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BaykHelmMM 3J1eMEHTOM arponpoMbIIUIEHHOTO KoMiuiekca FOxHoro Kasaxcrana sBisercs
opomiaeMoe 3emienenre. Y CTONYMBOCTh €ro ()yHKIIMOHUPOBAHUS M JAbHEHINETO Pa3BUTHS 3aBH-
CHUT NMPEUMYILIECTBEHHO OT HAJMYHUS BOAHBIX PECYPCOB, OCHOBHOM 00beM KOTOPBIX (OpMHUpYETCS U
WCTIOJB3YETCSl B COIPENENbHBIX TOCYJapcTBax. B OONBIIMHCTBE CiydaeB 0ObEMBI HCIOIB30BAHMUS
BOJBI HA OPOILEHUE IIPEB3OLLIM MPEJENbl JOIYCTUMOIO YPOBHS UX U3BSATHS U3 UCTOUYHUKOB OpO-
HICHUs. JTO MPUBENO K JETPAJAIN PEYHBIX 0ACCEHOB, 0COOCHHO B HM30BBsIX pek Cripmapsw, 11y, Ta-
naca, Vnu v 1. 1. B HacTosiIee BpeMs 3aIuTy pedyHbIX OacceifHOB OT JajbHEHINeH Aerpajaliy MbITaoT-
Csl pelaTh 3a CYET MEPOIIPUATUH MO COKPAILEHUIO HOPM M3bATHS PEYHBIX BOJI HA OPOIICHHE, TIOBBIIIIE-
Hus KIIJ1 opocutenbHON ceTH U PUMEHEHHs BOJOCOEpEraroIHxX croco00B nousa. Peanusaiys TaHHOM
17ie¥ BO3MOKHA MPH KOMIUIEKCHOW PEKOHCTPYKIIMH CHCTEM oporeHust [1].

[To nanueim KasHUMBX u 'unipoBonxo3a, 1uist nonvBa B Kazaxcrane 1 ra B opocurenbHbie
cucteMbl 3abupaercst ot 8 10 13 Thic. M3/ra, a 1o mossa goxomut 4—6 ThIc. M /ra [2, 3]. CormacHo
KJIMMaTUYECKUM YCJIOBHSAM U BUIy BO3ZEIBIBAEMBIX KyJIbTYp Kaxablil rektap B FOxxnom Kazaxcra-
HE JIOJDKEH TMOMydaTh OT 5 10 8 ThIC. M/ra Boxbl. B CBSI3M ¢ 9THM BO3HHKACT MMAapagOKCATbHAS CH-
Tyalusi: BO03a00pbl B UPPUTALMOHHBIE CUCTEMBI A0 2 U Oosiee pa3 MPEBBILAIOT NOTPEOHOCTh B
OpOCHUTEIILHOW BOJIE, @ Ha MOJISIX €€ HE XBATaeT, M03TOMY CHUXKaeTcs ypokaHocTh. OTcrona cie-
IyeT, 4TO Je(PUIUT BOJHBIX PECYpPCOB B OPOIIAEMOM 3eMIIEICTUN 00YCIOBIIEH MPEXkKAE BCEro TEM,
91O OO0JIBIIAs YacTh 3a0MpaeMOii BOJIBI TEPSAETCS B KaHAJIaX MPU €€ TPAHCTIOPTUPOBKE OT UCTOYHUKA
OpOILEHUS A0 OPOLIAEMOTO IOJIS.

Pasmepsl moTeps BO/BI B KaHAJIaX Ha (GMIIBTPALIMIO M UCTIAPEHHUE 3aBUCIT OT TEXHHUYECKOTO
COCTOSIHUSI OPOCHUTENIBHOM CeTH, pekuma ee paboThl, KIMMATUYECKUX YCJIOBHUH, CBOMCTB IPyHTOB
JI0Xa KaHAJIOB, HATWYHS MTPOTUBO(PHUIBTPAMOHHBIX 3aIIHUT, PSKAMA TPYHTOBBIX BOJ], KOHPHUTYpALIUH
MacCHBOB OpOILEHUS, a CJIEAOBAaTENIbHO, [UIMHBI KaHAJIOB U T. A. B Hacrosmee Bpemsa menee 10 %
OPOCHTENEHON CeTH OOJIMIIOBAHO WJIM TMPEICTABIEHO JIOTKaMu (puc. 1). B OonmpmmHCTBE CirydaeB
OHHU MOJBEPIVIMCH PA3PYIICHUIO (HAPYILIEHBI CTHIKOBOUHBIE ILIBbI, OSIBUWINCH TPEIIMHBI, TIOBPEXKIE-
HBI WJIM CMEUICHbI OETOHHBIE IUIUTHI U T. 11.), HosToMy ux KIT/[ npubmmkaercs k KaHaiaM B 3eMJIs-
HOM pycie [2].

Puc. 1. Jlorkosble opocutenu c. Bypsui (Kamoblickast 00.1.)
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Bwmecte ¢ tem uccnenoanusimu KasHUMBX ycranoBneHno, 9yTo K03¢G(UIMEHT TOJIE3HOTO
WCIIO0JIb30BaHUs BOJBI HA OPOILIAEMBIX 3eMIISIX 3aBUCUT He ToJbKO oT KIIJ[ opocutenbHOl ceTH, HO
u ot KITJI TexHOMOTHH GOPO3IKOBOTO TOJIMBA (OCHOBHOM crmoco0 moymBa B FOxHOM Kaszaxcrane),
KOTOPBI MPeIoNpeeNaeTcss BOAHO-PU3NIECKUMHI CBONCTBAMH MOYB, AJIEMEHTAMU TEXHUKHU TOJH-
Ba, KAYECTBOM IUIAHUPOBKH, pa3MepaMH IOJIMBHBIX HOPM U Kosebnetcst B mpenenax 0,55—0,65 B
HOxno-Kazaxcranckoit u Kebmopaunckoi obnactsx, u 0,50—0,60 B )KamObuickoit 1 AnMaTHH-
CKoM obmactax [2].

Ha ocnoBe konnuectBeHHbIX nokazareneil KIIJ[ MarucTpanbHbIX U MEKX035HCTBEHHBIX Ka-
HAJIOB, BHYTPUXO3SMICTBEHHON OPOCUTEIBHON CETH, TEXHUKH IonuBa ycraHasiausaercs KIIJ{ nppu-
TalMOHHOM cUCTeMBI, WK KoddduurenT ucnonaszoBanus Boabl (KMB), Ha opomraeMbIx 3emisx (OT-
HOIIICHHE 00BEMOB HAKOTUICHHSI BOJBI B KOPHEOOUTAEMOM CJIO€ MTOYB K BOZ[03a00PY M3 HCTOYHHKOB
opomenus). Ha ocHoBe maHHOTO KO3 (UIIMEHTa OCYIIECTBISETCS BHIOOP MEPCIEKTUBHBIX TEXHU-
YECKUX CPEJCTB, TEXHOJOTMUYECKUX OINEpaliil U omnpeensercs MocieoBaTeIbHOCTh UX pealln3a-
LMY B MPOIECCE TEXHUUECKOTO COBEPLIEHCTBOBAHMS CUCTEM OPOILICHHUS.

CornacHo pacyeTam Ha UPpUTalMOHHBIX cucTeMax KazaxcraHna, rnie moiavBbl NPOBOAST IO
6oposnam, KIIJI cucremsr opomenust usmensercs ot 0,29 mo 0,38 B FOxHo-Kazaxcranckoit u Kui-
3pUTOPAUHCKON 00mactsax, oT 0,21 go 0,29 B XKamObiickoit 1 AnmaTuHCKOM obmacTsax. KomnuecT-
BEHHbIC 3HAYCHHS KOX(PPUIIMECHTA HCIIOIH30BAHMS BOJABI XaPAKTEPU3YIOT TEXHUYECKOE COCTOSIHHE
OpPOCHUTEIBLHBIX CHCTEM, PEKUM UX PabOTHI (TIPU TPAHCIIOPTUPOBKE BOJIBI OT HCTOYHHUKA OPOIICHHUS),
crocolbl U TeXHUKY monusa. Hampumep, mpu Bomosabope 11 Thic. M’/ra (CpeaHECTATHCTHYCCKIE
nanuble 1o FOxxnomy Kazaxcrany) Ha TEXHOJIOTMYECKHUE TOTEPU B OPOCUTEILHOM CETU U Ha MOJISAX
opoteHus (GpunbTpaiys, ucnapenue, copoc) pacxoayercs ot 62 10 79 % Boasl. OctanbHON 00beM
BOzbI (2,31—4,18 ThIc. M’/Ta) HAKAILIMBACTCS B MOYBAX H WCIIOJNIb3YETCSl PACTCHHUSIMHU Ha (OPMUPO-
BaHUE Omomacchl. JlaHHOTO 00BeMa BOMBI SIBHO HEJOCTATOYHO TSI IOMYUYEHUS] YKOHOMUYECKH MPH-
E€MJIEMBIX YPOXKaeB BO3ICIBIBAEMBIX KYJIBTYp, TaK KaK WX BOJOMOTPEOHOCTH B ycioBusx tora Ka-
3axcTaHa J10 IByX pa3 IPEBBIIIAET IPUBEIEHHBIE NT0Ka3aTenu [3, 4]. Ilpu Takux napameTpax TEXHO-
JIOTUYECKHUX MOTEPh YMEHBIIAETCS KOJUYECTBO (KPAaTHOCTH) MOJMBOB, BO3pacTaeT MOJCYIIKAa BO3-
JICJTBIBAEMBIX KYJIBTYP, CHIDKACTCSl MX YPOKaHOCTh, OCOOCHHO B MIPEITOPHBIX paiioHax, rae (op-
MHUPYETCSI aBTOMOP(HBINA PEXXUM TTOUB.

HccnenoBanusamu KasHUMBX ycTaHOBIEHO, 4TO HEOIIPaBAAHHOE COKpAIICHUE YACIBHBIX
B0/103a00pOB HEU30EKHO MPUBOJUT K CHIXKEHUIO MPOAYKTUBHOCTH OPOLIAEMBIX 3€MEJb. DTO MOA-
TBEPKIACTCS OMBITOM BHEIAPEHHS CXEMbl KOMIIJIEKCHOTO HCIIOIB30BaHUS BOJIHBIX PECYypPCOB, KOTO-
pyto npussuii B 1981 1. muist peunsix OaccelinoB CpeqHea3snaTckoro peruona. B teuenue mstu et
00beM yIeNbHBIX BO03a00poB cHU3MIICs ¢ 18,7 1o 13,4 ThIC. M3/ra, YTO MIPUBEJIO K HEXBATKE BO/IBI,
HapyIeHHo OecrepeOoitHOro BOJOCHAOKEHHS PACTEHUH, yXyIIICHHUIO BOIHO-COJIEBOTO OajlaHca
OpOIIAEMBIX TEPPUTOPHI, CHIDKCHHUIO YPOKAITHOCTH BO3/ICIIBIBAEMBIX KYJIBTYD.

AHaIOTHYHbIC SBIICHHS HAOJIIOAI0TCS Ha MPPUTAIMOHHBIX cucTtemax FOxnoro Kazaxcrana,
7€ YPOBEHb BOJO0OECIIEYEHHOCTH, a CIEA0BAaTENbHO, YPOKANHOCTH BO3/IEIBIBAEMBIX KYJIbTYp Ha-
XOJUTCS B MPSIMOM 3aBHCUMOCTH OT pa3MepoB Bojo3albopa. B pesynbrare mpobiemy qocTaTOYHOM
BOZI00OETIEYEHHOCTH OPOLIAEMBIX 3€MENIb B YCIOBHUSIX COKpAILLEHUS BOJ03abopa cieayeT peunarb
nyteM nosslmieHns KIIJ[ opocurenpHOM ceTr (IEpeyCcTpOMCTBO MAruCTPaJIbHBIX, MEKXO03AMCTBEH-
HBIX M BHYTPHUXO3SIICTBEHHBIX KaHAJIOB); COBEPIICHCTBOBAHUS SJIEMEHTOB TEXHUKH TOJIMBA; WC-
M0JIb30BAHUS IPYHTOBBIX U APEHAKHO-COPOCHBIX BOJ Ha CyOUPpPUTAIINIO 1 OPOIIEHHE.

[TepBriii BapuaHT sBisieTcsl BbICOKO3aTpaTHbIM. 1o manHbiM Ka3rumnpoBoaxosa, Kanuraio-
BJIO)KCHHSI B PEKOHCTPYKITUIO OPOCUTENBHOM ceTH okymatcs 3a 14 met npu KIIJ — 0,6; 18 net mpu
KITJ — 0,7 u 30 net mpu KIIJ — 0,8 [3]. Kpome Toro, ycTaHOBIJIEHO, YTO MEPEYyCTPONUCTBO U 00OJIH-
noBka kaHaioB, umeromux KIIJ 0,6-0,7, B GOJBIIMHCTBE CIydaeB SKOHOMHYECKU OIPABIAHBHI,
0COOCHHO B MaJOBOJHBIX perruoHax. BTopoii BapuaHT OTHOCHUTCSI K MEHEE 3aTPaTHBIM MEPOIPUSITU-
M, TaK KaK ONTHMHU3ALMS FIEMEHTOB TEXHUKU MOJUBA HE MOTPeOyeT OrpOMHBIX KAaIUTaIOBIOXKe-
HUWA ¥ MOYET OCYLIECTBIIATHCS 3a CUET TEKyUIUX 3aTpaT. TpeTuil BapuaHT 3aHUMAET MPOMEKYTOY-
HOE TOJIOKEHHUE, NOO MpeaycMaTpUBaeT YCTPOHUCTBO MOJIMOPHBIX COOPYKEHUHN ISl PETyJINPOBAHUS
JPEHaXXHO-COPOCHOTO CTOKA, YCTAHOBKY HACOCHBIX CTAaHUMH [JIsl MCIOJB30BaHUS JIPEHAKHO-

104



cOpocHbIX BoJ Ha opouieHue. [Ipu 3ToM 3 PeKTUBHOCTD KaXKAOT0 BapuaHTa IO pOCTy BogooOecte-
YEHHOCTH OPOILIAEMBIX 3€MENb U YPO’KaHOCTH BO3JEJIBIBAEMBIX KYJIbTYpP, COKPALLIEHUI0 HOPM BO-
J0noTpeOIeHUsT U BOJOOTBEICHUS, CHIDKEHUIO TEMIIOB UCTOIIEHUS U 3arpsi3HEHHUS BOJIHBIX UCTOY-
HUKOB JI0JDKHA OLIEHUBAThCSl TEXHUKO-KOHOMHUYECKUMHU pacueTamH.

N3BecTHO, YTO BBIOOP TEXHUYECKHX CPEICTB M TEXHOJOTHUECKUX OIEpaIuii mo Bojgocoepe-
KEHUIO 3aBUCUT OT YPOBHS aHTPOIIOT€HHOW HAarpy3KH CHCTEMBI OPOILLIEHUS M CONPOTHUBIISIEMOCTH
caMOperyJIHpyoIIeid ouocepsl B arpoMenuopaTUBHBIX JanamadTax [5]. Hapymenune paBeHcTBa
MEXJy YPOBHEM TEXHOIE€HHOW HArpy3ku M CONPOTHUBIIIEMOCTH IOYBEHHOI'O IOKPOBA B CTOPOHY
YBEJIMUYEHUS MEPBOT0 MOKa3aTelsl NPUBOJUT K JErpaJallii MPUPOJHON Cpellbl U MOTepe MPOIyK-
TUBHOCTH I10YB, & B CTOPOHY BTOPOTrO MOKAa3aTelsl — K BOCCTAHOBJIEHUIO YKOJIOIMUECKON Cpelbl U
MOBBILIEHUIO MJI0JOPOINs MOYBEHHOr0 NMOKpoBa. Hanpumep, AnuTesnbHOE NPUMEHEHNE TPOMBIBHO-
r'0 peKUMa OPOIIEHUS AJIs1 PACCOJICHHUS 3aCOJICHHBIX 3eMeb HEU30€XKHO B pe3ysbTaTe AacT MOTEepIo
UX MPOJYKTUBHOCTH [0 MPUYHMHE OILIETaYNBaHUs U OCOJIOHLEeBaHus [6] (puc. 2). JlaHHbIe ITpoLecCh
CJIeZlyeT yBA3bIBATh HE C MEJIMOPALMEH, a C OIpeIeIEHHBIMU CIIOCOOAMU €€ peaTn3alii.
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Puc. 2. 3acosieHHbIe M COJIOHLIEBATBIE OpolIaeMble MOYBBI MaxTaapajabCcKOro MaccuBa

DTOT BBIBOJI MOATBEPKIAAETCS OMBITOM JKCIUTyaTallMH UPPUTALUOHHBIX CUCTEM, U3 KOTOPO-
TO CIIEIyEeT, YTO ONpEeNCHNE MapaMeTpOB PETYJIHMPOBAaHHS BOJO-3€MEIIFHBIMHE pecypcaMy Ha OcC-
HOBE (PU3MKO-XMMUYECKUX CBOMCTB IOYB (CTEIEHU 3aCOJICHUS KOPHEOOUTAEMOIO CJIOsl, €r0 BIaXk-
HOCTH, KO3()(UIMEHTa BIUTHIBAHUS, OOBEMHONW Macchl), KIIMMATHYECKUX (TeMIepaTypsl BO3/ayXa,
KOJIMUECTBA OCAJKOB, CKOPOCTU BETPA, OTHOCUTEIILHON BIAKHOCTH) U THAPOIE€OJOrMYECKUX YCIIO-
BUil (peXMMa TPYHTOBBIX BOJI, X TMPHUTOKA U OTTOKA), HE 00ECTIeYnBaeT BOCIPONU3BOICTBO IIIOAO-
poaust opomaeMbIx 3emenb. ClieoBaTenbHO, HEJOCTATOYHbIE O3HAHUS B pa3HOOOpa3Uu CBOMCTB,
PESKUMOB | (DyHKIHUI 1TOYB B arposaHmadTax yacTo MPUBOIAT K HAPYIICHUIO IPUPOTHOTO PaBHO-
BECHS], Pa3BUTHIO MATOJIOTMYECKHUX MPOLIECCOB B IMOYBAX U IPYHTOBBIX Bojax [4, 5]. I1o aToit npu-
YUHE MapaMeTpbl TEXHUYECKUX CPEJICTB U TEXHOJOTHMYECKHUX OINEPALMi MO PEryJMpOBaHUIO BOJIO-
3eMeNbHBIMU pecypcamMy HEOOXOIUMO MEepHOAMUYECKH (pa3 B 5—6 JeT) yTOUYHSATh, YTO OOECTIEUUT
YCTOWYHMBOE PAa3BUTHE OPOIIAEMOTO 3eMJICIENUS U SKOJOTHUECKYIO 3allUTy arposlaHAmagdToB OT
pa3BUTHSL JeTpalallMOHHBIX TPOLECCOB.

AHanmm3 pa3BUTHs OPOLIAEMOTO 3eMJICJICNTUSI TOKAa3bIBAET, UYTO BBICOKAS MPOIYKTHBHOCTH
OpOLIAEMBIX 3€MeNb COXPAHIETCs Ha TeX CUCTeMaxX OpPOILEHHs, 1€ pa3Mepbl TEXHOIOTHYECKHUX T0-
TEPb OPOCHUTEIBHBIX BOJ Ha (DMIBTPALMIO B OPOCHUTEIBHOW CETH M TIOJISIX OPOIICHHS PaBHBI WIIN
MEHbIIIE HHTEHCUBHOCTU JAPEHUPOBAHUS OPOILAEMBIX TeppuTOopHuid. Takue yciaoBus, Kak MpaBHIIo,
(YHKIIMOHUPYIOT Ha CHCTEMaX OpPOILIEHHUS, T/Ie TIOBBIIICHHAS PACYICHEHHOCTh MOBEPXHOCTH 3€MIIU
pyciaaMu peK U pedeK, OBPaXKHOM CEThIO HE MO3BOJIsAJIa CTPOUTh KOMIIAKTHBIE OPOCHUTENbHBIE CHC-
TEMBI, MO3TOMYy Kod(h¢urment ucnonb3oBanus 3eman (K3M) ne mpesbrman 0,5, a ecrecTBeHHas
JPEHUPOBAHHOCTh OOecreunBana OTTOK (MIBTPALMOHHBIX BOJ M COXpaHsja aBTOMOPQHBINA THII
no4yBooOpa3oBanus. B Takux ciaydasx 3PeKTHBHOCTD PabOTHI CUCTEM OPOIIEHHS ONPEIEIISETCS 110
HIDKEIIPUBEICHHOM 3aBUCHMOCTH.

Oup 2Ly + Popt Dy, (1
rae: O., — OTTOK IPYHTOBBIX BOJ; [1,, — IPUTOK I'PYHTOBBIX BOJ; P, — (QUIBTPALIMOHHBIE IOTEPU B
opocuTensHOU ceTn; @, — QUIBTPAIIMOHHBIEC TOTEPH HA TTOJISAX OPOIICHUS.
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[Ipu pacnonokeHuru OpOCUTENBHBIX CUCTEM Ha T€OCUCTEMAX, IJI€ YCIOBUS MOJI3EMHOTO OT-
TOKa yXyJALIAl0TCs, HEN30€KHO TpaHCHOPMUPYETCs €CTECTBEHHO CPOPMHUPOBABLIMICS BOIOOOMEH
B CUCTEME «I10YBa — TPYHTOBBIE BOJIbI». [10 3TOI mpUyMHE MPOUCXOAUT MOIBEM YPOBHS IPYHTOBBIX
BOJ, pa3BUBAECTCS THIAPOMOP(H3M, 3aCONSIOTCS OpOIlIaeMbie 3eMIH. B Takux ciaydasx aBTOMOpPQ-
HBII pEXUM MOYB MOXKHO MOJIEPKUBATh 32 CUET COKPAILECHUS TEXHOJOTHMYECKHX MOTEPh OPOCH-
TeNBbHBIX BOJ HA (punmbTpanuto (mossimerust KIIJ[ opocuTensHOM ceTH M TEXHUKU TOJIUBA) U yCH-
JICHHs JPEHUPOBAHHOCTH (CTPOUTEIHCTBO BEPTHKAIBHOTO WU TIIYOOKOTO TOPU30HTAIBHOTO JIpe-
Ha)ka) opomIaemMbIx 3emenb. ONTUMU3aLMs JaHHBIX MEPONPUATHI COXPaHUT HAIPaBICHHOCTh MU-
TPAIMOHHBIX TPOIECCOB B MEPBO3JAAHHOM BHUC M 3alIUTUT arpoiaHamadTsl oT 3a00layuBaHus U
3aCOJIEHUs, a TAaKXKE MPUOCTAHOBHUT JETPAJAIlMOHHBIC MPOIECCHl (YIJIOTHEHHE, OIlleIaunuBaHuE,
OCOJIOHIIEBAHKE), KOTOPHIE HEU30EKHO MPUBOMAT K CIUTU3AIMHN OPOIIAEMBIX 3€MEb U CHUKEHUIO
UX NMPOyKTUBHOCTH [6].

Takum 00pazoM, COXpaHEHHE JakKe OJHOT0 KOMIOHEHTa MPUPOIHON Cpeabl (TUIa MOYBO-
oOpazoBanus) MOTpPeOyeT OrPOMHBIX 3aTpaT, YTO MPUBENET K CHUKECHUIO KOHKYPEHTOCTIOCOOHOCTH
CEJIbXO3MPOU3BOJIUTENS U KU3HEHHOTO YPOBHS CEIBCKOTO HaceleHus. B cBsi3u ¢ 3TuM mpoliemy
YCTOMYMBOTO PA3BUTHS OPOIIAEMOTO 3eMJIEICIUs 1IeTIeCO00pa3HO pelaTh HE TOJIBKO 3a CUET CHU-
JKEHHSI HOPM OPOILIECHUS U BOJOOTBeAeHUs, nopbimeHuss KII/{ opocutenbHON ceTH U TEXHUKH TTO-
JIMBA, HO U BHYTPUCUCTEMHOTO HCIIOJIH30BAHUS JIPEHAXKHO-COPOCHBIX BOJ Ha OpOIICHHE U CyOup-
puramnuio (METO0OM IUTIO30BaHUs), 3aMEIJICHNs BbIMBIBA MUTATEIBHBIX JJIEMEHTOB U3 KOPHEOOU-
TAeMOro CJ0sl MOYB MYyTEM ONTUMHU3ALUH JIEMEHTOB TEXHUKHU nosmBa [7]. [Ipyu Takux mpuHUMIaxX
yIPaBJICHUS BOJHBIMHU pecypcaMu (TTOBEPXHOCTHBIMH, TIOJI3EMHBIMH) HOPMBI BOJIOOTBEACHUS MOX-
HO YCTaHABJIMBATh 110 3aBUCUMOCTH:

ﬂe:ﬂep'i'(po‘l'cpn_er_ﬂo_Fc’ (2)
rae: /{; — BOIOOTBEJACHUE 3a MPEAeIbl OPOIIaeMOi TeppuTOpun; /[, — IpeHaXKHO-COPOCHBIE BOJIHI,
HCIIOJIb3yEMBbIE€ Ha OpolleHue; [, — TPYHTOBBIE BOJIbI, YYaCTBYIOLIUE B CyOMpPHUTaLliH, T.€. UCIIONb-
3ytoTcs pacteHussMU. OcTalbHble 0003HaYEHUS PEKHHUE.

W3 npencraBaeHHONW 3aBUCHUMOCTH CJIEIYET, YTO HOPMbI BOAOOTBeAEHUS 3aBUCAT OoT KIIJ
OpPOCHUTETILHOW CEeTH U TEeXHUKH IOJIMBa, 00bEMOB MCIOJIB30BaHUS IPYHTOBBIX BOJ Ha CyOuppura-
LIMIO, @ IPEHAXKHO-COPOCHBIX BOJ — Ha OpolleHue. JJaHHbIe mpolecchl IpeaonpeaesioT YPOBEHb
TEXHOT€HHOM HAarpy3KH OPOCUTENBHBIX CUCTEM Ha MPUPOJHYIO CPEAY U XapaKTep BIUSHUSA MajoOro
(OMOMOTHYECKOTO) B OOJBIIOr0 (IeOJIOTUYECKOT0) KPYroBOpPOTa BEIIECTB HA Pa3BUTHE arpojaHj-
madToB. AHANU3 JINTEPATYPHBIX KCTOYHUKOB M HAIIMX HUCCIIEIOBAaHUI MOKA3bIBAET, YTO CHUKEHUE
TE€XHOJIOTMYECKUX MOTEPbh OPOCUTENBHBIX BOJ U YBETUYEHHE 00BEMOB HCIIOJIb30BAHUS TPYyHTOBBIX
BOJ Ha OpOILIEHHE U CYOMpPPHUTalyi0 MPUBOAUT K CHUKEHHIO HOPM OPOIICHUS U BOJOOTBEACHHUS,
3aMEJICHUIO IETPAJAlIMOHHBIX POLECCOB U MOBBIILIEHUIO POAYKTUBHOCTH OPOIIAEMBIX 3€MEIIb.

CoBepilIeHHO OYEBHJIHO, YTO B YCIOBHSX OJIM3KOTO 3alieraHHsi TPYHTOBBIX BOJ BHIOOp TeX-
HUYECKHX CPEACTB M TEXHOJOTMYECKUX OINEpaluid MPU PEKOHCTPYKLIMH HPPUTALMOHHBIX CHCTEM
3aBUCHUT HE TOJBKO OT ypoBHs noBbiieHus KII/[ opocurenbHOM ceTn (MEXaHUYECKOE YIJIOTHEHHE
KaHaJIOB, YCTPOMCTBO IUIEHOYHBIX SKPAHOB, OETOHHOM OOJIUIIOBKH, CTPOUTEIHCTBO JIOTKOB) M TEX-
HUKU TOJMBa (IUTAaHUPOBKA, MPUMEHEHHE THOKUX TPyOONpPOBOAOB, ONTHUMH3AIMS IEMEHTOB TEX-
HUKHU TIOJIMBA), HO U OT 00bEMOB HCIIOJIb30BaHUS (UIBTPAIIMOHHBIX (TPYHTOBBIX) BOJ Ha CyOHppPH-
ranuio [8]. B Takux ciydasx Juisi OLIEHKH MEPONPUATUI 1O BOAOCOEPEKEHHUIO MPH PEKOHCTPYKIIHH
OpPOCHUTETIFHBIX CHCTEM IIeNIeCO00pa3HO HMCIOIb30BaTh KOCBEHHBIN METOM: OMpEeAeNsiTh AUHAMUKY
pocTta K03 GUIIMEHTa UCTIONb30BAHMS BOJBI 32 CUET MEPEYyCTPOIICTBA OPOCUTENHHON CETH, COBEp-
IIIEHCTBOBAHUS TE€XHUKHU TOJIMBA, UCIIOIB30BAaHUSI TPYHTOBBIX BOJ HA CyOMppPUTAINIO, & IPEHAKHO-
COpPOCHBIX — Ha OPOIICHHE.

[Tpumenenne k03P PUIEHTa UCTIOIH30BAaHMS TOUYBEHHBIX M TPYHTOBBIX BOJ JIJISl ONpeere-
HUS 3(G(HEKTUBHOCTH KOHKPETHBIX MEPOINPHUSATHI MO BOAOCOEPEKEHHIO TOBBICUT YCTOWYHUBOCTD
pa3BUTHUSL OPOIIAEMOTO 3eMJIEAETHs, TaK KaK 00BEKTOM METHOpaIiH SBJseTCS Bech JaHamadr, B
KOTOpPOM TOYBY (IIOYBEHHBIE) U TPYHTOBBIE BOABI HEOOXOAMMO paccMaTpUBaTh KaK €AUHYIO B3au-
MOCBSI3aHHYIO CUCTeMy, 00 J1t000i1 cmoco0 opoieHus: (HammyckoMm, OOpO3IKOBBIM, TOXKIACBaHHE,
KareabHOE) BHOCUT KOPEHHOE WM3MEHEHHE B MPOIECC Pa3BUTHUS BCero JiaHAmadra opomiaemMoro
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maccuBa. [1o 3TOM mpuyYKMHE MapaMeTpbl TEXHUYECKUX CPEACTB U TEXHOJOTMYECKUX ONepauuid 1o
BOJOCOCPEKECHHUIO M PETYIMPOBAHUIO MTOYBEHHOTO ILIOMOPOAHS HE JOJDKHBI MIPOTHBOPEUYHUTH HBO-
JIFOITUU DKOCHCTEM, MPUPOJTHBIX KOMILJIEKCOB U 00€CTIeUrBaTh CHIDKEHUE PUCKOB JIJISl OKPYKAIOIICH
Cpepl B YCIOBUSAX HEXBATKU BOJbI M YXYIUIEHUS UX KAYECTBA.

Pemenue cToib CIIOKHOM MPOOJIEMBI B YCIIOBUSX OTPAaHUYCHHOCTH (DMHAHCOBBIX U BOJIHBIX
peCcypcoB, KOTOPBIMH BJIAJIEET CENbXO3MPOU3BOIUTEND, [IEI€CO00Pa3HO OCYIIECTBIATh IyTEM yCTa-
HOBJICHUS TMPEIETOB pauuoHaIbHOro noBbimieHuss KIIJ[ opocuTenbHON CETM M TEXHHUKHU IOJIUBA,
00BEMOB HCIIOJI30BaHUS TPYHTOBBIX BOJ HA CYOHpPPHUTraluio, a IPeHaKHO-COPOCHBIX — Ha OpOIIIe-
Hue. Bo Bcex cimydasx 3)GeKTHBHOCTH BIOXKEHUST (UHAHCOBBIX PECYPCOB B MIEPEYCTPOMCTBO OpO-
CUTENIbHBIX CHCTEM JOJKHA OLIEHWBATHCS YPOBHEM pocTa KOd(PPUIMEHTa UCTIOIb30BaHUS TOBEPX-
HOCTHBIX Y TPYHTOBBIX BOJI PACTCHHSIMHU.
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