ISSN 26641534

(
A

1 dus¢ R
SO rrRsdgsrRBE 1 0ARJ
gjtedw G6jtsdzsecd
2024, 4

c— A
— o~

SCIENCE AND INNOVATION

OF THE TAJIK NATIONAL UNIVERSITY
Series of geological and technical Sciences
2024. No. 4

- @1 001 60 o ‘ ‘
pifea@8 UlaU, (107T10POU T1 Pl UAR®SI
pRAal Ui K024

1



Ox@ 11 OUUUTIpPYOE
i1Taad Ox@cUO T NUxUIT A 11 pPNaUOOA
@yiyyoyo @i Ei ++i:
DUUBAT GUED @6++0606 bPUEGOOYDUU
GiEIl ++1 yUu=y60y2 00104 ipiAGdTITYD.
Piu ¢6 yu+ 4 AygaGili 0i AU @fiiGdi
YT UGRCI UUOU:
Ulyuoddououdsibuodpuiodo 6+p8u06 &yeyeAdUUyE, Vo616 1
Yi 6A6dd6 U g06++06006 PUEGOOYDPUU
GRUT OUO 1111 x0 YIU@RCIUUOU
YiAllgi gl d00dPDuopptio+-seud 066g06C, GUOARyYyyUQQ, 2y
YiAlligigid @Yy600uGiipydcd DUUDBAI UED @b6H++006 buaoo
@RUT OUUUO YI U@RCI UUOU
Uyaioailil Uil a{(Pudopaiud o6+@€006 T AG=-GTO6C T1 @OURUI
Oi oAuaT Ui Gl +AGUpa+aGid6¢ 11 ypul pGiuErwAdcd O
6i s6UEYyUI E baiai i T yABY@BU=AT
PUEBGOOBY pUU
Ouwo6+a1 UdodLIPUOGpPULUOG O+@E€G0 pRAUOBGOE, OGQUUARAYyYyUOGUoO
Olupbd+0l 0634 gyE8i UdO6Yyo6O Al dy=<+pipd TAG-GTIO6CH DU
Cl Ol pOCRIOUOE :
1 +6A7 A&l UGA[PUOpUUD O6+88U6 T AGGTOCEC 11 w@oO6UANI
aidoy++unio6a|Ouypoébpypd T AGGT OE, ylGapeaud i 0]
1 o0P
ai 6667 1ioy{R61T6 1T0iilypio 1 6i0AgdCO @06+-0UAD =
Ui Eiiaioa PTAG+0T 6¢ 11 gobunGl =071 6¢, GUGARYyYyU
GOUUBUO6 61 UdIUOEUO AubdiuGodd Aidy=ph
| idyul é€dg0l YPDUOGpPpUUD O6+@E0GO6 T AG+0UIO6CEC 11 @OURAUIT +
ggouul 6a bii6606 Aioy+pAp@DUNDAEAEBHUIBEEOH-1 pOO
i61dfAgb6od . AiIAyGGI
Oiubglul ai uUAfDPuo6pulUb6 06+@0€G0 AB6OOOGIC ogiphgipooi,
Co+u+ul6a OO0pO6AGABEGD 61 UAIT U OMARIGGY +APIAOPIG Ui UABMB+ O
gO6++060 PUEOGOOBYDPUU
gyéiiiipal a(buopuiubd o6+@&006 iTAGial Ad6¢c, OQUGARAYY!
gyeiiiipaioa|pi C+0606 iAGT 01 ABCO Al 6y+pfipd i A
UGgEGI GUOGO6 PUEGOGOYPUU i1 0uUgd Y. 18
Yi6duT @oéuou|Pudpuiub 6+08&00 iAG+0T 6¢ T Aofd & i
YOI iipy++01064i06d0GTiAG+GTIOdCEC 11 TAG+GTO6CO By&1 UDO
Oduugul Oyepul(buobpuid 6+p&0G06 pRAUOBOE, OGUUARYyYyUwGUuod
Oypbigluida 11 806A606 6106006 PDUUBAT GED 17 U1 U6
Uyo6o6dl A&yl Duopuaudé o6+s&806 phauobdoeE, QUaGARYyyYydU
Ui b6 4uiiug 6 a DUUOAI 1ED pbd++06060 PUEBOBOYDPOUU
Yigoaul adaquil ibudépuud ©o6+@&806 phAauooseE, QUOGARYyYyGCU
Ui gbpuida 61l s00pgUu+AO6Yy+E 11 pRavuG+0i6¢cd 60686C
luduw UIEI i1 4UG0® 806+0€0G06 T AG0T 66UGPY A U4DAGAIN 6 0 F
Aisyaida iAG+07i 6¢6 PUUOAT UEH6 BO-+00 PUEOGOBOY
UCo6al Tuyuiu|UGpbi 86 O6+@&0G06 T AG+Gio6C T1 @OOUAG]T =
gAUAEgAUpPO g1 COHIUY pPRaecd®d PUBOOGOAD
Ai 6ui pul @1 +{Uupob6il 86 06+p&80U06 phRhauodooE, dupyhupd ¢
POUOG+I 0T UT 08|y E&1 UOO6YO6O6 Al dy+pApd TAGTGTHEH PO
UbCouUT Ugi dejyUUpOl 00 PphAaaiddEpyfnapai 606 oNOGT U
CilpglulGeéy+0106a|60007T 1 AYOEHpApOd T AG-UT OHCECOH DUUBAIT UE
@i EIl ++1 {1 anéduobéypod ui AUbc&ubd 06<0060 pl euodoAl T
Ounocoonupod Ayséyiuodo PUEGOGYPUU 16 28.02.
GiEi ++1 o610 QUuBuUOGOipUT O+g 11 o60U0GI1DpYyo
biUEy@i 6 D@b iiu006 0iA iiaA@ead T AG+ai E 11
UbAUGUUOGO @Giluodi é6: 734025, | Gi Ei++1 odi1u Oudnrnoyod oe
A. DByAi ui fn, aod CiEimabvedinikd i (UOUa) Taudd 61 UdT AV
tnu@mail.ru 61 iaué&ud pUEBGOE 1T1 Uy
PA+.: (+9842137) 22


mailto:vestnik-tnu@mail.ru
mailto:vestnik-tnu@mail.ru

U[MLURY[H#SRM 1 OUS

jHdljd ¥ ktdOdko:

Cqd2 dOydBm@Bizlsdy 2 bkdzdo jt

rztcdzOdz sfmdzso ©dz 9 2014 6. Jr"roasHdl 4

161138 trrosvft ruvt1¢J ¢:

rsSbtste ¢ twdHdud ME dde tc jdaPzt€ deH § dalizd dz ¢ U,
GOYdEdOd dscts kdadojtehdlsjlso

}rtl3s

19fraovrRur[? 1ol L4

tor
[ Skttt AnqidujMSdr &@OES, §esl
ZOYJsdzOd: dese s kdzdo jtemdlsilso

1¢9frevs R JR 4ol L4 trrosvftéd:

[ GC bt & tazeOrsedyj MC dnA
fOdkzj sdessdzsedd o fiseoOlsdd
flstesdlsjd Mso O d Mmj?2 fHdsdsde

[cCktste ) Rndduj MSda dzOkS,
Cisdsedd ¢ jUQEsEd s iffsas cuso

Y13 trrosArRfrinds siJ

A

I :
[ B¢ Isste B e Owsecdyj MSdn ok¢, f totst
Rd&zisdlskzls O cjtsizsedd, M 2MBsmMss2 ¢ BEts
1 O0yd sdzOdz! df? dEXE@H jud®H Y d S d fiyls © dzO

&

Y ZiCdstete ] MY Sdgh J dals | OyqsdeOdz des?2  OC OH J o
¢ j Someds tOdZsedUujMSde dzOkS, fs¥jmhst
CisdsecdujmMSisets WOSkEd kjko

[ S bGjot dahd Bz} 6O d&EGE d Uj MG d o
CitctOWdd cjittCtasedyjmMStet
Edzdo jtemdlsjlsO dds. 1. 4 Ofbkiss O

Zzokz S,
¥ OS¢ kd

f oW
Is

(ot WOSGHOSdU) MCdn &OkS, (o] mmns
5 WO

CicdscdujmMises WOSkd sjlkO vOHYJCH
medn
Cweol dd

kste cjBCLOWd Uy @OES, Juswjmnf
EHOtihlso j dagsiglsts d§ HiDddsaE diemdls j 50 d &.

L s
B Ol bz dzdzts & d 1

[ ts
[1
[ ts
ftoj f sHOo Odzed W GJjts CltscteOW dyd f
¢ fs

[ sC st -BfEed®wsedyj MSdn dOES, ftotsl j
ddg j dgj todets? cEjtsdzsedd v OHYJECMEBsets dzOy(dt

R f) d3ts ¢

R
¢
J
m
¢
|
¢

Istste Isj ndzd ud MS dn OWgOHE",  df jtededy tg tin@isded |
Lijdgjdz2 uvOHYdSMEBEts OCctOtdtsets L

o 1yktO
BdzOL Otcts 9 (

jrndduj MCdR dOkC, (fko%jmhst ¢
ydsdzOdz dzscts bdzdo j efdlsjlso

ntse z 5dzO¢

Chtste bjnkduj MSdn @&OEZS, W mMhnst G
B Ui MCB?2 kjrdsdscdd vOHYdSMEBEE dzO

[ B
s
[ B
dz0O
[ B
~d
s O
W

dGH qH Ol -03ef jids EOEds ¢ d Uj MS d 7 0BG K, e izBiash
OCkd IsjlsO oD HANETEdO dz! dzscts kdzd o j tefd s

~“INe—~g&T——|Dn B¢ T

SOdzH JH Ols -okef jizs OaAs ¢ d yj MS dn Ok ;s & gzq g
BBy dzj dzgH ) B dzls O v OHY dEMEBBEts dzZOyd sdzOdz! dats ¢

21c0lstso [ Odz
f sdzOdze 59 dy

SOHJHOL Isjrdzdui MCdn G@EGSC HBGEdab] S
Cicdsedd CibdsedujmMices WOCkd kjlkO ucC

20 0] 2NO0FKOO|IONIT N0

yLtse [ &3OHC U

R

ORtets S Edztso d y

SOdzHdHOIs Isj nded ud MEGdsd igOzI€ J dz! H Sy WdBdz@ d |
Cisdscdyj MEsds Ckd Isjls Ok de@a j 6§ B K Sk €

rztedzOdz 9 Cdzv yj dz o

w
¥ o
T jtoj ujde' ©jyjdeidqulzj i3 7 dzOkzyde R d1
vOHY S dMsOdz s 28.02.2022, ~ 73

(ZedzOdkz (SHCGKOo d&zdo Oj kmw ¢

10C€0 d ddzdeseo Oy(d

tOL O

Yyd delstey wp L. djtedy eitbaseduyimMédr c
bHtej M RLHOLjd MEBEt yYjdals|r 2tedzOdz 9 Szt yidz ©¢ BOLE H
vOHYdSdMIsOdzg, 6.1 kh OdeB J , Ok ydefesdste typ Odzed W (f R A
E-mail: vestniktnu@mail.ru 4 uoOlojismy dO ISOHYdEME

U J.:d#992 37) 22774-41


mailto:vestnik-tnu@mail.ru

SCIENCE AND INNOVATION

SERIES OF GEOLOGICAL AND TECHNICAL SCIENCES

Journal founder: Tajik National University

The journal was founded in 2014. Is publishing 4 times a year.

EDITOR IN CHIEF:

Nasriddinzoda Emomali

Sayfiddin

Doctor of Law, Corresponding Member of NAST, Rector of the Tajik Natic
University

FIRST DEPUTY CHIEF EDITOR:

Safarmamadzoda Safarmamad
Muboraksho

Doctor of Chemical Sciences, Professor, WRaxtor for Scienceof the Tajik
National University

DEPUTY CHIEF EDITORS:

Ospanova Narima Kazhenovna

Doctor of Geological and Mineralogical Sciences, Chief Researcher of
Laboratory of Paleontology and Stratigraphy of the Institute of Geol
Earthquake Engineering anfleismology of the National Academy of Science
Tajikistan

Komilov Odina Komilovich

Doctor of Technical Sciences, Professor of the Department of Hydrogeolog
Engineering Geology of the Geological Faculty of the Tajik National University

MEMBERS CF THE EDITORIAL BOARD:

Valiev Sharif Fayzulloevich

Doctor of Geological and Mineralogical Sciences, Professor, Researcher ¢
Institute of Geology, Seismic Engineering and Seismology of the National Aci
of Sciences of Tajikistan

Faiziev Abdulkhak Rajabovich

Corresponding Member of the National Academy of Sciences of Tajikistan, L
of Geological and Mineralogical Sciences, Professor of the Department of Ge
and Exploration of the Faculty of Geology

Abdurakhimov Sadriddin
Yaminovich

Doctor d Geological and Mineralogical Sciences, Professor of the Departme
Physical Geography of the Geoecological Faculty of Khujand State Unive
named after B. Gafurova

Karimov Farshed Khilolovich

Doctor of Physical and Mathematical Sciences, Profesdothe Department o
Geology and Exploration of the Fossil Deposits of the Geological Faculty o
Tajik National University

Muhabbatov Kholnazar
Muhabbatovich

Doctor of Geography, Professor of the Department of Tourism and Metho
Teaching Geographof the Faculty of Geography of the Tajik State Pedagoc
University named after. S. Aini

Saidov Mirzo Sigbatullovich

Doctor of Geological and Mineralogical Sciences, Professor of the Departme
Hydrogeology and Engineering Geology, Tajik Nationaiugrsity

Ikromov Ismonkul Istamovich

Doctor of Technical Sciences, Professor of the Department of Land Reclan
Reclamation and Protection of Lands of the Tajik Agrarian University named
Sh.Shokhtemur

Ruziev Jura Rakhimnazarovich

Doctor of Tehnical Sciences, Professor of the Department of Applied Chem
Tajik National University

Samikhov Shonavruz

Doctor of Technical Sciences, Professor of the Department of Macromole

Rakhimovich Compounds and Chemical Technology of the Tajik Nationaersity
Andamov Radjabali Candidate of Geological and Mineralogical Sciences, Associate Professor, D¢
Shamsovich the Geological Faculty of the Tajik National University

Niyozov Ansor Sohibovich

Candidate of Geological and Mineralogical Sciencéssociate Professor of tr
Department of Mining and Technical Management of the Tajik National Univer

Gayratov Malikdod
Topolangovich

Candidate of Technical Sciences, Associate Professor of the Departme
Hydrogeology and Engineering Geology, kftg of Geology, Tajik Nationa
University

Niyozov Omadkul
Khamrokulovich

Candidate of Technical Sciences, Associate Professor, Deputy Dean for S
and Innovation of the Geological Faculty of the Tajik National University

The journal is included irhie List of peereviewed scientific publications recommended by the Higher Attestatic
Commission under the President of the Republic of Tajikistan from 28.02.2022, No. 73

The journal is being prepared for publication at the
Publishing Center of TNU.
Publishing Center Address: 734025, Republic of
Tajikistan, Dushanbe, Rudaki Avenue, 17.
E-mail: vestnikthu@mail.ru

Science and innovation
Geological and Engineering Science Series
The journal is included in the database of the Rumssia
Science Citation Index (RSCThe magazine is publishe:
in Tajik and Russian languages.

Tel.: (+992 37) 22774-41



1 r [ [ § 1 rR C

v s551.1/.4

{1 L1130 ¥ fef13 10z2zRUZ [JU-LRIFELIRYTHSRM
Vit JdArwe ) (LY Tryves, Jalof L) R [&#3)(08B) 1 {6
sotduvr L rRLESSLL mitrdull

[ O &zOIstse A .
sOHYdEMEd?2 dzOuc['rsdzOdzJ dz2"@ 2 Bkdzdoe jtemdlsy

Il ftej HJ dzOR -G ( teazis dzgf g gametsfd: e j s dzOMisj 2 o' Hj dzw o
sOC Misdets di3d ud M d glzy Jj deglpatggtsc d yy M dJ ©0O2tsde” , s teted
Cisdzseduj MSddz Mmistetsj dad j d3. Jdzd ddjels dOtewHE
WOydodz dz" | it dzdetsfisd tc0O2 Htiz&O 1 O I jtadefitfly j~¥Odhs{cfuStist €
Mots2MmMlse, dr MmMomisswddw d f tetsflste Odznls eq jdmsiakzts ¢ ddu Jdf)
02 sdetso Msslse jlsMisokztls ¢ jdsedyi Midd ctcOded yods

ltcdPOZd OFEOCIsj O ff totsw o dzjedpdsrdzts &) t e ) it Eddzz F U j dat
dzj 5B Ydats or MsC s o dzd W dzd 4§ nOtcOCIsjtc® MdzOc Ok h
sftcjHjd ddtets sdf O sy MmO d Mmisj f j dz jes 0O¢
cjsdsedyuimedn bkffeseod?, fswodjddw®w tlH,jd dF A

citsdgdE drn ftetsyj mMtse ach;dzt;dzr Mdzj ks h dj COIsj gt
d Ezyomlsed MC dsdtses. [dzd tslstcOy jdzg@ o slsyy sOr o]
ddzy j dag tpetiztse d yJ MS d=a Eidztse d 2 mMtojHr Wistcdzd tets o C
GJBiZzsEYdr syl Mmhtse t©OL HJ dz¢ dzts.

sdfdL Oydqw sjtotcdIststed 2 ftesdLojHjdO o J Hd dzats ¢
sdfdL @gdd MsOHdd Hddv -z Othssdydssc @ fiptzs [ 1 2] d
tcOMMd&zOIstced o Ols sjtctcdlssted® G j dzj tcOdzd L 59 OmaizsO 2ots dzsH
i ts COYHBRE sdfk ftesyy MmO f ted Yyd dzj dzOff tc ©9 dzj dac
tcO2tsdzdtetso OdedWw s sdf O3 sjtetedlststed?2, dMftsd Lz o3
ddzy J deg pletzsc d yd MS d ~ Emdztseo d 2 ftetsw o dzj ded W-¢ daPE sy J 1
COHYdCMEts2 Hjftjmigdd. J LOadMmMddiBsMmisd sls - OO
ftesyj MMO fHtO2dy tBKOLEZs sOdPizE sty Ctf FfwiREHIs

1. ] sSHiO2tsdz" M f dztsh OHdz" d3 R OtOCIsjtetsds f totsW o ¢
t]’@te@G;ﬁzﬂlEdm@;ﬁﬂntsudquQ (¢ d 1). 1jwerj ROLOCE
f dztsh OHdzr 3 6OMYtesMisteOdzj ded j B3 Ctolzf dzr 7 tff SdzL dzgj 2

Bdz).jdgdzdz® i ABT 10 It sBdzOHOshdd W edy ded j o3
5Bl j BORI fd)dsdzdddvds pits2].

2. l SHEEO028de , ROwLOCI,jtdLEshdjmw OCIds d& ds
©OL dzd ydz' 7 - jizs grelzg bUaSMS 5 kMmdzsedwrn L Oy Hj ddy
3. ) SH©O2sdyr M OSkdods B fteswodzjdedj B { tetsL 41

-1,B) M dzsdztso 2. 1 tetsL d § 2

4. ] SHiEEO2Bdy ) f dztsh OH dz' e, f eigk B WH g d &3 S Otefyls

5. vjtetedlststedd, Hdhv Cobtstern ftswodjddj Mot
nOOCIsjtodets, dets tslsdsj yjdets jHdded ydets, o tOL tsBh j dadz

[’ | €jBdsctsdsxidggeityd j cstede’ © 002 dtse St
oLOdBtsIsdztsh j dzd J oMy nm sd{f se ftcsyj Mo Hitclzg
fOOcjdzj sdujmMCdn OmMMsydoyd?2 d&O ©OL dzdyde & yYOf
sftsdl zd Yso O YMEY WsL dv; i stz dzy Y ts ol to OhgedWifdj dzif ;
Efmsts2 ydosfls! tslsHjd d 7 yOflsj 2 st tcjt ©gzdzy §BIs i) v dzd
sfMsBs? cizfitc? §oHO2dss, ¢fjtsjfStddgiyjdadmds dg g
s sdzL dzd Y fj dzd ; S tsdzL dzad Yso e Oc ( ; filsj 2 Y4 dzdba Gls' dts
ZOf e 0o dzj dzdls'j toLte@Mstfglct & 'f Gsts tsls H jide iy jdf) I @ B H tc O 2 t5 dzO o3,
Bsdftgy dgdagh OHW 8 o ff dztsls! HEts yYjdzr o BOMMj2detse, §t
[ flsj Milse j dzdets, ylsts o' H | dzj dedz’ | 1 to toisdAs Iscfjtf ™ 1 ooty s Csy

5



[t &jMmists LOddEOsls fojHbeftjynoshdj d dds
sdj kcetsL' 6l §sdd » d yofkdudksd § OFjtisdsq?
toj zZdosds o sH sEE®@Odad ez L O2 sdzOF oL Bsy dets f tod A3 dzj d
Bhscdj OCkdody j djter Byjdd HBGBEsMssWh d
bHdshlsw . 1 tojHEZOCO ] d3r j Bj tor  d3tsodbhisd daisls 'O s
dzj dzd 2 Q’dzd smss " 3, f
yOfMmlsts + WW,jCIlsde dzOv B
dzOd B tsdzj | 1 d Clsdodzts

E(,T::cns*
73
=

cOMf esMistceOdzj dzdw, Is. €. dzd L Odzd BBO«dlsdzARMHTE! Letss dfj Lodz
sOHYdSMEsets tojedsdeseo. I rHjdzjdedz" |  BSHtcO2 tsdg B Izt
f sHtCcO2 sdzts o , Yylsts Bl widgw jIs tsf)ts By joadgtsnilstsidzts & fif) dets &) 6
5B dZOMIsd M tetOded yj dadz’ d3 -ldgjChL IstitsoadB ugjOm SOty ciis  ififpldctdztE jlsdedic dz
Csdisf dzj € tso .

[Mdzso dzr | &OftOodzj dgd™ B! B' M sy MMokd
dr 9o cEttedy n ©O2tdz0r tOMMBOEdDd DUM md 1R4 f tBS IsdZ j
Hts. , deslstsdz! ¢ 5 ftedd3d dzd s dz' dzets € sMmdzso dzr 3 Isdf Oo
JHdesotej d3j dgdetse s B Yy 3O Md3j " jdedw d or desmO. ¢
B esftedwisdw, ted € sd3j dzgH s Odzdzlz p dzd Stz b § MYfiste twiay jokoidy i
cudzzyBr dzOBdzE HjdedW e, BT dzd O tcOodzj dz@ dzO dzdC o dH
10 dlsdz" | BItesfteodwisdy fsHtGOLHjdVEl dzO@ OCIsdedz j

dCIsdedz | ftoedL o Odzr dm¢ dzg ydls otsL dzd € datso § dzd §
BM“JMBSJBJ-HJUWMMGDWB@M' ®jter, wtBiMfjudeOshdj
Hdzd Isj dz! dg" 2 dodzd L OHOdzde' 2 MesC. [ded dBsSclkzls BT Is!
fsfmdzj nimlsad?2 d L Oh dlsdz dzd: ZzdCodHOYdj2 yofmsd &GO
Hicj dzOXMd 3,3 d3 S sdzL dzj o 7 - zO MM, Isj tedsd yj m¢ ts2 d
1 OfmMmde dz" J B3 tor dzj EmistcOdzv ¥ Is ff tod yd dzlz, O 9jHLEI
Emdzsedwddd o L tsdzj L Otetsy H J ded v , stcOdzL IsO d ©OCCE
ftosW d dzOC Is-dryjj 6@dfjj Ctolkzf desdzOMh IsOB dzr § dimimdzj Hiso Odad W
fwesyj Mo, fdtedsHdud MCdJ dzOB dz¥ H j dzd W LO &ZyOofmls
tej czdzdtetso Odzd j MssCO o Mmjdzjor A o sHtSIssE OR d ¢
dm¢ Emmise j dzdzs§ Is § totc O fiydHejsdadOjdzd f to Gpldiizts dz@, dzfg B e3dz L j d3d
fistesdIsj dz' Mlse j d tisisjddafuj Bt d@dds] @td wdgdzisdy, o
LOBXzOGtsotcj d3j dedz’r | My g zd Y ded ) cOOBdigder g L O dIs
¢ dzsdetsds d o Mmjdzjor Ho QfffdifOr v Odipj dzj Mis PY I MIsC O
oL jHid] ftesfkmMidr » COdZOdzse, tOBBIST 5 dzdSo(d
daw
J
s
tc
)

tcd dzgd dgv j 3" &3 © C Oy HEBHB ¢ Bdz
st BO M tHdzd d3d W o dzj dzd v d3d

W W ted dOdzdydd ~-OfpOdils, tc®o tmQ c
st sdzL j df v MpdesL d Is. H. t OMf esMistceOdzj dzdj t©WOL o do O
EetesL O tsIs drn tjOddL Oydd et eofMjr ctkzff Or Isjttedls
O OCY] bdf Motej d3j dedets?2 LkZcetotsL T 2O dOdBBdzj | tsf
OC Isdtptettsy o dzv ¢ h d j v ftesyj M’ [Mpl2 3 HhidRAs: o Isted c ok

1. ltwsyjmmr, LOMNdIO ls Clstster a, LO tjHSdd dm
slsdzsmwismw: ©O) ftsdldd M sl ¥ dkojdts Ondp M ddzd 20 j Hs ¢
LdZOydlsj zdtesfedj etcf sHdzsy v ( s tsdzL jdz@ wOtedf zdz' ) ;
tcmdzseo " d3d G jtej d3j M jJdedw dsd dzO Ctwhkzlsr = Mddz dets ©WOM
[y dROY) (tdfm. 2); o) Mjdis'j fobstd ff api v
Ctolztf dzr | dsesdf Guka ed@dzr dz2O S tokzlsr 7 or MsCdr ME dzsdzO~R .

2. ltwsyjmmr, LONdkO ©l C(sltt' R kttjBlkjls daj dij
ZCted f dzj dzd © ¢ dzts dzO d dzd dm¢ dzs yj dedssts astdjdasiasizOy ¢
tOLodo O dafmw ftsdLdj?2, K ZOYE: Sd)igEr zOLC 4 tstsisq s
sfMotsjdedz" = d tsMoOdoeOjdi3gr n Isjtetcdlststed .

3. 1 tetsygj mMipr cOLodlsr j o dzOfMmlstswh jj otej dgv o dzj
sme tsj dad v , MismMtsedz" | ML HO'Y c®F s A j da§ dzdz' C20 &1 by
s, EyOmnisstdOpdis] oldastL dJ .

SOYHOW dL ctwkzftf sy mMmhce bkteiBlkzjl §todd3j dzi dedw

6



J ez O MMmdetso detsdz § OfmMMmdodz j, tojd OCIsdoedz § L O
ek fOORJC Odz! dz" | d LOMdlsder §j § OMmMmdoe dzr J,
ok fforct8W d z0SIsdyj MSdy fOMMdoeds j d wWOHJS Odz' «

tdh. 2. AttOedidzls CsmMBdud Mitsets Mded BE O BOMN Is OB
[ EndrOtcomMitsets SftsdzL dzj o se s Eyomlss O
Fig. 2. A fragment of a scale satellite image showing the Verkhiddudzhikharvsky landslide
area
®omocxema yyacmka BepxHuil-Mydxuxapg (Yuropak) c omobpaxeHuem 0CHOBHbIX hOpM MPosieeHus

YcnoeHbIe 0603HavYeHuUs1

HOBerHOCTM, He HapylleHHble pa3pyLlunTenbHbIMK NpoueccamMu

Haunbonee ycrtonuusbie, yKIMNOHbI meHee 4 rpag.
BoamorkeH cnabbii CcMbIB U AKKYMYynsaumns.
E BnaronpusaTHel AONsS  cTpouTenbscTBa  Jitobbix
OOBLEeKTOB, MNpevMyllecTBeHHO 6e3 3almnTHbIX
mep
HanGonee noteHunarnbHbIE K MNPOsABIIEeHUo
paspylwmTernbHbIX MPOLIECCOB, YKIOHbI MeHee
El 4 rpan. CTpouTensCcTBO MnouwanodHbix obbe-
KTOB Heuesnecoo6pasHo,CTPOUTESNBLCTBO SIMHEN-
HbIX - BO3MO>HO MNMpuM CoOXpaHeHum pactutens -
HOCTU. BauwmnTHbIe Mepbl o6a3aTenbHbI

MoBepxHOCTH, NOABEPKEHHbIE Pa3pyLUMTENbHLIM NpoLieccam

PasnuuHble no pasmepam oBparm un orosisHu.

YknoHsl 10 wn 6Gonee rpan. OrpaHunveHune
cTpouTenscTsa I'IJ'IOLLla,EAO‘-IHbIX o6wekToB 1
oco6ein Noaxon Npu p n x

o6beKkToB. 3almnTHbIEe Mepbl 069!3aTeanbl

Mpeo6nanaloT KPpyrHblie ONON3Hu B KOMIMrekce
c oBparamwu. YKNOHbI Gonee 10 rpaa.
;| MakcumansHo naberarte cTpouTenscTBO
NoBbIx o6keKkToB, Tak Kak norpebyerTcs
3HaAYUTErNbHbIE 3aTpaThl Ha 3aWwnTy.

Hanbonee kpynHble onon o6paso
. (UMPKK) 33 KOTOPbIMU OCYyLLIECTBNAIOTCA HabnoaeHus
7 BN

g dpyrneiononsnii

HaceneHHble NyHKTblI NoaBep>XeHHBbIe OnNnacHbIM
ABrieHnsm

Y
. y
_
Opyrue HaceneHHblIe NyHKTbI

MyHKT reogesuvyieckoro HaGnoaeHns
HORCkV

[
] ———‘- Pekun n nx nputokn
w

1 00 dlsdz j Bjtesfedwisd o ldBh | dddzj B H | ezt
COMM&Otds Ols: MW o CwdfdjCimj M ddoyjdej tedets?2 L O
kjtetedlssiedd. J Mmoewrd f {kdd tdd &sckls Brls! |
Bjtesftedwisdy ftojHMisOo dzj dz¥ BHdzdd® dL deds, MY s
fsHY sStoda’ misgj dz€ d, dzj ¢ dzzB 5C 2 zts € Odz! dgr 2 Htj d
dzj sz zd steOyYqv, 4t mjdjddy, fitedsHdud Mcdj
CodStojsdzsets ®BOMMdo O ddd djetd hses Eyomkss o,
vz dzf ] L Phdtgj tesfted W isdw SftejHjdvsls slsHj d d
Meslse jlsfiso ks h dn Ekfdsse dv - fted ©OLodlsdd § OtOd

s dd shdshmwismw: 0) & ctst s gz w, o s ottBHoAR
5B Y Bsd B Sdzizy dGaRbGY sdgEwlzditznn Jd@z) HisMiskzYf dr 7 ¢ dzt
sfiikh jmMlsodzw jd&3r | ) LORoObtsdy cdzzeddz Btsdzj j 20 3 (
-BBdzjj 10 B o) Mdzeyjdetezgsc ) Mddpply ddg fpdiase d v o,
ocHBf oslssC s, fd dz¢ dzOte ts Hte O L ff detisp didy plzdztE fitds ' dz jf dzd |
MstetsdIlsj dz2 Milse O, otsL O JHJ]ded Mstelzy j dad 2 ) 1 G fls
CodelstczC Isdo desdzsz R OtcOCIsj tolz, Ists|pv. 0 dztj dz2 2 S 5]
BOMh sOB e MdMisj g Mkh jise | didetsh 0L s e ts I gz G2d 2o L
(Htoj dzOY dz" 7, EZHjtydoeaOshdrn), tOmMMmtej Hislstsyj dade" 7
otsLojJHjddj 3 syjde SCtekzfdzr » Msstkzy jdd?2, mMtsftshiso

7



MOEOC s j totiffsit&d@io Odz dz & t5 HO O fiphgaBjo Hidzjj tehitsd Is ts te o

s ydzj dzj ded % ZOAMHBEs Mj C s tz0d dey ¥ dbtse@es Ols Y dzg dzi € 5

o' MsC Bettodsets SBEOREZ] ddY v OHYdSESMSCB2 Hjf®jMMdc
f dztsh On: &  felr Hsf dgj dz"C teHe ® Biflafus) Sy 5 esaf GsdizL BT S (2ts 8 B4 ¢
A, Scktste' j] HBMsOssyds §sdkdds -O0w0ClkjtdLbsls §os
sqftse 5 HBjROddLdz MBjhjddy dseiy @z o tOL ddyd
CitdseduimMes? Mjrur. (Odgd [1] H edzORgS sl € tsdE

Sy dzse B8 ZzWdatlr! (s OteOlsj 6 d dzm€ 5§ fsHdWIsd§ ) d or Ml ts
Hd ftod Mhdd 18 rfHeisdsjsdst( §f S ots B 85 @ dzdzdzdzg fsHiICO2 sdats o, Gt
nOcOCIsjtedL 28 Isw f totistv to dizj digdd 2 , a3 ) B PIC dAeFME dzdasz.®, o
fsHEe@® -fteswvodzjdedj 3 Stokzfder » witsdldj?2 izl tet
BB&QJ%&MS dF OdB tsdzj J§ hdtetsC 5§ tcOLodIsdj 9 Ud so g
dzj Mj 2 MBS j deds § f sHic@D22 st to j fladzr As d ffslis dzthy j dzdw = dzO(d
t]’tsdzlzuq’dch dzj fi x@@m@qzdzqu MA2 MBS E § dedz 1gro § SHELO2 5RO A

1 0tewHE ) ddeirkidaEnMis? RKOwOCk,]jttdmisds s kMo
sBoOdz dzf n ftesyjMmMmtse o HtojH] dZOR € Oy H SEtists jif Hejtsdsjsdsd]®
Codi3f dzj $MO L Oh dlsdz” = s34  dzb | dziPd af dgte ffdsdlsd  d3O MM IsOB ts¢
ewH Ctwdlsjtedjo: Isdf Mmddh jded-8j see o w) MBIy j dajdztso
fijtcotsdz d3j Misyi or Mskf Ojls BI ¥y &g weodzj ded v, o MmMewrLd
Bsdz hdn, MmejHddR[ld BOdk 7 GBI Y BSe

[ dZLdzq’ Bsdz W10 sesizdsdftisalz. dzd A OISR OBOH, UGOHY(JS
L ehste (tedfm. 4.). dejdtys 5isk of 3k s ds@is ez R0ls ' fdzj H iz s
Bjtesftedwisd?2: ftscdtsl, fOfMd A Ltd  LOftjhjjdd,]
shih jmisedzj ddj Bjwesftedvisd], dim¢dzs yorhdrn ddzd M
fsfjdzj Hilse d2; BGteeOddL Oydw Mmdflsj BOIdyj MSs2 Hj2Mis
foscdtsL O  Bfte jhjdadw.

[ dzw dr dzj sBRsHdBs tftejHjddls' Isdtfdadi§ddzse jjddegw,

Is

ttOLoadlsdw, EyOfmilsdj Cttej dedz" » §fstetsH o MM jdedd
3

t dm. ANtcOed3d dzls Ctsmdisd ud MEtsets Mded 3C © BOMM IsOB O

Fyomsc O AOSAOBOH, UOHYJS¢ OBOH

Fig. 3. Fragment of a scale satellite i |mage showmg the landslide arfaFatkhabad, Tajikabad

YCrioamesio o6oanavNenust




tdm. 4. AOEAJ dls Sshdddyd MEisets MdzdBEC O M tSlssB
1 2h ste
F|g 4. A fragment of a space |mage showmg the Nushor landslide area

YeCrnoaHete oGo3HavNenus

Nosepamoc T, He wapy e PAIPY MR (D

HanGormas Yo TOM Bt . ywivOrins Aasioe 4 e
Bossomoss  Cnnliasst  Caman M Beaynty i e
Earmar Onmpaem e 20w CTPOMTOMLCTRG Y

OO MOETOM,  DEM yLLGOC T IR O CO3 2T
[

OM oo O cnnmar- R

BN EODAROOS RNt COMEDMM ORI D T 98 T
MOCTH. SO T MOER OO T Ot ol

Nowep ™, NOABeR: 20 PAIPYWHTENLMLM NPOUSCCAM

Fraarmmansts MO DRIMODNAL  OIENIFY M1 OO S

Veasoes 10 » Conoe Pag.  Orparme e
[Z] CTPOMTONMCTIE  NNOWANOMINIX  COWORTOR 4
OCOCaath NMOURROEE P8 DO SAAGLLENS M FIMIaOs b N

QOGN IO SOV T Hats MO OO0 T O bt

NMPoOGMaSNsO T KIYYTImeD OONOMIt I OMOLM RO
© OBDOTr A Yo Sanoos 10 rpan
[:] MMine < sntnitiiaarecr (R T TN CF PO T ¥ Iy
L T OO nowTom, AL e HOY ety ron
AP T OV D DT EMET A S LA T Y

HAnOMmeo  spryTinins®  OMONIetiees OO0 BOmMiet
(RasrEmn ) 20 HOTOPRRINM Oy LApnC TIIssO T CM sanlhnsoggosaes
Apyrme ononsm

s oMmjn -ifdskiagf@vsitizdss fj s deBdedOL S Odedss, o ff ®
Iz R&3d Mdzjnizjls Myudbol! fesyjmmr, d
C dzsdets o zOtclzh j dzd J Emlsts?2 ydoe tsfylsd
Mots2MmMlse f§stetsH (dL o3 dzj dzd jo df@tedstsifm Id
or hjdOyde Odedw d MmeWW¥sLdd); fwsyj
qHtetsH d ZOBd yj MS 5 HOo dzj dzd j f tod

n e
L @&
tsfr
q

de
)
W d

(
tGiSfI’]lSOlSC[LLJfI’]QtSJ HOo dzj dedj otsH' o Iktejh ddzOr (

g
MNJ2MBse ] dede’ -G oYds drde’ g § BH BP2 Hdgs 6 | deeds'Bjo OEA EHal

| g—

tc ©2 tsdz Mtsmis Oo-HAY % Is o fdgjj 2 B dsfdAy dzd HEEZ | d3ts 2 sj tcted
dzL dzgd dzjBtsdz "tses tOL BB O ( tSBlyd3O tcOL o9 dIs
f bis@F £@&tcj dedzr » fstetsH (oatMmistsyds 2 MCdzsdz 1 O
d 2 M3t e § dzdes R Otz tztlzE dzjf SH 6 O2 ts5dzO R dz0tc O 9o dzj fn
odlsr EmMdzse dzs Mj2fdise j dede’ | Y sdzL dzd .
] SH©EO2tsdzr © yYdlsojtolq gtz § Otslf iz sBBEWED 1 f tcf § ts
HteOQder ftosltslsdf O 1 wlsdzdyos sy sls § sHicO2 s dzl
Yjdzdw o f(Stsody 7 Mikzcdzd dz$.On | fipj Gtse | ¢ rdys fdxizvHj s |
teommmzislcqism N s sagifHzj dzv j Isfqw  Ho @ B B2 BRR® s 21
~tsBMC 2 H s dzd dz' ) BiYHEWG] Y Jd 4 0Odze d € Ot s O]
lstec[Gtstedzts? H ts dzd dz' [ EHYy drR OteW ( EMdzts o dats dzj f
j Md 2 MBI e J dgdz” @3 tcOL 9 dIs' . 1dts HigiON @@L dadetcd L & ts dgiv
&z ose d Sfdz oddz Cdzd BOBdyi MEitses ~OtOCIsjtcO® o
JsOdedd M OSIldedz B3d + tesL dsdedz” 3 d Mmj dzj or &3d
tGO?iSdZJ sy des Y dHOIs! sOC Y] ©WOLoadlsjj MY dzr e
s

Is ts
r
m
m

h

"3‘ BT~ TITHFSA

§NGF-F O 0F=0 208 6= 11

N'SI

Q—.

N Pdzpstctf Oy otcjLtso ) OCIkdods d3 ftotsW o dzj ded j o
dz1sa sfdeseo dets? ddelsjtejfn ftojHMmMsOoadzw jls dzj + dajto
WWdydjdss Sytdldjos? §steOyjddshisd slsHj d d

9

U
H

tsdz
dz

BOOFA

—



Eydlsr o OBPL Pl KBjtesftedWisd? s LOMdIlsj.
[MEkh jMmMisodzjdedj Bjtc BistcCB &wOf BELOL sdg@Z C5 d3gj dzS
0. 1% dstiipdets adzs? ftod yd des? oL ded S detso j dzgdW S slstster
otsHECtSor i3 o tSH OMBH, Mo HHddsunvin ¢ dod3 wiERI: datg dgzd Wid3 L1
ksdtseo ; yYyOfmlsduydesdzglz f jtoj Mjdzj dede ; tstecOdzdL Oydd
tcOy dets?2 1 tesLdd. lted fitemfjClsdodesds tsotsjdedd Is,
9 jtorndsmMisdsets MistsS O; E@GsdsOts sis OLfdsHal®D ;0 O dzjdc dfigS
d 20y d LOdzjmjdedy ME dzsdztsoe .
[fsdzL dzj os?2  SHicOR SalZ HYjteIgusldnf'f Of =1 f tcQotsdBz B J |
By HEZBG] W' § tof] B H yudGid@atedfiC Otk - Ote OC Istf tkft @y temis @ dzg ¢
Bj &zS drn GftsdL dj 2 st tsee | § dits Fsaastsy gj0scls Odglzdd.S Isdf o dzr
2O bkjttedlsstedwa f § dzch OHde &3 tWOMf tesMistcOdzj dzd J o3
1 OteWHE ) &) dZSdBd B tsdldvdd MEsd 3jddy ft Bt
Codzduj Mo O €tk d'did iz f tuEiEL @Rj. @bdzdgS deBB vj Isd yj MS OW RO
Msmisswdadw MCdzsdetse d St WWdydjdals Sftsdz dzj o 52 f St
9 J dzd yd dz’ d BjJL EyjloOo wOLoadlsdw Stk dr » s tsdzL dzj
smMotsjdedd Isjtetedlassted d IsdzjotBIsmsH JWBIsts s sdze dzj o7 §J &
dzj f o 6 o dzOW § Ot6OGj dzgj sdyd M¢ OV OMmMsydoydw s Isdf
My dsets € s dzj € MO d34ts, Ctlstster j St Hjdvsshw,
ifndztsadzfj B e &Y Is c[sVYs g dz€ PR dzj ez sCdrm Y S5
dz Eydlsr 9 Ols dr LOsdMmd d3sfmlis! sls OCIsdo dzsc s
dzs

I @I T
sFs@HFeNPOodF <

H 1S dzy

fjtedsHdy MSdJ dzOB HJ dzc{W LO Ekmlsts2ydotsmis! & me¢oc
sBl jClstso; fjtej MJ dzd o[ fn jtif jGofpidz” jr fdBdzCjiItrists o z j(taB@D ¢
LdzW Ols OB OH , [ On Odz0, r':c{GIzdzd313dz Y Bted3OcL O¢ , a
stce OdzdL Oyd s fseo jtordesisdesets MssC O d dzj Msdzj dzd tste

Ctesdsy  jtej yd mdzj dedz" = d3,thL Od t5 s to jif dsQ >Hjd20 ¢ @3 & Bz’ datinds
LOdztsy j ded W teOL dzd ydgr 7 € tsdzf lf tobslspds . 1O Bl i PZOBH QOB
slsdzsy j ded?2 dMmMmdzj Hiseo Odzdets? Isj tctcfite®icgd dlsdj dg j dzj figs 2 B
s sdzL dzj 2, Cslstster § n Otec O SClasjdgxfifs & 6 ik s Is dzfds 8 dz' L [ 553
ModHjlsjdz Mlsakjls tsB By tttsdffde [Cdy Fpjzbdgvy 7 dr to

I T Hjdjdes dzj MSBsdz €5 { sda@ipjR-easddfts = yaiskdsdis Isff § d2ts daj n
(O tetslsde . c. Is. [BdcOtds) . ]l sHtcO2 tsdz'h | nI® azfiztizdzts d
tcOLodlsdjd3 Y tsdzL dzj 2 fslstsC s CdzzB tsC 5@ 15 LOdztsy § &
fsCtetso detsc ts nOtOC s ey OfMmls ey | Edsiy &' dzd tigH . s stej da
ftocj HMisOoa dzj dzr f j My@uozy § DidgY - Fz@ dggf 2O s g scts o tsL e OMlis
fiso toj d3j dadz | tcOL 9 d s S HCidqnw d 1) & tzdzdzg j dzd v ddzsc H O
f StotsH, tcOLoadlsr j o o jtrdsdnr d tifdefjort@EgRtis@u iz dz' de jo
BistolsOR | tetsL dsdzdzr R otejLtseo d BoteOBs. g edfsdzj j A

1tod B s dahisaifidhazse 2 sftsdLdgj fteswe dzj dzgd?2 Mso te
MsmMswdedj MEdzsdetse o YBHtKCO2tsdzy WwWodzw jlsfqpw Btsdzj §
ROt H s sL W2 Mlse jdadg' 8 BI j SISO | HJ ME 4 Wl dowd) jlsdgle
S tsdzL dzj o EHARSIBYONFORSHY sw o oW ds?2 L Oo dfid Bshlsd
dzj s Ofndz" §j  HtejHfdksydlsj d dts §slsjd@dOoditzdasis dzj
ftojHY sdzO® @ jsdy” dgd ffogste jf digd" j ded W 3. I Mjets o §toj HJ dzC
S sdzL dzj 5 OMmdz' A tog B dzOK IO ds yw EMisOdzso €O  JtedtsHd Y f
otsMmMlssydese s ME dzsdzO = to. slztcn ¢ Iz, fs Qo B Jjt6] G
Hts 6 tsftdidzgjor s BOMMdoetse M aHt'sdzJ tczfmdzsor &3 1 j to

t OLdzd ydw o di3OMhIsOB O dts usjsfi)fiy =p® dson s RistfiiizArglzos "Iss i
teOL dzdydz" = dBjte LOMNdIlsr . [HtsdzL dgd Iktsdzr s o Yjlsojtels
ftotsmlsr A LOftej h j dad 4 fsHtcj L 5C; stcce Odzd L Oyd ¢ f so
so tc Oy dats 2 L etsL dd; dzj s dzj diddisfigO ydies , sSPOMID Ry j L Hfdg teg
fiedHdwEgPB @R st Y dz' | GisdzLdjo’ j BOMMder M L O~
dz0d B tsdzj j st OMmiddas F B ZLteEndz@dE s o to j d3j dadzts @ s fjtej Mmjdzj dz

10



ZOBdzE Hjded?2 L O dr EfMmts2ydetMmis: s5 wH#Yd@EOBID dzsj M
f dzOdzd tets o € 52 MmMe iz dzts 9 . [ dzw BzHENMN jaots sfmoe tsj dad v
ftcj HEM@EOtcdo O IsMw: tcectcOded yj ded J-q @&HdzL P tc fs tzj dzth jc
tjlsaJtG dtsmisdzesets MssC O d toOL dzd ydhlg O datto jddsO ¥ dn. © ta O Gt
s Offdzr 7 Ltsdz s oafMjds Hisdzd dz2Ods ftej HY sSdzOG O d3F =
l sHicOYdE'ls Sl f X OtcOSIsjtedL 28 smw tcOLoadlsdjd3 s ts
O o Wdshdzr 7 dzv Mimse dH dz" § st jz dfdisdeizlH O Ra0O dys oDy j | 2
f s jtcj ydz' ~s ts dfldste: izl dstafi@ s lddffpwdz" d3d tcOL to" o dz" d3d
stced MistclzC Is Iz tc dztiscHtic O PG WG lisHis B.mw o L s5dzj 1 6] HGC
LrlBid ] W-BdEOBMy - GixHEZL] YW | HeeidEOwy
OCIs] tetgf@Lze dslind'y d3 € OC Mis® jog dzEetzazls @§ 2 d ME js Uz dled dzd
fdzsy dese s Isdf O, fdaxidateingy degadd: dS¢ & fyds i 4o O digj Iddolpda’ fids
sJ tetc O, sB dzZOY OW Or AafSHT Giozdzlstso r n o BH. MOt O
Yyqedzdydes g 8 0n OtcPLlp H ] zOr BHdsEes EZyofls¢ O.
utsotcj di3j dedetsj] MtsMmistsw dzd j Emlsts2 ydoetsmisd MS dztsdztso
dzdy dzedr yoOmlsj?2 Hijodzdr d&BOMMdewse,  slsjdydOdz dzts
dzj s OfMmdz = fn dzts € Odz! dz' o3qd ftod B tstedsttsjo Ll tsizd;  f fj detg AC
ftotsw o dzj dad j o3 s ts-fzozdzgzDIs Jdzg S ks dsts - Ot OC Is j Lo O )
ftoeswodzjdad j 3 yjfde =MiedgzOC ydt Gtz gs@etz dz" = EMmdztsoe
QtG!Z'Ier: BOMMdoese §slsjdydOdz dzs dzj 5 Omdazl § Y4 Q@ffydal ¢
sBI Y BOR] s 5 HB ] o] no o jdipwisie 9 fdjdedp. S tods Isd j d5
LsdzOr ©® ftojHj dZOR HSHtCO2td0 dORtHdIlsMw 25 dzOMmj d
HteG ] timdsodats?2 toj Ctsdzj dzH Oyd j 2 W ojdalrjjdedniv. f tsdzdztsj
1 BBRatHd®BO fMmisOdatseo €O ff j tod tdshfdia® nf) Ozf dzdz" d2O B dzitz
] sL d3ts ) dz' 4 ftod Btstltserna d (dzdAG@ dj g SSor fipdf RN
oHBdz tckmdzser &isd f jtoj dsj N j ded W d3( . o Zyy Istsdsdzjotdn j
LOMNdIs" fosHdORASdZOR ftoj HzMdBzOtcdo O Is:  jtedsHd Y M
Clsts 9" Lo Odes hdtotsCddz f dztsh OHdzr d3 o tSL HJ 2 fr]lsacfcid3 s
OCIsdo dz" a3 Eyomisdj o3 ) Wistcdsdtotso Odzd d md dzj
dzj Msdzj dzd stc Otislgfro;dz" | OMcPlslz Giso tfCsiHAEES B @ d d f Iz 1s
fsHfstcdz" » d LOMdlsde = MisjdesC; LOftejMjdedj o
[ dzv BEZHEMjGE Isfnals,jdchw ls;tstsq’lststsq’q’ dzj 5B n
s sdzL dzj 5 OMmdz ~ L ts dz, LOhNdIsO Bls OftyHid3" 1o @B dzO G
Jdedd Y OMmdz -~ RO MinHp sy d od@ss delrs L eliggHd;. leBJJfrJ
@G’OJISfr]W fmd3d " § ded § Ctolzf dz" = BOMMde o
Jddvdid d otLd&yd B fited St Isdw dizd,d s
slsotcOh jdeds COlOMmlstesW dyj MSdr § sfmdzj Hiplse d

)

Y-
& T
T :rﬁ.

R sutl ¢

: d 1O dzd 5 [ @ Q Isdiztzy @ gzez$ <2 7129 6f9..
qud dests w.f[. d Ht GJlsdziEddtodﬁngsc{DJsOﬂfnfddwwmm@dt
dchthstsaOdz:da'.tsﬁdztsuﬁcdz j dgF ts®s C OtclsT BOMh IsOBO 1:
gzt dyj M¢ 2 COtlsr BZOMhIsGBOG 1: 100000 ¢ 15
SO d O ¢ OdzMC 521 98Fdz' G GL. O /1 %84 " A ddedjizd L § dz$ s

te-
Hy Sl j7dztde v e .
(¢

N R
ﬁ-e—
C

q’q fr]Q Ow COlsO wuut . -|[dunifonddS/ O Wp-@fjhtd@r O Qs
. Isd ¢ ts RLH. [ddz JibdizEfgls]. suvut. [tMEoO, 1

1 sdzisls Ote j o 4.u. [ sdzL dzd o wlefCalx " dzQf dzy § tzgztc dzts 2
Ciokzdzlsso jHjdedWw. [ uj CMws /[ (v ol leBzGEBADtcj o [ . RLH
5. 1 BdzslsOtcj o | . u. ldBdsedudi MSdd L O¢ & tidpss @& fislg ds tot
dLiEzydJddwY d ftscdtsL O.-s@ vy Ctinls] ;i J & dethdsdi1974.45.Mdh .. Hdss dzts Is

1 sdzslsOtejo 4. 4. vd§r cEtwd - idLd]?2 d BBOOdSH
dr fttsedtsL O [vitMmis]: IftesmMr ddoy. ceijtdz. d ctlkdidstse
[ . RL-AatS [ UL, 19i6u8.. -2¥9.91 . 2.

N

»

11



7. 1tkslOtejs 4 .u. [Mdssdr j L OC tsdatsdgj tefmfsdndsiiy QO LR dtisaqfdc
dBBj IssH T drn drEuydddvw d ftetscestO. O w[jug). C Misd tsdzslejdiyls dd. |
Il . 8. AjHBt] dzf 5 1969.-[ 31 uz-JB j dav

8. (1BdskOkjo 4. 4.-CfsdtseEdu® ng d&§ j dnmdes Hso Odzd2 o' MisS
M dzsdztseo . [ uvd SMis] [/ if ¢, -RESHEZG®DOIEBB.:H0 . [ . ¢ dzd y.

9. stfisj dzf 5 -G .ClBEs ol sHaRE @ j MS I Bo g BER dL Inptgp dzg W3j dede’ -
LJBBdes? Cster (20 fteddzd ey wtejHdzi?2 odérdd). [uviCfls]: ¢
RLK®Y wewet [/ 1 .1. stsIHH)Yy.dzCts -~ 1, 1963.

10. Jdd 1. 1. 1 swidzd Is § dz¢ dzO W@ j us@AfsEifSu@ i € 5 X0 to O M) tuftkixp g &
1:100000Ju j € fls] /-rlzh)O.dzBfj qf i3j149.8 30. 1 [ c U O+ d SIBQj7T s dztse W & .
11. [ dds 1. 1. RLEZyd dzd J LOC Bdesd3j todesis j 2 tcOMmYf tetsistc O
UOHY S ME B2 it H dzw sB tsdets 0 Bgetps d ISty tetzfi- .
thsu;fr]fr]tsa [ 1.1 [ dd3,-r&h Pdze §idrdgdd§. g SeadzC s f

)
j-B .

jdzCts 1. 4. [Mdsodyr j LOCGdsH) cdshisd ¥ stdkdiss
h Qidis dgRsGicEUunilsi S d iy L OS sdes 3] tedesfisd tOL o fhsdw M c
o f DR.62%

4 dz¢

=

Az tstsBlo. Gudz! dfffisdzi=izgr d d- Mewr d f ¢ dzzs d dzdz’ o
Odsd. [uvd SMmis]il . &dey sizjfdez®83.-C j BdzsBLd W .

ANJHBt] dgf 5 }e juts dzts R dimy jj g4 e pzts tsB sfdzats o O dzd J§ LOh dIst
Csetttedz’ » Isjttcdlststed 2. [ vd CMis] : l tetsB dzj o3 d dey J de
tc j fzC-1983.1 &4 . 1-1BG.

jdSts 1. uw. Jldzdwvddj tjddBO BBOtHM dd¥ d L j &kdzj
59 Clins] csm" ddgy j dgj tedzts? ¢ jtsdzsedd d cwkzdalstse /[
ddz, m.¢ JId.tcL 258k @tg gora Hf 410781 9" 1 w.. B

AJdHEBStE] dzf ts l . wa. g 4 2 md3ts gtz Biydd@vw  dt o g &z ygw o O
tc. 1 JtcOoah Odg) . [ uj CMiIs] : Il sf s’ /dideyi. dz) Acdas? to jedgSaslz
dzd dz, 171.f1.., PrRiEdEsg L .T 91 § 845.. 2-B18.

H
UT r
151 T
N = -
S
UTI%B

Q. =

[N
6]

=

o -

=
— O
<
C
<
@)
c
)
B
(@)
i)

) 1 YUuyoauar ol b1 0 U0l bl UDOY-ANUXUT A (&
| AABRUEUROADI U gBIUGE PUUMEUO 11 a&RUUP
106 UOARI 08 i BU<ipd Eo6UyEGO woiyyoiéda o
A

QJ’
<RC 00 ang.

Gy S =g I3

an TP
-

auod ubAfii 6ea 1

+0 cuaeud yno HDYUCAdOO6 Pi"fid WDV d 6 b iy §

ifu-uggisioc po Ab'd i g6 U+1 061161 +AU 6 OcH@AO 8

fiolh po yAmdws aou O d0.Uu0dda UGOYWDWDIALG =1
( o014 T iayyiucCipo TAI =0

T o
O — O>‘<=U

- o
" o
c
c
=t
c

—, Ox — . —
S ox o o
(@2}
A )

E
r S

Si
=]}

_CT' Oq O8
s
6: o
d.) c
S o

“go%cr»>w o>

_)'8
(@)
ox
c
C e
g
> O) c:

=
>
1)

=<
N
:E)
, I

o=
T

o
B
8t

[
; mfm o
C
iy

c
O)L<\' )

STT T O>UCT O OT
=< oSy Y~ Do —
-
—<
[

O
<
<

o

<:
Qx
§ .
<
(@)
(@} >|

=

&> 8 =
<\ T g'zO)o
/g;
o~
g

BT20

t #lfwf13 1¢z2zrRU3 JUulRIFEY
(s, Ja11of L1 R [&3d () 1

ddzdd MCdzsdese d Mmists H o &OMMmde OR
sftejHjdvjls Wosttdddtetso Odzdd M4 2 n S tsdisdzis? sSd®L
Mstetsj degdw M deOdzduydj d3 tOL te" adzr = dzOtckz® j dedRizdzte d st L
cqd B
(%

gm 1t JAr vl
1 JTomzues[ 1 [ R

¢ dzzB 5¢ dJ fd 2 Mdsespaddy , SiyRidgse 5L 8-k § B gedeliplsj | ¢ @B d

dzgj L O j toh j deds” § G tdzifdEs sBu e diged, M deEsdz dzd B ~ Gdzdousdgsa &4

sBi j BOBI d SOkOMbesWdyujmSd B fMister &3 wOLodlsdjd. [ MiSE
12



weodzw jlsfqpw dzj L Oo dfd c3tsfls dr BOLBOOdzdw tsls fBHGEBIS
SftejrHjdvjls Bl j&& d bdfr Mdj" jdeky tctsqd Gdapy danj 2 i) GE s fa
d B9 Odzts o, LOCdz¢ yos Ismw o Htedkztesyd dedesflsd € MmJ 2 Mmd
On -0z MBctf o] 5B ZOH O h ddg wOLodIsdj &3 ftesyds n
f Odzj sLs2MEtsEts o Sdzde O M& @z 6 OLPT Is fi) jo 2zig d3tf s ® dfidg O L
Flpetzrse dyJ MSEsd3 dqLizyjdedd cetstede = Isjttedlssted? dzO
wist feddydyfr bdfdLoydd ftsyjmmse d dOtHC
Mlse dw -dgQs dztbdey Mgeinedey bfdzseodw Isjttedlststedd. vd
sHdls dz20 Ektetse dzgv n EyomlsSt se M¢ zsdtse, fsHicO2t
B&ZzOHOs N j Bz nOttOCIjtek o9 jHEMNdAR eidtsedyd MSdn fte

sdz¢é ydor j: Mdtstepj My, Is] st tsdzte ) of tobshy i siate'Q 2 sdz, Mk
Emlss2 ydoe smis .

MAIN METHODS OF PROTECTION AGAINST ENGINEERING -GEOLOGICAL PROCESSES
(LANDSLIDES, ALMOST AFFECTED LANDSLIDES AND SLUDGE) IN THE AREA OF THE
VAKHSH AND KARATEGY RIDGES
The structure of slopes artde state of rocks in massifs under various seismic impacts determine the
formation of seismogenic landslides of different types. On complex slopes of block structure with the presenc
of faults during strong earthquakes o8 &oints, deep seismogenintslideslandslides, seismically excited
rock-rubble avalanches, unfinished shear landslides, lanef#hide with a complex displacement mechanism,
huge volumes and catastrophically rapid development are formed. A feature of the manifestation of Seismogen
landslides is the independence of their formation from the preparedness of the slope. The state of rocks in tl
massif determines the volume and types of mixing. The main patterns of formation of seismogenic landslide
and rockfalls are confined to seiegenic zones of active faults. Within the Gis&i with the predominant
development of strong metamorphosed and intrusive rocks of the Paleozoic age, the manifestation of dee
seismogravitational landslides is characteristic. In the enginegeiolgpgcal study of mountainous territories at
all stages of research, the principles of typification of processes and national economic objects by the nature
their impact on the engineerhggological conditions of the territory should be widely applied. flggtion of
territories must be carried out at the levels of slope sectionsgegidns, zones, and, if possible, basins by the
predominant nature of the leading geological processes.
Keywords: process, territory, conditions, pollutant, slope, manifastatisukregion, stage, stability.
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DISTRIBUTION OF SALT KARST IN THE NORTH -WEST OF FERGANA
This article is devoted to one of the amazing but {gtledied natural phenomenaalt karst. Salt karst is
widespread in the northwestern part of the Fergana Valley; the article analyzes the conditions of its formation
geographical distributioand landforms of salt karst. The issues reflected in this article are not only theoretical,
but also of great practical importance. Knowledge of the legality of the development of the karst phenomenoi
plays an important role in the placement of constragbimjects.
Keywords: salt karst, cave, sulfate karst, thenardite, Kanisigan deposit, KyzyJar rock salt.
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CLIMATIC CONDITIONS AND I TS IMPACT ON WATER AND GLACIERIC RESOURCES OF THE
REPUBLIC OF TAJIKISTAN

This article provides information on the state of drinking water use. Today, the world is on the brink of a
serious water crisis. The problem of shortage of drinking water and fatismaf water resources in the last
decade has increasingly become a problem that attracts more and more special attention of the world, making it
inevitable to adopt and implement common and effective measures. The main reason for such an unpleasant
situation is, first of all, the growth of the Earth's population, the increasing technological impact of human
activities on the state of ecosystems and, as a consequence, the aggravation of environmental problems in the
region and the world, as well as climathange on the planet. In terms of water reserves, Tajikistan ranks
second among the countries of the former Soviet Union after the Russian Federation. The waters of the republic
have no outlet to the ocean. Numerous streams and mountain rivers offiginatenow and glaciers, which
then unite, forming huge rivers that reach the plains and supply water to irrigation systems. Indeed, Tajikistan's
contribution to the formation of water sources in Central Asia is very large. Of the 115 Wrater in the
Aral Sea basin, 90% flows through the territory of Tajikistan and Kyrgyzstan. There are more than 947 rivers
(longer than 10 km) in the republic, the total length of which is 28 thousand km. At present, the share of rivers
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in the republic is 64 ki the slare of lakes is 44 km3 (of this amount, 20°kmclean drinking water), more
than 6 km3 of fresh water is groundwater.
Keywords: fresh water, groundwater, Aral Sea, drinking water, mountain rivers
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GLOBAL CLIMATE CHANGE AND ITS IMPACT ON NATURAL RESOURCES OF TAJIKISTAN

The given article touches upon the problems of warming climate and melting of the glaciers of Tajikistan,
which the hugederritory in Central Asia. By the suppoof the Founder oPeace and National Unitythe
Leader of the Nation, the President of the Republic of Tajikistan, the respected Emomali Ralmooiintry
achievel manynational goals, steadily strengthensptssition in the international arena, along with this, the
sociceconomic and culturalpiritual life of the country is developing to a qualitatively new level.

The warming of thetemperature in the last century, which led to the reduction and destratticater
resources, as well as glaciers, created difficulties for people and led to tragic sitTdt@asthor take into the
consideration thelgbal change®f climate the growingof degradation of natural resources, various natural and
manmade disagrs seriously undermineumanefforts to achieve sustainable development. It is obvious that
effective measures to mitigate the consequences of these trends require the consolidation of efforts to transition
to a green economy at the regional and globatls. Al s o it 6 s s h o wirparthelslps onitheset h e
key areas, significant progress can be made towards sustainable development.

At the endthe author points out thdiy the end of the 19th century that human emissions of greenhouse
gases cod change the Earth's energy balance and climraddhere must measures be taken

Keywords: climate change, water resources, paleoclimate, natural changes, drought, economic collapse,
avalanches, glaciers, glacier melting, global glaciation, natural gragledal problems.

@i C+tyoglp iU iGio@IDYI +-OATHYPUUIDBWOAT 1E6 611 1 pood
[ oagod . Al Ayuun, uugoi 0+g&0G6 1 AGT U1 YAPDG daup
735700, B 0., By8y 1606 EOB®Ypaioy 6ieédi u @i 1 0Wui,n Etmail:
m.m.abdurahimova@mail.ru

Qx
(@)

49 jHJdadW s5B)BOEZKOBHRBsS0O [ OoL lzdadz H § B Bz &) €zt @ dzO6 sz H Ofe
Edzde j efdIsj s dd3. 1. OV ktctso OH sy Qd g Hadls o i o &1@ I dsgp i C
OHtj f:35700, G. MmH>Y OdzH , tdimMfkedd¢ O U OH Y dE-nafijls O dz,
m.m.abdurahimova@mail.ru

Information about the author: Abdurakhimova Mavzuna Mukhsinovha Khujand State Universityamed

after B. Gafurov, candidate of geographical sciences, associate professor of the Department of Physical
Geography Address: 735700, Khujand, Republic of Tajikistan, Mavlonbekov passage, -maiE
m.m.abdurahimova@mail.ru

32


mailto:m.m.abdurahimova@mail.ru
mailto:m.m.abdurahimova@mail.ru
mailto:m.m.abdurahimova@mail.ru

P b R551.4

C\
<\
T Q
.
< =
&<
,> —_—
x> O
oS
Q1
g
=
S
8

N

>\<: .-

& o
8/

<
o P
o & &
[t]
(<]}
O
> &N
I C
5/
S e
i
N
g\
5
&
o
o

o — &8
ST

(@)l TN e et o — (@
ST
>
ox 8;
O
o
=
[
« C

& o

Q C: —\'> o\ —
- St oo
D —

oo o

—T
L
K

c
ST
ol

V)
c:
c
(_D’
S
(@}
&
-5

- o
O il

2
N CN

>
O - o

O >

oo MmT. >
[ g
< o - o
—fl Q
(@]
<
o
N
—_ O

< —
c o O

o—
oy = My —

8\
[Tlc
8
B
TS -

- O
: 83.

@ ©
&
o<
H — C\
=S

=,

o Oc
<. T

— 6(
(=]
=2
o 5; [
=
— o

O:
(@]
<
|

_ -

(@) - O
|

Bt c

=

2 m.
'> —

Q> T
St O 7 ¢

Ox
N
, - .| .
" e o | @((.U

\ |- c:
ocs -2
1] [ax A

>

c/
3
ex
<
(@}
g
e
[
— o
[

- OO

@3 4 O
[axly

—, O

N
o:
[axly

¢
QI‘<\
§\

2
c
O\
« S
.|)
%’ :
5 '> 5

T e
@;

— o= S
5/
£

>

'E;

. @‘
Sk

x

I =

o
=1
=)
=]
e

ooy OO

_)\9> c
Cc:
=
>
)
[eiyey
S
™,

e ]
— <:
—



v,

<O,

>
J>'cr Qx OX —
I
geon -
g,'cr

o S HE— e
: o

Blg

gl

o

QT o™
1 e 1 3¢ » il

, G
&= =t <
I Qx
& — —
]
__El
<\
& © =
~oF 5
— 8' ] I6<
=211
=)
=2

y O — —>

— 8% C'\>
%t ¢

O O < ox
ox Dt Qx -

o

c
C
N

_ = = (e O\&
I = SE SR =1

N

C
o<
— :z

=
:} 6;
&
- =
<: &
ox

—_—

(@)

—_

. - o
\S;'\>

=
<: ¢ e
[ex)
O ox
=)
=1} | OX -
o

oy —
!
(@3]
(@}

QU O Qx DT

3> Ox D i
— C‘ — I

\
’

(@)
- |'|'||
UQ\
)
® \§ O-
o E
y O
,é -
2
=1
D¢ T
=
o
¢

O ol o C 8(
o =]
2
@
&
(@)
- C: o

O [

Y —

=1 Q
S
ox
<
=
&/

N

oo~ x o~
. -
( >I (@)

<: > 70

< <:

T oS

(@)}

> 7T o<

o o

OX —

9/

P

™

o

<\

£

ox

o<

, DR x
= S
>
b
T
c

>
-
S

,,,,,

.>I

=
D

-
()

c: O O:Etw

’
N
>

—
—
-8
o &

oOT

oo C =
(=}
B
S

—_— | EE' <

(]
<

O o
N

c/

oHl >

C

e
o
Ox
—_— (_D;
E\
c
=
éQ

u;~

S

-

&>
C
—_
N

>
[ N
a; o — <
0O S > c
35
<
(@
o O
e

5 B4 e O
[an
gc
o
>
37

(O)\<\
N o @ —/‘8

- QO: O — -
oo
|
=/ q)*k O: S
c E:\<: ox .
B
- &
=
P —
gl
B

()
c:‘<g
o &= N
OX,E&%C:
—_ ;31

S5
m:f
o O

— =

—f — C\ o:
I
> T
_\\<(
q-¥-B=~
—_— c)‘(

5 o o _, &
— =( O
=

R o &

0
b3
D.
-_—
o3
e
8(

>

&o o
o

NN O
-1 o>
=1
B
&
[\ Q; ot
|

o<vox —
QO OO P

o
—
—

/
C

> D0 O O g
_ou

ox
(@}
Q
4

(@}

1

|
(o)

< O

Q0T

(@)

R

=

28 <
P Bo
'8

=

83

<

- Ot
O Ox
<

(D.
V)
abc B
s
o
o SRS a< o

o - . >IKS;QI
"E! _. & O o,U\<:

o;
. Cf“QE-U
D¢
¢ N
&:
R
2

N

o &
=}
|

Q
[e=
Fi
13
=
=7
=

- O @(
>

cC: C\ O
W< o5 R &
m O’"& —
—_ s O

T gof

t N 8‘ o o
iE E;
o>

> & — —f —
— C‘ I
St (D-<:
& — s
T mt
o 8
\\Ei —_
o &
s
) — E!
8)5 c/ a( ;U<: g‘
<

_)OXQ>

CQx

<: 83
>

> 8
|

C —)
O —

(@)

3t
®;
(S|
o
S
=
L
3



0+A6ypuynwoEs po CAE UOAUDGAB 6T 1 0 T HRYVEAPI, an+fi 0]
OAGDdI CApiiud Uteu-2®0 UgApii UBIOOS OLDSAGBT 1 0d
yyAI® o OByl o ) e ®id 1 ++CT 61 +66 0+hAdypupyfnud
bu 80giEl GI 681 GIC®EINGT 60 Ay d&liBiuad!. BuBY 71 yHEGAY I U
bi A6O6+8aAMaodo 66 o1 U €D U hida&ii 6EMdE G giiédid G U u+ECT 61
ABOUER T I EAYVOI 1T 0. &A1 06+800 1060y@y+c¢padi+adlde WwifjkG A ¢
iiyyABBAy 8 +Ei1 1110 @P®&pUi AC oRAi GATUdPpOOBUEU=T O
diuC i1 10 @ @AlGiIiyid _

Piu ii1o6uthoAl 6H8PEY -6 BOIYIYy Gi &6l g8 Ciéodu+uodo6 {0
ei 60 61 00 @i OMiGil 60 Wi Ui 6 U6 Af iéld[d uEEIED Upi fyi 6AN U&eHd
ayuo iyoei, &1 oa¢ug ahdicopod Ol i—0AtA Gil d Gl o .

dros1RrRIU
lLiEzdzOdztso w. ¢. [ jrOdedL d3 + SLtsG | dedese s o SBOL 59 Odedz®2 j d |
4. 0. JIbkdzOdse, [.0. Addy 6. f ., JLOSAB. B2 te // | jGChsStEY sd
2.1 ZteBOCddz 0. ). 1tswiddljd ZO0®LkjOf GAR O A O jifs d2AOE00yQj Of € fs 2
lsOEh ddzd dz -Qu g @evg W a2 14 fgdlste § o [-[96R-8 2 ).
4

9
]
/1

3. ] st sdzced yj MSOw COlsO v OHYdEMEB2 wwut 1: 500 o000 [/
IBfI]CIZ—ﬂS.TSD.{U.{Sl,dZ.1964.

4L seamed?2 [ . 1. usismsOodjddj bjSktsddid M Mmj2MmHddydssmls! ¢
l .. stc;fnlsdz.q’ﬁtsa /'] RL-9958.-¢8 duwi2. Mijte. cjsW¥dL.

SEssMmisjdeC s 1 .1. | i@y sdsedyd MSd2 0O0dzOdzd LL Hey juldd sr wiiEsiadjdis Ik
fJtedsH O / 1 :10958.- s2t2fn s -HaizC7tS8.

6.skRlsdStses [ .[. s cCijtdistWtsdsedd Htdkdd ojtendsyets Isj yj dad™
d1 UOHY. uwu{l954.@" f-IBO.V 1.

7.0 s Elsse 1. ]. 1 J EGREBE BdzBc dY & @ Y c1tsoj2hd2 10 ¢j s
UOHY S dMisOdz0e A kih.Oldzs j[-us. MISHALS o .

8. smMCklktss 1 .1. JicoRkRsttiscdksedwy [ COtlsO d Isj fid]ods j1 .4Ju ) sf,!
1968.-4 . 3B

9. sigse 1 . ] . ¢ it sdtecdy MEOY COlsO u OHI S dMIsjHdED , BA
1 dz.
éxN@gRNUpPCUO 1 YUYOO @UUaUxUIT A 11 a

a0guUx0O0 EI PUUOEC

g @ud iePeAT T 1 u o&d éeuwa i yul:n y U u o06i Adu

’|ou-|||

u

C<
O
:
av)
«0)
C
O
=<
C
QD
av)
C
(o=
O
c: (@}
_ C

& O
oy
&
o
e
o
—
<
c
<
o®
o
o

ubyi 66 OUIU WU ~UwW6TaAUWY

pbiyé yp@adEp G Tulii- i=on A |yum|)CuV1>
yb. Det—onouboraunﬁluumn—éE bui
A Uudyiipiu BEBEPIESE U a
a ®uPBeAYy 0 él & 06 edyd a i o} fa+a UaGi
Dluele-qu-éyooAlou)Cé (|0L’J 3925E‘|myEyU|6 GpBipa 0 @ i
O B0 Oi1UB6AG M 81066 OU ABU O i €+006 @Al 0HI6O .8 Y0y
, 0660 yozuomrmuuu/hly-}unc Oimi"(”y{ﬂﬁ UBILEN EbeG D - EH AR E,
[ 6Yy ACeA pi |6U| 6u B0 & 1y @iy éel copdo Eliati 6 auiou CiEy ay
i EB bd 6ol EAIGYyYAT a1 0
cCO6006T 10 Euor()"
a

~ @~

s /(- 8§
—_ O)

— W
Pe<:
ST >
o —>"E' S
P =T

=

¢
“«© —
©

[~}

—_

o &

o< oo —
& ax
(@)

_ o u%®g o
&<

O\ ooTan ™
o o —

B Ol e 8} STt O O
I S T O Ny S -l SR =

— O O<

Ca@y,0 (6@ o1 U
SUUBG+p&Ip]

EiBnime@ld 0o ANBE p GF a0 .

(@F Oz"E!

—)

-

N
al
c

t fdta JII{RYI[[HI$[R1[03¢HRJJJI11IHUR ctuvelr 4
P mg ] 1 d1d s wwrirLEsSSLL MmErI1ud
2 teOlJtsdz ortHYIS t©0O2tdz tcOL-dyfsdety 23] HAdAS
sfdlsj dzt dzgts dzj Btsdz' h B OB fiytsdzs Iszdzrcatfds k2 o1 ts @
s d&zd 30l twOMMBZOtcdes O] Bse s ©O2BdZO 5 Ots
d kd3jtoj dedets Mmiztesots?2 Mmdgj ydes?2 L d s .
s CdzdBOIdUjMSd] tOL dzdolsd*C O dslsdaly sdz! dz'tsRizC
2 ntejBdls, w9 dzw W fry4 SHddd®B dL Slstotsc ts¢
G ©0O2tdkO 9HBI ftcOoatsBjtoj ! W | jtondzi G
rMilst  (H-o BPIRSC js,ifls sdfs) didz® ) gzefry @fis@HNd2ts d3
: GHJ W dzw jIsfyw O BHBWGOLH] sz s OW ftedzed G
dr ftesyj s, tejHjdvehdn Bl sdsedyy

35

oW o
— =
g o
Q.
Q—
w
o

0
Is ts
de O
s OtOlsj ¢ ddzm¢
dMmMmdzj Hts9 Odzdz
zOdB dzt " dJ

zOff tOo dzj dzd d
Gjtdsedyj M¢



tejetej Mmdoe dzOw 1 tetsL dw , {f gL ddi[dztscp ™ fi) § dfdtecats@yyj] N W Is jtsdzd dets fls 4 .
Isj tctcOMmr oflstcj yoOs s 9o H 5 dz ey dz tsMmdztsedz" = g & d dz
[seWsdseduj MSd dOdetdjj fttksht o' Oy jdr Isted, odsy
fdzj 2 mistsyfhe@? ( ez dzj C M) .

s dz8 Yjjo Mz @Y sdztse d uj MS d Jj W ta i, d3j lslzjste tc O M O, fn ¢ dzts dz, n
OBSHBSKOL HJ] dz, HtezfHaBisc df dzy fj U] JodAfstectsyj Mmr, MC dzsdtsor J f tot

MAIN MORPHOLOGICAL ELEMENTS AND FEATURES OF THE TIERED ST RUCTURE OF THE
RELIEF OF THE NORTH SLOPE OF THE KARATEGI RIDGE

The study area includes areas of varying orographic sevemikydern depressions with relatively low
absolute heights and typical mountain ranges with an amplitude of more than 3000 mmake afithe region
under consideration is characterized by sufficient moisture, moderately warm summers and moderately severe
snowy winters. The ruggedness of the relief and the diversity of altitudes determine the climatic differences of
individual regiors and their vertical zonation. The Karateginsky ridge, being one of the spurs of the Gissar
ridge, stretches within the boundaries of the studied area along the right bank of the Upper Vakhsh and the
lower reaches of the river. Surkhob. Having the highegghts (up to 3925.0 m) in the northeast, it gradually
decreases in the southwest direction, where it is the watershed of the Kafirnigan and llyak valleys. Of the
engineeringgeological processes that determine the morphological appearance of theytetiigomost
represented are regressive erosion, slope processes, landslides and mudflows. Accumulative river terraces are
found along the beds of the main rivers and are most characteristic of the southern part of the region.
Morphologically, the three ugp terraces of the Middle Pleistocene (llyak complex), nested one within the
other, are most clearly expressed.

Keywords: morphological elements, stage, terrace, slope, ridge, lower reaches, watershed, valley,
engineeringgeological processes, slope praess llyak complex.
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Figure 1. Diffraction patterns of experimental clinkers: 1)i sample No. 1; 2) sample No. 4; 3)
sample No. 6
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Figure 2. Microphotographs of experimental clinkes (x100): 1)i sample No. 1; 2) sample No.
4; 3)1 sample No. 6.
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Table 2. Results of physical and mechanical tests

CyTtkun 2 7 28
O06pazen
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Figure 3. Tensile strength of cement stone
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THERMOCHEMICAL ACTIVATION OF RAW MIXTURE AT HUAXING GAYUR CEMENT LLC
The article presents research on improving the qualfitclinker. For this purpose, a buiit bladed
ceramic heat exchanger was installed in the rotary kiln. This made it possible to transfer part of the material int
a suspended state, ensuring recirculation of the raw material charge in the gas liewequtred temperature
range. Obtaining crystalline seeds during the firing process contributed to an increase in clinker activity.
Keywords: cement, clinker, rotary kiln, strength, firing, heat exchanger, temperature.
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Fig. 7. Results contain data collected for sample 2 (anaerobic reactor)
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Fig. 8. The results contain data collected for sample 2 (anaerobic reactor)
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Fig.11. Results obtained for CODand BOD at the entrance to the treatment plant
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Fig.12. Results of microbiological analyses
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Fig.13. The obtained results of COD and BOD at the exit from the OS
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DEWATS SYSTEMS AND ANALYSIS OF WASTEWATER TREATMENT STUDY RESULTS

The article provides information about phygngineering systems ordlDEWATS system and the results
of their research. The results of a study of physicochemical and bacteriological parameters of wastewater are
also presented. The results of a study of physicochemical and bacteriological parameters of wastewater are
presered. We also provide information about decentralized wastewater treatment systems that can be
successfully operated in almost any location, since they are based on natural wastewater treatment processes
This system uses natural biological and physicatnreat processes to reduce and remove contaminants from
wastewater to minimize possible operational and maintenance deficiencies.
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Fig. 1. Schematic diagram of the device for mukiool centrifugal abrasive processing
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Fig. 2. Forces acting on the workpiece during processing
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Fig. 3. Scheme of centrifugal processing of balls in a separator
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Fig. 4. Graph of the dependence of the productivity of lazurite processing on time during dry
processing
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Fig. 5. Graph of the dependence of the productivity of lazurite processing on time during
processing in a liquid medium
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Fig. 6. Graph of productivity dependence on the linear speed of rotation of the tool during dry
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Fig. 7. Graph of the dependence of productivity on the lineaspeed of rotation of the tool when
processing lazurite in a liquid medium
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MULTI -TOOL MACHINE FOR PROCESSING BALLS

This article discusses the issue of increasing the processing productivity of dowlutientrifugal
abrasive machine for processing balls from spracious and ornamental stones. Experimental studidseof
process of multdisk centrifugal abrasive processing were conducted. Comparisons of the obtained results with
previously known processing methods showed the advantage of this processing method. The proposed meth
for processing balls from sefprecious stones allows for a significant increase in processing productivity and
product quality in serial production, which was considered impossible when using existing processing methods.

Keywords: abrasive processing, sepriecious and ornamental stones,ltiiool machine, processing
productivity, tumbling.
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Fig. 2. Sketch of the measuring head of the Hydrolab device, type DS 5
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Fig. 3. Connection diagram of the Hydrolab DS5 device
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Table 3. Main parameters of the NAA method (INP AS RU)

Cdzj a3 R L BSIsts| o4 dgj tgcSdtwl v 1/| ltejHjdz 5BdZOtck
Ag 110m-Ag 658 250 0,01
Au 198Au 411 2,69 0,001
Ba 133Ba 496,3 11,8H 50
Br 82-Br 777 1,47y 0,1
Ca 47-Sc 160 3,43H 250
Cl 38-Cl 1642 37,203 100
Co 60-Co 1173 5,276 0,01
Cr 51-Cr 320 27,2H 0,08
Cs 134Cs 796 2,066 0,01
Cu 64-Cu 511 12,8y 1
Eu 152-Eu 1408 13,66 0,01
Fe 59-Fe 1098 44,5H 10
Hg 203Hg 278 46,64 0,01
I 1281 443 25,44 0,1
La 140La 1595 40,2y 0,01
Mn 56-Mn 845 2,58y 0,05
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Na 24-Na 1369 154 5
Sb 124Sb 1696 60y 0,01
Sc 46-Sc 889 84H 0,001
Se 75Se 265 120H 0,05
Sr 85-Sr 514 64,8H 50
Th 233Th 312 27H 0,1
U 230Np 228 2,35y 0,02
Zn 65Zn 1115 2441 5
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SAMPLING AND LABORATORY ANALYSIS OF THE TAJIKISTAN RIVER

In this article, sampling was conducted at 31 points of the main rivers of Tajikistan. Sampling was carried
out during the high water period, in the spring and summer seasonJ(Maymonths), ithout taking into
account climatic features (rains and mudslides). The sampling procedure provided for sampling dissolve
components of river water and aqueous suspensions. Along with sampling, the main -ghgsioal
parameters of water (temperaturkl, gonductivity, total composition of solutes, salinity, dissolved oxygen and
redox potential) were measured. Measurements of the phstsérnical characteristics of the water were carried
out at the sampling sites with the HydrolabB8evice (USA).

Keywords: temperature, pH, conductivity, total composition of solutes, salinity, dissolved oxygen and
redox potential.
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Figure 1. Study area
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figure 2. Map of the location of the epicenters of strong earthquakes in the river valley.
Obihingou. 1- epicenter and year of earthquake occurrence; 2
Darvaz-Karakul deep fault; 3 7 supposed tectonic faults, with movements along which

earthquakes are associated
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Figure 3. Landslide on the northern slope of a hill in the southern part of the village of Kalai
Surkh
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Figure 4.Landslide on the slope of the left side of the river Obingou, east of the village of
Bikhing
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Figure 5. Landslide on the slope of the village of Saripul
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Figure 6. Lairona landslide on the right slopeof the river valley Ragnou (right tributary of the
Obihingou rive r)
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Figure 7. Landslide inventory map of the river valley Obihingou
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COMPLICATION OF A LANDSIDE INVENTOTY MAP AND DETERMINATION OF THE

FACTOTRS OF THEIR ACTIVATION AS THE BASIS OF PROBABLISTIC FORECAST OF THEIR
PLACES OF MANIFESTATION USING THE EXAMPLE OF THE OBIHINGOU RIVER VALLEY

The article discusses the main factors influencing the occurrence of landslides in the river Obihingou
valley and their significance in mapping the inventory. It is noted, that alohgyedtogical, morphological and
climatic factors, one of the main factors in the formation of landslides is the high seismicity of the area. The
differences between seismicavity landslides and those, that occurred without seismic influence, are
charactezed. The economic and time benefits of conducting remote sensing using GIS technologies in the
study of landslide phenomena over large areas are noted.

Keywords: landslides, GIS technologies, inventory, earthquake, remote sounding.
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ALGORITHMS FOR FINDING FAKE ACCOUNTS IN SOCIAL NETWORKS USING NEURAL
NETWORKS
The article examines thegilem of fake accounts (fakes) on social networks and their impact on public
outcry. Under the influence of fakes, the psyche and behavior of people in society change. The number of fake
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matters when forming a sample from networks, since the study obristas a whole is often impossible due
to their large data. The purpose of this article is to describe ways in which fake accounts influence social
network users and prevent them. The proposed algorithm creates a classifier that will help determine the
auhenticity of a user account.

Keywords: social networks, data analysis, fake, fake account, data protection, information war,
disinformation, information security.
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Fig. 1. Scheme for Conducting Landslide Susceptibility Modeling
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LOC sdetsdzj tedats s j 2 ts f -tsidds Hzj ds'tsn wydsdsj dAf 2 f tsdgtsh s dz
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Fig. 1. Comparison of Landslide Susceptibility Models

1.0 _
-
”
”
’f
.
-
0.8 e ]
-
.
”
,’
:
S 0.6} - |
E P
B -7
2oa} ’,f' l
= v
-~
rd
¢ ---- Tloporopoe 3Ha4YeHHe
PRe —— (CootHomenHA gacToTHOCTH (AUC = 0.805)
0.2+ g _— BecomocTts npusaakos (AUC = 0.805)7
e —— 3mavennsa madopmarasrocTH (AUC = 0.803)
,” — AHaTH3 HepapXHH (AUC = 0.692)
A
0_0 | | | |
0.0 0.2 0.4 0.6 0.8 1.0
) ) . Cnenndu4aHOCTE _
ltodsj HY dgdz" | dMMdzi Hse Odzdwy JtedotsHwlis ¢ Mmdzjuke hd
1L 1ted 6YyjdS) Isydshisd &sHjdkd ohftdddyd:

9 0dkZdHOYdY ontHdl o MtsmMisOe dzgjftej d3j dedz' = tcOBTSIS.
sftsdlLdj?2 o Mmkzyo] slkikzlshlsofwksH Gdedets®] IstistetOy j difigf
ontsHdZ 7 d&OIjted Odztso sMlisQoadzv jIs L O MtsBi?2 Mtsd3dsj
vstsydesmis! dBsHjdzd L OeadMmdls tsls Issets Hs COCt2 Mmilsj
ftedrtsHWYIsY dzO Lsdyr M or ffgBEIoEMsyf dzef 7p " MsC B2

2. tOLedjdzd) wBdzLd]? &O Hej dcwbkzffr BJ MY
H OdzddzjmL O d Md d3tsfis! 6 . 1 sdzdzOW dzj L Oo d M dz3sMmiIs! BSH J
HdzWw Istsets, Yl dz2O2Isd tslseo jls dz0 o i @EMdshik: € DC

3. ROzo § dzgsOtedL Oyd sdzdzOW S OISO BJ L Jv o JtdWd
MyudlsOjlsmw tsdzdtsyj dds?2. o Httkzets?2 Missttsder , o =
wodzj dgdW, Ctbtstwrj ftd HjhdWtesoCj CoufmdsliMSdn

[ RuPtv LT ¢

1l [tHjdJteso Oded] otMmMftedddBydetsmisd ¢ ftsd.d'dk 02 do
B SBHO OdZOdzdL O-sq FuuBdzZAsE2Y 20 / | ge ¢. AO2L EZdzdas] 9, [ . A
Jdzddksse, z.¢. 1CEBBO [/ RLO®jMb22Q- ¢4C(OHSPIRBFRE. dzOZ S U C

2. ANO2L Zdzdzts§ o Z. 6. [ sHj dzdtetseo Odzd J otsmMftedd ddyde smisd
Moslsdetsh j dzgdw yYyOMmsisdesMmisd o [ Onh MEHH 'tc OF dzidds d I9 Iz Is2D.
M 2MddsMiss?2 Csets Mistetsd 3081 -ds-8a O22BEBE M j 2 s dztse d .

3 ANO2LEdzdts] §sdzL dzj o OW o tsMftcd d dgydoe sMmis: Isj teted Is sRe.quf. U (
[2BZR OBROHL SHO // [ 8CdOHT 1 Oyd tsdz0 @24z B 306 G2& § di3d d
4. 894

89



AO2LEdzdEsje z.¢. 1wshmistcOdmlise j dadedzi dad @ ¢ b dztied®)? tdsddrg fr) IO i
ted ¢ d J1DEBe] V@ cBtsd ighk OdedJ Eud dets?2 s dipjde/© d€ tOs0gHj HirfX IsofCh
Z. 6. AO2irzddrdodgeoj.+. 202 3.

Gholami, M. Landslide prediction capability by comparison of frequency ratio, fuzzy gaminaraislide

index method / M. Gholami, E.N. Ghachkanlu, K. Khosravi // J Earth Systl2B¢#2 (2019).
https://doi.org/10.1007/s120411.8-1047-8

Landslide susceptibility assessment using FrequemtipRa case study of northern Pakistein Khan, M.

Shafique A.M. Khan, M. Bacha S. Shah C. Calligaris// The Egyptian Journal of Remote Sensing and
Space Scienggonline].- 2019.-- 2 2 (-R.}1%24.

Mukhammadzoda, S., Shohnavaz, F., Ilhomjon, O. and Zhang, G. (2021) Application of Frequency Ratio
Method for Landslide Susceptibility Mapping in the Surkhob Valley, Tajikistantnal of Geoscience and
Environment Potection 9, 168189. doi:10.4236/gep.2021.912011

Yi Y., Zhang Z., Zhang W., Xu Q., Deng C.,Li Q. Gitased earthquakeggeredlandslide suscebtebility
mapping with an integrated weightendex model in Jiuzhaigou region of Sichuan Province, China. Nat.
Hazards Earth Syst. Sci., 19, 191988, 2019.

| UO%i @01 OxOepO UNa'I'EOOCIDYYJLq:‘OOeD i1 UrRa PEBI UO eéUa

Guon+-yuwebppPuyocpo ¢cua i f i 31 wjeye Hi1 0o ab CayCh
T1+001Puyidaiotdi oheAwBDEp ENT dH1660 .Y WU6Ci 66 GyAROl 60U
i @iuar i 60A1I 0 i1epuUVEBa Ul'y‘lAab@yEﬁ)Tél 6l @ 01 U6 Uep O @AY G U G|
gfAi OABIOUL UGUOi O6pieéli+ii 66w, 0@y U EC® ap eoWyaudviwn-eddAdoyui o,
i 6 épdo ai uehadU@@oOEpDd CcUa euPad 6i iIoyuyypod yguagygodepd cl
gfii aAil O

Ol +o681 GbBEG +0 BIDHUDRGYES yyayocp, cua, yiouiinooA,

[Arvsed It f4vfduvryrues B wl faflirfdorR [ Lr (R 1 Lal R
_ J_I11R$1.IJ[1R3 {Y{J11v¢08 _

[SHjdZdteso Odzdy otMmMftedddBydessmisd ¢ otLddC detse jdzdt s
Cebse®B i3 Misjfjdd dLejMmisdOd ¢OC o Odzd HIOEIY s d3kiz] 5 g jo3l
EwiLoddismisd tjedtsdzO € GitsdkLdvd wWodw jlsmw Cdzs yjots2 L O
d Zd3j dz@ h j ded W o tsL s HynE'WA d iz Mnj teeldspdy o HfPvdzdztiz? ¢ HlisOts™ jj  df.
9o 0dzdHOYd?2, ZOyd dzow  tsls ML HOdzdw G OtelsT tcOMY tetsfls tc O dzj
BsH jdzd oatsMmMftcedddBydeotsmisd ¢ otsL dedC detse jdads tsiftsdzL dzj 2 .

sdzt yd or ¢ giH@dOLZ d&zv ydw, o0O0dzdHOYydw, etMmfftddduds sflis!

ASSESSMENT OF THE PREDICTIVE CAPABILITY OF THE LANDSLIDE SUSCEPTIBILITY
MODEL

Modeling of Landslide Susceptibility Without Legal Validation, Which Is More Commonly Known as
Validation, Has No Practical SignificancEherefore, assessing the region's vulneitgtib landslides is a key
task for planning, economic development, and reducing potential dahbgeefore, This Paper Presents
Several Validation Methods, Ranging from the Creation of a Landslide Occurrence Map to the Evaluation of the
Accuracy of the Bndslide Susceptibility Model.

Keywords: crosstabulation, validation, susceptibility, landslides, debris.
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Moddzej y dO0 Cdzjlstsydegr = fMilsj dzC Or MdBBdBdZISEB, 0
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ftosdzzdzj etso Odedz” 2 § OCJIs. ) Hdzaj o dzgd € )] WdSMmMdese Odzd
MBBtc®, HJdOA] ste Mlso sdzO, + CMyftsLdydw d dzOC dzsdz fMise
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M JCSlstctsdgd Istej -f QOKLMnjes Istectsdgtft @diaf d Spectron. I 7 fmEh do (
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Table 1. Accumulation of TM by epiphytic lichens

v J l o5’ d CSIUWdydy das’  dzo
1 2 3 4
Pb 0.35 1.98 0.85 0.91
Mn 0.48 2.39 2.16 2.10
Zn 152 0.77 0.52 0.99
Fe 0.23 3.26 2.16 2.43
Eu 1.84 1.54 0.74 1.12
Th 0.03 0.52 1.21 0.86
Cu 1.17 1.32 1.24 2.41
Ni 0.22 0.85 0.53 2.74
Co 0 0 0 0
Cr 0.59 0.73 0.21 1.28
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Figure 1. Heavy metal content in lichens Hypogymnia physodes
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X-RAY FLUORESCENCE ANALYSIS OF THE CONTENT OF HEAVY METALS IN LICHENS IN
AN URBAN ENVIRONMENT

The article presentsiaanalysis of the features of the accumulation of the following heavy metals: Pb, Th,
Mn, Zn and Fe in epiphytic lichens Hypogymnia physodes. The study sites were located in four districts of
Dushanbe, Tajikistan: Sino district, Shomansur district, Fiiddistrict and 1. Somoni district. Based on the
conducted research, it can be noted that in the studied territories the content of heavy metals varied within the
following limits: Pb 0,355,43; Th 0,00,21; Mn 0,487,12; Zn 1,5211,09;Fe 0,238,59 mg/kg,the level of
statistical significance p<0.05, 0.01 and 0.001, respectively.

X-ray fluorescence analysis of the chemical composition of lichen to determine the degree of atmospheric
air pollution.

Keywords: lichens, Xray spectral analysis, Dushanbe, moriitg of atmospheric air quality, heavy
metals.
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Figure 1. Modified tumbling machine that eliminates sticking of workpieces to the drum
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Figure 2. Construction of the tumbling drum
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Figure 3. Actions of forces during drum operation
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Fig. 6. Graph of the dependence of the removal amount on the drum rotation frequency

a--57 0%

3,01
2,871
2,61+
2,41
227
2,04
1,84
1,61
1,471

1,29

1+
0,81
0,61
0,47
0,21

20 40 60 80 100 120 140 160 180 200 220 240 260 Moo/ /wun
1 16d cOXB®®DE MY f yddddHsdyd HE 6D HI0emng? suedfls) dz
> 1td cOdbstol)] &O bbOEOd 5 Misdhg [ Tz DEH® OEIOS o

Il " otsHTC MY j tod i3 ddd@ndzidarsjo Oded W {f to tfdta o UsjHifis)) dzts Hzts @ |
fs¢C0OL Odzd, Yylss ftod yYyOMmMtslsOr otcOh § tzt dHdolstis Gri fipts @) bs
sBtcOBBISC d dzO COdzlstso sydesds B OtcOB Odzj  HSBO odztiad J
ftesdL otsHdIs| dz/ dztf fiplsf[d SBE WE@ASBISCcOEzIsSso ¢ d GcOdzlstse ¢
fcsCOLOdZzds gkt MdazEyoj f etsd L of ticH{(ilg jlediztsdztsdnls 'H 9 ©
100 d Md ditisfislg'L ©o SHJIs] dz' detsisd tsBKOBBISCd Bls YyoOmlstslsr ¢
BOtcOBOdzj desos?2 ¢ sdanlsterq§adifls MERIBISES Jdo Sisr dirdmflat
BOttOB Q2B Mmis! MEtsdz! yjdedv B85 tsojterndzsmMisd sSHHBGEOB O
BOttOB OdzO. s O¢ 9o dHdzts, ftod Bfticdsd'Lbrs H dzif jRgdAsdam /I fy ¢
sBr Yydzr 7 BOKGOBOAOR tjL St MdzdeyOgAsiPdzj Qsfsd €6
o dzduydy @ yd sdzOdz dzgts oL teOMmlis Odzd dzd dzj 2 dzts 2 f
MCtcj HEYE A d&3j dzH z j Is WY tafdfin ftdsBdie @ BSDIKIs)! MOBs Yo jIsdzr = € O3
ftcd GB'" YdetsBdzdf Odalgjso 1§ jHdzd Isj dz' dz" 2 ydSdz sBtcOBBISS .

JrRurt QuUL O
1. ¢ fp. 1@LOL@&t, f1s 1241 31/02 | Odzstsetsydz 2-08B Ot OB
1 OWodzj des{ DB ZPS BHOdes 15. 05. 87.
2. ¢. f 1650398¢102) Pdzlstsd BYde’ 3B LgtO®BWBO,dz. 1 1 ¢ ¢y Stej dzse , ¢
sOLOdzyjo. 08 4600"50AEj0dkts 10. 10.88 [fkBdzdSsoOds 23. 05
3.¢. M. 566717 wuwuwt, [1s 124d. R1020MHMpPizpetsByd D . B
- 2141863/ 08 1OVeodzjdegs 06. 06. 75 [fEkzBdzdCts9o Odets 3 0. (
4. ¢. ). 75637 wuwut, [ls CakOfmM 69, 23 | Owsso tQPESHBEL
10Wwodzjdets 10. 0 B4R CtsoDUA2BA. 05. 1949

100



5. 0. M. 9599986 244 R IOdEEs slydz 2 BOOB Odz W dayS QG fifls
3243281/298) OW o dzj dgts 06. 02 . Beldz[ Y BBz 23.09. 82

6. [ JeL 5Odkdjo R. 1Ot OEGHBERSHOGEEE) BE®& - COddj 2 / |
[ oL s50ddjo, m.r. [todistbd2s /8 (166 WEk-IJSNABIFGIEL s dz

7.1 Ol jRIB2 466006 C2 [1s B24B 31/ 023. [ y OXyssipEsus js ded
bz SmMydodyuy (RU), swjttcO | Jitteed?2 1O0fmMdd jody (RU),
27.12.2010{ f kB zf S 50 OEBL1 210 Mzl - 3 1.

O UlIT1TuUupO OUUOI CBO GIHwiT HIU TTUITTUO
UT 01 ORUI UDICOa PBROT BB1 xO1 UP1 aRDI

P66y zlyC|+|o By ¥4 o 6i61 UBINTAIpU AIE 1@l +
FOVOA voquws’ﬁlA‘lTli‘léééééﬂb U6AG0
ToaGagi 0o ia oyboAué‘l iéiﬂ 60

o_
O‘Ox

Z oA A N AN

R VU LAY

1 (0]
ﬁwt 1 ouy [

H 4 R o[ [JAlruvy3Im s
[tz @1u$wtusﬂRR

Ol' j t©0OMMdBEs ftesh f & Ogsdzd sy fat
Gts q ts dzls Ordf fifEs®R 0 Oty wve  {f ot PRz fOdARHs 2 lstdsd y d dzts
Jdz desfisd BBOBBISd M dMftd L so Oded fdgdH Od
BOzts® stesls On GHJ Yyomlssis® mMd3dj " do Odzd v ML Odzsp fsedztf¥d @B
LOGlsso Cdfjdeg " ffts® r M j dzde' FsHEBEBIcEBOSdJ d3 yd dzlstetss § 3 dzf
fteddzdf Odzdy LOeBlBoatsE ¢ MisjdzfJ BOOBOARZO, d tBiOB IS
gL 3 dzj ded?2 o CtdfmlstckzS ydu Vel QK GO dzB, tiPBSEORY « @R,
Moslse jlsMilse jdedets ft.cd o' MsCdr ME Bt ts MdeWORe susldsdatEigd Is j dz! dats

sdzé Yyjor j dnizsleotstsydsy 208 EOKGHB @@y ¢ Odzls s @O, Y juddldts
otcOh jddw, LOGEZL sydzOY GBOMMO, ftetsdL o tsK dids jsdz'tcdB fiplsC s

1 {v

Z( )
tsls ts

BOtcOB Odzj ) ]
ftoesdL o tSH

Q—O"TS‘

RESEARCH OF THE PROCESS OF PROCESSING GEM STONES ON A TURNING DRUM OF AN
IMPROVED DESIGN

This article discusses the issue of increasing processing productivity on a tumbling drum with a horizonta
axis of rotationResearch has shown thag timain reason for the low processing productivity using these drums
is that they operate at low speeds, where the frequency of mixing of workpieces and the speed of relative slidir
of the abrasivevorkpiece is low. At increased speeds, under the influehcentrifugal forces, the workpieces
stick to the drum wall, and processing practically stops. It is proposed to make changes to the drum design
allow efficient operation at high speeds and, accordingly, at high relative sliding speeds of the abrasive
workpiece.

Keywords: tumbling drum, abrasive tumbling, centrifugal force, rotation speed, loading mass.
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ASSESSMENT OF THE RELATIONSHIP BETWEEN CLIMATE CHANGE, SECURITY,
AND IDENTIFICATION OF HOTSPOTS (VULNERABLE POINTS) IN THE FERGANA
VALLEY

Muminov P.J.
TTU named after academician M. S. Osimi

The territory of the Fergana Valley is shared by three Central Asian republics: Kyrgyzstan,
Uzbekistan and Tajikistan. It is popuddtmainly by agrarian communities that depend heavily on the
availability of water for irrigation. After the conventional borders, behind which in reality stood a
unified Soviet state, were replaced by new, truly state borders, all these communitiegdwmve b
extremely vulnerable to any zigzags of interstate policy, and now they need to establish interaction on
their own. Deterioration of natural conditions, in particular decreasing humidity and constant droughts,
has only aggravated the competition bedwéarms for access to extremely limited water resources. If
comprehensive remedial strategies are not put in place in time, the region could be likened to a time
bomb, and the effects of the explosion could be irreversible. In this paper, the problelmsatd
change in the Ferghana Valley are considered through the prism of the concept of human security. In
particular, it analyzes the relationship between environmental, economic and community threats
caused by water scarcity and lack of integrated waimagement strategies. Or, more precisely, it
shows how in the Fergana Valley environmental threats cause various consequences for economic and
community security. Further, the paper analyzes the existing approaches to solving the above
mentioned problems

Methodology.The study employs a mixadethods approach, utilizing both quantitative and
qualitative data. This muiHiaceted methodology allows for a comprehensive assessment of the
relationship between climate change and securig. following methods are employed:

TA thorough analysis of existing research on climate change impacts and security issues in the
Fergana Valley was conducted. This review included academic articles, reports from international
organizations, and case studies to gather a beoagkrof perspectives and findings.

TSurveys were administered in key districts to assess local perceptions of climate risks and
security threats. The surveys aimed to gather-tigstd accounts from residents, farmers, and local
leaders regarding their exjpences with climateelated challenges.

fClimate models and soceconomic data were utilized to identify trends and correlations. This
included analyzing temperature and precipitation data over the last three decades, as well as socio
economic indicatorsuch as poverty rates and migration patterns.

fIn-depth interviews were conducted with local authorities, NGOs, and community leaders to
gather insights on vulnerabilities and adaptive strategies. These interviews aimed to identify existing
initiatives andpotential areas for collaboration to enhance community resilience.

fGeographic Information Systems (GIS) were employed to visualize data related to climate
risks, socieeconomic factors, and vulnerable populations. This spatial analysis provided a clearer
understanding of the geographic distribution of risks and vulnerabilities in the Fergana Valley.

Results.Climate Change Impact Assessment

The assessment revealed significant changes in temperature and precipitation patterns across the
Fergana ValleyKey findings include:

fAverage temperatures have risen by 1.5AC ov
further increase of-3 AC by 2050, which is expected to exac

TAnnual precipitation has become increasingfgatic, with some areas experiencing prolonged
droughts while others face intensified flooding. This variability poses risks to agriculture, water
resources, and community livelihoods.

f The regionds gl aciers ar e r diltyiretlketiongtegm. Thise a d i
trend threatens the irrigation systems crucial for agriculture and can lead to conflicts over water
resources.
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Map 1: Average monthly air temperature in January

The belt of insufficiently humid climate with warm summers amoderately mild winters. This
belt includes the foothills of the Kuramin Ridge and the northern slopes of the Turkestan Ridge. This
belt is characterized by low cloudy dry weather and rainy cool winters

Map 2: Average monthly air temperature in JUIy

The belt of insufficiently humid climate with moderately warm summers and moderately mild
winters includes the highland area of the Turkistan Range and the highland area of the Kuramil
Range. Vertically, the upper boundary of the belt passes at an aliitG800 meters above sea level.
The average annual air temperature is about O degrees Celsius. The average January temperatur

about-9 degrees. The average July temperature is +11 degrees CHE&usountainous territory of
Shahristan and Asht digtts belong to this belt.
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Map 3: Average annual precipitation

In the foothill and mountainous areas of the Syrdarya basin is characterized by liquid and solid
precipitation in the cold season, with the main flow to pass at the beginning of the spiodg\wken
the air temperature crosses zero degrees Celsius.
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Map 4: Runoff formation zone

The highest period of mudflow activity in Sughd region is Aptdy, when a sharp rise in
temperature can cause sudden melting of snow and glaciers, sometimepated by intense
precipitation, which creates conditions for mudflows in mountain valleys, destroying villages and
arable land.
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Map 5 Natural Dlsasters in the Syrdarya"Basm

The 2015 Paris Agreement sets a global framework for limiting global wartaimvell below
2AC, preferably to 1. 5AC -inddstig teecks.sTo atlEevesthisugtohal  «
temperature goal, countries aim to reduce the growth of greenhouse gas emissions as soon as poss
and then reduce them rapidly, basedite best available science, economic and social feasibility.
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Table 1: Annual temperature change

The top graph shows an estimate of mean annual temperature for a large region in the Tajik pa
of the Ferghana Valley. The dotted blue line is a linesard in climate change. If the trend line rises
from left to right, then the temperature trend is positive and the Tajik part of the Ferghana Valley is
getting warmer due to climate change. If the line is horizontal, no clear trend is seen, and if it goe:
downward, conditions in the Tajik part of the Ferghana Valley are getting colder over time.
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Table 2: Change in precipitation per year

The top graph shows an estimate of average total precipitation for a large region in the Tajik part
of the Ferghana &lley. The dotted blue line is a linear trend in climate change. If the trend line is
upward from left to right, then the precipitation trend is positive and the Tajik part of the Ferghana
Valley is becoming wetter due to climate change. If the line izdiotal, no clear trend can be seen,
and if it goes downward, conditions in the Tajik part of the Ferghana Valley are becoming drier over
time. The bottom part of the graph shows thecalted precipitation bands. Each colored band
represents the total ammat of precipitation for the year: greewetter years, browndrier years.

Table 3: Monthly temperature and precipitation anomalies

The top graph shows the temperature anomaly for each month from 1979 to the present. The
anomaly shows by how muthe month was warmer or colder than theyg@r climate average (1980
2010). Thus, red months have been warmer and blue months have been colder than normal. Most
locations have seen an increase in the number of warm months over the years, reflecting global
warming associated with climate change.

The bottom graph shows the precipitation anomaly for each month from 1979 to the present. The

anomaly shows which month had more or less rainfall than the&0average for 1982010. Thus,
green months were wettand brown months were drier than normal.
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