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MATEMATHYECKOE MOJIEJIMPOBAHUE ITPOLECCA
OCBETJIEHHMSA TIOBEPXHOCTHBIX BOJ]

Baoasnamosa b.X.", Amupzooa 0.X.%, Kananoapoexos H."
"Taoocuxcruti mexnuyeckuu ynusepcumem umenu axao. M.C. Ocumu
Uncmumym 800nbix npodnem, cuoposnepeemuxu u skonrocuu HAHT

Annomauyusa: B cmamose paccmampusaemcs Mamemamudeckoe Mooeiuposanie npoyecca oc-
8emIeHUs. NOBEPXHOCTHBIX 800. H31100/CeHO cpagHeHUe SKCNEPUMEHMATIbHBIX U MeopemuyecKux
pesynvmamos. Onpeoenena 3a8uUcumMocms 0CA0KU OM 8PeMeHU 01 PA3TUYHbIX KOHYEHMPayutl Ko-
azynauma u ¢noxyisanma. Conocmasumenvubill AHAIU3 PE3YIbMANO8 NOKA3bI8AeNl, Ymo nozpeul-
HOCmb He npegvlutaem 5%, umo ceudemenbcmayen 0 00CMO8ePHOCHIU NOJLYYEHHbIX Pe3VIbImMamos.

Kntroueswle cnosa: konyenmpayus, Koa2yiannm, noiumep, MymHocms, oceenierue, 0Cadox.

Js HaxokIeHHST MaTeMaTHYeCKOM MOJICITH
AKCIIEPUMEHTA HCTIOIB3YIOTCS TaKUe METObI
kak MHK, uHTEepnonsiunoHHbIE MHOTOWICHBI,
AKCTPANOJIAIMOHHBIE (PopMynbI U T.1. YncieH-
HO€ MOJCJIIMPOBAHUE TIPOIIECCA MPEABAPUTEIIb-
HOTO OCBETJICHUSI TUThEBOUW BOIBI COBMECTHBIM
MPUMEHEHUEM KoaryisiHTa cyibdara ajo-
muHus u ¢nokyisiHta «POLY SEPAR AN 34
TW» 6b110 paccmotpeno B [1, ¢.75-80]. B Ha-
IIeM CITy4ae, IJisl BRIICHCHUSI BIUSTHUS TIPE/IBa-
pUTEIBHON 00pabOTKM BOABI C MPUMEHEHUEM
COUueTaHus Cylib(ara aATFOMUHUS U KATHOHHOTO

dnokymstaTa HEUTpodiaoka 215 HaxoauMm Mo-
JIeb C TIOMOIIBI0 WHTEPHOJAIIMOHHON (op-
MyJbl. Hamn skcnepuMeHT ¢ mpOBEIeHUEM KO-
aryJisiHTa cyiab(dara afoMUHUS U (QIOKYISTHTA
HUTPO(DIOK 215 COCTOUT U3 MATH U3MEPEHUN
10 BpeMeHU M MYTHOCTH BOjabl. CyTh HHTEp-
TIOJISIITAOHHON (POPMYJIBI COCTOUT B TOM, YTO
MPOIIECC MPEACTABISAETCS B BUAC MHOTOWICHA
MTOJIOKUTEIIBHBIMU TTOKa3aTeasaMu [2, ¢.352, 3,
4, c.18]. Pe3ynbrarsl uccieqoBaHus MPEACTaB-
neHbl B Tabmute 1.

Tabmuma 1

PesynbraTs! ocBeTIEHNS BOJBI B 3aBUCUMOCTH OT BPEMEHH MCCIIEAOBAHUS U JJO3BI
CMECH KoaryJsHTa cyib(ara amoMuHus U (GpraokyasaTa HuTpodioka 215

Hcxonnas myT- | PactBop koary- | Pactsop ¢noxynsura uu- | Bpems uccnenobanus npo6, MuH
HOCTB, MI/aM> JstHTa, Mr/oM® Tpodioka 215, mr/am? 0 15 30 40 60

1 0,1 238 | 78 57 52 | 49,0
238 2 0,2 238 | 72 57 52 41

3 0,3 238 | 62 44 39 | 27,9

4 0,4 238 | 57 39 31 25,9

20 0,2 420 | 22,7 (20,2 | 19,1 | 17,1

420 30 0,3 420 | 17,6 | 14,0 | 11,9 | 11,4

50 0,5 420 | 14,0 [ 10,9 | 9,3 8,8

20 0,2 1030 | 27,9 | 24,8 | 24,3 | 20,7

1030 30 0,3 1030 | 31 | 30,5]| 28,9 | 27,9

50 0,5 1030 | 23,8 | 21,7 | 20,2 | 17,6

20 0,2 1500 | 114 | 40,3 | 36,1 | 35,1

1500 30 0,3 1500 | 103 | 39,2 | 36,1 | 34,1

50 0,5 1500 | 57 | 29,9 | 28,9 | 24,8
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IToCKOJIBKY SKCIIEPUMEHT COCTOUT C Y4ETOM
Ha4aJIbHOTO COCTOSIHUS U3 IIATU 3HAYEHUH, 3a-
BUCUMOCTb OCAJIKU Macca Ips3u BOAbI OT Bpe-
MeHH OyZieM MCKaTh B BUJE MOJMHOMA, TO €CTh
MHOI'O4JIEHOM 4€TBEPTOU CTEICHMU:

m(t)=at' +bt' +ct’ +dt+e (1)
TJIC - Macca rpsi3d MyTHOCTH
- BpeMsl OCaJIKH
OmpenenuM KOXGOUIMEHTHI U HCTOJb-

3ysl 3HAYCHHS TAOIUIBI POBEACHHBIX IKCIIEPH-
MEHTOB JUIsi KOHIIEHTPAIIMU KoaryiasHTa — 1mr/
am® - u paokyasaTa - 0,1 Mr/am?.
a-0"+b-0°+c-0°+d-0+e=238
a-15" +b-15 +¢-15 +d-15+e=78
a-30" +5-30° +¢-30°+d-30+e=57 (2)
a-40* +5-40° +¢-40° +d-40+e=52
a-60"+b-60°+c¢-60°+d-60+e=49

Otcrofa , ¥ TIOJICTABIISISI B CUCTEMY YPaB-
HeHus (2) yrpoiaeM eé:

15-(15°a+15%b +15¢ + d)=-160
30-(30°a+30°b +30c + d)=—181
40-(40°a +40°b +40c + d)=—-186
60-(60°a+60%h +60c +d)=-189

3375a +225b +15¢ +d =-10,6667
27000a + 9005 + 30c + d =—6,0333
64000a +16006 + 40c + d = 4,65

216000a + 36006 + 60c + d =-3,15

st onpenenenus kodpuimenTos a, b, ¢
u d pemaem cucteMy metogom Kpamepa:

3375 225 15 1
A= 27000 900 30 1
64000 1600 40 1
216000 3600 60 1

=101 250 000

-10,6667 225 15 1
_[—6,0333 900 30 1
1T =465 1600 40 1
=315 3600 60 1

A =10 600

3375

127000

A2 =1764000
216000

-10,6667 15 1

-6,0333 30 1I_
_465 40 1|7 1 591 650

=315 60 1
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3375 225 10,6667 1
_[27000 900 -6,0333 1|_
A:=164000 1600 —465 1|~ 50 204 230
216000 3600 —315 1
3375 225 15 10,6667
_[27000 900 30 -6,0333_
A:=l64000 1600 40 —a,65 =2 930 758 000
216000 3600 60 -3.,15
A 10 600y 6469.10
A 101 250 000
A 1591 650 oo
A 101 250 000
_A 86 204 250 o,

A 101 250 000

_2 050 758 000
101 250 000

d=2 =-20,2544
A

2 3 4
m(r)=238-20.25441 + 08514 - | —1572-[ L] +1.0469-[ =
10 10 10

Haxoaum 3aBUCUMOCTB OCaJKH OT BPEMEHHU
JUTSl KOHIIEHTPAIIMK KOaryiisiHTa — 2Mr/aM® - u
dmokynsuTa - 0,2 Mr/am>.

a-0*+b-0°+c-0°+d-0+e=238
a-15*+b-15 +¢-15%+d-15+e=72
a-30°+5-30°+¢-30°+d-30+e=57
a-40° +5-40° +¢-40° +d 40+ e=52
a-60"+b5-60°+c-60°+d-60+e=41

15-(15a+15°b +15¢ +d)=—166
30-(30°a +30*5 +30c +d)=-181
40-(40°a+40°b+40c+d)=-186
60-(60°a +60*h+60c +d)=-197

3375a +225b +15¢+d =-11,0667

27000a + 9006 + 30c + d =—6,0333

64000a + 16005 + 40c + d =-4,65
216000a + 36000 + 60c + d =-3,2833

A=101 250 000
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-11,0667 225 15 1 A=101 250 000

~6,0333 900 30 1|_
A=l _465 1600 40 1|=12 3009 ~11,7333 225 15 1
32833 3600 60 1 |-6.4667 900 30 1|_
A=l_4975 1600 40 1|71% 11609
1

3375 -11,0667 15 1 -3,017 3600 60

127000 -6,0333 30 1|
A= 764000 —465 40 1 |- -1 861 373

216000 -3,2833 60 1 3375 -11,7333 15 1

27000 -6,4667 30 1|_
3375 225 -11,0667 1 A.=|"64000 4975 40 1|1 881 314625
27000 900 -6,0333 1| oo 043 036 216000 -3,5017 60 1

As=| 764000 1600 —4.65 1
216000 3600 —3.2833 1
3375 225 —117333 1
3375 225 15 —11,0667 A, =| 27000900 —6,4667 11_,55 503 2138
27000 900 30 —6,0333 > | 64000 1600 4575 1 ’
; =—2 214 081 000 216000 3600 —3.5017 1

A= 64000 1600 40 -4,65

216000 3600 60 —3,2833 3375 225 15 —117333

27000 900 30 —64667 |
Ac=| 64000 1600 40 —a975 |~ 2 314 468 750
216000 3600 60 —3.5017

A, |1 881 314625 10s009.10°

_A_ 98 048 036 o0 376.10 A 101 250 000
A 101 250 000
ooy 100 503 2138 o004 10

A 101 250 000
A

a=be22 219 081 000_ 5 q6 2 314 468 750
A 101 250 000 d=b4_ =-22,8589
A 101 250 000

2 3 4
m(r) =238 — 21,861 +96,8376- (L) ~183839- (L] +1,2346- (L) OV OV LY
10 10 10 m(r) =238 — 22,8589 + 99,2624 (E) ~185809 (E) +12357- (Bj

HaXOI[I/IM 3aBUCUMOCTB OCaAKH OT BpCMCHU
3 HaXOI[I/IM 3aBUCUMOCTDb OCAaJIKU OT BPCMCHU
IS KOHLEHTPALMK KOAryjsHTa — 3MI/IM® - U 3
oKy IsHTa - 0.3 ME/ 00 JUIsl KOHIIEHTPALUK Koaryjsara — 4mr/aM® - u
Y ’ : noKynsaTa - 0,4 mMr/om?.
Y.
4 3 2 _
i rh O re 0 rd 0re=238 a-0'+b-0°+¢-0°+d-0+e=238
a304 +b303 +c302 +d30+e=44 a154 +b153 +0152 +d15+e=57
a.404 +b‘403 +C'402 +d’40+e=39 a‘304 “l’b'303 +c’302 +d'30+e=39
a_604+b_603 +C'602 +d'60+e=279 a404+b403 '+'C"402 +d40+e=31
’ a-60"+56-60°+c-60°+d-60+e=259
=238 =238

3375a+225b +15¢ +d =-12,0667
27000a +900b +30c + d = —6,6333
64000a +1600b + 40c +d =-5,175
216000a + 360056 + 60c + d = —3,535

3375a +225b+15¢ +d =-11,7333

27000a + 90056 + 30c + d =—6,4667

64000a + 16005 + 40c + d =-4,975
216000a + 36005 + 60c + d =-3,5017

A=101 250 000
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-12,0667 225 15 1

~6.6333 900 30 1|_
A= _5175 1600 40 1|714 08843
~3535 3600 60 1
3375 —12,0667 15 1
_[27000 -6,6333 30 1__
A:=l64000 -5175 40 1|72 124 9B
216000 —3,535 60 1
_£_714 688,45 =1,4557-10"
A T101 250 000
A 2 128 925 o) 0860.10
A 101 250 000
=5_109 162 750:1,0782

A 101 250 000

B pe3synbrare conocTaBUTENBHOIO aHAIN3a
pE3yabTaTOB 3IKCIEPUMEHTAIbHBIX JAHHBIX H
YHCJIEHHOTO MOJIEIMPOBAaHMSI BBIICHUIIOCH, YTO
MOTPEIIHOCTh HE MpeBbIimaeT 5%, 3TO cBUE-
TEJNbCTBYET O JJOCTOBEPHOCTH IOJIYUYEHHBIX pe-
3yJBTaTOB.

3375 225 —12.0667 1
27000 900 -66333 1 _
As=1'64000 1600 —5175 1|~109 162 750
216000 3600 —-3535 1
3375 225 15 -12,0667
127000 900 30 -6,6333 _
A= 64000 1600 40 -5,175 =-2 430 656 250
216000 3600 60 -—3,535

_A4

A

_2 430 656 250:—24,0065
101 250 000

3 4
m(r) =238 — 24,0065t +1,0782  7* — 20,9869 (%) +1,4507 (ﬁ]

I'paduueckrie wuHTEpHpeTaruu  TpeaBa-
PUTEIBHOTO OCBETJICHUS BObI, MOJYyYCHHBIC
METOJIOM TMOJIMHOMA M 3KCIIEPUMEHTAIbHBIM
MyTEM, IPU PA3HBIX 3HAYCHUSX BPEMEHH OCaXK-
JICHUSI ¥ UCXOTHOW MYTHOCTH BOJBI — 238 wmr/
JIM® TIpe/ICTaBIICHBI HA PUCYHKE 1.

a) 0)
Il 1 1 1! 1 Il 1 ] 1 1 1
S aal TTTT 1T el 1]
* 225
B 2051
190 185
1ol L mig | 1651 ml(z)
160 ”
__::;1 m2(1 128 m2(t)
| — 31 105 m3(z)

N
&l

f, MUH

=]

m4(1)

o
>

[ 2]

2%

48 54

a) mMamemamudecKoe .‘HO()@.'IUPOGGH ue;

6) sxcnepumenmanvHoe ucciedoeanue

Puc. 1. - [Ipoyecc oceemuenus 600bl, NOIYYEHHbII NO NPOSPAMME
PTC Mathcad Prime 4.0 npu ucxoonoti mymuocmu 238 me/om’

Jlureparypa.

bapgasnaroBa b.X. Uucinennoe mMoaenupo-
BaHME 3a/1a4H NIPOIIeCcca OCBETIICHUS MTUThE-
Boii Boanl / b.X. bagasnarosa, M.K. Kaman-
napoexos, O.X. Amupsona, [II.A. Caunos
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AMCWIACO3NUN MATEMATUKNU PABAH/IU
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baoasnamosa b.X., Amup3zooa O.X., Karanoapoexoe H.

Annomamcus. /lap MaKoia amcunaco3uu Mamemamukuu pasanou wagp@odxynuu
006x0u pyuzamunii bappaci mewiagad. MyKoucau Hamuyaxou maypuobasi 6a HA3aApPUAGI
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ouxao, ku xamozii az 5% 3uéo necm 6a Ul A3 YbMUMOOHOKUU HAMUYAX0U 6A0ACIOMAOA
waxooam meouxao.

Kanuososicaxo: xoncenmpamcusi, Koazyisaum, noaumep, mupaei, wapgho@xymii,
MAXUUH.

MATHEMATICAL MODELING OF THE PROCESS
OF CLARIFICATION OF SURFACE WATER

Badavlatova B.Kh., Amirzoda O.Kh., Qalandarbekovy I.

Annotation: The article deals with mathematical modeling of the surface water
clarification process. A comparison of experimental and theoretical results is presented.
The dependence of sedimentation on time for various concentrations of coagulant and
flocculant was determined. A comparative analysis of the results shows that the error does
not exceed 5%, which indicates the reliability of the results obtained.

Key words: concentration, coagulant, polymer, turbidity, clarification, sediment.
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MOIEJIMPOBAHUE ITPOLIECCA UCTEYEHUSA
AKUIKOCTHU U3 BOOTOXPAHUJINIIA

Cammapoeg C.A.
JDicuzakckuil nonumexHuveckui uHcmumym, Y30exucmaw

Annomayun: 6 cmamve paccmMompeHvl 60NPOChl UCMEUEHUs. HCUOKOCU U3 Pe3epa)-
apoe ¢ noCMoAKHHOU U nepemennol pynrkyueli cevenuti oobvema. [lpusedensvt popmynsi pac-
yema epemeHu uUcmeyeHus npu nepemenHom Hanope. llpeonoscena u ucnvimana cxema
pacuema epemeHu ¢ y4emom mpexmepHou mooenu pezepayapos. Ilpusedenvl pekomenoa-
Yuu no UCNONb306AHUIO HA NPAKMUKE.

Knrwoueswvie cnosa: pesepgyap, 0sudicerue H#CUOKOCMU, Ucmeyenue HCUOKOCmu npu ne-
PpemMenHoM Hanope, CKOpoCmb U 0agieHue NOMoKa HCUOKOCU.

Beenenue. PesepByapsl SBISIOTCS HAMOOJIee  OTHOCHUTCS OTEepaIys OMOPOKHEHUS pe3epBya-
pacnpoCTpaHEHHBIMU XPAHWIMIIAMU Pa3inud- POB, B YACTHOCTU BOJOXpaHWIHIL. McTeueHue
HbIX xuakoctedd. K Hanbosnee CymieCTBEHHBIM — JKUJKOCTH M3 BOJOXPAHUIIUII SIBISICTCS TIPH-
TEXHOJIOTUYECKUM OIEPALIMsIM C pe3epByapaMyd  MEpPOM HEYCTAHOBHUBILETOCS JIBMKEHUS NPHU

17



3axupaxou ooit

IIEPEMEHHOM HaIope, T.€. KOIZla YPOBHHM B HUX
MOBBIIIAKOTCA WM TOHUXKAKOTCS, IMPU 3TOM
TUIPaBIMYECKHUE NTaPAMETPBI ITOTOKA, €TI0 CKO-
POCTb U JABICHUE HENPEPHIBHO M3MEHSIOTCS
110 BpeMeHU. B cilyyae HeyCTaHOBHBILIETOCS
JBUKECHUS JKUJKOCTU IIPU pacdyeTax Helb3s
UCIONb30BaTh OOBIYHOE ypaBHeHHE bepHyi-
. Onepanys oropoKHEHUs pacCMaTpUBaeTCs
KaK CaMOCTOATEIbHAsl TMApaBIMYECcKas 3a/1a-
ga [1-3]. OObIuHO B Takux 3amadax TpeOyercs
OIIPEJEeNIUTh BpeMs OMOpOXHEHus: oobema. OT
(dopMBbl pe3epByapa 3aBHCUT CIOKHOCTh pac-
yerta. Tak omnpenesneHne BpEMEHHU OIOPOKHE-
HUS IPU3MATUYECKOTO pe3epByapa, UMEIOILEro
HEU3MEHHOE IIOIIEPEYHOE CEYEHUE 110 BBICOTE,
NPECTaBIseT 3HAYMTEIBHO Oosiee MPOCTYIO
3ajady, 4eMm Hemnpusmarudeckoro. [[ns ompe-
JICJIEHUs] BPEMEHU IIOJIHOTO OIIOPOXKHEHMS pe-
3epByapa HEOOXOIMMO MPOUHTETPUPOBATH 3TO
BBIPAKEHUE OT U3MEHEHUS BBICOTBI JKUIKOCTU
h. /Ina pesepByapa ¢ HepeMEHHOH IIOLIA/IbIO

CeUeHMs 3TO cJenarb TPYAHO, HEOOXOIUMO
HCIIOJIb30BaTh METOJ KOHEUHBIX pa3HocTed. B
JTAaHHOM paboTe MpenIoKeH pacyeT BpPEeMEHHU
UCTEUECHHUSI KHUJKOCTU C ydeToM penbeda Oe-
peroBoi TMHUMU U TpexMepHoil 3D moxenu nHa
BOJIOXPAHUJIUILA.

Pacuer BpeMeHHU ncTeueHus MpU MOCTOSH-
HOM IJIoIaau ceueHus. PaccMoTpum pes3epBy-
ap npousBosnbHON (opmbl (Puc. 1.) ¢ moma-
JbI0 TIONEPEYHOIO CEYEHHUs, C OTBEPCTUEM
IUIOUIA/IBIO KUBOTO CEYEHUS W BHH3Y, 4epe3
KOTOpOE BBITEKAET XUAKOCTh. CBepxy B pe-
3epByap noctynaet pacxoxn Q0. B 3aBucumoctu
u ot oTHoweHus pacxogoB Q u QO pesepByap
MOXeET JIMOO HAMOJHATHCS, INOO0 OMOPOKHATH-
csi. Jommyctum, aro Q>QO0 u HeobxonumMo omnpe-
JICJINTh BPEMS TIOHMKECHUSI YPOBHS B PE3EPBY-
ape ot H1 no H2. 3a Bpems dt u3 pesepByapa
BBIT€YET O0BEM JKUAKOCTH:

Puc. 1. Hemeuenue sicuoxocmu u3s pesepeyapa nocmosiHHo20 ceyenus

QOdt=uw+2gH dt. (1)

3nech p- k0dPGUIUEHT pacxoja HACAIKH,
- ceueHue oTBepcTrs. M 3a 310 ke Bpems Io-
cTynuT Boza B o0beme Qodt. PasHocTh 00be-
MOB paBHa:
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uw2gH dt-Q.dt=dh,

Otcroma

t=Q dh/(u w\2gH - O.). )
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UroObl HAWTU BpeMs MOHMKEHUS YPOBHS
BOJIBI B pe3epByape ot H, mo H ), Hamo npocym-
MHpPOBaTh BCE DJIEMEHTapHbIE OTPE3KU BpeMe-
HU dt, T.e. IPOMHTETPUPOBATH BhIpAXKEHUE, IPU
YCIIOBHH YTO HET NpuToKa - Q =0 :

H,
t=/Q dh/(u w2gH )
H,

3)

Cnenyer OTMETUTb, YTO AJIi TOYHOTO Ha-
XOXKJIEHUSI MHTEerpaja, Hajo 3HaTb (DYyHKIHO-
HaJibHYI0 3aBUCHUMOCTH () oT H; (kpome TOTO,
HEO0OXOMMO HMMETh TaKyl € 3aBHCHUMOCTb
v it Q_, €ClIM OH MEPEMEHEH MO BPEMEHH).
O6prano Q =f(H) n Q_ =f(t) 3anarorcs B BUIE
rpa¢ukoB [4]. B wacTHOM ciyuyae, BEpTHKAIBHO
PacnoI0KEHHOTO HUJIMHIUPUYECKOTO PE3epPBY-
apa BpeMmsl ITOJIHOTO ONOPOXKHEHHUS pe3epByapa
B JiBa pa3a 0oJjbllle BPEMEHU HCTEUEHMS TOTO
e 00bema KHUJIKOCTH IPU IOCTOSTHHOM Harope

[5]:

2SH
t —

- uw./2gH )

Pacuer BpeMeHM MCTEUEHMS NPU CIOKHOU
3aBUCHUMOCTHU CEYEHUSI.

Jljis IpOCTBIX Cily4yaeB, HapuMep Mpodu-
JI1 BOAOXPAaHWINIIA B POPME TOPU3OHTAIILHOTO
LWIMHIpa HMMEETCs aHAJIMTUYECKOE pelIeHUe,
TaK KakK B 3TOM CIIyyae UMEETCs SIBHasl 3aBUCH-
MocTh Q =f(h). Takue npumepsl Moyie3HbI A
oOmiet onenku curyanuu. OpHaKo, B ciydae
CJIO’KHOM 3aBHCHUMOCTH MapIHaIbHbIX 00bEMOB
OT BBICOTBI, CUTYaIsl YCIOXKHSIETCS.

PaccMmoTpuM Bpemsi Onopo)kHEHUsl He-

MIPU3MaTUYECKOro pesepByapa ¢ 2 # const
(6onpIIMHCTBO BOgOXpaHMWIHI cM. Puc. 2) ot
ypoBHsa H1 no H2. be3 npuroka BepHo ypaBHe-
uue (3).

Puc. 2. Ilpumepnuiii npoghuns 6ombUUHCIEA 800OXPAHUNULY

Tak kak BOIOXpaHMIIMIIE UMEET HelpUu3Ma-
tudeckyro ¢popmy (Puc. 2), To Q Henb3s BbIpa-
3UTh OIpeieNieHHON QyHKIMel oT h u TouHoe
MHTETPUPOBAaHUE HEBO3MOXKHO. MHTerpuposa-
HUE 3aMEHSEM YHUCIEHHBIM CyMMHUPOBaHHEM
1o crnocoly Tpaneuuil uiaM npuMeHseM ¢op-
myiny Cumncona u crnoco6 IlaBrnosckoro [6].
JU1s aHaJTMTUYECKOTO BBIUMCIICHUS] KpUBOHU (2
=f(h) Becr 0ObeM pa3buBaeM Ha n YacTei C BbI-
coramu AH. Pexomennyem npunsts AH 1/20
BbICOTHI MIoTUHBI. CocrtaBisercs 3D monens
JTHA BOAOXPAHWINIIA ¥ IO MEpPe BO3MOKHOCTHU
cocrapisiercss (pyHKIMS OeperoBoi JTUHHMM, Ha
OCHOBE 3THX JIaHHBIX PacCUMTBHIBAETCS KpHUBas
Q =f(h). lanHbIii ciocod ObUT IPUMEHEH IS
pacyera BpeMeHH UCTeUeHUs Ui J[KH3aKCKOro
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BOJIOXPAHMJININA, BHIYMCICHHBIE TAaHHBIE HMeE-
10T 20% pacxokJeHUE C PEAIbHBIM BPEMEHEM.
B HacTosiniee BpeMs OJyYEHHbIE JAHHBIE aHA-
TU3UPYIOTCs Ul Oojiee TMOJHOTO ydera BCex
(bakTOpOB.

3akuoyenue. TakuM 06pa3oM, aHaIUTHYE-
CKull pacueT QyHKIUHM Ha ocHoBe 3D Monenu
IHAa ¥ (QYHKUMU OeperoBoil JIMHUU MO3BOJISET
pacCUnTBIBATh BPEMSI UCTEUEHUS  JKHJKOCTH
13 BOAOXpAaHWINIIA KaK IPUMEDP HEYCTAHOBUB-
LIETOCs IBWJKEHUS IIPU NEPEMEHHOM Harope.
OnHaxo, ciaeqyeT yuuThiBaTh U Jpyrue (hakro-
PBI TakMe Kak K03((UIIMEHT pacxoa, pa3Mepsl
OTBEPCTHS BIMAIOIINE HA OLICHKY BPEMEHU T10-
psanka 15-20%.
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Boonwie pecypcur

INPUMEHEHMWE MOJAEJIX CROPWAT-8 JIUIs1 OHEHKU
IOPEKTUBHOCTHU BOAONIOJB30OBAHUA HA SKOHOMUIO
OPOCHUTEJIbHOM BOJbI, HA CHUKEHUE 3ATPAT DJIEKTPOOHEPT UM,
PACXOJAYEMOI HACOCHBIMH CTAHIIUSIMU U CHU)KEHUE
BbIBPOCOB YIVTIEKHUCJIOI'O I'A3A B PECITYBJIUKE
KAPAKAJIITAKCTAH, PECITYBJIMKHU Y3BEKUCTAH

Jcymadoee K.M., IOnoawes T.Y.
Llenmpanvro-Azuamckuii oghuc Medcoynapooroeo uncmumyma
ynpasnenusi 600Hvimu pecypcamu (UBMH), 2. Tawkenm, Y36exucman

Annomauun. B oannoli cmamve npumeHsemcs KoIu4ecmeeHHbulll Memoo yiema 0.
OYeHKU UHMEHCUBHOCMU UCNONb308AHUSL 800bl U IHEPLUL HA OPOULAEMbIX MePPUMOPUSIX
Pecnyonuxu Kapaxannaxcman 6 Llenmpanvhoii A3uu, 20e nooaua 800l 0Cyujecmsinemcs
8000N00bEMHBIMU HACOCHBIMU cmanyuamu. Pe3yiemamuol noxazanu, ymo nomeHyuaibHas
9KOHOMUSL BOOBL U IHEPLUL MOHCEN OblMb OOCMULHYMA NYMeM NPUMEHEeHUs ONMUMATbHO-
20 NIAHUPOBAHUS OPOULEHUsL C UChoNb308anuem komnbvromeprot mooenu “CROPWAT - 8*.
Oxono 258 munnuona Kyouueckux mempog 600vl u 27 I'ueasamm s1eKkmposHepeuu Mo2ym
ObIMb CIKOHOMIIEHDL, A BbIOPOCHL Y2IEeKUCT020 2a3a MO2Ym OblMb COKpauensbl NoYmu Ha
12,9 kunomonn. B smoii cmamve onucvléaemcs npumep onmuMaibHO20 NIAHUPOBAHUS
pedicuMa opoulenUsl, Kak UHCMpyMeHma SKOHOMUU 800bl U SHEP2UU U, KaK cle0cmeue, CHU-

JHCeHUs 3ampam HA 8000N00bEM HACOCHbIMU CIAHYUIMU.
Knroueswie cnosa: 6000nonv3osanue;, MauluHHoe opouleHue, UCNOIb308aAHIUe IHEPLULL,
naanuposanue pexcuma opouerusi, CROPWAT-8, pacxoosi na 6o0onodvem, Kapakannax-

cman; Yzbexucman

BBenenue. IlpoGmema Bombl B Cpemneit
A3uM U3 rofa B rof kectkas. B 3aBucumoctu
OT BOJIHOCTH pEK U UMesl B BUIY MPOIYCK 4Ya-
CTH CTOKa uX sl cOpoca B KaracTpoduue-
CKHU BBICOXIIIEE ApabCKOe MOpPE, XOTs ObI JIIs
CTaOUITU3allMi COBPEMEHHOTO €r0 COCTOSHHS
KECTKO TUMUTHPYIOTCS BOJ103a00pHI U3 pek. B
ATUX BOJOXO3SHUCTBEHHBIX YCIOBHUSAX OOJbIlee
3HaYeHHE HMMEET OIpe/esieHHe OMOIOTHYeCKU
ONTUMAJIbHBIX OPOCUTENBHBIX HOPM CEIhCKO-
XO34MCTBEHHBIX KYJBTYP.

HecMoTps Ha TO, 4TO MMEIOTCS HOPMAaTHB-
HbIE JIOKYMEHTHI 110 PEKUMY OPOLICHHS CEllb-
ckoxo3siicTBeHHbIX KynbTyp (HITO “Xmomok™
1992 [3], CpenazrunpoBoaxionok 1970 [4],
TexHojornyeckas kapra HIIO “3epno”), mo
KOTOPBIM COCTABJISIFOTCS TJIAaHBI OTIEPATUBHOTO
BOJIOTIONIH30BAHUS, HO HU OFHA M3 3THX METO-
UK HE TO3BOJSIET 000CHOBATH ONTHUMAIIbHYIO
OpPOCHUTENbHYI0 HOPMY CEITbCKOXO3HCTBEHHBIX
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KyJIBTYp C Y4€TOM H3MEHUYUBOCTH METEOYCJIO-
BUI, TEXHUKH TIOJIMBA, TIOJOPOIUS U YpOXKaii-
HOCTH 3€Mellb.

B ycnoBusx opoiraemMoro 3emieaenus Hau-
OONBIINKA HMHTEpEC MPEICTaBISIOT HE MPOCTO
OCpeIHEHHBIE JaHHBIE O PEKHUME OPOILEHUs C
KaKuX-1M00 TEppUTOPHl, TOACUYUTAHHBIE Ha
OCHOBE CyMMapHOro ucmnapeHus [S], ompene-
JIEHHOTO IO CPEJHEMHOTOJIETHUM METeopo-
JIOTUYECKUM TapamMeTpaM, KOTOpbIe U3 roja B
TOJ1 MEHSIFOTCS, @ PEKUM OPOIICHUS HA OCHOBE
BEJTMYHUHBI CYMMapHOTO UCTIAPEHUs C KOHKPET-
HBIX CEITbCKOXO3UCTBEHHBIX YTOIUI KYJBTYp,
C Y4EeTOM M3MEHYHMBOCTH METEOPOIIOTUYECKUX
MapamMeTpoB, YpPOXKANWHOCTU  CENbCKOXO35ii-
CTBEHHBIX KYJIBTYp KaK OCHOBa MPOEKTHPOBa-
HUS pexuma oporneHus [6, 7, 8, 9]. UroOsl
BOCIIOJTHUTH 3TOT MpoOes, B HACTOSIICH cTa-
Th€ MPUMEHSIETCSI METOJ/I, OCHOBAHHBIN Ha Tak
HaspiBaeMoM mnoxaxome Ilemmana-MoHTeliTa
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[2], KOTOpBIM MOCIE 3KCIEPTU3BI, MPOBEICH-
Hoit B Mae 1990 ronma pexomennyercs PAO
JUISL MUCTIOJIB30BAaHUsL JUISl Pa3/IMYHBIX KYJIBTYp
U KIMMaTHYECKUX YCJIOBUI MHpa Ul OLEHKU
peXHMMa OPOLIEHHUS OCHOBHBIX CEJIbCKOXO3sIii-
CTBEHHBIX KYJIbTYp. B HACTOSLIEH CTAaThe IpPHU-
MeHseTcsa MeTon mmoaxon Ileamana-MoHTtelita,
C HCIIOJIb30BAHUEM KOMIIBIOTEPHOM IIporpam-
Mbl CROPWAT-8 nns pacuera pexxuma opo-
IeHusl (XJIOMYaTHUKA W puca) s Hambolee
LIMPOKO PACIIPOCTPAHEHHBIX TUAPOMOAYJIBHBIX
paiionoB V (2-3 m) u VIII (rmy6uHa rpyHTOBBIX
BoJ 1-2 m) B PecnyOnuke Kapakannakcran.

Jlo cux nop B LlenTpansHoil A3uun HexoCTa-
TOYHO M3Y4Y€H IOJXOJ «HEKCyCa» B KOHTEKCTE
B3aUMOCBS3U MEXK]y DHEPrUeH, BOLOU U IIPO-
JIOBOJIBCTBHEM (CEIIbCKOTO X03sicTBa) [1]. B
OCHOBHOM MCCJIEZIOBAaHUS 110 TaHHOM TEMaTHKe
IIPOBOJIMJIMCH C LIEJBI0 M3YYEHUIO ONTHUMAJIb-
HOU BBICOTHI [TI0/bEMA HACOCHBIX CTAaHLIUU B Ka-
YECTBE OCHOBHOI'O KPUTEPHUS JUIsl ONPEAEIICHUS
3¢ (HEeKTUBHOCTU HACOCHBIX CTAHIIUU JUISI OPO-
cutenbHbIX cucteM [11]. UToObl BOCIOTHUTH
3TOT MpoOes, B HACTOALICH CTaTbe MpPUMEHS-
€TCSl MHTETPUPOBAHHBIN IOJIXOJ HEKCyca JUIs
OLIEHKM MHTEHCUBHOCTH MCIIOJIb30BAHUS BOJIbI
U DHEpruu, a TaKKe 3aTpar, CBS3aHHBIX C Ma-
IIMHHBIM [TObeMOM BoJibl, B PecryOnuke Ka-
pakaymnakcTas, Pecyonuku Y30eKucTaH.

Ieau uccienoBaHus

LenstMu 3TUX HUCCIENOBAHUN  SBISAIOTCA
KOJIMYECTBEHHAsI OIIEHKa PEeXHMa OpOILEHUs
OCHOBHBIX CEIIbCKOXO3SMCTBEHHBIX KYIBTYD —
XJIOTTYATHUKA, TIIEHUIBI U pUCa I OIEHKU
BBITO/I OT IpuMeHeHus1 MmeToauku @AO B mou-
BEHHO-KJIUMaTHYECKUX YCIIOBUSX Y30ekucra-
Ha JUI UCCIIEOBAaHUS CBS3E€H MEXKIy BOJOH,
SHEprueil W NPOJOBOIBCTBUEM IOCPEICTBOM
MAITMHHOTO OPOILICHHUS.

Mertonosiorust uccjie10BaHus

B nanHo# cTtathe 00BEKTOM HCCIIEOBAHUS
apnsiercs PecriyOnuka KapakanmakcraH, cyse-
peHHas pecnyOnuka B coctare Pecmyommku ¥V3-
OEKHCTaH, PacToJIOKeHHAsI B HIDKHEM TCUCHUU
pexu Amynapeu. Knumar nccnenyemont Teppu-
TOPUH KOHTUHEHTAJIbHBIN, XapaKTepU3YIOLINN-
Csl 3HAYUTEITHHBIMUA CE30HHBIMH M CYTOYHBIMU
KOJIEOAHUSAMM TEMIIEpaTypbl, OTHOCHUTEIbHON
BJIQXKHOCTU BO3AYyXa M JPYTMX METEOpPOJIOTH-
yeckux mapametrpoB (puc. 1). TomoBoe koinu-
YeCTBO 0CaaKoB KoseoOmercs: ot 60 1o 180 mm,
a 89% ocankoB MPHUXOIUTCS Ha OKTAOph-Maid
(puc. 1). MHOrONETHSISI CpEeTHErO10BAsT TEMIIE-
patypa Bo3ayxa coctapisieT 12°C, Makcumab-
Has Temrieparypa Bosayxa (+36,0°C) nabumro-
JIaeTCsl B UIOJIE, @ MUHUMAJIbHAsI TEMIIeparypa
Bo3nyxa B siuBape (-8,8°C). Ilpomomxurens-
HOCTh 3aMOpO3KoB KoseOnercs ot 90 mo 110
JTHEH.
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Pucynox 1. Mecsiunvie cymmpl 0caokog u cpeonue MaKcumaibhble U MUHUMATbHbIE MEMNepamypbl
6030yxa, ocpeonentvle 3a 2018-2021 2. 6 cpagHeHuu co cpeOHUMU MHO20NEMHUMU OAHHbIMU
Habnooenut (memeocmanyus Hyxkyc, Kapaxannaxcman).
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XJIONYaTHUK SABJIAETCS OCHOBHOM TEXHUYE-
CKOHM KyIbTypOM, KOTOpasi TpeOyeT MHTEHCHB-
HOTO opouieHus. Jlpyrue KyiasTypsl (puc, 3ep-
HOBBIE, KapTo(hedab U OBOLIM) BBIPALIMBAIOTCS
Ha OpOIIAEMBIX 3€MJISIX, @ TAKXKE PAa3BUTO CaJl0-
BOJICTBO M BUHOT'PAapCTBO.

ComnacHo 1aHHBIM ATEHTCTBA IO KaJacTpy
npu locyaapcTBEHHOM HaJOroBOM KOMHUTETE
Pecny6nuku Y30ekucTaH 1o miaHam pasmele-
HUSl CEJIbCKOXO3MCTBEHHBIX KyabTyp Ha 2016
rog', okono 39% oOpabaThIBaeMBIX 3eMEJb
B Kapakannakcrane oTBOAMTCA O[] XJIOMOK,
27% mnon mwenuny, 12% nox puc, 6% non
cazipl (KyJa BXOAAT pa3indyHble PPYKTOBBIC Je-
pEBbs, BAHOI'PAJHUKHU U TYTOBHUKH ), OKOJI0 4%
noji GaxyeBble, a OCTAIbHAS YaCTh - IO/ OBOIIU
(5%). Exeronno Pecniybnuka Kapakannakcran
MOJTy4aeT B cpeHeM 7,9 MITH. M® BOJIIbI U3 PEKH
Awmynapes’. Hanbonpias 4acth o0bemMa moiy-
YEHHOU BOJIbI IPUXOJUTCS HA AMYTapbUHCKUI
(12,2%), bepynwuiickuii (9,2%), Kerelinuiickuit
(9,2%) n Unmobaiickwii (9,5%) paiionsl. OCHOB-
HBIM MCTOYHMKOM BOJBI IS OPOIIEHUS SIBIIS-
ercst peka Amynapes. Ilnomans oporraeMsix
3eMelb, OPOIIAEMbIX HACOCHBIMU CTaHIMAMU
B Pecnybnuke Kapakanmakcran, cocraisier
65% [10].

BonoobecneuenHocts peruvona PecryOuu-
k1 KapakainakcraH sBiseTCs camMoOil HM3KOU
B pecnyonuke (60-70%), uro 00yciaoBICHO HE
TOJBKO OIPaHMYCHHOCTHIO BOAHBIX PECYpPCOB,
HO TaKXke X Hed((PEKTUBHBIM HCIOIb30BAHU-
em. Jlo pacrenuii roxonut Toibko 30% 3abpan-
HOW Ha I'paHMIAX PETMOHA BOABI, & OCTaJIbHas
€€ yacTh TepsieTcs B opocutenpHou cetu (40%)
u nipu nonuse (30%). [1o nanabIM JIeBoOepex-
HOAMYJapbHHCKOTO 0ACCEHHOBOTO YIIPaBICHHUS
UPPUTALUOHHBIX CUCTEM, CPEAHUE OPOCUTEIb-
Hble HOPMBI XJIONMUaTHUKa cocTasisaoT 5000
- 6500 m’/ra, puca 30000-40000 m*/ra, B TO
BpeMsl KaK MIIEHHUIA TOTPeOIsieT MEHbIIE 0po-
curenbHOl Bobl (5000-6500 m*/ra) B TeucHue
BEreTalMOHHOTO MePHO/A.

Jns pacdyera moTpeGHOro oobemMa BOAOMO-
TpeOJICHUsI CENIbCKOXO3SIICTBEHHBIX  KYJIBTYD

! http://kadastr.uz/uz/yer-hisobi-yo'nalishi#
*https://review.uz/post/klimaticheskiy-kontekst-strategich-
eskix-resheniy-2
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Obula HCIOJNb30BAaHA KOMIIBIOTEPHAs MOJEIb
pacuera BogHoro 6ananca noussl CROPWAT-8
[12]. BxoaHbple naHHBIC U1 MOJEIHA OBUIH IO-
nmydeHbl U3 0a3bl gaHHbIX JleBoOepexxHoamy-
JTAapbUHCKOTO0 0acceHOBOTO YIPABICHHUS Hp-
puraimonusix cucreM 3a 2018-2021 ropax.
BonHo-pu3nyeckue cBOWCTBa MOYBHI (MeXa-
Hu4eckuit coctas, [111B u T.1.) ObLIH B3ATHI U3
Atnaca 1OuBbI, MOATOTOBJIEHHOIO KOMaHAOMN
I'MC UBMU.

CyTouHble KIMMaTU4YECKUE AAHHBIE (OTHO-
CUTEJIbHAS BIAXKHOCTH BO3/lyXa, MUHUMAJIbHAs
U MakcHMaJjbHas TEMIIEpaTypa, CKOpPOCTh Be-
Tpa, COJIHEYHOE CUSHUE U OCAJIKU) ObLIN MOITY-
yeHsl co ctaHuu Hykyc 3a 2018-2021 rogpi.

OBanotpancnupaiys KyisTypsl (ETc), cym-
MapHO€ BOJONOTPEOICHNE, OTHOCUTCS K BOJIE,
yTpauyeHHOH B aTMocdepy U3 MOYBBI B MIPOIIEC-
C€ UCIapEHHUs U3 OTOJEHHON ITOBEPXHOCTH I10-
YBBl U OT PACTEHUIH BO BPEMsI TPAaHCIUPALHH.
ETc paccuuThIBanoCh ¢ UCIOIBb30BAHUEM IOJI-
xona kodpduuuenra kynastypsl (Kc), ykazan-
HOTrO B [2]:

ET =K_x ET, (1)

[ne K - koo duument KynsTypbl, Ha KOTO-
PBIN BIUSIOT 3TAIlbl pOCTA PACTEHUI U Xapak-
TEPUCTUKH KyJbTypbl, a ET - sTanonnas ssa-
norpancnupauus. Cyrounsle gansslie no ETc n
ocankam ms Pecniyonuku Kapakannakcran Ha
2018-2021 romsl OBLIN UCTIONB30BAHBI IJIS Pac-
YyeTa CyMMapHOTO BOJIONIOTPEOICHUS KYJIBTYPBbI.
Koa¢punuenTs! KyasTypsl IO BCEM KYJIBTypaM
npuHuManuck no meroauke AO-56 [2] ¢ yue-
TOM TOANUTHIBAHUS U3 YPOBHS I'PYHTOBBIX BOI.

CymmapHoe BofomorpeOieHue KyJIbTyp
OIIPENENANOCh, UCIOJb3Yys CIELYIOIIEE ypaB-
Henwue [13]:

CWR; = {zo(KCi X ETy — Pegr) MM,

(2)

Fnei K.- Koa(b(i)HuHeHT KynLTypbluonpene-
JIEHHOMW KYJIBTYPBI 1 IPU ONPEACIEHHON CTaANN
pa3BUTHA KyIbTypbl t U re T nocnenuss ctaaus
passurust. ET | = srtanonnas ssamnorpancmupa-
LU KYJIBTYpPbI (MM/CYT) U ONIPEAETSETCS KaK:
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0.408 x A(R,—G) + yx

900
T+273

x Uy (es—ej)

Eqb =

I'me G - TUIOTHOCTH TEIUIOBOTO MOTOKA IO-
yBel [MJx/M*cyt], Rn — paguamust HeTTO
[M/Ix/M?/ cyt], T — cpex HecyTouHas TeM-
neparypa Bosayxa Ha Beicote 2 M [°C], U2 —
CpeIHss CKOPOCTh BETpa Ha BbIcOTE 2 M [M/c],
ea - (paktnueckoe nasneHue napos [klla], es -
naBiieHue HacwieHHoro napa (kIla), [es - ea]
- JIaBJieHME MapoB HackllleHHOro mapa (klIla),
A - HakJIOH KpHuBO# naBieHus napa [klla/°Cl, a
Y - icuxpomeTpudeckas nocrostuas [klla/°Cl.

A+ vy (1+0.34%xU,)

, MM/cyT (3)

Peff — xommuecTBO 3(h(heKTUBHBI OCAIKOB, KO-
Topast Oblla MOACYMTAHA MO DMIHMPHUUECKOU
dbopmyne MUHHCTEPCTBA CEITBCKOTO XO35HCTBA
CIIIA ucnonp3oBaiach JJsi OIEHKU JTOTU d(-
¢bextuBHBIX ocaakoB (Peff), mocrymubix s
kaxgaoro tuna kynetyp [20]. Boma, mepexsa-
YEeHHAas! paCTEHUSIMH WU TTOTEPSHHAS KaK CTOK,
ObLIa HCKITIOYEHA U3 O0IIEro KOJMYECTBa 0Ca/I-
kOB P.

Pi
Pops = (E) X (125 — 0.2 X P,), mst P; <250 (M), (4)

Pesr =125+ 0.1 X P;, i P; > 250 (mm), (5)

Esxeroanbie HOpPMBI BOTOTIOTPEOICHHUS CEb-
CKOXO3SIHCTBEHHBIX KYIbTyp (M/ra) “Opyrro”
OBUIM pacCYMTaHbI JUJISl KAKIOTO TUIA KYIBTYp
Ha 2018-2021 rozpl, 3aTeM C y4eTOM IUTOIIAACH
1oceBa MO BCEM KyJbTypaM (Ta), Ompeness-
JIUCh CyMMAapHBI€ 3aTPaThl OPOCUTEIHHOM BOJIBI
M0 CEJIbCKOXO3SMCTBEHHBIM KYNIbTypaMm (M°) B
cpenHeM 3a oauH rof mo Pecmyonuke Kapakai-
nakctad. KIIJ[ TexHuku nmojamBa NpUHUMANOCh
60-65% s MeToga GOpPO3OBOTO OPOIICHHS
[15], koTOpbIli HCHONB3YyETCS MPUMEPHO HA
95% teppuropun B PecnyOnuke Kapakannak-
CTaH.

B »3TOoM wuccnenoBaHuM  3IeKTpUYECKas
SHEPTrUs UCIOJIb30BANIACh JUIsl YIPaBICHUS Ha-
cocamH, KOTOpbI€ MOJHHUMAIOT BOILY U3 PEKHU
Awmynapeu. Kak mpaBuio, tpebyercs 2,73
kBT1-4 snekrposneprun s mogbema 1000 m?
BozibI Ha BeicoTy | M npu 100% 3ddexTrBHO-
CTH, KOTOpasi UITHOPUPYET MOTEpU HA TPEHUE
[17]. YnenpHblil pacxon sneKkTposHepruu [21],
MOKET OBbITh BBIPAJKEH KaK:

2.73XDXV

E. =
¢ OPEx(1-T1)x1000

, KWh (6)

I'me: Ec mnorpebnsieMoe 3IEKTPUYECTBO
(xBt-4), V - o06bem Bomsl (M°), D - BeIcoTa
noagsema (M), OPE o3nagaer oburyro s¢dek-
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tuBHOCTh Wi KIIJ[ nacocHoit cranmmu (%),
T1 - morepu 3IEKTPOIHEPIUU MPHU pacrpese-
JIeHUH U niepenaye Bofbl. [Ipeamnomnaraercs, 4to
B Y30€KHCTaHe NEeKTPUIeCKUe HAaCOChl UMEIOT
cpenuuit KIIJI 60% (nanusie JleBoGepexHO-
aMy/IapbUHCKOTO 0acceifHOBOTrO yMpaBiICHUS
UppUTAlIMOHHBIX cucTteM). CpeaHue mnoTepu
ANIEKTPOIHEPTUU TIPU Tepeaade 3JIeKTPOIHEp-
ruu B Y3oekucrane cocrasisitor 20% [14]. B
3TOM HCCIIEZIOBAHUU MBI HCIIOJIb30BaIH TEKY-
iee pacrpeesieHue oporraeMoi TIIOMaIu 1Mo
BBICOTE BOZOIOIBEMA JUISl XJIOMKAa M pHca U
MIPEIMONIOKMIN KOHEUHYIO TOYKY B KauecTBe
BBICOTHI TTOJTbEMA (T. €. 25 METpPOB).

Pe3yabTarbl U 00Cy:KIeHUS

Bonononaua, morpebieHue 3IeKTpoOdHEp-
MU ¥ BBIOPOC MapHUKOBBIX T'a30B B 30HE Ma-
muHHOTO OopomieHus B Pecryonuke Kapakai-
MAKCTaH.

Pe3ynprarhl MOKa3bIBalOT, 4UTO 0OBEMBI BO-
JIOTIO/Iauy B CUCTEME MAIIMHHOTO OPOIICHUS B
Pecny6nuke KapakanmakcraH, MOTYT OBITh 3Ha-
YUTENFHO COKPAIEHBI 32 CYET COBEPILIECHCTBO-
BaHUs METOJIOB MJIAHUPOBAHUS PEKHUMA OpOIIIe-
Husi. O0ObeM BOJIBI JJ1s1 OPOILIEHUS XJIOMYaTHHUKA
MOXXET OBITh yMEHBIIIEHA C Tekymero 479 mno
343 mutH. M*, 9TO 1a€T OOIIYI0 SKOHOMHIO BOJIBI
135 mun. M® (Tabnuna 1). AHamoru4Ho, Bojaa
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JUISL OPOIICHHSI pUCa MOXET ObITh YMEHBIIICHA
¢ Tekymiero 938 1o 815 MitH. M?, 4TO COOTBET-
cTByeT 3koHOMHH 123 mutH. M® Boabl. OOimas
SKOHOMHUS BO/IbI 33 CUET YJAYUIIEHUs OPOLICHUS
CEJIbCKOXO3SIICTBEHHBIX KYyJbTYp B Pecmy0mnu-

ke Kapakannakcran MOXKET COCTaBJISITh [1OYTU
258 MIH. M®, KOTOpbIE MOTYT OCTaBJICHBI He-
HCIIOJIb30BaHHBIMU B PEUYHOM HCTOYHHUKE WIIU
3aKayaHbl U3 UICTOUHUKA JIJIS1 OPOLIEHMSI JOTI0JI-
HUTEJIBHBIX KYJBTYD.

Tabnuya 1.
Cpasnenue nompebnenus 600bl U IHePUL NPU MEKYULeM U YIYYUEHHOM
NJAHUPOBAHUU PENCUMA OPOULeHUst ¢ ucnonvzosanuem mooeau Cropwat 8 (2021 2.).

OpocurenbHas Bopomopaua, OHepronotpebne- | & Y

§1 = HOpMa, M°/Ta MJIH. M? w | S [urasaTT yac E‘ E

&

E cl:)[ 8 = =N E i = % §

= 3 s

& 22| s |[Eg8| 5 |EgE|%55| 5| £Eg8 |g&8

® == T S T T S =¥ . T S T o=

o < 3 = O B O = U B o] &4 = O B O o

P2 g @& a 5 % 5 - g% 3|8 = 2 g % X =

2 g : =8| £ |F238|5¢8| & =g |%¢

5 = o Z, gal A = B A 2 Z, 2 | &g

o = S S S S S o |3 <

O o

XnomuyatHuk | 86300 |5550 |3980 479 343 135 [51.1 |36.6 14.5
Puc 28500 (32900 |28590 [938 815 123 [ 100.0 | 86,9 13.1
Utoro 114800 [N/A | N/A 14717 [ 1158 258 | 151.1 [ 123.5 27.5
Pe3ynbraTel HccnenoBaHUs IMOKA3bIBAIOT, YJIYYILICHHWE YIPABICHUS HppUTalUed ¢ HC-

YTO MaKCUMaJIbHble cOepexeHuss Bombl (258
MitH. M°), sHeprun (27 I'BT yac) u cHmxeHue
BbIOpOCOB yrekucioro rasa (12900 Tonn), mo-
I'YT OBITh IOJTYYEHBI JJIs XJIONMYAaTHUKA [PU IIPU-
MEHEHUH ONTHMAJIbHOIO PEKMMA OpPOIIEHHUS, C
ucnosnp3oBanueM nporpammsl CROPWAT-8.
BaxHbIM acneKTOM YCTOMYHMBOIO IPOM3-
BOJICTBA CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp B
LenTpanbHoil A3um sBiseTcs YBEIUYEHHE
3¢ (EeKTUBHOCTU YIPABICHUS BOAOINOJAYCH B
OpOCHUTENBbHBIX cucTeMax. depmepbl OOBIYHO
3a0J1aroBpeMEHHO HE MOTYT IJIaHUPOBAaTh pe-
UMbl OPOLICHHs M3-3a HEIOCTYNHOCTH JaH-
HBIX MO Oo0beMaM BOJOCHAOXKEHHS BO BpeMs
BEreTalvoHHoro nepuona. loctyn x uppura-
LIMOHHOM BOJI€ (B TOM YHCJIE€ K TIOA3EMHBIM BO-
JlaM) BIMSIET HA MIPUHSATHE peIieHni Gpepmepon
110 CpOKaM IOJMBOB. MHOTHe HcclieaoBaTen
MBITAJIMCH ONPEAEIIUTh ONTUMAIIBHBIE PEXUMBI
OpOILIEHUS JISl pAa3JIMYHbIX KYJIBTYp, BbIPAIIECH-
HbIX B OacceiiHe Apanbckoro mops. Ha ocHo-
BE MOJIEBBIX dKcniepumMenToB Mukhamedjanov
et al,, 2016 [16] mpoaeMOHCTPUPOBAIIU, YTO
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MOJIb30BAHUEM TAaKMX METONOB, KaK IUIAaHU-
poBanue opouieHus Ha ocHoBe ET (moxcuera
HBANOTPAHCIIMPALINH, UCTIONB3YsI JaHHBIE MHHU
METEOCTAHIINI), MOXKET COKPAaTUTh BOJOIO/A-
gy 710 30%. OHM NPUILLIU K BBIBOLY, YTO ONTHU-
MaJIbHBIE OPOCHTENIBHBIE HOPMBI XJIOMYaTHUKA
B ®epranckoil obnactu KoiaeOIOTCS B Mpeje-
nax 4000-4800 m*/ra.

s pa3pabOTKH ONTHMAJIBLHOTO PEKHUMA
OPOUICHHUS JIJIs XJIOMMYaTHUKA U pUCa B 3TOM HC-
CJICZIOBAaHUH HCIIOIB30BAJIOCH MOJICITUPOBAHNE
110 KomnbroTepHOi nporpamme “CROPWAT-8”.
Pesynbrarel MccieOBaHUI CBHUIETEIHCTBYIOT
o ToM, uto B Pecrrybnuke Kapakanmnakcran or-
TUMAaJIbHBIE OPOCHUTEIbHBIE HOPMBI ISl XJIOT-
yarHuka cocTtaBisior 3500-4000 m*/ra u puca
25000-29000 m*/ra (tabmumna 1). DddexTrs-
HOCTh opomieHust B PecnyOnuke Kapakanmak-
CTaH HHU3Kasg M3-32 HU3KOH A(P(PEKTUBHOCTH
[IMPOKO TPUMEHSEMOTO MeToza OOpO370BOTO
OpOLLEHHUS, TPU KOTOpor MakcuMmanbHbid KII1/]
TEXHUKH TOJIMBA MOXKET cocTaBuTh 75% [15].
[TosTomy mepexon Ha Oonee 3(hheKTUBHBIE Me-
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TOJIbI OPOLIEHUS, TAKUE KAK CUCTEMBI JI0K/1€Ba-
HUS U CUCTEMbI KaleJIbHOTO OPOLIEHUs, MOKET
MIPUBECTH K JIOTIOJIHUTEIIbHON YIKOHOMUU BOJIBI.

DTOT aHaIM3 MOKA3bIBAET, YTO MHOTHUE IIpe-
MMYIIECTBA MOTYT OBITh JOCTHUTHYTHI IyTEM
MPUHATHS YAYYIIEHHBIX METO/IOB OpPOLICHUS
B 30HE MAIIMHHOTO opouieHus B PecmyOnu-
ke Kapakanmnakcran, Y30ekuctana. DKOHOMUS
BOJIbI, COKpallleHHE MOTPeOJIEHUs] SHEPrUH U
3arpar BBITOAHBI depMepaM U OKpYyKarolen
cpene. Ho npu npuHSITHM yIydlIEeHHON Mpak-
TUKHA OPOUICHHSI ClIeAyeT 00paTuTh BHHUMAaHUE
(dhepMepoB HE TOIBKO HAa YBEIMUYEHUE YPOXKaii-
HOCTH, HO TAKXK€E U Ha COKPALLEHUE OPOCUTEIIb-
HBIX HOpM (Hampumep, «ONTUMU3UPOBATH IIPO-
M3BOJICTBO CEIBCKOXO3SHUCTBEHHBIX KYJIBTYP»).
Ota TpaHchopmanus B MBIIUICHUU (epMepoB
MOXeT OBbITh BBI3BaHA [IEPECMOTPOM LIEHO0Opa-
30BaHMs Ha 3Hepruto. Hanpumep, orpannyenue
WIA YCTpaHEHHE CyOCHIMH Ha SIEKTPO3HEp-
TUIO U BOJLY MOXKET MIOMOYb OKa3aTh PealbHYIO
JICHEeXKHYIO SKOHOMUIO (hepMepaM, KOTOpbIe 3a-
TE€M MOTYT UCIBITHIBATH IPSIMYIO CBSI3b MEXKIY
CBOMIMH JICHCTBUSMU U UX (PUHAHCAMH.

BriBoabI

OOmiast mocTymHasi Boja ISl OpOILIEHUS
CEJIbCKOXO3SIICTBEHHBIX KyJIbTYp B Pecmy0mnu-
ke Kapakanmakctan B Y30ekuctane obecredn-
BAETCA IYTEM MOIBEMA OPOCHUTEIIBHOU BOJBI
U3 peKu AMyHapbd HACOCHBIMHU CTaHIUSIMU.
DTHU HACOCHBIE CTAHLMU MPOU3BOAAT IEpesia-
qy OonpIIUX 0OBEMOB BOJIBI U B TOXKE BpeMs
noTpelisitoT 0O0JIbIIOe KOJIMYECTBO 3HEPrHUH,
YTO NPUBOJUT K 3HAYUTEIBHBIM 3arpaTam Jie-
HEXHBIX CPEICTB HA MEPEKAauKy OpPOCHUTEIb-
HOU Bonbl B Y30ekuctane. Cpoimie 150 I'BT-u
AJNEKTPOIHEPIUU  TPATUTCS  OPOCUTEIbHBIMU
HACOCHBIMH cucTeMaMu i1 nogbema 14700
MJIH. M’ OpOCHUTEJBHOW BoOabl B PecmyOmuke
KapakanmnakcTan TOJIbKO AJ OpOLICHUS pUca U
XJIOMTYaTHUKA.

Pe3ynbrarel gaHHOTO HCClENOBaHUS MO-
Ka3bIBAlOT, YTO C HKCIIOJIb30BAHUEM YIy4IlIEH-
HOM MPAKTUKA OPOUICHUS, HCIOJIb3Yys KOM-
MbIOTEPHBIE MOJAEIHU B TOM YHUCIE MPOTPaMMy
CROPWAT-8, MOKHO COKOHOMMUTH 10 258 MIIH.
M’ OPOCHUTEIBHOM BOJIbI. DTO MTO3BOJIUT CHUZUTD
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3arparbl Ha 3JIeKTpo3Hepruto Ha 27 I'Br-uac,
BBIOPOCHI YIVIEKHCIIOrO ra3a Ha 12,9 KuioToHH
(~18%). Taxum oOpa3oMm, yCOBEpIIECHCTBOBA-
HUE METO/OB OpOILEHHS B 30HE MALIMHHOTO
opoumienuss B Pecnybnuke Kapakannakcran
MOXET MPUHECTH MHOXECTBO IPEUMYIIECTB,
TaKUX KaK CHHKCHHE BOIHOIO CTpecca, CHH-
KEHUE TOTPeOICHUs SHEPreTUYeCKUX U Mare-
pHANBHBIX 3aTPaT U CHIYKEHHUE BBIOPOCOB yTJie-
KHCJIOTO rasa.
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APPLICATION OF THE CROPWAT-8 MODEL FOR ASSESSING THE
EFFICIENCY OF WATER USE TO SAVING IRRIGATION WATER, TO REDUCE
THE COSTS OF ELECTRICITY CONSUMED BY PUMPING STATIONS
AND REDUCE CARBON DIOXIDE EMISSIONS IN THE REPUBLIC OF
KARAKALPAKSTAN, THE REPUBLIC OF UZBEKISTAN

Jumaboev K.M., Yuldashev T.U.

Annotation. This paper applies quantitative accounting method to assess water and
energy use intensity in irrigated areas of Republic of Karakalpakstan of Central Asia that
are supplied by pumping water uphill (lift-irrigated) from the underlying river. The results
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indicated that the potential water and energy savings could be achieved by applying
optimal planning irrigation schedule simulated using Cropwat-8. Some 258 million cubic
meters of water and 27 GWh of electricity can be saved while the CO2 equivalent emissions
can be reduced by almost 12 900 t. This paper describes an example of proper irrigation
planning as a tool for water/energy savings and consequent reduction of costs towards

water pumping.

Keywords: Water use; pump irrigation, energy use; irrigation scheduling; CROPWAT-8;

Karakalpakstan,; Uzbekistan.
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JANHAMUKA UBMEHEHUSA I'NIPOPEXKUMA P. JIOH B XVIII — XXI BB.:
CTATUCTHUKA, KIINMAT, IIOCJIEACTBUA 3APETI'YYINPOBAHUA CTOKA

Mamuwos I'I., Knewenxoe A.B., Mockoeseuy A.IO.
FOocnviti nayunwiii yenmp PAH, Pocmos-na-/{ony, Poccus

Annomauun. B cmamve paccmompenst npobnemvl, ces3aHHbIE C USMEHEHUEM PeXcuma
p. Hon. Ha ocnosanuu ananusa apxusHulx u UCmMopudeckux OaHHuIX 3a Oonee yem 2 gexka
svloeneno 3 smana 6ooHocmu bacceina p. Jlon. Ilpuuunsl usmenenus cmoxa 3mou pexu
CBA3AHbL KAK C KAUMAMUYECKUMU YUKIIAMU, MAK U ¢ NOCMPOUKOU cemu 2uopomexnuye-

CKUX 3a2PaANCOEHULL U COOPYIHCEHUII.

Knrwoueswvie cnosa: pekKa ﬂOH, KaumamuvecKkue Yyukiivl, UsSMEeHeHU: 600H0O20 cmoka, cu-

OpomexHuyecKue CoopyHceHus, OUHAMUKA.

Kimmar nuknuden. B 3aBucumoctu  oT
MIPOJOJKUTEIIBHOCTH TEIUIBIX U XOJIOIHBIX IIe-
PHO/IOB, 3aCyLUIMBBIX M BIQXHBIX JeET, ¢op-
MUPYIOTCS BOJHBIN OanaHC peK, ypoKaHOCTh
CEJIbCKOXO35MCTBEHHBIX KYIBTYpP, BOCIIPOMU3-
BOJICTBO PEYHON M MOPCKOW MXTHO(AyHBI, H3-
MEHSIOTCS ITyTH MUTPALUU IPOMBICIOBBIX PBIO
Jlona u A3oBckoro mopsi. BHyTpuBekoBast Kiu-
MaTU4eCcKass U3MEHYMBOCTb U YCUIIMBAIOLIASCS
apuau3anys o0yCIaBIMBaIOT MPOIECCHI TPaHC-
(opmManuu peyHoOro CTOKa, PaCTUTEIBHOTO IO-
KpOBa U II0YB.

Bonnas cucrema /lona siBisiercst 0051acThbIO
COIPUKOCHOBEHHSI MHTEPECOB PA3IUYHBIX OT-
paciaeil 3KOHOMHUKH, CBS3aHHBIX C BOJOIOJIb-
30BaHUEM M BOAONOTPEOIEHUEM, TAaKUX Kak
pPBIOHOE XO3SHCTBO M PBIOOJIOBCTBO, BOIHBIM
TPAHCIIOPT, SHEPIeTHUKA, XO35HCTBEHHO-IIUThE-
BOE€ BOJIOCHA0KEHHUE, CEJIbCKOE XO34HCTBO U
MPOMBIIIJICHHOCTh. ECTeCTBEHHBIM HOTPEOH-
TEJIEM BOJbI SIBJIAETCA 3KOCUCTEMAa A30BCKOIO
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Mops, U, IPEXKJIe BCero, TaraHporckoro 3aiusa.
Bwmecre ¢ TeM, OCHOBHOM LIEJIbIO KCILTyaTaluu
BOJIHOM cucteMbl JloHa siBisieTcs: oOecrieueHne
JIOCTAaTOYHOIO 00bEeMa M KayecTBa BOJIHBIX pe-
CYPCOB M COXpaHEHHE IPOMBICIIOBOI UXTHO]A-
YHBI.

Peka JIoH OTHOCHUTCS K PEKaM CO CHETOBBIM
nurasueM. 1 010BOM LUK BOAHOCTH peku [[oH
3aBUCHUT OT HAKOIUIEHHOT'O CHEXHOTO ITOKPOBa
Ha MOMEHT Hayaja aKTUBHOIO CHETOTasHHUS B
CE€30H BECEHHETO I10JI0BO/Ibs. Bennunna nocry-
MAKOMIMX TaJIBIX BOJ HA BOIOCOOpE 3aBHCUT OT
IUIOUIA/IA MTOKPBITUS CHETOM, BBICOTBHI M ILIOT-
HOCTH CHEXKHOT'O IIOKPOBa, BO03aI1aca B CHETE,
a TAK)KE€ YCJIOBUM U XapakTepa NOJACTUIIAIONIEN
IIOBEPXHOCTH M JUHAMMKYU HAKOIJICHUS TEIUIA.
[IpotsoxkenHocTh Oacceiina peku JloH ¢ cese-
pa Ha ror cocraBisger Oonee 800 kM, c 3ama-
7a Ha BOCTOK — Oosiee 600 kM. 3HauMTeNbHAS
MPOTSHKEHHOCTH Oacceiina Jlona mo mmpote u
pacwIeHEHHOCTh peibeda 00yCIOBINBAIOT He-
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PaBHOMEPHOCTb B PACIPEICIICHUH HA €ro Tep-
PUTOPUHU CHEKHOT'O IIOKPOBA.

Knumarnueckue M TUAPONIOTMUYECKHE yC-
noBusi OacceiiHa JloHA TMOABEPIKEHBI MEKIO-
JIOBBIM (PIIYKTyalusiM B CHJIy €CTECTBEHHBIX
IPUPOIHBIX NMPUUUH. CyIIECTBYIOT TAK)KE pa3-
JAUYUS B LUPKYIALMU aTMOC(hepbl U CMEHOU
IIOCTYIUICHMS BO3AYILIHBIX Macc OT I'O/1a K TOAy.
OTO ompenensieT N3MEHYMBOCTb TEMIIEPATypbl
BO3/yXa, KOJIMYECTBA U PaCIPEEIIEHUs aTMOC-
(epHBIX OCATKOB U, KaK CIIEACTBUE, PEUHOTO
CTOKa.

MHoroseTHIE J0JTOBPEMEHHbIE (a3bl U3-
MEHEHMsI PEYHOI0 CTOKA IIPUYPOUYEHBI K CO-
OTBETCTBYIOIIMM (azaM HU3MEHEHHUsI TeMIIe-
parypsl Bo3ayxa U arMoc(hepHbIX ocajkoB. B
nocinennue roasl (2008-2015 rr.) B Gacceline
JloHa TPOUCXOAMUT MOTEIJICHUE 3UMHEro IIe-
puona (pocT CpeIHUX 3UMHHUX TEMIIEPATyp) U
YBEJIMYECHUE CYyMMBI OCaJKOB 3a XOJIOIHBIN Ce-
30H. IIpnunHa U3MEHEHUI BOJHOIO peXUMa U
BO3HUKHOBEHUSI MaJIOBOZbSI - U3MEHEHUE IVIO-
0anbHON LUPKYJISIUUA aTMOC(Ephl, yBeJInde-
HUE 4YHCIa OTTENeNeld M CHU)KEHUE IITyOWHBI
IIPOMEp3aHusl MOYBBI. JTO CIIOCOOCTBYET IIO-
IIOJIHEHUIO 3aI1acOB TPYHTOBBIX BOJ B 3UMHUI
IIEpUOJ U POCTY IOJA3EMHOIO IUTaHUA pek. B
pe3yabrare KIMMaTU4YEeCKUX W3MEHEHUM INpo-
HCXOIUT COKPAILICHUE CII0S CTOKA 3a II0JI0BOJLE
Ha 30-40 %, a monyns croka Ha 40-60% [[lxa-
MasoB u jp., 2013]. Oxgnako xonebaHus CTOKA
IIPOUCXOMIIA U B IIPOLJIOM.

[IpoBeneHHblI HaMM aHAJIA3 HCTOpUYE-
CKHX U apXMBHBIX MaT€pUajIOB, I03BOJISIET BbI-
JIEJIATh 3KCTPEMYMBI LIUKJIOB BOJHOCTU PEKU
Hon nna nepuona ¢ xonuna XVII Beka no Ha-
mux aHeu. Tak aHanu3 UCTOPUYECKUX MCTOU-
HUKOB IIO3BOJIMJI MOJIYYUTh OTMETKH BBICOKHMX
BOJ, OTMeuaBIIMxcsd Ha (yHaamente Bockpe-
ceHckoro cobopa B cT. Crapouepkacckoii (Po-
cToBcKasi obnacts; Huxuwmii JloH) B mepuon ¢
1740 mo 1929 rr. OTMETKH BBICOKOIO YypOBHS
BOZbl OTMEYAJIMCH JIJIs1 BOJIH ITOJIOBOAUI PEIKON
nosropsiemoctu ¢ nepuopom 20 u 40 ner. 3a-
(uKcHpoBaHHAs BHICOTA YPOBHEN BHICOKHX BOJI
nocturana 4,33-5,70 M OTHOCHUTENBHO Cpel-
HEMHOTOJIETHEro ypoBHs. Yaie Habmonanuch
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BOJIHBI ITOJIOBO/ABLS C BhICOTOM OoT 1,5 mo 3 m.
IIpy 5TOM B MCTOPUYECKUX MCTOUYHHUKAX YIIO-
MUHAETCSl PEAKUE CIy4dau C OTCYTCTBUEM IIO-
T0BO/IbsI B Oacceitne pexu J{oH, Kak 3T0 ObLIO B
1711 r. [boronenos, 1908].

Baxublil pakt npuBoaurcs B kaure «JloH-
ckas crapuHa. I. Uepkacck u Boiicko JloHCKOE
B 1802 r., no onucauuto Jle-Pomano» [Kanmbi-
k0B, 1896], uznannoii B 1896 r., camas panuss
BOJIHA JKCTPEMalIbHBbIX BOJIH TOJOBOJUN Ha-
yayia HabmonaTees B nepBoil monoBune X VIII
Beka. [lo-BuaMMOMY, OCHOBHOM IIPUYHUHOU
pEe3KOro M3MeHeHus: BofgHocTH peku [loH cra-
Jla MHTEHCUBHAs BBIPyOKa jiecoB Ha Bepxnem
Jony, HauaBascs B koHue XVII Beka s ne-
JIeH CTPOUTENHCTBA MOPCKOTO (PJIOTA BO BpeMe-
Ha azoBckux noxonoB [lerpa I (1695-1696 rr.).

[lo HamuM pacueramM MaKCUMaJIbHbIE pac-
XOJIbl BOJbl HA 3aMBIKAIOIIEM PacXO0JOMEPHOM
1ocTy B cranuue Pasnopckoii cocrasisim ot 10
520 m*/c (1845 1.) mo 13 500 m*/c (1917 1), uto
B 12 1 15,5 pa3a Oomnbliie CpeAHEMHOTOIETHETO
pacxoza BOJbI JIJIsl €CTECTBEHHOIO peXuma U B
27 pa3 Oosblile COBPEMEHHBIX 3HaYEHUI pacxo-
noB. Takue ncropuyeckue MoNOBOIbs Urpalin
BAXHYIO pOJIb B NIPE0OpPA30BAHUU pycCia PEeKH,
pa3BUTHHU IUIECOB M INepeKkaroB. Tak ans pas-
BUTHS IUIECOBBIX Pa3MbIBOB MO pacuery B.B.
Pomarmmna [1960], cymmapublii cTok peku JloH
JOJDKEH cocTaBisaTh He Menee 7 400 m¥/c. Jlns
MHOTOJIETHETO psijia HaOMIOAEHUH C eCTeCTBEH-
HBIM rujposorndeckuM pexxumom (1881-1951
IT.) HaMu BbIeseH 21 ciayyail, a ans nepuona
C 3aperyJIMpoBaHHbIM pexxumoM 1952-2021 rr.
— Hu onHoro. HaumHast co BTOpOil MOJIOBUHBI
XX Beka JUIUTENbHOE OTCYTCTBHE pyciodop-
MHUPYIOLUX PacXoJ0B BOJbI IIPUBEJIO CHaJala
K CTarHaluu, a B JaJdbHEHIIEM U K Jerpajaluu
Ha MHOruX y4actkax Hwxuero /lona.

AHanu3 JUHAMUKM MaKCHUMAJIbHBIX 3Ha-
4eHuil BOMHOCTH OacceitHa p. JloH maer oc-
"HoBanue BoaeanTh B X VIII-XXI Bekax jaBa
KpynHbIX 1ukia. [lepBblli OXBaTbIBacT Iie-
puon ¢ 1880 nmo 1942 rr. B Hem BbLENSIOTCA
1881-1882, 1915-1918 u 1940-1942 rr. ¢ mak-
CHMAJIbHBIM TOJIOBBIM CTOKOM Ooiyee 50 km’.
Bropoii, 6osee 3acyIIMBBIN LUK, XapaKTEePEeH
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JUIsE BTOpO# mosioBuHBI X X Beka. Hanbonbime
rOJIOBbIE 00BEMBI CTOKA PEKH, 10 35 KM®, 0OTMe-
gasiuch B 1962—- 1963, 1979-1981, 1993-1995
IT. SIBHBIN ciax BOJHBIX PECYpPCOB B Oacceline
JloHa oTpakaeT MOXy MaJoOBOJAbS U HaOIOIa-
€TCsl Ha IPOTSHKEHUU TIOCIeIHUX 15 J1et, ¢ 00b-
€MOM rojioBoro croka 10-15 km?.

MHoroneTHie M3MEHEHHsI THAPOJIOTHYe-
cKoro pexuma J[oHa XxapakTepusyroTcsl 3Hauu-
TEJIbHBIMU BapuUalMsIMU peyHoro crtoka. [lpu
cTpoutenbcTBe L{UMIsSIHCKOTO TUApOy3/ia He
OblIa YYTeHA IUKIUYHOCTh KJIMMaTa, KOTopas
00yCTIOBTUBAET YEPEIOBAHUE MPOIOIIKUTEIIb-
HBIX CYXUX M BJIQXHBIX MEPUOJOB, MOCKOJIbKY
pacyeTsl OCHOBBIBAJUCH Ha IOKa3aTessiX ca-
MBIX BJIQKHBIX JIET XX CTOJIETHs, B YaCTHOCTH
1941-1942 rr. [Marumos u ap., 2006]. B tor
MepuoJi MaKCUMaJIbHbIE PACXOJIbl BOJIbI B paii-
oHe cT. Pasznopckoit nocturamu 7 000-9 000
m*/c u Bbitte. [yis [Ipua3oBbs u Hiwkuero J{ona
XapaKTEepHbl MaJOBOJHbIE NEPUOIBl C 2-3- U
7-netanmu (1933-1940 rr) uwmknamu. Hawu-
MEHBIIMX 3HAYEHUU CTOK p. [JoH mocrturan B
1972-1975 rr. (9,5 km® B 1972 1) u B 2015 rony
(11,2 xkm*). B XXI Beke ycunuiaach TCHICHIIUS
KJIIMMAaTUYECKON apuau3alud U COKpalleHUs
cOpocoB BobI BHU3 110 p. JloH uepe3 Lumisia-
ckuii ruzpoysen. B 2015 r. o0beM mosioBo/ibs Ha
HuMIIIHCKOM BOJIOXpaHWIMILE HE IMPEBBIIIAI
BenuuuHbl 4 kM* (35 % OT HOpPMBI), a MaKCH-
MaJbHBIH pacxoa — 790 m¥/c (T.e. 25 % HOpMBI).
Kinmar ¢ ero BHyTpUBEKOBOM LUKIUYHOCTBIO,
0e3yCIIOBHO, — IVIaBHBIN onpenenstomui hak-
TOp 0OIIEH BOIHOCTH W 3alacoB BOABI B Oac-
ceitne p. Jlon [Maruios u 1p., 2008].

JI71sl OLIEHKH KJIMMATHYe€CKOM H3MEHYHBO-
CTH HaMH OBUIT ITPOaHATU3UPOBAH HAUOOIBIINN
[0 JUIMTEIBHOCTH Psii METEOPOJIOrHYEeCKHUX
WHCTPYMEHTAJIbHBIX HAOIIOICHUN HA METEOPO-
aoruyeckoMm nocry r. Taranpora. Mcrounukom
MOJIyYEHUSI OTKPBITBIX METEOPOJIOTrHYECKHUX
Jnanubix cran cailt BHUMT' MU MI/I. Hauano
HAOIOICHNI Ha METEOPOJIOTUIECKON CTaHIIUU
Taranpor otHocurcs k 1816 1. Mccnemyemblit
Pl MHOTOJIETHUX HWHCTPYMEHTAJIbHBIX Ha-
OroeHUi MMeeT HEKOTOphbIe MepephIBbl. Tak
HauOOBIINN TIepephIB psAa HAOTIOACHUN OT-
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HocuTcs K nepuony ¢ 1836 no 1874 rr., taxxke
€CTb IIPOIYCKU B nepuo ['paxx1aHCKoN BOMHBI
¢ 1917 mo 1923 rr. u Benuxoit OreuecTBeH-
HOU BoitHBI ¢ 1941 mo 1943 rr. Takum oOpa-
30M, ¢ 1875 mo 2020 rr. psa HaOmoneHuit 3a
TeMIiepaTypoit Bo3nyxa cocrasui 140 nert. s
CYMMBbI MecsuHbIX ocajnkoB 111 ser. OcHoB-
HBIM PE3YyJIbTaTOM aHAJIN3a ITUX JAHHBIX CTAJIO0
IIOCTPOEHUE PA3ZHOCTHO-UHTEIPAJIbHOW KpHU-
BO, M BBIJCIICHUE KIMMAaTUYECKUX IUKJIOB,
Habmonasmuxcss B [IpuasoBbe 3a mocneaHue
140 ner. Takum oOpa3om, Ui UCCIETYEMOTO
psna HaOMIOACHUH MO TEMIEpaTypHOMY pe-
KUMY BBIIEJSIIOTCS TP OCHOBHBIX IEpHOA
(mmkna). [lepBbiit u3 Hux — ¢ 1875 nmo 1959 rr.
(84 roma) xapaxkrepusyercs Kak IEpPHOJ I10XO-
nonanus, BTopod mukia — ¢ 1960 nmo 1987 rr.
(17 ner) MemJIEHHOTO MOTEIUICHUS U TPETHI
nepuoa — ¢ 1988 no 2020 rr. (22 roga) UHTEH-
CUBHOIO mnotemieHus. Jlyig 3uMHero mepuona
(exabpb-(eBpab) STH LUKIBI HECKOJIBKO CME-
IIEHBI, TaK «TEIICTh» 3UMBbI HayaM ¢ 1956 r.,
IIPU 3TOM MHTEHCHBHOE NOTEIICHHE HabIro1a-
ercst ¢ 1979 . Tak ecnu cpenuss temnepary-
pa 3umHuX Mecdaues ¢ 1950 no 1959 r. cocra-
Buia -3,5°C, To mIs IOCICIHETO ASCATUIICTHUS
-1,2°C. CnenoBarenpHO, TeMIEpaTypHBIA pe-
JKUM 3UMHUX MECSIIEB B HAILIEM PETUOHE 10TE-
mien 3a nocaeaaue 60 et Ha 2,3°C.

Tak >xe 1 nucciaeryeMoro nepuoja momiy-
YEeHBl LUKJIBl YBIAXHEHHOCTU. [lepBbIl 1uKI
HaOmonaics ¢ 1905 mo 1946 rr. (41 roxn), xa-
PAKTEpU30BABIIMICSA OTHOCHUTEIBHO MaJou
MEXT0JJOBOM M3MEHUMBOCTBIO U CyMMaM IOpo-
JIOBBIX OCAJIKOB OJM3KUX K CpPEIHEMHOTOJIeT-
HUM 3Ha4eHUsIM. B cpenHeM, B 3TOT Iepuon
rofioBasi CymMMa OCaJIKOB COCTaBiisiia 536 MM.
C 1947 no 1954 rr. (7 ner) HaGmrogancs UK
MHTEHCUBHOTO YMEHbBILIEHUS YBIIAXXHEHHOCTU;
CPEJHEMHOIOJIETHEE 3HAYEHHUE CYMMBI TOJ0-
BBIX OCAJIKOB JUIsl 9TOrO IE€pUoJa COCTaBUIIO
434 MM, uro Ha 100 MM MeHbI1IE TPEIBIAYIIETO
uukia. B nepuon ¢ 1955 no 1986 rr. (31 ron)
HaOTIOAICS IIMKII, KOTOPBII XapaKTeprU30BaICs
B T'OJIOBOM BBIPXEHUU OJIU3KUM K CPETHEMHO-
TOJIETHUM 3HAYEHUSIM; TaK CPEJHEMHOIOJIETHEE
3HaYEHHUE CYMMBbI OCAJKOB COCTaBUIO 544 MM.
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Bornee BnaxHbIi UK HAOMIOAANCS B IEPUOJ C
1987 1o 2006 rr. (20 neT); cpeqHeMHOTOIeTHEE
3HAUYEHHE CyMMbI IOIOBBIX OCAKOB COCTABUIIO
618 mm. Lukn nnsg nocnennux 13 ser xapak-
TEPU3YeTCs MEXKI0JJ0BOM HEyCTOMYMBOCTBIO M
YaCcThIMU CMEHAMH OTHOCHUTEJIBHO O0Jiee CyXux
U BIQXHBIX NepuonoB. /g 3uMHero nepuoaa
¢ 1978 rr. mo 2020 rr. (42 rona) Habnrogaercs
OTHOCUTEJIbHO OoJiee BIIAXKHBIM LIMKI, Xapak-
TEPU3YIOIIEHCS BBINAJCHUEM OCAJIKOB BBILIC
CPEAHEMHOIOJIETHUX 3HaUeHUM. Tak B cpenHeM
¢ 1978 o 1983 rr. B 3uMHMII 1€pUO]T BHINAAATIO
166 MM ocaakoB, a IS MOCJEIHUX IISTH JIET
(2015-2020 r1.) — 177 MM, TO €CTh YBEIUYCHUE
Ha 9 %. Ymenblienue Ha 45 % cyMMbl OCaIKOB
JUIsL JIETHETO MEPHUOJIa XapaKTepHO JUIs IIUKIIA
nocneaHux 13 ner.

B nenom kiauMMaTHYeCKUd MUK MOCISTHUX
10 net xapakrepusyeTcs HEKOTOPBIM MOBBIIIIE-
HUEM CPEIHETrOJOBBIX TEMIIEpaTyp BO3dyXa.
Haunbonee MHTEHCUBHO YyBEJIWYEHHE MpPOrpe-
Ba BO3[yXa B HAlIeM peruoHe Qukcupyercs
B 3UMHHUE Mecslbl, B cpeaHeM Ha 0,4°C. Ot-
JMYUTENIBHOW XapaKTePUCTUKONW MOCIEIHETO
NECATUIICTUSL CTalld CIIyyau, KOIJA CpeaHss
TeMmieparypa BO3IyXa s 3UMHEro Nepuoja
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npesbimana 0°C. Ilpu sTom, B enom Ha ¢one
HEYCTOMYUBON MEKIO0BOM U3MEHYUBOCTH YB-
Ta)KHEHHOCTH, HalJtoaeTcsi HebobIIoe yBe-
JIMYEHHUE CYyMMBbI MECAYHBIX OCA/IKOB B 3UMHMI
IIEPHUOJ] ¥ 3HAYUTEIbHOE COKPALLEHUE B JIETHUI
IIEPUOL.

Ha ¢one kmmmarnueckoldl H3MEHYMBOCTH
Ha IMHAMUKY U3MEHEHUs rujpopexuma p. o
TaK)K€ BIUAET AHTPOIOTEHHAsl AEATEIbHOCTD.
[Tpuyem Hanbosee 3HAUNMO TaKOE BIUSIHUE OT-
MeuaeTcs B ycTbeBoi obnactu Jlona. Ha ucro-
PUYECKOM 3Tare, OXBAaTbIBAIOIIEM IIOCIIEAHHE
320 net, aBanensTa Jlona u, B yactHoctu, Cra-
pbiii JIOH IOABEPINIMCH PYKOTBOPHOM «IIEpe-
cTpoiike». B nepuon A3oBckux noxonos Ilerpa
I B 1696 1. kopabau ¢ ocaakoi 3,5 M MOIIIH IIPO-
xonuTh Bce pykaBa Craporo JloHa U BBIXOIUTH
B Taranporckuii 3aimuB. Bo Bpemsi pycCKo-Ty-
peukoii BoitHbl 1735—-1739 rr. npu ocraBiieHun
Typkamu Kpenoctu A3oB pykaB Crapsiil [lon
ObUI HaMEPEHHO TMEepEeChIIaH CTPOUTEILHBIM
MaTepHuajoM U 3a0UT 3aTOIJICHHBIMU IIOCKO-
JOHHBIMU cygamH. B pesynbrare oOpaszoBaics
3HAMEHUTHIN A30BCKHiI epekar (puc. 1).
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Puc. 1. Cospemennas euopozpaghuueckas cems denvmol J[ona.
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B cBoeil pabore «/lonckue rupnay I1.B.
bensiBckuii [1872] BbICKa3bIBaeT cCienyrolee
npeanonoxkenue: «CTonb 3HaYUTEIbHOE 00Me-
JICHHE 3TOT0 pyKaBa MPOU30ILIO HE TOJIBKO MO
€CTECTBEHHBIM NPUYMHAM, HO TAKXKe U BCIIEA-
CTBHE YMBIIUICHHOTO 3aCOPEHHMS, IPOU3BE/ICH-
Horo Ttypkamu. IIpu ocraBieHuum ocmaHamu
A30Ba pyCCKMM BeCh KaMEHb OT B30pPBaHHBIX
A30BCKHUX YKpEIJICHUH OpOoCHIIM B BOIY C Iie-
JbI0 3aCOpUTH peKy. EcTb Takke OCHOBaHUs
MPEoIararh, 4To ¢ TOU ke 1eIbI0 UMH OBbLIO
3aTOIUIEHO HECKOJIBKO CYyJIOB Ha camoM (ap-
Barepe. Ilpeanonoxenue 310 mpeAcTaBiIseTCs
JIOBOJIBHO TIPaBJONOI00HBIM, TaK KaK M B Ha-
cTosiIee BpeMsl INTyOMHa BBIIIE M HIDKE A30Ba
nocturaet 20 ¢yrtoB (6 M) u Gosee, U TOIHKO
nepea cambiM A30BOM 00pasyercsi OOLIUpPHBIN
nepeKaT ¢ HaMMeHbIIeH TyOuHON 4—5 QyTOBY.

B nepuon Kpbeivmckoit kamnannu 1853—-1856
IT. s HENOMyIIeHus npoxoaa B JloH ackaap
AHIITUICKOTO M (PPAHITY3CKOTO (JIOTOB B YCThSIX
TUpJ1 OBLTH CO3/1aHbl HCKYCCTBEHHBIE ITPETPAIbl
B BUJIC 3aTOIJICHHBIX Oapx ¢ kamMmHeM. B paGore
A. Tyumea «XpOHUKHU HUCTOPUU CTPOUTEIIb-
ctBa AJIMK» [2013] ormeuaercs, uto B 1853—
1856 rr. maBHble npoTOKM JloHa OKa3zaiuch
MIOJTHOCTBIO IEPEKPHITH 3aTOTNICHHBIMU OapiKa-
MU, TPYKCHHBIMU KAMHEM M 3arpaJIUuTEIbHBIMU
COOPYKEHUSIMU. DTOT (aKT ObLI MOITBEPKICH
CIIELMAJIbHOM KOMMCCHEU II0J] PYKOBOIACTBOM
koHTp-aamupana M. ByrakoBa, npuOsIBIIETO
B 1857 1. st 0603peHust MOpToB A30BCKOTO U
Yepnoro mopeii [Tyuies, 2013].

B 1893 r. B pe3ynbrare JHOYIITYOUTEIBHBIX
paboT Ha y4acTke A30BCKOTO Iepekara riryou-
Ha nocturia 8 ¢yroB (2,4 m). Ho npu cuiib-
HBIX CTOHaX IIyOuHa cocTaBisia Beero 4 dyra
(1,2 m). B 1903 r. yriryOuth A30BCKUil mepekar
yaaiocs 10 3,6 M. B 1910 r. ropoackoe ynpas-
JeHne A30Ba XOIATaliCTBOBAJIO O PACUUCTKE
HCKYCCTBEHHBIX 3arpaxkJeHuii B MepuHOBOM
THpJIE C IIEeTbI0 MOyuYeHHs] B HeM TIIyOuHbI 12
¢yToB (3,6 M) U BOBMOXHOCTH COOOILIEHHS C
Taranporckum penjgom. B Hauame XX Beka B
pykase Crapslii [IoH nocie 3HaYUTENbHBIX pa-
00T 1Mo IHOYIITYOJeHHI0O A30BCKOTO Iepekara
YIYYIIWICS BOZOOOMEH, YBEITHYMINCH CKOPO -
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CTH CTOKOBOT'O T€YEHUs, POU30II0 HE3HAUU-
TeNbHOE nepepacnpeneneHue croka [Cokonos,
1911; 3unos, 1913].

3aMeTHBIM (haKTOPOM, TpaHCPOPMUPOBAB-
LIMM €CTECTBEHHYO LIUPKYJISLIMIO BOAHBIX Macc
B KyTOBOM 4acTH TaraHporckoro 3ajimBa, 4, Kak
CIIEICTBUE, NPUUYMHON M3MEHEHHS CEIU MEH-
TallM¥ PEYHBIX BEIHOCOB HA YCTHEBOM B3MOPbE
JloHa crana ceThb UCKYCCTBEHHBIX OCTPOBOB —
HABUTalIMOHHBIX CTBOPHBIX 3HAKOB. Ellle B KOH-
ne XVII Beka no Ykasy Ilerpa I ot ssuBaps 1699
I. HarpoTuB rupna Kyreppma Obu1M OCTPOSHBI
JIBa MasiKa, a OT KyTFOPbMHHCKOI'O YCThs B CTO-
POHY 3aiuBa ObLT 3a0UT CBaMHBIN psil, MperHa-
3HAUEHHBIN JJIs1 OrpakIeHHsI OyIy "LIEro Cy/l0-
BOro xoza. OcranabHble TUPIIOBBIE pyKaBa ObUIN
[IEPETOPOKEHBI NIOTUHAMHU, & UX CYIOXOAHOE
3HauUEHHE 0TYACTHU OBLIO YTPAuCHO.

B nepuon Hayana akTUBHOM AESATEIBHOCTH
Komutera nonckux rupn B 1870-x rr. Obuin
BBICTPOEHBl MOHYMEHTAJIHBIE CTBOPHBIE 3HA-
KM: 1Ba B K0>KHOM yacTu TaraHporckoro 3aausa
U 7Ba B MOpcKo# dactu rupiaa Ilepesonoka. B
1883 r. Ha NOAXOHOM ydacTke K nopry Taran-
pOT IOCTPOEHBI elle ABa CTBOPHBIX 3HAKa, I10-
Ty4yuBIIME Ha3BaHHMe «XaHaHnOeeBckuey. [Ipu
cTpouTesbeTBe  A30BO-J[OHCKOTO  MOPCKOIO
kanana (AJIMK) B 1929 1. B ero cTBope mosi-
BUJIOCH JIBA HACBIIIHBIX OCTPOBA U HA HUX — JIBA
CTBOpHBIX 3Haka. B urore, BAOIb B3MOpPbs Ha
IIPOTSKEHNUHU 9 KM BBICTPOMIIOCH B LIENIb BOCEMb
HCKYCCTBEHHBIX OCTPOBOB.

HckyccTBEHHBIE HACBIU-TIPErPajbl B BUAE
A30BCKOro Inepekara M HCKYCCTBEHHOH IIpe-
rpajgsl B ycThe rupia MepuHOBO co3paBaiiu
ycinoBus ansi cinaboro BojgooOMeHa U 3abo-
JJAaYMBaHUS MpPOTOK. VCcKyccTBEeHHas HacChIIb
MpocyIIecTBOBaja A0 Hadyana XX Beka u Oblia
OKOHYAaTeJIbHO cpe3aHa B 1926-1927 rr. npu
crpoutensetBe  AJIMK. KapnunansHoe wu3-
MEHEHHUE TMJIPOJIOIMYECKOI0 pPEKMMa pyKaBa
Crappiii J[oH mpou301LI0 MOCHE 3aBEPIICHUS
ctpoutenberBa AJIMK. Ilpope3s ocHOBHOro
CYIOXOZIHOTO KaHajla Ha ydacTke pykaBa Cra-
poiit Jlon cocraBmiia 5—-11 m. Kanan 6su1 nipo-
pbIT TiyOuHo# 13,5 ¢yros (4,11 m), ero npo-
TSDKEHHOCTh cocTaBuia 21 km. Ilogxomnoit
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[TyOOKOBOJHBIN KaHall 3HAYUTEIbHO M3MEHUII
YPOBHEBBIN PEKUM, YBEIMUWI YKJIOH JIHA, YTO
IIPUBEJIO K YBEIMYEHUIO JaJbHOCTU JEHCTBUSA
CTOKOBBIX T€4EHMH Ha INPENyCTHEBOM B3MO-
pee.

Pe3ynbTaroM HMHTEHCUBHBIX JHOYIIIyOU-
TEJIHBIX pabOT CTAIM CYIOXO/IHbIE TIOABOIHBIC
ka"aibl. Tak, B 1902 1. miupuHa Cya0X0IHOTO
KaHana cocrasimsuia 120 M, mrybuna g0 4 M.
VYryOnennsiii  yuactok rupna Erypua mpo-
pe3an HauOojee BO3BBILICHHYIO 4acTh Oapa ¢
myounamu He Menee 1,5 m [Cokomnos, 1911;
3uios, 1913; Tyuwes, 2013]. B ectecTBeHHBIX
YCIIOBUAX JIOHCKOM Oap 710 MpoBeIeHUs] HHTEH-
CHUBTHBIX JTHOYITyOUTENBHBIX pabOT SIBISII-
C «IPUPOAHOW» HACBIINHOM HU3KOHAIIOPHOMN
IUIOTUHOW, KOTOpas 3HAYMTEIBHO PEryJnpo-
BaJia PacXofbl BObI, CIIOCOOCTBYSI TEM CaMbIM
YMEHBILIEHUIO CKOPOCTH BOJHOIO IOTOKAa Kak
Ha yCTbEBOM B3MOPbE, TaK U B JeibTe. To ecTh
B IIEPUOJI MEKEHU U MAJIOBOAbS T'MIPOJIOTHYe-
CKMI pexuM B Jeibre p. JJOH HOCUI «JIMMaH-
HBII» XapaKTep C MUHUMaJIbHBIMU CKOPOCTSAMU
CTOKOBOTO TEUEHHsI, YTO CIIOCOOCTBOBAIO B
TOM 4Hclie U 00Jiee UHTEHCUBHOMY IPOTPEBY
BOJIHOW MacChl.

C OTCyTCTBHMEM €CTECTBEHHOHN Iperpaibl
YBEJIMUWICA YKIOH. BmecTe ¢ 3TMM yBenu4u-
Jach CKOPOCTh BOJIHOIO IOTOKa, YTO Haubo-

Jie€ OTpa3ujIoCh Ha IIOHWKEHUM YPOBHS BOJBI
B JIeJIbTE B IIEPUOJ CTOHHBIX SBICHUHU. B mox-
TBEP)KJIEHUE ATOr0 IPUBENEM BBIBOJI M3 OT-
yera Komurera nonckux rupia 3a 1904 r.: «B
MO CJITHUE TOJ1a, KOT/Ia ¢ OOIINM yTiTyOneHu-
€M BCET0 Cy[I0XO/IHOI'0 KaHajla COBEPLIEHHO UC-
4ye3 MOPCKOH 0ap, CIIy>KUBIIMKA MOTYYUM IIpe-
IIATCTBUEM JIJISl UPE3MEPHOTIO MAJIEHUSI BOJIBI BO
BpEMSI CHJIBHBIX CTOHHBIX CEBEPO-BOCTOUHBIX
BETPOB, CTAJIM HAOMIONATbCA HEOOBbIYaiiHBIC
IIOHM)KEHUSI TOPU30HTA BOABI, KOTOPBIE paHee
Jake He OBbLIM M3BECTHBI MECTHBIM CTapo-
xwiaM. Tak, Hanpumep, B 1904 1. croH Bozbl
ObUI HACTOJIBKO CHJICH, YTO PEWKH y TIaByde-
ro MasiKka, MOCTaBJIEHHOIO B KOHLE KaHajla Ha
pacctosiHuM 18 BepcT oT ycThs p. IlepeBonoku,
nokassiBanmu 10,5 ¢yToB HIke Hyas» [OTYET
KomuTera..., 1906; Tyumes, 2013].

Ha npexacraBnennom rpaduxe (puc. 2) or-
pa)keHbI TOJJOBbIE MUHUMAJIbHBIE YPOBHU BOJIbI
Ha JlomnmeiictepckoM nocty Komurera 1oHCKHX
rupia B nepuof ¢ 1872 no 1912 r. [bensasckuid,
1872; 3uioB, 1913]. 3aeck Habmromaercs 3Ha-
YUTEJIbHOE U3MEHEHUE YPOBHEBOIO peXKuMa C
Havana 1900-x rr. Takoe yuacTuBieecs: oOme-
JIeHUe B JieabTe p. JIoH CBA3aHO C OTCYTCTBHEM
€CTECTBEHHOM Mperpajibl B BUIE TOHCKOTro Oapa
U CO 3HAUUTEJIbHBIM YBEJIIMYEHUEM YKIIOHA JIHA
Ha YYacCTKE [10/IBOJHOM IPSbI.
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AHanu3 pacrpenenacHusl CToka Ha y3JI0BOM
yudacTke pykaBa Crapslil JIoH B €CT€CTBEHHBIX
ycioBusx B 1924-1927 rr., a Taxxe rocie cTpo-
urenbcTBa AJIMK B 1928—-1932 1. mo3Bonsier
3aKJIIOYUTh, YTO IPOMU3OLLIO 3HAYUTEIBHOE
yBeJIMueHUe cToka B rupiae Ilecuanom (mourn
B 2 pasa) u HebomnpIioe (Ha 5 %) yMeHbIlICHHE
cToka B rupiax Mepunoso, CBunoe u Kpusoe.
B nmanpHeimem mo pesysbraraM ChEMOK IS
caMmoro mnojHoBojgHOTO (1963) u camoro Mma-
noBoxHoro (1972) rogoB Habmromaem peskoe,
B 5,7-12 pa3, ymMeHbIIEHUE CTOKA B TUpJIE Ha
1ore nenabsTel JloHa. Pe3koe yMeHbIICHHE CTOKA
B TUpJI€ B MIEPUO/] Y’KE IIOCIIE OCHOBHBIX JHOY-
DIyOUTENBHBIX PA0OT MPU MPOKIAIKE MOPCKOTO
KaHaJia IPUBOAMT K BBIBOJLY, UTO JIJIsI e111e 00JIb-
mero yeenuyeHusi ctoka B AJIMK B uctokax
rupJl ObUTH MPOBENEHBbI pabOTHI MO CO3AHUIO
HCKYCCTBEHHBIX HACBINEH.

VYriryOneHHble y4acTKy B aesbre Jlona npu-
BEIM K 3HAYUTEIBHOMY MepedOopMUpPOBAHUIO
CTOKa B KPYIHBIX pyKaBax. Y KIIIOYEBOIO y3ia
pasBeTBieHUs JloHa, MeXIy pykaBamu bosib-
mass Kananua u Crapeiii [loH, npou-3o1uio
3HAYUTEIBHOE  IE€PEPACIIPENEIICHUE  CTOKA.
Hons BonHoro croxka B pykase Crapsiil JloH
nocturna 30 %. 3aKOHOMEPHO YBEJINYWINCH
CKOPOCTH CTOKOBOI'O TE€YEHMsI KaK B PEYHOH,
TaK U B MOPCKOi yacTu kaHana. CyliecTBeHHas
Tpanchopmalus U nepepacrpesieieHue CTOoKa
IIPOM30LLIN HA y3JIOBOM y4YacTKE MEXAY I'Hp-
namu CBunoe, Mepunoso, Ilecuanoe u Kpu-
Boe. Tak Kak OCHOBHas NpoOpe3b IpollIa Ha
ydacTtke nporoku IlecuaHol, nois cToka yBe-
auuuiachk B 4-6 pa3. B 310 xe Bpems 3Hauu-
TENbHO YMEHBIIMWICS CTOK B rupiax CBHUHOE U
Kpusoe — B 6—12 pa3. B rupiae Mepunoso noins
CTOKa yMeHblImIach B 1,5-3,8 paza.

Heckonbko crmaxuBaronui Wid 1axe npo-
TUBOIIOJIOXKHBIN 2(P(PEeKT UMeeT CTPOUTEIILCTBO
[uMIIAHCKOTrO BOLOXpaHWINILA. B CBA3M € U3b-
SATHEM YaCTU CTOKA PACTSIHYJINUCh BO BPEMEHU
BECEHHHME NaBOJKH, YMEHBUIWJIOCH BIIMSHUE
BOJIHBI BECEHHEro Mmo0i0BoAbA. CTpouTelb-
cTBO [[MMIIAHCKOM IUIOTHHBI, @ B IOCJIENYIO-
IIEM HU3KOHANOpHbIX KoHCTaHTMHOBCKOTO,
KoueToBckoro u Apyrux ruapoysiioB, oOpas3o-

34

BaBILUX, 10 CyTH, PyCJIOBbIE BOJOXPAaHMUIIMILA
co cnabbIMU CKOPOCTSMU CTOKOBOTO TEYCHMS,
KapIMHAJIbHO W3MEHUIM TUAPOJIOTUYECKUH,
TUAPOXUMHUYECKUH, THIPOOHUOTOTHYECKUN
pexumbl Hrkuero /lona. Bmecre co 3Haun—-
TENbHBIM M3MEHEHMEM IE€pepaclpeesieHus
JKHUJIKOTO CTOKA 3@ CYET CPE3KM MAKCHMAaJbHO-
IO CTOKa B IIEPUOJ], BECEHHETO IOJOBOAbS PE3-
KO yMEHbBIINIACh BEJIUYMHA TBEPAOIO CTOKA.
Ecnu no Bo3zBenenust LluMirsHCKOro rupoysia
CPEIHEroJ0OBOM CyMMAapHBIM TBEPABINA CTOK CO-
craBis1 4 358 ThIC. T, TO B KOHIE XX — Havajie
XXI Beka oH cHU3MIICS 10 236 TBIC. T, TO €CTh
B 18,5 pa3. Takas Tpanchopmanus XUIKOro U
TBEPJIOTO CTOKA B YCJIOBUAX 3aperyIupOBaHHO-
r0 peKMMa SBWJIACH MOCJIEIHUM AaKKOPJOM Ha
MyTH aHTPOIIOTEHHOTO Pe00pa30BaHUs pelibe-
¢a aBannensThl JloHAa M TaraHpOrCKOTro B3MO-
pbs [Matuos u ap., 2019].
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DYNAMICS OF CHANGES IN THE HYDROREGIME OF THE
DON RIVE IN THE XVIII-XXI CENTURIES: STATISTICS, CLIMATE,
CONSEQUENCES OF RUNOFF REGULATION

Matishov G.G., Kleshchenkov A.V., Moskovets A.Yu.

Annotation. The article discusses the problems associated with changing the regime
of the Don River. Based on the analysis of archival and historical data for more than 2
centuries, 3 stages of the water content of the Don River basin have been identified. The
reasons for the change of the flow of this river are related to both climatic cycles and the
construction of a network of hydraulic barriers and structures.

Key words: Don river, climatic cycles, changes in water flow, hydraulic facilities,
dynamics.

VK 556:536;556.5.04/08;556.16

OIIEHKA BO3JEVCTBHSA MOBEPXHOCTHOI'O
CTOKA HA BOJHBIE OBBEKTbI

Haouee 3.A., Amup3zooa O.X.
Hncmumym 600nwix npobnem, euoposunepeemuxu u skonoeuu HAHT

Annomayusn: B oannoii cmamoe uzyuensvt 60npocvl OYeHKU 8030eLCmEUsl 8blOpAChIBa-
eMbIX NOBEPXHOCMHBIX CIMOKO8 HA 800Hble 0Obekmul. Tlokazano, ymo cocmosanue 00HbIX
00beKmMo8, 8 OCHOBHOM, 3AGUCUM OM KIUMAMUYECKUX U 2UOPOTOSUHECKUX XapaKmepu-
CMUK, a makace om cocmasa U Koiuiecmed no8epxXHOCHHO20 CHOKA NpU copoce 6 6000e-
max. B cmamve makawce 0atomes pekomeHoayuu, no nosblueHUo 9K0102U4eckoll beonac-
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HOCMU 800HOU HKOCUCTEMbL U NOOOEPACAHUS 20Me0CMA3d B00OHBIX 00bEKMO8, YMO 8 C80I0
ouepedb nooUepKuUsaem HeodX00UMOCHb 6HEOPEHUS. PAZTUYHBIX KOMIAKMHBIX OUUCTIHBIX
YCMAHOBOK 0151 RPE08aAPUMENbHOL OYUCTKU HOBEPXHOCIHO20 CIOKA.

Kniouegvle cnosa: cucmema 6000chabicenuss u 60000MEEOCHUsl, CMOYHbLE 800bl, NO-
BEPXHOCMHDIL CIMOK, NUMbEBAsL 600, TUBHEBbLE OCAOKU.

Beenenue. OnpezneneHo, 4To ojHa U3 OC-
HOBHBIX 3a7a4 lleneil ycToM4umBOro pasBuTHUs
(IIYP 6.3.) nanpaBneHa Ha COKpalleHHE BIBOE
JIOJIM HEOUMIIEHHBIX CTOYHBIX BOJ, COpachiBa-
eMBIX B BoAHbIE 00beKkThl. K ToMy ke, obecre-
YEHHE Ka4eCTBa BOAHBIX OOBEKTOB 3aBUCHUT OT
[IOCTOSSHHOTO MOHUTOPUHIA U KOHTPOJISL UCTOU-
HUKOB 3arpsi3HEHUST U HEKOHTPOJIHUPYEMBIX
copocos [1].

B cBow ouepenp, 3arpsA3HEHHbIE BOJHBIE
OOBEKTBl MPENCTABISAIOT CEPbE3HYIO YIpo3y
JUISL 31I0pOBBsSI 4eJOBEKa M (PYHKIMOHUPOBA-
Husl skocucteM. HekonTponnpyembie cOpochl
MOTYT NPUBECTU K 3arpsi3HEHUIO0 MCTOYHHUKOB
MIUTHEBOM BOJIbI, IEPErpy3Ke BOJHBIX OOBEKTOB
OpraHMYECKUMHU BELIECTBAMU (BbI3bIBas 3BTPO-
(buKamo), HAKOTUICHUIO TSHKEJIBIX METAIJIOB,
He(TENPOAYKTOB U IPYIUX 3arps3HUTEICH.

K HexoHTponupyeMblM cOpocamM MOXHO
OTHECTU INOBEPXHOCTHBIE CTOYHBIE BOJBI (TIO-
BEPXHOCTHBIE CTOKH). [IoBEpXHOCTHBIE CTOKH,
Hapsily ¢ APYTUMU 3arpsi3HEHUSIMU, MIPEICTaB-
JSIFOT HEMAaJIOBAXHYIO OIACHOCTh JUIst Ona-
rOCOCTOSIHUSL OKpy»Karomend cpensl. lloBepx-
HOCTHBI CTOK BKJIIOYAaeT B ce0sl: JOXKIEBbIE
W JMBHEBBIE OCAJKH, Talible, WHQWIBTPAIH-
OHHbIE, MOJIMBOMOEYHBIE, JPEHAXHbIE U IPO-
M3BOJICTBEHHBIE CTOYHbBIE BOJIbI, OTBOJUMBIE C
TEPPUTOPHUI POMBIIIJICHHBIX PEANPUATHIN.

AHanu3 IUTepaTypHbIX UCTOYHUKOB IOKa-
3BIBACT, YTO B KPYIHBIX TOopojax i cOopa,
OTBEJICHUS U OYUCTKH IOBEPXHOCTHOTO CTOKA B
3aBUCHUMOCTHU OT YCJIOBHM ypOaHM3UPOBAHHBIX
TEPPUTOPUI U COCTOSHUS rOpPOAa MPUMEHSIOT
pa3InyHbIE CUCTEMBI U CIIOCOOBI [2-4].

Lenp u 3amaum uccnepnoanus. Llens uc-
CJIEJJOBAHUS COCTOMT B OLIEHKE BO3JCHCTBHS
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MTOBEPXHOCTHBIX CTOKOB Ha BOJHBIE OOBEKTHI U
OKPY’KaIOILYI0 Cpefy, a TaKKe pa3padoTke pe-
KOMEHJIALIMI U TPEIJIOKEHUN 110 MMOBBILICHUIO
HKOJIOTUYECKON 0€30MacHOCTH BOIHBIX DKOCH-
CTEM.

B OonpIMHCTBE CTyyaeB XapakTep U COCTaB
3arpsI3HAOLIUX BELIECTB IOBEPXHOCTHBIX CTO-
KOB pa3HOOOpa3eH 1 HecTabuIIeH, a B yCIOBUAX
rOPO/IOB ITOBEPXHOCTHBIE CTOKH 3arpsi3HEHBI, B
OCHOBHOM, B3BEIICHHbIMHU BEILIECTBAMU U HE-
¢renponykramu. I[lostomy, s coxpaHeHHUs
OKpYXarollel cpeasl mpodiema cOopa, OTBe-
JICHUS] U OYHUCTKU TOBEPXHOCTHBIX CTOKOB, a
TaKKe MOJAepKaHHsI TOMEOCTa3a BOAHBIX 00b-
€KTOB, SIBJISIETCS] BAXKHOM M aKTyaJIbHOW MEPOI.

OObexT uccrnenoBanus. Pexa /lymanOunka
oOpasyetcsi Ha TeppuTopuu ropona [lymante,
nocye ciusiHus peku Bap3o6 u JIyqo0. Dxono-
ruyecKoe coctosHue peku Jymanounka ocodbo
BaYXHO M 3HAYMMO JUIsl pa3BUTHUS Typu3Ma, J0-
cyra 4 BOJHOIO CIIOpTa. 3aKaHYMBAETCS peKa
npu BriajeHuu B pexy Kapupnuran (puc.1.)

B pesynbrare mosieBblx paboT, MPOBEIECH-
HBIX BJI0JIb peky JlylaHOMHKa Ha TeppUTOpUN
ropoma JlymranGe, Obut COOpaHBI 6 HazeM-
HBIX KOHTPOJIBHBIX TOYEK 0TOOpa mpod BOAIBI
C IIOMOILBIO CHCTEMbI INIOOAIBHOTO IMO3MIIU-
onupoBanus (GPS) ¢ pexu [ymanOunka s
JAJIbHEHIIET0 KAapTUPOBAHMS W BU3YaJIbHOU
MHTEPIIpETAU TEPPUTOPUHN UCCIIEAOBAHUS.

B ropone lyman6e ¢yHKuIMOHHpYET He-
[I0JIHAsl pa3ziefibHasl CUCTEMa BOJIOOTBEACHUS.
XO035UCTBEHHO-OBITOBBIE CTOYHBIE BOJIBI CO-
BMECTHO C IPOU3BOJCTBEHHBIMU CTOYHBIMU
BOJIaMU TIOCJIE TIPEABAPUTEIBHON OYUCTKH (JI0-
KaJbHAs OYMCTKA) OTBOJATCS Yepe3 OO0 CH-
CTEMY BOJIOOTBEACHHUS.



Boonvie pecypcut

68°37'30"E

68°42'0"E

68°46'30"E

68°55'30"E

38°42'0"N

g 1374 1 MocT KopBoHa
g . 2 Y kapbepa
3 3 MocrT 46

L 4 Y Esapa

- 688 5 Moct Kapamosa
6 MocT Yopbora

z| = Peka
o
E A Touku otbopa npob
g

38°33'0"N
T

38°28'30"N
T

1
38°37'30"N

AP

38°33'0"N

1
38°28'30"N

B L8 sy
68°37'30"E 68°42'0"E

—_—
68°46'30"E

-
68°51'0"E

Pucynox 1 - Kapma pexu /[ywanbunxa

B ropone JlymanOe ¢GyHKIIMOHUPYET He-
MoJIHAsl pa3ziefibHasi CUCTEMa BOJIOOTBEACHHUS.
XO39HCTBEHHO-OBITOBBIE CTOYHBIE BOIBI CO-
BMECTHO C TPOU3BOJCTBEHHBIMU CTOYHBIMU
BOJIaMU TIOCJIE TIPEBAPUTEIBHON OYUCTKH (JI0-
KaJIbHasi OYUCTKA) OTBOJSTCS Yepe3 OOIIYIO CH-
CTeMY BOJIOOTBEACHHS.

CToK JOXIIEBBIX U JIUBHEBBIX BOJ, Tajble
BO/JIbI, MTOJINBOMOGYHbBIE U JIPEHAKHBIE BOJBI, a
TaK)ke OBEPXHOCTHBIE CTOKH MTPOMBIIIICHHBIX

MPEANPUATHH (B HEKOTOPBIX CITyYasiX MPOMBIIII-
JIEHHBIE CTOKHU MPOXOJAT JIOKATBHYIO OYHCTKY)
OTBOJISITCS Yepe3 JIOTKOBYIO CETh, KaHAJIOB M
cenecOpocoB, TJe Aajiee OHM TIOMAIal0T B BO-
JIOEMBI pa3IMYHOTO HaszHauyeHws. Ha pucyHke
2 MOKa3aHO CXEMaTHYHOE N300paKeHHE UCTOU-
HUKOB TIOBEPXHOCTHBIX CTOKOB, CUCTEM cOOpa,
OTBEJCHUS U OUUCTKHU ISl yCII0BHi ropozaa Jly-
maHoe.

CucreMa cGopa H OTBEIeHHS H OumncTKa b C6poc B
' ' BOJIOEM
Cucrema
OwicTHBIE $
coopa — B BomHbIT
TOPOACKHX RatpyEe e 00BEKT
CTOYHBIX BOI ropoaa
JlokampHbIE 1
B OKaTbHas — B BomHBIIl
6 OYHCTKA 00BEKT
opa
: um B OC
: . (cenTHkm) :
B BoHBIIT 00bEKT HJIH B OKPY’KAIOIIYIO CPey
0e3 mpeBaPUTEIbHOI 0HCTKH MOBEPXHOCTHOTO CTOKA

Pucynoxk 2. — Cxemamuunoe uzoopasicenue cucmemsvi coopa, omeooa
U OUUCIIKU CTHOUHBIX 800 U NOBEPXHOCTIHO20 CMOKA
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Kak BugHO U3 pUCyHKa, IpU cOOpe U OTBe-
JIEHUH IIOBEPXHOCTHBIX CTOKOB 10 CUCTEMBI I'0-
POICKOW KaHAIU3alMy WM JIOKAJIBHBIX OYHCT-
HBIX COOPYXKCHHUH, a TaKKe MX JaJbHEUIIEro
OTBEJEHHUs J0 CTAaHLUHMHU OYUCTHBIX COOPYXKe-
HHUI TOpOJa, OTPOMHOE KOJIMYECTBO MOBEPX-
HOCTHBIX CTOKOB, BKJIIOYas ¥ OOJBIIONH 00beM
HEKOHTPOJIUPYEMBIX COPOCOB B BUJE MOTEPH,
MOTAIAl0T B BOJHBIE OOBEKTHI HIIU B OKPYKaI0-
LIYIO IPUPOAHYIO CPELY.

B ycnoBusx ropoaa Jlymante noBepxHocT-
HbIE CTOKHM IMOMaaalT B peky JlymaHOuHKY, B
OCHOBHOM, C JIEBOTO Oepera uepe3 JOTKOBYIO
CETh, OTBOJISIINE KaHAJIBI U CeIecOPOCHI.

Meroabl ucCCIIENOBaHUS U HCIOJIb3yEMbIE
nanable. Du3uKo-XxUMUYecKud u OakTepuo-

JIOTMYECKUH aHalu3 OTOMpaeMbIx Mpod ObLI
MIPOBEJICH 0 CTaHIAAPTHBIM METOIUKAM B LICH-
TpanbHOH Jlaboparopuu KOHTPOJS KadecTBa
Bobl I'VII «/lyman6eBogokanam.

B nensx orbopa oOpas3ioB BoOjbl, BHaUYaIe
Obula TIPOBEJCHA KaJIMOpPOBKA IMOPTATUBHOTO
anmapara «Xanu». OOpasipl Bobl ObUIM OTO-
OpaHbl B miecTd Toukax (Ttabm.l), HaumHas c
ycThsl peku Bap300, 1 3akaH4uBas, mocie BHa-
nenus pexu [lymanOunka B pexy Kaduphu-
raH U OYUCTHBIX COOPYKEHUH, MOCie BBITYCKa
OYMIIICHHBIX CTOYHBIX BOJ B peKy. PacctosHue
Mexay nukeramu Nel u Ne6 cocraBusier 25,2
KM.

Tabmuma 1.
Mecra 1 KOOpJMHATHI TOYEK 0TOOpa Mpod
< - ~
@ <9
AR = 5 g g § g EC, | TDS,
=|1E| 8 o & = g S £ |Tec|pH | pS/| ppm
e o 5 '8 = S cm | (mg/L)
= 2 2
| e
Nl | 2 | g | Pexa Kaguprmran | 500)5000 | ggogqagr | 18.4 | 8.0 | 041 | 296
< | 2| (mocr Koprona)
N | o | Pexa Jlyman6un-
Ne2 | | & | xa, (oxono kapbe- | 38°30'44.1" | 68°46'15.9" | 21.8 | 8.4 | 0.17 126
I pOB)
S < Peka [lyman-
Ne3 | | & | Ounxa, (Moct 46 | 38°31'51.9" | 68°46'13.4" | 22.1 | 8.4 | 0.14 109
I MKD.)
N | o | Pexa Jlyman6un-
Ne4 % 2 Ka, (y «EBapa») | 38°34'04.4" [ 68°46'09.2" [ 22.2 | 8.4 | 0.15 112
q— —
S o | Pexa Jlymanoun-
NeS | 8| F| xa, (moct Kapa- | 38°36'05.9" | 68°46'26.1" | 21.5 | 8.2 | 0.16 121
bl MOBA)
| =
Neo | @ | | PeraBapsod i seosg04 6v | 68045489 | 215 | 83 [ 015 | 112
< | = | (mocrYopbor)
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B mensx ompeneneHuss OCHOBHBIX IIOKa-
3aTeniell KauecTBa BOZABI ObUT MPOBEJCH (PHU3U-
KO-XMMUYECKHH aHaJIN3 0TOMpaeMbIX mpod 1o

CTaHJAapPTHBIM METONUKaM. Pe3ynbpraThl aHaIN-
30B TI0 HEKOTOPBIM BHIOPAHHBIM TMOKA3aTEIsIM
MPUBOAATCS B Tabmnuiie 2.

Tabmanma 2.

DOU3NKO-XUMUYCCKUI aHaIM3 OTOOPAHBIX MPOO

Pesynbrarel aHamu3a 1o To9KaM oT6o-
HanmeHnosa- Hopma no TOCTY pa
Ne r.m1. | Hue mmokasaTe- | 2784-82 «Boma muTbhe- M- | u- | Hu- | [In- | IIn- | n-
e Bas» KeT | kKer | xer | ker | ket | KeT
Nel Ne2 | Ne3 | Neq4 [ Ne5 | Ne6
1 [Tpospaunocts | He 60mee 30 cm 25 30 29 26 12 (24

2 MyTHOCTB 1,5 (mr/m) 9,8 39 |52 |88 20,7 (10,3

3 JKectkocTh He 6onee 7,0 (mr.oks/m) |3,65 |1,85 |1,85 |2,0 |2,1 |21
4 Kanpumin 7-10 (Mr.5KB/11) 2,55 1,35 | 1,35 | 1,5 1,55 [ 1,35
5 Marnuin (MI.3KB/11) 1,1 1,35 |0,5 (0,5 [0,55 (0,75
6 Cynbdarst He 6onee 500,0 (mr/mm*) | 45,3 39,7 139,5 |28,9 |28,0 |30,7

7 | Cyxoii ocTaTok | He 6omee 1000,0 (mr/ 110 100 {100 |115 |[130 |130

)
8 IIlemoyHOCTH 0,5 - 6,5 MMOTB/]I. 3,2 1,8 1,5 1,5 12,0 (1,9
9 Xmopupst He 6oee 350 (mr/mm?) 150 (50 |50 (45 |45 (4,0

Kax BugHO 10 pe3ynbpraram (hU3UKO-XUMU-
YECKHMX aHaJIM30B, Ka4eCTBO BO/IBI peku Bap300,
Jyman6unka u Kapupuuran B nepuos 3acyii-
JIMBOM TOTONBI yCJIOBHO 4ucToe. Ho cormacHo
HUCTOYHUKY [S5], B OCHOBHOM, MYTHOCTb BOJIbI
MIPEBBINIACT JIOMYCTUMOE 3HAUYCHUE U YBEJIIMUH-
BaeTCsl B CE30H JOXKJICH (C MapTa 1o UIOHb), C
1000 mo 2000 mr/, a uaoraa 6onee 6000 mr/.

WNHorna moBbIIeHHE MYTHOCTH BOJABI MO-
JKET OBITh BBI3BAHO BBIJICJICHUEM HEKOTOPBIX
XUMHUYECKUX BEIIECTB, TAKUX KaK: KapOOHATHI,
THUAPOKCUJIBI AJTFOMUHUS, MapraHIiia, BBICOKO-
MOJIE-KYJISIPHBIX OPTraHUYECKUX MPUMECEH Ty-
MYCOBOTO MPOUCXOXKICHUS, TIOSBICHUEM (PUTO
- ¥ 300IUIAaHKTOHA, OKHCIICHHEM COCIMHCHHI
JKeye3a KHUCIOpOAOM BO3ayXa, cOpocoM HeEo-
YUIICHHBIX TPOU3BOJICTBEHHBIX CTOUYHBIX BOJI U
ap. [6].

Kak cnenyer m3 tabnuiel 2, Ha THKETax
No5 m Ne6 cocTaB BOIBI IO MHOTHM ITOKa3aTe-
JISIM TIPEBBIIIACT HOPMY JIOMYCTHMBIX 3HaYe-
HHH. ITO 00BSACHICTCS TEM, YTO B 3THX MECTax
B peky /JlymanOuHka BHajgaioT cenecOpocshl
«ypakcoin» u «KapamoBa», a Ha nukere Nel
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MOBBILIEHHOE COAEPKAHUE XJIOPUAOB, IIEI0U-
HOCTb M MYTHOCTb OOBSICHSIIOTCSI BIIUSIHHEM
BBIITYCKa OUMIICHHBIX CTOYHBIX BOJ B peky Ka-
(bupHHraH, Mocjae OYUCTHBIX COOPYKEHUH.

Takum 00pazom, M3MEHEHHWE MYTHOCTH U
JpPyTHUX TOKa3aTesiel BOJbI B PEKE 3aBUCUT OT
MHOTHUX (DAKTOPOB U UIMEET CE30HHBIN XapaKTep,
HO B OCHOBHOM, 3aBUCHUT KaK OT OCaJIKOB, TaK U
OT BO3/ICMCTBUS aHTPOIIOT€HHOM JEATEIBbHOCTH
Ha Oaccelin pexku Bap300, u BciencTeue, yBe-
JMYEeHHe MYTHOCTH peku JlymaHOuHKa rocie
cOpoca MOBEpPXHOCTHBIX CTOKOB. Oxumaercs,
YTO MOBEPXHOCTHBIE CTOKH B CE30HBI JAOXKIEH
MOTYT OKa3aTh ellle 0oJiblliee HeraTUBHOE BJIU-
SIHUE Ha 3KOJIOTuIo peku JlyianouHka.

Omnpenenenrne KOHLUEHTPALMU 3arpsi3HSIO-
IIUX BELIECTB, B TOM YHUCJIE: COJEPKaHUE B3BE-
IIEHHBIX BEUIECTB, HE(PTENPOAYKTOB, a30Ta HU-
TpUTOB U HUTPATOB, Pocdaros, XIIK u BIIK u
JIPYTUX MUKPORJIEMEHTOB, 0COOEHHO BO BpeMs
MIABOJIKOBBIX CE€30HOB, MO3BOJISIT BBISIBUTH YPO-
BEHb 3arps3HeHust peku JymanouHku ot cOpo-
Ca MOBEPXHOCTHBIX CTOKOB.
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BoiBojibl. O1ipeienieHo, 4To COCTOSIHUE PEKH
JlynianOuHKa, B II€JIOM, 3aBUCUT OT T'HJIPOJIO-
TMYECKUX U KIMMATUYECKUX XapaKTEPUCTHUK, a
TaK)KE€ KOJIMYECTBA U COCTaBa IIOBEPXHOCTHOIO
CTOKa BBIOPAChIBAEMOIi BOJIBI B PEKY, Uepe3 JIOT-
KOBYIO CETbh, OTBOJSIIME KaHAJIBI U celecOpo-
cbl. PexoMenayeTcs, 4To B LEISIX MOBBIIIECHUS
9KOJIOTUYECKO 0e30MacHOCTH BOIHOW IKOCH-
CTeMbI U TOJJIEP)KaHUs romeocTasa OacceiiHa
pexu JlymanOunka, neiaecooOpa3Ho paszpabdo-
TaThb U BHEIPUTHb PA3JIMYHbIE KOHCTPYKLHUU U
Pa3HOBUAHOCTU PETYIHUPYIOIIUX PE3EPBYapOB
1 KOMIIAKTHBIX YCTAHOBOK JUISl IIPEIBAPUTEIIL-
HOM OYMCTKHM IIOBEPXHOCTHOIO CTOKa. JlaHHas
Mepa CIOCOOCTBYET YIIYUIICHUIO KayecTBa
BOJIbI /ISl AAJIBHEHIIETO HCIIOJIb30BAaHUS B Ka-
YeCTBE MUTHEBOIO BOJOCHAOKEHHUS U JPYTUX
HY)K]] HACEJIEHHBIX ITyHKTOB, HaxOIALIUXCS
BHHU3 10 TEYEHUIO PEKHU.
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pyisamunii 6a odvekmxou o0i maxxuk uiyoaano. Huwion 0oda wiyoaacm, Ku xonamu
obvekmxou 006il, acocan a3 XycyCusmxou UKIumi ea euoponozil, UHYYHUH a3 MUKOop 8a
mapkubu napmogooxou pyizamunue, Ku 6a oobvekmxou oo napmoghma meuasano, 6o-
bacmaczii oopad. /lap makona uH4yHuUH yuxamu 6anano oapoowmanu dexamapuu 3Kono0-
2uu sKocucmemau 00il 8a HU20X OOUMAHU 20MeOCmasu 00beKmxou ool 3apypamu Kop-
Kapo 6a mamouKku UHWOOMU SYHO2YHU MO3AKYHUU NeuaKuyu napmoeooxou pyiu3amunil,

mascusixo newHux00 2apoudaaHo.
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MoBooOXoU PYH3AMUHTL, 00U HYWOKTL, 6OpUOmu cei.
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ASSESSMENT OF THE IMPACT OF SURFACE
RUNOFF ON WATER BODIES

Nabiev Z.A. Amirzoda O.H.

Annotation: This article examines issues of assessing the impact of discharged surface
runoff on water bodies. It is shown that the state of water bodies depends mainly on climatic
and hydrological characteristics, as well as the composition and amount of surface runoff
when discharged into water bodies. The article also gives recommendations for improving
the ecological safety of the aquatic ecosystem and maintaining the homeostasis of water
bodies, as well as the need to introduce various compact wastewater treatment plants for
pre-treatment of surface runoff.

Key words: water supply and drainage system, wastewater, surface runoff, drinking
water, rainfall sediments.

Masbaymor nap 0opau myaiingoH:

Hab6wues 3oxup AxmanoBud, yHBoHYyu HCTUTYTH Machaiaxou 00, THAPOIHEPIeTHKA Ba
sxkonorusi AMUT. tem.: 909296329, E-mail: zohir-92@bk.ru

Amupzona Opud Xamun, JOKTOPH MIMXOM TEXHUKH, JOTCEHT, AupeKkTopu MHcTHTy-
TH Machajaxow 00, ruaposHeprernka Ba skosorusiu AMUT. Ten.: 987387272, E-mail:
orif2000@mail.ru

Caenenns 00 aBTopax:

Hab6wueB 3oxup AxmagoBud, couckateslb MHCTUTYTa BOJIHBIX MPOOJIEM, THAPOIHEPTeTH-
ku u skonorun, HAHT. tem.: 909296329, E-mail: zohir-92@bk.ru

Amupzona Opud Xamu, TOKTOp TEXHHUECKUX HAyK, JOIEHT, TupekTop MHcTuTyTa BO-
THBIX TTpobiieM, ruaposnepreTuku u sxonorun, HAHT. ten.: 987387272, E-mail: orif2000@
mail.ru

Information about authors:

Nabiev Zohir Ahmadov, scientificapplicant of the Institute of water problems, hydropower
and ecology, of the National Academy of Sciences of Tajikistan, tel.: 909296329, E-mail:
zohir-92@bk.ru

Amirzoda Orif Hamid — Director of the Institute of water problems, hydropower and
ecology, of the National Academy of Sciences of Tajikistan, Doctor of Technical Sciences,
dotsent, tel.: (+992) 93 728 7272, E-mail: orif2000@mail.ru

41



3axupaxou ooit

VYIK 556.5

OCHOBHBIE ®U3UKO-I'EOI'PAGUYECKHE U I'NIPOJIOI'MYECKHUE
IMMOKA3ATEJIN PEKH JIXKYYKY UCCBIK-KYJIbCKOM
OBJIACTH KBIPThI3CKOH PECITYBJINKH

Momynanuee P.K., Ilempenxo B.A., Epwmosa H.B.’
Hncmumym 600nbix npobiem u 2uoposHepeemuxu
Hayuonanvnou akademuu nayx Kvipewvizcrkou Pecnyonuxu,
'Koipeviscko-Poccutickuti Cnassuckuil ynusepcumem um. b.H. Envyuna

Annomayun: 8 uccieo008anuu npugedeHbl 0COOeHHOCMU QU3UKO-2e0cpadhuueckozo
pacnonodicenus pexu [cyyky HUccwik-Kynovcxoti oonacmu Keipevizckoti Pecnyonuku, pac-
cuumansl Kapmozpagpuueckue OmmemKu blCOM NOBEPXHOCHHBIX NEPEIOMHBIX MOYEK U UX
KOOPOUHAMbI.

Tloocuumanul cpednss memnepamypa camo2o HapKkoz2o U Camoz20 X0N100H020 Mecsayd,
Maxaice 0CAOKU 3a UKL U AHBADD.

Ilocmpoen npodonvHblil NPOGUNL peKU U NOCYUMAHO PACCMOSIHUE PYCIAd OM UCTOKO8
00 gnaoenus pexu 6 0zepo Hccvik-Kynb, maxoice paccmosinue mexicoy nepeiomHulMU mod-
KAMU peKu.

/s pacuema euoponocudeckux xapakmepucmux nponyueHHuIxX psioo8 pacxo008 800bl
UCNONB308ANCA MEMOO 2UOPOLOSULECKOU AHANOSUU B0CCMAHOBILEHUS U HA MOl OCHOGE
80CCMAHOBIIEHbL CPEOHE20008ble PACX00bl PeKl, paccuumansvl Kodgpguyuenmeol acumme-
Mpuuy U USMEHYUBOCU, NOCMPOEH cPAPUK CIAMUCTIUYECKUX PO08 800bl, MAK#ce 2pa-
Gux cmamucmuyeckoti eposmuocmu P% u noocuuman ux pacuémmuuiii pacxoo.

Knroueevie cnoea: pacxoovl pexu, cpedne2o0o6vle pacxoowvl, Npoduiv pexu Jx#cyyKy,
nepeiomMHvle MOYKU 3eMIU, KOOPOUHAMHbIE OMMEmMKU, MUn peku, paccmosnue pexu, Pexa
Lbieyyky, Kyyky, ozepo Hccvik-Kynb, koaghgpuyuenmsr acummempuu u usMeH4U80CMU,
Memoo 2uOponocU4eCcKoOU aHalocuul, 2papurx Cmamucmuieckux psioos 600bl, cUOPONI0U-
yeckas Xapakxmepucmuka, pacuemuulii pacxoo, kapmoepagus, Tecketi-Ana-Too, [{ocyyKy-
yak, Awy-Kawrxa-Cy, ywenve [ocyyKy, cpeouss memnepamypa, kodgouyuenm napHot
Koppenayuu.

BBe}leHI/Ie. B COBPpCMCHHOM MHPEC BCCraa COBPEMCHHBIX TEXHOJIOT UM IJi1 COXpaHCHUA U

CTOUT OCTPO BOIPOC INPOBEACHUS ydeTa BO-
JIOTIOJIb30BAaHUsl, OpOIIECHUS  CEJIbCKOXO3SM-
CTBEHHBIX 3€MeEllb, ITONIOJHEHUs BOJBI B 03€pa,
U3yueHHe arMOC(epHBIX OCAJKOB U TeMIIepa-
TYpbl B YCIIOBUSIX M3MEHEHMs KJIMMaTa M €ro
COOTBETCTBYIOLIEE BIMSHUE Ha ruapocdepy.
Bcé 310 mpuBOIUT K IPOBEACHHMIO KOHTPOIS
3a pacxoJaMH BOJbI B PEKax, BECTH y4deT 3a
arMoc(epHbIMM OCaJIKaMH, MPOTHO3UPOBATH
UX Ha MEpPCHEKTUBY U CTPOUTH Pa3INYHBIE BO-
nocOeperarolme coopyKeHHs ¢ TPUMEHEHNEM
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cOepeKeHHs 3a1acoB BOJAHBIX PECYpPCOB.
Oo6bext uccnenosanus. B Jxern-Orysckom
paiione Uccbik-Kynbckoit o6nacTu ectb yHH-
KallbHas ropHas peka JIKyyKy, NMpoTeKaromas
110 CeBEpHOMY CKJIOHY Tecken-Amna-Too KoTO-
pBIi OXBAaTHIBAET C IOra HAa CEBEP TEPPUTOPUIO
HUccrpik-Kynbckoro 0nocgepHoro 3anoBeaHUKa
[3,4]. B ucrokax pexu [xyyky Ha BeicoTe 4000
—4500 M Ha1 ypOBHEM MOPSI UMEIOTCS JISTHUKU
1 HecKonbKo 03€p. Ilo mepe npoTekanust pexu
JUKyyKy B Hee BIa/JaeT HECKOJIBKO IPHUTOKOB.
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OcnoBuble puToku JKyyKy 310 peka JIxyy-
kydak 1 Amry-Kamka-Cyy. CaMblil KpynHbIN
NpUTOK - peka J[Kyykydak, BragaeT B peKky B
CpEIHEM TEUCHUHU.

Nzyuaemas pexa [)KyyKy HaXOOUTCS B ITy-
6okoMm ymienbe xpedra Teckerr Ana-Too. Yie-
ape JIKyyKy pacrnonoxkeHo Ha BeicoTax 1800
— 4500 metpoB Haj ypoBHeM Mops. bacceiin
PEKU OTHOCHTCSA K COOCTBEHHO T'OPHOM 4YacTH
TEPPUTOPUU M XaPAKTEPHU3YETCs OOIBIIUMHU
ykJoHamu Jep=41 %11,2,3].

ITo cBenenusiM Omwkaiiield K paccMmaTpu-
BaeMoMy Oacceiiny p. J’KyyKy MeTeocTaHlIuu
“Kb3bp11-Cyy”, KOTOpasi pacroyio)keHa Ha Bbl-
core 1769 M, cpennsas Temmeparypa camoro

03. Uccoix-Kyns

KApPKOTO MECALA MO COCTABISET B CPEAHEM
+17,50C, a caMOoro XoJoJHOIo Mecsilia sSHBa-
ps — -4,70C. Pexxum arMochepHBIX OCaIKOB
XapaKTepHU3yeTcsi HAMOOJBIIIUM BBITIAJICHUEM B
utone mecsue (51,9 Mm), a HauMeHbLIHMe 3Haye-
HUS 0CAJIKOB MPUXOIUTCS Ha ssHBaph (17,1 Mm).

Peka JxyyKy sIBISI€TCS BaXKHBIM 3HAUUMBIM
HMCTOYHHKOM B TEPBOI odepenu AJisl MOTOIHE-
Husl Bonbl o3epa Mccwik-Kynb, a B Bereranu-
OHHBIN TIEPHUOJ ISl OPOIICHUS CEeNTbCKOXO035i-
CTBEHHBIX 3€MElb.

3akaHuuBaercs peka JKyyKy mpu Braje-
Huu B o3epo Mccbik-Kyns Ha rokHOM Oepery
BOnmu3u cena Capyy (puc. 1).

\os

Puc.1 — Kapma 6accetina pexu J{ocyyky.

Lenn u 3agaun uccnemoBanusi. OCHOBHOM
LETBI0 HCCIEAOBAHUS SBIISIETCS  OIpeaelie-
Hue (Qu3uKo-reorpauYecKux yCIOBUN pEKU
JIXyyKy, OCOOCHHOCTEH pPacCMONOKEHHS PEKH,
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KOOPAWHATHBIX U BBICOTHBIX OTMCTOK ITOBECPX-
HOCTHBIX IICPCIIOMHBIX TOYCK pyCJia pCKU, pac-
CTOSAHUSA MCXKAY OTMCTKaMH, MOJICYET OCHOB-
HBIX THUAPOJIOTHYCCKUX XAPAKTCPUCTHUK PCKU
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JUIS LeJIeld CTPOUTEILCTBA UCKYCCTBEHHBIX CO-
OpY’KEHMI, BOIOIOIb30BaHUs, BOAOACIEHUSI U
JUISL TYPUCTHUYECKOH 1€ATEIbHOCTH.

MeTtonbl HccaenoBaHUS U MCIOJIb3YEMBbIE
nannbele. Vcronbp30Banbl JaHHbIE HAOIIONEHUI
3a CPEQHEToJOBBIMU pacxoAaMM BoAbl Iuiapo-
MeTeoposiornueckoit ciyx0s1 nmpu MUYC KP
10 TUAponocTy Ha p. JKyyKy B CTBOpE YCThbs
p. xyykyuak ¢ 1937 o 2017 rr., nepuox Ha-
omonenus 3a pacxomgamu 81 rox [2]. Takxke uc-
I10JIb30BaHbl JaHHbIE T10 TEMIIEPAType U Ocaj-
KaM 3a 70 yieT HaOIIoIeHU Ha METeOCTaHIIUN
«Kb13b11 Cyy».

Jlnst mocTpoeHust npoduiis peKu MpoU3BoO-
JUIIach KapTorpaduueckas chbEMKa pacCTOSTHUN
OT UCTOKA, KOOPAMHAT U BBICOT [IOBEPXHOCTHBIX
MEPEJIOMHBIX TOYEK (OTMETOK) MO TPACKTOPUU
pycuna. /1y 3Toro ucnosabp30BajIich Tonorpadu-
4yeckue KapTbel Tepputopuu - juctel K-43-60,
K-43-72, K-43-84 macmtaba 100 000 [9].

I'padukn  COCTAaBISUIMCH  CTaHIAPTHBIMHU
nporpammamu  Grapher ®, KoopaWHaTHBIE
CETKH BBIYMCILUINCH IporpammaMu Mapinfo,
ArcGIS pro u Microsoft Office Excel.

JU1s BOCCTaHOBJIEHMS IPOIYIIEHHBIX Ha-
OmoneHu (HECKOJIBKO JIeT) ObLIM HCIIONB30-
BaHbl METOJ FMIPOJIOTUYECKON aHAJIOIMH B CO-
OTBETCTBUU C HOPMATUBHBIM JI0KyMeHTOM CII
33-101-2003r. [6].

Pesynbrarel. [ljis BoccTaHOBIEHHS HAOMIO-
JIeHUN 3a pacxogamu Ha peke JDKyyKy Inpu-

MeHsu1ach peka-aHanor Typacy. Peka Typacy
UMEET PeNpe3eHTATUBHBIA psi HAOMIONCHUN
paBHbIi 64 rona. Koadunuent napHoii koppe-
nsiuu coctanisier K=0,74., ITo popmyne ypas-
HeHus perpeccun JLkyyky y=1,3576x+3,4281
ObUIM BOCCTAHOBJICHBI TPOIYIIEHHBIC PSAJIbI
nokasarenieil pacxonoB peku. Ilocne Boccra-
HOBJIEHUS JaHHBIX peku /[KyyKy cocrtaBui 86
net. 3 Hux ¢ 1932 1. mo 1936 rr. BoccTanoBie-
uel (5 ner) [10,11,12].

B ruaposnoruyeckom pexxume peku HadIo-
JAIOTCSl J1BA IIE€PHOAA: II0JIOBOIBE U MEXKEHb.
ITonoBoase peku JKyyKy HauMHAETCS BECHOU
anpesab-Mail U 3aKaHYMBAETCSl OCEHbIO BO BTO-
poii monoBuHe ceHTs10pst. Hanbonpimmii pacxon
BOJIbl IIPOMCXOAMUT B CEPEAUHE Iojia, B OCHOB-
HOM Htoje-aBrycre. IIpopomkuTenbHOCTh 1o-
10BOoAbsl peku okoino 120-140 nueit, 3a 3TOT
IIPOMEXYTOK BPEMEHHU CTOK BOJIbI COCTABIISET
ot rosioBoro croka 70-80% [1,2,3,4].

OceHblo 1ociie NPEKPALEHUs TastHUSI CHE-
rOB, HACTyHaeT MEXEHb - OKTAOpb MecsIl.
B 3uMHUH nlepuox KOIMYECTBO BOJABI B PEKE
YMEHbILIAETCs 10 MapTa — anpens [1,2].

Haubonpmmii ctok peku J[Kyyky npuxo-
mutcs Ha aBryct (VII), uto coctaBmsier Gonee
77% pacxona Bobl B TO0OBOM pa3pese.

[Io u3yuyeHHBIM JUTEPATYpPHBIM HCTOYHU-
kam [1,2,3] Takxke ObLTH pPAacCYMTAHBI OCHOB-
HBIE XapaKTEPUCTUKHU peku Tabnuua 1.

Tabmuma 1.
OCHOBHBIEC XapaKTePUCTHKH pekH JIKyyKy
Peka Uucno | Jmuna | Cpen. I[T10- Cpen- | Omnene- | Tunm - | Kosd- | Koad-
JeT pexu, L | BeIcoTa | 1mane HUHI HEeHHs1, | TaHus, d ¢bu- ¢bu-
Ha0ITI0- KM BOIOC- | BOIOC- | YKIJIOH % IIUEHT IIUCHT
JICHUI oopa, | Oopa, F | Jcp, %o Bapua- | acUMMe-
rom, n M KM? (1Y, TpWH,
Cv Cs
JOKYyKy 86 63 3290 516 41 10 2,85 0,19 0.38

[To xnaccudukammu cocraBienHon B.JL.
Mynbuem, uccnenyemasi peka JKyyKy OTHO-
CUTCA JICAHUKOBO-CHCTOBOMY THIIY IIUTAaHUA
(0=2,85 — oTHOIIIEHWE CTOKA 3a HWIOJb - CEH-
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TAOpPb K CTOKY 3a MapT-UiOHb). [l yTouHeHus
TUIA MUTAHUS OBLIIM ONPEEIICHBI U JPyTHE Xa-
PaKTEpPUCTUKHU PEKH, KOTOPBIE MMOKa3aHbl B Ta-
omume 2 [1,3].
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Tabnuma 2.
XapaKTepI/ICTI/IKI/I HCIIOJIL3YEMBIC JJId ONPCACIICHUSA TUIIA TUTAHUSA PCKU
W Mecsn ¢ Han-
No Cpen. BeicoTa | O (OTHOIIEHHE CTOKA 32
Peka VII-IX (croxk 3a III- OO0JBIINM
ILII. BogocOopa, M | VII-IX k croky 3a III-VI) o
VI B % ot rogoBoro) CTOKOM
Pexa 1€ THIKOBO-CHETOBOTO TIUTAHUS
1| xyyxy | 3290 | 2,85 | 77 | VIII

K rpynmne pek 1e1HUKOBO-CHETOBOIO IUTa-
HUsA oTHOCUTCA peka JDkyyky. Pacxomsl Boabl
Ha p. JKyykKy (QOpMHpYIOT CBOE MHUTaHUE B
OCHOBHOM OT TasiHUs JIEAHUKOB U CHETOB BBbI-
COKHX I'Op, TAK)KE€ YaCTUYHO OT JA0KJIEBBIX BOJ,
IIPU 3TOM JIOKAEBBIE OCAIKH HAKJIaJbIBAIOTCS
KaK Ha TaJble BOJbI, TAK U HA TUTAHUE MIOJ3EM-
HbIX BoA. OneieHeHNe B BEPXOBbSIX IOp B UCTO-
Kax peku coctasisieT okono 10%. Pexum ar-
MOC(EpHBIX OCAJKOB U TEMIIEPATYPhl BO3IyXa
TAKKE BIUSIOT Ha PEXKUM CTOKA PEKH B TEUEHUE
rona [4,5,7].

W3MEHYMBOCTh CTOKAa PEKH XapaKTepu3sy-
ercst ko3(ddunmenrom Bapuanuu Cv, KoTopas
orpeaensieTcs mo popmyre:

,Z(ki_l)z
Cv - n-1 ;

(1)

rae ki — MoaynbHBINA KO PUIMEHT paccMa-
TPUBAEMOM TUAPOIOTUYECKON XAPAKTEPUCTHU-
KH;

n — CyMMa JIeT TUAPOMETPUYECKUX HaOIIO-
JICHUH, JIeT.

Pacuer usmeHunBoctu croka pexu [[xyy-
Ky noka3zain, uro Cv=0,19. Takoe Cv He3Hauu-
TEJIbHOE, YTO TOBOPUT O MaJIbIX KOJeOaHUsIX
CpPEIHUX pacxoJoB W3 rojga B roxy. [ns pex
KbIpreisctana orMedaercs 3aBUCUMOCTb KO-
spdunmenta Bapuaunu Cv OT THNA MUTAHUA
[1,2,3].

MHoroseTHuii X07, pacxonoB BOABI PEKU
JLxyyky 3a 86 jer nmpencTaBieH Ha puc. 2.

Peka JDxyyky

14,00
12,00
10,00
8,00
6,00
4,00
2,00

0,00
1924

Q. M/c

1944 1964

1984

—&—p. JIKyyKy

2004 2024

Iuaponormgeckux xox p. JUKyyky y.p. Jixyykydak (1932-2017 rr)

Puc. 2 — Mnoeonemnuii x00 pacxo0o6 800vl pexu J[ocyyKy.

U3 puc. 2 BugHO, 4TO CpeIHETOIOBHIE pac-
XOJIbl U3MEHSIIOTCS B TeueHHe BpeMeHu. Hau-
MEHBIIUI TOMOBOM pacxox BOABI HAOIIOMAICS
B 1954 . u cocraBun 4,43 m*/c. Haubonpiuii
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TOIOBOM pacxox Bojabl HaOmonancs B 2015 T
u coctaBua 12,70 m*/c. CpeiHee 3Ha4YEHUE TO-
JIOBOTO pacxojia BOAKI 32 TEPHO/ HAOIIONCHUN
86 et cocraBuia 6,88 m*/c. [Ipuuem oTmedaeT-
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Cs YBCJIMYCHHUC CTOKA 3a NMOCJIICAHUEC I'OAbI, YTO

CKOpPEC BCCTO CBA3AHO B YCKOPCHHUCM TasiHUA

JICTHUKOB B PETHOHE.

CTaTUCTHYECKUE XapAKTePUCTHKH PEKH T10-
3BOJIAIOT OIIPCACIIUTD PaCcXodbl BOAbI 3aI[aHHOI>'I
obecnieueHHOCTH [8].

Cnenan pacuer rpaduka CpeIHEroI0BOTO

CTaTUCTUYCCKOT'O pacxoJia BOAbI 110 HOPMHPO-

BaHHOMY OTKJIOHEHHUIO (puc. 3, Tadm. 3).

r/mt peku JKyyKy - ycrbe peku JDKyyKydak

0,01

0,10
—®— 3MIIHPHYECKAS KPUBAS P, 9, —®—aHATHTHYECKas KPHBas

1,00

10,00

100,00

Puc. 3 — I'pagpux cpedneco0osozo cmamucmuyeckoeo pacxood 600bi.

Tabnuma 3.
MonynbHbIe KOAQQHUIUEHTHI TEOPETHUECKUX KPUBBIX oOecrieueHHOCTH P%
Pexa Qcp Pacxon Bozte! pasnnunoii P obecniedenHocTr %, M/c
m/c | 0.1 1 10 [ 25 | 50 | 75 1 90 | 95 | 99 |999]| Cv
JUKyyKy 6,88 | 11,6 [ 10,63 [ 8,58 | 7,69 | 6,79 | 5,96 | 5,29 | 4,91 | 4,253,591 0,19

Ha cnenyromem stame ObL1 co3gaH Ipo-
¢unb pexu. /st aTOro OpUIM OMpeseNieHbl KO-

OpJAMHATHBIC OTMETKH W PACCTOSHHUE IO Mepe
TeueHHs peku Kaxanie 40 M 1o BeIicoTe (Tal. 4).

Tabmwnma 4.
OCHOBHBIE OTMETKH KapTorpapuIecKux mokaszareneii pexu JKyyky
OTMETKH Koopaunaruas OTMETKH Koopaunaruas
Paccro-
3eMIIU CCTKa 3eMIIN Hal Cetka Paccro-
Ne | Hag ypos- Iupora AHHA No | ypoBHEM SIHUS
) Jlonrora P L, km B Jonrora | Illupora
HEM MOps N Mopst L, km
E E N
H, ™M H, M
1 3600 77°5022" | 41°56'28" 0 26 2600 77°56'12" | 42°3'59" | 19,790
2 3560 77°50'16" | 41°56'36" 290 27 2560 77°56'46" | 42°4'39" | 21,300
3 3520 77°50'15" | 41°56'41" 440 28 2520 77°57'18" | 42°5'19" | 24,980
4 3480 77°50'15" | 41°56'44" 530 29 2480 77°5724" | 42°6'14" | 27,110
5 3440 77°50'16" | 41°56'47" 630 30 2440 77°5725" | 42°7'1" 28,600
6 3400 77°50'15" | 41°56'52" 800 31 2400 77°57'10" | 42°7'42" | 29,910
7 3360 77°50'14" | 41°56'57" 960 32 2360 77°57'1" | 42°8'10" | 30,820
8 3320 77°50'12" | 41°57'5" 1,210 | 33 2320 77°57'5" | 42°8'34" | 31,570
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9 3280 77°5023" [ 41°57'46" | 2,560 | 34 2280 77°56'57" | 42°8'49" | 32,090
10 3240 77°50220" [ 41°57'59" | 2,960 | 35 2240 77°57'15" | 42°9'15" | 33,050
11 3200 77°50'14" [ 41°58'5" | 3,190 | 36 2200 77°57'9" | 42°9'38" | 33,780
12 3160 77°50'12" [ 41°58'12" | 3,410 | 37 2160 77°57'5" [42°10'13" | 34,940
13 3120 77°50'11" [ 41°58'17" | 3,590 | 38 2120 77°5729" | 42°11'11" | 37,190
14 3080 77°49'54" [ 41°58'39" | 4,660 | 39 2080 77°57'31" | 42°1124" | 37,570
15 3040 | 77°49'43" [ 41°58'53" | 5,180 | 40 2040 77°57'42" | 42°12'7" | 39,030
16 3000 | 77°49'35" [ 41°59'3" | 5,550 |41 2000 77°57'56" | 42°12'44" | 40,340
17 2960 [ 77°49'26" | 41°5924" | 6,250 | 42 1960 77°57'35" | 42°13'27" | 41,820
18 2920 | 77°49722" [ 41°59'40" | 6,750 | 43 1920 77°56'33" | 42°14'48" | 44,800
19 2880 | 77°49'31" [ 42°0'15" | 7,900 | 44 1880 77°56'"7" | 42°15'12" | 45,880
20 2840 77°50'13" | 42°0'51" | 9,400 | 45 1840 77°5529" | 42°15'53" | 47,560
21 2800 77°50'57" | 42°1'24" | 10,900 | 46 1800 77°54'41" | 42°17'28" | 49,480
22 2760 77°51'53" | 42°1'47" | 12,400 | 47 1760 77°54'31" | 42°18'3" | 50,610
23 2720 77°52'57" | 42°2'20" | 14 290

24 2680 77°54'10" | 42°2'48" | 16,180

25 2640 77°54'59" | 42°3'12" | 17,560 Bcero 50,610

4’7 xapaKTepHBIX TOUEK Ha peke ObLIN OIpe-
JIEJIEHbl PACYETHBIM MyTEM M 10 3TUM JaHHBIM
noctpoeH npoduis pexu (puc. 4). U3 Tabmuipt

3 BUJHO, YTO MAaJICHUE BBICOT BCEW PEKH COCTa-
Bwio 1840 M, mirHA peKu Mo AHY COCTaBUJIA
50,610 m.

Boicora H,m
PR DR Wt

Ipoaoabusiii npoduinb pexn JiKyyky

1800,
1764

TopisonTaisn

a8 a 8 &
Paccrosinme L, m

Beprukaabuiii macwraé  1:10000
it Macmraé 1:2600000

S 8

Puc. 4 — IIpopuns pexu [ocyyky.

Kak BumHo w3 puc.4, dopmoii mpoduis
peku [[KyyKy siBisieTcst BOrHyTas Kpusas. Ta-
KOW TpOoQMIIb PEKH Ha3bIBAIOT PAaBHOBECHBIM,
OH XapaKTepu3yercsi OONBIIMMH YKJIOHAMH B
HCTOKAaX M MEHBIIMMHM yKiIoHamu BHM3Y. K Ta-
KOMY THUITy MPOAOJIEHOTO MPOQUIIST OTHOCHTCS
00bIMHCTBO pek Teckeit-Amna-Too.

Ha paccrossnuum 1,21 — 3,59 kM OoT ucrtoka
peku Ha MpoduUIe OTYCTIMBO BHUJIHA CTYTICHb,
KOTOpasi XapaKTePU3yeTcs Y4aCTKOM C MaJbIM
YKJIOHOM U 3aT€M Pe3KUM TaICHUEM.

BoiBoabl. B HacTos11€# CTaThe paccMOTpe-
HO (hU3HKO-TeOorpauuecKoe MOJIOKEHUE PEKU
JIxyyky. C IOMOIIBIO KapTorpaduIecKux u3-
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MepeHui onpezaeneHa anuHa pexu (L=50,610
M), MaJeHUE BBICOT PeKu cocTaBuio 1840 M.
[loncunrana cpenHsAs Temmeparypa U aTMoC-
¢bepublie ocanku 3a nocienuue 70 net. CpegHsis
Temneparypa urois cocrasuia +17,50C, a aH-
Baps — -4,70C. Pexum atmMocdepHBIX 0CaJKOB
XapakTepu3yeTcsi HauOOJBIIUM BbINAICHUEM
B utone (51,9 MM), a HaMMEHbIITUE 3HAYCHUS
0CaJIKOB IPUXOAUTCS Ha ssHBaph (17,1 Mm).

Paccuntanbl OCHOBHBIE THIPOJIOIMUYECKHE
XapaKTEePUCTUKU peku [KyyKy 110 BOCCTaHOB-
JIEHHBIM pAacu€THbIM IIyTEM JaHHBIM T'MJIPO-
naorudeckux HabmoneHuid. CpemHerogoBoi
pacxon Boabl coctaBuia Qcp=6,88 ™m’/c, Ko-
s¢ppunment mzmenunBoctu Cv=0,19 u xosd-
¢unment acummerpun Cs=0.38. Paccunrtanbi
pacxobl BOJbI pazInMyuHON obecrieueHHOCTH P
%. IlomyuyeHHble B pabOTe TMIPOIIOTUYECKHE,
rugporpapuueckue 1 MophoMeTpuuecKue xa-
PaKTEPUCTUKU PEKH HUCHOJIB3YIOTCS AJIs MpO-
EKTHPOBAHUSI MHKXECHEPHBIX OOBEKTOB Ha peKe,
IIpY [IJJAHUPOBAaHUM BOJOXO3SIICTBEHHBIX Me€-
POIPUATUH U IS APYTUX LEICH.

Jluteparypa
1. Pecypcsl noBepxHoctHbix Bog CCCP Tom
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kek: Minum, 2006. -276¢.
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Binsaue u3MeHeHHH KiMmara Ha TOPHYIO
skocucreMy Tsub-1llansa (na npumepe Hc-
crIk-Kynbekoro u Uylickoro 6acceitHoB) —
bumkek: «<HYP-AC», 2014. — 524 c.

CIT 33-101-2003r. CBon mpaBui. Ompe-
JICJICHHE OCHOBHBIX PacueTHBIX TI'MIPOJIO-
IMYECKUX Xapakrepuctuk. OmobpeH s
IIPUMEHEHUS B KaueCcTBE HOPMAaTHUBHOIO
JIOKYMEHTa IIOCTaHOBJIEHHEM loccTpos
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HULLIOHIUXAHJIAXOU ACOCUU TABUI-TEOTPA®T BA TUJIPOJIOTUU
JIAPEV YYYKYU BUIOATH UCCUKKYJIN YYMXYPUU KUPFU3UCTOH

Momynanues P. K., [lempenko B. A., Epwosa H. B.

Annomamcua: oap maoKukom Xycycusimxou youeupwiasuu mabuuro eeocpaguu
oapéu Yyyky oap eunoamu Hccuxkynu Yymxypuu Kupeuzucmon, aromamxou xucoousy-
oau kapmozpaguu 6araHouu HyKmaxou apouiu camxii 6a KOOPOUHAMAX0U OHXOPO neul-
HUX00 MEHaAMOSIO.

Xapopamu muénau Moxxou eapmMmapur 6a XyHVKMApuH, UHYYHUH Oopuuiom oap
MOXXO0U UKl 84 AHBAP XUCOD KApOa Meulasao.

Ipopunu mynu oapé coxma, macogau maypo a3 capuawimaxo mo 6a Kyaiu Mccuxxyn
80pud wyoanu 0apé, UHYYHUH macogau 6atuHu HyKmaxou 2apouwu 0apé xucob xapoa
wyo.

bapou xucob kapoanu maecugomu cuoponocuu kamopxou capgau oo, ycynu ananozu-
Au euoponozuu bapkapopcosii ucmughooa uyoa, 0ap uH 3aMuHa capu MUéHau coroHau
oapéxo bapkapop kapoa utyo, Ko3ghghucuenmxou acummempus 8a mauupéoanoazii xucoo
Kapoa wyoano, epapuxu Kamopu oMOpuu 00, UHYYHUH SPpAGUKU IXMUMOTUAMU OMOPUU
P% 6a capgu maxmunuu oHxo xucob xapoa utyo.

Kanuoeoscaxo: capgpau oapéxo, cappau muénau conoua, npoguiu odapéu Yyky,
HYKMaxou mapKutiy 3aMuH, acumMmempusu KoOpOuHami, Hagvll 0apé, macoghau 0apéxo,
oapéu Yyxy, XKyky, kpnu Uccukkyn, koaghghucuenmxou acummempus 6a mauupéoanoazii,
YCYAU ananocuau 2uOpono2i, epapuru Kamopxou omMopuu 0b, mascugomu 2uoponoeii, xu-
cobu capea, xapmoepaghus, Teckeii-Ana-Too, Yyykyuax, Awy-Kawxa-Cy, oapau Yyyxy,
xapopamu Muéna, kodggucuenmu KopperimcuoHil.

THE MAIN PHYSICAL, GEOGRAPHICAL AND HYDROLOGICAL
INDICATORS OF THE JUUKU RIVER OF THE ISSYK-KUL
REGION OF THE KYRGYZ REPUBLIC

Momunaliev R.K., Petrenko V.A., Ershova N.V.

Annotation: the study presents the features of the physical and geographical location of
the Dzhuuku River in the Issyk-Kul region of the Kyrgyz Republic, calculated cartographic
marks of the heights of surface turning points and their coordinates.

The average temperature of the hottest and coldest months was calculated, as well as
precipitation for the months of July and January.

A longitudinal profile of the river was built and the distance of the channel from the
sources to the confluence of the river into Lake Issyk-Kul, as well as the distance between
the turning points of the river, was calculated.

To calculate the hydrological characteristics of the missed series of water discharges,
the method of hydrological analogy of restoration was used and the average annual river
discharges were restored, the coefficients of asymmetry and variability were calculated, a
graph of statistical water series was plotted, as well as a graph of statistical probabilities
P% and their estimated discharge was calculated.

Key words: river discharges, average annual discharges, Juuku river profile, breaking
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points of the earth, coordinate marks, river type, river distance, Juuku River, Juuku, Issyk-
Kul lake, coefficients of asymmetry and variability, hydrological analogy method, plot
of statistical water series, hydrological characteristic, estimated discharge, cartography,
Teskey-Ala-Too, Juukuchak, Ashu-Kashka-Su, Juuku gorge, average temperature, Pair
correlation coefficient.
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OCOBEHHOCTH BO/Ibl, 30HBI ®OPMHUPOBAHUA CTOKOB
PEK TAMUPO-AJIASA U TAMUPA 110 HEPABHOBECHOMY YPAHY

Tyzo6a T.B., Yonmoes /I.T.
Hncmumym 600nbix npobiem u 2u0posHepeemuxu
Hayuonanvnoti akaoemuu nayk Kvipevizckotl Pecnyonuxu

AHnHomauun: 6 npoooidiceHue panee nPo8edeHHbIX UCCIe008aHULL 600bl YPAH-U30MON-
HbIM MemoooM 0000ueHbl 0CODEHHOCMU (hOPMUPOBAHUS BOOHBIX PECYPCO8 PeuHbIX bac-
cetnos Ilamupo-Anas u I'oproeo baoaxwarna. Pecuon uccieoosanuii 6b10pan Kax mpauc-
CPAHUYHDBILL U NOMEHYUATbHO celle- U aasunoonacHulil 01 Keipevisckoii Pecnyonuku (KP)
u Pecnyonuxu Taoocuxucman (PT). /lemanvno npoanaiuzuposan uz0monHwlil cOCMas
VPaua 60 1vb0ax u 600ax NPuieOHUKOBbIX 30H U 8 OCHOBHbIX NPUMOKAX 30Hbl (POPMUPOBA-
HUsL cmoka baccetinos pek: Baxw, [yum u Ilan0ooic. Boisignenvl paziuyus 8 cO0epiIcanuu
ypana u omuowernuax 234U/238U 6 6ooax mpex eeHemuueckux munos. ammocgepHole
0CAOKU C YIbMPAHUSKUM COOEPHCAHUEM YPAHA U PABHOBECHBIM COOMHOUEHUEM €20 U30-
Monog, 800bl 21YOOKOU YUPKYIAYUU 8 KOPEHHBIX 20PHBIX HOPOOAX ¢ HEBLICOKUM COOepica-
HUeM YyPaHa, HO MAKCUMATbHLIM omKioHeHuem omuowernus 234U/238U om pasnosecus u
NPUNOBEPXHOCMHbBLE 800bl 30HbI AKMUBHO20 800000MeEHA, 0002aujeHHble YPAHOM 3a cHem
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PAacmeopenus npu KOHMakme ¢ 80008MeuaouumMu pa3pyueHHbIMU Nopooamu ¢ Hebolb-
WUM OMKIOHEHUEM e20 U30monos om pasHogecus. 1lokazana 603mMO*CHOCIb OYeHKU 00-
Jlell Smux mpex munoe 6 NUMAaHuu pex 600dMU NO NPEONONCEHHbIM paHee VPABHEHUAM

U30NMONHO20 CMeUerHUAd.

Knrwoueswvie cnoea: peunvie baccetinvl, 30Hbl popmuposanus cmoka, Baxw, ITanoorc,
2eHe3UC 800, J1ed, NOBEPXHOCMHbLE 800bl, NOO3eMHble 800bl, ypaH, 234U/238U

BBenenune. IaBHbIMM MCTOYHUKAMM TIH-
TaHusl TopHbIX pek llentpanbHoit Azun (L[A)
SIBIISIFOTCSI JIEAHUKHU U CE30HHBIN cHer. Peku, Oe-
pyLIME CBOE HAYaJI0 B HUBAJIbHO-IIIALIMAIBLHON
30HE, 110 MEpe MPOABMKEHHUSI BHU3 I10 JI0JINHE
YaCTUYHO TEPSAIOT CTOK 3a CYET MOrpPY>KEHUs
B MPUIIOBEPXHOCTHBIE OTIIOKEHHSI B TOPHOU U
MPEAropHOM 30Hax. YacTh 3TOro CTOKAa B BUJE
MOJIPYCIIOBBIX TEUCHUH BBIXOJUT HA TOBEPX-
HOCTb B BHUJI€ POJHUKOB. YUET I€HETHUECKHUX
COCTaBIIAIOIIMX TOPHBIX pEeK TpeOyeT coBep-
LIEHCTBOBAHUS Il YTOUHEHHUS U MTPOrHO3a BO-
JTHBIX PECYpCOB B YCJOBMSIX HM3MEHSIOLIErOCs
KJIMMaTa, MOCKOJIBbKY 10 HACTOAIIEI0 BPEMEHU
B I[A kpaiiHe HemocTaTO4Has CETb TUAPOME-
Tpuueckux HabOmoneHuil. Hemocrarouno usy-
YEHHBIM OCTAETCSl BONPOC BIUSHUS Jerpajaa-
LMY JIETHUKOB Ha XapaKTep CTOKa PEK.

HccnenoBannio BO3MOXHOCTEW peIIEHUS
9THX aKTyaJlbHBIX 3aJad C MCIIO0JIb30BaHUEM
HEPaBHOBECHOI'O ypaHa KaK €CTECTBEHHOIO pa-
JTMOAKTUBHOTO WHIWKATOpa MPUPOAHBIX IPO-
LIECCOB MOCBSIILIEHbl MHOTOYUCIIEHHbBIE PabOThI
[1-20]. YcranoBieHO, 4TO arMOchepHbIe OCa-
KM ¥ YUCTBIE JIbJbI COJIEPKaT yAbTPAHU3KHE, HO
M3MEpUMbIe KOHIIEHTPAI[MN ypaHa C paBHOBEC-
HBIM B €IMHUIIAX AKTUBHOCTH COOTHOIIICHUEM
€ro YeTHBIX M30TONOoB. llpunoBepXHOCTHBIE
BOJBI AKTHBHOM LHPKYISIUN 00OTaIIaloTCs
ypaHOM IIyTEM €ro pacTBOPEHMsI W BBILIENA-
YMBaHMs U3 BoJOBMeInaromux nopoxa. Hamop-
HbI€ BOJbI IIyOOKON LUPKYJIALUU OTINYAIOT-
csi oTkioHeHueM otHomnenus 234U/238U or
pPaBHOBECHS 3@ CUET NMPEUMYIECTBEHHOTO BbI-
mienadynBanus 234U U3 KOpeHHbIX Mopon 0e3
oOorauieHus MaTepUHCKUM HU30TOIOM. JTHU OT-
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JIUYHS TTO3BOJISTFOT 110 HEPABHOBECHOMY YpaHy
M3y4YaTh JUHAMUKY OJICICHEHUS, TEHE3UC BOJ
W pacupeesieHue 3JIEMEHTOB BOJHOTO OayiaH-
ca B 30HaX (hOpMHPOBAHMS CTOKA TOPHBIX PEK
[1,2,6,10,11,14,15]. Merton Xopomio 3apeko-
MEHIOBaJl ceOsl IPH M3YYCHUU PATUOIKOJIOTH-
yeckoro cocrostuus Box [4,7,9,10,11]. B psne
paboT METO] MCITONIL30BaH ISl OIICHKH BOIHBIX
PECYpCOB CIIA0OM3YYCHHBIX TPAHCTPAHUIHBIX
pek [1,3,11-13,16,17]. MeToauueckue BOIPO-
Chl M3MEPEHUN M30TOITHOTO COCTaBa ypaHa B
BOJIaX C YJIBTPAHU3KUMHU KOHICHTPALUSIMU,
KaKOBBIMH SIBIISIFOTCS  aTMOC(EPHBIC OCaJIKH,
JICTHUKY Y TIPUJICTHUKOBBIC BOJBI, H3JIOKEHBI B
paborax [2, 5, 13, 14,19, 20].

JlaHHOE COOOIIEHNE TOCBSIICHO H3JI0XKE-
HUIO 0cOoOeHHOCTEeH (HOpMHUPOBAHUS BOIHBIX
pecypcoB TpancrpannuHbix pek KP u PT, otHo-
csmmxcs K Oacceitny p. Amy-/lapbst mo 0600-
IIICHHBIM YPaH-U30TOIHBIM JIAHHBIM, ITOJTYYCH-
HBIM B Pa3HBIC TOIBI.

OObeKxTaMu UCCIEIOBAHUI  SIBISUTUCH BOJIBI
Y JIbJIBI 30H GOPMHUPOBAHUS CTOKA peK KbI3buI-
cy- Mykey-Cypxo6-Obuxunroy-Baxm (puc. 1
- 3).

N3oronHeI cocTaBa ypaHa B BOAAX MCTO-
KOB HCCJICIOBAaHHBIX PEK (Tajbie BOIBI CHETA,
JTbJa W BOIBI POJHHUKOB, BBIKIIMHUBAIOIIUXCS
W3-TI0]1 JIGAHUKOB PETUOHA) CBEICHBI B TaOM. 1.
Cpennee copepkaHuWe ypaHa B TajbIX BOJax
CBEXKEro CHera W JIbJia, KaK U B JIPYTHX PETH-
onax IIA [1,2,8,13-16] cocraBaser 0,2+0,1
MKT/J1 TIpU PaBHOBECHOM B TIpejieliaX MOTperi-
Hocreit ornomennu 234U/238U, T.€. 9TO UHCTO
arMoc(epHbIe OCAAKU.
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Puc. 1. Cxema onpobosannvix 6 2012-2019 22. 6000ucmouHuK08 30Hbl
gopmuposanusi cmoxa baccetina p. Kvizvin-Cyy eocmounas (Illamupo-Anaii)

Puc.2 Cxema popmuposanus cmoka dacceiina p. Baxut ¢ ocnoguvimu
Mecmamu onpobo8atus 600 HA U3OTMONHBIIL COCAG YPAHA
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“

f . : % =f v ,'gv 1
T &@N‘{\ Mok - ~
[] - sampling locations from moraines and ice £ e oo / : o

<
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Puc.3. Cxema onpobosannvix 6 1989-1991 u ¢ 2012-2019 22. 6o0oucmounuxos
6 baccetinax pex Koizviicy—Myxcy—Cypxo6—Obuxuneoy—Baxwi u I yum-IIa10xc

B wucroke p.Mykcy, BBITCKAIOLIEM H3-TIOl PEHUE, ¥ BhINICIAYMBAHIE U30TOIIOB YpaHa.
JICTHHUKA, BOJIA TP PAaBHOBECHOM OTHOIICHUHU W30TONHBII COCTaB ypaHa B BOJaX HCTO-
24U/78U 3ametHO oboramieHa ypaHoM 3a cueT Ka p. Kenbui-Cyy (mpoOsr 2-12, 6-13, 41-16)
pacTBOPEHUS] €r0 W3 pPa3pyIICHHBIX IPUINO- W MPUICAHUKOBBIX POJHUKOB Y UCTOKOB PEKU
BEPXHOCTHBIX OTJIOXKCHMSI IO JIETHUKOM, 4To  (rpoObr 1-12, 4-12, 7-13), B ominuue oT UCTO-
XapakTepHO M Juisi UCTOKOB pek I'yHT-IIsHmK kOB p.MyKcy, CBUAETENBCTBYET O MX TITyOWH-
[6]. HOM LIUPKYJISALIH.

Bona psiga npuiae HUKOBBIX POIHHKOB OT- CrnenoBaTenbHO, YK€ HEMOCPEICTBEHHO B
JMYAETCsl 3HAYUTENbHBIM H30bITKOM ‘U HaJg  MpHUIICIHUKOBBIX 00JaCTIX 30H (hOPMUPOBAHUS
28U Ge3 yBEIMYCHUS COICPIKAHMUS MOCICIHEr0  CTOKA 110 YPaH-M30TOIHBIM MapaMeTpaM BbIsB-
(Tabm.1, mpoOsl 43,44-23). DTO CBUACTENLCTBY- JICHO TPU ICHETHYECKHUX THIIA BOJ, TUTAIOIINX
€T O TOM, YTO BOJbI STHX POTHHKOB IpETEpIie- TOpPHbIC peKU — arMochepHbie ocaaKu (C yiib-
¥ DIyOMHHYIO IHMPKYJSIHMIO MO KOPSHHBIM — TPAaHU3KUM COJACPKAHHEM ypaHa U PaBHOBEC-
nopoiaM C TPEHMYIICCTBEHHOM BBIIIEIaYM- HBIM COOTHOILICHHEM €r0 YETHBIX H30TOIOB);
BaHMU M3 HHUX JIOYEPHETO M30TOMa ypaHa 0e3 BOJbl, KOHTAKTHPYIOIIHE C MPUIIOBEPXHOCT-
pacTtBopeHusi MarepuHckoro. OnHako oOHapy- HBIMH OTIOKEHHSIMH (3aMETHO OOOTaIleHHBIC
’KEHBl B ATOM PETHOHE U POTHHKH, OOOTAIICH- ypPaHOM C HEOOJBIIUM H30BITKOM JIOYCPHETO
HBIC YPAHOM TIPU HEOOJIBIIIOM OTKJIOHCHHWU OT H30TOINA) U BOIBI TIYOOKOH HUPKYJISILUHU IO
paBHOBECHS €r0 YETHBIX M30TOMOB. JTO BOJBI, KOPCHHBIM MOpoIaM (C HU3KHM COICpKaHHEM
UPKYJIUPYOIIKE B pa3pyIICHHBIX MPUIIOBEPX-  ypaHa M HauOOJbIINM H30bITKOM »*U).
HOCTHBIX TOPOJax, IJIe MPOUCXOIUT U PACTBO-
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Tabmuna 1
W3zoTomnsl ypana B Boax uctokoB pek Ke3pui-Cyy u Mykcy
Ne 1pot - Mecto or6opa Koopaunatsr Beicora 24U/ 28U U, 10-6
rox orbopa M r/n

2-13, 3-13, | CBexwuii cHer ¢ nenuuka Ke3puicy N39032°13.10 4173 1,1£0,2 | 0,22+0,06
18-16 E73 040°43.55

4-13 Crapsrii neq ¢ nenanka Kem3suicy N39032°22.40 4095 1,3+0,3 | 0,22+0,06
E73 040°31.76

24-13 Caexuii cHer B gonune p.Capel-Mo- | N39041°19.08 3024 1,2+0,2 | 0,18+0,05
TOJ E72 053°22.72

40-13 CBeXXuli CHET ¢ JIeIHUKaA OacceiHa N39015’58.20 4430 1,0£0,3 | 0,11+0,04
p-Antsia-Iapa E73 029°10.93

39-13, Crapslii e ¢ JeAHMKA JIEBOTO MPU- N39015°57.97 4404 1,3+0,3 | 0,11+0,04
35-16 ToKa p.AnTsH-/lapa E72 012°23.90

40-13 Caexuii cHer ¢ JeaHnKa Myprasbl N39015’58.24 4431 1,0£0,3 | 0,11+0,04
E73 029°10.93

42-13 Crapsrii nex ¢ nennuka Myprasbl N39007°18.34 3109 1,5+£0,5 | 0,35+0,05
E710°29°38.20

40-13, | Jlegauk Jlennna N39007°07.67 3116 1,0+0,3 | 0,12+0,02
18-16, E710°29°43.60

Cpennee 1S IPUIICTHUKOBEIX TATBIX BOI 1,2+0,2 0,2+0,1

53-16 IIpuneauukoBbIi HCTOK p.MyKCy N39011°21.98 2697 1,1+0,1 | 0,90+0,09
E72010°00.18

43-13 Pomauk y murato Tymuak, neBsrit 6opt | N39012°37.17 2611 2,2+0,4 | 0,10+0,03
JonuHbl p.Mykey E710°26°56.07

44-13 Pomauk y murato Tymuak, sieBerit 6opt | N39041°33.75 3913 2,0£0,3 | 0,25+0,05
JonuHbl p.Mykey E73 026°28.88

12s - 14 | Ponnuk y nesoro Oepera p. Mykcy N39011°49.74 | 2239 1,4+0,1 | 1,60+0,06
E 73030°27.9

2-12, 6-13, | IIpuneAHUKOBBIN UCTOK N73027°31.48 3241 2,7+0,1 | 1,37+0,07
41-16 p- Ke3bun-Cyy E39032°13.10

1-12, 4-12, | PogHUKU B UCTOKE N39041°50.07 3238 2,2+0,2 | 1,21+0,07
7-13 p. Kezput-Cyy E73026°31.80

OTU TpU I€HETHYECKUX THUIIA BOJI, CMEIIU-
BasCh B pa3HBIX NPONOPLUAX, (HOPMUPYIOT
CTOK TOpPHBIX pek pervoHa. [Ipouecc cmemenus
yao0HO paccMaTpuBaTh Ha YypaH-H30TOMHBIX
quarpaMmax 3aBUCHMOCTH  OTHOCHUTEIBHOTO
n30bITKa touepHero uzorona 234U/238U*C ot
obmrero copeprxanus ypana B Bojnax C (puc. 4,
5).

Ananu3 pesyibratoB. Kak BUAHO U3 pHC.
4, 5, Ha ypaH-U30TONHBIX JUarpamMmax Hcclie-
JIOBaHHbIE Ha M30TOIHBIA COCTaB ypaHa B Te-
YyeHue psija jer  BopoucTtouHuku [lamupa u
Anasi yKJaabIBalOTCS BHYTPH CBOE0Opa3HBIX

TPEYTOJIBHUKOB, BEPIIMHBI KOTOPBIX OTpaXKa-
10T YPaH-U30TOITHBIE COOTHOIICHHS YKa3aHHBIX
BBIIIIE TEHETWYCCKUX THUIOB BoA.  HinkHss
BEpIIMHA TPEYTOJIbHUKA XapaKTepu3yeT art-
Moc(hepHbIe 0CaKu, BEpXHss MpaBas — odora-
IICHHBIC YPaHOM ITOJ[3€MHBIC BOIBI AaKTHBHOTO
BOJI0OOOMEHa, JIeBasi BEPXHSS — BOJBI IITyOOKOH
mUpKyasd.  Jlony BKITaga KaxIoro U3 dTHX
TEHETHYECKUX THUTIOB BOJI B JTFOOOM BOIOMCTOY-
HUKE Ha MOMEHT €T0 OIPOOOBaHHS MOXHO pac-
CUUTATh TI0 TPEIIOKESHHBIM Hamu (hopmyrmam
n3otorHoro cMemenus [1,3,7-12]. Jlns uccie-
JIOBAHHOTO pervoHa OOJBIIMHCTBO OMPOOOBAH-
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HBIX BOJOUCTOYHHUKOB OTO CMECH JIEJHUKOBBIX
Boj1 (80-90%) ¢ rpyHTOBBIMH BOJAMHU aKTUBHO-
r'0 BOJOOOMEHA B MPUTIOBEPXHOCTHBIX OTIOXKE-

(:‘J\U/:}KU) C
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Husx (o 15%). donst Box TiryOOKOM IUPKYIIs-
LMY B HUX HE3HAYUTENIbHA, He Oosee 5% [14].
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Puc.4. Ypan-usomonnwie ouacpammol 600 304 QOpMUPOSANUA CIMOKA.
a - baccetina p. Keizvuicyy [1,3], 6 — bacceiina p.Myxcy [11,14]
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Puc.5. Obobwennas ypan-uzomonnas ouazpamma 600 Hamupa u Anas [11,14]

Amnanuz pesynsraroB. Kak BHIHO M3 pHC.
4, 5, Ha ypaH-U30TOINHBIX AMAarpaMMmax Hccle-
JIOBaHHBIE HA W3OTOIHBIA COCTaB ypaHa B Te-
YeHue psaa et  BopoucTtoyHuku [lamwmpa u
Anas yKIaabIBalOTCS BHYTPU CBOEOOpPA3HBIX
TPEYTOJIBHUKOB, BEPIIMHBI KOTOPBIX OTpaXka-
10T YPaH-HU30TOITHBIE COOTHOIICHHS YKa3aHHbIX
BbIIIE TEHETUYECKUX THUMOB BoA.  HinkHss
BEpIIMHA TPEYTOJIbHUKA XapaKTepu3yeT art-
MocdepHbIe 0CaIKH, BEpXHss MpaBasi — o0ora-
IICHHBIE YPaHOM IOJ[3€MHBIE BOIBI AaKTUBHOTO
BOJI0OOMEHa, JieBasi BEPXHSS — BOJBI IITyOOKOH
IUpKyasd.  Jlonn BKIIaja KaxIoro U3 dTHX
TeHETHYECKUX TUIIOB BOJ B JIIOOOM BOIOMCTOY-
HUKE Ha MOMEHT €T0 OIpoOOBaHMS MOXKHO pac-

CUMTATh 10 TPEAJIOKEHHBIM HamMH (hopmyrnam
n3otornHoro cmemenus [1,3,7-12]. Jlns ucce-
JIOBaHHOTO PErMoHa OOJBIIMHCTBO OMPOOOBaH-
HBIX BOJOMCTOYHHKOB 3TO CMECH JICTHUKOBBIX
B0zl (80-90%) ¢ TpyHTOBBIMU BOJAMU aKTUBHO-
r0 BOZIOOOMEHA B MPUITOBEPXHOCTHBIX OTIIOXKE-
Husx (1o 15%). Jonst Box mnyOoKoi HUPKYJIsi-
MM B HUX HE3HAUYMTENbHA, He Oonee 5% [14].

3akmiouenue. [IpuBenenusii 0630p MHO-
TOJICTHUX HCCIICIOBAaHUHA CBHUIETEILCTBYET O
MEPCIEKTUBHOCTH HMCIIONB30BAHUS METO/Ia He-
PaBHOBECHOTO ypaHa PU YTOYHEHUH TeHe3uca
MMOBEPXHOCTHBIX BOJl M Y3TOYHEHUS BOIHOTO
0anaHca TOPHBIX peK.
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PECULIARITIES OF WATER, THE ZONES OF FORMATION
OF OUTFLOWS OF THE PAMIRO-ALAY AND PAMIR RIVERS
BY NON-EQUILIBRIUM URANIUM

Tuzova T.V., Chontoev D.T.

Annotation: in continuation of the previously conducted studies of waters by the
uranium-isotope method, the features of the formation of water resources of the Pamir-
Alai and Gorny Badakhshan river basins are generalized. The study region was selected
as a transboundary and potentially mudslide and avalanche-prone region for the Kyrgyz
Republic (KR) and the Republic of Tajikistan (RT). The isotopic composition of uranium
in the ice and waters of subglacial zones and in the main tributaries of the zones of
formation of the flow of the basins of the Vakhsh and Gunt-Panj rivers is analyzed in
detail. Differences in the uranium content and 234U/238U ratios in waters of three genetic
types were revealed: atmospheric precipitation with an ultra-low uranium content and an
equilibrium ratio of its isotopes, deep circulation waters in bedrock with a low uranium
content, but the maximum deviation of the 234U/238U ratio from the equilibrium and near-
surface waters of the active water exchange zone enriched with uranium due to dissolution
in contact with aquiferous destroyed rocks with a slight deviation of its isotopes from
the equilibrium. The possibility of estimating the shares of these three types in the water
supply of rivers according to the previously proposed isotope mixing equations is shown.

Keywords: river basins, runoff formation zones, Vakhsh, Panj, genesis of waters, ice,
surface waters, groundwater, uranium, 234U/238U
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Annomauusn. Paccmampusaromes coepementvle npodnemvl A306ckoeo mopsi u p. J{ow
8 YCI08UAX MAL0BOObS. 3aMemHoe COKpaujenue npumoxa npecHoll 800l 8 A308ckoe mope
npugeno K ysenudyeHuro noCmynjieHus CoOI0H08amulx 600 & oenvmy [[oHa, umo npueeno K
UBMEHEHUAM 2UOPOXUMUYECKO20, SUOPOTOSUYECKO20 U 2UOPOOUOIOSULECKO20 COCTNOSHUS
8000éMma. B cea3zu ¢ yuacmusuumucs 3KCmpemanbHblMU C2OHHO-HACOHHBIMU S8]eHUSMU
B03HUKAIOM MHO20YUCTEHHblE He2amueHble NPOYeCChbl 8 PeUOHe.

Kntroueswvle cnosa: manosoove, c2onHO-HA2OHHbBIE A6/1€HUS, OCOJIOHEHUe, 80OHbIl Oe-

qbuuum, IKCmpemdailbHble A6/IEHUA.

Cesepo-Bocrounoe IlpuazoBbe u Hikunit
JIOH SIBIISIFOTCSI PETMOHOM C JIOCTaTOYHO OOJIb-
L0 TUIOTHOCTBIO HACEJIEHUs], Pa3BUTON CUCTE-
MOM KOMMYHMKAIMH U CEIBCKUM XO3IMCTBOM.
[ToaToMy mpoucxoisiue B MOCIEAHEE BpeMs
IIpOLIECChl, KaK B caMOM A30BCKOM MoOpe, Tak
u B TaranporckoM 3anuBe U HU30BbsX p. JloH
BBI3BIBAIOT LIEJBIA PsiJi HETATUBHBIX SIBICHUU.
A30BckOo€ Mope, SBISAACH MEJIKOBOAHBIM BO-
NOEMOM, TMPENCTaBIsIeT COOOM Ype3BbIYAHO
JUHAMUYHBIN C TOUYKU 3pEHUS U3MEHEHUN TEM-
IepaTypsl U COJIEHOCTH BOJOEM. B ominune or
Cpenuzemnoro u Y€pHoro 115t A30BCKOTO MOPst
XapakTepHa 3HAYMTEIbHAs MPOCTPAHCTBEHHAS
HEOIHOPOJHOCTh cosi€HOCcTH. Ha ydactke B
320 kM ot gensthl Jlona no Kepuenckoro mpo-
JIMBA KOHLIEHTPALHUs COJIEHOCTH BO3pPACTaeT OT
0,5-0,7 mo 13—14 %o. st akBaropuu BOJIU3U
nensTbl KyGanu m Kepuenckoro mponmBa TH-
MIMYHbl BEPTUKAJIbHAS HEOAHOPOAHOCTh U pa3-
HHUILIA CONIEHOCTU TopsKa 3—8 %o MEXy Mpu-
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JIOHHBIMH U TIOBEPXHOCTHBIMHU c10sIMU. Camblii
pe3Kuil PPOHTAIBHBIN TPAJUEHT COICHOCTH JI0
10 %o 3akoHOMEpHO (hOopMHpYETCS B ACTyap-
HOM TaraHporckom 3ajiuBe. 3/1€Ch Ha MEJIKOBO-
qHOM (110 9 M) oTpeske B 140 KM mpouCXOIUT
CIIO)KHOE€ B3aMMOJIEUCTBUE JOHCKHMX PEYHBIX
U TpaHC(OPMUPOBAHHBIX YEPHOMOPCKHUX BOJ.
HNmenno B 3amuBe HamOojee pe3KO MpOsBIIs-
I0TCS BHYTPUBEKOBBIE, CE30HHBIE U yparaHHbIE
CTOHHO-HAroHHbIE (TIOTOJHBIC) BapUaIlUU Tep-
MOXaJIMHHOTO pexxuma [Marumos, 2015].

K umcny BaxkHeWmux (akropoB, ompese-
JSIOUIMX THAPOJOTUYECKYI0 M THIPOIKOJIO-
THYECKYI0 OOCTaHOBKY B YCThEBOW 00macTu
JloHa, OTHOCSATCS] CTOHHO-HAarOHHbIE KOJIeOaHus
ypoBHs Bozbl. HaroHbl BBI3BIBAIOTCS CHUIIbHBI-
MU 3alaJiHbIMM BeTpamMH (HU30BKaMH), CTOHBI
— BOCTOYHBIMH (BepxoBKamu). OOBEM BOJBI
A30BCKOr0 MOps COCTaBJISIET, 10 Pa3HbIM OLIEH-
kaM, oT 290 mo 320 km*, uTo Bcero B 5—6 pas
MIPEBBIIIAET CYMMAapHBIM TOMOBOM CTOK IBYX
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BIIAJAIOUIMX B HEro KpynHBIX pek — JloHa u
Ky6anu. [Ton Bo3neiictBuem croka [lona dop-
MHUPYIOTCSI OIIpECHEHHAs BOAHAs Macca TaraH-
POTCKOTO 3ajiBa U TUIPOJIOTHYECKUN (POHT,
pasfessomuil BoAbl PEYHOT0 U MOPCKOIO re-
He3uca [Maruios u ap., 2017].

OnHako B MOCJHEIHUE TOAbl TEPMOXAJIHUH-
HbIA pexuMm JenbThl JloHa mnpereprieBaer
aHOMaJIbHbIe TpaHc(OpMaIMKM C CBSI3U C Ma-
nosoawseM Jlona. [IpoBen€HHbIN aHAIN3 ApXUB-
HBIX METEOPOJIOTMYECKUX U THIPOIOIMUECKUX
JAHHBIX IO3BOJMJI BBISIBUTH, YTO HaOIIONAro-
ieecsl B HacTosllee BpeMs MajaoBoabe p. JloH
Hayasioch ¢ 1986 1. Pazmax koneGanuil ypoBHs
BOJIbI BO3POC /10 HE HAOIIOAABIIUXCS 3HAYCHU,
KaK I10 aMILIUTY/JE CIOHA, TaK U IO MPOJOIKU-
TENbHOCTU LIUKJIOB. B CBS3M C 3TUM, B peruoHe
IIOSIBWINCH HETaTUBHBIE SIBIICHUS, CBA3aHHbIE C
OCOJIOHEHHEM A30BCKOIO MOpsi, dKCTpeMallb-
HbIMM CTOHAMM M HarOHAMM BOJbl Ha B3MOPBE,
3apacTaHUEM aBaHJEJIbTbl, MUIPALMEN Ipen-
CTaBUTEJNEH a30BO-YEPHOMOPCKOM (ayHbl B
nenpTy JloHa, U3MEHEHUEM YCIIOBUM OCaIKO-
HAaKOIUICHUs B HU30BbAX JloHa u Taranporckom
3aJIUBE U TUAPOXMMUYECKUX IOKa3areiaeu, u
ap. OOMeneHue CyIOXOAHOTO KaHala, pyKa-
BOB M IIPOTOK JEJBTHI PUOOPETAET KaTacTpo-
¢budeckuii xapakrep Ui phIOHOTO XO35HCTBA,
CYJIOXOJCTBa U 3a00pa MUTHEBOW BOJBI JJIsl MO-
JyTOPaMUJJIMOHHOIO HacejleHus: roponos Po-
cToB-Ha-/lony, Taranpor u A30B.

[Tpuunsbl  OecrpeleAeHTHBIX —Mpeodpa-
30BaHUI B JIEJIETE U HA B3MOPbE KPOKOTCS BO
BHYTPUBEKOBOM IMKIMYHOCTH Kiaumara (30,
60 J1eT) U HAJIOKUBIIUXCS JIECTPYKTUBHBIX 00-
CTOSITEJIbCTBAX, HAPACTABLIMX I10CIIE MIEPEKPBI-
THs 10auHbI p. JloH LIuMIssHCKOW IUIOTMHOM B
1952 r. MasioBoabe U 3aperyIupoBaHUE PEYHO-
ro CTOKa IMpPHUBEJIO K HeoOpaTUMbIM nedopma-
LUSM €CTECTBEHHBIX IIPOLIECCOB B IKOCHCTEME
JIOHCKOW JenbThl U TaraHporckoro 3anusa B
MpoILIoM OOraroil MPOMBICIOBBIMU pPBHIOAMH.
Pe3ko cokpaTuinch BeCEHHHE MaBOAKU U 00-
il 00bEM MPECHOTO CTOKA B CTOPOHY B3MO-
pbs. JloHCKuME rupia v IpOTOKU B TEYEHHE ro/ia
cTanu npumepHo Ha 17 % 3amonHsTbes ci1abo-
cosioHoBarou (2-4 %o) u Ha 4 % coyioHOBaTOM
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(4-8 %o0) Bomoii. OmacHBIMH B MecTax OOHU-
TaHUsI 3000€HTOCAa U UXTHO(DAyHBI CTAIMU Ya-
CTBIE CMELICHHUs 300reorpadpuueckoro 6aprepa
(u3oranussl 4-5 %o0) u3 Taranporckoro 3anuBa
B JIOHCKYIO JA€NbTy. Bo3HuKaroumue nepuoau-
YEeCKH HEMPHUBBIYHBIC [UII MECTHOW (IIOpHl U
(ayHbl KOHIIEHTpaLUs U XUMHUYECKUN COCTaB
coJiell B BOZIE CIIOCOOCTBYIOT YIHETEHHIO OMO-
Tbl U U3MEHEHHUIO €CTECTBEHHOH 3KOCUCTEMBI
B3MOpbsl. 3allOJIHEHUS PYKaBOB U IIPOTOK JJOH-
CKOM J€JIBTHI Ha MPOTSYKEHUH YETBEPTHU rozia (B
COBOKYITHOCTH) CIIA00COJIEHON U COJTIOHOBATOM
BOJIOII BBI3BIBAIOT TSKEIBIC IIOCICIACTBUSA IS
PBIOHOTO XO3SHCTBa, aKBAKYJIBTYphl U 3a00pa
IIATBEBOU BOABI Uit roponoB IIpuasosbs. Ecinu
MIPOXO/IHBIE PBIOBI, HAIPUMEP OCETPOBBIC, MO-
I'yT KUTb KaK B MOPCKOM, TaKk U B IIPECHOU
BOJIE, TO peuHasi (hayHa 0OUTaET TOJILKO B Ipec-
HOU BOJ€. B Takux cuTyauusax npu aJantaiuu
CTPaJaeT CUCTEMa OCMOPETYIsIuN pbIOo [Ma-
tuios, ['puropenko, 2018]. JlomuHupoBanue
YEPHOMOPCKOH BOABI B I€IBTE SIBISIETCS] OTHUM
U3 TPU3HAKOB apuAM3aluy U JeQHUIUTA BIAru
B BomocOopHoM Oacceitne [lona. Pednoit ctok
JloHa yxe He CIoCOOEH MOCTOSHHO CO3/1aBaTh
(GpoHT mpecHBIX BOA B TaraHporckom 3ajuBe.
YcTaHOBIEHO, YTO J1aXKe BO BPeMsl CTOHOB (PHK-
cupyercsi nosblieHue conénocru (o 3,0-5,0
%0). Psin mpu3HAaKOB CBUIETENILCTBYET O PE3-
KO Bo3pocuieil posn A30B0o-YepHOMOPCKOro
KOMIIEHCAllMOHHOTro TeueHus. KommneHncupy-
IOLME TIOTOKU MOTYT BO3HUKATh M3-32 SBHOI'O
neduiura peuHoir Boawl. [lox Bo3melicTBHEM
CUJIbHOM CTOHHO-HAarOHHOM LUPKYJISLIUA OTTOK
BOJIbI U3 JI€JIbTHI U B3MOPbSI KPUTUYEH.

Kak npasuiio, skctpemanbubie [y Taran-
pOrckoro 3ajuMBa M JAeibTbl JloHA NOIBEMBI
YPOBHSL BBI3BIBAIOTCSI FOTO-3allaJHBIMU  BO3-
JOYHUIHBIMM TOTOKaMHu (“depHOMOpPKOI’”) Hax
A3oBckuM MopeM. OHHM BO3HHUKAIOT M3-3a 3Ha-
YUTEJBHBIX BEJIMYMH TPaJAUCHTa JaBICHUSA U
ckopoctH Betpa (15-20 m/c u 6onee). Hanbo-
Jiee 4acTo KOHTPACTHBIE (PPOHTHI 00pa3yroTCs,
KOIZla IIUKJIOHUYECKas AEATEIbHOCTh pa3BUBa-
eTcs HaJ paioHOM banTuiickoro mops, JI0X-
OWHa I[MKJIOHA HampaBieHa Ha bankanckuit
IIOJIyOCTPOB WJIM Ha ceBepo-3amax YEpHoro
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Mmopsi. [Ipu aTom KaBkas u Manast A3usi 3aHsTbI
00JIaCThbIO BBICOKOTO JABJICHHMS, MO]] BIUSHUEM
KOTOPOM HAaxOAWUTCS M IOro-BocToK YEpHOro
MOps. DKCTpEMAJIbHBIE CTOHBI U HarOHBI HE 5IB-
JSI0TCSL peNKOCThIO B zensre [Jona. Kpynnbsie
HABOJIHEHUS B JIEJITE BO3HUKAJIU BECHOM U J10
nycka B 1952 r. LlumistHCKOM TUAPOINEKTPO-
CTaHIIUH.

[IpumenurensHo k aBannaensTe lona “Hu-
30BKM’ IIPH FOI'0-3al1a{HOM HarOHHOM BETPE CO
ckopocthio 10-20 M/c u Gonee paHKUPYIOTCs
110 CTENIEHU HABOJHEHHUS Ha YEThIPE TUIIA: yMeE-
pEHHBIE, CWIIBHBIE M SKCTPEMAJIbHBIE (pa3pyLIu-
TenbHbIe). CaMble TUTUYHBIE — OOBIYHBIC “‘HU-
30BKHK”, KOIJa Boja nogHumactces Ha 0,5 M, HO
HE BBIXOJMT 3a sip — KpyTOi 0OpBIBUCTBIN Oeper
ACTyapHbIX OCTPOBOB. YMEpPEHHBIE “HU30BKU™
XapakTepu3yrTcss nogbéMoM Bonbl 10 0,8 M
U 3aTOILUICHUEM IIOMMBI. YPOBEHb 3aTOIUICHUS
JeNbThl NIPU CUWJIBHBIX “HHU30BKax’ JOCTHUIaET
1,1 m. IIpu Takom pasiuBe 10J BOJON CKpbIBA-
€TCsI JTyroBasi U MPUOPEKHAsT PACTUTEIBHOCTD.
OKcTpeMalIbHbIE HaroHbl ¢ OTMETKAMM BBILIE
2,5 M Haj y.M. noBropsitorcs pa3z B 10 zer, a
C OTMETKaMH OkoJio 2,0 M HaJ y.M. CIIy4aroT-
cs mouTH Kaxaeiid rog. B 1997, 2010, 2014 rr.
HaOIIOIANCH TTOIBEMBI YPOBHS BOJBI B HU30-
BbsX p. Jlon Ha 3,0 u 6onee metpos. [TonoOHbIe
SIBJICHUS IPUBOJAT K 3aTOIIEHUIO HACEJIEHHBIX
IIyHKTOB, Pa3pylLICHUI0O KOMMYHUKAIIUH, TOBBI-
LICHUIO COJIEHOCTH BOJBI B BO03a00pax, rude-
JM IUKMX U IOMAaIllHUX KUBOTHBIX. CONEHOCTH
BOJbI B JienbTe JloHa mpu mojoOHBIX HaroHax
MOJKET JOCTUraTh 5-9 %o, a B OTAEIBHBIX CIIy-
yasx v 8-12 %o.

CroHsble sIBJICHUS XapaKTepU3yOTcs 00-
Jee MPOJOKUTEIbHBIM CYLIECTBOBAaHHEM (OT
HEAEIu J0 Mecslla) IPU BETPax BOCTOYHBIX
pyMOoB (“BepxoBkax’’) ckopocTbio 10-20 m/c.
Cnan ypoBHs Boabl npoucxonut Ha 0,4-0,9 M u
B UCKJIFOUUTENbHBIX ciydasx Ha 1,3—1,6 m. Ha
OCHOBE ATOT0 KpUTEpUS “‘BEPXOBKM  MOJpa3ie-
JSIFOTCS Ha AKCTPEMalibHbIE, CHIIbHBIE U OOBIY-
HbIE (peryisipHbIe). DKCTpeMaabHble CTOHBI Ha
1,0-1,6 M cpaBHUTENBHO peaku. OHU Yalle BO3-
HUKAaIOT OCEHbIO—3UMOMN, IIPU MOPO3HOU IOTO-
JI€ WM IIPU BOCTOUHBIX CYXOBESIX B KOHIIE JIETA.
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IIpn TakomM pe3KOM CHM)KEHUHU YPOBHS MOps,
€CJIM CMOTPETh Ha OaTUMETPUUECKYIO KapTy, TO
1o u3o0arsl 1,0—1,5 M B KyTOBO#1 yacTu 3a1mBa
JTHO OCyLIaeTcs Ha 2—7 KM B 3allalHOM Halpas-
neHuu. PakTUUECKU BOJOTOK Ha mienbge ocTa-
€TCsl TOJIBKO B CYIOXOAHBIX KaHajaxX K IopTam
ropogoB Taranpor u A3oB. B Mopo3ublii me-
puoa n€Q B NPOTOKAX U KYTOBOW YacTH 3aJMBa
IIPU TAKUX CUTYALUAX JIEKUT NIPSIMO Ha FPYHTE.
[Ipu cunbHBIX CroHax, 0COOCHHO MPHU IKCTpe-
MaJbHBIX ‘‘BEPXOBKAX’, CYIOXOJACTBO IIPEKpa-
maercsi. Murpanuy npoxoAaHbIX PbIO BO3MOXK-
HBbI TOJIBKO B CyZJOXOHOM KaHase. Hanpuwmep, B
oktsi06pe 2015 u 2016 rr. HabmonaIKMCh Ciryvyan
HeoObIYaliHOTO 0OMeneHus JloHa, BEI3BAHHOTO
COYETAaHMEM CaMbIX HU3KHX MOITycKOB Ha [{uM-
nstHeKoM rupoysiie (180-300 m*/c) u npomod-
YKUTEJIBHOIO IEUCTBUS BOCTOYHBIX BETPOB. [Ipu
OOBIYHBIX “BEPXOBKax’’ YPOBEHb BOJBI OITyCKa-
ercs Huxe ucxogHoro Ha 30—60 cm [Maruios,
bepanukos, 2015].

B HEKOTOpBIX NPOTOKAX AeNbThI JloHa B ITe-
pUOIBI JUIMTEIbHBIX CIOHOB BOJIbI OTMEUYEHO
SIBJICHUE W3MEHEHUS TMAPOXUMHUU BOJ, KOIna
IIPOUCXOJUT 3allOJJHEHUE BOJOTOKA MUHEpA-
JIM30BaHBIMU HATPHEBO-CYIb(PATHBIMU BOJAMH
IIOJI36MHOI'0 CTOKa (B OTIIMYUE OT €CTECTBEH-
HOM 11 TaraHporckoro 3ajivBa XJIOPUIAHO-HA-
TpUeBOM coi€HocTH Box) [Maruiios, ['puro-
penko, 2021].

Haronnsle siBJI€HMSI 110 CBOEMY BIIMSHUIO
Ha (OpPMHUpPOBaHHE MOCTYIJICHUS B3BELICHHBIX
(GOpM TSDKENBIX METaJUIOB IMPEBOCXOIAT pPed-
HOM cToK. Onpenensomum Ui NOCTyIUIEHU
TSDKEJIBIX METaJJIOB B JenbTy JloHa sBisercs
KOHIIEHTpAIUsl B3BEILIEHHOIO BEILECTBA B BO-
nax Taranporckoro 3amuBa npu Haronax. [lo-
Ka3aHo, 4TO JJa’Ke BO BPEeMsi OOBIYHOTO CHUIIBHO-
IO HaroHa IpH MOHW)KEHHOH BOJHOCTH JIETOM
B JlenbTy mnoctymaer B 17-33 pasza Oomblue
B3BELICHHBIX (POPM TSIKEITBIX METAIIIOB, YEM C
peuHbIM cToKOM. Paccunrtano, 4to 3a gBOE Cy-
TOK HaroHa B fensTy JloHa u3 TaraHporckoro
3aJIMBa MOXKET IEPEHOCUTHCS U OCEAATH MOPSLI-
ka 0,2-1,8 T coennHenuii ceunna, 0,3-3 T coe-
auHeHni Hukens, 0,1-1,8 T coenuHeHUI Meau
u 0,01-0,04 T coenunennit kagmus. [Ipuuem
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OCHOBHBIE palOHbl MHTEHCHBHOIO OCEJaHUS
B3BEIICHHOIO BELIECTBA U MOBBIIIECHHBIX KOH-
LIEHTPALUNA PACTBOPEHHBIX TSKEIJIBIX METAJIIOB
[I0CJIE HAaroHa pacIoJIOKEHbl B MEXKIYpeube
CYZIOXOZIHOT'O pyKaBa J{oHa U cucTeMbl pyKaBoB
Kananuu u Kyrepbsmbl, oTimyaromeMces mupo-
KHUM paclpoCcTpaHeHUuEeM 1o OeperaMm TPOCTHH-
KOBBIX 3apOCJIEH U YCUJIEHHBIM 110 CPaBHEHUIO
C ApyTMMHU palilOHaMH JIebThl BIUSHUEM HAro-
HoB [IlleBepases, Knemenkos, 2020].

ManoBoase [loHa Bieuer 3a coOOH J10JI-
rocpousnble mnociaexnctsusd. Ilo HopmaruBam
IIUTHEBAsl BOJA JIOJDKHA MMETh MUHEpPAIU3a-
uto ot 0,2 10 0,5 r/nm’. TloTepst HeCKOIbKUX
JIECSITKOB KyOOKHJIOMETPOB HPECHOW peuHOU
BOJIbl BBI3bIBAET HEBUIAHHYIO a/IBEKLIUIO BOZbI
YEPHOMOPCKOI'O I'€HE3UCa B CTOPOHY JIOHCKOMN
nenbThl. Ceronns B JIoHy npecHas Bozia coaep-
xuT 10 1-2 1/1M° coneit, 0JIHAKO B CBS3H C TIPO-
HUKHOBEHHUEM COJICHBIX (10 5—6 %0) BOJ BO BCE
pyKaBa M IPOTOKU PEKU AKTyaJIbHBIM SIBIISIETCS
BOIIPOC O MEPECTPOIKe WM MOAU(DUKAIINH BO-
7103a00pHBIX CUCTEM HACEIEHHBIX MyHKTOB. B
Oy/y1eM MpeICTOUT BbISIBUTH TEPMOXATUHHBIE
IIPEIBECTHUKH CKAYKOB COJIEHOCTHU BOJBI, DKC-
TpEMaJIbHBIX HU30BOK M BEPXOBOK Ha HuxkHeMm
Jony [Marumos u ap., 2017].

JIOMUHUPOBaHUE BOABI YEPHOMOPCKOTO Ie-
He3Hca B JIEJIBTE SABISETCS OJHUM U3 IIPU3HAKOB
apuau3aluy U JIeuiuTa BiIard B BOLOCOOp-
HoM Oacceiine Jlona. HaOmromeHust mokasbiBa-
IOT, YTO CTOK J[oHa ye He criocoOeH co3/1aBaTh
(GpoHT mpecHBIX BOA B TaraHporckom 3ajuBe.
XapakTepHbIM CTaJO0 TO, YTO JAXKE BO BpeMs
CTOHOB (DMKCHPYETCSI MOBBIIIEHUE COJIEHOCTU
10 3-5 %o Ha rUAPOMETEOPOSIOTUYECKUX IIO-
crax B gensre [ona. [Ipupona storo sBieHus
0M3Ka K MEXaHU3MY MOPCKOTO anBesuinHra. B
nocyieqHue roapl B TaraHporckoMm 3ajuBe I10
LIEJIOMY psly IPU3HAKOB PE3KO BO3pPOCIIA POJlb
a30BO-YEPHOMOPCKOI'0 KOMIIEHCAL[UOHHOTO Te-
YEeHHUs, BO3MEILAIONIETO SBHbIM AepUUIUT ped-
HOH BOJBI.

Ha Hwxzem [lony u Ilpna3oBbe BO3HHK
Ne(UIUT IPECHOM BOJBI, B TOM YHCJE MUThE-
BOH, B KpynHbIX ropopax (Taranpor, A3oB u
ap.). Muorue Mmansle pexu Ilpua3oBbs B Te-
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IUIBIHA TIEPUOJ] MOJIHOCTBIO MPEKPAIIAIOT CTOK.
B ycnoBusx 04eBHIHOM 3aCyXHU BCEM OTPACIIsIM
CENbXO3MPOU3BOJICTBA IIPUXOAUTCS COU3ME-
PATH NOTPEOHOCTH B BOJIE C UMEIOIIUMUCS BO-
JTHBIMH pecypcaMu. 3a HaOIoJaeMblil meproz
MaJOBO/IbSl U CHM)KEHHUSI PEYHOIO CTOKA IPOU-
30110 SIBHOE 3amjieHHe TaraHporckoro 3ajivba
u nenstel Jlona. HecMmoTpst Ha qHOYTITyONIeHNe
BO3HUKILIAS JIABUHHAs CeIMMEHTanus B A30-
BO-/IOHCKOM CyJIOXOHOM KaHaje HeoOpaTH-
Mma. [Ipu BocTouHbIX BeTpax (6onee 6—8 m/cek)
MaJble ITyOMHBI Ha (hapBaTepe MPEensITCTBYIOT
pEryJsipHOMY JABM)KEHUIO MOPCKUX CYJIOB B
TeueHue 2—3 Henenb [Maruios, ['puropesxo,
2021].

C nenbro ONepaTuBHOIO MPOTHO3UPOBAHUS
HKCTPEMAJIbHBIX 3aTOKOB TpaHC()OPMUPOBAH-
HBIX YEPHOMOPCKUX BOJ| B BOCTOYHYIO 4YacCThb
Taranporckoro 3anuBa u JensTy p. JoH B
IOHIL] PAH aktuBHO pa3palarbIBaroTcs mare-
MaTHYECKHE MOJEIN CIOHHO-HAarOHHbBIX SIBIIE-
Huii [Yukun u ap., 2017, 2019; llesepasieB u
ap., 2019].

Taxxe FOHL] PAH co3nana cucrema ruapo-
METEOIIOCTOB, KOTOPBIE IMO3BOJISAIOT B PEKUME
OH-JIalH HAONIONaTh 3a IOKa3aTeasIMH IpH-
60opoB. B mHTEepecax 0e30macHOCTH KHUTEIEH
A30BCcKOro mobOepekbss HEOOXOAMMO pacIIupe-
HUE CETU TaKUX IIOCTOB, U, B YACTHOCTH, yCTa-
HOBKa Ha Kocax TaraHporckoro 3ajuBa CETU
aBTOMAaTUYECKUX  T'UAPOMETEOPOIOTUYECKUX
CTaHLMM JUIsl KOHTPOJIS HE TOJBKO JUHAMMKHU
YPOBHS MODPsl, HO U COJIEHOCTH BOJbl. CETh TU-
JPO30H/I0OB IO3BOJIUT 3apaHee IO TI'PATUEHTY
COJEHOCTH OMNpeNeNuTh MaciTad Tpsayiien
YEPHOMOPCKOM a/IBEKIL[UHM, a CJEeI0BaTeIbHO,
U aMIUTUTYQy KojeOaHHs YpOBHS A30BCKOTO
MOps.

HccnenoBanust npoBeAeHb! B paMKaX IpaH-
ta PH® Ne 20-17-00196.
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EXTREME PHENOMENA IN THE DOWNSTREAM OF
THE DON RIVED IN THE CONDITIONS OF LOW WATER

Titov V.V., Matishov G.G., Kleshchenkov A.V.,
Grigorenko K.S., Moskovets A.V.

Annotation: The modern problems of the Sea of Azov and the river Don in conditions
of low water are considered. A noticeable reduction of fresh water'’s inflow into the Sea
of Azov led to an increase of inflow of brackish waters into the Don delta, which led to
changes in the hydrochemical, hydrological and hydrobiological state of the reservoir. Due
to the increased frequency of extreme negative and positive set-up phenomena, numerous

of negative processes occur in the region.

Key words: low water, negative and positive set-up, salinization, water scarcity, extreme

phenomena.
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VJIK 551.89

OIIbIT IPUMEHEHMSA JIIOMUHECHEHTHOI'O JATUPOBAHUA
JIJIsI ONPEJIEJIEHUSI DTAIIOB PA3SBUTHS IIPUPOTHOM CPE/IbI
B YETBEPTUYHOM INEPUOJE

Kypoanoe P.H."?, A.B. ITanun’
TUnemumym 2eoepagpuu PAH, Mockea
’Mockosckuii eocyoapcmeennviii ynusepcumem um. M.B. Jlomonocosa, Mockea

Annomayusn. Haoeoicnoe onpedenerue 03pacma 0muodiceHUll A61semcs 6a3080tl ua-
cmbio 1100020 naneozeozpaguiecko2o ucciedo8arus. B nocieonue 200bl HaMemuics 3Ha-
YUMENbHBIU NPOSPECC 8 PA38UMUU Memo008 OAMUpPOBaHUsl, OOHUM U3 HAUbOOIee AKMUBHO
BHEOPAEMbIX CMALO CEMEUCMBO NIoMUHecyeHmHbIX Memo0os. Co epemeHu pa3zpabomku
NPOMOKON08 OAMUPOBAHUSI HOBO20 NOKONEHUs, d UMEHHO Npoyedypvl peceHepayuu eou-
HuuHvlx anuxeom (SAR) u obocnosanus UHDPAKPACHO-CIMUMYTUPOBAHHOU TIOMUHECYEH-
yuu, Memoo Cmaj HeOMvbeMaAeMOll YaCmbio ucciedo8aruti no ecemy mupy. CoepemerHulil
Onblm, NOOMBEPAHCOEHHBIU pAbOMAaAMU ABMOPO8 NPU U3YYEeHUU YemBePMUUHbIX OMI0dice-
Huti 3anaonou Cubupu, Huocneti Boneu, Bocmounozco Ilpuazosws, noszeonsem evloensims
JIIOMUHECYEHMHOEe 0amUpPOBanue Kak 0OUH Hauboniee HAOeHCHbIX U UHGOPMAMUBHBIX UH-
CMPYMEHmMOo8 8 naieoceocpaguueckux ucciedosanusx. B xooe doxniaoa 6yoym npugede-
Hbl WUPOKUE 803MONCHOCTNU NPUMEHEHUSL TIOMUHECYEHMHO20 0amUpPOBAHUS NPU U3YVYEHUU

yemeepmuyHo20 Nepuood.

Knrouesvie cnosa: Abconromuoe oamuposanus, ceoxpononocus, Kacnutickoe mope,

JNE€CCOBO-NOUGECHHbBIE CEPUUL.

HanexHple Koppersiiuy pa3pe3oB U malie-
oreorpauuecKux 3amuceld, MOJTydYeHHBIC Ha
OCHOBC H3YUCHUA PA3JIMYHBIX THIIOB YCTBCP-
THUYHBIX OTJIO)KCHI/II;’I, BO3MOX>XHBI TOJIBKO C IIC-
pPEXOIOM OT pacIpeesieHHs] BEIHYUH HE 0
rapaMmeTpam n1yOuHsbl, a mo Bo3pacty. Onpene-
JIEHWE BO3pacTa OTVIOKEHUU SIBISIETCS BaXKHOU
JacThI0 COBPEMEHHBIX Iajieoreorpaduueckmx
rccaenoBaHuii. MeTombl aOCOMIOTHONW Te0XPO-
HOJIOTHH ITO3BOJISIIOT JIOCTaTOYHO TOYHO M Jie-
TaJbHO PEKOHCTPYHPOBATH UCTOPHIO PA3BUTHS
MIPUPOTHON CPEIlbl U IIUPOKO HCITOB3YIOTCS
B TaJIeOreoMOp(OIOruy, NaleONIALHUOIOTHH,
MaJCOMMOYBOBCACHNN W B JPYIrUX CMCXKHBIX
HarpaBieHusX. [lomydeHHble ¢ MTOMOIIBIO Me-
TOAOB I'COXPOHOMETPHHU NJAHHBIC CYIICCTBCHHO
YTOUHSAIOT CTpaTurpauyeckue cXembl, M03BO-
JSIOT TPOBOJAUTH Hambosiee 00O0CHOBAaHHBIC
KOppEeJsLMK pa3pe3oB, co3laBasi XPOHOJIOTU-
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YECKYI0 OCHOBY MaJleoreorpapuueckux peKkoH-
CTPYKLIHI.

upokoe nmpuMeHEeHHE METOI0B abCOIOT-
HOTO JaTHPOBAHUS B U3yUYCHUN YETBEPTUIHOTO
MIEpPHO/Ia CBA3AHO C HEAOCTATOYHON TOUHOCTHIO
METOJIOB OTHOCUTEIBHOIO JaTHpOBaHus (mae-
OMarHUTHAs, TUTO-, KITMMATO- U OHOCTpaTUrpa-
¢bus). s onpenenenust Bo3pacTa OTIOKCHHUI
ObUI0 pa3paboTaHO MHOXKECTBO METOJOB, OC-
HOBBIBAIOIINXCS HA PA3THYHBIX (U3UICCKUX U
XUMAYECKUX mpuHImnax. Hanbomnee mmpokoe
MPUMEHEHHE Halllla TPYTIa PagdOn30TOITHBIX
METOJIOB: PaJAMOYIJIEPOIHOE, YPaH-TOPHUEBOE U
KaJINA-aproHoBoe JatupoBaHue. Kaxapii w3
HUX MUMEET CBOM INPEHMYINECTBA U HEI0CTaT-
Kd. JIFOMAHECTICHTHBIE METO/bI TIPUMEHSIOTCS
JUTSL TATUPOBAHMS ITUPOKOTO JIHAra30Ha TeHe-
THYECKHUX THIIOB YETBEPTUYHBIX OTIOKEHUH,
a TaK)Ke MOBEPXHOCTEN U 00JIOMKOB CKaJbHBIX
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MOPO/I, APXEOIOTUIECKUX apTe(PaKTOB U Jp., BO
MHOTOM Oyarogapsi TOMY, 4TO MPUHIUI ITHX
METOJIOB 3aKJIFOYAETCS B U3MEPEHUU JIFOMUHEC-
[IEHTHOTO CUTHAJIa CaMbIX PacIpOCTPAHEHHBIX
MUHEPAJIOB 36MHOM KOPBI (KBaplia U KaJIMEBbIX
TOJIEBBIX IITIATOB) IS ONPE/ICICHUS BPEMEHH,
MPOIIEANIET0 C MOMEHTA IMOCIIEAHEro BO3JeH-
CTBUSI CBETAa WJIM BBICOKHX TeMIIeparyp. 3Ha-
YUTENBHBIM POCT TOYHOCTHU M JOCTOBEPHOCTHU
OCJI-meTona cBsi3aH C MOSIBJICHUEM B Hayaje
2000-x cTaHIApPTU3UPOBAHHOW MPOLIETYPHI:
ObLT pa3paboTaH €IWHBIM TOYHBIM U HAJIEK-
HBII IIPOTOKOJI U3MEPEHUM, Ha3bIBAEMBIN «BOC-
CTaHOBJICHUE J103bl CIUHUYHON QJIUKBOTHD) Ha
anri. si3pike SAR — single-aliquot regenerative
dose), mpemnoxennsiii D. Mioppeem u 3. Yu-
HTJI. DTOT MOJAXOJ SIBJISIETCSI OCHOBOM BCEX CO-
BPEMEHHBIX POTOKOJIOB U3MEPEHUH 1 ITO3BOJISI-
€T ToNy4YaTh 0OJIee TOYHBIE AaThl B CPAaBHEHUU
C paHHMMH BapUAIUSMHU JIOMUHECIEHTHOTO
JATUPOBAHUS TO3BOJISIET peliarh MpPOOIEMBI,
CBSI3aHHBIC C HETIOJHBIM OOHYJICHHEM CUTHAla
B OTJIO’KEHUSIX ¥ TPOBOJIUTH CPABHEHHE PE3YIIb-

TaTOB pa3HbIX JJabopaTopuil.

3a mocieqHue TpU AECATUIETHS IPOU30-
11eJ1 KaY€CTBEHHBIN CKaYOK B TEOPUU U ITPAKTHU-
K€ JTIOMUHECIICHTHOTO JaTUPOBaHUs, pa3pado-
TaHbl HOBbIE MOAXO/bI U MPOTOKOJIBI, JOKa3aHa
BbicoKkass HanexxHoctb OCJI-metoma. Ilpouso-
menniasg B Hagane XXI-ro Beka Tak Ha3bIBae-
Masi «IOJICBOIITATOBAsI PEBOTIONU» (ObLIN
pa3paboTaHbl MPOTOKOJIBI HH(PPAKPaCHO-CTH-
MYJIMPOBAaHHOM JIFOMHUHECLICHIIMM) T03BOJIMIIA
HCTIOJIb30BaTh KaJIMEBBIE II0JIEBBIE IIIATHl B
JIFOMHUHECHEHTHOM JaTUPOBAHUU, TEM CAMbBIM
CYILIECTBEHHO YBEJIMYUB MpPEAes aTUPOBAHUS
1o 6ostee yeM 500 ThIC. JIET.

B xone nmoxmanma OymyT mpeacTaBiICHBI pe-
3yJIbTaThl JATUPOBAHUS BBICOKOTO pa3pelieHust
YeTBEPTUYHBIX OTIOKEeHUN B 3anaanoit Cubu-
pu, Huxuem IloBoinkbe, Bocrounom Ilpuaso-
Bb€ U I1-0Be TaMaHb.

WccnenoBanuie BHIMOIHEHO MPH MOAIEPKKE
Poccuiickoro HayuHoro ¢onna mpoekt Ne 19-
77-10077.

EXPERIENCE OF APPLICATION OF LUMINESCENT DATING TO
DETERMINE THE STAGES OF DEVELOPMENT OF THE NATURAL
ENVIRONMENT IN THE QUARTERARY PERIOD

Kurbanov R.N., Panin A.V.

Annotation: Reliable determination of the age of deposits is a basic part of any
paleogeographic study. In recent years, there has been significant progress in the
development of dating methods, one of the most actively evolving has become a family of
luminescence dating methods. Since the development of next-generation dating protocols,
namely the single aliquot regeneration (SAR) procedure and the validation of infrared-
stimulated luminescence, the method has become an integral part of geological studies
around the world. Modern experience, confirmed by the works of the authors in the study
of the Quaternary deposits of Western Siberia, the Lower Volga, the Eastern Sea of Azov,
allows us to single out luminescent dating as one of the most reliable and informative tools
in paleogeographic studies. In the course of the report, the broad possibilities of using
luminescent dating in the study of the Quaternary period will be given.

Keywords: Absolute dating, geochronology, Caspian Sea, loess-soil series
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KOCMOI'EHHOE JATUPOBAHUE - METO/
PEKOHCTPYKIIUHU JIEAHUKOBOMW UCTOPHUU I'OP

Jykvanstuesa M.C."?, Kypoanoe P.H."?
Hnemumym xpuocgepor 3emnu CO PAH, HAxymck
Unemumym 2eocpagpuu PAH, Mockea
SMockoeckuii 2ocyoapcmeennviil ynusepcumem um. M.B. Jlomonocosa, Mocksa

Annomauusn. B nocneonue decsmunemusi usyyeHue UCmMopuu 01e0eHeHUsl 8 2OPHBIX
pationax npugiexaem O0abUoOe GHUMAHUE UCCIedosamenell, 8 Nepeyio ouepedsb 68Uy
Mo2o, 4mo NeOHUKU ABIAIOMC OUHAMUYHBIM NOKA3AMeNeM KIUMAMU4ecKuUx usmeHeHull.
B eopax Azuu nednuxosas ucmopusi ompasicaem He moibKo UsMeHeHue memMnepanypbol, Ho
u yenasxcrenus. Kocmoeennoe oamuposanue — memoo, KOMopwviili WUPOKO NPUMEHSIeMCs
01 YCMAHOBIeHUSL 603PACA OPEBHUX OMILONCEHUIL TEOHUKO8 — MopeH. [Tymem uzmepenus
KOHYeHmpayuu paouoHyKiudo8 mocym ovims 0amuposansvl hopmsl penvedha 803pacmom
OM HECKONbKUX COMEH Jiem 00 HeCKOIbKUX MULIUOHO8 Jiem. OQbnacmu npumeHeHuss Memo-
0a 0X8amwl8arOm WUPOKULL CNEKMP 2e0MOPPOI0SULECKUX NPOOIIeM U 3a0ay npu U3yYeHUU

yemeepmuyHo20 nepuood.

Knroueevle cnoea: neonuxu, KocmoceHHoe O0amuposarue, aOCONOMHbBIU B03PACH,

yemeepmuyHblLl Nepuoo.

B coBpemenHoM mupe Bce Oosnblliee 3Ha-
YeHHe MNPUOOPETAIOT HCCISNOBaHUS IaJieo-
reorpaUYecKux COOBITHII C MPUMEHEHHEM.
Haubonee mnomyispHbIM HampaBiIeHUEM HC-
MOJIb30BAaHUSl METOJ]a AATUPOBAHUS 10 HA3EM-
HBIM KOoCMOTreHHbIM panuonykiauaam (HKP)
SIBIIIETCS ONpEJeNIeHHe BO3pacTa pPazIUYHbIX
JICTHUKOBBIX COOBITHI, MyTeM AaTUPOBaHUS
mopeH. HKP nakarmmBaroTcss B MHUHepaiax
TOPHBIX TOPOJI, MOABEPTIIUXCS BO3ACHCTBUIO
KocMu4eckux Jgydeit [1]. McrouHnkoM mpous-
BoactBa HKP sBisiercss ranakrtuyeckoe Koc-
MUYECKO€ M3Iy4YeHHE, COCTOsIIIEee B OCHOBHOM
13 HYKJIOHOB BBICOKUX SHEPTUil — MPOTOHOB U
anb(a-yacTHIll, KOTOpbIE O0JIaJal0T J0CTaTOu-
HOM 3Hepruen /Uid y4acTus B mpolieccax saep-
HBIX pacraZoB B BEPXHUX CIIOSX aTrMOC(hepsl.
B3aumogeiicTBie 4acTuil 3TOT0 M3IY4YEHHs C
sIpaMH aTOMOB aTMoc(epbl 3eMIIU TPUBOAAT K
00pa30BaHMIO KacKaZa HOBBIX YACTHIl U peak-
uui. YacTumel U u3iaydeHue, GopMHUpYrOIIne-
csl B pe3y/bTaTe HayalbHBIX B3aMMOJACHCTBUM,
o0pa3yloT TO, 4YTO TPAJUIMOHHO HA3BIBAIOT
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«BTOPUYHBIM U3IIy4EHHUEM», KOTOPOE, B KOHEU-
HOM WTOTE, JOCTUTAeT 36MHOW MOBEPXHOCTH.
[IpousBoacteo HKP npoucxoaut noj neicTBu-
€M peaKIMM paclleryieHus (CHauialun) — 3TO
MPOIECC C BHICOKOW Majarollei dHEepTrueH, npu
KOTOPOM HEUTPOH (WM APYroi HYKIJIOH) CTall-
KHMBaeTCs C SAPOM-MUIICHbIO (HalpUMep, aTo-
MOM KPEMHHS) U OTPHIBAET OT HEr0 HECKOJIb-
ko (00bpruHO 3-10) Oosiee JErKUX YaCTHII, a U3
ocTatka (popMupyeTrcs SIpO HOBOTO AIIEMEHTa
(manpumep, 21Ne). M3mepeHuwe KOHIIEHTpa-
un HKP mo3Bossier onpenenuth, Kak J0JTO
OTJIIOKEHHUSI U TOPHBIE MOPOAbl HAXOAMINCH Ha
MOBEPXHOCTH 3emiid uiu BOnmm3u Hee [2]. Ta-
KHM 00pa30M, 3HaHHE CKOPOCTH MPOU3BO/ICTBA
U u3MepeHue coxpepxkanusi BeiopanHoro HKP
MO3BOJIIET OMPEACIATh MPOAOKUTEIBHOCTh
BO3/ICHCTBHSI KOCMHUYECKOTO M3ITy4YeHHs Ha 00-
pasell, 4To B UTOTe Aae€T BO3MOXKHOCTH TaTHPO-
BaTh MOBEPXHOCTHOE BO3JEHCTBUE HA TOpPHBIC
MOPOJIbI MPAKTHUECKH JI000ro cocTaBa U Ha
M000H MHUPOTE U BBICOTE [2].



3axupaxou ooit

Haubonee mupoko KOCMOTEHHOE IaTHpO-
BaHUsl TPUMEHSETCS B BOCCTAHOBIICHUU JIE-
HUKOBBIX UCTOpHH. HemocpencTBEeHHBIM ILTIO-
COM MPHUMEHEHHUsI KOCMOTCHHOTO JaTUPOBAHUS
B M3YYCHHUSX JICTHUKOBBIX COOBITHH, SBISETCS
BO3MOXKHOCTH OIpPEICTICHHUS BO3pacTa MOBEPX-
HOCTH TOPHBIX TOPOJ U OTIOKEHUH pa3ind-
HOTO TeHe3rca HalpsSIMyl0. DTO 3HAUUTEIHHOE
MPEUMYIIECTBO MIEpe]] APYTUMHU METO/IaMHU, T1Ie
orpeieNieHUe BO3pacTa OTIOKEHHUH u (hopM pe-
apeda MPOU3BOIUTCS KOCBEHHBIM TyTeM. [lpu
BOCCTAHOBIICHUU XPOHOJIOTUH JISTHUKOBBIX CO-
OBITUIl B HAyYHOM OOIIECTBE MPEUMYIIECTBO
otnaroT umeHHo 10Be. B xome moknaga Oymet
0000IIIeH OMBIT MPUMEHEHHUS KOCMOTEHHOTO

JaTUPOBAHUSA MPU U3yUYEHUH UCTOPUHU TOPHOTO

OJICICHEHHUS ¥ IPUBEJICHBI IPUMEPHI YCIEIIIHO-

ro MPUMEHEHUS] METO/Ia JUISl CO3/1aHUS BBICOKO-

Je€TaJIbHbIX PEKOHCTPYKLUH JICIHUKOBOU IUHA-

MUKH B pa3IMyHbIX peruonax EBpaszuu.
bnarogapHOCTH: UCClIeI0BaHHUE BBIIIOIHEHO

pu noxaepkke npoexkra PH® 21-17-00054.
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COSMOGENIC DATING - A METHOD OF RECONSTRUCTION
OF THE GLACIAL HISTORY OF MOUNTAINS

Lukyanycheva M.S., Kurbanov R.N.

Annotation: In recent decades, the study of the history of glaciation in mountainous
areas has attracted attention of researchers, primarily because glaciers are a dynamic
indicator of climate change. In the mountains of Asia, glacial history reflects not only
changes in temperature, but also in moisture. Cosmogenic dating is a method that is widely
used to establish the age of ancient deposits of glaciers - moraines. By measuring the
concentration of radionuclides, landforms ranging in age from a few hundred years to
several million years can be dated. The areas of application of the method cover a wide
range of geomorphological problems and tasks in the study of the Quaternary period.

Keywords: glaciers, cosmogenic dating, absolute age, Quaternary
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Pa3BuTHe MarepuasbHOTO MPOU3BOACTBA
W JanpHEeHIIas WHAYCTPHUATU3alus YKOHOMHU-
KM Ha COBPEMEHHBIX YCIIOBUSX YCTOHYHMBOIO
pa3BUTHS HEPa3pbIBHO CBsi3aHA C BO3PACTalo-
IIUMH BO3MOXKHOCTSMH OOOTaTHTEIbHBIX (ha-
OpuUK, 4TO OOBSCHSETCS BHEIPEHHUEM BBICOKO-
3¢ PeKTUBHBIX cXeM (PIOTAIIMOHHBIX METO/IOB C
BOBJICUCHHUEM B MepepadOTKy OeqHBbIX M 3a0a-
JIAHCOBBIX PY/, BCKPBIIIHBIX MOPOJ, OTBAJIOB U
paHee He mepepabarbiBaBIIMXCS pyd. Hapsay
C 9TUM, COIMAJIbHO-KOHOMHUYECKHUE LIETH 00-
IIECTBEHHOTO Pa3BUTHSI BBIABUTAIOT MOBBIIICH-
Hble TpeOOBaHUS K OXpaHE M PaLMOHAIBHOMY
WCIOJIB30BAaHUIO MPUPOIHBIX PECYPCOB, B TOM
YHCIie BOJHBIX.

@OnoTaMoOHHBIN  mpolecc  oboraiieHus
MOJIMMETANTIMYECKUX PYyJ Mpeanojaraer Hc-
MOJIb30BaHUE OONBIINX KOJIMYECTB BOABI, pac-
XOJI KOTOPO# JOXOAMT 10 5-7 M® Ha TOHHY Iie-
pepabatbiBaeMoil pyasl. B xome oGorarienus
HMOHHBI COCTaB BOJBI MpETEpreBaeT 3HAYU-
TENbHBIE W3MEHEHHUs, OOYyCIIOBICHHBIE MpHU-
MEHEHUEM pa3IMYHBIX (PIOTOpEareHToB, pac-
TBOPEHUEM DPYIHBIX U HEPYAHBIX MHHEPAJIOB,
MIPOLIECCOM KOPPO3UU U CTapeHUsl TEXHOJIOTU-
yeckoro oOopynoBanus. OOmias MuUHepanu3a-
LUsl MyAbIBl YBEIHMYMUBACTCSA, U CONEp)KaHUE
OTAENIbHBIX HOHOB BO MHOTO pa3 IMPEeBOCXOIUT
ITJIK. COpoc Takux CTOYHBIX BOJ O€3 OUHCT-
KH B TUAporpaduyecKyro ceTb BEleT K HEeIo-

MyCTUMOMY 3arpsi3HEHHI0 BOAHOTO OacceiiHa
paiioHa pacnonoxeHus npennpusaTus. Pemaer-
cs1 3TO MpobiieMa CHIKEHHEM 00bemMa cOpOCoB,
KOTOPOE MOXKET OBITh JOCTUTHYTO CO3/IaHUEM
Ha o0oraTuTenbHON (adpHKe MOITHOTO 060POT-
HOTO BojocHaOxeHus [1-2].

Opranu3aius BogoodopoTa Ha OAHON 000-
rarTutesbHON (hadpuke 1Mo mpou3BOACTBY (I10-
TAlMOHHOTO CBUHIIOBOIIMHKOBOTO KOHIIEHTpA-
Ta C MHCIOJIb30BAaHHEM OCBETJICHHOTO CJIMBa
XBOCTOXPaHUJIUIIA TIOBJIEKJIa 32 OO0 U3MEHe-
HUE paloThI y3Jla XUMBOIOIOATOTOBKH (yMsIT-
YeHHsI TeXHOJoruueckoil Boxbl). [lpu ywmsr-
YeHUH OOOPOTHOW BOIBI 3aMETHO CHU3HIIACH
émkocThb cynabdoyris. [Ipu sxecTkocTH 000poT-
HOM BOJIBI 6-7 MI-9KB/JI (KaK y CBEXKEH) pacxol
MOBApEHHOM COJIM, IPUMEHSEMOI ISl perexHe-
paiuu cyabhoymis, yBeaudmics 6osee yem B 2
paza. CHIKEHHE KeCTKOCTH CIIMBA XBOCTOXpa-
HWIHIIA 0 2-3 MT-3KB/JI MO3BOJHIIO CHU3UTH
pacxo; MOBapeHHOM COJH JI0 EPBOHAYATEHOTO
YPOBHSI, HO HE MOBBICHIIO COPOIIMOHHOMN EMKO-
ctu cynbdoyrs [3].

B cBs3u ¢ 9TuM ObLIa MocTaBlieHa 3ajiada
M3BICKAHUSl MyTEH COBEPIICHCTBOBAHUS Y3IIa
XUMBOJIOTIO/ITOTOBKH M CHI)KEHUS pacxofa Mo-
BapeHHOM COJIM B TaOOPATOPHBIX YCIOBUSIX.

CocTaB uCHBITaHHBIX BOJ (TI0 COAEPIKAHUIO
OCHOBHBIX KOMIIOHEHTOB) IIPEJICTABIICH B Ta0JI.
1.

Tabmnuna 1
CoreBoii cocTaB BOJI, UCIIOJIB30BAHHBIX MIPHU MPOBEACHUH HCCIEIOBAHNIMA
O061m. KoMIoOHEHTBI, MI/J1
Ca'Mg
HanmeHnoBanue pH | xkecTkoCTb,
Ca |Mg| Na | SO4| ClI | HCO / Na
MTI-DKB/JI 3
Bonomposomgnas ~7 7.8 76 | 50 50 500 | 70 180 1:0.4
BOJIA
MogenbHbIH pac- 6,5 6,2 89,5122,81 870 | 1700 | 300 790 1:7,75
TBOD
O6opotHast Bona | 7,93 3,1 39 13,8 870 | 1900 | 140 310 1:16,5
Oo6opoTtHast Bozia 8,6 2,2 244 12 | 1180 [ 2200 | 120 400 1:32.4
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HccnenoBanue MnpoBOAWIOCH C HCIONbB30-
BaHHEM 0OOPOTHBIX BOJI (CJIUB XBOCTOXPaHHIIH-
ma) AJIpacMaHCKOTO TOPHOOOOTaTHTEIBHOTO
komOuHata (AI'OK) u monenbHOro pacrtBopa,
OJIM3KOro Mo COocTaBy K 0OOOPOTHOHM BOJE, HO C
KECTKOCTBIO ~6 MI-3KB/II.

[IpenyioxkeHHble  pe3ysabTaThl  yMATYEHUS
BOJIbI PA3JIMYHOIO COCTaBa Ha Cyab(oyrie, mno-
JTy4eHHbIe aBTOpaMu B pabote [3], mokasbiBa-
10T, YTO OCHOBHAsI NMPUYUHA CHIDKEHUS cOpO-
LUOHHOW €MKOCTH CYAb(OYIJIs IPU YMATUYCHUN

10

(Ca+Mg):Na=1:0.4
9 3

=8
=
< (Ca+Mg):Na=1:7.75
& A2
=1 A F
a '
85
X
3
34
%
s 3
g -
o2 2
rs
1 /'/
_ »
0 & s =
0 100 200

00OpOTHOM BOJBI U MOJIETHHOTO pacTBOpa 3a-
KIIIOYAaeTCs B MPUCYTCTBHM B HHUX 3HAYUTEIIb-
HBIX KOJIMYECTB KOHKYPUPYIOIIUX KaTHOHOB
Harpusi. [Ipoueccs copOrum-aecopOiun comnen
KECTKOCTHU B ITHX YCIOBHSIX CTAHOBSITCSI MEHEE
YETKUMHU U CIIBUTAIOTCS B CTOPOHY MOBBIIICHUS
KOHIICHTPAIMil KOHKYPUPYIOIIUX KATHOHOB.
BrixomHbIe KpUBBIE COPOIIUU C POCTOM COJEP-
YKaHUs HATPUsS B 00J1aCTH HACKIIIEHUS CYTb(O-
YIS CTAHOBSITCS Oonee monorumu (puc. 1).

Obuas | .
JKECTKOCTS,
Mr-3KB/n wr/a
| 1 | Boaonposoasas soaa 9 50
2 | MoaeabHbIi pacTBOp 6,3 870
3 | O6opoTHas Boga 31 870
4 | OGopoTHas Boaa 2,2 1180

(Ca+Mg):Na=1:16.5
———————*3

(Ca+MgyNa-1:324

——

300 400 500 VgV,

Puc. 1. Bvixoousie kpugvle copoyuu conetl HcecmkoCmu U3 pasiuiHulx 600

Perenepamnus oTpabOTaHHOTO CYIBGOYIIIS
pacTBopamu moBapeHHo# comu (100r/m) mo-
clie yMST4eHus JII000H BOMIBI (M3 MCTIBITAHHBIX

280
260
240
220
200
180
160
140
120
100

80

XKecTKoCTb 3/110aTOB, MI-3KB/J

60
40
20

0

0 2 B 6 8

HaMH) MPOXOAUT TMOJHO, U €ro COpOLMOHHAs
€MKOCTb ITPH 3TOM HE U3MeHseTCs (puc. 2).

1 - BoaonpoBoaHasa Boaa
2 - ObopoTHana Boaa

3 - MoaenbHbI pacTBop

10 12 14 16 ViuVyy

Puc. 2. Boixoousie kpugvie decopoyuu coneti HcecmroCcmu U3 paiuyHblx 600
pacmeopom NaCl (100 /1) nocie ymsieuenus pasiusnbix 600
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Kpome Toro, mns nmecopOuuu WCHbITaHBl 2,2 MI-3KB/I), a TaKKe OYUIICHHBIE OT CO-
pactBopel NaCl xonnentpanueir 33 u 50r/n, nel *KECTKOCTH ANI0AThl XMMBOAOMOATOTOBKH
MpUroToBleHHbIe Kak Ha mucTwiiupoBaHHoW AI'OK. IlomydeHHble pe3ylnbTaThl HMpPUBEICHBI
BOJIC, TAK U HAa YMSTYCHHOH 0OOpOTHOW Boje B Tall. 2, BBIXOJHBIC KPUBBIE €COPOLIUU OUYH-
(mepBoHaYaNbHAS )KECTKOCTH 00OPOTHOM BOABI  IICHHBIMU DJII0ATaMU IMOKa3aHbI Ha PUC. 3.

Tabmmnra 2
PesynbraTel perenepanuu Cyib(oyriis pa3IndHbIMA PACTBOPAMH

CyMMmapHOe M3BJICUCHHE COJIEH JKECTKOCTH B pereHepar, %
Ne cynb- N Ha yMSATYEHHOU
Ha TUCTHILTHPOBAHHON BOJIE OUUIIEHHBIE MTHOATHI -
hoyris 000pOTHOM BOJIE
100r/n 50r/n 33r/n 100r/a 50r/n 33r/n 100r/n 50r/n
1 27 18 12 23 16 17 15 9
2 47 50 42 69 56 53 46 32
3 63 64 52 83 73 69 62 49
4 84 72 66 89 82 78 71 60
5 88 77 70 93 87 83 78 68
6 89 81 75 95 91 87 84 74
7 91 84 78 96 93 90 87 77
8 93 86 81 97 95 93 89 79
9 94 87 84 98 97 95 91 81
10 95 89 86 99 99 96 92 82
12 96 91 89 100 100 97 94 84
15 97 94 93 96 87
17 98 96 95 97 89
20 99 98 98 91
25 100 94
300
280 1
260
1-NaCl-100r/n
o 20
E 20 2 -NaCl-50r/n
L 2 3 - NaCl - 33 /n
“ 180
0
£ 160
[°]
¥ 140
;» 120
& 100
Y
© &
40

~
o

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 17 18 19 20 2 Van’vc/y

Puc. 2. BoixooHvle kpugvle decopoyuu conetl sHcecmkocmu
OUULeHHbIMU dNI0amamuy ¢ paznuynoil konyenmpayueti NaCl
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Kak BuHO 13 Ta0i. 2, HAaWTy4IIne pe3ylib-
TaThl pEreHepaluy IMOJY4YEHbl MPU UCIOIb30-
BaHUM JJIS OTOM LCIM OYMIICHHBIX DJIIOATOB, a
HECKOJIBKO XY/IINE — IIPU UCTIIOJIb30BAHUU PacC-
TBOpoB NaCl, mpUTOTOBICHHBIX HA YMSATYCH-
HOW 000pOTHOH BOJE.

Ouncrtka sm0atoB AI'OK ot coneil xxecTKo-
cti (80-90 Mr-sKB/I1) MPOU3BOAMIACEH CIEAYIO-

MM 00pa3oM: 3J0aT CMELIMBAJICS CO CIIMBOM
crycturens B cooTHomeHuu 5:1, pH peakuu-
OHHOW cMmecHu ~12, 00pa30BaBIIMICSA CHIBHO
OOBOJIHEHHBI OCa/JIOK 4epe3 CYTKU OT(HUIIb-
TpoBbIBaJICs. B Tabn. 3 mpuBoauTCs cocTas uc-
XOJIHBIX ¥ KOHEYHOT'O NPOAYKTA OUUCTKH.

Tabmuma 3
ComneBoii coctaB amoaroB AI'OK 10 1 mociie OYUCTKY U CIIMBA CTYCTHTEIIS
Conesoii cocTas, /1 YKeCcTKOCTE
Haumenosanue pH
Na | ClI Ca Mg SO4 | CO,+HCO, | oOmasi, Mr-5KkB/1
Omoat AI'OK 7,6 | 9,0 | 25,2 1 0,323 | 1,92 0,262 75,5
CnuB CTyCTHTETS 123 15 1,4 | a/o6u | v/06H | 0,764 0,104 H/00H
DroaT OYUIICHHBIN 11,6 | 9,8 | 20,9 0,1 - 1,8 1,9 5
DroaT, OYHIIICHHBIA
¢ nob6askoit FeSO4 — | 11,6 | 9,6 [ 20 | 0,047 - 1,7 1,8 2,4
0,1+0,2r/n

[Ipu mmurensHOM CTOSIHUM OT(HUIBTPOBAH-
HBIX DJTI0ATOB 00IIAast )KECTKOCTh CHIDKAETCS C
5 mo 2,4+2,3 Mr-akB/n yepe3 15 cytok u o 1
Mr-okB/1 - depe3 30 cytok. Takum obOpazom,
JIOCTUTAETCSl JTIOCTaTOYHO TIyOOKas OYMCTKa
AIK0ATOB OT COJIEH KECTKOCTH.

OTdunbTpoBaHHBIM U BBICYLIEHHBIH OcCa-
JIOK UMeeT cienyromuid coctas, %: Ca — 11;
Mg -5,5; Fe — 1,0; Si02 — 14,5; nmm — 28.

Oxo1o 85% coneprkamierocs B 0caike Kajb-
IIUS JIETKO PAacTBOPSIETCS B YKCYCHOW KHCIIOTE.
[To-BuanMOMYy, 3Ta 4aCTh COCTMHEHU KaJIbIIUS
MPEACTAaBICHA THAPOOKHUCHIO U KApOOHATOM.

Perenepanus  cynbdoyrisi  OYMILEHHBIM
ANI0aToOM MpoTeKaeT 3(pdeKkTuBHEe, YeM CBe-
YKUMHU PacTBOPaMH MTOBAPEHHOM COJIM COOTBET-
CTByIOIIeH KoHueHTpanuu (Tadm. 3), pH pere-
HEpaToB P 3TOM He TipeBbImaet 7,5 (7,3+7,5)
10 )KECTKOCTHU 3 MI-DKB/II.

JlanpHeiiee CHMKEHUE MKECTKOCTH dJIt0-
aTOB COMPOBOXKIAETCs MOBbIIeHHeM pH: mpu
obmeit xectkoctu 1,7 mr-sks/m pH = §; 0,9
mr-3kB/11 pH = 9; 0,4 mr-3x8/71 - pH = 10. Y™msir-
YeHHas TOCJIe pereHepanuy >JI0aTaMu BoJa
nmeet pH 8,3-7,8 m000# )keCTKOCTH 32 UCKITIO-
YEHUEM CaMbIX IIEPBBIX NOPLUUH, Y KOTOpbIX pH
HAaXOJIUTCS B UHTEpBaje 8+9.
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CnenoBarenbHO, 3aMEHa CBEKHUX pPacTBO-
poB NaCl, ouHIIIeHHBIMUA OT COJIEH JKECTKOCTH
ant0araMu (I0cJie COOTBETCTBYIOIIETO JOYKpe-
IUICHUSI) HE OKaKeT OTPULATENIHOTO BIIUSHUS
Ha MPOIIECC XUMBOJOMOATOTOBKH, a, HAIPOTUB,
OyneT crocobcTBOBaTh OoJiee TITyOOKOH Aecop-
OLMH COoJIeHl KECTKOCTHU C CYIb(OYIIs MPU OJI-
HOBPEMEHHOM CHUKEHHMHU Pacxo/ia MOBapeHHON
conu. CopOLMOHHAsE eMKOCTh CYNb(OYIIs MpU
9TOM CHMKaeTcs. B Hammx onblTax oHa cocTa-
BHJIA: 10 IPOCKOKa 1 Mr-3kB/1 - 0,53 Mr-3KB/MJT
cynb(hOyTIIs, A0 MOTHOTO HACkIeHus - 0,6 Mr-
9KB/MJ CynbGoyris (ymsrdanacss MOACIbHBIN
pacTBop).

Hcnonp3oBanue it pereHepaluu cyabgo-
YIJISI 31F0ATOB, OYUIIIEHHBIX CJIMBOM CI'YCTUTEIS
B cooTHOmEHHH 1:1, HE JaJIO MOJIOKUTEIBHEBIX
pe3yabTaToB: AecopobupoBaHo Obu10 0k0I10 30%
coJeil xecTkocTu (Tpemst oobéMamu) rpu pH =
9,1+9,7. lanee pH noseicuics no 13,3 u Gonee,
U perenepanus cyiabpoyris npekparuiack. Co-
pOLIMOHHAs €MKOCTh CYIb(QOYIIIs MOCIE TaKOH
pererepannu coctaBmwia 0,32 Mr-ske/mMi1 a0
npockoka u 0,92 Mr-skB/mi1 — TIOJTHASI.

HeoOxogumo OTMETHTB, YTO B MPOU3-
BOJICTBEHHBIX YCIIOBUSIX HUMEET MECTO IOja-
Ya YaCTUYHO OCBETJICHHOW CIMBHOW BOJIbI U3



Boonwie pecypcur

XBOCTOXPAHHWJIUINA Ha y3€JI XMMBOJIOTIOTOTOB-
KH. DTO IPUBOJIUT K 3aHJIMBAHUIO 110D CYIIb(}O-
YISl MEJIBYaNIIMMU [JIMHUCTBIMU YacTHULIAMH,
CoIep)KallMMUCs B OOOPOTHOH BOnE BCIEA-
CTBHE HEYJOBJICTBOPUTEILHOTO OCBETICHUS X
Ha XBOCTOXPaHWIIUIIIE.

[IpoBeneHHbIE HCCIENOBAHUS MO H3yde-
HUIO NpoLecca yMATr4eHus: 000pOTHO BOJIbI HA
Cynb(hoyriie MO3BOJSAIOT CENaTh CIEAYIOIINe
BBIBOJIBI:

1. CHnxeHue copOLMOHHON EMKOCTH CyIlb-
¢doyms npu nepexoae Ha yMsATrdyeHHe 000poT-
HOW BOJpBI, MOJABAEMOM C XBOCTOXPAHWIIUILA,
oOycroBneHo Oonee BBICOKHM (>850Mr/m) mo
CPaBHEHHIO CO CBEXel Bomoit (~50mr/m) conep-
KAHUEM «KOHKYPHPYIOLIUX» C COISIMHU KECTKO-
CTH KaTHOHOB HaTpHsL.

2. 1 HOpMaIu3auy padoThl BOJOYyMSAT Y-
TEJIbHOW YCTAaHOBKU HEOOXOIMMO OCYIIIECTBUTh
MIOJTHOE OCBETJIEHHE PAacTBOpAa, OPraHU30BaTh
0osiee MHTEHCHUBHYIO IPOMBIBKY CYIb()OyTIIs
MOCJIE €r0 HACHIIICHUSI U pereHepanuu. Pere-
HEPUPYIOIIUKA PACTBOP TEXHUYECKOTO XJIOPH-
CTOTO HAaTpHsi HEOOXOAMMO TaKXe OCBETIATH
nepes mojaveii ero B KOJIOHHY BO M30exkaHME
3aWJIMBAHUS TIOP CYIIb(OYTIIS.

3. CHmxkeHue pacxoza OBapEeHHOU coiu B
2-3 paza ans pereHepayu Cyabpoyrisi MOKET

OBITh JOCTUTHYTO HCIOJIBb30BAaHHEM OYMIICH-
HBIX OT COJIEM JKECTKOCTH M JIOYKPEIUIEHHBIX
NaCl amroatoB. OUNCTKY IPOU3BOIAUTH CIMBOM
crycrutens B cootHomennu 5: 1. Copbunonnas
E€MKOCTh CyNb(OYIJIs IPH ATOM HE CHUXKAETCH,
a TpOLIECC PEreHEPALUN HECKOJIBKO MHTEHCH-
¢bunupyercs.
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REGENERATION OF SULFOCAL IN THE CYCLE
OF WATER SUPPLY AT PROCESSING PLANTS

Hojiyon M.K., Hojiev S.K., Yunusov M.M., Saidov B.I.

Annotation: The article presents the study results of the process of softening recycled
water by sorption of hardness salts on sulfonated coal, as well as the analysis of changes in
the composition of tailings waters under recycled water supply. Parameters of sulfonated
coal regeneration process in laboratory conditions were determined, output curves of
hardness salts desorption by sodium chloride solution of various concentrations were

obtained.

Key words: recycled water, recycled water supply, water hardness, sulfocoal, sorption,

desorption, regeneration.
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odonoznoujerue 4epenuyvl ¢ MUHEPAIbHbIMU dobaskamu. Beisagneno, umo 00b6asKu nogwi-
Waom 6000HEeNPOHUYAEMOCMb OEMOHA U YMEHbULAIOM 86000N02TI0WeHUe Yepenuybl.

Kntroueswle cnosa: 6ooonenponuyaemocns, OemoH, 000asKu, 6000N0210ueHue, yepe-

nuybl.

betoH — noxanyii, camblii pacpoOCTpaHEeH-
HBIM CTPOUTENBHBIM Marepuan. OTpoOMHOE KO-
JMYECTBO KOHCTPYKIMM M COOpPYKEHUH, KOTO-
pBI€ MOTYT KOHTaKTUPOBaTh C BOAOW BO BpEMs
9KCIUTyaTallui, BBINONHAIOTCA M3 OeToHa. B
TaKMX CIy4asX OYEHb LICHUTCS Takas Xapak-
TEPUCTHKA, KaK BOJOHENPOHUIIAEMOCTb OeTo-
Ha. DTO BechbMa MOJIE3HOE CBOWCTBO OETOHHBIX
uznenuil. bnarogaps 3ToMy KauecTBy OETOH He
MIPOIYCKAET CKBO3b €05 )KUIKOCTh B YCIOBUIX
YpEe3MEpPHOIO JaBJIEHUS. JDTO OCHOBHOM HOp-
MHUpPYEMBbI MOKa3areslb KauecTBa OETOHHBIX
U3IeNTUi, TO3BONIAIONIUI OETOHY SKCIUTyaTH-
poBarbcs JuMTenbHoe Bpems [1]. Bomonenpo-
HuraemMocth 0etona (W4 unu W6 u 6osbiie) B
MapKHPOBKE YKa3bIBAE€TCS C MOMOIIBIO OYKBBI
W. K npumepy, 6eron B25 game Bcero npous-
BOJUTCS C nokaszarenem W6 u W8.

Hcxonst U3 u30BITOUHOTO TaBJIEHUS KHIKO-
CTH Ha MpoOy, NpUHUMAETCS Mapka OeTOHa 1O
BOJIOHENpoHUIIaeMocTi. Ho crout 3HaTh, 4TO
copT MpoOBI MO TaHHOMY TOKa3aTelto, BeCbMa
yClIoBeH. beToH — yHUKalbHBIA MaTepual, Ko-
TOPBIN CIIOCOOEH BbIIEPKaTh JaBJICHUE BOJbI
npumepHo 3MIla 6e3 ¢unprparuu. 'OCT
BOJIOHETIPOHUIIAEMOCTh  OeToHa 12730.5-84
pPENIAMEHTUPYET METOABI ONPEAEIEHUS BOJIO-
nponunaemoct 6etoHa. A 3a I'OCT 26633
IpeaycMaTpuBaeTcss  MCIOJIb30BaHUE — OeTo-
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Ha Kareropuil BoJOHENpoHHIaeMoctd W2...
W18, W20 nns ctpouTenscTBa KOHCTPYKLIHM,
IKCIUTYyaTHPYs KOTOpble TpeOyeTcst OrpaHnIUTh
UX OT IPOHUKHOBEHHS BHYTPb BObI.

Bononenponumaemslit 6eTOH OTIIMYHO MO
XOIUT JUId BO3BeAeHUs (yHaaMmeHTa. Mapka
OETOHHOTO MOHOJMTA JOJKHA OTHOCHTBCS K
Kj1accy He Hwke W6 1 NpoBeNeHUsi CTPOU-
TeJIbHBIX paboT. OOpa3ibl 3TOro Kiacca Gero-
Ha CIOCOOHBI BBIJIEPXKATh BO3JEHCTBUE TPyH-
TOBBIX BOJ 0€3 Mpu3HaKoB npocayuBaHusd. Ho
Jaxe

MOHOJIUTHBIE OJIOKH He MOoryT Ha Bce 100%
rapaHTHPOBATh HEMPOHUIIAEMOCTh BOJIbI B KOH-
CTpYKIMIO. JKUAKOCTH CIIOCOOHA MPOHUKATh
CKBO3b IIBBI WM compspkeHud. [lostomy Tpe-
OyeTcs JOMOTHUTENBHO 3aIIUTUTh MECTA IIIBOB.

YroObl M3rOTOBUTH OETOHHOE W3JEIHUE C
BBICOKMM IIOKa3aTeJIeM BOAOHEIPOHUIIAEMO-
CTH, BOJy JIMMUTUDPYIOT. Bo BpeMs uckiroue-
HUS KMJIKOCTH UCTIOJIBb3YIOTCS T00aBKH B OETOH
JUIsL BOAOHENpOHUIaeMocT!. VX poisb urparor
CriellMaIbHbIe JIOTOJHEHHS, Ha3bIBa€MBbIE IIa-
ctudukaropamu. Ilpu 3TOM HcyesaeT HE0OX0-
JUMOCTH IPOBOJUTBH YCAJKy C IOMOIIBIO BH-
Opatmii. OH ymuoTHseTcs 0e3 MOCTOPOHHETO
BMEIIIATEIbCTBA.

C TedueHueM BpeMeHHU OETOH CTapeeT, a ero
BOJIOIIPOHUIIAEMOCTh PacTeT. DTO CaMO€ YIH-
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BUTEJIHOE CBOMCTBO OeToHa. Ho onTumanbHo-
'O TIOBBIIIEHUS BOJOHETIPOHUIIAEMOCTH MOXKHO
JOOUTHCS TOJIBKO BO BPEMsl MTPOIOJIKUTEIBHO-
'O BJIIaJKHOCTHOI'O YXO/1a.

Jl06aBKH CHIDKAIOT pazmep 1 o0mumii oobemM
MOp B CTPYKType IIEMEHTHOTO KaMHsI B OETOHE.
OTH M3MEHEHUs XapaKTEPUCTUKU IOPUCTOMN
CTPYKTYpBI IIEMEHTHOTO KaMHs OJaronpusiTHO
BJIMSIOT Ha BOJIOHEIIPOHHUIIAEMOCTh OETOHA.

BononernponuiaeMocTs 6eToHa U3ydeHa Ha
oOpa3uax-uminuHapax pasmepamu 15x15 oM,
TBEpJEBIIUX 28 CYTOK B HOPMAJIbHBIX YCJIOBHU-
AX.

CpaBHeHHE BOJAOHETIPOHUIIAEMOCTH OETOHA
OLIEHEHO 110 JaBJIEHUIO BOJIbI, KOI/Ia HA [IOBEPX-
HOCTH 0Opa3ua mosBiseTcs "MOKpOe IMSATHO'.
Ha puc. 1 nokasaHo cpaBHEHUE 3aBUCUMOCTHU
BOJIOHENIPOHMIIAEMOCTH OETOHa OT cojlepKa-
Hus xumudeckux 106aBok MJICT u nexctpuna
B 1ileMeHTe. Kak BUAHO, BEIMYMHA BOJOHEIIPO-
nuraemoctu 6erona ¢ MJICT na 1-2 ctynenu
BBIIIIE, YEM BOJOHETPOHUIIAEMOCTh OeToHa 0e3
00aBKH.
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Ecnu BonmonemponunaemMocts OetoHa 6e3
mobasku Bcero W 0,5, To mst 6eToHa ¢ 100aB-
KO B 3aBUCHUMOCTH OT pacxojia MoAu(puUIu-
POBAaHHOTO JIMTHOCYJIb(OHATa TEXHUYECKOTO
(MIJICT) ona uzmensercs ot W 0,7 o W 0,9,
TO €CTh MPHUPOCT BOJOHEIPOHHUIIAEMOCTH CO-
crapisieT oT 40 o 80 %. Xotsa Bce pacxojibl
MJICT »¢dexTrBHBI A5 TOBBILIEHUS] BOAOHE-
MPOHHUIIAEMOCTH, OJJHAKO Hanbojee ONTHMAIb-
HBIM COJIEpKaHUEM J100aBKH B LIEMEHTE SIBJIS-
erca 0,1...0,3 %.

JUisi IeKCTpUHCOAEpIKaIero 6eToHa Takke
MIPOUCXO/IUT CYIIECTBEHHOE MOBBIIIEHUE BOJIO-
HEMPOHULIAEMOCTH. DTO TOBBILICHUE COCTAaB-
nsiet 2,5...3 crynenn. Ecnu 6eTon 6e3 qo0aBku
B 3aBUCUMOCTH OT BUJa IEMEHTA XapaKTepu3y-
ercs BogoHenpoHunaemoctsto W 0,4 u W 0,6,
TO 17151 OETOHA C JEKCTPUHOM XapaKTepUCTHUKA
BOJIOHEIIPOHHIIAEMOCTH OLICHUBACTCS 3HAUYCHU-
amu W 0,8... W 1,1. DddexkTuBHOCTD 1eHCTBUA
JEKCTPHUHA JIyUIlIe TPOSIBISETCS IPU UCTIONB30-
BaHUHM Cynb(aTocTolKoro nemenTa [2].
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Puc.1. Booonenponuyaemocmo 6emona cocmaea 1:1,57:2,57:0,4 ¢ u 6ez MJICT
(a) u bemona cocmasa 1:1,3:2,33:0,38 c u 6e3 dexcmpuna (6) 6 cocmase
cynbamocmotixozo (1) u 06vrunoeo (2) nopmaandyemenmos.

Ha puc. 2 nano cpaBHEHHE 3aBUCUMOCTH
BOJIOHENIPOHHIIAEMOCTH OETOHA OT pacxo/a MU-
HEepaJbHON NOOABKH BOJUIACTOHUTA B COCTaBE
0OBIYHOTO MOPTIIAH/ALIEMEHTA.

Taxxe BUJHO, YTO BOAOHCTIPOHUIIACMOCTD
OeToHa ¢ J100ABKOW BBINIE BOJOHETPOHHUIIA-
emMocTH OeroHa 0e3 Hee: MpHU COAEp’KAHUU
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BosmactoHuTa 20 % BOIOHENPOHUIIAEMOCTH
[IEMEHTHO-BOJUTACTOHUTCO/IEPIKAIIEro OeTOHA
nocturaetr W 0,7 mporus W 0,5 myst 6eToHa Ha
1eMeHTe 6e3 100aBKH, TO €CTh BO3pacTaHHUE BO-
JIOHETIpOHULIaeMOoCTH cocTaisieT 40 %.

[Ipu TBepaeHWU 1IEMEHTHO-BOJIIACTOHU-
TOBBIX BSDKYIIMX MEHbBIIE 00pa3yroTcs KOH-
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TPAKLMOHHBIE IIOPHI U IIOPHI HEMEHTHOIO TeJls,
4YeM IIpU TBEPACHUU COOTBETCTBYIOILEIO KO-
JMYECTBAa LIEMEHTA. JTO BBI3BAHO MEHBIINUM
COJEP’KAHUEM KIIMHKEPA B COCTABE BSIKYILETO.
YMmeHblIeHHE 00beMa KOHTPAKLIMOHHBIX MIOp U
MOp IIEMEHTHOTrO reiisi OyAeT MpONopLUOHATb-
HO YBEJIMYEHUIO COIAEPKAHMS BOJLIIACTOHMUTA B
COCTaBE BIKYILETO.
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LleMeHTHO-BOJUIACTOHUTOBAsT CcMech 00-
pa3yeT C MOBEPXHOCTHIO YACTHUI[ 3aMOTHUTEIIS
MIPOYHYIO CBSI3b, B Pe3yJbTaTe 00IIasi CTPYKTY-
pa OeToHa Takxke 00pa3yeTcsi BHICOKOIIPOYHOM
Y MaJIOIIPOHULIAEMOM.

T T

10 20

o

T T T T 1

30 40 50
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Puc.2. 3asucumocmo 600onenponuyaemocmu bemona om pacxoo0a MUHepaibHol
000a6KU BONNACMOHUMA 8 COCMABE 0OLIYHO20 NOPMAAHOYEMEHMA

Bnusinue no6GaBku Ha TMOBBIIIEHHE BOJIO-
HEMPOHUIIAEMOCTH OETOHa W3YyYEHO TaKXke
IIPU UCHBITAHUSAX MUKPOOETOHHOHN YepenuIbl.
MukpoOeToHHass uepenuiia — KpOBEIbHBIN
Marepual, MojdydaeMblid M3 LIEMEHTa, Ilecka 1
MEJIKO3E€PHUCTOTO IMIEOHS pasMepoM S...7 MM.
beToH yepenuibl METKO3EPHUCTBINA U ITOCKOJIb-
Ky 4Yepenuiia MPUMEHSIETCS] KaK KPOBEJIbHBIN
MaTepuai, TO OH JIOJKEH ObITh BOJOHETIPOHU-
naeMbIM. Ha BOJOHENpPOHMIIAEMOCTh 4Yeperu-
(bl BIIUSIET €€ BOJONOMIONIEHUE, KOTOPOE OIpe-
JEJSIETCS TOCIIEe TIOTPYKEHUS Yepenuipl Ha 24
yaca B Boxy [3].

B Ta6in. 1 npuBeneHs! 3Ha4€HMS BOAOIIOTIIO-
IIECHUS YePETUIIBI AJI1 COCTaBOB OETOHA, COIep-
KalllUX MUHEpaJbHbIE I00aBKU U3 U3BECTHSKA,
MOJIOTOTO KepaM3HTa, PEYHOro necka u (ora-
LIMOHHOTO OTX0J]a oboraiieHus: GII0OPUTOBBIX

pyZn.
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Bopgomnornoiienue 6eTona ¢ go6aBKkaMu Ha
15...30 % umxe, yeM i1t OetoHa 0e3 mo0aB-
KH. BenmrmuuHa BOIOTIOTTIONICHUS TAaK)Ke Xapak-
TEPHU3YET OTKPBITYIO IMOPUCTOCTh B CTPYKType
o0crona. CienoBarelibHO, JaHHBIE Ta0I. 1 mon-
TBEPKIAIOT 3(PPEKTUBHOCTh MPUMEHEHUS J0-
0aBOK IS CHIDKCHHSI TIOPUCTOCTH CTPYKTYPBI
IIEMEHTHOTO KaMHsI B OCTOHE U IOBBIIICHUS €
HEMPOHUIIAEMOCTH.

BononenponunaemMocts  MUKpPOOETOHHOM
YeperuIlbl U3ydeHa CIEAYIONUM 00pa3oM: Ha
KaHaBKE ITOBEPXHOCTH YEPEIUIIBI JICIAIOTCS
JIBE IIEMEHTHBIC TIEPETOPOIKH, TTOCIIC UX TBEP-
JCHUs B OOpasyromieecss MPOCTPAHCTBO TIPU
TOPH30HTAJILHOM TIOJIOKCHUHM YEPETHIlbl Ha-
JMBaeTcsa ciou Boabl. Ecim yepe3 24 yaca Ha
00paTHOM CTOpPOHE YEePEIHUIBI HE MOSBISIFOTCS
KaIlTH BOZBI, TO OCTOH YEPETIHIIBI SBISICTCS BO-
JIOHETIPOHUTIAEMBIM.
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Tabmuma 1.
Bononornomnienne yepenuiibl 0e3 U ¢ MUHEPATBHBIMU JI00aBKaMHU
Bonomnormomienue (%) I cocTaBa BSHKYIIETO
MuHepasbHas 100aBKa (1eMeHT:MuHepajbHas q00aBka), Macc. %
100:0 90:10 85:15 80:20
— 7,3 — - —
WsBecTHAK - 6.2 5.2 5,6
MonoTblit Kepam3uT - 6,1 5,35 5.9
Peunoii mecok -—- 6.2 5.4 5,7
doralinOHHBIE OTXOABI 000- - 5.9 5,1 5,5
raieHus (PIOOPUTOBBIX Py
B tabx. 2 npuBeaeHbI XapaKTEPUCTUKU YEPEIULIBI IO BOJOHETIPOHUIIAEMOCTH.
Tabmuma 2.

XapaKkTepucTHKa BOJIOHETIPOHUIIAEMOCTH MUKPOOETOHHOM YeperuIlbl

MunepanbHas 1006aBKa BononenponuaeMocTs MUKpOOETOHHON Yepenu-
LBl 0 "MOKpOMY NATHY"

- OTCYTCTBYET
W3BecTHAK OTCYTCTBYET
Mon0TBIN KEpaM3UT OTCYTCTBYET
Peunoii necok OTCYTCTBYET
@noTaMoOHHBIE OTXO/BI 00OTAICHNUS

(IIIOOPUTOBBIX PYA OTCYTCTBYET

Bce oOpasiupl 6e3 u ¢ 100aBKaMu SBIISIFOT-
Csl BOJIOHENIPOHUIIAEMBIMH, TaK Kak 3a 24 yaca
Ha 00paTHO# cTOopoHEe 00pa3loB HE OOHApYKe-
HO TIOSIBJIICHHE Karuiei Bonbl (MeTof "MOKpoe
MATHO"), OJTHAKO CHWIKCHHUE BOJOIMOTIONICHUS
OeToHa ¢ I00aBKaMM TOKa3bIBAET, YTO CTCIICHB
BOJIOHETIPOHHUIIAEMOCTH 1[IEMEHTHOTO KaMHS C
MpeIOKEHHBIMH T00aBKaMH HAMHOTO BBIIIIE.

[TonTBepkaeHUEM ITOMY SIBISIOTCS TaKXkKe
3HaueHUs1 Kod(pUIMEeHTa BOJOCTOMKOCTH Oe-
TOHA, XapaKTEPU3YIOIIETO OTHOILICHHE MpPoU-
HOCTH 00paslia B BOJIOHACHIIIEHHOM COCTOSI-
HUU K MPOYHOCTH 3KBUBAJIEHTHOTO O0Opasia B
BO3/YIITHO-CYXOM COCTOSIHUU. 3HAYCHHE TAaKOTO
ko3¢ urmenta juig obpasua 6e3 100aBKU co-
ctasisietr 0,91, B To ke Bpemst i 00pas3IoB ¢
no0aBKaMM 3HaYeHHE JaHHOTO Koddduimenrta
yBenuuuBaetcs ot 0,95 no 1,05 B 3aBucumoctu
OT BHJIa U Pacxo/ia MUHEPAJIbHON 100aBKU C
cocraBe 1eMeHTa [4].

BerlmiensnoxkeHHble  Pe3yNbTaThl JKCIIEPH-
MEHTAJIbHBIX UCCIIEIOBAHUN CBUACTEILCTBYIOT,
YTO XMMHYECKHE U MHUHEpallbHble T00aBKU B
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COCTaBe LEMEHTOB CIOCOOCTBOBAJIM CHHUXKE-
HUIO TOPUCTOCTH LIEMEHTHOIO KaMHs, BOJO-
MOIJIOUIeHNs] OETOHA M TOBBILICHUIO €ro BO-
JIOCTOMKOCTH M BOJOHEIPOHULIAEMOCTH, YTO B
CBOIO Oyepesib 3T CBOMcTBa OynyT Oiaromnpu-
ATHO BJIMATH HA MOPO30CTOMKOCTh OETOHA.
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WATER PERMEABILITY OF CONCRETE WITH
ADDITIVES FROM LOCAL RAW MATERIALS

Akramov A.A.

Annotation: The article shows the water resistance of concrete with the introduction
of a chemical additive from modified technical lignosulfonate and dextrin and a mineral
additive from wollastonite into the composition of concrete, as well as water absorption of
tiles with mineral additives. It was found that the additives increase the water resistance of
concrete and reduce the water absorption of the tiles.

Keywords: water resistance, concrete, additives, water absorption, roof tiles.

POJIb BOJJTHOHN JUIIJIOMATHUHA 1 HAYKHU B YCTOHMYNBOM
YIIPABJIEHUHY BOJHBIMHU PECYPCAMU HEHTPAJIbBHOM A3UH

3uzanwuna /I.P.
Hayuno-unghopmayuonnwiii yenmp MediceocyoapcmeenHotl KOOPOUHAYUOHHOLL
6000x0351icMmeeHHOl Komuccuu Llenmpanvroti Azuu
TawkeHmcKUll UHCMUNYM UHICEHEPO8 UppUayuu
U MeXaHu3ayuu cenbCKo20 X03AUCmaed

B cBoeMm BeIcTyIuIeHMM Ha 7-M BecemupHoMm
BogHOM (popyme B [Iary (Kopest) B anpene 2015
rona IIpesunent Typkmenucrana ['ypOanrysis
bepapimyxamenoB ykas3aa Ha BO3MOKHOCTH Ha-
Ja)KUBaHUSI «CUCTEMHOIO JHMAJIOra, HAIEJICH-
HOT'O Ha pacCCMOTPEHHE BCEX MPOOIIEM, CBA3AH-
HBIX ¢ (OPMHUPOBAHHEM M BOCCTAHOBIICHHEM
HCTOYHHMKOB BOJIHBIX PECYpPCOB, UX Pa3yMHBIM
U DKOHOMHUYHBIM TIOTPEOJICHUEM», KOTOpBIC
OTKPBIBAIOTCS IIyTEM pa3BUTHUSL BOJHOM JH-
IJIOMaTUH KaK «HOBOM MOJIMTHUKO-IUILIIOMAaTH-
4eCcKol (hOpPMBI MHOTOCTOPOHHETO OOIIECHUSY.
Heckonpkumu romamu panee Ha 5-M Bceemmp-
HOM BogHOM (popyme B CrambOyne Ilpe3umeHt
Tamxukucrana DMomanu PaxMOH TakXe OT-
METUJI KJIFOUEBYIO POJIb BOJHOM JUIJIOMaTHH B
«pa3yMHOM YIIpaBJIEHUU BOJHBIMU peCypcamMu
B OacceifHax TpaHCTPaHUYHBIX PEK», KOTOPOE
«JIOJDKHO OpPraHU30BaThCsl C y4ETOM CIIPABE]I-
JMBOTO ¥ B3aUMOBBITOIHOTO HCIIOJIb30BaHUS
HE TOJIBKO BOJIHBIX, HO M JPYTUX MPHUPOIHBIX
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pecypcoB Oaccelina». Hakonern, oOpamiasice K
YYaCTHHKaM MEXKyHapOIHOW KOH(EepeHINN
«UenTpanpHas A3usi: OJHO Mpouutoe 1 odriee
Oyzy1ee, COTPYIHUYECTBO Paa yCTOMYUBOTO
Pa3BUTHS U B3aUMHOTO MPOIBETAHUS», TIPOXO-
nusinei B Camapkange B HosiOpe 2017 rona,
[Ipesunent VY3bekucrana IllaBkar Mup3uéen
CKa3zaJl O HEOOXOJMMOCTH YCTPaHEHHS KOH-
(GIIMKTHOTO TIOTEHIMAJa M TIOMCKE Pa3yMHBIX
KOMIIPOMHCCOB B PEIICHHUH BOMPOCOB BOJIO-
MoJb30BaHusl. Takue MpU3BIBEI HA CAMOM BBI-
COKOM TIOJINTHYECKOM YPOBHE CTaBSIT YETKYIO
3aaqy 1o 6onee akTUBHOMY U 3((HEKTUBHOMY
MPUMEHEHUIO HWHCTPYMEHTOB JUIUIOMAaTHH B
HAJIAXUBAHUU M TIONJCPKAHUU TpPaHCTPaHWY-
HOTO BOJHOTO coTpynHudectsa. [Ipu sTom OT-
pasHO OTMETHUTbH, YTO MHOTO ITOJIE3HBIX YPOKOB
BOJTHOW JWIUIOMATHH MOXXHO TOYEPIHYTHh W3
onbITa 30-JIETHEr0 COTPYIHUYECTBA 10 BOJHBIM
Borpocam B llentpansHoit A3zuu.
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Ypoku npouioro

JuniaomMarusi BOTHUKOB

B nepByro ouepenb, 3aciay’KMBAaeT BHUMA-
HUS TAIJIOMaTHYECKHUE AOCTUKEHUS HEIUILIO-
MaTHYECKUX - B TPaJAWLUOHHOM HNOHMMAaHUU
- pabGotHukoB. Tak, Onmaromapsi MHUIMATUBE,
npoeCCHOHANN3MY U MYIPOCTH TISITH PYKO-
BOJUTENIEH  BOJOXO3SIMICTBEHHBIX  BEIOMCTB
crpad LlentpansHoii Azun B 1992 rony 6bL10
nonnucano Cornamenue mexay PecmyOnu-
koii Kazaxcran, Keipresckoit Pecmy0Ommkoii,
Pecny6nukoit Y30ekucran, Pecrybnukoii Tan-
xukuctaH U Typkmenucranom «O cOTpyaHHU-
4ecTBe B chepe COBMECTHOTO YIIPABICHHS HC-
II0JIb30BAaHUEM U OXPaHOM BOJHBIX PECypCOB
MEXTOCY/IapCTBEHHBIX MCTOYHUKOB» U CO3/a-
Ha MexrocynapcTtBenHass KoopauHaioHHas
Bonoxo3zsiicteennas Komuccus LlentpanbsHoin
Azuu (MKBK).

B mupe HacuutbiBaeTcs 6onee 263 TpaHc-
TpaHUYHBIX pEUHBIX OacceiiHa, u B 158 (60%)
13 HUX HET HUKAKUX MEXaHU3MOB COTPYIHUYE-
ctBa. A ctpanbl LleHTpanbHoOl A3un yxe B ep-
BbIE MECSIIBI HE3aBHCUMOCTH IO COOCTBEHHOU
MHULMATUBE U COOCTBEHHBIMU CHJIAMU CO3AAJIN
Komuccuro, koTopasi Bce 3T To/ipl o0ecreunBa-
eT OeCKOH(IIMKTHOE yIpaBlIeHUe TPAaHCTPAHUY-
HBIMH BOJIHBIMM pecypcamu pernosa. [loaromy
IIEPBBIN YPOK, KOTOPBIM MBI MOKEM U3BJI€Yb U3
OMbITA HAIMX CTPaH, JEMOHCTPUPYET, UTO JIU-
IJIOMaTHsl — 3TO HE BCErZa CTaryc, HO BCernaa
CIIOCOOHOCTHh CBOEBPEMEHHO U KBATU(DUIIUPO-
BAaHO pPearupoBaTh Ha BOZHUKIIYIO KPU3UCHYIO
CUTYyallMl0 M HaXOIUTh B3aUMOIIPUEMIIEMbIE
pelieHus.

IInomagka «0ecnpepbIBHOCTID)

OCHOBHON MHCTPYMEHT JUILUIOMATUU — BE-
neHue neperopopoB. Kak mnucan Pumense B
cBoeM «llonutuueckoMm 3aBemanun» 1638 T,
HEOOX0MUMO «OectpepbIBHO BECTH IEPETOBO-
PBL, BECTH UX OTKPBITO, IOBCEMECTHO, HE Ipe-
PBIBATh UX JJa)K€, €CIIM OHU HEMEJJIEHHO HE MTPU-
BOJAIT K JKEJIAEMOMY PE3YJbTaTy, U HET IOJIHOMN
YBEPEHHOCTH B €r0 JOCTHKEHUU B OyIyILLIEM).
Mmuorue ronsl miomaaka MKBK — exekBap-
TaJbHbIC 3aceaHusi, paboTa €€ UCIIOIHUTEIb-
HBIX OpPraHOB, COBMECTHO pE€aJM30BaHHbIC
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MIPOEKTHI — SIBJIATIACH MECTOM JUIs BeleHUs Oec-
IIPEPBIBHBIX U OTKPBITBIX I1IEPETOBOPOB, XOTS BO
MHOIOM €€ YYaCTHMKH HE PACLIEHUBAJIU CBOIO
JESTEIBHOCTH B TAKOM paKypce U TepmuHax. B
ropsunx aedarax poxaanuck «OCHOBHBIE I10-
JIO)KEHUsI PETHOHAIBHOM BOJHOW CTPATErumn»,
nporpamMmsl 6acceifHa ApanbcKoro Mopsi, Ipo-
€KThbl HOBBIX PErMOHAJIbHBIX COIVIAILIEHUH, ITPO-
LeAypHbIE TIPaBUJIAa PErYIMPOBAHUS KACKalOB
BOJIOXPAHMJIUIL HA PEKaX U MHOTHE JPyTHe J0-
KyMEHTBI, TPAJULIMOHHO SIBIISIOLIUECS PE3YIIb-
TaTOM JIUIIJIOMaTHYECKUX IEPETOBOPOB.

JunnomMaTusi KaK HCKYCCTBO yO0exKIeHust

JluriomMarusi — 3T0 UCKYCCTBO YOEkKAeHus,
a He HacaxeHus. VIMEHHO 3T0 yMeHue orra-
YMBAJIM BCE OTH TO/bl PAOOTHUKH BOJOXO3SH-
CTBEHHOMW OTpacJIy, BKJIIOYAsI UCIIOJIHUTEIIbHbIE
opransl MKBK: BBO «Amynapbs», BBO «Cpl-
prapbs», HayuHo-mH(OpManMoHHBIN IIEHTD,
Cekperapuar, KoopanHalmoHHO-METPOJIOTH-
YECKUM LEHTP. B HUCIOIHUTENBHBIX OpraHax
MKBK u ux TeppuTOpHalbHbIX IOApA3IEIe-
HUsX paboraer 6onee 1500 yenoBek, KOTOpbIE
€KEIHEBHO YIIPABISIOT BOJOW C TeM, YTOOBI
YIAOBJIETBOPUTh MHTEPECHI BCEX CTOPOH. ODTO
HeJerkas 3a/1a4a, HO yCIIEXH €CTb.

bnarogaps nesrensnoctu MKBK ynanocs
CO3/1aTh CUCTEMY B3aMMOJICHCTBUS U MOAJIEPK-
KM NPUHATHS PELICHUH, KOTOpas BKJIIOYAeT B
ce0s eXKeroIHoe MIIAHUPOBAHUE, MOHUTOPUHT U
OIIEpaTUBHOE YINpPaBJIEHHE CTOKOM PEK; OOMEH
uHpopMaLueil 1 TaHHBIMU; COBMECTHBIC PETH-
OHAJIbHBIE ITPOEKTHI U HAyYHbIE UCCIIEI0BAHMS;
COBMECTHOE 00y4YeHME; ONEepaTUBHOE B3aUMO-
JEUCTBHE B YCIOBUSAX MaJOBOAUM U MaBOJIKOB
U CUCTEMY aHAJIUTUYECKUX OT4eTOB. Bes 3ra
paboTta HampapjeHa Ha cO3AaHue OOLIEro Io-
HUMAaHUsI UMEIOLIUXCSI TPOOIEMHBIX BOIPOCOB
U, caMoe IVIaBHOE, OOIIEro BUJICHUS UX pelle-
Hus. B Takoil pabore crenuanucTaM BOJHOTO
CEKTOpa IPUXOAMIOCH BBIXOAUTH M3 TEHU U
BBICTYIIaTh B CAMbIX Pa3HbIX ayAUTOPHUSX, OTTaA-
YKBas UCKYCCTBO JUCKYTHPOBaTh, YOXKAaTh U
nepeyoexxaars.

MHoOrocTOpOHHSISI AMNJIOMATHS

Crpanbl LleHTpanbHON A3MM MHTEHCHBHO
HCIOJIB3YIOT pblYarud MHOIOCTOPOHHEN JIUILIO-
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MaTuH, BKitouas corpynnundectso ¢ OOH. Tpu
cTpaHbl peruona - Kazaxcran, TypkMmeHucran
n VY36ekucran — sBisitorcss Croponamu Kon-
BeHuuu EODK OOH no oxpane u ucnosnb3oBa-
HUIO TPAHCTPAaHUYHBIX BOJOTOKOB M MEKIY-
HapOAHBIX O3€p M aKTUBHO COTPYJHHUYAIOT B
paMKax 3TOro Io0aJbHOTO MHOTOCTOPOHHETO
nHctpymenta. B 2007 rogy 1o npeasiokeHuro
IIATH  LEHTpajbHO-a3uarckux crpad Coser
besonacnoctu OOH yupenun PervonanbHblit
ueHtp OOH mno mnpeBeHTHBHOW IuIUIOMAarTuu
st Hentpansuoit Azun (PHITJLA) B Amixa-
Oane JUIsl pearupoBaHMs Ha CYIIECTBYIOLIUE U
MOTEHIMAJILHBIE YTPO3bl, B TOM YHCIE MPooIe-
My YXYILIEHHs Ka4eCTBA OKPY’KAIOIEH CpeIbl.
TaKUKUCTAaH BBICTYNMJI MHULMATOPOM psla
100aNMbHBIX  BOJHBIX WHUIMATHB, BKIIOYAs
00bsABICHUA «MEXIyHapOAHOIO JECSTUIIe-
TUs nencTBus «Bona s ycTOWYMBOro pas3Bu-
Ttus», 2018-2028 rr. (Pezomtouus I'A OOH or
21.12.2016 . A/RES/71/222, 71-s ceccus). B
V36ekucrane Obl1 co3aaH MHOTONapTHEPCKUMA
TPACTOBbIM (POHJ MO YeIOBeYECKOM Oe3ormac-
HocTu Ui peruoHa Ilpmapanes mox srunou
OOH c nenpio co3nanus eAuHON MIaThopMbl
JUISL MEXIyHapOIHOIO COTPYIHUYECTBA U MO-
OunM3alMK CPEACTB JOHOPCKOTO COOOIIecTBa
B LIEIAX YJAYUYLIEHHs] SKOJOTMYECKOH M COLU-
AJIbHO-9KOHOMHUYECKOH 0OCTaHOBKU B PETHOHE
[Ipuapanbs, a Takke MPOABUKEHUE COBMECT-
HBIX YCHJIUH 10 TOCTHKEHUIO T1o0aibHbIX Lle-
JIeH yCTONYMBOIO pa3BUTHSL.

Wuunnmatusa TypkMeHucTaHa 1o pa3pador-
ke CnenmanbHoii nporpammsel OOH ans Gac-
ceiiHa ApaJIbCKOro MOPSI SIBISIETCS JIOTMUYECKUM
IIPOAOJKEHUEM JAHHBIX YCUJIMHA U MOXKET BHE-
CTH TOCTOMHBIN BKJIAJl B HAJIAKUBAHUE CUCTEM-
HOTo B3auMojeicTBus co ctpykrypamu OOH
B BOIIPOCAX MHUPHOIO YNPABICHHsI BOAHBIMU
pecypcamu u noctukenus Lleneit ycronuuBoro
pa3BUTHS.

JIBYCTOpPOHHSISI TUIUIOMATHSA: OT COTPYIHU-
YEeCTBA B DKCTPEMAJIbHBIX YCIOBHAX K IJIAHO-
MEpHOI padoTe M0 KOMILJIEKCY BOIIPOCOB

3apoKeHUE ABYCTOPOHHEN TUIUIOMAaTUU U
KOHTAKTOB IIPOMCXOJWIO B YCIOBMSIX DKCTpE-
MajbHBIX 110 BoaHOcTH JieT. Ilocne ueTsipex
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MHOroBOHbIX JeT (1991-1994) nepBoe mano-
BoJbe B epuof padorst MKBK npumiio B 1995
rony. Bogoxo3siicTBeHHbIE OpraHU3al|y Mpe-
IIPUHMMAJIM BCE BO3MOXHbBIE MEPBI IS CMsATYe-
Hug ManoBojbs. B mae 1995 rona 8 BBO «Amy-
Japbs» ObUIO MPOBEIECHO MEPBOE TEXHUUECKOE
COBEILIAHUE I10 BOIIPOCAM BOJOJEIEHMS U pe-
KuMa paboTsl TysIMyIOHCKOTO BOIOXPaHMIINIIA
C YYaCTHEM IMEPBbIX 3aMECTUTENIEN MUHUCTPOB
BOJHOT'O X03s1iicTBa Y30ekuctana u TypkMeHu-
crana. Ha 3ToM coBemanuu Obuia JOCTUTHYTa
JIOTOBOPEHHOCTh O PErYJIIPHOM INPOBEAECHUU
TaKMX COBELIAHWM B YyCIIOBUSAX MaJIOBOAbS U C
YUETOM CKJIa/IbIBAIOILEHCS] 0OCTaHOBKH.

B nocnennue roapsl akTUBHO pabOTAIOT JBY-
CTOPOHHUE KOMHMCCHH IO BOJIOXO3SIIICTBEHHBIM
BOIIPOCAaM U MEX]y IPYyIMMM CTpaHaMH pPEru-
ona. Tak, B Hos0pe 2016 roma Obuta co3maHa
CoBmectHas pabouas rpynmna Kaszaxcrana u
V36ekucTana i BBIpaOOTKU MPEATI0KEHUH 11O
yIIyONeHHIO JByCTOPOHHETO COTPYAHUYECTBA
II0 BCEM HAIPAaBJIEHUSAM BOAHBIX OTHOLICHMH.
B pamkax I'ocymapcrBeHHoro Busura lIpesu-
nenra Y3oekucrana B Tamkukucran 9-10 map-
ta 2018 roma Owbiia co3mana PabGouas rpymma
10 KOMIUIEKCHOMY MCIIOJIb30BAaHUIO BOJHBIX
peCyYpCcoB TpaHCTpaHUUHBIX pek LleHTpanbHOU
Azun mexnay Ysz0OekucraHom u Tamkukucra-
HOM.

HoBble TeXHOIOrMH M TUILTIOMATHS

B coBpemeHHOM MHpe OBICTPO pa3BUBAIO-
LUXCA TEXHOJOTUH U CPEICTB KOMMYHMKALUN
JUIIIIOMATHs IepecTaja ObITh JOMUHUPYIOIIUM
KaHAJIOM MEXIOCyIapCTBEHHOTO  OOILEHHUS.
Kak u3BecTHO, OIy4YUB BIIEPBBIE TEIETPaAMMY,
aHIMIcKui npembep stopa I 'enpu [lanmepcron
BOCKIIMKHYJ: «Bce, 310 KoHel auiuiomaruu!».
VHTEpHET TEXHOJOTMU U CIIyTHUKOBBIE JaH-
HBIE CTaNH elie 0ojiee Cepbe3HbIMU «CONEPHU-
KaMW» MOCOJIbCTB, II03BOJIAS IIOIyYaTh JaHHbIE
B peaJbHOM BpeMeHH U 6e3 mocpeanukoB. Ho
HaBbIKaM cOOpa M aHanu3a WH(POPMALUU MBI
BCE K€ 00513aHbl UMEHHO JTUIUIOMAaTHH, UCKYC-
CTBO KOTOPOT'O MPOAOJIKAET OBITh KIIOYEBBIM B
HaJaXKWBaHUU MEXaHU3MOB €€ 0OMeHa B cepe
BOJIHBIX PECYPCOB.
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B pamkax MKBK Obu1 cozgan mopran
3HaHUHM O BOAHBIX pecypcax u 3Kkonoruu LleH-
tpambHOH  Asum  (http://www.cawater-info.
net/), KOTOpBI comaepKUT cBbile 60 rurabait
uHpopmanuu 1 nocemaercs 6onee yem 8 000
YeloBeK B JIeHb. B HeM mmeercs oOmumpHas
0a3a 3HaHU# ¢ moccapueM; PernonanpHas UH-
(opManMOHHAs cHCTEMa MO0 BOJHBIM M 3€MeJlb-
HBIM pecypcaM B OacceiliHe ApajbCKOro Mops
¢ 6onee 150 mapamerpamu ¢ 1980 r.; anHanmuTH-
YeCKHe OTYEThI U 0030pbl; 0a3bl JAHHBIX 110 BO-
no03abopaM U MOJIENbHBIN KomIieke ASBmm.

Ocoboro BHMMaHHUS 3aclly’KUBaeT Hayallo
IIPUMEHEHHST B BOJHOM XO3SIIICTBE METO/OB
JUCTAaHIIMOHHOTO 30HIMPOBaHUs, KOTOPHIE 3HA-
YUTEIBHO MOBBIIIAIOT IPO3PAYHOCTD U IOBEpUE
Mexay crpanamu. B 2017 rony HUL] MKBK B
IIapTHEPCTBE C HEMELKHMM YHUBEPCUTETaMU
3aIlyIlleH UHCTPYMEHT KOCMUYECKOI'O MOHHUTO-
puara WUEMoCA (Monurtoputr 3¢ ¢exTHB-
HOCTU MCIIOJb30BaHMs BOAbl B LleHTpanbHOU
A3uu), KOTOpPBIM IMO3BOJSET COMOCTABISAThH
MHOTOJIETHUE JIaHHBIE 110 WU3MEHEHUIO BOJO-
0ecIieueHHOCTH, PA3MELICHUIO CeNTbCKOXO3siH-
CTBEHHBIX KYJBTYp, U3MEHEHHS KO PUIEeHTA
rmoJsie3Horo aeiicreus'. Hameemcsi, 4To MaHHBIN
MHCTPYMEHT Oy/eT MO JIOCTOMHCTBY OIICHEH
BOJHUKAMHU U TUTIOMATaMH.

C noMo111b10 TOCTOBEPHON U HAJIE)KHOM UH-
(dopmManMu MOXKHO CO3/1aBaTh JOBEPUTEIILHBIC
OTHOLICHUSI MEX]y CTpaHaMH, 4To, Oe3ycioB-
HO, ABIISIETCS OJHOM M3 BaXKHEHINUX 3a7ad JU-
TUIOMATHH.

3anauu Ha Oynyluee

Jluriaomarusi, TNpaBOCO3HAHME M KOJUIEK-
TUBHAsl OTBETCTBEHHOCTh I'OCY/IapCTB

JuriaomMatuss W MEXIyHAapOAHOE MPaBO
MIPEJICTABISIIOT cOo00M OMWH W3 BaKHEUIINX
2JIEMEHTOB KYyJIBTYPHOI'O HAcCJeIusl YeJoBe-
4YecTBa, KOTOpbIE HECYT B ce0e MHOTOBEKOBOMU
OIBIT MHTEpHALMOHANBHOTO Oo0ImeHus. O0e-
CreYMBas OCHOBY JUI IIMBMJIM30BAaHHOTO 00-
LICHUsI TOCYIapCTB, OHU cojeiicTByeT hopmu-
POBAHMIO MEXTYHAPOIHO-IIPABOBOIO CO3HAHUS
KaK Ba)KHEWIIETo 3JIEMEHTa KyJIbTYyphl MUPA U
nobpococeznctsa. Bece Gonble pacter MoHU-

! http://wuemoca.net
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MaHHe, YTO MbI KUBEM Ha OJIHOU IJIaHeTe, U
WH/IMBU/yaJIbHbIE UHTEPECH! OTIEIbHBIX IOCy-
JapCTB HE MOTYT MPOTHBOPEUUTH ITI0OATIBHBIM
U perHOHAIBHBIM HHTEpecaM. Takoro poaa pac-
IIMPEHUE HAIIMOHAIBHBIX MHTEPECOB JOJKHO
OBITH OTPA)KEHUEM CONPUYACTHOCTU K OOIIUM
BBI30BaM M MMOHUMAHHIO KOJUIEKTUBHOW OTBET-
CTBEHHOCTbh MEX/IyHapOIHOIO COOOIIecTBa B
MIPOJIBUKEHUHU OOIIEUETIOBEUYECKUX IIEHHOCTEH
U OPUEHTHPOB.

B 3TOM KOHTEKCTE BOIPOCHI pallHOHAIBHO-
'O MCIIOJIb30BAHUS BOJHBIX PECYPCOB U OXpaHa
OKpyXKarolel cpeasl MpuoOpeTarT 0colyro
3HaYMMOCTb. Tak, B cTarbe 3 mpoekra «Mex-
JYHapOIHOTO MakTa 00 OKpyKawIileh cpene
U pa3BUTHIO» OTMedaercs, yTo «lmobanbHas
OKpy>Karollasi cpesia siBjsieTcs: ooueit 3a6otoi
yesioBeuecTBa. COOTBETCTBEHHO, BCE €0 dJIe-
MEHTHI U MPOLECCHl JTOKHBI PETYINPOBAThCS
NPUHIUIIAMHA MEXYHApOIHOTO MpaBa, TUKTa-
TOM OOIIECTBEHHOTO CO3HAHMUA U (yHIaMEH-
TaJIbHBIMH [ICHHOCTSIMH 4€JIOBEYECTBAN?.

Takoe e MOHUMaHHE €AMHCTBA U KOJUJIEK-
TUBHOW OTBETCTBEHHOCTH 3aJIOKEHO B AJ-
MaTHHCKOM comntameHun 1992 ropa., crarbs
1 xotoporo rnacut: «IIpusnaBas oOUHOCTE U
€IMHCTBO BOJIHBIX pecypcoB peruona, Cropo-
HBI 00J1a/1a10T OJJUHAKOBBIMH [IPaBaMU Ha MOJIb-
30BaHME U OTBETCTBEHHOCTHIO 3a 0OecrieyeHne
UX PALMOHAJIBHOIO HCIOJb30BAaHUS U OXpa-
HbD». TONBKO KOJUICKTHUBHBIE YCHIIUS 10 JOCTH-
KEHUIO O0IIUX Iesiell MOTYT CII0COOCTBOBATh
MOHMMAaHHUIO TOTO, YTO HAIlMOHAJIbHBIC HMHTE-
pechl He KOH(DIMKTYIOT, a BKJIIOYAlOT B ceOs
peruoHasbHble MHTEpEeChl. Takoe MOHUMaHHE
OTBETCTBEHHOCTH B CBOIO Ouepeab OyJeT CIo-
cOOCTBOBATh MPOJBMKEHHIO UACH COTPYIHNYE-
CTBA U TUAPO-COIUIAPHOCTH.

JluniioMaTusi HAyKu ¥ 00pa3oBaHus

Tpu cocraBisiolME COBPEMEHHOIO IOHHU-
MaHMs HAay4YHOH IWIUIOMaTHM BKJIIOYAIOT: Ha-
YYHO-UH(POPMAITMOHHYO MOJICP’KKY BHELTHEH
MOJINTUKYU (HAayKa B JUILJIOMAaTHH); COACHCTBUE
MEXIyHapOIHOMY HAyYHOMY COTPYIHHUYECTBY
(mumiomarust JUIsi HAyKH); HCIOJIb30BaHUE

2 TUCN. Draft International Covenant on Environment and De-
velopment. Third Edition: Updated Text. Environmental Policy
and Law Paper No 31 Rev 2.
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HAay4qHOI'O COTPYAHMYECTBA [UIsSl YIIy4ILEHUs
OTHOUICHUH MEXIy CTpaHaMH (Hayka JJisi JH-
mwioMaruu). Bee 3Tu Tpu n3MepeHust Kputuie-
CKM BaXHBI JJIs1 BOAHOM cepbl. YmpapieHue
BOJIHBIMM pecypcamu B lleHTpanbHOl A3zuu,
Kak U BO BCEM MHpe, Bce 0oiee OCIOKHIETCS
TakuMHU (hakTopamMH Kak M3MEHEHHE KJIMMaTa,
HCTOILCHUE PECYpPCOB, OIPAHUYEHHOCTH IIPO-
JTYKTOB ITUTAHUSA, POCT HACENIECHHS U MOTPEOHO-
crel crpad. FIMEHHO Hayka SBISETCS BayKHEU-
LIMM [IOCTaBUIMKOM TEXHUYECKUX PELIEHUH H,
CJIEIOBATEIIbHO, HE3aMEHUMBIM ITOMOILIHUKOM
JUIUIOMATUU U BHEIIHEHN MOJIUTUKH.

Otcrona BBITEKa€T OCHOBHOM BBIBOZ, YTO
COBpPEMEHHBIE JieMOorpapuueckue, 3KOHOMH-
YECKHE, TEONOIUTUYECKHUE, OKOJIOTMYECKUe
U KIMMaTU4eCKHe BbI30BBI B lleHTpanbHOU
A3un Kak HUKOTJa paHee TpeOyroT yCHUJICHHUS
CTPAaTeruyecKoro MEKIOCYIapCTBEHHOIO CO-
TpynHudecTBa. Kak BepHo ormerui Ilpesunent
V36ekucrana LII.M. Mup3uéeB Ha cammure
M®CA B TypkmenoOaru 24 asrycra 2018 roza,
«CerofHs HEBO3MOXKHO O0OECHEUYUTH PELICHHUE
CTOSIILIUX TIepell HaMu MpobieM 0e3 pa3BUTHs
3¢ pexTUBHON HayuyHOW Koomepauuu. B srtoit
CBSI3M CUMTAEM Ba)KHBIM OPIaHMU30BaTh IIPO-
BEJICHUE COBMECTHBIX MEXAMCLUITIMHAPHBIX
HCCIIEI0BAHNM, B TOM YKCJIE Ha IUIOLIAJKE Ha-
YYHO-UH(POPMALMOHHBIX LEHTPOB Mexrocy-
JIAPCTBEHHOM KOOPAMHALMOHHOW BOJOXO3SM-
CTBEHHOM KOMHCCUM U MeKrocyapCTBEHHON
KOMHMCCUHU YCTOMYMBOIO pa3BUTUs». Benymu-
MH 2JIEMEHTAaMHU JJTaHHOI'O YCWJIEHHOI'O MEKIO-
CYAApCTBEHHOIO CTPAaTETHMYECKOr0 Hay4HO-UC-
CJIEIOBATENILCKOIO COTPYAHUYECTBA JTOJIKHBI
CTaTh BOAHAsl 0E€30IaCHOCTb, YCTOWYMBOE pa3-
BUTHE U IIPOL[BETAHUE.

B pasButum panHou wunuumarusel HUIL]
MKBK, HUII MKVP ¢ napraepamu u3 ['osunan-
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i u CeTu BOJOXO35IMCTBEHHBIX OpraHu3alui
ctpaHn Bocrtounoii EBpomnsl. KaBkaza u llen-
TpadbHOM A3HMM BBIIUIA C MPEATIOKEHUEM CO-
3/1aTh He3aBUCUMYIO LleHTpasibHO-A3HaTCKYIO
IKCHEPTHYIO TIATHOPMy MEPCIEKTUBHBIX HC-
CICAOBaHUN B 00JIACTH BOAHOM O€30I1aCHOCTHU
Y YyCTOMYMBOTO PAa3BUTHS B MOAAECPIKKY HOBBIX
MPOLECCOB COTPYIAHUYECTBA, B KOTOPBIX BOJA
UTPAET ONPEIEIISIONLYI0 pOJIb. I TIaBHBIN IIPUH-
IUI CO3aHUS 3TOW TUIATPOPMBI 3aKITHOUACTCS
B TOM, YTO KOJUJICKTUBHBIC YCWIINA JaayT Oolee
KpEaTUBHbIE U TPOAYKTUBHBIE PE3YJIbTAThI, YEM
HapalluBaeMble, HO pa3pO3HEHHbIE HALIMOHAJIb-
Hble PabOTBI. DTO MMEHHO TOT CIydai, Koraa
HayKa HYXXJIAeTCsl B IMOIJEPKKE IUILIIOMATUU
JUTSl HAJTQ)KUBAHUS COTPYAHUYECTBA.

3akJ/aouenue

HecmoTpss Ha oueBuIHYyIO TpaHcopma-
LU0 JUIUIOMAaThH, KOTOpask MPOUCXOIUT Yy HaC
Ha T7a3aX, OCTaeTCs TBEPJOE YOCKICHHE, YTO
JUILIOMATHS KaK UCKYCCTBO MUPHOT'O PELICHUS
cropoB He ucue3Her. Kak ormeuaer ["anmymoBn
D.A., «IyOMHHBIX W3MEHEHHUH B CTPYKType
CaMOM IUIIOMAaTUX HE IPOU30IILI0. ITO CBsI3a-
HO C HEU3MEHHOCTBIO YEJIOBEYECKOU MPUPOJIBL.
VY uyenoBedecTBa Bceraa OyaeT eIWHCTBEHHBIN
CHoCcO0 yperyliupoBaHUs BO3HUKAIOUIUX MEXK-
JYHApPOJHBIX Pa3HOIIACUK — 3TO CIOBO MOps-
JIOYHOTO YEJIOBEKA, SIBISIOIIECECS MOITBEPK-
JICHHEeM MHEHHsI CTpaHbl U oOecIednBaroIee
TOP>KECTBO ATOTO MHEHHUS B IIPOLIECCE MEXKIY-
HApOIHOTO B3aumojencTBus»®. CIIOBO U Jiei-
CTBUS NOPSIAOYHBIX JIFOAEH — 3TO UMEHHO TO,
YTO KPUTUIECKU HEOOXOMMO Pa3BUBATh U MOJI-
JIEPKUBATH IPUMEHUTEIBHO K BOJIE - UCTOYHHU-
Ky Hallel >KM3HU U IPOLIBETaHUSI.

* D.A. TanmymoB. IMupK U uruiomarus.  http:/evartist.narod.
ru/text10/80.htm
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OB - HEPYU XAET JAP CAMEPAN 3AMUWH

Xosukos C.C., boooes b.Y.
Jonuweoxu oasnamuu Kynod 6a nomu Abyaboyinoxu Pyoaxii

Aunomamcus. Jlap maxonau maskyp oap 6opau axamusmu Xauémuu 00 mMawviy-
MOMXO0U UAMU 2UPO 08apOa utyo0ano. Jlap makoia HUUWOH 000a utyoaacm, Ku oap opea-
HU3MU 3UHOA 00 MYXUmecm, Ku 0ap OH peaKcusxou xumusnsu oa amai meoso. 06 moooau
MYXUMU 0JIAMU 3UHOAU OP2AHUKT Maxcyd meébad. Oou baxp bavze Moodaxopo oap xyo
xan mexyuao. Qou 6axppo nHyuuoan mymxun necm. Qou HYWOKU Ke a3 MYXUMMAPUH
MAabMUHKYHAHOAU Xatiém oapou uncoun oa uymop mepasao. Capuauimaxou oou Hyuoxu
az bapg, nupsaxxo, pyoxou Kyxu 00x0u yaumacop, 00x0u 3epu3amMutu 6a 00x0u Hyuio-
Kue, K KOPXOHAX0U CAHOAmu X0CUl MeKyHano eobacma acm. Mywkuiomu oou Hyuwo-
KU sIKe a3 MYWKUIOMXoU acocu 0ap yaxou maxcyo meéoao. Hakwu 06 oap catiépau mo
ayoub ea obenazup acm. Kucmu 3uéou samunpo 6axpxo 6a yKEHycxo mauikuil Hamyoad-
acm. YKEHycxo Muciu mepmocmanmu Maxcyc oap gaciu mooucmon UMKOH Hameouxao,
KU 3aMUH 2apM wasao oap Gaciu 3umMucnion 60uao XyuKkuxopo 60 2apmu mavMuH me-

HAMO10.

Kanuosooscaxo: O6, paxcusxou xumusgi, mepmocmam, Oypyumuu 00, Maxiyl,
Xanuasanoai, nupsaxxo, Yawmaxo, pyoxo, 2uopomemeposio2i, ooxesi, suopocgepa,

OKCUCCH, JIUMmp.

ba xamaron mabiaym act, ku MapxyMu
00, 00U XyHYK, OO rapm, YyIIOH, IUPrapM,
Houymuaa, cod, maddod, paBoH, XaB3,
yamma, 4yd, pyd, KaHai, gapé, 0axp, IIu-
pUH, TaJX, myp, 0apd, 60poH, xomia, IX, Ha-
Mako0, MabaHi, oou XaTiioH, 00U 3yi01,
[Mloxambapu, daiizo60a, O6u rapm, Xoua
OO6u rapMm, 3am-3aMm, a3 Xypjacoiu Oa xap
K COKMHM Yymxypuu TOUMKUCTOH MabllyM
act. Enpac Menamoem, K1 aBBaJIMH KaIMMan
anmudoou popcit a3 06 oro3 Me€dan. Akugan
xyapo daitnacyd Ba ¢pusuonoru acpu 19-Oj-
MoHu Omun [iobOya PeliMOH uyHUH OaéH
Kapjaa Oya: Y3BU 3UHJa UH 00U YOHHOKap-
Jlanyia Mmeoorma/.

Hap xutobu Mmykaacu «ABecTo oo gap
KaTOPH 4axOop YHCYpH Xa€éTaH MyXUMH Ta-
OuaT-oTall, XOK Ba XaBo» HoMOap 11yaacT.
Sxe a3 daiinacydonu FOnonun kaaum Panec
00po Mabaau oaMm MelryMopas, ku bapobda-
pu XOKy 00Jy OTalll, 0JJaMpO TapKuO goaa-
acT Ba TYHOTYHUM TabuaT Max3 00 3yXypoTu
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r'yHOTYHHU 00 BoOacta mebomaa. O6 Mybyu-
3aM Xa€T acT, 6e 00 AroH MaBYyJIOTH 3UHIA
HaMeTaBOHA]l By4y I JoITa Ooma.

O6 wmaptu 3apypuM XacTUU TaMOMH
MaBUYJOTH 3UHAAM caii€épan 3aMUH Maxcyo
Meéban. «O06 a3 TWUIO KUMATTap acT» Me-
rydTana, apabxon OOJUSHUIINH, KU TaMO-
MH YMp J1ap KYMHCTOH 3WHIar#l MEeKapIaHI.
OHX0 MeIOHHUCTaH/, KU1 arap aap 0uéooH oo
TaMOM IIIaBaJl, JUTAp STOH OoUrapu YOHU
OHXOPO Paxo Kapaa HaMeTaBOHAI.

Jap opranu3mMu 3uHaa 00 MYXUTECT, KU
Jlap OH PeaKCUSIXOU XUMUSIBI 0a aMalr MEOSII.
PaBanau Xx03uMa Ba Xa3MH XypOK a3 YOHUOU
OJaMOH Ba XaWBOHOT TAOMWIIIABUM MO/I-
JaXOM FU307 Oa MaxjIys BoOacTarii JopaH.
006 a3 xyyaiipaxo MaxJIyJiu KOp Kapaalryaan
MyOoaMIIau MOAIaX0PO MEIIYsSIT Ba Jap TaH-
3UMU XapopaTu 0ajaH HAKIIHM MyXUM Me0o-
3a1. KamoOmmaBuu opraHusM 0abl1 a3 YaH/I
py3 6a Mapr oBapa MEpacoHa/I.
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OO0 Mo 1an MyXUMHU OJIaMU 3UH]1au Opra-
HUKH MaxcyO Meéban. O6u 6axp XajaKyHaH-
Jlau xy0 acr.

Macpanan o0u HYIIOKHA Jap MHUKECU
caii€épa K€ a3 MacbhbajlaxOu MyXUMTApHUH Ba
OMUJIM ACOCUU OO3JIOINTAHU PAaBAHAN UKTH-
COJIMU YaxoH Iryaa ucrogaact. Mu xatap 6a-
pOM XaMau J1aBiIaTXo 3apypi Oyaa, BychaTé-
Ooun ukTuconuéTpo 6a Oyxponu muctudomgan
00 oBapaa paconugaact. O06u HYIIOKA siKe
a3 MyXUMTAapUH TabMUHKYHaHIau Xaét Oa-
pou uHCOH Oa mymop mepaBajl. Capuamman
00XOoM HYIIOKA a3 0apd, MUPSXX0, PYAXOU
KyX#i, oOxoum wuammacop, oOxXouw 3epusa-
MUHII Ba 00XOM HYIIOKHE, KU KOPXOHAXOHU
CaHOATH MCTEXCOJ MEKyHaHJ BoOacTa acr.
NmMmpy3 Tamomu xankxou cai€épaaMoH o0po
XaM4yH MaHOanm XxaéT, XaMuyH capyaliMan
OpPTraHU3MH 3WHIA YBTUPO MEKYHAHH, KU
OHpPO 00 MakojiaBy Ty(pTOPXOW MapayMu
TOUYMK MeNa3upemMm: «00y 00O0moHI», «0Opo
TO3a HUTOX JOpen», “aap Kydoe 00 XacT, OH
qO cepuio nypuct’. MymkuioTu odu Hy-
IIOKHA JIap YaXOH SIKe a3 MYIIKWIOTA MyXUM
JIOHUCTA TIyaaacT, ku Touukucron Ba Cap-
BapH OH MyXxTapam DMoMaiil PaxMoH sike a3
TamabOyckOpoH nap 600aTu XaJljid MYIIKHU-
J0TH yorpomTa Bobacta 6a 00 map catxu
yaxoHaH[. [Ipesunentn Yymxypun Touukn-
CTOH MyXTapaMm OMmomanin Paxmon a3 MuH-
Oapxou OaTaHINIOXUIN YyMXYypit Ba OepyH
a3 OH 0OpPX0 Mabpy3al0 MEUTHUXOIXO Kap-
nana. Macanas, conu 2003-po xaMuyH coJid
“O6u T1o3a”, comxom 2005- 2015-po “O6
O6apou xaér” Ba coixou 2018-2028-po max-
coiau amai “O06 — Oapou pyuiau yctyBop”
9BJIOH Kapaaua, ku uapo Co3zmonn Mwua-
mu Myrtraxua xy6 masupydr. ba Buxa, ma-
supydra mynanu nemnuxoau [lpesuaentu
yyMxXypuaMoH ouj 0a «Jlaxcosam OaliHai-
Muitaauu aman «O6 6apou pyuiau ycTryBop
(2018 — 2028)», k1 1ap pOXU TAXKUMY MyCO-
uaat 6a TaTOMKKM Xagadxou pynam ycTyBo-
pu MapOyT 6a 3axupaxou 00 caxMu ap3ulll-
MaHJI Ty30mTa, 600aTH Xain MYIIKIIOTH
NMpPY3 Ba OsIHIA HAKIIK Haszappace pyu Kop
XxoxaJx oBapid, a3 Ttapadgu AccamOmesu re-
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HEpaJuu MH CO3MOHM OOHY(Y3M 4axOoH! Ba
Jlap UH XyCyc KaThbHOMA KaOysn KapaaHu OH
ap3aHgan TagakKypu MO, TOUUKHUCTOHHEH,
act. OH 00py Ba Hydy3u TOYUKUCTOHU-PO
Jlap apcan 4yaxoH 003 xam Oajanarap rap-
nouua. Mxkagomu TouynkucToH O6axpu Xajuiu
npobyseman MyOpaMu YaxOHUEH, XyCyCaH
KYIaKOH, axaMHusITH 6aco 3uém gopai, 3epo
a3 6eo0#1 KyAaKOH 3UEATAP a300 MEKAIIaH/I.
Kynakonu O6ab3e mMuHTakaxom kypam Ad-
puKo a3 cababu HaOymaHu oOM TO3au OLIO-
MHJIaHA o0M J1oHOoIyIy MdIOC MEHYIIAHI,
KU UH Ba3b XeJie Xy3HoBap act. MH GapHo-
Mau OaitHanmMwtani 60axpu xud3u MaHOab-
XOW 00U OIIOMUJIAHH, PYIIIA YCTYBOPH OH,
a3 OaitH OypaaHu KaMOU30aTUBY I'ypycHAri
JIOPOM aXaMHSITH XaJIKyHaHIaaH[ Ba Oapoun
pYIIINA 3aXUpaxod WHCOHN Ba TabMUHU Ca-
JIOMAaTUM MHCOH KOMWIIAH 3apypaHi. XaM-
YyHUH, OapHOMa 00 HMUI'ApOHUU AMUKHU OH,
KU IIaxpuiiaBid Ba ad3oumy axoui, Oue-
OOHIIAaBH, XYIIKCOJIN Ba TAFUMPU HKJIUM,
WHUYHUH HaOyIaHU HMMKOHOT 0apou Tab-
MUHHM UCTHU(OAAN MAKCaJHOKM 00 Ba map
OsIHJ1a aBY TUpU(TAaHU MYIIKIIIOTH MapOyT
0a Hopacoun oOu HYIIOKMHU TO3a Ba TAKCH-
MOTH HOOapoOapu 00 map 4axoH, opaTxou
THUAPOJIOTH, Xoyarugopun decamap, ad3ou-
1A XaTapXOU 3KOJIOTH, TAFUMPEOUU UKJIUM
Ba JWrap OMIIXO OBapja MEpacoHaa, a3
TaMOMH [1aBJIaTXOM OJlaM JabBaT 0a aMmal
Meopaj, K1 Jap XaMau caTxxo 6apou pacu-
naH 6a xagadxou bapanoman «O6 — Gapou
PYIIINA YCTYBOP» XaMKOPH HaMOSTHI. XaMaun
UH uKaomy uotukoporu IlemBoun mumiarta-
MOH Jap YoMeau 3aXMaTKallli KUIIBap PyX-
Oananauu ag3yHpo 6a MUEH OBap/ia, XaMuy-
HUH XaMau IaxpBaHIOHPO BOJOP Meco3as,
KM TaxXTU TAacCypoOTH T'yBOPOU OH UCTU(DO-
Jlal OKWJIOHAH 00, TO3a HUTOX JIOIITAHU 001
yyro gapé€xo Ba xud3m MaHOABXOU 00po a3
Ba3u(paxou MyXUMH Xell JoHAHI. [1]
Haxmm o6 gap caitépaun Mo ayoud acr,
aMMo TO Oa oxup Kamid Hamrygaact. Kuemnu
3UEAU 3aMUHPO 0AXPX0 Ba YKEHYCXO TAIIKUIT
Meauxajl. YKEHYCXO MUCIIM TEPMOCTATH MaX-
cyc map acimu TOOMCTOH UMKOH HaMEINXA/I,
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KM 3aMHH rapM maBaj aap (aciu 3MMUCTOH
Oomag Xymkuxopo 0a rapMu TabMHH Me-
KyHaJ. YKEHYC SIK KUCMH Ta3u KapOOHpPO
nap xyn ¢ypy mebapan. Arap WH XOCHSITH
YKEHYC HECT LIaBaJl XapopaT 1ap 3aMUH 3UEM
myja caiépa 6a darokaTu MaproBap ay4op
merapaaa. Mu xocusitu 06 a3 TapMUFYHYOH-
IIM OH BoOacraru Jopaji.

OO0 xocusaTX0M MybyM3aBu agopaa. Maca-
JaH 6apou TYIOXTAaHM |KT X JIO3UM MEOSI,
KU HUCOAT 0a rygoxTaH l1Kr oxaH Ay Mapo-
Tuba Ba HMCOAT Oa ryJOXTaHU KYpPFOIIUM
15 mapotuba rapmu capd masana. MmMpys
OJINMOH UCOOT KapaaHA, KM KUCMHU aCOCHH
O6eMopuxo a3 00 OF03 MerapaaH/I.

Arap Mo 06a caiiépan 3aMUH HUTOX KY-
HEM MeOWHeM, Ku caliépau Mo caiiépau obit
acT Ha Xoki#1. Jlap HaTu4yaum rapaumm oo ru-
npocdepa O6a cucrtemMan caii€paBUU HAKJIH-
éra Ttabmuin épr. 'mapocdepa xamuyH Oa
cudaTi YaMKyHaHIau MOJIaXO0U OPTaHUKA
Ba FAWpPUOPraHUKA XU3MAT MEKYHal, KH
OHXOPO Jap€xo Ba yapaéHxow aTmochepin
0a ykéHyc Ba gurap ob6aHbopxo meoBapay
Ba € gap Xyau o6aHOOPXO YyaMb MeOoBapaj.
Haxmm HaknméTii Ba YyaMbKyHAHIAruHd T'U-
npocdepa 6a Tapkubu OoH BoOacTa acT, KH
a3 MaxJIyJIXOH Jap MIAKJIN KATUOHXO Ba aHU-
OHXOHU MOJIJIAX0 Ba 3JIEMEHTXOM I'YHOTYH Ba
XaMYYHUH MOJIaXOU XaJIIaBaHIAW KabpH
KabaTxo ubopar acr.

Tamakkymu ruapocdepa, a3 adrarn xaH-
rOMH FAHUTAPIOHUU 3UEN OH 04 MOJIaX0H
XajamaBaHJa, K1 Jap TapkuOu o0xou uOTH-
JIOM KOMETaBM MaBUyJaH], OF03 IIIyaaacT.
3amuH a3 xama Tapad 060 gapéxo neuoHuA
1Iy1aactT Ba OHpo YKEHyC MeHOMaHI. O0u
O0axp MaxJIyJu MypakkaOu Hamak Oyja, Iy-
pun MuéHau oH aap 35t map lumtp mebo-
maj. H Takpuban 6a K yymyau 4ou 6a K
cTakaH pocT meosif. O6 Oy3yprrapuH yadbaH-
nau sHeprusu OPTod 1a pyu 3aMuH Maxcyo
Me€0aa, KM HAKIIU acCOCUPO YKEHYCH YaXOH
TAIIKWIT MEAUXA/I.

O6 xaér, o0 pyumHOU, MybuUM3aU
oexamTou Tabuat act. Xa€Tu MHCOHPO Ou-
JIyHM OH HAMETaBOH TACaBBYp Kapi, 3€po
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HapacugaHu o0 (GaboIMsITH MyHTa3aMu
OpraHu3Mpo BailpoH MekyHaa. OO act, ku
Xama MaB4YyIOTH OJIaM J1ap a(30umry pyumy
HYMYB Ba IMOSHOArn Kapop gopan. 3unnpari
Ba XaCTUM MHCOH Ba XaMa YOH30U OJaM a3
OH BoOacra act. beur a3z 70%-u 6ananu onam
Ba KUCMHM 3UEIN TAPKUOM pacTaHil Ba MEBAIO
cab3aBoT HU3 a3 00 ubopar act. O6 ogaMpo
a3 UGIIOCUI0 HOTIOKHA, a3 OEMOPHUBY IapaX0
sMUH MerapaoHaa. Aszdacku 90%-u mar3u
capu MHCOH a3 00 udopart acT, HaTUYau MaH-
¢un TamHari aBBaj Aap QyHKCHUAN MaliHAK
capy MHCOH pyX Menmxad. A3 WH Py, SKe a3
cababxou napau capu 0apJaBOM HOPACOUU
00 map 6aman Oyna MeTaBoHad. XaMUyHUH,
HYIIKJaHU 00U TO3a OOUCH Tapy TO3a HUTOX
JIOIITAHU MYyCTH OJaM Merapaan. Xap 4 Ka-
Jlap MO 00poO 3UENN UCTEHMOJ KyHEM (a10aT-
Ta, 1ap oupau Mebep, sbHE BobacTa O6a Bas3-
HU ojiaM —a3 1 To 3 muTp aap sk madoHapys)
aJIOMATXOM MUPIIABHA XaMOH Kaaap Jep pyx
Meauxass [2].

Tanabotu ogam 6a 00 0aba a3 OKCUTEH
Jlap 4ou JyioM Kapop nopajz. Mucon 6e o0
TaHXxo 5-7 maboHapy3 3uUCTa METABOHA].
Nnman ucboT mrygaact, Ki MHCOH Jap fK
mwabonapys 1,5 To Sautp 00 6041 ncTebMoI
HaMmosi1. A3 HYIIOKUXO TaHXO 0OpO HCTEh-
MOJ HaMyaa KaJUIOPUSHOKUH MOJIaXOpo
IIacT KapaaH MyMKHH acT. bo uH pox oxpa-
MOHPO a3 (hapOexaBit SMUH HUTOX JIOIITAH
MYMKUH acT. OgaMoHe, K4 Aap siKk py3 6-uc-
TaKOH 00 MeHyIaH kKaMTap 0a cakTau AU
rupudTOop MemaBaHA. XAaHTOMHU Jap Op-
raHu3Mu MHCOH TO 1% kam mygaHu o0 Mo
aJlakal 3XCOC MEKyHEM, KU TamrHaeM. Mimu
™0 ucboT Hamymaact, ku 85%-u TamMomu
6emMopuxo 0a OpraHM3MM HMHCOH TaBacCy-
™ 00 Bopua Mmerapaana. OO0 XajakyHaHIau
o6examMTo maxcyb me€basr. Xucob0TXou oMo-
PY HULIOH MENUXaJl, K1 J1ap call€pau 3aMHUH
Jap MyZaTu xap 8 COHus K oJaM a3 0oxou
udmoc meapraa. OOu XJIOPHOKIIYIAPO OY
O00p HAYYIIOHENI, KM XAaHTOMHU YyIIOHUAAH
naBacTarui JUOKCUH 3axpu 0a capaTtoH
rupuTOPKYHAHIA XOCUII MEKYHA/I.
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Hcrepmonu obu udioc capuamman Oe-
MOPHUXOU CHPOSITKYHAHIa Ba XOIUCAXOU
(dbaBTH OIaMOH Jap capocapu 4YaxoH Trap-
nunaact. MyBodguku xuco6otn Co3MOHH
Mwitamn Mytraxua (CMM), Tto conu 2025
a3 ce Iy Xuccaud axojauu ojaMm 0a MyIIKHU-
JOTH HOopacouu o0 mydop merappan. Un
BA3BUAT Kapub TaMOMU JyHEPO Oa TAIIBHUIL
oBapaaact. A3 uH py, Xxud3u 3axupaxou ooun
Ba uctudoman cappakopoHam OHXO SKE a3
MachallaxOM acOCHU HMMpPy3aum YaxoH acT.
Hap xommsi 6a WH maleIXxo MYyTaxacCHCO-
HU coxau TMO Oap oH HazapaHn, ku 88-% -u
cababxou aHre3uum 6eMopuxou auapes 6a
uctudoman obxom udIOC AITOKAMAHAR T0-
paa. Hopacouu o6u To3a gap 6agan cababu
0ab3e a3 6eMopuxo MeliaBaja, 0a MOHAHIU
Japau cap, HOMYHTa3aMHH (DUIIOPH XYH,
Xa3MKYyHH, gapau rypaa, peXTaHd MyH cap
Ba Faipa. Xap coa gap 4axOoH TO 5 MUJUIU-
OH 0/IaM a3 HOpPAcoOMU O0M omoMuAaH# 0a
XQJIOKAT MepacaHI, K1 Oemrapu OHpO Kyda-
KOH Tamkui Meanxana. MucoH map sk py3
2 ¢ 2,51 06 6osn Hymaa, KM YyHUH OJaT
0aJlaH Ba 3eXHPO 3UHJA HUTOX Menopan. O6
AK€ a3 3aXUPaXOU ACOCHU OEHUXOAT MYXH-
MU Xa€Tuu caiiépan 3amMuH Oyaa, MaB4yJ0-
T OJIlaMpo Oe XacCTHHM OH TaccaByp Kap/aH
HOMYMKHUH acT. OOpo TamMOMU MaBUyAOTH
3UHAAN pyu 3aMuH UCTH(OIa MEHAMOSHI.
Hctudoman 06 6a raiip a3 ucrebmoi 6apou
OIIOMH/IaH, XU(3U COTMMHUHN MHCOH, HUTOX-
JIOIITAHU CAHUTApUs, TO3aTr#d Ba HAIIbyHa-
MOU OJIaMHU HA0OTOT , Iap MIAPOUTU KYHYHI
OMWJIM PYIIIA WUKTUCOJ HU3 ramraacTt. A3
WH JINX03, Xap K dapau 9yMXypHupo, Xycy-
CaH YaBOHOHM MamJIaKaTpO, KU OSHIACO3H
KUIIBApU AYPAXIIOHU MO MeOOIIaH[ 3apyp
acT, Ku Jap MyHocuOaTu OKUJIOHa OO0 Ta-
Omat Ba Xu(3 HAMyJTaHU OH CabI KYIIHUII
HamosiHI. TuGku mabiaymorxon Co3MOHU
Mwutanu MyTraxyul UMpPy3X0 3UENA a3 SIK
MWJUIMAPJl COKMHOHU caii€pa a3 macrpaci
0a 00 HYIIOKH TAaHKUCH MeKallaHg. Xy1y-
1 2,4 mwuiapa Hadgap gap TAMOMH YaxOH
Jlap mapouTu O6aau caHuTapu ymp 0a cap
Mebapana. lap Oemtapu KUIIBApXOU MUH-
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Takan AQpUKO COKMHOH XaMapy3a Kapuod 5
coaTpo Aap YyCTy4dyiu oOM HYIIOK#A capd
MyKyHaHa. TaimaboT o6u olloMHUIaHu Py3 a3
py3 3uén MemaBajl, Ku cababu uH ad3oumm
axoyi MeOola, THOKU ap3€0MX0U KOPILU-
HOCOH IIIyMOpau axoJju caiépa to coiu 2050
0a Oemr a3 9 muwmmnapa Hadap mepacan. [3,4].

Taritupédbu uxauMm Ooucu OanaHjg IIy-
JIAHU XapopaTu cai€pa Merapjaan, Ku aap
HaTUYya OOILIyAaHU MUPSAXXO OMaJaHM Cell,
mIycTamaBy 3aMUHXOU XocuiioBap OMEOOH-
masit Ba gap obu ykénycu YaxoH napavau
IIYPHOKM OallaH IIyJaH, UH MYIIKWIOTXO
Oa 3axupaxou o0# Ba cudaTu OH TabCUPHU
MaHpi MepacoHan. MuuyHuH OamaHpaBu
UKJIUMU caii€épa Ooucu OanaHj 1IaBU OOU
caTXM YKEHYCY COXUIIU 0axpy mapé€xo merap-
Ja]l KU Jap HaTU4a cap3agaHu odaTxou Ta-
oun mebo1aa Ba UH 0a aX0JI1 HA3A1 COXUIN
TabCUpP DPACOHHIA Jap HATHUYa Type3axou
9KOJOTHPO 0Oa Byuym Meopad. Tabcupu
TariupeOMU NKJIUM KU gap Mo a3 1-2,50 my-
I0XUa IIyJa UCTOAAACT, Te3 — Te3 Oa aMar
omaJiaHu odatxon Tabuii, 6ocypaT oOIaBi
MUAPSAXX0, 00XE3UX0 XYKCOIM Ba MaTUIAXOU
(damokaToBapu THUAPOMETEOPOJIOTH TabCH-
pu MaHpUH Xyapo 6a aMHHUSITH O3yKaBODi,
3aXUpaxou 00 Ba IHEPIreTUKI, THUYHUH Oa
COIMMM axOJ#l pacoHuAa ucTomaact. Ske
a3 cababu udnocmasuu 06x0 OaHmApXOU
Ha3gu COXWIN Ba KOPXOHAXOU CaHOATH Me-
Oommana, KM MAapTOBH HCTEXCOIIIyAapo 0Oa
0axpy YKEHYCXO MeNapTOsH], KU UH OOucCH
HECT LIyJaHUW OpraHu3Mxou nap o0 Oyaa
TabcUpU MaHPUU Xyapo MepacoHand. A3
TaXKUKOTXOHM OJIMMOH Oap Meosi, KH XO0J0
1,1% axonu yaxoH 6a oOu HYILIOKH gactpa-
CHUU MaxXJIy[ JOlITa TaKpubaH 2-Miipa o0u a3
qUXaTU caHUTapi Oe cudaTpo UCTEXCcolr Me-
HaMosiH/A. VIHUyHUH KOPIITMHOCOHH OaltHall-
Mmuwiainin ubpos menopanna, ku 50% axoyunu
KMIIBApXou py Oa Tapakkii oOpo a3 MaH-
6axou uGIoc UCTEBMOJI MEHAMOSHI. XO0JI0
BoOacTa 0a mMaBkeu uyrpodn 80 mamiakaTu
JIyHE a3 HOpacouu 00U HYIIOKU TAHKUCHU Me-
KamaHA. A3 UH HUIIOHAOIXO YyHUH Oapme-
0s]1, KM X0JI0 TabMUH HaMyJaHHU axoJjiii 0a
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00U HULIOKH 0a siKe a3 Machalaxou yMyMHU-
Oamrapi MmyOajan ramraacrt.

CuHHY cojid MaBYyIUSITU 00 gap caiiépau
3aMUH TaxMUHaH 0a 2,7Mipa coin padra Me-
pacan. Enpac MeHaMoeM, K1 MHCOHH COJTHM
Jlap JaBoMHM ympaiil, ku arap 70 coyipo Tari-
Kkui1 quxaja To 40 ToHHa OOpO TaHXO MEHY-
maja. bapou sxtuéyor Ba mycrymyit To 80
TOHHA Macpad MeriaBa.

Hap MaMiiakatv MO 3aXHpaxou KaJIOHH
XaB3au O6axpu Apas MaB4y[ acT, KM OH Ka-
pu6 7000 nupsix, 155 kyIxou ryHOryHXauM,
JIaXX0 Xa30p yaliMaxou 00U MabJaHUIO IIH-
¢obaxm Ba obaHOOpXxou (HapoBOH HOpa.
Bapon wmapaymu kumBapw Mo, Xymidax-
TOHa, Tabuat 0oOpO ap30HU JomiTa OoIIas
XaM, aMMo O6apou 0ab3e a3 1aBJIaTXOU IyHE
WH MaHOam Xaét kamMéPTy HOIMP acT. Xad-
MU MYXUTH ruapocdepa map caniépam Mo
xeJie Oy3ypr act, Baje 96 napcaau oHpo oou
mypu 6axpy yKEHYCX0 Tamkui meauxas. ba
Xyccam obu HYLIOKH Xxamarid 2,5 gap caau
Xa4MH YyMYMUH THApochepa POCT MEOSI.
TanaboT 6a 0O6u HYIIOKH Aap XaMa COXaxou
Ba Xa€TH Xappy3au MHCOH Jap X0Ju a(30uII
acT. bucép maBIaTXOM YaxXOH COJIXOCT, KH
0a xapuny Qypymm oOM HYIIOKHA CapyKop
nopana. Macanan, UMA a3 Kanana, On-
MoH a3 lIBercus, Hopserus, Hunepnanaus
Ba Apabucronn Caynin a3 Manaizus oou
HYIIOKN MexapaHi. 3uén OymaHu Aapexo,
KYJIXO Ba 4AIIMAaCOPOHU cOdy 3yJIOIU OLIO-
MUJIaH#A Jap KAIIBApU MO YYHUH MabHO Ha-
Jlopad, Ku HucOat 6a MH HebMaTH 0ebaxo
6eapTHOOPH 30XxMp HamoeM. Taaccydosap
acT, KM YyHHH XOJATX0PO Aap padpTopH co-
KWHOHU KHIIBap Oab3aH MYIIOXHIA MEKY-
HeM. bomaHgaronm maxpy maxpakxo Ba
JIEXOT KOPMaHAOHN KOMYHAJIU MapTOBXOPO
0a yyitbopxo MepyOana, 6a obu napépy kKa-
HAJIX0 Xacpyoa Ba 3apdxou dTUIICHA Memap-
TOSIHI, TUJIa0 JOHUCTA, 00X0po udIoCc Me-
rapJAOHaH/, Jap OH MapTOBXO MEMAPTOSHI,
KM Xamau UH Oap 3apapu XyIu WHCOH acT,
Ooucu ad3oumm xap ryHa OeMOPHXO Me-
rapaaa. UyHuH Oesxtupomi HUcOAT 6a 00,
uctudoman ucpodhkopoHau o 6a papxanry
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axJioK Ba ypdy omatu Mo, MapayMu KyXaH-
TamMaJIyH, xe4 poct Hameosn. Capdako-
poHa uctudoma kapaaHu o0, TO3aK 03072
HUTOX JOIITAHU OH, MAKPYX HAKapAaHU Xap
KaTpau OH Basudan MyKaJacu Xap sK Iax-
CH MYCAJIMOH JIOHHCTa MEIIaBaj, 3epo Tyd-
taauy «Jlo tycpudy (a3 apabin) spHe UCpod
xapom act». Mopo 3apyp act, ku pap3ano-
HU XeIIpo HU3 a3 aiiému TUGIA Jap pyxusu
9XTUPOM Ba FaMXOpH HUCOAT 6a 00 Ba xama
HEBMATXOM TAOWM, KU cAapBaTH MUJUIMH MO
xucob memaBaHy, Tapous HamoeMm. H kop-
PO Iap Myaccucaxou TablIUM#, Oaxycyc a3z
KYJAKHUCTOHXO, 00511 OF03 Kap/l Ba TO Ui aH-
J103a Jap Xa€Tu UHCOH MyXUM OyJ1aHu 00po
0a Ky1akoH TapruOy TalBUK Hamyn. Tosza
HUTOX JIOLUTaHM 00 Ba MyKajjac LIyMyp-
JAaHW OH, KUMMAT JOHUCTaHU UH MYybYu3an
Oy3ypr Kap3u Xap Ik MHCOHU aCUJI ACT, 3€pO
00 Ha TaHXO XaMuyH MaHOau 00011, OaKu
MabXa3u Hypy PYIIHOUCT.

Hurox nomranu nokuu o0 Ba 3aXupaxou
OH 0apou HACIXOM OsHAA Basudau MyKai-
Jlach Xap K MHCOH, XyCyCaH MO COKMHOHHU
Yymxypuu Touyukucron medoman. ba pym-
JI1 TaMaJITyHu MO 0a 00 XxaMuyH 0a K 4u3u
MyKappapH Ba Xappy3a MyHOCHOAT MeKap-
Jlarv 1IyJieM, 3epo 1ap XOHa YyMakHu o0 Xa-
CTy MO Xap Kajape KM JIO3UM LIaBajl, OHPO
uctudoma medbapem. lap oxup €npac meHa-
MOEM, K1 00U 3epU3aMUHI 1ap oJ1aMH 00XO0
acunsona act. Tapkubu HoTakpopu oOu Ta-
OMMM 3MHAAPO TAKPOP KapJaH HOMYMKHH
acT, 3¢pO paBaHIXOW MypaKKaOu (PU3HKHIO
XUMUSBUU J1ap Taru 3aMHUH pyiponapo a3
HaB 0a By4y/] oBapJlaH HOMyMKHUH act. Obu
TO3a Ba 3UHAAPO HYIIIET.
AJTABUET:
[Taému I[Tpe3uaentu yymxypun Tounku-
CTOH IEIMBOU MUJIIAT DMoMaltil Paxmon
6a Maymucu Onun Yymxypun Touuku-
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BOJA - UCTOYHUK KN3HU HA IIVIAHETE 3EMJIS

Xoauxoe C.C., boooes b./].

Annomayun. Booa-eouncmeenno suujecmeo Ha semie, KOmopoe 0OHOBPEMEHHO U 8
OCPOMHUX KOTUYECMBAX 6CIMPEUaAemcsi 8 HCUOKOM, MEEePOOM U 2A3000PAZHOM COCMOSHBIX.
Ona naxooumcs 6 6e4HOM Kpy208opome. DHepausl coNHYye NOOHUMaem 800y 8 8Ude 8005-
HbBIX NApoe 6 eepx, a cuna msdcecmu yeiekaem eHus. IIpupoonas éoda He Ovieaem co-
seputerno yucmot. Haubonee uucmoii sensiemes 00scoesas 800a, HO U OHA COOEPHCUM
ne3HayumenbHvle KOIUYeCmsd pasiuyHblX npmecell, KOmopue 3axeamusaem u3 6030yxd.
Konuuecmeo npmeceii 6 npecuvix 6o0ax obuuno nexcum 6 npedenax om 0,01 oo 0,1% (mac-
ca).

Booa nomosnno conymcemeyem dcusnu yenogeka u wupoxko pacnpocmpanend 8 npu-
poode. B oannoii cmamve youneno acoboe sHumanue 8600e U NPUEOEHU HYHCHble NPUMEPU.
B cmamve nakazano 8 dcuom opeanuzme 600a cpeod 20e NPouUcxooum Xumuieckoe pe-
axyuu. Booa siensemcus eaxchvlm opeanuieckum eewjecmeom. Booa mopeii pacmeopsirom
6 cebe nexamopwvie sewecmsa. Mopckyro 600y Henvsa ymonpebnamo 6 nuwy: IIpecnoe
6004 ABNAEMCUSL BANCHEUWUM ODUCTeueHUe HCU3HU 05 Yenogedecmsa. Mcmoku nvimove-
801l 800bl HAYUHAEMCUS U3 CHe2d, TeOHUKU, 20pHble PeyKl, 800bl PAOHUKO8, NOO3eMHble
80001, NpecHble 800bL, KOMOpble NPOU3B00SIM NpoMblULIeHHoe nped npeoamus. Hexeamka
NUMbEBOLU 800bL AGNAEMCA OOHBIM U3 OCHOBHBIX MUPOBLIX npobiem. Boovl na Hawell nia-
Heme ucpaem 6adCHYI0 poib.

Ocnognyio uacms niaHemsl 3auumaem mops u okeanwvl. Okeanvl ueparom pons mepmo-
CMamos 8 IemHuil Nepuoo oxHcLaANCOaem, a 8 3UMHULL Nepuood Hazpesaem 6030YX.

Knrwouesnwvie cnosa: Booa, xumuueckas peaxcusi, pacmeop, pacmeopumocm, JbOHUKU,
POOHUKU, 2UOpOMemepeonocust, HaBOOHeH e cuopocgepa, KUCIopoo, Tump.
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WATER IS THE SOURCE OF LIFE ON PLANET EARTH

Khalikov S.S., Boboev B.J.

Annotation. Water is the only substance on earth that is found simultaneously and in
large quantities in liquid, solid and gaseous states. She is in an eternal cycle. The energy of
the sun lifts water in the form of water vapor to the top, and gravity drags it down. Natural
water is never completely pure. The cleanest is rainwater, but it also contains significant
amounts of various impurities that it captures from the air. The amount of impurities in
fresh waters usually ranges from 0.01 to 0.1% (mass).

Water constantly accompanies human life and is widely distributed in nature. In this
article, special attention is paid to water and given the necessary examples. The article
shows that in a living organism water is the environment where a chemical reaction takes
place. Water is an important organic matter. Sea water dissolves certain substances. Sea
water should not be drowned in food: Fresh water is the most important provision of life for
mankind. The sources of drinking water start from snow, glaciers, mountain rivers, waters
of springs, underground waters, fresh waters that are produced by industrial enterprises.
The lack of drinking water is one of the major global problems. Water on our planet plays
an important role.

The main part of the planet is occupied by seas and oceans. The oceans play the role of
thermostats in the summer it cools and in the winter it warms the air.

Key words: Water, chemical reaction, solution, solubility, glaciers, springs,
hydrometeorology, hydrosphere flood, oxygen, liter.
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VJIK: 33¢5+91(07)

ObXOU MUHEPAJINU TOYUKNCTOH
BA UICTUD®OJABAPUU OHXO

Xaxknazapos Y.H., I'ypykosa O.B.
Honuweoxu dasnamuu omyseopuu Toyuxucmon o6a nomu C. Atinii

Aunomamcus: /lap maxoniau maskyp ouo 6a Magkeu Youeupuasuu 4aumaxou wiu-
Gobaxu, macuugomu 06x0u MuHepai, 3aXuUpaxo 8a axamusimu OHx0, MapKudu Xumu-
60 6a xonamu ouxo oap Yymxypuu Toyuxucmon, unuyHun pasanoxou ucmugooadapii
84 MABLCUPU OHX0 DA HAMYOXO0U 2YHO2YHU OEMOPUX0 84 dueap MaHbaxo mygaccan wapx

000a utyoaao.

Kanuosoxcaxo: cugpamu 06, mawsukom, myvyuzaosap, wugoobaxus, mabobameox,
HYWOK, MYUmapax, ugpmumox, xaoaghxou Hayud, Mepocu ap3utiMaHo.

Hap Gapobapu MHKUIOOM WIMUIO TeX-
HUKHA, ad3oulld axojuu caii€épa Ba 4axo-
HUIIAaBA 6a capy MHCOHMST MYIIKHUIOTXOE
naimo mygaaHa, KM OH XapakTepH riooani
naimgo kapaa, Aap XoJaTH capu BakT Ba
JacrayaMboHa Xajuly (aci HallygaHu OH
0apou COKMHOHU DYU 3aMUH TailomMaaxou
Xy3HaHTEe3pO py 0a py MeoBapa.

Slke a3 YyHMH MYIIKWJIOTXOU 3aMOHH
MYyOCHp — Machajiau 60 0OM TO3au HYIIOKA
TabMUH KapJaHW axoJuud Kyppau 3amMuH
MeOormmraa. X010 aap agabueéTxon UiaIMi-Ta-
TKUKOTH, K1 a3 YOHUOU TAIIKUIIOTXOU OOHY-
(dhy3u OaliHamxajaKA Ba OJIMMOHHM OapyacTan
caTXy YaxXxOH! XamacoJia MelIKalld yoMeau
YaxOH! TrapJoHUJa MeliaBaja. Macbanau
MYIIKAJIOTH 00 $IKe a3 Machajlaxou aBBa-
JIMHJapaya MaBKeb rupudra, OOHrU XaTtap
3aJla Mermmaaj, 3epo 0o ryhtu daitnacydpu
Oy3ypru roHoHN Apacty «O0 Mybpunzau Oe-
Oexou Tabuat Oy1a, aCOCH AN JOUIIIN OJTAMH
3uHaa Mebormaay. MH uyHUH MabHO Jopaj,
K1 Mybopusza 6apou catxy cudatu o0 — UH
Mybopu3a 6apou Xa€T Ba 3UH/Ia MOHAAH Aap
pyu 3amuH act. [ypycr uctudona 6ypna-
HU Xap K KaTpa 00, HUTOX JIOIITaHU XOJja-
THU IKOJIOTUU 00 Ba MaHOABXOW MaNOUIIN
OH X0JI0 6a BocuTau axb0pPOTHU yMyMit Aap
4aMbOMAJIXOM CATXU MaXaJUTUI0 MUHTAKABHA
Ba YaXOHN MaBpUIU TAIIBUKOTY TapFUOOT
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Kapop rupudTaact, Kui oH gap Oopau Oa-
JIaH/ Iy1aHUu MabpudaTu axoni gap 6opau
3apypusitTd Xxud3m 00 XamM4yyH capBaTu Oe-
6axou pyu 3aMUH Japak MEeIUXa/I.

ToOYUKUCTOH a3 3axupaxou 00 XycycaH
00X0M MUHEpaJIuM T'YHOTYH Xelle 00 Mebo-
maj. AXOJIMM Tax4oM MHUHTAKaxXou TUEPHU
MO Xa30p coylax0 a3 MH 00X0 MCTEHMOJ Ba
uctudoaa medbapana. babze a3 OHX0O XaM4yH
yalmMaxou Myb4yu3zaoBapu mudooaxin gap
YaxoH MallXyp TapAufaH, KU a3 UH T'yHa
yammaxo o6ucép 6eMopxou a3 rymiar KaHo-
pu 1yHE oMaaa Tabo0aT meédTaHI.

O6xou MuHepaiél a3 obXoW MyKapaph
HadakaT a3 pyu XapopaTaiioH, XaMuyHUH
a3 pyu TapkuOu KUMUEBH Ba MUKJIOPU ra3u
Tapkubu xya gapk MekyHaua. Hdap 1 autp
ob6u muHepané a3 1 to 50 rpamMm HamMak
MaByyl, Oyda Ba Xapopar Aap 4daliMaxou
tepmani (rapm) 6oman a3z 300 3uéarap Mme-
oorasn.

Hap xyayam yymxypuu mo 3uéna a3 150
yammMa Ba 70 4oxxou 00Xou MUHepaan 0a
Kaiin rupudra mygaact. Mapo Gosa kaiig
HaMoeM, k1 To coiu 1917 nap Toyukucron
kaMTap a3 10 yammmMaxou MUHepait Oy1aHmay
xajoc [2,2008].

OO0xou MUHEpaId a3 pyu KaMIIaHEHTXOU
TapkuOu xyna 0a xapOoHaTi, cyndarti, Ho-
nuro OpoMii, CUITUKaTH, (KPEMHHUCTHBIE), pa-
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JIOHH Ba a3 pyu MaxJIyJIXOU TAapKUOU XyJI — a3
HIMPUH TO HAMaKoO: a3 pyu razxo — kapoo-
HaT#, cyndarii, a30TH, MeTaHi: BobacTa 0a
XapopaT a3 XyHyK TO YYIIOH rypyxOaHau
kapaa memasana[1,2007].

ba rypyxu wammaxom Ttepmanii Xoua
OOurapm, O6u rapm, 'apmuamma; wvami-
Maxou KapOoHaop — XoyacaHTrxok (3ujai)
An300, HaBubenax, Yaprturymo6es, Jlanrap:
gammMaxou cyidataop — Xouunép, Xyaru,
Towoynok, Ilymounon; wammaxou MHoay
opoMaop — X0YakoH Ba YallIMaxou HIyp —
Munrb6atman, Yurapcyxra, lapmap Ba
rapaxo JOXWJI MEIIaBaHI.

Bobacra a3 MuHTakaxou 4oMrupIIaBii,
JaIMaxon MUHEPaIil Ba TABCUPH YUMHCXOU
TYHOTYH OHXO MH € OH KaMITAaHEHTXOM IIH-
¢dobaxmmpo mopo mebomana. Hdap kyxu Ka-
pamazopu Touukucronu Illumonin o6xou
capau MOJIIAXOW PaANOaKTUBA OallaHl 10-
IITa TaXH TapauaaH/I.

Hap MuHTakaxou OanmaHakyx (Xucopy
Omoii, Ba [ToMup) yanimMaxou rapMu CUJIMKa-
TH (KPEMHUCT) UHYYHUH 0OXOU rapMy capau
kapOoHaTit BoMmexypal. lap nmactuxou Oai-
HU KaTopkyxxo (Bomuu ®daprona, Xwucop,
Baxm Ba Kyno6) 6omiag o0xou rapmu cyJi-
darit iomy Opomit cepHaMaKy HaMakoO map
3epH YOXX0HW HeTH Oa Kaia rupudTa nrya-
acr.

Hap xyaynun TOYMKHCTOH THIPOTEOIO0-
rxo 3uéna a3z 6 xaB3au apTU3UOHAIN, 0OXOU
MuHepani kamrd Hamymaua: Jlymanoe, Ko-
¢dapuuxon, Baxm, Kymno6, ®aprona, Cyp-
xaHaapé Mamxypranu (Hagakat map Todu-
KUCTOH OajKu Jap MHUKECHM YaxOH) 00Xou
tepManit Xoya Oburapm, Odurapm, Tanau-
Ky, lapmuamma, oou [Hloxambapit Ba Xa-
BOTOF MeOoma. Jlap Xoiau Xo3up Jap Ha3au
WH YalIMaxo, KypopTX0, OCOMINTOX Ba IIH-
(hoxoHAX0 COXTa ITyTaaH/I.

Yamman Xoya OburapMm aap HUIIEONH
YaHyOMu KaTOPKYXu XHUCOP Aap SIKe a3 MaH-
3apaxou gapau Bap3o0 46 km mumonTap a3
maxpu Jymanbe yoiirup mynaact. baman-
IMu Kyxxou atpodu yamma 3uéma a3 3000
M a3 catxu Oaxp Oanang Oyjaa Xyau damima
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oomazn nap 6ananaun 1800 M yoiirup myna-
act[1].

Yamman Mubnepaimmun Xoya OOGurapm
Kalixo 003 Mamxyp Oyna Ba uctudoma Mme-
wyna. Tanxo a3 conu 1934 uH muHTaka 6a
MMHTAKaXxou KypopTi Mmybaaan rawmt. Yam-
Mau rapmMu Xouya Oburapm a3 TapKuIlIxo Ba
Kapuaaxou TPAHUTHH CypX MeOaposa, KH
nap maigonu 400 M € 3uéarap takpuodan 40
yamma 0a Kaiin rupudra nrygaact, KM X010
Jlap WH MUHHUTAKAa 7 4OX MyausH IIyaaacT.
Xapopatu o0 skxena Habyma a3z 650C To
980C mepacan. Hap 1 mutp 06 0.4 rpamm Ha-
MaKXOHM MaxjIyJl Ba XaMUyHUH MHKIOPH CH-
JIUKAT yourup myaaact. Jdap sk madonapys
4OXXOU KypopTi 674 m* o6xou mundobaxii
Meauxan [2].

O6wu yamman Xoya Oburapm a3z MUKJIO-
pU Mojjiau PaAMOAaKTUBH OOl Oyna nopou
xapopatu OanmaHa MeOolaa Ba KyapaTH Ta-
000aT kapaaHu OUCEP Kacaauxopo TOopaj.
OO6u rapm a3 yox 6a BocuTam KyoOypxo 0a
BaHHAXO Mepe3aj, KM SroHa MHUHTaKau a3
Tapkull 6apoMaganu oou rapm nap CoOuk
[IypaB#t 6a rymop Mepadr.

Hap kypoptu Xoya O6Gurapm 4yHUH Ka-
camxopo: mapau Mydocui, gapau OyrFymy
MYIIaKXx0, acab Ba KacaJuxOW THHEKOJOTH
tabobatr MeHamosan. Kypoptu Xouya OOu-
rapM XoJIO sIK€ a3 MUHTaKaxou TaboOaTu
Oyna 6a MH 40 a3 TaMOMM Tyllal0 KaHOPHU
OsnaMm Gapou Tabo0aT MEOSTH/I.

Yammau O0u rapMm agap KMCMATH YaHy-
O6u katopkyxxou Xwucop Takpuban 100 xkm
0a Ttapadu mapkum 1. ymanGe gourup
mynaact. Yammaxou 3uén nap rapadu po-
ctu gapéu OOuainok yourup O6yna, Ku aap
UH Yo 3uéna a3 20 yammMa MyaisiH rapauaa-
acT. AXoMu TaX4YONUU WH MUHTAKA COJIXOU
COJI MeIIaBa, Ki 00U TepMaIuu UH YariMa-
po 6a HusaTm mudo ucrudoma medapaHi.
OO0Ou MUHEpaJIUM TapM Jap Ha3Iu KUIIUIOKU
OO6wurapm Ha3UK 0a Ma4Ypou Aapé aap max-
JIM 4alIMaxou XypJ 4oph memasal. bapou
yamboBapuu OOUrapM aap Ha3au 4alMaxo
XaB3e coxTa Imyna Oy, Ku a3 Kabpy UH XaB3
xy0obuaxou ra3 (azor) medbapoman. Comnu
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1946 nap wH yo Gapom 50 Hadap Tabobat-
rox coxrta mynaa Oya Ba XoJjio 6omiaz Tabo-
0aTroxu MMHTAKaBil COXTa IIyJaacT, KU a3
TaMOMM TYIIABY KAHOPU YYMXYPH Ba YaXOH
O6emopoH Oapou TaboOaT Tampud mMeoBap-
JTAH]T.

Myxkapap kapaa mygaact, ku Odurapm
a3 TAPKHUIIXOM MACCUBXOM IpaHUTUH Oa 10-
XM 4yuHXou Taxuonit To 300 M xapakat
kapaa mebaposin. O6 mopou dumopu 3uén
Oyna xapopatu oH a3 39 to 530C meboman.
Tapkubu xumusiBunm 00 acocaH cyidar,
XJIOp, HATPUM Ba KaJICWii 3uéarap MeOoIa.
A3 MUKpPOIJIEMEHTXO Oommaja: KHUCIOTau
KpPEeMHUI (CHUJIMKAaTil), MapraHeTrc, MUC, MO-
nu0JieH, CTpOHCH, Oapuii, 60p Ba 1Urap Kam-
MAHEHTXO Aopaa. MUKIOPH YMYMHUH HAMAaK
a3 1 r/m 3uén Hect. OO0 a3 pyu Mas3a MUPUH
Oyna 6a obu uwammmau Mccurarait Kuprusu-
ctoH Ba TkBaprenu I'ypuncron maboxar 10-
pan [2].

Muxkgopu OapoManaHu oOM YalIMau
Oo6urapm 5300 m*/mmadbonapys 6apobdap acr.
Nu muxkgop obu muHepaiuu rapMm Oapou
Jap sk py3 3uéna a3 3 — 4 Xxa3op BaHHAXOU
g oOaxI Ba KICTEXCOIN 00U HYIIIOKUU MU-
Hepatit Kuhos MEKyHaI.

Hap xypoptu OOurapMm KacaJuxou pa-
JTUKYJIA, WITHXOMU acad, MOJMATPUT, Ka-
CaJIMXOM IIyCT, KacaJluXOu [WJI, YCTYXOHY
OyFyM Ba raiipaxopo Tab00aT MEHaAMOSI]I.

Yamman lapmuamma nap 45kMm — u
yaHyOTap a3 maxpu XOpyr Jap OanraHauu
2325m youirup myaaact. Yamma gap Boait
a3 MaH3apau TaXIIOHUXOU KapOOHATH OXaK-
CaHTH paHru cades nomra Tabuat papKKy-
HaHaa pgopad. TaxmoHuxoum KapOOHATH
(oXakcaHr) HIOHaXOU T'YHOTYHpO 0Oa Byuynd
oBapa Jap HUIIEOMXOU OHXO XaB3XOHU ca-
dheqn mucim 6apd Ba mapiapxou MadTyH-
KYHaHAapO KU JIUKKATH Kacpo 0a Xya yajd
MeHaMosi 6a By4ya oBapaaact. Obu muHe-
paJtii a3 kapOoHaTHu Kajcuii 0oit Oyna 6apou
XaMHUH XaM a3 Maypou Xy 0apomajaa 0a HU-
IeOMX0 MIOPHU/IA XaB3aX0Hu (BAHHAXOM) T'YHO-
ryHu Tabuupo 0a Byuya oBapaaact. bo my-
pypH 3aMOH 00 J1ap XaB3X0 OXUCTA — OXUCTA
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capa Merapaaa, Ka xapopar aap oHxo a3 47
T0 620C nubopat mebdomaza. Tapakubu Xxumu-
ABUU 00 TUAPOKAPOOHATH XJIOPUAN HATPUI
MUHEpaIu3aTCcusiu oH 6a 31/ mepacan. ['azu
acocuu Tapkubu o6 rasu kapOoHat mebo-
waja. Muxkgopu 60apomaau oo yamma 130
Xa3. JUTp. mabonapys Oapodap acrt. Conu
1957 map Hazam vammaun l'apmuamma Ta-
0600aTrox Ba 6ab/aH OCOUIITOX COXTA IIyJ1a
oyn.

Hap BakTH mapMa KapAaHU YOXXOHU
HedTy Ta3 sK 4aH1 00XOM MUHEpaINu Tepa-
Mani 0a kaig rupudra mryga act. A3 qym-
na ooxon mmdoodaxmm [loxambapu (rapou
Hyman6e) Kusuntymiyk (Y. banxit) XaBo-
tor (McrapBiian) Ba n1ap Ha3IM KOpXOHau
Haptn KUM noxusu Mchapa noxmt memma-
BaJ. Jlap 3aMrMan MH 4alMaxo Jap HOXUSIH
Hchapa oconmroxu 3ympan paboausar me-
HaMOSII.

O6u yammau Illoxambapit a3 kabaTxou
YUHCXOU HeoreHn mebaposa. Mu vamma nap
Hazau kunuioku [loxamOap# yoitrup Oyna
COJIXOM 3U€Jl XaMuyH obu TabobaTtil, caHu-
tapin ucrudoma Oypma memanana. bapoma-
1 MyCTakKWwIoHau o0 Jap uH 4ox 260 xas.
TuTp. maboHapy3 ooxou cyndaTu XITopuaIn
HaTpuit 60 xapopatu a3 22 to 410C Ba mu-
HepaitHoKuH a3 3 to 11r/m 6apobap acrt. [lap
00M MHHepallii MUKAOPH KaMU KHCIOTaH
CIWJIMKATH, €1, OpPOM XaMUyHWH MapraHerc,
KOOQJIT, HUKETT Ba IUTAp JJIEMEHTXO IH[a
MemaBag. OOu muHepanuu [HoxambGapu
acocaH 6apou Ta600aTu GeMOpUXoU pyaaro
MebJa, Typaa, TAIXaJ0H, IOXparxo, CUCTe-
Man acab, KacaJMxou IyCT Ba KaCAITMXOH 3a-
HOHa uctudoaa Oypaa memasan[2].

O6u yoxu K 1 xamuyH 061 HyILIOKUH LIU-
¢dobaxm 60 mHomu “Illoxambapit Nel” — mc-
TEXCOJI Kapa MEIIaBa/l.

Hap macodaun 100 km 6a Tapdu gyanyOy
rap0 a3 maxpu Xydann map maxpu Kcra-
paBIIaH aurap vammMaw Immdodarm Tur-
A CaHUTaph XAaBOTOF YOWTHUP IIyJaacT.
O6u 3epuzamunu rapm (xapopat 540C) a3
xappxou 1320 — 1380m mebaposin. O6u uH
gyamMa HWIIKOPY KaMm JOIITa CUJIMKATHA Ba
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MUKJIOPU KJUIMH, OXaH aap 6apobapu au-
rap JIeMEHTXO0 auaa memanan. bapomanm
o6u muHepana 605m*/mmabonapys Gapobap
act. O0u MuHepanu rapmu XaBoTOF 0apou
KacaJnMXOu 3aHOHA CUCTeMau acabd, Kacaliuu
y3BU, YCTYXOH, MYIIIAKXO Ba KACAITMXOH ITyCT
nctudoma Oypaa MemaBa.

Yammvan AH300 0a rypyx yammaxou
capau kapbonatit o6t Hapzauii nopou xa-
popatu mnact (7 — 90C) moxun memiaBaj.
Yammvan AH300 [gap capuammMan mapéu
Bap3o0 nap oOTakKCMMKYHAaKu KaTOPKYXHU
XuUCcop YOUTHUD IIyAAaCT.

bucép o6xoum muHepanuu TOYUKUCTOH
Jap MUHTAaKaxou 3e00 YOWUTHp IIymaaH.
Bapou yanbu ca€xoHM TOXWINIO OEpYHM Ba
XaMYYHUH KypOpPTXO Ba OCOUIITOXXOU IIH-
(dobaxi coxTaH xere Mypua medorram.

A3 uH xotup a3 22 maptu comm 2018 cap
kapaa Jlaxconan OaiHanmwIanum «AmMai
00 Oapou pyuigu ycTyBOp», KM OHPO Jap
Nynocusn 71-ymun Maumaan ymymuun CMM
TaxTu pakamu 71/ 222 a3 21 pexaOpu conm
2016 kaOyn kapaaact, MaBpUAU aMmall Kapop
rupudt. dap udturoxu on IlemBon myas-
3aMU KMIIBap MyxTapaM OMowmaliii Paxmon
WIITUPOK Ba CYXaHPOHW HaMyIaH[ Ba 4O-
Meau 4axXOHUPO OOpu aurap JabBaT HAMY-
JaHI, K1 MH Xagadxou HaYuOpo aap xa3op-
COJIaW CEIOMH PYIIIN WHCOHUST CaMapaHOK
uctudoma Oypra, 0apoum HACIXOU OSHIAU
WHCOHUST SIK MEPOCH ap3uIIMaHa OOKHA Ty-
3opaHa. bo 6apobapu adzoumm Gecodbukan
axolini Kyppau 3aMUH XaJUTM UH MaCOWI
Oapou TaMOMHU XaJIKXOU YaXOH SIK TAMOWIN

nermpadT 6a xucob padra, Xamumm xaMmayo-

H1bOau OH Gapou XaeTy 3uHaaruu 60ocyooTu

yoMeau YaxOH MycOuAaT MEHAMOS/I.
bosn kaipg Hamyn, ku Yymxypun Touu-

KUCTOH Oapou MCTEXCOJIM CaHOATUU OOu

HYIIOK#, MabIaHil Ba mudoOaxir 3axupan

oy3ypr nopana. Hap cypatu mpypyct 6a pox

MOH/IAHU KOP, YaJIOU CapMOSsU TOXUIIUIO XO-

pUYf Ba TabCHUCH KOPXOHAXOU MYILITapax,

CaxoMH Ba Aurap LIAKJIXOU KOPXOHAX0, Iyp-

pa TabMUH KapJaHu 0030pu 10oxXujiid 60 oou

Hymokun 6a 3apd pexramrymanm UCTEXCOJIH

XyAd Ba XaJ/IM akaj 3u€l HaMyJaHUd XayMu

COAMPOTUU OH UMKOHIA3Up Merapaal.
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MINERAL WATERS OF TAJIKISTAN AND THEIR USE
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Annotation: This article describes in detail the location of healing springs, the
classification of mineral waters, their resources and significance, their chemical
composition and condition in the Republic of Tajikistan, as well as the processes of their
use and their impact on various types of diseases and other sources.
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TAPKUBU XUMUSIBUU OBXOU MUHEPAJINU
YYMXYPHUH TOYNKUCTOH

Jlocaes C.M., EpMa)JOB P.C.
Jonuweoxu oasnamuu Kynod 6a nomu Adbyaboyinoxu Pyoaxii

Aunomamcus. Jlap maxonra Xxycycusmxou O0apMOHOAXWUU 00X0U MUHePAIUU
Yymxypuu Toyukucmon maspuou maxiui 6a omy3uul Kkapop oooa wyoaacm. /lap pa-
BAHOU OMP3ULUU MAB3YU MAZKYP MYAIIUGD Kyuuw Hamyoaacm, Ku Xycycusmxou oap-
MOHOAXWIU, MAPKUOU XUMUSGH 80 MABKeU YOULUPUIABUU 00X0U MUHEPAIUPO MABPUOU
omp3uuL Kapop ouxao. Myxumusmu Mas3yu maxKuKkomu uH Myatin Hamyoanu mapruou
00X0U MUHepanii 6a 6a KA0oM HAMYOU DeMOPUX0 0APMOH DAXWUOAHU OHX0 MeOoUao.
Makcaou maxKuxom ux 6a maspu Ha3apusisil 6a AMALI OMYXMAH 6a 6appaci HAMY OaHU
XyCycusmxou OapMoHuu 00X0u MUHUPAIUPO 0ap bap me2upao.

Kanuoeoxncaxo: oapmonoaxui, 06x0, ocouwieox, 6emopuxo, Xycycusm, 4auima, omy-
3ULU.
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Yymxypun TOUMKUCTOH SIK€ a3 MaH-
0abXxou 3aXUpu 00U HYIIOKH Jap 4axoH 0a
xucob mepaBan. Kyxxou cap 6a ¢anmak ka-
mujgan TOYMKUCTOH, KU KyJUlau OHXO 00
MUPUAXXOW a3uMyycca NyIuaa IIyJaacT,
TaBnuarapu od6 6a xucod mepaBana. Toyu-
KMCTOH KMIIBApecCT, TabuaTtu Ooil noira 60
o0xon mudobdaxmm Xy Xa3opxo Mapiy-
MOHpPO TabobaT mekyHas. Jlopyco3oH Ba Ta-
OMOOHM acocuu Maxasuli XyCyCUSITXOM J1ap-
MOHOAXIIM JOIITAHU OOXOU MHHEPAIUPO
MyaiisiH Hamygaaua. ap tapkubu uH 00xo
HaMakKxon kKapOoHaTXxo, cyidarxo, cyiapu-
X0 Ba XJIOPUIXO, MAWBACTATUXOU PAJIOH,
cyndunu ruaporennt (H2S), maiiBactaruxoun
CIJINTCUN Ba MHUKPOIJIEMEHTXOU (haboin
mupoOaxm MaByyn medoman. Jdap xyayau
Tovukucron 3uéna a3 200 yammaxou odu
MUHEpaJIi MaBYyJ acT, KM aKCapu OHXO XY-
CYCHSITU AapMOHOaxmm nopaHa. Myxumra-
punn ouxo O6wm [udo gap maxpu Mcedapa,
Xoyaoburapm gap Hoxusiu Bap3o06, O6u Xa-
BOTOF aap Hoxusau Mcrapasuman, Odurapm
nap Hoxusiu Poryn, [lloxamOapu nap HOXu-
st Xucop, AHIUTOH Ba SIBpo3 map HOXHSH
Baxnat, O6u Caden nap Hoxusu Yupraros,
lapmuamma nap Hoxusau Mmkomum mebo-
maa. Mu ryna 3axupaxou xaérbaximm ¢GoH-
qu TOYMKUCTOH Aap OCOUINTOXXO (CaHaTo-
pUSIX0), UCTUPOXATIOXXO (KypopTX0), boucu
mnpoEOno caJoMaTd Ba OapKapOpKyHUU
KOOWJIMSTA YUCMOHUIO HEPYU (PUKPUU UCTHU-
poxaTkyHaHaroH merapaass [1.c.134].

Ocoumroxu “3ympan” map OanaHauu
940 meTp a3 catxu Oaxp, map macodau 3 Ku-
nmometp a3 maxpu Mcdapa goiirup Ba 110 xu-
JoMeTp a3 Mapkasu Buositu Cyra — maxpu
Xyuanpn vourup mynaact. MH ocoumroxu
tabobatit a3 comu 1975 dabonusatr Hamy-
Ja, SIKe a3 UCTUPOXATTOXXOM Oucépcoxam
Tabo0atii rapmoOmuHOCH (OaHeoI0rn)
Oyna, xamacosia 3uéaa a3z 6 xazop 6eMopoHHu
Yymxypuii Tounkucron, Yymxypuxou Ocu-
éu Mapkasi Ba ®eneparcusiu Poccust Tabo-
Oat kapma mudo Meéban . ke a3 OMUIIXOU
doumaoBapy Tab00aTUM WH OCOUINTOX WH
WKJIMMU MYbTAIAIA HAYaHIOH TapM, TOOU-
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CTOHHM TYJIOHH, 3UMHCTOHH KYTOXY HapM,
nopou o30Hu (O3) To3aro Ooitu kyxi, 6a op-
TAaHU3MHU WHCOH TabhCUPHU MYyCON MeOaxiasn
[2.c.35]..

Jap mapoutu kyxii 6a opraHu3Mu oj1aM
K KaTop OMMWJIXO, a3 YyMJja NaCTIIaBUH
¢umopn atMmochepit, XapopaTu HucbaTaH
nactTu Myxutu OepyHa, Aapadad OamaHau
HypXou yiaTpabyHadI TabCUp MEpPACOHAH]I.
Hap rupny arpodu oconmrox 3uéaa a3z 100
HaMyau THEXXOM mudoOaxii, mapaxTOHH
MEBa/IMXaHa, TYJIy TyJI0yTTaxo Ba 3UPO-
aTxou mudoOaxiI MUHOHUAA TIyAaaH I, KU
Jap TuOOM XaKu Ba myocup 6apou Taboba-
T 6eMOpoH 00 TaBpu Baceb uctudoaa oyp-
Jla MEIIaBaH/I.

Slxe a3 oMmIXou acocuu TaboO6aTHHN 0CO-
mroxu “3ympan’- uH oou muHepaauu “Oou
mmdo” mebomana, ku Bodacta 6a TapkubOu
XUMUSIBAAI Oa TYPYXU CyJIPUIN THIPOTESH,
HaMaKXOU XJIOpJIOpy HATpuUri MmaHcyo Oyaa,
to 15 % xancuii nopan. Taxkuku Tapkuobu
KUMHUEBA Ba XyCyCHSITXOM IU(pOOAXIINN
gamman “O6m mmdo” aBBaIMH MapoTuOa
nap comu 1889 a3 tapadu omum Ieiix oro3
rapauaa oya. Hap comu 1967 mapkasu ru-
JPOTEOJIOTHH Ha3opaTu reonorun aap Ocu-
éu Muéna maBuyj Oyaa 60 Homu “I'ocMuH-
BOJI” 00 Makcaau MyailsiH KapJaHU 3aXupaun
ruaporencynduain (H2S) tapkubu yamman
“O6u — udo” ry3apoHma myna, gap Ha-
TUYal Tapaku€TXO MablIyM Kapaa Iyaa
Oya, K1 Joupau MyCUITU TOPU3OHTAIIMU OH
Jap YOMXOM CaHYMII Ty3apOHHAA a3 YyKy-
pun sikyang metp to 6a 420 metp mepacan
[2.c.65].

Bobacra 0a Tapkubu HOHM THUIPOTrEH-
cynbun (H2S), maitBactaruu xjiopy HaTpuid
oyna, nopou to 15 % kamncuit medoman. NMu
HaMyJl TUAPOTEHCYIPUA SKe a3 HaMyIXOH
KaMEPTH TOPOU METAH Ba HUXOST CaXTTah-
cup Oyna, NIypuu XJIOPUIO HATPHUTHA JOPOU
MUHepaTHOKNKM Oanang Tto 87 — 125r/n Ba
mukgopu tuaporenxiopua (HCIl) 400 -
500mr/i — po Tamkmi MekyHaa. dap tapku-
O6u yammvan “O6u mmdo” To 93-96mr/im 6op
MaBuy MeOoImaa, KU XOCHSATH mudodax-
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mu 60p To 6a aHmo3am 25Mr/m MeboIIa.
Xocusaru mmdodaxmmu 00Xou MUHEpai,
Oaxycyc yammaxou CyiapuaIop map tuooum
XQJIKA Aap acCpXOou MUEHA MabIyM Oy/.

AOyanmn n6bu CHHO YyHUWH HABUIITAACT
“O6u cyndypaop” acabpo opoM, Japaxou
parkami Ba sipaxow OapAaBOMy KyXHa Ba
JIOFXOM KyHUUTAaKu pyhpo mmudo Oaxmu-
Ja, MOJIaxou 3HENATHPO, KU a3 OaHmy
OyrkmMxo, kaOyTnaBy uurap Oaprtapad Ha-
MyJla, CaxTIIaB#t € XyIIKIIaBUA Oa4aoHPO
CYyCT Hamyna, OOWCH TACTUIABUH HINTHUXO
Merapaaa. UyHHH MabIyMOTXO XOTHPHH-
IIIOH Kapaau Tabud, putocod Ba myTadaku-
pOHY 3HCUKIOTIEUCT — AOyamm noum CuHO
oup 0a mudobaxmuu 06xou cyiahypaop To
XO0JI JUKKATU OJIMMOHY TaOMOOHM 3aMOHU
Myocuppo 0a Xy yaiab HaMydaH, TapyaH/e,
KM XOCHSITXOU Iyppau mudoodaxmmn o0xon
cyndypaop map oxupu acpu XX Ba aBBaIu
XX1 a3 HUTOXHW WIIMHU KUMHE Ba (papmakao-
r'Usl OMyXTa WJIMAaH ACOCHOK Kap/a IIy1aaHI.

O6u munepannu yammau “O6u ndo”
SKE a3 CaXTTabCUPKyHAHAau 00x0u cydu-
Jnop Oyna, 6a opraHu3Mu ogam 0a BocuTau
NyCT THAPOTEHCYJI(PUAN 0301 Ba HOHXOU
ruapocynduan 1oxua MemasaHA. ke a3
METO/IXOM CaMapaHoKy ¢oumaoBapu Tado-
Oatun o0xou MuHepanuu yammMan “O0u
MIupo” wn ucrudoman BaHaxou cCyndumi
Oyna, xapoparaiiot 35 — 370C mebotma, ku
a3 Tapadu 6eMOpOH naii ap mai Kadys kap-
na MmemaBan [3.¢.86].

Ocoutroxu XoyaoburapMm Jap HOXUSU
Bap300 Bokeb Oyna, a3z conu 1934 to unyo-
HUO MEXMOHOHPO KaOys1 meHamosiA. MH oco-
umrox aap 6ananauxou 1740 — 1960 metp
a3 caTxu 0axp BOKeb Oy1a, 1ap HUIIEOMXOU
KaTOpPKyXxou 3eb6ou Xucop YOUTHp raimra-
act. Tapkubu obu mmdobdaximm UH OCOUII-
rox a3 HaMaKKXou MabJaHu 00 Oyda, nap
SIK JIUTPU OH O6a Xxucobu muéHa a3 3,5 to 16,3
rpaMM MUHEPAJIXOU TYHOTYH MaB4Yy[ acT.
Yammaxoun Xoyaoburapm Oapou Taboba-
T 0EMOPHUXOHU y3BXOM XO3MMa, XapakaT Ba
TaKArox, acad, XaMpo3M 3aHOHA, PATUKYJIHT,
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Oamang OynaHu GUIIOPU XYH Ba Falipaxo uc-
tudoaa Oypaa memanan [3.¢.96].

Ocoumroxu [loxambapi HU3 fap BOAUU
Xwucop, 25 KM Aap caMTH IIMMOJIy FapOu a3
maxpu Jdyman6e, nap 6ananguu 1150 metp
a3 caTtxu Oaxp, Jap KaTOPKYXXou XHcCop,
nap Ha3au nexau loxan6apn voii rupudra-
act. bopu Haxyct conu 1952 TaBBacyTu nap-
Madoxxo oou mmdobdaxmm mazen [loxam-
Oapn kamd kapma myna, 6apou tabobdbaTn
MapayM upybs Hamygaact. Commn 1986 60-
maj TMapMadyoXXOMHaBU o00M mmpoOaxir
kodTta 0a ucrudoga goaa myaaact. Ocownr-
roxu Hloxambapit 60 Tapkubu pusukit — xu-
MUSIBI 0O XOCHSITXOM JapMOHOAXIIUU XY/
nap pamudu ob6xom MabaaHun EceHTykKi,
bopxxomii Ba ralipaxo Mmeucran. Tapkubu
VH 00M mupoit HaMakxou cyidar, XJIOPHU,
TUAPOKApOOHAT Ba HATPUTH T0pal, KU XpO-
param 33-36 mapaya rapm Mmeboman. O
Oapou TabobaTH y3BXOM XO03MMa, XapakaT
Ba TaKsrox, acad, XaMpoO3u 3aHOHA, KaH],
yorap, IyCT Ba ralipa 1aBOU OeXTapuH acT.
Uctudonan Bacen o6m mapmanuu Llloxam-
Oapit a3 yammau sKyM, KU MabJaHHOKHAII
2-3,5 r/mutp mebommaj, XaHrOMU MYOJIMYaH
O0emMopoH OepyH a3 mapouTu MmudoxoHa
HUX0s11 MyBOGUK act[4.c.116].

Jap Bwiositu MyxTropu Kyxucronu ba-
JnaxiioH 71 yamman oOu MUHepaiin MaByy/l
act, ku 28 Toam obu rapm Ba 43 Toai odou
capa Meboiana. ManxypTrapyH yalMaxou
o6u muHepamuu I[lomup mu Tapmuamma,
ABy, yamMau bubudoruman 3axpo, Sm-
YyHI Ba 30HT MebomaH1. XapopaTu oou uH
yammaxo a3 47 to 620C Oyna, gap Tapkuou
OHXO MaxJIyJXOM T'MAPOKapOOHAT, XJIOpHU-
1 HAaTpui, cyndyp, oxaH, oKcuau KapoOo-
uu (IV) Ba raitpaxo maByyn meOomana. Uu
YJalMaxo axaMHUsITH KaJIOHU JapPMOHOAXIIH
nopaHa. Max3 XMMHUH XOCHSTXOU JapMOH-
Oaxmmu o0xoum MuHepaauu TOYMKHCTOH
JTUKKATH aXpBaHIOHU JOXWIA Ba XUPUYH-
po 4anb Hamypga, 6apou COXTMOHM OCOMIII-
roxxo (caHaTopusixo), UCTUPOXATIOXXO
(KypopTX0) Ba Jaurap HHIIOOTXO aXaMUST
aBBaJIMHaapayva gopana[S.c.114].
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Jlozum 6a émoBapuct, ku comu 2019 -
2021-po IlemBoM Mya33aMu MULIATAMOH
nap [Maému naBOatun xyn «Conxou pyuiau
JIEXOT, CAal€Xh BA XyHApXOU MapAyMi» 3b-
JIOH HamyaaH. A3 WH JTUX03, Xap Sk Hada-
pu Mo MyBasz3ad xactem, Ku Oapou amaliaH
qopi#t rapauaanu uH a3mu IlemBon Musia-
TaMOH Jap OO0OJOHMBY PYIIIN TUEP CAXMH
yammMpac ryzopem. Kymmim Hamoem, ku 60-
JIOM OH XaMma XaJsBy odapuaaxon Tadbuat
003 Maxcynu 3aXMaTy MEXHATH XYyApO 3aM
Hamyjaa, Xxap rymau 3edou guépamMoHpo 0a
OYCTOHY TYJIUCTOH TaOAMII TUXEM Ba TaMO-
MU OCOMUIITOXy Tab00aTroxxou Mamiiaka-
TaMOHPO a3 KYyJ/UIM IIAPOUTXOU MYOCUDPY
3aMOHaB# TabMUH co3eM. CaMapaHOK UCTH-
doma Oypmanm wammaxou mudodaxmr me-
TaBOHAJ XaM 0a COJIMMHUHU YOMea MYCOUAT
HAMOSIIT Ba XaM sIKe a3 COXaxoM cepaapoma-
1 9yMXyp# rapaan. bapou amanii coxtanm
Typu3Mu Tab00aTH OoMOAa KapJaHH IIapo-
UT, TapOUsM MyTaXacCUCOH Ba 4ajiou cai-
€XoHM xopu4d MyBo(uKHM MaTiaab Oyma, uH
aMaJI METaBOHAJ[ IIYMOpaMW Xapcoyiam caii-
€XOHy TaboOaTrupaHgaroHu TabodbaTroxxo

Ba OCOUIITOXXOHU JTUEPAMOHPO, KU OemTapu
oHX0 00 o0xoum mumdobdaxmu doumgaoBap
TabMHUH XaCTaHJ, Xelle 3UE HaMyaa, a3 UH
xuco6 MaH(pmaTu Hazappace 6a UKTUCOIM-
€TH MaMJIaKaT BOPUJ rapaa.
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l.

XUMUYECKUI COCTAB MUHEPAJIbHBIX
BO/ PECITYBJIUKU TAIKUKNCTAH

Tocaes C.M., Epmanos P.C.

Annomauun. B 0annom cmamve uzyueno neyednvie ceoUCmM80 MUHEPAIbHblx 600 Pe-
cnyonuku Taoocuxucman. B npoyecce uzyuenus 0auHOoU memvl a8mop NONUMAJLCS U3YUUMb
U nokazamo yenebHvle CEOUCMEd, XUMUYECKU COCMABA U MECMOHAXOHCOEHUS MUHEPATIHBIX
600. CyuHocmb OOHHOU MeMbl UCCMEPOBOHUS IO BbIABLEHUS COCMAE MUHEPATHBIX 600 U

e20 1eueOHbIU CEOUCTS.

UejlblO UCCe008aHUSL SGAAEMCS meopemuvyeckoe u npakmudeckoe usydenue u usyve-

Hue 1eyeOHbIX CBOUCNE MUHEPAIHbLX 600 .

Knrouesvie cnoea: neuebnul, 600vl, canamoputi, O0N€3HU, CEOUCMBA, POOHUK, U3VUe-

Hue.
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CHEMICAL COMHOSITION OF THE MINERAL
WATER OF THE REPUBLIC OF TAJIKISTAN

Dosaev S.M., Yormadov R.S.

Annotation. In this article the future heal of the mineral water of the Republic of
Tajikistan has been discussed and investigated. In the process of this article the author
tried to research and observe the feature heal of the mineral water and the chemical
composition of the mineral water. The importance of the article is that to investigate and to
define the composition of the mineral water and also this article defines to which diseases
are useful. The aim of this investigation is that to define the theory and practical of the
mineral water.

Key words: Heal, water, diseases, feature, study.

VIIK 551

POXXOU TAKOMYJIN MABKEU ANO IAP TABMHUHUA
NCTUDPOAAN OKWIOHAU 3AXUPAXON OB TOYNKNUCTOH

Xaiigaposa M.M., lllapu¢pxyyaes U.U., Canrunos M.M.
MAT “Nlonuweoxu oasramuu Xyyano 6a nomu akademux boboyon Fagpypos”

Aunomamcus. 3axupaxou 00, MyHOKUWAX0U MABCUMI, MAKCUMOMU 00, MYHOKU-
wWaxo, MagKeu MaKomMu maH3uMKyHaHod

Kanuoesoscaxo: Jap maxona gpavorusmu kynynuu AUO maxaun eapouoa kamoy-
ouxou maeyyoa myaiisn kapoa wyoaano. Cababxou 6asyyyoouu Kamoyouxo 6a oKu-
bamxou oH aHux 6aén kapoa mewasano. Jap aroxamanoi 60 Manbaxou oouu Myuax-
xac umkoHusimu oonobapoopuu maskeu AU O oap manzumu ucmugooau 3axupaxou 0o

Myaiisan 6a madoupxou 3apypi newHuUx00 Kapoa utyoaauo.

Hap mapoutu tabui — ukmmMun Toqm-
KUCTOH MaHOaxou (apoBOHMU OO TaIIaKKYJl
Me€0as, Ki XyIAyAu KUIIBAPPO XaMUyyH Ma-
KOHU 00U 3ynosl mMyappudi MeHaMOSH]I.
MyaiissH Kapaa LIygaact, KM a3 3aXupaxou
MaBuyynau o6 Ttakpuban 73-80 dowsu o
O6apon 0OEpUM 3aMHHXOM KOpaM Jap MHH-
Takaxou MyxTaaupu TOYMKUCTOH XapodoT
Kapaa memraBaa. O0Epun 3upoaTXOU KHIIIO-
Bap3i gap xamau (acixou Cojl acocaH Ta-
BacCyTH OOMOH# 0O BOCUTAU YYSIKXO aMalii
rapauaa, To XaHy3 Mebepu 0OMOHH BobacTa
0a xaumu 00 Ba MyXJIaT Jap Aapadau Kodi
puosi kapna HamemaBaHna. [apuanme, Ku
HCTEXCOJIOTH KUIIOBAP3UU KHIIBAP a3 OFO-
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31 conxou 70 —ymu acpu OUCTYyM TaJpUYyaH
a3 CUCTEMau 3KCTEHCUBHHU Xouyarugopiu 0Oa
CHUCTeMau MHTEHCHUBH Ty3allTa OoIIaja Xam,
nap uctudoaan 3axupaxou 006 TariupoTXon
KyJuli 0a Mymioxuga Hamepacana. TaHxo
Jap 0ab3e MHUHTAKaXxO KaHAJIXOM acoch Ba
¢pupacoHn OOTaBMUHKYHI 00 BoOcUTau
OeToHNyImI TapauaaHu (apury KaHOPXO,
TaYXU30HUJAHU OHXO 0O BOCHUTaXOU TEXHU-
KHH TAKCUMOTHU 00 Ba X0Ka30 OOMCH KUCMaH
KaM IyaaHu tajgadu 6exymam o0 mrymaaH
[1].

MaByyn HaOygaHu TayXu30TH OOYEH-
KYHI JJap aKCapusTH UHIIIOOTXOU TUAPOTEX-
HUKH a3 sk Tapad 0a TAKCUMOTU HOMYKaM-
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MaJIu 3aXxupaxou od MycouIaT Kkapja oomas,
a3 rapadu qurap uctudomgadbapaHgaroHu 0o
— COXMOOHM KUThaU 3aMHUH BoOacTa 0a 4oii-
rupiaBuu reorpadi Hucbat 6a MHIIOOTXOH
TUIPOTEXHUKHA a3 00U TaKCUMIITya caMmapa-
HOK uctudoma Hamebapann. Taygumam co-
XTOPU HCTEXCOJIOTH KHIIIOBAP3UM KHUIIBAP
TaBacCyTu OapxaM [TOJAaHU XOYArMXOW Ka-
JIOHXAa4YMH JIABJIATA Ba YaMOaBil 00O TallIKu-
JIM XOYaruxou AeXKOHi — (pepMepit, OnaBi,
nH(UPOAN Ba Faifpa Macbanaum uctudogan
OKWJIOHAW 3axupaxou obpo 003 xam Te3y-
TyHATap rapaonuia. bapxam xypmanm max-
Tabu MaByyJanm OOMOHXOM coxuOTaypuoda,
MUPOOXOU OOTAKCHUMKYH, TOHUIITN HOKU(DOS
Ba CaBMSIM ITACTH OOMOHXO0 cababxou aurap
0a TamadoTr Ba Xapo4yoTu Oexymaro Oap3mé-
I 3axupaxou o6 MycouaaT HaMmyaaHa. Xy-
CycaH, XOJIATXOM CEPIIyMOPH THUPHUPTAHH
xaymMu Oemtapu 006 a3 4OHUOU COXUOOHU
KUTHhaWl 3aMUHHM HAa3[IM Capraxd MaHOaxou
o0 yoitrupOyaa Goucu Hopacoun 00 jap
XOUaruxow Aurap rapaug Ba 0Oaxcy Mmy-
HOKHIIIAXOW OallHM XOYaruxou IeXKOHH, a3
qymjia Jap caTXyd MaxaJuld Ba XxaMm OalHu-
JIaBiaTupo 0a amaj ByKyb maiBacT. XaTTo,
KUCME a3 COXUOOHU KUTHAU 3aMUH MayOyp
ramrasji, kKu 00 cababu AyHIBOPUXOU 3U-
€11 MOJIMSBH, TEXHUKH, TAIIKWJIM Ba XOKa-
30p0 Macu cap Hamyja 0apou TabMUHOTHU
XOYarud AEXKOHMHM Xy YOXXOU aMyIUH
obkam kobOaHa. UyHuH XonaTxo Oewrap
Jlap XaB3axou Xypi Ba HHCOATaH HOYCTYBO-
pY MaBCHMH, a3 KaOWIM COMy yaliMaxo Ba
Japéyaxo, KaHalixou OaliHMXouyary Ba Oaii-
HUHOXUSIBH Oemrap 6a Myoxuaa Mepaca/.

Jap HaTHYam oMy3uIM XoiaTu OGaama-
JoMana 0axpw TaH3UMU MYHOCHOATXO O
0a ucrudonan camapaHOKU 3aXHpaxou 00
O0aliHM 3aMUHIOPOH OO JapXOCTU HI0pan
Xxoyaruu o0 Ba MEIMOPATCHS Jap OFO3U aCpH
OUCTy SIKYyM TAIIKWJIM ACCOTCUATCHSN MCTH-
donabapanmaronu o6 (AMO) map 3amu-
HaW K WHIIOOTH THAPOTEXHUKUU OOPACOH
€ Xy sk MaHOau oOW ap3u BywyH Nango
Kapa. MyBoukH MabIyMOTXOM MaBUy/a
nap xyayau Bunositu Cyra acCOTCHATCHSIN
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HaxyctuH — AWO “3apadmon” gap HOXU-
su Yabbop PacynoB meboman, xku Oaxpu
nctudoaan OKWIOHA Ba TAKCUMOTH OKHJIO-
Hau 00 a3 kananu “Te3qopi” (brICTPOTOK)
TabCUC JOJa IIyJaact. TaapuyaH, JaBOMH
conxou 2002 — 2022 —ym pap XyJayad BUIO-
atu Cyra paBanau tamkuin AMO Bycwar
rupudTaact Ba anxoi 3uéna a3z 175 ananm gy-
HUH CO3MOHXOH YaMBHUATH Oa cudat cyob-
eKTU XOYaTuI0p — MIAXCH XyKYKiA (haboIusT
MEHAMOSIH]I, KM a3 YOHUON OHXO aKAJUTUATH
TAaKCUMOTHU 00 Ba oOpacoHit 6beBocura 6a 3a-
MuHucTU(OoIa0apaHaaATOH aMali Kapaa Me-
masaja. Mebosin Kaiia kapa, ku Tyiau 20 conu
Tamkwi€on Ba ¢davonuar Hamynanu ANO
xonatu Oapxamxypit Ba tabcucu AUO —nu
HaB 0a MymIoxuaa pacaa Xam, YapacéHu
MYTTaxXuJaIIaBUU OHXO 0a Trypyx € MakKomu
aJoXuaa Auaa HaMelIaBa/l.

Oynkcusu acocun AMO pap 3amoHu
MyocHp a3 KaOyiaum xayMu MyaulssHu o0 a3
PaécaTtxon maxamnumu OexIOLITH 3aMUH Ba
00€pn Ba TakcMMOTH OH 0Oa umctudomada-
paHgaroH 00 yamboBapuu mabiiaru obpa-
coHll ubopat meboman. Yapa€Hu maskyp
rapuyasje, Ku Myraacui Medomaj Ba a3 oou
napéu Cup, oban6opu 3appunpyn (Karra-
coii), kaHayim Xo4abaKUPFrOH Ba KUCMaH 00U
3ax0ypXou GaifHUXOYaruu acoci capyalimMa
Merupaj Ba TaBACcCyTH MHIIOOTXOU THIIPO-
TEXHUKUW MaBUy/Ia amMajil Kap/aa MelaBas,
BaJIe Jap WH 4Yapa¢H MaBUyIUATH MaYMyH
MYIIKUIOTXOU MYXTalau{} OIIKOP rapauia-
acT, K1 xaJuty daciu haBpupo TaK030 MeHa-
MosiHI. bapxe a3 MymIKMIOTXOM MaBUyJIau
AWO nap Bunostu Cyra XapakTepu XyKyKi,
TAUIKWIA, TEXHUKA Ba Falpapo Jopo Medo-
IaHJ, KU Xaury Qacily capuBaKTHU OHXO
Oapou uctudoan OKUIoOHa Ba XU(P3U 3aXU-
paxou 00 a3 MaHOAXxou pyU3aMHUHI, TAKCU-
MOTH oawoHau o6 Oalinn uctudoaadbapan-
JaroHu 00, TabMHHHU XOYAaTMXOHW JEXKOHM
00 Xxaymu 3apypuu 06 J1ap MaBCUMHU Halllb-
YHAMOU 3UPOATXOM KHUIIIOBAP3#, CApUBAKT
yaM’b HaMyJaHU MaOJiaru oOpacoHi Ba Faii-
pa MycouaaT MEHAMOSII.
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Mymkunotu asBaimuHgapadan ~ AUO
Jap TAaKCUMOTH OO0 HOPACOMH TAYXU30TXO
00YeHKyHI OeBOocUTa Jap HyKTaul oOTMpUH
XOYaruxon HOeXKOHM MebOomajn, KU akca-
pan Goucu HOoaxMuxou TapadaitH YuxaTu
Xa4M# 00M rupudTaryaa merapaan. Xapu-
Jop#, HacO, Ha3opaT Ba uctudogan IyHUH
TauYXM30TXO a3 XUCOOM KaJOM TaIlIKUIOT,
00 kagoM Mabusar Ba il TaBp 60a poX MOHIA
MellaBaj, HoMabjyM OOKHA MeMoHand. 3epo,
AWO O6uaynu wioBam Mabiiaru MyausiH a3
XOYAruxou JIeXKOH! XaKK1H 0OpacOHUPO Me-
cUTOHAJ Ba 0a Paécatu 6ex101ITH 3aMUH Ba
00&pn Mecynopaa Ba myBodukn HuzomHo-
Ma HaMeTaBOHaJ 0a XaKK1 OOpacoH! HapXu
MJIOBArd 3aM HAMOSII.

I'yzapum 6a maopakyHuu XaB3aBUU 3a-
XHpaxon 00 MYIIKIIIOTXOW XOCH XYIPO UHB-
MKOC HAMYy/l, KU Jap MAPOUTU KaM IIyJaHH
OopumoTy Tabuit Ba KOXUII €PTaHU XauMHU
JOPHIIABUU 00 JAap Maypou COI0 Japéuaxo
Ba3bu HUCTU(GOAAN OKWIOHAW 3aXUPaxou
00poO XeJe MyTallllIaHWY TapJOHUAA MeTa-
BoHa/1. OHPO METaBOH Aap MHUCOIHU (abOIH-
st AVO “Yammacop”-u taxusu bo6oyon
FadypoB taxiamn Hamysd, KM BOKEUATH yMY-
mun uH xonat gap AWMO — xou nurap MuH-
TaKa MOHAHAUPO HUILIOH Meauxand. Jdapéuan
Yammacop 00 napos3uu 27 KM Ba MUKJIOPHU
00 map xaumu 60-130 1/c BoOacTa 6a dacau
coi O6apou TabMHHU 3uéna a3 31 xoyaruum
JEXKOHI 00 MacoxaTd YMyMHH 3aMHHXOHU
kopam Oapobap 6a 730-790 ra manbau siro-
Ha Oa xucob MepaBaa. MacoxaTu KUTbhau
3aMUHU XOYaruxou JEeXKOHWUU HHQPUPOIi
Ba omnasi a3z 5 1o 200 rekTappo TaIIKWII
MeIMXajJ Ba acocaH a3 KUIITH FaJulaJioHa-
rMX0, XypPOKH YOPBO Ba KUCMaH OOFH OJIyH
cué€x Ba 3apaoiy uoopart act. MacbyauHU
AMO 60 cababu maB4yyn HaOymaHU Hak-
1au coyioHau uctudoaan od 1ap XO4yaruxou
JIEXKOHI CTPYKTypau KHUIIT30pU 3UPOATXO,
O00YEHKYHAKX0 Ba cababxou nurap JaBOMU
MaBCHMH KHUIIOBAP3# Aap TAKCUMOTHU 00 Ba
4aMbOBAPUU MaOJard OOPACOHH TyIIBOP
Mekamana. YyHkH, akcapad TaKCUMOTH 00
OMIyHM YeHAKW MyaHlsH cybaT METrHMpaj Ba
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XMCOOM AHMKM O0M TaKCHUMIIyAa MaB4Yy]l
HecT, Oap 3aMMHu OH 00 cababu Tapkubu
MEXaHUKUH CA0yKW MYIIMIIA XOKUU Maxal
XayM#u o0u Tanadiryga a3 HyKTam TaKCH-
MOT TO Capraxyl 3aMHUHU XOYAaTrWH IAEXKOHI
MyaisiH Kap/Ja HaMelIaBaJ Ba XaTTO XauMH
tamaduryma a3 XUCOOM KaJOM TaIIKWIOTY
KaJloM MalJjiaF 4yOpOH MeliaBajl, MabiIyM
HaIlly/1aacT.

Tauypubaxou conxou Kabiii MaBUYIUATH
MYIIKUJIOTH IUTAPPO 30XUP MEHAMOSIH/I, KU
OH J1ap MaBYy/ HAOy1aHu araHTu XyKyKa —
Mabpmypit gap pavomustu AMO anmokamanng
act, Basie macbyaunu AVO dopau Tabcup-
PACOHU MEMIHUTUPUHN UH XO0JIATPO HAJTOPAH]T
Ba TaHXO 00 oToXuU MHUGOXA MaX/Ty/T Mela-
BaHJ. XaTTO, 0ab3e poXOAPOHU XOYATUXOU
JIEXKOHI OeBOCHTA Jap HA3IWKUHU COM, aap
JIoUpad KUThau 3aMUHU Xy YOXH aMyIduu
obOkam kodTa ucTomaaH, Ku MaHOam FU30-
TUPUU OH Maypou obu coit Medolaay xau-
MU MyaWsiHU OOXOM 3epU3aMHHII TaBACCYTH
4OXM aMyai TupuTa myaa 3axupan Tabuit
a3 xucobu o0u coil yyOpoH IIyga UCTOAA-
act. Ammo, 60 cababu xapoyotu 06 Oapoun
OapKapoplillaBuu 00XOU 3€pU3AMUHI XauyMU
yopumaBuu 00 6a MMUHTAKaxou Jurap Kam
Ba 0apouM X04arnxou JeXKOHUH MOEHTAP HO-
paco Merapaaa. Maceymuan AMO Xykyku
MaHBH (PABONHUATH YOXXOM aAMyIHH OOKa-
1A Ha3Au MaHOau oOuU Jap TaBO3YHU XY
Oynapo Hagmopasa. 3epo, 6apou paboausaTH
YOXXOU aMyJI#l a3 MAKOMOTH AaXJIOPH 1aB-
nati Mgo3at 6apou uctudogan Maxcycu oo
a3 MaHOAXOM 3epU3AMUHIA JO/1A 1I1y1aacT.

Xaman MYIKIWIOTXOW 3UKpédTa a3 Ho-
MYKaMMaJIi COXTOPH — TAIIKUJIA Ba XyKYKIUH
AWO maitno mygaact Ba Me0OOsiT TaBaccy-
TU TaH3UMU 3amMuHau XyKykuun AMO xamry
dacn rapmaa. buHOOAp MH, MaKOMOTXOH
MachyJId COXapo 3apyp act, Ku 00 Tariup
JI0JIaHy KaOyJIM cCaHaaXO0u MEBbEPH — XYKYKH
MYHOCHOATXOU HAaBU MaiI0TalTapo TAH3UM
HaMosiHA. Jlap akcu XxoJ, 60 cababu Tarii-
UpE€OUU TIo0AIMM UKJIMM, KaMIIaBUM OO-
pUIIOTH TaOu#, a3XyJTHAMOUHM MacOXaTXOH
HAaBM 3aMHHXOM OeKOpxoOujaa Ba XO0Ka30
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MYIIKIWIOTXOHW HaB 0a HaB OaiiHu uctudoma-
OapangaroHu o0 6a amail Meos I, KU XaJluly
daciu oHXO Jap JIoMpau BaKojIaTy CalloXu-
arxon AUO raiipunmkon merapaan. YyHun
MYIIKAJIOTXO Oewrap Aap YEeHKYHH, Tak-
CUMOT, TABMHHOT Ba Ha3opaTu uctudogan
OKWIOHAU 00 METAaBOHAHJ 30XUP TapAaH[
Ba cababropu Xxypyuu H4YTUMOMl Ba 3apOa Oa
VMKTHCOIMET IIaBAHI.
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ITYTHU COBEPIIEHCTBOBAHUS POJIN ABII B O
BECIIEYHEHNH PALITMOHAJIBHOI'O UCITOJIb3OBAHHSA
BOJHBIX PECYPCOB TA/LKUKNCTAHA

Xaiinaposa M.M., lllapudxoxxaes U.U., Caurunos M.M.

Annomauun: B cmamve ananuzuposansl oesmenvhocmov ABII u visenenvl umerowjue-
ca nedopabomru. Oceewaromes RPULUHbL 00PA308aHUsL HEOOPADOMOK U YCIMAHOBIEHbl UX
nocnedcmeusi. OnpeoeneHvl umerouuecs: 03MoX*CHocmu nogviuenus: poau ABII 6 pecynu-
POBAHUU PAYUOHATLHO2O UCNONb3068AHUSL BOOHBIX PECYPCO8 KOHKPEMHBIX B0OHbIX UCHOY-
HUKO8 U NPeOlONHCEHbL NPOBOOUMbLE HEODXOOUMbBLE MEPONPULMUSL.

Knroueevle cnoea: 600mnvie pecypcol, cail, ce30HHble PEYKU, pAcnpedenenue 600bl, NPo-
MUBOCOSAHUE, PO PEYIUPYIOU €20 OP2aHd.

WAYS TO IMPROVE THE ROLE OF WUA IN ENSURING
RATIONAL USE OF WATER RESOURCES IN TAJIKISTAN

Khaidarova M.M., Sharifkhujaev L.I., Sanginov M.M.

Annotation: The article analyzes the activities of the WUA and identifies the existing
shortcomings. The reasons for the formation of defects are highlighted and their
consequences are established. The available opportunities to increase the role of WUASs in
regulating the rational use of water resources of specific water sources are identified and
the necessary measures are proposed.

Key words: water resources, sai, seasonal rivers, water distribution, confrontation, the
role of the regulatory body.
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YCTOMYUBOE PA3SBUTHUE U BOJTHAS
BE3OITACHOCTbD: IPOBJIEMBI U TIPUOPUTETBI

Onunaes X.A.
Taodsicukckuil HAaYUOHATLHYIT YHUBEPCUMEM

Aunomamecus. Jlap maxoia Macounu aiokamanouu OaiuHuxamoueapuu pyuou ycniy-
80p 8a amHusimu 00i bappaci uyoaano, cabadbxou apsouiu WUOOAMHOKUU MYUKU-
JIomu 00ulo 9K0N02H Yy00 Kapoa uyoaano, 3apypusimu yycmyyy ea mamouku ycyixou
CamapaHory MawKul 8a ManH3umMu ucmughooadapuu 3axupaxou 06 acocHOK Kapoa uy-
oaacm, agpzanusmxou acoci 0ap coxau MavMUHU AMHUAIMU 00UI0 IKOJI02H 0ap KUUeap
Yy00 Kapoa ulyoaano, Ccammxou acocuu MavMUHU AMHUSIMU 001 0ap MAMIAKAM AHUK

Kapoa utyo0aauo.

Kanuososcaxo: pywou ycmysop, 3axupaxou o6, ucmugooadbapuu 3axupaxou o0,
obucmughooabapuu ycmysop, amHusmu o00i, sKocucmemaxou oou, a@3anusmxo oap
coxau 00, Xaoaghxou pywiou ycmyeop, mexa-Huzmu ukmucoouu ooducmughoodabapi,
mazuiupomxou uKaIuUMil, pasuiiu KoMnieKkci ba ooucmugooabapii.

Pemenue 3a1aun onTUMU3ALUU U pocTa 3¢-
(DEeKTUBHOCTH HCHOJIb30BAHUS BOJIHBIX PECyp-
COB MpEAroyiaraeT HeoOXOJUMOCTh Iepexoia
K MOJEIN YCTOMYMBOIO BOJOIIOJI30BAaHUS HE
TOJIbKO B PETMOHAJIBbHOM, HO M1 MHUPOBOM Mac-
mrabe. IlocienHee BO MHOTOM TECHO CBsI3a-
HO ¢ o0ecreyeHrneM BOIHOM 0e30MacHOCTH Ha
0a3e COBEpIICHCTBOBAHUS MEXaHU3Ma YIIPaB-
JIEHUsI BOIHBIMHU PECYPCAMM, BBICTYNAOINUMU
KAaK OrpaHUYCHHBIM U KpaliHEe BAJKHBINA PECypce
Uil 00ecreyeHus: SKOHOMHUYECKOIO pa3BH-
TUS U KU3HENEATeIbHOCTH Jrofeil. C pocTtoM
YHUCIIEHHOCTH HACEJIEHUs, pocTa Aerpajanuu
KOMIIOHEHTOB OKpY’Kalolllel cpeisl U Hapy-
LIEHUs] B LIEJIOM HPUPOAHOro OajaHca pacTeT
POJIb U 3HAUEHUE BOJIHBIX PECYPCOB B CUCTEME
obmeit 6e3onacHocTH. [TockonpKy 3HaYMTENb-
Hasl 4acTh IPUPOIHBIX PECYPCOB U MPUPOIHBIX

IIPOLIECCOB TECHO CBSI3aHA U NMPOMCXOJHUT C HE-
IIOCPEJCTBEHHBIM YYaCTUEM BOJBI, TO POJIb BO-
JHBIX PECYpPCOB B apXUTEKType oOecredeHus
pernoHajbHON M I100anbHON 0€30HMacHOCTH
npuobperaer 0co60 MPUOPUTETHOE 3HAUECHUH.
Tak, obecreueHre MHOTO(YHKIIMOHAIBHOCTU
BOJIHBIX PECYPCOB M BOJIHBIX OOBEKTOB «... KaK
IIOCTAaBIIMKOB HACEJICHUIO U IPOU3BOACTBEH-
HOW cepe pecypcoB, Kak Cpelbl yTUIM3ALUN
OTXOJIOB NPOM3BOACTBA M KOMMYHaJIbHO-OBI-
TOBOT'O XO3SHCTBA U KaK OCHOBHOIO JJIEMEHTA
OOIIIECTBEHHOTO JIOCTOSIHUS TpeOyeT aeTab-
HOTO M3Y4YEHMS IIPOLECCOB UX UCIIOJIB30BAHUS,
OXpaHbI U BOCIIpOU3BOACTBa»'. Bomee Toro, mo
oueHkam skcreproB OOH, nHapymenue npu-

POAHOTO pPABHOBECHUMA 6y,Z[eT COIIPOBOXKAATHCA
'BarypuH A.JI. CoBepIIeHCTBOBAHHE YKOJIOT0-3KOHOMHYECKOTO

MEXaHM3Ma HCIOJIb30BaHUs BOJIO-PECYPCHOTO MOTEHIMANA. -
PocroB-na-/lony, 2006. - C.2.
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KaTacTpo(UIECKUMHU MOCIEACTBUAMU IS KO-
HOMUKH, KIUMara, MPOJOBOJILCTBEHHON O€3-
OIACHOCTH, 3/IpaBOOXPAHEHUSI U peaau3aluu
Bcex Llenent ycTonuuBOro pa3BuTus.

Mexny TeMm, yCUIUBaroLascs Aerpaaanus
OKpYXKalolled IPUPOJHON Cpelbl, CBA3aHHASA,
B TOM YHUCIIE, U C HapyLIEHHMEM KpyroBOpoOTa
BOJbl M CTOKOB, OMOJOTMYECKUM M XUMHYE-
CKUM 3a-Tps3HEHUEM, POCT MaciuTaboB Bpea-
HOTO BO3/AEU-CTBUSA OT IIPOMBILUIEHHOIO U
arpapHOro CeKTO-poB, TPAHCIIOPTA, YXYALLIEHUE
(YHKIMOHUPOBAHHUS CUCTEM IUIAHUPOBAHUS
(1 peryaupoBaHusi) PUPOJONOIb30BAHUS, HE-
palMoHaIbHOE UCIOJIb30BaHHE (UHAHCOBBIX
U JAPYTUX CPENCTB Ha LIEJIU BOJOIOJIb30BAHUS,
YXY/IIIAOIIee COCTOSTHUE MHOTUX BOJIHBIX 00b-
€KTOB, OTCYTCTBHE 3()(HEeKTUBHON OpraHu3auu
BOJIONOJIb30BAHMS TPUBEIM K TOMY, YTO BO-
JTHBIE PECYPChI, HECMOTPS HAa POCT UX 3HAUYEHUs
KaK OCHOBA )KM3HH U JEATEIBHOCTU HACEJICHUS
U B LIEJIOM YCTOMUMBOIO Pa3BUTHUS BO MHOIOM
OKa3aJuch 3a npenenamu dPQPEKTUBHON TOCy-
JAPCTBEHHOM JKOJIOI0-3KOHO-MUYECKOU I10JIU-
TUKH.

BaxHo ydecTh, 4TO 000OCTpEHHUE HKOJIOTHU-
YEeCKHUX MPOOJIEeM BO MHOTUX CTpaHaX M LEJbIX
peruoHax mupa TpeOyIoT IOUCKa U peau3aliu
3G PEKTUBHBIX CIIOCOOOB OpPraHU3aluM U pe-
I'y-JIMpOBaHMsI BOJOIIOJIb30BAaHUs, YTOUYHEHUS
IIPUOPUTETHBIX 1I€JIEN 1 OCHOBHBIX IPUHIIUIIOB
OI-TUMHU3ALUU (YHKIHOHUPOBAHUS CTPYKTYP
BOJHOTO XO3s1McTBAa. HbIHEMHUN MeXaHHU3M
peryiau-poBaHus BOJOXO35IMCTBEHHON AEATEIb-
HOCTH HE COOTBETCTBYET KPUTEPHUSIM U Tpe-
OOBaHMSM CO-BPEMEHHOTO YPOBHSI DPa3BUTHUS
HAIMOHAJIbHOW YKOHOMHH, TOTPEOHOCTSIM MO~
JepKaHus U yIy4-IISeHUs SKOJIOTUYecKoro Oa-
JaHca, NPeAyNpeKIeHUs Aerpajallii BOIHBIX
9KocucTeM. B aToil cBs3m, TpeOyrorcs BHe-
JpE€HUE JCHCTBEHHBIX pPBIYaroB peEryjnpoBa-
HUS BOJIONONB30BaHUs U Oonee 3hexTruBHBIC
HaIpaBJIEHUs] IPOU3BO/ICTBEHHO-X035MCTBEH-
HOTO, OBITOBOTO OOCTY)XMBAaHUSI U DELICHHUS
COLMAJIBHBIX MPOOJIEM, a TaKKE OXPaHbI OKPY-
JKaloLIeW Cpelpl, MPeXIe BCEro, BOJHBIX IKO-
CHCTEM, KOTOpbIE€ MOTYT OBITh pean30BaHbl B
paMKax KOHLENLUU YCTOWYMBOIO Ppa3BUTHI,
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T.€. TaKOTO, KOTOpOoe 00EeCeuyrnBaeT IKOHOMHU-
4eCKyr0 3(PPEKTUBHOCTH, COIMAIBHYIO CIIpa-
BE/UIMBOCTh M JKOJOTHYECKYIO 0e30MacHOCTh
B HacrosmeM u B Oymymem. CoueTaHue ITHX
ACTIIEKTOB HEBO3MOXKHO 0€3 THOKOTro MexaHu3Ma
pEeryIupoBaHusl Pa3BUTHSL HAIMOHAIBLHOU JKO-
HOMHH, TPEXK]IE BCEro, Hauboiee BOJOCMKHX
oTpaciel, uepes npusMy (KpUTepueB) ONTUMU-
3allMy BOJOMOIB30BAaHUS U AOCTHXKEHHS (00e-
CIICUeHUs) BOJHO-IKOJIOTHUYECKON Oe30macHo-
CTH.

B obnactu ucnonp30BaHus BOAHBIX PECyp-
COB BBIJICTICHBI CIICAYIONIME BAaXKHBIC 3a7a4u
s LIYP 6 OOH:

- 3ajmada 6.1 - obecrieyeHrne YUCTON MHUTHE-
BOI1 BOJIbI;

- 3a7a4a 6.2 - obecrneueHue CaHUTapHO-THU-
THCHUYECKUMH CPEJICTBAMU;

- 3ama4a 6.3 - HOBLIIIIEHUE KAaYeCTBA BOABI U
yBeIU4eHUe MaciTada peuupKyIsaul 1 6e3-0-
MACHOTO MOBTOPHOTO HMCIIOJIb30BAHUS CTOUHBIX
BOJI;

- 3a/1a4a 6.5 - obecrieueHre KOMILJICKCHOTO
yIOpaBJIeHHUs] BOAHBIMU PECypcamu, BKIOUAs
TPaHCTPAHUYHOE COTPYAHHYECTBO;

- 3a7a4a 6.6 - obecrieueHne oXpaHbl U BOC-
CTaHOBJICHUE CBSI3aHHBIX C BOJIOM IKOCUCTEM U
ap.

s TamxukucraHa MMEHHO 3Ta 3ajada
MMeeT OrpOMHOE 3HaueHue. BogHo-00moTHBIE
yroaesi (Kyoa B COOTBeTCTBHH ¢ Pamcapckoit
KOHBCHIIMCW BXOMST TNPUOPEKHBIC JaryHbl,
JICJIBTBI PEK C PEUYHBIMH PYKaBaMU, PEKU, PyUbr
Y BpEMEHHBIE BOJJOTOKH, 00JI0Ta  UCKYCCTBEH-
HbI€ BOJHO-OOJIOTHBIE YTONbsi) BaXKHBI KaK C
TOYKH 3pEHHUsI COXpaHEHHs] OMOpa3zHOO0Opasus
U OKpY’Kalollel cpefbl, TaK U C TOUKH 3PEHUs
MPEIOCTABICHUS JIOASM BaKHBIX JKOCHCTEM-
HBIX yCITYT.

TamxukucTtan oOmagaeT 3HAYUTEITHHBIM
BOJIHO-PECYPCHBIM TMOTEeHIHMANoM. HbiHEe TeM-
bl PACXOJOBAHUS BOJHBIX PECYpPCOB YCKOPS-
10Tcsa. Mex1y TeM, HepaBHOMEPHOCTh pacipe-
JICJICHUs] BOJHBIX PECYPCOB B CTpaHe MpUBENa K
TOMY, UTO yJIebHAasi 00€CIIEYeHHOCTh BOJHBIMU
pecyp-camu cTajia BaKHBIM (PaKTOPOM, JTUMHU-
TUPYIOIIUM TEMITbI COIUATHHO-DKOHOMUYECKO-
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I'0 ¥ COLU-AJIBHOTO Pa3BUTHS PETUOHOB U CTPaH
B neinom. Ilocnennee ycyryomsieTcss BBICOKOM
CTENEHbI0 WM3HOLIEHHOCTU TEXHUKHU, IUIOXUM
COCTOSIHUEM BOIHBIX CETEH, HEXBATKOM, 4acTo
OTCYTCTBHEM CPEACTB HA COIAEPIKAHUE BOIHO-
IO XO35MCTBA U JIp. B COBpEMEHHBIX yCIIOBUAX
BCJIEJICTBUE BCETO 3TOI0 IIOYTHU KaKIbI BTOPOU
JKUTEJIb CTPaHbl UCIOJIb3YET BONY, IpaKTUYe-
CKH HE COOTBETCTBY-IOLIYH) YCTAHOBJIEHHBIM
CaHUTApHO-TUTMEHUYECKUM Hopmam. [lpu
9TOM yliepO OT HapyllIeHHsI BOIHOTO OaiaHca,
MIPEX/Ie BCEro, OT 3arpsA3HEHUs BOJHBIX 00b-
€KTOB JOCTUIa€T MHOTOMUJUIN-OHHYIO CyMMY,
YCWJIMBAIOTCS IIPOLECCHI Jerpajalii BOIHBIX
sKocucTeM. Bce 3To ycunmBaer HeoOXomau-
MOCTb NPOBEJIEHUS CIEIHAIBHBIX HCCIIEN0BA-
HUI B 00JIaCTH ONTUMHU3ALUHU BOAOIOIb-30Ba-
HUS, YTOUYHEHHUS KPUTEPUEB pPallOHAIBHOIO
BOJIOTIONIb30BAHUSL C TIO3UIUHM OOECIEeYEeHHUs
noTpeOHOCTEN HACeNEeHUsI U SKOHOMHKH 4yepes
IIPU3MY COYETAaHUS MEXAHM3MOB BOBJICUEHUS
JIOTIOJTHUTEIBHOTO 00beMa BOIHBIX PECYpPCOB,
NOBBIIEHUS A(PPEKTUBHOCTH HX HCIIOIB30-
BaHUS C Y4YETOM HMEIOLIUXCS BO3MOXHOCTEH,
BHEJ]PEHNUSI HAyYHO-TEXHUUECKUX J10CTH)KEHUN
1 OTpaHUYEHUIN IPUPOIHO-IKOJIOTMUECKOTO 10-
TEHIMaJIa, IPEXkKE BCETO BOIHBIX IKOCUCTEM.

IIpu Bcel CIOKHOCTH DKOJIOTO-3KOHOMU-
YEeCKUX MpoOJeM pa3BUTUS HAIlMOHAJIBLHOU
9KO-HOMHUKH CIIEAYET aKLUEHTHPOBAaTb BHHMMa-
HUE Ha TPUOPHUTETHI B OOJACTH COXpAHEHHUs
9KOCHCTEM, OOCCIICUCHMS PKOJIOTHUYECKOM 0e3-
OIIACHOCTH U B LIEJIOM YCTOMUYMBOIO Pa3BUTHS.
I'maBHBIM IPU-OPUTETOM B ITOH 00JIACTH SABIIS-
€TCsl NIOBBILIEHUE LIEHHOCTU dKOCUCTEM U IIPU-
POIHBIX PECYPCOB U yCIIyT B 11esioM. [locnennee
OIpelensieT OCHOBHOE HAIPABIICHUE ACUCTBUN,
CBSI3aHHBIX C CO-XPAaHEHUEM U YCTOMYUBBHIM
HCIIOJIB30BAaHUEM NPUPOJHOIO KaluTaia Mpu
KOMIIEHCALlUU €ro 3a-TpaT 3a CYeT HapallluBa-
HUS APYTUX BUJIOB KallUTaIa.

OCHOBHBIMU IIPUOPUTETAMU B OOJIACTH
o0ecriedeHns: BOIHO-IKOJIOTUYECKO Oe3omac-
Ho-cTH B PecryOnuke TapKUKHCTaH SBISIOTCS:

- BceoOIIass OpUEHTALUsl Ha PEaTU3alHIo
Lleneit ycTOWUYMBOrO pa3BUTHSA, CBSI3aHHBIX C
BO-0H;

- pa3paboTKa KOMIUIEKCHBIX Mep I10 aJiarnTa-
LMY K U3MEHEHUIO KJIMMaTa, MUHUMU3ALUH1 €r0
IIOCJIEICTBUS;

- YMEHBIIEHUE TEMIIOB JErpajalluu 3e-
MEJIbHO-BOJHBIX PECYPCOB, COXPAHEHHE IOp-
HBIX, arpapHbIX U APYTUX 3KOCUCTEM, NPEXKIE
BCETO, BOJHBIX;

- yJydllleHHe OXpaHbl U yIpaBieHuEe OHO-
pazHooOpaszuem;

- COBEpLICHCTBOBAHUE MEXaHM3Ma YIpaB-
JIEHUS OTXOJaMH, NMPENyNpexaeHUs UX Iona-
Jla-HUS B BOJIHYIO CPELY;

- YIIy4ILIEHUs JOCTyIla K BOJHO-IKOJIOTHYe-
CKO# uH(popMaImu;

- DKOJIOTH3aLUsl OTpaciel (KOMILJIEKCOB)
HAllMOHAJILHOM SKOHOMMKH, IIPEXAE BCETO,
Hanbonee BOIOEMKHE OTpaciu (Hamp., Celb-
CKO€ XO3SIIICTBa, IPEXAE BCEro, OpOIIAEMOE
3eMJie-JIeue);

- COBEpILIEHCTBOBAaHUE YIKOHOMUYECKOTO ME-
XaHM3Ma BOJIOIIOJIb30BaHUS;

- YIIy4IlIEHUE CUCTEMBI IKOJIOTMUECKOTO MO-
HUTOPUHTA BOJIHBIX 9KOCUCTEM, OCOOCHHO Iop-
HBIX;

- KOOpAMHALMKU JEHCTBUM OpPraHOB yIIPAB-
JIEHUS] BOJHBIMHM pECypcaMM Ha YPOBHE paiio-
HOB (00nacTeil) u 1KaMoaroB;

- paclIMpeHHE MEXIOCyAapCTBEHHOIO CO-
TPYIHUYECTBA B PEIICHUU BOJHO-IKOJOTHYE-
CKUX IIpo0JIeM U JIp.

ObecrieueHne BOIHOW 0E30MACHOCTH Kak
BaOKHENIIAsA 4YacTh KOHUEILUHMH YCTOMYUBOIO
pazButus (YCTOMYMBOIO BOJOIOJIb30BAHMS)
MOXET OBITh OCYILECTBJIECHO MO CIIEAYIOIIUM
HarpaBJICHUSIM:

- BHEIPEHUE N1EPEIOBBIX, MEHEE BOAOEMKHX
1 0e30TXOJHBIX TEXHOJIOTUH, MO3BOJIAIOLINUE,
C OJIHOM CTOPOHBI, CYLIECTBEHHO CHM3UTb U3-
JePKKH XO3SHCTBYIOIUX CYOBEKTOB, CBSI3aH-
HbIE KaK C HEOOXOAMMOCTBIO BBIILIATHI COOT-
BETCTBYIOIIUX 3KOJIOTMUYECKUX IUIATEXEH, Tak
U C HEIO-CPEACTBEHHOW OYHUCTKOW CTOYHBIX U
IIPOMBIIIEHHBIX BOJI, & C IPYTOil CTOPOHBI, 10-
JyYUTh BBI-COKOE€ MX Kau€CTBO U 3HAYUTEIBHO
CHU3UTb YPOBEHb HEraTUBHOI'O BO3EICTBYS Ha
OKPY’KaIOILYI0 CPELY;
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- IIMpE BHEAPATH IEMEHThl SKOHOMHUYE-
CKOI'O0 MEXaHH3Ma BOJIOIOJIb30BaHUS C YUETOM
IIM-POKOTO UCIIOIB30BAaHUS (PMHAHCOBO-3KOHO-
MHUYECKHX MEp BO3ACWUCTBUS HAa BOAONOTPEOH-
TEJeH ¢ 1eIblo 00JIee SKOHOMHOTO U OepexHO-
ro OTHOILIEHHUS K BOAHBIM pecypcam, Npexe
BCEro, B Ha-nOo0JIee BOJAOEMKUX OTPACISAX KO-
HOMMKU;

- ONTHMU3ALMU CTPYKTYp YIIpPaBIEHUS BO-
JIOXO35IICTBEHHON  JIEATEIIBHOCTH € LICJIBIO
YCIEUIHOW peaau3allyd roCyJapCTBEHHOMN I10-
JUTUKU B c(epe BOIAHBIX PECypCcOB, YCTpaHe-
HUS HEPABHOMEPHOCTH 00eCIIeYeHHsI PETHOHOB
BOJHBIMHU pecypcamu U Oosee 3PPeKTUBHOTO
UC-TIONIb30BAHUS BOIHBIX PECYPCOB MaciuTade
BCEU CTPaHbI U PETUOHA;

- MMHMMM3ALUHU TOCIEACTBUN KIMMaTH4e-
CKHX M3MEHEHMH U UX BIMSHHS HAa COCTOSIHUE
CTOKOOOpa3yromux (TOpHBIX) PETHOHOB (paiio-
HOB) CTpaHbl, pa3BUTHE CEIbCKOI0O XO35ICTBA U
KWIHAITHO-OBITOBOTO CEKTOPA H JIP.

- KOMIUIEKCHBIM IOIXOJ K PEIICHUIO IPO-
O7eM palnMOHATU3AIMKM  BOJOIMOJIB30BAHUS C
yue-TOM YPOBHS BOJOOOECHEYCHHOCTH PEruo-
HOB CTpaHbl, YPOBHS CIIELMATIN3ALUY, [IPEXKIE
BCErO, CEJIbCKOIO XO35MCTBA, KOHLEHTpPALUU
IIPOMBIIJIEHHOIO U arpapHOro IOTEHIUala,
YHCJICHHOCTH HaceJICHHs ¢ MO3UIK obecrneye-
HUS BBITOJHOCTH BOJIONOJIB30BAHMS ISl TIPEI-
HIPUSTHH, POCTA KOHKYPEHTHBIX IPEUMYIIECTB,
SKOHOMMSI BOABI U JIp.

Takum o0pa3oM, ycTOWYMBOE pa3BUTHE U
BOJHAsE 0E30MaCHOCTh TECHO B3aMMOCBSI3aHbBI
U JOIOJIHSAIOT APYT APYyTra, U TOJIBKO KOMIUIEKC-
HBIM MOAXOJ K peaju3aluy IoCylapCTBEHHOM
MO-JUTUKU B c(hepe BOIAHBIX PECYpCcOB U MeEp
BO3JICMCTBUSL K BOZOIIOJIB30BAaTENIIM Ha BCEX
YPOBHSIX TIO3BOJIIET OOECIEUMBATh BBICOKHUI

YPOBEHb BOJHOI 0€301MacCHOCTHU U MTOJTOTOBUTH
HEOOXOIU-MbIe MPEANOCHUIKH JUIS Iepexona K
MOJIENT! YCTOHYMBOTO BOJOIIOIB30BAHUSI.
Jluteparypa

barypun A.JI. CoBepuieHCTBOBaHUE 3KO-
JIOTO-3KOHOMUYECKOTO MEXaHU3Ma UCIIOIIb-
30BaHUS BOJIOPECYPC-HOTO MOTEHIMAJA. -
PocroB-na-/lony, 2006. - C.2.

bynymee, koroporo mMbl xotuM/HTOroBBIN
nokymeHT Koudepenunu OOH. Puo-ne-
Ka-neiipo, 2012 [DnekrpoHHBII pecypc]
Pexxum nmoctyna: http://www.uncsd2012.
org/

Konnenmus nepexona Pecryonuku Tamku-
KHCTaH K yCTOWYMBOMY pa3BUTHIO// Y TBEp-
skaeHa Ilocranosne-uuem IlpaBurenscrBa
Pecny6nuku Tamxukuctan ot 01 okrsaOps
2007 rona, Ne 500. - Jyman6e, 2007. - 102
C.

Hanmonanenas crparerust passutus Pe-
cnyonukn Ta/pKUKUCTaH Ha MEpUoa A0
2030 rona//YtBepxkaeHo [loctaHoBneHUEM
Mamxiaucu HamosHaaron Mamkimcu Onu
PecriyOnuku Tamxukuctan ot 1 mexkaOps
2016 roma, Ne 636. - lyman6e, 2016. - 86
C.

®rokc P. 3enenast peBontonus: SKOHOMHYE-
cKkuil poct 6e3 ymep6a ass sxonorun//Ilep.
c HeM. - M.: Asib-ntuHa HOH-(QUKIIHY, 2016.
-330c.

OnunaeB X.A. DKOJOTrMYECKUE OrpaHuYe-
HUSL ¥ NPOOJEMBl YIPaBICHHUS BOIHBIMU
JKOCUCTEMAaMU B ycCII0-BusAX LlenTpanbHOU
Azun//Bectauk TapKHKCKOr0 HaIlMOHAb-
HOro yHuBepcutera. CepHst SKOHOMHUYE-
ckux Hayk. - Jlyman6e: «CHHO», 2020.
-Ne 5/2. - C.3-10.

YCTOMYUBOE PA3BUTUE U BOJHAS BE3OITACHOCTb:
IMPOBJIEMBI U ITPUOPUTETDI

Onunaen X.A.

Annomauusn: B cmamve paccmompeHnvl 0NpOChl 83AUMOCE53U YCMOUYUBO20 PA36U-
musi U B0OHOU OE30NACHOCMU, BblOENEHbl NPUUUHBL 0DOCMPEHUS 800HO-IKOLOSUYECKUX
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npobnem, 060CHOBAHA HEOOXOOUMOCMb NOUCKA U Peanu3ayui 3P@HexmusHblx cnocobos
op2anu3ayuL U pe2ynuposanis 6000N0NIb30EAHUS, 8blOEEHbl OCHOBHbLE NPUOPUMEN 8 00-
Jacmu obecnedeHus B00HO-IKOL02UUECKOU 6€30NaACHOCU 8 CMpaHe, YMOYHeHbl OCHOBHbLE
HanpasieHus: obecnedeHusi B0OHOU Oe30NACHOCMU 8 CMpane.

Kniwueevie cnoea: ycmoiiuusoe passumue, 600Hble pecypcbl, 6000NOIb308AHUE,
ycmotuiuugoe 8000NO0Nb308A-HUe, 800HAS 6E30NACHOCHb, 800HblE IKOCUCTNEMb, BOOHbIE
npuopumemyt, Llenu ycmouiuueo2o pazeumus, SKOHOMU4e-CKUll Mexanusm 6000N01b306a-
HUA, KIUMamuyecKue usmMmeHeHus, KOMNJIEKCHbIU H00X00 K 6000N0Ib308AHUIO.

YCTOMYUBOE PA3BUTUE U BOJHAS BE3OITACHOCTb:
IMPOBJIEMBI U ITPUOPUTETBI

Onunaen X.A.

Annomauusn: B cmamve paccmompeHnvl 0Npocyl 83aUMOCE3U YCMOUYUBO20 PA3BU-
musi U 800HOU 0E30NACHOCMU, BbIOEIEHbL NPUHUHBL 0O0CMPEHUS B0OHO-IKON02UYECKUX
npoobnem, 060CHOBAHA HEOOXOOUMOCHb NOUCKA U Peanu3ayui dP@OexmusHblx cnocobos
OpeaHu3ayul U pe2yiupo8aHus B000NOIb308AHUS, BblOENeHbl OCHOBHbIE NPUOpUmen 8 00-
aacmu obecnevensi B00HO-9K0N02UUeCKOl De30NACHOCMU 8 CMPAHe, YIMOYHEeHbl OCHOBHbLE
Hanpasienus: obecneyeHust B0OHOU Oe30NACHOCMU 8 CMPAHe.

Knrouesvie cnosa: ycmotiuugoe pazeumue, B0OHble pecypcbl, 6000NOIb308AHIUE,
yemouuusoe 8000N01b308A-HUE, B00HASI DE30NACHOCHb, 800HbLE IKOCUCHIEMbL, BOOHbLE
npuopumemvt, Llenu ycmouuusoeo pazgumusi, 3JKOHOMUYE-CKULL MEXAHUZM 8000NOIb306A-
HUSL, KAUMAMUYecKue U3MeHeHuUsl, KOMNJIEKCHbIU NOOX00 K 6000N0b308AHUIO.

Masbaymor gap 0opau myamng:

OnunaeB Xaét AOaynxakoBHd - A.1.1., Ipodeccop, mpodeccopu ka-peapan UKTUCOIH-
¢t Ba unopakynuu KAC, JIMT. Cypora: 734025, Yymxypuu ToyukucroH, m. Jymanoe, X.
Pynaxn, 17. Ten.: (+992) 918 63 53 23, E-mail: marvori-x@mail.ru

Caenennst 00 aBTOpE:

OnunHaeB Xaét AOAYIXaKoBHUY - J1.3.H., Tpodeccop, mpodeccop kadheapbl IKOHO-MUKH U
ynpasienust AITK, THY. Anpec: 734025, Pecniyonmnka Tamkukucran, r. Jymanbe, mp. Py-
naxu, 17. Ten.: (+992) 918 63 53 23, E-mail: marvori-x@mail.ru

OCHOBHBIE ITYTHU COBEPHIEHCTBOBAHUSA DKOHOMMWYECKOI'O
MEXAHUW3MA YIIPABJIEHUSA PETTMOHAJIBHBIM BOOITIOJIb3OBAHUEM

AbaypaxmoHoB D .A.
Taodoscuxckuil HaYUOHATbHYIT YHUBEPCUMEM

Annomamcua. B cmamuou pacemampueaenmcst OCHO6Hble Nynmu CO8epuULeHCmME06aHU
IKOHOMUYECKO20 MexXaHuma ynpaesjileHusl pecuoHad/lbHbIM 6000N0Ib308AHUCM. Me:)fcdy
mem, ommevdaenics, 4no 3qbgbel<muenocmu UCNOIb308AHUS B0OHBIX pecyp-coes 6 ycilosu-
AX PbIHKA 6 3HAYUMEIbHOUL CIMeneHu onpedeﬂﬂemc;z COBEPUEHCMBOM IKOHOMUUECKO20
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MexXanHusMa 80-00noavb3oeanus. bone moeo, ommeuaemes, 4mo uHCMUMYYUOHATLHOT
OCHOBOU (YYHKYUOHUPOBAHUSL IKOHOMUHECKO2O MEXAHUZMA 8000NOIb308AHUU QOIIHCHDL
CILYACUMb PEHMHbIE OMHOUEHUSI MeHCOY COOCMBEHHUKAMU BOOHO20 (hOHOA U 80OONOJIb-

soeamesiAiAmu.

Knrouegvie cnosa: 600nvie pecypcuvl, IKOHOMUYECKUE MEXAHUZMYL, IPhexmugHoe uc-
NOIb308AHUE BOOHBIX PeCYPCO8, YIPABICHUS Pe2UOHAIbHLIM 8000N0Ib308AHUEM, PeUO-

HAJIbHAS OKOHOMUKA.

O} hEeKTUBHOCTH HCIOIB30BAHUS BOJIHBIX
PECYpPCOB B YCIIOBUSIX PbIHKA B 3HAYMTEIHHOM
CTETNIEHH ONPEEINISIETCS COBEPIIEHCTBOM 3KO-
HOMHMYECKOTO MeXaHH3Ma BOJOINOJIb30BAHMUS.
[lo-cnennuii 6a3upyeTcst Ha NPUHLUIIBI BO3MeE-
LIEHHsI 3aTpaT XO03sSHCTBaMH-BOAOINOIb30BaTE-
JSIMH (CeNTbCKOE XO3SIHCTBO, MPOMBIIITIEHHOCTh
U T. [.) ~3a yCIIyraMm 110 I0CTaBKe BOJbI U OIUIA-
Thl 32 UC-TIOJIb30BAaHUE M OXPaHy BOJHBIX pe-
cypco. CymectBytomias B ctpaHax L{enTpaiib-
HOM A3HMM CH-CTEMA OIUIaThl BOAOIOJIb30BAHUS
U €e SKOHOMHUYECKas CYIHOCTh J0 CHUX MOp He
COOTBETCTBYIOT UICTUHHOMY 00BbEMY 3aTpaT, He
CIIOCOOCTBYET pPALMOHAIBHOMY OTHOILIECHUIO
1 SKOHOMHUH BOJBI. XOTSI B PErHMOHE peaun3y-
I0TCS MEPBI 10 CTPYKTYpPHOM peopraHu3aluu,
MpoLecc YNpaBiIeHHUs] BOAOXO3SHCTBEHHBIM
KOMITJIEKCOM U HBIHE ONPEEIISIOT X03SIMCTBEH-
HbI€ HHTEPECHI 0€3 yyeTa FIKOJOTHUYECKUX U CO-
LHUaTbHBIX (DAKTOPOB, KOTOpBIE MpEaycMaTpu-
BalOT PALMOHAJIILHOCTh BOJOINOJIB30BaHUS Ha
SKOHOMMYECKO ocHoBe. MMmeromiascs B peru-
OHE OpPraHM3allMOHHAs CTPYKTYypa YI-paBiIeHUs
BOJHBIM XO3STUCTBOM €IIle HEe pemraeT mpooiie-
My 3((EKTUBHOrO MCIOJIb30BaHUS M BOCIIPO-
M3BOJICTBA BOAHBIX pecypcoB. HauaBmmiics B
pEruoHe Mnpolecc HCTUTYIIMOHAIBHBIX TPE00-
pa3zoBaHMil MOTpedoBal U3MEHEHHUH B CUCTEME
YIpaBJI€HUS BOOIOJIb30BaHUEM, KPOME TOTO,
ObUIM BBEAEHbI MPUHLIUIHUAILHO HOBBIE KO-
HOMHMYECKHE MEXaHU3Mbl PEryIupOBaHUS HC-
T0JIb30BaHUs BOJHBIX PECYPCOB.

DOKOHOMHYECKUH  MEXaHW3M  YIIpaBie-
HUSL BOJIOINOJIB30BAaHUEM MPEJCTABISIET COOOM
KOM-IUUIEKC B3aHMMOCBSI3aHHBIX 3JI€MEHTOB, Ha-
MIpaBJIEHHBIX Ha o0OecIieYeHre palloHaIbHOIO
BOJIO-TIOJIB30BAHUSI M DKOHOMHUYECKH d(PPek-
TUBHOTO HCIOJIb30BaHUSI BOJAHBIX PECYpPCOB,
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a TaKXke MX OoxpaHa. B memsix HopMaiabHOTrO
(YHKIIMOHUPOBAHUS JTaHHOTO MEXaHU3Ma He-
00XOMMO MIMpE UCHOIb30BaTh MPHUHIIMIIN-
aJbHO HOBBIA MOAXOJ, KOTOPBIA OCHOBAaH Ha
00BEKTUBHOM pa3rpaHu-uY€HUU PUPOIOX03SM-
CTBEHHOW CHCTEMBI MOCPEACTBOM MEp 3KOHO-
MHUYECKOTO BO3JEHCTBUS Ha BOAOMNOJIb30BaTE-
nei u Bomomotpeduteneit. [lpu stom ymenoe
COYETaHHE aIMUHUCTPATUBHBIX U SKOHOMHUYE-
CKHX Mep IM03BOJIIET MAaKCUMU3UPOBAThH IKOJIO-
ro-35KOHOMUYECKUN 3PPEKT, CHU3UTH ANMEeTUT
HepaJMBbIX BOIOIOIb30BaTENEH, cO3aTh HE00-
XOJIUMBIE YCIIOBUS JJISl YCIEIIHOIO pe-IeHus
MHOTHX MpOOJieM, CBA3aHHBIX C BOJHBIMH pe-
cypcamu. [Ipu 3Tom, Ha HamI B3I, I1aB-HOM
3a/aueil IKOHOMHUYECKOTO MEXaHH3Ma YIpaB-
JIEHUS] BOJOTIOJIb30BAHUEM SIBIIIETCS CO3JaHKE
n olecrieueHne OCHOB i (DYHKIIMOHHPOBA-
HUSL CHUCTEMBbI Mep, KOTOpbI€ HalpaBjieHbl Ha
OCY-IIIECTBJIEHUE PALMOHAIBHOTO BOJOIOJIb-
30BaHUSl U OXpaHbl BOJHO-PECYPCHOIO MOTEH-
1[Majga BCe-MHU MMEIOIMMHU OTHOILIEHUE K BOJ-
HOMY XO3SIICTBY CTOpOHaMH. [71aBHyr0 poib B
JTAHHOM MeXa-HU3Me JIOJIKHBI UTPaTh yCIOBUS
HCIIOJIb30BaHMUS BOJIHO-PECYPCHOTO MOTEHIINA-
Ja. DKOHOMHUYE-CKUHA MEXaHU3M YIpaBJICHUS
BOJIOTIOJIB30BAHUEM - 3TO KOMILIEKC, B KOTOPBIN
BXOJSAT: Mepbl IKOHOMHUYECKOTO XapakTepa,
3aKperJICHHbIE B 3aKOHOJAATEJILHOM IOPSIJIKE,
neicTBus, obecre-uynBaroife oXpaHy BOJIHBIX
00BEKTOB M PECYpPCOB, pallOHAJIbHOE BOJO-
MOJIb30BaHUE U 3allUTa BOJ OT HETaTMBHOIO
BosnericTBusA. OCHOBHOM 3ajayedl JaHHOTO
MeXaHH3Ma SIBJsieTcsl obecreve-Hue Mpu IMoj-
JIEp’KKE Mep SKOHOMHYECKOTrO Xapakrepa JI0-
CTH)KEHHUSI TOCTaBJICHHBIX TOCYAAap-CTBOM Iie-
neil B cepe paluoHaIbHOTO MCHOIb30BAHMUS,
BOCCTAHOBJICHUS] U OXpPaHbl BOJHBIX PE-CypCOB
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1 00beKTOB. OCHOBHBIMH 3JIEMEHTBI YKOHOMHU-
YECKOI0 MEXaHU3Ma YIIPaBJIEHUs BOI0O-110JIb30-
BaHUEM SIBJISIOTCS CIIEAYIOLIHUE!

- IPOLECC YNpPaBIEHHUs BOJHBIMHU peECyp-
caMU U IUIAaHMPOBAHMSI MEPONPUATUN BOIOXO-
3s1i-CTBEHHOTO KOMILIEKCa, pa3paboTka Iiene-
BbIX KOMIUIEKCHBIX IIPOrpaMM IIO BOIpOCaM
BOCCTAHOBJICHUS, PALMOHAIBHOIO BOJOIOJIb-
30BaHMS U OXPaHbI BOJAHBIX OOBEKTOB;

- BOJIOXO3SIICTBEHHBIE U BOJOOXpaHHbBIE
MEpPONPUATHSI, KOTOpPbIE JODKHBI (DHHAHCH-
pO-BaTbCsl HE II0 OCTAaTOYHOMY IIPHUHLUITY.
UToObl  BOIOXO3SIICTBEHHBIE  OpPTraHU3AIHNH
Obutl (P PEK-TUBHBIMU, OHU JOJDKHBI HUMETh
COOTBETCTBYIOIIME pecypchl M ObITh (UHAH-
COBO HE3aBHCHUMBIMHU OT 00ImuX 10x0a0B. Kak
MUHUMYM, IIOJIHasi CTOUMOCTb IIOCTABKU BObI
JOJDKHA OBITH TIOKPHITA ¢ TE€M, 4TOOBI 0becrtie-
YUTb YCTOWYMBOCTH UHBEeCTULIMHU. HO BBICOKHME
LIEHBl Ha BOJY MOTYT MOTpeboBarh cyOcuauu
s OenHBIX cinoeB HaceneHusA. IlocKoibKy
TpaHCTpaHUYHBIE CYOCHIMH UCKaXatOT PHIHOK,
OHHU HEXXeJaTeNbHbl; IpSAMble CyOCHINU OIpe-
JICJIEHHBIM I'pYyIIIaM ONPaBAaHbl, HO OHU JOJIK-
HBI OBITH IPO3PAYHBIMHU;

- OIpEIEICHHE U YCTaHOBKAa pa3sMmepa u
HOpMaTHBa OIUIaThl HCIOJb30BAaHUS BOJHBIX
00b-eKTOB. Bofa mMMeeT LEeHHOCTh 3KOHOMH-
YECKOT0 MPOJYKTa, HO HEOOXOOUMO HMMETh B
BU[LY, UTO 1I€HA BOJIbI U IUIATa 32 BOLY - 3TO JIBE
pasHble Bemd. MHorue nposajibl B yNpabie-
HUU BOJIOM MPOMCXOAMIN U IIPOUCXOIAT U3-3a
NIPECTaBICHUS O BOJAE KaK O CBOOOJAHOM IpO-
NYKT€, HE UMe-I0LIEM LIeHbl. B ycrnoBusax KoH-
KypeHIIMH 32 Ne(UIUTHBIA pecypc Takoil Mmoj-
XOJl MOJKET IIPUBE-CTU K MCIIOJIB30BAHUIO BObI
JUI TIPOM3BOACTBA MAJIOLEHHBIX IPOAYKTOB
WIA OTCYTCTBHUIO CTHU-MYJIOB JJISI TOTO, YTOOBI
CUMTAaTh BOAY OIPAaHUYEHHBIM OCHOBHBIM CpEJI-
cTBOM. UTOOBI N3BJI€Yb MAKCUMAJIbHYIO BBITOY
U3 JOCTYIIHBIX BOAHBIX PECYpPCOB, HEOOXOIUMO
U3MEHUTh OTHOLIEHHE K BOAE W NPU3HATH 3a-
Tparbl, IPOU3BOAMMBIE IPU PACHPENCIICHUN
BoJbL. [Ipo3paunbie (huHAHCO-BBIE CBS3M MEXK-
Ny Ppa3iIvYHbIMM OpraHU3alUAMH U MEXAY
I10JIb30BaTEIISIMU U YIIPABJIAIOIIMMU areHTCTBA-

MU SIBIISIIOTCS PYHIAMEHTAIbHBIMHY JJIs1 YCIIEIII-
HOTO BOIUTOIICHHS BOJHOM MOJUTHKH;

- CTpaxOBaHUE BOJOXO3SMICTBEHHBIX pHU-
CKOB M BO3MEIICHHE MPUYNHEHHBIX BOTHOMY
00b-eKTy yIIepOOB B IOPSAKE, yCTAHOBICHHOM
3aKOHOZATEIbHO. B yCI0BUAX KOPEHHOTO IIpe-
o0pa-30BaHUsI BCEH DKOJIIOTO-3KOHOMHUYECKOMN
CHCTEMBl Ha3pesia HeOOXOAUMOCTb KOPPEKTH-
POBKM W CTPYKTYp YIIPaBIICHHUS, © HOPMATHB-
HO-TIPAaBOBBIX JIOKYMEHTOB, 00€CTICYMBAIOIINX
pacyet, cOOp M TOCTYIUICHHUE CPEACTB 3a 3a-
IpSA3HEHUE OKpPY’KAIOIIeH Cpesibl, B T.4. 00bEK-
TOB BOJHOW MH(pa-CTPYKTYpbhl, B HALIMOHAIIb-
HBIA OIOMKET;

- MPOBEJCHUE MOHUTOPUHIA BOJHBIX O0b-
€KTOB U COOPYKEHHU BOJOXO35MCTBEHHOIO
KOM-TUJIEKCa;

- IOJICPKKA MHHOBAIIMOHHOM, TIPEIIPUHU-
MATEeJIbCKOW U MHOM JIESITENBbHOCTH, KOTOpas Ha-
MIpaBJieHa Ha pelieHue MpoOIeM KOMILJIEKCHOTO
WCIIONIb30BAHUS M OXPaHbl BOIHBIX PECYPCOB;

- COCTaBJICHHE IPOrHO3a Pa3BUTHs COLU-
AITbHO-DKOHOMUYECKOM cepbl Ha 6a3e MPOrHo-
3a pa3BUTHUS BOJHOTO XO3SHCTBA;

- YUeT, ayIuT U JKCIepTusa B cdepe Boao-
MOJIb30BAHUS U JIP.

WNHCTUTYIIMOHAILHOW OCHOBOW (PyHKIIHO-
HUPOBaHUSI IKOHOMUYECKOTO MEXaHU3Ma BO-
JI0-TIOJIb30BAaHUM JOJDKHBI CIIY)KUTh PEHTHBIC
OTHOUICHUSI MEXJy COOCTBEHHHKAMU BOJIHOTO
¢donga u Bomomnonb3oBarensiMu. CyObekTamu
ATOTO MEXaHU3Ma SIBIISIOTCS YUaCTHUKU BOJHO-
ro peiHka. C OJHOW CTOPOHBI, TUIATENBITUKAMU
3a BOJOIOJB30BAaHUE BBICTYMAIOT OHU, a C IPY-
TOH - OpraHu3aluoOHHBIE CTPYKTYPBI KOPIIOpa-
TUBHOTO YIPaBIEHUS BOAHBIMU OOBEKTAMH Ha
BogocOope. [lnarenpMkaMu 3a MOJIb30BaHUE
BOJIHBIMH OOBEKTaMU SIBIISIOTCS WHCTHTYIIHO-
HaJbHBIE BOJOIOJIb30BATENN, HEMOCPEACTBEH-
HO HCIIOJNB3YIOIIUE BOJHBIE OOBEKTHI C TIpUMe-
HEHUEM COOPYKEHMM, TEXHUYECKUX CPEICTB
WIN YCTPOWCTB B LIEJSAX, YKa3aHHBIX B JIOTO-
BOPHBIX JOKYMEHTAaX, 3aKJIIOYCHHBIX C YIIOTHO-
MOUYEHHBIMU OpTraHaMU MO YIPABICHUIO 00b-
€KTaMU BOJIOMOIB30BaHUS, C OTOOpOM Wi Oe3
0T0Opa BOJHBIX PECYpPCOB.
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Mexay TeMm, BbIpabOTKa MPaBOBOTO Me-
XaHM3Ma COBMECTHOIO YIIPABIECHUS BOAHBIMU
pe-cypcaMM € YYETOM MEXKIYHApOIHOIO OIlbI-
Ta SBJISIETCS OCHOBHOM pa3pellieHHuss MHOIO-
YHUCJIEHHBIX INIPOTUBOPEYMM B MCIIOJIb30BAHUU
BOJIHBIX PECYPCOB, KaK Ha PETMOHAJIBHOM, TaK
U HAa HAlUUO-HAJIBHOM YPOBHAX. YCTOWYUBOE
HSKOHOMHYECKOE Pa3BUTHE B OacceiHax TpaHC-
TPAaHUYHBIX PEK 3aBUCUT OT 3(PPEKTUBHOTO
MEXTOCYIapCTBEHHOI'O B3aUMOJIEHCTBUS U CO-
TPYAHUYECTBA, YHU(PHUIHUPOBAHHON IPAaBOBOU
6a3bl B cepe BomHbIX oTHOWIEHMH. [Ipouecc
pEeryJupoBaHusl BOAHBIX PECYPCOB JIOJIKEH
pa3BHUBATHCSI HA OCHOBE MEXyHAPOJHBIX KOH-
BEHIIMH, PyKOBOJSIIMX NMPHUHILUIIOB B 00JacTu
OXpaHbl U MCIOJb30BAHUS BOJHBIX PECYpCOB
TPaHCTPAHUUYHBIX PEK, B KOTOPBIX H3JI0KEHBI
npaBa ¥ OOIIME MPUHIMIIBI ITOBEICHUS TOCy-
JapCTB B COBMECTHOM HCIIOJIB30BAaHUM TPAHC-
IPaHUYHBIX BOJ, UMEIOUIMX BAKHOE 3HAUYECHUE
111 0OecrieueH st OXpaHbl BOJHBIX PECYPCOB U
COBMECTHOI'O MX HCHOjIb30BaHus. g coBep-
LIEHCTBOBAHUS HOPM CUCTEMbI JKOHOMUYECKO-
ro MeXaHu3Ma YIpPaBJIEHUS BOAHBIMU peECyp-
camy, 10 HallleMy MHEHHUIO, MOXXHO BbIIEIUTh
CJIEYIOIME OCHOBHBIE HAIIPABJICHHUS:

I.Ilpouecc coOBepLICHCTBOBAHUSL MOPSJI-
Ka, IpelyCMaTpUBAIOLIEr0 periaMeHTHPOBa-
HUE CTaHJapTa Ka decTBa NPUPOAHBIX BOJ.
PernamentupoBaHnue Ha ypoOBHE rocyaapcrsa
JIOJDKHO HO-CUTh paMoOuHblid xapakrep. Coot-
BETCTBYIOIINE JOKYMEHTBI TOJDKHBI UMETh 3a-
KpeInJIEHHBI! CTaHJapT KaueCcTBa BOJ HA YPOB-
He peruoHa (unu 6accelina), ¢ TOJTHBIM yU4ETOM
PErMoHAIBHBIX THAPOXUMUYECKHX 0COOCH "HO-
CTeH, MIyOMHBI U OOPAaTUMOCTH TEXHOTCHHBIX
U3MEeHeHUuN u np. Meroauka onpeneJeHus
9TUX CTaH/JAPTOB SIBJISIETCSI TEMOM CEPBhE3HBIX
Hay4HbIX HCCIIEJOBAHMM W JIOJKHA SABIATHCS
0a30BOi COCTABIAIONICH JOKYMEHTOB, KOTO-
pbl€ MOCBSILEHBI ONPENEICHUIO MOpsAJIKAa IO -
CYZIapCTBEHHOI'O PEIVIAMEHTUPOBAHUS KauyeCTBa
BOJIBI.

2.Pa3pabotka 1eneBbIX OKa3aTenei kaue -
CTBa BOJI, CyIIIHOCTb KOTOPO! 3aKJIFOUEHA B CJIE-
nyroieM. Ilocne onpenenenus pernoHaabHOro
CTaH/JapTa KauecTBa JJIsi KOHKPETHOIO BOJI-HO-

ro o0beKTa, HeOOXOAMMO TIIATENIBHO OLEHHUTH

€ro COCTOSIHUE, UHBEHTAPU3UPOBATH OCHOBHBIC

(G —¢y3HbIe U TOYCUHBbIE UCTOUHUKHU 3arps3-

HeHus. [lanee mpoBOAUTCS aHAIU3 TEXHOIOTUN

OUYUCTKHM CTOYHBIX BOJ, IIPOU3BOJUTCA OLICHKA

TEXHUKO-DKOHOMUYECKUX OCOOCHHOCTEH UX

HCIIOJIB30BaHUSA U HAMEYAOTCS 0KMIAEMBbIE I10-

Ka3aTeJIu KauecTBa BOJIbl, KOTOPBIE U yTBEPAK1a-

I0T PETHOHAJIBHBIE 3aKOHOAATEIILHBIE OPIaHbl

BnacTh. Cie—10BaTelbHO, B KAU€CTBE OCHOBBI

JUIsL pacueTa IiaTexa 3a cOpoc 3arpsi3HEHHbIX

CTOUHBIX BOJ B BOAOEMBI OyIyT 3aJI0KE€HBI HE

ITJIK, a »Tu menesbie mokasareiand. Takum o00-

pa—30M, peanu3yeTcss UIACOJIOTHs IIO3TAITHOIO

yYMEHBIIEHUsI 00beMa cOpoca 32 TPSA3HAIOLINX

BEIIECTB B BO/IHBIE 00BEKTHI. [Ipruem o6ocHo-

BAHHOCTb L€ JIEBBIX IIOKa3aTelled C DHKOHO-

MHUYECKOM TOYKHM 3pEHHMS MOXET O00eCIeUHTh

XOpOIIYI0 MOTHBALIMIO CyObEKTaM BOJOXO3SH-

CTBEHHOMU J€ATEIbHOCTH.

Takum oOpa3om, opraHuszanus SKOHOMHU-
YECKOI0 MEXAHM3Ma U ONTUMAJIbHON CTPYKTY-
pBl yOpPaBIEHUS TPAHCIPAHUYHBIMU BOJIHBIMU
pecypcamu OyayT CrOocOOCTBOBATh PELICHUIO
3a/1a4M [EPEeX0/a BOAHOIO CEKTOpa K MEeToaaM
OKOHOMHYECKON OLICHKHA C HCIOJIB30BAaHUEM
PEHTHOIO M 3aTPaTHOrO IMOAXOAOB, YJIy4YIIaeT
BCE IIapamMeTpbl BOJOIOJIL30BAHUS HE TOJIBKO
Ha PETMOHAJILHOM YPOBHE, HO U BIUIOTH 10 MU-
POBOIO YPOBHSL.
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3axupaxou ooit

POXXOUN ACOCUU TAKMWJ/IN MEXAHU3MU UKTUCOANN
NAOPAKYHUU NCTUPOJABAPUN MUHTAKABUU Ob

AbaypaxmoHoB D.A.

Aunomamcus: Jlap maxona poxxou acocuu Makmusl 000AHU MEXAHUZMU UKIIUCO-
ouu UOOPAKYHUU UCMUGOOau 00U MUHMAKABH MYXOKUMA 2apoudaano. 3UMHAH, 3UKD
Me2apoao, Ku camapanoxuu ucmugooau 3axupaxou o6 oap wapoumu 6030 poewmap
a3 MAaKMuiu MexaHusmu uKkmucoouu ucmughooau o6 myatisin kapoa mewasad. HMnosa
bap um, Kaild Kapoa meuasao, Ku acocu UHCIMUMYmCcUoHamu Gavoiusmu MexaHu3mu
ukmucoouu ucmugooau 0o 6050 MyHocubamxou uyopasuu OaiHu coxuboHu onou 0o
6a ucmugooabapanoazoru 06 bowao.

Kanuosoocaxo: s3axupaxou 06, mexanuzmu ukmucooi, ucmughooabapuu camapa-
HOKU 3axupaxou 00, u0opaxyHuu ucmugooadbapuu oou MUHMaKaei, uKmucoou MuH-
maxaei.
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VAK 624.11.532.011

POFYH - KAOWIU PYHIAU YCTYBOPU
9KOJIOI' BA UKTUCOAU MUHTAKA

Paxumii @.!, Kypoon H.2
IPaécamu Axademusiu munnuu uamxou Toyuxucmon,
?Uncmumymu macvanaxou 00, euoposnepeemura 6éa sxkonoeusu AMUT

Aunomamcusa. Jlap makonau maskyp mavaida 6a Myammoxou Myxmamugu 0ynéou
HBO-u Poeyn maxauny oappaci eapouoa, Myxmasou o 00 oaneny canadxou mMyvmda-
Maou unmil, eobacma 6a pywou coxau 2uoposnepeemuxa oap Toyukucmon eéa Munmaxa,
3apypamu mawarkKky.i 000aHU KOHCENCUSIU CUECAMU IKOI02UU MUHIMAKAPO 04 MUEH Me2y-
30pad. 3epo Hamuya2upii az MaoKuKomu Maskyp mo 4ii aHoo3a 8okei 0y0aHu Macvaiau
oynéou HEO-u Po2ynpo 60329 menamoso éa oap myxKouca 60 Oy3ypeuxou myxmaiugu
oueap UHWoomxou 0y3ypeu 2uOpOMXeHUKd a3 HUOXU IKON02U-UKIUCOOU 84 MeEXHUKI

camaparox 0yO0aHu OHpo cooUm MexyHao.

Kanuososcaxo: HbEO-u « Pozyny, 2uoposnepeemurxa, 06aHoop, camapanokuu 3K010-
2U-UKMUCOOU, UKIMUCOOU «CaD3», dHepeusiu cabd3, pyuiou ycnmysop.

Xykymatu Yymxypun ToyMKUCTOH a3
pY3X0M aBBaJIM 0a 1acT OBapJaHU UCTUKJIO-
1 KOMWJIM cU€CH Oa pyUIAu coXau SHEp-
reTuka, 0axycyc JHepreTMKaum a3 4YuxaTu
9KOJIOTH TO3a, S’bHE TUAPOIHEPTETUKA Ba UC-
tiudogan MaHOABbXOU OapKapoplllaBaHIau
SHEPTUSl aXaMUSITU YU Menuxana. TaBpe
MabJIyM acT, 0€ MCTHKJIOIU PHEpreTuKn 6a
pyUIId WYTUMOUIO MKTHCOJIMM KHUIIBAP Ba
KOXUII JOJAAHU CaTXU KaMOU30aTHl 1IapOUT
(dapoxam oBapJaH FallpuUMKOH acT. Max3
XaMHUH HyKTapo 0a mHoOaT rupudra, aaB-
JaTy XyKyMaT MCTHUKJIOIU JHEPreTUKUPO
ke a3 xanadxou Oy3yprrapuHu cTpaTeri
9BJIOH JomTaact. Ba xamaron xy0 oroxu
nopana, ku Yymxypuu TouukucToH nap na-
BOMH COJIXOU COXUOUCTUKJIIONH, Iap UH POX
KaJaMXOHU YCTYBOP T'y3OIIT Ba SIKE a3 Hamy-
HAaXOHW OJIMM OH, KM TAMOMM YaXOH IIOXUIU
MaBpuau ucTtudoma Kapop rupudTaHaIl
rapaua, Hepyroxu 6apku ooun Poryn Oyna,
3aMMHa Oapoun OYHEIU OH XaHY3 a3 COJIXOU
coouk Uttuxomu LLypaBi oro3 édra Oy.

Bane 60 cababxou 3uémy MOHEaxou TIy-
HOTYH Yapa¢HU COXTMOHU OH XeJie Ty Ka-
mua Ba a3 uH py, HbO Poryn nmap conxou
COXMOUCTHUKJIONKA 0Oa HuDTUXOPHU MUIIUN

xanku mapudu ToumkucToH Tadama EQT.
Uynku 6aba a3z gypynommu MYLIC ske
a3 MYHIKWIOTH acochn 6apou ToyukucToHu
TO3AUCTHUKJION HOPACOWU HEpPyH Oapk rap-
JIUJT Ba MycaJllITaMaH, UH MYIIKWIOT COJIXOU
Jlapo3 a3 XUcoOu Xapua0p1uu HEpyHu 0apk a3z
MaMOJIMKH XaMCOsl XaJ/uth XyJipo me€dt. dap
MaBcuMU 0axopy ToOUCTOH TOYUKUCTOH
Hepyu Oap3uéau Oapkpo 0a KHUIIBapXoH
XaMcosl 1071a, ap MaBCUMHU TUPAMOXY 3H-
MHCTOH a3 OHXO0 Oapk merupudt. bunodap
v, HBO PoryH uHIIOOTH XaéTaH MYyXUM
Ba crpateruu Yymxypun TouukucToH Ba
Oy3yprrapuH Hepyroxu 6apku ooun Ocuéun
Mapka3zi (to oynénu HBO [lamtuyym) 6a
xuco0 padra [22], yapaéHu COXTMOHHU OH,
YyH JIOMXAW CaTXU YAXOH! Ha TAHXO a3 Ta-
padu TUAPOJIOTY TUIPOIHEPreTUKXO, KIIH-
MaTOJIOTY 3KOJIOTXO0, F€OJIOTY CEHCMOJIOTXO0
Ba IUTap MYTaxXacCUCOHM COXaBil, OAJIKU a3
YOHUOU YOMEAITMHOCOHY Xa0apHUTOPOH Ba
JUTIOMATXOBY CHECATIIMHOCOH HHU3 MaB-
pUIM MAXYXUIIl Kapop rupudra, a3 xamau
caHYUIIXo Oa myppara 6apoma.

XapyaHJl MyTaxaCCUCOHY KOPIIMHOCOHHU
0a HOM OalfHaIMUIaIR Kyuuil 6a xapy Me-
JNOJAH/l, KU OYHEAU UH UHIIOOTU MYXUMPO
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3apapoBapy XaTap30 YHBOH Kap/a, yapacHu
KOPXOU COXTMOHHUU OHPO MaHb HAMOSH]I,
BaJle MH CaHTTapTonxo Oa Tapadu masia-
Ty XyKyMaT Ba 0ajJ KapJaHU HOMHM MEXaHU
MO J1ap pacoHaxou TI'yHOT'YHU XOpPUYH can-
Id PpOXU SAKAWIUIO XaMJacTh, MaTOHATY
YCTYBOpH Ba caoKaTy 4acopaTd MapaymMu
mapudu Toyukucron, amanxycyc [lemBon
Muuiat, Pox6apu masiat myxrapam OMo-
Manii PaxmoHpo rupudra HATABOHHCT.
3epo MWUIATH KYXaHOYHENM TOYMK a3 Ka-
TUMYyJIaiéM XaMuyH XaJIKu TaMmaayHodapy
(dapxanrnapsap HomMBap Oynda, ¢dap3oHaro-
HU OH Ha TaHXO Oapowu memrpadTu MEXaHH
Xell, 0ajikyu 6apou pyuiM TAMOMH MUHTAKa
caxMH Ha3zappac ry30lITaaHAy MEry30paH/Il.
XaMuyHUH, Oapxe a3 KHUIIBApXOU XaB3au
6axpu Apan a3 6ynénu HbO Poryn u3xopu
HUTApOHN HaMy/ja, NaiBacTa a3 OKMOATXOou
HOXYIIM TaOUN-IKOJIOTUM OH «XYLIIOP» Me-
JIOJAH]T Ba KOT€bOHA Tajad MeKapaaHid, KU
0apou COXTMOHU MHIIOOTH Ma3Kyp TalIXU-
cu OaltHanMuUIaIi Tabeuc goda masaf. dap
pobuta 6a 6Gapry3opuu TalIXUCXOU Naiaap-
nann jgonxau maskyp Ilpesnnentu Yymxy-
puu Tounkucron, myxrapam Imomani Pax-
MOH 3MMHH SIK€ a3 CyXaHPOHUXOHU XeIll YyHUH
nOpo3 HAMYJAH/: «mac XxaMau obaHbopxou
Oy3ypru KUIIBapXou MOEHOO HU3, KU XaUyMU
00m Oab3en OHXO a3 Oaxpu Apaj KaM HecT,
0051 a3 UYHUH TaIlIXUCU OOocaioXusitu Oai-
HJIMUJIAJINA Ty3apaHa [23].

Jap conxou nmaca3ucTUKIIONA aJOparMu
XaMa HOOACOMOHH, MYLIKWJIOT Ba MOHEAXO
xanku mapudu TogukuctoH, 60 poxHaMo-
un CapBapu AaBiaT, MyxTapam OMomaii
Paxmon coxtmonun HBO Porynpo a3 cap
rupudt. To 6a yuaay Yax, 1 OFro3 HaMyIaH!
KOPXOU COXTMOHHMM MHIIOOT XaJIKU MEXHAT-
JIYCTH TOYMK SIK KATOP MHIIOOTXOU MYXHUM-
MU TUAPOIHEPTETUKHN, a3 YyMila HEPYTOXXOHU
O6apku obum «Ilomup-1», «Canrrypa-1»,
«CaHrtynga-2» Ba 1axXX0 HEPYrOXXOU Xypay
MuéHa, Hakoxou «Mcruximom», «O3o0am»,
«Xatnmon», «ycrin», «lllaxpucton» Ba xa-
30pX0 KHJIOMETP pOXXOpo OyHEN KapAaa, Aap
MH caMT Taupubau raHit anayxt. bynén Ba 6a

nctudoa 10JaHN HEPYTOXXOU OapKu 0OuHn
«ITomup-1», «Canrryga-1», «Canrryna-2»,
«TouyukncTron», OFO3M TATOUKU JIOMXAH
CASA-1000, taumumu HBO «Hopax», Ta4-
nuny 6o3zcozun HbBO-u Bap306-1 Ba arpe-
ratu Ned HBO-u Capbanja, mMaBpuau uc-
tudoma Kapop THUPUPTAHU HJACTTOXXOHU
TaKCUMKYHaH1au nymuaau snurazuu 220 Ba
500 xB pap maxpu Hopak, OyHéau xatxou
UHTUKOJU Oapku Oanangmuanatu 220 kB-u
«Jlonazop-Xatinon», 500 kB-u «Yanyo-111u-
Mo, 220 kB-u Tounkucrtony AGroHUCTOH
(Canrryma-Ilynu Xympi), 6a uctudona mno-
JlaHu HaBOaTu aBBasiM Mapkasu O6apky rap-
muauxuu [yman6e-2 (comu 2014, uxrugop
100 MBT), 6ynén Ba maBpuau uctudoa xa-
pop rupudTann HaBOaTH ayromMu Mapkasu
O6apky rapmuauxuu dymanoe-2 (conu 2016,
taBoHoil 300 MBT), a3 uymnan komMéOuxoun
Yymxypun TOYMKHUCTOH Jap POXU pPaACHU-
JaH 0a ske a3 xagagxon MyXMMMHU CTpaTe-
A - TabMUHU MCTUKJIOIU JHEPreTUKu [7]
MeOoIlIaHl, KU MUUIATH KYXaHOYHEMy Ina-
padmanay TOUyMK 00 MH XaMa JAaCTOBAPAXO
TaxTu capBapit Ba poxHamouu IlemBon
muuiaT, llpesuneHTn 4ymxXypid MyxTapam
OmoMautii PaxMoH HoUJl rapauaaacr.
Tubxu urtunou [20], KOpXou OMY3UIIUIO
tagkukotun HBO Poryn xany3 conxou 30-
romu acpu XX 0o poxoapuu B.A. ['opOy-
HOB or03 édra Oynanm. Jlakukas, 1ap BaKTH
Taxusy HAKIIAW 3aXUPAXOU THIPOIHEPTETH-
kuu MYIIC tapxu uH uHoot conu 1932 a3
tapadu myxanauc H.A. Kapaynos 60 HOMU
HBO «Cuuapor», ku Takpuban 5-6 kM 0o0-
JOTap a3 MaBKEH UMpPY3ad HEPYroX YOUTHUP
act, 6a kaiix rupudra mymaact [13]. 3umHN
KOPXOH OMY3UIIN Ba MAXYXUIINA MabIyM
rapaua, ku maBkeu OynémmaBangan HBO
PoryH gap mapk Ba mmumoJty rapo 60 katop-
kyxxou Kaporeruny JlapBo3 uxorta kapjaa
mynaact. Bane kopxoun jjonxakammy MHIIO-
OTU THJPOTEXHUKH TaHXOo coiu 1960 oro3
rapaugani, 3epo cojxou 60-70-ymu cajco-
Jau ry3amTa 00 Ha3zapaomTH ad30UIlIn Ta-
J1a60T 6a Hepyu 0apkK, Baceb rapAujaHu 3a-
MUHXOW KHUIIT Ba 3UE MIYAaHU KOPXOHAXOU
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caHoaT:h 3apypaThH COXTMOHH HHIIOOTXOU
HaBU TUIPOTEXHUKN O0a MHEH oman. A3 WH
py, nouxau coxrmonu HBO Poryn ubtuaoun
conxou 70-ymu acpu XX ngap umybban ocu-
é¢umapkazu MTHCTUTYTH «THAPONPOEKTH-U
maxpu Tomkang Ba 60 yan6ul60 ramkuio-
Ty myaccucaxou MYIIC, 60 mymynu 48 uH-
CTUTYTH JIOUXaKalli, 112 THCTUTYTH UIIMHIO
TAAKUKOTH, 32 MaXyXUIITOXU TAJKUKOTUU
Axanemusiu unmxon MYUIC Ba HaMOSH-
Jnaronu 41 BazopaTy KyMHUTaxou JaxXJgopu
qyMXypUXou UTTU(POKHA Taxus rapauaa [5],
comu 1974 a3 tapapm Kymwuram maBmatuu
coxtMoun MYIIC tacauk my/a.

A3 pyu HaBumTam [5], COXTMOHH cap-
6angu HBO Poryn comu 1987 mypys Ba
XyJId XaMOH COJ1 Maypou napéu Baxi 6acra
mynaa, coau 1989 arperatu siKyMH OH Ba
coma 1993 nHepyrox myppa 0a wucrtudonaa
Jo7a MeIrya. XaMYyHUH, THOKH UTTHIOU
[20] To conu 1991 40%-u KOpXoUu COXTMOHI,
a3 yymiia 21 kM HaKOXOU HAKJIUETH, COXT-
MOHH 00TapTo aH4oM €¢Ta, TOJTOPXOH Oy-
3yprul arperarxo Ba TapHcGopMaTopxoe, Ku
Jlap 3epu 3aMHH YOWTHpPaH[, MYyTaHOCHOAH
70% Ba 80% omona rapauaa O6ynana. Bame
nouxypuu MYIIC Ba oro3u yaHru Taxmu-
UM maxpBaHauu cojxou 1992-1997 umkon
HAJIOJIaH/, KH COXTMOHU WH WHIIOOTH a3UM
nyppa 6a u“TMOM OGupacaji Ba KOpXou OyHE -
KOPi1 1ap OH KOMUJIAH KaTh rapauaana. bap
3aMMUH UH, CEJIXOM Naipapmnaiu 6axopy To-
ouctonu conu 1993 maupou napéu Baxuipo
O0ana kapaa, naprotu HakOou No2, maprotu
40-meTpan Hepyrox Ba HHUYHUH, KOPXOHU
aHyoMEQTa Ba AUTAp KUTHAXOU COXTMOHPO
xapo0b KapaaHI.

Tauxo conu 2004 Gaxpu ugoMau KOpxou
coxtmoHun HBO PoryH 6aitHu XykymaTtu
Yymxypuu TouymkucToH Ba mmpkatu «Py-
cAm» maptHoma Oacra Imrya, Baje mMmac as
YaHJ MyJaAaT OH Hu3 Oekop rapaua. bo nn
Makcaa mupkatu «PoryHcepBHC» TabCcuC
épTa, KOPXOpPO YUXATH MyalssH HAMYJTaHH
Ba3bu OaamajiomMajia Aap COXTMOH, Oapka-
pOpCO3UN POXX0, TABMUPU MAH3ZWIXOU HC-
TUKOMATH 0apou MyTaxacCHCOH Ba Faiipa
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oro3 6axmma. Comn 2006 6omazn, 60 papmo-
um mmpkat «PycAm» mmpkati onMoHnn
«Lahmeyer» mouxan HBO Porynpo Tamxuc
Hamyza [22], 3apypaTu UKTUCOAN Ba aMHUSI-
TH 9KOJIOTUU OHPO OOpU AUTap COOUT Ba Tac-
nuk kapa. Jdap tawspuxu 30.05.2008 sxérap
Ba Oynénryzopu HBO Poryn [20], ITpe3u-
neHtn Yymxypunm TOYMKHUCTOH MyXxTapam
Omowmanit Paxmon 6a maxpu Poryn tampud
oBapaa, 00 KOpPrapoHM HEPYrox MYJIOKOT
HaMyJaHJ Ba a3 Ba3bU HEPYroxu (aBK Myp-
pa LIKUHOC rapAnJaHI.

bo Byuynu on, ku HBO Poryn a3 ram-
XUCH XamMayoHuOa rysamra Oya, Bajie 00
JAPXOCTy MO(PUIIOPUXOU KUIIBAPXOU 3UIN
coxTMOHU OH coniu 2010 Oaiitnu XykyMaTu
Yymxypun ToyukuctoH Ba bOHKM YaxOHH
Oapou Ty3apOHMJAHM TalIXUCU OalHa-
muitanuu jgouxaun HBO Poryn maptHoma
0a MM30 pacuj Ba MyApaTUUU [y3apOHUIA-
Hu tawmxuc Iupkatn msentcapun «Poyry
Energy Ltd» uaTnxo6 rapaun [8]. bapon
ry3apOHMJIAHU Tallxucu HaBOatit bBoHku
YaxoH# a3 kumBapxoe, uyH Papounca, Urta-
mus, Onmon, LBeiircapus Ba ABcTpanus sk
KaTOp KOPIIMHOCOHU CATXH YaXOHUPO Hab-
BAT KapJ Ba OHXO CAaHYMIIXOU TEXHUKHUBY
9KOJIOTH T'y3apOHM/A, 1ap XyJloca Ba 4YaMb-
0acTu acCOCHOKM XMCOOOT MyailsiH KapIaHi
Ba Kadonat nomana, ku Hepyroxu OGapkm
o6uu Poryn metaBoHajg xam 0a ToyukuctoH
Ba xaM 0a MuHTaKa Oemr a3 115 con xuamar
Hamosia. Hap ymywm, jgouxau Oynéau HBO
Poryn xam nap 3amonn MYIIC Ba xam nap
COJIXOU COXUOUCTHKJIONN OOpPXO MaBpUIU
TAIIXUCOTHU AABJIATHA Ba MYCTaKUJI Kapop T'H-
pudTa, XaMa TalIxXucxo 3apypaTu UKTUCOI
Ba OexaTapuu 3KOJIOTMM MHIIOOTPO TACIUK
HaMyJIaH/.

A3 qoHuOu nurap, ucrudoman 50-coman
myBaddakonau capbanau HBO Hopaxk co-
OUT MEHaMOsI]I, KU capOaHIXOU XOKpe3e, K1
Jlap MaxHOU a3 YMXATU 3aMHUHIap3a (aboi
coxTa ILIyJaaH], Xejle IbTUMOJHOK Mebo-
manf [2]. 3epo myBoduku mMabiaymoru [12],
bonku vaxonnm sikqos 60 lupkatu da-
poncaBun «Electricite de France» maBomu
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cosxou 2005-2007 oup 6a X0J1aTU TEXHUKUU
HBO Hopak MOHUTOPUHT T'y3apoHU/A, Jap
noupau kucmatu C-u tonxau « mopakynnm
3aXupaxou o0 Ba MyXUTH 3UCT» Oa Oexarta-
pum capbanaxou «baxpu tTounk» Ba Hopak
O6axou OanaHx nona. MHUYyHUH, MOXU OKTS-
opu comu 2009 Kowmmuccusu OaitHanmxaikit
ousr O0a capbannxou Oy3ypr Oa capbanau
300-meTtpan HBO Hopak xamuyH «gacro-
Bapau oK adKOPU MyXaHIUCIH» HUIIOHU
Maxcyc Ba cepTudukatu cudarpo 3XJ10 Ha-
my# [3]. Tabuuct, ku UH Taypubaum HOJIUDP
060 uctudoman TEXHOJOTHSIXOU YAIUT AP
HBO Poryn Hu3 maBpuau uctudoaa Kapop
rupudTa ucrogaact. bunobap uH, gomxau
capbaHIu MHIIOOT O0apoM MHUHTAaKAau COXT-
MOHU 9XTHUMOJIA 3aMUHYYHOHUAII HA 3UEIa a3
9 6ayT MyBO(HK rapIOHH/IA IIIyAaacT. XaM-
3aMOH, THOKM [JaleIXOBY MYIIOXUIAXOU
CEHCMOJIOTUIO TeOXpoHoJior#t [22], ku nap
xynyau Touukucton aap 500 conu oxup 3a-
MUHYYHOUXOM a3 9 napava Oananm 0a kaijg
rupudTa Hamyaa, 3wiwian 10 gapayan 60-
maj, Xe4 rox Jap UH Map3 pyX HaJ0/1aacT.
A3zbacku HBO PoryH Ha TaHXO axamu-
SITH YyMXypHSIBHA, OallkKu axXaMUsSITH MHH-
TakaBé HU3 nopan [S, 6, 8, 20, 22], 60 Byuy-
1 MYIIKAJIUBY MOHEAaX0 KOPXOW COXTMOH
Jlap WH WHIIOOTH Oy3ypr 0ab[ a3 4aH/ COIN
KaTh 003 a3 HaB OF03 rapAaujanji. 3epo rmac
a3 OyHENM WH WHIIOOTH THAPOIHEPTeTU-
KU MyXuM TOYMKHCTOH Jap OSHOA XaM-
YyH KUIIBAPpU COAUPKYHAaHIAU HEpYyH OapKu
Ap30H Ba a3 YMXATU IKOJIOTH TO3a, METABO-
HaJl KUIIBAPXOM XaMCOsl Ba MHUHTakKapo 0o
O6apk TapMuH HaMmosia. O0e, ku 1ap o6aHbop
qyaMb Merapaaja, Aap BaKTXOM KaMoO# Ba
XYILIKCOJIN XaM4yH MaHOau 3axupau Oy3yp-
ru 00 MaBpuan UCTH(OIA KAPOP METHPAI.
NuuyHuH, nac a3 myp umygaHu oOaHOoOpu
Poryn caTtxu 006 MeTaBOHaJ, MUKPOUKJIMMU
Maxajapo Tariup J1oja, 6a raHd rapaugaHu
IKOCHCTEMaW MUHTAKA OpaJ Ba KOXMIIE-
ouu nupsaxxou 6071000po 603 nopaa. bapku
a3 YMXaTU 9KOJIOTH TO3aW HEPYroX MMKOH
MeIUXaJl, KA 3XTUEYOTH Oa Oapk moiurau
ToyuknCTOHPO KOMUIIAH KOHEh HaMy/1a, Oa-
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pou pynian yCTyBOPH 9KOJIOT'H, UKTHUCOIN Ba
MYTUMOMM TAKOH Oaxiaa. XaM3aMOH, 3Hep-
rusiu ucrexconmabangan HBO Poryn Ha
Tauxo Yymxypuu ToUMKUCTOHPO a3 OyXpo-
HU 3HEPreTuKil mebapopaj, OGalKku MMKOH
MEeANXaJ, TO SIK KMCM HEpyu OapKu HCTEX-
commyna 6a ¢ypym OapoBapaa masama. A3
UH py, OYHEAM MH MHIIOOTH TMAPOTEXHUKH
OPMOHM MWJUIATH TaMaJUIyHCO3y OyHENKO-
pu TO4HK Oyna, xam 6a MaH(pHaTH MapIyMH
TOYMK Ba XaM 0a MaHpUATH MUHTAKA, 1ap
MayMy’b SIK T'yIIau caiépa acr.

Hap 6opau Hepyroxu 6apku o6un Poryn
KalJ KapliaH 3apyp acT, K1 OH J1ap CUJICHIan
Hepyroxxou aapéu Baxur (6a caMmtn Mmaypou
nap€) HAXyCTUH MHIIOOTH TUIPOTEXHUKM
Oyna, a3 JlymranGemaxp map macodau 110
KWJIOMETp Jyp uvoirup meOoman. Hepyrox
a3 6 arperat mbopartr Oyaa, UKTUIOPU Xap
kagoM arperat 600 meraBaTTpoO TAIIKHWII Me-
nuxaa. HBO Poryn 60 taBonoun 3600 MBt
(6emr a3 17 mupa kBt/coaT) kajmoHTapuH
Hepyroxu Oapku oOH Jap MUHTAKA XOXal
Oy, KU UH pakam O6apobap 0a ce peakTopu
xactait Ba Hucoat 6a uktugopu HbO Hopak
1,5 6apobap 3uén act [22]. A3 pyu HUIIIOHIO-
nu [1], capbanau Hepryrox 6o 6ananauu 335
MeTp OanaHATAPUH CaIN 3AMUH 1ap YaXOH
Maxcy0 ébdra, a3 GanaHaTapUH capOaHIXOU
Hepyroxxou xam amajikyHanga (C3uHnuH-1
— 305 M, Yun; CsaoBan — 292 m, Yun; ['pann
Huxcenc — 285 m, Iseitrcapus; Unrypu —
271,5 m, I'ypumcron; HOcydpemu — 270 wm,
Typkust; Yukoacen — 261 m, Mekcuka; Tepu
—260,5 M, XMHIYCTOH Ba X0Ka30) Ba XaM JIO-
uxasi1 (baxtuépn — 325 M, Opon; Hamrnaym
— 320 M, Toyukucron; LlyanczsHkoy — 312
M, Yun; [duamep-bxac —272 M, TTokucroH;
Hepunep — 249 m, Typkust; Auramuna — 240
M, [lepy Ba raiipa) 6amana meboman.

bospa €énoBap myxa, ku a3 xyayau Touuku-
CTOH KajoHTapuH Aapéxou Ocuén Mapkasi
— Awmy, Cup, [1any, Baxmr, 3apadmon Ba Ko-
(hapHUXOH YOpi1 MEIIaBaH/l Ba TAHXO a3 XU-
cobu ce mapé (Amy, Cup Ba 3apadiioH) coie
3uéna a3z 50 kM 00 a3 Map3u YyMXypi XOpUY
Merapaan [15, 21]. XaB3au napéu Amy, Ku a3
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Oy3yprTapuH xaB3axo Jap MHUHTaKa Me0o-
maj, akcap gapéxoum ToyukucroH MaHcyO
0a nH XaB3aaHa. Macoxatu XxaB3an AMymapé
227 000 km? Oyna, capxaay OH Jap IHUMOJI Oa
kaTopkyxxou Typkucrony Omoi, nap mapk
6a kyxxou Capukyi Ba 1ap 4aHyO TO KYXXOU
Xunaykyu mepacana [16]. Japo3un ymymun
napéu Amy 6a 2540 km meborraa Ba OH Ha-
3ap 6a Cupnapé 3 mapotubda bemrap cepod
act. Jlapéu Amy a3 yuxaTtu cepoO kapuob 6a
KaJoHTapuH aapéu Adpuxo — Hur 6apobdap
Oomaa xam, Bajie gap xyayad To4ukucToH
xamarii 10% o6u xaB3au napéu AMy HCTHU-
dona rapmuma [9, 16], 6okumoHganm oH Oa
KUIIBApXOU MOEHOO MepaBa. dap Maymys,
TOYUKHUCTOH a3 TAMOMU 3aXUPaXou 00U 1ap
KajlaMpaBM Xy TaBiuacObanma Tanxo 18-
20% [9, 16] Ba 3axupaxou TMAPOIHEPTrEeTUKI
oomman, 3,6% ucrtudoma medbapanmy xaioc.

Slxke a3 TamKuWIgUXaHAAxoum Amymapé
pyau Baxm Oyna, 524 kM gaposit Ba 39
100 km? XxaB3au 0OYaMbBKYHH JOpaj Ba Jaap
MauMyb, 27% xaumMu 0o qapéu AMypo Tari-
kunt Meauxan [9, 15]. Capdu muéHam obu
Baxm 666 M*/c Oynga, KUMaTH KaJIOHTapu-
Ham (map Moxu uron) 6a 3120 m*/c Ba kuma-
TH XyparapuHai (1ap Mmoxu ¢gespai) 6a 130
m*/c mepacan. Kucmu 3uénu xaBzam Baxi
nap cucremau kyxxou I[lomupy Omnoii Bokeb
rapauaa, napé a3 Xyayau Kyuraxou AQyatia
nbnu Cuno (coouk Jlenunn, 6ananauam 7134
M) Ba O3zoxit (coouk KopxeneBcuit, 6anaH-
nuaim 7105 M) capuamima Mmerupaj Ba aap
Xyayau MamHybroxu «beman mamaHToH»
o6u xyapo 6a Amy mepe3a.

Sxe a3 Macwhaiaxou 0axcranabd gap yaxo-
HA UMPY3, MUHUyMJIa MUEHU KHUIIIBAPXOHU
xaB3an Ocuén Mapkasil MyalissH HAaMy1aHU
napéxou capxaaryzap (dpapomapsi) mebdo-
man [18]. [lap xaB3au 60axpu Apai mapéxou
Cup, Amy, Ilany, 3apadmon, Kusuncy, Ho-
pun, Kapanapé, Tanac, Uy, Yatkan, Teuen
Ba Mypro0 capxaarys3ap OoliaHj xaMm, Baje
aKcapyu OHXO TAHXO Map3H 11y 1aBiIaTpo yoyp
MekyHaH[. Bane 6em a3 70%-u napéxoe, ku
nap KajgampaBu TOYMKHUCTOH 4HOpH Mella-
BaHa, 06a Monanmu Baxm, Kodapuuxon,
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Cypx00, O6buxunro0, Fynn, Banu, bapranr,
[Mloxnapa, Myrcy, Oxcy, @onnapé, Bapzoo
Ba X0Ka30 dapomap3n HecTaH [5]. MyTtaac-
cudoHa, bapxe a3 KOPIIMHOCOHU XOPUYil Ba
BaTaHH, TAJIETIXOU TAKUKY MYyIIIaXXaCU UIMH-
po taxpud Hamyma, Baxmpo mapéu capxan-
ryzap mexuco6anna. bo Byuyau uH, Baxim
napéu capxaarysap Habyna, cupd capsaTtu
MUJUTHCT Ba Myppa Aap Map3u TOYUKUCTOH
yopi Mmebomaa. TaHxo sk moxoOu Aapéu
Cypx006 — Kusuicy, ku nac a3 xaMpoxIiiaBit
6a mapéu Myrcy pyau CypxoOpo TamIkui
Meanxana, map3u Kuprusucrony Toumxu-
CTOHpPO yOyp MeHamosin. Macoxatu xaB3au
Kusucy 38,8%-u xaBzau Cypxo0 € 21,4%-u
xaB3au napéu Baxmpo (60 daporupum xy-
nynu Hoxusin Jlaxmn) tamkui qoaa, capdan
Muénau obam 6a 40,6 M*/c Mepacaj, KM OH
6%-u xapud MuU€HaU cojioHau Baxin acrt.
SbHe, TO 6a napéu Baxin pextanu oou pyau
capxaaryzapu Kwusuiicy, aBBan 6a Cypxo0
Mepe3a]l Ba MHIYHUH, XMUCCAU OH JAap TaIlIKHU-
M Maypou Baxmr xene Houu3 acr.

Hapéxou Oouxunro6 sa Cypxob mpap Oa-
nanauu 1151 M a3 carxu 6axp 6a xam mnaii-
BacTa, pyau Baxmipo Tamkui MenuxaH[ Ba
pesumroxu gapéu ¢gask map Oamanmauu 316
M a3 caTxu 0axp yourup act. A3 UH py, HU-
mebun Maypou gapéu Baxm 0,0024 Oyna,
a3 YMXaTH UKTUIOPU XOCH Maypod HHUCOAT
6a mapéxou Hopun (Kuprusucron), Amy
Ba MHYYHUH, Bonra, Enuceii, Jlena, Anra-
pa (Poccust) 6aprapin nopan [9]. Hap 6aitnu
gurap papéxou TouukucrtoH pymm Baxm
3aXupan THAPOIHEPreTUKUU Oemrap [0-
1ITa, Xap KujioMerpu oH Hucobar 6a Hopun
1,7 6apobap, Hazap 6a Ilanu 2 6apobap Ba
nap mykouca 6a Amy 7 6apobap 3uém Hepyn
0apk menuxana. Muuynun, napéu Baxin 38%-
Y 3aXMpay YMYMUU THIPOIHEPTETUKIH XaB-
3au AMyaap€po TAlIKWI 1044, 3aXUpau IMo-
TEHTCHAJINU dHEepreTukuu oH 6a 28,6 MBT/
coat (250 MBT/coat) mepacaa. lap Maumysp,
napéxou Baxm Ba Ilany sxkqost 9/10 3axm-
paxon OOWMU KHIIBAPPO TAIIKWI MEIUXAH]T
[9-10].
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Yanpamm 1.

3axupau NOTEHCUAINHU TUIPOIHEPTETUKUHN AapEXON TOYMKUCTOH

N Tapé Hxrugopu MuéHau OHeprusu MuéHan | Xwucca Aap Xamu
cosio”a, MBt*coar cosioHa, TBT*coar ymymia, %
1 [Ilany 14030 122,90 23,2
2 | Fyun 2260 19,80 3,73
3 | bapranr 2969 26,01 493
4 | Bany 1191 10,34 1,96
5 | S3rynom 845 7,40 1,39
6 | Kusuicy 1087 9,52 1,78
7 | Baxm 28670 251,15 48,00
8 | Kopapuuxon 4249 37,22 7,00
9 | Kapoxyn 103 0,90 0,17
10 | Cypxanmapé 628 5,50 1,03
11 | 3epadman 3875 33,94 6,38
12 | Cupmapé 260 2,28 0,43
Yamb 60167 527 100

Manoaw: I'eopeuii Ilempos, 2019.

A3 yaaBanu 1 nuaa mMemaBaj, KM XUcCCan
3U€AN 3aXupaud MOTEHCHAJIUKM THIPOIHEpre-
TUKUU Xyayad TouukuctoH 6a mapéu Baxin
POCT MeOsI/T Ba a3 UH Py, CUJICUIIAHEPYTOXXOHU
Baxin Oy3yprrapuH KOMIUIEKCH THIPOIHEP-
TeTUKUM YyMXyph Oyaa, Xamau HEPYTrOXXoHu
OH J1ap Mo€HoOu mapé OyHEN rapaumgaaHi.
WH cuncumanepyroxxo a3 8 Hepyroxu amarli-
KyHaHJ1a (COXTMOHHU SIK HEPYToX HJoMa J10-
paa) Ba K HEPYyroxu Aap jouxasir nbopa-
Taa. bapou 6a Kop gapoBapAaHu ce HEPYToOX
3MHAW TOEHUM WH CHJICHUIAHEPYTrOXXO Ka-
HaJIXo (Haxpxo0)-u 0y3ypr 0a ucrudoaa goaa
mynaana. Jlap mapoutu xo3upa UKTUIOPH
cuicuianepyroxxou Baxin 6a 4570 MBT 6a-
pobap Oyna, Kopkapau CoJIOHAW HepyHu OapK
Hazauku 19 mapa kBt/coat mebomrazn Ba nap
BaKTU Iyppa 6a Kop JapoMajaHud TaMOMH
HEpPYTOXXOM OH TaBOHOHM 0Oa 92225 MBT
Ba KOpKapJaM COJIOHAu Hepyu Oapk O6a 37
Mipa kBt/coat 6apobap memaan [10]. Yu
4o Kaia kapaad 6a MaBpUII acT, KU OyHETN
HEepyroxxo 60 00aHOOpPXOM a3uM Ha TAHXO
0a pylIau 3HEpreTUKau a3 YuxaTh dKOJIOTH,
Oanku aap nenrpadTv COXaxoHu KHIITOBAP3UI0
caHoOaT, alajXxyCcyc a3xyJIHaMo# Ba 00&pum
3aMUHXO0HM Oekopxobuaa 6e3apap MycouaaT

MeHamosia. Jlanenu 6a MH aHIenia OH acT,
ku 6a Tydaitmm HbO-xou Capb6ang 100 000
ra, Hopak 100 000 ra, HBO boiirosit 40 000
ra 3aMuH aap TouukucToH Ba 6emr a3 1 MiIH
ra OepyH a3 Map3u YyMXyph o0€ph miyaa-
act. bynéau HBO Poryn Goman, 480 000
ra 3aMUHpO Jap JOXWIM YyMXyp# 110700
HaMyJla, X0JIaTU MEJIMOpaTUBUM 3-4 MJIH Ta
3aMHUHXOU KHUIIIOBAP3UU KHUIIIBAPXOU MOEHO-
Oopo Oex merapaoHan [6]. Jap un paaud mo-
3uM 0a €10BAPUCT, KU COXTMOHHU CHIJICUIIaHE-
pyroxxo aap aapéu Ilany nucbat 6a coxunu
poctu gapé (TouumkucToH) 6a COXWIM Yamu
oH (AdroHucToH) axaMusTH Oemrap 1opa.
3epo MH MHIIOOTXOU T'HIPOTEXHUKA UMKOH
MeAuXaHd, K1 Ha GakaT COXUIU POCTH AapEN
ITany, Ganmku gap COXWIM IIOXOOXOW OH,
nap xyayau Bwiositxon banmaxmon, Taxop,
Kynnys, barnon Ba Camanronn Yymxypuu
uciaomuu Adronucton 6em a3 300 000 ra
3aMUH 00€ph kapaa masan [15]. Xam3aMmoH,
MyBoduku ap3eouxou unmi [6] 94%-u Typ-
KMaHHUCTOH, 77%-u Y30ekucton Ba 42%-u
Ka3zokucron 0a 3axupaxou o6u KUIIBAPXOHU
001000, 6axycyc TOUMKMCTOH 3XTUEY HO-
pana. A3 uH py, OYHEIU UHIIOOTXOU THAPO-
TEXHUKHA [ap MUHTAKau TAIIAKKyJId 3aXH-
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paxou 00 Hazap a3 naBiaaTxou 007000 Oa
KUIIBApXOU IMOEHOO axamusary MaHpuaTh
oermrap 10paH/.

Taypubau yaxoHl HUIIOH MEIUXAJ, KU
OyHEMM CWJICHIIAHEPYTOXXO TaH3UMH MY-
KaMMaJITapy Maypou Aapéxo Ba uctudoaan
3aXMpaxou THIPOIHEPTETUKUPO TabMUH
HaMy/Ja, UMKOH MeImxal, XaM Xagadxou
TUAPOIHEPTETUKHA Ba XaM CAMTXOH JHUTapH
KOMIUJIEKCH Xo4aruu 00 0a TaBpu MakCUMaIit
TaBbaM rapJIOHHIa maBaHa. A3 Tapadu au-
rap, 0a ad3ouIm UCTEXCOIN HEPYH OapK Ba
UMKOHH MYAJIaX0H TYJIOHHT (PabOIUAT HAMY-
nanu HBO-xou noéno06 mycoupatr Hamyaa,
BoOacta 6a capbopuu ninosarun HBO sik ka-
TOp MaxXyAydusT Ba TAbCUPOTH MaH(pUpo Oa
JTApFOTXOU MOEH KOXUII Meanxaa. Max3 60
Makcaau ucTudoaan MayMaaBun 3aXUPaxon
00, map mapéxou 3epuH 0a MUKIOPU 3aill
CHJICHJTAUHIIIOOTXON THUIAPOTEXHUKHA OYHE
rapauaaana; Xyanxs — 30 (Xwuroit), Taxo
(Mcnanus) — 11, Bonra — 8, Kama — 3, Anra-
pa — 4, Cynaxk (Poccus) — 4, uenp (Ykpau-
Ha) — 6, Hopuu — 7, Jla-I'panne (Kanaga) — 5,
Konymb6us (Kanaga/UMA) — 15, Muccypu —

9, Tenneccu (MMA) — 15, Konopago (MMA/
Mexkcuka) — 11 Ba Ilapana (bpaszwnus) — 8
[17].

Xynymu Yymxypun TOYMKMCTOH XycCy-
CUATXOM 0a Xyl XOC JIOLITA, Xap SIK XaB3au
Jlapéu oH 6apou OYHENN UHIIOOTXOU TUJIPO-
9HEPTETUKI MYCOUJI aCT BA UMKOHUSITH 3UE
nopa. 3epo MyBOMOUKU TMaKYXUAIIXKOW WM
Ba KOPXOM JIOMXAKaIA 1ap Map3u Touuku-
crod Oynéau 90 HBO-u Oy3ypr Ba Oemr a3
900 HBO-u xypn uMkoHnasup Oyna, HEpy-
FOXXOM a3UMHU J1ap KaJIaMpaBU OH OyHEIIa-
BaHJAa a3 JINXO3U MKTHCOJH caMapaHOKTap
MeOola Ba a3 4YMXaTH 3KOJIOTA TabCUPHU
MaH(b# HamopaHA. A3 yymia, gap Aapéu
IMany 13 agan, 3apadmmon — 13, Fyam — 11,
Baxm - 9, Kodapanxon — 6, O6uxunro6 — 5,
Bbapranr — 4, Cypxo0 — 4 agaJl MHILIOOTH T'U-
JIPOTEXHUKH 0a HaKIIa rupudTa mynaacr [4,
6, 10]. Basie, a3 uH 1oMXaxou CUJICUJIAHEPY-
FOXXOU JapE€XOM KUIIBAp, ITOHA JIOUXAe, KU
TaKpubOaH myppa amalid rapujaaact, CUICH-
JIJAMHIIOOTXOM I'MAPOTEXHUKUU Aapeu Baxm
MeOo1ma.

Yanpamm 2.
CuncunaHepyroxxo (kackam)-u gapéu Baxmn
Hownttso [T [Hrecon coomus wenn ] Orcme
Poryn 3600 17,0 2018
I§po6 862,5 3,2 Jlouxa
Hopak 3015 11,2 1972
boiiro3n 600 2485 1986
Canrryna - 1 670 2733 2008
Canrrtyna - 2 220 932 2011
Acocii (Capbann) 240 1150 1963
OO606aHIM 3MHAIOP 29.9 247 1958
Mapka3si 15,1 114 1964

Manb6asb: Amupzona O.X., dasmatmoes C.K., Kapuesa @.A., Kooy 3.B., Kyp6onos H.b., Ilyna-

ToB 5.9., @a3snos A.P., 2021.

bosna kaiig Hamyn, ku Yymxypun Touu-
KUCTOH nap 6aiinu kuiBapxou Ocuéu Map-
Ka3# 10pou 3aXupaxou Oy3ypru ruiposiori,
a3 yymJia MUpsXXo, Iapéxo, Kyiaxo, obxou
MabJIaHA Ba 3€pU3aMUHI Oy[a, caxMH pelie-
(U OH map TaIIaKKyJIH 00XOU TOXWINU XaB-
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3am Oaxpu Apai xene KaJloH acT. MyBoduku
capuammMaxou unmi [4, 9-10, 15-16, 21-22],
a3 115,6 km® - u 06xou yopuu xyayau Ocuéu
Mapka3i 93,33 km? € 81,15%-u o nap Touu-
KucToH Ba Kuprusucron taBmua me€OaH.
A3 uH Mukgop 55,4% € 64 km® 0OXou XaB-
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3an Oaxpu Apan map Xyayau TOYUKUCTOH
TaBIua MemaBaH, ku 62,9 km?® (80,17%) 6a
xaB3au Amynapé Ba 1,1 km® (3%) 6a xaB3au
Cupnapé poctr meosa. ap Toyukucron
985 napéxoe MaBuyn act, ku 3uéna a3 10 km
Jlapo3il IopaHa Ba 0a Xuccam Aapeéxou aap
XyAyA¥ KUIIBap Tamakkyia€oanma 54 km?,
0a xuccan kyinxo 46 kM’ (a3 uH mukaop 20
KM® 00U IMpUH) Ba O0a Xuccanm 00XOHU 3epH-
3amuH# Oenr a3 6 kM® 00 pocT meosid. Mkru-
JIOPU COJIOHAW THUAPOIHEPIETUKUU XaMa
napéxou Touukucron 6a 527,06 mupa kBt/
coat 6apobap meboian, Ku 5%-u UKTUI0PU
TUJPOIHEepreTuKkun yaxouit Ba 80%-u 3axu-
pay THIPOIHEPTETUKUN MUHTAKAPO TAIITKUJIT
Meauxal. YMyMaH, XaMad Japexoe, KU a3
TouukucToH yopit MemaBaH[ (00 Ha3zapao-
IITH JapéXou capxaji), coie 72 km® o0po
TaIIKWI MeNXaH Ba MH O0a capu xap Hadap
nap aymxypi 7 200 m* xamcaHr Meosia. A3
pY¥ WH HUIIOHIUXAHIa TOYMKHUCTOH Aap
Oaitnu kumBapxou MJIM sike a3 yoiixou aB-
BAJIMHPO METHPAJI.

XapyaH[, a3 MacoxaTu yMymMmun Yymxy-
pun Touyukucron 133 000 xkm>-amr XxaMuyH
MMHTAKau TAIIAKKYJIU 3aXupaxou o0 6apou
TaMOMH XaB3an Oaxpu Apaji Xu3MaT HaMO-
i1, Baje MyBopuKH Kapopu Bazopatu wme-
nuopartcusi Ba xouaruu oou cooux MYIIC
(a3 7.08.1984 Ba 13.12.1987) Takcumotu 06
nap 6aitnu gasinatxou Ocuéu Mapkasi Oa-
pobap Hect [4]. A3 pyu Kapopu Ma3Kkyp Oa-
pou ToUMKHUCTOH Xamara aap xaqymu 12 km?
00 Yy/10 1Iy1aacT, KU OH a3 pyH aJ1071aT HECT
Ba X0JIO XaM 0ab3e KMIIBApXOU MUHTaKa 0a
IUrap KapaaHu MH Kapop PHU30USAT HaMe-
nuxang. XamsaMoH, Oem a3z 40% 3axupau
00X0M MMHTaKa 3UMHH 00Eph Tamad Mmeé-
Oaa Ba akcapW MHIIOOTXOM OOEpHKyHaHAA
nap Ocuéu Mapkasii 06a Tanabot yaBoOryii
HecTaHI. Max3 uH oM cababu a3 Xxoja-
TH MyKapapé OapoMamaHu 3aMUHXOU KH-
IIOBap3#t TapAuaa, alHu XOJI 1ap MUHTAKA
Oelr a3 5 MJIH ra 3aMMHXOU OOEpHUIIaBaHIA
O0a OO0TIIOKY mIypazaMuH TaOmmi €draaH.
ba 3aMMM UH Tabcupu TAFHUPEOUU MKIUM
Ba X0JIATXOU aHTPOIIOTEHH siKe a3 cababxou

acocun gap Ocuén Mapkasii aBy rupupTaHu
OMEOOHIIABH rapAnaaacT.

ba un MebEpu MyalisiHIIIYAA 1ap MABPUAU
uctudonan o0 Ba KOPOYpAM TEXHOJIOTUSH
nemkagaM Yymxypun TOUYMKUCTOH KOIUDP
acT, KU MailJoOHU 3aMUHU OOEpUILIaBaHIaPO
tauxo 6a 840 000 ra paconan. lap uH cypar
0a xap capu axoJIMu KUIIBAp Jap OsTHAA Xa-
mar#i 0,084 ra 3amuHu oO€puiiaBaHa PoOCT
MEOSIH/l, KM HHCOAT 0a Jaurap JIaBlaTXou
Ocuén Mapkasin 2 mapotuba kam act. A3
Tapadu Aurap siKk KATOp UHIIOOTXOU THIPO-
TEeXHUKUU Jap XyIyId KUIIBApP COXTAIIya,
Ha XamMa BakT 0Oa MaHpuatn TOYUKUCTOH
KOp MekyHaHI. dPap3u Mwucoia, o6aHOo0-
pu dapxon, ku 46 KM? XyAyAd YyMXYPHPO
WIIFOJI MEHAMOSI/] Ba HEPYTOXU OH 00 UKTH-
nopu 127 000 xBt*coat kop MekyHand, Oa
Yymxypun ToqukucToH xeu MaHduaTe Ha-
nopaa. UaayHuH, Kapud TaMOMU UKTUIOPH
o6an6opu «baxpu Tounk» 6a HadbBU MaB-
JaTXoM Xamcosi uctudonga memanan. 3epo
Max3 00 €épuu uH o6andop maypou Cupnapé
XaHTOMHU OO0EpUM 3aMUHXOU Y30EKUCTOH Ba
Ka3zokucron 6a HU30M OBapaa MellaBaj Ba
a3 uH cabab TouukucTtoH map daciau cap-
MO a3 UMKOHU 3UEATAP UCTEXCOJI HAMYIAHH
Hepyu Oapk MaxpyM merapaan. MH xomat
TO OyHEOM XaTU MHTUKOJMU Oapku OayiaH[I-
muanata «Yanyo-Ilumon» 6a kopxoHaxou
canoatnu BwiosaT Cyra, KM BWIOATH ca-
HOATHH YYMXYPHCT, 3apapy 3UEIU MO
MeoBapal.

A3 uH 4o Oapmanoct, kKu 00 Makcaau
nctudoman OKMIIOHAW 3axupaxou o0 gap
MaHOTHKM TAIIaKKyJIM OH, HHUYHUH Oapou
Xu(3u TUPSIXXO0 Aap MAPOUTU TaFHUpEOUM
HUKJIMM, TAaH3UMH MAaYpOH Nape€Xo Iap HaB-
pan KaMOO# Ba XYIIKCOJIA, PYIIIA COXaXOH
KHUIIOBAP3W, CAHOATy WKTHUCOI, OyHEMM
WHIIOOTXOU THUAPOTEXHUKH, a3 Yymja He-
pyroxxou Oapku o0t 60 obanbopxou Oy-
3ypr, uyH Hopak, Poryn, lamruyym xeme
MYyXUM aCT Ba aXaMUATH KAJIOH A0paa. 3epo
Jlap TAH3UMU 3aXUpaxou 00U xaB3au Oaxpu
Apan nHakmm o06aHOOpXO OarosAT Oy3ypr
Oyna, THOKM ap3€0MX0M OMOPH XauMH yMy-
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MUHU Xaman 00aHOOpXou MH XaB3a 64,5 km?
(xaymu (poumaHok — 46,5 km?), a3 yymia
xaymu Myhuam obanbopxou xaB3aum Amy-
nmapé — 20,2 km*® Ba xaB3au Cupmapé — 26,3
kM meboman [4, 11]. Xyayad KuIIBapXou
0011000, a3 yymia TOYUKUCTOH OapoU UCTU-
(dhoman MmaymaaBum 3aXupaxou o6 Ba OyHETN
00aHOOpPXO0 HA TAaHXO MMKOHHU XyO Jopam,
Oanku OyHENM HEpyroxxou Oapku obut gap
YYHUH MAaHOTHUK HHUCOAT 0a HOXUSIXOU XaM-
BOp axaMHsITU Oy3ypru 3KOJIOTH, 3HEpre-
TUK# Ba UKTUCOIN aopan. lap uam Gapou
MyalsiH HAMyJAaHU MEBEPU CaAMAPAHOKHUU
MHIIOOTU THUAPOTEXHUKH 00 006aHObOpXOo
yCyJIu ap3ebuu 0y3ypruxou acoci, a3 Kadu-
JM UKTUJIOPU MyKappapiryaa Ba HCTEXCOIN
Hepyu 6apk nap HBO, BobGacra 6a maiimonu
UIIFOJIKapaan obaHObopu oH Baceb UCTU(DO-
na memasad. ba cudatn HUIOHTMXaHITAN
camapaHokuu skojiori-uxrucoguu HBO ta-
HOCYOM MKTUIOP Ba MCTEXCOJU HEpyU OapK
060 Boxuau Xxyayn (ra) uctudoaa memniaBaj.
Bapou tacouku uH rydTaxo, rap gaaBaiu 3
Mykoucau camapaHokun HbO-xou Poryn Ba
Hopak 60 MHIIOOTXOM THAPOTEXHUKUU TO-
pou obanb0p oBapja mygaact [14].

A3 vanBanu 3 6a TaBpU paBIIaH IUIa Me-
maBaji, Ku OyHEIU HEpYroxxou Oapku odit
60 o0b0aHOOpxo map mapoutu ToyukucTOH
HuUCOAT 0a Jurap KHUIIBApXO TabCHUPOTH
MaHQUM KamMTap Ba CaMapaHOKUH 3KOJIO-
ri-ukrucoauu oemrap gopasa. Ba rabuucr,
KM OyHEAM Xama ryHa OOBEKTH CyHBI Ooucu
TO XaJJe BapOH IIyJaHW MIAPOUTXOM Ta-

ouit, Tariiup €pTaHn 4y3BUETH IKOCHUCTEMA
rapauaa, aap HaBOaTu Xyna, 3apypaTtu Oa
IAPOUTU HAB MYTOOUK TapAHIaHN OHXOPO
0a Mu€H Meopal. XapuaHj 3UMHHU OyHEIU
Xap 0OOBEKT MHCOH 0a peyan TaOMUU MYXUT
TabCUpP MEpPACOHA, BaJie XaTMaH TallaboTu
sKoJIorupo 6a 3pTUbOp Merupaa. AnHe, Oy-
HEIM MHIIOOTXOU T'MIAPOTEXHUKUU TOUnKu-
CTOH, KM ull nap conxou Llypasi Ba uii nap
3aMOHU COXMOMCTUKJIONT COXTa ITyJaaH I Ba
¢ KOpXOM COXTMOHM Jap 6apxe oHXO UaOMa
JIopaj, KOMIWIAH 00 Ha3apIOMITH MEBEPXON
OaliHaIMUJIANNA, CTAHAAPTXOM WIMHA-TEX-
HUK Ba KOHYHMaHJMXOU TaOuit pyiu Kop
oManaana. 3epo aap Baktu oOynéau HBO-u
Jlopou obanbop 60 poxu O6acTaHU Maypou
Tabunm napé, TaBbaM 00 TanaboTH cUpPd
9KOJIOT#, MHYYHUH HUIIOHIUXAHIAX0HU KO-
JOTUIO HWKTUCOIWU HWHIIOOT 0a 3BTUOOP
rupudTa MemaBaHa. MUCOJI, KUCMU 3UENN
napéxon ToyuKUCTOH Aapé€xou Kyxu Oyna,
TaMOIOJIM KAJIOHM YOPHUIIABH JOpaj] Ba My-
BO(UKM XMCOOXOM KOPIIMHOCOHU OaifHai-
MUWIaJIA XayMy MUEHAU COJIOHAU 000BapIX0
nap akcap napéxo a3 20 to 500 ronHapo gap
Xap KWJIOMETPHU Mypa00ab TAIIKUI METUXAT.
A3 yywmia, sKe a3 XaB3axOW aCOCUU MUH-
TaKau TAIIAKKYyJIEOMU MaYpoOU TapEXOU XaB-
3an Oaxpuw Apan pynu Baxm meGoman, ku
KHCMH 3UENU 000BapAXOW OH Jap HATUYAH
9PO3UAM XaB3au MI0X00X0sI 0a By4y/l oMa-
Jla, COXMIXO Ba KAbpU Mauypou 1apépo Bau-
POH MEKyHaI.

Yanapam 3.
Ap3zéoun camapanokuun HBO 60 o6anbop
Homu P W(102) S A M WHnexcn camapaHOKH
HBO MBT | mipa. | xas3. | xa3. | xas. P/S W/S P/A W/A
kBrc | ra | ra | mad |(MBr/ra)|(TBr/ra) [ (MB1/ra) | (TBr-c/ra)
Bpatck | 4500 22,6 | 548,0(357,3| 70,0 0,008 0,041 0,012 0,063
Yapsaxk | 620 2,2 4,1 2,7 | 9,18 0,130 0,436 0,225 0,750
Toxtaryn | 1200 4,4 31,9 - 29,3 0,038 0,128 - -

Hopak | 3000 11,2 21,51 0,2 1,50 0,126 0,522 13,50 56,000
Poryn | 3600 17,1 17,0 | 6,8 16,0 0,212 0,782 0,529 1,956

I30x: P - ukrugopu HBO; W - ncrexcomu Hepyu 6apk; S - maiiion 6apou rascupu HBO; A — maiino-
HU 3aMUHXOM KUIIOBap3i; M - MUKIOPH OIaAMOHU MyXouMplyaa a3 xyayau coxrmonu HBO.
Manb6as: Kypbonos H.b., ®pymun I'.T., 2021.
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Hatnvaxoun wiiMit HUIIIOH MeAUXaH, KU
a3 conu 1972 to conmu 2001 xaumm ob6aHO0-
pu Hopak a3 xucoOu TaxmMHIIABUU JOMKA
Hucbat 6a xaymu asBaia (10,5 km?) 1,867 xm?
KaM Inyaa, XxaqyMu ymymuam 0a 8,633 kv® Ba
xaumu Myuau oH 6a 4,283 km® pacumaacr [6,
19]. Buno6ap uH, MyIIKUJIOT MaB4yJia TAKO-
30 MEHaMOs, Ki 6axpu Xud3u 3KOCHCTEMA,
KaM KapAaHu 000Bapaxo, a3 spo3us xuds
HaMyJJaHU MMHTAKAaXOU TAILIAKKYJIEOUn 00
Ba Japo3 HAMyJaHy TAKBUAT OaxIIUIaHU
(haBOIMATU KOPUH UHIITOOTXOM THAPOTEXHU-
KUU Mo€H00 OYHEN kapaaHu 06aHOOPXo aap

capraxyd Jap€xo axaMHsTH Oy3ypr I0Opam.
3epo 0o0aHOOpPXO memI a3 xama 2 machbajaau
MyXuM (4aMb HAMYJAHU MUKIODPH 3apypUH
00 00 Makcaan oOTabMHUHHAMOWBY OOEpH
Ba UCTEXCOJIM HEPYU OApKH a3 YMXATH KO-
JIOTA TO3a) Ba MHUYYHUH, MACOWIHM JIUTApE,
YyH Caii€xil, pekpearcusi, MOXUAOpPH, Xuh3
a3 00Xe3MI0 cell Ba Fallpapo Xaj MEHAMOSIH/I
[4, 14]. A3 uH py, nap yagBaim 4 TaBcudoTu
YMYMUU UHIIOOTXOHU a3UMH THAPOTEXHUKUH
TOYMKHUCTOH HUIIIOH AOJA I1y/1aaCT.

Yanasanu 4.
Tascuporu acocuu obanbopxon 0y3ypru TOYUKUCTOH
5 | Xaum, Maiigonu | Maiino-
O6aunbop Japé E E MK, M 8 Hnacai(:g, banaxn, Maxcan*
© é YMmymin | DoniaHOK KM’ M

Boiirosn Baxi 1986 0,23 0,08 5,0 75 n,5,P,C
baxpu touuk | Cupmapé 1956 | 4,16 2,67 520 28 "u,n,p,0,M
Jlaxanacoit Jlaxanacoit | 1981 0,06 0,01 2,1 50 ", o,C
Katracoit Katracoit 1965 0,06 0,03 2,0 55 n,C, P,O
MybsMuno60/1 | O6ucypx 1958 | 0,03 0,03 2,9 44 ", o,P,
Hopak Baxi 1979 [ 10,5 4,50 98 300 n,n3,0,P
Canrryna-1 Baxmm 2009 | 0,26 0,12 5,1 75 n,m,0
Canrryna-2 Baxmm 2012 | 0,02 0,01 5,1 34 n,n,0
Capbann Baxn 1962 | 0,10 0,02 6,5 32 n,o,0,P
Cenbyp Kusuicy 1963 | 0,03 0,03 2,6 - n,o,C,P
dapxon Cupnapé 1948 | 0,33 0,20 46 27,5 n,o,P,0

D30m: D — sHepretuka; U — uppurarcus (06€pi); O — o0rabmunKyHi; P — pexpearcusi; M — momuopi; C

— BU(}3 a3 cel.

Manb6as: Cannos U.U., 2012; Amupsona O.X., Jlanarmoes C.K., Kapuesa ®.A., Kobynu 3.B., Kyp6oHoB

H.B., Ilynaros A.2., ®a3buios A.P., 2021.

Hap Mauymysb, Map3u Ocuéu Mapkasi
a3 3aXUpaxou TAOMHIO JHEPIeTUKHA HHUXO-
at O6o#t Oyna, arap TypkMaHUCTOH a3 pyiiu
3axupau ra3 gaap AyHE YOIl ceroMpo rupas,
VY30eKkUCTOH ap MH MUKEC a3 pyiu KodTa-
HU TWUIO YOWU YOPYMPO UIIFOJ MEKYHA]T Ba
Kazokucron nap yaxoH 060 3aXxupaxou Mab-
JMaHUU 3U€J MUHOXTA Iryaaact. TaBpe 0o-
JIOTAp XaM HUIIopa KaplaeMm, MakoMu Toyu-
KHCTOH JJap MUEHU IaBIATXOHU YaXOH a3 pyu
3aXUpan THAPOIHEPTEeTUKA MyalsH Kapia

MeliaBaj, K a3 pyid WH HUIIOHIUXaHIa
MaKoM# §-yMpo HIIFos MeHamosia. MH 4o
60511 1Opo3 gomT, KU 75% MaHOABXOU THU-
JIPOHEPTeTUKUA TOYMKUCTOH Jap MUH-
TaKaxoM JTOMaHaKyX, MUEHAKYX Ba OajiaHn-
KYX BOKeb rapauaaana. bunobap un, 6apou
KUIIBapXou 0071000M XaB3au Oaxpu Apai,
yyH TOYMKUCTOH NOTEHCUAHN YHEPTEeTUKUN
JIapeXo MyxuM OyJa, Oapou KUIIBApXOH I10-
€HOO MOTEHCUAIN MEJIMOPATUBUIO UPPUTAT-
CHOHH axaMHsT nopal. Max3 60 gapHaszap-
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JIOIITH XaMUH Machaja, 3aMOHE, KU TapXu
oyuénu HBO Poryn taxus rapaua, maco-
nim o0€pil Aap KMUILIBApXOW MOEHOO Imyppa
0a mHOOAT THpHUdTa mIyaa Oya. XaHy3 cou
1990 nap xucob6otu MHCcTUTYTH «COMO3TH-
MPOBOAXJIONOK»-U maxpu TomkaHg rydra
mynaact [6], ku 0ynénu HBO Poryn umkon
MeUXaJl, TO KaMOyauu Hopacoun ob nap
xaB3au Amynapé Oaprapad rapman. SAbhe,
OyHEMM MHIIOOTH THUAPOTEXHUKUU MAa3Kyp
UMKOH MEIMXaJ, Ki Mauypou XaB3aW Japen
AMy KOMUJIAaH TaH3UM Ba TabCUPU MaH(pUM
COJIXOM KaMOopuIll 0a pylIId COXau KHILIO-
Bap3# NeMTrupn Kapaa maBsan.

Jamenu nurape HA3 MaB4yy[ acT, KU Ma-
coxatu 3aMuHxou obuu Ocuéu Mapkasi a3
2,6 Mu1H ra uoTuaou conxou 60-ymu acpu XX
Ba 06a 9 mytH ra nap conu 2008 pacugaact, ku
oemr a3z 90% oHx0 map Xyayau Y30€KUCTOH,
TypxkmanucToH Ba Ka30KUCTOH yorupaHn
[5-6]. Hanenu Ma3kyp cOOMT MEHaMOs 1, K1
Oynému ob6an6opu Poryn 0a manduatu Ha
Tanxo TOYMKHUCTOH, OAJIKM TAMOMHM XaB3aH
O0axpu Apai act. 3epo UHIIIOOT TAH3UMH OU-
cépcosiam Maypou oOpo Jap TAMOMH XaB3aH
napéu AMy TaAbMUH MEKYHAJI Ba 3U€/a a3 UH,
UMKOH Ba Kadoat Meauxaa, Ku gap Xymay-
nu kumBapxou noéHoo 800 000 ra 3amuHu
HaB Ba Oemr a3 3 MJTH Ta 3aMUHU UCTU(OIA-
IIaBaHIa Jap COJIXOU KaMOOUBY XYIIKCOJIi
00€pH maBaH.

XaMuH act, ku umpy3xo Oynéam HBO
Poryn axamusitu Oy3ypru 3K0JI0T#, UKTUCO-
Jlil BAa UUTUMOM Mai10 MEKyHal, 3epo 0apou
PYLIAM caHOAT — COXMOHU KOPXOHAXOH ca-
HOATH Ba TAIIAKKYJy OEXIIaBUHM KOCHUCTE-
Mal Maxay 3aMHHauW MycTaxkame (papoxam
MeopaJ Ba UHUYHHUH, HEpyH OapKe, K1 a3 OH
HCTEXCOJI MeIlIaBaji, bapou renpadTu TaMo-
MU cOoXaxou (paboHMsITH axoii Ba 6exOyaun
Ba3bl MKTHCOAUU MHUHTAKA MYyCOUIAT Me-
kyHana. bap 3ammu uH, HBO Poryn manb6aun
Oy3ypru HCTeXCcojau OapKu TO3aBy ap30H
Merapaaa, Ki a3 Hazapu uctudoman 009b-
TUMOJM 3aXMpaxou Tabuit gap OsHIA, Xy-
cycaH, Jap IIapouTe, KU UCTUXPOYU HAPTY
ra3 Hucbat 6a O6apk 3apapHoOK Oyna, HaMe-
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TaBOHA/ OCOXHMP TaBOM KYHAJI, XeJle MyXUM
MeOo1a.

XaMuH TaBp, cOXTMOHM Hepyroxu 6apku
o0un PoryH a3 yuxaTu 3KOJIOT#, CEHCMUKA,
reoc[)I/I3I/IKI71, TUAPOTEXHUKN Ba UKTUCOIN
acoCH WJIMH JIo1Ta, 6apou PyIIau YCTyBOPH
9KOJIOTH Ba MKTHCOIUHU Ha TaHX0 YymMxXypuu
To4yukucTOH, OalIKi TaMOMH KHIIIBAPXOH
Ocuéun Mapkasn Ba xarrto, Ocuéu Yanyoit
(IToxkucron) mycouaat mekyHaj. 3epo HbBO
PorFyH XaMuyH WHIIOOTH TaKJIUPCO3U acp
Jap camMTu 003 XxaM OalaHA TapAuAaHU
CaTX¥ 3WHJIaTMK Map/yM Ba PYyIIId YCTYBO-
pu 2K0JIOTHA, cCaHOATH, JHEPIE€TUKHA, UKTHUCO-
Jlil BA UUTUMOUU KUIIIBAP OMUIU OyHENN Oa
xuco0 MmepaBall. bo ugopau gurap, OyHéau
OH XaM4yH PYHIOIA MYXUMMU TABPUXHA Jap
TabpPUXU JABIATAOPUM HABUHU TOYUKOH
Maxcy6 €dra, Kapum pyIan ycTyBOpH KO-
JIOTA-UKTUCOIMM KHUIIBAP Ba TAbMHHM 3WH-
JIaruy IOUCTau MapiyM xoxajg Oy/I.
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POI'YH - TAPAHTUS YCTOMYUBOI'O SKOJIOTMYECKOI'O
N OKOHOMMNYECKOI'O PA3BBUTUSA PETUOHA

Paxumun @., Kypooun H.

Annomayun. B oannoll cmamve aHAnU3UPYIOMC U paACCMaAmpudaromcs pasiuyHsle
gonpocwl u npodonemvl cmpoumenvcmea Poeynckou I'DC, a ee Hanonnenue 00cmogepHuiMu
HAYYHBIMU OOKYMEHMAaMu, KACAIoWUMUCA pa3eumust euopodnepeemuxu Taoxcukucmana
U pecuoHa, cmagum HeodX00UMOCMb POPMUPOBAHUL KOHYENYUU IKOLOSUYECKOU NOTUMU-
Ku peauona. Illomomy umo pe3yiomamul 0AHHO20 UCCIE008AHUS NOKA3BIBAIOM, HACKOIBKO
akmyanen onpoc cmpoumenvcmea Pozynckoii I'DC, u dokazvlearom ee d¢hghexmusHocms
1O CPABHEHUIO C PA3TUYHBIMU NAPAMEMPaMu OpPyeUMU KPYIHBIMU 2UOPOMEXHUYECKUMU
00beKMaMU ¢ IKOLOSUUECKOU, IKOHOMUYECKOU U MEXHUUECKOU MO4eK 3PeHUs.

Knrwueevie cnoea: Pocynckasa I’ IC, cudposnepeemura, 6000Xpanuiuuje, 3K01020-3K0-
HOMuUYecKkasn 3hekmusHocmy, «3e1eHas» IKOHOMUKA, 3eNleHds IHEPLemUKA, YCMOoUYUsoe
pazeumue.

ROGUN IS A GUARANTEE OF SUSTAINABLE ENVIRONMENTAL
AND ECONOMIC DEVELOPMENT OF THE REGION

Rahimi F., Kurbon N.

Annotation. This article analyzes and discusses various issues and problems of the
construction of the Rogun HPP, and filling it with reliable scientific documents related
to the development of hydropower in Tajikistan and the region necessitates the formation
of a concept for the environmental policy of the region. Because the results of this study
show how relevant the issue of building the Rogun HPP is, and prove its effectiveness
in comparison with various parameters of other large hydrotechnical facilities from an
environmental, economic and technical point of view.

Key words: Rogun HPP, hydropower, reservoir, environmental and economic efficiency,
green economy, green energy, sustainable development.
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Axanemusin muwtinn wiMmxon Touukucton, HomBap KYPBOH, HOM3au MiIMXOMW TEXHUK,
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knomvarb.0502@gmail.com..

121



dnepzemuxa

Caenennsi 00 aBTopax:

®apxox PAXMMMU, nokrop PU3MKO-MaTeMaTHUECKUX HAyK, aKaJeMHK, mpe3uneHT Harwo-
HajbHOU akagemuu Hayk Tamxukucrana, HomBap KYPBOH, kanauiaT TexHuuecKkux Hayk, 3ame-
CTHUTEJb AUPEKTOpa MO HayKe U 00pa3oBaHuIo MIHCTUTYTa BOAHBIX PECYpPCOB, THAPOIHEPTETUKH U
skosioruu TapkukucTana. HaunonansHo# akanemun Hayk Tamkukucrana, Temn.: (+992) 93-474-

88-66; E-mail: knomvarb.0502@gmail.com.
Information about the authors:

Farhod RAKHIMI, Doctor of Physical and Mathematical Sciences, Academician, President
of the National Academy of Sciences of Tajikistan, Nomvar KURBON, Candidate of Technical
Sciences, Deputy Director for Science and Education of the Institute of Water Resources,
Hydropower and Ecology of Tajikistan. National Academy of Sciences of Tajikistan, Tel.: (+992)
93-474-88-66; E-mail: knomvarb.0502@gmail.com.

PEI'MOHAJIBHASA DKOHOMUWYECKASA UHTET'PALIUSA B YCIIOBUAX
LIEHTPAJIBHOI A3MUWU:BOJHO-SHEPTETUYECKHUE ACIEKTHI

I'ynakoB Y. M.

Annomavun. B cmamve paccmampusaiomes 600HO-3Hep2emuyecKue acnekmul 9KOHO-
Muyeckou unmezpayuu 6 yciosusax Llenmpanvnoti Asuu. Ommeuaemcs, umo unmezpayus
cmpan Llenmpanvhotl A3uu npespamunucs 8 8axcHeuuull sne-meHm QopmuposanHus MHO-
2ONONAPHO20 MUPA U 20OANUZAYUU IKOHOMUK C YHEMOM CO2NACO8AHUSA Yelell NOTUMUKU
CMpan pe2uoHa, ux UHGpPaAcmpykmypHo20 NOMEHYUdnd, YCUieHUus 63auMo0eticmsus 60
MHO2UX chepax dHcusHeoes-melbHOCMU U pa3eumus yenogeueckozo kanumana. Iloouep-
KUBAemcsi, 4mo yenyoneHue 00H0-IHep-2emuieckoll UH-mezpayuy CmpaH pe2uona umeemn
bonvuue nepcnekmussl 0isl 6cex 6e3 uckuouenus cmpau Llenmpanonou Azuu u 6yoem
cnocobcmeosams OanvbHeuuemy pa3sumuio HAYUOHAIbHBIX IKOHOMUK U OOCMUNCEHUIO
APOO0BOILCIMEEHHOT U IHEPLeMUUECKOU 6€30NACHOCIU 8CE20 PECUOHA.

Kntouegvie cnosa: pecuonanvHas 5KOHOMUYECKAs UHMeSPayus, 600d, SHepeemuxa,
yemouuueoe pazeumus, pecuoHantbHas skonomuxa, Llenmpanvnasn Asus.

WNuterpanms crpan LlentpanbHoil A3zum
MpeBpaTUiIach B BaKHEHUIIUN 31eMeHT (op-
MHU-POBaHUSI MHOTOIOJSIPHOTO MHUpa U Tli00a-
JU3alMM SKOHOMUK C Y4YE€TOM COIVIaCOBaHUS
1eneil MOJMUTUKU CTpaH peruoHa, ux HHpa-
CTPYKTYPHOIO IOTEHIMAJIA, YCUJIEHUS B3aUMO-
JeCTBUS BO MHOTHX c(epax >KU3HEESATEINb-
HOCTU M Pa3BUTHUS YEJIOBEYECKOIO KalMTAaJIA.
Tepputopust LleH-TpasibHON A3uM, HMEROIIAst
Oorarble 3amachl MPHUPOIHBIX U, B OCOOEHHO-
CTH, BOJAHO-IHEPIe€TU-YECKUX PECYPCOB, B KO-
JIOTO-3KOHOMHUYECKOM IUIAHE SABJISETCS €IUHBIM
peruoHoM. 1lo3ToMy HbIHE OJHUM U3 Ba)KHEM-
IUX BOIPOCOB Uil YCTOWYMBOIO pa3BUTHUS
ctpan llenTpanbHoll A3uu sBIsieTCS HEOOXO-
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JUMOCTb y4yeTa, OIIEHKH U COOIIOICHUS B3a-
MMHBIX BOJIHBIX U SHEPTeTHYECKUX HHTEPECOB,
KOTOpbIE TPEICTABISIOT COOOM OCHOBY st
JOCTIKEHUSI PETMOHANIBHON YHEpreTH-4ecKon
6e3omacHocTH. [I0 MHEHUIO yUYEHBIX, «...B CO-
BPEMEHHBIX YCIOBHIX HauOOJee MepCreK-TUB-
HOM C MO3UIMHM B3aMMHOMN BBITOJBI M JOJTO-
CPOYHOCTH  (OPMBI  MEKIOCYIapCTBEHHOTO
CO-TPYIHUYECTBA SIBIISIECTCS PA3BUTHE U PACIIIU-
peHUe BOJHO-IHEPreTUYECKOM UHTErpalluy, Ha-
MIPaBJIEHHOM HAa ONTUMU3ALNIO0 (HYHKIIMOHUPO-
BaHUS BOJIOXO3SIICTBEHHBIX KOMILIEKCOB, POCT
3¢ (HEeKTUBHOCTH TPAHCTPAHUYHOTO BOJOIOJIb-
30BaHusl U (OPMUPOBAHUE, U PA3BUTHE €/IU-
HOTO PETHOHAIBHOTO JHEPreTUYECKOrO PBIH-
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ka». CTparerust yCTOMUMBOIO pa3BUTHsI CTPaH
LleH-TpanpHO-a3U-aTCKOIO PpPEruoHa CBs3aHa
C HaJIeXKHBIM obeclieueHHeM MOTpeOHOCTEN
CTpaH B 3JIEKTPO’HEPIHM, B3aUMOJEHCTBUU
SHEPreTUUECKUX CEKTOPOB U MOBBIIIEHUN POJIN
MEXIOCY-AapCTBEHHBIX OTHOLIEHUH B ITpOLIEC-
C€ PpEruoHaJIbHOM DSKOHOMMYECKOM HHTErpa-
uuu. Peuienue 3Tol 3amayu npenonpencenser
HEOOXOIMMOCTh ONTUMHU3AIUH HCIIOIb30BAHUS
PErHOHAIBHOIO YHEPIeTUYECKOIO IOTEHIMAA,
cOamaHcUpOBaHHOTO U 3(h(HEeKTUBHOTO UCTIONb-
30BaHUSl MECTHBIX M UMIIOPTUPYEMBIX DHEpre-
THYECKHUX PECYpPCOB C LIEIbI0 00ecCrieyeHus pe-
TMOHAJIBHOW JHEPreTH-4ecKoi 0e30MacHOCTH.
CrabunpHOCTh 00ecneyeHHsT SKOHOMHK CTPaH
LlenTpanbHOl A3UN HEPTOHOCUTEISIMU SIBJISI-
ercst 0a3oi AN JNOCTHXKEHHS HallMOHAJIBbHOU
0€30MacHOCTH KaXKJOW W3 CTpaH pEruoHa u
SBIIAETCS BaXXKHEUIIUM MOMEHTOM PErMOHalb-
HoW uHTerpanuu. COTpyAHUYE-CTBO B cdepe
BOJIHO-DHEPIreTUUYECKUX OTHOIIEHUN MEXKAY
CTpaHaMM PErroOHa MPOUCXOAMT Ha (poHEe MHUPO-
BBIX INI0OAIM3aLMOHHBIX U PErHOHAIBHBIX HH-
TErPALMOHHBIX IPOLECCOB, ¢ OJHON CTOPOHBI,
U B YCJIOBUSIX 000CTpstoiecss 60pbObl MEXTY
CTpaHaMH 3a JOCTyIl K DHEpropecyp-caM — ¢
JPYTroi.

Crpanbl permoHa HaxoAATCs B TECHOU B3a-
MMHOM 3aBUCUMOCTH B KOHTEKCTE UCIIOIb30-Ba-
HUS BOIHBIX pecypcoB. OcHOBHas yacTh (Oonee
80%) BOIHBIX pecypcoB OacceitHa ApaabCKO-TO
Mopsi popMupyeTcs B BEpXOBbAX PEK HA TEPPH-
topun Tamxukucrana u Keipreizcrana. bosb-
11asi 4aCTh BOJHBIX PECYPCOB PETHOHA UCIIOJIb-
3yeTCsl Ha HY)K/Ibl OpPOILLEHUSI B HU30BBAX PEK
(Ka-3axcran, Y36exucran u TypKMEHUCTaH).

[TonmuTHyeckue U SKOHOMHUECKHE U3MEHE-
HUS KOHIIA IPOLIIOTO BEKA HAPYIIWIA HEKO-T1a
CYLIECTBOBABIILYIO U JOCTAaTOYHO yCTONYMBYIO
CXEMY PETHOHAJIBHOIO BOJOIIOJIb30BAaHUSA U
sHepreTuueckoro obmena. llepen crpanamu
peruoHa BO3HUKJIA peajbHas yrpo3a SHEpreTH-
4e-CKOM ¥ TIPOIOBOJILCTBEHHON 0€30MacHOCTH,
KOTOpass MMEET MPUHIUIMAIBHOE 3HAYE€HUE
JUIsL BCeX CTpaH OacceiiHa ApanbCKOro MOPS.
OCHOBHOE NIPOTHBOpPEUHE MEXIY CTpaHaAMHU
Hen-TpanbHoil A3uu B BOIpOcax, CBA3aHHBIX C
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pErHOHAIBHBIM BOJOIOIB30BaHUEM, 3aKJIIOYa-
€TCsl B TOM, YTO CTpaHaM HHU30Bbsl B MHTEPECAX
OpOLIAEMOTro 3eMJICACTHsT HEOOXOIUMO IOIy-
4yaTh OC-HOBHYIO JIOJI0 CcTOKa jeToM. CTpaHsl
K€ BEPXOBbsl BBIHYKJEHBI UCIIOJIb30BaTh BOAY
3UMOM U1 BBIpaOOTKM ruaposHepruu. Cyie-
CTBYIOIlIEE pa3jIMyhe B CE30HHBIX MOTPEOHO-
CTAX B BOJAHBIX pecypcax (OpMHPYET OCHOB-
HO€ MPOTUBOPEYNE MEKIY CTPAaHAMH BEPXOBBS
U HU30BbS B IIOJIX0-/1aX K HUCIOJIb30BaHUIO BO-
JHBIX pecypcoB pervoHa. HeyremmrenabHble
MIPOTHO3BI B 3TOM IJIaHE JaeT N100aibHOE I10-
TeIUIeHUEe KiauMmara - ¢ 1957 1. 3amacel BOIbI B
nenuukax Ilamupo-Anas co-kparunuck Oosee
yeM Ha 25%, 1 3TOT NpOo1eCC UHTEHCUBHO IIPO-
nomkaercd. Ilo mporHozaMm crnenuanucToB, B
Tap-xwukucrane 10 2025 1. UCUE3HYT THICSYU
MEJIKUX JIEAHUKOB, IUIOIIAJb OJEIEHEHUS CO-
kpatutcs Ha 20%, 3amachl Jib/la yMEHbBIIATCS Ha
25%. B pesynbrare cymMMapHbIi CTOK OCHOB-
HBIX peK, POTEKAIOIINX 10 TEPPUTOPUH CTpPa-
Hbl (3epasiuan, Kapupnuxan, Baxu u [Tsaa1K),
cokparutcs Ha 7%.

OnHoii 3 OCHOBHBIX Lenel PecrmyOnuku
Tamxukucrtan B pamkax wuHunuarusel OOH
«YcrouuMBasi SHEpPrusi I BCEX» SABIACTCS
o0ecriedeHne KPYIIOTOJUYHOTO HAJEKHOTO
JOCTy-TIa K 3JEKTPOIHEPTUU [UIsl HACEJIECHHUS,
IIPOKMBAIOIIETO B CEJIBCKUX palOHAX pECILy-
OJMKH, IS peann3aluy KOTOpOro HeoOX0MMO
pacIIUpUTh PETHMOHAIBHOE COTPYIHUYECTBO
U KOOIIEPALMI0O B HHEPreTHUUECKOM CEKTODE.
TamxukucTan sBIsETCS OCHEPUIIMAPOM psaa
PETHOHANIBHBIX IIPO-EKTOB 110 COTPYAHUUYECTBY
B obnmactu sHepretuku. B pamxax LlenTpasns-
HO-A3HMaTCKOr0 pPEruo-HaJIbHOIO SKOHOMHUYE-
ckoro corpynuudectBa (LJAPDC) paszpaboran
n ocyuiectsieH IlnaH MH-BeCTMIMH 3SHEpre-
TUYECKOI'O CEKTOpa CTpaH pernoHa Ha 10 ser
(2012-2022 rr.), mis peanusa-UMd KOTOPOTO
ObUIM TIPUBJICUEHBbl BHEUIHME HHBECTUIMH B
oobeme 3,73 mipa. aomn. CIIA (mapraepa-
MU 110 npoekty BeicTynanu Keipreizcran, Ka-
3axcraH, Y30ekuctan u Adranucran). [Ipu-
OpPUTETHBIMU IIpO€KTaMu Ha nepuon ao 2030
I., OT CBOEBPEMEHHOM peanu3aliy KOTOPBIX
3aBUCUT JHEpreTuyeckas 0e30MacHOCTh CTpa-
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HBI, SBJISIIOTCS: PeaOMIUTALNs TeHEPUPYIOIIUX
momHocTtel (Hypekckoil, Kaiipakkymckoil u
CapOannckoit I'9C), 3aBepiieHre CTPOUTEINb-
ctBa PoryHckoit I'DOC u peanuszanus npoek-
ta CASA-1000, xoTophlili nIpesycMaTpUBaeT
PETHOHANb-HYI0 TOPIOBIKO 3JIEKTPOIHEPrUel
Mexnay TamxukucranoMm, Keipreizcranom, Ila-
kuctaHoM u AdranucranoM. Co3nanue euHoON
JHEPreTUUECKOM CHUCTEMBI B IIPOLIECCE PETHU-
OHAJIBHOW HHTe-rpauuu crpad LleHTpanpHOI
A3uM BBITOIHO AJI BCEX CTpaH peruoHa. Bri-
rojibl OT PErMoHalb-HOM BOJHO- HEpreTuye-
CKOM MHTETpalMM 3aKJIF0Ya0TCsl B TOM, YTO 3TO
OyaeT crocoOCTBOBaTh BOCCTAHOBICHUIO OBIB-
wen Enunuoi LlenTpanpHO-a3uaTcKoM 3HEpre-
TUYECKOW CHCTEMBI (MJIH CO31aHKie HOBOM), YTO
MO3BOJIMUT 00ECIICUNTh YKOHOMHUKY M HacEJICHHUE
CTpPaH PErMOHa HENO-CTAIOLIEH 3JIEKTPOIHEP-
rueil, 0COOCHHO B OCEHHE-3UMHHUUN MEPHOI.
Kpome Toro, Oynymias eau-Hasi SHEProcHUCTe-
Ma II03BOJINT YYAaCTHHUKAM HHTErPallMOHHOIO
00beAMHEHUs MPOAABATH U3-JHILIKU 3IEKTPO3-
HEpruu NOTEHIHAIBHO KPYIHBIM UMIIOPTEpaM
suepropecypcoB (Ilakucran, Kurait, Unaus u

ap.).

Takum oOpazoMm yriyOiaeHHe BOAHO-IHEp-
reTUYECKOM MHTErpaluy CTpaH peruoHa ume-
eT OopIIMe MEPCHEeKTUBBI Uil BceX 0e3 Hc-
KitoueHust crpal LlentpanbHoii A3uu u Oyaer
CH0c00-CTBOBATh JaJIbHEHIIEMY Pa3BUTHIO Ha-
LIMOHAIBHBIX SKOHOMHUK U JIOCTHXKEHUIO MTPOJIO-
BOJIb-CTBEHHON M HHEpPreTHuecKoi O6e30macHo-
CTH BCET0 PEruoHa.
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REGIONAL ECONOMIC INTEGRATION IN THE CONDITIONS
OF CENTRAL ASIA: WATER AND ENERGY ASPECTS

Gulakov U.M.

Annotation. The article deals with the water and energy aspects of economic integration
in the conditions of Central Asia. It is noted that the integration of the countries of Central
Asia has become an important element in the for-mation of a multipolar world and the
globalization of economies, taking into account the coordination of the policy goals of
the countries of the region, their infrastructure potential, strengthening interaction in
many areas of life and the development of human capital. The author is convinced that
the deepening of the water and energy integration of the countries of the region has great
prospects for all the countries of Central Asia without exception and will contribute to
the further development of national economies and the achievement of food and energy

security of the entire region.

Key words: regional economic integration, water, energy, sustainable development,

regional economy, Central Asia
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HacpysoeB @.X.
Hnemumymu macvanaxou o6, euoposnepeemuxa éa sxonocuau AMUT
E-mail: farhad-9393@mail.ru

Annomamcusn: Bagmxou oxup mMae3ju mexHoio2usxou capgau suepeus oap camxu
oatinarmunanii 6a oasiamil bappaci mewasao. Macvanaxou max0you 3axupaxou maouil,
maaupéouu UKIUM 8a oueap Macvaiaxo xamapysa oappaci mewasano. Mynmaszsam oa-
JIAHO WLYOaHU HAPX)y Mapughxou 3axupaxou s3HepeemuKii 0ap pasarHou UCmexcoauu xap K
KopxoHa besocuma ugooa meébao. Xaiiu un MywKuiom oap o ouoa Meulasao sKe a3 uH
3apypamu cappau duHepaus 8a 2y3apoHUOaHU Yopabduruxoe meboulad, Ku oa un mycouoam

MEKYHAHO.

Kanuoeoscaxo: Dnepeuscappanamoii, camapanoxuu suepeus, manbavxou 6apkapop-
wasanoau sHepeus, MexHoN02usAU capghau IHepusl.

DOneprusicappanamonn uH ucTUdoIAN
OKWJIOHA Ba KaM KapAaHu Tajadot gap 4da-
paéHM UCTEXCOJI, TAWINI, UHTUKOJI Ba UCTCh-
MOJI SHEPTHST MeOomIaa, KU UMpPY3 SKe a3
Machalaxou MyXUMH CTpaTeruu Yymxypuu
TouukucTon 6a xucod MepaBaj Ba UH MyHO-
cubaTth Yuaand Ba (HabONHMATH ITypcaMappo
tanad mexyHana. Hdap moupau Crparterusiu
PYILIINA COXaM HepreTuka aap 6apodapu Oy-
HEAM MaHOABXOW HABW YHEPTeTUKH, XaMuy-
HUH Oa uctudoman camMapaHOKUU IHEPTHS
BTUOOPH XOCca oAa MemaBaa. MyIKuio-

TU MY3MHHU OaxIlIM 3HEpreTuKa Ba KamOoyau
3aXUpaxou 3Heprust nap Qacmum capmo map
Toyukucron 6a 6ucépuxo Mmabiaym act. Mu-
YyHUH 0apou TabMUPU TAYXU30TH KyXHa-
1IyJa Ba XaTXOM HHTUKOJIM 6apK Mabiarxou
KaJIOHPO JIo3uM act [1].

Jlap allHM 3aMOH $IK KaTOp OMWJIXO€
MaBYyJaHJd, K MOPO BOJOP MEKYHaHJ, KU
nap O6opan kam kapaaHu uctudogan 3Hep-
rust puxkp kyHem. MyxumMTapuHu OHX0 60710~
paBUM HAPXU SHEprusidapaHia Ba 3XTUEUOTH
a3osHgan nyTUMON 6a XU(3U MYXUTH 3UCT
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Meboma. CoXTaHM HEpPYroxxou Oapkuu
00l yuxaTtu pacuaH 0a HUCTUKJIOIUSATH
SHEPreTUKI MyCOMIAT MEHAMOSI, AMMO HH
Mabary BakTu 3uéaepo tanad mekyHasu. ['y-
3amTa a3 uH, touxaxou HaBu HBO Topadr
Oemtap mMerapjaHi, KM UH OOUCU HOPO3H-
M KUIIBapXou Mo€éHoO merapaaHja. Mas-
0abXou aNTEPHATUBUM JHEPIHsS Ba COXTa-
HU HEPYroxXxou Oapku xapopatit Oemryoxa,
MYIIKIWIOTH MaBYyJapo KUCMaH XaJl Kapja
MeTaBOHaH[ [4].

ToYyuKNCTOH a3 KOHXOU aHTHUIIT OO acT,
KM Jap KaJlaMpaBXOW T'YHOTYHH OH YOUTH-
pana. Tubku oxupuH 603€PTXOU TEOJIOTH,
nap Yymxypuu TouukucToH Genr a3 36 koHU
AHTUINT MaBYy[ acT. /{ap uH KOHXO HABBXOH
TYHOTYHU QHTHUINT MaB4y[ acT: KaXBapaHT;
CaHTH; KOKC; aHTPATCUT. 3aXUpan YMYyMHUH
MH KOHXO0 HU3 a3 4,3 MwuiMap/i TOHHA 3UEN
act. Tubxku Mawiymorn Bazopatu caHoat
Ba TEXHOJIOTHSIXOU HAB, 3aXUPAXOU AHTHIIT
HAa TAHXO 0apou TAbMUHU KOMIUIEKCU CY-
3UIIBOPUIO DHEPICTHUKH Oap TyIH Haxco-
J1axo, Oanku 6apou OYHENU CAaHOATH KUMUE
kudos mebomana. Jap Yymxypun Touu-
xucton 6a [aiip a3 MmanGabXxou ruapPOIHEP-
TeTUKH, SIKE€ a3 PHEPrusiOapaHmaaxo aHTHIIT
Meboma. ke a3 Macbhaiaxou MyXUMH KO-
JIOT# XaHroMM OajiaHj OapAoIITaHu cama-
paHokuu uctexcoiu sueprus nap MbI'-u 60
AHTUINT KOpKyHaH#au maxpu [ymran6e Ba
IUrap Maxpxoum yymxypi ucrtudomabdbapum
NapTOBXO a3 OOKMMOHJAW AHTUIITH CY30-
HuAamyaa mebomaa. AHTHIITPO HAa TaHXO
XaM4yH CY3UIIBOPH auaa OapomajiaH Jio-
3UM acT, OaJKy Ball XaMuyH MayMyu KaH-
JTAHUXOW MypaKKaO, KM Iap paBaHAM CY3HUII
amén MUHEPAIIMU OUCEP ap3ULTHOKPO XOCHIT
KyHaHJ1a meboman [2, 3].

Slke a3 caMTXOM MyXUMH XQJUTH MachaJlan
caMapaHOKUM JHEPrUsl Taxus Ba TATOMKH
MaHOaBbXOM JSHEPTUSIXOU OapKapoplIaBaH-
Jla MeboIma, K1 sike a3 OH 3Heprusu ohTod
MeboIa, K1 a3 YuxaTu IKOJIOTH TO3a acT,
HucOataH OexaTap Ba 3axupald OH HOMax-
nya act. Miosa 6ap uH, KU UCTUXPOYU OH Oa
MYXUTH 3UCT 3apapy KaMm J0mTa, UCTH(O-

Jlal OH METAaBOHAJ XapOYOTH IHEPTETUKUPO
0a TaBpHU Hazappac KOXUII Juxaj Ba € XaTTo
MMKOH HXal, KU a3 UCTU(OIAU IHEPTUSH
AIIEKTPHUKH KOMIJIAH JACT KAIlU[ Ba UH Me-
TaBOHAJ MO 0a MCTUKJIOIUSATU IHEPTETUKIA
HOWJI 11aBeMm [7].

BobGacra 0a snepruscapdanamonn Ou-
CEpU YYMXYPHUXO TaJOUPXOU KOHYHIY30-
pUpO HOpH HaMyAaH[, KU UH MyHOCHOATH
axoni 6a capdau sHepruspo 6ucép tallitup
Meanxan. bab3e xumBapxo Oapou capdan
SHEprus Ba 4YOpHh HaMydaHU KOHYHIY30ph
xamahxo Ty30LITaaHA, KU HYPOU OHXOPO
Ha30paT KaTbil HaMosiHA. Mpnesu acocue,
KU 0051 OMYXT, UH aCT, KM OHXO0€, KU XOJIO
Hepyu Oapkpo capda HAMEKyHaHI, [aap
OsSIH[1a TaxTH HA30paTH KOHYHXO Mayldyp
MeNIaBaH/, K UH KOppo KyHaHa. KonyHry-
30pUM KHIIBAPXOW TYHOTYH YXI1aIOPUXOU
qOHUOXO0M MaH(pHUATIOppPO caxTTap Kapja,
O6apou Oananja OapAOIITAHU CAMapPAHOKUU
SHEPrus XaBaCMaHIUU MOJIHUSBUPO YOPH Me-
KyHa [5].

Hap UMA:

- Cananu cuécartu sHepreruxi 2005

- Menépxou snepreruxii (10CFR434)

- bapHoman paBnatum Hepre-
tukit(10SEB420)

- Capdaun sHeprus O6apou IXTHEUOTH
maxci (10S CFR 430)

Hap Uttuxoau ABpymo:

- Haxkman caBnou nmaprosxou MA

- CamapaHOKMH 3HEPrus 1ap COXTMOH

- Hactypu onnu uctudomgan sHeprus

Hap Yun:

- Konyn nap 6opau capdan sneprusin
Yunu

-  Konynu nap 6opaun mebmopun Yun
(Capdau sHeprust 1ap COXTMOH)

- Konyn oup 6a manbabxou 0apka-
pOpIIaBaHIaN SHEPTHUS

Jlap WH caMT pactypy CyHOPHILIXOHU
Acocry3opu CyiaxXy BaxJaTd MWUIA —
IlemBon mwmnar, Ilpesupentn Yymxypun
TouukucToH Myxrapam OMomalit Paxmon
“Ilap 6opau TagOUPXOUW WIIOBAruu UCTU(DO-
nan capdayyéHam sHeprus’, MypOYHATHO-
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Maxon Xykymatun Yymxypuu ToOYMKHCTOH,

Konynxoun Yymxypuu Toumkucron «Jlap

Oopau capdauyin Ba camMapaHOKHUU 3HEP-

rus» Ba «Jlap 6opan uctudonan maH6abxon

OapkapopllIaBaHIau 3HEPrus» KaOyiI Iryaa-

acT [6].

Humonauxangan nurapu Myxumu cama-
PAHOKUU SHEPTHS UH cu(aTh Xyau SHEPTUSIH
Oapk € rapmi mebomaa. beurydxa, camapan
Xap sK paBaHIMU TEXHOJIOTW Ba Aap HUXOS-
T KOp cu(aTh MaxcyaoT 0a HUIIOHIUXAH-
naxou cudaTu 3Heprusiv capdinyaa Bodacra
act./lap mapoutu ukTucoau 603aproui o6a-
pou Oamana OapIomITaHU pakoOarnasupi
Ba 00 Makcaau Jap amaji TaTOMK HaMyJIaHU
TaIa00TXOM KOHYHXO Ba CTPATErUsAX0 YUXa-
TH 3HepruscapdaHaMont UH yCyinxou Oaranm
OapIoITaHU CaMapaHOKUM CHCTMaM 3HEp-
TETUKUPO YYCTydy Kap/iaH JOo3UM acr [§].

XaMUH TapuK, Jap COXah 3HEPreTUKau
KUIIBAp pPYLWAM MHHOAbIauM MaHOAbXOU
OapKapopllaBaHAau SHEPrUApO MELIryil Ha-
MyJa MYMKHUH aCT, KU XMCCau OHXOpO Aap
OaJlaHCH SHEPreTUKH TaApuyaH 3u€a Kapaa,
060 xaMuH cap(u CY3UIIBOPUM CAXT Ba IHEP-
rUsIpoO KaM MEKYHaJ.
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Annomauusn: B nocieonee epems mema mexHoL02Ull IHEPeOCOEPENCEHUsL PACCMaAMPU-
8aemcs Ha yposHe MeHCOYHAPOOHOU U 20CYOapCmBEeHHoU noaumuxu. Esxceonesno oocyoic-
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Knrwoueswvie cnosa: Dnepeocbepedicenue, d1nepeod¢hhexmusHocms, mexHoio2uu dHep-
eocbepedicerust, 60300HOBNAEMbIX UCTOYHUKOS IHEPSUL.

ENERGY SAVING AND MEASURES TO INCREASE ENERGY
EFFICIENCY IN THE REPUBLIC OF TAJIKISTAN

Nasrulloev F.Kh.

Annotation: The theme of energy conservation technologies considered at the level
of international and public policy. Daily discusses about the limited natural resources,
changes in climate and other problems. Rising prices and energy tariffs directly reflected
in the manufacturing process of any enterprise. The solution to this problem lies in one
thing - the need to save energy. Energy conservation implies the implementation of various
measures to attract renewable energy back into the production process.

Keywords: Energy saving, energy efficiency, energy-saving technology, renewable
energy sources.
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Okonozusn

VK 551.4.042

OIIBIT NPEAYIPEXJIEHUS YTPO3bI U 3AILLIMTA OT OITOJI3HEN
HA ITPUMEPE OIIBITA PABOT ®UJ/IMAJIA AT'EHCTBA AT'A XAH I10
XABUTAT IO JJOJUHE PEKU HIOXJIAPA (IOT'O-3AIIAJTHBIN
INAMUP PECITIYBJIMNKUNU TAIKUKNCTAH)

ladues I'.B., IIupmamanos VY.P., A3ummoes M.M.
Aeenmemeo Aea Xana no ycnosusm scusznu Hacenenus 8 Tadscukucmane

Annomauyun: B cmamve kpamko paccmampueaemcs onvim pabom Aeenmcmea Aza
Xana no ycnoeuam scusznu Hacenenue 6 Taoxwcukucmane (AKAH) no oyenxe ononsneo-
NACHBIX CKIOHO8 Ha npumepe 00nuHvl peku [lloxoapa u ux 6nusAHUA HA YCLOBUSL HCUSHU
HaceneHus..

B oannoii cmamve paccmampueaemces cmpame2uieckuti LOOXo0 K 9mou npooieme co
cmoponvl AKAH, komopas 8vbinonusem meponpusamusi o npeoynpercoeHuro yepo3 u CHu-
Jrcenuro pucka Ha meppumopuu Ilamupa 6onee 25 nem. 3a smo epems no oonune pexu
Lloxoapa OvLiu 8via6LeHbl ONON3HEONACHble CKIOHbL 8 Kuwnakax Tycuén, bapeos, Cymo-
arces, 3anuny, bapoowcunean, [usenox, Muoenwape, bapooac, buouswr Iloen u opyeue.

AxmyanoHocms npodiem 3aKuo4aemcs 8 mom, 4mo no mepe 0C80eHUsl 20pHbIX palio-
HO8, CIUXULIHble NPUPOOHbLE ABNIEHU NPeOCMAasAom cob0l ONACHOCMb 05 4el08eKd U
00beKmMo8 e20 0esimenbHOCU.

H3-3a ceocpaguueckozo pacnonodxceHuss pecuon Haxo0O0Umcs 6 30He 8blCOKO20 PUCKA
OM NPUPOOHO-2€0102UHECKUX Y2PO3 MaKUe KaK 3eMAempsceHusl, ONOA3HU, KAMHeNaovl, ce-
Jlegule A61eHUs, CHEHCHble IABUHbL U OP.

Tomumo smux npoyeccoé meppumopusi HOOBEPHCEeHA 8030eUCMBUI0 HE2AMUBHBIX NO-
cnedcmeull UsMeHeHUs KAUMama, Komopble makice 0OKazvlearom Heb1azonpusimHioe 603-
deticmaue Ha Cywecmeyiowyro dKocucmemy. Yxyoulenue cocmosiHus okpyxcaroujetl cpeovl
nPUBOOUM K HAPYUEHUIO NPUPOOHO20 DALAHCA IKOCUCMEMbL ¢ ROCaedyioujell deepadayu-
el cyuecmayouux 3emeib, OuUopecypcos, pacmumenrbHOCMU U 8bICOKO2OPHLIX NACTOULY,
YUMo 3aKOHOMEPHO CKANXCeMCs HA COKpaujeHue pocma IKOHOMUYECKUX 803MOHCHOCEIL.

B yenom mecmnocmyv 6 pecuone 20pucmas ¢ 02paHu4eHHbIMU 3eMeNbHbIMU Pecypca-
MU, NPUCOOHBIMU OJISL CEIbCKO20 XO3AUCMBA U pa3sumus azpaphoi unoycmpuu. Hexeamka
3emenb, 8 COUeMmaHuu ¢ pacmywum HaceleHuem 8 CenbCKoll MeCmHOCIMU, NPUHYHCOAIOM
00WuUHbL 8Ce boNbULe 0C8AUBAMb NPUPOOHDBIE PECyPCbl 8000COOPHBIX OACCEUHO8, UCHOb-
3VA UX 8 Kauecmee nacmouwy, u ocoeHue Hosvix semeins. Hapsaoy c smum, npu 6o3oenvléa-
HUU 3eMelb U UCTIONb308AHUU 8bICOKO2OPHBIX NACTOUWY NPOUCXOO0SIM MACCOBbLE BLIPYOKU U
VHUYMONCEHUSI CYULeCMBYIOWUX MPABIHUCTO-KYCINAPHUKOBIX 0A3UCO8, HANPA2As XPYN-
KYI0 9KOCUCTNEM) MEeCMHOCTU.

s eopuvix oowun 6 I'AO onacnocmu u yepo3vl CMuxutiHblx 6€0Cmasuti Mo2ym Oblms
bonee cnoxcuviMu u cozoaiom 6Ooiee 3HauumMenvhvlie npodieMsl, Yem 6 Opy2ux Mecmax.
Hcmounuxkamu npupoOHbIX ONAcHOCMel MO2Ym MaKice NOCAYHCUMb NPUPOOHbIE U AH-
MpOonozeHHvle Yaxmopul

Knrwouesvie cnosa: skcno3uyusi CKIoHA, KPYMUsHA, ONOA3HEBOU CKIOH, IK302eHHble
mMpewuHbl, mpewuna 6opmoso2o Omnopa, MopeHa, 0068a100NACHbLU CKIIOH, C8excue mpe-
WUHBL, KOHYC BbIHOCA, 00bEM ONON3HSL.
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Okonozun

BBenenue. Bcem crenmanucraMm Ieoso-
ram ¥ CTPOMUTENISIM U3BECTHO, YTO CTPOUTH HA
OTOJI3HAX HE PEKOMEHIYETCs, OCOOCHHO €Cln
HUMEIOTCS MPU3HAKM aKTUBHOIO MX Pa3BUTHUSA.
Urto ocraérca nenare HaceneHuro llamwpa,
€CJIM B JIOJIMHAX U Ha CKJIOHAX OCTAETCS TOJIBKO
7% NPUTOJHBIX K CTPOUTEIBCTBY U OCBOCHHIO
TeppuTopuil B 1ieaoM no Tamxkukucrany. Ipu-
XOIUTCS CTPOUTH HA CKJIIOHAX, BOJIM3U CKIIOHOB
— Ha 711000 poBHOI moBepxHOCTH. A Ha [lamu-
pe — 3TO Teppackl peK, KOHyca BbIHOCA, OI0JI3-
HEBbIE MAacCHBbl MU MOPEHHBIE ITOBEPXHOCTH.
Bo Bcex ciydasx uMeeTcs U COXpaHSEeTCsl Ha
JUINTEIBHOE BpEMS yrpo3a OT HaBOJHEHU, ce-
JIeH, JIaBMH, OCHIIIEH, KAMHEIIaJ0B U OIIOJI3HEI.
Hano nonyepkuyTh, 4TO pU BCEM MHOT000Opa-
3UM U aKTUBHOCTHU IPOSIBJIEHUSI COBPEMEHHBIX
reoJIorMueckux npoueccos Ha [Tamupe, onomns-
HU SBIISIOTCS, MOXKATYH, CAMBIM PEIKUM IIPO-
neccom. JloctatouHo orMeTuTh, uTo U3 50000
onon3ueil Tampkukucrana, Ha [lamupe 3aduk-
cupoBaHo Bcero okoio 1000, xots TeppuTopus
I'BAO cocraBnsier 44% Tamxukucrana. Ho no

MacuTabam, IpOsIBICHUS U XapakTepy Yrpo3bl
OHM MOTYT CYUTAThCSI CAMBIMH OTIACHBIMU U HE-
IIPEJICKAa3yEMbIMU IIPOLIECCAMHU.

Ocobennoctu omoJi3Held Ha Ilamupe Ha
npumepe goaunbl pexn Hloxaapa

OnHa U3 CIOXHOCTEH, ¢ KOTOPBIMU IIPHU-
LIUIOCh CTOJIKHYTBbCSI IIPU OLIEHKE OIIOJI3HEO-
NacHbIX CKJIOHOB noiuHbl p. Llloxmapa, oOy-
CJIOBJIEHA TEM, YTO TEeppUTOpHs OacceiiHa p.
[Toxnapa HaXOAUTCS B CEMCMOOIIACHOM 30HE U
IIOJIBEPraeTcsl BO3AECUCTBUSAM KaK CPaBHUTEIIb-
HO PEJIKUX CHJIbHBIX KOPOBBIX 3€MJIETPSICEHUH,
TaKk ¥ HAMHOTO OoJiee 4acThiX rTyOoKo(doKycC-
HBIX 3E€MJIETPSCEHMH C oyaramMu B IIpejerax
[Mamupo-I'maaykymickoit  ceiicMohokanbHON
30HBI [7].

bacceiin p. lloxpmapa u npuieraromue K
HEMY TEPPUTOPHUH PACIIONATAIOTCS B ME30-Kaii-
Ho30MckoM ckiaguaroM nosice HOxxnoro Ila-
Mupa. TeppuTopust ClI0KeHa pa3HOOOpa3HBIMU
THEWCaMU apXeuCcKoro, MNpoTepo-30MCKOr0 U
TpHUACOBOI0 BO3pacToB [3].

2|
g
E
:
i
g

Puc. 1. @paemenm eeonoeuueckou kapmoi macuwmada 1:200000.
Yprbimu Kpyoicoukamu 0O03HAUEHbL MeCmad NPosieleHUsi ONOJI3HesbIX seieHull. [1].
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B coorBercTBHM € 3THUM, IIPAKTUYECKHU BCE
3a(pUKCUPOBAHHbBIE OMNOJ3HU HAa TEPPUTOPUU
[Tamupa OTHOCATCS K CIIOKHBIM 00pa30BaHUAM
U IIPUYPOUYECHBI K 30HaM TEKTOHUYECKUX PA3JI0-
MOB. VX XapakTepusylOT OIpOMHBIE pa3Mepbl
u 00BEM, ITyOOKHUI 3aXBaT CKIOHOB, CIIOKHOE
0J10KOBO€ CTPOEHHME MACCHBOB, CIIOXKHO-IIEpe-
XOJIHbIE THIIBI CMEILIEHHUs, YETKASL IIPUYPOUCH-
HOCTb KO BCEM CEHMCMHUYECKH AKTUBHBIM pPa3-
JIOMaM M uX nepecedyeHusM. OCHOBHas 4acTb
onon3ueit [Tamupa — 310 ApeBHME CTAOMIN3H-
poOBaBLIMECS WIM YaCTUYHO CTAOMIN3UPOBAB-
LIMECS MACCUBBI.

IIpoGiemMbl CTPOUTENBCTBA U OCBOCHUS
HA OMOJI3HEBbIX CKJIOHAX.

IToBepXHOCTH APEBHUX OIOJ3HEBBIX CKIIO-
HOB ¥ MaCCHBOB B CBSI3U C 0COOCHHOCTSMU CBO-
€ro CTpoeHus 1 00nuka, Ha Tepputopuu Ilamu-
pa Bceraa IpUBJICKaIM BHUMAHME JIFOIEH, Kak
Haunbosee 6IaronpusATHbIE OOBEKTHI ISl X035 -
CTBEHHOI'O OCBOCHUSI.

IIpu cTpouTENbCTBE U OCBOCHUU TEPPUTO-
pUH C OIOJI3HEBBIMU CKJIOHAMHU CYIIECTBYIOT
npo0aeMbl, CBS3aHHBIE C HAJTUYHUEM IPHPOI-
HBIX yTPO3 YU BO3HUKHOBEHHEM OIIACHBIX TEX-
HOTCHHBIX SIBJICHUU. B CBSA3M ¢ OTMEUEHHBIMU
npobiemamu omnon3Hu Ilamupa nomkHBI pac-
CMaTpUBaThCs B ABYX I'pyIIIax:

3a

OmnonsHy CI0KHO-IEPEXOJHOIO THIA C 3a-
XBaTOM KOpeHHbIX nopoxa. dakropamu ¢op-
MHUpPOBaHHME TaKUX OIOJ3HEH SBISAIOTCS Mopa-
KEHHOCTH CKJIOHOB IpoIeccaMy (PU3NIECKOTO
BBIBETPUBAHUSA, CEICMUYHOCTh U aHTPOIIOTEH-
HBIN (haKTOP, KOTOPBIE B YCIOBUAX Y3KUX JJOIUH
[Tamupa uame Bcero oOpasylOT pPa3IUYHOIO
THUIA [IEPEKPBITHUS, C MTOCIEAYIOIINUM 00pa3oBa-
HUEM U MPOPBIBOM 3aBasIbHBIX 03€p [9]. Takue
OIOJI3HU B CBOIO OY€pe/lb CTAHOBATCS HMPUYH-
HOW BOBHUKHOBEHHS KaTacTpO(pUIECKOrO sBIIe-
HUSL — NMPOPBIBHOTO CEJIsl, KOTOPBIA MOXET 3a-
TOIUTb, PA3PYLINTh HACEIEHHBIE TYHKTHI U BCE
OOBEKTHI B JOJTMHHOM YacTU. 30HbI MOPAKECHUS
OT MPOPBIBOB MUHOT/IA MPOTATUBAIOTCS HA COTHU
KUJIOMETPOB. B 30HE mOpakeHHs MOTYT OKa-
3aThCsl COTHH YEJIOBEUECKUX KHU3HEH, KOTOphIE
HUYEM He BOCIOIHSAIOTCS.

[Ipu HaTypHBIX HAOMIOACHUSAX U TIPU Jie-
mHU(GPUPOBAHUN CHYTHUKOBBIX CHHUMKOB IO
nonmune p. llloxmapa ycranoBieHno Oonee 5
OTIOJI3HEOMNACHBIX CKJIOHOB.  HeycroiiunBoe
COCTOSIHUE HEKOTOPBIX JAPEBHHUX OMOJI3HEH IMo-
3BOJIACT MPEINOIOKUTh, YTO HA TEPPUTOPUU
nonunsl p Hloxmapa cymecTByroT yrpossl 00-
pa30BaHUs HOBBIX MEPEKPHITUN TOJIHUH B paiio-
He kunuiakoB Pumkuct, bapmkunran, 3anuHil,

Hymx. (Puc.2)

N

<

r 2

Puc. 2. Ob630p mecm nposenenus onoazueil 8 doaune p. Llloxoapa. [lpumeyanue: Ilamuyeonvhvie
36E300UKU 0O03HAYAIOM NPOSGNEHUSL ONOAZHEU C 3AX8ATNOM KOPEHHBIX NOpoo. Yemuvlpéxyzonvvie
36E300UKU YKA3LIBAIOM HA ONOJI3HU MEXHOLEHH020 Xapaxkmepd. (cHumok ¢ cauma GoogleEarth)



Ikonozun

BropnuHbie ONMOJI3HU TEXHOTEHHOIO Xa-
pakrtepa. Jlrob0as xo3slCTBEHHass JESATEIIb-
HOCTb Ha JIPEBHUX OINOJI3HEBBIX CKJIOHAX U
MacCUBaxX pPaHO WM IO31HO BBI3OBET aKTU-
BU3ALIMIO OTAEIBHBIX ero uacteil. OcoOeHHO
OTacHBl ISl OMNOJ3HEBBIX MAaCCHBOB JIIOOBIE
MOJPE3KU CKIOHOB— IIPU CTPOUTENILCTBE J10POT,
KaHaJoB, JIOMOB, IPOBEJAECHUU B3PBIBHBIX pa-
00T, HEKOHTPOJIMPYEMBIH TIOJIHB HII OPOLICHHE
KpPYMHBIX MaCCHBOB, YTEUKa U3 BOAONOJAIOIINX
ceTell, cOpoc OBITOBBIX BOA. HekoHTpommpye-
MO€ YBEJIMYEHUE TEXHOTEHHOW HArpy3Ku IpHU-
BOJSAT K aKTUBHM3ALIMK OIOJI3HEH C yIpO30i Ha-
CENIEHHBIM IMYHKTaM, OTIEJbHBIM XO35HCTBaM,
3eMJISIM U ApYTHM oObekTaMm [6 ].

Ycra"osiieHo, uto 3a nocieanue 30 JeT B
pe3yabTrare BO3ACHCTBUS UYEJIOBEKa Ha OKpY-
xarouyro cpeny Ha teppuropun I'BAO, mpo-
m3ouutn 6onee 100 cirydaeB MposIBICHUS T€0-
JIOTMYECKUX MPOLECCOB, B TOM YHUCIIE ONacHas
AKTUBM3allhsl OIOJI3HEH B KHIIakax TyCuéH,
3anymxk, bapomx, Cymmkes, bomom. Yanmyn,
Hypep, Xek, 3eB, Ymapax.

[Ipencrasnennsie Boime mpodiaemsl ['BAO,
CBSI3aHHBIE C HUCIOJIb30BAaHUEM OIIOJI3HEOIAC-
HBIX TEPPUTOPUH, TIO3BOJISIOT TOBOPUTH O TOM,
4To Oosee menecooOpa3Ho paccMaTpuBaTh ITU
poOJIeMbl HE B MTOMCKE METOZ0B 0€30IacHOro
CTPOUTENIbCTBA HA OTOJI3HSX, a B ONPEACICHUN
CTpaTerud W BbIOOpa MEpONpHUATHil 1Mo 00e-
CIICUEHUIO YCIIOBUH 0€30I1aCHOTO MPOKUBAHUS
Ha YK€ OCBOEHHBIX OIOJI3HSAX U OMOJI3HEBBIX
CKJIOHAX.

OnHuM H3 MEpBBIX U 00S3aTEIBHBIX TAKUX
MEpPOIPUATHI SBISETCS OLIEHKA OIOJI3HEBOU
yTPO3bl HA Pa3IMYHBIX TEPPUTOPUSX U OIIpEe-
JeHue (BBIJIETICHUE) YYACTKOB, IJI€ CTPOUTEIb-
CTBO 3aIlpeIlaeTcs WIK HE PEKOMEHTyeTCs.

[Ipy HEOOXOIMMOCTH CTPOMTEILCTBO Ha
OTIOJI3HEOIACHBIX TEPPUTOPUSIX 005A3aTeIbHO
IIPUMEHEHHUE KOMIUIEKCA 3alIUTHBIX COOpPYKe-
HUW U IPELyNpeKJA0MNX MEPONPUATHH, CO-
OJTIONICHNE «OXPAHHBIX 30H).

Poab ouenkn B BbIOOpe 3¢ dekTHBHOM
3alllUThI OT ONOJI3HEH

OddexTrBHAs 3amUTa OT OMOJI3HEH B yC-
noBusiX ropHoro [lamMupa Bo3MoXHa TOJIBKO Ha
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OCHOBE 3HAHUS 3aKOHOMEPHOCTEW pa3BUTHS
OTIOJI3HEBBIX IIPOLIECCOB, U COBPEMEHHOIO HX
COCTOSIHUS. DTOMY TPeOOBaHUIO COOTBETCTBYET
IIPOBEJICHUE AETAIBHON WH)XEHEPHO-T€0JIOTH-
YECKOM OLIEHKHU Ha BCEX OIIOJI3HEBBIX MacCUBaX,
ONOJI3HAX U OIOJI3BHEONACHBIX TEPPUTOPUSIX.
Onenka npegycMaTpuBaeT:

* H3yuenwue ycnoBuii u pakTopoB oOpazoBa-
HUS OIOJI3HEH.

OnpeneseHne TUIOB U MEXAHU3MOB CMe-
LICHMUS.

Brinenenue Beaymux (GakTopoB U KpUTE-
pHUEB OINOJI3HENPOSIBIICHUS, UX CBSI3b U 3a-
BUCHUMOCTb C JPYI'MMM T'€0JOIMYE€CKUMU
IIPOLIECCAMHU.

XapaKkTepucTUKa COBPEMEHHOIO COCTOS-
HUS M yCTOMYMBOCTU CKJIOHOB M MAaCCUBOB.
Onpenenenue (hakTOpoB U MPHUUUH CYIIIE-
CTBYIOLIEM M BO3MOXXHOW aKTUBHU3ALUMU
OIIOJI3HEH.

Boiaenenue u xapakTepUCTUKHM 30H IOpa-
JKEHUS OIOJI3HSMM.

Pexomenpanuu o CHUKEHUIO OIOJI3HEBOU
YIPO3BI.

KoHeuHbIM pe3ysbTaToOM OLEHKU OIOJI3HEH
U OIOJI3HEONACHBIX TEPPUTOPUI SABJISETCS CO-
OJIIOICHUE CXEMBI:

Ouenka yrpo3 — OuneHka ysi3BUMOCTH
— OuneHka pucka.

Co3znanHble HA OCHOBaHUHU OLIEHKH Mozenu
Pucka cmyxar o00CHOBaHMEM JJIsl OIpezene-
HUS U BbIOOpA MEPOIPUATUH 3aIUTHl U MPE-
YIPEXKICHUS OIIOJI3HEN.

MuTHranusi — MEpONpHUATHSA 110 3alUTe
U NpeaynpesKIeHHI0

[maBHBIMU MEPONPUATHAMU 10 CTAOMIIN3a-
LMY OIIOJI3HEBBIX CKJIIOHOB SIBJISIOTCSL:

*  TUAPOU3OJISLMSA BOJAONONAIOIIUX CUCTEM;
TOYEUHBIE JPEHAXKMY;

OTBOJI BOJI C OIIOJI3HEBOTI'O TEJIA;

3aJIECEHUE OIOJI3HEBOIO CKJIOHA;
HOPMMPOBAHHBI U PAa3yMHbIU IOJUB IIPH
OpOLLEHUH 3EMEIID;

TE€ppacupOBaHUE U INIAHUPOBKA CKIIOHOB;
JacTUYHAas pa3rpy3Ka ONOJI3HEN;
OpraHu3anys CUCTeM HaOIIOeHUN
OIIOJI3HEBBIMHU ITPOLIECCAMH.

3a



IKonozusn

OnbIT paboT HA OMOJ3HEBBIX TEPPUTOPUAX
[Tamupa mokas3pIBaeT, 4TO HA MEPBOE MECTO IO
3HAUUMOCTU JJISi aKTHBHM3AlUU OIIOJI3HEBOTO
nporecca BBIXOJUT HAJIMYUE M COCTOSIHHE BO-
JIOTIOJIAIOIIUX U OPOCUTENBHBIX CETEH.

HauanpHas akTMBH3a1Ms JPEBHUX OIOJI3HE-
BBIX CKJIOHOB, KaK IPaBUJIO, IPOUCXOIUT Yepe3
5-10 ner mocne cauu COOpyKEHHs B dKCILTya-
TalUI0. 3a 3TOT IEPUOJ U3HOC COOPYKEHUS B
yCIOBUAX BbICOKOTOpbsa Ilammpa cocrasisier
15-20%. Kpome 3TOro, MHOrue BOIOIOJAIO-
IIMe CHCTEMbl M3HAYAJIBHO COOpPYKAIOTCS 0e3
THJIPOU3OIISIHH.

B pesynbrare GuiasTpanyu U yT€UYKU BOJ
U3 KaHaJlOB M CeTel HayMHaeTcsi 0OBOTHEHME
OTOJI3HEBOTO CKJIOHA, CYIIECTBEHHO H3MEHS-
I0TCSl (PU3MKO-MEXaHMYECKHUE CBOMCTBA TpyH-
TOB, MPOMCXOIUT HM3MEHEHHE M Iepepacrpe-
JiefIeHUE HAIPSDKEHUH B OMOJI3HEBOM MAacCCHBeE,
o0pa3oBaHME OIOJI3HEBBIX TPEIIMH, Hapylle-
HUE €MHOM CTPYKTYpbl MacCUBa, OTYJICHCHHE
U CMEILIEHNE TPYHTOBBIX Macc 110 CKJIOHY [2].

IIpu BbimonHenun npoektoB AKAH Ha
teppuropun [lamupa B 1997-2022 romax Ob110
nuzyueHo Oonee 400 Hacen€éHHBIX IMYHKTOB C
pa3NUYHBIMU  KaTETOPUSMHU OMACHOCTEH OT
IpUPOIHBIX yrpo3. M3 Hux nopsaka 20 Hace-
JEHHBIX IyHKTOB PACIIOJIOKEHbBI HA IMOBEPXHO-
CTH aKTHBHO Pa3BHMBAIOLINXCS JIPEBHHUX OIOJI3-

& 4

Puc.3. Ilponosxcennwiii 6e3 cudpousonayuu 3emasnol kanai Bezoapa-Mudenseo, komopwiil s67151emcst
2NABHBIM (PAKMOPOM 00PA308AHUL MEXHOLeHH020 onoasis. Aemop ¢omoepapuu llagues I B.
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HEBBIX YYaCTKOB, CBSI3aHHBIX C TEXHOTCHHBIMU
BO3/ICUCTBUAMHU — (PUIBTPALIUS BOJIBI U3 OPOCH-
Tenel, HecoOII0ICHNE HOPM TOJIMBA, MOAPE3Ka
CKJIOHA, BBIPYOKa pacTUTENLHOCTH Ha CKJIOHAX
u 0e3 KOHTPOJbHBIM BBINAC MEJIKOPOraToro
CKOTa Ha CKJIOHAX M T.JI.

B mpenenax BoCbMU U3 HUX BBITIOJHEHBI B
pasHble TOJbl MEPONPHUATHS 110 CTAOMIU3ALIH
OTIOJI3HEBBIX CKJIOHOB. B Hactosmieit pabote
MBI XOTUM MO3HAKOMHUTH BAC C OIBITOM CTAa0H-
JU3alMU Ha IPUMeEpe TPEX TAKUX YYaCTKOB:

Kumnak Hopask pacnonoxeH 1o J€BOMY
6opty monuusl peku Hloxnapa B 51 kM ot ro-
pona Xopora u B 6 KMJIOMETpax OT pallEHTpa
Pomtkana

I'maBHBIMU OporpadUueCcKUMHU IIEMEHTAMHU
MECTHOCTH siBsitoTCs peka llloxnapa u orporu
xpe6toB lllyruan u Baxan [4]

Jlonuna B paiioHe 00cCiIeqoBaHUS HMEET
aCUMMETPUYHOE CTPOCHHUE C (pparMEeHTaMHU CO-
XPaHUBIIUXCS aKKYMYJISTUBHBIX TEPPAC ajulio-
BUAJIBHOTO U (DIIOBUIIALUAIIEHOTO TPOUCXOXK-
JICHUS.

AKTUBH3aIUs  OMOJI3HA TNPOM30ILIAa HA
ydacTke AHJDKHH. [71aBHBIM (hakTOpOM OMOI3-
HeoOpa30BaHMsl SIBIACTCS WHOUIBTPAIUS BOIBI
13 BOAOIOJAIOLIEr0 KaHana Besnapa-Munen-
Be. (Puc.3). Kanan mocTpoeH KycTapHbIM CIO-
co0OOM M HE THAPOU30JIMPOBAH.




Okonozun

B pesynbrare HecoOmIOneHNs HOPM TOJIMBA
1 0EeCX03HOH yTeuKH BOJbI U3 KaHaja BHHU3 1O
CKJIOHY aKTHBU3HMPOBAJICS TEXHOT'CHHBIN OTOJ-
3eHb [6]. AKTUBH3ALIKS OMOI3HS IPOU30IILIa Ha
BEPXHCUCTBEPTHUYHBIX MOPCHHBIX OTIOKCHHUSX.
OmnomnseHb MO MEXaHU3MYy OOpa30BaHHs OTHO-
CUTCS K ONOJI3HSM CJIOKHO-TIEPEXOIHOTO THIIA,
TaK KaK HIDKHSS U CPEJIHSS YaCTH OIOJI3HEBO-
ro CKJIOHa OOBOJHEHHI (TIEpexo] OT OIOYHOTO
CKOJIBKEHUS K OTIOJI3HIO-TIOTOKY). B HacTosIee
BpeMsi CBOMCTBAa TJIMHUCTBIX OTJIOXKCHUU Ha

HIDKHEH M cpe/iHel YacTsIX CKIOHA HAPYIICHBI.
I'pyHTBI HAXOAATCS B BIaKHOW COCTOSIHUU.[2].
B Hacrosiiiee Bpemst BEpXHss 4acTh OIOJ3-

BN

a

HEBOTO CKJIOHA IOJIHOCTBIO TMOpa)XeHa U pa-
30pBaHa MHOTOYHCIICHHBIMU pPa3HO OpPHEH-
TUPOBAHHBIMHM  OMOJ3HEBBHIMU  TPEIIMHAMH.
TpemuHbI B I1aHe UMEIOT U3BUIIHCTYIO OpMY,
OTKPBITHIE, MECTaMHU 3aMIOJTHEHBI 0OIOMOYHBIM
MatepuaioM. [ 1yOnHa 3axBaTta TpelIuH pa3Has
u xonebnercs ot 0.2 M 10 1 M pu anmuHe ot 3
10 25 M u mupuno# 10 0.5 m. (Puc. 5). Crenka
CpBIBa OMOJ3HEBOTO TeJa HAXOIUTCS Ha BHICO-
Te oT 1.5 10 2.5 M Haj roJIoBOI OMOJI3HEBOTO
Tela W CJIOXKEHA PBIXJIOOOJIOMOYHBIMU CYTJIH-
HUCTO-CYTEeCYaHBIMU OTIIOKCHHUSIMH C BKITIOUE-
HHUEM OTJICIbHBIX CKaJbHBIX 00710MKOB.[9; 10.]
(Puc 4)

Puc. 4 (a; 8) Ononzuegvie mpewunvl 2pagumayuoHHoO20o Xxapaxmepa
U CMEHKA Cpbléd ONOJ3He8020 CKIoHA. Aemop homoepaghuu lllapues I B.

Puc. 5 (a; 8) Ononsnegoti cCkion ¢ epasumayuoHHbIMU MpewuHamu.
Aemop ¢homoepaghuu Iupmamaoos V. P.
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[Ipob6nema 3akiaroyaeTcs B TOM, 4TO IIPHU pe-
aJM3alK OIOJI3HEBBIX MACC BEPOATHOCTH IIO-
paskeHHsI 2 KUIIBIX XO3SICTB OYEHBb BBICOKA.

Taxk ke B 30Hy IIOTCHIMAJILHOU OIIACHOCTH
OT OIOJI3HS MOMNAJAI0T 2 XO35AHCTBa.

BeposiTHOCTh aKTHBM3AaLMU TEXHOTECHHO-
IO ONOJ3HS BBICOKAsl, O UEM CBUJIETEIILCTBYET
OOBOJJHEHHOCTh HW)KHEH M cpenHeil uactei
OION3HEBOro CckiIoHa. OObBEM BO3MOXKHOTO
onosi3HeBoro cmemeHuss cocrasiasger 10000
KyO M (mipu mmpune pponta 70m, anune 40 M u
r1youne 3axBara ot 3 10 4 m). CormacHo cTpoe-
HUIO CKJIOHA U MECTHOCTH JAJIbHOCTb IIOpake-
HUS OIOJ3HEBBIMM MaccaMM OPUEHTHPOBOYHO
MokeT coctaBuTh 300-400 m.

C umenpt0 CcTaOMIM3AIMM  OMOJI3HEBOIO
CKJIOHa co cTopoHbl opranuzanuun AKAH pe-
aJIM30BaH MPOEKT MO FMIPOU3OISAINH KaHala U
pasrpy3ke OINOJI3HEBOIO CKIIOHA IYyTEM CTPOM-
TENbCTBA TEPPAC.

Kumak IlyBaxeB pacrnonoxeH B cpel-
HEM TEYEeHUU OOKOBOU CyOmonuHbI pyubs Kyp-
nak (lapsunomx), nesoro npuroka p. Lloxna-
pa B 25 kM ot paiinenTtpa Pomrkana u B 18 km k
IOr0-BOCTOKY OT 00J1aCTHOTO IIEHTpa I. Xopora.

JKunble cTpoeHus pa3MelIeHbl Ha MOBEPX-
HOCTHU JIpEBHEro KoHyca BbIHOCa pyubs Lllap-
BUJIOJDK. AOCOIOTHBIE BHICOTHBIE OTMET-
KU MECTOIOJIOKEHHS KHUIIJIaKa BapbUPYIOT OT
2470 o 2660 M, OTHOCUTEJIBHOE MPEBBIIIEHNE
MeCTa Pa3MEIEHUsT JOMOCTPOEHUIN KHUIIIaKa

Haj ype3oM pyubs llapsunomx 2-3m.

Onomn3HeBblE MPOLECCHl PAa3BUTHl HA IIpa-
BOM 0oty monuubl p. HlapBuaomx, Ha BeicOTe
100-300 M OTHOCHUTEIBHO IOBEPXHOCTH KOHYCA
BbIHOCA. OTONI3aHUSAMH 3aTPOHYTHI MOPEHHBIE
OTJIOXKECHHUS, CIIOKEHHbIE CKaJIbHBIMU 00JIOMKa-
MU C BKJIIOYCHHEM IIEOHS U CYIECH.

B xozne paHee MHKEHEPHO-I€OJIOTMYECKUX
BHU3YaJIbHBIX O0CIIeIOBaHUN Oblla BBISBICHA
HUILIA OTPBIBA JIBYX CTAaphIX (MO3IHETOJIONECHO-
BbIX) ONIOJI3HEH cioxHoro tumna. [lapannensHo
OpOBKE CTEHKHM CpbIBa 3THX OIIOJI3HEBBIX Tell
OTMEUEHBI OTKPBITHIC TPELIMHBI, CBUACTENb-
CTByIOIIME OO OIOJM3HEBBIX IIOBMXKKAX Ha
CKJIOHE.

C 9-ro no 11-e urons 2016 roga npousonuia
AKTUBU3ALUS JIPEBHETO OIIOJI3HEBOIO CKJIOHA,
PACIIOIOKEHHOTO MO IMPaBOMY OOPTY pydbs
[Tapsunox y kunuiaka llysmkes. B pesynbra-
TE€ aKTUBU3AIIUH OIOJI3HEBBIX IPOLIECCOB 0Opa-
30BAJIUCh CBEXHE AYrooOpa3zHble OIMOJI3HEBBIC
TPELIMHBI ¥ TPEIIMHBI 3aK0JIa Pa3HOTO Harpas-
JeHus. BpicoTa HUIIM OTPBIB OIIOJI3HEBOTIO TEJIA
cocrasisier 1-2 metpa. (puc. 7). llupuna pac-
KpbITUA TpeuuH coctasiseT oT 10 mo 30 cm,
BUMMAasi TIyOWHA MOpPaKEHUsI CKJIOHA TPEeLu-
HaMHU OT 3-X 210 5-U MeTpoB. J{JIMHa TpeuuHbl
OTpbIBA Ha OIIOJ3HEBOM TEJIE COCTABIISIIOT OT
20 go 100-150 meTpoB u BMeeT AyroodpazHyro

dbopmy. (Puc. 6)

Puc. 6 (a; 8). Tpewgunvl ompwuisa Ha ononzneeom mene. Aemop pomoepaghuu Iupmamados ¥
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Ikonozun

OtmeuaeTcst yBiIeueHHE NeOUTa BBIKIMHU-
BaIOIUXCSl POJTHUKOB HA OIMOJ3HEBOM CKJIOHE,
0COOEHHO B sI3bIKOBOM yacTu. [Ipousomwio uc-
KpUBJICHHE JPEBECHBIX pPACTEHUN Ha OMOMN3-

HCBOM TeJE€ M pa3pyllicHHEe Ha HEKOTOPBIX
OTpe3Kax 2-X OCHOBHBIX OPOCHUTEIBHBIX CH-
CTeM, TPOJIOKCHHBIX Yepe3 OMOJI3HEBOE TEJO.
(Puc.8).

Puc. 8 (a; ) Hckpusnénnvie oepesves 6 pesyivmame akmusu3ayuil OnoisHs.
Aemop ¢homoepaghuu I[upmamados V.

I'maBHBIMU (paKTOpaMU aKTUBU3ALIUH OTOJ3-
HA ABJISAOTCS
* OcBoeHHuE U MOJUB CO CTOPOHBI MECTHBIX

JKUATEJIEN IPEBHETO OIMOJI3HEBOTO CKJIOHA.

° VBennueHue IL€6I/IT8. BBIKIIMHUBAOIIUXCS

POJITHUKOB Ha OIMOJI3HEBOM TEJIE.

* Kpyrtusna ckiona.

Jlnst craOmiM3aluy  OIMOJI3HEBOIO CKJIIOHA
co croponbl opranuzanuu AKAH peannzoBan
MPOEKT M0 TUAPOU30ISAIUN KaHala Haj OMO3-
HEBBIM TCJIOM.

Onousens 3anynx. [lpeBHuii celicMOreH-
HBIM OIOJI3EHb CKOJIBKEHUS CIIOXKHO-IIEPEXO/I-
HOTO THWIIA PACIOJIOKEH IO TMpaBoMy OOpTY
pexu 3anymkaapa. Hax onosi3HeBbIM CKIOHOM
PacHoIOKEHbl OpOILIAEMBbIE 3€MJIM KHIIUIAKA.
HuxHss yacTh CKIIOHA Mozpe3aHa BOJONOAA-
ouM apblkoM. Onoi3eHb Hayajdl aKTUBU3U-
pOBaThCsl B HM)KHEW YacTH CKJIOHA HA BBICOTE
nopsaka 150 M OTHOCHUTENBHO COBPEMEHHOTO
pycaa p. 3aHyK1apa B CHIIBHO TPEILMHOBATHIX
1noposiax. bokoBble rpaHMIIbI OMOJI3HS XOPOIIO
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Okonozusn

oOpMIIEHBI, C [Ora MPOCMATPUBACTCS 30HA
ckobxenus. (puc. 9; 10.). [Ipuunnamu onomns-
HEBOW aKTHBU3ALIUM CIEAYET CUMTATh MepeHa-
CBIIEHUE BOJIOW BEPXHEW YacCTH OIOJI3HEBOTO
TeJa CKJIOHA U3-3a HEHOPMUPOBAHHOTO TOJIMBA
Y MIOJIPE3KY aPBIKOM €ro HUKHEH YacTH.

B Hacrosiiiee Bpemsi OIOJI3€Hb AKTUBHO
IBUXKETCS; (DPOHTAIBHOW YacThIO OH Tepe-
KpBUI TPaccy BOJOMOAANOIIEro aphika. O0bEM

il

/ I
WD
! !

:
w2
]

7

OIIOI3HEBOM MacChl He0O0IbII0M, 50-70 ThIC. M3,
OJTHAKO TMPHU EAMHOBPEMEHHOM IE€PEeMEIICHUN
9Ta Macca crocoOHa MEPEKPHITh TOUHY PYUbs
3anymkaapa (mmpuHa pycna pexku 50-60m) c
o0pa3oBaHMEM U TMOCIECAYIONIMM [POPHIBOM
3anpymHoro o3epa. BosHukaeT yrposza oOpa-
30BaHUs TPSI3€KaAMEHHOTO CEJIEBOTO TMOTOKa C
pa3pyUIUTENbHBIMA TOCIEACTBUSIMHU 1T HH-
YKEPACIIOJIOKEHHBIX XO3SIIUCTB.

a

8

Puc. 9 (a; 8) Ononzneonacuwiil ckaon 3anyooic. Paspyuiennas uacmov Kanana
6 pesyibmame axmueusayuy onoasus. Aemop gomoepaguu I'oubnazapos A.

Puc.10. (a; 8) Paspywennas wacmo kanana no caro Qdxcamea
6 pe3yivmame onoasHesvix sgienul. Aemop homoepaghuu I'oudbnazapos A.

Jnst crabuinm3anyu OIMOJI3BHEBOTO Tella B
2003 u 2014 roas! peanr30BaHbl IPOEKTHI, KO-
TOpBIE BKJIIOYAJM PAa3TPy3Ky HEYCTOWYMBBIX

OJI0OKOB BO ()POHTATILHOM YaCTH M TUIPOU30JIS-
g KaHala
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Ikonozun

3akiiloueHue

Ha Bcex ocTanbHBIX OIOJI3HEBBIX yYacTKax
co croponsl opranuzanuun AKAH npoeneHbt
TaKhe XK€ MEPONPHUATHS TO CTAOWIHM3AIUU U
TUIPOU30JISIIIMS BOJOMOAAIOIINX U OPOCUTEIb-
HBIX CHCTEM, YaCTHUYHAs IIAHUPOBKA CKIOHOB
(TeppacupoBanme) U 00pazoBaTEIbHBIC CEMHU-
Hapbl JJIs1 HACEJICHUSI.

Crnengyer mMOAYEPKHYTh, YTO BBIMOJIHEH-
HBIE MEpOMpPUATHUS, KaK IMPABUIIO, SBISIOTCS
BPEMEHHO CTAaOUIU3UPYIONUMHU, ITOTOMY HYTO
CJIOKHO€ CTPOEHHE OION3HEH M pa3sHooOpas-
HbIC IPUYUHBI UX aKTUBU3AINH TPeOyIoT Ooliee
LIUPOKOTO CIEKTPa U PA3IMYHBIX KOMILJIEKCOB
3alUTHBIX W MPOPUIAKTUYSCKUX MEPOTPHUs-
TUH, KaK 3TO BBITIOJIHEHO, HAIIPUMEp, B KHUIILJIA-
kax Lllysmxes, 3anymx u Llopmxk.

B 3akirouenue He0OXOAUMO OTMETHUTh, YTO
HaJIMYMe IBYX OYCHb PA3JIMYHBIX TPYII OMO3-
Hel Ha tepputopun Ilamupa, kak 3T0 ykazaHo
BBIIIIE, ONpEAETseT Ui HAac HEoOXOIUMOCTh
MPUMEHEHHUS CJIEIYIOIUX BHJIOB JESITEIbHO-
CTH IO 3alIUTE HACEJIEHHBIX TyHKTOB OT OIOJI3-
HEM, 10 CHUKEHUIO PUCKA OT BIUSHUS AKTUBU-
3allMM OIOJI3HEBBIX MPOILIECCOB JO MUHUMYMA,
o o0ecrieyeHno OE30MacHOTO CTPOUTEIHCTBA
Y MPOXKUBAHUS HA OIMOJI3HEOMACHBIX TEPPHUTO-
pusx Ilamupa:

1. JleranpHOe H3yuyeHHE BCEX NEPEKPBITUI
PEYHBIX JIOJIMH.

[TocTpoenue moneneit pucka s BCeX Tep-
PUTOpHUH C TAJIBHEW U PETUOHAIBHOU yIpo-
300 OT NPOPBIBHBIX CEIIEH.

OmnpeneneHne U OLIEHKAa BCEX HEYCTOWYM-
BBIX M AKTHBHBIX OIOJ3HEBBIX MACCHBOB
C yIrpo30# Juisi KHUIILJIAKOB W TEPEKPBITUS
PEYHBIX JIOJIMH.

Brienenune yd4acTKkoB ¢ 3alpeleHueM JIo-
00ro BUIa CTPOUTEITHCTBA.

Pa3paboTka mMeponpusTuii ¥ KOMILIEKCOB
3aIUTHI ISl BCEX OCBOCHHBIX U IMEPCIEK-
TUBHBIX K OCBOCHUIO TEPPUTOPHUH C pa3BU-
THEM OTOJI3HEN.

Hau6onee a3 hekTuBHBIM /115 3aKpETUICHUS
OTIOJI3HEBBIX CKJIOHOB M MPEIYyNPEKICHUS aK-
TUBH3AIIMU OTOJI3HEN, HA HAI B3IVIS, SBIISET-

2.
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Csl KOMIUIEKC MPO(MIAKTUYECKUX U 3aLIUTHBIX
MEpOIPUATUH, BKIIOYAKOLIUN:

* 3aKpelUIEeHUE TPYHTOB Ha MEpEYBIaKHEH-
HBIX y4YacTKaX OIIOJI3HEBOTO CKJIOHA METO-
JIOM JIECOHACAXKICHHUS;

pasrpy3ka 1 TeppacUpOBaHHE OIOJI3HEBBIX
CKJIOHOB;

TUJIPOU30JISILMSL KaHAJIOB, PETYJIUPOBAaHUE
cOpoca MOJIMBHBIX BOJ U3 aPBIYHOH CETH;
CTPOro€ HOPMHUPOBAaHHUE IIOJIMBOB Ha BCEX
OpOILIAEMBIX TUIOIIAAX;

IUIAHUPOBAHUE U PETYIUPOBAHUE 3aCTPOEK
B )KWIbIX 30HaX;

IIPOBEJICHUE CEMHHAPOB U 3aHATUH JUIS
HaCEJICHHUS.
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HAZARDS PREVENTION EXPERIENCE AND LANDSLIDES
PROTECTION BASED ON THE EXAMPLE OF WORK EXPERIENCE
OF THE BRANCH OF THE AGA KHAN AGENCY FOR HABITAT
ALONG THE SHOKHDARA RIVER VALLEY (SOUTH-WESTERN
PAMIR, REPUBLIC OF TAJIKISTAN)

Shafiev G.V., Pirmamadov U.R., Azimshoev M. M.

Annotation: This article briefly reviews the experience of the Branch of the Aga Khan
Agency for Habitat (AKAH) in Tajikistan on assessing landslide-prone slopes based on the
example of the Shokhdara river valley.

This article reviews strategic approach to this problem by AKAH, which accomplishes
activities on hazards prevention and disaster risk reduction in the territory of Pamir for
more than 25 years. During that period along the Shokhdara river valley landslide-prone
slopes has been identified in Tusyon, Barvoz, Sumdjev, Zaninc, Bardjingal, Diviokh,
Midensharv, Barodj, Bidizi Poyon villages etc.

The significance of the problems lies mostly on the exploration of the mountainous
areas, natural disasters phenomenon which pose a serious threat to humans and the
facilities of their activities.

Due to the geographical location the region is located within the zone of high risk
from the natural-geological hazards such as earthquakes, landslides, rockfalls, mudflows,
avalanches etc.

In addition to these processes, the territory of the area is worsened due to the negative
impact of climate change which also has an adverse impact on the existing ecosystem.
Deterioration of the environmental condition leads to the disturbance of the natural
balance of the ecosystem with subsequent degradation of the existing lands, bio-resources,
vegetation, and highland pastures, which will regularly affect the growth reduction of
economic opportunities.

In general, the area within the region is mountainous and has limited land resources
that are useful for agriculture and development of agrarian industry. Land scarcity in
combination with growing population in rural areas, forces the community to increasingly
use the natural resources of watersheds, using them as pastures and reclamation of new
lands. Along with this, during the cultivation of land and the use of highland pastures, a
massive deforestation and elimination of exiting herbaceous and shrubby oases happens
that straining the fragile ecosystem of the area. 7

For mountainous communities, such as GBAQO, natural disaster hazards and threats
can be more sophisticated and create more serious problems than in other areas. Sources
of natural hazards can be natural and anthropoge
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Key words: slope exposure, steepness, landslide slope; exogenous cracks, side slope
fracture; moraine; rockfall-prone slope; rejuvenated cracks; removal cone; thickness,
landslide volume
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MO/IEJIb CLIEHAPUS BO3JIEMCTBUS 3ATOILIEHUA JOJWHBI PEKU
TOI'Y3BYJIOK B CJIYYHAE KATACTPO®UYECKOI'O ITPOPBIBA O3EPA
YHAJIBIKYJIb 1 OIIBIT NTIPOBEAEHUSA PABOT ®UJINAJIOM AI'EHTCTBA
AT'A XAHA 110 XABUT B TAJIUVKUKUCTAHE 110 CHUKEHUIO PUCKA»

Iaduen I'.B., Umponmoen X.

Aeenmemeo Aea Xana no ycnosusam scusnu Hacenenus 8 Tadscukucmarne

Annomauun: B cmamve kpamko paccmampusaiomcs onvim pabom Dunuana azem-
cmea Aea Xan no Xabumam e Taosxcuxucmane no pazpabomie mooenu 8030etcmasus ceie-
8020 nagooka no donune p. TyKy30V10K 0Om 803MONCHO20 NPOPBIBA BbICOKO2OPHO20 03epa
Ynanuxyn coenacno pazpabomannou maxcumanbHoOU cyeHapuu pucka.

OcHOBHOU YeNblo NPOBEOeHHbIX UCCIe008aAHUL ABIAeMcs  NpusiledeHue SHUMAHUe
CReYUanUcmos8 no UHICEHEPHbIM U3bICKAHUAM 8 CMPOUMENbCmEe HA CYWecm8yiou)io
npobnemy ¢ mouKu 3peHusi NepCNeKmu8 o CHUNCEHUI0 PUCKA Npu 3awume 1ooell u mep-
pumopuu 0m OnacHvlx NPOPbIBHLIX cellell. AKmMYyanrbHOCmb UCCIe008aHUS 3AKNI0YAEC 8
MOM, YMO 8 C8A3U C AKMUBHBIM 0CBOEHUEM OAHHO20

pecuona 03uuKaem npooiema 6opboOblL ¢ ONACHLIMU NPUPOOHBIMU NPOYECCaAMU U s8T1e-
HUAMU (3eMIiempaceHUusMU, 008AIAMY, ONONZHAMU, CENIAMU, CHEHCHLIMU IAGUHAMU, 3AMO-
neHuAMU U m.0.), Komopwle xapakmephul 0as [O2o-3anaonozo Iamupa. Ocoboe mecmo
cpeou nepeuucieHHbIX Npoyeccos 86U0Y 6HE3ANHOCMU 603HUKHOBEHUS U, KAK clle0cmaue,
KamacmpoguuHocmu nociedcmauti 3aHUMarom ceiegvle NOMOKU, C8A3AHHbLE C NPOPLIBA-
MU 8bICOKO2OPHBIX (8 MOM uucCie 1eOHUKOBbIX) 03ep. B cmamve 0aemcs xapakmepucmuxa
ozepa Ynanuxyn Huoxcnuii b6accetina pexu I yum, nonyueHHas no pe3yivmamam noiesulx
uccnedosanuil (6 mom uucie O6AMUMEMPUUECKUX CbeMOK) U AHAAU3A OUCTNAHYUOHHBIX
O0aHHbIX (Mmonozpaghuueckux Kapm, pazHo8PEMEeHHbIX CNYMHUKOBLIX CHUMKOS).

Knrouesvie cnosa: niomuna, npopvigoonachoe ozepa, celegou ouaz, cenesoll 8dl,
Yepo3a, MUumu2ayuoHHvle NPOeKmyl, CUCeMa PaHHe20 ONOBbILUEHUS, CHUNCEHUS PUCKA.

140



Okonozusn

Bsenenue. IIpopbIBbI JIETHUKOBBIX 03€ED SB-
JISIFOTCSL OTHUM U3 HamboJiee pa3pylIuTeNIbHbIX
CTUXUUHBIX OCJICTBUI B BBICOKOTOPHE.

HX crencTtBueM sBISIIOTCS CEIIEBbIE IOTOKHU
U MPOPBIBHBIE MABOAKH, PACIPOCTPAHSIOLINE-
Cs Ha JIECATKU KWJIOMETPOB BHH3 IO JOJIMHAM,
YHHUTOXAIOIIHE HHPPACTPYKTYPY U YHOCSIIIHE
YEJI0OBEYECKHUE KU3HU.

[Ipu moaroroBKe cTarbu aBTOPAMH UCIIOJb-
30BaHbl MaTepHUaIbl 3aKJIOYUTEIBHBIX OTUYETOB
«OTnanéHHble reoJOrnYeCKUe yrpo3bl B BBICO-
KOrOpHbIX pernoHax Tamxukucrana» TamKuk-

GENERAL MAP OF TAJIKISTAN
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Puc. 1. Ob30pnas kapma Pecnyonuxu Tadacuxucman

Kparkasi xapakrepucTuka BOX0COOPHO-
ro 0acceiina

Cy60acceifn Ymanukyl ¢ ceBepa OrpaHuYH-
BaeTcsi orporamu Pymanckoro xpe0rta ¢ BOc-
Toka FOXHO-AnudypckuMm XpeOToM H ¢ rora
[yraanckum xpedtom. Ilnomans BomoCcOOp-
Horo OacceifHa coctaBisieT 1066 kB. kM. B re-
OJIOTUYECKOM CTPOEHHH OacceiiHa y4acTBYIOT
WHTPY3UBHbIE U METaMOP(PHUUECKHE MOPOJIBI.
B reonoro-ctpykTypHOM OTHOILIEHHWU BOAOC-
OopHBIi Oacceltn qonuHbl peku ['yHT pacmona-
raercsi Ha IrpaHULE ABYX TEKTOHMYECKHX 30H
[Tamupa — LentpansuHoit m FOro-3anamHou.
KonuyectBo npenmnonaraemMeix JeIHUKOB 163,
obmel mromanso 50.72 kM?. 3a mocnenHue
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10-15 net B cBSI3M € MOTEIUIEHUEM MPOU30IILIIO
NepeMelIeHue CHETOBOM JMHHUU OT OTMETOK
4500m nmo 4800-4900 M, yTO CIIOCOOCTBOBAIO
aKTHBH3AIMHA CKJIOHOBBIX W TPAaBUTAIIMOHHBIX
MIPOIIECCOB B BHJIE CONUMIIOKINH, OIMOJ3HEH,
CKJIOHOBBIX M PYCJIOBBIX CEJIEH M CXOJa CHEX-
HBIX JIaBUH. [1]

IIpupoaHo-reosornyecKue yrpo3bl

W3  ¢dusuko-reorpapuyeckux IMpoleccoB
paccMaTpuBaeMoOil  TeppuTOpHM  HamOojee
pactpoCcTpaHEHHBIMU  SIBIISIIOTCSL  TIPOIIECCHI
BBIBETPUBAHMSI, KOTOPBIE CIIOCOOCTBYIOT (hop-
MHUPOBAHHUIO CKJIOHOBBIX M TPaBUTAIIMOHHBIX
sBieHuil. B mpunenax BogocOopHoro 6acceiina
K HanOoJiee aKTHBHBIM NPOIecCaM H SIBIICHU-
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SIM OTHOCSITCSI CEJIU UM CKJIOHOBBIE, CHEXKHbBIC
JIABUHbl U KaMHEMaJbl, pexe OMOJ3HU. [6;7].
B mpunmenax u3ydeHHOW TEpPpPUTOPUH HamWOO-
Jiee pacnpoCTPaHEHHBIMU MPOLIECCAMU SBIISI-
10TcA pyciioBele cenu. Cenu 1o TUIy BOJO-Ka-
MeHHble. Haunnasi ot o3epa YnajbiKyib BHHU3
o ponuHe Tyry30ynok, mimHoro 6onee 56 kM
3aukcupoBanbl 58 ceneil. O61acTh 3apoxe-
HUSL CeJIel PACIIONIOKEHA B BEPXOBBIX OOKOBBIX
nonuH Ha BbicoTax Oonee 4000 m. TBépmoit
COCTABJISIIOLLEHN CeJell B OCHOBHOM SIBJISIFOTCS
MOpPEHbI, COBPEMEHHbIE KaMEHHbIE TJIETYEPHI,
o0Basbl M OCHINHBIE KOHyca. BogHo# cocTas-
JIAIOLIEN CEJIEN SBIIAKOTCA BOJBI TAKOLIUX JIE-
HUKOB, (pUpHOBBIE TOJS, JICAHUKOBBIC O03EpaA.
JlanpHOCTh TpaH3UTa Celiel cOCTaBIseT Oonee
10 xm ot ouara 3apoxzaenus. Haubonee mor-
HBIE CEJIEBbIE MOTOKU OTMEUEHBI B paliOHE KHU-
nutakoB  Jlxenonau, Kyprantykait, Mopmx.
B paiione kunuiakoB Kyprantykait 1 Mopax
CEJIEBBIMU OTOKAaMU HEOJHOKPATHO MEPEKPbI-
Bajiack fonuHa p. Tory3Oynok. Cenu mo Tumy
BOJIOKaMEHHBIE.[6]

i ——

—~

e
Puc. 2. O630p 6000cboproeo bacceiina ozepa Ynanvlkyis

B npenenax BomocOopHOTO OacceitHa 03e-
pa pacrnonokeHbl 7 03€p B MOPEHHBIX OTIIOXKe-
Husix. [luranue 03€p mpoucxoauT 3a cU€T Ta-
STHUE JISAHUKOB W (UPHOBBIX mojeil. O3epa B
ypouuille YIaJiblCOi MOPEHHOTO MTPOUCXOXK]IE-
HUS, UIMEIOT OBAJIBbHYIO ()OPMY C BBITIHYTHIMU
o 6opraM 3anMBaMu. MakcumalibHas BbICOTa

CHexXHble JIAaBUHBI OTMEYEeHbl Ha 27
ydacTkax. JIaBUHBI MOKpOTo THIIA, IO 00BEMY
BBIHOCA MEJIKME U KpyIHble. KpynHble 1aBUHbBI
OTMEUYEHBI B IPEJENIax TEPPUTOPUN KUIIUIAKOB
Jxenonau, Kypraurykoit, Mopmx. JlaBunamu
IIEPEKPHIBAETCS] ABTOAOPOra Ha y4acTKaxX MeEx-
ny Jbxenonau-Oxrainok, Jxxenonau-Koi-Te-
3ek. Cxox naBuH HaOMIOAAETCS MO BBIPAOOTaH-
HBIM JIOTKaM, CasM U 110 OTKPBITOMY CKJIOHY B
3aBUCUMOCTH OT KPyTHU3HBI CKJIOHA. [lanbHOCTD
BBIHOCA CHEXKHBIX MAacC OPUEHTUPOBOYHO CO-
craBisger or 400m go 1.5 kM. AkTUBH3aLMsA
CHEXXHBIX JIaBUH OTMEYAETCsl €KEroJHO (Mell-
KHE), KPYIIHBIE JTJaBUHBI — B aHOMAJIbHBIE I'O/IbI.

Kparkas xapakrepucTuka o3epa Yma-
JIBIKYJIb

O3zepo YnasblKylnb pacloIOKEHO Ha BOC-
TOYHOM OKOHYaHuU Pymanckoro xpe6ta B 142
KM OT I. Xopora, B 53 KM OT LIeHTpa JyKaMoara
Bannkana u B 24 kM oT kunuiaka J>kenonau.

e P e~ =
- \,4 A'\

'-"C\_ -

MOPEHHOTO TEPEeKPHITUS HaJ 3epKajoM o03epa
VYhaneikyiab coctapiser 4-5 M. [TmyOuHa Boabl
B pailioHE IUIOTHHBI Kojiebnercst oT 1 10 2 M.
COpoc BoIBI U3 03epa MPOUCXOTUT IO JIEBOMY
0opTy, r/1e BeipaboTaHa toxOuHa mupuHon 10-
11 m. Ha momenT o6cnenoBanus (7 mas 2014
rojia) pacxojl BOJBI MPH CIMBE U3 Yallld 03epa
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cocraBun Q=5m’/cek. PaccrosHume ot o3epa
no crnusiaus ¢ p. Tory30ynok 7.14 km. bokoBas
nonuHa V-o0pa3Hoil Gpopmel (y3kast) B paiioHe
CJIMSHUS TpuoOpeTaeT MmWupoKkyo Gopmy. IIpo-
pBIB 03€pa YHaIbIKylb B €r0 COBPEMEHHOM
COCTOSIHUM TAK)K€ HE IIPEJCTABIISIETCS BOZMOX-
HbIM. ['mnorernueckass yrposa mpopbiBa BO3-
MOJKHA, HO B ClIy4ae IOPbIBA BBILLIEIEKALINX
JIEJIHUKOBBIX 03€p U JONOJHUTEIBHOIO HAMoJ-
HEHHUs KOTIIOBUHBI 03€pa YIablKyib. Bo3Mox-
HO (OPMHPOBAaHUE MPOPHIBHOTO MaBOAKA, T.K.
1o mpaBoMy OOpTY IOJIMHBI YMAIBICOH HaxXo-

JSITCSL. MHOTOYHUCIICHHBIE OCBIITHO-00BaJIbHBIC
KOHYCbl U BO3MOXKHO IOIIPY>KUBAHUE pycClla
cast 00JIOMOYHO OCBIITHBIM Marepuajom. Taxxe
HE MCKIIIOYEHA BEPOSTHOCTBH CEJIEBOIO IOTOKA
13 [IPAaBOro IIPUTOKA P. YAkl HUKE 03€epa, I1e
uMeroTcst 4 HeOONBIINX JIGAHUKOBBIX 03€pa, B
Clly4yae uX IEPENOJIHEHUS IIPU TAsTHUU JICIHU-
KOB.

ComnacHo pacuéry, MakCUMaJIbHBIN Pacxoj
BOJBI IIPU IIPOPBIBE 03€pa MOXKET COCTABUTH

400 M/ cek. mpu 00bEMeE BoJbI B 03epa 0.8 MitH.
3.

M

Puc. 3. Obcnedosanue ozepa Ynanvikyis 6 nepuod MUHUMATLHO20 YPOGHSL 600bL

Kapra (pakTUueckoro marepmasa u pesyabrarbi
ABTOMATHUIMPOBAHHON MHTEPIIPeTalni paciipeaeaeHns

rayoun s osepe Yiaant
o

YENonnuio oGoinavonnn

0 50 100

f

Puc.4. bamumempuueckas kapma Ynanoikyno.
Asemop Yepnomopey C u op. (Omuem MI'Y Poccus. 2017)
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Bo3nukmas npobiaema

[IpoGrema 3akirodaeTcss B TOM, YTO HaJ
03€pOM paCHOJIOKEHBI 5 03€p KAaCKaJHOTO Xa-
pakTepa U MpH NPOPHIBE OAHOIO U3 HUX MOXKET

MPOU30UTH cOpPOC BOABI B 03€pO YMAJBIKYJIb,

910 Oy/IeT CII0COOCTBOBATH YBEJINYECHHUIO PACXO-

J1a BOZBI U3 03€pa B HECKOJIBKO pa3, C MOCIIEy-

IOIIMM Pa3MbIBOM CYIIECTBYIOIIEH MOpPEHHOU

IUIOTUHBIL. Tak Kak IJI0TUHA IO TUITY MOPEHHas,

OHA OTHOCHUTCSl K KaTe€ropuu He YCTOMUYUBBIX .

NHXeHepHO-Tre0I0rnuecKie yCIoBUs JOIUHBI

CJIOKHBIE , JIEBBII M TIPaBBIA OOPT JTOTUHBI TTO-

paskeHbl TporeccaMu (U3NIECKOTO BBIBETPH-

BaHUS U MHOTOYHMCIIEHHBIMM TEKTOHUYECKUMU

HapyLICHUSIMH BUBI Pa3pbiBOB.[5] CKIOHBI B

paifoHe 03epa CKaJHCThIE NP KpyTHU3HE Oojee

450 cioxeHbl CKalbHBIMM TpyHTamu. Kpure-

pUSMH HEYCTOMYMBOCTH 03€pa YNaJBIKYJIb SIB-

JISIFOTCS CIIEAYIONINE (haKTOPBI:

* Hannuwue 5-Tv 1€ JHUKOBBIX 03EP, PacIoJIO-
KEHHBIX IPYT 3a IPyroM B JIOJIMHE

» IInoruHa o3epa ci10keHa U3 HEYCTOMUYNBBIX
OBICTPO Pa3MBIBAEMBIX MOPEHHBIX OTJIOMKE-
1305071

* M3meHeHus miioniaay JeIHUKOB U (PUPHO-
BbIX IOJIEW B Cily4ae MOTEIJIEHUS KiiuMaTa
C TOCIEAYIOLUUM YBEJINYEHUEM IJIOIIAAN
JIETHUKOBBIX 03P B BOJOCOOPHOM Oacceii-
HE YpOUMILa.

IlocTaBienHas 3agaua
[locTaBneHHas Lenb IpeciieaoBajna perie-

HUE CIIEAYIOLINX 3a]1au:

* OrmpeneneHre MapaMeTpoB MPOPBIBHOMN
BOJIHBI, 0Opasyrolieiics B pe3yibTare mpo-
pBIBa E€CTECTBEHHOW IUIOTMHBI JAHHBIX
03€p.

* OrmpeneneHue 30HbI 3aTOMJICHUS B CIy4yae
IIPOXOXKAEHMSI TPOPBIBHOTO TABOKA.

* Oruenka ymep6a B gonuae p. Tory30ynok B
cllydae KaTracTpO(HUECKOro MpophIBa 03€-
pa YnanbIKyib.

OCHOBHOH 1LI€JIBI0 IIPOBEAEHHBIX HCCIIEN0-
BaHUI SBJISIETCS OLIEHKa yuiepba OT IpophiBa
CEpPHUU BBICOKOTOPHBIX 03P YIIAJIBIKYIIb.

IIpn 1moaroroBke MOAENN CLIEHAPHS 30HBI
3aToruieHus: AonuHsI p. Tory30ynok B 6a30Byr0
OCHOBY pacyéra ObLIM MPUHSATHI CCIIEAYIOIINE
HCXOJHbIE JAHHBIE!

* T'maponoruueckue napameTpsl 03€pa;

* HeycroiluuBble y4acTKU Ha TeJI€ IIJIOTHUHBI,
I7JIE BEPOSITHOCTh IIPOPAHA BBICOKA,

* OmudpoBannas Tomnorpaduyeckas Kapra
nonuHsl p. Tory30y/oK BHH3 110 TOJIHHE;

*  MHxeHepHO-reosoruueckoe CTPOCHHUE
60ptoB p. Tory30ynoKk BHU3 110 TOJIHHE;

*  Va3BUMBIE YYaCTKHU, IIE BEPOSTHOCTb 3a-
TOpa C IOCIEAYIOLUM CHHEPreTUYECKUM
3¢ (heKToM BBICOKA.

JIns mpoBeieHus peaBaprUTEIbHON OLIEHKU
30H TOPa)XEHUS OT IPOPHIBHOIO CEJISl U BbISB-
JICHUS1 OTIACHBIX 30H 3aTOIJICHUN MPUOPEHKHBIX
Tepputopuil nonuHsl p. Tory30ynok Obuia uc-
M0JIb30BaHA METO/IMKA MPHUOIMKEHHOTO pacué-
Ta OCHOBHBIX [1apaMETPOB MPOPHIBHOM BOJIHBI.
[8] B ocHOBe pacuéroB ObUIM HCIIOIB30BaHBI
CJIEAYIOIINE SMIIUpUYECKUuEe (POpMyiIbl B TOM
YHClIe:

Omnpenenenne pacxoza BoAbl IPU IPOPHIBE
o3epa (Huggel, 2004]:

Q=W

rae W — 00bEM 03epa, t — Bpems IepesnBa
B CEKyH/JIax.

Bpewms nepenusa t=1000-2000 6bu10 SMIIH-
PHUYECKHU TIOIY4EHO IPU HCCIEIOBAHUH MTPOPHI-
BoB 03¢p B llIBeiinapckux Anbnax [Haeberli,
1983]. Mcxons M3 HaMX YCIOBUH IPU Mak-
CHUMaJIbHOM Pacxofie U3 03epa BpeMs IepesrBa
npunumaercs t=2000 cexyna. Jlenenune oobéma
03epa Ha MaKCUMAJIbHBIM pacxof MAaET BpeMs
UCTEYCHHUS BOJIbI, KaKol OylIeT MakCUMaJIbHBIN
pacxoz1 BoZIbI IPU MPOPBIBE 03€pa.
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Makcu-
Hromaze MaJIbHBIN
BOJIOC- IInomann Jnmina Makcu- O0BéM
Cpennsis Cpennssa pacxon
O6opHOTO 3epkaia | mepuMmerpa MajbHas BOJIBI B
N LIUPUHA, ITyOWHa, BOJIBI ITPH
Oacceiina o3epa o3epa, 1yOuHa, o3epe,
KM M s IIPOpHIBE
o3epa (KB. (xB. KM) KM M MJIH. M
Kn) o3epa,
M3/cex
97.2 0.8 1.31 0.66 1.6 1 0.8 400

IIpu ompeneneHnu mnoOTEph pacxoma IIpo-
PBIBHOM BOJIHBI Ha PacCTOSIHHE ObLIa MCIOJb-

3oBaHa sMnupuyeckas popmyna (John E. Costa

J.E. 1988):

Y3Kkasa oonuHa

MoTepw (X)=100/100-0021"

BbicoTa BonbHbI

LWupokas gonuHa [Motepu (x)=100/100-0052°

Tabnuya npoxodcoenus nPoPvLEHOL 6OIHbB NPU MAKCUMATbHOM CYUEHAPUU

Discharge attenuation for GLOF

formulas on other sheet

Initial Discharge
Upalikul
400
TTpo- Bpewms
g nyckHas | [Hu- Aobe-
T « ®opma | Ilo- | Pac- Y Bricora | Cko- raHus
° = crocob- | puHa
& £ | nmommmbl | Tepu | Xon BOITHBIBI | POCTH mpo-
MecTtomnonoxe- g HOCTh | JOJIMHBI .
Ne = § ona PBIBHOM
Hue ;o) g 124 BOJIHBI
<
§ ® | Narrow
= Wide % | [M/c]| [m*/c] M M Mm/c MUHYTa
Unknown
1 [ Ozepo Ynasl- 0 100 | 400
KyJIb
2 | Cnusiaue p. To- 7,4 Narrow 97 387 325 55 0,09 12 10,3
ry30y70K
3 | Dxemonmu (Ha- 24 Wide 80 319 325 75 -0,02 4,2 66,7
4aJo)
4 | Dxenonau (cepe- | 24,5 Wide 79 315 376 96 -0,09 7 3,6
JTAHA)
5 | dxenonau (ko- 26 Narrow 78 314 376 56 -0,14 8 3,1
Helr)
6 | Okraitnok-1 37 Wide 69 278 240 55 0,11 6 30,6
7 | Oxraiinok-2 38 Wide 69 274 300 55 -0,11 4,3 3,9
8 | Oxraitmok-3 39 Wide 68 271 700 90 -0,56 8,5 2,0
9 | Kypranryraii-1 42 Wide 66 263 927 131 -0,63 8,1 6,2
10 | Kypranryraii-2 43 Wide 65 260 765 50 -1,68 6 2,8
11 | Mopmx 46 Wide 63 251 388 34 -0,57 7 7,1
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12 | Mopmx moct 46,5 Wide 62 249 133 23 0,93 5,4 1,5
13 | Mopk notima 46,5 Wide 62 249 372 64 -0,24 8 0,0
14 | Poxu Has 52 Wide 59 235 270 350 -0,01 12 7,6
15 | Poxu HaB (1. 53 Narrow 58 234 570 350 -0,07 13 1,3
Mocr)
16 | Poxu Hag (aBTO- 53 Narrow 58 234 240 100 -0,01 9 0,6
MOCT)
Mogenb cueHapus npoxoxaeHue NPOPbLIBHO! BONHBI OT 03. Ynanukynb Ao K. Poxu HaB
X VN L
P
14
12
10
8
6
4
0
x e e — - o —_ —_
= o % B 0 2§ >§ >§ E‘ E‘ S B g § 2 g
£ 2 I a = © © © T T 2 T ° £ B
> = = K2 = L £ g © © a E 3 o = ]
o F ¥ = £ o6 o6 o6 & s g g I~
o a ] F e z =z ] T ©
o o c 3 5 p— S x
(@] < o] s x § s
T X [} =4 = 5
: o x 2
S
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Puc. 5. Juaepamma cxopocmu npopuléHoll 801HbI OM 03€pa
Ynanvikyno mexcoy nacenénnvivmu nynkmamu (m/ cex)
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70,0
60,0
50,0
40,0
30,0
20,0
10,0
0'0 | - | — - — . — S
S = © © = o o o0 5 N % 3] Q a e =
$ £ § &£ ¥ & 8 s %z % 8§ ¢ & £ 3¢
S L=, % & 2 )§ :§ >§ S 5 2 * 8 § 2 g
= 2 T 8. = © © © E E = = o £ =)
> S = L= o = g g © © a E[ a = E
9 = < = T e} @) (e} a a § S @ =
3 s (SN o > > ) E ©
Q o o T IS = % = s T
(9] = [e) ]
o = ) < X 3 s
& * [} :[ (- x
S S X &
= g
O
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Puc. 6 Juacpamma spemenu 0obecarnus npopviéHOl BOHbL 0N 03ePd
Ynanvixyne mesrcoy kuwinakamu 8 MUHymax
Tabnuna yiiep6a ot mpopbiBa 03epa YaibIKyilb
Nnowaae MaxoTHele % b
A Hunole AgtomobunbHel | MewexoaHbli Maponoct Agtogopora| flec |Mactbuiwe
33TONNEHUE 3EMMU MenbHuu! N30 (km)
aoma mocT mocT b (km) (ra) (ra)
(ra) (ra)
494 6 1 2 6 1 1 17 12 926 401
500
450
400
350
300 [
250
200
150
100
s0
0 — —— e — —— —- —
4, <,
\"b\ Rl \*& ‘x~°" ‘x~°<' ~x~°‘"\ oc’(o \*"b\ \*@ c\‘z\ q,\*’b\
B 2T SN T F S O
S° @ S & ¢1‘§ S &
3 3 © < &
< = <
s G %
e «"
Q‘\

Puc. 7. luaecpamma ywepba om npopuléa 03epa co2nacHo cyeHapuio

[TpuMepsI KaIbKYISIUN OTIPEIETICHUS TIPOITYCKHON CITOCOOHOCTH pyciia peku Tory30yaok
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mn - max Bedwidh 8§ m
slope 0067 0106 mm Bankinclination 0 (ectangle=  / rapeze=1)
foughness 004 007 Flowheight 250 m
Mannig-Sticker Formla forfow velocty
iR
Q=AY

Variant 1 § L k ! il

Variant2 | ¢ 00% [ om [ 250 9 18| 13 il mS | 28
Variant | 6 005 | oM [ 250 9 18| 108 2 w9 | 306
Variantd | § 00 | o | 2% 9 18 56 il mi | 1%
Variant5 | ¢ 00% [ o0 [ 250 9 18 59 il 0o | 167
Variant§ | ¢ 016 [ 00 [ 280 9 15 62 2 B4 | 176

Puc. 8. Asmomobunvhvii mocm uepes p. Toeyzoynox (kuuwiiax /[icenonou)

mn - max

Bedvidh 2

m

sope 006 007 mm Bank inclination 0 (rectangle= 0/ rapeze=1)
roughness 003 005 - Flowheight 150 m
Mannig-Strickder Formula for fow velocty
L
Q=AY

Variant1 | 73 006 | 0@ | 1% ] 13 ] % ¥ M5 3
Variant? | 23 006 | 0@ | 1% L 13 9 ¥ w2 38
Variant3 | 73 0 | om | 1% 9 13 | 10§ ¥ WA | am
Variantd | 2 006 | 0% | 1% L 13| 54 ¥ 13 [ 1%
Variant§ | 23 006 | 0% [ 1% 9 13 [ 88 ¥ Mi] oM
Variant§ | 23 T ) L] 13 | 64 3% mi |

Puc. 9. [lewexoonwiit mocm uepes p. Toeyszoynox (kuwnax Mopooic)

min Bedwidh 2 m
sope 03 OM mi Bankinclinaion 0 (fectange= 0 / rapeze=")
roughness 003 005 - Flowheight 400 m
Manwig-Stickle Fomla for fow velocty
IR
Q=AY

Variant| 4 L]
Variant2 | | | L] Ll
Variant | 2 04 [ 0% | 400 9 | 1 0 [ 1my ] 2%
Variantd | 20 0 | 006 | 40 L] W |0 L] |18
Variants | 20 | 00% | 006 | 40 L] W | 18 Ll |18
Variant6 | 20 00 | 0065 | 40 £ 2% | 81 L} L A

Puc. 10. Aemomodunvuwiti mocm. Cnusnue pexu Tocy36ynox u pyuvs Kynes (kuwnax Poxu Has)
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IIpumeuanue: B paiioHax pacronoXeHUs
TMEIIEXOAHBIX U aBTOMOOUIIBHBIX MOCTOB (hop-
MBI CEUEHHS pycia PeKU MPUHUMAJIOCh IPSIMO-
YTOJbHBIM; THIPABIMYECKUN pajnyc BOIHBIX
MIOTOKOB PACCUUTHIBAJICA HCX0ns U3 (HOpMbI
CEUEHHs PYCIIa; pacxo]l BOJHOIO IOTOKA B pyc-
JIe paCCYMTHIBAJICS UCXO/IS U3 TIIyOUHBI YPOBHS
BOJIbI B pycCJIe HA MOMEHT 3aMepa ¢ yu4EToM MaK-
CHUMaJIbHOTO YPOBHS; BHICOTA IPOPHIBHOTO BaJia
paccuMThIBajIaCh MCXOIS U3 MPOIMYCKHOM cIio-
COOHOCTH pyciia peKd B pailoHe TOUKHU 3aMepa,
a TaKke oT KoH(puUrypauuu Gopmbl JOJUHBI U
MOp(hOMETPUYECKUX MOKa3aTeae MECTHOCTH;
IUIOIIA/b 3aTOIUICHHSI MECTHOCTH PAacCUHUTHI-
BaJIaCh UCXOAS U3 BBICOTHI IPOPBIBHOTO Bajla U
IUTOIIAN PAcIIPOCTPAHEHUS BOJHOM COCTaBIIs-
foliei ¢ yaéToM MophOMETPUN MECTHOCTH.

IToTeHUMAIBLHO ONMACHBIE YYACTKH € Be-
POSITHOCTBIO NEPEKPBITHS PeK H € MOCIey-
IOLUMH CHHEPreTH4eCKUMH dPPekTamu

CornacHO TPOBEAEHHBIX OLIEHOYHO-TIOJIE-
BBIX paboT mo fgoiune p. Tory30ynok, yCTaHOB-
JIeHbI 2 MOTEHIMAIBHO OMACHBIX y4yacTKa, IJe

T "
N NG

BO3MOKHBI BDEMEHHBIE 3aTOPBI OT IIPOPBIBHOTO
[1aBOJIKA, a TAKXKE YYaCTKH, TA€ BOJAHBINA I1aBO-
JIOK MOXET TpPaHC(OPMUPOBATHCA B CENEBOU
IIOTOK.

Yuacrok 1. PacrionoxkeH B 5 kM BOCTOUHEE
OKpauHbl KHUIUIaKa /[XKEeJIOHIU BHOIbL aBTOAO-
poru Xopor Mypra6. Ha stom y4yactke ponuHa
p. Tyky30ynak mepekpbiTa KOHEYHOW MOpPEH-
HOM. @DpOHTalNbHAs YaCTb MOPEHBI IIPUIION-
HATA OTHOCHUTEJIBHO THUIOBOW 4acTw. IIpopeiB
MOPEHHOU MEPEKPBITHS IPOU3OIILIO C ThUIBHOU
CTOPOHBIL. Pyciio pexu B paiilOHE KOHEYHOU MO-
PEHBI CYy’)KEHHOE, paCCTOSIHUE MEXKAy Oeperamu
49 M, no nHuny 22 M. bopra kOoHe4HON Mope-
HBI KPYTBIE.

B 3aBucuMOCTM OT CYMMAapHOIO pacxo-
Jla BOJBI 3a CUET IPOpBIBA 03€pa YNAIBIKYIIb,
pacxon BOAbl B palilOHE MOPEHHOM IEPEKPBITUS
MOXeT cocTaBuTh 335 m’/cexynay. C yuérom
pa3MbIBa MOPEHHOM IIEPEKPBITHS BOAHBIN I1a-
BOJIOK TpaHCc(OpMUpyeTcsi B CeleBOW MOTOK U
pacxo CeIeBOro MOTOKa YBEIMYUTCS MPEIIIO-
noxkurensno Ha 30%, 1o ecth 10 435.5 M3/ cex.

Puc. 11. Yuacmok mopennoco nepexpvimus ¢ 5 km gocmounee kuuinaxa /[pceionou

Yuacrok Ne 2. Pacnonoxken B 500 M 3a-
najaHee kunuiaka Mop/pk. OH BEIOpaH OToMY,
YTO I10 JIEBOMY IIpUJIETAIONIEMYy CKIOHY p. To-
ry30yJnok B BepxoBbe casi Ha BbicoTax 4800-
4900M B mpuBOIOPA3ACIbHON YaCTU MPOXOJIUT
cHeroBast auHMs. B 2013 rogy B pesynsrare
aHOMAJIHOTO TOTEIJICHUsI B CEHTA0pe Mecslie
IIPOM30MIEN CEJIb IPA3EKAMEHHOIO THIMA, YTO
IIPUBEJIO K BPEMEHHOMY IEPEKPBITHIO pyC-
na pexku Tory30ysi0Kk M pa3pylIEHHUIO MOJOTHA
aBrofoporu Xopor-Mypra0. [lopora 6buia me-
pekpbITa Ha 7 qHed. B Hacrosmiee BpeMs po-

MyCKHasl CIIOCOOHOCTh pycia Ha ATOM y4yacTKe
cBezieHa o MuHuMyMma. I1pu nonxone npopsiB-
HOU BOJIHBI OT 03€pa YHaJbIKyJIb BEPOSITHOCTh
TpaHc(opMalu BOAHOTO TOTOKA B CEJIEBYIO
Maccy odeHb Bbicoka.[2]. llupuna pycna 15 M,
MaKCHMaJjbHas MPOMYCKHAas CHOCOOHOCTH CO-
rmacHo KanbKymsiun 300-340 m*/cex. [IpooGie-
Ma 3aKJIF0YaeTCsl B TOM, UTO HUJKE TI0 JOJIMHE B
paifone kumaka Poxu HaB nabmromaercs oa-
3HC JIECHOTO Y4acTKa Ha MONME PEKHU, YTO MO-
KEeT CocoOCTBOBAaTh HOBOMY CEJIEBOMY 3aTOPY
U yrpose tepputopuu kumuiaka Poxu Has.
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Puc. 12. Yuacmox cenesoco samopa 6 500 m 3anaouee kuwnaxa Mopooc

C 1enbIo0 CHUKEHUS PUCKA MTOPAKCHHUS JKU-
JIOM 30HBI KUIUIaKa J[>KemoHu, opraHu3anuen
AKAH B 2015 rogy B pamke npoekta COSE B
17 kM oT kumiaka J>KenoHau, BhIIIE IO Teue-
Huto peku Tory30ynok Oblja ycTaHOBIIEHA CU-
cTeMma paHHero omoBenieHus. Llenpio mpoekTa
SIBIISTIOCH paHHEe MPEeAyNnpexIeHIE HACEICHUS
kunuiakoB J[>xenonnu u Kypranrykaii B ciayyae
MPOpbIBa 03€pa YNIAJIBIKYJIb.

IMpuHoun padoTbl AMCTAHIUOHHON CH-
CcTeMbl PAHHET0 ONOBelleHue.

Ha mpopsiBoonacHOM 03epe JaTYUKH YPOB-
HSl YCTaHABIIMBAIOTCA HAa KPUTUYECKOW OTMET-
K€ ypOBHS BOAbl. B pe3ynbrare KpUTHYECKOTO

MOJHATHUSL YPOBHS BOJBI B 03€pe, KOHTAKThI Ha
YCTaHOBJICHHBIX JaTYMKaX cpadaThIBaIOT U CUT-
HaJl 4yepe3 MpoBojIa rnepeaaéTcs Ha epeIaTIuK
cranioHapHsiii. Ilepegatumk cranuoHapHBIN
nepenaér curHaia Ha perpasciasarop. Curnan
MIPUHUMACTCS AaHTCHHOM peTpaHCIsATOpa U Iie-
penaércs Ha CIeAyIoUuil peTpaHcIaTop, KOTo-
pBI pacroyiokeH Ha paccTosiHue oomee 10 kM
BHH3 I10 JOJWHE B 3aBUCHUMOCTH OT penbeda
MeCTHOCTH. TakuM o0pa3om moouepéaHo nepe-
JATYUKHU TIepEal0T CUTHA 10 MPUEMHUKOB B
KHIIUTaKe, I1e IpeoOpasyroTcsl B 3ByKOBOM CHUT-
HaJl CUPCHBI.

((CU001))))) e 11111) )

MODEM

DATCHIK [ PEREDATCHIK RETRANSTLYATOR

SHLEYF

()

CENTRALNIY

TR === MONITOR OFIS |

GRANIT COMPUTER

SERENA

Puc. 13. llpunyunuanvrasn cxema pabomsi cucmemsbl paHHe20 ONoGeueHus
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3akuouenue. Bes miomanp 10MUHBI pEKU
Tory30ynok, npegHazHaveHHAs IS MOACIHPO-
BaHUsI IPOPHIBHOTO CEJIsl M3yUYeHa C MOMOIIBIO
CIIyTHUKOBBIX CHUMKOB, a TaK)Ke MPH TOJIEBBIX
paborax. O0oO0mas uMeronecs JaHHbIE HC-
CJIeIOBaHUM, ObLIA MOTyYeHa TOTHAsI KapTHHA.

Pesynbrarel MOJENUpPOBaHUS TPOPHLIBHOTO
celisl SIBJISIIOTCS. HEOOXOAUMBIMHU ISl HUDKECTIe-
JOYIOIIUX LEIICH:

*  OIpEeNeNUTh, I7Ie U B KAKOW CTEIIEHU Omac-
HbIE MPOIECCHl BO3MOXKHBI B HACTOsIIEE
BpeMs, U rae TpedyeTcs He3aMeaTUTEIbHO
MPUHSTH MEPBI JUISI CHIKEHUS 3TUX Ollac-
HOCTEM U PUCKOB; [4]

4T0OBI UMEThH JOCTOBEPHbIC CBEICHUE, T/Ie
BO3MO)KHBI OITACHBIE CUTYAIMU B OyIyIIEeM,
u r1e TpeOyeTcst MpoBeieHue MOHUTOPHH-
ra U MEpOIPHITHIA MO TMOBBIIICHUIO WH-
(hOpMUPOBAHHOCTH HACETICHHUS;

Tem He MeHee, ocTaéTcsi MHOTO MPOOENOB,
YTO OOBSCHSIETCS CIEAYIOIIMMU TPUYUHAMHU:

*  IJIOLIAJb UCCIEIOBAaHUN OblIa OOIIUPHOM,
a MepHoJl JOCTYITHOCTH KOPOTKHIA;

Ja’ke B T€X MECTax, rJe ObUIM MPOBEICHBI
JeTanabHble 00Cie0BaHus, BCE e OCTa-
Tuch (DaKTOpBl HEONPENeNEHHOCTH, TakK
Kak He OBbUIM HCIIOJIb30BaHbI Treodusmnye-
CKHE METOJIbI, OypeHHe.

CrnenoBaTtenbHO, pe3ysabTaThl MOJEIUPOBA-
HUSL — 3TO He Oonee ueM rpybast oreHKa Toro,
YTO B PEAJbHOCTH MOXET CIIYYHUTBhCS MJIM HE
CIIy4UTCS

Takoke cnemyer yuecTb TOT (akT, YTO MHO-
rHe NIsLIUalbHble 03€pa, UMEIOIe CBOWCTBO
MEHSATBCA B Pa3Mepax, MOT'YT MOCTEIICHHO WU
Jake OBICTPO MEPENTH 0T 0€30MacCHOT0 COCTOS-
HUS B COCTOSIHUE MTPOPHIBOOINACHOTO.[3]

Ha ocHOBaHMM pe3yabTaToB OLICHKH M pac-
4ETOB, MO)KHO KOHCTaTUPOBATh, YTO B CIydae
IpopbiBa 03€p CyIIECTBYeT IOTEHLMATIbHAs
yrpo3a i kunuiakos Jlxenonau, OKTaiiox,
Kypranryxkaii, Mopmx u Poxu Has, xoropas
norpeboBana Obl MPUHATHS MUTHTAIIMOHHBIX
Mep.

Tem He MeHee, B BHICOKOTOPHBIX pailOHaX
[Tamupa, 04eBUIHO, YTO COOBITHS, CBS3aHHBIC
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C yAanEHHBIMU T€0JI0TMYECKUMU yTrpo3amMu, Oy-
JyT IPOUCXOAUTH U B Oyaymiem. [10]
Pexomenayemsblie Mepbl:

copeiicTBHe HMH(DOPMUPOBAHHOCTH M TO-
TOBHOCTH HAaCEJIECHMUS,

MOHMTOPHHI ONIACHBIX CUTYyaLUil WM CILy-
4yaeB, KOTOPbIE MOTYT II€pepacTH B oOllac-
HBIE YTPO3BI;

TEXHUUYECKHE MEpbl B palloHE MCTOYHHMKA
OIIACHOCTH, Ha IIyTU U Ha IUIOIIAAU BO3-
JICHUCTBUS;

CUCTEMBI OIIOBEILEHUS BO BPEMS UPE3BbI-
YalHbIX CUTyalluid;

JI€TaJIbHBIE UCCIIE0BAHUS COCTOSIHUS IUIO-
THH JICIHUKOBBIX 03€ED;

IIPOBEJICHHUE €5KETOITHOTO IUCTAHIIMOHHOTO
30HAMPOBAHMS 04aroB OIACHOCTH;
OCBE/IOMJICHUE HACEIEHMsI KMILTaKoB J{xke-
noHau, Okrainok, Kypranrtyraii, Mopmx
u Poxu HaB 0 Hanuuuu npopbIBaOnacHbIX
03€ep;

€KErOfIHBII MOHMTOPUHI JIEJHUKOB H
BBILLIE PACIOJIOKEHHBIX 03€p HaJ 03€pOM
VYnanblkyap B IEPUOI MaKCUMalIbHOIO U
MUHUMAaJIbHOT'O YPOBHSI BOZBI;

YCTaHOBKA CHUCTEMbI PAHHETO OINOBELICHUS
OT IIPOpBIBA O3EP HA CIUSHUU Pyubs YIa-
nbicoii U pexu Tory30yiok..

Cnucok Jureparypsbl
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BBIYaMHBIX CUTYalM MPUPOJHOIO Xapak-
tepa. 3.3. Ilporro3upoBanue mnporuecca
JBIKEHUST U TpaHC(HOpPMALUU CeNeBOrO
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PYKOBOACTBO 1O KOMIIJICKCHOMY HU3YUYCHUIO
ceneil. M.: Henpa, 1971. 164 c.

MO/IEJII CEHAPUSAU TABCUPU TIAXII KAPJAHU BOJIUU JAPEN
TOT'Y3BVJIOK AP XOJATH PAXHAIIIABUM ®AJIOKATEOPH KYJIU
VITAJIMKYJI BA TAYPUBAY KOPXOMU I'Y3APOHUJIAHU GWIVAJH
ATEHTHUU OFO XOH OMJI BA MYXUTH 3UCT JAP TOYUKUCTOH
JIOUP BA KOXHUII JIOJTAHU XATAPXO

Iadmuen I'.B., Umponmoesn X.

Annomamcusa: Jlap maxona maypubau xopu @unuaru Xabumamu Ozoxon oap Toyu-
KUCMOH 0ap maxusiu MoOeiu mavCupu cell 0ap 800UU 0apé myxmacap 6appacii utyoaacm.
Tyky36y10K a3z xypyyu dXmMumMonuy Kyaiu 0anianokyxu Ynanukyn mubku cenapuau maxusi-
wyodau xamapu xao0ou axcap. Maxcaou acocuu maoxuKkomu 2y3apoHuoautyoa yaiou ma-
8aYYyXU MYMAaxXacCUCoOHU coxau maoKukomu MyXanouci 0ap COXMMOH 6a MYWKUIOMU
Maeyyoa a3z HyKkmau Hazapu OypHAMOU KOXUul 000aHU Xamap XaHeomu Xugh3u 00amon ea
Xy0you az cenxou XamapHoKu paxHauiaganoa meoowad. Myxumuamu maokuxom oap oH
acm, Ku oap pobuma 60 pyuou avonu ux 0ap euiosam npooiemau myoopusa 60 pasauo-
Xou xooucaxou xasghHoku maobuti (3unzuna, sapu, cel, mapmaxou 6apghu, obxesu ea 2aupa),
ku 6apou [lomupu Yanyou I'ap6ii xoc acm, 6a Muén meoso

Cenxoe, ku 60 xypyuu Kyixou Oan1anokyx (a3 uymia nupsaxxo) arokamanoano, a3 caba-
Ou Ho2axoHUU OA amMal OMAOAHU OHXO 8a Oap HamMuya okubamxou ¢anoxkamosap oap odati-
HU pasasoxou HoMoapuiyoa you mMaxcycpo ueon MexyHauo. /lap maxona mascughu xynu
Ynanuxynu Iloén oap xaszau dapéu f'yum osapoa uiyoaacm, Ku 0ap Hamuyau maxxuKomu
caxpoii (az yymna maokuxomu bamumempii) 8a maxauiy Maviymomxou oypoacm (xapu-
maxou monoepagii, maceupxou moxeopauu bucépeaxmil) ba oacm oéapoa uyoaacm.

Kanuogoowcaxo: capbano, kyau ugppomeapo, manbau cen, oesopau cei, maxouo, no-
uxaxou Koxuui 000anu mavCupyu Xxamap, cucmemau oapmaxai, Kam Kapoanu xamap.
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MODEL OF THE IMPACT SCENARIO OF FLOODING OF THE
TOGUZBULOK RIVER VALLEY IN THE EVENT OF CATASTROPHIC
BREAKTHROUGH OF LAKE UPALIKUL AND RISK REDUCTION
EXPERIENCE BY THE AGA KHAN AGENCY FOR HABIT IN TAJIKISTAN

Shafiev G.V., Imronshoev H.

Annotation: The article briefly reviews the experience of the Aga Khan Habitat Branch
in Tajikistan in developing a model of mudflow impact along the Tukuzbulok river valley
from possible breakthrough of the high mountain lake Upalikul according to the developed
maximum risk scenario.

The main purpose of the conducted research is to attract the attention of specialists on
engineering surveys in construction to the existing problem in terms of prospects for risk
reduction in the protection of people and territory from dangerous breakthrough mudflows.
The relevance of the study lies in the fact that due to the active development of this

The relevance of the study lies in the fact that due to the active development of the
region, there is a problem of dealing with dangerous natural processes and phenomena
(earthquakes, landslides, mudflows, snow avalanches, floods, etc.), which are typical for
the South-West Pamir. Mudflows associated with breakthroughs of high-altitude (including
glacial) lakes occupy a special place among the listed processes due to the suddenness of
occurrence and, as a consequence, catastrophic consequences. The article presents the
characteristics of Upalikul Nyzhny Lake of the Gunt River basin, obtained from the results
of field studies (including bathymetric surveys) and analysis of remote data (topographic
maps, multi-temporal satellite images).

Keywords: dam, outburst-prone lake, mudflow source, mudflow rampart, threat,
mitigation projects, early raise system, risk reduction.

YK 551.89

HOBBIN OTAII U3YUEHUS JJECCOBOTO IMAJTEOJUTA
TAJKUKNCTAHA B LEJSX CO3JIAHUSA JETAJBHBIN PEKOHCTPYKLINU
SBOJIIOLINU MTAJTEOJUTUYECKUX KYJbTYP LHEHTPAJTIBHOM AU

Kypo6anos P.H.!?, TokapeBa O.A."3, Kyiaakosa E.IL.'3,
MemepsikoBa O.A.'?, AHolikun A.A.!
Hncmumym apxeonocuu u smmuozpaguu CO PAH, Hosocubupck
’Mockosckuit 2ocyoapcmeennviil ynusepcumem um. M.B. Jlomonocosa, Mockea
SUncmumym 2eoepaguu PAH, Mocksa

Annomavusn. Tadscuxucman — Kio4ego pe2uoH 0Jis NOHUMAHUS 4ell08eYeCKOll UCTO-
puu Llenmpanvroii A3uu. 30ecy 0O6Hapyscer YHUKAIbHbIE NAMAMHUKY NANeO0Iumad, KOmo-
pbie AGNIAIOMCA OPeGHEUUUMU 8 PecUOHe, OMpAadXcas 3Manvl Hauboiee paHHe2o NPOHUK-
HOBeHUsl OpesHe20 YeloseKka 6 nped2opHvle patioHvl Llenmpanvrou A3uu. 30ecwv, 6 donune
pexu Obu-Mazap obHapys’ceHbl NAMAMHUKY PAHHE20 NANEOIUMA, cooepicaujue MHO2o-
yucieHHvle KameHnHbvle opyous. B pamkax nauamozo 6 2019 200y nosoeo smana uHmeHcus-
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HO20 U3yueHus 1éccoo2o naneoruma TaddCuKuCmana Hamu noayyeHsvl Hogvle OaHHble O
cmpamuzpaghuu, nareomacnemusme, CCOUMEHMONI02UU, NATEONOUEAX, NeMPOMACHEMUIMe
U abCconomHoOM 803pacme 20PU3OHMO8, COOEPAHCAUUX HAUDOIee BbIPANCEHHBIE CKONTEHUS
apmegpaxkmos. B xo0e dokrada 6y0ym npooemoHCmpuposansl pe3yivmamol KOMNJIEKCHbIX
uccnedosanuii cmoanox Oou-Mazap, Jlaxymu, Xounaxo, Kyivoapa.

Knrwuegvie cnosa: Jléccoswiii naneonum, Cpeouss Azus, kapamycckas Kyibmypad, 2e-

OXPOHOJI02Us, ceoapxeoilocus, JéCChl.

HecMoTpss Ha 3HaUMTENHHOE KOJIUYECTBO
paHHENaJICOIMTUIECKUX CTOSIHOK, M3BECTHBIX
B Hactosiuiee BpeMs B EBpasuu, ux pacnpene-
JIEHUE 10 KOHTUHEHTY U CTeNEeHb N3yUYEeHHOCTH
KpaitHe HepaBHOMEpPHBI. [ 1o cpaBHEHUIO C XOPO-
10 U3yYEeHHBIMU pallOHAMH PaclpOCTPaHEHUs
KyJIbTYp PaHHETO najeojurta B 3anagHoi EBpo-
ne, Jlesante, KaBkase, Uaguu n Kurae, HOBBIC
nanable 1Mo LleHTpanbHOM A3MKM KOHTHUHEHTA
MOSBIIAIOTCS KpaitHe penko. Ilpu sTom naH-
HBI PETHOH SBJSUICS TPAH3UTHOM 0OO0JIACTHIO
JUISL MUTPALlii TOMUHHUH Ha MPOTSHKEHUN BCETO
IJIecTOIeHa, HauWHasl C MEePBOro BhIXOJA 4e-
JoBeKa 3a mpenenbl Appuku. B coBpemeHHOM
apxeoJoruy U mnaneoreorpaduu pPeKOHCTPY-
UPYIOTCS HECKOJBKO «0a30BbIX» MUTPAIUOH-
HBIX KOPHJIOPOB, OAMH U3 KOTOPBIX MPOXOAUT
no teppuropun lleHTpanbHOl A3uu, pa3BeT-
BIISIICH B Hampasienuu [lpukacnus, Cubupu u
Kwutas. Cnenxyet 106aBUTh, 4YTO HAa TEPPUTOPUHT
TamxuKucTaHa, HaXOIAIEMCS B LIEHTPE PEeru-
OHA, PaCIOJIOKEHbI YHUKAIbHbBIE JECCOBO-T10U-
BEHHbIE 00pa30BaHMsl, COCTABIIAIOIINE Pa3pe3bl
MOIIHOCTBIO 10 200 METpoB M coaepKanue
nH(popmaiuio 00 OCHOBHBIX dTalax pPa3BUTHUS
kimMara u saamadToB llenTpanbHoit A3uun
3a mocneaHue Ba MWJUTHMOHA JeT. Haubonee
TIOJIHBIE Pa3pe3bl, U3BECTHBIE 3/1€Ch, COAEPKAT
40 nenoxomruiekco (I1K), u siBisitoTCS OCHO-
BOM JIJIs1 pa3pabOTKHU JeTaabHOM cTparurpadu-
YECKOW CXEMBI IIJIEHCTOlIeHa Bcero pernoHa. C
STUMH TNEJOKOMILIEKCaMU CBsI3aHbl U Hanbouee
paHHUE CBUJIETEIbCTBA 3aCENICHUSI TEPPUTOPHUH
LlenTpansHoit A3un yenoBekom. Bo BTopoii no-
noBuHe XX B. B TapKukucTaHe OBLIIO OTKPHI-
TO Oojiee JecsTKa CTOSHOK JIpeBHEKaMEHHOIO
BEKa, B TOM YHUCJIE, U PaHHENAIECOIUTUYECKOTO

BPEMEHH, CBSI3aHHBIX C JIECCO-NIOYBEHHBIMU
OTJIOKEHUSIMU, U PACCMATPUBABIINXCS UX TIEp-
BOOTKpbIBaresieM B.A. PaHoBbIM B pamkax enu-
HOTO SIBJICHHUSI, TIOJyYHBILIETO HA3BaHUE "JIeCCO-
BeId maneonut" [Ranov 1995, Ranov, Shefer,
2000].

HauGonpbias KOHIEHTpamusi 3THX apxe-
OJIOTMYECKUX OOBEKTOB OblIa 3adUKCHpPOBa-
Ha B gonuHe p. O6u-Mazap (XoBanuHTCKUI
paiioH), rae, Hapsay C APYTUMH CTOSHKaMH
paHHero-cpennero maneonurta (Xonako, Jlaxy-
1, O6u-Mazap u np.). C 2019 1. HaunHaeTCs
HOBBIA ATal HcCIeoBaHUs JIECCOBOIO TMale-
omuta Ta/pKuKUCTaHa, B paMKax peaau3aluu
MmexayHapogHoro mnpoekra THOCA  “The
timing and ecology of the human occupation of
Central Asia”. OCHOBHBIMH 3aJla9aMH ITHX pa-
00T SBJISIOTCS MOJyuyeHUE HAAEKHBIX JaHHBIX
0 BO3pacTe APEBHUX MOYBEHHBIX KOMIUIEKCOB,
BBIJICTICHHBIX B JIECCOBBIX OTJIOKEHUSIX, BEPHU-
(uKanus UMeoIIelcs CXeMbl pa3BUTHS Tale-
OJINTUYECKUX MHIYCTPUW B 3TOM paiioHe LleH-
TpalibHOU A3HH, M TPOBEIAECHNUE PEKOHCTPYKIUH
9BOJIIOLIMU KJIMMAaTa ¥ JIaHIa(ToB Ha JaHHOU
TEPPUTOPUH, HA OCHOBE NMPUMEHEHMsI HOBEM-
IIMX TajieoreorpapuuecKux METoA0B UCCIIE0-
BaHMi. B Xome mokmaga OymyT MpeacTaBiICHBI
HOBBIE JJAHHBIE O CTPOEHUH, BO3PACTE U IaJICO-
reorpadun HanbosIee BAXKHBIX CTOSTHOK JIECCO-
Boro najeonuta Tamkukucrana Jlaxytu, XoHa-
ko u O6u-Masap.

HccnenoBanue BBINOIHEHO HPU MOJAEPK-
ke Poccuiickoro HaydHoro ¢donma mpoekT No
22-18-00568 (crossukun O6mu-Maszap, Jlaxytu u
Kynpnapa), mpoext Ne 22-18-00649 (crosiHka
Xonako-III).
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A NEW STAGE OF STUDYING THE LOSSIAN PALEOLITHIC OF
TAJIKISTAN TO CREATE A DETAILED RECONSTRUCTION OF THE
EVOLUTION OF THE PALEOLITHIC CULTURES OF CENTRAL ASIA

Kurbanov R.N., Tokareva O.A., Kulakova E.P.,
Meshcheryakova O.A., Anoikin A.A.

Annotation: Tajikistan is a key region for understanding the human evolution in Central
Asia. Unique Paleolithic sites were found here, which are the oldest in the region, reflecting
the stages of the earliest penetration of ancient humans into the foothills of Central Asia.
Here, in the valley of the Obi-Mazar River, early Paleolithic sites containing numerous
stone tools were found. As part of a new stage of intensive study of the Loess Paleolithic
of Tajikistan, launched in 2019, we obtained new data on stratigraphy, paleomagnetism,
sedimentology, paleosols, petromagnetism, and the absolute age of the horizons containing
the most pronounced artifacts. During the presentation we will demonstrate the results of
comprehensive studies of Obi-Mazar, Lakhuti, Khonako, Kuldara.

Keywords: Paleolithic, geochronology, geoarchaeology, Central Asia, loess.

VJIK 551.89

HOBBIE JTAHHBIE O CTPOEHUU JECCOBO-
IMOYBEHHBIX CEPUI TPUKACIIUS

Kyp6anos P.H., Taparynuna H.A.
'Mockosckuii cocyoapcmeennutit ynueepcumem um. M.B. Jlomonocosa, Mockea
Uncmumym 2eoepaguu PAH, Mocksa

Annomayusn. Jléccoeo-nousennvle cepuu A6AAI0MC OOHUM U3 8ANCHEUUUX NPUPOO-
HbIX apxXugos, ompaxicas 2100a1bHble U PecUOHATIbHbIE YUKIbl USMEHEeHUS KAUMama u
nanowagpmos. B nocneonue 200vl ucciedosanue 1écco80-nOY8EHHbIX Cepulli NPusiexd-
em 6onvuioe BHUMAHUe, Pa3pabomaHo MHONCECBO MemOo008, NO360NAWUE NOTYYEeHUe
HOBbIX OAHHBIX 00 UX 2eHe3uce, 803pacme U YCl08UAX YoPpMUPOBAHUs. DMU OMIOHNCEHUS
WuUpoKo pacnpocmpanensvl Ha Pycckou pasnune, 00Haxo 6 1020-60cmoyHoll €€ uacmu Oe-
MANbHBIX UCCTE008AHULL IECCOBLIX MONW He NPOBOOUNOCh. B 0oknad mvl npodemoncmpu-
pyem Hosble OaHHble 0 XpoHOoCmpamuepaguu 1éccoeo-nouseHHvix ceputi Ilpuxacnutickou
Husmennocmu. Ha npumepe paoa paspe3o06, ucciedosannvix 6 Husxxcnem Iosonsicve 6yoym
npeocmasieHvl pe3yibmamsl CeOUMEHMONOSULECKUX, 2eOXPOHONOSUYECKUX U NANeoNnoU-
BEHHBIX UCCTIE008AHULL.

Knrouesvie cnosa: 1éccoso-nougennvle cepuu, 2e0XpoHono2us, naneozeoepagus, Ipu-
KACNULICKASL HUBMEHHOCMb, 280MI0YUSL KIUMAMA.

BBenenue. JleccoBO-OYBEHHBIE CEpUU
SIBIIIIOTCS BayKHEHIIMM cyOal’pajbHbIM aje-
oreorpaduueckuM apxuBoM. B HHUX neTanbHO
OTPa’KCHbI ro0aabHbIE U PEruoHaJlbHBIC H3-
MEHEHMs KinMara u JanamadroB. B mocnen-

155

HHE TOIBI OTMEYAETCS PE3KUU POCT MHTEpeca
K TmajeoreorpaduuecKuM PEKOHCTPYKIMSIM Ha
OCHOBE H3YyYEHHUs JIECCOB, MPHU 3TOM IMPOU30-
mea nepexoa OT Ka4yCCTBCHHBIX ONHUCAaHUU U
KOppeJsIuidi Ha OCHOBE CTpaTHrpaduyuecKkoro



Ikonozun

pacwICHEHHs pa3pe30B K KOJIUYECTBEHHOU Xa-
PAKTEpUCTUKE U JETaJbHOM PEKOHCTPYKLHH
HCTOPHUU PA3IUYHBIX PETMOHOB MHUpPA IOCPEI-
CTBOM MPUMEHEHHS BBICOKOMH(OPMATUBHBIX
METOJ0B (CEAUMEHTOIIOTUYECKUX, TE€OXUMUYE-
CKHX, IIETPOMAarHUTHBIX, METOI0OB H30TOIIHOMN
TEOXUMHH U JIp.). Ba3oBbIM 3leMEHTOM TaKo-
ro MOAXO/a SBJSIOTCS BBICOKOJETANIbHBIE a0-
COJIFOTHBIE XPOHOJIOTMM, KOTOPBIE CO31aI0TCs
JUI pas3lInyHbIX XpoHOCcpe30B. KosnekTuBoM
HWJI HOBEMIIMX OTIOKEHHM U Iajeoreorpa-
¢un mericronena MI'Y Hayarel cucTeMaTu-
YyecKue Maneoreorpaduiyeckie UCClIeI0BaHUs
néccoBo-nouBeHHbIX cepuil B Huxnem Ilo-
BOJDKBE, TJI€ 3TU OTJIOXKEHUS MMEIOT IIUPOKOe
pacIpOCTPaHEHUSI U BBIPAXKECHBI B aTEIbCKOU
CBUTE — PETHOHAJILHOM IIOJIpa3JeICHUH, OTBE-
YarolleM aTelbckol perpeccun Kacnumiickoro
MoOps. B pesynbprare KOMIUIEKCHBIX HCCIENO-
BaHnui B Huxuem [loBoinkbe B psiae pa3pe3oB
BBIJICJICHBI TOPU30HTHI YEPEIOBAHUs JIECCOB U
najgeonoys. [IpomoskurenbHas AUCKYCCUS O
TEHE3UCE JTUX OTIIOKEHUM OTPa)KaeT pas3jivy-
HBIC B3IVIAABI MCCIIENOBATENICd HA Xapakrep
(opMHpOBaHUS AaTENLCKOM CBUTHI: CKJIOHO-
BbIii, MEP3JIOTHBIN, AJUIFOBUAJIBHBIN, DOJIOBBIN.
Haubonee nomnHble 1€cCOBO-MIOUBEHHBIE CEPUU
npezcTaBieHbl B oOHaxeHusx Cpenuss AXTy-

0a, Jlenunck, Paiiropox, baraeska, JIuces bai-
ka, Cyxas Meuerka u ap. Ilpu stom Cpennss
AxTtyba xapakTepu3yercsi HamOOJIbLIeH MoJ-
HOTOM, 37€Ch BBIAEIAETCS CEMb TOPU30HTOB
MMOYBOOOPA30BaHUs, a TAKXKE MOIIHAS TOJIIA
BaJiaiickoro Jiecca. IIpencraBurenbHpIiMu SB-
JISIFOTCSL XOPOLIO PAa3BUTHIE TPHU MAJECONOYBBI
B OCHOBaHMM pa3pe3a. BBuay orcyrcTBus
JTaHHBIX 00 a0COIIOTHOM BO3pAacTe ATUX OTIO-
JKEHUH B IIEPBOHAYAIBHOM XPOHOCTpPATUIPA-
(udeckol cxeMe Kakaasl MajieornoyuBa, BBHUILY
3HAYUTEIBHOM MOIIHOCTH U BBIPAKEHHOCTH,
ObLIa COMOCTABIICHA C MEXKIICAHUKOBBIMH 3Ta-
namu MUC 5, 7 u 9. Jlnst npoBepku 3Toil Kop-
pensiiiuy ObLIO BBIMOJIHEHO JTIOMUHECIIEHTHOE
JaTUpoBaHuEe paspe3a. B paspese Bblaensier-
Csl MATh TOPU3OHTOB: 1) COBpeMEeHHas IO4Ba;
2) paHHEXBAJIBIHCKHE LIOKOIAIHbIE TJIUHBI; 3)
Yyepel0BaHuE AJTIOBUAIBHBIX MECKOB U JIECCO-
BUJIHBIX CYTJIMHKOB; 4) MOILIHAs TOJIIIIA JECCOB
Y TIAJICOTOYB; 5) IepeciauBaHue CyIeCH U CyT-
JIMHKAa B OCHOBaHMWM pa3pe3a. B xone poknana
HaMu OyZlyT IPOJEMOCHPHUPOBAHBI HOBBIC JIaH-
HbIE O CTPOEHUU, T€HE3UCE U BO3paCTe JIECCO-
BO-1I0YBeHHBIX cepuil Huwxnero I1oBomkbs.

baarogapuocTu

UccnenoBanue BHIMOIHEHO MPU MOAIEPAKKE
rpanta PODU 20-55-56046 Upan_T.

NEW DATA ON THE STRUCTURE OF THE LESS-SOIL
SERIES OF THE CASPIAN REGION

Kurbanov R.N., Taratunina N.A.

Annotation: Loess-paleosol series are one of the most important natural archives,
reflecting the global and regional cycles of climate and landscape changes. In recent years,
the study of loess- paleosol series has attracted great attention, and many methods have
been developed that allow obtaining new data on their genesis and age. These deposits are
widespread on the Russian Plain, however, no detailed studies of loess strata have been
carried out in its southeastern part. In the report, we will demonstrate new data on the
chronostratigraphy of the loess-paleosol series of the Caspian Lowland. On the example of
a number of sections explored in the Lower Volga region, the results of sedimentological,
geochronological and palepedological studies will be presented.

Keywords: Early Paleolithic, geochronology, paleogeography, absolute dating,

paleomagnetism
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VJIK 551.89

HOBBIE JJAHHBIE O CTPOEHUU O3/ THEILVIEMCTOLIEHOBBIX
JECCOBO-ITOYBEHHbBIX CEPUN TAJKUKUCTAHA
(HA IIPUMEPE PA3PE3A XOHAKO-II)

MemepsikoBa O.A."%, Kypoanos P.H.>*
Hnemumym apxeonocuu u smuozpaguu CO PAH, Hosocubupck
Uncmumym @usuxu 3emnu, (3) [eoepaguueckuit paxyromem MI'Y
um. M.B. Jlomonocosa, (4) Hncmumym ceoepaguu Poccuiickou akaoemuu Hayx
E-mail: oliya@ifz.ru

Annomauusn. B 0oknaode npedcmasnensi pe3yiomamaol Naieo- U NempoMacHUMHbIX UC-
c1e0o8anull 1écco8o-noueeHHbIX cepuil Taddcukucmana, a maxdce nepeds ux uHmepnpe-
mayus 0Jis peKOHCMPYKYUU KIUMAMUYECKUX YCI08ULL CPeOHe20 U NO30He20 NIelCMOYeHd.

Knrwueswvie cnoea: Tadocuxucman, 1éccogo-noueennvie cepuu, 4emeepmuiHblil nepu-
00, MazHumHble MUHEPAbl, MACHUMHAA BOCHPUUMYUUBOCb, AHUZOMPONUSL MACHUMHOU
B0CNPUUMYUBOCTU, NATlE02e0cpaApuiecKue PeKOHCPYKYUU.

Junamuky kinMmara B LleHTpanpHON A3un
B TEYEHHUE YETBEPTUYHOIO IIEPUOIa MOXKHO pe-
KOHCTPYHUPOBAaTh Ha OCHOBE U3YyYEHMs JIECCO-
BO-IIOYBEHHBIX cepuil. B Tamkukucrane oHu
NpeACTaBIsieT CcOOOM YHMKAJIbHBIN maseore-
orpa)u4ecKuii apXuB, COCTOSIIMN U3 JIETHU-
KOBBIX (JIECCOBBIX) CTAUI U MEXKIJIETHUKOBBIX
NepruoaoB (ManeonoyBsl). DTU TOIIIH OOBIYHO
CoJepKaT HECKOJIbKO pa3BUTBHIX I[AJIEOIOYB,
OOBIYHO OOBEAMHEHHBIX B IEIOKOMIUIEKCHI
(ITK), pa3neneHHble MaJOMOIIHBIMU TOJIIIAMU
néccos. Ha n3BecTHOM 11€CCOBOM ILIaTO XOBa-
JuHT onucano 110 40 nexokomIuiekcos [1].

Hamu usyden néccosslii pazpe3 XoHaxo-11,
OTPaXKAIOIIUKA TEPUOABI MOTEIICHUS U I0XO-
JIOAAHMS KaK MUHUMYM 3a nocienHue 1,5 miH
nert, copeprkauii 1o 24 IIK. B nannoii pabore
M3y4€Hbl MATHUTHBIE CBOMCTBA TOPHBIX MOPOJ
IIPY IIOMOILIY NIETPOMAarHUTHOTO METOZA: OIIpe-
JICJIEHbl OCHOBHBIE MAarHUTHBIE IIapaMeTpbl
111 00pa3loB U3 KaXI0T0 TOPU30HTA JIECCOB U
II0JIEOTIOUB, A TAKXKE AHU30TPOIMS MArHUTHON
BocnpuuMunBocTH (AMB) u xapakTepucTHka
HaMarHU4YeHHOCTH MUHEPAJIOB FOPHBIX MTOPOJ.

Mpel npencTaBuM NEPBBIE pE3yabTAThHl Ma-
JIEOKJIMMAaTUUECKUX PEKOHCTPYKLUH pEruoHa
HA OCHOBE M3YUYE€HUS NETPOMArHUTHBIX Xapak-
TEPUCTUK pa3pe3a U OTPa3sUM BaKHOCTb 3THUX
JAHHBIX JJI U3Y4YE€HHs 3BOJIOLUM IPUPOIHON

cpensl 3amagHoi yactu LlenTpanpHoil A3un B
cpeaHeM M mo3aHeM Iuieicronene. Mcenenye-
Masi YacTh pa3pesa MpeaCcTaBiIeHa IByMs IEH0-
KOMIUIEKCaMH, OTPaKAIOIIMMU JIBa MOCIEIHUX
MaKpOLUKIIa. AHAJIN3 KPUBOW MarHUTHOM BOC-
MPUAMYUBOCTH TO3BOJIMI CONOCTABUTH BEPX-
Huii negoxkomiuiekc ¢ MUC 5, a Bropoit c MUC
7. B pe3ynbrare HaMy yYCTaHOBJIEHBI OCHOBHBIE
MAarHUTHBIE MUHEPAJIbI, COJIEpIKAILLUECS B JIEC-
COBO-IIOUBEHHBIX CEPUSIX, & TAKKE UX pasMep
U KOHUEHTpalus. A MMEHHO: BBISBIEHO pa3-
JIMYUE B KOHUEHTPALMU U pa3Mepe MarHUTHBIX
YaCTUL] B JIECCOBBIX M IIOUYBEHHBIX T'OPU30H-
Tax, MPU 3TOM COCTAB MATHUTHBIX MUHEPAJIOB
MPaKTUYECKU OJMHAKOB, UYTO YKa3bIBAE€T, YTO
aJICONIOYBEI HE ObUIM CHUJIBLHO HM3MCHEHBI IIe-
JIOT€HHBIMU MPOLIECCAMU M TIOIXOMAT AJIsl Mar-
HUTHBIX UCCJIEIOBAaHUM, B TOM YHUCIIE, METOAOM
AQHU30TPONMH MATrHUTHOM BOCIPUUMYHUBOCTH.
VYcTaHOBIIEHO, YTO MAarHUTHAs TEKCTypa (ompe-
nensiercss metogoM AMB) néccoBo-naneornou-
BEHHOM Tonmu XoHako-II B BepxHel 4yacTu
paspesa MpecTaBiIsieT OO0 KOHTPACTHYIO
3aMKch, KOTOpask MOIJIa OTpaXKaTh HAIIPaBICHUS
BETpPa B ITO3ITHEM YETBEPTUUHOM IIEPHOJIE.

Hccnenosanue BBIIOJIHEHO MPHU MOAIEPKKE
Poccuiickoro nHayunoro ¢onza (mpoext Ne 22-
18-00649).
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NEW DATA ON THE STRUCTURE OF THE LATE PLEISTOCENE
LOSSIAN SOIL SERIES OF TAJIKISTAN (BY THE EXAMPLE
OF THE KHONAKO-II SECTION)

Meshcheryakova O.A., Kurbanov R.N.

Annotation: Abstract.

We present the rock magnetic and paleomagnetic results for

loess-paleosol series in Tajikistan, as well as first interpretation for the reconstruction of
climatic conditions during Middle and Late Quaternary.
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KAYECTBO BO/ bl PEKU 3EPABIIIAH HA
TEPPUTOPUUN CEBEPHOI'O TA/KUKNCTAHA

Axmenos M.3., Hazapos X.M., Mup3oes A.M.,
HMmpatros III.H., Mupcauaos Y.M.
Aeenmcmeo no xumuueckou, buoI02uyecKoll, paouayuoHHoU
u sa0eprou 6ezonacnocmu HAHT

Annomauun. B oannoii pabome npugedeHvl pe3yibmanmul U3yueHus Kaiecmsea 600bl
peku 3epasuian Ha meppumopuu Taoxcukucmana. [loxazano, umo xumudeckui cocmas u
Guszuueckue napamempul 800bl He npesviuiaiom ycmanognernnvie Hopmol 11/[K.

Knroueswie cnosa: pexa, 3epasuian, 600a, c60UCmad, YpaH, HCECMKOCMb, CYXOl 0Cma-

MOK.

BBenenue. 3epasmian 6epéT Hayano ot 3e-
paBuIaHckoro jegHuka B ysie Kokcy, obpazy-
€MOM CTBIKOM TYypKECTaHCKOro M 3epaBIlIaH-
cKoro xpe0ToB, Ha BeicOTe 2775 M. HauanbHbIi
Y4acTOK Te€4eHHsI JUIMHOU 0Koi10 300 KM mpoute-
raeT B Y3KOW U TIYOOKOH JONHMHE, U3 KOTOPBIX
BepxHue 200 kM peka HOCHUT Ha3zBaHue Martua.
[Iporekas mexay TypkecTaHCKuUM (Ha ceBepe)
n 3epaBmaHCKUM xpeOTamu (Ha Iore), peka
Marya umeet BomocOOpHYO Twionaas B 4650
km?. C 1€eBOM 10KHOM CTOPOHBI OHA IPUHUMAET
3HauMTENbHbIE NPUTOKH - Pangapses, KuryT n
Moruengapses [1, 2].

CpenHeronoBoi pacxoi BOJbI Ha JTAHHOM
ydacTke kosiebnercss B paiione 58-108 m?/c.
Pexa MaTya MHOrOBOJIHA HA IIPOTSIKEHUH OIS
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U aBrycTa, KOIZa pacxoi BOJbl BO3PACTAET /0
479 m?/c, u MaJIOBO/THA B amperie, Korya pacxol
BOJBI CHIDKaeTca 1o 11 m3/c.

3amepbl PU3NUECKHUX IMapaMeTpoB BOJ MPO-
BOJIMJIMCH C UCHOJb30BaHueM pH-merpa multi-
parameter analyser Eijkelkamp 18.28 co crte-
KISTHHBIM aJiekTponoM. Kamnbposka pH-meTpa
[IPOBO/IUJIACH TIPU MOMOILIU OyQepHBIX pacTBO-
po Mettler Toledo.

WNsmepenne. UW3mepenust oO0bBEMHOW ak-
tuBHOCTH (OA) paroHa B BOJ€ OCHOBaHbI Ha
WCTIOJNIB30BaHUH  [UPKYISIIIMOHHOTO CHOco0a
MepeBoia pajoHa BMECTE C BO3AYXOM U3 00b-
éma npoOsI B pabouyro kamepy PPA B mporec-
ce 6apoorupoBanus. Pabora PPA ocHoBana Ha
ANEKTPOCTATUYECKOM OCaXJICHUH HOHU3UPO-
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BaHHBIX JOYEpPHUX IMPOAYKTOB pacraja pajo-
Ha B U3MEPUTEIBHON KamMepe Ha IIOBEPXHOCTh
II0JIyIPOBOJHUKOBOIO JETEKTOpA U IOCIENY-

fouei peructpanuer anbda-uzinydenuss RaA
(218 Po) [3, 4]. Pe3ynbraTsl n3yueHus 06001e-
HBI B Ta0II. 1.

Tabauya 1
Qusuueckue napamempsl npod 800bl, OMOOPAHHBIX U3 UCMOYHUKOS
HacenenHsrii myHKT Ra, pH | -MB uS/ | TDS, SAL | T,°C
Bbx/n cM | Mmr/n
paiion T'opHas Matua
¢. O60ypmoH (pOITHHUK) <10 | 7,7 | 40 | 514 | 319 0,3 16
c. PeBomyTk (caif) <10 [ 6,8 | 2 |476 | 281 0,3 19
c. TaOymH (pomauk ['ymyr) | <10 | 7,0 [ 10 | 522 [ 307 0,3 17
c. Spm (ponnuk Jlouk) <10 | 7,0 | 10 | 516 | 305 0,3 16
c. SIpm (caii) <10 169 | 0 |[478 | 282 0,3 19
c.X yarugu boro (cait) <10 | 7,6 | 499 | 550 | 318 0,3 15
ITenmxuKeHTCKUN palioH
moxkamoat Huur 16 10 | 8,0 | 63 167 100 19
c. Abmycamar 10 (7,6 | 46 | 332 | 198 0,2 20
Joxamoar Capasm 15 7.4 32 | 328 | 195 0,2 20
c. lllypua 6 7,6 | 46 | 223 | 133 0,1 20
¢. Pamnan noéu 9 811 79 | 280 | 165 0,2 20

Hamu Takke M3y4eH XMMHUYECKHIA COCTaB BOJBI PEKH 3epaBIlaH, pPe3y/IbTaThl UCCIICOBAHUS
0000111eHEI B TA0I.2.

Tabnuya 2
Pezynomamul xumuueckux ananuzos manvix 600 pexu 3epaguiam
Pesynbrats! onpeneneHns, Mr-3KB/J / Mr/i
No HaumenoBanue
o/ onpeeneH lopras Aitan (K. Aitan (®Pan- | Avam (k. | [lenmkukeHT
Marua 300cCyH) JIapbsi) Xy1mekar)
1 | XKéctkocTh 001Iast 2,85/- 3,6/- 3,0/- 3,3/- 3,9/-
2 |pH 7,5 7,5 7,5 7,5 7,5
3 |CI- 11,6 9,9 9,9 10,9 13,6
4 [SOY, 43,5 69,5 19,3 36,0 50,5
5 [Ca* 35,4 41,3 37,5 36,1 432
6 [Mg* 10,44 13,8 11,8 13,8 15,6
7 10, 0,68 1,04 0,69 1,12 1,0
8 [NO, He 00H. - - - -
9 |NO, 1,5 1,97 1,9 2,2 3,6
10 |Fe** 0,1 0,05 0,06 0,06 0,04
11 | Cyxoii ocTaTok 180,0 199,0 185,3 192,7 241,5
12 |CO> 2,7 33 3,0 3.3 4,5
13 [HCO, 113,5 122,0 156,6 134,2 152,5
14 | K+ 1,5 1,5 3,2 1,3 1,5
15 Na+ 0,68 2,9 1,4 2,2 5,8
16 U -/0,014 -/0,02 -/0,033 -/0,03 -/0,05
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AHanu3 TaOMUYHBIX JaHHBIX IMOKA3BIBAET,
YTO MaKCHMallbHasi O0IIast *KECTKOCTh BOIbBI
nocrturaet 3,9 Mr.-okB./n B paiione I[lenmxu-
KeHTa. MaKCUMaJIbHBIN CYXOH OCTAaTOK TaKiKe
HalOmonaercs co 3HadeHuem 24 1,5 mr/n B paiio-
He [lenmxukenTa. M3 paiMOHYKIMAOB Oonpeie-

n€H TONbKO ypaH. B cocrase npo0 coneprkanue
ypana nocturaet 0,05 mr/n. lunamuka usme-
HEHUS COJEPKaHUs paCTBOPEHHOIO ypaHa B BO-
Jax, OTOOpaHHBIX U3 Pa3IMYHBIX MECTHOCTEH,
IIpUBEIeHa Ha puc.l.

0,07
0.06 \
A
<
~
5 o‘os N/ N/
§ 0,04 N\ Zma
5 . \ \ / - 2
=
g 0,03 s Ny / — 3
g 0,02 “\\ /—. PE VI
i -5
0,01 v
0 1 1 1
0 Becna flero Ocenn
Bpema ropna

Puc. 1. JJunamuxa usmenenus cooepoicanusi pacmeopEéHno20 ypama 6 600ax,
omobpanHvIx uz mecmuocmeti @ meuerue cooa: 1 — lopnas Mamua,; 2 — Aiinu (k. 300cyn);
3 — Avtinu (@anoapos); 4 — Aunu (k. Xywexam), 5 - Ilenosckenm.

N3 puc.1 BugHO, 4TO B BECEHHU U OCEH-
HUW TIEpUOJbI HAOMIONAETCS IOBBIIICHUE CO-
JEpKaHUs ypaHa MO OTHOIIEHUIO K JICTHEMY
MepruoIy. ITO OOBACHICTCS TNEPEHOCOM ypaHa
CE30HHBIMH OCaJIKaMH.

BriBo/IbI. YCTAHOBIICHO MOBBIIICHUE COJIEP-
YKaHUS KaJbIMs U MarHus B OCCHHEM IEPHOJIS
10 OTHOIIICHUIO C BECCHHUMU M JICTHUMHU IEPH-
OJlaMU. JTO CBSI3aHO C YMCHBIICHHUEM IOTOKA
BOJIBI, YTO TMPHUBOJUT K YBEIMYCHUIO KOHIICH-
Tpauu oomiel xEctrkocT Boabl. Comeprxanue
pPacTBOPEHHOTO KHCJIOpOJa, a30Ta, XJopa, Ka-
JIVsI, HATPUS U XKeJle3a B 3aBUCUMOCTH OT C€30-
HOB I'0JIa 0CTaJ0Ch HEM3MEHHBIMU.
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CU®ATHU OBU JAPBE 3APA®IIOHU JAP
XYIYIA TOYUKUCTOHU ILIMMOJIA

Axmenos M.3., Hazapos X.M., Mup3oes A.M.,
HNumparos II1.H., Mupcannos Y.M.

Annomamcus. [lap maxonau maskyp mamuyaxou omysuwu cugpamu obu oapéu 3a-
pagwon dap xyoyou Toyuxucmon osapoa uyoaacm. Huwion 0ooa uryoaacm, ku mapkuou
XUMUABH 84 HULLOHOO00X0U husuxuu 06 az mevépxou mykappapeapoudau K4X 3uéo necm.

Kanumaxou xanuoi: oapé, 3apaguion, 06, xocusmxo, ypau, caxmil, OOKUMOHOAU
XYUIK.

WATER QUALITY OF ZARAFSHAN RIVER IN
TERRITORY OF NORTHERN TAJIKISTAN

Akhmedov M.Z., Nazarov H.M., Mirzoev A.M.,
Ishratov Sh.H., Mirsaidov U.M.

Abstract. This paper presents the results of studying the water quality of the Zarafshan
River in the territory of Tajikistan. It is shown that the chemical composition and physical
parameters of water do not exceed the established norms given in MPC.

Key words: river, Zarafshan, water, properties, uranium, hardness, dry residue.
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V]IK 556 (575.3)

METO/bI YIAJIEHUSA PAINOHYKIINI0B U3
JAPEHAKHbIX BOJ I'OPOJA UCTUKJIOJIA

Hazapos X.M.!, bo6ox:kanosa 3.X.2, Cagupo C.M.!,
Mupcaunazona U.!, Axmenos M.3.!
TAeenmemeo no xumuueckoil, OUOLO2UUECKOU, PAOUAYUOHHOUL
u si0epuoiu bezonacnocmu HAHT,
2Xyoorcanockuil 20cy0apcmeennvlil yHueepcumem
umenu axademuxa boboocona l'aghyposa

Annomayun. B oannoii pabome paccmompena 603MOMCHOCIb OUUCHKU YPAHCOOep-
AHCAUUX OPEHAICHBIX 800 OM UOHO8 YPAHA ¢ NPUMEHEHUEM CUHIMemU4ecko2o copboeHma
(kamuonuma) muna CI-1. Onpedenensi ocHO8HbIe nApamMempuvl COpOEHMO8, U3V4eHbl Ux
copoyuonHble ceolicmeaa.

Knrwoueswvie cnosa: yparcooeporcawjue 600bi, ypan, copoyus, copoenm, ouucmra 600bi.
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Brenenune. XBocroxpanunuine Nel-2 ypa-
HomoObIBatomiero npeanpuatus ['YII «Taz-
KHUKpeIMeT» 00pazoBaioch MpH IepepadoTke
KapOOHATHBIX YPAHOBBIX PYIl METOIOM COJO-
Boro BelienauuBanus. B 1945-1950-x rr. u3-
3a HU3KOTO M3BJICUECHUS ypaHa U3 PYIbl, HEU3-
BJIUEHHAs] YaCTh ypaHa, KOTOpas HaxXoJUJach
B KapOoHaTHo# cpene (pH apeHaxHbIX BOX 8 U
BBIIIIC) MTOJ1 BO3/ICHCTBHEM aTMOCHEPHBIX OCAI-
KOB pacTBOpsUlach U B BUJE JPEHAXKHBIX BOJ
BBITEKAJIa U3 TeJIa XBOCTOXPAHMWIIUIIA B caif [1].

B Hactosimieit pabote uccienoBaHa BO3-
MOXXHOCTbh MPUMEHEHHUsI CUHTETUYECKOTO COp-
Oenra (karmonuta) tumna CI'-1 Mo oTHOLIEHUIO
K ypaHy MpH ero cCOpOIrH U3 IPEHAKHBIX BOJI,
BBITEKAIOMINX W3-110/] XBOCcTOXpaHmiuia Nel-2
r. Uctukiona.

DKcnepuMeHTaabHas 4acTh. MccnenoBanue
mpoliecca U3BJICUECHUS ypaHa B JMHAMUYECKOM
pEeKUME MPOBOAMIOCH C HCIIOIB30BAHUEM JIpe-
HQ)KHBIX YPaHCOAEP)KALIMX BOJI C MacCOBOU
koHueHtpamuend ypana (0,027 +0,060) /a1 u
snauenneM pH cpensl (8+0,5). C uenpro obe-
cnedenus: 3(pdexTuBHON copOuuM ypaHa Ha
KaTHOHHUTE CKOPOCTh (DMIIBTPOBAHUS UCXOAHO-
r0 pacTBOpa B KOJOHKE CHIKanack 10 100 mur/
CYTKU. DTO TMO3BOJIMIO YBEIMYUTh HArpy3Ky
ypaHa Ha COpOEHT.

Pe3ynbTarhl SKCIIEPUMEHTOB MOKa3ald, YTO
ucnoap3oBanue karmonura CI'-1 B TexHomO-
TMYECKOM TIpoliecce Iesiecoodpa3Ho, Tak Kak
MOJTyYEHbI JOCTATOUYHO BBICOKUE 3HAYCHUS M3-
BJICUCHHUS YpaHa HAa COPOCHT MPH JOIyCTUMON
KOHLIEHTpAIMK ypaHa B punsTpare (Tadm.l).

Tabnuya 1.

Copbyust ypana ¢ nomowwro kamuonuma muna CI-1
(mcopbenm=10 ; v=100 mr/cymxu)

IIponymiennsiii 006- | Conmeprkanme ypana | Hacwimenue cop-
€M BOIIBI, MJT Ha BBIXOJIE, I/ OenTta ypanoM, %
U sore = 0,027 r/i1; pH=8
100 0,004 0,5
200 0,007 0,9
300 0,004 1,3
400 0,0055 1,8
500 0,004 2,2
600 0,004 2,7
700 0,002 3,2
800 0,003 3,7
900 0,0025 4,2
1000 0,0035 4,7
1100 0,0025 5,2
1200 0,002 5,7
1300 0,0035 6,1
1400 0,004 6,6
1500 0,001 7,1
1600 0,0022 7,6
1700 0,004 8,1
1800 0,004 8,5
1900 0,0065 8,9
2000 0,0065 9,4
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U sore = 0,064 1/01; pH=9
2100 0,011 10,4
2200 0,006 11,6
2300 0,009 12,7
2400 0,009 13,8
2500 0,009 14,9
U oo = 0,048 r/ir; pH=8
2600 0,010 15,6
2700 0,007 16,5
2800 0,008 17,3
e 0,060 r/7; pH=7,9
3000 0,023 18,0
3300 0,032 18,6
3500 0,029 19,2
3700 0,026 19,9
4000 0,024 20,6
4200 0,018 21,4
4600 0,021 22,2
5100 0,020 23,0
5600 0,020 23,8
6500 0,022 24,6
6900 0,035 25,1
7500 0,029 25,7

Takum oOpaszom, karmoHuT CI'-1 MOXHO
PEKOMEH/10BaTh, KaK MEPCIEKTUBHBIA COPOEHT
JUTSL U3BJICUCHUSI ypaHa U3 JPEHAXKHBIX YPAHCO-
JepIKalluX BOJ U3 XBOocToXpaHmiuia Nel-

HUctukmnon.

TsoKenbix MeTauioB (TM) ucnonb3oBaiu mpo-
MBILIUIEHHBIH copOeHT katnoHuT tuna CI-1 u
copbeHT AV*", Tak Kak MOHBI METAJJIOB JIpe-

2 I. HAKHBIX BOJl WMEIOT KAaTHOHUTHYIO (GopMy
(puc.1).

[Ipu MHOTOCTAAMIUHON OYKMCTKE YPaHOCO-
ACPpIKAIINX APCHAXKHBIX BOA OT MOHOB ypaHa U

YpaHocogepxalume ApeHaxHble sogbl (pH=8.5)

v
umwentbiit copbert CI'-1
Copbuua ypaHa Ha katuoute Cl-1 it
L Y
Bopa.ouulieHHan oT ypaHa  HachilyeHHbI ypaHoM copOeHT
) v
Cop6iyu voHos TM Ha AY 40 Hecoplus
¥ v
Hacbiwenbiit AY 40 [lecopbar
Ha fecopbuuio Ha nepepaboTky ypaHa
OumweHHble

OAbl Ha XO3HYKAbI

Puc.1. Texnonocuueckas cxema oyucmxu ypanocooepircawux OpeHadcHuix 600 om uonos ypana u TM.
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HabGnronanu 3a HackllieHHEM COPOESHTOB U B

CJIy4yae HaChIILEHHUs UX HOHAMU METAJUIOB CHU-
MaJId U3 COPOIIMOHHOMN KOJIOHKH M MOJIBEPrajiu
necopOIuK, 3aHOBO 3arpyaji COpOLMOHHBIE
KOJIOHKH CBeXUM copOeHToM. IlocTosHHBIN
aHAJTUTHYECKUI KOHTPOJIb (XMM. aHaJIU3) HE0O-
XOIMM, KaK IIOCJIE€ CTaJuu OYUCTKHU OT ypaHa,
TaK U [0CJIe CTauu JOOYUCTKH OT TM.

BriBonbl. [lpennoxxeHHbli METOH MHOIO-

CTaJUNHOM OYMCTKU BOJ IIPEICTABIACT IIpaK-
TUYECKUI HAPOJHO-X03AMCTBEHHBIN UHTEPEC.

1.

Jlureparypa

Hazapos, X.M. CopOuust ypana Ha CUHTE-
TUYECKHI COPOCHT JPEHAXHBIMH YPaHCO-
nepskammmu Bogamu / X.M. Hazapos, B.M.

MupsixbsieB, H.H. PaxmaroB // Marepuaisl
pecrnyOIMKaHCKOW Hay4HO-IIPAKTUYECKOM
koH(pepenun «IIpobnemsl MaTepuanone-
JeHUs B MAIIMHOCTpOeHUU PecmyOnuku
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akagemuu PT Baxo6oBa A.B. — Jlyman6e,
2016. - C.233-235.

EmuzapseBa, E.H. Copbentsl 11 ynaie-
HUS TSDKEJIBIX METAJIOB M3 CTOYHBIX BOJ
/ E.H. EnusapweBa // Hoknanel bamkup-
ckoro yHusepcuteta. - 2016. - T.1. - Ne4.
- C.716-719.

YCVIXOU BAPTAPA® KAPJIAHU PAJIMOHKJIUIXO
A3 OBXOMU JIPEHAKUHY IIAXPU UCTUKJIOJ

Hazapos X.M., bo6oa:kanosa 3.X., Cagupos C.M.,
Mupcaunzona U., Axmenos M.3.

Annomamcus. Jlap maxonau Maskyp UMKOHUAMU MO3A KapoaHu 0oxou ypaoopu ope-
HadxCil a3 UOHXoU ypaH 60 ucmughooa az copbenmu cunmemuxuu (kamuonum) nagvu CI-1
bappacii mecapoao. Huwonoooxou acocuu copbenmxo Myausis kapoa uyoda, Xycycusmxou

COPOCUOHUU OHXO OMPXMA ULYOAAHO.

Kanuoeoscaxo: ooxou ypanuoop, ypau, copocusi, copbenm, mo3axyHuu oo0.

METHODS FOR REMOVING RADIONUCLIDES FROM
THE DRAINAGE WATER OF THE CITY OF ISTIKLOL

Nazarov H.M., Bobojonova Z.H., Sadirov S.M.,
Mirsaidzoda 1., Ahmedov M.Z.

Abstract. In this paper, we consider the possibility of cleaning uranium-containing
drainage water from uranium ions using a synthetic sorbent (cation exchanger) of the SG-1
type. The main parameters of sorbents have been determined, their sorption properties

have been studied

Key words: uranium-containing waters, uranium, sorption, sorbent, water purification.
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V]IK 556 (575.3)

OYUCTKA YPAHCOJEPKAIIINX HINAXTHBIX BO/
OT NOHOB YPAHA MUKPOI'EJIEM

Axmenos M.3., Hazapos X.M., Mypouos L11.P.,
Maasimesa E.FO., Mmparos L.H.
I Aeenmemeo no xumuueckotil, OUOLO2UUECKOU, PAOUAYUOHHOUL
u si0epuoi bezonacnocmu HAHT

Annomauusn. B oannou cmamve paccmompena 603MOACHOCHb MOOUPUKAYUU KOPIUH-
KU NOOCONHEYHUKA Npu NOTYYEeHUU COPOEHmMO8 O OYUCMKU YPAHCOOEPHCAUUX 600 OM
ypana. OnpeodeneHbl OCHOBHbIE napamempsbl COpOEHmMOo8s, U3yueHvl Ux copoyUoHHble CEOl-
CcmMea, paccmMompena 603MONCHOCMb pe2eHepayul.

Knrwoueswvie cnosa: soouvie pecypcul, ypau, copoyus, copoenm, nekmuHosvie geuje-

cmeda, MUKpoOeeilb, oducmika 800bl.

BBenenne. B nocnennee Bpemst Oounbliioe
BHUMAHUE YIEIACTCA TEXHOIOIUAM KOMILIEKC-
HOI'O MCIIOJIB30BaHMs OTXOIOB PAaCTCHUEBOI-
CTBa, B TOM 4YMCJIE OTXOAOB IIPOU3BOJACTBA U
nepepadOTKU MOJICOIHEUHUKA, TPEUNXH, pHUca,
MIIEHUIbI, OBCA U APYIUX 3JIAKOBBIX KYJBTYp
[1-3].

[TomyyeHnue Ha OCHOBE JAHHBIX BUJOB Cbl-
pbsd MaTepUANIOB I OYMCTKU YpaHCOIAEpKa-
LUX BOJ ITO3BOJIUT PEILNTH JBE 3aa4n: YTUIIN-
3al[MI0 MHOTOTOHHA)KHBIX OTXOJOB U OUYUCTKY
BOJIbI OT PaJIMOHYKIIU/IOB.

Pesynbrarel. B 310N CcBA3M mpennaraeTcs
HCIIONIb30BaTh B KAUECTBE OCHOBBI JUIs TIOJIy4e-

6

HUSl cCOpOEHTa KOP3UHKHU IOJCOTHEYHUKA (He-
obpaboranubix — KITW u 06paboTaHHBIX KOp-
3uHOK nozconHeyHnka — KIT o0p. 6e3 nexTuHa
U C TEKTUHOBBIM Te€JeM) Ul OYUCTKH BOJbI
OT ypaHa. B kaduecTtBe 00bekTa MCCleT0BaHUN
ObulM BBIOpaHBl ypaHCOAEPIKAIIME IIaXTHBIE
BOJIbI C KOHIIEHTpaLueil nonoB ypana 0,025 r/n
u pH=7,5.

IlepBoHa4anbHO OBLIO OINpPENENIEHO BpEMs
YCTaHOBJICHHsI PAaBHOBECHSI HAa KOP3UHKE IOJ-
COJIHEYHHKa, HeoOpaboranubix — KIIW, s
4yero Obla CHATAa KMHETUYECKas KpuBas Npu
koMHaTHOW Temmeparype (250C). Pesynbrars
IIpeJICTaBJIEHbI Ha puc. 1.

a, Mr/r

$
//

0 20 40

60 80 100 120
T, MHH

Puc. 1. Kunemuueckas kpusas copoyuu UoH08 Ypana KOP3UHKU NOOCOTHEYHUKA.
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W3 puc.l BuaHO, 4TO paBHOBECUE HACTYTIa-
eT mpuMepHo uepe3 70 MUHYT mocie Havaia
copO1mu, COpOIMOHHAS EMKOCTh TIPU 3TOM JI0-
cruraet 4,8 Mr/r. Jlyis yBenuueHust COpOLIMOH-

HOM CMKOCTH, KOP3WUHKHU IMOACOJHCYHUKA IMOI-
BCprajiucChb pa3jiMdiHbIM MOI[I/I(l)I/IKaL[I/IHM.

Copoyus ypana copOeHmom Ha 0cHose KOP3UHKU NOOCOTHEUHUKA

(cooeparcanue ypana 6 waxmuou eooe U = 0,025 2/n; pH=7,5; t=25°C)

Jlanee Hamu U3yvanach COpOLIMOHHAS CIIO-
COOHOCTh KOP3MHKHU TOJICOTHEYHHKA IO OTHO-
LICHUIO K MOHaM ypaHa. Pesynbrarel 0600111e-
HBI B TaOI. 1.

Tabnuya 1.

N - ~ N
§ % Obvem 3anumaemviil O6vém nponyujenrHo2o § g § § §
§ @ S HaBecKoll pacmeopa % g § g § NER
2 E < >|ES| 85|33
§ ) § cyxotl Habyxwetl 3 § % S é
oy E V. mn pH U, o/n C§~ SIS ©
20 48 198 Vi=750 4,95 | 0,019 12 1 12,0 0,34 | 26,92
S V2= 96 505 | 0,023 6 11,53
5] V3=300 576 | 0,009 16 65,58
=3 va=390 | 67 | 0003 | 65 88,46
= 3 v5=245 | 7.08 | 0,0025 | 72 90,38
§ § V6=266 7,39 | 0,001 96 96,15
s é V7=148 6,6 | 0,002 | 100 92,3
%‘ S V8=134 7,11 | 0,003 95 88,46
§* V9=76 7,3 0,003 | 144 88,46
= Vi0=288 7,45 | 0,016 | 168 38,46
Bcezo nponyweno V=2694 un | 774
o 16 52 132 Vi=760 3,14 | 0,010 12 | 1500512 61,53
& V2=130 3,16 | 0,007 6 73,07
§ V3 =250 3,0 0,006 16 76,92
§ g va=747 | 3.38 | 0005 | 65 80,77
§ § V5=900 6,04 | 0,006 72 76,92
RN V6=838 525 0,002 96 92,31
g = V7=228 6,9 0,002 | 100 92,3
§ V8=1050 7,0 | 0,024 68 83
§~ vo=156 | 75 | 0026 | 27 0,0
Bcezo nponyweno V=4918 mn | 462
S 20 80 360 Vi=670 6,23 | 0,003 12 [ 18,0 0,28 | 88,46
§ § V2=332 6,76 | 0,008 6 69,23
§ § V3=260 7,02 1 0,002 16 99,31
§ g V4=845 7,46 | 0,003 65 88,46
§ § V5=1040 7,27 | 0,019 72 26,92
E % V6=820 7,6 | 0,022 96 15,38
S V7=247 7,6 | 0,023 | 100 11,54
2 Bcezeo nponyweno V=4215 mn | 367
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Jlist OCyIIeCTBICHUS. OYUCTKHA yPaHCOAEP-
KAIMX IIAXTHBIX BOJ OT HOHOB ypaHa UCIIOJIb-
30BaJICsl MUKpOTellb Ha OCHOBE IEKTHMHOBBIX
II0JINCAXAPUAOB, IIOJYUYEHHBIX U3 KOP3UHKU
MOJICOJIHEYHUKA, ¢ pa3zmepoM uvactull 10 +0,4
MM, TIOJTYYEHHBIH 10 CIIELYIOIIENH METOAMKE.

Bricoxiue u3Menp4EHHBIE KOP3UHKU IOJI-
COJIHEYHHKA MOMEINAIOT B KojOy, 3aJIMBaIOT
pPacTBOPOM COJISIHOM KHUCJIOTBI CO 3HA4E€HUEM
pH =1,2 B rungpomonyne B coorHomenuu 1:10,
COOTBETCTBEHHO. CMECh HarpeBaroT IpU TEM-
neparype 40-50°C Ha HekoTopoe BpeMs A
HaOyxaHus, 3aT€M YCTaHABJIMBAIOT MELIAJIKY.
DKCTpakLUIO IPOBOJAT ITpH Temneparype 85°C
B BOZSIHOI OaHe M CKOPOCTH BpallleHUs Melaj-
ku 2500 06/muH B Teuenue 30 MUHYT, B 0011IEM
ruznpoMonyie npu coorHomenuun 1:20. Iocne
3aBEPUICHMs 3KCTPAKLIUU IOJyYEHHYI CMECH
MIPOIYCKAIOT Yyepe3 MoJuaMuIHbIN GuibTp. s
IIOJIHOTO OT/EJIEHUS] KOMIIOHEHTOB, OCTaBILINX-
csl Ha (PUIIBTPE—KIIETOYHOM CTEHKE, TPEXKPATHO
IIPOMBIBAIOT KUIITYEHON JIUCTUIUIMPOBAHHOU
BOJOM M CywIaTr IpU KOMHATHOM Temmeparype
JUId ollpeseneHus Bbixoga mnponykra. Ilomy-
YEHHBI pacTBOp pa3AcisAlOT [0 OTAEIbHBIM
(bpakuusaM: MHUKpOTesb, IMEKTHHOBBIC BeIe-
cTBa M onurocaxapuisl. [locne oxnaxneHus,
IIOJIyYEHHBIM PACTBOpP — THMAPOIU3aT HEUTpa-
au3yroT ammuakom 1o pH = 3,5-4. Ilpu stom
IIEPBBII KOMIIOHEHT, COAEPKALLIUNUCS B PaCTBO-
pe — MHUKpOTreilb BBIIAAAET B OCAN0K, TaK Kak
OH SIBISIETCS HEPACTBOPUMBIM KOMIIOHEHTOM
B HEUTpaIbHBIX U CIAOOKUCIBIX cpenax. Mu-

KpOrelb OTACISAIOT HEHTPU(PYTHPOBAHUEM TIPU
ckopoctu Bpamenus 5000 o6/MUH B TeueHUE
30 munyT. ITomyuennyro maccy rens uist O4U-
IICHUs OT OaJIJIACTHBIX BEIECTB U KpacuTesen
TPUXKAbI TPOMBIBAIOT 3THJIOBBIM CIHPTOM, 3a-
TeM (pUIBTPYIOT U CyLIAT.

K onpenenennoit macce (1 1) copbenra
(Mukporens) ¢ pazMmepamu 4actun a0 0,4 mm
3aJMBalOT BOAY C Lienbio ero HaOyxanusi. Ha-
OyxImuii COpOEHT MOMENIal0T B COPOILIMOHHYIO
KOJIOHKY. /lanee yepe3 COpOLMOHHYIO KOJIOHKY
IPOMyCKaloT onpenesnéuubii 00beM (V=0,2 mi1/
MUH) YpaHCOZAEp Kalllero pacTBOpa ONPEAEIEH-
HOW KoHIeHTpanuu. OTOHparoT mpooObl U3 BbI-
TEKaIOIIEro pacTBOpa MO 5 MII U ONPENENSIOT
coziep)KaHue ypaHa.

[Tocne mpoTrekanus mporecca copoIuu, Ko-
TOPBI KOHTPOJIMPYETCS COAEPKaHHUEM YypaHa
B JKHUJKOCTH, HACBHIILIEHHBIH ypaHOM COpOCHT
OOKUTaeTCs 10 MOJHOTO BBHITOPAHUS MPU TEM-
neparype 250-3500C B meuax. YpaHcogepka-
LYIO 30JIy BBILLIEIAYMBAOT CEPHON KUCIOTOM C
N00aBICHUEM OKUCTHUTENEH (a30THOM KUCIOTHI
U TpeXBaJEHTHOTrO xeine3a). [locne Brimenayn-
BaHUs MacCy (DUIBTPYIOT, moiyyast (UiIbTpar
cynedara ypanuna. [lanee ypan u3 pactBopa
OCaXJalT aMMHA4YHOM BOJOW, IOIY4aroT 3a-
KHCh-OKHCh YPaHa, KOTOPYIO CyIIaT MpU TEM-
neparype 100-1500C B Bakyyme. Bsixon
npoaykra 90-95%. Conep:kaHue OCHOBHOIO
BellecTBa- ypana 90-95%. Pesynbrarsl uchbli-
TaHUsI IPUBEJICHBI B Ta0M.2.

Tabnuya 2.
Copbyus uoHO8 YypaHa u3z pacmeopa 8 MUKpo2eib 8 HellmpaibHOU U KUCIOU cpede
Tlokazamenu
Xapaxmepucmuka
pH=7 pH=2-6

Pasmep vacmuy copbenma, mm 00 0,4 0o 0,4
Temnepamypa pacmeopa, °C 20-25 20-25
Konyenmpayus ypana 6 ucxoonom pacmeope, me/n 35,7 20
Bec copbenma 6 xononke, 2 1 1
Buvicoma cros copbenma 6 xonownxe, Mm 80 80
O06vém pacmeopa, NPonyweHHo20 4epe3 KONOHKY, M 50 50
Copbyuonnas emkocms copoenma, me/e 1,6 0,72
Cmenens uzeneuenus ypana uz pacmeopos, % 90-95 70-75
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HpI/IHLII/IHI/IaJILHaH TCXHOJIO'MYCCKas CXEMa U3BJICUCHUA YpaHa U3 HIaXTHBIX BOJ IPCACTABJIICHA
Ha puc.2.

IMaxrrue soma: pH 7.0...735,
conzpaarua U - 10... 80 xr/n

v
Copbmizt ypaxa
(AMHEPODETE K2 OCHDE MEXTHHOBEIX NOTICAX2PHACE,
MO YSHERLX I3 KOPSKHIN MO conHayriza, 10 0.4 aag)
v
I Hacsmyerus copberra I
¥
I Pasgenesue copberTa myTaM QIOTBTPALKK l
v
OGeur P porens
(250...350°C)

]

Or2pKCE CEPHOR K i C MpHMEHSHIEM OKHOTHTEN2H I

¥

@ HHTPAHT I
K‘erx ¥3 XEOCTORPALIAE | ‘

I Ocaxnenue 20% anamauxoit Bonoi I

l @ unBIpanKT |

Puc.2. IIpunyunuanonas mexunonocuueckas cxema
OUUCMKU YPAHCOOEPHCAUWUX WAXMHBIX 800 OM YPAHA.

BriBogsl. Takum o0Opaszom, mdy3ra Moacoii-
HEYHUKA C MpeABapUTEIbHON MoIupuUKanuen
MOKET OBITh HCIOJb30BaHa B KAYE€CTBE COp-
OeHTa JIsl OYMCTKHU BOJBI OT HOHOB ypaHa, YTO
OJTHOBPEMEHHO MO3BOJIUT PEIIUTh 3a7ayy yTH-
JIU3aliU JaHHON KaTeropuu OTXOZOB. 3.
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TO3A KAPJAHU OBXOU YPAHIOPU
KOHMU A3 MIOHXOU YPAH 5O MUKPOTIEJI

Axmenos M.3., Hazapos X.M., Myponuos L1I.P.,
Maubiesa E.1O., Mpartos II.H.

Annomauus. /lap maxonrau mMaskyp UMKOHUSMU MOOUDUKAMCUsU capaku ogpmodna-
pacm xaneomu 6a oacm 08apoaHu copoeHmxo 6apou mosza Kapoaru obxou ypamoop a3
ypawn 6appacii wyoaacm. Huwonoooxou acocuu copbenmxo myauisin kapoa utyod, Xocu-
AMXOU COPOCUOHUU OHXO OMYXMA 84 UMKOHUSMU peceHepamcusi Oa Hazap supugpma uiy-
oaano.

Kanuoeoacaxo: 3axupaxou 00, ypam, copocus, copoenm, moooaxou neKmuHi, MUKpo-
2eil, mo3axyHuu 00.

PURIFICATION OF URANIUM-CONTAINING MINE
WATER FROM URANIUM IONS WITH MICROGEL

Akhmedov M.Z., Nazarov H.M., Murodov Sh.R.,
Malisheva E.U., Ishratov Sh.N.

Abstract. This article discusses the possibility of modifying the sunflower head
when obtaining sorbents for the purification of polluted waters from uranium. The main
parameters of sorbents were determined, their sorption properties were studied, and the
possibility of regeneration was considered.

Key words: water resources, uranium, sorption, sorbent, pectin substances, microgel,
water purification.
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V]IK 556 (575.3)

PAJIOHOBBII MOHUTOPUHI IMUTHEBBIX BO/]
HEKOTOPBIX PAIOHOB CEBEPHOI'O TA/IJKUKUCTAHA

Axmenos M.3., Hazapos X.M., bo6oes b./I, Paxmaros H.,
Mupcaugos Y.M., Mmparos L11.H.
'deenmemeo no xumuueckoil, 6UOI02UYECKOU, PAOUAYUOHHOU
u s0epnou 6ezonacnocmu HAHT

Annomauusn. B oannoii cmamve npusedenvl pe3yivmamsl padoH08020 MOHUMOPUHSA
NUMbEBbIX 800 OMOENbHBIX PAUOHO8 ce@epHo20 Taddcukucmaua, 6 mom ducie Mecmax
PACNON0NACEHUST UCTNOYHUKOB 800bl BONIU3U PAOUOAKMUBHBIX X80CTOXPAHUIUW. YcmaHos-
JIEHO, 4mo 4yeM Onudice K X60CMOXPAHUIUULY HAXOOUMCS UCIMOYHUK, MeM blile 3HAYeHUs
OA paoona 6 600e. Imo cés3aH0 ¢ npocadudaruem noO3eMHbIX 800 CAMO20 X80CMOXPAHU-
auwa, umo npusooum k pocmy OA padona 6 smom mecme.

Kntroueswvle cnosa: padon, ucmounux, o0vemMHas akmugHOCmyb, MOHUMOPUHS, 800HbIE

pecypchbl.
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Beenenue. B Hacrosiee Bpems npunaéres
00JIBIIIOE 3HAYCHUE M3YUYCHHIO PAIHAIIMOHHBIX
PHUCKOB, CBSI3aHHBIX C COJIEpPIKaHUEM paJioHa U
JPYTUX TPUPOAHBIX PATUOU3OTONOB B UCTOU-
HUKax BOIbl. BHUMaHue K 3TOH mpolieme
MIPUBJICK Psif MyOMHKAIMA YYEHBIX O BBICOKHX
JI030BBIX HArpy3Kax, KOTOPbIE MOTYT MOIYyYUTh
MJIQJICHIIBI ¥ JCTH, KOHTAKTUPYIOIIUE C BOJOM,
B KOTOPOH BBICOKOE COJEp’KaHUE paJoHA U
AIIP [1].

B 1998 r. Obtu npoBenieHbl CHeHaIbHbIE
WCCJIEIOBAHUS T10 MPOBEPKE YBEITUUCHHUS PAJIU-
AlMOHHOIO pucka ot conepxanus EPH B Boze.
ITocne u3bickaHuii 1 00CYXJIEHUI OBUIO peKo-
MEHJIOBAaHO YCTAHOBUTH OTPAaHUYCHHS, YTOOBI
a¢dekTrBHas rofoBas 103a He npesbimana 0,1
M3B/ron. Dxcneptel EC u BO3 cuuratot, 4To
COBPEMEHHBIC 3HAHUS O PAIUAIMOHHOM PHUCKE
panona u /JIIP, conepxamuxcs B BOJE, SABIIA-
I0TCA HEJOCTATOYHBIMU JUISI YCTAHOBIICHUS
KOHKPETHBIX PEKOMEHYEMbIX HOPM JIJIsl aKTHB-

HOCTEH 3TUX PaJuOU30TOIOB B BoAE. M3yuenue
BIIMSIHUSL HA 310POBBE YEIIOBEKA €CTECTBEHHOU
PaIUOAKTUBHOCTUA BOJbI SBISECTCS MHOIOIUIA-
HOBOH U JIOJITOBPEMEHHOM 3a7a4el.

KaptupoBanue TeppuTOpUil NPOBOAUTCA
HCXOJIsl U3 COIEPKAHUA PAJJOHOTCHEPUPYIOIIMX
EPH B nouBe u noponax. Ota JIeATENIbHOCTh
AKTUBHO OCYLIECTBIAETCA, Hampumep, B Mc-
nanuu, CinoBenuu, CrnoBakuu. Takue cTpaHbl,
kak [lIBenus u Hopeerus xmaccudunupyror
CBOU TEPPUTOPUHU 110 CTEIICHU PAJAUALMOHHOIO
pHUCKa B 3aBUCUMOCTH OT KOHLIEHTpaALUU pajo-
Ha B IPYHTOBOM BOJE. MEeTONMKU KOHTPOJIS CO-
JiepKaHusl pajJoHa B BoAe pa3pabOTaHbl Mpak-
TUYECKU BO BCEX €BPOIEHCKUX CTpaHaX.

Pesynbrarel. B ponHuKax U CKBaKMHAxX He-
JAJIEKO OT Psifia CYILIECTBYIOIIMX Ha TEPPUTO-
puu cesepHoro Tamxukucrana, B TOM 4HUCIIE
PaZlMOAKTUBHBIX XBOCTOXPAHWIIUI, OTOOPAHBI
npoObl BOIBI, PE3YNbTAaThl aHAIHM3a KOTOPBIX
MIPUBEICHBI B Ta0MI. 1.

Tabnuya 1.
O6vémnas akmugHoCcms 28262 Rn 6 600e uz pooHuxos u ckeasicum
Ha meppumopuu cegeprozo Tadxcuxucmana
Homep Mecmo ombopa npobv pH | OA padona ¢
npoowl sooe, bx/n
Jlic. Pacynosckuii pation
1 Iicamoam quemaii, poonux Yawma (Nel na paccmosinuu 8 km 7,0 11,1+4
OM X60CMOXPAHUIUUYA)
2 Licamoam quemaii, poonux Yawma (Ne2 na paccmosinuu 8 km 7,0 19,8+8
OMm X60CMOXPAHUNUUA)
3 Licamoam JJuemait, ucmoynux, Caccuxbynox (poonuk 3 na 7,2 24,9+10
paccmosiHuu 6 KM 0m X60CMOXPAHUIUULA)
4 Tocenox azusn (3anaonas ywacmo, ckeadicuna 1) 7,0 37,0+13
5 Tlocenok I'asusam (cpeduss wacme, ckeadicuna 2) 7,0 36,3+14
6 Tocenox I'azuan (6ocmounas uacms, ckeaxicuna 3) 7.3 32,7+13
Ha meppumopuu laxpucmana
7 THocenox Yawmacop (poonux) 6,94 7+2
Tocenox Yawmacop (cxeadxcuna) 7,13 13+5
9 llocenox Temypmanux 7,27 10+£3
10 Tlocenox Ucmuxnon 7,3 10+4
11 Tlocenox @upoascu 7,0 7£2
12 Tlocenox Bycmon 7,2 12
13 Tocenok Ceb3op (cksasxcuna) 7,69 1242
14 Tlocenox Yawma 7,54 10£2
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15 Ilocenox Bocam | 7,6 | 10£2
Ha meppumopuu Hempaswana

16 Tocenox Huoxcomu 7,9 6+4

17 Tocenox Kynooicob 7,76 10+2

18 Tocenox Hlupunyawima 7,55 6+2

19 Ilocenok kanauau 6anano 7,7 15+2

20 [locenox Yasrxanoax 7,9 13£2

BeiBoabl. AHan3 pe3ynbTaToOB IOKa3all,
YTO YeM OJMKe K XBOCTOXPAaHUIIMIIY HAXOAUT-
CA WCTOYHMK, TeM BbllIe 3HaueHus: OA pano-
Ha B Bozie (pomHuk Ne3 u ckBaxuna Nel). OT0
MOKET OBbITh CBA3aHO C MPOCAYMBAHUEM IOJI-
3eMHBIX BOJI CaMOr0 XBOCTOXpaHWIHWIIA, YTO
npuBoAUT K pocty OA pazoHa B 3TOM MECTE.
B cBs31 ¢ 3TM HE00X0IUMO OpraHU30BaTh MO-
CTOSIHHBI MOHUTOPUHI YKa3aHHBIX YYacTKOB
TEPPUTOPUHN CeBepHOro Ta/JKUMKHUCTaHa, MpU
3TOM 0OpaTUTh 0CO0OC BHHUMAaHUE HA BOJHBIC
HCTOYHHUKH, PACIOJIOKEHHBIE B apeajie paauo-
AKTUBHBIX XBOCTOXPAHWJIHUIII.
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MOHUTOPUHI'U PAIOHUU OBXOU OILIOMUJIAHA
JAP BAB3E HOXUSAXOU TOYUKUCTOHU IIUMOJIN

Axmenos M.3., Hazapos X.M., bo6oes b./I, Paxmaros
H., Mupcaunos Y.M., Mmparos I11.H.

Annomavus. /lap maxonau maskyp Hamuyaxou MOHUMOPUH2U PAOOHUU 0DOX0U OULO-
MUOAanil 0ap MuHmakaxou anoxuoau wumonyu Toyuxucmow, a3z yymia Youeupuasuu
Manbavxou 00l 0ap HA30UKUU NAPMOB2OXX0U PAOUOAKmMuUsi osapoa wiyoaacm. Myatisim
Kapoa utyoaacm, Ku 60 HA3apooumu Ha30uk 6yoanu manbau 0o ba napmos2oxxou paou-
0aKMUGtl, XamoH Kaoap 3uéo eauwmanu gavornokuu xaymuu (@X) padoun oap 06 nazap
mepacao. Un oap mamuyau az xyou napmoezoxxo yopii wyoaunu ooxou 3epuzamunii oa
aman meos0, Ku un ooucu 3uéo uyoanu @X padown dap un maszev me2apoao.

Kanuososcaxo: padon, manbav, pavorHoKuu Xaymi, MOHUMOPUHS, 3aXupaxou oo.
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RADON MONITORING OF DRINKING WATER
IN SOME REGIONS OF NORTHERN TAJIKISTAN

Akhmedov M.Z., Nazarov H.M., Boboev B.D, Rakhmatov N.,
Mirsaidob U.M., Ishratov Sh.N.

Abstract. This article presents the results of radon monitoring of drinking water in
certain areas of Northern Tajikistan, including the locations of water sources near
radioactive tailings. It has been established that the closer the source is to the tailing
dump, the more RA of radon in the water. This is due to the seepage of groundwater from
the tailings itself, which leads to an increase in RA in this place.

Key words: radon, source, volumetric activity, monitoring, water resources.
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KONJAXO BAPOU MYAJUIM®OHUN
MaYya/uian WiMA-aMainn «3axupaxou 00, JHepreTHKa Ba IKOJIOTHSI»-H
HMucTuTyTn Macbajiaxon 00, riIpo3HePreTHKa Ba IKOJIOTHSIN
Axagemusini MUULUTHHA WIMX0H ToynkucTox

Maxonaxou uiMue, kKu 6bapou Halp 6a Mayasiia MenrHuXoa Merapaasa, 6os,1 6a Taimado-
TH 3€pUH YaBOOTY OoIIaH/I: a) MakoJiau uiMia 6os1 60 HazapaAoLWITH TaaaboTH MyKappapHa-
MyJau Mayajljla oMojda rapauaa ooma; 0) Makosa 00s1 HaTUYau TaAKUKOTH UIIMEA Oorma;
B) MaB3yM MaKoJia 00s1 0a sike a3 cCaMTXOU WIMUU Madajia MyBO(pUKAT HAMOSII.

Makoiaxoe, Ku Jap MAaTHH OHXO MaBOAH qurap myaindoH 6e oBapmaaHu UKTHOOC HC-
tidoaa myaaana, 6a 6appacur MapXmiaxou HaBOATH MEITHUXO HaMerap/JaHja Ba UH TyHa
MaKOoJIaxo Jap MaJasura 6a 9or pox 107a HaMellaBaH/I.

Tanabot HucOAT 6a TaXUSIM MAaKOJIaX0U UIIMM:

Matau Makona 6osa nap ¢hopmatu Microsoft Word omoma rapauaa, 6o xypydu Times
New Roman 6apou maTHXoM pycuto aHruchk Ba 60 xypypu Times New Roman Tj 6apou
MAaTHH TOYUKHA Taxys Tapauia, 1ap MaTH XxauyMu xapdxo 14, xommsaxo 2,5 ¢cM Ba docwiian
OaitHu caTpxo 6051 1,5 MM OGorma.

dopMmyaxo, aJlIoMaTX0 Ba HUIIOHaXou xaphxou Oy3ypruxo 6osix nap myxappupu dop-
mynan Microsoft Equation Ba € Math Type (xypydu 12) xypydpumunit kapaa mabana. Tanxo
OH opMyJIaxoe, Ki 0a OH UCTUHOJ OBapja IyJaaH/, paKkaMry30pi Kap/ia MelaBaH/I.

Hakiraxo, cxeMaxo, quarpaMmaxo Ba pacMxo 00sJT paKaMI'y30pil Kap/ia I1aBaH/I Ba UH-
YYHWH, OHXO OOsIT HOMH IAPXINXaH/Ia TOIITa OOIIaH]I.

Xauymu Makojia 6o ¢popmatu A4 60 Ha3apaOLITH PyixaTu agabuéTu uctudoaamnryaa Ba
apHOTaTCUAX0 a3 10 To 15 caxudapo 6os1 map O6ap rupa.

CoxTtopu Makoja 6051 60 TapTUOU 3epUH TaxXusl rapaa;

1. Unanexcn YK 6apoun makoina;

2. Homu makomna;

3. Haca0 Ba gap makjin UXTucop HoMm Ba Homu nagap (HamyHa: Kypoonos H.B.);

4. Homm myaccucae, ku 1ap oH myautud (oH) kopy haboausaT MeHaMOos1 (STH), HUIIO-
HUU MyacCHca, Iaxp, KAIBap.

5. MaTHHM acOCHM MaKOJIa;

6. Pyiixatm amabuéru uctudomamyma (Ha kamrap a3 10 Homryii Ba Ha Oermrap a3 20
HOMTIiM a1a0UETH WIMM).

7. Homu makoJiia, aHHOTAaTCUs Ba KaJUJIBOXKaxo (arap mMakoia 60 3a00HU TOYUKH OO-
1aJl, aHHOTATCUs Ba KaJUJIBOXXaxo 00 3a00HXOM pyCHl Ba aHTJIMCH; arap Makoya 00 3a00HU
pyci Ooriaji, aHHOTATCUSI Ba KaJUABOkKaxo 00 3a00HXOM TOUMKH Ba aHTJIMCH; arap Mako-
na 60 3a00HU aHTIIUCH OOIIa/l, AaHHOTATCUS Ba KaJIUABOXKax0 60 3a00HXOU TOUYUKHA Ba pycit
Taxus rapIaH.

8. AHHOTaTCHs Aap XauyMM Ha KamTap a3 5-7 caTp Ba KalIuaBoxkaxo a3 5 to 10 Homry
0o0s11 TaxXys Kap/a IaBa;

9. Hap oxupu Makoiyia 60 1y 3a00H (pycHl Ba aHIIMCH) MabIyMOT Aap Oopau Myauiudg
(oH) 60 TapTHOM 3epPUH HMIIIOH A0Ja IaBad: Haca®, HOM Ba HOMU najaap (myppa), Japayau
WJIMPA Ba YHBOHM WJIM# (arap OOIIaH 1), HOMH Myaccucae, K1 J1ap oH Myajutid Kopy Gabousit
MeHaMos1J1, Ba3udaun UIIroIHamMya, TenedoH, e-mail.

XaHromu UKTHOOCOBapH anadbuétu uctudoaamnryaa Ba caxudau mymaxxacu oH 6051 1ap
KaBCH 4aXOpKyHua [] HumoH goxa masan. Hamyna: [7, ¢.107], spHe agadbuétu Ne7 Ba caxu-
dhanl07.

DBTUMOTHOKUU MaBOJIX0 0a 3mMMaun Myauiud (MyamindoH) ry3omra MeriaBai.



ITPABUJIA U1 ABTOPOB
HAYYHO-TIPAKTHYECKOIO0 :KypHa1a «BoaHbie pecypceshl, JHepreTHKa U 9KOJIOTUsD)
HNHcTuTyTa BOAHBIX NPOOJIEM, THAPOIHEPTeTHKH H IKOJIOTHH
HanuonanbHoil akagemuu Hayk Tagxkukucrana

Hayunsle cTaTby, IpefcTaBIeHHble JIs MyOMMKALUY B )KYPHaJe, JO/DKHBI COOTBETCTBOBATh
CTIeAYIOIVIM TPeOOBaHMAM: a) HayYHasl CTaThs JO/DKHA OBITD IIO/ITOTOB/IEHA B COOTBETCTBUM C Tpe-
00BaHMAMM, YCTAHOB/ICHHBIMU >KypHa/IOM; 0) CTaThs JO/DKHA OBITh Pe3y/IbTaTOM HayIHBIX UCCIIe-
TOBaHMIT; B) TeMa CTaTb! JO/DKHA COOTBETCTBOBATb OfIHOMY 13 HAyYHBIX HAIIpaBJIEHNUI )KypHaJIa.

CraTby, B TeKCTe KOTOPBIX MCIIO/Ib30BAHBI MaTepUaIbl IPYTUX aBTOPOB 0e3 UTHPOBAHNS, He
OymyT nepefaHbl Ha TajIbHEIIIIee paCCMOTPEHNE U TaKye CTaTby He OYAYT JOIYIIeHb! K ITyO/InKa-
LIV B XKypHarse.

Tpe6oBaHuA K 0OPMIEHNIO HAYYHBIX CTATelL:

TekcT cTarby momKeH ObITH OATOTOBIEH B hopmare Microsoft Word, mpudrom Times New
Roman pna pycckoro u anrimiickoro tekcrta 1 Times New Roman Tj mmsa TagKMKCKOTO TeKCTa,
Kernb 14, nosns 2,5 cM co BCeX CTOPOH, MHTepBan 1,5 Mm.

dopmynel, cUMBOTIBL U OyKBeHHbIe 0003HAYEHVS BE/INYNH TO/DKHBI ObITh HAOpaHBI B peflak-
tope popmyn Microsoft Equation nwin Math Type (upudt 12). Hymepyrorcs nuuib Te popmyIsl,
Ha KOTOPBbIE UMEIOTCS CCBUIKI.

Tabmu1bl, cxeMbl, A¥arpaMMBI ¥ PUCYHKM HY>KHO CTPYIIIMPOBATh U IPOHYMEpPOBATh, @ TAKXKe,
OHM JTOJDKHBI IMEThb Ha3BaHIUe.

O6mbeM cTaThy (BK/IIOYAs aHHOTALIMIO U CIIMCOK JIMTEPATYPHI) HOJDKEH OBITh B IIpefenax ot 10
mo 15 crpannu B popmate A4.

CraTbs HO/DKHA UMETD CIIEAYIONUIYIO CTPYKTYPY:

1. VMupekc YK Ha cTaTbIO;

2. HassaHme cTaTby;

3. ®amwnua u nHUNMANH aBTopa (mpumep: Kypbonos H.B.);

4. HasBaHne opraHusaiiuu, B KOTOpoit paboTaet aBTop (bI) CTATbM, TOYTOBBI a/[peC OpPraHM-
3alyn, TOPOJ, CTPaHa;

5. OCHOBHOJI TEKCT CTaTbM;

6. CHucok MCronab30BaHHOI MUTepaTypsl (He MeHee 10 1 He 6omee 25 HaMMEHOBAHNIL Hay4-
HOJI JTUTePaTYPBI).

7. HasBaHme craTby, aHHOTAI[Ms M K/IIOUEBBbIE CTIOBa (€C/IM CTAThs HA TA/KUKCKOM SI3bIKE,
aHHOTALMs U K/II0YeBble C/10Ba OPOPMIISAIOTCS Ha PYCCKOM M aHITIMIICKOM SI3bIKAaX; €C/IU CTaTbhs
Ha PYCCKOM s3bIKe, aHHOTALIVS U K/TI0YeBble C/I0BA O(POPMIIAIOTCS HA TAIKMKCKOM M aHITIMIICKOM
A3BIKAX; €C/IY CTAThs Ha aHIJIMIICKOM sI3bIKe, aHHOTAILVS ¥ K/TI0UeBBbIe CIOBa 0()OPMIISIOTCS Ha Taji-
JKVKCKOM U PYCCKOM SI3bIKAX).

8. AuHoTanus opopmisieTcsi B 00beMe He MeHee 5-7 CTPOK, K/IFoueBbIe C/1oBa OT 5 1o 10 coB
VU CTIOBOCOYETAHMIA;

9. B KoHIIe cTaTby Ha [IBYX sA3BIKaX (PYCCKOM ¥ aHIJIMIICKOM) CBefieHMs 06 aBTOpe (BI) B CrIe-
nytomeM nopsake: @VIO aBropa (bI) HONMHOCTBIO, YUeHAS CTEIIEHD I YYeHOe 3BaHMe (e IMeIoT-
cs1), Ha3BaHIMe OPraHM3alN, B KOTOPOIt paboTaeT aBTOP (bI), JO/DKHOCTD, TenedoH, e-mail.

[Tpy quTHpOBaHNN KOHKPETHOTO MaTepuasla CChIIKYM YKa3bIBAIOTCS B KBa/[paTHBIX CKOOKaX [].
O6pasen: [7, c.107], T.e., nuteparypa Ne7 u crpannua 107.

3a JOCTOBEPHOCTb MaTe€PUAIOB OTBETCTBEHHOCTD HECYT aBTOPBI (aBTOP).



RULES FOR THE AUTHORS
of the scientific-practical journal “Water resources, energetic and ecology”
of the Institute of water problems, hydropower and ecology
of the National academy of sciences of Tajikistan

Scientific articles submitted for publication in the journal must meet the following requirements:
a) the scientific article must be prepared in accordance with the requirements established by the
journal; b) the article must be the result of scientific research; c) the topic of the article must
correspond to one of the scientific directions of the journal.

Articles in the text of which materials of other authors are used without citation will not be
submitted for further consideration and such articles will not be allowed for publication in the
journal.

Requirements for the design of the scientific articles:

The text of the article should be prepared in Microsoft Word format, in Times New Roman font
for Russian and English text and Times New Roman Tj for Tajik text, size — 14, fields — 2.5 cm from
all directions, interval — 1.5.

Formulas, symbols and letter designations of quantities must be typed in the formula editor
Microsoft Equation or Math Type (font 12). Only those formulas to which there are references are
numbered.

Tables, diagrams, diagrams and figures must be grouped and numbered, and also, they must
have a name.

The volume of the article (including annotation and bibliography) should be in the range of 10
to 15 pages of A4 format.

The article should have the following structure:

1. UDC index per article;

2. Title of the article;

3. Surname and initials of the author (example: Kurbonov N.B.);

4. The name of the organization in which the author (s) of the article works, the postal address
of the organization, city, country;

5. The main text of the article;

6. List of used literature (no less than 10 and no more than 25 titles of scientific literature).

7. Title of the article, abstract and keywords (if the article is in Tajik, the abstract and keywords
are drawn up in Russian and English; if the article is in Russian, the abstract and keywords are made
out in Tajik and English; if the article is in English, abstract and keywords are drawn up in Tajik and
Russian).

8. Annotation is drawn up in the amount of at least 5-7 lines, keywords from 5 to 10 words or
phrases;

9. At the end of the article, in two languages (Russian and English), information about the
author (s) in the following order: full name of the author (s), academic degree and academic title (if
any), name of the organization in which the author (s) works, position, phone, e-mail.

When citing specific material, links are indicated in square brackets []. Sample: [7, p.107], that
is, the literature No.7 and page 107.

The author (s) is responsible for the accuracy of the information.



