[Nocnenytrolue S3KCIEPUMEHTBI TPOBOIMM TaKMM e 00pa3oM, U3MEHsIs JIULLIb MJIOTHOCTh TOKA.

CoBMecTHBIIT MeTOJT 371eKTPO(IOTALMHN - AECTPYKLMK 0OecrieurBaeT U3MEeHeHHe (PU3UKO-XMMHUYECKUX
U (Ha30BO-IUCTEPCHBIX XapaKTePUCTHUK 3arpsA3HEHMH MpU HANOKEHUM Ha JUCIEPCHYI0 CHCTEMY
IEKTPUYECKOrO TMOJI C LEeJbl0 H3BJIEUEHHWS M3 BOJBI 3arpsA3HSIOIIMX TpUMeceil, B TOM YuCIe
yIJIeBOJOPOIOB (HE(TETPOIYKTOB), @ TAKKE AIEKTPOXUMUYECKON NECTPYKLUMH M OKHUCIICHHS! OPraHMYecKUX
COeIMHEHWH, B YacTHOCTH, (eHonoB. [Ipu snexTpodroTomecTpyKMu Ha BIEKTPOAaX MPOUCXOAUT
WHTEHCUBHOE Tra3000pa3oBaHMe: Ha aHojax oOpa3yeTrcsl KMCIOpOA M, YacTUYHO, aKTMBHBIA XxJop (B
pacTBope), Ha KaroJaXx — BOAOPOH, MOJ ACHCTBHEM KOTOPbIX MPOHUCXOAWT AECTPYKLMS M OKHCJIEHHE
OpPraHM4ecKO CcoCTaBJISIOIIEH 3arpsisHeHUH. OTH (GaKTOpbl ONpPEeAEssIOTCS MOBEPXHOCTHIO 3JIEKTPOAA.
[losTOMy mpu 3nekTpodoTauuy Leaecoo0pa3Ho MPUMEHSTh KaTO[bl C Pa3BUTON MOBEPXHOCTHIO B BHUIE
METaJIJINYECKHUX CETOK.
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Pestome. MeTanyprus sxoHe MeTaleHIEY 3aybITTapblHBIH MeTalKypamjaac KaJAbIKTapblH opTYpii Oarabl
KOCBUIBICTAp aiy YIUiH KaiiTa maiianaHy yJkeH TeXHUKa-3KOHOMUKaIbIK THiMAiTiK 6epeni. Con cebenTi cy maiibiHaay
TEXHOJIOTHSCHIHIA KOAryJIsTHT peTiHAe TNaligamaHyra OOJIaThIH MeTaUIIApAblH (TeMip, alIOMHUHUN JKOHE THUTAH)
KOCBUIBICTAPbIH METa/Ul KaJIIbIKTapbIHAH JXKaHA 3JIEKTPOXMMUSIIBIK OMICTEPMEH CHHTE3[ey >XOFapbl THIMII »KoHeE
9KOJIOTHSUTBIK TYPFBIAAH YTHIMbI OOJBIN TaObLIA/IBI.

Tyiiin ce3mep: cynbIH KaJABIKTAPBIHBIH KOATYJSLHACH, aFOMUHUNA XJIOPHAI (XJIOPJbI aJFOMUHUI), alfHaIMallbl
TOK, TYPAKTbl TOK

Mustafanova G.K., Dyussupov E.E.

Purification of industrial wastewater using aluminium-containing coagulants

Summary. disposal of metal-containing wastes in the form of scraps and shavings metallurgical and processing
plants by their processing with the purpose of obtaining different valuable connections gives great technical and
economic effect. There fore, the development of fundamentally new electrochemical method for the synthesis of
compounds of metals (iron, aluminum, and titanium) metal waste and subsequent formation of compounds that can be
used as coagulants in the process of water treatment.

Key words: coagulation of impurities in water, aluminum chloride (aluminum chloride), AC current, DC current.
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9KOJIOr'HYECKHUE BOIIPOCHI OPOITAEMOTI'O 3BEMUIEAEJIAA
B IIEHTPAJIBHOU AN

AHHoTaumsi. B cTtaTbe MPUBOJATCA aKTyaJIbHbIE BOIIPOCHI OpOILIAEMOT0 3€MJICAC/IUA B L[CHTpaJ'[LHOﬁ Azum u
PEKOMEHAANU 110 X PELICHUIO
Knrwuesble cioBa: opo1maeMo€ 3eMJIEICTTNE, MEJTnOpalus, Bo;:[oc6epe>i<eHHe, BOJ0OO€ECTIeUeHIE

Cenbckoe xo3saiicTBo LleHTpanbHOH A3MM OcTaeTcsl BakKHEMHIIeidl oTpaciiblo SKOHOMHMKHM CTpaH
perrioHa. OcHOBHasl 4acTh HaceneHusi perumona (ot 43% B Kazaxcrane, mo 75% B Tamxkukucrane)
MIPO’KMBAET B CEIbCKOM MECTHOCTH, M €ro SKOHOMHYECKoe OJarocoCcTOsHUE 3aBHCHUT OT 3(P(EeKTHBHOCTH
3emJieienusl.

OO01mas TuIoIIaaL 3eMelib, MPUTOHBIX NI 00pabOTKH, cOCTaBiseT 59 MIIH. ra, U3 KOTOPBIX MOJ
opolaeMbIM 3emiieiesineM 3aHaTo okoJsio 10 miH. ra (Tabnuua). [TonoBuHa gakTrueckn o6pabaThIBAEMBbIX
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3eMelb HaXxOOUTCs B oa3ucax (OHM €CTECTBEHHO [APEHUPYIOTCS U HMMEIOT MJIOJOPOJHbIE TMOYBbI).
OcTtanbHass 4YacTh MOTEHLMAIBHO TPHUTrOAHBIX 3eMelb TpeOdyeT MpOoBEACHHUS KOMIUIEKCA CIIOKHBIX M
JIOPOTrOCTOSIIIUX METHOPATUBHBIX MEPONPHUATHH, BITIOYAIOUINX HE TOJIBKO APEHaXX U TUITAaHWPOBKY, HO TaKKe
YIyULIeHUs] CTPYKTYpbl MOYB. DTa CUTyalUs, B COUYETaHWU C OePULHUTOM BOABI, CO3AAET €CTECTBEHHbIE
MPEANOChUIKK AJISl POTHUBOPEUM HE TOJIBKO MEXIY rocylapcTBaMM PEerMoHa, HO U BHYTPH rOCYIapcTB,
MPeMYILIECTBEHHO B paiiOHax, rie HabIro1aeTcs HepaBHOMEPHOCTD AeMOTrpaUUecKoil Harpy3KH.

Tabnuua. Bono-3emenbHble pecypebl pervioHa LlentpanbHoit Azuu (Ha 2013 r.)

O6beM cToka CpennemHor | Opoua- Tpuseneras CpenHss
N N Hacene- TJI0IIAIb
Crpana (hopmupyemblii Ha OJIETHUI1 eMble e ODOLIACMBIX yZaeJbHas BOJIO-
p TEPPUTOPUH BOI03a00p 3eMIIn p 00ecrneYeHHOCTh
3 3 MJTH.YEJIL. 3eMeb 3
CTpaHBI KM /TOJ KM /TOZI ThIC.Ta ra/aen KM /ToqI/49en

Kazaxcran 54,7 24,0 1422 16,84 0,084 3,2
KbIpreizcran 57,3 12,3 836 5,54 0,15 10,3
TamxukucTaH 64,0 12,8 750 7,6 0,09 8,4
TypKMeHUCTaH 2,78 26,0 1752 6,7 0,23 0,41
V306ekuctan 8,84 52,0 4259 29,8 0,14 0,29
Acranucran 6,18 5,0 250 35,0 0,007 0,17
Bcero 193,8 132,1 9269 101,48 0,091 1,9

[Tnomane ceabCcKOXO3IHCTBEHHBIX yroauii GacceliHa ApaiibCKOoro Mopsi ompeaeieHa pa3mepe 102,9
MJIH. Ta, U3 KOTOPbIX 7,9 MJH. ra - naiHs, 0,6 MJIH. ra - ceHOKOCHI, 93,7 MJIH. ra - nmactoumia, 0,9 MiH. ra
- 3amexpb 1 0,5 MITH. Ta - MHOTOJIETHHE HacaxaeHus. M3 obmiell tuiomany cenpbXo3yroanuii HanOoNbIIni
yAeNbHBIA Bec 3aHMMAaloT macTOuina, uxX Aojs kojebmnercs ot 96,8% B Typkmenucrane, 1o 73% - B
Tamxukucrane. [lawnHs, 3aHuMmatomas okono 8% oT o0uwero cocraBa CelbXO3YTOAMH, COCTaBISET
HauboJjiee LIEHHYIO 4YacThb 3eMelb, OCOOEHHO opollaemas, Ha KOTOPON MPOW3BOJUTCS OCHOBHAS YaCTh
CeIbCKOXO3SCTBEHHOW MpoaAyKIHH. JlaHHbIe Mo Tuiomaan Teppuropun 6acceiina Colpaapby, PUBEICHHBIS
no Matepuanam CIIEKA, 1 cxeMbl, UMEIOT HE3HAUUTESIbHOE PACXO0KIEHHUE, YTO CBA3aHO C TOYHOCTBIO y4eTa
TEPPUTOPHUH, BXOIAINX B OacceiiH ApalibCKOro Mopsi.

3a mocnegHWe roAbl 3aMeTHA TEHASHLHS YBEJIWUYEHHs OpolIaeMbIX 3eMenb. M3 olbmiel momann
opolIaeMbIX IIOLAAeH HauOObILWI yaeNbHbIN Bec MajaeT Ha NalHio - okono 90%. B coctaBe moceBHbIX
miowaaeil Ha opowaeMsix 3emiax 51,1% 3anuMaet xjaonuatHuk, 26,8% - kopmoBblie, 15,9% - 3epHOBbIE,
5,1 % - xapTodernb, oBoIIM U Oax4deBbIe.

DakTrYecKre TEeMIIbl Pa3BUTHS OPOIIAEMOTO 3eMJIeleNusl M WCTONb30BaHME BOAHBIX pecypcoB OacceifHa
3HAYUTENILHO OTIIMYAIKCH OT 3aI0KEHHBIX B cxeMax nokazareneid. B Gacceiine peku Coipaapeu 3a 1976-1980 roapt
OBIIIO OCBOGHO opolaeMbIX 3eMenb cBbliiie 280 Thic. ra, 1981-1985 u 1986-1990 roap! - cBeie 180 Thic. ra, XoTs
9TH TOKa3aTes ObLTH CYIIECTBEHHO HIDKE MPEAyCMOTPEHHBIX B CXEMe.

K 2000 romy dakrudeckas 1uioniajb opolnaeMbiX 3emenb B Oacceline Coipaapbu ¢ 2,66 MIIH. ra B
1975 rogy nocturna 3,32 MJIH. ra, TO €cTb MPUPOCT cocTaBuil 660 Thic. ra MpU TeX >Ke pacrojaraeMblx
BOJHBIX pecypcax OacceliHa peKkH, OpocHTeIbHas CIMOCOOHOCTh KOTOpOH Oblna WcyepraHa eme B 1975
roay. bonee Toro, 3a 3TOT mepro CyLIECTBEHHO BO3POCIIO MCIIOIB30BAHUE BOAHBIX pecypcoB OacceliHa Ha
KOMMYHaIbHO-OBITOBBIE M MPOMBIIIJICHHbIE HYK/Ibl, B CBS3M C POCTOM HAaceJIeHHs] TOPOJOB M HACEJIEHHBIX
MMYHKTOB, IPOMBILUIEHHOCTH 10 90-X rooB.

ITocne 1994 roma OTYETIMBO MPOSBISAETCS TEHACHIMS CHIKEHHS OOBEMOB BOJOTOTpeOJIeHUS H
Bog03a6opa. B 1999 rony o6umii Bogo3a6op Gein Ha 11,4 kM’ Menbine, yeM B 1990-M, U cocTaBHI
104,955 xm’. Ha cHmkeHue BOJIONIOTPEOJICHUsT B peruoHe, KpPOME BpPEMEHHBIX CTarHalMOHHBIX
MPOIIECCOB, 3aTPOHYBIIMX BCE CTPaHbl PErvoHa, TOBJIUAJIO TaKXKe YBEJIMYEHHE TMOCEBOB 3E€pPHOBBIX
KyJnbTyp, Hapsdy C COKpalleHMeM I[IOCEeBHbIX IUIOIAAei MOJ TaKhe BIAroyitoOMBbie KyJNbTYphl, Kak
XJIOMYaTHUK, pUC, KOPMOBBIE TpaBbl. C BOCCTaHOBJIEHHEM SKOHOMHUKH CTPaH PeruoHa W MPeoAoseHHeM
JUTUTENIBHOTO Clajla CeIbCKOXO3SMCTBEHHOTO MPOW3BOACTBA HAMETHIIACH YCTOWUYMBAs TEHIIEHLMsS pocTa
BoZonoTpebieHnss B HMPPUTAIIMOHHOM cekTope. B Toxke Bpems MeqnopaTHBHOE, WM KadeCTBEHHOE,
COCTOSIHME OPOLIaeMbIX 3eMeNb MPOAOIKAaeT CHUKAThCs. JlepuuuT Boasl B perioHe BO MHOTOM CBSI3aH C
npobieMoli HeyJIOBIETBOPUTENBHOTO YIpaBJIeHUs HWPPUTallMOHHBIMKA cHricTeMaMu. Hampumep, ypoBeHb
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notpebyieHusl Bobl Ha rekTap miomaan B LlenTpanbHoit A3um - OacceitHe Apasibeckoro mopst - Ha 30%
BbILIE, YEM B TAKUX CTpaHax, kak Eruner u [TakucraH.

Ha opoaemMbIx mMaccuBax pa3iMYHbBIX CTPaH C BBICOKOW MPPUTALMOHHON TEXHOJOrMeH M TeXHHMKOM
MOJIMBA, MPOJYKTUBHOCTb MOJUBHOM BOABI JOCTHraeT oT 1,5 1o 2,5 Kr cenbCKOX031HCTBEHHOW MPOIYKLWH
Ha 1 M3 momaHHOM BOJBI, a YAeNbHbIe 3aTpaThl Boabl cocTaBisaioT oT 0,15 mo 0,6 M3 Ha 1 Kr BBIpaleHHOTrO
yposkasi.

Oxono 12% rmutomanu opouiaeMmbsiXx 3eMenb LleHTpanbHON A3MM NPUYpPOUYEHO K TEPPUTOPHSIM C
BBICOKOM €CTECTBEHHOW [IPEHHMPOBAHHOCTBIO (IPEUMYIIECTBEHHO MPEAropHbIe paBHMHBI), OpOLUEHHE
KOTOPbIX HE COIPOBOXAAeTCA IMOJBEMOM YPOBHS TPYHTOBBIX BOXA. [louBeHHBIM MOKpPOB MpeicTaBiieH
MPEUMYILECTBEHHO CEPO3eMaMH CBETIIbIMU M TEMHBIMHU, CepO-OypbIMU MOYBAMH, He3aceIeHHBIMH, MECTaMHU
9POAMPOBAHHBIMM U Ae(QIMPOBAHHBIMM, IIEOHUCTHIMH, KAMEHHCTBIMM [PYHTaMH Pa3IM4YHOTO
MeXxaHH4Yeckoro coctaBa. OTpHULATENbHBIM CBOWCTBOM 3TOH TIpynmbl 3eMesb SIBISETCS HaJlUyue
3HAYMTEIbHBIX IUIOLIAJel MOYB C Majgoil MOIIHOCThIO Meyko3zeMucTod Ttoamu (30-100 cwm),
MOACTU/IAEMBbIX  T'PABUKWHO-TATEYHUKOBBIMH  OTJIO)KEHHUSMH, UYTO  CYIIECTBEHHO OrpaHU4YMBacT
BO3MOXKHOCTH MPUMEHEHHS UX B OPOLIAEMOM 3eMJIeACTUH.

Ho 52% nmnnowanu 3aHUMaeT rpynna 3eMellb, MEJIHMOPAaTUBHOE COCTOSIHUE KOTOPBIX MPU3HAHO
YIOBIIETBOPUTENIbHBIM. J[peHUPOBAHHOCTD JTOH TEPPUTOPUH MOAJECPKMBAETCS 3a CYET MCKYCCTBEHHOIO
JIpeHa)ka pa3HOM CTETNeHU CIOKHOCTH M KauecTBa; MOYBEHHbIN MOKPOB MPEACTaB/IEH JIyrOBO-IYCThIHHBIMHY,
TaKbIPOBUIAHBIMU  IMYCTBIHHBIMM, JIyrOBO-CEPO3E€MHBIMM [OYBAMM, pexe cepo-OypbIMH, CBETJIBIMH,
TUNUYHBIMM M TEMHBIMH Cepo3eMaMH, ca003acoeHHbIMU, Pa3IMYHOTO MEXaHMYECKOro COCTaBa, Ha
OTHENbHBIX yHacTKax, MOABEP>KEHHbBIX MpOoLIecCaM UPPUTrallMOHHON 3PO3UH.

Oxosno 21% muoliagy opoiaeMblX 3eMelb OTHOCHUTCS K TEPPUTOPHUSIM C HEYIOBJIETBOPUTEIbHBIM
MEJIMOPATUBHBIM COCTOSIHMEM, BbIpaykatouieMcs B OJJM3KOM K MOBEPXHOCTH 3aJIeraHUM YPOBHS TPYHTOBBIX
Boa (1-2 merpa), pa3HOM CTemeHW MHUHEpaM3alMd W CPeAHEM 3aCOJIEHUH JIyrOBO-IYCTBIHHBIX,
TaKbIPOBUIHBIX IMYCTBIHHBIX, JIyTOBO-CEPO3EMHBIX MOYB M CBETJIBIX CEPO3EMOB, B Pa3jIMYHON CTENeHH
SPOIMPOBAHHBIX U Ae(DIMPOBAHHBIX.

Jo 15% nnowann opomaeMblx 3emens B OacceiiHe ApallbcKOTO MOpsi HaxoAMTcs B KpaiiHe
HEYJIOBJICTBOPUTEIBHOM COCTOSIHUM. DTH 3€MJIM MPUYpOYeHbl K BecbMa Clla00APEeHUPOBAHHBIM M GECCTOUYHBIM
TePPUTOPHSIM, YacTO He OOECHeUeHHBIM HCKYCCTBEHHBIM JAPEHAKeM, 3a4acTylo ¢ OJM3KMM K TOBEpXHOCTH
YPOBHEM MHHEpaIM30BAHHBIX TPYHTOBBIX BOJ, CHIIBHBIM M, PEXe, OYeHb CHIJIBHBIM 3aCOJICHHEM JIYyTOBO-
MYCTBIHHBIX, TAKBIPOBUAHBIX MYCTBIHHBIX, JIyTOBO-CEPO3EMHBIX MOYB B COUETAHMM C COJIOHYaKaMH U MEeCKaMHu
TMOJTy3aKperIeHHbIMHU, MECTaMH MOABEP>KEHHBIX MPOLIeCCaM UPPUTALIMOHHOM 3PO3UH.

OO6uiee KOTUYECTBO CpefiHe- U CHIIBHO3ACOJIEHHBIX 3eMellb B perroHe 3a nepuoa k 2013-i Beipocio
MOYTH B HECKOJIBKO pa3 M COCTABUJIO BeNUUMHY Oosiee 3,0 MIIH. ra MpH cOXpaHEeHHUHU yIIeJIbHOTO Beca 3TUX
3eMesib B opomiaeMoM KivHe. Kosn4ecTBO BHOCHMBIX SIIOXMMHMKATOB (MHCEKTHLMIOB, TepOMLIMIOB,
nedoIMaHTOB W Jpyrux) cocrapiser 54,4 kr Ha 1 ra, yto B 25-30 pa3 Oosblie, 4eM BHOCHIIOCH, B
cpeanem, no CCCP. Jluwb 35-40% BHeceHHOTro a3oTa ycBauWBaeTCd PAacTEHHMSIMH, OCTallbHas 4acThb
MEePeXOoANT B TPYIHO ycBarBaeMblie (hOPMBbI, pacTBOpSiETCs B BOAE, NOMNajAas B OA3EMHbIEC U MOBEPXHOCTHBIE
BOJIbl, HAKAIUIMBACTCS B MPOIYKLMH, MOJIY4aeMON ¢ 3THUX 3€MeJib, B BUJE HUTPATOB U aMMOHHUMHBIX COJIEH.
BbIHOC 410XMMHUKATOB ¢ OpOLIAaeMBbIX 3e€MesIb OT BHOCMMOIO KOJIMYecTBa coctasisan ot 1 no 4,1 %. Otu
SJOXVUMHUKATBl MO LEMOYKe MOYBa-BO/Ia-paCTeHUe, Momnafas B JKMBbIE OPraHW3Mbl, HAKaIUIMBAIOTCS B
KOJIMYECTBAX, B COTHM Pa3 MPEBBILIAIOLIMX COAEp)KaHME B IeMEHTax Lenoukd. Ha MHorumx oporaembix
MaccMBax pervoHa TMOuBbl 3arps3HeHbl (eHodamu, HePTenpodyKTaMH, MHUKPOIJIEMEHTaMH, KOTOpbIe
MPUHOCSTCS cloJla ¢ OpocHuTeNbHO Bonoid. CoaeprkaHre UX B IOYBE B HECKOJIBKO pa3 MPEeBbIIIAET MpelesbHO
JOMYCTHMBbIE KOHIIEHTpauuu. Bee 310 mponcxomut Ha (oHe yXyALIeHUs TUIONOPOAMS TOYB: yMEHbILISHHUS
rymyca ¥ HapylIeHHUs] GUOJOrHYeCKHX COOOIIECTB.

[IpoGnema kauecTBa OKpysKaroUlei cpeabl U MOBEPXHOCTHBIX BOJ UMEET TECHYIO CBS3b C COCTOSIHUEM
M KayecTBOM MoA3eMHbIX BoA. [IporHosHele pecypcbl MoA3eMHbIX Bon B OacceiiHax pek Colpaapbu U
AMynapby, MO OLIEHKaM, BapbUPYIOTCS B AOCTaTOYHO ILUMPOKOM [Mana3oHe. 3HauuTesbHas 4acTb ITHX
pecypcoB ¢popMHUpyeTcs oA BO3ACHCTBUEM OPOLIEHHS

B Gacceiine ApanbCckoro Mopsi OTKpbITO U pa3BenaHo Oosiee 250 MeCTOPOXKACHHUI MOA3EMHBIX BO,
OosbIIast YacTh KOTOPBIX TECHO CBsI3aHa C MOBEPXHOCTHBIMH BOAAMHU.

IlonzemHble Boabl B OacceiiHe NOABEpXKEHbI 3acoyieHHIO M 3arps3HeHuto. [lom Bo3zgeiicTBuem
3acONIeHHsT M3MEHSIOTCS  OpraHoJIeNTHYeCKHe MoKa3aTeld MX CcocTaBa, a 3arps3HeHds -
ToKcuKkonorndeckre. OcoOEHHO clloKHas HKOJornYeckas OOCTaHOBKA MO 3THM MPUYMHAM BO3HHUKJA B
HU30BBSIX pek Amymapeu, Celpmappu, 3epadimana u Apyrux. B aTux pailioHax B 3HAYUTEIHLHOH Mepe
COKpAaTHJIMCh paHee pa3BelaHHbIe dKCIUTyaTallMOHHbIE 3arachl MOJ3eMHBIX Bol. B GacceliHe Apaiibckoro
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MOpSI BO3HHMKJIa HACTOSITEeNIbHAs HEOOXOOMMOCTh Mepexoja OT SKCTEHCHBHBIX K ONTHMAaJIbHbIM METOAaM M
TEXHOJIOTHSIM HCIOJIb30BaHUSA PECYpCOB MOA3eMHbIX BOA. B cocTaBe MepomnpusiTMd MO yNopsiAOUEHHUIO
CYLIECTBYIOLEH CHCTEMbl HWCHOJb30BaHMs MOA3EMHBIX BOJA TpeOyeTcs OCYIIeCTBUTb KOMIUIEKCHYIO
WHBEHTApPHU3aLMIO Pa3BEeJaHHBIX M JKCIUTyaTHpPyeMbIX 0e3 OLEHKH 3amacoB MECTOPOXIEHHWH MOA3EMHBIX
Boa. Ilpu 3TOM HEOOXOAMMO OLIEHHTH 11€JeCO00Pa3HOCTh yueTa pa3BeAaHHbIX MECTOPOXKAECHUI B BOAOXO-
35MCTBEHHOM OaslaHce, B TOM YMCIIE U C U3bICKAHMEM HOBBIX MOTpebUTeeH.

Uppuranyonnsle npobieMbl pervoHa CyLIECTBEHHO BIHMSIOT Ha XapakTep 3eMJIeNoJib30BaHus,
Jerpajalmio 1 OIMyCTbIHMBaHKE 3eMelb. ClieyeT OTMETUTh, YTO OCHOBHBIE MPOOJIEMbl 3€MJIENOb30BaAHUS
i Beex crpaH LleHTpanpHOH A3suMu onuHakoBbl. K HHMM OTHOCATCS: pecTpyKTypu3alMs CeIbCKOIro
XO034HCTBA W M3MeHeHHe (OpM COOCTBEHHOCTH; Jerpajalus MaxOTHBIX 3eMelb, MacTOMIL, CEHOKOCOB M
JIeCOB; yMEHbLICHWE IUIOLIaneil 3eMellb, NPUTOAHBIX AJS  3eMJIeNOSIb30BaHUs, HECOBEPLIEHCTBO
3aKOHOJATEeNIbCTBA; OTCYTCTBME CHELMAJIMCTOB Ha cese; cilaOble 3HaHUS (epMepoB B 00JacTH
3eMJIeTIONB30BaHUSl B HOBBIX YCJIOBUSIX; HH3Kas OKOJOrMueckas IpaMOTHOCTb HaceneHus. [IpuumHb
BO3HUKHOBEHHS AETPaAalliy U TUIIbl AeTPaAaldi TakkKe, B OCHOBHOM, OIMHAKOBBI: OTXO0J OT TPaJULIMOHHBIX
HaBBIKOB 3€MJICTIOJIb30BaHUs; BO3JEJIBIBAHUE MOHOKYJIBTYPBI; U3HOC M BBIXOI M3 CTPOsl OPOCHUTENIBHBIX U
JPEHOKHBIX CHCTEM, CONPOBOXKIAIOIIMICA  YXyALIEHHEM  MEJIMOPATUBHOIO  COCTOSHHUSI  3€Mellb;
OKCTEHCUBHOE BelleHHe *KMBOTHOBOJCTBA; BCE YBEJIMYMBAIOLIEECS B HACTOsIIEE BpeMsl MOrOJIOBbE CKOTA,
BBI3bIBAIOLIIEE MEPEBbINAc MAcTOMII BOKPYT HACEICHHBIX IMyHKTOB M HEIOBBINAC HA OTIAJIICHHBIX MacTOMIIAX.
Bo Bcex mATH cTpaHax OTMEHAIOTCs BCE YBEIMYMBAIOLIMECS MAcIITaObl 3PO3MOHHBIX MPOLIECCOB, CHIKEHUE
TUIOAOPOMSI MAIHH, U KaK CJIeACTBHE, HU3KHE YPOyKaHu CeJIbCKOXO3HCTBEHHBIX KyIbTyp. Bo Beex cTpaHax
3aperucTpUpoBaHbl OOJIbLIME TEPPUTOPUM COUTBIX MACTOMIL, TPeOYIOLMX KOPEHHOTO M MOBEPXHOCTHOTO
YIIyUIIEHUS.

Knumarnyeckne u3MeHeHHsl, MEJIKOTOBAapHas CETbCKOXO03sMCTBEHHAs 1eATEIbHOCTD, TAKKE MPUBEIIH K
Jerpajalii OYeHb YSI3BUMBIX K aHTPOMOreHHOMY BO3ACHCTBMIO MYCTHIHHBIX M TMOJYMYCTHIHHBIX 3€Mellb
Kazaxcrana, Y36ekucrana u TypkmeHHcTaHa.

DKCTEHCMBHOE OCBOEHHME OpOILIAeMbIX 3€Mejb IMPHUBEJO K OCBOEHHIO MAJONPUTOJHBIX WIH
HEMPUTOAHBIX MapruHalbHbIX 3eMenb. Hapsaay ¢ MonoKUTeNbHBIMM pe3ysibTaTaMH, OpoLlaeMoe
3emJjieiesiie co3aqo OOJbLIOE KOJWMYECTBO MpoOsieM B peruoHe. PecTpykTypuzauust KpyMHBIX
CeJIbCKOXO03IMCTBEHHBIX (TOCY/1apcTBEHHBIX) (DOPMHUPOBAHUIT HAa MacCHBaX OPOLICHUS, pacrpene]eHHBIX
MEXIYy MHOXKECTBOM KpEecTbIHCKMX ((epMepckuX) W ApYyrux HeOONbLIMX XO3SHCTB, MHOTHE
BHYTPUXO3SWCTBEHHbIE OPOCUTENIbHBIE W JPeHa)KHble CHUCTEMBbl HE COMPOBOXKIANAach Mepamu
OpPraHU30BaHHOIO HUX colepkaHus U yxoaa. [lo sTum npuunHam, a Takxke M3-3a HEAOCTAaTOYHOCTH CPEICTB
Ha JKCIUTyaTalMOHHbIE MEpOIpPHUATHS Ha BOCCTAHOBJICHUE OPOCUTENIBHBIX W JPEHAKHBIX CHUCTEM,
YCUJIMJIOCh BTOPUYHOE 3aCOJIEHHE OpOLIaeMbIX 3eMefib U AalibHeilee yXyauleHne WX MeJTUOpPaTUBHOTO
cocTosiHUS. B OpocHTENbHBIX cHCTeMax MOTEepPH TMOJUBHOM BOABI HA (UIBTPALMIO M YTEUKH JAOXOIAT N0
50%. B pe3ynbTare 3acosieHus ¥ 3a001aUMBaHUS 3eMellb, OOJIBLIMX MOTEPh BO/BI BO BCEX CTpaHaX pervoHa,
Ha OpollaeMbIX 3eMIIsIX Habrogaercs 3HaUYMTENbHOE CHUKEHHE YPOXKAHHOCTH CelbCKOXO03SHCTBEHHBIX
KyJbeTyp. Tak, ¢ 1990 roga ypoxalHOCTb 3epHOBBIX ynaja nodtd Ha 48%, caxapHoil cBekibl - Ha 52%,
XJIoMm4YaTHUKA - Ha 39%, kaptodens - Ha 26% u oBouieit Ha 34%.

Jerpagauus 3emiu MopoxaaeT LWIUPOKUK KPYr COLMATIbHO-DKOHOMUYECKHX mpobieM. CHUXeHHe
MPOAYKTHUBHOCTH 3€Mejb BeAEeT K 3HAYMTEJIbHOMY OJKOHOMHUYECKOMY Yyulep0y BO BCEeX OTpacisx
CeIIbCKOTO XO3SMCTBa, CBA3aHHOrO ¢ 3emiientoib3oBanueM. Ilo manmeim III HammwonampHOrOo mokmiama
Pecny6nukn Kazaxcran o6 ocymectiennn Konsennun OOH mno Gopsbe ¢ omycThIHMBaHUEM, O0LIUe
rOJJOBblE SKOHOMHYECKHE NMOTEPH B CTpaHe, BO3HUKLIME OT NPSMBIX U KOCBEHHBIX 3(pPEKTOB Aerpanaluu
3eMitH, otieHeHsl B $6,2 mipa.

CenbCKOXO35HCTBEHHOE MMPOMU3BOACTBO Pa3BHUBAIOCh, B OCHOBHOM, 3a CYET pacIIMPEHUs H
YBEJIMUYEHUsI TUIOIIAAM OPOLIAEMBIX 3€MeJlb, YTO CTajll0o OJHOW M3 MPUYMH KPHU3UCHOW DKOJOTrHYecKOi
CUTyalH B peruoHe. J[s ee cMAr4eHus Ha perMoOHaAJIbHOM M HallMOHAJIbHOM YPOBHSX, CTpaHaM pernoHa
HeOoOXOOUMO MepelTH K CTpaTeruyd pa3BUTHUS CEbCKOXO3IWCTBEHHOIO MPOM3BOACTBA, KOTOpas MOJIKHA
0a3zupoBaThCsl Ha MOBBILICHUH MPOAYKTUBHOCTH 3€MeJb U DKOHOMHM OPOCHUTENIbHOM BoIbl. B 3TOM CBs3M
pPEeKOMEHIyeTCs MPOBeIeHHe CIEAYIOLIMX MEPOTIPHUSITHI:

* paclIMpeHHe U yCUIeHHEe MOHUTOPHUHIA 32 METMOPATUBHBIM COCTOSIHUEM OpPOLLIAEMBIX 3€MEb;

* TepeoleHKa MeJMOpaTHMBHOTO (hOHIA perMoHa Ha OCHOBAHMM HOBBIX KPUTEPHEB M TOAXO/OB K
HCIOJIb30BaHUIO U OXPAaHE 3€MeJIbHbIX PECYPCOB;

* yCTaHOBJIEHHWE Hay4HO 0OOCHOBAaHHOW HOMEHKJIATYPHI 103 U peKUMa MPUMEHEHHSI MUHEPaTbHbBIX
yA0OpeHuil U AA0XMMHKATOB Ha oHe mepeoBbIX MPUEMOB arpOTEXHUKHU U arPOXUMHUM;
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* H3MEHEHUE CTPYKTYpPbl CEJIbCKOXO3SMCTBEHHOI'O MNPOM3BOACTBA PErHOHa B COOTBETCTBMHU C
MPUPOAHBIMU  OCOOEHHOCTSMM UM ycioBusMu. [lpexne Bcero, 3TO M3MEHEHHUS CTPYKTYpHI
CeJIbCKOXO3SMCTBEHHOTO TPOM3BOJACTBA Ha TOATOPHBIX pPaBHMHAX, cocTaBisomux 4% ot obmeit
MJI0IIAaM OpOLIaeMbIX 3€Mejb, W 3aHAThle MOJ TMOCeBaMH XJIOMYaTHHKA, TJ€ MOYTH MOBCEMECTHO
WCIOJIB3YIOT TMOJIMB [0 Oopo3gaM. OTO MNPUBOAMT K OONbIIMM TMOTEpPSAM BOABI, TMOATOIUICHHIO
HWKeJeKaIuX Tepputopuii. Llenecoobpa3Ho pasMecTUTh Ha STUX TEPPUTOPHUAX callbl 1 BUHOTPATHHUKH,
MCIIOJIb3Ys KamneibHOoe opolueHrue. B perrmoHe yxe UMeeTcs ONbIT CO3JaHUs TAKUX BBICOKOPEHTA0EIbHBIX
x03sicTB. JuBepcudukauns celbcKOX03s1UCTBEHHOTO HCIONb30BaHUS HEOOXOOUMO Takke MPOU3BECTH
Ha PUCOBBIX MacCHBAX;

* KapAMHaJIbHOE YITy4lLlIEeHHE MUIOA0POAMS OpoLLaeMbIX 3eMellb. B XJtonkocerolmx paifoHax peKkoMeHIyeTcs
BBOJIMTH HAYYHO 00OCHOBaHHbIE CEBOOOOPOTHI C BOCCTAHOBJIEHHEM OMOJIOrMUECKO aKTMBHOCTH TOYB;

* yaydllleHWe MEJIMOPAaTHUBHOIO COCTOSIHHUS — opollaeMblx 3emenb. ClienyeT MNpoBecTH
PEKOHCTPYKLMIO OPOCUTENBHBIX MW JPEHAKHBIX cucTeM. Ha3HaueHMeMm [peHaka [OJDKHO OBITh
noJ/iep>kaHue 3aaHHON TTyOHHBI MOA3EMHBIX BOJ NMPU MUHUMAJIbHOM 00beMe OTBOIMMBIX KOJJIEKTOPHO-
JIpEHaKHBIX BOJ. BakHbIM HampaBieHWeM YJIy4dIleHHS MEeTUOPATHUBHOTO COCTOSHUE 3€MeJb SBISeTcs
ONTUMU3ALIMA peKHMa MOJNBa U MPOMBIBOK;

* yCTaHOBJEHHE TpeOOBaHMI K KAueCTBY MOJIMBHOW BOIbI AJI Pa3IMYHbIX MOYBEHHBIX YCJIOBUM M pa3HbIX
CEJIbCKOXO3SMCTBEHHBIX KyJbTyp. KauecTBo mMONMBHOM BOABI JODKHO YUMTHIBATECS NPH  PEKOHCTPYKLMH
OPOCHUTENIbHBIX CUCTEM, pacyeTe pexKrMa OPOLLEHHS U OTPeeICHUH HOPM BOAOTIOTpeOIeHUS;

* pa3paboTKa HOBOTO MepeJOBOr0 HOPMAaTUBHO-METOAMUYECKOTo obecneueHus: (METOAUK, METOOB
JUIs pacyeToOB MEJIMOPATUBHBIX M HKOJIOTHYECKUX MPOTHO30B M TaK jAajiee) MpU MPOEKTHPOBAHUH HOBBIX U
PEKOHCTPYKLIMM CYIIECTBYIOLIMX OPOCHTEIbHBIX CHCTEM, IMPOBEACHHWH KOMIUIEKCHBIX MEIHMOPAaTUBHBIX
MEpONPHUSITHA;

* pa3paboTka  HOBBIX  MPOrPECCHBHBIX  METOAOB  XO3SHCTBOBaHHSA,  CIMOCOOCTBYIOLIMX
paLMOHaJbHOMY HCIMOJB30BAHHUIO U OXpaHe BOJAHBIX PECYPCOB U 3€MeJb.

Kpowme Toro, Ha pernoHaqbHOM ypoBHE HEOOXOOMMO COIJIacOBAaTh U MPUHSTH €AHHbIE TPeOOBaHUS 110
o0ecreueHnIo NCXOIHOW MH(pOpMALMeil O COCTOSHUM M MCTIOJIb30BAHUM BOAHBIX PECYpPCOB, KOPPEKTHPOBKE
JEHCTBYIOIMX M pa3paboTKe HEAOCTAIOUIMX HOPMATUBHO-METOIMYECKHUX JOKYMEHTOB MO BEACHHUIO
TMAPOMETPUYECKUX W THAPOXMMHYECKMX HalbmoneHuii M oOpaboTke 3>TMX naHHbIX. [IpeacraBmisercs
LeJ1eco00pa3HbIM OCYLIECTBUTh MEPEXO] B CTPaHax PervoHa K 3JIEKTPOHHBIM KapTaM COOTBETCTBYHOLLErO
MaciuTaba M MPOrpaMMHBIM MPOJAYKTaM, MO3BOJIIOLIMM HCIIONB30BaTh TaKWe KapThl B MPaKTHUECKOH
JesTeabHOCTH. il OUeHKH MPUPOAHO-MEMOPATUBHOTO COCTOSHHS OpOLIAeMBIX 3eMellb HeOOXOAMMO
MPOBECTH MHOTO30HANBHYIO a3pPOKOCMHMUYECKYI0 CBEMKY M HCHOJb30BaTb METOAbl KOCMHUYECKOrO
30HAUPOBaHUS.

BaxHo npuHATE 001IyI0 1711 CTpaH perMoHa METOAUKY pa3paboTKHU BOJOXO03sHCTBEHHOro OanaHca U
MPOBEJCHUE Ha €ro OCHOBE BOAOXO3SMCTBEHHbIX M BOIHO-IHEPreTHHEeCKUX pacderoB. [Ipencrasnsercs
aKTyaJIbHOH 3afadedl pa3paboTka METOAMYECKMX PEKOMEHIALH MO ONpeAesIeHHIO LeJIeBbIX MoKa3aTenen
KauecTBa BOAbI B BOAHBIX OOBEKTaX M JIMMHUTOB M3bATHS BOIbI W3 BOJHBIX OOBEKTOB TpaHCIPaHUYHOTO
xapakrepa. JIo/kHO MOMy4nTh HaydyHOe OOOCHOBaHME OOBEMOB AOMYCTHMOTO OE€3BO3BPATHOTO HM3bBATHS
MOBEPXHOCTHOIO CTOKa B OacceiiHax TpaHcrpaHuuHbIX pek LleHTpanbHOM A3suM, pewieHue npoOiaeMbl
3aMJIEHUS Y 3apacTaHusl BOJOXPAaHUIUIL BOJHOW pacTUTEIbHOCTBIO.

B nocneayromux mpoekTax M MporpaMMax, BBIMOJIHEHHBIX MEXIYHApOJHBIMH W HalMOHAJIBbHBIMH
opranuzaumsMu LleHTpanbHOl A3uu B paMKax uvcciaeAoBaHMs npoOsieM ApanbCKOro Mops, 3T BbIBOBI
MOJYYMJIM CBOE MOJATBEpKASHHE, MHOTHE peKOMeHIaluu OblTK JomnofiHeHbl. Tak, Hanpumep, B mporpamme
CIIEKA BompocaM kauecTBa BOJ M MX MHUHepanu3aluH yaeleHo Oojblioe BHUMaHue. OTMevaeTcs, 4To
WHTEHCHMBHOE pa3BUTHE OpOIIAEMOro 3eMJjeAesus M JpeHa)ka 3emelib B rocynapctsax LleHTpanbHOM
A3uM, P OJHOBPEMEHHOM pPOCTE BOAONOTPEOJCHHUS HAa MPOMBILUIEHHbIE U KOMMYHaJIbHO-OBITOBbIE
HY>KIbl, BBbI3BANIO YBeJWdeHHE 0OBEeMOB OTOOpa MpecHbIX BOA M cOpoca B BOJIHbIE HMCTOYHHMKH
3arps3HAOLIMX BELIECTB BMECTE€ C BO3BpaTHbIMM BoAaMHU. OCHOBHBIMHM HCTOYHHMKAMHU 3arps3HEHUs
SIBJISIOTCSl OCTaTKU arpoOXMMMKATOB, KOTOPbIE BBIMBIBAIOTCSI B APEHAXHbIE CHUCTEMbl M CMELUMBAIOTCS C
peuHoi BoJo. BTOpeIM MO cTeneHu BAMSHUS Ha KaueCTBO BOAHBIX PECYpPCOB MCTOUYHUKOM 3arpsi3HEHUs
SIBJIAIOTCS CTOYHBIE BOJBI U3 CUCTEM MYHHULIMIMAIBHON M MPOMBILUIEHHOHN KaHanmm3auuu. Poct 3arps3HeHus
MOJ3EMHBIX BOJ OTMeYaeTcs TakKe BCIEICTBHE HEYNMOPSA0YEHHOrO COAEp)KaHWs OTBAaJOB OBITOBOTO
Mycopa M TpPOMBILUIEHHBIX OTXOJOB, MpEXIE BCEro TrOPHOPYAHOro mnpousBoAcTBa. CraTHcTHKA
rokazareneil kadecTBa pedyHoOHM Boabl 3a mnociegHue 40 JseT MOATBep:kKJaeT HaJIWuMe HEraTUBHBIX
TEHACHUMH yBEJIWYEHHsS MHHEpaJu3aliHi, KaKk BO BPEMEHH, TaK W MO MPOTSLDKEHHOCTH PEYHBIX pycell.
Hanpumep, conepxanue HUTpUTOB U GeHosoB B Boae Chipnapbu B padione c. KokOynak (morpaHuyHbIi
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CTBOp ¢ Y30EeKHCTaHOM) IOCTHUraeT Mo cpeqHeroaoBbiM nmokazarensMm 4 [1/1K, sxeneza u HeTenpoayKTOB -
1 TIJIK. B OGonblIMHCTBE aHATU3UPYEeMbIX Mpo0 coJepKaHWe HUTPUTOB TMPEBBIIIACT HOPMY, B
BEreTallMOHHBII MEePUOA OTMEUaeTcs 3SHAUMTEJIbHOE 3arpsa3HeHre TIeCTULUAAMU.

[IpurogHoCTs BOIHBIX pPECYpCOB AJsl OpOLUEHHs OMNMpenessieTcsl He TOJNbKO CTEeMeHblo ee
MUHEpaJu3alud, HO M OCOOEHHOCTSIMHM XHMHUYECKOrO COCTaBa. YBEJIMUYSHHe MHHEpaIM3aldd BOABI B
peKkax M MHTEHCUBHOCTH [JpeHaka C OpOLIaeMbIX 3€MeJb CYIIECTBEHHO BIUSAIOT Ha JIWHAMHUKY
(hopMHUpPOBaHHUsl COJIEBOTO peKMMa M MEJHMOPATHUBHOIO COCTOSHMs OpolIaeMblx TeppuTOopuil. bamanc
cojied peKd M OpolIAaeMbIX MAacCHBOB [O3BOJISIET HATJSIAHO YCTaHOBMTb 30HBI HAaKOIUIEHHSl COJied ¢
MO3ULIMIT METMOPAaTUBHOTO OJIaronoy4us OpollaeMbIX 3eMellb, TAe MUIOOPOAHe JUO0 CHIKaeTcs, MO0
yAEP)KUBAeTCA Ha MpelesibHO J0MycTUMOM ypoBHe. [loaTomy cienyeT cuMtaTh HEeraTHBHBIM SIBJICHHUEM B
CpeJHeM M HIDKHEM TeueHHH peKk Amynapbd U ChlpAapbU YCTOHUMBYIO TEHACHLMIO U3MEHEHHs MOHHOTO
cocTaBa CO/IEpIKaIlMXCs B BOJIE COJIEH B HANpaB/l€HUH OMAaCHOTO MOBBIIIEHUS LIETOYHOCTH.

OnHOBpeMEHHO ¢ MOBbILIeHHEM O0LIei MUHEpaIM3alMKi PEYHON BOJbI OTMEUAETCs MOBBILLIEHUE COAEeP KaHHsI
TaKMX XMMUUYECKHX KOMIOHEHTOB, KaK MarH|i, Me[lb, JkeJie30, Cynb(aThl, XJIopuasl U apyrue. Benenctsue storo,
MOBEPXHOCTHBIE BOIbI HE TOJBKO B HW)KHEM, HO yX€ M B CpeHEeM TeueHUH pekd Chlpmapbsi He MPUTOAHbI VIS
MATBS. 3HAUYMTENbHAS 3arpsi3HEHHOCTh PeKHM, KaK MCTOYHMKA TMUTHEBOTO BOAOCHAOXKEHHMS, 3a4acTylO MPUBOAUT K
YBEJIMUEHHUIO CITyyaeB 3apaxkeHrs] MHPEKUMOHHBIMU 3a00/1eBaHUSIMHM CPEAM MECTHOTO HacesIeHHsl.

Hekoropoe cHwkeHne mnokazaresneil MUHEpalM3aldi BOAbl B PEKaX, MMEIOLIMX MEXKIOCyAapCTBEHHOE
3HaveHue, B 1990-2000 romax ObUIO BBI3BAHO BPEMEHHBIM COKPAILICHHEM BOJOMOTPEOICHHUS HA HYMJIbI
opolIaeMoro 3emiefenus M MNpOoMBILUIEHHOCTH. BMmecTe ¢ TeM mnoBceMecTHO HabnogaeTcs pocT
MokazaTresei 3arps3HEHHOCTH MOJ3EMHBIX BOJHBIX MecTopoxkaeHHMH. [lo HEKOTOpBIM KOMIOHEHTaMm
KOHLIEHTpaLus 3arpsi3HAI0IIMX BEUIECTB B MOA3eMHbIX BoAax coctapiseT aecatku [1/IK, a Ha oTnenbHbIxX
yuactkax U cotHu [1JIK. Hambonbuiee uucino oyaroB 3arpsizHeHMs] MOA3EMHBIX BOJ 3aperMCTPUPOBAHO
BOJNM3M KPYMHBIX HAaCEJEHHbIX MyHKTOB, a TAKXKe MpPEANpPHUATHII XUMUYecKoH, HedTenepepadbarbiBaroeit
MPOMBILIJICHHOCTH, [IBETHOH METaJUTypruul U ToMy mopoOHoe. JlaHHBIe CTAaTUCTUKH CBHUAETENILCTBYIOT O
TOM, 4TO B cpegHeM oT 8 mo 15% mnpoO Boael HE COOTBETCTBYIOT HOpMaMm MO OaKTepHUOJIOTHYECKUM
nokazatessM ¥ ot 20 1o 40% mnpob - mo PU3MKO-XMMHUYECKHUM MoKazaTessiM. HeynoBneTBopuTeabHbIM
ocTaeTcs TEXHMYECKOe COCTOSIHME KOMIUJIEKCOB OYMCTHBIX coopykeHHH, 60-70% KkoTopeIx He
obecrieunBaroT 3G PeKTUBHYIO OUMCTKY KaHAIM3aLMOHHBIX U TIPOMBIIIJICHHBIX CTOKOB.

B nacrosiimee Bpemst B lleHTpanmbHoit Asuwm peanmusyercs [lporpamma peiicTBuii B OacceiiHe
Apanbeckoro mopst Ha 2011-2015 roasl mpemycmaTpuBarouias peuieHue oOO3HauYE€HHBIX MpoOsieM Mo
CJEeNYIOUIMM HamNpaB/ieHUsIM: KOMIUIEKCHOE HCIIOJb30BaHUE BOJHBIX pPECYPCOB, 3KOJOTHYECKOE,
COLMAJIbHO-3KOHOMUYECKOE U COBEPLICHCTBOBAHUE MHCTUTYLIMOHAIBHO-TPABOBBIX MEXAHHU3MOB.

VYcenewHoe peuieHne 00O3HAYEHHBIX MPOOJIEM B OpOLIAEMOM 3eMJICAETIMM TO3BOJMUT YBEIWYUTh
YPOBEHb COLMATBHO-3KOHOMHYECKOTO OJIarOCOCTOSHUSL HACeeHHs PEerroHa, CIOCcOOCTBOBATH PEIICHUIO
MPOIOBOJIbCTBEHHON 0€30MacHOCTH, OJIarONpUsTHO TMOBIMATH Ha DKOJIOTMYECKYI0 OOCTaHOBKY, MAaTh
BO3MOXKHOCTD B peLlIeHUH Mpo0ieM KOMIUIEKCHOTO UCTIONb30BaHUs BOAHBIX pecypcos LleHTpansHoi Azuu.
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N3YYEHUE IIJIAHOBOI'O CKATHUA CEBOMHOI'O ITIOTOKA COOPYKEHUEM

AHHoTanusi. B craThe paccMaTpuBArOTCS HEKOTOPHIE OTIMYHUTEIIbHBIE 0COOCHHOCTH COOWHOTO TEYEeHUS TOTOKA
coopyxeHueM. [IpuBeneHa cxema MiIaHOBOTO CKAaTHs MOTOKA coopykeHreM. OnucaH MeXaHU3M paclpeaeseHus] BUIO0B
IUTAHOBOTO C)KATHS TOTOKA B 3aBHCHMOCTH OT CIEIHMaTbHOTO KO3(pPHIMeHTa CHMMETPUYHOCTH CKaTust. OmrcaHbl
COTIPSKEHUE TIOTOKOB YYAacTKOB COOMHOTO TedeHHs. YTOYHEHBI OCHOBHBIC MAapaMeTphl, XapaKTEePH3YIOIINE BH
COMpPSKEHUs! MOTOKA.

KoueBble ciioBa: pycio, cOoiiHOe TeueHue, COnpshKeHue, PBIKOK, Obed), COOpyKeHUe, TOTOK.

CoOoiiHoe TeueHHe MpeAcTaBisieT co0oi Haubolee YacTO BCTPEUAIOLLYIOCS HAa MPAKTUKE U BMECTE C
TeM CPaBHUTEJIBHO MAJIOM3Y4YEHHYIO MPOCTPAHCTBEHHYIO (popMy conpsikeHUs Obe(oB.

OTnnuuTeTbHONW 0COOCHHOCTBIO COOMHOrO TeYEHHMs SBJISETCS MCKPUBIICHHE IMHAMUYECKOM OCH MOTOKA
B IUIaHE M B [JBIKEHMM €ro BJAOJb OJHOTO M3 OeperoB, uYTO OOYCJIABIMBAET PE3KO BBIPAKEHHYIO
HEPaBHOMEPHOCTb ~ PACNpe/iefieHUss  yAeNbHBIX pacXoJoB Mo wmupuHe pycna. Kpome Toro, B
MPOTUBOMOJIOKHOCTh  SIBJIGHHIO pacTeKkaHuss OypHOro IMOTOKAa B IUIAaHe, JJIs KOTOPOTrO XapaKTepHO
YMEHBILICHUE YIENbHBIX PAacXOJOB IO TEYSHUIO BIOJNb AMHAMHYECKOHW OCH, MpH COOWHOM TEeUeHUH
MPOUCXOUT HA00OPOT yBEJIMYEHHE YACIbHBIX PACXOJOB B TPAH3UTHOW YacTH MOTOKA B TMEPBOM MOJOBHHE
yudacTka conpsikeHus 6bedos|[ 1, ¢.374-378].

Tak, B Hayasie pa3BUTHS TUIOTHHOCTPOSHMS HMCCIEIOBATEIM PACCMATPUBAIM B KAuecTBE PacCUeTHOM
CXeMbl CONpsDKeHHs Obe(oB, CXeMy COMpPSHKEHUS] MOTOKOB MOCPEICTBOM THIAPABIMYECKOTrO MpPbDKKA B
YCJIOBHSX TUIOCKOM 3a1aun. BriociencTBum nmpakTHKa SKCIUTyaTallH, KaK KPYIMHBIX TaK CPEAHUX M MajbIX
IHAPOTEXHUYECKHX COOPYKEHHI BCe yallle BbIIBUrajia HOBbIC 33a]1a4M CBSI3aHHbIC C HEOOXOIMMOCTBIO yueTa
BO3MOXKHOTO GOJIbIIEro KOJMYECTBA peasibHbIX (JaKTOPOB, BIUSIOLIMX HA THAPABIMKY HIKHero Obeda M B
MepBYIO OYepelb MPOCTPAHCTBEHHOCTH SBJICHHW. B HacToslee BpeMsi W3YYEHHIO CIIEACTBHIA TUIAHOBOTO
CKaTHsl TIOTOKA COOPYKEHHEM yelisieTcsi O0JIbIIoe BHUMAHHE.

B ofwem cnydae, mniaHOBOE C)KaTHe MOTOKA COOPY)KEHHEM MOXKET ObITh OJHOCTOPOHHHM,
JBYXCTOPOHHMUM HECUMMETPHYHBIM M JIBYyCTOPOHHUM CUMMETPHYHBIM (pHc.1).
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