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COCTOSTHUE KOJJIEKTOPHO-JIPEHAXKHBIX BOJI OPOIIIAEMOM
TEPPUTOPUU KAPAKAJ/IMAKCTAHA 1 OBOBINEHUE ITOJIEBBIX
NCCIEJOBAHUMU 110 UX NCITOJIb30BAHHUIO

Annomayua. B nacmoswee epemsa 60 6cex pecuonax Ysbexucmana 6 opouiaemou 30He
cywecmgyem U (QYHKYUOHUpYem  KONNeKMOpPHO-OpeHadcHas — cemb.  ludponocuveckuti  u
2UOPOXUMUYECKUTI MOHUMOpUHe e€ pabomul Hayancs 8 1970-vie 200vl. Takas cemv cywecmeyem u 8
opowaemoui 30ne Pecnybnuxu Kapaxarnakcman, onuna xkomopoii 6 Hacmoauwee epems pagua 20614,7
KM, @ OCHOGHbIMU MazucmpaibHuimu Koanekmopamu seasitomess KC-1, KC-3, KC-4, I'J/IK. B nocreonue
20061 00beM KOLIeKMOPHO-OpeHadicHbix 800 (K/[B) opowaemoti meppumopuu pecnyonruxu docmue 1,6-
2,0 kv u komopuwlii mensiemcs 6 3agucumocmu om eoonocmu p. Amyoapvu. Hecmomps na nogvluuentyio
munepanuzayuro (0o 3,9-4,5 o/n) wacme smux 600 8 MANIOBOOHLIE 200bl MOJICHO NOBMOPHO
UCNONb306AMb HA OPOUEHUE CEebCKOXO3AUCMBEHHbIX KYIbmyp, 0 4em ykazano u 6 «Konyenyuu
pazeumusi 00H020 xo3siicmea Pecnyonuxu Y3b6exucman na 2020-2030 e2.». Ha dannoe epems yorce
HAKONAeH MHO2ONeMHUll NOAe6Ool ONblM  UCNONb308AHUS IMUX 600 C YUEMOM PA3IUYHbIX
A2pOMEXHUYECKUX YCAOBULl, MEXAHUYECKO20 COCMABA OPOUAEeMblX NOYE, CONEYCMOUYUEOCTU
CeNbCKOXO3AUCMBEHHBIX KYIbmYyp U Opyeux gaxmopos. Onupaace HA 6bIUEONUCaAHHOe, 8 OAHHOU
cmambve paccMOmMpeHo COCMOsSIHUE 00beM08 U Ka1ecmeo KOJIEeKMOPHO-0peHax CHblx 600 Pecnyoauxu
Kapaxannaxcman 6 meuenue 2010-2021 2e., a makaice npusederHo Kpamkoe 0000ujeHue npo8edeHHbIX
UCCAE006AHUTLL O UX NOGMOPHOMY UCHOJIb30GAHUIO HA MEPPUMOPUYU PeCnYONIUKU.

Knwouesvie cnosa: Pecnyonuxa Kapaxannakcman, KOIIEKMOPHO-OpeHadcHvle  800bl,
MUHEPanu3ayus, 2UOPOJI0SULECKUN U SUOPOXUMULECKULL PENCUM, NOGMOPHOE UCHOTIb30GAHUE.

Chembarisov E.I., Balliev A.l.
Scientific Research Institute of Irrigation and Water Problems, Tashkent, Uzbekistan

THE STATE OF COLLECTOR AND DRAINAGE WATERS OF THE IRRIGATED
TERRITORY OF KARAKALPAKSTAN AND THE GENERALIZATION OF FIELD
STUDIES ON THEIR USE

Abstract. Currently, in all regions of Uzbekistan in the irrigated zone, a collector-drainage
network exists and operates. Hydrological and hydrochemical monitoring of its work began in the
1970s. Such a network also exists in the irrigated zone of the Republic of Karakalpakstan, the length of
which is currently 20,614.7 km, and the main collectors are KS-1, KS-3, KS-4, GLK. In recent years,
the volume of collector-drainage water (CDW) of the irrigated territory of the republic has reached 1.6-
2.0 km3, which varies depending on the water content of the river. Amu Darya. Despite the increased
mineralization (up to 3.9-4.5 g/l), part of this water in dry years can be reused for irrigation of
agricultural crops, as indicated in the “Concept for the development of water management of the
Republic of Uzbekistan for 2020-2030”. At this time, many years of field experience in using these
waters have already been accumulated, taking into account various agrotechnical conditions, the
mechanical composition of irrigated soils, the salt tolerance of crops and other factors. Based on the
above, this article examines the state of the volumes and quality of collector and drainage waters of the
Republic of Karakalpakstan during 2010-2021, and also provides a brief summary of the research
conducted on their reuse in the territory of the republic.

Key words: Republic of Karakalpakstan, collector and drainage waters, mineralization,
hydrological and hydrochemical regime, reuse.
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BBegenne m mocraHoBka mnpoOseMsbl. [Maposormyeckuii M THAPOXMMHUYECKUN
MOHHUTOPHHT KOJIJIEKTOPHO-IPEHAXHBIX BOJI B Y30ekucraHe Hawancs ¢ 1970-romoB, XOTs
cBeficHHsI 00 oObeMe ATHX BoA cymecTBYIOT ¢ 1930 rona. [IpuBenem HekoTOpBIE MUPPHI 00
obbemax atmx Boa 3a mpomemmue roapl mo KKACCP (¢ 1991 r. — PecnybOnuka
KapakanmaxkcTan) B km>: B 1930 . — 0,01; B 1947 1. — 0,03; B 1957 . — 0,04; B 1960 . — 0,06;
B 1965r.-0,15;B 1968 1. — 0,35; 81970 1. — 0,65; B 1985 1. -2,35; B1990 1. —2,33; B 1997
r.—1,85; 82001 r. - 0,59; 8 2002 r. — 1,20; B 2003 1. — 2,25; B 2004 r. — 1,98; B 2005 1. - 2,40;
B 2008 r. — 1,10; B 2010 r. — 2,83; B 2015 . — 2,48; B 2018 . — 1,48; B 2021 r. — 1,17.
[IpuBenennbie HUQPPBI CBUAETETBCTBYIOT O TOM, YTO HE3aBHCUMO OT PA3JIMYHBIX (PAKTOPOB MpH
BEJICHUM MEJIMOPATUBHBIX M MPPUTAIMOHHBIX MEPONPUSATHI o0pa3yercs MOCTOSHHBIN
KOJUIEKTOPHBIII CTOK, 4acTb KOTOPOIO B OKCTPEMAJIBHBIX YCIOBUSAX MOYKHO IIOBTOPHO
MCIOJIb30BaTh Ha OPOIICHHE U IPOMBIBKY 3aCOJICHHBIX 3€MEllb.

CrennanucraM TakkKe M3BECTHO, YTO CO BPEMEHEM MHUHEpaIu3alus U XUMHUYECKUN
COCTaB KOJUIEKTOPHO-IPEHAKHBIX BOJ MOKET MEHAThCS [22]. B cBsI3u ¢ 3TUM B ITaHHOM CcTaThe
OTMEYeHHas mpobiemMa paccmMoTpeHa Ha mnpumepe PecnyOmukm Kapakanmakcran, rae
CEJIbCKOXO3SHUCTBEHHBIE TIOCEBBI YAaCTO HCIBITHIBAIOT ACPUIMT B OopocuTensHOi Bojae. [Ipu
9TOM HPUBEJEHBI PE3ybTaThl aHAIU3a THJPOJIOrHYECKOr0 U TMAPOXUMHUYECKOIO PEKUMOB,
KpaTkoe 0000IeHUE MOJIEBBIX MCCIECIOBAHUI MO MOBTOPHOMY HCIOJIb30BAHUIO ATHX BOJI B
JTAHHOM PETUOHE, a TAKXKE PEKOMEH/IAllMHU 110 UX UCII0JIb30BAHHUIO.

N3yuyennocts Bompoca. PasnuyHble TUAPONOTHMYECKHE W TUIPOXHUMHYECKUE
XapaKTEepUCTUKU KOJUIEKTOPHO-ApPEeHaXHbIX BojA PecnyOnuku KapakanmakcTan u3ydanauch
MHOTUMH aBTopamu: A.Y. YcmanoBsiM [16]; @.M. Paxumbaessim [12]; D.1. YembaprcoBbIM
u b.A. Baxputaunossim [20]; U.A. A6aupossim [1]; II1.B. Tonenosoii [14]; B.E. AnenbaeBsiM
[2,3]; 2.1. YUembapuceim u P.T. XoxxamyparoBoii [21,22]; P.T. Xoxxamyparooii [17]; M.A.
SIky6oBbIM [23] 1 npyrumu.

B cBoux mybsaukanusax A. YcmanoB [16], omuckiBas METOOJOTHIO OIEHKH KAavyecTBa
JPEHaXHBIX BOJl B LIEJIAX MX MCIOJb30BaHMS Ha OPOILIEHUE U Pa3IMYHBbIE XapaKTEPUCTUKHU
MEJIMOPATUBHOT'O COCTOSTHUS OPOIIAEMbIX 3eMeJIb HU30BbE€B AMYAApbH, IPUBOAUT HEKOTOPHIE
JaHHBIE O Pacxo/ax U MUHEpaln3aluu KouiekTopoB Kapakanmakcrana.

@®.M. PaxumbaeB, u3yyass MEITHOPATUBHOE COCTOSIHUE OpPOIIAEMBIX 3eMellb HU30BbEB
AMynappu, NpoaHATU3UPOBAT U3MEHEHNE MUHEpAIN3allud BOAbl B OTJENIBHBIX KOJIEKTOPax
perrona 3a 1968-1976 rr. [12].

3.1. UembapucoB u b.A. baxputinHoB B cBoeil MOHOTpauu, ONKUCHIBask THIPOXUMHIO
MOBEPXHOCTHBIX BOJ] OacceifHa AMyapbH, PaCMOTPENN COCTOSTHUE KOJIEKTOpOB PecyOimuku
Kapakannakctan ¥ cocTaBUiIM rpauKud UX BHYTPUTOAOBOrO u3MeHeHHs 3a 1985-1988 rr.,
Korja cpennsis MuHepanuszauus K/IB o pernony 6suta pasna 3,04 r/mn, nmpu 3tom B 1986 1. €
opomraemoii Tepputopun KapakanmakcTana ObUI0 OTBEIEHO 2,35 KM® KOJJIGKTOPHOTO CTOKA
[20].

Y.A. A6mupos, JI.I'. KoncranturoBa u E.K. KypbanbaeB, paccmaTpuBas Ka4ecTBO
MOBEPXHOCTHBIX BOJI HU30BHEB AMYyAapbH B YCIOBHMAX AHTPOINOIEHHOTO IMpeoOpa3zoBaHUs
MIPECHOBOJIHOTO CTOKAa, MPUBOJISAT HEKOTOpbIE NaHHBIE MO XMMHUYECKOMY COCTaBy BOJIbI B
MarucTpanbHbix kKojuiekropax KC-4, KC-3, KC-1, KKC 3a 1989 rr. [1].

I.b. Tomemosa, P.E. Kyp6anbGaeB, b.C. TneymypaTtoBa, OMNHCBIBasi COCTOSHHE
KOJUIEKTOPHO-IpeHaKHBIX BoJ PecniyOnuku KapakanmakcTaH, mpUBOAST UX THAPOXUMUYECKUE
XapakTepucTuku 3a nepuoa 1997-2002 rr. [14].

b.E. AnenbaeB B cBoux padorax [2,3] yaenser ompeneiaéHHOE BHHUMaHHE aHAIH3Y
U3MEHEHHUs COJIep)KaHusl TJABHBIX HOHOB B OTHENbHBIX KOJUIEKTOpax PecnyOmuku
Kapakannakcras.

D.U. UYembapucos, P.T. XoxamyparoBa B cBoeil MoHorpabuu ‘“‘KomrekTopHo-
npeHaxkHele BoAbl PecnyOnmku Kapakannakcran” mnpuBenu 000OLIeHHBIE CBeneHHs 00
o0bemMax, MUHEpaJIU3alMi U XUMUYECKOM COCTaBe KOJUIEKTOPHO-IPEHAXKHBIX BoA PecriyOnuku
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Kapakannakcran 3a 1960-2007 rr. ¢ BblgeneHHEM OCOOEHHOCTEH MarucTpaibHbIX W
MEKXO035HCTBEHHBIX KOJIEKTOpOB [21].

P.T. XoxamyparoBa, n3ydasi TUAPOJOTHYECKYIO POJIb KOJIEKTOPHO-IPEHAKHYIO BOJ
Pecniy0nuku Kapakannakctad B ycnoBUsX AeULIMTa BOAHBIX PECYpCOB, OLIEHUIA PA3TUYHbBIE
TUAPOJIOTUYECKUE U THIPOXUMHUUECKHE XapaKTepUCTUKHU 3TUX BOJ 3a JBa nepuona: a) 1960-
1990 rr. u 6) 1991-2007 rr. [17].

MHOro4HCIeHHbIE TaHHBIE 0 00bEMaM U MHUHEPATU3AINH KOJUIEKTOPHO-IPEHAKHBIX
BOJA MO pa3IuyHbIiM peruoHam PecmyOnuku VY30ekcuran, Bkiouas u  PecnyOnuky
Kapaxanmnakcran, npuBenensl B MoHorpaduu M.A. SIky6oBa, X.3. fIkybosa u I11.X. SkyOoBa,
B YaCTHOCTH, B OHU OTMEYaIOT, 4To B Pecnybnuke KapakanmakcTan KOIIEKTOPHO-APEHAKHBIN
cTok B 1985 1. 6611 paBeH 2,94 km® co cpeaneit MuHepanmsamueii 2,95 r/m, B 1990 . — 2,33 kv
¢ MuHepanm3anueit 4,22 /1, a B 1997 r. — 1,85 km® ¢ Munepanmm3anueii 4,21 v/ [23].

B npuBeneHHBIX MyOIMKaLUsAX aBTOPOB, B OCHOBHOM, IIPUBEICHBI THIPOJIOTUIECKHUE U
TUAPOXMMUYECKUE JaHHbIE IO KOJUIEKTOpPHBIM BojaMm PecryOnuku Kapakanmakcran 3a
npoleAmne roapl. B Harcosmied craThe OCBEMIAIOTCS COOTBETCTBYIOIIHME BOMPOCH HA
marepuanax 2010-2021 rr.

Heas u 3agaum  padorbl. llenpio paboTHl SABISETCS aHAIN3 COBPEMEHHOTO
TUAPOJIOTUYECKOTO M THJIPOXUMHUYECKOTO COCTOSHUS MAaruCTPajbHBIX  KOJJIEKTOPOB
Pecnyomukn Kapakanmakcran, a Takke O0000IIEHHE TOJEBBIX HCCICAOBAaHHHA IO
BO3MOXXHOCTSIM ITOBTOPHOTO HCIOJB30BAaHUSI UX CTOKAa Ha TEPPUTOPUU PACCMATPHUBAEMOTO
pernona. OCHOBHBIMH 33/1a4aMU TIPH 3TOM SBHJIMCH 00pabOTKa pe3yIbTaTOB aHATN3a B BUJIEC
u(GpoBbIX TpadUUYECKUX XapaKTEPUCTUK BOJHOTO U THAPOXHMHUYECKOTO PEKHUMOB
MarucTpPaIbHBIX KOJUIEKTOPOB M COCTaBJICHUE PEKOMEHIAINN TI0 MX UCIIOIb30BaHUIO.

Martepuanbl U MeTObI. B MpoBeeHHBIX pacyeTax M MOCTPOCHHBIX Tpadukax ObLIN
UCTIONIB30BaHbl (DOHJIOBBIE MAaTEPHAIBI PECIyOIMKAHCKONW METHMOPATUBHOW OJKCIEIUIINU 32
2010-2021 rr. CpetHeMHOT 0JIETHHE XapaKTEPUCTUKHU ObUIN MOJTYYEeHbI pacueTHBIM IyTeM. [Ipu
U3Y4eHHUH XHMHYECKOTO COCTaBa PA3IMYHBIX KOJUIEKTOPOB OBUT HMCHOJB30BaH METOI, MpPH
KOTOPOM ONPEAEsUIOCh COJIepKaHUe INIaBHBIX MOHOB B % 3KBUBaNeHTHOH (hopme. [Tpu 3TOM B
Ha3BaHWU XMMHYECKOTO COCTaBa YUYUTHIBAIUCH MOHBI, COJIEpKaHNE KOTOPBIX mpeBbiano 20 %
9KB, a MpeobIaIamuii HOH cTaBuIIcs nocueaHum [20].

Pe3yabTaThl U ux o0cyxaenune. Oyenka npuoIUHICeHHO20 800HO-CONe8020 OANAHCA 3d
mHozonemuu nepuood. CorilacHO COOpaHHBIM U TPOAHATU3UPOBAHHBIM IaHHBIM, HAUMEHbIIINE
00'EEMBI KOJIIEKTOPHO-IpeHaxHoro cToka (0,45-0,79 kv°). B KapakanmakcraHe HabIIFOIaInCh
B 1968-1972 rr., npu 3TOM cpenHss pacueTHas MUHepalu3alus u3MeHsuachk ot 2,48 no 4,27
/.

B nepuon 1973-1976 rr. 00beMbl KOJUIEKTOPHO-PEHaKHOTO CTOKa Bo3pociu o 0,82-
1,52 KM3, CpemHsis BeIMYMHA MUHEPATU3aIMi U3MEHsIach B npeaenax 1,96-4,2 r/m.

B 1986-1990 rr. 06beMbl KOIIEKTOPHO-APEHAKHOTO CTOKA BO3pocu a0 1,9-2,6 kv®,
CpenHsis BeIMYMHA MUHEpAIM3allii U3MEHsUIach B npeaenax 3,91-4,33 r/m.

B aTu roapl nocrymieHne cojiell ¢ OpOCUTEIBHONW BOJOW M3MEHsUIOCh OT 6942.49 no
9088,74 TbIC. T, a BBIHOC coiie u3mensica ot 8971,80 no 10487,28 Teic. T, MpUYeM BBIHOC
COJIel MPEeBBIIIAN UX MOCTYIUICHUE, T.€. COJIEBON OajaHc ObUT OTPHUIIATEIbHBIM.

Cenenust 0 mpuOIMKEHHOM COJICBOM OajaHCce opoiiaeMoi Tepputopun PecryOnuku
Kapaxanmnakcran 3a 2000-2021 rr. npuBenens! B Tabnuue 1.

CTOK KOJIJIEKTOPHO-IPEHAXKHBIX BOJ Ha TEPPUTOPHH pectryoiku 3a eproxa 2000-2021
IT. U3MeHsIca B npejenax ot 2173,1 mma M3 (2001 r.) 10 8350,4 mma M3 (2010 r.), cpennsis
BEITMYMHA MUHEPATIM3AINH KOJIJIEKTOPHO-IPEHAXHBIX BOJI Kosebanack ot 3,04 r/x (2003 r.) mo
4,31 r/n (2000 1.), BEIHOC COJIEH KOJUIEKTOPHO-APEHaKHBIMU BOJIAMH BapbHpoBai oT 2472,8
ThiC. T (2001 1.) MO0 9659,9 THIC. T (2017 T.). [IpM 3TOM MONOKUTETHHBIM COJICBOM OanaHc
Habmonancs B 2001-2003, 2005, 2009, 2011-2014 u 2021 rr., a orpunarenbabiii — B 2000,
2004, 2006-2008, 2010, 2015-2020 rr.
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Tabmuna 1
[TpubnmxeHHBINH BOAHO-COJIEBOM OanaHC opoimaemMoii 30HbI Pecriyonuku Kapakanmnakcrad 3a
2000-2021 rr.

IIpuxonHas yactb § i Pacxonnas yacth )§ o g Z

. s 2 MHUHepaTH3aLHs 8 s 532

CyMMapHblii | MHHEpanu3aIus s 8 CTOK p o 2 55

Fonvl | ponozabop OpOCHUTENBHOM 53 JPEHAKHO- JIPCHKHO™ § s = = ’GE
QS 5 COPOCHBIX BOJI, 3 = 2 3

Ha BOJIBI, T/1T = S COpPOCHBIX o Q 3]

opollIeHHE, _ — BO/I, — — —

MITH M3 TUTOTHBIN TUTOTHBIN MITH M3 TUTOTHBIN IUTOTHBIN | MTOTHBIN

OCTATOK OCTaTOK OCTaTOK OCTATOK | OCTATOK

2000 3594,7 1,265 4547,29 1572,2 4,312 6779,32 | -2232,03
2001 21731 1,399 3040,17 589,9 4,192 2472,86 | 567,31
2002 5812,12 1,013 5887,68 12015 3,122 3751,18 | 2136,6
2003 8029,89 1,097 8808,79 22495 3,045 6849,73 | 1959,06
2004 6841,61 1,05 7183,69 1980,9 3,665 7260 -76,31
2005 8152,93 0,979 7981,72 2404,3 3,195 7681,74 | 299,98
2006 7023,99 1,121 7873,89 2248,7 3,583 8057,09 -183,2
2007 6206,22 1,145 7106,12 1989,3 3,845 7648,86 | -542,74
2008 2736,8 1,312 3590,68 1100,1 4,222 4644,62 | -1053,94
2009 7195,49 1,092 7857,48 1348,5 3,479 4691,43 | 3166,04
2010 8350,4 0,912 7615,56 2833 3,376 9564,21 | -1948,64
2011 4852,8 1,119 5430,28 1300,1 3,648 4742,76 | 687,52
2012 7459,5 0,974 7265,55 22942 3,05 6997,31 | 268,24
2013 6155,7 1,016 6254,191 1712,2 3,312 5670,806 | 583,385
2014 6115,8 1,015 6207,537 1630,7 3,564 5811,815 | 395,722
2015 6921,1 0,934 6464,307 24819 3,45 8562,555 | -2098,25
2016 6466,72 1,01 6531,387 2196,6 3,76 8259,216 | -1727,83
2017 7108,14 1,052 7179,221 | 2569,14 3,692 9659,966 | -2480,75
2018 4249,8 1,121 4764,026 | 1483,59 4,023 5968,906 | -1204,88
2019 6818,35 0,932 6351,293 | 2391,48 3,427 8194,919 | -1843,63
2020 5299,49 1,113 5899,468 | 1691,35 4,015 6790,045 | -890,577
2021 4457,03 1,15 5123,635 [ 1168,16 3,975 4642,998 | 480,637

Tabnuua paccunTaHa aBTOpaMu IO MaTepuanaM MEJIMOPATUBHON 3Kcreauuuu PecryOnuku
Kapakanmakcran.

B nocnennue roxapl cTasio HaONIOAATBCA HEKOTOPOE PACCOJIEHHWE OpOIIaeMOi
TEPPUTOPUH, O YEM CBUJETEIbCTBYET IpeoliIagaHie BbIHOCA JETKOPACTBOPUMBIX COJIeH Ha
UX MOCTYIUICHUEM.

Buympueooosvie usmenenuss pacxooos u muneparusayuu 600si. OCHOBBIBasICh Ha
YEeThIpeX TUIAX THAPOXUMHUYECKOIO peXuMa, HaMU IPOBEJIEH aHajdu3 BHYTPHUIOJ0BOTO
U3MEHEHUS PacX0/10B U MUHEPAIU3AIMU BObI JUTsl MarucTpanbHbIX kouiekropos KC-1, KC-3,
KC-4, KKC 3a 2000-2009 rr., 2010-2021 rr. u 3a 2000-2021 rr. (puc. 1).

B xomnekrope KC-4 B 2000-2009 rr. HaGmionancs MepBbId TUI THAPOXMMUYECKOTO
peKuMa, KOrja C pOCTOM pacxXoJOB BOJbl BEJIMYMHA UX MUHEPAIM3ALUU HECKOJIBKO
MIOHMIKAJACh.

B 2000-2009 rr. B xomnekrope KC-1 nHabmionancst TpeTHil THUI THIAPOXUMHYECKOTO
peKKMMa, KOrzJa IpH 3aMETHOM pPOCTE CPEIHEMECSYHBIX PacXOJOB BOJbI, MX BEIMYMHA
MHHEpaTH3alii N3MEHAIAach He3HAUNTENbHO (pacxo sl Bosl 0T 5,40 M%/c B anpens 10 10,60
M%/c B mione, a MuHepanu3amus oT 3,15 /1 B okTa6pe 10 4,33 r/1 B Mae).

Takast ke kapTuHa HaOIIOJAETCA U BO BHYTPUIOJIOBOM M3MEHEHUH PACXO0B BOJBI U
BEJIMYMHBI MUHEpan3auuu B nepuog 2010-2021 rr.

AnanormyHas ~ KapTuHa  HaOmojaercs M Ha  rpaduke  BHYTPHUIOJOBOTO
ruapoxumMudeckoro pexxuma B koiekrope KC-1 3a Bech nepuog 2000-2021 rr.
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Puc. 1. BuyTpuromosbie u3meHeHusi pacxonoB BoabI (Q, m*/c) m munepamm3anuu (M, r/1) B

koJutektopax KC-4 (a,0,8) u KC-1 (r,a,e) B 2000-2009 rr., 2010-2021 rr. u 2000-2021 rr.

PrcyHOK cocTaBiieH aBTOpaMu TI0 JaHHBIM MEHOPAaTUBHOM skcnienuiuu Pecryoinmku Kapakanmakctan

B xomrekrope KC-3 B 2000-2009 rr. nHaGmrojascss 4eTBEPTHIM, CIOXKHBIA THII
THIPOXUMHUYECKOTO PEKUMa, COCTOSIIIUN B 3TOM ClIydae U3 COYCTAHHS DJIEMEHTOB BTOPOTO U
TPETHETO THIIOB. B 3TOT mepro1 BETUYHHBI CPETHEMECIHBIX PACXO0I0B BOJIBI U3MEHSITUCH OT
2,10 M%/c B Mae 10 3,72 M%/c B aBrycTe, a BEIMUYMHA MHHEpanu3anuu ot 3,0 I/11 B aBrycre, 10

5,88 /1B

HIOJIC.
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B 2010-2021 rr. B 1aHHOM KOJUIEKTOpPE HAOIIOIAJCS TPETUH TUI THAPOXMUMUYECKOTO
peXHUMa, Korja MpH 3aMETHOM POCTE PacXo/0B BOJbI BEJIMYMHA MUHEPATU3AlUU MEHSIIACh
HE3HAYUTEIBHO.

B 2000-2021 rr. B KoJIeKTOpe HaOmomaiacs YeTBEPTHIA, CIIOXKHBIM  THIT
TUAPOXUMHUYECKOTO PEXXUMA, COCTOSIIINI U3 TPU3HAKOB TPETHETO U MIEPBOrO TUIIOB.

B xomnekrope KKC B 2000-2009 rr. Habmogayics TPETUH THI THIPOXHMHUUYECKOTO
pexuMa, Korja Impu M3MEHEHUWU PAacXOOB BOJIbI BEJIMYMHA €€ MHUHEpaTU3alliid MEHSETCs
HE3HAYUTENBHO.

B 2010-2021 rr. Takxe HaOII01aCs TPETHHM TUI THIPOXUMUUYECKOTO PEXKUMA.

B 2000-2021 rr. B KOJUIEKTOpE B ILIEJIOM OTMEYaJCs 3-THII, KOTrJa IpPU HW3MEHEHUU
Pacxo/I0B BOJAbI X BEIMUYMHA MUHEPATU3AIMU MEHSIACh HE3HAYUTEIBHO.

AHanuz usmeHenus GeIUYUHbI MUHEPAIU3AYUU U COOepIHCAHUsl 21A8HbIX UOHO8. B
Kynrpaackom paifoHe n1uHaMHKa BETMYMHA MUHEPATU3ALUNA U COJAEPKaHUSI TJIABHBIX HOHOB B
2021 r. 6b11a onpenenena s I'maBaoro Jlesooepexxnoro (I'JIK) (Tabur. 2).

Tabmuma 2
V3MeHeHre BeTMUMHbBI MUHEPAIU3alUU U COJEP>KAaHUS TTIaBHBIX HOHOB B KOJIJIEKTOPAx
Pecrry6nmka Kapakanmakcran B Tedenne 2021 1., B 1/
(no OaHHBIM MEAUOPAMUBHBLU IKCNeOULULL)

Komnnekrop I'naBuslit neBobepexubiii, KyHrpaackuii paiton
HCO CL- SO,2 Ca*? Mg*2 Na* MuHepanusanuu

I 0,677 1,326 0,260 0,272 0,344 3,18

i 0,374 0,8242 1,371 0,413 0,280 0,340 3,71
Vi 0,315 1,040 1,608 0,380 0,284 0,590 4,30
Vil 0,246 0,858 1,585 0,387 0,244 0,504 3,90
IX 0,240 0,578 1,165 0,460 0,212 0,49 2,89
XIl 0,417 0,743 1,360 0,433 0,312 0,230 3,52
Cpen. 0,307 0,790 1,406 0,392 0,258 0,346 3,58

Konnexrop KC-3, Kereinuiickuii paiioH

I 0,230 0,512 1,299 0,200 0,272 0,297 2,87

Il 0,305 0,611 1,168 0,267 0,208 0,371 2,98
VI 0,325 1,287 1,830 0,340 0,296 0,885 5,07
VIl 0,234 1,205 1,760 0,240 0,264 0,938 4,75
IX 0,214 1,304 2,025 0,587 0,336 0,588 5,17
Xl 0,244 1,271 2,005 0,433 0,460 0,510 5,07
Cpen. 0,259 1,032 1,681 0,346 0,306 0,598 4,32

Tabnuia paccuuTana aBTopaMu

Conepxxanne rtuapokapoonarnoro wuona (HCOs) 3a HaOIIOIEHHBIE MECSIIBI
u3menusnock ot 0,218 r/a (suBaps) 10 0,417 r/n1 (aexadpsb), B CpelHEM 32 OTMEUECHHBIE MECSIIbI
ero BenuuuHa Oba pasHa 0,307 1/,

Conepxanue xnopuaHoro voHa (Cl7) usmensutocs ot 0,578 r/x1 (centsops) 10 1,040 /1
(MIOHB), B CpEeJIHEM 332 OTMEUEHHBIE MECSIIbI €ro BennuuHa Obuta pasHa 0,790 r/i.

Conepxanue cynbdpataoro nona (SO4”) uamensuiocs ot 1,165 r/n (cents1i6ps) mo 1,608
/11 (MI0HB), B CPEIHEM 32 OTMEUEHHBIE MeCsALbI €ro BenuunHa pasHa 1,406 r/im.

Conepxanne noHa Kanbims (Ca*?) msmensmnocs ot 0,260 r/n (saBaps) 10 0,460 r/n
(ceHTs0pD), B CpeiHEM 3a OTMEUEHHBIE MECAIIbI €r0 BeInyrHa paBHsiiach 0,392 r/i.

Conepsxanue nona Maraus (Mg+?) usmensnocs ot 0,212 /1 (centsa6ps) 1o 0,312 r/n
(mexabppb), B CpeTHEM 3a OTMEUCHHBIE MECSIIBI €ro BeaudyrHa Obia paBHa 0,258 /1.

Conepxanne nona Hatpus (Na*) msmensiocs or 0,095 /1 (centssops) mo 0,590 r/x
(WTOHB), B CPETHEM 32 OTMEUCHHBIE MECSIIBI €T0 BeauvrHa Oblia paBHa 0,346 1/11.

Benuunna muHepanu3auu u3MeHsmach ot 2,89 r/a (certsops) no 4,30 r/n (uroHb), B
CpeIHEM 3a OTMEUCHHBIC MECSAIIbI €€ BenurHa Obuta paBHa 3,58 1/11.

79



Central Asian journal of the geographical researches No. 1-2, 2024

B Kereitauiickom paiioHe JuHaAMUKa BEJIWYUHBI MUHEpAIU3aLUU U COACPKAHUS
TJIaBHBIX HOHOB ObL1a M3ydeHa Ha npuMepe kosutektopa KC-3 (tabu. 2).

Copepxanne ruapokapbonatHoro wonHa (HCO3z) 3a HaOmOIEHHBIE MECSIIBI
n3mMeHunoch ot 0,214 1/i (cents16pp) 10 0,325 1/11 (MIOHB), B CPETHEM 32 OTMEUEHHBIC MECSIIBI
ero BennuuHa Obuta paBHa 0,259 r/m.

Conepxkanne xaopuaHoro uvoHa (ClY) msmensiocs ot 0,512 /i (suBaps) mo 1,304 r/n
(ceHTSI0pB), B CpeiHEM 32 OTMEUCHHBIE MECSIIBI €T0 BeanunHa Obiia paBHa 1,032 r/m.

Conepxxanue cynbdarrHoro nona (SOs") usmensiock ot 1,168 r/m (mapt) mo 2,025 r/n
(ceHTSI0pB), B CpeiHEM 3a OTMEUCHHBIE MECSIIBI €T0 BeanunHa paBHa 1,681 r/m.

Coxeprxanue noHa kaneius (Ca*?) msmensiocs ot 0,200 r/n (suBaps) 10 0,587 r/n
(ceHTSI0pBH), B CpeiHEM 32 OTMEUCHHBIE MECSIIbI ero BeanunHa pasHa 0,345 /.

Conepxanne nona maraus (Mg*?) mamensmock ot 0,208 r/n (mapt) mo 0,460 /1
(exabpb), B CpeHEM 32 OTMEUCHHBIE MECSIIBI €T0 BenmuuHa paBHsuiachk 0,306 r/m.

Conepxanune mona Harpus (Na*) msmensuiocs ot 0,297 r/n (suBaps) mo 0,938 1/
(aBrycrt), B cCpelHEM 3a OTMEUEHHBIE MECSAIIBI ero BenuurnHa Obuia paBHa 0,598 /7.

Bennunna MuHepanu3anuu u3mMeHsack ot 2,87 r/n (saBapb) 10 5,17 /1 (ceHTsA0pS), B
CpeIHEM 3a OTMEUCHHBIC MeCSIIbl € BelnIrHa Oblia paBHa 4,32 1/11.

[IpoBeneHHBIN aHANW3 AMHAMUKH MUHEPATU3allMd U COJEP>KaHUS TJIaBHBIX HOHOB C
ydgeToM UU(POBBIX JTaHHBIX MOXET OBITh HCIIOJIB30BAH CHEIHAIUCTAMH TIPH  OIICHKE
UPPUTAIIMOHHOTO KAadyeCcTBa KOJUIEKTOPHBIX BOJ B pa3jMyYHble Mecilbl MO Hauboee
MPUMCHSIEMBIM Ha TIPAKTHKE dMIUpHUECKUM dopMmysiaM. B nanpHelnieM HEOOX0IUMO TOYHO
(buKcHpOBaTh CPOKH MOJTUBOB U IPOMBIBOK CEJILCKOXO3SMCTBEHHBIX YTOJIUH, a TAK)KE U3YUYUTh
6osee ToAPOOHO THIPOIOTUIECKHIA PEKUM PACCMOTPEHHBIX KOJIJIEKTOPOB.

Hecmotps Ha 3HaUUTENbHBIE 00BEMBI KOJUIEKTOPHO-APEHAKHBIX BOJI, OHU MPAKTUYECKU
HE HCIIOJIB3YIOTCS B CEIIbCKOM XO3SMCTBE M OTBOJSATCS B ITYCTHIHHBIC TIOHIKECHUS WIIU B
Onmxkaiimue o3epa.

O BO3MOXXHOCTH TIOBTOPHOTO UCTIOIB30BaHUH 3THUX BO/I B LIEJISIX UPPUTAIIUH YKA3BIBAIOT
MOJIEBbIE MCCIIEIOBAHUS YUEHBIX-MEIMOPATOPOB, CPEIU KOTOPHIX MOXKHO OTMETHTH TPYIbI
B.M. Jlerocraesa [9], I'.A. Ubparumona [5], A.Y. Ycmanosa [16], ®.M. Paxumbaena [12],
A.P. PamazanoBa u A.P. Paxa6osa [11], T.Il. ['myxoBo#i u I'".A. Ctpensaukonoii [4], ..
Matmypatosa u ap. [10], K.A. Kocnazaposa u ap. [6], P.T. Xoxamyparosoii [17, 18], P.M.
Komexona [7], C.E. Kyp6an6aeBa u ap. [8]. Hmwke omuiiem pe3ynbTaThl HCCIEIOBAaHUI
HEKOTOPBIX M3 3THX YUCHBIX.

A.Y. YcMmaHOB 3aHUMAIICS BOMPOCAMH METOJI0JIOTHUH OIEHKH Ka4eCTBA APEHAKHBIX BOJI
B IIEJISIX MCIOJB30BAHUS WX Ha OpolieHne. KpUTH4ecku ONEeHMB CYIIECTBYIOUINE KPUTEPUU
OIICHKH MPHUTOAHOCTH BOABI JIJISI OPOUICHHUSI, OH TPEUIOKHII CBOIO KIIaCCU(PUKALINIO KauyecTBa
KOJUIEKTOPHBIX BOJA, AU(PPEPEHUUPOBAHHYIO MO XHUMHUYECKOMY cocTaBy. [Ipum 3ToM aBTOp
BbIIeTu Xoporre Boabl (ot 0,2 go 1,0 r/m), ynoBiaerBoputensueie (10 6,0 /1) U mioxue
(6onee 6,0 r/m) [16].

A.P. PamazanoB um A.P. PaxaGoB paccMoTpenu NepCHeKTHBBI HCHOIb30BAHUS
MUHEPAIM30BaHHBIX BOJ] JUISI OPOIICHHUS XJIOMMYATHUKA B Pa3IMYHBIX 00NacTsIX Y30eKknucTaHa.
OCHOBBIBasICb HA MHOTOJIETHUX COOCTBEHHBIX HAOIIOICHUSAX, ABTOPHI MPHUIILIH K CICAYIOIINM
BBIBOJIAM:

1) ApeHakHyIO BOAY JIJIsl TIOJMBOB XJIOMYATHHUKA CIIEIYeT IPUMEHSTh TOJILKO B CMECH C
apBIYHON (peuHOl) BOOM; 2) TpH 3TOM MUHEpaIHM3aIls CMEIIAHHOW BOJBI MPU OPOIICHUU
JIETKO- ¥ CPETHECYTIIMHUCTHIX MOYB HE JIOJDKHA MPEBHINIATh 3-4 /11, a TSAKEIOCYTIIMHUCTHIX U
[JIMHUCTBIX 1o4B 2,0-2,5 1/71; 3) mpu 3TOM J10 IBETEHUS XJIOMYATHUK JTyYIlle OJINBATh apbIYHON
BOJIOM, U TOJIBKO MOCJIE — MUHEpaIn30BaHHOu [11].

O . MarmyparoB, A.P. PamazanoB u K.A. CasToB omnucajii CBOM MHOTOJIETHUE
HAOJIO/IEHUS 32 OPOIIICHUEM pHCa MUHEPATU30BAaHHBIMHU BOJAMH B MpEAeNiaX OPOCUTEIBHON
cuctemsbl coBxo3a «50 et BJIKCM». B cBoeM 3aKkit0UUTEILHOM BBIBOJIE ABTOPHI MUIITYT, YTO
JPEHAXHO-COPOCHBIE BOJBI PHCOBOMYECKHUX COBXO30B C MuHepanusamuen 2,0-2,5 1/m B

80



HeHTpaJbLHOAZHATCKHH KYPHAJ reorpaduyeckKux HccaeI0BaHUN Ne 1-2, 2024

MPUHIUIIE MOXKHO MTOBTOPHO UCIOJIB30BATh AJISI OPOLIEHUS pUca, PU ITOM HYKHO YUUTHIBATh
JIPEHUPOBAHHOCTH TeppuTopud [10].

T.IL. I'myxoBa u I''A. CtpenbHukoBa [4] Ha OCHOBaHUM COOCTBEHHBIX MHOTOJIETHHUX
HAOJIO/IEHUI YCTAaHOBWJIM PETHOHANBHBIE TMOKa3aTeNd OLEHKW MHHEPAIU30BAHHBIX BOJ IS
OpOIICHUS XJIOMYaTHUKA. ABTOPBI PEKOMEHAYIOT MCIIOJIb30BaTh HA MOJIMBBI XJIOMMYATHHUKA B
3aBHCHUMOCTH OT MEXaHHUYECKOTO COCTaBa IOYB BOJY CO CIEAYIOIUNA MUHepanu3anueit (r/mn):
JUTSI TSDKEJIO- M CPETHECYTIIMHUCTRIX MOYB — 2,5-3,0; JIETKOCYTJIMHUCTBIX — 110 3-4; cyrmecel —
no 4-5; meckoB — g0 5-6 r/n. KoHmeHTpamust xjopa B BOJIE HE JIOJDKHA IPEBBINIATh
cootBercTBenno 0,2-0,3; 0,3-0,4; 0,4-0,5 u 0,6-0,7 r/x [4].

IIpu ywyactum P.T. XoxxkamypaTtoBoit B koHie 1990-x m nagase 2000 romoB ObuH
MIPOBEJICHBI HCCIICIOBAHUS 110 BBIPAIIMBAHIIO KOPMOBEIX (COPTro, KyKypy3a) U OBOIIE0aXIeBBIX
(mpiHs1, apOy3, TOMAaThl) KyJIbTyp C HCIHOJIB30BaHHWEM Ui TOJMBOB MHHEPATM30BAHHBIX
KOJJIGKTOPHO-IpeHaXHbIX Box (2,0-3,0 r/m) Ha Tepputopun ¢epMepcKux XO3sHCTB
«Kapakanmak» u «Kenec» UYumbaiickoro paiiona. IlomyueHHbIe pe3ynbTaThl IOKa3aIu
CIeIyIONIee: YPOKAMHOCTh BBIPALIMBAEMBIX KYJIBTYp IMPU OPOIICHUH MHUHEPATU30BAaHHOU
BOJIOM (110 2,5 1/71) ObUIa B Mpeenax 00bIYHOM HOPMBI [ 17].

P.T. XoxamyparoBa TakXe ydacTBOBAJIa B IIOJIEBBIX ONBITAX 110 OPOLICHUIO
MUHEPATU30BaHHONW BOJIOM Pa3IUYHBIX COJEYCTOMUMBHIX KyIbTyp (copro, adpuKaHCKOE
MIPOCO, COPro-Cy/aHcKasi TpaBa Ha OPOUICHHOM JHE ApalbCcKOro Mopsi (Y4acCTOK B YCTbE
kosutektopa KC-1), a Taxke Ha ONMBITHBIX y4acTKax B xo3siicTBax «Oibex» u «Canpiky. boin
MOJIy4eH CICAYIOIMK BBIBOJ: HE3aBUCHMO OT BHJA KYJIbTYp TMpPHU TPEBBIIMICHUN
MUHEpaTu3aluu ToJeBbIX Boj Oonee 4,0 T/1 UX POCT M pa3BUTHUE 3aMEUISIIOTCS, M 3TO
OTPUIIATEIIFHO CKa3bIBAETCS HAa HMX YpOKaWHOCTU. B KOHIIE NPOBEIEHHBIX MOJEBBIX
WCCIIETOBAHHM aBTOP OTMEYAET, YTO KOJIJIEKTOPHO-IPEHAXKHYIO BOY ¢ MUHepanu3aiuii 1o 3,0
/7 MO>KHO MCTIOJIb30BaTh ISl OPOIIEHUS COJICYCTOMYUBBIX CEIbCKOXO3SUCTBEHHBIX KYIbTYP,
a J171s1 IPOMBIBOK CHJIBHO 3aCOJIEHHBIX 3€MEJIb MOYKHO UCIIOIb30BATh BOJY C MUHEpAIU3aluii 4-
10 r/m [18].

ITocnennuit BeIBOA ObL1 Takke moarBepkaeH P.M. KomiekoBbIM, KOTOpBIH MpoBes
MOJIEBBIC HCCIEOBAaHUSI IO TIPOMBIBKAM CHJIBHO3ACOJIEHHBIX TIOYB MHHEPATU30BAHHBIMU
BOJAaMU HAa TEPPUTOPUH OTACIBHBIX XO3AUCTB AMYAAPBUHCKOTO, XOIKEMINICKOTO H
Kerenutickoro paitoHOB pecryonuku [7].

C.E. Kyp6an6aes, 1. Kaumnos u Ap. pacCMOTpENH MyTH UCTIOIb30BAHUS KOJIEKTOPHBIX
BOJI JIJIs1 OOBOTHEHHS TAaCTOUIIIHO-CEHOKOCHBIX YTOAWN B JACIBTE PeKH AMYJaphH, B KaUeCTBE
BBIBOJIOB OHM OTMEYAIOT cienyroriee: 1) B HU30BBAX PEKH AMyJapbl KOJUIEKTOPHBIE BOJBI
MMEIOT MOBBIICHHYI0O MUHEpaIu3anuio (10 3,6-5,4 1/11), MO3TOMY 3TH BOJBI ISl IOBTOPHOTO
OpOIIIEHUSI MOXKHO MCIOJIb30BaTh B UCKIIOYUTENBHBIX CIy4asxX (OYeHb MajIOBOAHBIE TOJIBI), C
COOJIIOICHNEM  PA3JIMYHBIX arpOTEXHUYECKUX TpeOOBaHMM; 2) KOJUIGKTOPHBIE BOJIBI
MOBBIIEHHOW MuHepanu3anuu (10 6-10 1/71) MOXHO HCMONB30BaTh s OOBOJAHEHUS 03€p U
MacTOUIITHO-CEHOKOCHBIX YTOIUH, pacIoI0KEHHBIX 32 IpeieJIaMy OpOoIIaeMou 30HHI [8].

BeiBoabl. B nocneanne roapl 00beM KOJUIEKTOPHO-APEHAKHBIX BOJ, 00pa3yrOMINXCs
Ha opoIaeMoii Tepputopun Pecry6muku Kapakanmakcran kone6ancs ot 1,17 km® (2021 1.) 110
2,39 km®(2019 1.). Jlns cpaBHeHHs oTMeTUM, uTo B 2000-2001 rT. 0H 6511 paBen 0,71-0,87 KM,
a B 1968-1969 rr. — 0,45-0,64 km°.

HyHO 0TMETHUTB, UTO BCSl OpollIaeMas TEpPUTOPUSI JAHHOTO PETMOHA XapaKTepU3yeTcs
KpaiiHe cnaboil JpeHUpPOBAaHHOCTBIO U TpeOyeT HaJW4Ms JIOCTaTOYHOM KOJUIEKTOPHO-
npenaxHoit cucrembl (KJIC), anmuna kortopoit B 2021 1. gocturma 20614,7 kM. Ha
CETOJTHAIIHUN ACHB MTOCTPOCHBI M HAXOATCS B OKCIUTyaTal[My TAKHUE KPYITHBIE MAaruCTPaIbHbIC
koJuiekTopsl, kak KC-1, KC-3, KC-4, KKC, I'JIK.

[TpoBeneHHBIN aHaTU3 COOpAHHBIX MaTEpUAJIOB MOKa3biBaeT, uto B 2012-2022 rr. B
kostekTope KC-1 cpeiHerosoBble pacxoioB BOABI U3MeHsUIUCh oT 3,9 m%/c (2013 1,) 10 10,9
M%/c (2012 1.), a cpeHEro10Basl BETMYMHA MHHEPAIH3allH BapbUPOBaIachk ot 2,66 1/ (2012
r.) 10 4,56 v/ (2021 1.) ; B komnekTope KC-3 cpenHerooBbie pacxoabl BOIBI H3MEHSIINCH OT
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2,10 M*/c B mae 110 3,72 M%/c B aBrycTe, a CpeIHEr010Bble BETMUMHBI MUHEPATU3ALMK MEHSIIHCH
ot 3,0 r/n B aBrycre 10 5,88 /1 B utoe.

B xomnektope KC-4 cpeiameromoBslie pacxoisl BOAb m3MeHsnuch ot 1,60 m%/c B
nekabpe 10 3,73 M3/c B mIONe, a CPEIHErOI0BbIE BEINYMHBI MHHEPATU3AIUMH KOJIeOaTiCh OT
2,25 r/n B okTs10pe 1o 3,52 r/n B anpene. B KKC cpenneronoBsie pacxoabl BOJbI H3MEHSUINCH
or 82 M%/c B Hos16pe 1o 10,5 Me/c B MapTe, a CPEAHEr0/I0BbI€ BEJIMUMHBI MUHEpAIU3alluid OT
2,67 1/n B HOs1Ope 10 4,48 1/11 B Mae.

OpoiieHre  pa3nUYHBIX  €CTECTBEHHBIX M CEJIBbCKOXO3AHCTBEHHBIX  KYJBTYp
MHUHEpaIM30BaHHOMN BOJOH SIBIISIETCS BEIHYKJICHHBIM aKTOM NPH Je(HUIUTE TIPECHOMN BOIBI.

ABTOpBI BCceX YKa3aHHBIX IYOJUKAIUil MOAYEPKUBAIOT HEOOXOAUMOCTD BBIMOIHEHUS
pa3IMYHbIX TPEOOBAaHUM, HAIIPABJIEHHBIX HA YMEHBIIEHHE OTPULATEILHOTO AEHCTBUSI COJIEHBIX
BOJI Ha Pa3BUTHE U YPOXKaHHOCTh BBIPAILIMBAEMbIX PACTEHUH U COCTOSTHHE OPOLIAeMbIX IOYB.

He cnengyer opomars cenbCKOXO3AMCTBEHHBIE KYJIBTYPbl BOJOM C MUHEpalIU3alUeH
BbILIE 4-5 T/J1, TaK KaK BaKHO HE TOJIbKO BBIIBUTh BO3MOXKHOCTb BbIpaIlliBAaHUs TOM WM HHOU
CEJIbCKOXO035MCTBEHHOU KYNbTYpPhl HA Pa3IMYHbIX 10YBAX, HO IOPa3/i0 BaXKHEE COXPAHUTh 3TU
HIOYBBI HE3ACOJIECHHBIMU.

[TonuBBel MUHEPATU30BAaHHBIMHA BOJIAMH MOKHO HPOBOJUTH JIMIIL B IKCTPEMAIBHBIX
yCIOBUAX (HallpUMep, B MaJOBOJAHBIE I'OJbl) C YYETOM BCEX arpOTEXHUYECKHX TpeOOBaHUil,
IPEIbABISEMBIX K JAHHOMY IIPOLIECCY.

ITo BenMuMHAM MMHEpAIU3aLMM KOJUIEKTOPHBIX BOJ PECIyOJIMKH MOKHO OTMETHTb,
YTO Ha TEPPUTOPHH XJIONICEIOUINX XO035ICTB B BepXHUX 30Hax Kereinuiickoro, Yumbaiickoro,
Kapayssikckoro u TaxTakynbeIpcKoro pallOHOB KOJUIEKTOPHBIE BOJABI MAJIONPUTOAHBI JUIs
MTOBTOPHOTO MCIOJIb30BaHMUs, 0COOCHHO KOTJ]a MX MUHEpaIu3amus pasHa 3,7-4,8 r/m.

B  HmwxkHell 4YacTu MarucTpajgbHBIX KOJUIEKTOPOB BBIIIEYKa3aHHBIX PailOHOB
MUHEpalIu3alus O0ObIYHO HE TpeBbIimaer 2,8-3,1 /1, mo3ToMy 3TH BOJABI MOKHO MOBTOPHO
UCIIOJIb30BaTh JUIsl OPOILEHHs U OOBOIHEHHS MACTOUIIHO-CEHOKOCHBIX YTOUH.
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