0, cel Ba F.). MIH 3XTuEYoT
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Oapou TapTtud® HOJaHU OOBEKTXOM KaJacTpil Ba Taxusu TagOUpXow Xud3u
MaxaJIXOW aXOJWHUIIINH Ba IIYFJIN aX0JIi 3apypaHI.

3. Haruyaxom Taxkuku sxOaHa@m Oapou MNEHITyud OKUOATXOHU
MMKOHMNA3UPU TardupeéOUn UKIMM Ba MyaiissH HaMyJdaHU MMHTAKaxou
oceOma3up, KU YOpaxouM MYTOOUKIIABUPO Tajdad MEKyHaHa, KyMmak
MepacoHa/I.

4. MaBoaxou IUCCEPTATCHOHUPO MMKOHITA3UP acT XaM4yH TacBUp Ba
HaBCO3WM MaBOAXoW napci uctudoma Oypa. Hatuyaxouw pucona mgoupau
BaceW TAaTOMKHM aMaJlIii UMKOHMNA3uppo JAap (pabonusITH WIMI, TabIUMA Ba
9KOJIOTH, MHYYHUH Oapou UA0paKyHUM (HaboausiTh 00 Ba MEHITUPUN XaTapXo
Jap MUHTAaKaxou Kyxu JOpaH/I.
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AHHOTAIUA
Ha aBTOpedepat nuccepranuu Kypoonuéna Xycpasa KypOona:xona Ha temy:

«/luHamMmnka 0ajanca Macchbl JIEAHUKOB B COBPEMEHHbIX MPUPOIHO-

KJIMMATHYECKHUX YCJI0BHAX HA puMepe 0acceifHa o3epa XoBapKyJib
(Kapakyasb) Boctounoro Ilamupa» Ha couckanue y4éHoii cTeneHH KaHAUAATA
TEeXHHYECKHX HAYK MO0 cnenuaabHocTH 2.1. I'eosiorusi, reoge3usi, ruApoJiorus,

CTPOHTEIbCTBO, apxuTeKTypa (2.1.37. 'mapoJiorusi cyuiu, BoJHbIE pecypchl,
THAPOXHMHSA)

KiroueBble ciaoBa: JjienHUKH, OalaHC  Macchl, HHBEpTEpU3ALIMS,
MOJENUpOBaHue, risuuonorus, Bocrouneiii Ilamup, kimMar, MOHUTOPHHT,
oJIeJICHEHUE, TMHAMUKA JICTHUKOB, Kprocdepa, IKCIIO3UIIMS JIETHUKOB, TasHUE.

O0nBeKT ncciiefoBaHusA — oJieicHeHue OacceiiHa o3epa X 0BapKyJib.

IIpeaMer uccienoBaHMs - COBEPLUICHCTBOBAHHWE METOAOB U TEXHOJOTHMA
U3MepeHus 0ajgaHca Macchl JIEAHUKOB, MOJEIUPOBAHUS U TPUMEHEHHBIX METOJI0B
JIMCTAHIIMOHHOTO 30HIMPOBAHUSI JIETHUKOB OacceliHa o3epa X0BapKyJib.

Hear wuccienoBaHMM - U3YYCHHE U OICHKA BIMSHUS KIMMATHYECKHUX
M3MEHEHU Ha OaJlaHC MAcChl U IMHAMUKY JICTHUKOB B BHICOKOTOPHOM MECTHOCTHU
Oacceiina o3epa XoBapkyibs Ha Boctounowm [lamupe.

Hayuynasi HoBHM3HA pauccepranum: l3yyeHO COBpPEMEHHOE COCTOSIHUE
ojieficHeHus1 OacceiiHa o3epa XoBapkyib. CoOCTaBJIE€HBI KapThl JICAHHUKOB,
MOJIy4eHBl JlaHHbIE OajlaHca Macchl. YIydllleHa METOJAMKa MOHUTOPHHTA
coctosiHus NneaHuKoB. [IpoBeneno moaenupoBanue OanaHnca macchl. PazpaboTansr
PEKOMEHJIAIlMM 110  MCCJEIOBAHUIO  JICIHUKOB ¢  mnpumeHeHueMm 133,
MOJEIUPOBAHUEM H TMPAMBIMU TISLHOJOTHYECKUMH METOJAMU C YUETOM
0coOeHHOCTEN KiuMaroreorpauyeckux yclioBuid bacceiina ozepa XoBapKyJb.

Teopernueckasi 3HAYMMOCTH PE3YJIHLTATOB JAaHHOW PaOOTHI MOTYT OBITh
WCIIOJIB30BaHbl MIPU, MOHUTOPUHIE OJICACHEHUS] U OIIEHKE BJIMSHUSA KJMMaTa Ha
JICTHUKY C PUMEHEHUEM METOJI0OB AUCTAHIIMOHHOTO 30HAMpoBaHus. [IpoBenenue
pacueToB OajaHca MaccChl JIEAHHMKOB B COBPEMEHHBIX KIMMAaTUYECKHX YCIOBHSIX
Boctounoro Ilamupa. MogenupoBanue ©OanaHca MacChl  JICIHHUKOB B
KJIMMaTH4eCKuX ycioBusix Boctounoro [Tamupa.

IIpakTnyeckasi 3HAYUMOCTHL Pa0OTHI 3aAKJIKYAETCH B CJeAYHOLIEM:
Omnpenenenne COCTOSIHHS OJICJICHEHUS TIPU U3MEPEHUM OajaHCa MacChl JICTHUKOB
U MOJICTTMPOBAHUE IS OLCHKH BIUSHUS KIMMAaTUYECKUX HW3MEHEHHI Ha
BBICOKOTOPHBIE€ JIEIHUKU. V3ydeHue TriIsIHOJIOTHUYECKOTO peKUMa JIeAHUKOB
OacceiiHOB pek Ta/pKWKWMCTaHAa € MPUMEHEHHEM COBpPEeMEeHHBIX cpeactB J133.
Pe3ynbTaThl MPOBENEHHBIX TMOJEBBIX M3bICKAHUNW W WX HCIHOJB30BAHUE IS
PEKOHCTPYKIIMM AUHAMUKU oneneHeHuss Bocrounoro Ilamupa. Meroguueckue u
TEXHOJIOTUYECKHE OCHOBBI  oOmpefeieHus: OanaHca Macchl JIGIHUKOB U
MozenupoBaHusi. COBEpILIEHCTBOBAHNE MOJICIMPOBaHUS OajaHca MacChl JIEAHUKOB
BAYKHO JIJI1 COBPEMEHHOM TIISLIUOJIOTHH.

OobsnacTe npuMenenus: [IpoBeneHNE NHCTPYMEHTAJIBHBIX HCCIIEIOBAHUN B
00JacThbU TJISIIIMOJIOTUM, MOHHUTOPUHI JIEIHUKOB C ucHojb3oBaHueM [[33 wu

aHalin3a COCTOAHHA I'OPHBIX JICAHHUKOB.
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AHHOTATCHUA
0a aBTopedepaTu nucceprarcusiu KypoonuéH Xycpas Kyp6oHY0H aap
MaB3yu: «TarniipéOun TaBO3yHH XaYMH MUPSIXXO0 Jap APOUTH MYOCHPH
TAOMHMIO UKJIMMiA 1ap MUCOJIM XaB3au Kyau Xosapkyiau [lomupu Hlapkin» oun
0a napédrTu napavyan LIMHUU HOM3aIM WJIMXOH TEXHUKH a3 pyiin nxtucocu 2.1.
I'eosiorusi, reone3usi, ruAPoJIOrusi, COXTMOH, MebMoOpH (2.1.37. I'mapoJiorusiu
XYIIKH, 3aXHPaXou 00#, THIPOXUMHUSI)

KamuaBoxkaxo:  mUpsXXO0, TaBO3yHM  XayM, HHBEPTOPU3ATCHUS,
amcuiacosu, riagrcuosorus, Ilomupu Illapkii, UKINM, MOHUTOPHHT,
axOaHaW, AUHAMHUKAW THPSXXO0, Kpuocdepa, YOUTUPIIABUU IMHPAXXO,
OO0IIIaBUU MUPSIXXO.

O0bexTn TaXKUKOT - [Tupsxxou xaB3aum kyjau XoBapKys MeOoIIa

MaB3yd TAXKHKOT - TaKMWJIM YCYJIXO Ba TEXHOJOTUSU MYaHsTHCO3UU
TaBO3YHH XayMU NHUPSIXXO0, aMCWJIACO3M Ba YCYJIXOUM TATOUKU TaIlXHUCU
dhocutaBUM MUPSIXXO Jap XaB3au KYJIM XOBapKyII.

Xaaadu TaxKHKOT - OMY3HUII Ba ap3¢0MU TabCUPHU TAFUMPEOUN UKJIMM Oa
TaBO3YHU XayM Ba JUHAMHUKAHM MUPAXXO Jap MUHTAKaAW OalaHAKYXU XaB3au
kynu XoBapkynu [Tomupu [lapki meboman.

HaBronun wiamuu pucosia: Baszbu xo3upau sxO0aHAu Jap XaB3au Kylu
XOBapKysl OMyXTa IIyJ. XapuUTaxoW MUPSIXXO0 TApTUO [104a, MAbIyMOTXOHU
TAaBO3YHM XauyM 0a AacT oBapja IIyA. YCyJId MOHUTOPUHIH XOJATH MUPIXXO
TaKMWJI 10/ 1Iya. AMCUIACO3UM TaBO3YyHU XauMu rysaponujaa mya. bapou
TaXKUKH MUPSIXX0 00 wuctudoma a3 ycyaxou 30HAUPOHUU (oCHIaBi,
aMCuIaco3id Ba O€BOCHUTaW TIJISTCHOJIOTM OO0 Ha3apAOIITU XYCYCUSITXOU
IAPOUTH HKJIUMHIO Teorpaduu XaB3aud KyIu XOBapKyJl TaBCUSIXO TapTHO
J0/1a Iy aaH/I.

AXaMMATH HA3aPUSIBUM HATUYAaXOU UH KOPPO Aap MOHUTOPHUHIH IXOaHIU
Ba 0axOoOWXUU TABCUPU HUKIUM Oa NUPIXX0 OO0 YCYJIXOU 3O0HAUPOHUU
dbocunmaBin. MyaiissH HaMyJaHU TaBO3yHH XauMU THPSIXXO Jdap IMIAPOUTH
ukaumu xo3upau ITomupu [lapkii. AMcUIacO3UM TABO3YHU XauMU MHUPSIXXO
nap mapoutu ukimmun [Homupu Hlapkn.

AXaMMSITH aMaJMd KOpP YYHHMH MeOomaa: MyailssH KapgaHd XoJaTu
sXOaHIM TaBACCYTHU YEH KapJaHW TABO3YHHM XaYMH MUPSIXXO Ba aMCUIIACO3M
Oapou ap3eéOMu TabCUPU TAFUUPEOUHM HUKIUM 0Oa MUPIXXOM OalaHIKyX.
OMy3UIIM  PEXKUMU TJISTCUOJOTHM MHUPSIXXO Jap XaB3axou Aapexou
ToumkucTon 60 ucTudoaa a3 TAaYXU30TH 3aMOHABUN 30HAUPOHUM (POCHIABH.
Uctudomam HaTHIaxom TaxXKUKOTH CaXpouM Ty3apoHUIAIIyaa Jaap
pekocTpykcusin auHamMukan sx6anan gap Ilomupm Illapki. acocxou
METOJIOJIOTH Ba TEXHOJOTMN MyalssH HaMyJaHU TaBO3yHU XauMH MUPSIXXO Ba
Mojenco3u. TakMul JOJaHU aMCUJIACO3UU TABO3YHU XayMU MUPSIXX0 Oapou
TJISITCUOJIOTUSIM MyOCHP MYXUM acT.

Coxam taromk: ['y3apoHUIaHM TAXKUKOTH WHCTPYMEHTAJIA 1ap COXau
TJISSTCHOJIOTHS, MOHHMTOPHMHTH MHUPAXX0 00 wuctudoma a3 30HIAUPOHUU
dbocuaBit Ba TaXJIWIN XOJIATH MUPSIXXOU KYXH.
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ANNOTATION
of autoreferat of the dissertation of Qurboniyon Khusrav Qurbonjon on:
""Dynamics of glacier mass balance in modern natural and climatic conditions
using the example of the Khovarkul (Karakul) Lake basin in the Eastern

Pamirs" for the degree of doctor of technical sciences in specialty 2.1.

Geology, geodesy, hydrology, construction, architecture (2.1.37. Land

hydrology, water resources, hydrochemistry)

Key words: glaciers, mass balance, inverterization, modeling, glaciology,
Eastern Pamir, climate, monitoring, glaciation, glacier dynamics, cryosphere,
glacier exposure, melting.

The object of the study is the glaciation of the Khovarkul Lake basin.

The subject of the research is the improvement of methods and technologies
for measuring the mass balance of glaciers, modeling and applied methods of
remote sensing of glaciers in the Khovarkul Lake basin.

The purpose of the research is to study and assess the impact of climate
change on the mass balance and dynamics of glaciers in the highlands of the
Khovarkul Lake basin in the Eastern Pamirs.

Scientific novelty of the dissertation: The current state of glaciation of the
Khovarkul Lake basin has been studied. Glacier maps have been compiled, mass
balance data have been obtained. The methodology for monitoring the state of
glaciers has been improved. Mass balance modeling has been conducted.
Recommendations have been developed for studying glaciers using remote
sensing, modeling and direct glaciological methods, taking into account the
specific climatic and geographical conditions of the Khovarkul Lake basin.

The theoretical significance of the results of this work can be used in
monitoring glaciation and assessing the impact of climate on glaciers using remote
sensing methods. Carrying out calculations of the mass balance of glaciers in
modern climatic conditions of the Eastern Pamirs. Modeling the mass balance of
glaciers in climatic conditions of the Eastern Pamirs.

The practical significance of the work is as follows: Determination of the
state of glaciation when measuring the mass balance of glaciers and modeling to
assess the impact of climate change on high-mountain glaciers. Study of the
glaciological regime of glaciers in the river basins of Tajikistan using modern
remote sensing tools. Results of field surveys and their use to reconstruct the
dynamics of glaciation in the Eastern Pamirs. Methodological and technological
foundations for determining the mass balance of glaciers and modeling.
Improvement of glacier mass balance modeling is important for modern
glaciology.

Scope of application: Carrying out instrumental research in the field of
glaciology, monitoring glaciers using remote sensing and analyzing the state of
mountain glaciers.
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