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BBenenue

B mnocnenHue pecATWeTHs YENIOBEYECTBO OCO3HAJIO HAapacTaHue IpodsieM
rio0aabHOro Maciurada, CBA3aHHBIX C MHTEHCHU(UKalMel HCIOJIb30BaHMS BOIHBIX
pecypcoB. CeronHs ye He CEKpeT, 4YTO IPECHbIE BOJHBIE PeCypChl Ha 3eMile, XOTS U
UMEIOT CBOMCTBO BO30OHOBJIEHUS B MpOLEcCe INI00ATBHOIO KPyrOBOPOTA BOJBI, HO X
J10JIs1, IPUTOJHAS JUUISl MCIIOJIB30BaHUS OIPaHUYEHAa — TO €CTh, YEJIOBEYECTBO C POCTOM
HAaCeJICHUS] U SKOHOMHMYECKOTO Pa3BUTHS CTOJKHYJIOCh C HapacTaHueM JeuIuTa
BOJHBIX PECYpCcoOB. IDTOT IOOAJbHBIA (EHOMEH OTATOUIEH €lle U Mpoleccamu
u3MeHeHus: kiumata. Hapacranue neguuura BOJHBIX PECYpCOB, MPUTOAHBIX IS
o0ecrieueHUs] BCEX BHJOB MOTpeOHOCTEH oOLmecTBa W MNPUPOABI MPOUCXOIUT
MOBCEMECTHO, HO B OTIEJbHBIX pPETMOHAX MHpa ITOT MpoLEcC HUAET BeEChMa
UHTEHCUBHO. OJJTHUM U3 TaKUX pEerHoHOB sBisieTcs LlenTpanbHas Asusl.

B uem cyTh Hapactanus aeduuuta BOAHBIX pecypcoB B LleHTpanbHON A3uu?
OCOOEHHOCTh CUTYyallMW TMOCIEAHUX JECATHJICTHH B BOJHOM XO3SHCTBE HAIIETO
pervoHa 3akifo4yaeTcs B TOM, YTO O0OBEM cCIpoca Ha BOAY NpeBbIIIaeT (0COOEHHO B
MaJIOBOAHBIE TIEPHOABI) OO0BEM TEXHHYECKH JOCTYNMHBIX BOJHBIX pPECYpCOB B
ucToyHukax (pekax). Ha ¢oHe pocra 4nCIEHHOCTH HAaceIeHHs U pOCTa COLUAIBHO-
SKOHOMHUYECKUX HYXJ, 3TO CO3JaeT MpoOJeMbl MpH OOECleueHUn OOIIEH BOTHOM
0€30MacHOCTH, W, B YaCTHOCTH, JJISI MPOAYKTOBOM M 3KOJIOTUYECKOH COCTABISIOMINX
3Toii 6e30macHOCTH |

OgHO W3 TMPUOPUTETHBIX pEHICHUH ATHUX NpoOJieM — peanu3anus Mep
BOJIOCOEpEKEHUSI W PalMOHAIBHOTO Bojomnojb3oBaHus. B llenTpanbHoii A3um
[JIaBHBIM TOTPEOUTENEM BOJHBIX PECYpCOB SBISIETCS OPOIIAEMOE 3eMIIeHeNne,
KoTopoe ucroiyb3yet 88-91 % oOmmx pacmnonaraeMbiX BOJIHBIX pecypcoB. [losTomy,
Jlajiee roBopsl 0 BOJ0COepeKeHUH, Mbl Oy1eM MOApPa3yMeBaTh €r0 UMEHHO B KOHTEKCTE
OpOIIIAEMOTr0 3eMJICIECIIHS.

Taxke cinegyer WMeTb B BHUOY, UTO TJABHBIM  [PUOPUTETOM
COBEPILIEHCTBOBAHUSI BOJHOIO Xo3slcTBa cTpaH LleHTpanbHOW A3um sBIsSETCS
BHEJIPEHUE TMPHUHIMUIIOB HMHTETPUPOBAHHOIO YIPABICHUS BOJHBIMU pECypcamu
(MYBP). Bomocb6epexxeHne, B CBOIO oOuepeib, SBISETCS KIIOUYEBBIM MPUHIIUIIOM
NYBP. CnoxuBmascs koHuenuuss UYBP B LlentpanbHoil A3um paccMaTpuBaeT
ACIeKThl MHTETpaIlMu JBYX TJIABHBIX KOMIIOHEHTOB Mpoliecca yIpaBiICHUS BOIHBIMHU
pecypcamu — a) 3a00p BOJBI M3 HMCTOYHUKA M JIOCTaBKa e€e 10 MoTpeduTeneii, 0)
paIoHaIbHOE HCIIOJIb30BAaHUE BOJBI MOTPEOUTENIEM WM TMOJIb30BATENIEM UCXOJs U3
UX HYXJ U LEJIEH.

Takum 00pa3om, SICHO, UTO UCXOAS U3 BhIeonucaHHoro kourekcra (MYBP B
OpoIIaeMoM 3eMJIC/ICNIMK) Hallla 3a/1ada 3aKIovaeTcsl B CHCTEMATH3allud OCHOBHBIX
3a/lady U OIbITa BOJOCOEpPEKEHUsI B paMKaxX JBYX IOCJIEAOBATEIbHBIX KOMIOHEHTOB

' Sxonoruueckas mpobeMa - H3MEHeHHe IPUPOJIHOM CPE/Ib B Pe3yIIbTaTe AHTPONOrEHHBIX BO3ICHCTBHIA,
Beyllee K HApYIICHNIO CTPYKTYPHI M (PyHKIIMOHHPOBAHHUS IIPUPOAHBIX cUcTeM (JIaHIIIA(TOB) M MPUBOSIIEE K
JIeTpaialliy TI0YB ¥ N3MEHEHHsT OMopa3Ho00pa3us 1 APYIHX KOMIIOHEHTOB S9KOCHUCTEM.
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mpoiiecca  yOpaBjieHHS ~ BOJHBIMH  pecypcamu.  Bo-mepBblx,  HE00XOAUMO
CHCTEMAaTH3HUPOBAaTh OMBIT BOAOCOEpEIKESHUS B IIporiecce 3a00pa BOJLI U3 HCTOYHHUKOB
U €e JIOCTaBKH JI0 MOTpeOuTeseil, rie MpuopuTeTHOM 3a/1a4ueil SIBISIEeTCS ONTUMU3AIIHS
HEMPOJAYKTUBHBIX  MOTEPb  BOABL.  BO-BTOpBIX,  CHCTEMATHU3UPOBATH  OMBIT
BOZI0COEpEKEHUSI B TIPOIIECCE MCIOIB30BAHMS BOBI, II€ MPHUOPUTETHBIMU SIBIISIOTCS:
Mepbl SKOHOMHHM OPOCHUTEIIBHOM BOJIbI, TOBBIIICHUE 3(P(HEKTUBHOCTH HCIIOIH30BAHMS
OPOCHUTEIBHOM BOJIbI, YJIYyYIIEHWE MPOAYKTMBHOCTH HCHOJIb30BAHUSA BOJBI M 3€MIIU

u Jp.

B IlenTpanbHOil A3MM B yKa3aHHBIX HaIlpaBICHMUAX YK€ CIEIAHO HEMAJIO,
O0COOCHHO B TIOCIEIHHUE JECATh- ISTHAAUATH JIET, YTO SIBISETCS CIEACTBUEM
cTabMIM3alMi SKOHOMUKHM M Haydajia oOIIero sKoHomuueckoro pocta. Iloaromy, nis
BBIPaOOTKH KOHKpeTHOU nporpammbl ycuineHuss MKBK B Bompocax BogocOepekeHus
Ha NEpPCHEKTUBY IIeJIECO00pa3HO MPOBECTH CHUCTEMATH3AlMIO YK€ HAKOIUIEHHOTO
OMbITa — KaK OTIPAaBHOIN TOYKM OyayIiel IporpaMMbl 1EHCTBHIA.

1. UcTouHUKH nIPoOIeM

Wrak, oTnipaBHas Touka CUCTEMATHU3AIMA MEpP BOJAOCOEPEKEHUSI B OPOIIAEMOM
3emienenuu LlenTpanbHoil A3um — pa3ereHrue ux Ha IB€ YacTu:

e Mephl BOJoCcOEpeKeHUsI TPU JOCTAaBKE BOJIbI OTPEOUTESIM

® MCPhI BOI[OC6epe)KCHI/IH IIpHU UCIIOJIB30BAHUH BO/JBI.

CeromHs 3a JOCTaBKY BOJIBI TOTPEOUTEIIIM B OpOIIAEMOM 3eMJICACINN
OTBEYaeT rocyJapCcTBO, KOTOPOE MPEJCTABICHO BOJOXO03WCTBEHHBIM BEJOMCTBOM CO
BCEMU €ro CTPYKTypamMH, HMCIOIIMMH Ha CBOEM OallaHCce BCHO OTPOMHYIO
uHQPACTPYKTYypy 3a00opa, XpaHCHHS W JIOCTAaBKH BOJBI JIO TPAHHIBI KOHEYHOTO
BozonoTpeduTens. ['ocyaapcTBo, MOMHUMO OOECIEYEHHUSI OPOIIAEMOI0 3eMIICACIIUS
TpeOyeMbIMH (11e71€CO00pa3HbIMU) O00BEMaMH BOJbI, 3aMHTEPECOBAHO B CHIKCHHH
U3JIEPIKEK, CBS3aHHBIX C TPAHCIOPTHUPOBKOW W OTBOJOM W3JIMIIHE 3a0paHHBIX
00BEMOB BOJIBI M TIEpEpaCIPEICTICHIEM BBICBOOOKTAIOIICHCS BOIBI MEXKIY IPYTHMHU
OTpacisiMU SKOHOMHUKH C ydeToM TpeboBaHuii skonoruu. To ectsb, ['ocymapcTBo
JOJIKHO OBITh 3aMHTEPECOBAHO B CHIDKEHUU 00beMa 3a0MpaeMoi U3 HCTOYHHUKA BOJIBI,
NOBBIIIEHUU 3()(PEKTUBHOCTH TPAHCIOPTUPOBKU BOJBI A0 BOJONOTPEOUTENEH, YTO
OYCHb BAXKHO MPU OTCYTCTBUHU IUIATHOTO BOJIOMOJIb30BAHUSI B HEKOTOPBIX CTpaHax
(Y36ekucran u TypkmeHucran).

Hogas mpoGiema, KoTopast MOSIBIJIACH B PETHOHE B MOCIICTHUE HECKOJIBKO JIET —
NONBITKM ['ocyaapcTBa MEpenoXUTh 4acThb OTBETCTBEHHOCTH 3a JIOCTAaBKY BOJy Ha
Accommanuun ~ Bopomnotpebuteneir  (ABII) —  (Kseipreizcran,  Y30ekwucras,
Tamxkukucran). 3aech TpeOyeTcsl ompesesieHHas TMojAepx)ka locymapcTBa BceMy
npoueccy craHoBieHuss ABII u mepeadyn 4acTu OTBETCTBEHHOCTH 3a AKCIUTyaTalldI0
MEXXO03IMCTBEHHON OpPOCHUTEIHLHON CEeTH Ha UuX Iuledn. Tpedyercs BbIpabOTKa
npuemiieMoro (¢uHaHCOBOro MexaHu3Ma (QyHkiuuonupoBanuss ABII u  ux
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B3aMMOOTHOILIEHUN KaK C BBIIIECTOSUIMMU BOJOXO3AMCTBEHHBIMU OpraHaMHu B
[[ENOYKe IMOJa4d BOJBI, TaK U ¢ (epMepamu, KOTOpbie (GopMUpPYIOT (PUHAHCOBBIN
notennuan ABII, sBnsisick KOHEYHBIMH TOTPEOUTENSIMU YCIyT MO TMOAAa4e BOJBI.

COOTBETCTBEHHO, HY>KHbl MHCTPYMEHTbI M CTUMYJbl BOJOCOEpEKEHUS Ha YpPOBHE
ABIL

OcHOBHas LIeTb CENbXO3MPOU3BOANUTENEH (KOHEUHBIX MOJIb30BATEICH BOMBI) —
NOJy4YeHNEe MaKCUMAaJIbHOTO JJOX0/[a OT CEIbX03MPOU3BOJICTBA HA OPOIIAEMBIX 3eMJISIX.
[TosTomMy, Kak BOAOMOTPEOHMTENM OHU HE WMEIOT TMPSMBIX CTHMYJOB JUIS
BOsiocOepekeHusi, 0c000 IpU OTCYTCTBHHM IJIATHOI'O BOAONOJb30BaHMs. OJHAKO, KaK
y’Ke OTMeuasnoch Bblle, B LleHTpanbHoil A3un ujaeT HapacTaHue Ae(uuuTa BOAHBIX
pecCypcoB, TJIaBHBIM 00pa3oM 3a CcUYeT pocTa CIopoca Ha BOAY BCEX BHIIOB
BOJIONIOTPEOICHUST W BOJAOMOJIB30BaHUSA. [l03TOMY, CEIbXO3MPOU3BOAUTEIN CBOIO
[JIABHYIO 11€JIb JOJDKHBI JOCTUTATh B YCJIOBUSAX JUMHUTHPOBAHHOTO BOAOIOJB30BaHUS,
Ipy KOTOPOM OHM peasibHO noiydaroT B cpeaneMm 80-90 % ot morpeOHOro odbnema
BOJbI. JIMMHUTHPOBAaHHOE BOJIOMONB30BAHNE, HMMEIOIEEe MECTO B Y30eKHucTraHe u
oryacTu B TypKMEHUCTaHE CEroJHs WIrpaeT IJIABHYIO pOJb B CTHUMYJIMPOBAHUU
BOJIONOTpeOUTENell K BOJOCOEPEKEHUIO M PAIMOHATIBHOMY HCIIOJIB30BAHUIO BOJIBI.
Cnemyer MOMHHTH, OJHAKO, YTO OSTOT MOIIHBIA pblUar BOAOCOEPEKEHUS TpU
HEpa3yMHOM HCIIOJIb30BAHUM MOXKET OTPHIIATEIBHO IOBIHUATh HA MEIMOPATUBHOC
COCTOSIHME OpOIIaeMbIX 3eMeib. JlanpHelmas MoOWIM3aluus CTUMYJIOB K
BOJIOCOEPEIKEHUIO HA YPOBHE BOMAMOTPEOUTENCH B OpolIaeMOM 3emiienenuu OyAeT
NPOUCXOJUTH TIPH TIEPEX0/ie K IKOHOMUYECKMM MexaHW3MaM (IUiaTa 3a yCIyrd To
1ojiaue BOJbl) U Mepax I0 YNPaBJICHUIO CIPOCcOM Ha Boay. CiefyeT TakKe OTMETHTb,
YTO B T€X CTpaHaxX, TJA€ HET JUMHUTHPOBAHHOTO Bojomnosb3oBanus (Kazaxcraw,
Keipreizcran u wactuyao - TamKWKUCTaH), W TAE BHEAPEH MEXaHWU3M IUIATHOTO
BOJIOTIOJIB30BAHMS JUIS CEIIbXO3MPOM3BOUTENICH HAa OpOMIAEMBIX 3EMJISIX — OTOT
MEXaHU3M €IlIe He SIBJISETCS JOCTATOYHO CUJIBHBIM CTUMYJIOM JJIsl BOJOCOEPEKEHHUS.

B opomaemom 3emnenenuu  ctpan  lleHTpasibHO-A3MATCKOTO  pervoHa
MPOUCXOJAT U3MEHEHUS, CBSI3aHHBIE C IMPOLIECCOM PECTPYKTYPH3aLUU CEIbCKOro U
BOJHOTO X03siicTBa. be3ycrnoBHo, oHM 3aTparuBaroT U chepy ynpaBleHUs BOIHBIMHU
pecypcaMu — B 4YacTH JOCTaBKH BOJIbI MOTpeOuTensiM. 3Aech CleayeT YyKa3aTh
poOJIeMbl, C KOTOPBIMHU CTOJIKHYJIMCh OPraHbl BOJAHOTO XO3SIICTBA:

e Bospociiee Ha HECKOJBKO TMOPSIKOB YHCIO CAMOCTOSTEIIBHBIX BOJOMOTpE-
ouTenei;

e ABTOMAaTHYECKUMH TNeEpPexo]i 3HAYUTEIBHOW YacTU OBbIBIICH BHYTPUXO3SIMCT-
BEHHOM OPOCHUTEIIBHOW CETU B MEXKXO3SMCTBEHHYIO-MEX(PEepMEpCKyo (Ha
yposHe ABII);

e CerogHs HET YETKMX MHCTPYMEHTOB YBSI3KHM Pa3IMYHBIX YPOBHEH BOJOMOAAYU
C TO3WIMHM COKpAalleHHWs TMOTepb BOABI Ha CThIKAX wHepapxuu (m3-3a
HECOTJIACOBAHHOCTH TpeOOBaHM HAa BOAY W BOJAONOJAYH, CIIA0OCTH
WH()OPMAIIMOHHOTO MEXaHU3Ma YBS3KH ),

e OueHb HM30K YPOBEHb MOHHUTOPWHTA BOJOIOJAYM M BOJOOTBEACHUS, HTO
MIPHUBEJIO K CHIDKEHUIO JJOCTOBEPHOCTU YU€Ta BOJBI. JTO TAKXKE OTpakaeTcs Ha
cnaboii 3 PEeKTUBHOCTH MEXaHU3MOB IUIATHOTO BOJTMOIb30BAHUS;
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e lI3MeHmnach CTPyKTypa TOCEBHBIX IUIOmaAel (0coOeHHO MaciTabHoe
yBEIUUYEHHE IUIOMIA/eli O3MMOM MIIEHHMIIBI), YTO OTPA3WJIOCh Ha pPEXHMe
OpOILIECHHUS;

e lI3MeHeHUs pexuma OpOIICHMS OTPA3WIMCh Ha YCIOBHUSAX JKCIUIyaTaluu
OpPOCHUTEIIbHBIX CUCTEM (BOAOIOAAYA OCYIIECTBIsAETCA 0€3 OCTAHOBKU KPYIJIBII

roj).

Crnenyer UMeTh B BUY, YTO OPOCUTEIBHBIE CUCTEMBI U, 0COOEHHO Ha MacCcUBax
HOBOI'O OCBOCHMS, MpPEXKAE NPOEKTHUPOBAINCH HCXOAA W3 YCTAHABIMBAaEMOHN
JUPEKTUBHBIMHM OpraHaMU OIPENIEIEHHON CTPYKTYphl CEBOOOOPOTa, T.€. B pacuere Ha
ONPENEIICHHBI pacyeTHbIM TIUAPOMOAYJb. HbIHEmHee, 3a4acTyl0 CTUXUIHOE
U3MEHEHHE CTPYKTYpPhl IOCEBOB 0€3 y4yeTa BO3MOXKHOCTEW MPOIYCKHON CIIOCOOHOCTH
OpPOCUTENIBHOM CEeTH, MPOBOLIUPYET CHUXKEHHE BOJ000ECIIEUEHHOCTH U, KaK CJIEJCTBHE,
IPOJYKTUBHOCTH OPOLIAEMBIX 3€MEIb.

Bce ykazanHble mpoOiemMbl Ha ypOBHE BOJAOIOAAUU YCYTyOJIArOTCS Ha (OHE
OTPaHUYEHHBIX  BO3MOXHOCTEH MO  MIMPOKOMAcmITabHONM  MOJEpHHM3AIUU
MarucTpajibHbIX U MEXKXO035HCTBEHHBIX OPOCUTENIBHBIX CUCTEM.

BceraBka: BogoxossiictBenHas cuctema lleHTpasibHONM A3uuM TMOJy4YWsia B HACJIEACTBO
JIB€ COBEPIIEHHO Pa3JIMYHbIE CHCTEMBbI 110 MOTEHIHAIBHOMY YPOBHIO HCIIOJIb30BaHUS
BOJA:

e Cucrembl HOBOro opormienusi ¢ KIIJ[ 0.70...0.75 ¢ omnpeneneHHbIMH 3JI€MEHTaMHU
HOBOM TEXHUKH IOJIMBA M COBEPILICHHOTO APEHAXa, C YAEIbHBIMU PACXOAAMHU BOJBI
6pyTTO 0KO1I010 THIC. M°/ra

e (CHUCTEMbI CTApOrO OPOIIECHUS C OPOCUTENBHOM CeThio B 3eMJIsiHBIX pyciax ¢ KITJI
0.56...0.60, ¢ OTKpBITBIMH APEHAMH U KOJUIEKTOPAMH, C YIEIbHBIMH PacXoJlaMU
BOZIBI OpyTTO 15...17 THIC. M*/Ta

B Toxe BpeMms, CHCTEMBI HOBOTO OpOIICHHS TpeOOBaIM Ha TIOJJCpKaHHE B
paboTOCIIOCOOHOM COCTOSIHUM CUCTEMATHYECKOTO BBIACICHUS 3HAUUTENbHBIX CPEACTB U
MaTepHAIbHBIX 3aTpaT. B mocnemHne nBaamnaTte JIET, B pe3ysibTaTe HECBOEBPEMEHHOTO U
HE B MOJHOM 00BEME (PMHAHCHPOBAHMS SKCIUTYaTALIMOHHBIX 3aTpaT Ha MOJIEp)KaHUe
CHCTEM B PabOTOCIIOCOOHOM COCTOSHHM, CHCTEMBI HOBOTO OpOILICHUS HOCTENCHHO
OPULUIM K YPOBHIO HECOBEPIIEHHbIX cuUCTeM. O/HAKo, MOJIOKEHHE B 3THX OBIBIIMX
«HOBBIX» CHCTEMaX OKa3aJIoCh XYK€, YeM B CTapbhIX, OO OHM HE OBUIN MPUCTIOCOOJICHBI K
CYILLIECTBOBAaHHMIO B HBIHEIIHUX CIIOKHEHIINX YCIOBUSX, T.K. TpeOyIOT 0oJjblle CPeCTB
Ha CBOE BOCCTAHOBJICHUE U 00eCIeueHNEe HOPMAIbHOI paboTHI.

BOI[OXO?»HI\/'ICTBGHHLIG Opl"aHI/I?»aI_II/Iﬁ JOJDKHBI HE€ TOJIbKO M3BICKATh CPEACTBA I HUX
BOCCTAHOBJICHHUA, HO U HalTH TEXHUYCCKHE pelicHus, KaKk W B KaKOM BHIAC
BOCCTaHaABJIMBATh 3T CUCTCMBI.

Hwuszmmm 3BeHOM BOJOXO3AMCTBEHHOI'O KOMILJIEKCA B OPOILIAEMOM 3EMIICIACIINN
— TJIe TPOUCXOJIUT UCTIOJIb30BAHKE BOJIBI — SIBIISIOTCS PpepMepckue xo3sicTBa. OT Toro
HACKOJIbKO A(PPEKTUBHO M MPOAYKTUBHO HCIIONB3YETCS BOJa HAa 3TOM YPOBHE M
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HACKOJIbKO SKOHOMHYECKH 11€71ecCO00pa3Hbl 3aTpaThl BOAbI Ha MPOU3BOIUMBIN ypoxkail
B 3HAYUTEJIBHOW CTEMEeHH 3aBUCHUT H(P(HEKTUBHOCTH BCETO BOJOXO035SHUCTBEHHOTO
KOMIUIEKCA OPOIIAEMOT0 3€MJIEEIIN.

B 9T0i1 cBs131, BaXKeH MOUCK TAaKUX PELIEHUH MO MOBBIILIEHUIO 3()()EKTUBHOCTH
MCIOJIb30BAHMSI OPOCUTEIBLHOM BOJbI HA OPOILEHUE CENbXO3KYJIbTYp, KOTOPhIE MOTIU
Obl 1aTh 3P GEKT NPEUMYLIECTBEHHO 3a CUET YETKOro IUIAHMPOBAHUS U YIIPAaBIICHUS
BOJHBIMU pecypcamMH Ha BHYTPHUXO3iHCTBEHHOM ypoBHe. BmecTe ¢ TeM, HeoOxoauma
OIICHKA 11eJIeCO00pa3HOCTH MPUMEHEHHUsI 00Jiee COBEPIIIEHHBIX CIIOCOOOB OPOIICHHS,
TaKUX KaK KaleJlbHOe, J0XKJEBaHUE, BHYTPUIIOYBEHHOE B TEX MPHUPOIHO-
XO3SIICTBEHHBIX YCJIOBUAX M MPH TE€X COCTABAX CEIBXO3KYJIbTYP, IPU KOTOPHIX 3 dexT
BOJOCOEpEKEHUs MOXKET ObITh NPOSBIEH Haubosiee CYIIECTBEHHO B MpoLEcce
MIPUMEHEHHUSI 3TUX CIIOCOOOB.

Ha ypoBHe ncnonb30BaHus BOAbI BEHIPUCOBBIBAETCSA JOCTATOYHO HIMPOKUN KPYT
BOIPOCOB, KOTOPbIE TPEOYIOT pELICHUS:

e HyxHa npuemnemas cucTemMa IUIAHUPOBAHUS BOAOPACHPEACIECHUS U
BOJI0TIONIb30BaHus Ha ypoBHe ABII — gepmep;

e Tpebyercs yTOYHEHHE TUIPOMOJIYJIBHOTO pANHOHUPOBAHUS U HOPM
BOJIONIOTPEOICHUS CENbXO3KYIIBTYP;

e OnTuMH3aIMs MEIHOPATUBHBIX PEXUMOB Ha (POHE pEalbHOTO COCTOSHUS
JIpeHaXka U TEXHUKU IOJIUBA;

e Pa3BuTHE  HABBIKOB  arpoOTEeXHMYECKHUX  IMPHUEMOB,  ITOBBIIIAIOIINX
IJI0I0POJIUE MOYB;

e Brenpenue coBepiIeHHBIX CIOCOOOB OPOIICHUS;

e [loBblIeHHE MaTepUaIbHOM 3aMHTEPECOBAHHOCTH BOIONOTpeOUTENe B
SKOHOMHMH BOJbl — IMEpPEeXOj OT MOreKTapHOW OIIaThl 3a YCIyTH IO
BOJIONIO/aY€ K OIIaTe 3a yCIyTH U3 pacdeTa NoJaHHOTO 00bEMa BOBI.

Heob6xonuMo wuMeTh B BHIYy, 4YTO BOJOCOEpPEKEHHUE H3TO HE TOJIBKO
TEXHOJIOTUYECKUM IPOLECC, HO B 3HAYUTEIBHOM MEPE MHCTUTYLMOHAJIBHBIN,
HEpa3pbIBHO CBA3AHHBIN C JAJIBHEUIINM pacnpocTpaHeHueM npuHuunos MY BP.

2. Iyt pemieHus1 BOMPOCOB BOAOCOepeKeHM s
HA YPOBHE BOAOINOAAYH

B 2005 rony HULl MKBK npennoxusn onpeaeiaeHHy0 CUCTEMATU3AIUI0 MEP
[0 MPEAOTBPAIICHUIO TMOTEPh BOJBI HA Pa3JIMYHBIX YPOBHSIX BOJOXO035AHCTBEHHOMN
uepapxu [lyxoBusiiit B.A., u ap., 2005] -cMm. Tabnuwy 2.1.
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Tao6auna 2.1

IIpu4nHBI NOTEpPH NPOAYKTHBHOCTH BOAbI HA OPOCHTEIbHBIX CHCTEMAaX
H MepbI 10 UX YCTPAHEHHU IO

Meps! 10 Ipe0TBPAIIEeHUIO

Yposenn IIpuyuna norepsn
Hepapxuu BOJbI
THI onucaHue
HeycroitunBocTh
TOJIOBHOTO BOJ103a00pa
Y BOJOOTBEICHUS
BCJIE/ICTBUE:!
e TIOJUTUYECKUX topuaudeckuid | CornaieHus
TpeHu# (BEpXOBbsI-
HU30Bbs);
e HapyLIEHUS OpraHM3aIOHH | CO3[]aHHe OpraHa Wiu BhIpabOoTKa
TUTAHOBBIX TPaUKOB 18174 MOpsiJIKa PeryJIMPOBaAHNUS;
= BOJIONOJIa4H;
’5 e miepedopa BOJIbI HA IOpUIUYECKANA | o COTJIAIICHHS U mTpadbl;
o BBIIIEPACTIONOKEHHBIX
= BO/103a00pax; TEXHUYECKUE e TIOBBIIIEHWE TOYHOCTHU
= pacmpeseNieHus: CUCTEMON
SCADA
e HEIOydYeTa MoTeph TEXHUYECKUN OpraHM3aIys y4eTa BOJIbl U
BBEPXY; noTepb
e HECTaOWJIbHOCTH TEXHUYECKUN peryiaupoBaHUe BOJIONOAAUN
UCTOYHHKA MOJMUTKA U3 JPEHAXKHBIX BOJI
BOJIOTIOJAYH
e OECKOHTPOJIBHOCTH | TEXHUYECKHMA OpraHu3aIsl CUCTEM BOAOMOJAYN
3a pacnpefiesieHueM U BOJIOJICTICHUSI
e OTCYTCTBUE CUCTEMBI | TEXHUUECKHUI e TOJrOTOBKA U BHEAPECHHE
IUTAHUPOBAHUS MIPaBUJI YIIPaBJICHMUS,
pacrpeze-JieHus u e MOJIETUPOBAHUE TJIAHA U €r0
@ JUCTIeTYEpHU3aIHs KOPpPEKTHPOBKA
: e OTCYTCTBHUE OpraHU3AIlMOHH | e TIPAaBWJIA BOJIOYYETA U
® JUCIUTUTAHBI BIii KOHTPOJIS;
: BOJIOpAacCIpENEIICHUS U o BHeapenue ['MC u miana
5 IJIAHUPOBAHMUS TEXHUYECKHE BOJIONOJIb30BaHUS
; e 1IepeOOop BOJBI CBEPX | OPraHU3ALUOHH | o IITpadHbIC CAHKIIUN
v rpaguka BIC,
S YKOHOMHUYECKHE
= e OTCYTCTBHUE yueTa TEXHUYECKHE e BHEJIpEHHE THAPOMETPUH;
®)

BOJIBI

o BHeapenue SCADA;
e cozmaHue HHPOPMAIIMOHHOM
CHUCTEMBI;
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YpoBenn IIpu4yuna norepsn MepkI 1o mpexoTBpatenino
Hepapxuu BOJbI
THII onucaHue
e OTCYTCTBHUE NOPSAAKA | TEXHUYECKHE e BHEJIpEHHE BOJ000OPOTA;
pacnpeeneHus e TIPUBJICYCHUE BCEX BUJIOB BOJ
e CTOXaTUYHOCTH U TEXHUYECKUE e IIJIaH BOJOINOJb30BAHMUS;
HEYTOPSII0YEHHOCTh Mepbl e METOJ paclpeiesICHUs MEXIY
TpeOoBaHUil rpyIIIaMy;
MeToJIbI BofoobopoTa (Bapabanau
U T.J.)
e OTCyTCTBHE OajaHca | TEXHUYECKHE e BHEJIPEHHE CPENCTB yUETa;
= BOJIONOJIAYM U yueTa Mepbl e MH(OpPMaLMOHHAS CUCTEMA;
=) BOJIbI e JIUCHETYEPHU3ALUS
< e 3aMHTEPECOBAHHOCTH | (PMHAHCOBBIE o mpemuu pabotHrKam ABII;
B BOJIOCOEpEeKEHUN Mepbl e ITpadsbl U JbIOTHI;
o cucreMa omnartsl BXO
e OTCYTCTBHE TEXHUUYECKHE e CYTOYHOE IIJIJAHUPOBaHUE U
YETKOCTH B IIJIaHE KOPPEKTUPOBKA BOJIONOIAUH;
NI0JIMBA e IIPOTHO3 CHCTEMbI TPEOOBAHUIA
Ha BOJLY
e OTCYTCTBHUE IUIaHA TEXHUUYECKUN o 0OydeHue U INIAHUPOBAHUE
BOJIOIIOJIb30BaHUS BOJIOIIOJIb30BaHUS
- e HENPUTOAHOCTH TEXHUUYECKUN e PEKOMEHJALNHU IO TEXHUKE U
= CXEMBI M0JIMBA croco0am noJyinBa
o e HEJIOYYET NOTOAHBIX | TEXHUYECKUM e KOHCYJbTaTUBHBIE CITY>KOBI
= KosieOaHut
: ¢ HEPaBHOMEPHOCTH TEXHUYIECKUN o ['UC, pexomenmanuu mno
; YBJIA)KHEHUS BBIPAaBHHUBAHUIO ypOXKasi
e TIOTEPS ypOKasi U3- | TEXHUUECKUM e yiydllleHHE paboThI IpeHaKa
3a MEITMOPaTUBHOTO
COCTOSIHUSI 3€MEIlb
[IpunATO  cuurTarh, YTO OCHOBAa OOpHOBI MPOTHUB  HEPALMOHAIBHOIO

BOJIOTIOJIb30BaHMSI Ha BOJIOXO3SIMICTBEHHBIX CHUCTEMax 3akioyaercsi B mosblimeHnn KI1J]
CUCTEM JIByX THUIIOB: TEXHHYECKOIO M OPraHU3aLMOHHOrO. [I0oBBIIEHHE TEXHUYECKOIO
KITJI BomonoaBoAsIuX CUCTEM JOCTUTAETCS, KAK BCEM H3BECTHO, MYTEM JIMKBHUIALUU
yT€UeK B CeTH, OOprObI ¢ (UIbTpaIeil B OPOCUTENBHBIX KaHallaX OOJUIIOBKOW WU
NIEPEBOJIOM 3EMIISIHBIX KAaHAJIOB B TpPYyObl, JIOTKH, BHEIPEHHUEM aBTOMATHU3alUU U T.J.
[ToBbiienue opranuzanonnoro KIIJ mocturaercss myTém HemomyieHUs cOpPOCOB,
XOJIOCTBIX TPOTOHOB BOABI MO KaHajgaM, JHMKBUAAIIMEH HECAHKIIMOHUPOBAHHBIX
B0J103a00pOB, CTPOUTEIILCTBOM BHYTPU CHCTEMHBIX BOJOXPAHWIIMIL, YJIABIUBAIOLINX
W3JMIITHIOK T0J1ady, a TakkKe 0aCCEHOB CYTOYHOTO PETYJIMPOBAHUS, BHIPABHUBAIOIIMX
CYTOYHYIO HEPaBHOMEPHOCTb BOJOIOIa4uX U BO/103a00pa.

OnnHako, HE MEHbIIIEE BHUMAHHUE CIEAYET YACTUTh TUKBUIAIIMN HEPABHOMEPHOCTH
pacrpeneneHuss BOJAbl MEXKIY BETBIMHM KAHAJIOB MEHBIIETO TOPSJIKA WM MEXIY
BOJIONOJIB30BaTesIMU. JIF0OOH pacnpeneuTeIbHON CUCTeMe, U BOAOXO3SIMCTBEHHOW B
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TOM 4YHCIIe, CBOMCTBEHHA OHHTPOMHMs, KOTOpas TeM Ooiyiee, 4eM OOJIbIe CTyMeHen
HepapXuu U MEHbIIIE CTETICHb PETyJMPOBaHUs U OrpaHudeHui. JIJi1 BOI0X03SIMCTBEHHBIX
CUCTEM XapaKTEepPHO TAaKKE€ HApPACTAaHUE CTENEHU OTKIOHEHUS OT CPEJHEW BETUYHUHBI
BO/I000ECTICUEHHOCTH 10 MEpe yJaleHHUs OT MCTOYHWKA BOJbI. TakuMm oOpa3oM 3amaua
YMEHBIIICHUSI HEMPOAYKTUBHBIX 3aTpaT BOJABI CBOJAUTCA B CETHU K MaKCUMalbHOW
OpTraHM3AIMH TIOPSIKA M KOHTPOJIS pabOThI AKCIUTyaTalldOHHBIX OPTaHOB.

Oco0oe 3HaYeHHEe MMEKOT IOKA3ATEJM KayecTBa yhnpasieHus. B pamkax
npoekta «1YBP-Oeprana» pa3zpadorana u BHeApeHa MH(POPMAIIMOHHAS YIIPABIISIONIAST
cuctreMa (MUYC) Ha ypoBHE MAarucTpajibHOTrO KaHalla, BKJIIOYAKOMIAs MOJIENN
TUTAHUPOBAHUS BOJIOPACTIPE/ICIICHHUS, KOMITBIOTEPHBIC TIporpaMmMebl 1 6a3y naHabix (bJ1) u
MO3BOJISIFOIIASL  PACCUMTHIBATh, B YACTHOCTH, IIOKA3aTE€Id KadyecTBa YIPaBJICHUS
BojlonoAaue u BojopacmnpenenenueM [JlyxoBusii B.A. u ap., 2009]. IlpennoxeHsl B
YACTHOCTH CJIETYIOIINE TTOKa3aTelu:

dakTnuyeckas Boa0NoIa4a
IlnanoBan

Koa¢ppunuuent BogoodecnedeHHOCTH = 2.1)

OnTumanibHbIM (¢ OMOJIOTHYECKOM TOYKM 3pEeHMs) SBISETCS Clydaid, Korja
KO3 UITUEHT BOJ000ECTICYCHHOCTH paBeH eaunuile. KoadduimeHnt BogoodecredeH-
HOCTM Ha TMIPaKTUKE HE BCErja TOYHO OTpaXkaeT CTeNeHb O00EeCHeYeHHOCTH
CENbXO3KYIBTYp B Bojie. KO(HIMEHT BO100OECIEUeHHOCTI , B 3aBUCHMOCTH OT L[EJTH
aHaJM3a, PAaCCUMTHIBACTCS PA3MYHBIX YPOBHEH BOIHOW HEpapXWd CBEpXy A0 HH3Y,
BKJIFOYasi KOHEYHBIX M10JIb30BaTENCH.

Ko dunueHT CyToUHOM CTAONIBLHOCTH MOKET ONPeIesiTHCHA HA OT/AeIbHbII
O0TBOJI, KaK:

KCC = 1 - (cpenHekBagpaTH4ecKoe OTKJIOHEHHEe BHYTPHCYTOYHBIX
HAO0/II0/IeHN A PacX0J10B BOJbI OTHOCUTEIBHO CPeIHECYTOYHOI0 pacxoaa Boabl/ (2.2)
CpeIHeCYTOYHbIN Pacxoj BO/bl)

MakcumaibpHOe 3HaueHHe KOd(PPHIMEeHTa CTAOMIBHOCTH PAaBHO €MHULIE.

KoxppuumenT nexkagHoil cTAa0OMJIBHOCTH AHAJOTHYHO ONpeneasieTcs: IJIst
OTAEJBbHOI0 OTBOJIa B KAHAJ:

CpeaHexBajgpaTHYecKoe OTKIOHEHHE

Koxppuunent

JAEeKATHOM CpeIHeCYTOYHBIX PAacX0410B BOAbLI OTHOCHTEJILHO
CpeIHeIeKaTHOr0 pacxoaa 2.3

craduabnocTu =  1- PCAHCACKAN pacxon (2.3)

CpennenexaaHblii pacxo BOAbI

? Koo hHImeHTs! BOI000ECTIEYeHHOCTH, CTAGHIBHOCTH, PABHOMEPHOCTH H JIP. SBIISIOTCS 0e3pa3MepHBIMIL
Yrto6s! BbIpa3uTh K03 hunneHTs! B % Hano yBennunTh ux Ha 100.
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Ko3¢ppuumeHnT paBHOMepHOCTH BOAONIOAAYH

PaccuutbiBaercss ans OoTBOIA WM TpyHIbl OTBOIOB (xo3siictBo, ABII, paiiow,
o0macTh 1 T.11.)

AOGCOJIIOTHOE 3HAYEHUE PA3HOCTH MEKIY

Koa¢pdpunment
B0/1000€CIe4YeHHOCTHI0 0TBOA (WJIM I'PYIIIbI
PAaBHOMEPHOCTH
OTBOJIOB) M BO1000€CI€YeHHOCThI0 KaHaJIa
BO/JONOAAYH = 1- 2.4

BonooGecnieueHHOCTEL KaHaIa

OCHOBOIOJAralONMM ~ TIPUHIIATIOM  BOJIOPACTIPEICIICHUS],  BBITCKAIONIMM W3
NPUHIIATIA COIUAJIBHOM CIIPABEJIMBOCTH, B HACTOSILICE BPEMS SIBJISCTCS - TMPHHITAIC
MPONOPIIMOHATBHOCTH.  KpHuTepueM  OLIGHKM  CHpPaBEIIMBOCTH  (PAKTHYECKOTO
pactpeielieHisi  BOABI ~ MEXKIYy  BOJIOIONB30BATEISIMUA  SIBISIETCST  KOA(DUIUEHT
PaBHOMEPHOCTH BOJIONOaul. MaKCUMalbHOE 3HaYeHUE KOA(PPHUIIMEHTa PABHOMEPHOCTH
paBHO emuHuile. YeM Bbimie KOX(PQOUIMEHT PABHOMEPHOCTH, TEM CIIpaBeIJIMBEE
MPOUCXOTUT TIPOLIECC BOJOPACTIPEICIICHHS M3 KaHaIA.

Koa¢gdpuuneHT paBHOMEPHOCTH BOAONIOAAYH U3 KaHAJIA =
cpenHeapudgMeTnyecKoe 3HaYeHne KO3 (PUIIHEHTOB PABHOMEPHOCTH 2.5
BO/IONI0Ja4H BOJOII0/Ib30BaTe el KaHa1a

3. IlyTu penieHusi BONPOCOB BOAOCOepeKeHNsI HA YPOBHE
HCIO0JIb30BAHMUS BOIbI

OOmen3BeCTHBI CIEKTP COBEPIIEHHBIX BOAOCOEPErarmuX TEXHOJIOTUH Ha
ypoBHE (epMepa BKIIOYAET JIA3€PHYIO IUIAHUPOBKY IOBEPXHOCTH IOJIMBHBIX
YYacCTKOB, KameJlbHOE OpOIICHHWE M (PPOHTAIBHOE IOXKAEBAHHWE. ODTH TEXHOJIOTHU
MO3BOJISIOT CHU3UTH Bojonorpedienue Ha 10-40 % mo cpaBHEHHIO C TPaIUIIMOHHBIM
00po3aKOBBIM  NMOJMBOM.  (OJHAKO, IEPEUUCIIEHHBIE  CIIOCOOBI  MOBBIIICHUS
3¢ (}EeKTUBHOCTH  HCIIOJIb30BaHUS BOJAHBIX PECYpCOB TpeOyIOT 3HAYMTEIbHBIX
KallMTAJIOBIOKCHUN, JJIs1 OKyHNaeMOCTH KOTOpPBIX HEOOXOAMMO 10 MHEHHUIO
CHEUAINCTOB MOBBILLIEHUE YPOKaHOCTH HE MeHee, 4ueM Ha 30%.

Co3nanve B INMPOKMX MaciITadax CUCTEM JIOXKJIEBAaHUS U  KallelbHOI'O
OpOLLIEHUS] MPOMAIIHBIX CEJIbXO3KYJbTYP COINPSHDKEHO C OONBIIMMH KalUTaJbHBIMU
3aTparaMy M OSKCIUTYyaTallMOHHBIMUA HW3JEPKKAaMH, CBSI3aHHBIMH C HEOOXOIUMOCTBIO
CO37aHMsI MCKYCCTBEHHBIX HAIlOPOB. B Ka)XOM KOHKPETHOM Cily4ae Il IMPUHITHUS
pelieHus O CO3/IaHMU TaKUX CHUCTeM HEOOXOAMMBbI TINATEJIbHbIE TEXHUKO-
SKOHOMHUYECKHE OOOCHOBaHHS M, MOMHUMO JTOTO, MPUHIMIIAAIbHBIE W3MEHEHUS B
TEXHOJIOTUYECKUX KapTax Ha BO3JEIbIBAHUE CEIIbXO3KYIbTYp. Bo3MoxHbIe iepedon B
1oJlaye  JNIEKTPOIHEPIrUU  JIEJA0T OTH  CHCTEMBl  YS3BUMBIMH C  IO3ULUHU
rapaHTHPOBAHHOCTU CUCTEMATHYECKOTO OPOLICHHUS.
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[Ipuembl ymeHbllleHHsI O€3BO3BPATHBIX MOTEPh HAa YPOBHE «XO3SMCTBO-IOJIEY,
BIIMSIIOIINX HA MPOJYKTUBHOCTH OPOLIEHHUS, B COBPEMEHHBIX YCIOBHUSIX, OTPAHUYEHBI
MOBCEMECTHBIM PACIpOCTpaHeHHEM B OacceiiHe ApaJbCKOTO MOpS CaMOTEYHBIX
OpPOCUTENBHBIX CHCTEM, OOYCJIOBJIMBAIOIIUX MPUMEHEHHUE MOBEPXHOCTHBIX CIIOCOOOB
MIOJIVBA B CBSI3U C HE3HAYUTEIbHBIM KOMaH/IOBAaHUEM YPOBHEW BOJIbI B OPOCUTEIISAX HAL
oporraemMon 1uioniapio. [ToBepXHOCTHBIE CITOCOOBI OPOIIEHUS, KaK U3BECTHO, UMEIOT
ONPENCICHHBIC OTrPAHWYEHUS] B JIOCTHXKEHUMH BbICOKMX 3HaueHud KII wu
PaBHOMEPHOCTH yBJIAXXHEHUS IO TJIOLIAIH.

BMecte ¢ Tem, cHCTeMBl TOBEPXHOCTHOIO TMOJMBA H3 CaMOTEYHBIX
OPOCHUTEIBHBIX CUCTEM IMPOAOJIKAKOT UrPaTh BaXKHYIO POJb B OPOILIAEMOM CEIBCKOM
xo3siictBe Pernona, XoTs wenblid psj OSTHUX CUCTEM HE JAKOT JKEJIaeMble
PKOHOMHUYECKHE Pe3yJIbTaThl, HEAOCTATOYHO d(PPEKTUBHBI C MO3UIUN UCIIOH30BAHMS
BOJIHBIX, TIOYBEHHBIX U TPYJOBBIX PECYPCOB, OKA3bIBAIOT OTPUIATEIILHOE BIMSHUE Ha

OKPYKAIOLLYIO CPENy.

AKXTyasbHbI JIOCTOBEpHAs OLIeHKA pHUEMOB BOJIOCOEpEKEHUS,
OPUEHTHPOBAHHBIX HA pPEAJbHYIO  COLMAIbHO-)KOHOMUYECKYIO CUTYalHUI0 U
BO3MOKHOCTU (H)epMEpPOB YIYyUIIUTh XapaKTEPUCTHUKU OpouieHus (3¢p¢PeKTUBHOCTD
UCTIONB30BAHMUS TOJMBHBIX HOpM - KEa u paBHOMEpHOCTh pacIpelneieHus
opocutenbHOi Boabl — DU ) mocTymHeIMH MM CpeacTBaMH U 0€3 CYIIECTBEHHBIX
UHBECTULIUHA B OPOCHUTENIBHYIO CETh, T.€. IJIaBHBIM 00pa3oM 3a CYEeT MOBBIIICHUS
YPOBHS YIIPaBICHUS BOJOW M Ka4eCTBA TOJIHMBA.

4. OcHOBHBIE Ompe/iesieHHs] TEPMUHA — «I(P(PEKTUBHOCTHY
NP OLEHKAX CUCTEM OPOILEeHUs

Ouenka 3¢ppekmugnocmu CUCTEM MOBEPXHOCTHOTO OPOLIEHUS AJISl €€ YETKOU
OTIPEEIEHHOCTH (POKYCHPYETCSI B 3aBUCUMOCTH OT IIeTH MPEANPHHUMAEMOIN OIIEHKH.
Tak, ecnu onenuBarh 3(p(HEKTUBHOCTh OPOILICHUSI HA YPOBHE OJHOIO MOJIs, TO OHA U,
0COOCHHO, B YCJIOBHSAX TOBBIIICHHBIX YKJIOHOB, MOXKET OBITH HIJKE, YEM Ha YPOBHE
XO34HCTBA, TaK Kak 00pa3yIoyecs MpH MOJUBE COPOCHl OPOCUTENHHOM BOABI, MOTYT
UCMOJIb30BaThCs HA APYTUX MOJISIX 3TOTO )K€ X03sicTBa. AHAIOTUYHO 3P (PEKTUBHOCTD
OpOILIEHUS] B KOHTYpax THAPOJOTHYECKUX OAacCeHOB apUAHBIX PErHoHOB, Kak
MpaBUJIO, BBIIIE, YEM B OTACIBHBIX X03s1HcTBax [Burt, 1987].

B 0630pe, npencrasnennsiM [Ipodeccopom JI.C.Ilepeiipoit u ero coaBTopamu
[Pereira at al., 2002], paccMOTpeHBI KOHIENTYalbHbIE MOAXOAbI K OIpPEACICHUIO
IKCIUTYyaTaIIMOHHBIX XapaKTEPUCTUK OPOIIEHUS, BOJOIOIB30BAHUS U BOJIOCOCPEIKEHUS
u npeajaraercs UCIIOJIb30BAaTh COOTBETCTBYIOLIYI0  YHU(PUIUPOBAHHYIO
TEPMUHOJIOTHIO B 3aBUCUMOCTH OT LI€JIE OLIEHOK.

Tepmuny KIIJI win 2>(QdEeKTHUBHOCTH OpPOCHUTENHHON CHCTEMBbl WM €€
MOJCUCTEMBI COOTBETCTBYET COOTHOIIECHUE MEXAY OOBEMOM BOIbI, 00CMABIEHHbIM
paccMaTpuBaeMoOi MOJCUCTEMON U 00BEMOM BOJIBI, NOCHABICHHBIM ITOU TIOACUCTEME
[Wolters, 1992; Bos, 1997; Pereira, 1999]. Opnnako, Korjga IIeibIO SIBIISETCS
COBEPIIIEHCTBOBAHUE YIIPABJICHUEM TPEOOBAaHUSIMH Ha OpPOIIEHHWE W HEOOXOIAUMO
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OIICHWTh HAJC)KHOCTh M THOKOCTh BOJOCHA0XCHHUS, OJHOIO JTOrO IMOHSATHS
3(PEKTUBHOCTH HE TOCTATOYHO.

Yacro ynorpebnsieMbiM TEpMUHOM 3()PEKTUBHOCTH SBISAETCS TEPMUH —
(b (dEKTUBHOCTD MCNOAb30BaHus opocutenbHor Boabl (WUE). B cooTBeTcTBHE € 3TUM
TepMUHOM, 3(P(GEKTUBHOCTh OMpEEsIeTCs KaK COOTHOIICHHE MEXIy Omomaccoit
CEeJIbXO3KYJBTYpPhl ~ WJIM  ypoXkaeM U O0bEMOM  BOJABI, 3aTpauy€HHbIM  Ha
CEIIbXO3KYJIbTYPY, BKIIOYAs OCAAKWA, WIA MOJAHHOM OPOCUTEIBbHOW BOAOW, WU
TpaHcnupanuen KyabTypbl [Oweis et al., 1998; Zhang et al., 1998; Oweis & Zhang,
1998; Zhang & Oweis, 1999]. Ilpuuem, unorma tepmun WUE ucnonb3yercs kak
CHHOHUM 3¢ (EKTUBHOCTH HCIIONIb30BaHUsl monuBHOM HOpMmbl (AE, %) win
3 HEKTUBHOCTH OPOIIECHHS, XOTS TI0 CMBICITY TAKOBBIM HE SIBIISICTCSI.

Bo wu3bexanue mnyTtaHuibl B ucnonbzyeMod Ttepmunoioruu JI.C.Ilepeiipa
npeJjiaraeT OrpaHuYUTh UCIIOJIBb30BAHUE ATOI0 TEPMUHA JIUIITL B KAYECTBE MOKA3ATEIIs
MPOAYKTUBHOCTH PACTEHUM, MPUMEHSIEMOro (HU3MOJIoraMyd PACTEHUU MPU OIEHKE
COOTHONIIEHUSI MEXJIy HOPMaMHM acCUMWISILMM W TpaHcnupanuu. B kadecTBe ke
TepPMHHA, XapaKTepu3yrmero 3(OPEKTUBHOCTb OPOIICHUS [0 OTHOIICHHIO K
YPOXKANHOCTH  CEIBXO3KYJbTYp, HamOoJiee COOTBETCTBYET CMBICIY TEPMUH -
NPOAYKTHBHOCTh MCN0JIb30BaHNs BOAbI (WP).

Tepmuny ke 3¢¢eKTUBHOCTh _OpOIIEHHUsI, HaubOoJIee€ COOTBETCTBYET,
OTIpe/IeNIEHHe €ro KaK COOTHOIIEHUS MEXAy KOJIWYECTBOM BObI, MOTPEOIIEMbIM
OpOIIAEMOM CENbX03KYJIbTYPOMl, 1 KOJTUYECTBOM BOJbI, MOJAAHHBIM B OPOCHUTEIIBbHYIO
cucremy [Jlakraes,1978; Jensen, 1996], nenas paznuuue MexXAy MCIOIb3YEMOUN BOJOM
1 TTOTpeOIsieMOoi BOIOH.

5. OcHOBHBIC KPUTEPUH OLIEHKH 3P(PEeKTUBHOCTH
BOJAOCOEpeKEeHUS HA YPOBHE I0JIA

[Ipu ananuze 3pPeKTUBHOCTH MpeUIaraeTcsi pacCMaTpuBaTh TPU KPUTEPUSL:

e KIIJI TexHUKM 1OBEPXHOCTHOTO 1OaMBA (Eairigation), 3TOT IOKA3aTEIb
xapakTepusyeT A((PEKTUBHOCTh HWCIOJb30BAaHUS OPOCHTEIBHOW BOJBI B
MPOLECCE BET€TALMOHHBIX MOJMBOB MPU JAHHOW TEXHHUKE ITOJMBA HA JaHHOM

I1O0JIC:
Ea(irrigation)=(wﬁeld(veg) - TLOS(DP) 'TLOS(tail end))/ Wﬂeld(veg) (5 1)
rae
Ea rigation) - KII I TexHMKM TOBEPXHOCTHOTO MOJIMBA
Wrield(veg) - BOJIOTIO/[a4a Ha TI0JIE B TIEPHO/] BETE€TAINH, M /Ta;
TLos@pp) - TIOTEpHU BOBI HA MIyOWHHYIO MHQHUIBTPAIHMIO 32 MpeAebl KOpHEOOUTaeMoi

30HBI, M'/Ta;
TLOS(tailendy - TOTEPH HA MIOBEPXHOCTHBIN cOPOC 3a MPeIeIIbl OIS, M’/Ta;
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o DOdQeKTUBHOCTh HMCHOJb30BAHUS OPOCHUTEIBLHOW BOABl HA YPOBHE TOJSI B
nepuon  Beretali  (Eagegyeg).  OTOT  IOKa3aTenb  XapaKTEpPHU3yeT
3¢ (EeKTUBHOCTh  HUCIONB30BAHUSA  OPOCUTEIIBHOM  BOXBI B TpoIecce
BETETAIMOHHBIX IMOJIMBOB, C YIETOM BO3BpAaTa B BHJIC KAMMIIIPHON TOIIMUTKH C
MOBEPXHOCTH TPYHTOBBIX BOJ B KOPHEOOWTAEMBIN CIIOH, YACTH OPOCHUTEIHHOM
BOJ/IbI, TPOMUIBTPOBABILICHCS MPHU TMOJIMBAX HUXKE TPAHUIBI KOpHEOOUTaeMOM

30HBI:
Eageiavegy=(Eairrigation)* Wiieldveg)tGe€r)) Wiield(veg) (5.2)
rmue
Eageid(veg) - 9(pPeKTUBHOCTD HCITOJIE30BAHUS OPOCUTEIILHOMN BOJIBI (ITOJAaHHON B TIEPUOJ
BEreTAllMOHHBIX TMOJMBOB) HA YPOBHE MOJSL.
Geqn - BO3BpaT OpPOCHUTEJBHOM BOJABl B BHUAE KaNWUIAPHOM MOIINUTKHU

KOPHEOOUTAEMOIi 30HBI ¢ TIOBEPXHOCTH IPYHTOBBIX BOJI, M’/Ta;

Taxoe pa3geneHue BBEAECHO AJS TOrO, YTOOBI pacu€HUTh O0€3BO3BpATHBIC IJIs
BOJIONOTPEOICHNS] XJIOMYAaTHUKA Ha MOJe-MHIUKATOpE MOTEpPH Ha IMOBEPXHOCTHBIN
copoc (TLOStail enay ) ¥ NIyOnHHY!0 MHOMIbTpanuio (TLospp) ) OT 4acTu moTeps
OpPOCHUTENIBHOM BOJIbl Ha INIyOMHHYI0 MH(QWIBTPALNIO, KOTOpas BO3BPALLAECTCS B BUJE
KallWUIIPHON TMOANMUTKM KOPHEOOMTAaeMOW 30HBI C IOBEPXHOCTH T'PYHTOBBIX BOJ
(Geqr)). OTH «OTHOCUTENBHO TIOJNIE3HBIE» TIOTEPU (B YCIOBHAX HOPMAJbHOM
JPEHUPOBAHHOCTH) NPHUCYLIHM TOBEPXHOCTHOMY OpOIIEHHIO W Yy4YacTBYIOT B
BOJIOTIOTPEOICHUU  CENbXO3KYyJNbTyp. Takum o0pa3om, o060mas 3hPeKTUBHOCTH
MCIIOJIb30BAHMSI OPOCUTENIBHOM BOJBI Ha YPOBHE IOJISI B YCJIOBMSIX CYLIECTBOBaHMS
NOANMUTKH W3 rpyHTOBBIX Box Bbimie KIIJ[ Texnuku mnomuBa. OpHako, mpu
IUTAaHUPOBAHUH BOJIONOJAYN Ha YPOBHE MOJIsA, HE0OX0AUMO opueHTHpoBaThes Ha KI1J]
TEXHUKH IOJINBA.

DTOT mMOKa3aTellb 3aBUCUT OT MPUMEHSEMBIX CIOCO0a M TEXHUKU TOJIMBA,
YKJIOHA TOJisi B HANpaBJCHUU MOJUBA (ISl TIOBEPXHOCTHBIX CIIOCOOOB OPOIICHUS) U
BOJIOIIPOHUIIAEMOCTH MTOYBOTPYHTOB.

e OOuias 3¢pheKTUBHOCTh KCIOJIb30BAHUS OPOCUTENBLHON BOJIBI HA YPOBHE MOJIS
(Eagadcrorar)). OTOT IOKa3aTenb XapaKTEPU3YeT CTENEHb COOTBETCTBHSA
MOJIHOW BOJOMOJa4yu Ha TMoje (Blaro3apsiaka+BereTalluOHHbIE TOJMBHI)
TpeOOBaHUSAM CEIbXO3KYJIbTypbl Ha OpOILIEHHE, T.€. BOJOMNOTPEOICHUIO
CEIbXO3KYJIbTYpOH Ha JIOCTUIHYTBIM YPOBEHb YPOXKAWHOCTU 34 BBIYECTOM
cyMMbl 3(G(}EKTUBHOM YacTH aTMOC(PEpPHBIX OCAIKOB 3a BEreTallMOHHBIN
nepuoja. ITOT KpUTEpUl OJIM30K MO ompeneieHuto npeaioxennomy M.G.Bos
[Bos and other, 1994]:

Eageqrorary™ CIWR/Wrearorar) (5.3)
rie:
Eagaacrorar) - 9PPEKTUBHOCTD UCIIOJIB30BAHUS OPOCUTEIBHOM HOPMBI,
CIWR - TpeGOBAHMS CETBXO3KYIBTYPHI Ha OPOLICHHE, M /Ta;

N 3
Wreld(totar) - 00beM HOJaHHOM Ha 1oJie BoAbl (OpyTTO), M°/Ta.
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6. IloneBasi omeHKa BO3MOKHOCTEN CHUKEHUA TPeOOBAHUI HA
BOJY B YCJIOBHSIX HEHTPAJbHON YacTH Pepranckou J0JIMHBI

Ha ocHOBe mnpenBapUTENbHBIX HCCIEAOBAHUNA XAPAKTEPUCTUK OPOIICHHUS
[Xopct u ap., 2005], ObuIM TpPOBEAEHBI TOJEBBIE HCCIEIOBAHUSA YETHIPEX,
npuBeeHHbIX Ha Puc.6.1 u B Tabnuue 6.1., BapuaHTOB NOJMBA XJIOMYATHHUKA I10
YCTaHOBJICHUIO CBSI3€U «BOJa-ypOKa».

CpaBHUBaNuCh BapUaHTBl JIUCKPETHOTO PEryJUPOBAHUS BOJOMOAAYU C
HETMPEPBHIBHOM BOJIOMOAAUE W TOJUB C YEPEIOBAHHEM TMOJUBACMBIX U CYXHUX
MEXAYPSAUM C TOJIMBOM B KaXKIy0 O0pO3ay:

e EC - noauB MOCTOSIHHON CTPYyeil B KKy 00po3ay;

ES - nuckpeTHbIi OJMB B KXKIyI0 00pO3ay;

AC - MouB MOCTOSTHHOM CTpyeH depe3 00po3ay (depeaoBaHue MOJUBAEMBIX U
cyxux 00po3n);

AS - nuckpeTHBIM NoJaUB Yyepe3 00po3ay (depeaoBaHHe MOJMBAEMBIX U CYXHX

6opo3n).
| 36 ™ 36m 36m
g & & & & & & g & & & g
2 g g g g g g 2 g g g 2
2 2 2 2 2 2 2 2 2
g B g B B g
=] ] =]
5 ) 2 2 = < 2 5 2 ) 2 5
= 3 5 g g 3 g g 3 g 3 g 3
g | 2 3 < g g g S g < 3 S g
¥ = E & g E g g = g E g =
2 = 3 s 3 3 2 3 = 3 g
: N N : 5
1 HHdH H A HH H H
- = = 2 = -
3 = g & £ = g = 3]
: g : = | 2 3 [ ¢ : :
£ = = g = 2
EC ES AC AS ES AC AS EC AS ES AC EC
1 IMOBTOPHOCTb | 11 HOBTOPHOCTb I III TIOBTOPHOCTDb
HEITPEPBIBHASI BOIOITIOJAYA B KAXKIYIO BOPO31Y Q=18 a/c
JVCKPETHASI BOJIOTIOJAUA B KAXJYIO BOPO3/Y Q=14 a/c
HEITPEPBIBHA I BOJOITIOJAYA YEPE3 BOPO3QY Q=9 a/c
JOUCKPETHASI BOAOIIOJAYA YEPE3 BOPO3Y Q=5.6 a/c

Puc. 6.1. Cxema 1oJieBoro onbIiTa 1o oOleHKe pa3jIu4HbIX COC000B MOJIMBA

Kaxnpli W3 BapuaHTOB OTHOCWICS K pa3IM4HONM CXEME OpraHu3aluu
00po3akoBOro nojiusa. Kaxplil 13 BApHaHTOB OTpadaThIBajICA B TPEX MOBTOPHOCTSIX,
IUIOUIaAb MOJ KaXJ0M U3 MOBTOpHOCTEN cocTaBisia 0.36 ra. Yncno BereTamoHHBIX
NIOJINBOB BO BceX BapuaHTtax B nepuoA ¢ 15.06. mo 12.09. - mects.
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Tao6auua 6.1

3arpartsl Boasbl (D), pakTHyeckas ypoxaitHOCTh (Ya) M IPOAYKTHBHOCTD
HCI0JIb30BaHus Boabl (WP) npu yeThipex crnocodax mojauBa XJOMYaTHUKA

HN3menenus
HN3menennst N3menenus NPOAYKTHBHOCTH
Cxemsi D BOJOIOAAYH v YPOXKAWHOCTH WP opocHuTeIbHOM
OTHOCHUTEJIbHO ? OTHOCHUTEJIbHO BOJbI
NOJIUBA
cpeaHero cpeaHero OTHOCHTEJIbHO
cpeaHero
(M3/ra) (%) (kr/ra) (%) (KF/M3) (%)
EC 8813 31 3391 9 0.38 -20
ES 6925 3 3041 -2 0.44 -8
AC 6225 -7 2988 -4 0.48 0
AS 4922 -27 3010 -3 0.61 28
Cpennee 6721 3108 0.48

HaunGonbpmas npoayKTHBHOCTh HMCIOJIb30BAHMSI OpPOCUTENbHOW Boabl WP =
0.61 Kr/M> COOTBETCTBOBAIa BAPHAHTY IHCKPETHBIH IOJHB C 4YepeiOBAHHEM
MOJIMBAEMBIX U CyXHX MEXIypsiauil (AS), rae Takke HUCHOJIb30BaloCh MEHBIIIE BOJIBI,
a ypoKall OTHOCUTEIIBHO CPEIHETO I BCEX BAPHUAHTOB YMEHbIIWIICA Jinib Ha 100 kr.
B cpaBHeHMUM ¢ BapuaHTOM TPAJAULMOHHOTO IMOJMBA HENPEPHIBHOM CTPYEU B KaXIYHO
6oposny (EC) Bapmant AS wucmons3oBanm Ha 3890 m/ra (44 %) MeHblre, a
yposkaiiHOCTh yMeHblmnach uib Ha 380 kr/ra (11 %).

Ha Bapuantax ES u AC wucnonp3oBaJoch MPAKTUUYECKH OJIMHAKOBOE
KOJMYECTBO BOJBI M  TOJAYYEHBl OJW3KKME TIOKa3aTelMW  yPOXKAaWHOCTH |
MPOJAYKTUBHOCTHU UCIOJIb30BAHUS BOJIBI.

Jonst noTpeOiaeHHONH OpOCUTENBHOM BOJIbI OT MCIOIb30BAHHON Ha YPOBHE IMOJIS
3a BeretaliMoHHBIN 1epuo]; WCF g, TpencTaBidromas IO BOJONOTPEOICHUS
CeIbX03KYIBTYpOi OT 00Imero oobeMa MCIoib30BaHHOK BOJIbI [Pereira et al., 2002a]
ONPEEINIOCh U3 CIEAYIOUIEr0 COOTHOLLICHHUS:

WCF ;) = FL (6.1)
(D+P)

T OTHOCSIIITUECS K BET€TAlIUOHHOMY TEPUOIY:
ET, — daxtuueckoe BoAOMOTpeOieHnE XJIOMYaTHUKA (MM), 00eCIeunBarolee ypoxKaitHOCTh
XJIOMYaTHUKA Y ,;
D — cymmapHsIii cnoit Bogonoaauu (Mm);
P — armocepnbie ocanku (MM); BCe.

YuuteiBas, uro ans nouB depranckoit AoiIuHBI TpeOyercsa mpombiBHas nons LF, momns
nosne3Ho ucnosnb3yemoi BoJbl BWUF fielq) MOKET OBITh NIpECTaBICHA KaK:
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ET (1 + LF)
) 100

(D+P)

BWUF, = (6.2)

(field) —

rne LF coorBerctByer mnpubnm3utenbHo 5 % st OOJIBIIMHCTBA TIOYB
opolraemMbIx 3eMmenb Pepranckoit JloJuHbI..

Cpasuenue ouenok nokasareneii WCF geq) U BWUF (ge1q) U1 BapuanTa 1oausa
HEIpEePBIBHOU cTpyeit B kaxkayto 6oposay (EC) ¢ BapuanTamu moJiMBa depes 00po3y
(AC) u monuBa yepe3 OOpO3Ay C AUCKPETHBIM pPEryIHpoBaHHEeM Bozomonadu (AS)
npuBeeHO B Tabnuiie 6.2.

Taxke BrimoueHo cooTHoleHHuE ET,/ET,.., rae ET ., — BomonorpebdieHue
XJIONMYaTHUKAa HAa MAKCUMAaJbHBIA YypoBeHb ypoxkailHOCTH (ET .« 693 MM B
COOTBETCTBUHU ¢ pacueTamu [D.YomnmankynoB u coaBTopsl, 2005];

Y, — dhakTHueckas ypoxkatHOCTh (Kr/Ta); U Y pax — MAKCUMAJIbHASI YPOKAHHOCTh
pPallOHMPOBAHHBIX COPTOB XJIONMUYAaTHUKA B lleHTpanbHON yacTn DepraHCKON J1OJIUHBI
(3 600 kr/ra).

Taoauna 6.2

CpaBnureibHasi 3¢ (peKTUBHOCTH UCIIOJIL30BAHUS BOAbI HA YPOBHE MOJIsl PU MOJINBE B
KaXAy1o 0Oopo3ay u yepe3 60po3ay

Bapuanmsi | ETo | ETVETaw | Yo | Yo/Yuw | D | P | WCFreiw) | BWUF e
HojmBa (MM) (%) (xr/ra) (MM) | (MM)

EC 598 86 3391 0.94 881 70 0.63 0.66
AC 480 69 2 988 0.83 623 70 0.69 0.72
AS 480 69 3010 0.84 492 70 0.85 0.89

Hausiciivie 3HadeHHs A0J€H NPOAYKTUBHOIO BOAONOTPEOJIEHHS U IOJIE3HO
UCIIOJIb30BAHHOM  BOABI  COOTBETCTBOBAJIM BAapHAaHTy JAMCKPETHBIM IIOJUB C
YepeI0BaHUEM IOJIMBAEMBIX U CyXUX Mexaypsauil (AS), coorBerctBeHHO 0.85 1 0.89
npu otHocutenbHoM aepuiure ET B 31 % W OTHOCUTENBHOM CHUXEHUHU
ypoxaitHoctu B 16 %. Crnenyromume mgydnive pes3yJibTaTbl OTHOCSTCS K BapUaHTy
HENPEPHIBHOIO TOJMBA C YEPEIOBAHUEM IOJIMBAEMBIX U CyXux mexuaypsauid (AC),
MTOKAa3bIBAIOIIEMY aHaJOTH4YHble OTHOCHUTENbHOE ET 1 OTHOCUTENBHYIO YPOKalHOCT®,
Ho Oonee Hu3kue 3Ha4eHUS WCF f¢1q) 1 BWUF (g¢1g).

OTH pe3ynbTaThl MOKA3bIBAIOT SIBHOE NPEMMYLIECTBO MOJIMBA C YEPEIOBAHUEM
MOJIMBAEMBIX U CYXHMX MEXKIYpAIui Iepea MOJMBOM B KaXKAyH0 OOpO3Iy, a Takke
IIPEUMYLIECTBO TUCKPETHOM BOJIONOJA4H IIEPE HENIPEPHIBHOM.
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7. OueHka ypoBHeil BO3MOKHOI0 BogOcOepekeHNs B
OpoLIAeMOM 3eMJleleJINU

[lepeuenp uHpOpMaUU HEOOXOAUMOUM MJII OLEHOK YPOBHEH BO3MOXKHOIO
BOJIOCOEPEIKEHHS B OPOIIAEMOM 3€MJICJICIIMU B BKITFOYAET CICAYIONINE JaHHbIE:

e MereomanHble A JIET  Pa3IMYHOM  BOJOOOECIIEYEHHOCTH  (CYXHX,
CPEIHEBOAHBIX U BIAYXKHBIX)

e 3aBUCHUMOCTH YPOKaHHOCTH CEIbX03KYJIbTYp OT BOJONOTPEOICHUS
e KIIJI TexHMKHU MOJIMBA B 3aBUCMMOCTH OT IPUMEHSIEMOW TEXHOJOTUH TIOJIMBa

e KII/] opocurenbHOl ceTu (0T BOJIOBBIAENA 10 OPOIIAEMBIX MOJEH).

7.1 3aBHCHMMOCTH YPOKAMHOCTH CEJIbX03KYJIbTYP OT
BOJIONOTPeOIeHH S

Bennunna opocutenbHONH HOPMBI OOBIYHO (TP HOPMAJIbHOM 0OECTIEYEeHHOCTH
JpYrUMHU (GaKTOpaMH CEIbX03MPOU3BOJICTBA) PACCUUTHIBACTCS HA MOTYUYEHUE BHICOKHX
ypoxaeB. Ha ocHoBe 00paOOTKM ONBITHBIX JIaHHBIX MO OPOIICHHUIO XJIOMYAaTHHUKA B
pa3nuuHbIX Qu3nko-reorpaduueckux ycnoBusax Llentpanshoit Asuu B.P. llpenepom
[1977] Obina mosydeHa 3aBUCUMOCTD YPOXKasi XJIOMYaTHUKA OT OPOCUTEIBHON HOPMBI
Y parcr/ Y max=T(M paxr/Mmax ), @QHAIOTHYHBIE 3aBUCUMOCTH nonmydensl I'.X. XacanxanoBoi
[1999] mnst xykypy3sl (Ha 3epHO) U jdrouepHsl (puc.7.1). Ilo 3TUM KpUBBIM MOXKHO
IPOrHO3UPOBATh  BEPOSITHOE CHI)KEHHE  ypOXKAMHOCTM B 3aBUCHUMOCTH  OT
BOJI000ECTIEYEHHOCTH (IIPM HOpPMaJbHOW O0OECIEUEHHOCTH JpYTruMHu (haKTopamu
CEeJIbX03MPOU3BOJICTBA).
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Puc.7.1. 3aBucMMOCTH OTEPb YPOKASA OT BOJ000ECTIEeYEeHHOCTH

OnHaKo, MOCKOJIBKY B ATHX 3aBUCHUMOCTSIX HCHOJB3YIOTCS OTHOCHUTEIbHBIE
BEJIMYMHBI, HEOOXOJAMMO OIICHMBATh CYMMapHO€ HUCHApEeHHUE CENbXO3KYIbTYPhI MPHU
KOHKPETHOM JIMTOJIOTMYECKOM CTPOCHUU TOYBOIPYHTOB U B 3aBUCHUMOCTH OT
3HAYCHUN METEORJIEMEHTOB B BBIOpaHHBIN sl pacueToB mnepuoi. Jus oreHku
CYMMApHOTO UCHapeHusi XJONKOBbIM mojieM — BT, B ycnoBusax 1l
THUAPOMOJTYJIBHOTO paiioHa (JIETKHE U CPeHUE CYTIIMHKH (TIbIIEBATHIC) TIPH TITyOOKOM
3asierannn TpyHTOBBIX Boa) B.P.Ilpenepom [1977] Ha oOCHOBaHMM MaTepUaIoOB
MHOTOJIETHETO H3YYEHMs] CYMMApHOTO UCIApEHUs C XJIOMKOBBIX TMOJeH ObLTa
YCTAHOBJIEHA JIOBOJIBHO TECHasi CBS3b (R2=0.91) CYMMapHOTO  HCHapeHus
(9BamoTpaHCcIUpaIun) C HCmapseMocThio (¢-1a.6.1):

1.58
T So (7.1)
cotton — ma s~ .
31.62
I'ne
ETcotton - CyMMapHO€ HCIIapeHne, MM/MECHII;
E, - HUCHapseMOoCTh (MPUMEPHO paBHAs CyMMapHOMY HCIAPEHHIO 3TaJOHHOU

CCJ'II)XOBKYJ'II)TypI)I3 ET,), Mmm/mecs.

3 OBaIlOTpaHCIIUpanus € THIIOTETHYSCKON 3TaJTOHHOI ’I‘paBS[HOfI TOBEPXHOCTHU C npeanonaraeMoi/i BBICOTOM
0,12 M, aKTHUBHO paCTylneﬁ B YCJIOBUAX HCOTPAHUYCHHOI'O BOJHOT'O MUTAHUA
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JIist  BO3MOXHOCTH  CPaBHEHHSI  BOJOMOTPEOJICHUS  CENbXO3KYJBTYD,
BO3JICNIBIBAEMBIX HAa TMOYBaX C Pa3JIUYHBIMU BOJHO-(DU3WYECKUMHU CBONCTBAMH
B.P.llIpeaepom [1977] mnpemiokeHO HCMOAL30BaTh KOAI(PPHUIIMEHT YBEIMUCHHS
3HaueHuM ET yon, paccuntannbix 1u1s 111 ruagpomoaynsHoro paitona (tabnuua 7.1).

Ta6anna 7.1
Kox¢ppuunent yBeanuenusi 3HaueHu ET ¢oon, PACCHUTAHHBIX
s I rugpomonxyibHOro paiiona
Koadduument
YBEIUUEHUS
3HAYCHUH,
JluTonoruueckoe CTpOeHUE MOYBOTPYHTOB
paccuntanubix aig 11
T'HJIPOMOAYJIBHOIO
paiioHa
Momssie (>1 M) necuansie; manomourHsie (0.2—0.5 M) CyrmuHucCThIC 1.14
Ha TeCYaHO-TAJICYHUKOBBIX OTJIOXKEHUSIX U CylecyaHble Ha TUIICaxX
Mounsie cynecuansle; cpenneMolnnbie (0.5-1.0 M) cyrnuHucTsie Ha 1.10
MECYAHO-TAJICUHUKOBBIX OTJIOKEHUSX U THIICAX
III | Jlerko- u cpeaHecyrJIMHHCTbIe (MbLIEBATHIE); CYIJIMHUCTHIE, 1.00
obJeryawuuecss K HU3y
CpenHecyrauHUCThIE (nIoTHBIE) u TSKEJIOCYTJIMHUCTBIE; 0.86
CYTJIMHHCTHIC, YTSHKEISIONUECS K HU3Y
[ muHUCTEIE; PE3KOCIONCTHIE C HATUYMEM TJIUH 0.75

7.2 KII/I TexHUKH 10JIMBA B 3AaBUCUMOCTH OT IPUMEHAEMOM
TEXHOJIOTMH I0JIUBA

[Ipu omenkax pacueTHOW 3()(PEKTUBHOCTH NPUMEHSIEMONW TEXHUKH IIOJIMBA
PEKOMEHAYEeTCSl MCIOJIb30BaTh Moka3zarend S(PEGEKTUBHOCTH Pa3IUYHBIX CIOCOOOB
MOJIMBA B ONTUMAJbHBIX YCIOBHUSX MX NMPUMEHEHHUs, NMpUBEIEHHBbIE B Tabnuie 7.2.
OCHOBBIBAIOTCS OHU Ha JaHHBIX MHOTO0JIeTHUX HcciaeqoBanuii CAHUMPU.
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Taoauua 7.2

KII/I TexHrKku moiuBa B 3aBUCUMOCTH OT PUMEHSIEMOIl TEXHOJIOTHH MOJIMBA

KIIJ]
Ne| OcobGeHHOCTH TEXHOJIOTUU OPOLIEHUS TEXHIKH
M10JINBA
(%)
1 | OObruHBIN OOPO3IKOBBIH MOJIUB 65
2 | IlonuB yepe3 MEXAYPSAAbE HAa CYTITMHUCTHIX U TJTMHHUCTHIX MOYBAX 73
3 | JduckpeTHbIil oauB 0€3 MPUMEHEHHSI CTICIIHAIBHOTO 000pYA0BaHUS TIPH 75
yksone nosst 0.005 m/m
4 | MHOrosipyCHBIN NOJIMB HA CYNECUYAHBIX U JIETKOCYTJIMHUCTBIX MOYBaX 80
5 | [ImaHnpoBKa 3eMenb NOJ0CaAMU IO TOPU30HTAIBHYI0 TOBEPXHOCTh MU MO 85
yki10H <0.0005
6 | JduckpeTHbIil OJWB ¢ MPUMEHEHHUEM CICIIHAIIBHOTO 000pYA0BaHUS U 85
TUTAHUPOBKOM MOBEPXHOCTH MOJIS
7 | HoxneBanue Ha aBTOMOP(HBIX MOYBAX 85
8 | KanenbHoe opoluieHue 95
9 | BHyTpunoyBeHHOE OpOIIEHUE 98

[lepBple mATH CcHOCOOOB TMOJWMBA HE TPeOYIOT IS OCYIIECTBIICHHS
CHEIUAIBHOTO 000PYOBaHUS, XOTS B IMSATOM CIIOCO0E — «IIOJUB IO TOPU30HTAIBHO
CIUIAHUPOBAHHBIM T0OJIOCaM», HE0O0XOoauMa MpeIBapUTENIbHAs BBICOKOKAYECTBEHHAS
TJIAaHUPOBKA TOBEPXHOCTU. [[Mama3oH BO3MOXKHOTO BOJOCOEPEKEHHUS OTHOCHUTEIHHO
00BIYHOTO OOPO3KOBOTO MOJKBA I 3THX crmoco0oB oT 13% mo 20%. Ilpu yem nipu
BCE OHHM TMPUMEHUMBI W HA 3eMJISX MOJABEPKEHHBIX 3aCOJICHHIO, T.K. TMO3BOJISIIOT
OCYIIECTBIISITh IPH HEOOXOIUMOCTH MPOMBIBHOW pexuM opoineHus. [locnennue tpu
croco6a BbICOKOI(P(HEKTUBHBI (pHUC.7.3), HO TPEABABIAIOT KECTKHE TPeOOBaHHUS K
KaueCTBY OPOCHUTEILHOMN BOJBI (MyTHOCTh, MUHEPAIU3aIUs), T.€. IPUMEHUMBI B Y3KOM
Uana3oHe TPHUPOAHBIX YCIOBUH, KpOME TOTO MPEABSBISIOT CHEU(UUIECKUC
TpeOOBaHUS K OPraHU3aIMH MOJHUBHBIX YYaCTKOB.

W3 npuBeneHHbIX naHHbIX (Tad. 7.2 1 7.3) BUIHO, YTO HAMOOIBIINIA MTOTEHITAAT
BOJIOCOEpPEKEHUSI  COOTBETCTBYET  BHYTPUIIOYBEHHOMY  OpOIICHUIO.  Bbicokas
s dexkTuBHOCTh 3TOro crnocoda mnoiauBa (Ha 33% Bbllle OOBIYHOTO IMOJNHMBA IO
0opo3aam) AOCTHraeTcsl 3a CYET OTCYTCTBHUSI MOTEph Ha (PU3MUYECKOE HCTAapeHHe C
MOBEPXHOCTH TMOYBHI U BO3MOXXHOCTH OCYIIECTBICHUE JO3UPOBAHHOM, paBHOMEPHOI
BOJIOINO/IaYM B KOPHEBYIO 30HY PaCTCHHIA.
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ThIC.M3/Ta

OO —=NNWWEA DO

OUNONONONODNO

CHMKeHne 3aTpart
BOJAbI HA YPOBHE II0JIA,

Y po:kaiiHOCTh XJIOMYATHUKA, T/TA

B JluckpeTHbli MOMB 6e3 MpUMeEHEHHs CTIeAIbHOTO 000pyAoBaHus pu ykinoue moJit 0.005 M/m
—A— JIUCKpETHBI MMOJMB C MIPUMEHEHUEM CIICIHATFHOTO 000PYIOBAHUS U INTAHUPOBKOMN MOBEPXHOCTH I
—O— JlokaeBaHHe Ha aBTOMOP(HBIX TOYBaX

A BHYTpUIIOYBEHHOE OPOILIEHUE

® KamnensHOE opoleHUE

Puc. 7.3. CHMKeHHE 3aTPAT OPOCUTEIbHON BOJbI HA YPOBHE I0JISI B CDABHEHUH C
O0OBIYHBIM I0JHMBOM 10 00P0O31aM B 3aBHCHMOCTH OT CIIOC00A OpOLIeHUS

y = -0.1148x® + 2.4559x + 0.43

Puc. 7.4. Csi3b Bogonotpedaennst (WThIC.M /T2 - BePTHKAIbHAS 0Ch)
U YPO:KANHOCTH XJIOMYATHUKA (TOHH/TA - TOPU30HTAJIbHAS 0Ch)
B III ruapomoayibsHom paiione mo 1aHHbiM H.T. JlakTraeBa
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Tadauna 7.3
OueHka BO3MOKHOT0 Bo0cOepexkeHus (Ha YPOBHE 10JI1) OTHOCHUTEIbHO 00BIYHOT0 OOPO3IKOBOI0 MOJIMBA
B 3aBHCUMOCTH OT NIPUMMEHsIEMbIX CIIOCO00B COBEPIIEHCTBOBAHNS MOJIMBA U YPOKANHOCTH XJIOMYATHHUKA
(IIT ruxpoMoayJIbHBII PAiOH)
NNe OcoGeHHocTH Ypo:xkaliHOCTh XJIONNYATHUKA, T/Ta (1/Ta)
Bapl/l-ilH-TOB TEXHOJIOTHH IHapameTpsl En.m3m. 1 1,2 1,5 2 2,25 2,55 3,15 3.8 4,5 5
OpomeHust 10 12 15 20 22,5 25,5 31,5 38 45 50
OOEraHEE . W (BomonorpebeHue) ThIC.M’/T2 2,3 3 4 5 5,4 6 7 8 9 10
0OOPO3IKOBBIN TTOJTUB
Mt (opocirensias nopya-erro) THIC.M’/Ta 1 1,7 2,7 3,7 4,25 4,7 5,7 6,7 7,7 8,7
1 KIIJ] TexHHKY TTOTMBA JTOJISI 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65
Mg, TBIC.M /T2 1,54 2,62 4,15 5,69 6,54 7,23 8,77 | 10,31 | 11,85 | 13,38
WP (npoayKTUBHOCTB) T/TBIC.M’ 0,65 0,46 0,36 0,35 0,34 0,35 0,36 0,37 0,38 0,37
HuckperHbrid monus | KT1J] JTOJISI 0,75 0,75 0,75 0,75 0,75 0,75 0,75
0e3 MpUMEeHEHUs R
) CIeHATEHOTO Mo6p TBIC.M /Ta 4,93 5,67 6,27 7,60 893 | 10,27 | 11,60
000pyIOBaHUS TIPH CHIKEHHE 3aTpaT BOJBI TBHIC.M’/Ta 0,76 0,87 0,96 1,17 1,37 1,58 1,78
ykJone nosst 0.005
M/M WP (IpoayKTUBHOCTH) T/TBIC.M® 0,41 0,40 0,41 0,41 0,43 0,44 0,43
JMCKpETHBIi OB C | K[]]] JIOJISI 0,85 0,85 0,85 0,85 0,85 0,85 0,85
IMPUMCHCHUEM N
; CIICLUATEHOTO Mg, TEHIC.M /Ta 4,35 5,00 5,53 6,71 7,88 9,06 | 10,24
00opy10BaHus 1 CHIKEHUE 3aTpaT BOJBI TBIC.M’/Ta 1,34 1,54 1,70 2,06 2,43 2,79 3,15
TJIAHUPOBKOM
TOBEPXHOCTH TOJISI WP (npoayKTMBHOCTB) T/TBIC.M® 0,46 0,45 0,46 0,47 0,48 0,50 0,49
4 Ilomus 1epe3 KIIJ1 TSt 0,73 | 0,73 073| 0,73| 0,73| 0,73| 0,73
MEXIYPSIbE Ha
CYTIIMHHCTBIX H Ms, TBIC.M’/Ta 5,07 5,82 6,44 7,81 9,18 | 10,55 | 11,92
TTTAHUCTBIX TT0YBaX CHIKEHUE 3aTpaT BOJBI TBIC.M’/Ta 0,62 0,72 0,79 0,96 1,13 1,30 1,47
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OcoGeHHOCTH YpoxaiHOCTh XJI0MYAaTHHKA, T/Ta (1/ra)
Bapjzgajj{(lTOB TE€XHOJIOTMH IHapameTpsl En.uzm. 1 1,2 1,5 2 2,25 2,55 3,15 3.8 4,5 5
OpolICHUS 10 12 15 20 22,5 25,5 31,5 38 45 50
WP (npoayKTMBHOCTB) T/TBIC.M® 0,39 0,39 0,40 0,40 0,41 0,43 0,42
MHorospycHbIi KIIJT JIOJISI 0,80 0,80 0,80 0,80 0,80 0,80 0,80
TTOTIHE fa Ms, Thic.MYra 463| 531 588| 7,13| 838| 9.63| 10,88
5 CyIECYaHbIX U
JIETKOCYTJIMHUCTHIX CHIKEHHe 3aTpaT BOJBI ThIC.M’/Ta 1,07 1,23 1,36 1,64 1,93 2,22 2,51
HnouBax WP (0poayKTHBHOCTB) T/TBIC.M® 0,43 0,42 0,43 0,44 0,45 0,47 0,46
Hoxnesanne Ha KIIJ] JTOJISI 0,85 0,85 0,85 0,85 0,85 0,85 0,85
aBTOMOP(HBIX R
6 OYBAX Mg, TBIC.M /Ta 435 5,00 5,53 6,71 7,88 9,06 | 10,24
CHIKEHHE 3aTpaT BOJBI THIC.M’/Ta 1,34 1,54 1,70 2,06 2,43 2,79 3,15
WP (npoayKTHMBHOCTB) T/TBIC.M® 0,46 0,45 0,46 0,47 0,48 0,50 0,49
Buyrpunousennoe KIIJT JIOJISI 0,98 0,98 0,98 0,98 0,98 0,98 0,98
OpOIICHUE s
7 Mg, TBHIC.M /Ta 3,78 4,34 4,80 5,82 6,84 7,86 8,88
CHIKEHHUE 3aTpaT BOJBI TBIC.M’/Ta 1,92 2,20 2,43 2,95 3,47 3,99 4,51
WP (IpoayKTMBHOCTH) T/ThIC.M® 0,53 0,52 0,53 0,54 0,56 0,57 0,56
KanensHoe KIIJT JIOJISI 0,95 0,95 0,95 0,95 0,95 0,95 0,95
OpOILIEHHUE ,
g Mg, TBIC.M /T2 3,89 4,47 4,95 6,00 7,05 8,11 9,16
CHIKEHUE 3aTpaT BOJBI TBIC.M’/Ta 1,80 2,06 2,28 2,77 3,26 3,74 4,23
WP (IpoayKTMBHOCTH) T/ThIC.M® 0,51 0,50 0,52 0,53 0,54 0,56 0,55
[InanupoBka 3emenb | KITJ] JTOJISI 0,85 0,85 0,85 0,85 0,85 0,85 0,85
[TOJIOCAMU IO s
9 TOPH3OHTATBHYIO Mg, TBIC.M /Ta 4,35 5,00 5,53 6,71 7,88 9,06 | 10,24
MIOBEPXHOCTh WU C) TBIC.M /T2 1,34 1,54 1,70 2,06 2,43 2,79 3,15
nox ykion <0.0005 | WP (npoayKkTuBHOCTB) T/TBHIC. M’ 046 | 045| 046| 047| 048] 050 | 049
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7.3 KII/l opocuTeibHOM CeTH
(oT BoOBBIIE/IA 10 OPOLIAEMBbIX IOJIEH)

JU7is OLIEHKH YJIeNbHBIX 00BEMOB BO3MOKHOTO CHIDKEHHUS BOJIOTIOAAYU B TOUKE
BbIIEla B  OpOIIAEMblii  KOHTYp (YpPOBHH  BO3MOYKHOTO  BOAOCOEPEKEHUs)
ucnonb3ytoTces 3HadeHuss KIIJ[ opocuTenpHO# ceTH OpoIaeMbIX 3eMenb B KOHTYpe
BOJIOBBIJIEJIOB.

UccnenoBanusimu CAHUMWPU ycranoBieHa 3aKOHOMEPHOCTH TMOHIKEHHS
KII/ npu yBenuuenuu moniaay Touku Beiaena KIIJ uppuraiinoHHo MUKPOCUCTEMBI
(ABII) Tem Hike, yem OoJIbIIast MIIOIIAIL MOIBEIIEHA K TOUKE BOJIOBbIIENIAa HA KaHaJe
[M.X.JIxxypabekoB wu H.T.JlaktaeB, 1983]. HopmaruBubie 3nauenus KIIJ]
OPOCUTEIBHOM CETH B KOHTYPE BOJOBBIJICNIA B 3ABUCUMOCTH OT IUIOIIAJAN BOJOBBIIETA,
CpeAHEN IIOIIAIN MTOJIUBHOIO YYacTKa, ONPEACICHHBIE 1JIs1 IOYBOIPYHTOB Pa3InUHON
BOJIONPOHUIIAEMOCTH MPUBEACHBI HA puc. 7.4.

Jns ~ oxapakTepu3oBaHHMS  BCEro  JAMana3oHa  ypOBHEH  peallbHOro
BOJOCOEpEKEHUsI TPUHUMAEM 4YeThlpe codeTaHus yciaoBui, Bausitormux Ha KIIJ]
OpPOCHUTEIILHOM CETH B KOHTYPE BOJIOBBIJIENA, IPUBECHHBIC B Tabnuiie 7.4.

IF'PYHTH mMOBBI LI eHHOWH BOJONMPOHUINAEM OCTH
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IF'pyHTHl cpefHell BOXONMPOHHUIAEMOCTH
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Puc. 7.4. Hopmatusnsbie 3HauyeHus KIIJI opocurennbnoii cetn
B KOHTYpe BOJOBbI/Ie/1a B 3aBUCMMOCTH OT IIOLIAAUBOAOBBIAEIA
U CpeJHel mIomaan noJauBHoro yuyacrka (mo H.T. JlakraeBy)
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Taoauua 7.4

Texunueckue KIIJI opocurteibHOI ceTH B KOHTYpPax BOIOBbIIEJI0B

(mo H.T.JIakTaeBy)

Ycaosus, Bausomue Ha KIII opocurensHoii ceTn

KII/ (TexHnuyeckmii)

biaronpustasie

Kanase! BEITIOIHEHE] B
’KeJIE300€ TOHHBIX JIOTKAX.
Touka BbIAETA 0OCTYKHBAET
menee 100 ra. K34 6oiee 0,9,
Y aenbHas NpOTSKEHHOCTh
kaHaJoB 35-40 m.m.ra.
CpenHsst maomaab MOJIUBHOTO
yuactka > 10 ra.

0,90

Kanasnsl npoxondr B
c1a00BOIOTIPOHUTIAEMBIX
rpyHTax. YI'B 1,5-2,0 m.Touka
BBIJIENIa OOCITY)KUBAET MEHEE
100 ra. K31 > 0,9, Y nenbHas
MPOTSKEHHOCTh KaHaJIoB 35-40
n.m.ra. CpenHsis mionaib
MOJMBHOTO y4yactka > 10 ra.

0,83

Cpennue

0,77

HeGnaronpusitaeie

Kanane! npoxoast B
€11a00BOIOIPOHUIIAEMBIX
rpyHtax. YI'B >5,0 m Touka
BbIJIeNIa 00CITyKHUBaeT Oojiee
500 ra. K31 < 0,9, YnennHas
IPOTSKEHHOCTh KaHanoB 80-
100 n.m.ra. CpenHsist miomaab
IIOJIMBHOTO y4acTka 2-2.5 ra.

0,72

OCHOBBIBasSICh Ha JTHUX 3HAUCHMSIX, OIPEICISIOTCS YPOBHU BO3MOXKHOTO
BOJOCOEPEKEHUSI MPU PA3TUUYHBIX YPOBHIX YPOXKAWHOCTU M MPHU Pa3HbIX crocobax
COBEPILIEHCTBOBAHUS OPOIICHUS Ha MOJIMBHBIX y4yacTKax (Tabu. 7.5. u puc.7.5 -7.9).
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Taoauua 7.5
OueHka BO3MOKHOT0 Bo0cCOepekeHUs (HA YPOBHE BOJOBBIIEJI0B B X0351iiCTBA) OTHOCUTEJIbLHO
00BIYHOT0 00OPO31KOBOIr0 MOJUBA B 3aBUCHUMOCTH OT MPUMEHsSIEMbIX CIIOCO00B COBEPLIEHCTBOBAHNS MOJINBA,
KII/I opocuTenbHoii ceTH u ypoxkaiiHocTH XjonyaTtHuka (III rugpoMoay/ibHbII pailoH)
NeNe OcoGeHHOCTH YpoxkaiiHOCTh XJI0MYATHUKA, T/Ta (1/ra)
];31;]: TeXHOJIOTHH IapameTpbl En.u3m. 1 1,2 1,5 2 2,25 | 2,55 | 3,15 3,8 4,5 5
B OpomeHus 10 12 15 20 22,5 25,5 31,5 38 45 50
W TBIC.M /T2 2.3 3 4 5 5,4 6 7 8 9 10
M, TBIC.M /T2 1 1,7 2,7 3,7 4,25 4,7 5,7 6,7 7,7 8,7
KT vexumxu nomsa JIOJISL 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65 0,65
Obbrambi Maép-noze teicMYra | 1,54 | 262| 415| 569| 654 723| 877| 1031 | 11,85| 1338
1 OOPO3IKOBBIA ITOTHB
B XO35HCTBaX Mp-xos mp KIJIcern=0.9 | THIC.M’/Ta 1,71 2,91 4,62 6,32 7,26 8,03 9,74 | 1145 | 13,16 | 14,87
Mp-x03 npn KIJlcern—0.83 | THIC.M /T 1,85 3,15 500 6,86 | 7,88 8,71 | 10,57 | 12,42 | 14,27 | 16,13
Mp-x03 mpu KIJicern—0.77 | THIC.M/Ta 2,00 3,40 5,39 7,39 8,49 9,39 | 11,39 | 13,39 | 15,38 | 17,38
Mp-x03 mpu KIJicern—0.72 | THIC.M’/Ta 2,14 3,63 5,77 7,91 9,08 10,04 | 12,18 | 14,32 | 16,45 | 18,59

2 JuckpetHbiid OB | KT rexsumcn nonmsa JI0JIst 0,75 0,75 0,75 0,75 0,75 0,75 0,75
0e3 MpUMeHEHUs

CHIHATHHON Moy noe ThiC.MY/Ta 493 | 567| 627| 7,60 | 893 | 1027 | 11,60

O60py,HOBaHI/I$[ npu CHUWXEHUE 3ATPAT

ykione moist 0.005 BOJIBI HA YPOBHE s

M/M HOJLI TBIC.M /Ta 0,76 0,87 0,96 1,17 1,37 1,58 1,78
CHMWXEHUE 3ATPAT BOJIbl HA YPOBHE BOJIOBBIJIEJIA
npu KITIcetn=0.90 TLIC-M3/ra 0,84 0,97 1,07 1,30 1,53 1,75 1,98
npu KIJIcetn=0.83 TBIC.M’/Ta 0,91 1,05 1,16 1,41 1,66 1,90 2,15

npu KIT[cern=0.77 ThIC.M /T2 0,99 1,13 1,25 1,52 1,78 2,05 2,32
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NeNe OcobeHHOCTH YpokaitHOCTh XJI0MYaTHHKA, T/ra (1/ra)
22‘;‘; TeXHOJIOTHH TlapameTpbl Exusm. 1 1,2 1,5 2 2,25 | 2,55 | 3,15 3,8 4,5 5
B OpOIIEHMSI 10 12 15 20 22,5 25,5 31,5 38 45 50
ripu KITeeru=0.72 TBIC.M’/Ta 1,05 1,21 1,34 1,62 1,91 2,19 2,48
KT rexsman nomsa J0JIst 0,85 0,85 0,85 0,85 0,85 0,85 0,85
Mép-none TBIC.M’/Ta 4,35 5,00 5,53 6,71 7,88 9,06 | 10,24
CHIDKEHUE 3ATPAT
JIUCKPETHBIH MOJIHB C | g JIbI HA YPOBHE
TIPUMCHCHICM 10JIsA ThIC.M /T2 1,34 1,54 1,70 | 2,06 | 2,43 2,79 3,15
CTICIHATBHOTO
3 CHIDKEHUE 3ATPAT BOJIbl HA YPOBHE BOJIOBBIJIEJIA
000pyIOBaHUs U
TJIAHUPOBKOM nprt KT Icei=0.90 THIC.M’/Ta 1,49 1,71 1,89 2,29 2,69 3,10 3,50
ITOBCPXHOCTH IOJIA npn KT lcern=0.83 TBIC.M /T2 1,61 1,85 2,05| 249| 292 3,36 | 3,79
nipu KIleeru=0.77 THIC.M /T2 1,74 2,00 2,21 2,68 3,15 3,62 4,09
npu KT Jleern=0.72 ThIC.M /T2 1,86 2,14 2,36 2,87 3,37 3,87 4,37
KITJT rexsmmon nomsa JOJIsI 0,73 | 0,73 | 0,73 073 0,73 0,73 | 0,73
Mép-none ThIC.M’/T2 5,07 5,82 6,44 7,81 9,18 10,55 | 11,92
CHIDKEHME 3ATPAT
BO/Ibl HA YPOBHE
Tonus 4epes 10JIA ThIC.M /T2 062 072| 0,79| 0,96 1,13 1,30 1,47
MEXIyps/ibe Ha
4 CHWXEHUE 3ATPAT BOJIbl HA YPOBHE BOJIOBBIJIEJIA
CYIJIMHHUCTBIX U
TJTUHUCTBIX IT0YBAX nipu KT Jleern=0.90 THIC.M’/Ta 0,69 0,80 0,88 1,07 1,26 1,44 1,63
npu KITIcetn=0.83 TBIC-M3/ra 0,75 0,86 0,95 1,16 1,36 1,56 1,77
| npu KIl/Icern=0.77 THIC.M’/Ta 0,81 0,93 1,03 1,25 1,47 1,69 1,90
npi KIlcer=0.72 ThIC.M /T2 0,87 1,00 1,10 1,33 1,57 1,80 | 2,04
5 | MuorospycHbii KT resstmion nomsa | 21075 0.80 | 080 080| 080 080| 080 0,380
HOJIUB Ha
Mép-none THIC.M /T2 4,63 5,31 5,88 7,13 8,38 9,63 | 10,88
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NeNe OcobeHHOCTH YpokaitHOCTh XJI0MYaTHHKA, T/ra (1/ra)
22‘;‘; TeXHOJIOTHH TlapameTpbl Exusm. 1 1,2 1,5 2 2,25 | 2,55 | 3,15 3,8 4,5 5
B OpOIIeHUsI 10 12 15 20 22,5 25,5 31,5 38 45 50
CyIIECUYAHBIX U CHIDKEHUE 3ATPAT
JIETKOCY TIIMHUCTBIX BOJIbl HA YPOBHE
MoYBax MoJid TBIC.M’/Ta 1,07 1,23 1,36 1,64 1,93 2,22 2,51
CHWXEHME 3ATPAT BOJIbl HA YPOBHE BOJIOBBIJIEJIA
rpu KI{ceru=0.90 TBIC.M’/Ta 1,19 1,36 1,51 1,83 2,15 2,47 2,79
pit KITIcern=0.83 TBIC.M /T2 1,29 1,48 1,63 1,98 2,33 | 2,68| 3,02
pi KTJlcern=0.77 ThIC.M’/T2a 1,39 1,59 1,76 | 2,14 | 2,51 2,88 | 3,26
npu KT Jleetn=0.72 TBIC.M’/Ta 1,48 1,70 1,88 2,28 2,68 3,08 3,49
| — JIOJIst 0,85 0,85 0,85 0,85 0,85 0,85 0,85
Mép-none TBIC.M’/Ta 4,35 5,00 5,53 6,71 7,88 9,06 | 10,24
CHWXXEHUE 3ATPAT
BOJIbl HA YPOBHE
Toxnesanne Ha 10JIs1 ThIC.M*/ra 134 154| 170] 206| 243| 279| 3.5
6 aBTOMOP(HBIX CHIDKEHUE 3ATPAT BOJIbI HA YPOBHE BOJIOBBIJIETIA
frofpax o K Tcers=0.90 ThIC.M/Ta 149 171 1,89 ] 229| 269| 3,10 3,50
ripu KI[ceru=0.83 TBIC.M’/Ta 1,61 1,85 2,05 2,49 2,92 3,36 3,79
npi KI1Jleern=0.77 ThIC.M’/Ta 1,74 | 2,00 | 2721 2,68 3,15 3,62 4,09
i KITlcer=0.72 TBIC.M /T2 1,86 | 2,14 236| 287| 337| 387| 437
7 | BHyTpunouBeHHOe | KITJT sexumn nomsa oISt 098] 098] 098] 098] 098] 098] 098
OpOIIEHHE s
Mép-none TBHIC.M /Ta 3,78 4,34 4,80 5,82 6,84 7,86 8,88
CHIXEHUE 3ATPAT
BOJIbl HA YPOBHE
TTOJIS TBIC.M’/Ta 1,92 2,20 2,43 2,95 3,47 3,99 4,51
CHWXEHME 3ATPAT BOJIbl HA YPOBHE BOJIOBBIJIEJIA
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NeNe OCoBeHHOCTH YpoxkailHOCTh XJI0MYAaTHHKA, T/Ta (1/Ta)
22‘;‘; TeXHOJIOTHH TlapameTpbl Exusm. 1 1,2 1,5 2 2,25 | 2,55 | 3,15 3,8 4,5 5
B opoireHust 10 12 15 20 22,5 25,5 31,5 38 45 50
ripu KT leern=0.90 TBIC.M’/Ta 2,13 2,45 2,71 3,28 3,86 4,43 5,01
npu KT cern=0.83 THIC.M’/Ta 2,31 2,65 2,93 3,56 4,18 4,81 5,43
npu KIlcern=0.77 THIC.M’/Ta 2,49 2,86 3,16 3,83 4,51 5,18 5,85
pu KT lcern=0.72 THIC.M’/Ta 2,66 3,06 3,38 4,10 4,82 5,54 6,26
KITJT rexmmn nommsa ITOJISL 0,95 0,95 0,95 0,95 0,95 0,95 0,95
Mep-none THIC.M’/Ta 3,89 4,47 4,95 6,00 7,05 8,11 9,16
CHMXEHUE 3ATPAT
BOJIbI HA YPOBHE
IOJISA TBIC.M’/Ta 1,80 2,06 2,28 2,77 3,26 3,74 4,23
Kanenbnoe
8 CHWXEHUE 3ATPAT BOJIbl HA YPOBHE BOJIOBBIJIEJIA
OpOIIIEHHUE
pu KT lcern=0.90 THIC.M’/Ta 2,00 2,29 2,54 3,08 3,62 4,16 4,70
ripn KT leern=0.83 TBIC.M’/Ta 2,17 2,49 2,75 3,34 3,92 4,51 5,09
| npu KIlTcern=0.77 THIC.M’/Ta 2,33 2,68 2,97 3,60 4,23 4,86 5,49
pu KT Icetn=0.72 TBHIC.M’/Ta 2,50 2,87 3,17 3,85 4,52 5,20 5,87
9 [Tnanuposka 3eMenb | KT rexsmen nommsa IIOJISL 0,85 0,85 0,85 0,85 0,85 0,85 0,85
[I0JI0CAaMHU IIOJ s
FOPH3OHTATBHYIO Mép-none TBIC.M /Ta 4,35 5,00 5,53 6,71 7,88 9,06 | 10,24
TIOBEPXHOCTb HIIA CHUXEHUE 3ATPAT
IO YKJIOH <0.0005 BOJibl HA YPOBHE
IOJIS THIC.M’/Ta 1,34 1,54 1,70 2,06 2,43 2,79 3,15
CHIDXEHUE 3ATPAT BOJIbl HA YPOBHE BOJIOBBIJIEJTA
mpu KITJIcetn=0.90 TBIC.M3/F3. 1,49 1,71 1,89 2,29 2,69 3,10 3,50
i KT Teeri=0.83 THIC.M’/Ta 1,61 1,85 2,05 2,49 2,92 3,36 3,79
npu KIlcern=0.77 TBHIC.M’/Ta 1,74 2,00 2,21 2,68 3,15 3,62 4,09
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NeNe
Bapu
AHTO

Oco0eHHOCTH
TEeXHOJIOIrMHU
opoleHust

YpoxkaiiHOCTH XJI0MYATHUKA, T/Ta (1/ra)

TlapameTpbl Exusm. 1 1,2 1,5 2 225 | 2,55 | 3,15 | 3.8 4,5 5
10 12 15 20 22,5 25,5 31,5 38 45 50
rpn KT leern=0.72 TBIC.M’/Ta 1,86 2,14 2,36 2,87 3,37 3,87 4,37
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CHmzKeHHe 3aTPaT HA YPOBHe

BOJOBBIJE/]A, THIC.M */Ta

0,0 - ‘ ‘ ‘ ‘ ‘
3

32 34 3,6 38 4 42 44 46 48
Ypo:kaiiHOCTH XJOMYATHUKA, T/Ta

—@— KarenpHOE OopollIeHHe

¢ IlnanupoBka 3eMellb [10JI0CaMU 110 TOPU30HTAIBHY 10 HOBEPXHOCTh MM 1o yKiIoH <0.0005
BHyTprnouBeHHO€E OpoOILIEHUE
JoxneBaHre Ha aBTOMOP(HBIX TOYBAX
JIVCKpETHBIH MOJIMB C MPUMEHEHHEM CIIEIIHAILHOTO 000pyI0BAHHS U TUITAHHP OBKOI MTOBEPXHOCT
JIuCKpeTHBIH oJMB 6€3 MPUMEHEHHSI CIIEIMATBHOTO 000pyIoBaHus mpu ykione ot 0.005 m/m
ToymB Yepe3 MexXAypsIibe Ha CYTITMHUCTBIX M TIIMHUCTBIX TIOYBaX
MHOTOSIPYCHBIH TIOJIMB Ha CYyTIECUAHBIX U JIETKOCYIJIMHUCTBIX TTOYBaX

o p n

D> e

Puc. 7.5. YpoBHu BogocOepe:keHus B ToUKe BogoBbIaena B xo3siicTea (KILI cetu=90%)

CHuKeHMeE 3aTpaT Ha YPOBHE

3

BOJOBBIZIEIIA, THIC.M/Ta

4,0

1,5 &

0,0\ T T T T T T T T T T T T T T 1
22 24 26 28 3 32 34 36 38 4 42 44 46 48

s

YpoxaitHOCTh XTOTTYaTHUKA, T/Ta
—&— KanenbHoe opoieHue
¢ IlnanupoBka 3eMellb I0JI0OCAMU 10 TOPU30HTANIBHY 0 NOBEPXHOCTh MM 101 yKIOH <0.0005
BuyT1punouseHHoe opolieHue
JoxneBaHre Ha aBTOMOP(HBIX T0UBAX
JIMCKpeTHBIH MOJIMB C MPUMEHEHHEM CIIEHaIbHOTO 000pyA0BaHMS U IUITAHUP OBKOI MOBEPXHOCT

o p Nu

JuckpeTHblil moymB 6e3 MpUMEHEHHsI CIIeMaIbHOTO 000pyaoBaHus pH ykinoHe nois 0.005 m/m
Tonme Yepe3 MeXIypsabe Ha CYTITMHUCTBIX M TIIMHUCTBIX TOYBAX

D> e

MHOFO}IpyCHLIﬁ TI0JIMB HAa CYNECYAHBIX U JICTKOCYTITIMHUCTBIX IMOYBAX

Puc. 7.6. YpoBHu BogocOepe:keHus B TOUKe BoaoBbIaena B xo3siicTBa (KIL cetu=83%)
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3

BOJOBBIZIE]IA, THIC.M/Ta
»
()
Il

CHUKEHHeE 3aTpaT Ha YPOBHE

0,0 T T T T T T T T T T T T T T T 1
2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5

VYporxxaitHOCTh XTOTYATHUKA, T/Ta

—@— KanenpHOE OpollIeHHe
¢ IlnanupoBka 3eMellb [10JI0CAaMU 110 TOPU30HTAIBHY 10 HOBEPXHOCTh MM 1o yKiIoH <0.0005

o p n

D> e

BayTpunouseHHoe opomeHne

JoxneBaHre Ha aBTOMOP(HBIX TOYBAX

JIMCKpETHBIH TTOJMB C TPUM eHEHHEM CIIeIHaIEHOTO 000PYIOBaHNS U INTAHUPOBKOH TIOBEPXHOCT
JIMCKpeTHBIH oJMB 6€3 MPUMEHEHHSI CIIEIMATBHOTO 000pyIoBaHus pu ykione noist 0.005 m/m
[NoymB gepe3 MeXIypsabe Ha CYTIMHNUCTBIX M TNIMHUCTBIX TOYBAX

MHOTOSpYCHBIH ITOJIMB HA CYNECYAHBIX U JIETKOCYTJIMHICTBIX ITOYBAaX

Puc. 7.7. YpoBHu BogocOepe:keHus B TOUKe BoAoBbIaeaa B xo3siicTBa (KILI cetu=77%)

CHUXeHME 3aTpaT Ha YPOBHE

BOJIOBBIJIENA, THIC.M3/Ta

SO NN WWA AN
Shouhocuouhououo

2 22 24 26 28 3 32 34 36 38 4 42 44 46 48 5

YpoxaitHOCTh XTOTTYaTHHKA, T/Ta

—@— KanenbHoe opoienvie

¢ IlnannpoBKa 3eMens MOJI0CaMH IOJ] FOP U3OHTANIBHY 0 IOBEP XHOCTh WK 1o y ki1oH <0.0005

B BnyTpunouseHHoe opoleHue

A JloxneBanye Ha aBTOMOP (HBIX TIOYBAX

o JIMCKp €THBII TOJIHB C TP IMEHEHHUEM CIIEHATEHOTO 000 Y JOBaHHS U IUTAHUP OBKOH MOBEP XHOCTH TIOJIS
JIuckp eTHBIH OB G€3 NP UMEHEHHS CIICIUAILHOTO 000p Y AoBaHus npu ykioHe nosist 0.005 m/m

TTonus Hep €3 MEOXKAY pAAb€ Ha CY IVNIMHUCTBIX U I'NTMHUCTBIX MOYBax

> e

M HOI'osIpy CHBIH ITOJIVB HA Cy IECHAaHbIX U JIETKOCY INTMHUCTBIX TMOYBax

Puc. 7.8. YpoBHu BogocOepe:keHus B ToUKe BoaoBbiaesna B xo3siicTea (KILI cetu=72%)
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8. Ounenku TpedyeMbIX MHBECTHIIMIA HA BoAOCOeperamonue
TE€XHOJIOTHH B CONMOCTABJIEHUH ¢ BO3MOKHOM NMPUOBLIBIO

JlocTrKeHue MOTEHIMAIbHO BO3MOXKHOU YPOKaWHOCTH, IPU OJHOBPEMEHHOM
CHW)KGHHM  3aTpaT  BOJbI,  OOYCJOBJIEHO  JOCTaTOYHO  OOIIEM3BECTHHIMU
MEpPONPUITUSIMU, @ WMEHHO: MPUMEHEHHE KaleJIbHOTO OPOIICHMS, TOKICBaHUS M
Ja3epHON MJIAHUPOBKU TOJUBHBIX YYaCTKOB. DTH TEXHOJIOTUU TMO3BOJISIOT CHU3UTH
3arpaThl BoJbsl Ha 10-40% 10 CpaBHEHHIO C MCIIOJIb3YEMbIM OOpPO3KOBBIM MOJIHUBOM.
OpHako, TepedncIeHHbIE CIOCOOBI TOBBIMIEHUS (PPEKTUBHOCTH HCIIONIb30BAHUS
BOJHBIX PECYpCOB TPEOYIOT 3HAYMTENIbHBIX KAMUTAJIOBIOXKEHUU, ISl OKYHaeMOCTH
KOTOPBIX HEO0OXOAMMO, MO SKCHEPTHHIM OIICHKaM, MOBBIIIEHUE YPOKAMHOCTU HE
meHnee, yemM Ha 20-30%. be3ycioBHO, B yCJIOBUSIX CHM)KEHHUSI BOJHOCTH PEK M
COOTBETCTBEHHO BOJ000ECHEUYEHHOCTH, OCHOBHOM, JEWCTBEHHOW MEpOMl MOBBIIICHUS
3¢ (HEKTUBHOCTH HMCHOJIB30BAHUS OPOCUTENILHOM BOJbI Ha MOJIUBE CEJIbXO3KYJIbTYP
SBIIIETCA MPUMEHEHUE O0JIee COBEPIICHHBIX METOJIOB U cpeCTB opoiieHus. Co3nanue
B TEpPCIEKTHBE B IIUPOKUX MacmTabax TaKUX OPOCUTEIBHBIX CHUCTEM JUIS
paliOHMPOBAHHBIX MO 3TUM CIIOCOOAM MOJUBOB 30H HEM3ZOEXKHO.

N3 nanbonee 3¢ hekTuBHBIX BOOCOEpEraromuX CIIOCOOOB OPOIICHHUS MTUPOKO
U3BECTHBI TaKHe, KAK BHYTPUIIOYBEHHOE, KarelbHOoe, noxkaeBanue. OIHAKO, B KAXKIOM
KOHKPETHOM CJIy4ae BOIPOC IEIeCO00Pa3HOCTH BHEPEHHUS KalUTAIIOEMKUX CITIOCOO0B
U CPEACTB COBEPIICHCTBOBAHUS TIOJHMBA JIOJDKCH PEIIAThCS HA OCHOBE TINATEIBHBIX
TEXHUKO-KOHOMUYECKUX PACUETOB.

B kauectBe 0a30BOro BapwaHTa, OTHOCHUTEIIBHO KOTOPOTO BEACTCS TEXHHUKO-
PKOHOMUYECKOE COMOCTABJICHUE MPUMEM TPAJAUIIMOHHBIM OOpPO3IKOBBIM TOJIUB
XJIOMYaTHUKA B aBTOMOPGHBIX ycnoBusax Il ruapomoaynbHOro paiioHa.

B kauecTBe XapaKTEpHUCTHUK COBEPIIEHHBIX CIIOCOOOB U CPEACTB IMOJIUBA
BOCIIOJIb3YEMCSI TEXHHUKO-YKOHOMUYECKUMHU TIOKA3aTeIsIMU, OCHOBAaHHBIM HA JAHHBIX
V3Boanpoekta u CAHUNPU (nepBrie ueTbipe cToabd1a Tabauisl 8.1).

Bononorpebiaenue XJ0mMUaTHUKA NPU YPOBHE ypoxkas 3.5 T/ra COCTaBIISET
nopsiaka 6.45 teic.m’/ra. (Ta6i.8.5).

3arpaThl BOABI — «OpYyTTO-TIOJNIE» HA 3TOT YPOBEHBb ypOXKas MpPHU CPEIHEM B
V36ekucrane KI1T,,; =60 % cocrassar 10.8 Teic.m’/ra.

[Ipumensis Te WM WHBIE CPEACTBA COBEPIICHCTBOBAHUS MOKHO JIOCTHYb
skoHoMur 0T 2500 ThIC.M'/Ta (ONTHMMU3UPOBAHHBIM MOJAMB 10 0OOpo3gaM ¢
HCIOJIb30BAHUEM TMOKUX U KECTKUX MOJUBHBIX TpyOonpoBoaoB — K11/ ;x —78 %) 1o
4200 Thic.M’/ra (BHYTpHIIOUBEHHOE OpolteHHe - KIT T 0., —98 %).

Tpebyemble WHBECTHIIMM HA M° COKOHOMJIEHHON BOJIBI COCTABIIAIOT IPU TOM
(puc.7.10):

eor 0.65 $/M° (omHoGOpTHBIE 3eMisiHBIE opocurend) g0 2.20  $/m’
(cranoHapHOE JOXKIEBaHUE)
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IIpH CXKErOAHBIX SKCILTYATAIIMOHHBIX 3aTpaTax:

eor 0.01 $/M° (ommoGoprHble 3emisiHble opocurenu) g0 0.10  $/m°
(cTarmoHapHO€ J10K/I€BaHUE)

U EXKEroJIHbIX CYMMApHBIX U3JIEPKKaxX MO BOJOCOEperalwmuyM cucteMam
OpOILIEHHUS:

eor 0.06 $/M° (IMCKpPETHOE pEryIMpOBaHUE BOJONOAAYM B OOpPO3IBI C
UCIIOJIB30BaHMEM TMOKUX M KECTKUX IOJIUBHEIX TPyOompoBoaoB) 10 0.24 $/m’°
(cTarmoHapHOE JT0KICBAHUE).

[To nannsim ontenok WUFMAS-98, npoBeneHHbIM AJist 68 10J1ei XJ10MyaTHUKA
B 1998 rony B Y30ekucrane Ha BbIpallluBaHuE ypokass ypoBHsS 3.5 T/ra Xo3siicTBa
3arpaunBaiu 360 $/ra nmpu cpeHEl CTOMMOCTH Peali30BaHHOTO XJIOMKA-Cchipia — 760
$/ra, 1.e. yncras nmpubbLTL X035iicTB cocTasisiia — 400 $/ra.



Tao6auua 8.1

TexXHNKO0-IKOHOMHYECKHeE NMOKA3aTeJ M C0CO00B U CPEICTB NMOJMBA B YCJIOBUAX HX ONITUMAJIBLHOT0 NPpUMeHeHHs (10 JaHHbIM
V3poanpoexkra u CAHUUPH)

Kanuranoenomenuis B ZaTpaTel EOHOEI Tpetyemele mHEHEBcCcTHUHH Ha|OpHEHTHPOBOHHEIR Hs ouencx WUFMAS-98 gna|PacueTnere
OPOCHTENEHYI CETE H "SpyTTO-nONE" Ha, W BIOHOMTEHHOR BOMRT POk PEHOEALIHH 58  momed  XMONYATHHMEA Ha|ToKasaTenH
TEXHHKY NCIHER ypoxal 3.5 Tira HHEECTHITHIE ¥pOBSHE Ypokad 3.5 Tira "3aTPATEI-IPHOEINE"
B TOM HHCTIE: Exeromn
KIA i Emeronsere
Swcnnya Bosmoms SHCITY AT
Bofochep HSTEPEIH oo =2aTPaTEl
TALHOHH . ast AITHOHHELS w npuSEIIE
Crnocobel H  TEXHHHUECKHE CpPelcTEa Erammei COBpEMEH Kamurano EBofocOepEraole [SATPATET *OIHCTE .
E T.H. b1 opH o SKOHOMHA CTPOHTEN . SATPATED . KO3HCTE
monHEa TEXHHKE HEIH EnoxecHEH |[Tonneror cHoTeMe [*o3aHCTE |UeHa Ha
CTOHMOCTE |3aTpPaThl Bofocbep EOABI ECED |BHO- NOMHEBHOE no npHbLITE a npH
moTMHBA .. |ypoBeHE B o OpolIeHna a Ha|peanHzor . EEIpAllHE
Beero  |memmemore erapcms o MOHTaXH |0bopyOoE Bcaoctbep TomARCTE EHEApPSHH
(cpenuuit opocHTen |obopynos BLIPAINHE |aHHOrO anne
cbopynoEa TEXHHKE BIE aHHE EWEHHED a
KI1O BHYIO AHHA aHue Vpomad vpoxait+
HAL TMOTHER T paboTeI Bopochep
nona=0.6) CETE ypoxad Eonochep
SKEHHA
eweHHe
Fira Tira Fira miira miira vira Fine® i Eir ner net B Einr® | Fira*ron $ira $ira Fira fira $ira
TNonee no BoposgaM, ¢ HCIOTB3CEAHHEM
ruCEHX H  EECTHEHX TpYOONpoBONCE,
paboTAICIHY oT MOTKOBCH ceTH
2390 30 50 0.78 2300 10 300 2500 0.98 0.92 0.04 20 3 0.02 0.08 195 360 Ta0 400 555 205
To ®e, ¢ HCOONBSCBAHHEM THEKHX H
EECTHHY TPYOoIpoEoOoE, paboTakommn
OT 2aKpPEITOH ceTH 2050 115 50 0.78 2300 10 800 2500 0.82 0.77 0.05 20 3 0.02 0.07 185 360 760 400 545 115
To ®e, ¢ HCNONE3OBAHHEM CTALHGHAPHELL
2AIPEITEIE CHCTEM 3 680 60 25 0.78 2300 10 800 2500 1.47 1.45 0.02 20 5 0.01 0.09 218 360 760 400 578 182
To e, ¢ HCHONEZOBAHHEM CIHOGCPTHELX
SEMITIHLIL OPOCHTENEH 1 960 85 20 0.82 7900 10 800 25900 0.67 0.65 0.03 8 3 0.01 0.09 265 360 760 400 625 135
Te xe, ¢ OHCKPETHEIM (HMITYTIBECHEIM)
PECYIHPOEAHREN BOIONCNATH B Goposan
H ¢ HCOOMBSOBAHHEM THOIMX H KeCTHHX
TPYEOIPOEOACE, paboTarmHL oT
noToBoH ceTH 2530 140 55 0.85 7600 10 300 3200 0.79 0.75 0.04 20 5 0.02 0.08 203 360 Ta0 400 583 198
To ®e, ¢ OHCKPETHEIM (HMITYTIBECHEIM)
PECYIHPOEaHASM ESOCIONAYH B GoposaEl
H ¢ HCOCTBE3CERHHEM THOKHI H KSCTHHX
TpYGOIpPoBOACE, paboTarOIIHE oT
3a¥pPEITOR CeTH 2215 165 55 0.85 7800 10 300 3200 0.70 0.64 0.05 20 5 0.02 0.06 191 360 Ta0 400 551 210
Hoxnepanne NepeIBHXHEIME MAIITHHaME
3 400 1 200 100 0.8 2100 10 300 2700 1.26 0.8l 0.44 20 8 0.04 0.13 360 360 Ta0 400 720 40
Hoxnepanne CTalHCHAPHEIME
CHCTEMAMH 7025 960 330 0.85 7600 10 300 3200 2.20 190 0.30 20 8 0.10 0.24 753 360 Ta0 400 1113 -353
Kanenenos — opolleHHE — NPONANIHELX
SRMECKOKO3ARCTESHHELL KYTETY P 3170 4 810 150 0.95 6800 10 300 4000 2.05 0.84 1.21 10 10 0.04 0.24 967 380 Ta0 400 1327 =567
BryTpunousernos opomenne 6690 3 940 100 0.98 6600 10 300 4200 1.59 0.65 0.94 20 10 0.02 0.15 632 360 Ta0 400 992 -132

IMPUMEYAHMUE: TIpu pacyetax KanuTalIbHBIX 3aTpaT MPOM3BeAeH nepecuet ieH 1984 roga, ncxoas u3 mpuOIM3UTENHHOTO COOTHOMIEeH S Ha TOT nepuoy 1$ CIIIA=I1 py6.
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Puc. 8.1. TpeGyeMble MHBECTHIHH HA M’/CIKOHOMJIEHHOH BOJBI

Takum 00pazoM, IpHU BHEIPEHUH KAITUTATOEMKHX BOJAOCOEpEralnx cnocoooB
C Y4eTOM H3JCP)KEK, CBSI3aHHBIX C 3THM BHEAPCHHEM peasibHasi MPHOBLIb XO3SHCTB
OpU  CYHIECTBYIOIIEH KOHBIOHKTYpE 1I€H Ha XJOMOK-ChIpell ©  (aKTOpsl
CeNbXO03MPOU3BOJICTBA COKPATUTCS, @ BHEAPEHUE CUCTEM CTAIMOHAPHOTO JA0KICBaHMUA,
KameJpHOTO M BHYTPHUIIOUYBEHHOTO OpOIICHHS B HACTOAIIEE BPEMS COMPSHKEHO C

s . 4
yOBITKAMM ISl XO3SIUCTB, T.€. HEBO3MOXKHO ©€3 TOCYAapCTBEHHON MOIIEPKKH
(puc.8.2).

* B macrostuee BpEMsI PEHTa0ETBHOCTh CUCTEM KallelIbHOTO OPOIICHHS BO3MOXXHO 00€CIIeunTh JIHIIb Ha 3-uii, 4-
Bl TOZl BO3MIENTBIBAHUS CEIBXO3KYIIETYpP CBOOOTHOM peann3aliy IUI00-0BOIIHON MPOIYKIIHH.
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‘IzanaTu Ha ypoxaiitBonocOepexxenne $/ra Mupubsiianb $/ra‘

Puc. 8.2. 3aTrpaTsl 1 npuObLIbL X0351iCTB IPU BHEAPEHUH BoJ0cOepeskeHUsI(HA mpuMepe
XJIOMYATHHUKA ¢ YposkaitHocThIO0 3.5 1/ra B Il ruapomoayibHoM paiioHe)
B sepxnux cmpokax npusedenvt yoenbHble 00bEMbL B03MONCHOU IKOHOMUU B0ObL
OMHOCUMENbHO 00bIYHO20 NOAUBA NO HOPO30aM

B Omwmxkaitiee ke BpemMsi pedb MOXKET WJTH JIMIIb O COBEPIICHCTBOBAHUH
CYIIECTBYIOLIUX CIIOCOOOB MOBEPXHOCTHOIO MOJIMBA MYyTEM ONTUMHU3ALUN TEXHOJIOTUI
U OpraHu3aluM II0JMBA, BO3POKICHUM HEKOTOPBIX W3 NPUMEHSBIIUXCS paHee B
PErMoHE PAIIMOHAIBHBIX MPUEMOB TEXHUKHU MOJUBA (MHOTOSPYCHBIM MOJIUB, TOJIUB C
Yepe0BaHUEM MTOJIMBAEMBIX M CYXUX MEKIYPSAIUi).

Hapsimy c¢ oTum, crieayer pas3BHBaTh HampaBiICHHE, CTUMYJIUPYIOIICE
NPUMEHEHHE COBPEMCHHBIX BHJIOB IIOJIMBHOW TEXHUKHM B YACTHBIX W apPEHIHBIX
X034MCTBaX. 37ech HeoOxoauma pa3paboTka CHUCTEMBI II€JIEBOTO  JIBTOTHOTO
KpenuToBaHus (hepMepoB I PUOOPETCHUST UMH COBEPIICHHOHN MOJIMBHON TEXHHKH.
Oco0eHHO ATO aKTyalbHO JJIsi JOPOTOCTOSIIIUX CUCTEM JOXKACBAaHUS W KarelbHOTO
OpOIIEHUS.

AnbTEepHATUBHBIMU ~ BapHaHTaMHU HaubOosiee KaUTAJOEMKUM  CIocoOam
Bosi0cOepexkeHus (KareiabHOe OPOIIICHHE, BHYTPUIIOUBEHHOE OPOIIICHHUE, JOK/ICBaHHE)
SBIISIIOTCS MEHEE KalMTaJOEeMKHE CIOCOOBI: IJIAaHHPOBKA 3E€MENb IOJIOCAMU TIOA
TOPU3OHTAIBHYIO MOBEpXHOCTh win 1nox ykiaoH <0.0005 wu  auckperHoe
peryiupoBaHue Bojomnoaadyd B Oopo3apl. CnemoM  MIyT BogocOeperarouue
TEXHOJIOTUM TPAJUILMOHHO MpPHUMEHSEMbIE B XO3SIMCTBaX C BBICOKOW KYJbTYpO
OpOIIAEMOro 3eMJIeIeHs U He TPeOYIOIre HMHBECTUIIUI ISl OCYIIECTBICHHS: MOJIUB
gyepe3 MeXIypsaabe (Ha CyTIMHUCTHIX M TJIMHUCTBIX MOYBaX) M MHOTOSIPYCHBIN TTOJIHB
(Ha cynecyaHbIX U JIETKOCYTJIMHUCTBIX TOYBAX).

B Hacrosmmii  MOMEHT  HECOOTBETCTBHE  3aKyNOYHBIX  IIeH  Ha
CEIIbCKOXO3SMCTBEHHYIO MPOIYKIMIO I[eHaM Ha YHEPrOHOCUTENH W 000pyIOBaHHE,
dbakTUYeCKu TPUONMMKEHHBIM K I[€HaM MHPOBOTO pBhIHKA, HE CIIOCOOCTBYET
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3aMHTEPECOBAHHOCTU (EepMEpPOB BKIIAJBIBATh CPEACTBA B MOJCPHU3ALMIO TEXHUKHU
MOJINBA.

Pemaromum ¢akTopoM NMPUMEHEHHs COBEPIICHHON TEXHHMKH TOJHMBA JOJDKHA
OBITh 3aMHTEPECOBAHHOCTh M MHHUIMATHBA caMux (epmepoB. [lonbITku rocynapcraa,
OTPacCi€BbBIX MHUHUCTEPCTB BOJIEBBIMU PELICHUSMU CTUMYJIMPOBATh IPUMEHEHUE
COBEPLICHHOM TEXHMKH IIOJIMBA, KAaK IMOKA3bIBACT BECh IIPOLLIIBIM OIBIT, OKa3bIBAIUCH
TIIETHBIMU.

Cucrema MNOBBIIICHUS YPOBHA pPAUOHAJIBbHOCTH BOJOIIOJB30BAHHA OOJIKHA
npeaycMaTrpmuBaTb [CJICHAIIPABJIICHHY IO pa60Ty BCCX 3aUHTCPCCOBAHHBIX B
3(1)(1)6KTI/IBHOM HCIIOJIb30BAHUMU BOJbI CTOPOH B HYCTBIPCX B3aAMMOCBS3daHHBIX
HaITpaBJICHUAX:

® COBEpUICHCTBOBaHHUE MPABOBOM 0a3bl
® COBEpUICHCTBOBAaHME HOPMATUBHO-TEXHUYECKOU 0a3bl
® BO3POXKIECHHUE MPOU3BOACTBA MOJUBHON TEXHUKH

® CO3/IaHHE CETH JICMOHCTPAIIMOHHBIX CHCTEM M YYacTKOB JJIsd OOydYeHHS
MPAKTUUYECKUM TpPUEMaM PAIlMOHAIBHOTO BOJOIMOJIL30BaHUSI U TPABOBBIM
BOIIPOCaM BOJOICTICHUS

® CO3JAaHMC 30HAJIBHBIX HCHTPOB BHCAPCHUS COBCPIICHHBIX MCTOJOB B ITPAKTUKY
opomacMoro 3eMJICcAciausd.

Hcxons, u3 sToro menecoobpazHa pa3paboTKa CTpaTeTMH HALMOHAIBHON
CUCTEMbl TMOBBIUIEHUS YPOBHS PALMOHAIBHOCTU BOJOIOJIB30BAHUS C Y4YETOM
cnenupUYecKux 0COOEHHOCTENW OpOLIAEMOro 3eMJieAens MPUPOJIHO-KINMATUYECKUX
30H U HallMOHAIBHBIX 3aKOHOB O 3eMJI€ U BOJIE.
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