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Kuoizvinopounckuti 2ocyoapcmeennwlil ynusepcumem umenu Kopkotm Ama

MpuHUMNbI pa3paboTKu 6e30TXOAHOM TEXHONMOMUU YTUNU3aumm

ropoAacknx ctokoB B ycnoBusix KOxHoro KasaxcraHa

AHanmu3 COCTOSIHMSL BOJHBIX pecypcoB lleHTpasbHONM A3uM, B TOM 4YHUCIE
Kazaxcrana mokasplBaeT HEBO3MOXXHOCTb PEIICHHUS MpOOJieMbl AepUIUTa BOIBI U
yJIydIIEHUs] UX KadecTBa MCKIIIOUUTENIBHO 3a CUET CTpaTeruu BojocOepexeHus. Tak
KakK, MpeoOpa3oBaHUE E€CTECTBEHHOI'O pPEKMMa BOJAHBIX CHUCTEM, OOECHEeUYMBAIOIINNA
HOBBIIICHHBIN JOCTYNl K BOJHBIM pecypcaM M CIOCOOCTBYET PEUICHHI0 MHOTHX
BOJIOXO3SMCTBEHHBIX MPOOJIEM, OJHOBPEMEHHO BHOCHUT B IMPHUPOAY psa NOOOUHBIX
HEXKeJIaTeNbHbIX W3MEHEHHI, YTO BbI3bIBAET OOOCHOBaHHYIO0 03a004EHHOCTH
OO0I1IECTBEHHOCTH.

Octpora mnpobseMbl BopooOecneueHus llenTpanbHOl A3uum  00ycioBieHa
OFPaHUYECHHOCTBIO  PAacloJlaraéMbIX  BOJHBIX  PECYpPCOB, HEPAaBHOMEPHOCTHIO
pacupeneneHus UX IO TEPPUTOPUM, 3HAYUTEIBHOW HM3MEHYMBOCTBIO BO BPEMEHH,
BBICOKOM CTENeHbl0 3arps3HeHus. B mnepcrnekTuBe HEOoOX0IMMO Bce Oosibliee
00BbEIMHEHNE YCUIIUI OTAENIbHBIX CTPAaH U LEJIbIX PETHOHOB B JIEJI€ PallMOHAIbHOIO
UCIIOJIB30BAHUS U OXpaHbl BOIHBIX PECYPCOB TPAHCTPAHUYHBIX PEK.

[Ipn 3TOM, OJHON M3 CIOXHBIX M AaKTyalbHBIX 3KOJOTMYECKHX MpoOieM,
TpeOyIOIIEr0 CBOEBPEMEHHOIO PELICHUs, SIBJISETCS HAKOIUIEHME B BOJHOW cpene
POU3BOJICTBEHHBIX M OBITOBBIX OTXOJOB, TO €CThb CTOYHBIX BOJ TOPOJOB H
IPOMBIIUICHHBIX OOBEKTOB, TPeOYyrOMUX O€30macHON yTHIM3aluHh. JTa MpodieMa
TECHO CBS3aHA C TUAPOIKOJIOIMYECKUM HOPMHMPOBAaHHEM, HAa OCHOBE KOTOPOIO
ONPENENSIOTCA NapaMeTpbl COCTOSHUSA, MHTEPBaJIbl MX €CTECTBEHHOI'O KOJIeOaHMs,
BBISIBJICHUE IOPOTOBBIX M KPUTHYECKUX BEJIMYMH MHapaMeTpoB, 00eCreYHBaIOLINX
COXpaHEHUE NOPTPETa NPUPOIHBIX CUCTEM.

TepputopuansHble  KOMIUIEKCHI B OacceiiHax peK, OCHOBAaHHBIC Ha
BOJIONIOJIb30BAaHUU M BOJOOTBEIECHUU NPOMBIIUIEHHBIX M KOMMYHaJIbHO-OBITOBBIX

0OBEKTOB COBMECTHO C opoma€MbIM 3CMIICACIIMEM, MOXHO pacCMaTpuBaTb KakK



npupoaHo-npousBoAcTBeHHbIM Komiuiekce (III1K), koTopslil mpenokeH B KauecTBe
ONTHUMAJIBHOIO COYETAHMS YIPABISAEMBIX IPUPOJIHBIX PECYpPCOB M, CIELHUAIBHO
CO3JaHHOM MPOU3BOACTBEHHOMN 0a3bl U MHPPACTPYKTYPHI AJII OXPaHbl OKPYIKAIOIIEH
CpEIbI.

Ocob6ennoctu IIIIK: eqMHCTBO TEpPPUTOPUM U CXEMBI BOJHOTO MHUTAHUSA KaK
TE€OCUCTEMBI, ONPEACIISIONIEH KOHTYP KOMIUIEKCA; €IMHBIE TEXHOJOTMYECKUE CBS3H,
paccMaTpuBaeMble C IO3ULMKA OXpaHbl OKPYKAIOLIEH Cpelbl; KOMIUIEKCHOE
UCIIOIb30BAHUE  JUHAMMYHO  Pa3BUBAIOLIMXCA  IMPUPOAHBIX  PECYpPCOB  IIPHU
cOamaHCUPOBAHHOM PETYJIHPOBAHUH U YIIPABICHUN U3MEHEHUN MPUPOJHBIX YCIOBUN

B CTOPOHY YJIYUIICHUA 9KOJIOTMYECKOM 00CTaHOBKH pPEeTrruoHa.
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Ha pucynke 1 mnokazaHa cxema BOJOMOTPEOJICHUS W BOJOOTBEICHUS C
pPAaCIOIOKEHUEM COOPY)KEHHM 10 MEXaHWYeCKOM U OHOJOTMYECKON OYHCTKE
CTOYHBIX BOJ B mpoliecce (PYHKIMOHUPOBAHUS THIPOMENHOPATUBHBIX cucteM. [Ipu
HECOOTBETCTBUM KAauye€CTBA CTOYHBIX BOJ, OTBOAMMBIX B THUAPOMEIUOPATUBHYIO
CUCTEMY, UMEETCS BOAO-OXPAHHOE COOPYIKEHHUE.

Pucynok 1. Cxema pacnoyioxeHUsi COOPYKEHUH 0 PEeryIUPOBAHUIO
XMMHUYECKOTO COCTaBa BOJI B Mpoliecce PyHKIMOHUPOBAHUS CUCTEMBI

BOJIOCHA0KEHUS U BOJOOTBEICHHS.
1-BOIOMCTOYHHK; 2-KOMIUIEKC OUYMCTHBIX COOpPYXEHUH; 3-BojomorpeduTenu; 4-cTaHuus
MEXaHHYECKON OYHCTKH BOJ; S5-CTaHIMS OMOJOTUYECKOW OYMCTKUA CTOYHBIX BOJ; O-KOHTPOJIb
KadecTBa BOJbI;, 7, 9, 10-cxeMa pacronoKeHUs COOPYKEHHM MO PETryJIUPOBAHUI0 XUMHUYECKOTO

CcocCTaBa BOJbI COOTBCTCTBCHHO HA BXOJEC, BBIXOJAC N HAa OPOIIACMBIX 3CMJIAX, 8-opomaeMHe 3€MIJIHN,



11-oTX0aBI B mpoIecCe OYUCTKM CTOYHBIX BOA; 12-BojgompueMHHK; 13-arpomennopaTUBHAs

cucrema; 14-Bo3BpaT OYMIIIEHHOW BOJbI HA OPOIIAEMBIE 3€MIIH.

Ha pucynke 2 mpuBeeHa NPUHIMIHAIBHAS TEXHOJOTMYECKass CcXxema
OMOXUMHUYECKOTO PETYIMPOBAHUS Ka4eCTBA CTOYHBIX BOJ, BKJIFOYAOIIAs TpU OJIOKA:
busnko-xumuueckas (2), omoxumuueckas (3) O4MCTKAa U KOHAMIIMOHUpOBaHUE (4)
BOJIbI. [[71s1 ouricTku kosutekTopHO-ApeHaxHbIX Bo (KJIC), cOpackiBaeMbIX B BOJAHBIC
OOBEKThl WM [JJIs JAJbHEHIIEro WX UCIOJb30BaHUS HAa OPOIIAEMbIX 3EMIJISX,
IPEAYCMOTPEHBI J1Ba 0j10Ka (2, 3) wiu i IpyTuXx Lesei - Tpu 6yoka (2,3,4) ¢ 1ensko
OYMCTKUA BOJIbI W JOBEJEHHUS €€ COCTaBa M CBOMCTB 10 TpeOyeMbIX MoKazaTeneit

Ka4dyCCTBa.

Pucynok

6 2.

[TpuHLIMI

HMaJIbHasl TEXHOJIOTHYECKas cXeMa OMOXUMHUYECKOTO PETYIUPOBAHNA KAa4CCTBA BOJbI

/3/

1 - xojiexkTop (OpeHa) WU BOJOMOABOINALIMM KaHanm; 2,3 - OJIOKM (U3NKO-XUMHUYECKON U
OMOXMMHUYECKOW OYMCTKU BOJIBI; 4 - OJOK KOHIUIIMOHUPOBAHMS BOBI, 5 - BOAOCIUB-aspaTop; 6 -

peareHTHBIN OJI0K; 7 - KOJIEKTOp (ApeHa) Uil BOJOMOABO AN KaHAIT.

JpyruM BapuaHTOM DKOJOTMYECKM YHUCTBIX CHUCTEM  BOJOIOJIB30BAHUSA
IPOMBILUIEHHBIMU M KOMMYHAaJIbHO-OBITOBBIMU OOBEKTaMHU (C HU3BATHEM COJNEH U
3arpsA3HAIONINX BEIIECTB U3 THIPOXUMHUYECKOI0 KPyTrOBOPOTA B MPEIEIax MPUPOIHO-

IMPONU3BOACTBCHHBIX KOMHHCKCOB) ABJICTCA CO3JAHNUC 3dMKHYTBIX CUCTCM.



[Ipu 3TOM B COCTaBE 3aMKHYTBIX TE€XHOJIOTUYECKUX CUCTEM BOJIONOIb30BaHUS U
BOJOOTBEJICHUSI JIOJDKHA OBITh HKOJOTMYECKHM Oe30IacHas arpomMeIropaTUBHAs
cucrema (pucyHok 3). OpocurenbHasi CUCTEMa COCTOUT U3 KOMIUIEKCHOT'O OUYHUCTHOTO
coopyxkenus (1), npyaa — Hakonutesns (2), pacupeAcaUuTEIbHBIX CETEH IS MOJIaun
CTOYHBIX (4) W YHCTBIX (5) BOJ, YYaCTKOBBIX pPaCHpEACIUTEIIbHBIX KaHaloB (7),
BpeMeHHbIX opocutenei (11), monuBHble O0po3abl (12), apenaxnoit cetu (8) c
komtektopom  (10), komomma —  cobOwparens (9), pacupeneIuTeNIbHOrO
TUAPOTEXHUUYECKOTO COOpYKeHUs (6) ¢ 3aTBOpaMH U 3aTBOP — KJlallaHaMH, HACOCHOM
cranmmu (3) W JBYyX CEBOOOOPOTHBIX Y4acTKOB. (CeBOOOOPOTHBIE Yy4YacCTKU
MOJIMBAIOTCSl TIOTIEPEMEHHO CTOYHON M OPOCHUTENLHON BOJIOM, MPU 3TOM IPHU TOJIMBE
CTOYHBIMM BOJIAMHU TPOUCXOJUT HAKOIUICHHWE COJIeW M OPraHMYE€CKHUX BEIIECTB B
MOYBE, a MPHU IOJIUBE YUCTHIMU BOJAMH MPOUCXOJHUT PACCOIUTEIBHBIN MpolecC 3a
CYeT TMPOMBIBHOTO  peXuUMa, TO €CTh IMPOLEcC CaMOOpraHu3aluh U
CaMOPEryJMPOBaAHUS THIPOTCOXUMHUUECKOTO PEKUMA OPOILIAEMbBIX 3€MEb.

[IpuHuMnuanbHas cXeMa TaKOW CHCTEMbl MCIOJIb30BAHUS CTOYHBIX BOJ B
opolraeMoM  3eMJIe[leIMM  MokKa3aHa Ha  pucyHke 4.  MwuHuMH3zanus
UHQUIBTPAIIMOHHBIX MOTEPHh W3 OPOCUTEIHHBIX KAHAJIOB W HA OPOIIAEMBIX 3EMJISX,
MUHUMU3AIMUS TOCTYIUICHHUS] 3arpsi3HSIONIMX BenlecTB (yA0OpeHHi, MEeCTUIUIOB,
TSOKENIX METAJUIOB M Jpyrue) B MOpoliecce MPOU3BOJACTBO MPOAYKIMUA Ha
MEIHOPUPYEMBIX  arpojianamadTax, COBEPIICHCTBOBAHWE  WHXKEHEPHOTO |
UCIIOJIb30BaHUE OMOJIOTHYECKOTO JpPEeHaka MO3BOJUT MUHHMHU3UPOBAThH O0BEM U
3arpsA3HEHHOCTh KOJUIEKTOPHO-JIPEHAXKHBIX BOJ (5) MpHU HCHOJIB30BAHUM CTOYHBIX
BOJ JUIsl opoieHusi. O4ncTKa U KOHIUIMOHUPOBAHKUE KOJUIEKTOPHO-APEHAXKHBIX BOJ
(6), OTBOJ B aKKyMYJIUPYIOIIYI0 €MKOCTb (8) MO3BOISET MCIOJIb30BATh APCHAKHBIC
BOJBI U3 MEIMOPUPYEMBIX arponanamadTax mis opomenus (10) wim qpyrux nemnei.
JIpeHa)XHbI CTOK C JIOMOJIHUTENIbHO opomraembix 3emenb (10) orBomutcs B
koJuiekTop (11) At OYUCTKY M KOHIUIMOHUPOBAHUS (6).

Jlokanu3anus MCIOJIb30BaHUS CAMOOYHUIIEHHBIX KOJJIEKTOPHO-APEHAXKHBIX BOJI
MEJTMOPUPYEMBbIX arpojianamadrax uMeeT NPUHIUIHAIBHOE 3HAYCHHUE, KaK C

SKOJOIn4€CKHX, TaK 1 3KOHOMHNYCCKHUX HOBHHHﬁ. Cucrema 3EMJICAC/INA U BEAYIIHC



KOPMOBBLIC CEIbCKOXO03SMCTBCHHbBIC KyJbTYpbl Ha J3THUX 3CMJIIX HWMCIOT CBOU

OCOOCHHOCTH B 3aBUCHUMOCTH OT KauecTBa BO/JbI, UCITOJIb3YCMBIX IIPpU OPOIICHUU.
BHYTpI/ICI/ICTeMHOG HCIIOJB30BAHUC CTOYHBIX BOJ AJIA OPOLMICHHA ITOCJIIC OUUCTKHU

N KOHIUIMHUOHHUPOBAHHA IIO3BOJIACT COKOHOMHTBL BOJIHBIC PCCYPCHI, IIOJIIYYHUTDH

AOIIOJIHUTCIIbHYIO IIPOAYKIHUIO, IIPEAOTBPATUTD 3aIrPA3HCHUC BOAHBIX 9KOCUCTCM.
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Pucynok 3. CxeMa OpOoCUTEJIbHON CUCTEMBI ISl TTIONIEPEMEHHOT0 TTOJIMBA 3€MEIhb

CTOYHOHN U YHUCTOMN BOAOU



Takum oOpa3om, 5Ta cucteMa Mep HE TOJIBKO JOJDKHA 00eceunBaTh
MUHUMHU3AIUIO OTTOKa XUMHUYECKUX BEUIECTB B MOA3EMHBIE U MTOBEPXHOCTHBIE BO/IBI,
npeAoTBpalias TeM CaMblM MX 3arps3HEHHe, HO M HCKJIIOYaTh BO3MOXKHOCTH
OIACHOT'O HAKOTUICHUSI 9TUX BEHIECTB B MOYBE, YXY/IIIEHNE € (PU3UKO-XUMHUECKUX U
BOJAHO-(DU3UUECKUX CBOMCTB, CHUKEHUE KayecTBa KOPMOBBIX

CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Pucynok

= H= 5 b—san
4,

[TpuHuMIIHATHL

Has
HKOJIOTHYECKas Oe3omacHas u 6630TXO,Z[H3.SI cxXeMa 3aMKHYTOﬁ CHUCTCMBI

BOAOIIOJIB30BaAHUA 1 BOOAOOTBCIACHMA.

1-BOIOMCTOYHHK; 2-KOMIUIEKC OYMCTHBIX COOpPYXEHUH; 3-BojomorpeduTenu; 4-cTaHuus
MEXaHMYECKON OYHCTKH BOJ; S5-CTaHIMS OWOJOTUYECKOW OYMCTKHA CTOYHBIX BOJ; O-KOHTPOJIb
KauecTBa BOJbI; 7-OpOIIAaeMble 3€MIIM; &-KOJJIEKTOPHO-APEHAXHBIH CTOK; 9-coopy’keHue Io
OYHUCTKE M PETyJHMPOBAHUIO XHMHUYECKOTO COCTaBa KOJUIEKTOPHO-ApPEHaXHbIX Boxa; 10-
aKKyMyJIMpYIOIlasi eMKOCTb; 11- BO3Bpar BOJbI Ha opolIaeMble 3eMiid; 12-3emMild OpolIaemble
KOJUIEKTOPHO-IpEHaXHbIMU  Bojamu; 13-otBenenne KJ/IB 11 ouMcTkM M perysMpoBaHHs

XHUMHUYCCKOIo COCTaBa, 14- OTXOJbI B ITPOUECCEC OYUCTKH KOJIJICKTOPHO-APCHAXKHBIX BOI.
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