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Beenenune

AKTYyaJIlbHOCTH TeMbl. XapakTepHoi ocobeHHOCTHIO FOTO-
Bocrounoro Tamxukucrana (Ilamup) sBisercs axkTUBHOE
IIPOSIBJICHUE  COBPEMEHHBIX  DK30IE€HHBIX  I'€OJIOTMYECKUX
IIPOLIECCOB, TAKHUX, KAaK OIOJI3HU, OCBINH, JIABUHBI, CEIU U T.1I. B
pasHble roasl Ha Ilamupe mNpPOBOAMINCE MHOTOYHCICHHBIE
paboThI 1o U3Y4YECHHIO TEKTOHMKH, crpaturpaduu,
reoMop(OJIOruH, CEUCMHUKH, IOJIE3HBIX WCKOMAEMBIX M IO
WH)XEHEPHOW Treoslornu, B  pe3yibTare KOTOPbIX  ObLIO
YCTaHOBJICHO CJIO)KHO€ CTpOeHHME peruoHa. HHrepec k ero
U3Y4YEHHIO HE yrac 0 CUX IIOp, HO Ha COBPEMEHHOM JTalle B
CBA3U C AKTMBU3ALMEH KIMMAaTHYECKMX HM3MEHEHUMH, 3a4acTylO
IPUOOPETAOLINX XapaKTep KaTacTpopUUecKuX cOObITUMH, BeCbMa
AKTyaJIbHbIM SIBJIIETCSI M3YYEHHE HK30TC€HHBIX TI'€0JOTMYECKHX
npoueccoB. [IpuMepoM MOIyT CIIyXHUTb TJISLUAJIbHbIE CEIIH,
npowenmue Ha [lamupe B 2015 u 2023 rogax. IloBcemectHOE
MOBBIIICHUE TEMIEPAaTypbl BEAET K YBEIWYEHHUIO KOJIMYECTBA
BBITAJAIONINX JOXKIACH M TAasHUIO JIEAHUKOB, YTO TaKkKe
aKTUBU3HUPYET OK30INE€HHBIE Ipoueccel. B  3Tux ycmoBusax
HE00X0IMMO IIPUMEHEHNE COBPEMEHHBIX METO/I0B
UCCIEAOBaHUsA, B  IIEPBYIO  OYepenb  AUCTAHIMOHHOIO
30HaMpoBaHus. B mpenenax nosnmHbl p. ['yHT pacronokeHsl T.
Xopor,  HaceneHHele  myHKTel  lllyrHanckoro  paioHa,
O3JJOPOBUTEJIBHBIE CAaHATOPHUH, A TAaKXKE MEXKIyHApOIAHOIO
«lénkoBo mytu» [ymanbe-Xopor-Kynema. s ymeHblieHHS
CTEIIEHU YIPO3bl HACEJIICHUIO M HUX XO34MCTBaM OT MOCIEACTBUI
9K30T€HHBIX TE0JIOTMYECKUX IPOIIECCOB BEChbMa BaXKHBI OoJiee
NETANbHOE  W3yYEHHWE OTUX TMPOIECCOB HA  HM3y4aeMou
TEPPUTOPHUH, UX IIPOCTPAHCTBEHHOW B3aUMOCBA3HU C I€0JIOruyec-
KHUMH, MOP(HOMETPUYECKUMHU U KIMMAaTHYECKUMH (hakTOopamH, a
TAaK)K€ OLIEHKa BOCIHPUMMYHMBOCTH K HUX BO3HUKHOBEHHUIO C
MIPUMEHEHUEM COBPEMEHHBIX I'€OMH(OPMALMOHHBIX TEXHOJIOTUH.
N3 4yucna 3K30IM€HHBIX TE€OJIOTHYECKUX IPOLIECCOB IIPEAMETOM
WCCIEAOBAHUSA JOJIMHBI P. ['YHT SBISAJIMCH OIOJI3HU, OCBHIIM M
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JaBHHBI, W3Y4YE€HHE KOTOPBIX HMMEET OOJIbIIOe MPAKTUYECKOEe
3HAYECHUE NIPU OCBOCHUM HOBBIX TEPPUTOPHM.

CreneHnb Hay4YHO! NMPOPadOTAHOCTH TeMbl HCCICAOBAHMSA.
OCHOBHBIM TpeOOBaHMEM K MeToJaM pacyéra COOTHOIIEHHUS
YaCTOTHOCTH SIBJISICTCS CHWKEHHUE BBIYMCIUTENIBLHON TPYAOEMKOCTH
IIPY OZJHOBPEMEHHOM COXPAHEHWH IPUEMJIEMOIO YPOBHSI TOUHOCTH
MOJTY4aeMbIX pe3yabTaToB. (COBEPILIEHCTBOBAHUE METOJ OLEHKH
COOTHOIIICHHE YaCTOTHOCTH TOCBAIIEHBI paboThl X.M. A0y, A.JL
Auy, C. Manpan, 1I.A. ®aiizymnoes, 11I. Myxammanzona, [1.®.
baiirenos, C. Xyccaitn, P. Moxamunram, C. Muna, X.JI. Xonr, H.
Cammm, I1. Sur, Y. SIapar, ®@. Cunanaxu, C. Ilammna, b. Con u
JpyTHE.

CBsi3b HcCC/IeI0BAaHUSI C NPOrpaMMaMd M HAayYHBIMH
Temamu. HayuHo-uccrnenoBarenbckas paboTa NpoOBOAMIACH B
NEpBYI0 OuYepelb B paMKaXx HalMOHAJIBHOM  cTpaTeruu
PecnnyObnmukn TapkMKMCTaH 1O CHHXKEHHMIO PHCKA CTUXUHHBIX
oenctBuit Ha 2019-2030 roxpl, yTBEpPKIEHHOW MOCTAHOBIIEHUEM
[TpaButensctBa PecniyOnuku Tamxukuctan ot 29 nexabps 2018
rona, Ne602; IlporpaMmbl  TE€OJOTHYECKOTO  Pa3BUTHS
Pecnnyonmukn Tamxukuctan Ha 2021-2030 rr., yTBEp)KIEHHOM
nocranoBieHueM llpaBurenscrBa PecnyOnuku Tamxukucran ot
30 ampens 2021 roma, Nel72, m B COOTBETCTBUM C TEMOM
«Co3/1aHre HOBOM KapThl CEHCMUYECKON OMAaCHOCTH TEPPUTOPHUIL
TapkukrcTaHay 1a00paTOpPUN OLIEHKH CEHCMUYECKON OMacHOCTH
WNHcTuTyTa Teosioruu, CEMCMOCTOMKOIO — CTPOMTENBCTBA U
ceiicmonorun  HAHT (VK 550.34:551.78(575.3), Ne TP
Ne0116TJ00576).

O0mas xapakTepucTuka padoThl

Heasro AUCCEPTALNOHHOMN padoThI. BeisBiienne
IIPOCTPAHCTBEHHON 3aKOHOMEPHOCTH PAa3BUTHS  DK30TE€HHBIX
re0JIOTHYECKHUX MPOLeccoB A0NUHBI p. ['YHT U pa3paboTka kapr,
XapaKTEpU3YIOIIUX BEPOATHOCTb BO3HMKHOBEHMS OIOJ3HEH,
OCBINIEH U JJTAaBUH HA UCCIEAYEMON TEPPUTOPHH.



3agaum uccaegoBanus. Jloctikenue nenu o0eceynBanoch
peuieHueM psijia 3a1ad, B TOM YUCIIE:

1. CocraBrneHue KapT HMHBEHTApU3aLMU OIIOJI3HEH, OCHIIEH U
JaBUH JOJAMHBI p. ['yHT ¢ HCIONB30BAHMEM  AapPXUBHBIX
MaTEpUaJIOB U JaHHBIX AUCTAaHLIMOHHOI'O 30HAUPOBAHMSL.

2. Co3panue I'MC - 6a3bl JaHHBIX OIMOJI3HEH, OCBINEH U JIABUH.

3. YcraHoBieHue ¢akropoB IIPOCTPAHCTBEHHBIX
B3aMMOOTHOLIEHHUH OIIOJI3HEH, OCBIIIEH U JIaBUH.

4. Pa3paboTka MOJENM BOCIPUUMYHBOCTA K (POPMHUPOBAHUIO
OIMOJI3HEH, OChIIIE M JIaBUH C NMPUMEHEHHUEM KOJIMYECTBEHHBIX
METOJI0B HCCIIE0BAHUS.

5. CpaBHUTENBHBIM aHAIM3 MOJETM BOCIPUUMYMBOCTU K BO3HHK-
HOBEHHIO 9K30TCHHBIX TIpoIieccoB ¢ npuMeneHrneM ROC- kpHuBoii.

Oo0bexT uccaegoBanusa. OOLEKTOM HCCIENOBAHUS SIBUIIACH
nonuna p. I'yat F0ro-3anagnoro [lamupa.

IIpeamer wuccaenoBaHusi.  ODK30T€HHBIE TI'€OJOTMYECKHE
IIPOLIECChI, TAaKHE, KaK OIOJI3U, OCBHIIM M JIABUHBI JOJUHBI P.
['ynr.

Teopernueckass U MpaKTHYeCKas 3HAYMMOCTD IOJIy4YeH-
HBIX pe3yabTaToB. [lodydeHHble pe3ynabTaTbl B XOJ€
UCCleNoBaHus JONMHBI p. ['YHT BechbMa BaKHBI Ui OLEHKU
OIIOJI3HEBOM, JIJABUHHON OMACHOCTH U ONACHOCTH BO3HUKHOBEHUS
OCBhINIEH, a TaKXe BBISBICHUS PUCKOB MpPU IJIAHUPOBAHUU
3eMJIETIONB30BaHusA. Pe3ynbTaTbl Takke MOYKHO HCIOJIb30BaTh
JUIS OLIEHKH CTeNeHW yiepda OT NPUPOAHBIX OMACHOCTEH.
Hcnonb3yeMplii METOJ TaKK€ PEKOMEHAYETCS [UIsl OLICHKHU
BOCIPUMMYHUBOCTY K BO3HUKHOBEHHUIO OIIOJI3HEW, OChIIEH u
JaBUH JIpyrux Teppuropun I'opHo-bagaxmanckoil ABTOHOMHOM
Ob6nacTH.

Hayunast HoBu3Ha pa0oThI.

1. BiepBble poBeAEH KOPPEIATHUBHBIN aHAJIM3 OMOJI3HEBBIX SBICHUN
nommHbl  peku I['yHT ¢ npumeHeHueMm  coBpeMmeHHblx [HIC-
TEXHOJIOTHH.



2. BriepBeie ObLT HCIONB30BAaH KOJIMYECTBEHHBIN METON (COOTHO-

IIEHHUs1 YaCTOTHOCTHU) JUISl BBIABIEHHS IPOCTPAHCTBEHHBIX 3aKOHO-

MEPHOCTEH OCBIIIEH.

3. BriepBble cozana kapTa BOCOPUUMYHUBOCTH K BOSHUKHOBEHHIO

OCBIIIEH.

4.  BnepBble IpoBeleHAa  OLEHKAa  BOCIPUUMYHMBOCTH K

BO3HHMKHOBEHHUIO JIABUH, HA OCHOBE BbISIBIIEHHBIX KOPPEISTUBOB.
OcHOBHBIE 110J10:KeHH 51, BBIHOCHMbIE HA 3aILUTY:

1. Pa3BuTHE ONON3HEBBIX SBJICHUI TEPPUTOPHH JOIUHBI PEKH

['yHT 3aBUCUT OT MOP(POMETPUYECKUX, KIMMATHUYECKUX U

re0JIOTHYECKUX YCIOBUM.

2. B3BemnmBaHue OCHOBHBIX ()aKTOPOB OCHINEH palioHa UCCien0-

BaHUs IMO3BOJIWJIO C€O3JaThb MOJENIb BOCHPUHUMYHMBOCTH K HX

BO3HUKHOBEHUIO C XOPOLIEH NPOrHOCTUYECKOH CITOCOOHOCTHIO.

3. MoaenupoBaHue BOCIIPUUMYHMBOCTH K BOZHUKHOBEHUIO JIABUH

[IOKa3bIBA€T, 4YTO HAUOOJBUIMMU BOCIPHUMMYHMBBIMU 30HAMHU

ABJISIFOTCS HUKHHUE YaCTH CKJIOHOB JTOJUHBI PeKH [ 'YHT.

CreneHb  [10CTOBEPHOCTH  Pe3yJIbTATOB. Hayuno-
IPAKTUYECKUE PE3yJbTaThl IMOJIYUYEHBI 1O JAHHBIM IOJEBBIX M
HKCIEPUMEHTAIbHBIX PAa0OT, aHaIM3, BBIBOJBI U PEKOMEHJIAINH
000OCHOBAaHbI M YTOYHEHBl AHAJIUTHUECKUMH, CTAaTUCTUYECKUMU
METOAaMU M COBPEMEHOMH KOMITFOTEPHBIMHM TEXHOJIOTHSIMH YTO
o0ecreunBaeT JOCTOBEPHOCTh PE3Y/IbTATOB.

CooTBercTBHE AMCCEPTANMM NACTIOPTY HAYYHOH CHEIHANIb-
Hoctu. CozepikaHue UCCIENOBAaHUM B JaHHOW JTUCCEpPTAlUU COOT-
BercrByer myHkram 10, 12, 14 m 17 nacnopry cnenuansHOCTH
25.00.08-  wmKeHepHas ~ TEONOTHS,  MEp3JIOTOTOBEACHHE U
TPYHTOBEJICHHE.

10. Pomp KiImMMara, TOI3€MHBIX U TMOBEPXHOCTHBIX  BOJI,
re0JIOTMYECKON NCTOPUU U T€OJUHAMUYECKUX PEXUMOB TEPPUTOPHH,
TEXHOTeHe3a M JpYrux (PaKTOpoB W Ppa3BUTUM T'E€OJIOTHYECKHX,
TEOKPHOJIOTMYECKUX U MHKEHEPHO-T€0JIOTMUECKHX TIPOLIECCOB.

12. ®usnyeckre, MaTEMAaTHYECKOE, AHAIIOTOBOE M APYroe MOJE-
JUPOBAHUE TEOJIOTUYECKUX, F€OKPUOJIIOTUYECKUX U HMHKEHEPHO-



re0JOrM4eCKUX IIPOLECCOB, IPOrHO3 pa3BUTUS BO BpPEMEHU
MPOCTPAHCTBE, OLEHKA U  YIOpaBIIEHHE TIe0JIOTUYECKUMU
OIIACHOCTSIMU U I'€0JIOTMUYECKUMU PUCKAMHU.

14. 3aKOHOMEPHOCTH  TPOCTPAHCTBEHHOW W  BPEMEHHOU
W3MEHUYUBOCTH CBOWCTB IPYHTOB, Te0JIOTUYECKHX,
TEOKPUOJIOTUYECKUX M HH)KEHEPHO-TEOJIOTMYECKUX TMPOIIECCOB,
IPYTHUX KOMITOHCHTOB WH)XEHEPHO—-TE0JIOTHIECKUX u
TEOKPUOJIOTUYECKUX YCIOBHM, UX YCTOWYMBOCTh K MIPUPOJHBIM U
TEXHOTE€HHBIM BO3JICUCTBUSIM pazHoro renesuca.l.17.
I'eonkonoruueckas oueHka tepputopuii. COBpeMEHHbIE METO/IbI
r€07KOJIOTMYECKOT0 KapTUPOBAHUS, UHPOPMAIIMOHHBIE CHCTEMBbI
B reodkojioruu. Pa3paboTka Hay4HBIX OCHOB TOCYIapCTBEHHOMN
9KOJIOTMUYECKOM 3KCIEPTU3bI U KOHTPOJISL.

17. T'eouHdopMaIrMOHHBIE CHCTEMBI M TeoUH()OPMAITMOHHBIC
TEXHOJOTMM  pEUIeHUs  3a7ad  MHKEHEPHOM  Ieosoruw,
MEP3TI0TOBEICHUS U TPYHTOBEICHUSI.

JIMYHBIA BKJIAJ COMCKATE/ISl YYEHOU CTeleHH B UCCIeN0-
Banusi. Coznanune ['MIC-6a3pl MaHHBIX Ha OCHOBE OIU(POBKHU
MaTepHaJioB, MMOATOTOBKA JaHHBIX /ISl HHTEPIPETAIUN PACUETOB,
co3JlaHHe MOjeNieil BOCIPUMMYUBOCTH K BO3SHUKHOBEHHIO OIIOJI3-
HeH, OchlNell U JIJaBUH, IPOBEJEHUE MOJIEBbIX padoT /s Bepudu-
KalluKu MOJieNieH, a Takke (POpMyIHpPOBKE BHIBOJAOB M MOJITOTOBKE
MaTepuaia JUisl HAy4HbIX MyOJUKalui.

Anpodanus u peajusanus padoThI. Kapra
WHBEHTapHU3allMi OMNOJ3HEH, OChIed U JIaBUH COCTaBJIE€HA C
WCIONIb30BAaHUEM  apXUMBHBIX JIaHHBIX W  HCIOJB30BaHUEM
nporpammuoro obecrieuenust Google Earth Pro; mpoBenenunem
BepUpUKALIUU JAHHBIX B nore; MOJICTTUPOBAHUEM
BOCIIPUMMYUBOCTH K BO3HHKHOBEHHIO OIIOJ3HEH, OCHINEH W
naBuH B [MC-mporpamme ArcGIS Desktop Bepcun 10.6.1. u
orneHkor nmaHHbIX ROC-anamu3oM; myOIuKamuein OCHOBHBIX
pe3ynbTaToB paboThl B peneHsupyembix u3ganusx BAK PT;
anpobanuell  pe3yslbTaTOB  HAy4YHBIX  HCCIENOBaHUM  Ha
KOH(EpEeHIHIX Pa3HOro paHra.



OcHaBHbIE pPE3yJbTaThl, MPEACTABIECHHBIE B AMCCEPTALNH,
JOKJIAABIBAINCh HA: MEXKIYHAPOJAHOW HAYYHO-IPAKTUUYECKOMN
KoH(pepeHmu «IIpobGraeMbl MHKEHEPHOW TI'eOJOTHH, THIPOTeo-
JIOTUH, TUAPOJIOTHMM U pa3pabOTKH MECTOPOXKJIECHUM MOJIE3HBIX
UCKOIaeMbIX Ta/pKMKHCTaHa M COINPEIEIbHBIX TEPPUTOPUII»,
nocBsAMEHHON 80-IeTUI0 CO  JHS POXKACHUS 3aCIy>KEHHOTO
pabotHuka TamKuMKHCTaHa, JOKTOpa TEXHUYECKMX HAYK,
npodeccopa, akageMHKa WHXKEHEPHOM aKaAeMHH pecryOInKu
Tamxukucran Komuiiosa OauHbl Komunosuua.
PecnyOnukaHckas Hay4yHO-TeOpeTHYecKass KoHdepeHIMs Ha
TeMy: «BaXHOCTb BHEIpPEHHS COBPEMEHHBIX METOJOB IOUCKA,
pa3BeqKkd, JOOBIYM  TOJIE3HBIX  MCKOMAeMBIX M ydera
HKOJIOTMYECKO-IKOHOMUYECKUX AaCHEKTOB JUIsl MEPCHEKTUBHOTO
pa3BUTUSL  HAUMOHAIBHOM  MPOMBIILIEHHOCTH CTpaHbD»,
nocBsiéHHas  «/[Ho0 reonora» Ha TeMy ‘“30HMpOBaHUS
TEPPUTOPUU AOJUHBI peKH ['YHT IO CTENeHH BOCIIPUUMYUBOCTU K
BO3HUKHOBEHUIO oroyHen” 8 nexadps 2022 ronma. Pecry06-
JMKAaHCKOE HAYYHOE MEpONPHUATHE, MOCBAIEHHOE MexXTyHapoI-
HOMY JHIO >KCHIIUH M JEBYIIeK B Hayke W "JlBaauatuieTuro
00y4YeHMsI U pa3BUTHUS €CTECTBEHHBIX, TOUHBIX U MAaTEMaTHUECKUX
HayKk B cdepe Hayku u oOpa3oBaHus", Ha TeMy “‘Bnusnue
KPYTHU3HBl M DKCHO3ULMM CKJIOHOB HAa pa3BUTHE OIOJI3HEH B
nonuHe peku ['yur” [yman6e, 2023. 14-if kypc 1o
reouHpopmannonubiM  cucremam (I'MC) s reoHayuHBIX
CIIEIUATTUCTOB. YYEOHBIH HHCTUTYT [€0JIOrHYecKoil CiTy)OblI
Wnnuun, Xaiinapaban, Ha Ttemy “Some regularities of landslide
phenomena in the valley of the Gund river in the repablik of
Tajikistan”. 18.01-01.02.2023. Xaiinapadaa. Rahimbekova M.R.”
Use of frequency ratio method and GIS for landslinde
susceptibility madeling: a case study in the South-Westen part of
Tajikistan” / Faizulloev Sh. A., Alamov B. A., Rahimbekova
M.R.// Confronce natural hazards and climate change, Szeged,
21-23 May 2025. -C.24.



IIyonukanuu. OCHOBHbBIE TOJOXKEHHUS JUCCEPTALMOHHOMN
paboThl omyOnuMkoBaHbl B 12 medaTtHbIX paboTax, u3 HUX 6 B
peuensupyemoix BAK npu Ilpesunente PT nsnanusx.

Ctpykrypa M o0beM auccepraumu. JluccepranuoHHas
paboTa COCTOMT W3 BBEAEHUS, O TJaB, 3aKIIOYECHUS M CIIUCKA
KCMOJIb30BAHHOW JIUTEpaTyphl M BKIO4YaeT 153  crpanun
KOMIIBIOTEPHOTO TEeKCTa, 52 wimocTpanuid, 13 Ttabmum u 166
HaVMEHOBAHME JINTEPATYPHBIX HCTOYHUKOB.

OCHOBHBIE COJEP)KAHUE IJTUCCEPTALIUN

Beenenue BKJIFOYAET o0ocHOBaHUE aKTYyaJIbHOCTH
HCCIEAOBAHUS  DK30I'€HHBIX  TIEOJIOTMYECKHMX  IIPOLIECCOB
(omom3He#, oceimeidl, JaBUH) B gonuHE peku  [yHT.
@opMyIHMpYIOTCA LEIb U 33a4M UCCIEAOBAHMS, ONPEACIIAIOTCS
OOBEKT M TPEIMET, ONUCHIBAIOTCS STambl U METOJBI PalOTHI,
YKa3bIBa€TCs CBA3b C HALIMOHAIbHBIMU HAyYHBIMU IIPOTPAMMAMHU,
NMOAYEPKUBAIOTCS HAy4yHasi HOBU3HA U MPAKTHYECKasi 3HAUYMMOCTh
pe3yabTaToB, (OPMYIHUPYIOTCS MOJIOKEHHs, BBIHOCUMBIE Ha
3alIUTy, OTPAKAIOTCS JIMYHBIM BKIJIAJ aBTOpa, MyOJIMKAIlMOHHAS
aKTUBHOCTb, a TaKXXe MPUBOISATCS CBEACHHUS O CTPYKTYpe H
00bEME IUCCepTaltH.

B nepgoii riaBe «K uctopun m3ydeHHOCTH paiioHa paboOT»
paccMaTpuBaeTCsl UCTOPUS W3y4eHHUs [JOJuHBI pekn ['yHT ¢
AKIICHTOM Ha TEOJIOTHYECKNE W HH)KEHEPHO-TE€OJOTHYECKHE
uccinenoBanys. ONMcaHbl KIKOYEBBIE ATANbl PA3BUTHS HAYYHBIX
MIPEACTABICHUN O TEPPUTOPHUH, & TAKKE OCHOBHBIE HAIIPABIICHUS
U pe3yabTaThl paboT, MPOBEAEHHBIX KaK OTE€UECTBEHHBIMU, TaK U
3apyOexHbIMU yu€HBIMU. Ocoboe BHUMaHHE YIEJICHO aHalu3y
HCCIIEIOBAaHHUM, CBSI3aHHBIX C TEOJIOTMUECKHM CTPOEHUEM U
9K30T€HHBIMH ITPOLIECCAMH PETHOHA.

Bo BTOpOIi ri1aBe «l€on0ruyeckoe CTPOCHUE IOIUHBI PEKU
I'yaT» mo Marepmanam nOpeaplAyIIUX HCCIEIOBATENeN IaéTcs
BCECTOPOHHSISI  XapaKTEPUCTHKA TEOJIOTUYECKOTO  CTPOCHUS
nosvHbl peku ['yHT. PaccmaTtpuBaroTcss MCTOpHs MCCIEI0BAHUM,
crpaturpadusi, TEKTOHHWKA, MarMaTusM U T'eoMOpPQOIOTHs



pervoHa. Onucanbl JIUTOJIOTHYECKHUE 0COOCHHOCTH
re0JIOTUYECKUX CBHUT, WHTPY3UBHbIE U MeTaMopduyeckue
MOPOJbl, a Takke TEeKTOHMYecKue mpouecchl. I[lpuBonurcs
Kinaccudukanus penbeda Mo MOp(hONIOrHUEecCKUM MOATUIIAM U
AHATM3UPYIOTCS COBPEMEHHBIE W JpeBHHE (HOPMBI perbeda.
Takxe 3aTparuBaroTCsi ceiicMHYecKHe OCOOCHHOCTH, BKIIIOYAs
aKTuBHbIE 30HbI [lamupa.

B Tperbeii riaBe «Matepuanbl U METOJbl UCCIEIOBAHUS»
OTHCAHBI MaTepuabl u METO/IBI MO/IETTUPOBAHUS
BOCIIPUMMYHUBOCTH TEPPUTOPHH K OTMOI3HIM, BKITIOYAs pa3/ieieHHe
OMOJI3HEBBIX JIAHHBIX Ha OOyYalollyl0 © BaJMIANMOHHYIO
BBIOOPKM Ui TOBBIIMICHUST TOYHOCTH Mojenu. [Ipumenstorcs
craructrueckue meronbl - ROC-ananmm3 u kpocc-TaOymnsmust - a
takke [MC-texnonorun, takue kak ArcGIS. Paccmarpusaercs
CO3/IaHME KapThl HMHBEHTApU3AllUM OMNOJ3HEW Ha OCHOBE
nemupPOBKU KOCMUYECKHUX U a3pOPOTOCHUMKOB C MOCIEAYIOIIEeH
MoJICBOM Bepu(HKaMend, Py TOM TOTIEPKUBACTCS BAXKHOCTH
Ka4ecTBa UCXOIHBIX JAaHHBIX U 000PYIOBaHHUS.

I'naBa 4. 3oHnpoBaHus TEPPUTOPUM TOJIUHBI PEKU T'YHT
110 CTEeNEeHU BOCIPUUMYUBOCTH K BOSHUKHOBEHMIO ONOJI3HEH

B ycnoBusX HOBOMW CHCTEMBI IUIAHUPOBAHUS OCBOEHUS
TOPHBIX TEPPUTOPHIA, C LIENbIO COEHCTBUS Oosee 3D PeKTUBHOMY
3eMJICTIOIHL30BaHUIO BOIIPOCHI 110 MPOCTPAHCTBEHHBIM
3aKOHOMEPHOCTSIM u palilOHUPOBAHUIO o CTCIICHHU
BOCITPUUMYHMBOCTH K BO3HHKHOBEHHWIO OIOJI3HEH MPHOOpETaroT
Ba)KHOE 3HAUYCHUE.

HccnenoBanne 3aKOHOMEPHOCTEW pa3BUTHS OINOJI3HEW H
MOCTPOCHUE MOJeNeld MX BOCHPUUMYHBOCTA HMEIOT OCOOYIO
3HAYUMOCTh 11 TEPPUTOPUMN, TAE€ IUIAHUPYETCS BO3BEACHUE
JUHEHHBIX WHKEHEPHBIX coopykeHuil. [IpoBeneHrne moao0HBIX
paboT TMO3BOJISIET  ONTUMH3UPOBATH  3aTpPaThl, HAMPABIIS
OCHOBHBbIE (DMHAHCOBBIE pECYpChl HA YYacTKH C HauOOJbIIei
BEPOATHOCTHIO BO3HMKHOBEHHMSI ONOJ3HEW. B 1emom, kapTsl
PErMOHAJIBHOIO YPOBHS CIyKaT MHCTPYMEHTOM JUISI BBIICIICHUS
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30H, B Ipeaenax KOTOpPhIX Tpedyercst Ooree eTaibHOE
oOcienoBaHue M MpOBeACHHE pPabOT JIOKaJIbHOIO MacmTada.
Takum o0Opa3oMm, B AaHHOW pabOTe aHAIM3HUPYETCs JHIIb YacTb
Ono3HeoOpa3yomux  (pakTopoB, TakUX, KaK KpYTHU3HA,
9KCIIO3UIUS W KPUBU3HA CKIOHOB, BBICOTHAs 30HAIBHOCTh U
MMMKOBOE YCKOPEHUE TPYHTOB.

DaKTOpPHI ONMOJTHEOOPA30BAHUS H UX XaPAKTEPUCTUKH.

Jns  BbISBICHUS 3aBUCMMOCTH pPa3BUTHSA OMNOJ3HEH OT
KPYTU3HBI CKJIOHOB YCTAHOBJIEHO, YTO OOJIbIIAs YaCTh OIMOJI3HEH
[Tamupa npuypoueHa K CKIOHAM C KPYTU3HOU 30-45°. Oxnako
M3-3a HEJOCTYIHOCTH BBIXOJHBIX JAHHBIX O3TH PE3YJIbTaThbl
HEBO3MOXXHO YYUTHIBaTh B Ka4eCTBE BXOJHBIX MaTEpPHANIOB, YTO
MOXKET TPHBECTH K HENPABWIBHOW WHTEPIPETANNNA JPYTUX
aHAIM3UPYEeMbIX (DaKTOPOB, KOTOPbIE HMEIOT MEepPCIEKTUBHBIN
XapakTep W OyIyT HCHOJB30BAaHBI B KAauyeCTBE B3BEIICHHBIX
JAHHBIX JIsl 30HUPOBAHUS BOCIPUUMYHMBOCTU K BOSHUKHOBEHHIO
OIIOJI3HEM.

[ToMuMO KpyTH3HBI CKJIOHOB, Il Pa3BUTUS OINOJI3HEH
00JbIIOE 3HAUEHUWE HMEEeT OJKCIO3ULUS CKJIOHOB. BrusHue
JAHHOTO (paKTOpa HAa YCTOMYMBOCTH CKJIOHOB B IOCII€IHEE BpEMs
BBI3BIBAET OOJIBIINE CIOPHI cpeau uccaenopareneil. CepbE3HOro
BHUMaHUs 3acly>KMBAalOT MHEHHsI psga aBTOPOB, KOTOpPHIE
MIOJIHOCTBIO YOEXKIEHBI B IBOSKOM BIMSIHUM 3TOTO (hakTopa. ITU
BBIBOJIBI C/ENaHbl HAa OCHOBE HU3YYEHUS pAda JIUTEPATypPHBIX
JaHHBIX U COOCTBEHHOTO CTAaTUCTUYECKOTO aHAIM3a.

BBICOKYIO KOPPENALIMIO OMOI3HEBBIX ABJIECHUN CO CKIOHAMU
C CEBEpHOU OpHEeHTAlell aBTOpbl MYyOJUKALUU CBS3BIBAIOT C
MajbIM TIOMAJaHUEM COJTHEUHBIX JIydeld Ha TOBEPXHOCTh ITHUX
CKJIOHOB, BCIIEJICTBHE YET0 Ha CKJIOHAX C CEBEPHOM KCIO3ULMEH
M0 CPaBHEHUIO C JAPYTMMHU Bllara HaKalUIMBaeTcsl OOJbIle, TEM
caMbIM CO37aéTcst OOJIbIIIast HAarpy3Ku Ha CKIIOH [1-7].

[TpuBenénHas Ha prcyHKe | KpHBas MOKa3bIBAET, YTO OIMOI3HH
OO0JIBIIIE BCETO Pa3BUTHI HA CKIIOHAX C BOCTOYHOW M FOTO-BOCTOYHOM
skcrozunedt. Takum oOpa3om, MoydeHHbIE JaHHbIE NMPUBOIAT K
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HHOMY  BBIBOAY, IMO3TOMY  IPOBCACHUC aHajlu3a  BJIMSHUA
9KCNIO3ULMM CKJIOHOB g OacceiiHa peku ['yHT sBusercs
aKTyaJIbHOH 3a1a4CH.

1,40
1,20
1,00
0,80
0,60
0,40
0,20
0,00

CooTHOWEHUA YaCTOTHOCTM

8) O \\
(}”Q’Q 3Kcno3;uMﬂ CKI'IOHOB® (,‘Z'Q’QQ
Pucynok 1. - I'paduk 3aBUCHMOCTH COOTHOIIEHUS YACTOTHOCTH
OIOJI3HEBBIX AABJIEHHMI OT MoOKa3aTejei IKCMO3UIMHA CKJIOHOB
Pe3yararsl uciienoBanus

MopenupoBanue BOCIHPUMMYMBOCTH K  BO3HUKHOBEHUIO
OMNOJI3HEM M MX 3aKOHOMEPHOCTEH Uil JOJIUHBI peku ['yHT
OCHOBAHO Ha IPUMEHEHUU METOAA COOTHOILLIECHHs YaCTOTHOCTH.
Pacuer cooTHoIIEHHS YAaCTOTHOCTH MPOBOAWICS IO (opMmyse

1[4].

FRi _ Neell(S;)/Neell(N;) (1)

2 Neell(Sy)/X Neell(N;)

FRi — cooTHOIIEHNS YaCTOTHOCTH;

Ncell(S;) — konn4ecTBO nuKcenei ¢ OMoI3HIMHU B KIIacce;

Ncell(N;) — komuuecTBO MUKCeNei B Kiacce;

> Ncell(S;) — ob1iee KOIMUYeCTBO MUKCEIIEH ¢ OMOI3HIMH Ha
Kapre;

> Ncell(N;) — oGriee xomuvecTBO MUKCEIEH Ha KapTe.

BeisiBiieHo, 9TO HauOOJIBIIIEE BIUSHHE HA Pa3BUTHE

OTIOJI3HEH JOJMHBI peku ['YHT OKa3bIBAIOT CKJIOHBI C KPYTHU3HOM
20-30° u 30-40°. B gmpyrux mokasaremsx BTOro (Qakropa
KO3(PUIIMEHT COOTHOIICHUSI YaCTOTHOCTH HMIXKE CIMHHMIIBI, YTO
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MOKA3bIBAET OTHOCUTEIBHO MCHBIIIEE BIMSHUE HA pPa3BUTHE
OTIOJI3HEH 3TOT0 3K30IMHAMUYECKOTO Mpoliecca.

BricoTHass 30HAJIBHOCTH paiioHa paboT ObLIa co3maHa ¢
npuMeHeHneM MUGpoBoi Moaenu penbeda ¢ paspemerruemM 30M
W pa3jielieHa Ha NaTh KiaccoB. Cpeau MmokaszaTeseil BHICOTHOU
30HANIbHOCTH, Kiacc 2048-3000M mpeobiamaeT Ham APYTUMHU
nmokasareinsiMu  dtoro (akropa. Takum oOpazom, Mo Mepe
MOBBIICHUSI ~ BBICOTHOCTH  HaOMIOaeTcss  3aKOHOMEPHOE

TIOHHKEHHE COOTHOIIEHHS YyacToTHOCTH [8-12].

CornacHo pe3yibTaTaM JaHHOI'O aHaJIM3a, [0 MOKa3aTesiM
COOTHOILIEHUS! YaCTOTHOCTH 3JIEMEHTBhl SKCIIO3ULUU CKJIOHOB
pacrioyiaralorcss ciaenyromuM obpasoM (10 Mepe yMEHBIICHUs
KO3 HIHEHTa COOTHOLICHHWS YacCTOTHOCTH): IOTr0O-3amajHasi,
CeBepHasl, I0’KHasi, For0-BOCTOYHAs, 3aIla/IHas, CeBEpO-BOCTOUHAs,
BOCTOYHasl, CEBEpHAas M CEBEPO-3alaJHasl SKCHO3UIMHU CKIOHOB
(Tabm.1).

Ha teppuropun nomussl peku ['yHT aHanmM3upyeMble OIOJI3HU
OoinbIiie Bcero mpuypoueHbl K mokazarenmo 380-400mm/r. Taxum
obpazoM, nokaszarenb 360-380 3aHMMaer BTOpoe MECTO IO 3HA4Hu-
Mocti. Hano ormeruth, uT0 KOA(GUIMEHT COOTHOIICHHUS] YacTOT-
HocTh B mokaszarene 380-400 HamHOro mpeBbIIaeT 3TH Kod(du-
LMEHTHl B JPYrUX IOKAa3aTeNsiX KapThl KOJIMYECTBAa aTMOC(EpHBIX
0CaJIKOB.

Ta6auna 1. - Pe3ynbraThl B3BEMIUBaHUS (PAKTOPOB

OTI0JI3HE00PO30BaHUI
KpyTtusna cxiona

Kiace Ncell(N;) >'Ncell(Ny) Ncell(S;) | >Ncell(S;) | FR;

0-5 326033 7 0,02
5-10 422690 78 0,13
10-20 1089616 1216 0,78
20-30 1427522 5363835 2825 7666 1,38
30-40 1338109 2633 1,38
40-50 585173 748 0,89
>50 174692 159 0,64

DKCITO3ULHA CKIIOHA
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IIponosaxenue Tadauua 1.

Kiacc Ncell(N;) > Ncell(Ny) Ncell(S;) | >Ncell(S) | FR;
PoBHas 49179 0 0,00
CeBepHas 685905 87 0,19
Cesepo- 650060 671 0,72
BOCTOYHAs
Bocrounas 679277 5363835 619 7666 0,64
IOro- 646452 1216 1,32
BOCTOYHAs
HOxHas 676628 1726 1,78
IOro- 674980 1863 1,93
3arnagHas
3anagHas 662526 1225 1,29
Cesepo- 638828 159 0,17
3arnagHas
BricoTHAs 30HATTBHOCTH
Kiacc Ncell(N;) > Ncell(N;) Ncell(S;) | YNcell(S;)) | FR;
2048-3000 370560 4427 8,36
3000-3500 554436 1205 1,52
3500-4000 1176972 5363835 1596 7666 0,95
4000-4500 1564166 438 0,20
4500-5785 1697701 0 0,00
KpuBuzna ckiona
Kiacc Ncell(N;) > Ncell(N;) Ncell(S;) | YNcell(S;) | FR;
Borayras 449730 660 1,02
7
PoBHas 4006127 5363833 5661 7666 0,98
9
Beinykoias 907976 1346 1,03
7
KonmuecTBo aTMOChEpHBIX 0CaIKOB MM/TO/T
Kiace Ncell(N;) >'Ncell(N;) Ncell(S;)) | >Ncell(S) | FR;
289-340 899504 0 0,00
340-360 1027746 438 0,30
360-380 539513 313 0,41
380-400 1488934 5432651 6915 7666 3,29
400-437 1476954 0 0,00

Panee npuBen€HHbIE HCCIENOBAHUSA N0 BIMSHUIO U POJIH
CECMUYHOCTM Ha pa3BUTHE OMNOJ3HEW TMOKa3bIBAKOT, YTO
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CEHCMUYHOCTh MOXXHO CTaBUTh Ha IIEPBOE MECTO CpEIu BCEX
(dakTopoB. B CBS3M C 3THM aHaJIM3UPOBAHHBIX KapT, ObLIa
co3/laHa KapTa BOCHPUUMYMBOCTH K BO3HMKHOBEHHUIO OIOJI3HEH
(puc.2).
OBUIO TPHHSATO PEUICHHE HE MPOBOAWTH AHAJIN3 COOTHOIICHHS
YaCTOTHOCTU JUISI KapThl CHEKTPAJIbHBIX YCKOPEHUM TPYHTOB.
Takum 00pa3om, MPOCTO COMOCTABIAS KapTy C pe3ylbTaTaMu
CYMMHUPOBaHHUsI BCEX paHee

Takum oOpa3oM, KapTa IMpHBICKACT K ceOC BHUMAHUE TEM,
91O mepueprr0 BOCTOYHOM YacTU KapThl 3aHUMAIOT 30HBI C
OYECHb HU3KOW W HU3KOW BOCHPUMMYHMBOCTBIO, KpPOME LIEHTpa
3TOM 4YacTu, TJi€ TOCHOACTBYET CPEAHSS BOCHPUUMYHUBOCTD.
[TogoOHass BOCHPUMMYHBOCTH HAOMIOJACTCS B IOT0-3araiHOMN
4acTH KapThl. BO3MOXXHBIMYM IPUYMHAMU OYEHb HU3KOM M HU3KOU
BOCIPUUMYHUBOCTH HA MEPUPEPUNHBIX YACTIX KAPTHI MOTYT OBITh
HHU3Kasg CEHCMUYHOCTh U CYpOBbIE€ KJIMMAaTUYECKUE YCIIOBHUS, TAE,
BEPOSITHO, Pa3BUTHI  JAPYIHE€ JK30TE€HHBIE  T'€OJOTUYECKUE
ITPOLIECCHI.

rUNOT LAR 42 e 7T ot mwnUT 2o AR s weutT wortT warT
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Pucynok 2. - Kapra BoCHpMMMYHMBOCTH K BO3HUKHOBEHHUIO
OIOJI3HEH
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I'maBa S. Bausinue MOpP(pOMEeTPUYECKUX "
KJIAMMATHYeCKUX YCJI0BHMIi Ha pa3BUTHE OChINeEH 10JHHBI PEKH
TYHT

Jl1s1 BBISIBIIEHUS! OCHOBHBIX 3aKOHOMEpPHOCTEH, BCE BbIJIEIICH-
Hele ocbimu Obutn  BHeApeHsl B [MC-dopmar. Panee c
npumeHenneM ['MC-texHonormm #  MeTOJa COOTHOILEHHUS
YaCTOTHOCTM OBUIM aHAJTU3WPOBAaHBl AHAJIOTUYHBIE (DAaKTOPHI
OI0JI3HEOOPA3YIOLIMX POLIECCOB

ITo pe3ynabTary KOppeJSIHMOHHOIO AHAIW3A KPYTH3HBI
CKJIOHOB  OOHApyKeHO, 4YT0 KOI(DOUIMEHT  COOTHOIICHHUS
YaCTOTHOCTH MO Ki1accaM 3toro ¢akropa Bapeupyet ot 0,01 mo 2,1.
Kak u B cimydasx HM3y4eHHs OINOJ3HEBBIX SBJIEHMH IO pailloHy
Kos¢pduimenT CcoOTHOIIEHHST YacTOTHOCTH JOCTHUTAeT CBOETO
MaKCUMyMa Ha HpeANocieHeEM Kilacce KpyTH3HbI CKiIoHa. CaMblit
HIBKHNA KOY(GHUIMEHT HAOIIOAAETCs TI0 CKJIOHAM C YIJIOM HAKJIOHA
710 5°, 4TO He CTPAHHO, TAK KaK IPH TONEBBIX HCCIEIOBAHMSX OBLIO
3aMEUYeHO, YTO Takue MOpQOMETpHUUECKUE YCIOBHUsS Oonee Onaro-
NPUATHBL JUISI HAKOIUIEHWS MAaTEpHajoB CKJIOHOBBIX IIPOLIECCOB
(Tabum. 2).

Tabamnna 2. - PesynpTaTsl pacyéTa COOTHOILIEHUS
YaCTOTHOCTHU IO KPYTU3HE CKJIIOHOB
KpyTH3Ha ckjioHOB (B rpajaycax)
Kuacc Ncell(Ni) | >NcellNi) = Ncell(Si) = YNcell(Si) FR;

0-5 326033 0,06 92 0,00 0,01
5-10 422690 0,08 492 0,00 0,06
10-20 1089616 0,20 6145 0,05 0,27
20-30 1427522 0,27 24199 0,22 0,81
30-40 1338109 0,25 50200 0,45 1,79
40-50 585173 0,11 25729 0,23 2,10
>50 174692 0,03 5352 0,05 1,46

B kiaccax 3IKCnmo3uUMil CKIOHOB KOA((UIIMEHT COOTHOIICHUS
YaCTOTHOCTH  Bappupyercss B mpenenax 0-1,36, mnpuuém
MakCHUMAJIbHOE 3HAUYEHHUE IMPUXOAUTCS HA CKIOHBI C CEBEpO-
3aragHON OpUEHTAIUEN.
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KpoMe 0TMeUYeHHBIX BBILIE KJIACCOB HKCIO3ULUI CKIIOHOB, TAKKe
HAJOOTMETUTh OKHYIO OPHUEHTALIMIO CKJIOHOB, KOTOpas HMeEeT
1,04 xo3¢dduument cooTHomeHuss yactoTHOCTH. llo apyrum
KJ1accaM 3Toro (akropa K03 uiueHT HuKe eauHuUIB! (Tad. 3).
Tabauna 3. - Pe3ynpTaThl pacuéra COOTHOIIEHNS YaCTOTHOCTH
10 SKCIIO3ULIUN CKJIIOHOB
DKCMO3ULIUS CKIIOHOB

Kiacc Ncell(Ni) = >Ncell(Ni) = Ncell(Si) = >Ncell(Si) | FR;
PoBHas 49179 0,01 1 0,00 @ 0,00
CeBepnas 685905 0,13 15886 0,14 1,11
Cesepo- 650060 0,12 10988 0,10 0,81
BOCTOYHAs

Bocrounas 679277 0,13 8952 0,08 0,63
IOro-Bocrounas 646452 0,12 13352 0,12 0,99
IOxnas 676628 0,13 14679 0,13 1,04
IOro-3amaguas 674980 0,13 14569 0,13 1,03
3ananHas 662526 0,12 15548 0,14 1,12
Cesepo- 3amagHas 638828 0,12 18233 0,16 1,36

KpuBu3zHa CKJIOHOB SIBJsSIeTCSl, MOXanyid, (pakTopom ¢
HaUMEHBIIMMH Kiaccamu. B  gomuHe peku ['yHT Oosee
HarJsiqHbIe KOPPEJSAIMOHHBIE CBSI3UM OCHINEH HAOMIOAAIOTCS CO
CKJIOHAMU C BOTHYTOM (popMOH, C KOIP(HUIIMEHTOM COOTHOIICHUS
YaCTOTHOCTH, paBHbIM 1,747. Haumenbmass CBA3b OCBHINEH
HaOJIOJAaeTCs CO  CKJIOHAMH, KOTOpPhIE HMEIOT POBHYIO
MOBEPXHOCTh. 3HAYUTENbHBIA KOIPHUIMEHT COOTHOIICHUS
yacToTHOCTH 1,327 OOHapykeH M y CKJIOHOB C BBIIYKJIOH
dopmoii (Tabm. 4).

Tabauua 4. - Pe3ynbpTaThl pacuéTa COOTHOIIEHUS YaCTOTHOCTH
110 KPUBU3HE CKJIOHOB
KpuBuzna ckiioHoB

Knacc Ncell(Ni) = >Ncell(Ni)  Ncell(Si) = YNcell(Si) FR;

Bornyras 449730 0,08 16433 0,15 1,747
PoBHas 4006127 0,75 70578 0,63 0,842
Bsimyxoiast 907976 0,17 25200 0,22 1,327
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Pacnpenesnenue atMocdepHbIX 0CAJAKOB 110 JOJUHE PEKU
I'yur Bapwpupyetrcss B mnpenenax oT 289 mo 437 MM B roj
(cormacHo KapThl aTMOC(EPHBIX OCAIKOB KIMMaTa).

HecMoTpss Ha mNpakTHYECKM OJMHAKOBOE KOJMYECTBO
aTMoc(epHBIX OCAJKOB, HAa WCCIEAYyeMOH TEPPUTOPHUU OCHIITH
pa3BUTHI IO KjlaccaM HepaBHOMepHO. [locnegHuil kiacc KapThel
aTMoc(hepHBIX OCAJIKOB, IO PEe3yAbTATy HAIIUX AHATU30B, MOXKHO
XapakTepU30BaTh Kak CaMbli OCHOBHOM IIOKa3aTelb 3TOrO
dakropa, rae KO3PPUIMEHT COOTHOIICHHS YaCTOTHOCTH paBeH
2,02. OcraroTcs emeé aBa Kiacca, KOTOpbIe MPHUBJICKAIOT K cebe
BHUMaHWE B CBSI3M C  KOX(P(OUIMEHTOM  COOTHOIICHHS
YaCTOTHOCTH BBIILIE€ E€IUHUIBI, 3TO BTOPOM M TPETUH KIACCHI
(tabm. 5).

Tadauua S. - Pe3ynbTaThl pacuéra COOTHOLLEHUS
YAaCTOTHOCTH I10 KPUBU3HE CKIIOHOB
ATMmochepHbIe 0caTKi, MM/TOX

Kiace Ncell(Ni)  >Ncell(Ni) | Ncell(Si) @ ¥Ncell(Si) | FR;

289-340 | 899504 0,17 0 0,00 0,00
340-360 | 1027746 0,19 25413 0,23 1,20
360-380 | 539513 0,10 16402 0,15 1,47
380-400 | 1488934 0,27 8833 0,08 0,29
400-437 1476954 0,27 61593 0,55 2,02

Ilo pe3ysabTary aHajmM3a BHICOTHOH 30HAJIBHOCTH BBISBIICHO, YTO
OCBIIM MO KJaccaM »dToro (hakTopa pacrpeneNieHbl —TakKe
HEpPaBHOMEPHO.

CornacHo 3TUM pe3ynbTaraM, caMblil BBICOKUN KOA(P(DUIIUEHT
COOTHOIIEHHUSI YaCTOTHOCTH OTMEYAETCS Ha BBICOTHBIX OTMETKaX
ot 3500 mo 4000 M. 3ameTHbIi K03 PuumeHT 1,35 cooTHOMIEHHS
YAaCTOTHOCTH TaKKe HaOIIOJaeTCs Ha TPEIIOCICIHEM Kiiacce
BBICOTHOM 30HAJIBHOCTH. B TpEX OCTanpHBIX KJaccax BBICOTHOM
30HATBHOCTH  KOA(D(PHUIIMEHT  COOTHOIIEHUS  YaCTOTHOCTHU
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MEHSIETCS cleAyromuM oOpa3om: mepBeiid kiacc - 0,37, BTopoi
kiace - 0,8 u maTelii kaace - 0,62 (Tabi.6).

Ta6auna 6. - Pe3yabTaThl pacuéra COOTHOIIEHHS YaACTOTHOCTH
110 BLICOTHOH 30HAJILHOCTH
Kaacc Ncell(Ni) = YNecellNi) = Ncell(Si) = >Necell(Si) = FR;

2048-3000 370560 0,07 2838 0,03 0,37
3000-3500 554436 0,10 9330 0,08 0,80
3500-4000 1176972 0,22 33819 0,30 137
4000-4500 1564166 0,29 44207 039 1,35
4500-5785 1697701 0,32 22016 0,20 0,62

Ounenka ToyHOcTHM Mojgeau. Ilocme  BbIABIEHUS
MPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEM OCBHIIEHM H  CO3JaHUS
MOJIETIM OCTa&TCS TOJIBKO HE PEIIEHHBIM BOIMPOC O TOYHOCTH
Mmonenu. JlanHas mporenypa npoBoautcs ¢ npumenenneM ROC
aHaiM3a, TIOCJI€ KOTOPOM, COIJIACHO aBTOpaM HEKOTOPBIX
ny6nukanuit [13-16]. Mogens npruoGpeTaeT I0pUANYECKYIO CHITY
JUIs  JajJbHEHIIEero WCIOJb30BaHUS MPU pPEUICHUSIX 3aaad
MPAaKTUYECKOTO0 HA3HAUEHUsI B Clly4ae YAOBIECTBOPUTEIbHOU
MPOTHOCTUYECKON CIOCOOHOCTH WM HEe Oy/eT peKOMEH/I0BaHa
JUTSt JanbHENIIero UCTIONB30BaHUS B CITyqasix
HEY/IOBJIETBOPUTEIBHOM  MPOTHOCTUYECKOUCIIOCOOHOCTH,  YTO
MaJio BEpOosTHO (puc.3).
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Pucynok 3. - Kapta BocHpuMM4YMBOCTH TEPPUTOPHUH TOJTUHBI PEKH
I'yHT K BO3BHUKHOBEHMIO OChINei

[To amanu3am yXe CYHIECTBYIOUIUX paldOT, KOTOPHIE B
OCHOBHOM HAIIPaBJICHbl HA MOJIECTUPOBAHUE BOCIIPUUMYHBOCTH K
BO3HUKHOBEHHUIO  ONOJ3HEH, pe3yinbTarT  OOBIYHO  WMEET
BBIIIECPEIHIOI0 TMPOTHOCTUYECKYIO CIIOCOOHOCTh M Majo TJe
nproOpeTaeT CpenHIO MPOTHOCTUYECKYIO CIOcOOHOCTh. Jlms
OpUOOpEeTEeHUs MOJEIU OYeHb XOPOLIEro WM OTIMYHOTO
sHaueHuss AUC naHHBIE I TIPOCTPAHCTBEHHOTO aHAN3a
JOJKHBI OBITh MOJATOTOBJIEHBI OYEHb OCTOPOKHO, YTOOBI MpHU
OIICHKE TOYHOCTH MOJIENIN M30eXaTh MOMaaHus aHATU3UPYEMBbIX
ABJICHUM B paliOHaX C OYEHb HU3KOM BOCIHPUUMYHUBOCTBIO H
HEMomnaJaHusi B 30HaX C OUYEHb BBICOKOW BOCIPUHUMYHBOCTHIO,
KOTOpBIE€ TMPEACTABISAIOT JABE OCHOBHBIC OIIMOKU MPH CO3JaHUU
MOJIETH.

Pesynprar ROC-anamuza (puc. 4) CBHUAETEIBCTBYET O
XOopolel MPOrHOCTHYECKONM CIHOCOOHOCTH CO3JIJaHHOW MOJAENu
BOCIIPUUMYHMBOCTH TEPPUTOPUNH K BO3HUKHOBEHHUIO OCBINEH.
Xopolee Ka4yecTBO MOJENH Ta€T HaM MpaBo, 0e3 KaKux-J1mdo
COMHEHUU, TPEIJIOKUTh pPe3yiabTaThl Hamed paboTel K
JanbHEHIIIEMY, TPAKTUYECKOMY MCTIOJIb30BAHUIO.
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Pucynok 4. - I'padpuk, nokaspiBarommii pesyabratr ROC-
aHaIM3a

I'naBa 6. BocnpunM4nBOCTb TEPUTOPHUH IO0JIUHBI PEKH
T'YHT K BO3BHUKHOBEHHIO JIABHH

B ropHbix pernoHax, B TOM 4ucji€ B JOJIUHE peku ['yHT,
JIABUHBI YACTO MPEACTABIISIIOT YIpO3y ISl YEIOBEUECKUMN KU3HU
U JeSTENbHOCTH, U 3/1€Ch JTJABUHBI CITYYalOTCS IOBOJIBHO YacToO.

C nomompio mporpammbl  Google Earth Pro Obumm
3aduKcupoBaHbl 83 TaBUHBI B ATOU JOJMHE

daKkTOopbl, CNOCOOCTBYIOIIHE BO3HMKHOBEHMIO JIABUH:
Co3maHue  KapThl  BOCHPUUMYUBOCTH K  OIOJI3HSM,
npeanojaraer (GOpPMUPOBAHME IPOCTPAHCTBEHHON  0a3sbl
JIAHHBIX, W3 KOTOPON M3BJIEKAIOTCS KJIOUEBBbIE (PaKTOPHI,
CIOCOOCTBYIOIIME WX BO3HMKHOBEHHIO. B pamkax gaHHOTrO
WCCIIeZIOBAaHUS OBUIM ONpENeNeHbl clefyomue (aKkTopsl,
BIIMSIIOIIME HA BO3HUMKHOBEHME JIABUH: KPYTHU3HA CKJIOHOB,
AKCIO3UIMS CKJIOHOB, BBICOTHAs 30HAJIILHOCTh W KPHBHU3HA
CKJIOHOB.

Pe3syabraT aHaimM3a KpyTH3HbI CKJOHOB. OOHapy»keHO,
970 KOX((UIUEHT COOTHOIICHUS YAaCTOTHOCTH TIO KIlaccam
naHHoTO (hakTopa kojedsnercs B mpeaenax ot 0,05 mo 1,84. Orot
pe3yiabTaT CBUAETEIBCTBYET O TOM, YTO MaKCHUMallbHast

21



VSI3BUMOCTh IS BO3HUKHOBEHHS JIABHHBI HAOJIOAeTCS Ha
ckioHax ¢ yriaom g0 50 rpamgycoB. Cieayer OTMETUTh, 4YTO
3Hauenus 1,59, 1,41 u 1,11 Takxke yka3pIBalOT Ha YSI3BUMOCTb
kyaccoB. Cyzis IO KOHEYHOMY Pe3yJIbTaTy B3BEIIMBAHUS TAHHOTO
dakTopa, caMbIMH BEPOATHBIMH 30HAMH IS BO3HUKHOBEHHS
JJAaBUH MO’KHO CUMUTaTh YYacTKH C yrjiamMu HakjaoHa oT 20 go 50
rpajiycosB.

IKCMO3UIHUA CKJIOHOB B 3TOM KJIACCE COOTHOIICHHS YacTOT-
HOCTH U3MEHSIETCS B Mpejenax or 0 mo 1,58, nmpu stom
HauOoJblllee 3HAUYCHHWE HAONIOMAeTCs Yy CKIOHOB C CEBEpO-
3anagHod opueHTanuen. [1oCKOIpKy 3Ha4eHMs, IPEBBIIAIOIINE
eMHMUILY, YKA3bIBAIOT HAa Hanbosee OIaronpuaTHbIE Y4acTKU s
BO3HUKHOBEHHUSI ~ JIaBUH, PE3yJAbTaTbl IO  COOTHOIICHHUIO
YaCTOTHOCTH DPACIPEACTSIOTCS CIEIYIOIIUM 00pa3oM: ceBepHas
SKCHO3ULMSA - ¢ IMoKasarejieM 1,35, BoCTOYHAs - C MOKa3aTelleM
1,22, ceBepo-BOCTOYHAs OpHMEHTAIMs - C IMoOkKazartenem 1,16, a
3amagHasg - ¢ nokasareiaeM 1,09. Dto o3Hawaer, 4TO IOTO-
3amajHasi, I0’KHas M FOro-BOCTOYHAs OPUEHTALMU HE SIBISIOTCS
YSI3BUMBIMH 30HAMU JJIsl BOSHUKHOBEHUS JIABUH.

Pesyabrar aHaam3a BBICOTHOM 30HAJBHOCTH. Pacyérel
COOTHOIIICHUS YaCTOTHOCTH BBICOTHOM 30HAJIBHOCTH
MOKAa3bIBAIOT, YTO C YBEJIWYEHHEM BBICOTHBIX HHTEPBAIOB MX
KOJIMYECTBO CHauaja BO3pacTaeT, JocTuras Makcumyma o 8,01 B
untepBane 2048-3000 M, a 3areM pe3ko cHuxkaerca 10 2,96 B
untepsasie 3000-3500.

KpuBusna ckionoB. [Ipu pa3paboTke MoJenu BOCIHPHHM-
YUBOCTH K OTIOJI3HSIM YYMTHIBACTCA TAaKXK€ KPHUBU3HA CKJIOHOB
AHanmu3 CBS3M JAaHHBIX C [IOKA3aTesIMU KPUBU3HBI CKIIOHOB
MoKa3aJ, dYTO B KaXKIOM ClIydae CKJIOHBI C BOTHYTOH
MOBEPXHOCTHI0O MMEIOT OoJiee BHICOKHE 3HAu€HHUs Beca. XOTS B
CBSI3U C TE€M, UTO CKJIOHBI C BBIMTYKJIONW (hOPMON UMEIOT 3HAYCHUS
COOTHOIIICHUS YaCTOTHOCTH OOJIBIIEC €AUHULIBI, UX TaK)KEe MOXKHO
BKJIFOYUTh B COCTAB YS3BHMBIX KJIAcCOB. POBHasi MOBEPXHOCTH
CKJIOHA, HMES 3HAUYCHHS COOTHOIICHHMS YaCTOTHOCTH MECHBIIE
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CANHUIBI, PaACCMAaTPUBACTCA KakK HanOoJee HCIMOABCPIKCHHAA
JJaBUHAaM.

Tabuauua 7. - Pe3ynbTaThl pacuéra COOTHOLICHHUS YaCTOTHOCTH

KpyTtusHa ckoHOB (B rpanycax)

Kiacc Ncell(Ni) | Y Ncell(Ni) | Ncell(Si) > Neell(Si) | FR;
0-5 326033 | 0,06 90 0 0,05
05-10 422690 0,08 328 0,01 0,15
10-20 1089616 0,2 3050 0,11 0,52
20-30 1427522 | 0,27 8428 0,29 1,11
30-40 1338109 | 0,25 10039 0,35 1,41
40-50 585173 | 0,11 4964 0,17 1,59
>50 174692 | 0,03 1710 0,06 1,84
3KCH03HL[I/I$I CKJIOHOB
Krace Ncell(Ni) = ¥Ncell(Ni) = Necell(Si) | ¥Necell(Si) | FR;
PoBnas 49179 0,01 1 0 0
CesepHast 685905 0,13 4925 0,17 1,35
Cenepo- 650060 | 0,12 4025 0,14 1,16
BOCTOYHas
Bocrounas | 679277 0,13 4408 0,15 1,22
igg;’(')qﬁaﬂ 646452 | 0,12 3025 0,11 0,88
Oxnas 676628 0,13 921 0,03 0,26
fOro- 674980 | 0,13 2060 0,07 0,57
3arajgHas
Samammas | 662526 | 0,12 3442 0,13 1,09
Sgg}‘{’;ﬂ 638828 | 0,12 5396 0,19 1,58

BricoTHas 30HaTBHOCTH (M)
Knacc Ncell(Ni) | Y Ncell(Ni) | Ncell(Si) > Neell(Si) | FR;
2048-3000 | 370560 0,07 15829 0,55 8,01
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Ipoxoskenune Tadauma 7.

3000-3500 | 554436 0,1 8767 0,31 2,96
3500-4000 @ 1176972 | 0,22 2831 0,1 0,45
4000-4500 @ 1564166 | 0,29 807 0,03 0,1
4500-5785 | 1697701 | 0,32 379 0,01 0,04
KpuBusHa CKkJI0HOB

Kiacc Ncell(Ni) | Y Ncell(Ni) | Ncell(Si) > Neell(Si) | FR;
Bornyras 449730 0,08 3543 0,12 1,477
PoBras 4006127 | 0,75 18668 0,65 0,874
Brimykias 907976 0,17 6393 0,22 1,32

Jis  ananM3a CyLIECTBYIOIIMX JIAaBUH U ONPEJEJICHUS
dakTopoB ux (GopMHpOBAHHS  HCIONB3OBAIUCH  JAHHBIE
nuctaHuronHoro 3onaupoBanus. B ['MC-mpoctpanctBe ObLT
npoBeAEH aHanu3 (PaKTOpOB, BIUSIONIMX HAa BO3HUKHOBEHUE
JaBUH, C NPUMEHEHUEM METO/la COOTHOLIEHHUS YacCTOTHOCTH.
VYuuteiBas  Bce  3HauMMble  (GaAKTOpbl, B  Iporpamme
npoctpancTBeHHoro ananm3a ArcGIS Desktop 10.6.1 Obia
CO3/aHa KapTa, 0ToOpa)aromiasi BOCIPUUMYHBOCTD K JIABUHHBIM
apieHusM. Ha kapre nokasaHo, 4To 4€pHBIN 1IBET COOTBETCTBYET
OUYEHb BBICOKOW BOCHPUMMYHUBOCTH, YTO O3HAYAET, YTO yYACTKH,
OTMEYEHHBIC YEPHBIM, SBISIOTCS HaWOOJee MOIBEPKECHHBIMH
JIABUHHOM OMAacHOCTH (pHC. 5)
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Pucynok 5. - Kapra BocnpuuM4nBOCTh K BOSHUKHOBEHHU IO
JIABUH 10J1UHBbI peku ['yHT

3akirouenue

1. Moaenu BOCHIPUMMYHUBOCTH TEPPUTOPUHU JOJIUHBI PEKU
I'yHT K BO3HHMKHOBEHHUIO aHAIM3UPOBAHHBIX IK30JAMHAMHYECKUX
MPOIIECCOB  SIBJIAIOTCS  pe3yJbTaTaMH HMHTETPHUPOBAHUS BCEX
B3BELICHHBIX (pakTOpoB. /|1 MONMydeHUss MaKCHMalIbHO TOYHBIX
pe3yabTaTOB MOJICIMPOBAHUS, B TIPOIIECC HAZO0 BKIFOUUTH CaMbIe
HeoOxoauMeble (hakTopsl. [TonoOHBIMU (pakTOpaMu IpU U3YYEHUH
OK30T€HHBIX  T'EOJIOTHYECKMX  MpPOIecCCOB sl paiioHa
UCCIIEIOBAaHMSI OKa3aJUChb aTMOc(epHble OCaaKH, KpYyTH3HA
CKJIOHOB, BBICOTHAsI 30HAJHHOCTh, KPHBH3HA CKJIOHOB U TTHKOBOE
yCKOpeHue rpyHToB. Bee ananusupyemble (haKTOpbl OXBATHIBAIOT
KITMMaTH9eckue, MOp(HOMETPHUIECKHE M T€OJIOTUIECKHUE YCIIOBHSL.
Takum o0Opa3oMm, HaIIKM pe3ysbTaThl MO3BOJIMIM CMOAEIHUPOBATH
KapTHHY BOCIPUUMYUBOCTH Ha BeChMa BBICOKOM YpPOBHE
tTouHoctH [2-A], [5-A], [6-A].

2. ]l TIOBBIICHWST TOYHOCTH PE3YJIbTATOB B3BEIIMBAHHS
HaMH TpPUMEHEH MeTOoA KOd(PQHUIMEHTa YaCTOTHOCTU. OTOT
MOJIXO/ paHee YCIEHIHO WCIONB30BAICS MPH HCCIEAOBAHUH
tepputopun  Kackaga ['DC Ha peke Baxm. YuutsiBas
MOJIOKUTETIBHBIE PE3YJbTaThl €ro MPUMEHEHHsS, TaHHBIH METO.
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ObLT BBIOpPaH ISl peHICHHs 3a7ad, MOCTaBICHHBIX B JaHHOU
JEccepTalonHoi pabdore [1-Al.

3. BwIOOp mNpOCTPaHCTBEHHOTO pa3pemeHus nudpoBon
mozaenu penbeda (LIMP), wucmome3yemMol i TOCTPOSHUS
MophomeTpudeckux (aKTOpoOB OMNOJI3HEOOpa3oBaHUs, HE OBLI
cinyvaiinbiM. [lepen ero ompenenenueM ObUT MPOBENEH aHAIH3
psAaa HayyHBIX KCCIEAOBAHHMA, B KOTOPBIX PacCMAaTPUBAIOCH
Biusinue paspemenus [IMP Ha kadectBo pe3ynbTaToB. I[lo
UTOTaM 3TOTO aHaJIM3a ObLIO YCTAHOBIIEHO, YTO pa3pemeHue 30 m
SBIIETCS ONTHUMAIBHBIM JJISl YCIOBUU H3y4aeMO#l TeppUTOpUU
[3-A], [4-A], [5-A].

4. Knumarnyeckue, MOpHOMETPUUECKHE M TE€OJOTHYECKHe
YCIIOBUSL JONWHBI peku [yHT CHOCOOCTBYIOT — Pa3BUTHIO
9K30/IMHAMUYECKHX IMPOLECCOB, KOTOPHIE COIMPABOKIAIOTCS
YEIIOBEYCCKUMH KEPTBAMHU M 3HAYUTEIBHBIM MaTCpUATBHBIM
yiiepbom. [IpakTudyecku Kakaplii TOA MECTHBIC KUTEIH JAaHHOTO
PETrHOHA HUCIBITHIBAIOT TPYIHOCTH B IMPOJIBIKEHUU aBTOMOOMIICH
pa3pyIIaTCst JMHUH dJIeKTporepeaay [2-Al.

5. Bce co3maHHBIE MOJENM TOKa3bIBAIOT OYEHb XOPOIIYIO
KapTUHY OyAyIIMX 30H BO3HHUKHOBEHHUS OIIOJI3HEH, OCHIMEH u
naBuH. [Ipm aHanm3e MPOTHOCTUYECKON CIIOCOOHOCTH MOIEIH
BOCTIIPUMMYHOBCTH K BO3HHUKHOBEHHMIO OCBHITIEH TONUHBI PEKU
'yt Gonee 77% ockinieil cCOBNaJIM C 30HAMHU C OUYEHb BBHICOKOH U
BBICOKO# BOCIPHUMYHBOCTIO [2-A, 6-A].

PexomeHnaauuu no npakTHYecKOMY HCIOJIL30BAHUIO
pe3yJabTaToB

Onupascb Ha UWTOTH HCCIENOBAHUS, IMPEACTaBIsIEM
CJICAYIONINE PEKOMEH IAIIH:
1. B cBs3u ¢ TeM, 4TO JOPOTH, MPOXOISAIINE IO JOIHHE PEKH
['yHT, SBIAIOTCA  CTPATETWYSCKH  BAKHBIMH  JTHHCHHBIMHU
coopyxenusimu ans  PecriyOnuku  TamKuKHCTaH, CO3AaHHBIE
MOJICJT BOCIPHUMYUBOCTH K BO3HHKHOBCHHIO aHATH3UPYEMBIX
DK30T€HHBIX TEOJOTHYECKUX TMPOILIECCOB HMMEIT OOJbIIOE
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3HAYEHHUE JUII CHUIKECHHS CTEIEHU pUcKa. B 30HaxX ¢ BBICOKOU U
OYEHb BBICOKOW BOCIPUHUMYMBOCTHIO PEKOMEHAYETCS TPOBOAUTH
HEKOTOpBIC MMACCUBHBIC MEpONpusATHs. B ocoOeHHOCTH MOKa3aHa
rocajika JIepeBbEB HA CKJIOHAX, MPEAPacHoIOKECHHBIX K
BO3HHKHOBEHMIO ONOJI3HEH, OCBIIIECH U JTaBHH.

2. B nanHoil paGoTe aji1 IpOrHO3a JAaBHH BIIEPBBIE HMCIIOJIB30BaH
CTaTUCTUYECKUMA METOJ COOTHOLICHHS YaCTOTHOCTH, KOTOPbIA
MOKa3aJl MPUEMJIEMBIA PE3YJIbTAT JJIsl MPAKTUYECKOr0 MPUMEHEHUS
MOJIEIM BOCHPUMMYHMBOCTH TEPPUTOPUM JOJNUHBI peku ['yHT K
BO3HUKHOBEHHUIO JIaBUH. B CBA3M C 3TUM IOJyYEHHBIA pE3yJIbTaT
JAET HaM I[IOJIHOE TPAaBO MCIOJB30BaTh JAHHBIA METON JJIA
OIpeNeNiCHHs] HauOosIee BOCIPHMMYHMBBIX 30H K JIaBUHAM H
PEKOMEHAOBATh €ro JUisl JPYI'HX JIABUHOOIIACHBIX PAaOHOB
PecryOnuku.

3. PexoMeHyeTcsi MprUMEHEHHE JICTCPMUHUCTHUECKUX METOJIOB
JUIsl YY4aCTKOB C BBICOKOM M OYE€Hb BBICOKOW BOCIIPUUMYHUBOCTBIO
K BO3HUKHOBEHHIO MPOAHAIM3UPOBAHHBIX IF€OPUCKOB, U TOJIBKO
MOCJIE 3TOTO MOXKHO OIPEJEINTh KOMIUIEKC aKTHUBHBIX MEp IO
00pb0e C ATUMU SBJICHUSMU.

4. Ocoboe BHUMAHUE CTOUT YAENSATH CKJIOHAM C OY€Hb BBICOKOM
U BBICOKOH BOCHPHUUMYHBOCTHIO K BO3HUKHOBEHHIO OCBITIEH,
MOCKOJIbKY TPOBEJCHUE AaKTHUBHBIX KOHTPJAEHCTBUM B 3TOM
cirydae TpeOyeT MHOTO 3aTpar.

5. B cBsi3U ¢ 3TUM, KUTENSIM JAaHHOTO PETHOHA CJIEAyeT CTPOUTH
CBOM JIOMa KaK MOJKHO JajbIle OT CKJIOHOB. TaMm, rie HEn30e:KHO
BO3BEJICHUE IIOCTPOEK TaKUX, KaK JIMHEHHBIE COOPYKECHUS
(moporu W JMHMM  DJEKTpOIleperay), PpEeKOMEHAYeTCs
BO3BEJCHUE Trajepel W BbIPABHUBAHHUE KPYTHIX CKJIOHOB, B
0COOEHHOCTH TE€X, IO KOTOPBIM MPOXOAT Pa3IoOMBbl, Jieiasi CKJIOH
0oJiee MpeapacnoIoKEHHBIM K 00pa30BaHUIO OCHITICH.

OCHOBHOE COJAEPKAHUME U PE3YJIbTATBI

JUCCEPTAIMOHHOI'O UCCJIIEJOBAHUSA
OTPA’KEHBI B CUIEAYIOIUX ITYBJIUKALIUAX:
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Myxkanouma

MyGOpamMuu MaB3yu TaXKUKOT. XycCycusitu xocu YaHyOy
Mapku Toyukucron (Ilomup) map 3yxypu QaboiioHan
PaBaHIXOU MYOCHUPH 3K30T€HUU T€0JIOTH, a3 KaOWiIu sipuxo,
PE3UIIIX0, TAPMAaX0, CEIX0 Ba MOHAH/IM UHXO 30XUP Merapaa.
Comnxou ryHoryH aap [Tomup kopxou 3uéne ousa 6a oMy3uIlu
TEKTOHUKA,  cTpaturpadusi, reoMopdoiaorus,  XoJiaTh
CEHCMUKM, KaHIAHUXOU (POUTAHOK Ba TEOJIOTHSIM MYyXAHIUCH
ry3apoHHIA WIyJaaHa, KA Jap HATHYad OHXO COXTOpHU
MypakkaOM MHUHTaKa MyailsiH kapja urygaacT. TaBayyyx 0a
OMy3UIIII OH TO HMpy3 Koxuml Haédraact, ammo [ap
Mapxwian Myocup 00 cababm mmpiaT rupudTaHA
TaFAUpPEOUN UWKJIUM, KU aKcapaH XyCYCUATU XOJUCAXOU
(amokaroBap JOpaHA, OMY3MIIU pPaBAHIXOU IK30TCHUU
reoJIord aXaMMMSTH Xele Oy3ypr maino kappaacT. ba uH
cenxou nupsixu, ku gap conxou 2015 Ba 2023 gap I[Homup pyx
JOJTaaH/l, MHUCOJI IIyJa MeTaBOHaJ. bamanamaBuu ymMymMuu
xapopatr Oowucu ad3oumm OOPHUIIOT Ba OOIIABUU IHUPIXXO
rapauaa, paBaHAXOUW OJK30TeHHpo 003 xam  (avonrap
MerapaoHaz. Jlap UYyHMH [IApoUT HUCTU(OIAN  YCYIXOU
MYOCHpH TaXKUKOT, XyCyCaH TaJKUKOTU (OoCWiIaBéd 3apyp
meboman. Jap xynynu Boauu gapéu Fynmu maxpu Xopyr,
MaxaJIXo aXOJIMHUIIMHU HOXUsid LIIyFHOH, HCTUPOXATTOXXOU
TabobaTié Ba WHUYHUH poxu OaitHamMmuiamuu «Poxu
Abpermm» yman6e—Xopyr—Kynma yoiirup mynaana. bo
MaKcaJId KOXMII JOJAaH! Japadyau XaTapu dXTUMOJINA 0a axoii
Ba XOYaruxoM OHXO a3 TabCUPU PABAHIXOW O3K30TCHHUH
IreoJIOTH, OMY3MUIIM aMUKTaApU WH paBaHOXO Hap XyIyau
MaBpUIM  TaXKUK  KapopaollTa  Ty3apoHWaa  MIyaa,
MyalstHCO3MHM xambOacTaruu (Ga3oud OHXO 00 OMWIXOU
reoyiori, Mopdomerpd Ba MKIMMHA, HHYYHUH ap3Eéouu
IXCOCUSITU MYyXMT Oa 3yxypum OHXO0 00 wucrudoma a3
TEXHOJIOTUSAXOU MYOCHPU TCOMTTHIIOOTHA axaMMUSATH MaxcCyc
nopaa. A3 OaifHM paBaHIXOU IK30TEHUH T'€OJIOTH, Jap BOAUU
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mapéu FyHn MaB3ywm TaxXKUKHU SIpYXO, CaHIPE3MIIXO Ba
TapMaxo 0a XxucoO padTaHa, KM OMY3HIIN OHXO JAap PaBaHOM
a3 Xyl KapJaHd XyAyAXOH HaB, JJOPOM aXaMMUSTH KaJIOHU
aMaJii MeOoIa.

Hapayan xopkapau WIMHM OpoOlieMaun MaBpUIU
OMY3HIII.

Tanabu acocii 6a ycyiaxoum xXucod KapaaHU TaHOCYOH
OacoMaaxo KOXMII IOOJAaHU MeXHaTTalaOuu Xucobxo 00
XaM3aMOH HHUTIOX JOINTaHW Japayan KODWH TaKUKUU
HaTHYaxou OagacTtomana MeOoman. TakMWwI 1ogaHu yCyiu
Oaxomuxun TaHOCYOM Oacoman 60a kopxou X.M. Aoy, A.JL.
Auy, C. Mangan, II.A. ®aiizymioes, [1I. Myxamman3zona,
J.®. baiirenos, C. Xyccaiin, P. Moxamunram, C. MuHa,
X.JI. Xonr, H. Canuwm, I1. Sur, Y. Sauar, ®. Cunanaxu, C.
ITamuna, b. Con Ba nurapoH Oaxmuaa mymaaassm.

PobGutam TaxkKukKor 060 OapHOMaxo (Jlomxaxo) Ba
MaB3ybXOHM WIMH. Kopxon WiIMUA-TaAKUKOTH MEI a3 xaMa aap
nmoupaun Crparerusu muwumn Yymxypun ToyukucToH oup 6a
KOXUIII IOJJaHK XaTapu odaTxon Tadbuin 6apou comxoun 2019—
2030, xu 60 Kapopu Xykymatu Yymxypuu ToyukucToH a3 29
nexkadbpu comu 2018, Ne602 Ttacnuk wrymaact, bapHoman
JABJIATUU PYIIAUA coXau reosiorusii Yymxypuu TOYUKUCTOH
6apou conxou 2021-2030, ku 60 Kapopu Xykymatu Yymxypuu
Touukucron a3z 30 anpenu conu 2021, Nel 72 Tacauk 1rymaacr,
Ba MyTOOMKU MaB3yu «Taxpsu XapuTaul HaBH XaTapHOKUU
CCUCMUKHMM XyTyaXou TOYUKHCTOH» map Joupau GpabOUSITH
nabopatopusiu  0aXOOUXUM ~ XAaTApPHOKUU  CEHCMUKUU
HNucturyTtn reosorusi, COXTMOHM 0a 3aMUHUYHOH TOOOBap Ba
ceticmosorusiu AMUT (YAK 550.34:551.78(575.3), Ne TP
Ne0116TJ00576) anyom no1a 1yaact.

TABCU®U YMYMHU TAXKUKOT
Makcagn TaxKuKOT. OIKOp HaMyJIaHU KOHYHHUSITXOU
(hazonn maxHIIABUU pPaBAHIXOU OK30T€HUU TEOJIOTH Jap
xynynu Boauu papéu FyHI Ba Jgap acocum OHXO Taxusiu
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XapUTaxXou 3XTUMOJIUSITU 3yXYpU SIPUXO, CAHTPE3UINXO Ba
TapMaxo.

Basudam TamkukoT. bo wmakcagm TaTOuKu Xamadu
TaAKUKOT, XaJIJIU Ba3u(axou 3epUH MENIONHN 111y1aaCT:

1. Taxusim XapuTaxou WHBEHTAPU3ATCUOHUM SIPUXO, CaHTpe-
3UINXO0 Ba TapMaxo nap Boauu gapéum Fynn map acocu
TaXJIMIU MaBOAW OOMTOHM Ba 30HAKYHUU JUCTAHCUOHH;

2. Tamxumu 'MC — 6a3au MabIyMOTXOU SPUYX0, CAHTPEIUIIIXO
Ba TApMaxo.

3. MyaiissH HamMyIaHu OMWIXOM poOuTtam dazoun spPuxo,
CAHTPE3UIIIX0 Ba TApMaxo.;

4. Jlap acocu yCyJIXOW MHUKJIOPHH TaXKUKOT TaxXys HaMyJIaHH
MO/IEIU IXTUMOJIUATH 0a BY4yJl OMaJaHU SIPUX0, PEUIIXO Ba
TapMaxo.

5. MHTHXO00M MOJIeIN ONITUMAJINH paKaMHUH pejied Tap acocH
ap3é0uM TabCHUPH BacebIllaBUM MoAenu pened Oa cudatu
XapuUTaxou oceOna3npi a3 SpUx0, CAHTPE3UIIIKO Ba TAPMAXO.;

6. I'y3apoHUIaHM Tax; MM MYKOHCABHHM MOJIEIH SXTUMOJIUSTH
O6a By4Yyl OMaJaHU pPaBaHAXOU OSK30TEHUU TeoJiord 060
nucrudogan kayr ROC.

OOBeKTH TaxXKMKOT — Boauu mapéu FyHa, BoKeb nap
YanyOy Fapou [Tomup.

Magp3yn (mpeaMmeTH) TaxXKHKOT. PaBaHIXoW 3K30TeHUU
reoJIord, a3 KaOwinu sipux0, CAaHIPE3UIIXO0 Ba TapMaxo aap
Xyayau Boauu napéu Fynm.

Acocxom HasapusaBA Ba METOHOJIOTUHM TaXKHKOT.
Hatuyaxou Oamacromanma npap padTu TaxXKUKOTU BOJUU
napéu Fynn 6apou ap3édbuu xatapu sp4, TapMa Ba xatapu 0a
amajJ oOMaJlaHu CaHTPE3UIIX0, HWHUYYHUH Oapou MyalsH
KapJaHu XaTapXo XaHromMu OaHakmarupuu ucTudoaan
3aMHH XeJle MyxuM MeOornana. Hatnyaxopo MHYYHHH Oapou
O0axoauxuy Aapayam XUCOPOT a3 Xatapu o¢aTxou TaOuu
uctudoma OypaH MyMKUH acT. YCyiau wuctudoaairyaapo
WHUYYHUH Oapou ap3€Ouu 3XcOocHsT O0a MNalJIoUIlIU SIPUXo,
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CaHT'PE3UIIX0 Ba TapMaxo Jap MUHTAKaxou aurapu Bumostu
Myxtopu Kyxucrtonn bagaxiion TaBcus 1o0/1a MemaBa.
Hasronmu wimn

1. bopu aBBanm Taxjmiau XambacTaruu Maaugaxou sIpd Jaap

Boauu napéu Fynn 60 uctudoman TeXHOIOTHUSIXOU MYOCUPH

I'MC ry3aponuna myz.

2. bopu aBBan ycynu MUKIOPHA (TaHOCYOM OacoMmanxo) bapou

MyaissH KapJaHU KOHYHHMSTXOU (DA30MU  CAHTPE3UIIXO

uctudoma Oypaa mry.

3. bopu aBBa;m XxapuTaum O3XCOCHSATH Oa By4YyJd OMaJdaHHU

CaHTPE3UIIXO TapTUO J0a IIy/I.

4. bopu aBBas1 6axoauxuKM oceOna3zupi 6a MaANIOUIIIN TAPMAXO

Jlap aCOCH XxaM0acTaruxou MyalstHIITyJa aHYoM JI0JIa Iy,
Hyxkraxou 6a XuMos NeMHUXO0AIIyaa.

1. Pyminu nagumaxou spu aap Xyayau Boauu napéu Fywpa a3

IapoOUTH MOP(HOMETPH, UKJIUMHM Ba T€OJIOTH Bobacra acr.

2. baxoauxuum OMMJIIXOU ACOCHUU CAHT'PE3UIIXOU MHUHTAKAU

TaXKUKOT UMKOH J10]I, KU MOJIeJu oceOra3upi 0a majpouniu

OHXO 00 KOOWIUSATH XyOu MEemryi Taxyst kKapaa maBaj.

3. Mopenco3umn ocebna3upii 6a MagouIM TapMaxo HUIIOH

MeINXal, Ki KUCMXOH MMOEHUU HUIIEOMXOHU BoauK napéu FyH

MHMHTaKaxoHu a3 xama oceOra3up MeOoIanI.

Hapayau >pTUMOOHOKMH HaTH4axo. Hartuyaxou uimi-
aMaJIil Jap acocu MabIyMOTH KOPXOM caXpou Ba TaypuOaBi
0a macTt oBapda IIyJaa, TaxXJWI, XyJoca Ba TaBCUIXO 00
YCYJIXOU TaxJIWIA, OMOpPA Ba TEXHOJIOTUSIU MYOCHPHU
KOMITIOTEPH aCOCHOK Ba JAaKUK TapJOHHMAA IIyJaaH, KU
9BTUMOJIHOKUHM HATUYAX0PO TAbBMUH MEHAMOSI/I.

Myrobukarn mucceprarcus Oa ITHMHOCHOMAHM HXTHCOCH
WM. MyHaapuyan TaXKUKOTH JIUCCEPTATCMOHK 0a OaHIXou
10, 12, 14 Ba 17 mmHOcHOMau mxrtucocu 25.00.08-reosorusin
WHXKEHEepH, AXOaHOIIMHOCKH Ba  XOKIIMHOCK  MYyTOOMKAT
MEKYHAa/I:



10. Hakmm wukaIuM, o0OXOM 3epu3aMUHM Ba pPyU3aMHUHU,
TabPUXU TEOJIOTH Ba peyaxou IeOJUHAMUKHUU KaJlaMpaBXo,
TEXHOTEHE3 Ba JUTrap OMUJIXO Ba PYIIINA PaBAHIXOU T'€0JIOTH,
TE€OKPUOJIOTH Ba MYXaHIMCUIO T€OJIOTH.
12. Mopenco3uu GpU3NKA, MaTeMaTHKH, aHaJloTH (1mabdexi) Ba
JUrap paBaHOXOU TIE€OJIOTH, T'€OKPHUOJIOTH Ba MYyXAaHIUCHUIO-
reoJIOTH, TeITyuu WHKHUIIOG Aap BakT Ba ¢a3o, ap3¢Ou Ba
UI0PAKyHUU XaB(y XaTapXou IreoJIoTH.
14. KoHyHUSITXOHN TariupeéOnu (ha3oit Ba 3aMOHUH XOCHSITXOU
XOK (TPYHTXO), paBaHIXOM T€OJIOTH, TEeOKPUOJIOTA Ba
MYXaHIUCHIO-T€OJIOTH, TUTap 4y3bXOH MMAPOUTH MYXaHIUCH -
reoJIOrid Ba T€OKPHOJIOTH, yCTYBOpH Oa Tabcupu Tabuil Ba
TEXHOTCHUH MalIOUIIN TYHOTYH/IOIIITA.
17. Cucremaxon reoMH()POPMATCHOHA Ba TEXHOJIOTHSIXOHU
reonH(pOpMaTCHOHI XAJTHA Bazudaxoun reOJIOT SN
MYXAHIUCH, IXOQHIUIITMHOCH Ba XOKIITHHOCH

CaxmMu maxcuu JOBTaIabu Japavyan WIMH Jap
TaxXKUKOT. Taxusu mnouroxu npogaxou I'MC npap acocu
pPaKaMHCO3UU MaBOJ, OMOJACO3UM JoAaxo Oapou Tadcupu
XMCOOX0, COXTaHU MOJAEIIXOU OCeOmMasupuy MAWTOUIIHN SpY,
CaHIpe3ull Ba TapMa, ry3apoOHUAAHU KOPXOU caxpoil Oapou
CaHYUIIIN MOJIEIIXO.

TacBu6 Ba aMaIMCcO3MM HATHYAXOH JUCCEPTATCHS.

XapuTau MHBEHTApU3aTCUSIM SIPUXO, CAHIPE3UIIXO Ba
TapMaxo 00 rctudoaa a3 MabIyMOTH OOHUTOHI Ba 60 uctudoma
a3 OapHomam Goole Earth Pro Taptud moma mrymaacr;
TY3apOHHUJIAHM CAHYMIIM MabIyMOT Jap Caxpo; MOJEICO3UHU
oceOmnasupu 0a TAWIOWIIM spY, CAHTPE3UIl Ba TapMa aap
6apnoman GIS ArcGIS Desktop Bepcusiu 10.6.1. Ba ap3conn
MabIyMoT TaBaccyTd ROC- Taxjimi; MHTUIIOPU HATUYaXOU
acoCHM KOp Jap HaIIpUsIxXoW as3HazaprysapoHnu Komwccusiu
olmmu  arrecratcMoHnu  Yymxypum — TOYMKHUCTOH;  dap
KOH()EPEHCUSAXOM CATXXOM TYHOTYH Myapupuu HaTUyaxou
TAJKUKOTH WIIMM.



Hartuyau acocii, kv gap pucosia MeurHuxo 1 myaaani, 1ap
KOH(pEPEHCUSXO0 Ba XaMOMUIIIXOU 3€pUH Myappudi UIyIaaH/I;
KOH(GPOHCH OalHANIMUIAIUA WIMKA-aMallid TaXTH YHBOHH
«MYIIKAJIOTH  TEOJOTUSIM  MYXAHIUCH, THUIPOreoJIorus,
TUAPOJIOTHUST Ba KOPKAapAM KOHXOW KaHIAHUXOM (OUTAHOKU
TOYUKUCTOH Ba MUHTAKaxou Xamcapxaa» 0a udruxopu 80-
comarun TaBautynu Kopmanau wiouctan To4MKHUCTOH,
JOKTOpU  WJIMXOM  TEXHHKHA, mpodeccop, axKaaeMUKH
Axanemusn myxanmaucun Yymxypun Toymkucron Kowmmios
Omuna KomumnoBuu wmyappudint mynaann. KondepeHcusu
YYMXYPHUSIBUM WIMH-HA3apUSABH ap MaB3yH: «AXaMMUATH
4Opi HAMyJaHU YCYJIXOU MYOCHPH YYCTy4y, HUKTHIIOPD,
HCTUXPOYM KaHIaHUXOoU (OUIaHOK Ba 6a mHOOAT rupudTaHu
4aHOAXOM HKOJOTHHIO MKTHCOAN Oapow PYHIAN OSHAALOPH
CaHOATH MWUIN», Oaxmmaa 0a «Py3u reojor» agap MaB3yu
«MuHTtakabanauu — Boauu mgapéu FyHa a3 pyu napayau
SXTUMOJIMATA Maigoumm sipu», 8§ nexkadbpu comm 2022
Oapry3op rapaua. YopabuHuu YyMXypHUsIBUM WIMH, Oaximga
06a Py3u OaitHamMuWIa MU 3aHOHY AYXTapoH Jap WIM Ba
«bucrcoman omy3uin Ba pymiad WIMXOW TaOWd, JAKUK Ba
puésn gap coxau WiIM Ba Maopud», gap Ma3yu «Tabcupu
HUIIIEON Ba CAMTH HUIIEON 6a pyIIIN JIAFKUIIXOU 3aMUH JIap
Boauu Aapéu Fynm», maxpu Hyman6e, conn 2023. Kypcu 14-
yM omj Oa cucremaxou uttunootur reorpadiu (GIS) 6apoun
MYTAaXaCCUCOHM COXaW WIMXOM reoJiord. llaxyxumroxu
TaBIUMUM  XaJaMOTH TeOJIOTUM  XWHAYCTOH, IIaxpu
Xaiinapobon, nap MaB3yu «bab3e KOHYHUSITXOHN 0a By4yIOUHU
sapu nap Boauu napéu Fynau Yymxypuum Toyukucrton». Some
regularities of landslide phenomena in the valley of the Gund
river in the repablik of Tajikistan”. 18.01-01.02.2023.
Xatinmapa6ana.” Use of frequency ratio method and GIS for
landslinde susceptibility madeling: a case study in the South-
Westen part of Tajikistan” Confronce natural hazards and
climate change, Szeged, 21-23 May 2025.
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HuTrmimopoT a3 pyWu MaB3yu Iaucceprarcus. Masoau
ACOCUU KOPH JUCCEPTATCUOHH nap 12 KopXou 4Omid Haip
IIyJaaHa, KA a3 OHXO 6-TO Jap HANIPUSAXOU a3 YOHHOU
Komuccusn onuu arrecrarcuonun Hazau  [lpesunentu
Yymxypuu Toyukucton 6appacuinyaa 6a Tadb pacugaaHi.

CoxTop Ba XxayMH JHccepraTcui. Pucoma a3
MyKagauma, 6 000, Xyjgoca Ba pyixaTd amgabuétu
uctudogamyaa ubopar Oyma, 153 caxudbaum  yomm
koMmiotepr, 52 TacBup, 13 dyanBan Ba 166 HOMIyu
MaHOaBX0HU a1abuéTpo aap 6ap Merupa.

MYHIAPNYAU ACOCUU NUCCEPTATCHUA

Hap MyKaqauMa acCOCHOKKYHHHM axaMHSTH TaJKUKOTH
paBaHIXOM  TIEOJIOTH-3K30T€HH, a3  yymiaa  (sIpuxo,
CaHTPE3UIIIX0 Ba TapMaxo) Jap Boauu napéu FyHm memHuxomn
kapna MemaBan. Papmouin goma MemaBaHn Xagad Ba
Bazu(axonm TaXKUKOT MyaisiH Kapia MellaBaHa, OOBEKTU
TaXKWK Ba MaB3yd OH TaBCH(} Merapaaa, Mapxuiaxo Ba
YCYIXO0W HUYpPOU KOp TaBcHd Kapjaa MellaBaHa, podbuta 60
OapHOMaxou MIJIUIUK WIMH 3UKP Merapaaj, HaBOBApUH WIMHI
Ba axaMUSITH aMaJjuu HAaTUYax0 Kaia kapaa
MeIlIaBaH/I, HyKTaxoe, K1 Oapou XUMOSI OapoBapaa
MelllaBaHa, O0a€H MerapaaHi, caxMU Iaxcuu Myautud) Ba
dhabonuATH HAPUETHAIl WHBUKOC MeE€OaHa, WHUYYHUH
MaBbJIYMOT Jap Oopau COXTOP Ba XaYyMHU TUCCEPTATCHS OBapaa
MelaBa/l.

Hap 0606u sxym «Tabpuxu OMY3UIIM MHUHTAKAU
TaAKUKOT» OO0 TaBay4yyX, ©0a TaxKUKOTU TE€OJIOTH Ba
MYXAHJIUCH-TE€OJIOTH 0a OMY3UIIU TabPUXU TAXKUKOTH BOJIUU
napéu Fynn Oaxmumma mrygaact. Mapxuiaaxoud —acoCUU
TaIIaKKyJIH TaCaBBYPOTHU WJIMH oMl 04 MUHTAKa Ba CAMTXOIO
HAaTUYaxO0M aCOCUM KOPXOW Ty3apOoHUAAIyJdad OJUMOHHU
JIOXWITA Ba XOpUY#M IIapX, J07a MellaBaHa. ba TaBpu maxcyc
06a TaxJWIM TAIKUKOT Jap OopaW COXTH TeOJord Ba



PaBaHIXOM SK30T€HUM MMHTAKAa JTUKKATH YU 1072
11y/1aacT.

Hap 606u nytoMm «CoxTtu reojioruu Boauu gapéu Fyunm»
Oap acocu MaBOAM  TAXKUKOTHM  TeMIMHA  TaBcupu
XaMa4yoHUOAW COXTOPU TeoJoruu Boauu gAapéu  FyHp
MeNHUXoA Iynaact. Tabpuxu omys3umr  BoOacra 0Oa
cTpaturpadusi, TEKTOHMKA, MarMaTu3M Ba reoMopdosiorusu
MUHTaKa Oappacii 1mygaact. XYCYCUSITXOU JIUTOJIOTUU
KabaTtxom reonori, tadcupu TadOBYTXOU HWHTPY3UBHA Ba
MeTaMOp(MUKA, HUHUYHUH PABAHIXOM TEKTOHMKHA TaBCU(]
mynaana. Kmaccupukarcusiu  pened THOKU 3epHABBXOU
Mop(dolorii MeNHUXOJ Trapauaa, I[IaKIXO0u KaauMaBy
MyocupH pesied TaxIwil IIyaaact. XaM3aMOH, XyCYCHSITXOU
CCHCMUKNU MUHTAKa, a3 yymsa MUHTaKaxou ¢apoim [Tomup
HU3 1ap Oap rupudTa mygaaHi.

Bo6u cetom «MaBoj Ba YCyJIXOM TaAKUKOT» TaBCU(pHU
MaBOJI Ba YCYJIXOM MOJIEICO3UU OcCeONa3supur MHUHTAKa 0Oa
spuxopo aap Oap rupudra, 4ymo KapaaHU MabIyMOTH SIPUXO
0a omy3umii Ba caHyuind Oapou Oanmana OapaolITaHU
TAKUKUH MOJIENT XaM3aMOH TaBcu( mrygaact. YCylIxon oMOpH
- taxauau ROC Ba kpocc-TaOymisTcusi - Ba TEXHOJOTHUSU
I'NC, a3 yymna ArcGIS wucrudonma wmemaBana. Taptubd
JTOJAHM XapuTaW WHBEHTAPHU3ATCHSW SPUYXO Jap acocu
Tad)cUpU TACBUPXOM KaWxXOHK Ba a’podoTocypaTtxo 00
Bepudukatcusu caxpoi TaBcud €dra, axaMMmusiTU cudath
MaBbIIYMOTH HOTUAOM Ba TAYXU30T TABKHUI Merapiai.

bo6u 4. Munrakabananu Xyayau Bogun napéu Fysg

BoOacra 0a mapayau oceOmasupuu IpUm.

Hap mapouTtu cucremMam HaBM 0Oa HaKUIaTUpUU
a3XyJIKyYHUM MUHTAKaXOou Kyxid OO0 Makcaau MycouaaT
HaMyJIaHu WCTUGOIAM caMapaHOKH 3aMHH, Macbhbalaxou
MapOyT 0a KOHYHUSITXOHU (Da30oril Ba HOXUSAXO0O0AHAN a3 pyilu
Iapadyad ocebmasupi a3 sSpux0 axaMMUSTH KaJlOH Maijo
MekyHaHa. Slke a3 Mewn€pxom acocuu MycOatm ucTUdOIAN
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MoOJeTn ocebna3upu 0a MalJAoOWIIM SPYXO Jap OH acT, KU
TaKkpuOaH XxaManm MabJIyMOTH BOPHUIOTUPO METAaBOH a3
MaHOAabXOW KyIIoA Jacrpac HaMmya. bo By4yau wuH,
YaMbOBApUU MabIIyMOT STOHA MYIIKWIOTH WH MOJEIICO3M
MeOomraa. A3 UH py, 1ap UH KOP TaHXO0 KUCMHU OMUJIXOM 0a
IpUX0 MyCOMJATKyHaHAa, 0a MOHAHAM HUIIEOH, caMTu
XOOHII Ba KyHYU HUIIEOW, MUHTAKaX0W OaJlaH/Ii Ba CypbaTH
OanaHITAapUHU 3aMHH TaXJIHII Kap/ia MeIIaBaHI.

OMuwixou 6a By4yoopuu SIpYX0 Ba XyCYCHSTXOH OHXO. ba
XaMa MabJIyM acT, KM KyHYd HUIIEOM OMUIIM acoCuu (hapoxam
OoBapAaHu HapouT Oapou 0a aMan omMaJaHu gp4y meboway .
AMMO a3 xamMa MyXUM OH acT, K  sSpd Jap KaJaoMm
HUIIOHAMXAHIAu MH OMII 0a By4Yya omagaact. bapou myaiisiH
KapmaHu BoOacTarud WHKUINODH SApd  KyHYU HHUIIEOMXO
MyKappap Kapaa IyJgaacT, Kd KUCMHU 3uenn sipuxo aap [Homup
Jap KyHYM HUIIeOMH OajaHIuu 30-45° Maxayd MeOoIIaHy .
AmMo, a3 cababu MaBYyyJ HaOyJaHU MabIyMOTH Oapomal WUH
HATUYaxopo Jap cudatu MaBoau BOpPUAOTH  Oa uHOOAT
rupupTaH MYMKHH HECT, KU METaBOHAJ OOHCU TabCUPHU
HOAYPYCTH OMWJIXOHM JUTapH TaX IMIIIIYda Tapaasl, Ku TaduaTu
OSTHIQIOp JOPaHIl Ba XaMUyH MabJIyMOTXOM Ba3HOKHAIIOH
xpcobmyna OGapou  MUHTAKaOaHIUM — OceOmasupuu  spu
ncTudo/1a MeIIaBaH/I.

ba raiip a3 kyn4yu HumeoOuxo O6apou MHKUIIO(GEOUN spu
CaMTHU XOOUIIIM HUILEOW aXaMMUATH KaJoH nopan. Tabcupu
WH OMUJI 0a YCTYBOPUM HUIIEOUXO BAKTXOW OXUp Jap OaliHH
MYXaKKHUKOH 0axcy MyHO3upau 3ué€n 6a aman oBapia. Pukpy
MYJIOXU3aX0u SK KaTtop MyauiudoH, Ku ©O0a TabCcupu
JIyYOHHMOAW WH OMMJI KOMMJIAaH OOBapi JOpaHI, Ca30BOPHU
TaBauyyyxu uywmain wmebomana. WMH Xynocaxo map acocu
OMY3UIINA SK KATOp MabJIyMOTXOHM adaOuéT Ba TaxJIMIIH
OMOPHH Xyau Mo OapoBap/a mryaaans [1-7].

TanocyOu Gamanam xoaucaxou spupo 60 Huieduxo 60
caMTH mUMoNA 60 kaM OygaHu Hypu opToO Oa pyitm uH
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HUIIEONXO0 padT MeIUXaHI, KM Jap HATHYa Jap HUIIEOUXo 60
TabCUPU IIMMOJIA Jap MyKouca 0O TUrapoH, HaMi Oemrap
yaMb MemaBaja. A3 WH py nmap HumeOn Oopu 3uén yamb
MeIaBa.

Hap pacmu 1 HUIIOH MeAWXal, KU sSpuxo Oemrap aap
HUIIEOUXOW IMApPKh Ba 4aHyOy MIapKid WHKHUIIOGp MeEOaH..
XaMUH TapuK, MablIyMOTH Oamacromaaa Oa Xyjocau aurap
oBapJa MEpacoHall, KU TaXJIWIM TabCUPU HUIIEOUU XaB3au
napéu Fynn Bazudaun Boken meborma.

1,40
1,20
1,00
0,80
0,60
0,40
0,20
0,00

COOTHOLIEHMSA YAaCTOTHOCTH

R \9‘0 O

(_,Q’
OKCNo3nUMA CKIOHOB

Pacmu 1. - I'paduku TanOCYyOH GacoManxou sspuil a3
HUIMOHAUXAHIAX0H CAMTH HUINEOM

Hatnyaxou TaXKHKOT
Mopenco3un ocebna3upit 6a ¢papomMagaHH spy Ba IAKIN OH
nap Bogum papéu Fynm Oa uctudomam ycynm TaHOCYOH
b6acomaj acoc €praact. XucoOKyHUU TaHOCYOM Oacoman 060
uctudona a3 popmynan 1 anyom goaa mryn [4].

FR. = Ncell(S; ) /Ncell (N;)

Y Ncell(S; )/ Neell(N;)
(1

Hap nnyo
FRi — ranocybu 6acomanxo;
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Necell(Si) — mymopan mukcenxo 60 Apuxo Aap CUH;
Ncell(Ni) — mrymopan mukcenxo gap CuHad;

> Ncell(Si) — mymopan yMyMuu nukcenxo 60 spuxo gap
XapuTa;

> Ncell(N1) — mymMopan yMyMUH MUKCEIIXO Aap XapuTa.

MyalisH kapaa Iy, Kd KyHYd HUIIeONH 20-30° Ba
30-40° 6a GaByyygooun sipd gap Bomuu mapéu Fymm Gemrap
TabCUP MEPACOHAH/I.

Xaputan OajaHIUM MYTIAKd MaijgoHn kopi 00
uctudoaa a3z Mojenu cudpun Maxain 6o aHgo3aun ¢azoruu 30
M COXTa IymaacT Ba 0a maHy cuH(] TakcuMm mymaact. Jlap
OaifHM HMINOHAWXAHIAXOW OamaHauu MyTiak cuHu 2048-
3000 HucOat 6a AUrap HUIIOHANXAHAAXOU UH OMUJI OapTapi
Jopana. XaMuUH Tapuk, nap Oapobapu OanaHa UIyIaHU
OamaHad, KOXMIIM MYHOCHMOATH ©OacoMaaxo MYIIOXUIa
memaBan [8-11].

A3 pyiin HaTUYaXou MH  TaxJuWil, a3 pyuu
HUIIOHJIUXAHIAX0U MyHoOcuOaTtn 0Oacomaaxo, YHCYpPXOH
TAbCUPU KyHYU HUIIEOUXO Oa TaBpW 3aill yoWrup kapnaa
MemaBaH (0a aHmo3aum KaMm UIyJdaHU TaHOCyOu OGacoman):
HUIIEOMXON YaHyOy-FapO, MUMOIH, YaHyOH, yaHyOy-1apK,
FapOH, MMUMONY-IIAPKX, MAPKH, ITMMOJIM Ba IIMMOIY-FapOu
(Yansamu 1).

Hap xyaynu Boauu napéu FyHA spuxou TaxjIujllyga
oemrap 00 HUmMonaMXauaan 380-400 Mm/coir aToKaMaHIaHI.
XamuH TapukK, Humonauxanaau 360-380 gap 4oiiu 1yroM acr.
bosig rydr, ku xoadducuentn myHocubatu 6acomanxo nap
unaukatopu 380-400 HucOat 6a MH KO3(hPUCHEHTXO aap
JIUrap HULIOHIUXAHIAX0U XapuTau OOPULIOT XeJe 3UEN aACT.

Yansaym 1. - Hatuyaxou TanocyOu 6acoMau ipuxo

Kynyu Hume6i

Kiacc Ncell(Nji) > Ncell(N) Ncell(Si) > Neell(S) FR;

0-5 326033 7 0,02
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JaBomu yagsamu 1.

5-10 422690 78 0,13

10-20 1089616 1216 0,78

20-30 1427522 5363835 2825 7666 1,38

30-40 1338109 2633 1,38

40-50 585173 748 0,89

>50 174692 159 0,64
CamTu X00UIIM HUIIEOH
Cund Neell(Ni) | Y Ncell(Ni) | Neell(Si) >Necell(Si | FRi
)
Poct 49179 0 0,00
IIumona | 685905 187 0,19
[Iumona | 650060 671 0,72
-llapki
Llapki 679277 5363835 619 7666 0,64
Yanyon- 646452 1216 1,32
apxkit
Yanybn 676628 1726 1,78
Yanyon- 674980 1863 1,93
Fapbn
Fapoi 662526 1225 1,29
[MIumona | 638828 159 0,17
-Fapbn
Bananni a3 catxu 6axp
Cund Neell(Ni) | ¥Neell(Ni)) | Neell(Si) > Neell(Si) | FRi
2048- 370560 4427 8,36
3000
3000- 554436 1205 1,52
3500
3500- 1176972 5363835 1596 7666 0,95
4000
4000- 1564166 438 0,20
4500
4500- 1697701 0 0,00
5785
[lakay HUIIEOR

Cund Ncell(Ni) | Y Ncell(N)) Ncell(Si) > Necell(Si) FR;
dbypyxam 449730 660 1,027
uaa
XaMBop 4006127 5363833 5661 7666 0,989
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JaBomu yagsamu 1.

Bapyacra | 907976 | 1346 | | 1,037
Bopumoru armocdepit Mm/con
Cund Nceell(Ni) | >Ncell(Ni) Ncell(Si) > Necell(Si) FR;
289-340 899504 0 0,00
340-360 1027746 438 0,30
360-380 539513 313 0,41
380-400 1488934 5432651 6915 7666 3,29
400-437 1476954 0 0,00

TankukoTu KabiaH 3UKpIIyaa oujJ 0a TabCUP Ba HAKIIU
CeiCMMKH 0a pyHIad SApux0 HUIIOH MEOUXAHI, Ku
ceiicMMKapo Jap OailHM xamMa OMUJIXO Jap YoM aBBaj
ry30IllITaH MyMKHUH acT. ba uH MyHOCHMOAT Kapop no1a Iy,
KU TaHOCyOM GacoMaau XapuTau CypbhaTOAXIIUN CIEKTPATHU
XOK Tax,IWJI Kapja HamaBad. ba xaMuH TapukK, TaHX0 00 poxu
MyKoHca KapJaHu Xaputa 00 HAaTUYyaxou yamMbOacTu xamau
XapUTaxou IelTap TaXJIWIIIy/1a XapuTaun 0ceONa3upun sIpuxo
coxTa myj (pacMmu 2).

v e nwre e e e e e e nore
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Pacmu 2.- Xapuran ocebnasmpi a3 spuxo.

1 L L T 1 L) L)
TR MR T bra iyt NTE RN wraTs

XaMWH TaBp, XapuTa a3 OH YUXaT TUKKATpo Oa xyn yaibd
MEKyHaJ, KW Jap KaHOpM KHUCMHU IIapKUM  XapuTa

15



MUHTaKaXoH XeJIe MacT Ba IMacToceOna3upy MIIFOI MEKYHaH]I,
Oa Faiip a3 Mapka3u MH KUTha, KU J1ap OH 4O ocelra3upuu
MuéHa XykMmdapmoct. Jlap Kucmu yanyOy FapOuu Xxapura HU3
XaMUH TyHa oceOmasupi MyHioxuaa Kapaa MeliaBaj.
Cababxou >XTUMOJIUM XeJIe TMAcT Ba MACTU ocedIa3upr Jaap
KUCMATXOU KaHOPUU XapWTa METAaBOHAHI TacT OyJaaHH
CEMICMUKH Ba IMIAPOUTHU CAXTH UKJIMMU OOIIaH, KU 1ap OH Y0
JUTap paBaHIXOHW T'€OJIOTUH SK30TeH HHKHIIO) Me¢OaH .

Bbo6u 5. Tascupu mapourxon MophoMeTpil Ba HKJIMMMA

0a maxHIaBMM CAaHTPE3UINXO Aap Boauu napéu Fynn.

Hap MaB3enm TagKUKOT CAaHTPE3UIIXOe, KU Jap HaTUYau
OoaxyplamiaBud YUHCXOM Kyxid 0a aman omagaaHa, 00
KOHYCXOH aJUTFOBUAJIMA MACOJIEXU CAHTH OJIOKHM KJIIACTUKH Ba
caHTu KuTbhanryaa udoma épraans.

Bapon nakuk MyailissH KaplIaHd HaMyHaxOW acocH, Xxama
caHrpe3mixon MyaitsHinyna 6a ¢opmatu GIS Bopum kxapaa
mynasa. Kabman, 6o ucrudona a3z texnonmorusu GIS Ba ycymu
TaHOCYOM 0acoMaxo OMWIXOM IadeX, TaXIwI Imyga OymaHi,
aMMO XaMYyH OMMWJIXOM OaByYyJIOMM SIpUXO TaxJII Kapaa
MeIITy/IaH].

Hap acocH HAaTUYaxXOou TaxXJWIM TaHOCYyOu adTmmnu
HUOIEOMXO MabjIyM rapaua, Kd Kod(pQGUCHEeHTH TaHOCyOu
bacomanxo a3 pyim curu wH ommia a3 0,01 To 2,1 dapk
MEKYHa/I.

Koadducuentn mnacrrapuH pap HUIIEOUXOW KYHYU
Maiinam 1o 50 Mymoxuaa MelraBaja, Ku WH aqyud HECT, 3epo
JIap JoWpad TaXKUKOTH Caxpod MYIIOXuaa Kapjaa Inyd, Ku
YYHUH IIApOUTXO0U MopdomeTpin O6apou YaMbIIaBHM MaBOJ
a3 paBaHAXoU HUIIEON MmycouaTapan (Yaapanu 2).

Yansamm 2. — Hatuyau xucob kapaaHu TaHOCYOH
Oacomaj a3 pyiu KyH4YU HUIIEON

Kynun Hume6i
Curd  Ncell(Ni) > Ncell(Ni) Ncell(Si) Y Ncell(Si) FR;
0-5 326033 0,06 92 0,00 0,01
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JaBomu yagBamu 2.

5-10 422690 0,08 492 0,00 0,06
10-20 1089616 0,20 6145 0,05 0,27
20-30 1427522 0,27 24199 0,22 0,81
30-40 1338109 0,25 50200 0,45 L,79
40-50 585173 0,11 25729 0,23 2,10
>50 174692 0,03 5352 0,05 1,46

Hap cunbpm camMmTH X00MImM HHUmEOW, TaHOCYOH
6acomanxo a3 0-1,36 dapk MekyHaJa Ba Japadyad MaKCUMaJi
Jlap HULIEOUXOU JOPOU CAMTH IIMMOJIY FapOW pyX MeIUXal.
ba raiip a3 mapayotu nap 6010 3UKprapauaud HUIIEOUXO,
MHYYHUH Oosi caMTH YaHyOMH HUIIEOUXO, KM TaHOCYyOHu
6acomamn 1,04-po Ttamkun wenuxald. bapou nmapayortu
JUrapy UH oMU Ko3(pUTCUEHT KaMTap a3 sk act (YaaBaau
3).

YanBanu 3. - Hatuyau xucobkyHuun TaHocyou 6acoman a3
py¥iu TabCUpH HUIIEON
CaMTH XO0HUIIK HUIIEOUXO

Cund Ncell(N1) = Y Ncell(Ni) = Ncell(Si) > Necell(Si) FR;
Poct 49179 0,01 1 0,00 0,00
Mlumonan 685905 0,13 15886 0,14 1,11
[MIumonia- 650060 0,12 10988 0,10 0,81
[Tapki

[lapki 679277 0,13 8952 0,08 0,63
YanyOu- 646452 0,12 13352 0,12 0,99
Iapk@

Yanyon 676628 0,13 14679 0,13 1,04
YanyOu- 674980 0,13 14569 0,13 1,03
Fapbit
Fapb6i 662526 0,12 15548 0,14 1,12
[Iumoni- 638828 0,12 18233 0,16 1,36
FapOit

Mlaxny HUmMEOMXO IO OMWIM XYpATapUHU CUH(DXO
o6oman. lap Bomuu napéu FyHn map HuUIEOMXou T0poU
makiam Qgypyxamuaa, Iopou TaHocybu Oacomamu 1,747
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Mebomana. Jlap HumeOuxoe, KU CcaTXH XaMBOpP JOpaHI,
KaMTapuH BOOACTarud CaAHTPE3MINXO MYIIOXHIa MeIIaBaj.
Koadducuentn Hazappacu 6acomanu 1,327 map HUmeOuxou
JOpOU IakiIu 0apyacra mymoxuaa Memabaa(Yaasanu 4).
Yagsanu 4. - Hatuyaxou xuco0 kapiaHu TAHOCYOU
Oacomaj 1ap acoCu IIAKIU HUIIEOH.
Iaxau HUIIEON

Cung Neell(Ni)  YNecell(Ni) | Ncell(Si) = > Ncell(Si) FR;
dypyxa- 449730 0,08 16433 0,15 1,747
MuUIa

XamBop 4006127 0,75 70578 0,63 0,842
bapyacra 907976 0,17 25200 0,22 1,327

Bopumotu armochepin nap Boguu mapém Fynm map sk
con a3 289 1o 437 MM (MyBOGUKH XapuTaum OOPHIIOTH
atMocdepi) Tariiup Mme€ban. Capdu Hazap a3z MHKJIOpU
TaKkpuOaH skxenan OOpHUINOT, pamgudOaHId dap MHHTAKAW
OMY3UIIA a3 pydu gapaq4oT HoOapobap uHkuiod édraacrt.
Pagudpu oxupuHu xaputan GOpPUIIOTPO a3 pyHU HATHYAXOU
TaXJIMJIXOM MO XaM4YyH HHIIOHIMXAaHJIaW aCOCHU WH OMUJI
TaBcU(} KapJaaH MyMKHUH acT, Ku Ko3pducrueHTu 6acomaan oH
2,02 meboman. bo3 my cuHpu gurap By4yn IOpaHI, KU a3
cababu TaHocybu Oacomaau OoyoTap TaBayyyXpo 0a Xyn
yaj® MEeKyHaHJl, HUHXO0 CHUH(pXOHU IYIOM Ba CEIOM MeOOIIaH/I
(Yangsamnu 5).

YagBanu 5. - Hatuyau xucobu Tanocyou 6acoma Ba

6opuirotTu atmMmochepin

BopummoTu atMochepin MM/cot
Cund Ncell(Ni) = > Ncell(Ni) = Ncell(Si) > Necell(Si) FR;
0

289-340 899504 0,17 0,00 0,00
340-360 1027746 0,19 25413 0,23 1,20
360-380 539513 0,10 16402 0,15 1,47
380-400 1488934 0,27 8833 0,08 0,29
400-437 1476954 0,27 61593 0,55 2,02
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Jap acocu HaTMYAXOM TaXJIJIM OajlaHAM a3 caTxy Oaxp
MabJIyM TapJujl, KU CAHI'PE3UIIXO HU3 a3 Pyl 1apayoTu UH
oMuI HOOapobap TakcuM mygaana. MyBopuKy HH HATUYAXO
TaHoCyOM OanaHATapuHU OacoMaaxo Jap OalaHIAMXOU a3
3500 Tto 4000 M wmymoxuma wMemaBaa. Koadducuentu
Hazappacu 1,35 gap TaHocyOu Oacoman map cuHGU Ten a3
OXUPUHU MUHTAKabaHIUU OaJIaHAA HU3 MYIIIOXU/Ia MEIIaBal.
Hap ce cundu aurapu MUHTaKabaHIUM OalaHIW TaHOCYOHU
Oacomaj O6a TaBpu 3aiia Tariup me€dan: cuHpu skym — 0,37,
cundu ayoM — 0,8 Ba cuadu nanyyM — 0,62 (Yaasamu 6).

YanBanu 6.- Hatuyau xucob kapaaHu TaHOCyOu GacomMaixo
a3 pyilu MUHTaKaxou OaTaHIi
bamanni a3z catxu 60axp
Ncell(Ni) = Y Ncell(Ni) = Ncell(Si) > Necell(Si) FR;

Cund
2048- 370560 0,07 2838 0,03 0,37
3000
3000- 554436 0,10 9330 0,08 0,80
3500
3500- 1176972 0,22 33819 0,30 1,37
4000
4000- 1564166 0,29 44207 0,39 1,35
4500
4500- 1697701 0,32 22016 0,20 0,62
5785

Mapxuinan HuUXon 00 340U XapuTau XacCocHsT Oa
NANOMIIN CAaHTpe3axo HINopa Kapjaa Mmemasaja (pacMu 3).
Mogese, ku Mo odapuaacM, HUIIOH MEIUXal, MaiI0HXO0e,
KM 0a MaigouIm caHrpe3axo xeie 3uéa Tobeb MeOOIIaH/I,
KUCMXOH IIMMOJIMKA HUIIEOMXO Oyaa, gap KUCMXOU MOEHUH
HUIIEOMXO XyAX MAaBOJIXO aJUIaKail 4amMb LIyJa UCTOAAaH/I.

Ap3ébun nmypycrum Mojen. Ilac a3 myalisH kapaaHu
IaKIXou (a30MHM CaHIpe3ax0 Ba COXTAHM MOJEIN, SITOHA
CaBOJIM XAJIHOWIIyJa Aap Oopau OypycTUM Mojell OOKH
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MmemoHaa. Ma Taptub 60 uctudonaa a3 raxiauian ROC anyom
JoAa MelaBajd, KM Mac a3 oH, 0a aHAeman MyauTMQOoHH
O6ap3e Hampusixo [13-16], momen Oapou wuctudoman
MUHOAb/Ia [ap Xa/UIM MachajdaxOoW amajd Jap XoJaTH
KOOWJTMATH TEUITYUU KaHOATOAXIIT bTHOOPU XYKYKH TalI0
MekyHaq € Oapom uctudomam MUHOABIA [ap XOJIaTXOU
KOOWJIMATH TICMITYUH FalpuKaHOATOAXIN, KU 3XTUMOJIAH
Ko HECT.

-~

Anomarxon waoti
Ocefnaspi a1 CanpesaLxe
B BEwvcép nact

Nacr

Mae=a
B Bananpn naia

1 rrevvvrs B Bucip Gana=a
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Pacmu 3. - XapuTtan oceOna3upi a3 CAHTPE3UIITX0

A3 pyitn Taxunum Kopxou aH4yoMmédra, KM acocaH Oa
MOJIEJICO3UM TAWUOWIIN SiPpY HUTAPOHM[A IIyJaaHi, HaTHYya
oJlaTaH JOPOM KOOWIMSTH IEITryuu OajaHa Oyna, xeile KaM
KOOWIMSTH MyTaBacHIU IEMIryupo coxub memasan. bapowu
0a mact oBapAaHM MOJETH JOPOM ap3ulld Xeie Xyo € abiio
AUC, mabnymoT 6apou taxjauiau (pazon 0osim xene 60IMKKAT
OMOJa KapJa WIaBaJ, TO XAHTOMH OaXOIUXUHU JypyCTUH
MoOJIeNl TaJAWAaXOW TaxJIWINIyla Jap MHUHTaKaXoW IOpOH
oceOma3upuu Xelle NacT MeUTHpy Kapjaa IIaBaHA, Ha Jap
MHUHTAKaxOU JOpOM ocedmasupuu Xxene OanmaHa, KA Ay
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XaTOTUXOM aCOCHPO XAHTOMH OYHEAM MOJEIXO HaMOSHIATH
MEKYHaH]T .

Hatnyan ROC-taxaun (pacMu 4) KOOWIUATH XyOu
MEMITYUU MoJIeNu odapuaalIygan XaCCOCUSTH Xyayaxopo 0a
MalgoUIIN CaHTPE3UIIX0 HUIIOH Menuxana. Cudatm xyobu
Mojiesl 6a MO UMKOH MeIuxaj, Ku Oelryoxa, HaTU4yaxou Kopu
Xyapo ©Oapou wuctudogam MUHOABIAW amald IEHTHUXO/T
KYHEM.

10
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Pacmu 4.- Hatnyau taxmom ROC

Bobu 6.0cebnasupuu Bomuu napéu FyHn Bobacra 6a pyx
IOOaHU TapMa

Jap HOXMSIXOU KyXH, a3 yymJia aap Boauu napéu FyHn,
Tapmadaporn 0a Xa€T Ba (PabOIUIATH HMHCOHXO TaXJIU[
MEKyHaJl Ba Jap WH 40 (apoMajaHu TapMa 3yA-3y1 PyX
menuxan. bo ucrtudona az 6apaoman Google Earth Pro gap
uH Boai 83 Tapma 0a Kaiig rupudTa mymaacr.

Ommnxoe, ku Oa ¢apomMamaHu TapMa MYyCOHIAT
MEKYHaH]T;

Tamkuim xapuran XaTapu TapMma a3 oH uoopaT acT, Ki
0a3au (pa3oi, KM a3 OH OMHIXOU ACOCHU 0Oa MaiIOUIIN OH
MYCOMJATKYHAaHAAa MCTUXpOY Kapaa MewmasaHA. lap uH
TaJIKUKOT OMUJIXOH 3epUHE, KU 0a MaWOUIIN TapMa TabCUP
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MEpacoHaH/, MyailsiH Kap/ia myaaHa: KyHYyd HULIEOH, CaMTH
xXo0OuImm HuIeOM, OanaHaM, KayliaBuy HUIIEOM.

Hatuyan Taxmum KyHYM HAIIEON MyaiisiH kapaa rya, Ku
k03¢ hUCHeHTH TaHOCYOU OacoMa a3 pyiu CUH(pU UH OMUIT a3
0,05 To 1,84 meboman. MH HaTHya HUIIOH MeIUXaJl, KU Xa au
akcap oce0masupuu TapMa Jap HuUmeOuxon KyH4Yu TO S0
napada pyx Menuxaia. bosig kaia xapa, kv ap3uimxou 1.59,
1.41 Ba 1.11 wHUyHMH ocebmazupuu CUH(GXOPO HUIIOH
MeauxaHa. bap acocu HaTMyaum HUXOUU OapKallugaHU WH
OMWJI, MUHTAKAaX0H 3XTUMOJIU (papomMaJlaHi TapMapo METaBOH
MUHTaKaxoe Oappaci kapa, Ku KyHyxou Humeoun a3 20 to 50
Japaya JopaH/.

CamMtun xo0mmm HumeOM - gap UH CUH(] TaHOCYOHU
6acomang a3 0 To 1,58 dapk MekyHaa, KA ap3UIIH
OamaHATAapUH Aap HUIIEOMXO OO0 caMTH IIUMOIIYy FapOwu
MylIoxyaa MemaBaa. Aszbacku ap3uIIX0 a3 SK  3UeN
MHUHTAaKaXxou Mycous ©Oapow TapMadapod MeOoIIaH/I,
HAaTUYaxOM TaHOCYOu OacoMas 6a TaBpU 3epUH TAKCUM Kapa
MemaBaH1: Humonanxanaau mmMosn - 00 HULIOHIUXAHIAN
1,35, mapk - 60 HumoHauxaHgau 1,22, caMTH MKUMOJY HIAPK,
- 00 mHummonmuxanmau 1,16 Ba camTu Fapd - 060
HumoHauxauaau 1,09. n mabHOU OHPO JOpajl, KU CAMTXOHU
yanyOy fap0b, 4anHyO Ba 4YaHyOy IIapK MHUHTAKaxou
ocebma3upu TapMa HeCTaH/I.

Harngau Gamanmgm a3 carxu 6axp. Humonmmxanmaxou
TaHocyOM  OacoMagu  MHUHTAKaBuUU  OajaHANl  HUIIOH
MeauxaHa, ku 0o 3uén mynaHu (ocwiaxow OanaHi
IIyMOpau OHXO aBBaJj 3uén myaa, gap dhocutau 2048-3000 m
06a makcumyM Oa 8,01 mepacan Ba Oabia sikbopa To 6a 2,96
moiiM (pocmmaun 3000-3500 M, kam mMemaBas.

MMaxm Hmmebi. XaHroMy Taxusiu MOJIETU oceOrnasupu 6a
apu HU3 Oa Hazap rupudra Memasaa Taxgwi poOutau
MabJIyMOT 0O HUIIOHIUXAHIAXOW KAaYUK HUIIEOXO HUIIOH O],
KM Jlap Xap SK XojlaT HMIIeOXou 00 carxu dypyxamuiaa
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ap3uIIXon OamaHmy BasH gopaHa. bo Bydyam uH, a30acku
HUIIeOXon OO Imakimm Oapyacra TOpOW HHUIIOHIUXAHIAXOH
TaHOCYOM Oacomaj a3 sIK 3MENaHi, OHXOPO HM3 METaBOH 0Oa
rypyxu cuHpxom ocebmazup moMuia kapa. CaTxd xaMBOpHU
HUIIEO, KU ap3UIIXOM TAHOCYOM OacoMaj a3 sk KaMTap JOopa,
XaMUyH KaMoceOTapuH 0a (ypype3urir 6a Xucod MepaBal
Yaneamm 7. — Hatuyaxou xucob kapJaHU TaHOCYOH

bacoManxo
Kynyu Huie6i (60 rpamyc)
Cundp ;Ice”(Ni ' Neell(Ni) Tce”(Si TNcell(Si) | FRi
0-5 326033 0,06 90 0 0,05
05-10 422690 0,08 328 0,01 = 0,15
10-20 1089616 0,2 3050 0,11 = 0,52
20-30 1427522 0,27 8428 029 1,11
30-40 1338109 0,25 = 10039 035 141
40-50 585173 0,11 4964 0,17 1,59
>50 174692 0,03 1710 0,06 1,84
CamTu X00HUIIN HUIIEO A
Cund NeellNi) | YNeell(Ni) | Neell(Si) )ZNC"“(Si FR;
Pocr 49179 0,01 1 0 0
[umoni 685905 0,13 4925 0,17 = 1,35
Iumosit- 650060 0.12 4025 014 1,16
Tapki
lapkit 679277 0,13 4408 0,15 1,22
Hany6i- 646452 0,12 3025 0,11 = 0,88
MTapki
Yany6i 676628 0,13 921 0,03 0,26
Hany0n- 674980 0,13 2060 0,07 = 0,57
Fapb6n
Fap6it 662526 0,12 3442 0,13 = 1,09
[umoru- 638828 0,12 5396 0,19 = 1,58
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JaBomu yaasaou 7.

Fap6i
Bamanai a3 catxu 6axp (M)
Cundp ;ICGH(Ni ' Neell(Ni) TCGH(Si TNcell(Si) | FRi
2048-3000 370560 0,07 15829 0,55 8,01
3000-3500 554436 0,1 8767 031 2,96
3500-4000 1176972 022 2831 0,1 | 045
4000-4500 1564166 0,29 807 0,03 0,1
4500-5785 1697701 0,32 379 0,01 = 0,04
Iaxmu Humeon

Cundp TCEH(M T Neell(Ni) Fce”(Si SNeell(Si) | Fri
DYPYXAMUL | 449730 008 | 3543 012 MY
Poct 4006127 0,75 = 18668 0,65 0’81
Bapuyacra 907976 0,17 6393 022 1,32

Bapou Taxymmiu TapMaxou MaBYyy/a Ba MyalsH KapJIaHU
OMUJIXOM TAaIlaKKyJId OHXO MAabJIIyMOTXOU 30HIKYHUU
(hocunaei ncrudomga Oypaa nrygaaHm.

Taxmumm omMuiixoe, K 0a MalgouIIM TapMma TabCUP
MepacoHaHa, gap dazou GIS 6o ycynmm TaHocyou OGacoman
ry3apoHH/Ia Iy,

bo mapnazapmoiti xaman OMIWIXOU JaXJIJIOp, Xaputa 00
uctudona a3z 6apHoman taxawiu pazoun ArcGIS Desktop
10.6.1 Gapou HUILIOH JOJAHU XACCOCUSITU TapMa COXTa IIy/I.
XapuTa HUIIIOH MeAuXal, KU paHTU CUEX, 0a XaCCOCUSITHU Xelle
Oananm MyBopMKAT MEKyHaJ Ba MH MAabHOM OHPO JOpal, KU
MHUHTaKaxon 00 paHru cuéx 00 ajoMaTh TapMma Oermrap
ocebmasup mebomana (Pacmu 6)
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Pacmu 6.- Xapuran ocebnasupi a3 TapMa

Xymoca

1. Monenxou ocebnazupuu xyayaud Boauu napéu Fynm Oa
MaloONIIM  paBaHAXOM  JK30JMHAMHMKMM  TaxJIMIIIIyaa
HaTUYal WHTETPATCUSU XaMa OMMIIXOW Ba3HIOP MeOoImaH/.
bapon ©6a pgact oBapgaHW HATHYaXOW JaKUKTapUHU
MO/IEJICO31, OMUJIXOM 3apypi Oosiq O0a paBaHI JHOXWJ Kapaa
maBaHal. OMWIXOH IIa0eXW OMY3UIIN pPaBaHIXOW T'€OJOTHH
9K30TeHA OapoM  MUHTAKaW  TaJKUKOTH  OOpHIIIOTH
atrMocdepi, KyHYd HUIIEOH, MUHTaKaOaHIH, KaylllaBUU
HUIIeON Ba cypbhaTOAXIIUM KyJjlau 3aMUH OydaHa. Xamau
OMWIXOU TaxXJIWIIIyJa IIAPOUTH UKIUMH, MOpPPOMETpH Ba
reoJIOTUpo aap Oap merupaHia. A3 UH Py, HATUYAXOU MO
TaCBUPH MOJIEIM OCEOMasupupo Jap caTXyd Xeie OamaHia
ap3eom kapaaun [2-M], [5-M], [6-M].

2. bapou 0a mact oBapgaHM HaTUYAXOW JTAKUKTapu BasH, MO
ycyiu TaHocyOou Oacomanpo uctudona Oypaem. Ilemrap un
yCcyJ1 6apou MUHTAKAX0€, KU J1ap OH CUJICHIIAHEPYTOXU OapKu
00l BOKeb acT (mapéu Baxm) wuctudoma wmemyn. bo
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Ha3apJOIITH OH, KU 00 ucTudogam OH HaTUyaxow xyb Oa
JacT oBapla INynaaHA, WH yCyJq Oapow HOWI ImyJaH 0Oa
xanadxou pucona UHTUX00 Kapaa myx [1-M].
3. Unatuxobu xammu Mmonenu cudpuu maxan (DEM), ku
O0apou COXTaHU OMMJIXOM MOPQPOMETPUH TAIIAKKYJIU SpU
uctudoma memapan, Tacomypin Habya. Ilemr a3 wmyaiisH
KapAaHu OH TaxJIWIA SK KaTOp TaIKUKOTXOU WIMMA
ry3apoHaa WIyAd, KU Jap OHXO TabCUPU KapoOpu MOIEIH
cuppun maxan (DEM) 6a cudatn HaTMYaxXo CaHYMIA IIIY.
Hap acocn HATUYAxXOW TaXJIMJI MYaisiH Kap/aa Iy, KU XauMH
30 M Oapou MIAPOUTH MHUHTAKAUW TaxXKUKOTH ONTUMAJIN
Meboman [3-M], [4-M], [5-M].
4. Hlapoutn UKIUMHA, MOPHOMETPHA Ba TEOJIOTUU BOJHH
napéu Fynn Oa pywiam paBaHAXOM SK30AMHAMUKKA, KU 0O
TanagoTH OJAMOH Ba XHCOPOTHU 3UEAM MOIIA XaMPOX,
MeIllaBaHI, MycouaaT MeKyHan. Kapub Xap col COKMHOHM
MaXaJUIMM WH MUHTaKa Jap XapakaTd MOIIUHXOSIIOH 0a
MYIIKWJIOT Ay4Op MeIIaBaH/, XaTXOW OJJICKTPUKA BaWpOH
MeuiaBaH/ [2-M].
5. Xamam MOJEIXOW COXTallylda MaH3apau Xele Xyowu
MUHTAKaXxOU OSIHIAUW SIpY, CAHTPE3UIIXO Ba TAPMAXOPO HUIIOH
MeIUXaHA. XaHTOMHU TaxJ I KOOWIMSTH TEITyUd MOAETH
ocebrnasupi gap Boauu gapéu Fyna Oeur a3 77% cCaHTPE3UIIXO
00 MUHTaKaXou JOpou oceOmasupuu Xene OaaHa Ba OamaHmg
poct omaz [2-M], [6-M].
TaBcusaxo oun 6a ucrudpogan aMaIu HATHYAXOH TAAKHKOT
ba HaTn4yaxom TaaKUKOTU T'y3apoHHIA IIyJa acoc Kapaa
YYHUH TaBCUSIXOPO TIENTHUXO/T MEKYHEM:
1. A3 cababu oH, kKM poxxoe, KM a3 Boauu gapéu FyHna
Mery3apan, 6apon Yymxypun TOYMKUCTOH MHIIIOOTH XaTTUH
a3 yuxaTd cTpaTerd Myxum Oa xucod MepaBaHI, Oapou
KOXHUII JIOJlaHW Japavyad XaB(d MOACIXOU oOhapUHUIIH
XACCOCHAT 0a TMaWIOUIIM PaBAaHIXOU TEOJOTHUU IK30TCHHUHU
TaXJIWIIIYIa aXaMMHSTH KajloH gopania. Jlap MUHTaKaxou
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ocebmaszupun OanaHA Ba xeine OamaHm, Oab3e YOpaxou
Faiipudaboi TaBcus qoaa MemaBan. Jlap Humeouxoe, ku 0a
Sp4, CAHTPE3UIIXO Ba TapMa Iy4op MeNIaBaH]I, IMIMHOHIAHU
JlapaxTOH MaxcycaH TaBCHs J10/1a MEIIaBal.

2. ap UH KOp YCYJIM OMOpPHH TaHOCyOU Oacomanxo Oapou
nemryn tapmMa Oopu aBBayn ucTudoOAa IIyaaact, Ku Oapou
TaTOMKU aMaJlid MOJIENIM OCEOMa3upuu XyIyau BOIUU JapEn
Fynn 6a maiimoumnm TapMma HaTUYaW KOOWIM KaOyJpo HHIIIOH
mon. Jdap wH 0obaT HaTmyam Oa JacT oBapramyaa 6a Mo
XYKyKH TIyppa Meauxaj, Kd UH yCyJIpo Oapou MyalsiH KapaaHu
MUHTaKaxou 0a Tapma Oemrap ocebmasup uctudona Oypaa,
Oapon maurap HOXMSIXOM TapMadapoun 4YyMxypill TaBCHS
HaMOECM.

3. MuHnrakaxoepo, Ku 0a TNaWgOUIIM XaTapXOU Te0JOord
TaxJIWIIIaBaHaa OajaHa Ba Xejie OallaH] JOopaH] Ba TaHXO
0aba a3 OH METaBOH MayMyu Taabupxou (aboin Mybopusa
00 MH 3yXypOTpO MYyailsiH KapJ.

4. Iukkatu mMaxcyc 6051 6a HUIIEOUXOU OCEOINa3upuu Xeje
Oamang Ba OamaHa Oa MalgOMINM CAHTPE3MIN J0Ja IaBas,
3epo TaTOMKU Yyopaxou (aboll Jap UH X0JIaT XeJle TapoH acT.
5. A3 WH JI1X03, COKHHOHM UH MUHTaKa 00si XOHAX0HU XyIPO
TO XaJJI1 UMKOH a3 HumeOuxo nyprap co3ani. dap oH yoe,
KU COXTMOHU MHIIOOT 0a MOHAHIW WHIIIOOTH XaTH (POXx0 Ba
XaTXO0M 0apK) HOry3up acT, TaBCUs JOJla MellaBal, KU
rajepesixo Ba XaMBOp KapJlaHU HUIIEOUXO0, MAXCyCaH OHXOE€,
KM a3 OHXO paxxX0 Mery3apaj, HUIeOupo 0Oa maigouirm
CaHTpe3UI OerTap MOWI MEKyHaI.
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AHHOTATCUA

0a aBTopedeparn mucceprarcusii M.P. PaxumbexoBa map
MaB3yn “KOHYHHUSTHOKMW TIAXHIIABUM PABAHIIXOW SK30TCHIA-
reojori nap Boauu Japéu Fynm” Oapoum mapédtu mapayau
WIMMA HOM3aJU WIMXOW TI'€OJIOTHS Ba MHUHEPAIOTHs a3 pyuu
uxtucocu 25.00.08 — I'eostorusin UHXeHepH, SIXOAHIUIIIMHOCH Ba
XOKIINHOCH

ABTtopedepaTu Ma3Kyp 0a OMy3HINIM MIAKIXOW (ha30uu
Sp4, Yapa¢Hu TapMa Ba CAaHTpE3Ull Aap BoaAMM napéu FyHp
Oaxmmaa mynpaact. Jlap MUHTaKau TaXKHUKIIyJda paBaHAXOU
T€OJIOTMU 3K30I€HH ITaXH IIyIaaH I,

Hap wH KOop (expuctu Xoaucaxou spd, CbapOMaL[aHI/I
caHrpesui Ba gapoMagaHu Tapma gap Boauu gapéu Fyna, a3

yymiaa 9 apgan spu, 446 anman canrpesuin Ba 83 anang
(apomaganu TapMa TapTUO J01a IIyAaacT.

bapon nakuk kapaaHu xama SpUYXOM OILIKOpIIy/a,
CaHTPE3UIIl Ba TapMa KOPXOHM Caxpod Ty3apoHHWAa IIyaa, Jap
paptH OH HaTMyaxo OEBOCHTA Jap pyHHd 3aMUH CaHYUOa
IIyAaH/I.

Mawbitym 1iya, KM MOJEIN CHPPUN Maxajl Ha TaHXO Oa
cudaTu XapuTaxou oceOra3supuu sSpu, CAHTPE3UIl Ba TapMma,
Oanku 06a xopkapau OabAd HU3 TabCcUp MepacoHad. bapou
TaXWsIM XapUTaxoW OceOITa3upil Ba MyalstH KapJaH! IITaKITH
TAKUKH (a30uu sSpux0, CAHTPE3UIIXO Ba TapMaxo MOJIEIU
xamm 30m uctudoma mymaact. Hamynxouw dazoun sipuxo,
CAHTPE3UIIIX0 Ba TapMaxo BoOacTta 02 OMUIXOU acoCH (KyHYH
HUIIEON, CaMTH XOOWINM HUIIEOUXO, OOPHUIIOT, MUHTAKAU
OanaHIM, KaylllaBUU HUIIEON Ba TACUPHU CEHCMUKI) MyalsH
Kap/a 1mryaaHsi.

Bopu aBBayr Mojienxoun oceOIa3upi O6a sipy, CaHTPE3UIII
Ba TapMma 00 YCyJIXOoWM MUKIOpWA coxTa myaanHma. I[lac as
MyalstH KapJaH! MAaKIXou (a30ruu CaHTPE3UIIXKO Ba TaXUSH
MOJIENT TAaHXO CaBOJIe, KU OOKH MEMOHA/ UH TyPYCTUU MOJEI
act. bapou ap3é6un on ROC - taxyun ucrudona MemaBa.
Hatnyaxou taxmuin ROC - taxyiaun KoOwinsaTh OanaHau
MEHITYUU MOJICIN TaxXUAIlyaau oceOmasup Xyayaxopo 0Oa
MANIOUIIIN CAHTPE3UIITXO TACAUK MEKYHAH]I.
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AHHOTAIIUA
Ha aBTOpedepar muccepraruu M.P. PaxumOekoBa Ha
TeMy  «3aKOHOMEPHOCTHM  3K30T€HHBIX  T'€0JIOTMYECKUX
MPOLIECCOB JIOJIMHBI pPEKU ['yHT» Ha COUCKAHHE Y4YEHOU
CTENEHU KaHAUJATa TI€O0JIOrO-MUHEPAIOTMUYECKUX HAyK IO

cnequanbHocTy  25.00.08 -  uWHXEHepHas  reoyorwus,
MEp3JIOTOBEAEHUE U TPYHTOBEACHUE
[IpencraBieHHbIn aBTOpedepar MOCBAIIEH

HCCIIEAOBAHUIO MPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTEU
OIOJI3HEH, OCHINIE W JIABUHHBIX IPOLIECCOB JOJIMHBI PEKU
I'yHT. DK30r€HHBIX TEOJOTMYECKUX IMPOIECCOB IMIUPOKO
pacnpocTpaHeHbl HA TEPPUTOPUM U3YIAEMOTO paiioHa.

B manHOi pabote OBUIO CO3MaHO WHBEHTAPHU3AIIMS
OIOJI3HEHN, OCBINICH U JIABUHHBIX SIBJICHUH JOMMHBI peku ['yHT,
BKIIIoyaromass 9-omonsHel, 446-ocbliei U 83-JaBUHHBIX
sBieHuid. s yTouHeHMe BCeX OOHApPY)KEHHBIX OIIOJI3HEH,
OCBINIE M JIaBUH OBUIO IPOBEIECHO IIOJIEBBIX paboT, B XOJe
KOTOPOM pe3yJIbTaThl ObUIM IMPOBEPEHBI HEMOCPEJICTBEHHO Ha
MECTHOCTH.

Beisicauinoch, u4To 1nudpoBas  MoOAEIb  pelibeda
OKa3bIBaeT HE TOJIPKO HAa KaueCTBO KapT BOCIIPUUMYUBOCTU K
OTIOJI3HSIM, OCBITIEH U JIABUHBI, HO U Ha TTOCTOOpaboTku. s
CO3/IaHUsl KapT BOCHPUUMUUBOCTH U JJISI BBISIBJIEHUE OoJiee
TOYHBIX IPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEW OMOJI3HEH,
OCBITIEH 1 JTABUH OBLIO MCIOJIb30BAHO MOJIEb C Pa3pelIeHHEeM
30M.  BpIsBI€H  NPOCTPAHCTBEHHbIE  3aKOHOMEPHOCTHU
OIOJI3HEM, OCBITIEH U JIABUHHBIX SIBIICHUH B 3aBUCUMOCTH OT
OCHOBHBIX (akTOpoB (KpyTHU3HA CKJIOHOB, JKCIO3UIIUS
CKIIOHOB, aTMoc(epHbIe OCaJK{, BBICOTHAS 30HAJIBHOCT,
KPHBHU3HA CKJIOHOB U CEHCMUUYECKHUE BO3/IEHCTBHE).

BriepBbie ObUTM MOCTPOEHBI MOJAEIN BOCIPUMMUYUBOCTU
K OIOJ3HSIM, OCBhIIaM U JIaBUHAM C HCIOJIb30BAHUEM
KOJIMYECTBEHHBIX M TMOJIYKOJUYECTBEHHBIX MeToaoB. I[locre
OIpeJIeJIEHUS] TPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEHM OChINeH
U pa3paboTKHU MOAEIU OCTAETCS HEPEHIEHHBIM JIUIIb BOMPOC
TOuHOCTH Mojenu. s ero ornenku npumensiercs ROC-
a"anu3. Pesynberatel ROC-aHanu3a noATBepKIat0T BRICOKYIO
MMPOTHOCTUYECKYIO CIIOCOOHOCTh pa3paboTaHHON MO
BOCIIPUUMYHUBOCTU TEPPUTOPUM K BOSHUKHOBEHHUIO OCBIIIEH.
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ANNATATION

of the dissertation summary by M.R. Rakhimbekova on
the topic: "Patterns of Exogenous Geological Processes in the
Gunt River Valley" submitted for the academic degree of
Candidate of Geological and Mineralogical Sciences, specialty
25.00.08 — Engineering Geology, Permafrost Studies, and Soil
Science

The presented dissertation summary is devoted to the
study of spatial patterns of landslides, rockfalls, and
avalanche processes in the Gunt River Valley. Exogenous
geological processes are widespread throughout the study
area.

This work involved the creation of an inventory of
landslides, rockfalls, and avalanches in the Gunt River Valley,
comprising 9 landslides, 446 rockfalls, and 83 avalanche
occurrences. Fieldwork was conducted to verify and refine the
identified landslides, rockfalls, and avalanches, with in-situ
validation of the results.

It was found that the digital elevation model (DEM)
influences not only the quality of susceptibility maps for
landslides, rockfalls, and avalanches, but also the post-
processing procedures. A DEM with a 30-meter resolution
was used to produce susceptibility maps and to identify more
accurate spatial patterns of these processes. Spatial
regularities of landslides, rockfalls, and avalanches were
revealed in relation to key factors such as slope steepness,
slope aspect, precipitation, altitudinal zoning, slope curvature,
and seismic activity.

For the first time, susceptibility models for landslides,
rockfalls, and avalanches were developed using quantitative
and semi-quantitative methods. After identifying the spatial
patterns of rockfalls and developing the model, the issue of
model accuracy remains to be addressed. To evaluate this,
ROC analysis was applied. The ROC analysis results confirm
the high predictive capability of the developed susceptibility
model for rockfall-prone areas.
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