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BBenenune

Menuopanust (yaydllleHHE) 3€MeNb SBISETCA BaKHOW COCTaBJISIONICH
npupoao00ycTpoiicTBa. Menuoparus — 3T0 KOPEHHOE U3MEHEHHE KOMIIOHEHTOB
OPUPOABI, OCYIIECTBISIEMOE JJi TOBBIIIEHUS MOTPEOUTENHCKON CTOMMOCTU
(mone3HoCcTH) 3eMenb. B oTinure OT BpeMEHHBIX MEPOTNPUATUN MO YIYUIICHUIO
3eMelb (pacuucTKa MOBEPXHOCTH, BCIAIKA, YIOOpPEHUS W T.I.) MEIUOpaIus
OPUBOJIUT K (PyHIAMEHTAIBHOMY JIMTEIIBHOMY M3MEHEHUIO MPUPOJIHBIX YCIIO-
BUU WJIM KOMIIOHEHTOB IIPUPO/IbI, COXPAHSIOIIEMYCS IECATKUA U COTHH JIET.

[To cBOEMy Ha3HAYECHUIO BBIJICIISIOT: 3€MJIA CEJIbCKOXO3SIMCTBEHHOIO Ha-
3HA4YEHUS, WU CEICKOXO3SIMCTBEHHBIE; JJeCHOTO (OHa; BOAHOrO (hOH/A; HAce-
JICHHBIX MYHKTOB; MPOMBIIIJIEHHOCTH, TPAHCIIOPTA, CBSI3U; O3J0POBUTEIBHOTO,
PEKpEaIMOHHOTO, UCTOPUKO-KYJIbTYPHOTO, HAy4YHOTO HA3HAYECHUS; OOOPOHHBI;
roCyIapCTBEHHOTO 3araca.

Hcxong u3 31oro, pa3inyaroT: MEJIHOPALUIO CEIIbCKOXO3SIMCTBEHHBIX 3€-
MeJlb, MEJIMOPAIIUIO JIECHOTO, BOJHOTO (POH/IOB, HACEICHHBIX IMYHKTOB U T.1. B
CEJILCKOM XO351CTBE HACUUTHIBAETCA OKOJIO 40 BUAOB MEIMOPALIUU, B IECHOM —
okojio 15 [19].

Knaccuduxkaius menvopaiuii onpeaensercss TeM, Kakol U3 TPUPOIHBIX
MIPOIIECCOB UJTM KaKYH COCTABJISIONIYI0 (PYHKIIMOHUPOBAHUS T€OCUCTEMBI HYX-
HO MOJAM(UIIUPOBATH UCXOIS U3 UCTIONB30BaHUA 3eMelb. COBPEMEHHbBIE MEIINO-
paIuu SBISIOTCS KOMIUIEKCHBIMU, T.€. 3a4aCTyI0 HEOOXOAMMO MPOBOJAUTH OJTHO-
BPEMEHHO BOJHBIE, XUMHUYECKHUE, TEIUIOBBIE U APYTU€ MEIUOPALHNH, KOTOPHIE B
CyMMe atoT OonbIInii 3peKT, yem pas3aenbHOe X NPUMEHEHHUE.

MennopatuBHbIE TEXHOJIOTHH — 3TO CJIOXHBIE JIOPOTOCTOSIIIUE PECYPCO-
€MKHE PHEPrOEMKHE MEPONPUSATHS, KOTOPHIE MPOBOASATCS B TECUEHUE JJIUTEIIb-
HOrO BpeMeHH. [l uX OCylIeCTBIEHUS HEOOXOJMMO CO3/IaHHE KOMILIEKCa
CJIO’KHBIX MH)XEHEPHBIX COOPYKEHUU U YCTPOUCTB, HAJI)KHO (YHKIIMOHUPYIO-
IUX B PA3HOOOPA3HBIX MPUPOJHBIX YCIOBUSIX. ITHU MPUPOJHBIC YCIOBUS Upe3-
BbIYAMHO U3MEHYHBBI U YaCTO JAXKE IKCTPEMAIIbHBI.

MennopatuBHast cucrema, T.€. KOMIUIEKC COOPYKEHUU, YCTPOUCTB, Ma-
IIUH U 000pYyIOBaHUS, SIBJSETCS CIOKHOW MHXKEHEPHOW CHUCTEMOUW M paccMart-
pHUBaeTCs KaK MPUPOJTHO-TEXHOTC€HHBIN KOMILIEKC [3].

B yueGHOM TOCOOMY B OCHOBHOM PacCMaTPHUBAIOTCSI METHOPATUBHBIE Me-
POIPUATHSL HA 3€EMJISIX CEJIbCKOXO3SIMCTBEHHOIO Ha3zHadeHusd. Llenpro menuopa-
UM CEJIbCKOXO3IMCTBEHHBIX 3€MENb SABISETCS PACUIMPEHHOE BOCIPOU3BOJICTBO
IUIOJIOPOIUS TIOUBBI ISl MOJIYYEHHUS] BBICOKOM YPOKAWHOCTHU CEIIbCKOXO3AMCT-
BEHHBIX KYJIBTYpP MPU S3KOHOMHOM PAacCXOJI0BAaHUM MPUPOJHBIX PECYPCOB, C HE-
JOMYIICHUEM UJIU KOMITEHcalen yiiepoa oKpyx arolieit cpee.

CylHOCTh MEMMOpPALMU CEIBCKOXO3AMCTBEHHBIX 3€MENb 3aKIIFOUAETCS B
LEJICHANIPABICHHOM Kauye€CTBEHHOM HM3MEHEHMM COCTaBa M CBOWCTB IIOYB U
YIPaBJIECHUH IOYBEHHBIMH IIPOLIECCAMU.
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VYyebHoe mocoOue TOCBAIIECHO pasfeiny IUCHUIUINHBI «Menmnoparus u
PEKYyJbTUBALNS 3EMEb» — MEIUOpalus 3€MeNb U NPEAHA3HAUYECHO IJISI MTOArO-
TOBKH K 3a4€Ty MO KypCy U MEKJIUCIUIUIMHAPHOMY 3K3aMEHY IO CHEIUaIbHO-
CTH, a TAKXK€ JIJISl UCTIOJB30BAHUS B TUTIIOMHOM MPOECKTUPOBAHUU.

[Ipu moaroroBke marepuana IJjsi y4eOHOTO IOCOOWSI HCIIOIh30BaHbI
y4eOHO-METOIMUYECKUE MaTepUalibl U3BECTHBIX CHEIMAIUCTOB B 00JacTU MpH-
pomooOycTpoiictBa u menuopanuu 3emenb A.H. Kocrtsakosa, E.C. Mapkosga,
C.®. AepnsinoBa, A.1 T'omosanoa, T.M. Cypukosoii, M.I'. T'onuenko, b.C.
Macnosa, E.Jl. Ca6o, b.b. lllymaxoBa u np.



1 XapakTepucTHKA CeJIbCKOX0351liCTBEHHBIX 3€MeJIb CTPAHbI
1.1 KayecTBeHHOE COCTOSIHHME 3eMeIbHOI0 hoHaa

3emMenbHbIEe pecypcbl PO 11si CenbCKOro XO03sIICTBA U B MEPBYIO OYEPE/lb
TUTSL 3eMJISTIEIHST OTPAaHWYCHBI HEOIAroNMpUATHBIMU KIMMATHYCCKUMHU YCIIOBHSI-
MU: TEPPUTOPHUS BEUHON Mep3ioThl cocTaisieT 1100 muH. ra, unu 60% obmein
mwiomanu 3emenb Poccun. B CeabCKOXO3SIMICTBEHHOE HCIIOIB30BAHUE MOXKET
OBITh BOBJICUEHO TOJILKO 190,6 MiH. ra. OOmias miomans CeIbCKOX03SHCTBEH-
HBIX yroAuil coctaBisgeT 455 MiH. Ta win 26,6% 00IIKX 3eMEeNbHBIX PECYpCOB
CTpaHbl, B TOM uncie namnu 128,9 miH. ra (7,5% 3eMeabHBIX PeCypCcoB).

bonbiasg 4acTh CEIbCKOXO3SIMICTBEHHBIX IUIOMIAIECH HAXOAUTCS B CTEIl-
HOMH, JIECOCTEITHOW U MOJIyIIyCTBIHHOM 30HAX. 371€Ch COCPENOTOYEHO OKOJIO 60%
namHy U cBbie 70% BCexX CeIbCKOXO035MCTBEHHBIX yroauil. KiimmaTt 0CHOBHBIX
CEIIbCKOXO3SIMCTBEHHBIX PAMOHOB OTJIMYAECTCS 3aCYIIJIUBOCTHIO.

Kynomypmexnuueckaa neycmpoennocms SIBASETCS XAPAKTEPHOU 4YEPTOU
CEIBCKOXO03SIUCTBEHHBIX yroguii PD, ocobeHHo 310 Kacaetcss HeuepHo3zeMHOM
30HBI. OKOJIO OJTHOM TPETU CEIBbCKOXO3AMCTBEHHBIX YTOJIUN HYXIAE€TCS B MPO-
BEJICHUU KYJIbTYPTEXHUUYECKUX PadOT, U3 HUX 3HAUUTENIbHAS YacTh MEPEyBIAXK-
HeHa. OCHOBHbBIEC MMPUYUHBI CIOKUBIIECICS HEYCTPOCHHOCTH 3€MEJIbHBIX YIOJIHIA
CBSI3aHBI C HEJIOCTATOUYHBIM (PMHAHCHUPOBAHUEM pabOT, HEAOOPOKAYECTBEHHBIM
BBITIOJTHEHUEM MEJIMOPATUBHBIX MEPONPUSATHN M HEpPAlMOHAIBbHBIM HMCIOJIb30-
BAHUEM CEJIbCKOXO3SIMCTBEHHBIX YTOJIUM.

B Hacrosiee Bpemsi B PO HacuutsiBaeTcs okosio 10 MIH. ra mpupOIHBIX
KOPMOBBIX YTOJIMM 3apOCHIMX KYCTAPHUKOM M MEJIKOJIEChEM M 2,2 MJIH. ra 3a-
KOUKapeHHBIX CEHOKOCOB M mactOuil. Takue Mpolecchl OKa3bIBalOT JBOSKOE
BJIMSTHUE HA COCTOSTHUE MOYB. C OJHOM CTOPOHBI, CHUKAETCS KAYECTBO CEHOKO-
COB U MACTOMIII, B3aMEH 3JIaKOBBIX 1 O0OOBBIX TaM BBIPACTAET JIECHOE pa3HOTpa-
BbE€, MAJOIIEHHOE B KOPMOBOM OTHOIIECHHUH, TMOSIBISIOTCS TpyOOCTEOEIbHBIC
COpHBIC U SJIOBUTHIC PACTEHHUsSI. Y CHUIMBAIOTCS MPOILIECCHI YBIAXKHEHUS U TOJI-
kucieHus moyB. C Apyrov CTOPOHBI, B PAJI€ CIy4aeB AErpajalliv HE MPOUCXO-
JUT, OJHAKO, YTOJibsl CTAHOBSITCS HEMPHUTOJHBIMU JJIS CEIbCKOXO3SIMCTBEHHOTO
ucnoab30BaHusa. KopHU ApeBeCHO-KYCTapHUKOBON pPAaCTUTEIBHOCTH Pa3pbIXJisi-
10T TOYBY, YTO YJIYYIIAET MOCTYIJICHUE BO3/1yXa, YMEHBIIAET MJIOTHOCTh MOY-
BbI, CO3/IAE€T YCJIOBUS JI1 HAKOIUICHUE rymMmyca. 3apacTaHue NPUPOJHBIX KOPMO-
BBIX YTOJUN KYCTAPHUKOM M MEJIKOJIEChEM IPUCYIIE BCeEM pernoHam PO.

3axoukapeHHocmsb ceHOKOC08 U nacmouuy UMEET JIBE OCHOBHbBIC MPUYH-
HBI: €CTECTBEHHOE M aHTPONOTCHHOE MEPEyBIAKHEHUE 3€MENIb U MHTEHCUBHOE
HCIIOJB30BaHNE KOPMOBBIX YTOJIUM TOJ BbIMAC CKOTa (KOYKH YKUBOTHOTO IMPO-
ucxoxjaeHus1). Haubomnplime miomaaum Takux yrojaui pacrosioxkeHsl B LleH-
TpanbHOM paiioHe, Bocrounoit Cubupu u Ha Jlanbaem BocToke.

Coumocmsv KOpMO8bIX y200ull CBA3aHA C KpailHE HepalMOHAIbHBIM HC-
M0JIb30BaHUEM NACTOMII, OECCUCTEMHBIM BBIIIACOM CKOTAa, MEPErpy3KOil CKOTOM,
HEcOOJII0JICHHEM MEp yXOJla 32 KOPMOBBIMU YTrOAbsIMU. J{7I1 CECHOKOCOB TaKUMHU
NPUYMHAMU SIBIISIIOTCST HECOOJIO/IEHHE CEHOKOCOOOOPOTOB, YBEIMUYEHUE YACTO-
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ThI CKaIlIMBaHUS, BBITAC CKOTA Ha ceHOKocax. OO0Ias miomaab COMTHIX KOPMO-
BbIX yrogui B Poccum cocraBisieT moutu 14 MiH. ra, B ToM yucie 12 muH. ra
nacTOMII U CBBIIE 2 MIIH. Ta ceHOKocoB. B paiionax IloBomxnbsi, CeBepHOro
KaBkaza 1 HEKOTOPBIX IPYruX IIOMAAb JETPaIuPOBAHHBIX MACTOUII] COCTABIIS-
eT 0oJiee MOJOBUHBI O0IIEH TIIOMIAIN 3TUX YTOAHM.

Ha 3eMisix cenpCKOXO3SIICTBEHHOTO Ha3HAUYEHUSI OTMEYAETCS U nepeyn-
nomHenue noug. 1IoMUMO €CTECTBEHHOTO YBEJIWYEHUS IUIOTHOCTH IOYBBI YII-
JIOTHEHUE MPOUCXOJUT BCJECACTBHE AHTPONOTCHHOTO BO3JICUCTBHUS, OCOOEHHO
CEIBCKOXO3SIICTBEHHOW TEeXHUKOU. ONTUMalibHasi MIIOTHOCTh MAaXOTHOTO TOpU-
30HTA JUIs1 KYJIBTYp CILIOLIHOTO CeBa B cpequeM coctasmsier 1,0-1,3 r/em’, a ms
nponamssix 1,0-1,2 F/CM3, TOrJa KaK M3-3a YBEJIWYECHUS JABJICHUS TSKEIBIMU
TPAKTOPaMH ILIOTHOCTh MOYBBI Bo3pacTaet 1o 1,5-1,8 r/cm’.

[Ipu mepeymioTHEHUHN yXyaIarTcs (U3NYECKUe CBOMCTBA MOYBBI, 0CO-
OCHHO B KOPHEOOUTAEMOM CJIO€, YTO BEJET K CHIDKEHUIO YPOKAWHOCTH B CpEI-
HeM Ha 25-50% u Bblle, yMEHBIIEHUIO 3((GEKTUBHOCTH YA0OpEeHHi Ooliee yem
Ha 40%, MOBBIIIEHUIO pacxoa roprouero Ha 15% u 6oree.

Bce mouBbl MOABEp)KEHBI MEPEYIIOTHEHHIO, HO OCOOEHHO JEpPHOBO-
ITOJ30JIUCTBIE U CEPBIE JIECHBIE MTOYBHI. bosee yCTOMYMBBI KalITAHOBBIE U Yep-
HO3EMBI C BBICOKUM COAEPKAHUEM OPraHUYECKUX BEIIECTB U HEUTPAIBHON WU
C1a0O0IIeTTIOYHON peaKIueH.

[Ipu yBenuyeHUM MIOTHOCTU AEPHOBO-NOA30JMCTHIX OYB Bbile 1,5-1,6,
a uepHO3eMOB — BbilIe 1,3-1,4 r/cM’ B MOYBE NMPOMCXOAAT HEOOPATHMBIC H3Me-
HEHUS: OHA TepPsAET CMOCOOHOCTh K camMopasyIuIoTHEeHHIO. [lepeymioTHEHHOCTh
MOYB OXBATHIBACT Bce pernoHbl P, ocoGeHHO BenrKa 10 TaKUX TOYB B pail-
OHaXx C Pa3BUTHIM CEIBCKUM XO35IMCTBOM.

llepeysnasicnenue nous (€CTECTBEHHOE U aHTPOTIOTEHHOE) HACTYTAET TIPH
BJI&KHOCTH BBIILIE MIPEAECIBHON MOJIEBOM BJIATOEMKOCTH, KOT1a IT0YBA MEPEXOAUT
B IJTACTUYHOE WJIM TEKy4Yee COCTOSHHE. AHTPONIOTEHHOE TMEepeyBIaXXHEHUE Obl-
BAET CJICACTBUEM HAPYUICHUS TEXHOJOTHM AarpOTEXHUYECKUX MEPONPUSTHI
(3s10meBas BCMallika B YCIOBUSAX TSKEIBIX MIMHUCTHIX MOYB B TYMUJIHOU 30HE).
Oco000 HEraTUBHYIO POJib B MEPEYBIAKHEHUU OPOIIAEMbBIX 3€MeJib UTPAIOT 3a-
BBILIECHHBIE NOJIMBHBIE HOPMBI. Beero B P® okono 0,5 MiH. Ta opomaeMsIx H
OCYIIIEHHBIX 3€M€JIb MOJABEPTHYTH BTOPUUHOMY IMEpEyBIaKHEHUI0. B 11e1om no
P® nepeyBnaxxHeHHbIE M 3a00JOUECHHBIE CEJIbCKOXO3SIMCTBEHHBIE YIrOJbs CO-
cTaBIsrOT 16,1 MuH. ra (umu 7,8% ux oOIel IIomam).

3acopennocms KamuAMU CEIBCKOXO3AMCTBEHHbIX yroauii B PO BecbMa
BEJIMKA M IMEST MECTO Ha momann 12,2 miH. ra, 9yTto cocTaBisieT 5,5%. [Toas-
€M Ha MOBEPXHOCTh MOYB U B MaXOTHBIM TOPU30HT MOACTUIIAIOIINX MOPEHHBIX
OTJIO)KEHHUH ¥ 00JIOMKOB KOPEHHBIX MOPO/T SIBIISIETCSI €CTECTBEHHBIM MPOIECCOM,
HO OH MOXXET YCHJIMBAThCSI W 10 BUHE YEJIOBEKA: NMPU MHOTOJIETHEH TIIyOOKOM
BCIIAIIIKE CKJIOHOBBIX 3€MENb C HETITYOOKUM 3aJIeTAaHNEM MOPEHHBIX OTJIOKCHHM,
BOBJICUCHUHM B CEJIIBCKOXO3SIMCTBEHHBI OOOPOT BHOBbH OCBOCHHBIX ILJIOIIAJICH
1ocJie MeJIMOpaTUBHBIX padoT. Hanbonbire mionaa KaMeHUCThIX YroIuid Ha-
xoasatcsa B Bocrounoii Cubupu, CeBepokaBka3ckoM U L{eHTpalbHOM pernoHax.



Ilo acpoxumuueckum nokazamensm NaxoTHbIE 3eMiid Poccun B cpenHeM
HU3KOMPOAYKTHBHBIE, 0cOOeHHO B HeuepHozembe. Kucibie mo4Bbl COCTaBISIOT
CBBIIII€ TPETH MAITHU, & C HU3KUM COJIEpKAHUEM MOABUKHOTO docdopa U Kaius
- 30% u 10%, COOTBETCTBEHHO.

Cspiiie 43% namHu XapaKTEPU3YETC HU3KHUM COAEpKaHUEM T'yMyca, B
TOM 4uciie KpuTudeckum — 15%. Ha npoTskeHnn MHOTHX JIET 3€MEIIbHbIE pe-
cypchl Poccun akcrutyaTHpoBaiMCh SKCTEHCUBHBIM CIIOCOOOM, TTPH 3TOM BBIHOC
MUATATEJIbHBIX AJIEMEHTOB C YPOKAaeM MPEBBIIIACT UX MOCTYIJIEHUE B MIOYBY.

Takum 00pa3oM, MOXHO TOBOPUTH O MPOTPECCUPYIOIICH Jerpaganuu
IUIOAOPOIMs MOYBEHHOro MokpoBa Poccuu. 3a mocnennue 50 €T B OCHOBHBIX
3eMJIEICIIbYECKUX pailoHax Poccrn 4yepHO3EMBbI TOTEPSIIN TPETH 3a1aCOB TyMyca.

Oxo:10 7% cenbcKkoX0o3sUcTBeHHbIX yroaui P® (16,3 MiH. Ta) 3aconeHul.

B Poccuun Ha G0NBIIMX IJIOMIAIAX MPOUCXOIUT pa3pylIeHHE TOYBEHHOTO
cios. B coctaBe cenbckOX03siiCTBEHHBIX yroauii Poccuu noodsepoicenusie 3po-
3UU U IPO3UOHHOONACHbIe meppumopuu cocTaBiaoT 117 miH. ra (63%), B ToM
qucie 3poaupoBaHHbie - 51 MitH. Ta (28%). Kaxkaplii rekTap MmaimHu U macTOUI
SIBJISIETCS SPOAMPOBAHHBIM W HYXIAETCA B OCYIIECTBICHUU KOMIUIEKCA MEpPO-
MPUATHM, MPEAYNPEKIAONMUX JIEerPAMOHHBIE MPOLECCHL. Y POKAWNHOCTh HA
CMBITBIX MOYBax cHuKaetcs Ha 30-60% u Ooiee.

3a nmocnegHue S0 JIET CKOPOCTh 3PO3MOHHBIX MPOLECCOB Bo3pocaa B 30
pa3. Ilo onenkam skcneptoB ®AO (OOH) ctpaHa HaXOAUTCS B JIECSITKE MHUPO-
BBIX JIMJIEPOB IO TEMIIAM PACIIPOCTPAaHEHUs dp03uu (Ipo3ueit oxBaueHo 10 75%
CEJIbCKOXO3SIMCTBEHHBIX yronuit). M3-3a apo3uu (BOIHON W BETPOBOI) 3a TIO-
CJIeIHEE JECATUIIETHE BHIOBUIO U3 CETbCKOXO03WCTBEHHOTO MCIIONh30BaHUs 00-
nee 15% cenbCKOXO03SICTBEHHBIX YTOIUN.

Pa3BuTHE 3p0O3HMOHHBIX MPOLIECCOB U UX HETaTUBHBIE MOCIIE/ICTBUS B 3HA-
YUTEJIBHON CTENEHU 3aBUCAT OT XO3AWCTBEHHOIO OCBOCHHUS M HMCIOJIb30BAHUS
3emelnb. Haubomnbiuit yiiep0 HaHOCUT pacmaliika ¢ HapyIIeHUEM arpoTexXHuYe-
CKHX MEpONpUITUH, 0OCOOEHHO Ha CKJIOHAX, a TAKXKE MEePEBbINAc CKOTa, YHUYTO-
KEHUE PACTUTEIIBHOTO TTIOKPOBA.

Onycmuinuganue 3emenb BBI3BIBAETCS HEPALMOHAIBHBIM CEIbCKOXO35M-
CTBEHHBIM HUCIIOJIb30BaHUEM 3€MEJIbHBIX pecypcoB. Upe3MepHas aHTpOIOreHHast
Harpy3ka MpUBOJUT K TOMY, YTO MOYBBI 3aCOJIIOTCS, MTECKU OTOJISIOTCS U MPH-
XOJISIT B IBMIKEHUE, MACTOUIIA TEPSIOT OMOJIOTHYECKYIO TPOTYKTUBHOCTb.

K anTpomoreHHBIM (pakTOpaM OTHOCSITCS: YHHUYTOXKEHUE PACTUTEIHLHOTO
MOKPOBA, B CBSI3U C MPOMBIILJIEHHBIM, TPAKJaHCKUM U UPPUTALIUOHHBIM CTPOU-
TEIbCTBOM, YPE3MEPHBIM BBINAC CKOTA, HEPALMOHAIBHOE 3EMIICAEINE, TOPHBIC
pa3pabOTKH, COPOC CTOYHBIX M JPEHAXKHBIX BoA. K uuciay tepputopuii, 3aTpo-
HYTBIX B Pa3HOM CTETCHM IMPOIECCAMH OIyCTHIHUBAHUS, OTHOCATCS 17 CyOBeK-
TOB PD, 0cOOEHHO MHTEHCUBHOE OMYCTHIHUBAHKE UET Ha Tepputopun Kammsi-
kuu, [larecrana, Acrtpaxanckoi, Boarorpaackoii, PocTtoBckoii obmacreit, rie
MM OXBaueHO OoJiee MOJOBUHBI TeppuTOopuH. [1nomans myCcThIHb €KETr0HO BO3-
pactaeT Ha 50 ThIic. ra. Haubosiee cuiibHO 3TH Tpoliecchl HAOMIOAI0TCS HA Tep-
putopun YepHbIX 3eMelib B KaIMBIKUU, T7I€ NPOLECCOM OIMYCThIHUBAHUS OXBa-

10



yeHo 83% mowmany, u 3a nociennue 20 et 18% teppuTopuun NpeBpaTUINCh B
MTyCTBHIHU.

O6mas mionaab 3eMenb B Poccuu, moiBep:KEHHbBIX OMyCTHIHUBAHUIO WU
MOTEHIUAJIBHO OMACHBIX B ’TOM OTHOILIEHUH, JocTturaet 50 MiH. ra.

Iloomonnenue 3emens B psfe peruoHoB PO npuHMMaeT onacHbI Xapak-
tep. Ceituac B Poccun moarariuBaeTcss OKOJIO 9 MIIH. ra 3eMeNb Pa3IudHOro
CEIBCKOXO3SIICTBEHHOTO HAa3HAYEHUS, B TOM YHUCIIE 5 MJIH. Ta CEJIbCKOXO3IMUCT-
BEHHBIX 3eMellb. HambombIiee X KOJUYECTBO COCPEAOTOYCHO B palioHaxX pas-
BUTOTO 3emuienenus. [IpuunHBl J1BE: JEATENBHOCTH YEOBEKa (TEXHOTEHHOE
MOATOIICHUE) U IPUPOIAHBIEC MPOLIECCHI.

TexHOTeHHOE€ TMOATOIUICHHUE MOXKET OBITh CBSI3aHO C  KWJIUIIHO-
rpakJIaHCKUM U TPOMBIIUICHHBIM CTPOUTEIBCTBOM, YXYAIICHUEM THAPOJIOTH-
yecko 00cTaHOBKH. BO MHOTHX Tropoaax HET CIIY»KObI 3KCIUTyaTalldd CHUCTEM
3aIIMUTHI OT NOATOIUICHHS WJIM BOBCE HET TaKOU 3alllUTHI.

OpHoM U3 MPUYMH MOATOIJICHUS MOKET OBITh CTPOUTEIHCTBO TUIPOTEX-
HAYECKUX COOPYKEHHH, C MOANOPOM TPYHTOBBIX BOJ BoAOXpaHuiaumamu. Ha
TeppuTopur Poccuu miomaar MOATOIUIEHHBIX 3€MEJb COCTaBIIET B CPEIHEM
10-15% ot muiomaau, 3aToryieHHOW BojgoxpaHuwiuinamu. OO0mias mionanb 3e-
MeJlb Pa3JIMYHOr0 Ha3HAYEHUS, MOATOIUICHHAS! BOJOXPAHWINILIAMH, COCTABIISET
okos0 900 TeIC. Ta, B ToM unciae Oosiee 500 TBIC. Ta CEIBCKOXO3IHCTBEHHBIX
yroauii. [lon BausiHMEeM MOATOIJICHUS] TAXOTHBIE 3€MJIM TPAHCHOPMUPYIOTCS B
MaJIOypOXKalHbIe CEHOKOCHI, KOTOPBhIE BCKOPE 3apacTarOT KyCTapHUKOM, TPOCT-
HUKOM U COPHSIKaMH.

Jlpyras mnpuuyuHa CBsi3aHa C HppUTalued 3eMeNb, 4TO OOYCJIOBJICHO
(GUIBTPAIMOHHBIMU MOTEPSIMHU U3 UPPUTAIMOHHBIX CETEH, MIIOXUM COCTOSTHUEM
WU OTCYTCTBUEM JApPEHaka U BOJIOOTBOAHBIX KOJUIEKTOPOB. ITO MPUBOIUT K 3a-
00JaYMBAHUIO M 3aCOJICHUIO OPOIIAEMBIX 3€MENIb M BBIOBITHIO UX M3 CEBOOOOPO-
ta. Takue HeraTuBHBIC SIBIECHUS HaOMIOMal0TCs B AcTpaxaHckou, Bonrorpan-
ckol, PoctoBckoit obnactsix, CtaBpononsckoM u KpacHomapckom kpasix, Kai-
MBIKUM U [larecTane.

Crnenyromiasi rpynna Opyu4vH CBsA3aHA C NPUPOJIHBIMU Tporeccamu. Cy-
IIECTBYET 30HAILHOCTH (PAaKTOPOB IMEPEYBIAKHEHMSI, HA TSKEJBIX MOYBOOOpa-
3YIOIIMX MOPOJIax 3TO - MOBEPXHOCTHBIE BOJbI, & B HU3MEHHBIX PaBHUHAX J10-
MUHHPYET 3a00J1a4uBaHUE TPYHTOBBIMU BOJIAMH.

O6mas miomans 60osot B PO cocrasisger 6onee 109 muH. ra, uimm 6,4%
Bcell Teppuropun. Harbonee 3a00104€HbI TYHIpa U TaeKHas 30Ha.

[IpuBeneHHBIE  XapaKTEPUCTUKU  3€MEIb  Pa3IUYHBIX  IPUPOHO-
KJIMMaTUYECKUX 30H CTPaHbl MOKA3bIBAIOT, YTO MOUYTH BCE CEILCKOXO3SHCTBEH-
HbIE€ YTOJibsi TPEOYIOT MEJIMOPATUBHOTO YIYUIIEHUs JJIsl MOBbIMIEHUsS dPek-
TUBHOCTH MX MCIIOJIB30BaHM [25].

1.2 XapakTepucTuka npupoaHbix 300 Poccun

JUIsl KOJIMYECTBEHHOM OLIEHKU €CTECTBEHHOI'O YBJIAXXHEHHS (KOTOpPOE HO-
CUT SIPKO BbIpaXeHHbI 30HaibHBIN Xapakrep) A.H.KoctsikoB npennoxun uc-
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M0JIb30BaTh KO3()(PHUIIMEHT €CTEeCTBEHHOTO YBIAXKHEHUSI, KOTOPBII MOKHO OTpe-
JENUTh 10 hopmyiie

Ky = O, / E, (1.1)

rae Ky, - K09 UIMEHT eCTECTBEHHOTO YBIaKHEHUS;

O, - atMocdepHbIe OCaIKh, MM/TOJT;

E, - ucnapsiemoctb, MM/TO/I.

IIo creneHn yBIIaKHEHHsI TEPPUTOPHS CTPaHbI PA3LEISIETCS HA CIIETYIO-
L[1€ 30HBI:

sacynumBas (Ky,;<0,33);

HEJIOCTATOYHOT0 M HEYCTOMUMBOro yBiaaxuenus (Ky,,=0,33-1);

n30pITOUHOTO yBIAXKHEHUS (K> 1).

K 3acywinueoii 3one OTHOCATCS NMYCTBIHW U TOJYNYCTBIHH, TIAE TOJOBOE
KOJIMYECTBO 0CaAKOB He npeBbiiaeT 400 MM, a HCapsgeMOCTb COCTaBIseT Ooee
1000 MM B roj, mo4Bsl cepo-Oypbie, Oypble U CBETJIOKAIITaHOBBIE. B 3Ty 30HY
BXOJIAAT: 1OI ACTpaxaHCKOM 00JacTH, oThenbHble padonbl [Ipukacnus. 31neck
CyMMa CpPEOHECYTOYHBIX TEMIIEpATyp BO3[yXa 3a BEr€TALIMOHHBIN NEPHOJ BHI-
COKasi, TEMIIEPATYPHBII peXUM OJIaronpusiTEH sl BbIPAILMBAaHUS IIEHHBIX TEIl-
JOMIOOUBBIX KYJIbTYp: XJIOMYaTHHKA, pUCa, BUHOTpaaa, 0ax4yeBbIX, (PYKTOB,
OBOLIEH. be3 opolIeHus OIYyYUTh YPOKail HEBO3MOKHO.

TpaauMOHHBIM SIBISIETCS OBEPXHOCTHBIA croco0 mnosuBa. CoBpeMeH-
HBIMU JOTMOJIHEHUSIMU K 3TOMY CIOCOOY SIBIISIFOTCSI UMITYJIbCHOE U JIUCIIEPCHOE
NOKJIEBAaHUE Ul U3MEHEHMS MHUKPOKIMMAara Haja mnojeM. [[ns cagoB U BHUHO-
I'PaJHUKOB B HEKOTOPBIX YCIIOBUAX BHEJPSETCS KANEIbHOE OPOILECHHUE.

K 30ne nedocmamounozo u neycmoiuuueo2o yeniasicHenusi OTHOCATCS Jie-
COCTENb U CTEIb, TOJ0BOE KonuecTBO ocagkoB 400-700 MM ¢ HEpaBHOMEPHBIM
UX paclpeiesieHUeM M0 TofaM U BHYTpHU roja. [louBsl YepHO3eMHbIE U TEMHO-
kamTaHoBble. B 3Ty 30HY BxoaaT: LlenTpanbHas yepHo3emMHast obnacth, CeBep-
ueiii KaBkas, Cpennee u Huxnee [loBomxknbe, paitons! 3anagunoit Cubupu. Opo-
IIEHHE HEOOXOIMMO B OTJIEIbHBIE MEPUOABI TOJa AJISl MOJyUYEHUsI YCTOMUUBBIX
YpOKaes.

OCHOBHBIM €IIOCOOOM TOJIMBA SIBJSIETCS JOXKAEBaHUE, AJIs CalloB U BUHO-
I'PaJIHUKOB BHEAPSAETCS KaNeIbHOE OPOLIEHHE.

K 30ne uzbvimounozo yenasicHenus OTHOCUTCS JIECHAsl 30Ha, TOJJOBOE KO-
aU4ecTBO ocankoB Oosiee 700 MM, MOYBBI TOA30JIUCTHIE U Cephie JecHble. B 3Ty
3oy Bxomat Llentp m Ceep EBpomnelickoi dactu, Bepxuee IloBomxkbe, Cu-
oupb, Hanbanii Boctok. OCHOBHBIM MENHOPATUBHBIM MEPOIPHUSITUEM SBIISIETCS
OCYILIEHHE, HO B OTJEJbHBIE TOJbI U MEPUOJIbI HeoOX0oauMO opolineHue. OCHOB-
HOI crnoco0 MojuBa JAOXKIEBAaHUE; B OTACIBHBIX CIydasX YBJIAKHEHHE MOYBBI
MIPOU3BOJIUTCS MYyTEM "'NIIIO30BAHUSA" OCYIIUTEIBHON CETH.

B 3acynumBoil M HEOCTATOYHO YBJIQXXKHEHHOW 30HAX pacnoJiokeHo 60-
65% MaxOoTHBIX 3eMeJb CTPAHBI, B U30BITOYHO YBIaxHEHHON — 35-40% [6].
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1.3 CocTosiHue ceJbCKOX03HCTBEHHBIX 3eMeJIb bpsiHckoii 001acTH

OO6mas momaas 3eMeib CeIbCKOX03SMCTBEHHOr0 Ha3HaueHus1 bpstHCko
o6xactu no cocrosgauro Ha 01.01.2009 roxa cocrasiser 2330,1 ThIC. ra.

N3 Bcex 3eMenb CenbCKOXO3SIMCTBEHHOr0 HazHaueHus 183,7 Twic. ra 3a-
6onouenbl U 154,1 ThiCc. ra MepeyBIaXKHEHBI, YTO COCTABIIIET COOTBETCTBEHHO
10,6% u 8,8%. Ilpu aTom u3 o61IeH Iomaan 3a00J104eHHBIX 3eMelb 58,9 ThIC.
ra wid 32,1% cocTaBisieT manHs, a U3 00IIeH IO MepeyBIa)KHEHHBIX 3€-
Meab namrHs coctaBiseT 61,7 teic. Ta mam 40,0%.

[lmomans KOPMOBBIX YTOJIHM, 3apociiasi KyCTAPHUKOM U MEJIKOJIECHEM,
coctasisier 130,0 Thic. ra wimm 25,8%, T.e. KaKIblil YETBEPTHIA IeKTap KOPMO-
BBIX YTOJIWU B TOM WM WHOM CTEIEHU 3apOC IPEBECHO-KYCTAPHUKOBOU pacTH-
TEIBHOCTBbIO. OTHOCHUTENIBHBIM MPOLIEHT 3apOCIINX KOPMOBBIX YTOIWHM 3a 5 IO-
CleaHUX JeT yBeauuuiacs Ha 14%.

3apacTaHue KOPMOBBIX YTOJWW KyCTapPHUKOM M MEIKOJEChEM BEHET HE
TOJBKO K YMEHBIIECHUIO MJIOMIAIEH MPOAYKTUBHBIX YIOJIUA, HO U OKa3bIBAET OT-
pHUllaTeIbHOE BIUSHUE Ha KayecTBO TpaBocTos. O0sacTh, B OCHOBHOM (Kpome
IO’KHBIX pallOHOB), PaAcCIOJIOKEHA B IOKHO-TACKHOU JIECHOM 30HE, TIe Jieca H
JIPEBECHO-KYCTAPHUKOBAsI PACTUTEIIBHOCTh 3aHUMAIOT 37% TEeppUTOpHH, IIO-
ATOMY, MPOLECCHl 3apaCTaHUsl CEIbCKOXO35IMCTBEHHBIX YTOJIUM JIECOM, MEJIKO-
JIEChEM U KYCTAPHUKOM MPOUCXOASIT aKTUBHO.

B nenom mo o6nactu, ynenbHbIM BeC 3a00JIayMBa€MbIX KOPMOBBIX YIO-
nui, ¢ 1995 roga yMeHbIIAeTCs 3a CUET €CTECTBEHHOTO BBIOBITHS U3 COCTaBa
KOPMOBBIX YroAui U TmepeBojia B 00JIOTa U JPEBECHO-KYCTAPHUKOBYIO PaCTH-
TEJbHOCTb.

MennopupoBanHble 3eMiH 3aHUMarOT 151,4 Teic. ra. OpomaeMele 3eMIH
COCTaBIAIOT 4,8 THIC. ra; ocymraembie — 126,7 Toic. ra. M3 obOmied miomagn mMe-
JMOPUPYEMBIX 3€MeJIb CEILCKOXO03IMCTBEHHBIC Yro/ibsi 3aHUMaroT 112, ThIC. Ta,
B TOM yucie 52,9 teic. ra namHu. CocTosiHUE OpoIIaeMbIX 3eMmenb Ha 77, 1%
HEYAOBJIETBOPUTEIBHOE, OcylaeMbix — Ha 46,4%. PeMoHT, uncTka u yxon 3a
MEJIMOPUPOBAHHBIMU 3EMJISIMH NTPAKTHYECKU HE Benercs. Ha ocymeHHbIX mpo-
UCXOJUT 3aWJICHUE IPEH, KaHaJbl 3apacTaloT KyCTapHUKOM. JIJisi MOBBIIEHUS
KaUeCTBEHHOTO0 M TEXHUYECKOI'O0 COCTOSIHUA ATUX 3eMelb Ha 64% miomaaeit
OpOIIIAEMbIX 3€MeNlb HEOOXOAUM KaluTajIbHbIM PEMOHT, U Ha 41% ocyliaeMbIxX
3eMeJlb — PEKOHCTPYKIIMS CeTH [S].
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2 OcymiuTe/ibHbIE MeJIMOPAIIMH

[{eap OCYMIMTENBHBIX MEIUOPAIMA — PETyJIUPOBAHUE MEITHOPATUBHOTO
peKMMa Ha 3eMJISIX, UCTIBITHIBAIONIUX MTOCTOSTHHOE WIIH TIEPUOIUIECKOE TIEPEYB-
JaXKHEHUE, MPENATCTBYIOMEee YOPEKTUBHOMY UCTIOJIb30BAHUIO 36MEITb.

[Tox ocymieHneM TMOHMMAIOT OTBOJ BOJBI M3 PACUYCTHOTO CJIOSI TTOYBBI U
TPYHTA, TO3BOJISIFOIIMIA PEryIHpPOBaTh BOJHBIN M CBS3aHHBIC C HUM BO3AYIITHBIH,
TEIUIOBOM, MHUTATEIBHBIA U COJICBOW peXHMBI. KOMIUIEKC OCYIIUTETHHBIX Me-
JUOpaIii BKJIIOYAET TaKXKe KyJIbTypTEXHHUYECKHE, arpOTEXHUUYECKHUE, OpTaHMU-
3alMOHHBIC U MPUPOOOXPAHHBIC MEPOTIPUSITHUS.

Kynomypmexnuuecxkue meponpusimus 3aKiIO4alOTCs B OYUCTKE 3€Meb OT
MEJIKOJIEChs, KyCTapHHUKa, IMHEH, KOUeK, KaMHEH, MOorpe0eHHON JPEBECUHBI, pa3-
JIeNKEe JTEPHUHBI, TJIAHUPOBKE MOBEPXHOCTH, CO3JaHUU WM YIIYYIICHHH MTOYBEH-
HOTO CJIOSL.

Aepomexnuueckue meponpusamus BKIOYAIOT HAydHO 00OCHOBAHHBIE CHUC-
TeMbl 00pabOTOK MOYBHI, CEBOOOOPOTOB, YIOOPEHUH.

Opeanuzayuonnvie Mmeponpuamus 3aKITIOYAIOTCS B CO3JAHUU YYaCTKOB
ya00HOI (POpMBI U pa3MepoOB, pa3MEIIEHUH 00BEKTOB, IOPOT, COOPYKEHUH.

IIpupooooxpannvie meponpusamus TPOBOIAT HA METUOPUPYEMOH M OK-
pY’KaloIlle TEeppUTOPUSX, OHU HAIMpPaBICHbI HA MUHUMM3AIUIO BO3MOXHOTO
BIIMSIHUS MEJIMOPAIIMIA Ha BCE KOMIIOHEHTHI IPUPOTHON CPEJIbI.

K ocymurensHbIM MeNHOpausM Ha CEIbCKOXO3SIMCTBEHHBIX 3€MIISIX
MPEABSBISIIOT TPEOOBAHHUSA IO MOJJIEP>KAHUIO IOMYCTUMOTO JIMana3oHa mokasa-
TeJIeH MEIMOPATUBHOTO PEKHMMA CO CTOPOHBI CEIbCKOXO3SIMCTBEHHBIX KYIBTYP,
MOYB, MPOU3BOJICTBA CEIHCKOXO35UCTBEHHBIX PadoT.

2.1 lIpuyuHbI HEepeyBIAKHEHUS 3eMeJlb.
Buabl 3emeinnb, Tpe0yOMIUX OCYLICHHUS

[TpuumHBI TIEpEeYBIAXHEHUS 3€MENb IMOAPA3ACIAIOTCS Ha 30HAIBHBIE U
MecTHbIE. K 30HaIBbHBIM OTHOCSATCS MPUYMHBI, BHITEKAIOIINE M3 MIPOIIECCOB 00-
pa3oBaHHs TOYB. BeneacTBre 3TUX TPOIECCOB MOTYT BO3HHMKAaTh 00JO0Ta M 3a-
O6omoueHHble MOYBBI. OHU (POPMUPYIOTCS 3a CUET MEPEYyBIAKHEHUS CYIIH, OT-
MUpaHUsl PACTUTEIBHOCTH U MOCTENIEHHOTO HAKOTUICHHs €€ ocTaTkoB. OpraHu-
YEeCKOEe BEIIECTBO YBEJIMYMBACT BIArOEMKOCTh, 3aMEJIICT MOBEPXHOCTHBIM
CTOK, YMEHBINIAET BOJOMPOHUIIAEMOCTh MOYB. DTO MPUBOJUT K 3aCTOI0 BOJIBI,
YXYAIIeHUIO adparuu. Ha Takux mo4yBax mosiBIsieTCs: crieruduyeckas BIaroiako-
OuBasi paCTUTEILHOCTb.

BosnoTHbIe ¥ 3a00JI0YCHHBIC TTOYBBI MOTYT 00pa30BaThCs TAKXKE BCIICICT-
BHE 3apacTaHus BOJAOEMOB. B BoJjoeMax ¢ HEJOCTATOYHOW MPOTOYHOCTHIO TBEP-
JIbIC YACTHUIIBI, a TAKXKE OTMEpINas BOJHAS PACTUTEIBHOCTH OCEIAI0T Ha JIHO.
[ToaTOMy BOmOEMBI MEJICIOT. B HUX C mpuieraronux TeppUTOPUil TTIOBEPXHOCT-
Has BOJIa MPUHOCUT PAaCTBOPEHHBIC BEIIECTBA, KOTOPHIC SBISIOTCS UCTOUYHHUKOM
nUTaHus pacTuTenbHocTh. [1o Mepe oOMerneHusT BUABI PACTUTEIHHOCTH CMEHSI-
IOTCSl ¥ TIOCTETICHHO 3aIOJIHSIOT BCIO TEPPUTOPHUIO BOTOEMOB.
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MuHepanbHbIe TTOYBEI MOTYT MEPEYBIAKHITHCS 32 CYET HAKOIIJICHUS BJia-
I'M Ha IJIOTHOM OTJIEEHHOM CJIOE€, PACIIOJIO0KEHHOM HErlTyOOKO OT MOBEPXHOCTH
¥ BO3HHKIIEM B MEpUo;] MouBooOpa3oBaHusi. K 30HanbHBIM MpUYMHAM OTHOCHUT-
Csl TAK)KE€ MPEBBINICHHE aTMOC(HEPHBIX 0CAJIKOB HAJl UCIIAPEHUEM.

N3 MeCTHBIX MPUYUH CIIEYET BBIACIUTH OJU3KOE 3alieraHue BOJIOHEIPO-
HUIIAEMOM TOJIIIM TJIMHUCTBIX MOpoJ. [logbeM rpyHTOBBIX BOJ OJM3KO K MO-
BEPXHOCTU CO3/1a€T HEONAronpusITHBIC YCIOBUS JJIsi PA3BUTHUS pacTeHU U 00-
paboTKu MoYB. M30BITOYHOE YBIAKHEHHE MOXKET BO3HUKHYTh U B pE3yJIbTaTe
CKOTIJIEHUSI TIOBEPXHOCTHBIX BOJ B MOHIKEHUSIX penbeda, a TakKe BBIKJIMHHUBA-
HUS TPYHTOBBIX BOA. Eciii MOYBbI c1a00OBOJONPOHUIAEMBI U UMEIOT HE3HAUU-
TEJIbHBIM YKIIOH, TAKXE CO3JAOTCA YCJIOBHS I HU30BITOYHOTO YBIAKHEHUS
BCJIEZICTBUE 3aMEJIJIEHUSI CTOKA BOJIbI WM €€ 3aCTOS.

OTNMYUTENBHBIM NPU3HAKOM 3€MEJb, KOTOPbIE HYXAAIOTCA B OCYLIEHUH,
SBIISIETCS. UX M30BITOUHOE YBIIAXXHEHHE, U3MEHSIOIIEE XapaKTep MOYBOOOpa3o-
BaTEJIBHOTO Ipouecca. Benencreue nepeyBlaKHEHHS] COKPAIAETCsl MOCTYyIUIe-
HUE KUCJIOPOJa B IOYBEHHBIN NMPOQHIIb U MUKPOOHOJIOTUYECKUE TTPOLIECCHI ITPO-
TEKalOT B YCIOBUSAX aHa’poOu3a. DTO B CBOIO OYEpEb MPUBOAUT K YTHETCHUIO
WM TUOEIN pacTeHUH.

[Io mpPOIOJKATENBPHOCTH BBIACISAIOT 3€MJIA IOCTOSSHHOTO, BPEMEHHOIO
JUINTEIBHOIO U KPaTKOBPEMEHHOT0 NepeyBiakHeHus. [locTossHHOe nepeyBiax-
HEHHUE MOYB MOXKET HAOJII0IAaThCsl MPAKTUYECKU HA MPOTSKEHUU BCETO BEreTa-
LIMOHHOTO MEPHO/Ia, a BPEMEHHOE JUIMTENIbHOE — Ha OOJIbIIEH €ro YacTu. 3eMIIH
C U30BITKOM BOJIbI B BET€TAI[MOHHBIN MIEPUOJ B TEUEHHE BPEMEHU, KOTOPOE MPU-
BOJUT K 3aMEJJICHUIO Pa3BUTHS PACTEHUN, BBIMOUKE MX U CHUKEHHUIO YPOXKAEB
CEJIbCKOXO3SIICTBEHHBIX KYJbTYp, HAa3bIBAIOTCA KPATKOBPEMEHHO HM30BITOYHO
NepeyBIIaKHEHHBIMU.

[TocTossHHOMY mMepeyBIaXHEHUIO MOJBEPKEHb B OCHOBHOM TOP(DSIHO-
6omnotHbie (00s10Ta) U 3a00JI0YEHHBIC (JIEPHOBO-O0JIOTHBIE), & IEPUOTUIECKOMY
— IPEUMYILIECTBEHHO MUHEPAJIbHBIE, OCOOEHHO TSKEJIbI€ TOYBHI.

bonomom Ha3biBaeTcs TeppuTopHs ¢ HamuuueM Topga He menee 0,3 M B
HEOCYIIEHHOM COCTOSIHMM U CHEIU(PUUECKON BIaroro0nBON pacTUTEIBHOCTBIO.

3abonouennvie 3emau — 3TO YYaCTKU TEPPUTOPUHU C HAIUUYUEM Topda Mme-
Hee (0,3 M B HEOCYIIIEHHOM COCTOSIHMH WJIM COBCEM 0€3 HEeTro, HO MMEIOIIUE MPH-
3HAKU OTOP(HOBAHUS.

[To crenenu paznoxkeHus: TOPPsSHO-OOJOTHBIE TTOUYBBI MOTYT OBIThH Cl1a00-
PAa3J0XKUBILKMECA C COAEpPXKAHMEM opraHnueckoro BemiectBa 10 20%, cpeane-
paznoxusmmecs — 20-40% u cuibHOpasznoxkupiecs — oosee 40 %. bonora
TaK)Ke MOJPa3JIeAI0TCs Ha MaJIOMOUIHbIE cO cioeM Topda He Oonee 1 M, cpen-
HEMOIIIHbIE ¢ MOUTHOCTHIO Top(a oT 1 10 2 M U MOIUIHBIE, KOTAa CJION TOPPSHON
MOYBBI IPEBBIIIAET 2 M.

B 3aBucMMOCTH OT MOJIOXKEHUS MO OTHOUICHHIO K peibedy MECTHOCTH
pa3ianyaroT 60J0Ta HUI3UHHOTO, BEPXOBOTO U MEPEXOAHOTO THIIOB.

Hu3zunnsie 6onoma 006pa3zyroTcsi B IOHIKEHUSAX penbeda U monMax pek u
MUTAIOTCS TPYHTOBBIMH BoJiaMu. Topd Takux O0J0T OTIUYAETCS BHICOKOW 30J1b-
HOCTbBIO, CPEHEH WM CHUJIbHOW CTENEHBIO Pa3joXKEHHUs U COJep:KaHueM OOJb-

15



IIOT0 KOJIMYECTBA MUTATEIbHBIX BemlecTB. Ha HM3MHHBIX 00J0Tax mpouspacra-
IOT OCOKH, TPOCTHHMKH, KaMbIIIX U JAPYTU€ OCOKOBBIE U BIJIArOJIOOUBBIEC 3JIaKH.
HuzuHHBIE TOPQSHUKY NMPEACTABIAIOT OOJBIIYIO LIEHHOCTh AJIS CEIbCKOTO XO-
3siicTBa. OHU — epBOOYEpEAHbIE O0BEKTHI Menropauuu. OaHAKO YTOOBI IPU UX
UCIOJIb30BAaHUU CHU3UTHh MHTEHCHUBHOCTh MUHEpAIM3ALMUU U CpabOTKYy OT BET-
POBOI 3p03HH, Ha TOP(PSIHBIX OYBAX MOIIHOCTHIO 10 1 M CO3JAI0T KyJIbTYPHbIE
ceHOKochl. CpelHie U MOIIHbIE TOPPSHUKU BKIIIOYAIOT B CUCTEMY CEBOOOOPO-
TOB C HAJIMYUEM 3€PHOBBIX KYJIbTYp W MHOTOJICTHHUX TpaB. TpaBbl 00pa3yroT
MOIIIHYIO JICPHUHY, BCIIEJCTBUE YETO0 BEPXHUU TOP(PSHON CION YKpersercs,
MIPUOCTAHABIMBAIOT PA3BUTUE BETPOBOM 3PO3UHU U YMEHBIIAIOT Pa3I0KEHUE Op-
TraHMYECKOTO BellecTBa. B pe3ynbTaTe 10IroBeYHOCTh TOP(MSIHUKOB BO3PACTACT.

Bepxoevie boroma GopMHUPYIOTCS Ha MOBBIIICHHBIX 3JIEMEHTaxX pelbeda.
Otu 0050Ta SBISIOTCA MOCIEAHEN cTaareil 00J10TO00pa3oBaHUs U POPMUPYIOT-
Csl Ha HU3MHHBIX TOPPSHUKAX, KOTOPBIE 110 MEpe HapacTaHUs TOIIIU Topda mo-
CTETIEHHO TEPSIOT CBSI3b C TPYHTOBBIMU BOJIAMHU M MEPEXOMAT Ha aTMOCQEPHBIi
TUI BOJHOTO nuTaHus. Ha BepxoBbIX 00jI0Tax mpou3pactaroT c(harHOBbIE MXHU,
Jeca ¢ HU3KOM MPOTyKTUBHOCTHIO. TOp(SHUKH BEpXOBOTO TUIA O€IHBI MHUTa-
TEJIbHBIMU BEIIECTBAMU, MOJ TOCEBBI PACTEHUI MPUMEHSIIOTCS PEAKO, TOPP HcC-
IIOJIB3YIOT B OCHOBHOM B TOIUIMBHOM MPOMBIIIJIEHHOCTH U HA MTOACTHIIKY CKOTY.

Ilepexoonvie 6010ma O XapakTepy BOJHOIO MUTAHUS U JPYTUM NpU3HA-
KaM HMMEIOT CBOMCTBA, NMPUCYIIHE KaK HU3WHHBIM, TaK U BEPXOBBIM TOP(SIHU-
KaM. OTU 00JI0Ta MOTYT UCMOJIb30BAThCS B CEIBCKOM XO3SIMCTBE, HO C OOJIBIIIHU-
MU 3aTpaTaMu, CBA3aHHBIMHU C BHECEHUEM YIOOpPEHUH.

Ha munepanvuvix 3emnsax nepeyBiaxxHeHrne HaOMI01aeTCs B BECCHHUI TTe-
pHUoOJI, KOrja Tajas BOJA 3aCTaUBAETCS HA MOBEPXHOCTH MOYBBI MPOJIOKUTEINb-
HOE BpeMs. 3acTOil BOAbI 3aTPYJHSET CBOEBPEMEHHOE MPOBEIECHUE BECEHHUX
MOJIEBBIX PabOT U IMOCEB CEIbCKOXO3SNUCTBEHHBIX KyNbTyp. JleToM oOuMIIbHBIE
JOKJIM TAK)KE€ MOTYT BBI3BaTh BPEMEHHOE NEPEYBIAKHEHUE 3€MEJIb, HAKaIUINBa-
ACh HA MX MOBEPXHOCTH. Ecin JIeTHEE NepeyBIaXHEHUE ITOYBbI ITPEBBIIIAET J10-
MyCTUMBbIE CPOKH, PACTEHHs] MOTYT HMOTHOHYTh. IIpu OCEeHHUX 3aTSKHBIX HOK-
IsIX BCJICACTBHE MEPEYBIAXKHEHHs 3€Mellb BOSHUKAIOT 3aTPYJHEHHs MO yOOpKe
Y BbIBO3KE ypoxkas. OceHHee NepeyBIaKHEHHE, KPOME TOr0, MOKET ITPUBECTU K
II0pY€E CEJIbCKOXO03MCTBEHHON ITPOLYKIIUH.

2.2 Tunsl 1 NOATHIIBI BOAHOTO NUTAHUS

[Tox TMIIOM BOAHOTO MUTAHUSI MOHUMAETCS KOMIUIEKC B3aMMOCBS3aHHBIX
MIPUPOJIHBIX YCIIOBHH, KOTOPBIE OMPEACIISIIOT Mpeodafatouuidi BUA BOJBI, TO-
CTYIAONICH HA paccMaTpPUBAEMBIN 3JIeMEHT pefibeda u HOPMUPYIOLIUN BOIHBIMI
PEKUM TEPPUTOPUHU.

OCHOBHbBIE THUIIBI BOJHOIO NUTAaHUSI BBIAEICHBI U OXapaKTEPHU30BAHbI
A.Jl. bpynactoBbiM: atMoc(epHBI, TPYHTOBBIM, TPYHTOBO-HAMIOPHBIN, HAMBIB-
HOM JeJIIOBUAJIbHBIN, HAMBIBHON aJIJIIOBHAJIbHBINA U CMEIIAHHBIM.

[Ipu ammocgeprom muTaHWUM, KaKk MPaBUIIO, TEPEYBIAKHSIIOTCS MHUHE-
paJIbHBIE 3€MEJIbHBIE YUYACTKH, UMEIOIINE MUKPOIIOHMKEHUSI U PACIOJIOKEHHBIE
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Ha TUTOCKUX BOJIOpa3ziesiaX. DTO B OCHOBHOM TSDKEIIbIE MUHEPATbHBIC
TaKke BepXoBbie 00s10Ta (pUCYHOK 2.1).

Dcaakii

PEY T

AdoaiHa
PEKM

Pucynok 2.1 — AtmocdepHbIit T BOJHOTO MTUTAHUS

MOYBEHI, a

I'pynmosvivu 600amu TATAIOTCS MUHEPAIbHBIE 3eMIU U TOP(QSIHUKH,
pacIoNoKEHHbIE B HU3UHAX, MIOHIKEHUAX, a TAKXKE B MOMMAaX ¢ XOPOLIO BOJIO-

MPOHUIIAEMBIMH ITIOYBAMU (PUCYHOK 2.2).

2aHO Ocogki
BOECAQUMBOHIMA

vI[B

Pucynok 2.2 — I'pyHTOBBII BUJl BOJHOIO MUTAHUS;
MOJITUIT — TIPUTOK C BoJ0cO0Opa

['pynToBOE BOMHOE MUTaHUE (HOPMHUPYETCS Pa3HBIMU TYTSIMHU.

BDADHOCHHH naacT

Bonownoprerm naacT

B omgnunx

YCIOBUAX I'PYHTOBBIC BOJLI ITOCTYIIAIOT HAa IMOHM)KCHHBIC YYAaCTKH IO BOAOHOC-

HOMY CJIOIO C TIOBBIIICHHBIX TEPPUTOPUI, IJe 00pa30BajCs BOJIHBIN

MOTOK, B

Ipyrux — (GOPMUPYIOTCS BHYTPU TJIOCKHUX YYACTKOB, CIIOKEHHBIX XOPOIIO BO-
JONPOHUIIAEMBIMU TpyHTaMH. B 3TOM cilydae rpyHTOBOE muUTaHue oOpaszyercs
32 CYET aTMOC(EpPHBIX OCAIKOB, HAKAIUIMBAIOUIMXCS HA BOJOYIOpE. DTOT BUJ
MATAHUS HAa3bIBACTCS 3aMKHYTHIM OacceitHoMm (pucyHok 2.3). B 3aMKHyThIX Oac-
CeliHaX TMOYBBI MAJIOTUIOAOPOJHbBIE, 3a HCKIIOYECHUEM TOPGSIHO-OOTOTHBIX.

Penved Takux TeppUTOpHil MIIOCKUIA ¢ HATUIHEM TTOHKEHUH.
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HonoreHKWe

Ocagrm

v[.[MEB

MNecok

PucyHok 2.3 — TpyHTOBBII THIT BOAHOTO IMUTAHUS;
MOATHUI — 3aMKHYTBIM Oacceitn

['pyHTOBBIMH BOJIaMH ITUTAIOTCS TAKXKE 3€MJIU, PACIIOJIOKEHHBIE B IOMMaxX
PEK, OKOJIO BOJOEMOB, 3a CUeT WH(OUIBTPAIIMN BOJBI U3 HUX MOCIE CTPOUTEIb-
CTBA MOJIIOPHBIX COOPYHKEHUM (PUCYHOK 2.4).

30HA
FAECNQHMBOHIA r.I".B. nocAe mognopd
b
7 w3, 7 T L
2 ) Ly
/l‘ i 7 .,II I/ﬂ,/ﬂlﬁ. i

—

B oo noagnora

PucyHok 2.4 — I'pyHTOBBIN TUII BOAHOTO MUTAHMUS;
MOJTHUIT — IPUTOK (PUIIBTPAIIMOHHBIX BOJ U3 PEK M BOJIOXPAHUIIUII

I’ pynmoso-uanopnoe 600noe nuTaHue (HOpPMUPYETCS MNPU JIBHKCHHUH
TPYHTOBBIX BOJ MEX]Yy IByMs CJIa0OBOJIONIPOHUIIAEMBIMU CIOSIMU. B Takux yc-
JIOBUSIX TPYHTOBBIE BOJIbI HE UMEIOT CBOOOHOM moBepxHocTH. [loa naBnenuem
OHM M0 KamwuigpaMm MPOCAYMBAIOTCS YePe3 BEPXHIOK TOJIY TPYHTa U MEPEyB-
JAXHAIOT TeppuTopuio. JlaBieHne BoAbl BOZHUKAET BCJIEACTBUE Pa3HOCTH OTMeE-
TOK y4acTKa, IJie 00pa3yeTcs MOTOK T'PYHTOBBIX BOJ, U HUKEPACIIOIOKEHHBIX
TEPPUTOPHI (PUCYHOK 2.5).

Dcagkm

AVHWMA MeEE30METRPHUSCHKOMO ] * * *
HJMoPQ ;

Bogo9nopHen NAQcT

Pucynox 2.5 — ['pyHTOBO-HaNoOpHBINA TUIT BOAHOTO MUTAHMUS;
MOATUI — KaMWJIIIPHOE 3a001aUMBaHKe
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K rpyHTOBO-HanopHOMY BOJHOMY IHTAHHIO OTHOCUTCS TAK)KE BBIKJIMHH-
BAHME TPYHTOBOM BOJIbI YE€PE3 OTACIIbHBIE JINH3bI BOAOHOCHBIX IJIACTOB, BBIXO-
JSIUX K MOBEPXHOCTU 3eMJH (pUCYHOK 2.6). I'pyHTOBO-HAmopHBIMH BOJaMU
MATAOTCSA 3E€MJIM, PACIIOJIOKEHHBIE B IMOHIKCHUSAX: B MOMMAax peK, MOJIUHAX, Y
MOJOIIBBI CKIIOHOB.

3oHa
30BQ/AUMEAHMA

AMHKMA NbE20METRHMUSCKOrD
HOMoORJ

Pucynox 2.6 — I'pyHTOBO-HaOpHBIN TUIT BOJHOTO TUTaHUS;
ITOATHUII — BBIKJIMHABAHUE HAIIOPHBIX BOJI

Hamvienou mun BOJHOTO NMUTAHUSA NMOAPA3AEIAETCA HA AEIIOBUATBHBIA U
AJUTFOBUAJIBHBIN. J[€TFOBHAIBHBIA XAPAKTEPEH U1l YYaCTKOB, HA KOTOPBIE BOJA
MOCTYIAET CO CKJIOHOB, CJIOKEHHBIX CIa00BOAONPOHUIIAEMBIMU TPYHTAMU. BbI-
NaBILIME HA CKJIOHBI aTMOC(EpHBIE 0CAKK HE TPOCAUYMBAIOTCS B NIOYBY, &, HaKa-
IJIMBASICh, MIEPEMELIAIOTCS 110 CKIIOHY, 3aCTaUBAIOTCS B IOHMWKEHUAX U IIEPEYB-
JXHSIOT UX (PUCYHOK 2.7).

JoHO
OB O ACUMBEOHIMEA

Ocankii

1

MonopopgonEeoHKULOeMOdA MOPO L0

Pucynok 2.7 — HambIBHOW TUI BOJHOTO TTUTAHUS;, HOATHUI - JETIOBAAIBHBIN

AJUTIOBUAIBHBIA TUI BOAHOTO MHUTAHUS UMEIOT 3€MJIM, HAXOJSAIIUECs B
MoliMax OKOJO PeK W BOJ0EMOB. B mepuwoj CHerotasHusi WM BbITAJCHUS
OOMJIBHBIX aTMOC(EPHBIX OCAJIKOB YPOBEHb BOJABI B BOJIOTOKAaX IMOJHUMAETCS
BBIIIIE OEperoB, BOJAa BHIXOJUT HA MPWJIETAIONINE TEPPUTOPUU U 3aCTAUBACTCS
JUIUTEIBHOE BpeMs (PUCYHOK 2.8).
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20HO 2ABOAQUMB AHKMES

30HO ZOBOACUMBIHMEA

Pucynok 2.8 — HaMbIBHO# THIT BOAHOTO MUTAHMS; MOJITUI — aJTFOBAAJIBHBIN

Cmewannblti mun BOJIHOTO MHUTaHUS cOYeTaeT ABa W Oosiee TumnoB. Ha-
MpuMep, MepexoaHbie 00J0Ta MUTAIOTCA TPYHTOBBIMU BOJAMHU U aTMOCKHEPHbI-
MH OCaJIKaMHU.

Tun BOAHOTO MUTaHUS CYIIECTBEHHO BJIMSET Ha BHIOOP METOJIa, criocoba
OCYILIEHHS U1 KOHCTPYKIHH OCYIIUTEIbHON cUCTEMBI [17].

2.3 MeanopaTuBHBIN pPeKUM.
TpeboBanus K MOKa3aTeJAM MEJIHOPATHBHOIO PEeKUMA

[enp Menuopanuu 3eMellb MOKET OBbITh JTOCTUTHYTA TOJIBKO MPU BBINOJ-
HEHUU OIpPEAENIEHHOTO LIeJIOCTHOrO Habopa TpeOOBaHMM K yIpaBisieMbIM (hak-
TOpaM MOYBOOOPA30BaHMUsl, pOCTA U PA3BUTHS PACTEHU.

Habop Takux TpeOoBaHUM MPENI0KEHO Ha3bIBaTh MEJIMOPATUBHBIM pe-
xuMoM [3]. [Ipu 3TOM MENMOPAaTUBHBINA PEXKUM 3TO HE JI0O0E UBMEHEHUE KAKO-
ro-a1u00 mokasaresis, a HaydHO OOOCHOBAaHHbIE TpeOOBaHUSA K HEMY B pa3HbIE
MOMEHTBI BPEMEHHU WJIM B KOHKPETHBIX CIIydasx.

Menuopamuenwiti pedsicum 3TO COBOKYIHOCTh TPEOOBaHUN K YIpaBiisie-
MBIM (paKTOpaM NOYBOOOPA30BaHUS, POCTA U PA3BUTHUS PACTCHUN U BO3ICHCTBUS
Ha OKPYXAIOILLyI CpENy, BBIIIOJIHEHUE KOTOPBIX JJIs AOCTHKEHUS IMOCTaBJIECH-
HOM 1IeNTM MENHUOPALUU CEIbCKOXO03MCTBEHHBIX 3€MeJb J0KHA 00ecTeunBaTh
CHUCTEMa MEJTHMOPATUBHBIX MEPOTIPUSATHIA.

MenuopaTuBHBIN pPeXUM XapaKTepU3yeTcs OIpeleICHHBIM HaOOpOM I10-
Ka3aTeseil, KOTopble M3MEHSIOTCS B JIMala30oHax, 00YCIOBICHHBIX KOHKPETHbI-
MU MPUPOJHO-KIMMATHUECKUMU yCIoBUsIMU. [loka3aTenn MenmopaTuBHOIO pe-
KUMa JOJKHBI TIOJIIaBATHCS PETYJIMPOBAHUIO TIOCTYITHBIMUA MEJTMOPATUBHBIMU U
arpOTEXHUYECKUMU TEXHOJIOTUSMHU.

JInst pa3BUTHUSL PACTEHUI U MOJTYYEHHUSI BBICOKUX YPOXKAEB CEIbCKOXO03sH-
CTBEHHBIX KYJbTYp HEOOXOAMMBI BOJAA, BO3/1yX, MUTATEIbHBIE BEIIECTBA, TEILIO
u cBeT. [Ipu HexpocTaTke OHOrO M3 3TUX KOMIIOHEHTOB PACTEHMS PAa3BUBAIOTCS
10X0. B MpupoIHBIX €CTECTBEHHBIX YCIOBUSIX 00Jiee BCEro MOAIAeTCs Peryin-
POBAHUIO COJIEpKaHUE BOJbI B IOUBE. B CBOIO ovepeb N3MEHEHHE KOJUYECTBA
BJIar'M B [TOYBE BJIEYET 3a COOOW M3MEHEHUE COAEP/KaHUs B HEM BO3/1yXa U IUTa-
TEJIbHBIX BEILIECTB.
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B nepeyBnaxkHeHHBIX MOYBax HaOIIOJaeTcs HEAOCTAaTOK Bo3ayxa. B Ta-
KHX YCJIOBHUSIX CHHYKAETCS >KU3HEACATENBHOCTh a’pOOHBIX MHUKPOOPTaHWU3MOB,
KOTOpbIE CIOCOOCTBYIOT Pa3NIOKEHUIO OPTraHUYECKUX OCTATKOB U yIOOPEHHIA.
[ToaTOMy 37€MEHTHI MUTAHUSI PACTEHUN HAXOMATCS B MAJIOJAOCTYITHOW WU He-
JOCTyIHOM hopme. YXyauaroTcs U puanyeckue cBocTBa moussl. Ha BiaskHbIX
MoYBax BeCTH 00pabOTKy 3eMellb CI0KHEE, YEM Ha HOPMAJIbHO YBJIAKHEHHBIX,
HeCyIlasi CoCOOHOCTh UX YMEHBIIAETCS, TI0OUBa HAJIUIAET Ha paboyue OpraHbl
oOpalaThIBarolIeld TEXHUKH, CHIDKAETCS MPOU3BOAUTENHHOCTh Tpynaa. Takue
MIOYBBI MEJIJIEHHEE OTTAMBAIOT BECHOM, HA HUX OCEHBIO PaHbILE, a JETOM Yallle
OBIBAIOT 3aMOPO3KH, BCJIEICTBUE YEr0 COKPAIIAETCS BET€TAMOHHBIA MEPUO.
BongonponunaeMocts Mmo4yB (OCOOEHHO TJIMHUCTBIX) MpPH MEPEYBIAKHEHUH
yMEHbIIAETCS. YajieHue U30bITKAa BOJABl YCHIIMBAET KU3ZHEIEATEIbHOCTh
a’3pOOHBIX MUKPOOPTaHU3MOB M 3JIEMEHTHl NMUTAHUS CTAHOBATCA JIOCTYIHBIMU
JUIsl pacTeHui. [lesATenbHOCTh MUKPOOPTaHU3MOB YCHIIMBAETCS 3a CUET YBEJU-
YeHUsI ra3000MeHa, T. €. CBSI3U I'a30BOM cpeibl TOYB ¢ aTMocdepoil. O0beM BO3-
nyxa B KopHeoOutaeMoM cioe noussl, 1o A. H. KoctsikoBy [6], nomkeH cocTas-
75Tk He MeHee 15-20% o6bema nop npu Bo3zenbiBanuu Tpas, 20-30% mpu BO3-
JIEBIBAHUM 3€pHOBBIX U HE MeHee 35-40% mnpu BO3JEIBIBAHMM KOPHEILIOJIOB.
Takoe comep:kaHue BO3JyXa ONpPENENsIeT MAaKCUMAJIBHYIO BIIAXXHOCTb ITOYBBI:
Py BbIpallMBaHUM TpaB oHa paBHa 70-85% mopucrtoctu, 3epHOBBIX 70-80%,
KopHem1oaoB 60-65%.

[Tox BIMsAHMEM OCYIIEHHS MOYBBI OCTPYKTYpPUBAIOTCS, 00pa3yroTcs Tpe-
IIMHBI, @ BCJIEJICTBUE 3TOT0 YBEIMUYUBAIOTCA MOPO3HOCTh U BOAOIPOHUIIAEMOCTb
nouB. Takue MOYBHI JIydllle OrJIOMAT aTMochepHblie ocaaku. biaronaps 3to-
My OCYUIEHUE PEryjJupyeT BJIAXKHOCTh BO BPEMEHM: B 3aCYyLUIMBBIE MEPHUObI
OCylIaeMbl€ MOYBBI BJIAXKHEE CTAPOMAXOTHBIX, a B I0XKAEBble — HA000pOT. Ocy-
HIEHUE 3€MeNb MOBBIMIAET UX Temieparypy Ha 2-6°C, 4yTo BechbMa Ba)KHO IS
CPOKOB II0CEBA CEJIbCKOXO035MCTBEHHBIX KYJIBTYP.

OcHoBHas 33/1a4a PEryIUPOBaHMs BOJHOIO PEXHUMa B 30HE M30BITOYHOTO
YBIIQXKHEHHSI — 00€CTIEYeHUE Ha TEPPUTOPUH OTIPENICIIEHHOTO PEKUMA OCYILIECHHMSL.

Ilox peswcumom ocywenusi TIOHUMAETCS MOANECPKUBAEMBI MEIUOPATUB-
HBIMU MEPONPUITUSMH ONTUMAJIBHBIA BOJHO-BO3AYIIHBIN PEKUM, KOTOPBIM Xa-
pPaKTEpU3yEeTCs TAKUMH MOKA3aTEesIMU, KaK a’palusi U BIAXKHOCTh MOYBHI, TIIY-
OvHa 3ajieraHus ypOBHSA TPYHTOBBIX BOJ, MPOJOJDKUTEIBLHOCTb MOATOIICHUS
KOPHEBOI CUCTEMBI PACTEHUH U 3aTOIJICHUS TIOBEPXHOCTHU MOYBBHI.

OCHOBHBIM IOKa3aTeNIeM BOJHOTO PEXXKMMa Ha JETKUX MUHEPAIbHbBIX TIOY-
Bax U TOp(PsIHUKAX SIBISIETCS TIyOMHA YPOBHSI TPYHTOBBIX BOJ, MJIM HOpMa OCY-
HICHUSI.

Hopmou ocywenus na3biBaeTcsl TIyOUHA CTOSIHUS TPYHTOBBIX BOJI, TIPH
KOTOPOW B KOPHEOOUTAEMOM CJI0€ CO3AAI0TCSI HEOOXOAUMBIE YCIOBHS ISl pOCTa
pacTeHuid, 00ecreunBarOTCsl HAaUBBICIINE YPOKaU CEIbCKOXO03HCTBEHHBIX KYJIb-
Typ U ONTUMAaJbHbIE yciaoBHUs 00paboTku mouB. Hopma ocymieHust 3aBUCUT OT
KJIIMMAaTUYECKUX MOKa3aTesiel, XapakTepa MCIOJIb30BaHUS MEIMOPATUBHBIX 3e€-
Menb, THMa MOuB, (a3bl pa3BUTUA pacTeHud. OpPUEHTHUPOBOYHBIC 3HAYCHUS
HOPM OCYIICHHUS I Pa3iINdHbIX IEPUOAOB MpHUBeACHbI B Tabnuie 2.1 [7].
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Tabnuma 2.1 — Hopmbl ocylienus 1uist pa3inyHbIX IEPUOI0B BEreTalluu

Kynbtypsl Hopwms! ocyiiienusi, M
[IpennoceBnou [TepBrlii MecsL [Tocnenyrommia
epuoJ BereTanuu NIEpHOJT BEreTanuu
3epHOBbIE 0,5-0,6 0,7-0,8 0,8-0,9
OBol11IM, KOPHEILIIOAbI 0,5-0,6 0,8-0,9 0,9-1,0
TpaBsl 0,5-0,6 0,6-0,7 0,7-0,8

Ipumeuyanusi: 1. MeHbIlne 3HaYEHUST COOTBETCTBYIOT BJIArOJIIOOMBBIM KYJIbTYPaM C MEJIKOU
KOPHEBOW CHCTEMOM M JierkuM mousaM. 2. Ilocie BeImageHus 0CaJkoB COOTBETCTBYIOLIAS
HOpMa OCYIIEHHUS JIOJKHA OBITh JOCTUTHYTA 3a 4-5 CyTOK, MHAaue MOATOIUICHHE KOPHEBOU
CUCTEMBI PaCTEHUH NPUBEIET K SKOHOMUYECKH HEOIPABIAHHBIM [TOTEPSM ypPOKas.

Ha TsxenbIx mouBax npu riayOOKOM IMOJIOKEHUU MPYHTOBBIX BOJI MEpEyB-
Ja)KHEHUE 3eMeNlb HaOJI0JaeTcsl BCIEACTBUE HAKOIUICHUS BOJbI Ha MOBEPXHO-
CTH IIOYBBI WJIK B IaXOTHOM cJioe. B 3ToM cityuae BIarooOMeH ¢ HIKEJIeKalu-
MU CJIOSIMH U TPYHTOBBIMHM BOJaMH HE3HAUMTENbHBIN. 3amachl Blard B IOYBE
MO>KHO PETYJIUPOBaTh MyTEM U3MEHEHMsI OOMEHa MOBEpXHOCTHOU Bojbl. Hexoc-
TATOK BJIATM Ha TSHKEINBIX MOYBAX B 3aCYILIUBBIC MEPHObI MOKHO BOCIIOTHHUTD
TOJILKO OPOIICHHEM. B OTiMune OT JIETKUX MOYB PEKUM OCYIICHHS Ha TSKEIBIX
XapaKTEPU3yeTCsl ONTUMATIbHOM BIAXKHOCTBIO (Tabiuma 2.2).

Tabauma 2.2 - OntumainbHas BIaXHOCTH mouBkbl (A.M. beamenos, 1974),
9% OT MOJHOM BJIArOEMKOCTHU

CenbCcKOX03HCTBEHHAs! KYJIBTYpa OnTuManbHas BIaKHOCTb TOYBbI
3epHOBBIE XJiIe0a TOBAPHOTO 3HAYCHHUS, 40-50
IIPEUMYILIECTBEHHO SPOBbIE
3epHOBBIE O00OBBIC 50-60
Kaprtogens, caxapHas cBekiia, KyKypy3a Ha 60-60
CHJIOC, KOPHETUTOJTBI M TEXHHYECKHE KYJIBTYPBI
OBo1HEbIE:

TOMATbI 50-60
penuc 70-75
JYK pen4artblil 70-75
OTypIIBI 75-80
IlosieBbIE MHOTOJIETHHE TPABBI 70-80
JIyroBeie TpaBbl 80-100

[IpeBbllIeHHE ONTUMATBHOTO KOJINYECTBA BJIArd OTPULIATEIBHO BIUSET HA
Pa3BUTHE CEIBCKOXO3SMCTBEHHBIX KyJIbTyp. HapymeHnne BOgHOTO pexuma Mo-
KET MPOU30NTH BCIIECTBUE MOATOIUIEHHUS] KOPHEOOUTAEMOTO CJI0sI TTOYBHI U 3a-
TOIUIEHUS KYJIBTYD.

Ilon noomonnenuem NMOHUMAETCSl MOJBEM YPOBHS TPYHTOBBIX BOJ, CO3-
JAOIINI HeOIaronpUsATHBIE YCIOBUS [T PA3BUTHUSI KOPHEBOM CHCTEMbI PACTEHHIL.

VYBa)xHEHUE MTOYBBI 0 IMOJHOM BIArOEMKOCTH IIPU IOBBIIICHUH YPOBHS
IPYHTOBBIX BOJ K IIOBEPXHOCTHM CHIKAET YpPOXKaW CEJIIbCKOXO35MCTBEHHBIX
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KynbTyp. Hanmpumep, nepeyBiaxHEHUE MOYBBI B TEYEHHE 3 CYTOK NMPUBOIUT K
YMEHBIIEHUIO ypoxas ssuMeHs Ha 10%, 5 cytok — Ha 25%, 10 cytok — no 40%.
[lepeyBnaxHeHue MoYBbI Ha MPOTSHKEHUU 20-25 CyTOK BBI3BIBACT MOJIHYIO THOEITH
ypoxas. [loaTromy g COXpaHEHHs KUZHEACITEIbHOCTA PACTEHUN YMEHBIICHHE
HOpMBI ocytieHus 110 0,2 M foryckaercs He OoJiee yem Ha 3-5 CyTOK.

[Ipu perynupoBaHMHM BOJHOTIO PEXUMa OCYILIUTENIbHAS CUCTEMA JOJKHA
o0ecreuuTh cOpoC N3OBITOYHOM BOJIBI U3 KOPHEOOUTAEMOTO CJIOS TOYBHI U MO/I-
IIaXOTHBIX CJIOEB B CPOKH, HE JOMYCKAIOIINE YMEHBIIEHUS YPOKAEB CENBCKOXO-
3SIMCTBEHHBIX KYJIbTYp. B Cilydae MHTEHCUBHOTO BOJHOI'O IIMTAHMS 3Ta CUCTEMA
HE JOJDKHA JIOIyCKATh MOJBEM YPOBHEHW TI'PYHTOBBIX BOJ Ha BpEMs, NPEBBI-
nraromee HopmaTuBHOe. OCBOOOXKIEHHE MaXxOTHOrO c¢ios mouBbl 10 30 cM OT
M30BITOYHOM BOJBI B BET€TALIMOHHBIN EPUOJ AJI 3€PHOBBIX JOJHKHO 0Oecnevu-
BaThbCA 3a 1-2 CyTOK, OBOIIHBIX KynbTyp — 1-1,5, MHOroneTaux tpas — 2-3 cy-
ToK. 13 moanaxorHoro ciost 30-80 cM M30BITOK BO/BI B BETETAIIMOHHBIN MEPHOJ
HEOOXOMMO YAAIUTh B TEUCHHE MOCIEAYIONINX 6-8 CYyTOK HE3aBUCUMO OT BHUJA
CEIIbCKOXO3SMCTBEHHBIX KYJIBTYD.

bonpuioe BIMsIHME Ha ypo)Kail CENbCKOXO3SIMCTBEHHBIX KYJIBTYP MOKET
OKa3bIBaTh 3amonjieHue PACTCHHU. 3aTOIUIEHHE BOJOW IOBEPXHOCTH ITOYBBI U
pacTeHMil Ha Hell HapyllaeT cOOOIEHNE TOUBEHHOTO BO3IyXa C aTMOC(EPHBIM,
ra3o00MeH U JbIXaHHUE KOPHEBOW CHCTEMBI CEIbCKOXO3AWCTBEHHBIX KYJIBTYP.
[Ipy IIUTENTPHOM 3aTOIJIEHUM KOPHU HAaYMHAKOT 3aJbIXaThCsl OT HEJOCTAaTKA KH-
CJIOpPOJia U M30BITKA YIIEKUCIOThI, KOTOpas MOJY4YaeTcsl B MPOLECCE JIbIXAHMUS.
Hanpumep, o3umas poxxb morudaer npu 3aToruieHHuH B TeueHue 8-10 cyTok,
nieHuna — 7-8, suMenb — 5-6, oBec —10 cyTok. Jlaxke oIHOCYTOYHOE 3aTOILIe-
HUE TIOJIEBBIX KYJBTYDP BBI3BIBAET PE3KOE CHUKEHHE ypoxkaeB. [loaTomy BO u3-
OexaHue TUOeNId WM CHUXKEHHUS YPOXKAeB 3aTOIJIEHUE MABOJIKOBHIMU BECEHHU-
MU BOJaMH TOJIEH, 3aHATHIX O3UMBIMH KyJIbTYpaMH, BOOOILE HeIOMmycTUMO. B
ClIy4yae OTCYTCTBMS O3MMBIX IIOCEBOB IIOJII MOTYT 3aTaIlJIMBAaThCS HA MPOTSKE-
Huu 10-15 cytok. OHaKO K Hadally C€Ba PACTEHUUN ATU MOBEPXHOCTHBIE BOMbI
HY)KHO YJaJIUTh, a MTAXOTHBIM CJIOW OCBOOOAWTH OT M30bITKA Biaru. Becennee
3aTOINIEHWE MHOTOJIETHUX TPaB B 3aBUCUMOCTH OT UX BHJA JOIIYCTHMMO B Tede-
HUE 5-25 CyTOK.

B BereranuoHHBIN Nepruoj 3aTOILNIEHUE 3€PHOBBIX KYJIbTYp HOKIEBBIMU
BojaMu jomyckaercsa B TteueHue 0,2-0,5 cyrok, opomubix 0,2-0,25, macTOuy
0,75-0,8, cenokocoB 1-1,5 cytok [7].

Kpome Toro, Ha MEeTMOpUPYEMBIX 3€MIISIX JIOJKHBI OBITH CO3AAaHBI YCIIO-
BUS 11 0OpabOTKH 3€Meb M PAaCTeHUW B BETreTAallMOHHBIN Mepuoj, MoceBa
CEJIbCKOXO3MCTBEHHBIX KYJIbTYpP BECHOM U BBIBO3a ypOXKas OCEHbO. B 1ermsax
MOBBIIIEHUS KO3PPUIIMEHTA 36MEIbHOIO UCTIOIb30BAHUS MEJIUOPATUBHBIE CHC-
TE€Mbl HEOOXOAMUMO CTPOUTH TAK, YTOOBI OHU 3aHMMAJU KaK MOXHO MEHBIIYIO
IUIOIIAAb CEJIbCKOXO3AMCTBEHHBIX yroaui. OcCyluTenpHas CUCTEMA JIOJKHA
ObITh YKOHOMHUYHOM, TOJITOBEYHOM, yIOOHON B IKCIUTyaTalliM U MPUMEHEHUU
MEXaHHU3aLMHA U aBTOMAaTH3aLUH MPOLECCOB PETYIMPOBAHUS BOJHO-BO3YIIHOTO
pexuMma.
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2.4 Metoabl u c1oco0bI OCYyLICHUSI 3eMeJIb

[lox memooom ocyuienuss TOHUMAETCS HANPABICHHOCTb TUAPOTEXHHUYE-
CKHMX, arpOTEXHUYECKUX U JAPYIUX MEpPONPUATHN, NPEAHA3HAUYCHHBIX IJIA JIUK-
BUJIAIIMU U30BITOYHOTO YBIaxxHEeHHUs mouB. Ha BeIOOp MeToma ocyiieHus Bius-
10T THUIIBI BOJHOTO MUTAHUS, NPUYHUHBI NIEPEYBIAKHEHUS 3€MENb, XapaKkTep UX
UCIIOJIb30BaHUS, a TaKXKe Ipyrue pu3nko-reorpaduyueckue ycaoBus 30HbI, B KO-
TOPOU MPOBOJIUTCS MEIMOPALIHSL.

Pa3znnuarot crneayrore OCHOBHBIE METO/IbI OCYILICHHS.

1. Yckopenue wim peryJmpoBaHAe CTOKA MOBEPXHOCTHOM BOJbI. [IpuMens-
€TCsI IPU OCYIIICHUH TSHKEJIBIX MOYB, OCYIIIEHUU €CTECTBEHHBIX JTYTOBBIX YTOAUM U
nactouil. B ciiydae ucnosp30BaHus MOJ MPOMNAIIHbIE KYJbTYPhI TSXKEIbIX MOYB
MIPOCOYMBIIASACS C MOBEPXHOCTH BOAA JOKHA OTBOJUTHCS U3 TAXOTHOT'O CIIOA.

2. IloHm>keHue ypoBHSI TPYHTOBBIX M TPYHTOBO-HAmopHbiX BoA. [Ipume-
HSETCA Ha MOYBAaX JIETKOTO MEXaHWYECKOTO COCTaBa M HU3MHHBIX TOP(SHUKAX.
N30bITOUHAs rpyHTOBAs BOJA YAAISETCS Yepe3 TOJMIILY MOJMaX0THOTO CIIOSL.

3. OrpaxJeHne OCyIIaeMOW TEPPUTOPUU OT IMPUTOKA MOBEPXHOCTHBIX
WJIY TPYHTOBBIX BOJ. MeTo1 mpenycMaTpUBaeTCs B Clly4asix, KOrJa Ha paccmart-
pUBAaEMbIl Y4aCTOK MOCTYNAIOT MOBEPXHOCTHHIE U TPYHTOBBIE BOJIBI C BBIIIEIIE-
xKarier BogocOopHo# miomaau. Takoil METol MPOEKTUPYETCS TIPH YBEIUYCHUH
MOCTYIUICHUSI BOJIbI Ha YYaCTOK M3 BOJIOTOKOB BO BpEMs BECEHHMX WJIU JIETHE-
OCEHHMX MaBOJKOB.

4. KoMOMHHUPOBAaHHBIM METOJT (COUeTaHUE HECKOJBbKUX METOJIOB OCYIIe-
HUSI) B TPAKTUKE METUOPATUBHOIO CTPOUTENILCTBA TPUMEHSIETCSl HauboJiee yac-
TO, TaK KaK Y4aCTKH MOTYT UMETh OCOOCHHOCTH M pa3HOOOpa3ue 1Mo TUIY BO/I-
HOT'O MUTAHUS, TPUUMHAM MEePEYBIAXKHEHUS, XapaKTepy MOYB U PACTCHUI.

Cnocobom ocyuieHus Ha3bIBAIOT KOHKPETHYIO CHCTEMY THUJIIPO- M arpo-
TEXHUYECKUX MEPOIPHUATHI, HANPABICHHYIO HA pEealN3alli0 METOAOB OCYyIIe-
Hus. Croco0 ocyIieHusl Ha3HAYal0T B COOTBETCTBUU C TUTIOM BOJHOTO IMUTAHMUS,
BBIOPAHHBIM METOJIOM, MCIIOJIb30BAHUEM 3€MEIb U C YUYETOM TEXHUYECKUX BO3-
MOKHOCTEH OCYIIECTBIIEHU HaHHOTO crocoOa. [Ipu HECKOJIbKHX KOHKYpH-
PYIOLIUX CHOCO0aX OCYIICHHSI MPOBOAAT SKOHOMHUYECKOE COMOCTaBICHUE UX U
BBIOMPAIOT Hanbosee 3heKTUBHBIN BapUaHT.

OCHOBHBIE METO/IBI M CIIOCOOBI OCYIIICHUSI 3eMeJTh TIPUBE/ICHBI B TabsmIe 2.3 [3].

Ta6numa 2.3 — MeToabl U CrIocOObl OCYIICHUS

Tun BogHOTO [TpuauHbI MeTton Crioco0
MIUTaHUS NIepeyBIaKHEHUS OCYIIEHHUS OCYIICHHUSI
ATMocdepHbIi OtcyrcTBHE CTOKA | YCKOpeHHE NMOBEpX- | OTKPBITHIE U 3aKPBITHIE
MOBEPXHOCTHBIX U | HOCTHOTO U BHYTPHU- | COOMpATENH, arpoOMeIHo-
MTOYBEHHBIX BOJ| MTOYBEHHOT'O CTOKOB | paTUBHbIE MEPOIIPUATHS
I'pyHTOBBIi: Bricokuit ypoBeHb | OTBOA IpYHTOBBIX CucremaTnueckuii
OacceiH rpyH- TPYHTOBBIX BOJ BOJL JIpEHAXK
TOBBIX BOJI IIPU OTCYTCTBUU
UX OTTOKA

24



Tun BogHOrO [Tpuunnb Meton Crioco0
MUTaHUS MEPEYBIAKHEHUS OCYIIECHUSA OCYIIEHUSA
MIPUTOK TPYHTO- [TepexBaT motoka Orpaxgaromuid  TOJIOB-

BBIX BOJI C BOJIO-
cbopa

bunsTpanus u3
peK, Bogoxpa-

TPYHTOBBIX BOJI C
Boji0cOOpa

[TepexBaT GuIbLT-
PaIMOHHBIX BOJ

HOHM JpPEHaX, JOBUME Ka-
HaJIbI

Orpaxnarouuii ~ 6epero-
BOU JPEHAXK

HUJIHII]
I'pynroBo- Bricokuil ypoBenb | CHukeHMe Hamnop- | BeprukanbeHelil cucrema-
HANOPHBIH IIb30METPUYECKOTO | HOT'O MUTAHUS | THUECKUN WIIH OTpax-

Hanopa TPYHTOBBIX BOJ| JAIOLIUH JIpeHaX
HambiBHOI: IIputox  moBepx- | [lepexBar moBepx- | HaropHbie kaHambl
JIeJTIOBUAIIbHBIN HOCTHBIX BOJ| C | HOCTHOI'O PUTOKA

BojocOopa  mpu | ¢ Bogocbopa

IJIOXOM OTTOKE
AJUTFOBUAJIbHBIN 3aroruieHue ped- | 3auiuTa OT 3aToll- OOBasioOBbIBaHUE TEPPH-

HBIMH BOJaMH JICHUA TOpUHU

JUIs1 yCKOPEHHMSI WM PETYIMPOBAHUS CTOKA IMOBEPXHOCTHBIX BOJ IIPUMeE-
HSIOT CHOCO0 yCTPOWCTBA CETH OTKPBITHIX KaHAJIOB WJIM 3aKPBITBIX COOMpare-
neil. Heobxoammoe MOHM)KEHHE YPOBHSI TPYHTOBBIX BOJI MOKHO JOCTHYb CHC-
TEMOM 3aKPBITBIX WJIM OTKPBITHIX JIpeH. [lepexBaT Boj, MOCTYMAIOIIUX CO CMEXK-
HBIX TUJIONIA/ICH, BBIMIOIHSIOT CIIOCOOOM YCTPOMCTBA OrpauTelbHON ceTH (Ha-
TOPHBIX, JIOBYMX KAHAJIOB, OEPErOBBIX JIPEH), a JJIsl 3alIUThl TEPPUTOPUH OT 3a-
TOIUICHHS] TPUMEHSIOT 1aMObl oOBasioBaHusA. KoMOMHMPOBaHHBIN c1OCOO BBHIOU-
paroT TOrJa, KOrjaa mpeaycMaTpuBaeTCs HECKOJIbKO METOA0B OCYILICHHUS.

2.5 OcymurteJibHAs CHCTEMA U ee 3jieMeHTbl. CXxeMbl OCylIeHH sl

Ocywumenvhas cucmema NPEICTABIAET COOON KOMIUIEKC KaHAJIOB, JIPEH,
THJIPOTEXHUUYECKUX COOPY>KEHUH, MO3BOJISIOIIUX TPOU3BOIUTE cOPOC MU30BITOU-
HOM MOBEPXHOCTHOM BOJBI U BOJBI U3 KOPHEOOUTAEMOTO 105 1mouBbl. Crucrema,
C TIOMOIIbIO KOTOPOI M30BITOK BOJBI C MOJIEH ynasieTcsl CaMOTEKOM, Ha3bIBaeT-
csi camomeynoti. Eciiv coOpaHHy10 H30BITOUYHYIO BOJY YAQISIOT C MPUMEHEHUEM
BOJIOTIOAbEMHBIX YCTAHOBOK, CHCTEMa Ha3bIBACTCSI CUCMEMOU ¢ MEXAHUYECKUM
6000no0vemom. Ha ocymmTenbHONW CUCTEME JIOJKHBI MPEAyCMaTpUBaThCs CO-
OpY>KEHUS ISl aKKyMYJISIIIUU BJIarH, YTOOBI B 3aCYIIUIUBOE BPEMS MOKHO OBLIO
MCII0JIb30BATh €€ JJIsl YBIAXKHEHMSI IOYBBI (PUCYHOK 2.9).
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Pucynok 2.9 — OcymmuTenbHasi CHCTEMA U €€ DJIEMEHTBI
1 — ocyiaemasi TeppUTOpHS; 2 — PETYIUPYIOIAs CETh; 3 — MPOBOASAIIAS CETh;
4 — orpaauTeiibHas CCTh, 5— BOJAOIIPHCMHUK] 6 - THUAPOTCXHUYICCKUEC COOPYIKCHUA,
7 — noporu; 8 — MoJIe3alUTHEIE JIECHBIE TTOJIOCHI

Ocymaemas TeppuTOpusl MpPEaHA3ZHAYAETCS JJIs BBIPALIMBAHUS CEIBCKO-
XO3SIMCTBEHHBIX KYJIBTYP WJIM BO3BEIACHHS PA3JIUYHBIX 3/1aHUH, COOPYKECHUU U
T.1. Perynupytomas cetb TpeOyeTcs it coopa u30bITOYHOM BOMBI U MOAIEPHKA-
HUSI HEOOXOMMBIX BJIaro3aracoB B pacueTHOM CJioe MouBbl. M3 perynupyronieit
CETH BOJIa MOCTYMNaeT B MPOBOJSAIIYIO, IO KOTOPOW Jlajiee TPaHCIOPTUPYETCS B
OoJiee KpymHYIO TUAporpaguyeckyro cetb. OrpaguTenabHasl CeThb CIYXUT JJIs
3alIUThl OCYIIAEMBIX TEPPUTOPUN OT MPUTOKA MOBEPXHOCTHBIX U TPYHTOBBIX
BOJl. Bes n30bITOUHAsA BOJIa ¢ OCYIIAEMBIX 3€MENb COOMPAETCs B BOAOIPUEMHHUK.
OH sBIsE€TCS OAHUM M3 CAMBIX KPYMHBIX 3JIEMEHTOB OCYIIUTEIHHON CUCTEMBI.
IM'uaporexHuueckue COOPYKEHHs YCTPAUBAIOT ISl YIPaBICHUSI BOAHBIM PEXKU-
MOM OCYIIIaeMbIX 0OBEKTOB U o0ecneueHus HaiexHoCcTu cuctemsl. [lo qoporam
Ha YYacCTKH JOCTaBJISIOT CEMEHA, TOPIOYECMAa304YHbIe MaTEPUabl, BHIBO3AT BbI-
PALICHHYIO CEIbCKOXO3SIMCTBEHHYIO MPOAYKIMI0. Jloporu ciiyxaT Takxke IS
MO/IB03a CTPOUTENIBHBIX MATEpUAJIOB K COOPYKEHUSM, KOTOPHIE HEOOXOIUMO
PEMOHTHUPOBATH. L{enb Moe3alMTHBIX JIECHBIX MMOJIOC — CHU3UTH BIWUSIHUE BOJIbI
¥ BETpa Ha 3PO3HI0 MOYB, 0COOEHHO TOPPSTHO-O0TOTHBIX.

B omnpezeneHHbIX rTuporeoIorMuecKiX yCIOBHUSIX Ha OCYIIUTENbHOMN CUC-
TE€ME€ MOTYT YCTPauBaThCS U IPYTUE COOPYKEHUSI KOMIUIEKCHOTO Ha3HaueHus. B
MEPBYI0 OYepedb 3TO CTPOUTEIHCTBO MpyAOB. OHM HYXHBI ISl KyJIbTYPHO-
OBITOBBIX LIEJIEH, pa3BeACHUS PbIObI, OPOIICHHS 3€MENb U T. 1.

B3auMHoe pacnosioKeHre 3JIeMEHTOB OCYIIUTENbHON CUCTEMBI Ha IJIaHe
U B BEPTUKAJIbHOM TJIOCKOCTH HA3BIBAETCS cxemoti ocyutenusi. CxeMa OCyIlIeHUs
3aBUCUT OT MHOTUX (akTOpoB. HeKOTOphIMU ONpENESIONMMU €€ CIYKAT THII
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BOJIHOTO NMUTAaHUs, IPUYUHBI TIEPEYBIAKHEHUS 3€MEJIb, XapaKTEP UX CEIbCKOXO-
3SIICTBEHHOTO UCIOJI30BAHUS U JIP.

[Ipu ammocgeprom 6oonom numanuu HEOOXOIUMO YCKOPHUTH CTOK I1O-
BEPXHOCTHOM BOJIbI C MEJIHOPUPYEMBIX TOJIEH. Peryiaupyroiryo ceTb MOMXKHO
yCTpauBaTh B BUJIE OTKPBITBIX KaHAJIOB, KOTOPbIE pacrlojiaratoT Mo MOJsM paB-
HOMEPHO WJIM BBIOOPOYHO. J[JIsl 3aIIMTHI OT MOBEPXHOCTHOM BOJIbI, TIOCTYIAO-
1€l CO CTOPOHBI BJOJIb TPAHUI] YUaCTKa, HA/IO MPEAYCMOTPETh OTPATUTEIbHYIO
ceTb. V3 OTAeNbHBIX MOHMKEHUN BOJY MOXHO YAQISITH BOJOOTBOJAHBIMU OOPO3-
JTaMH, COOOTIAFOIITMMHUCS C KaHaJlaMU OTKPBITON CETH.

BMmecTo OTKpBITHIX KaHAJIOB MOXHO MPUMEHUTHh CUCTEMY 3aKPBITHIX CO-
Oupatenei, AJig YCHICHUS OCYIIUTENBbHOTO 3¢ (deKkTa MeprneHAUKYIIPHO K HUM
YCTpPauBarOT KPOTOBBIC APEHBI WIIM MIPOBOJAT KpoToBaHue. [Ipu Takoit cxeme Ha
y4aCTKE HEMHOTO KaHaJIOB, YTO MOBBIIIAET KOA(PPUIIMEHT 3€MEIbHOTO UCIIOb-
30BaHUS.

Hekotopyto 0cOOEHHOCTh TTPU METHOPAIIUU UMEIOT TSKEJbIE MOYBHI C 3a-
NaJuHHBIM penbeoM. Ha HHUX BO3BBIINICHUS UYEPEAYIOTCS C TOHIKEHUSIMH,
IIPUYEM Pa3HOCTh BHICOT MHOTJA AocTUTraeT 2 M u Oosee. PerynupoBath BOHBIIM
PEXHUM Ha TaKUX MOYBAX CJIOKHEE, YEM Ha IUIOCKHUX ydacTKaX. DTO OOBSICHIETCS
OOJBIION pa3HMIICH BO Bjarosamacax Ha BbICOTaxX M B HU3MHaX. Breimanaromue
aTMOC(epHbIe OCAJIKU CTEKaIOT B HU3UHBI, NepeyBIaKHIIOT uX. [lepeyBiaxHe-
HUE MOXET ObITh 3HAUUTENIbHBIM, NTOATOMY Ha HU3MHAX HEJb3s 00padaThIBATh
3eMJII0 M BBIPAIIUBATh CEIbCKOXO3SIMCTBEHHBIE KYJIbTYphl. KOHTYpHI y4acTKOB
MeEJIKHE, YTO, €CTECTBEHHO, CHMXKaeT 3(P(HEKTUBHOCTh HUCIOIB30BAHUS TEXHUKHU
U CEIbCKOXO3SIUCTBEHHBIX yroauid. OJHUM KaKUM-JTUOO CIOCOOOM JOCTHYb
HY>KHOU CTENEHU OCYIICHUSI HEBO3MOXHO.

B Takux ycinoBusX peryJIupoBaHUE BOJHOTO PEKUMa JOJKHO MTPOBOAUTb-
csi KOMIUIEKCHO. HeoOXxoaMMo mpemrycMOTpeTh MEPOIPUSITUS, YCKOPSIOIIHNE
CTOK TOBEPXHOCTHOM BOJIbI BECHOM BO BPEMS CHETOTAsIHUS U YJAJSIOIINE B J10-
MyCTUMbIE CPOKH M30BITOYHYIO BOJY M3 MaXOTHOTO W TMOJIMAaXOTHOTO CJIOEB, 3a-
OOTUTHCA O COXPAHEHHH TYMYCOBOTO CJIOS M TIJIOJOPOAus 3eMelnb. JlocTurator
ATO YCTPONCTBOM JIOKOMH CTOKA, KOTOPhIE OOBEIUHSIOT OTICIbHBIC 3aIaINHBI,
IJIAHUPOBKOW TMOBEPXHOCTU IOYBBI M 3aCBINKOW HU3MH. M3 HE3HAYMTENIbHBIX
MOHIKCHUM BOJY YIAJsIOT BBIOOPOYHBIMU cOOMpaTenssMu. Xopomuit 3¢pdexT
JAIOT TIOTJIOTUTENIbHBIE YCTPONCTBA, MEPEBOSIINE TMOBEPXHOCTHBIA CTOK BO
BHYTPEHHHM cOo cOpocoM BOJbI B BojonpueMHUK (pucyHok 2.10). IIpu ocyme-
HUU 3eMeJIb aTMOC(HEPHOTO BOAHOTO MUTAHUS MOYKHO MOA0UpPaTh Takxke dhdek-
TUBHBIE arpOMETMOPATUBHBIE MEPOTIPHUSATHS.
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Pucynok 2.10 — Cxema ocynieHust 3eMelib €O CIOKHBIM peabedhom
1 - noxxOrHa CTOKa; 2 - 3aKpbIThIe COOMpPATENH; 3 - MOTJIOTUTEIBHBINA KOIOEII,
4 - TpaHCTIOPTUPYIOIINI COOMpATENb; S - TPAHUILIBI OCYIIEHUS; 6 - BOJOTIPUEMHHUK;
7 - cpe3aHHbIN Oyrop; 8 - 3achIIaHHOE TOHMKEHUE

B cooTBETCTBHM C METOJOM OCYuleHus: 3emenb 2PYHMO8020 800HO20 NU-
MaHusi B 3TUX YCJIOBHSIX HEOOXOIUMO MOHMKEHUE YPOBHS TPYHTOBBIX Boa. Ha
3eMJIIX C 3aMKHYThIM 0acCeiiHOM TI'PYHTOBBIX BOJ MOHMYKEHUE WX YPOBHS J10C-
THATAETCSI YCTPOMCTBOM OTKPBITOM WM 3aKpBITOM ceTH. CXeMy OCYIIUTEIBHOU
CUCTEMBI BBIOMPAIOT B 3aBUCMMOCTH OT Pa3MEpPOB ydacTKa. Y 4acTOK HEOOJIbLION
IIMPUHBI MOKHO OCYUIMTh OJHUM KaHajioM. Ha mupoKuX ydacTkax MPOEKTHU-
PYIOT CUCTEMATHYECKUI APEHaX, a Mo nepudepuu MaccuBa MpeayCMaTpUBAIOT
JIOBYMM KaHal.

B cnyuyae mpurtoka (UIBTPALMOHHBIX BOJA W3 PEK WA BOJAOXPAHMIIMLIL
TEPPUTOPUIO 3AIIMIIAIOT OEpPEroBbIM JpeHaXeM. B Takoil cxeme Takke MOTYT
OBITh JIOBUME KaHAJIbI UJIU IPEHBI M CUCTEMaTH4eCcKasi peryupyromnias ceTb.

PaccrosiHne Mexy MICTOKaMU JPEH JABYX CMEKHBIX CUCTEM IPUHUMAETCS
He Oosiee 3 M, Tak KakK TOPLbI JPEH UMEIOT HE3HAUUTENbHBINH OCYIIUTEIbHBIN
sad¢ekt. Ecan 3akpbiThie ApeHbl NepIeHANKYISIPHBI K KOJJIEKTOpaM psAIOM pac-
ITOJIOKEHHOM CHUCTEMBI, UX UCTOKH HE JOBOJMAT /10 KOJUIEKTOPOB HA PACCTOSIHUE
L/2. D1y nojnocy ocyiiaetr KoJuIeKTop. Takoe e pacCTOsSHHE BhIIEPKUBACTCS,
€CJIM JIpEHa MPOEKTUPYETCS MapajuiebHO TPAHULIE YYacTKa, a MPUTOK HA HEro
IPYHTOBOM BOJBI CO CTOPOHBI OTCYTCTBYET. [losioca 3emuu Bosib kaHana Oynaer
OCYIIEHA, €CJIM UCTOKU JApPeH OyAYyT YCTPOEHBI JI0 MOJIOCHI Pa3pOBHEHHOIO Ka-
BAJIbEPA.

ITpu epynmoso-nanoprnom 6oonom numarnuy HEOOXOAUMO MOHU3HUTH IIbE-
30METPUYECKUIN YPOBEHb HAIIOPHBIX BOJ, IOCTYMAOIIUX ¢ Bogocoopa. [l aTux
1eJeil MOKHO TPUMEHHTH JIOBYMI KaHal, JHO KOTOPOTO IIeJIecO00pa3HO Bpe-
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3aTh B BOJOHOCHBIN TutacT Ha rayOuny 30-50 cM. Ecnu 3TMm kananom ocyie-
HUE HE JOCTHUIaeTcs, MPOCKTUPYIOT CUCTEMATHYECKYI0 CETh IO TEPPUTOPHUH
oOwekra. [Ipu pazmenieHun perynupyromnieil ceT 00s3aTesbHo, YTOObl OHA Te-
pecekalia Mecta ¢ HauboJiee UHTEHCUBHBIM BOJHBIM MTUTAHUEM.

UToOBl yCWINTH OCYIIUTEIbHBIN 3h(EKT mpu OOJBIIT0N MOIITHOCTH BOJIO-
HOCHOTO TJIACTa, Ha PETYIUPYIOLIEH U OrpauTEIbHON CETH YCTPauBalOT BEPTH-
KaJIbHbIE KOJIOJIIbI, COCAMHSIEMbIE C TOPU30HTAIILHBIMU JIPEHAMHU.

Ecnu u30piTouHOE YBIA)XXKHEHHE 3eMeNb HAOIIOAACTCA 3a cuem Oento8U-
AIbHBIX 800 (CO CKIOHOB) TP HAMBIBHOM BOJHOM NMHUTAaHUU, TPUHUMAIOT MEPHI
JUISL yMEHBIIIEHUSI 00beMa CTEKAroIIel BOJIbI, T. €. yCTPAauBaIOT HATOPHBIE KaHa-
JIbI WU 3aKPBIThIC COOMpATETN ¢ 0OCHINKOW TPyO (GUIBTPYIOIMMME MaTeprasia-
Mu. B momonHeHne K 3TMM MepaM MpH OONBIION MHUPUHE y4acTKa MPOKIIAIbI-
BAIOT CUCTEMY PETyIUPYIOMNX 3yieMeHTOB. COKpaTHUTh 00BEM CTOKa MOKHO
TaK)Ke arpoMeIMOPaTUBHBIMU MEPOTIPUSITUSIMU, IPOBOAUMBIMH Ha BOJOCOOpE, U
peryaupoBaHHEeM CTOKa BOJIbI HA HEM.

C nepeyBia)XHEHUEM 3€Mellb, BBI3BAHHBIM AJLIH0GUAILHBIMU 800aMU, 0O-
pIOTCSI ITyTEM PETryJIUPOBAHUS PEK-BOJOTPUEMHUKOB, TIOHUKEHUSI YPOBHS BOJIbI
B IpyJax M BOJOXpaHWIUIIAX, yCTpoiicTBa namO oOBasoBanus. [Ipoduibtpo-
BaBIIIMECS] CO CTOPOHBI BOJIOTOKA BOJIBI MEPEXBATHIBAIOT OEPETOBBIM JIPEHAKEM.
C Takux TeppUTOPHIl BOJY Yallle BCETO OTBOAST HACOCAMH.

2.6 Peryaupyoniasi ceTb OCYyIIUTEJIbHOH CUCTEMbI
2.6.1 Buowt pecyrupyroweit cemu

[TyTH, IO KOTOPHIM M30BITOYHAS BOJA TIOCTYMACT B PETYIUPYIOIIYIO CETh,
OTIPEEIISIIOT IPUHITUI ASUCTBUS 3TOM ceTu. OH 3aBUCHUT OT BUJA TTOYB, KOTOPHIE
OCYIIAIOTCA.

Ha TspxenbIx MUHEpaNbHBIX MOYBAX BCJIEJCTBUE MX HU3KOW BOJIOMPOHHU-
[[AEMOCTH M30BITOYHBIE BOJIBI HE MOTYT MPOCAYMBATHLCSA B HIKHHE MOJIIOYBEH-
Hble ciou. [ToaToMy B peryiupyromiyro ceTh, yCTpauBaeMyl0 Ha TaKUX MOYBax,
BOJIa TIOCTYMAET 10 MOBEPXHOCTU WJIU TOJMAXOTHOMY CJIOK0. Takoil myTh dop-
MHUPOBAHUS CTOKA B PETYJMPYIOIEH CETH HA3bIBACTCSA COOUPAMETIbHBIM.

Ha nerkux mouBax BCAEACTBHE MX OONBIIONH BOIAOIPOHHUIIAEMOCTH aTMO-
chepHbIC OCAJKU WM IMOBEPXHOCTHBIC BOJBI MPOCAYMBAIOTCS B IMOITOYBCHHBIN
CJIOM M HaKaIUIMBAIOTCA Ha Bogoynope. IIpu ycTpoiicTBe perynmpyrouen ceTu
Ha TaKWX TOYBAX CTOK BOJBI (POPMHUPYETCS IO IMOpPaM IOMOYBCHHBIX CIIOCB.
OnucaHHBIN MyTh MOCTYIUICHUS BOJBI B PETYJIUPYIONIYIO CETh HA3bIBACTCS OCY-
wumenbHblM U OpeHaxcHviM. 1lpu coOupaTebHOM TIPHHITUIE IESHCTBHS pe-
TYJIUPYIOIIAsi CeTh HAa3bIBACTCS COOUpamenvHol, a IPU JIPECHAKHOM — OPeHAdiC-
HOU (UU OCYUWUMENbHOUL).

Perynupyromiasi cetb MOKeT OBITh OTKPBITOM W 3aKpBITOH. Omxpwvimas
COCTOUT W3 CUCTEMBbI KaHAJIOB, @ B HEKOTOPHIX YCIOBUSIX TAKXKE U3 JIOKOUH CTO-
Ka ¥ BpEMEHHBIX BBIBOJHBIX 00p031. B cuctemy 3akpwimoti cetu BXOAST 3aKpbI-
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ThIE IPEHBI WK 3aKPBITHIE COOMPATEITH, BOJOTIOTIOTUTEIBHBIE KOJOIIBI U APY-
M€ YCTPOMCTBA.

Perynupyroias ceTb noapasiensieTcss Ha CUCTEMAaTHYeCKYI0 M BBIOOPOU-
Hyto. Cucmemamuueckas peryJIupyromniasi CeTb COCTOUT U3 PEryJIUPYIOMIUX YCT-
POICTB, pacrnojiaraéMbIX Ha pPacyeTHOM PACCTOSIHMM IPYr OT JIpyra Ha Bcei
ocyliaeMoil Tiowanau. BeiOopounas peryaupyromas CeTh MPUMEHSETCS Ha
CJIO)KHOM penbede ¢ HAIMYMEM BO3BBIIICHUN U MEPEyBIAKHIEMbIX MUKPOIO-
HkeHud. OHa MPOEKTUPYETCS IS PEryJUPOBaHUS BOJTHOTO PEKUMA TOJHKO B
MUKPOMOHMKEHUIX (PUCYHOK 2.10).

[To oTHOIIEHWIO K HAMPABJICHHUIO JIBWKEHUS H30BITOYHBIX MMOBEPXHOCT-
HBIX WJIM TPYHTOBBIX BOJ PETYJIHPYIOIIAs CETh OBIBAET MONEPEUYHON U MPOAOIb-
HOU. [lonepeynas cemv pa3MeNIaeTCs MEPIEHIUKYISIPHO (MONMEPEK) K JIBUKE-
HUIO TIOBEPXHOCTHBIX MIIU TPYHTOBBIX BOJ, & NPOOOIbHAS — BIOH (Tapaieiib-
HO) JBMKEHHS 3TUX BoJ. Hanbonbimmii 3gdext, 0cOOEHHO Ha TSHKEIbIX MOYBax,
JIaeT ToTIepeyHasl CXeMa, Tak Kak 00ecIeurnBaeT camMblii OOJIBIION MepexBaT CTe-
KarONIMX W30BITOUYHBIX BOJI.

2.6.2 OmKpuvimas pezyaupyouias cemo

OcylieHne OTKpBITOM CEThIO JIOIYCKAeTCs Ha I0YBaxX, KOTOPHIE IJIaHU-
PYIOT JUIsl BbIpAalllMBaHUsI MHOTOJIETHUX TpaB. OCyIIEHUE OTKPBITOW CEThIO 3€-
MeJb, KOTOPBIE HCIONB3YIOTCSA IMOJ MAlllHIO WM NacTOMIIE, LEeIeco00pa3Ho B
HCKJTIOYUTENBHBIX ciydasx. HeoOXoauMocTh co3/1aHusi OTKPBITOM ceTH 000CHO-
BBIBAETCSI TEXHUKO-3KOHOMHUYECKHUMH Pacuye€TaMH C Y4€TOM IOYBEHHBIX U TH]I-
pOreosiornyeckux yciaoBuil. OTKpbITas CUCTEMA KAHAJIOB MOKET TaK)Ke MpUMe-
HATBCS 1JIs1 OCYILIEHHUS JIECOB, 00JIOT, pH 100b1Ye Top(a. B CI0KHBIX yCIOBUSIX
OHa yCTpauBaeTcs JJIsl MPEeABAPUTEIBHOIO cOpoca BOJBI C IENIbIO MOBBIIICHUS
HEeCyIel CroCOOHOCTH TPYHTOB M CHMIKEHMSI KOHLUEHTPALUU JKEJIE3UCTBIX CO-
€MHEHU B TPYHTOBOU BOJE.

OCHOBHBIM JOCTOMHCTBOM OCYLIEHHS 3€MEJIb OTKPBITOW CETHIO KaHAJIOB
ABJISIETCS YHUBEPCAJIBbHOCTh MPUMEHEHMSI 3TOTO CIoco0a: MOKHO OCYyIIaTh Ma-
JIOYKJIOHHBIE YYaCTKH, OYBbI C HU3KOM HeCylled COCOOHOCThIO U MHTEHCHUB-
HbIM BOJHBIM NHUTaHHEM. CTPOUTEIBCTBO OTKPBITOM CETH MOKHO IOJHOCTBIO
MEXaHU3UPOBATh, TAKasi CETh JIETKO BHIMIOJIHUMA B JIOOBIX I'PyHTaX O€3 mpejBa-
puTenbHOro ocyuienus. bonpmas GuUabTpallMOHHASI TOBEPXHOCTh OTKOCOB CO3-
JaeT Jy4lIue YCIOBHS MOCTYIUICEHUS] TPYHTOBOM BOJBI B KaHasbl. KanuranbHbie
BJIO’)KEHMSI Ha CTPOUTEIHCTBO OTKPBITOM CETHU 3HAYUTEIBHO MEHBIIE, YeM MpH
JIPYTUX crnoco0ax OCyIICHHUS.

K Hegoctatkam ocyllieHHs] 3€Melb OTKPBITHIMU KaHajdaMH OTHOCSTCS:
3HAYNUTEIPHOE YMEHBIICHHUE IUIOIIANA 3EMEJIBHBIX YTOJHUNA 3a CUET PaCIOIONKe-
HUs Ha HUX KaHAJIOB; KaHaJbl 3aTPYIHSIOT MEPEABUKEHUE MEXAHU3MOB U Ma-
IIMH O IJIOUIaX, B CBSI3U C 3TUM BO3HHMKAET MOTPEOHOCTh B CTPOUTEIHCTBE
0O0JIBIIOTO KOJIMYECTBA COOPYKEHUM; MaJblii CPOK CIYX OBl OTKPBITON CETH; BO
MHOTHUX CIIy4asiX HEOOXOAMMBI KPEIUJICHHUsI KaHaJIOB, KOTOPHIE MOBBIIIAIOT CTOU-
MOCTh KaHajJoOB B 2 pa3a U Ooiiee; TpyJOEeMKa IKCIUTyaTalus, TaKk KaKk KaHaJbl
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3aWJIAFOTCS, 3apacTaloT, UX YacCTO MPUXOJUTCS OYHUIIATh; OTKOCHI KaHAJIOB, He-
oOpabaTeiBaeMbie OEPMBI CITYKaT paccaJlHUKaMH COPHSKOB Ha TOJISX.
Paccrostare Mexmy KaHaJaMyd OTKPBITOH PEryJIHPYIOMIEH OCYIITUTEILHOM
CeTH TMPUHUMAIOT 10 pacyeTy WIM 10 pPEKOMEHJAUsIM HaydHO-
UCCIICIOBATEILCKUX M OTIBITHBIX YUPEIKICHHIA.
Paccrostare Mexmy KaHaIaMu OTKPBITON PEryJIHpYIONIEH OCYITUTEILHOM
cetd (M) MOKHO orpeneauTs 1o hopmyie C.D. ABepbsiHoBa [14]

—

(I
B=36 |- X

l1—0¢

htT,
(2.1)

rae I — yKJIOH NOBEPXHOCTH;

n — KO3 PUITMEHT 111epOX0BATOCTH MOBEPXHOCTH;

0 — K03 (DUIIMEHT CTOKA;

h = PT; — cioil ocagkoB, BBIIIABIIKX 3a BpeMs 7, MM;

P — MHTEHCUBHOCTD BBINA/ICHUS OCAJKOB, MM/,

T — rapaMeTp, paBHbIi oTHoweHuto T/T;,

T — HOpMaTUBHOE BPEMs OTBOJIa TOBEPXHOCTHOM BOABL, Y;

T; — BpeMsI BBITIAJICHUS OCAJIKOB, Y.

KoadduimeHT mepoxoBaTocTH MOBEPXHOCTH B 3aBUCUMOCTH OT HCIOJIb-
30BaHUs OCYIIa€MOW TEPPUTOPUM MPUHUMACTCS: JIJIsi XOPOIIO BCIIaXaHHOU TO-
BepxHoctu — 0,12; cBexeckomenHor moBepxHoctd ayra — 0,8. Koaddurment
MOBEPXHOCTHOTO CTOKA ¢ BBHIOMPAIOT 1o Tabnuile 2.4. Cioil ocaikoB Onpeiens-
IOT 10 arpoKJIMMAaTHYECKUM CIPABOYHHKAM WIIM MPUHUMAIOT MO JAHHBIM Me-
TEOCTaHLIUM.

Tabnuna 2.4 - 3nauenus kodhPuImeHTa NTOBEPXHOCTHOTO CTOKA
(B.B. Konmnakos, U. I1. Cyxapes, 1981)

YcnoBus cToKa c
ITouBOrpyHTHI XOpOIIeH BOJIONPOHUIIAEMOCTH, TIOJIOTHE CKIOHBI, MALTHS 0,3-0,4
[TouBOrpyHTHI CpeHEN BOJONPOHUIIAEMOCTH, CPETHUE CKIIOHBI, JTyra 0,4-0,5
[TouBOrpyHTBI HUXE CpPEeTHEH BOAONPOHUIIAEMOCTH, JIECHBIE CKIOHBI 0,5
[TouBOrpyHTHI MaJioil BOJONPOHUIIAEMOCTH, JIECHBIE CKIIOHBI 0,65-0,85
Becennuii cTok o Mep3iioi nouse 0,70-0,95

PaccrossHus Mexny kaHaiaMu OTKPBITOM PETYJIMPYIOLIEN CETH MPU OCY-
HICHWU 3€MeEJIb, MCMOJIb3YEMbIX MOJI MCKYCCTBEHHBIE CEHOKOCHI M JIyTOMNacT-
OWIIHBIE CEBOOOOPOTHI, COCTABIIAIOT: HA HU3UHHBIX Topdax 70-80 M, Ha Bepxo-
BbIX Top(hax 50-60 M, Ha cpemnux cyrmmHkax 60-70 M, Ha JIETKUX CYTJIMHKAX
70-80 M, Ha cynecsix 80-90 m u Ha neckax 90-120 wm.

OTU pacCcTOSHUS CIEAyeT MPUHUMATh C YYETOM PErHOHAIBHBIX OCOOCH-
HOCTeH. MeHbIIINe PacCTOSHUS MEXy KaHaJaMu MPUHUMAIOT it 00JI0T ¢ 60-

jee TIyOoKoM TOP(SHON 3aleKbpio0 MpU 3a00JIaYMBaHUN TTOYBOTPYHTOB HAIOP-
HBIMH Bojamu [10].
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[Tox moneBbie, MpUpEPMCKHE M OBOIIHBIE CEBOOOOPOTHI OTKPBITYIO OCY-
IIMTEJIbHYIO CEThb MOXHO NMPUMEHSTHh TOJBKO KaK BPEMEHHYIO, pPACCTOSIHUS Me-
Iy HUIMU OTIPEJIETISIOTCS] pACYETOM.

OnTuManbHyIO JJIMHY OTKPBITBIX KaHAJIOB MPUHUMAKOT B npenenax 700-
1500 m. Perynupytoine kaHajabl TPACCUPYIOT MapaJIEIbHO APYT IPYTY, YBSI3bI-
BaIOT C TPaHUIIAMU YYacCTKOB, MOJIeH ceBOOOOPOTa, KOMMYHUKAIIMSIMU U COMPSi-
raloT ¢ MpoBosIIeH ceThio 1o yrioM 60-90°. [{ns oGecrieueHus] eCTEeCTBEHHO-
ro MPOAOJIBHOTO YKJIOHA, CPEAHEH IIyOMHBI IO BCEW JJIMHE, HE YMEHbIIas 3¢-
(EeKTUBHOCTH PETYJIUPOBAHUS CTOKA BOJIbI, KAHAIBI TIPOKJIAIBIBAIOT MO OCTPBIM
YIJIOM K TOpU3OHTasIM. KaHanbl OTKPBITOM PETYIUPYIOMIEH CETH COOPYHKAIOT
TpaneneuaaIbHONH (HOPMBI.

['myOuHa KaHasioB, MpeIHA3HAYEHHBIX JJIsl YCKOPEHUS CTOKA TOBEPXHOCT-
HBIX BOJI, 3aBUCHUT OT Ha3HAYEHUSI MEJIMOPUPYEMOH TIJIOIIAIA U TUTIA TIOYB.

Tabnumna 2.5 - ['myOuHa OTKPBITHIX OCYIIUTEIBHBIX KAaHAJIOB Ha TSKEIBIX
MUHEPAIbHBIX MTOYBAX, M

Vcnonb30BaHne MENUOPUPYEMBIX 3€METh I'myOuna kanana
IMamrus, macroOuie 0,9-1,1
Jlyra 0,8-1,0
Canpl 1 mapku 1,5-1,6

[Ipu ycTaHOBJIEHUM CTPOUTENILHON TTTyOUHBI KaHAJIOB Ha TOPQPSHBIX MOY-
BaxX HEOOXOJMMO YUYHMTHIBATh UX CPAOOTKY M ocaaky. Bennunny cpaboTku, BO3-
HUKAIOIIEH BCIIEJICTBUEC MUHEpAIM3AIM OPraHUYeCcKOro BemiecTBa Topda u
BETPOBOH 3po3uu, Uit pacueToB O6epyT B cpenneM 0,3 M, a ocajiky OIpenesitoT
o ¢opmynam [8, 10].

MuHMManbHBIA MPOAOJBHBIA YKIOH PETYIUPYIOIMX KAHAJIOB IO BO3-
MOYXHOCTH Ha BCEH JJIMHE HEOOX0AUMO BhIIepKuBaTh He MeHee 0,0003.

[[Iupuna perynupyroniero kanaia no naay npuaumaercsa 0,2-0,4 m. Kpy-
THU3HA OTKOCOB XapaKTEpHU3yeTCs KOIPPUIUEHTOM 3aJI0KEHUS 7, MOKa3bIBAIO-
UM OTHOIIICHHE BEJIMYMHBI [ (MPOEKIUs OTKOCA Ha TOPU3OHTAJIBHYIO ILJIOC-
KOCTh) K riayoune kanana H. KoapduimeHTt 3anokeHusi 0OTKOCOB 3aBHCUT OT
BOJIHO-(D)U3UYECKUX CBOMCTB MOYBOTPYHTOB U MPUHUMAETCS IS TJIMH U TsDKe-
JBIX CYTJIMHKOB — 1, JIETKUX CYINIMHKOB, cyneceil — 1,25-1,5, neckos 1,5-1,75,
TopdsHbIX TouB 1-1,5. Uem MeHbIle creneHb pa3iokeHus Topda, TeM MEHbIIe
K02 PUITMEHT 3a7105)KEHUST OTKOCOB.

Jluaus mepecedeHnsi 0TKOCa C TTOBEPXHOCTBHIO 36MIJIM HA3bIBACTCS OpPO6-
KO, a TPYHT, BBIHYTBIN B POLIECCE CTPOUTENILCTBA KaHAJA U YJIOKEHHBIN B CTO-
pOHE OT HEro — Kasanvepom. 1locie cTpouTeNnbCTBa KaHAIOB KaBaJIbephl pas-
paBHUBaIOT cioeMm 10-15 cM Oynbrozepamu. Eciii MOBEpXHOCTh 3€MJIM UMEET
VKJIOH B OJHOM HAaIlpaBJICHUH, MPU YCTPOUCTBE KaHAJIOB BHIHUMAEMBIM TPYHT
YKJIQJIbIBAaIOT HAa HU30BYIO CTOPOHY, YTOOBI HE CO37aBaJiOCh MPENATCTBUN IO-
CTYIUICHHIO BOJIbI B KaHaJI. Y4YacTOK OT OpOBKM KaHajia JI0 MOJAOUIBEI KaBaibepa
Ha3bIBaeTCs Oepmot. JIns ynodbcTBa pa3paBHUBAHUS KaBaJIbepOB OYJIbA03EpaMU
mIMpUHa OEpMbI IPUHUMAETCS paBHOM 1,5-2 M.
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2.6.3 3akpvimasn pezynupyrowian cemsp

2.6.3.1 Buowl 3axkpoimoii pezyaupyiouieil cemu u yciosus ee nPUMeHeHus

3axkpvimas peeynupyrowas cems TPEJCTABISET COOOM MONOCTH, cO3/a-
BaeMbI€ B MOYBOTPYHTAX Ha OMPEACIICHHOW IIyOMHE W Mpe/lHa3HayaeMble JJIs
PEryJIMPOBaHUSI BOJHOTO pEXUMa B KOPHEOOMTAEMOM CJIO€ MOYBBL. B yciioBusix
NEPEYBIAKHEHUS 3€MENb 3Ta CETh JIOJKHA CBOEBPEMEHHO YAASATH M30BITOUYHYIO
BOJIY, & B 3aCYIIUIMBOE BpeMsi 00€CIIeUMBATh PaCTEHUSI HEOOXOMMOM BIaromu.

3aKphITYIO PETYJIUPYIOLIYIO CETh MPUMEHSIOT JI PEryJIUpOBaHUS BOJIHO-
BO3JIYIIHOTO PEKHUMa Ha JIETKUX, TSDKEJBIX U TOP(MSHBIX MOYBAX MPEUMYIIECT-
BEHHO HU3MHHOTO TuMa. Ha Jierkux mouBax u TOp(sITHUKAX BOJIHBIN PEKUM pe-
TYJIUPYIOT B OCHOBHOM M3MEHEHUEM MOJIOKEHUS YPOBHSA I'PYHTOBBIX BOJI B CO-
OTBETCTBUU C PA3BUTHUEM PACTCHUM. DTy (PYHKIIUIO BBITIOJIHSIOT 3aKPBITHIE Jpe-
HbI, WJIK TPOCTO JApeHax. Ha moyBax TsHKENOro MEXaHMYECKOIO COCTaBa CTOK
MOBEPXHOCTHBIX BOJ PETYIUPYIOT 3aKPBITHIMU COOMPATEISIMHU.

3aKkpbiTas CETh MOKET OBITh MAaTEPUAIBHON M HEMaTEePUAIbHON (PUCYHOK
2.11). B nepBoM ciydae moJIOCTh B IIOYBE 3aKPEIUIAIOT KEPAMUYECKUMU, MIACT-
MacCOBBIMH, OCTOHHBIMU U JIpyrUMHU TpyOamu. [10J0CTh MOXKHO TaKke 3amoJi-
HATh KaMHEM, XBOPOCTOM M JAPYTUM MaTepHaIOM, UMEIOIIUM MOPUCTYIO XOPO-
10 BOJIOMPOHUIIAEMYIO CTPYKTYpYy. K HEMaTepuanbHON ceTH OTHOCSTCSA KPOTO-
BBIC U IIEJIEBbIE APCHBI.

KpoToBblii peHax mpeacTaBisieT co00M CUCTEMY IMOJIO0CTel 0e3 Kperie-
HUSI CTeHOK. KpOTOBBIN JIpeHa)X MPUMEHSIOT Ha TSXKEIbIX MouBax (TJIMHBI, TS-
JKEJIbIE U CPEJIHHUE CYTJIMHKM), a TaKKe Ha TOPGSIHUKAX, HE COJACPIKAIUX MOrpe-
OCHHOI JPEBECUHBI.

B topdsHbIX MOYBax yCTONYMBOCTH KPOTOBHUH 3aBUCUT OT Pa3NIOKCHUS
Topda. UeM MEHbIIIE CTENIEHb €r0 Pa3I0KEHUsI, TEM YCTOMYMBEE KPOTOBBIC JIpe-
HBI U TeM OOJIbIIIE CPOK UX CITYKOBI.

KpotoBsie npensl yctpauBatoT Ha riayoune 0,7-0,9 M mpu paccrosiHun
Mexay HuMU 5-10 m. nuna ux paBHa 100-200 M, yxion 0,003-0,005. Kporo-
BbIC JIMHUU MPOEKTUPYIOT MO BO3MOXKHOCTH MapaJIeIbHO TOPU3OHTANISIM U BBI-
BOJISIT B OTKPBIThIE KaHaJbl. BBIX0J KPOTOBUH B KaHAll YKPEIUISIOT Kepamuye-
CKHMH, TJIaCTMACCOBBIMU U IPYTUMU TPYOaMH.

[IleneBbie ApeHbl YCTpauBaIOT B TOPPSHBIX MOUBaX, AK€ UMEIOUIUX T10-
rpeOCHHYI0 JpeBecuHy. HapesaroT MX crhenuaibHbBIMUA JAPEHAKHO-IIEICBBIMU
MalllMHAMU ¢ aKTUBHBIM pabo4rM OpraHoM. BcelieicTBue 3TOro CTEHKH MOJIOCTH
IeJIA HE YIUIOTHSIOTCSI M TI0 CBOEMY JIeMcTBHUIO Hambomee dpdextuBHbl. B pas-
pe3e MIeNeBbIe IPEHBl UMEIOT TpamneneugaibHy0 GopMy. YCTpauBarOT JAPEHBI
riyounoit 0,9-1,2 M mpu ykionax g0 0,005 — anunoit 1o 200 M, ipu ykiioHe 60-
aee 0,005 — 1o 300 M. YcTbs mieneBsix IpeH Kpenst Tpyoamu. [Iponomkurens-
HOCTh pa0oTHI 1IeneBbIX aApeH 10-15 mer.
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Pucynok 2.11 — KoHCTpyKIIUM 3aKpBITHIX APEHAXKEHN
a — KpPOTOBOI'0; O — IIEJIEBOT0; B — U3 KAMCHHBIX IUIHT; T — U3 KAMCHHON HaOpOCKHU;
11— KEePICBOro; € — (DaIlIMHHOTO; K — AEPEBIHHOTO JOCYATOr0; 3 — TOHYAPHOTO WITH
TTACTMACCOBOTO; | — T'yMyCHPOBaHHBIH CJI0#; 2 — 3aIIUTHBIA QUIBTPYIONINI MaTepPHAI;
3 — kaMeHb; 4 — Kepau; 5 — nepeBsiHHasg Npokiaaka; 6 — ¢pammuna; 7 — Tpyda U3 10COK;
8 —ToHYapHas WK TIaCTMacCcoBas ApeHa (pa3Mephl B CM)

[lo mpuHLMIY YCTPOWCTBAa 3aKphIThle APEHbI W coOMpaTenn ObIBAIOT
TpaHlIeiiHble U OecTpaHielHble. TpaHIIeiiHbIe YCTpPauBaIOT C MPEeABapUTEIb-
HOI OTpPBIBKOW TpaHuIeu. B TpaHien ykiaagblBalOT HEOOXOAUMBIE MaTEpHAbI.
K OectpaHiieiiHbIM OTHOCSITCSI KPOTOBBIE IPEHBI U COOMpPATENH, a TaKXKEe MaTe-
puanbHasi peryjaupyromas ceTh, yCTPOUCTBO KOTOPOi HE TpeOyeT TpaHiieu. Ta-
KM CIIOCOOOM MOJKHO YKJIQJbIBaTh IJIACTMACCOBBIE TPYObl. 3akpbiTasi CETh
MPOEKTUPYETCA MpHU yKIIOHAX MecTHOCTH He MeHee (,002-0,003.

N3yuaercs Takke paboTa 3aKpbITHIX JIMHUM, KOTOPbIE UMEIOT YKJIOHBI Me-
Hee HopMmaTuBHBIX (0T 0 70 0,0015). Takue nTUHUM HA3BIBAIOT MaJlO- WM O€3-
YKJIIOHHBIMH. Bozma B MOJOCTh NOCTyHaeT Ioj ACMCTBHEM HaIlopa I'PYHTOBBIX
BoJl. OHM MOTYT MpeaycMaTpUBaTHCS Ha pABHUHHBIX 00JI0TaX, 3a00J0UYEHHBIX U
MUHEpaJIbHBIX 3eMJISIX. BOJONMpOHUIIaEMOCTh MOYB JOJKHA OBITh HE MEHee
0,1 M/cyT, yTOo OOecreunBaeT HOPMAJIbHYIO Pa0OTy 3aKpbIThIX JUHUHN. [Ipume-
HEHHE MAJIOYKJIOHHON M O€3yKJIOHHOM 3aKpBITON pEeryJMpYyIONe CeTH MO03BO-
JSI€T YMEHBIIUTD TIIyOMHY YCThEBOM YacTH, YTO B CBOIO OYEpE]b HE MOTPeOyeT
YCTPOMCTBA TIIyOOKUX MPOBOMSIIMX KaHAIOB. Menkas MeIuopaTUBHas CETh B
MEHBIIEN CTENEHU NMOHMKAET yPOBEHb T'PYHTOBBIX BOJ Ha MPUJIETAOIIEN Tep-
putopun. CTPOUTETBCTBO TAKMX KAHAJIOB JIELIEBJIE, YEM CHCTEM C BOJOTOKAMH,
MMEIOIIMMH UCKYCCTBEHHBIN YKIIOH [4].
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K noctouHCTBaM 3aKpBITHIX MEIHMOPATUBHBIX CUCTEM OTHOCSTCS: BBICO-
KU KO3((GUIIMEHT 3€MEeJIbHOTO UCIIOIb30BaHUs, OTCYTCTBHE MPEMATCTBUN IS
MIEPEJIBIDKCHUST Ha OCYIIAeMOM TUIOMIAAN CEIbCKOXO3SIMCTBEHHBIX MAIlMH U
Opyaui; paBHOMEPHOE PETYJIMpPOBAaHUE YPOBHS TPYHTOBBIX BOJI, JIOCTUTAaeMOeE
PEryJIUPYIOMIUMH 3JIEMEHTaMH C OTHOCHUTEIBHO HEOOJIBIIMMH PACCTOSHUSIMHU
MEXJIy HUMU; yJI00CTBO B DKCILTyaTalluU; MPOAOJIKUTEIBLHBINH CPOK pabOTHI (10
50-100 net). OcHOBHBIE HEIOCTATKH: BBICOKAS CTOMMOCTD; BO3MOKHBIN BBIHOC
MUATATEJIbHBIX AJIEMEHTOB U3 KOPHEOOUTAEMOTO CJI0SI TTOYBBI; CI0KHOCTh PEMOH-
Ta; OrPAaHUYEHHOCTh MPUMEHEHUS — HEBO3MOXKHO WM TPYAHO MPUMEHATH Ha
MaJIOyCTOMYUBBIX WJIM MPOCATOYHBIX MOYBAX, HEOOXOIUMbI 3HAYUTEIbHbBIC YK-
JIOHBI MECTHOCTH.

2.6.3.2 Buowvl mpyo ona cmpoumenscmea 3aKpblmulx OpeH u cooupameiei.

3awguma 3axpeimoi pezynupyrouieii cemu om 3auneHus

HaunOounbiiee pacnpocTpaHeHUE BO BCEM MHUPE SISl CTPOUTENBCTBA 3aKPhI-
TBIX IPEH U coOUpaTeNel MOIyYIn Kepamudeckue mpyowl. VIX U3roTaBIMBaIOT
U3 [NIHMH, a 3aTeM 00kurarT. Kepamuueckue TpyObl — HaJI€KHBIM UCTIBITAHHBIN
Matepuan. JIpeHbl, yCTPOEHHBIE C MCIOJIb30BAHUEM TaKUX TPYO, (QYHKUIHOHU-
pytoT 50 net u Gouiee.

B cootBerctBum ¢ TpedoBanusmMu 'OCTa TpyObl B ONEPEYHOM CEYEHUU
KaK 10 BHYTPEHHEW, TaK M MO BHEIIHEW MOBEPXHOCTH JOJDKHBI UMETh (pOopmMy
IPaBWIBHON OKpYyXHOCTU. J[11s ynoO0CTBa CKJIaJIMPOBAHUSA U TPAHCHIOPTHUPOBA-
HUSl KepaMU4ecKue TpyObl BBIITYCKAIOT TAKKe B (pOpMe MPaBUILHOTO BHELIHETO
MHOTOYTOJIBHUKA C KPYTJIOH MOJOCTBIO.

JInst yCcTporcTBa 3aKPBITON PETYJIUPYIOMIEN CETH UCIOIB3YIOT KepaMuue-
ckue Tpyos! nuamerpom S0 MM u 75 mM. [Ipu 060CHOBaHUHM MOTYT MPUMEHSTh-
csi TpyObl OOJBIIMX AUAMETPOB. 3a PyOEKOM 3aKPHITYIO CETh CTPOST U3 TPyO
nuametrpom 10 100 mm u Goutee.

B nensx nossimeHus 3p(HEKTUBHOCTH pabOThI 3aKPBITBIX CUCTEM, Kaye-
CTBa CTPOMTENIHCTBA U MPOU3ZBOJUTEILHOCTH TPyJa MOTYT HNPUMEHSThCS Kepa-
MUYECKHe TpyObl ¢ mepdopaunei, pudeHsle, pacTpyOHble, C KaHaBKaMH LIU-
PUHOM 710 2 MM 1O BHEIIHEH MOBEPXHOCTH, C hackaMu U JIp.

IInacmmaccosvie mpyObl W3rOTaBIMBAIOT W3 TMOJIMAITUIEHA BBICOKOU
mwiotHoctd (I1BIT) m nmonmuBunmnxnopuaa (IIBX). Onu ObiBatoT rodpupoBaH-
HBIE€ U [JIAJJKOCTEHHbIE, 001a/1al0T JOCTATOYHOW MPOYHOCTHIO, YCTOWYMBEI B ar-
peccuBHO# cpeze. ['odpupoBannbie apeHaxubie TpyOsl u3 IIBII BeImyckatoT
auameTpoM 50-125 MM 1 mocTaBisitoT B OyxTax. I magKocTeHHbIe TPyObl HapyX-
HBIM uameTpoM 50 MM OCTaBIISIOT B OyxTax, a 6osnbiie 50 MM — OTpe3KkaMu.

[lo cpaBHEHHUIO ¢ KepaMUYECKUMH IJIACTMACCOBBIE TPYObI 001aal0T 11e-
JBIM pAIOM ITpeumyiecTB. OHM TOpa3o JIerye; uX MOKHO U3TOTOBHUTH JUTMHOM,
PaBHOM JUIMHE 3aKPHITOM JIMHUM; B MJIACTMACCOBBIX TPYyOaxX MOXKHO CIENATh JIIO-
00€ KOJIMYECTBO OTBEPCTUH paznu4yHou (opmbl U KOHUTrypauuu. Jlerkas BbI-
HOJIHUMOCTD ONpEAeIsieT pa3Ho00pa3ne IIacTMacCoOBBIX TPYO.
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['odpupoBanHble U TNIAAKOCTEHHBIE TPYObI MEPPOPUPYIOTCS KPYTIIBIMU
oTBepCcTUsIMU WK meiasiMu. [Ipu 3ToM 1nenecooOpa3Ho, 4TOOBI OTBEPCTUS B
ropupoBaHHBIX TpyOax ObLIM PACIOJIOKEHBI IO BraguHam rodp (2, 4, 10].

Bcenencteue cyxxkenust puIbTpallMOHHOTO MOTOKA OKOJIO BOJIOIPHUEMHBIX
OTBEPCTUI YBEIMUYUBAIOTCS CKOPOCTH JBUXKEHHUS IPYHTOBOU BOJBI. DTO IMIPUBO-
IUT K aedopmaliiuy TpyHTa B 00JIACTH CTHIKOBBIX 3a30pOB U Mep(oparuoHHBIX
OTBEPCTHM.

Ecnu ckopocTh ABMKEHUS BOJBI B TpyO€ HEIOCTAaTOYHA JUIsl BBIHOCA
TBEPJBIX YACTHUL, TO OHU OTJIAraroTCs B €€ MOJOCTH, T.€. HAUMHAETCS MEXaHUYe-
cKoe 3amjieHne TpyO. MexaHndeckoMy 3aujieHHIO 0oJjiee BCEro IMOJABEpraeTcs
3aKpbITas CETh, IOCTPOCHHAS B CYIECSIX W MbLIEBATHIX CYIJIMHKAX, a TAaKXKE B
TOP(SAHBIX MMOYBAX, UMEIOIINX XOPOIIYIO CTeNneHb pa3noxeHus (35-50 %).

Jlnst 6opbObI ¢ MEXaHWYECKUM 3aWICHHEM MPUMEHSIOT pa3jIMyHble 3a-
HIUTHO-QMIbTpYIOIMEe MaTtepraibl. OHU MOAPa3eNsaoTCsl Ha OpraHUYecKue U
MuHepajibHble. K opraHnyeckuM OTHOCATCS MOX, TOp(d, cOJIOMa U JIpyTrHe, K He-
OpraHUYECKUM — I1€CYAHO-TPABUMHBIE CMECH, IUIAKH, & TAKKE MCKYCCTBEHHBIE
MaTepHabl: CTEKIIOXO0JICT, CTEKJIOTKAHW, MUHEpaJibHas U CTEKJISTHHAS BaTa.

K 3ammrHO-QuIbTpyrOIIMM MaTepuagaM MpeabsABISIOTCA CIEAYIOLIUE
OCHOBHBIE TpeOOBaHMS: JOJKHBI MOBBILATE BOJONPUEMHYIO CIOCOOHOCTH 3a-
KPBITOH CETH, UMETh HE3HAYUTENIbHBIE CONPOTUBIICHUS NMPUTOKY BOJBI, OBITH
yA0OHBIMHU B OOpallleHnH, 0€30MaCHBIMU JIJIsl YeJIOBEKA M KUBOTHBIX, YCTOMYHU-
BBIMHU B arpecCUBHOM cpefie, 00aaaTh JOCTATOYHON MPOYHOCTHIO, UTO B 3HAYU-
TEJIbHON CTENEHU MO3BOJUT MEXaHU3WPOBaTh YKIAAKY (UIBTPOB Ha BOAOIPHU-
€MHBbIE OTBEPCTUS WIH TPYOBI.

YroObel oOecneuynTh HAACKHYIO pabOTy 3aKpbITOH CETH, HEO0OXOAUMO
noaAOUpaTh Takue 3alMUTHO-(PUIBTPYIOIIME MaTepHalibl, KO3PPUIUEHT (UIbT-
paiyy KOTOPBIX MpeBbIIIaN Obl BOAOINPOHUIIAEMOCTh IIECYaHbIX TPYHTOB HE Me-
Hee 4eM B 5 pas, Topstabix ouB — B 10 u Tsikensix — B 20 pas.

Jlig 3a1muThl TpyO OT 3aMJIEHHUS Yallle BCEro MCMOJb3YETCs CTEKIOXOJICT.
[Ipon3BOIBHOE PACHOJIOKEHUE B HEM HUTEH B OTIMYMUE, HAIPUMEP, OT CTEKIIO-
TKaHU CO3JAa€T MEHbIIEEe CONPOTUBICHUE IPUTOKY BOJIbI B MOJOCTH TPyO. UTo-
OBl IOBBICUTH MPOYHOCTh CTEKJIOXOJICTA, B HEKOTOPBIX CIIydasX €ro apMHUPYIOT
KalpOHOBBIMHU HUTSMHU.

Bb160p cxeMbl 3allIMThl 3aKPHITOM CETH OT 3aWJICHUSI 3aBUCUT OT KOHCT-
PYKIUU TpYO, TUAPOTEOTOTHYECKUX YCIOBUH, @ TAKXKE CIIOc00a YKIAIKU TPYO U
(GUIBTPYIOIINUX MAaTEPUAIIOB.

K ocobomMy Buay 3aujieHUs] — XUMUKO-OHOJIOTHYECKOMY — OTHOCHUTCS 3au-
JIEHUE 3aKPBITON PEryJIUpYyIOUIEH CeTH MPOAYKTaMH OKHCH Kelle3a, WK 3a0XPHU-
Banue. [Ipu ocymiennn noys 3akvcHbIEe (OPMBI Kelle3a, PACTBOPEHHbBIE B TPYH-
TOBOM BOJIE, COEIMHAIOTCS C BO3yXOM U OKUCIs0TCA. B pe3ynbraTe oOpa3yer-
Csl HEpacTBOpHUMAsl TMAPOOKHUCH JKEJIe3a, KOTOpasl BBINAJAET B OCAJO0K, 3aWJIAET
TPYOBI ¥ CHIDKAET UX pabOTOCIIOCOOHOCTS.

Ecnu B rpyHTOBO# BOJIE UMEIOTCS KEJIe3UCThIE COSIMHEHUSI, HEOOXO0IMMO
peyCMOTPETh MepHI 1o 0opbOe ¢ BrimageHnem ux B ocanok. [1o b.C. MacnoBy
[8], mpu conmepskaHuK B TPYHTOBOM BOJIE KEJIC3UCTHIX COCTUHECHU MEHEE 3 MT/JT
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OIMACHOCTh 3aWJICHHSI UMH OTCYTCTBYET, MPU HAJIMYHUH OT 3 70 5 MI/J CTENEHb
3amiIeHus ciadas; oT 5 1o 8 mr/m — cpenuss; 8-14 mr/n — cuibHas u 6osnee 14
MT/JI — OYE€Hb CHUJIbHASL.

YToObl YMEHBIIUTH 3aWJICHUE WM MPEAOTBPATHTH 3aKPHIThIC APEHBI OT
HETO, CO3/AI0T CeTh IS MepexBaTa TPYHTOBBIX BOJ], MOCTYMAIONINX CO CMEX-
HBIX TeppUTOpUH. J[peHBI YCTpamBarOT ¢ MUHUMAIBHBIM ykiIoHOM 0,006 u nua-
mMeTpoM 75-100 MM, COKpaIaroT JOCTYI BO3IyXa B IPCHAKHYIO CETh, JIJIS YEro
YCThSI KOJUIGKTOPOB JIETIAIOT 3aTOIJICHHBIMU. Y MCHBIIIUTH BBITIAJICHUE JKeJie3a B
OCaJIOK MOXXHO TIyTeM BHECEHHUS B TPAHIIEH WHTHOMTOPOB: M3BECTH 1,5 Kr/m
nw dochoputHO Mykm He MeHee | kr/m. PaccrosHue Mexmay ApeHamu TI0
CPaBHEHUIO C PACYCTHBIM IIPH COJACPNKAHUU 5-8 MTI/T 3aKUCHOTO JKeJie3a YMECHbB-
maetca Ha 10 u Ha 15 %, ecnu kenes3a B IpyHTOBOM BoJie Oosiee 8 Mr/JI.

2.6.3.3 OcnosHble napamempul 3aKpblm ol pezyaupylouieii cemu

IIpn IPOEKTUPOBAHUH 3AKPBITOIO TOPU3OHTAIBHOTIO JPEHAXKA JTOJIKHBI
OBbITh YCTaHOBJIEHBI 1 OOOCHOBAHBI INTyOMHA U YKJIOH UX 3aJI0KEHUS, PACCTOSHUS
MEXIY JIpeHaMHU, TUaMeTpbl TPyO, JUTMHA IPEH, COCTaB U TOJIIMHA (UIbTpA.

I nybuna 3anodcenus Open NOJIKHA MPEBBIIATH HOPMY OCYIICHHS Ha 3Ha-
YEHHEe NEUCTBYIOLIEro Hanopa. Kpome Toro, mis COXpaHHOCTH IIPU ITPOXOXKIE-
HUU TEXHUKH IO TOJISIM TIyOrHa 3aJ10KeHUsl TpyO J0JKHA ObITh HE MeHee 1,0-
1,2 M Ha MUHEepanbHbIX TpyHTax # 1,2-1,3 M Ha TopdaumKax. /{15 BO3MOXKHOCTH
paboThl JpEeHBbI 3UMOM M paHHEW BECHOM TIIyOMHA €€ 3aKJaJKHU JI0JKHA OBITh
Oonpiie rIyOuHbl mpomep3anus. [lo ycnoBusiM MexaHU3alUU CTPOUTEIHCTBA
riiyOrHa TpaHIIen He JToJbKHA npeBbiath 4 M. [lo niauHe npeHsl ee riryOuHa
MO’KET U3MEHSATHCS, HO HE I0JKHA ObITh MEHbIIIE MUHUMAJIBHO JTOITYCTUMOM.

Jluamemp Openvi TPUHUMAIOT TAaKUM, YTOOBI JpEHA MPOITyCKaia pacyeT-
HBI pacxXoJ HEMOJHBIM CEYEHUEM C JOMYCTUMBIMU CKOPOCTSAMU. OIBIT MOKa3bl-
BAET, YTO JUIA 3TOr0 JocTtaToyeH quamerp S0 MM, IpU ONMAaCHOCTH 3a0XPUBAHUS —
100 mm. IIpenensl ckopocTelt BOAbL, OIEPKUBAEMBIX B JIpEHAX, COCTABIISIIOT JIJIs
ronuapHsIx Tpy6 0,3-1,5 m/c; mis miactmaccoBsix TpyO 0,3-3,0 m/c [3].

Vknou Openvt Ha3HAYAIOT U3 YCIOBUS 00€CTIEUEHUS JOMYCTUMBIX CKOPO-
CTeil BOJbI B JApeHe. MUHUMAabHbIE YKIOHBI 3aKPBITBIX JPEH MPUHUMAIOT IO
tabaure 2.6 [8].

Tabnuua 2.6 — MuHUManbHbIE YKIOHBI APEH

Tun apex YKIIOH
Kepamunueckue 0,003
JlepeBsiHHbIE 0,003
Kamennsie, pammnanbie 0,004
Kpotossle:

B MUHEPAJIBHBIX TPYHTAX 0,002
B TOpdax 0,003
IlleneBnie 0,001
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B 3aBucumocTH OT THMa rpyHTa U AUaMeTrpa TPyO YKIOHBI IJIACTMAcCO-

BBIX JIpEH U3MeHstoTcs (Tabnuna 2.7).

Ta6muma 2.7 — MUHUMAJIBHO IONYCTUMBIE YKJIOHBI IJIACTMACCOBBIX JIPEH

Juametp TpyObl, MM
I'pyHT 50 | 63 | 75 90 | 110 125
I'1agKoCTEHHBIE TPYOBI
Topdsaoi 0,0025 0,002 0,002 0,002 0,0015 0,001
MunepasibHbIH 0,0025 0,0025 0,002 0,002 0,0015 0,001
Ilecku MIBIBYHHBIE 0,0045 0,004 0,0035 0,003 0,0025 0,0021
"o pupoBanHbie TPYOBI
Top¢sHoi 0,003 0,003 0,0025 0,002 0,0015 0,001
MuHepanbHbIi 0,003 0,003 0,003 0,0025 0,002 0,0015
[Tecku MIBIBYHHBIE 0,005 0,0045 0,004 0,0035 0,003 0,0025

Eciu yKJIOH MOBEPXHOCTU 3€MJIM HE MEHBIIE MUHUMAJIBHO JTOITYCTUMOIO
IUISL APEHBI, TO €€ YKIAJbIBAIOT MapalieIbHO MOBEPXHOCTU 3€MJIM, IPU 3TOM
MOJIy4arOT TOCTOSIHHYIO TIyOWHY JApeHbl. Ecnu yKJIOH TOBEPXHOCTH 3eMIIU
MEHbIIIE MUHUMAJIBHO JIOIYCTUMOTO JJisi APEHBI, IPEHY 3ariyOJiaioT MO JUIMHE,
oOecrieunBasl el HEOOXOIMMBIN YKIOH. [Ipu omacHOCTM 3a0XpuBaHusA ApPEH
(OKHMCHBIMU OTJIOKEHUSIMU JKeJie3a) YKIIOH JApeH npuHuMaroT He mMenee 0,005 u
YBEJIUYHMBAIOT JUAMETD.

J[nuna open nipu nuametpe 10 100 mm MoxeT n1oxoauts 10 250m. Ha 6e3-
VKJIOHHBIX 3€MJISIX IPEHBI 3ariayOIsilOT OT UCTOKA K YCThIO, UTO CO3/1a€T HEPAB-
HOMEPHOCTh ocyuieHus. [loaTomy ycTaHOBIEHA MaKCUMaIbHO JOMYCTUMAs pa3-
HOCTh TJIYOWH ApeHbl B UCTOKEe U ycThe — 0.3-,4 M. C 3TUM AomylieHueM Mpu
HYJIEBOM YKJIOHE NMOBEPXHOCTH 3€MJIM IO Tpacce IPEHBI €€ JUIMHA HE JOJDKHA
npeBbliath 100 M. Y KOpPOTKUX JIpEH BBINIE SKCILTyaTallMOHHAsI HAJIEKHOCTb,
HO MPH 3TOM BO3PACTAIOT CyMMapHas JJIMHA KOJUIEKTOPAa U YUCJIO COMPSKEHUI
JIpEH ¢ KoJuIeKTopamu [3].

Paccmosanue mesncoy openamu MOXKHO BBIYMCIUTH TEOPETUUECKUMHU pac-
YeTaMu U ONBITHBIM MyTeM. bojee yHUBepcalbHbI TEOPETUUECKUE 3aBUCUMOCTH,
napameTpbl JUisl KOTOPhIX MPUHUMAIOT MO MaTepuajgaM U3bICKAaHUM U METeopo-
JIOTUYECKUM JaHHBIM. Ho 3TOT myTh pacuera HE MOXKET y4ecTbh MHOTUX (PaKToO-
poB. ONBITHBIE IaHHBIE CIPABEIMBBI, KaK MPABUIIO, AJIsl TOU 30HBI, B KOTOPOH
OHM TOJYy4YEeHBI. B MOJEBbIX yCIOBUSIX MPHU aHAINU3E PACCTOSHUS MEXAY ApeHa-
MU YUUTBHIBAIOT MAKCUMYM BIHSIOIUX (AKTOPOB, HO HE BCErJa yJaeTcs Bblje-
JUTh OCHOBHOM. ONBITHBIE JAHHBIE aHAJIU3UPYIOT, CUCTEMATU3UPYIOT U Ha UX
OCHOBE COCTAaBJIAIOT PEKOMEHIAIINU TPUMEHEHHUS PACCTOSIHUS MEK]ly APEHAMU B
ONPEIEIECHHBIX YCIOBUSAX.

Ha paccTositnue Mexay 3aKpbITBIMA OCYIIUTENIIMU CYIIECTBEHHO BIIUSIET
MOIIIHOCTh BOJIOHOCHOTO Iacta. Eciau apeHsl paboTaioT B OAHOPOIHOM ILIACTE
60mb1m0it motHocTH (B/T < 3), ncnonszyror popmyny A.H. Koctsakosa [6]
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B = nkH/q(In B/d — 1), (2.2)

rjie B — paccrosiHue Mexay TOPU30HTAJIbHBIMU IPEHAMU, M;

k — xoadurmeHT GuIbTpaIiu BOJOHOCHOTO IJ1acTa, M/CyT;

H — nanop nHan apenout, H = b - a, m;

b — riryOuHa 3aKIJIaJIKu JIPEH, M;

g — WHTEHCUBHOCTbh MH(PWIBTPALUOHHOTO MUTAHUS; = AW ,./365,
M/CYT;

d — BHYTPEHHHI THaMETp APEHAXKHOUN TPyOBI, M.

[Tpu 6mm3koM Bomoymope (B/T>3) ucnons3ytor Gpopmyny C.D. ABepsns-
HoBa [14]

B=2H, %{1 +§I—S]a (2.3)
A

1

1+ 25, 2941g ;
B sin(7zd /2S)

B — paccrosinue Mexay JpeHamu, M;

Hj;— cpelHee NPEBBIIIEHUE YPOBHS TPYHTOBBIX BOJI MEXK]y JpeHAMHU HaJl
YPOBHEM BOJIbI B IpEHE 33 PACUETHBIN MIEPUO/I, M, M;

K — npuBeaeHHbINH KOdPPUIIMEHT GUIBTpaIi TPYyHTA, M/CYT;

g KT KTy
T +T,

K;u T, K; u T, — koo duruenTsl GUIBTpAIMd U MOITHOCTD JJISl MTaXOT-
HOT'O U MOJCTUJIAOIIETO TOPU30HTA COOTBETCTBEHHO;

S — paccTosiHHMEe OT OPEHBI 10 BOAOYIIOPA, M;

¢ — CPEIHECYTOUYHBII MPUTOK BOJIBI K IpEHE, M/CYT,

A
t

rae Hp — ciioit BoAbl 3aaHHON 00€CTIEUeHHOCTH, KOTOPBIN T0HKEH ObITh

OTBEJICH 32 PACUETHBIN NEPUOS t, M;
HP = HB + UO + ZH()—et;

Hp — cnoii BOJIbI Ha MOBEPXHOCTHU MOYBBI, KOTOPBIN TPeOyeTCsl OTBECTH, M;

> Hy— cymMma 0CaJiKOB BBIMABIINX 33 PACUETHBIN MIEPUOJI, MM;

¢ — CyTOYHasi MHTEHCUBHOCTD HUCIIAPEHUs, M/CYT;

! — BpeMs 0TBOJA BOABI, CYT,

U - K03 PUITMESHT BOJIOOTIAYH.

CxeMma nJist pacueTa pacCTOSIHUS MEKIY 3aKPBITBIMU OCYIIUTEISIMU TIPEI-
CTaBJIeHa Ha pucyHke 2.12 [7].

rac a=

39



Ve Tl _/7_(777//_(_/7__/_/7_/__/77_77_ T I I T T TN T
~ e 27227222
b= R 1
v a-Hopma '
ocywenus )
|
l\ v //’— - \\\ ‘ “.
|\(\, \gv/ \‘E"Tﬁ
| ¢ 2S)
A

772722227

Pucynok 2.12 — Cxema K pacyeTy pacCTOSIHUSI MEKY 3aKPBITBIMH OCYLIUTEISIMU

[lo umeronMMcsl JaHHBIM COCTABJISIOT PACUETHYIO CXEMY U MOJOUPAIOT
bopmyny. Jlamee HaXOAAT KOMIOHEHTBI, BXOSAIIUE B PACUETHBIE 3aBUCUMOCTH.
OTH KOMITIOHEHTBI OIIPEAEIISIIOT HA OCHOBE MaTEPUAJIOB U3bICKAHNUN, CIIPABOYHON
JUTEPATYPBI, & TAKKE N0 PAKTUYECKUM HAOTIOICHUSM.

Pacuer pacctosHMS MEXIy 3aKpBITBIMH OCYIIUTENISIMU OCYIIECTBIISAETCS
METOJIOM TOCJIEI0BaTENbHOIO MPUOIMKEHHs (MEeTo1oM uTepauuii). Pacuer 3a-
KAHYMBAETCS €CJIM pa3HULA MEXAY 3aJaHHBIM U ITOJYyYEHHBIM 3HAUYECHUAMU B He
npesbiaet 1 m.

PaccrosiHne mMexny JIpeHaMu JKeNaTelnbHO PACCUMTHIBATH ABaxabl. Oc-
HOBHBIM PAaCUETHBIM IIEPUOJIOM SBIISIECTCS BECEHHUMN. B 3TO BpeMs ApeHax OTBO-
IUT W30BITOYHYIO BOAY M K Hayally IOJIEBBIX pabOT YpOBEHb I'PYHTOBBIX BOJ
JOJKEH OBITh MOHMKEH J10 MPEANOCeBHOM HOpMBbI ocyiieHus. IloBepouHbiM
CUMTAIOT JIETHUM MEPUOJI, KOT/Ia IpeHaX NOJDKEH 00ecleunTh B Mo4Be Tpedye-
MYIO BET€TAlMOHHYIO HOPMY OCYILICHHS.

[To paccTosiHMSIM MEXIy ApPEHAMH HUMEIOTCS OOOOIIEHHBIE JAaHHbBIE, IO
KOTOPBIM OPUEHTHUPOBOYHO MOKHO MPUHSTH 3Ty BEIUUYHUHY.

Hnsa ycnosuii HewepHozemHoN 30HBI Poccum paccTosiHUs pacCTOSTHUE
MEXIy JpeHaMH MpeACcTaBiIeHbl (OPUEHTUPOBOYHO) B 3aBUCMMOCTH OT TPYHTOB
B Ta0Onuue 2.8 [8].

Tabnuna 2.8 — PaccTostHUS MEX Ty ApEHAMH, M

I'pynT Paccrosinue
IJIMHA 8-12
TSKENBIN CYTIIMHOK 10-15
CPEIHHMM CYTIIMHOK 14-20
JIETKUI CYTJIMHOK 16-25
TOpd HU3HMHHBIN 20-40
IIECOK MEJIKO3EPHUCTBIN 30-50

40



Jnia noBbieHUs 3()pPEKTUBHOCTUA OCYIICHUS TSKENIBIX MOYB MPUMEHSIOT
MEPOIPUATHA IO YCKOPEHUIO TOBEPXHOCTHOTO CTOKA. DT MEPOIPUATHUS ACIIAT
Ha MH)KCHEPHBIE U arpoMenuopaTuBHble. K MH)KEHEPHBIM OTHOCATCS YCTPOUCT-
BO OIPAJWTEIBHOM CETH, BOAOIOIJIOTUTENIBHBIX KOJOJLEB, BEIPABHUBAHUE I10-
BEPXHOCTH IIJIAHUPOBKOMH, CO3JaHUE JIOKOUH CTOKA.

OrpaaurenpHasi HaropHasi C€Th YMEHbBIIAET 00BEM BObI, TOCTYHAIOLIEH
CO CMEXHBIX TEpPpUTOpH. BOOOmOrinoTuTenbHble KOJIOALUBI YCTPAaUBaKOT B OT-
JENbHBIX TTOHMKEHUSX U MEPEBOJAT U3 HUX BOAY B 3aKPBITYIO CE€Th. BbIpaBHU-
BaHHE MMOBEPXHOCTU MPOU3BOJAT € LENbI0 NPHUIAHUS OCYIIaeMON IIOMAAN 00-
HIETO YKJIOHA MO0 B OJHY CTOPOHY, TMOO B 00€ CTOPOHBI K KaHajaM OT UX Ce-
PENUHBI, €CIIM MOBEPXHOCTh HE UMEET YKIIOHA. JIOKOMHBI CTOKA MIPUMEHSIIOT s
YCKOPEHHSI IOBEPXHOCTHOTO CTOKA HA y4YacCTKaX C 3aKPBITBIMU CHCTEMaMU, T/IE
PacCTOSTHUE MEXAY OTKPBITBIMU MPOBOASAIIMMU KaHanamu npessimaet 300 M, a
TaK)Ke JUIsl YJAJIEeHUs BOJbl U3 OTAEIbHBIX 3aMKHYTBHIX MOHMXEHUN. JIOKOUHBI
CTOKa MPOKJIAbIBAIOT MO CaMbIM HU3KUM 3JIeMEHTaM penbeda. M3 10x0uH cro-
Ka BOJIa yJaJsieTcs B OTKPBITYIO ceTh. JIOXKOUHBI CTOKA MPOEKTUPYIOT TITyOHHOM
0,2-0,6 m ¢ ykionom He MeHee 0,00075. UToObl OHM OBUIM MPOXOJMMBI JIJIS
CEJIbCKOXO3SIICTBEHHON TEXHUKH, 3aJI0KEHUE OTKOCOB IPUHUMAETCS HE MEHEE
1:10. MakcumanbHas [uHa J10x0uH 110 400 M.

JloxOuHbl MOTYT OBITH 3aceBacMble M He3aceBaeMble. He 3aceBaemble
CEJIbCKOXO3SIICTBEHHBIMU KYJIbTYpaMH JIO)KOMHBI YCTPauBAIOT IMPU HAIUYUU
Pa3MBIBAIOIIMX CKOPOCTEN U KPEMAT ITOCEBOM TPAB WIIM OJEPHOBKOM.

[lepen ycTpoiicTBOM J105K0MH € UX Tpacc OyiabA03EpaMH WM APYron TeX-
HUKOW yZJansieTcs TyMYCOBBIM CIIOM IOYBBI M CKJIQAMPYETCS 3a NpeaeiiaMmu
CTpouTEIbHOM 30HBI. [lociie mpoBeieHNs CTPOUTENBHBIX PadOT ryMmycoBasi Moy-
Ba pa3paBHUBAETCS MO y4acTKaMm, € IPOU3BOIUIUCH PAOOTHI.

CBOEBpEeMEHHOMY OTBOAY M30BITOYHOW BOJBI C OCYIIAEMON TEpPUTOPHUU
CHOCOOCTBYIOT M arpoMeIMopaTuBHbIE MeponpusaTUs. C UX MOMOIIBI0O MOKHO
TaK)Ke MepepacupesieNsiTh Biary N0 MOYBEHHOMY MPO(UI0 U cnocoOCTBOBAThH
CO3JaHUIO JOTOJHUTENBHBIX 3aI1aCOB POAYKTHUBHOM BJaru B NaxoTHOM cioe. K
OCHOBHBIM arpOMEIMOPAaTUBHBIM MEPOIPUATUSAM OTHOCATCS y3KO3aroHHas
BCIIAIIKa, I'peOHEBaHHUE, TPSAOBAHUE, KPOTOBAHUE, PHIXJIEHUE MOJANAaXOTHOTO
Cl10s1, ITyOOKas BCHalllKa, yCTPOMCTBO BOJIOOTBOAHBIX OOpPO31.

VY3K03aroHHY0 BCHAILIKY MPUMEHSIOT Ha CPAaBHUTEIHLHO POBHBIX MOJIAX,
MMEIOIINX BhIpaXEHHBIN 00muit ykiioH. [lluprna 3aroHoB npu ykJioHe MOBEpX-
HoctH 0,002 paBHa 12-15 m. Ecnu BennurHa ykJI0HOB OOJbIIIE, IMPUHA UX yBeE-
muauBaeTcd 10 15-20 m.

['peOHeBaHME pEKOMEHIyeTCsl Ha TSKENbIX CJIa00BOJAOIMPOHUIIAEMBIX
MoyYBax IMpHU BBIPALIMBAHUU MPOMAIIHBIX KYyJIbTyp. I'peOHU ycTpamBaioT uepes
0,7 M. bopozabl Mexay TpeOHSIMH COSTUHSIOT C BRIBOJIHBIMU OOpO37aMu, IO KO-
TOPBIM YCKOPSIETCSI CTOK BOABL. [Ipu IpsAOBaHMH POJIb BPEMEHHBIX MEIKUX
OCYIIUTEIbHBIX KaHaB BBIMOIHIIOT MEXTPSAAOBBIE O0po3abl. ['psbl, Kak mpaBu-
J10, HAPE3aI0T BECHOM.

KpoTOBUHBI — 3TO MOJIOCTH, CO3/IaHHBIE B MTOYBE CIIELUATBHBIMU OPYIHsI-
MU — JIpeHepaMu. B TsHKenbIX MIIMHUCTBIX MOYBaxX AUaMeTp KpoTOBHUH 7-10 cm.
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KpotoBunsl npoxnagsiBatoT Ha riayoune 30-40 cm uepe3 1-3 m. KportoBanue
IPOBOJAT MONEPEK 3aKPBIThIX cobupatenel. YToObl CHU3UTH (PUIIBTPALIMIOHHOE
COIIPOTHBIICHUE NPHU JIBUKEHUU BOJbI OT KPOTOBUHBI K COOMpATENIAM, TPAaHIIEH
cobupareneil 3achllalOT XOPOLIO BOAONPOHUIAEMOW 3aCHIIKON (IecdaHo-
I'PaBUAHON CMECHIO).

PpixnieHre MOAMAXOTHBIX CIOEB — AKTUBHBIN NpUEM YCHUJICHUS BHYTpH-
IIOYBEHHOI'0 CTOKA M HAaKOIUIEHMsI BJIarM B MOJANAXOTHOM cioe. I'mybokoe pbIx-
JIEHUE MPOBOJAT OJHOBPEMEHHO CO BCIIAIIKON MJIM OTIEIBHO OT Hee. ['my0oKyro
(0€30TBaJIbHYIO) BCHAILIKY BBINOIHSIOT CIIEHUAIBHBIMUA OPYAUSMU WU KycCTap-
HUKOBO-OOJIOTHBIMU TUTyTaMu 0€3 OTBAJIOB.

BonootBogubie 00po3abl riryorHon 20-30 cM IpUMEHSIOT KaK BpEMEHHOE
MEpONPUATHE ISl OTBEACHHS BOJBI U3 3aMKHYTBHIX MOHWXEHHI TITyOMHOM 10
25 cM. DT O0pO3/1bI HAPE3AIOT, KaK MPaBUJIO, CUIIAMH XO3SIICTB €KEr0/IHO BEC-
HOM HJIK OCEHBIO [8].

2.7 llpoBoasinmasi ¥ OrpakIaA0MIas CETH OCYIIUTEIbHON CHCTEMbI
2.7.1 Haznauenue, 6uosl u pexcum padoomost npoeoosauieil cemu

IIpoBogsmas ceTb OCYIIMTEIBHOM CUCTEMBI IpeaHa3HadyeHa I CBOE-
BPEMEHHOTO IIPUEMA M OTBOZA BOJBI, OCTYIIAKOMIEN U3 PETYJIHPYIOIIEH CETH U
OPYTMX BOJOTOKOB, M TPAHCIIOPTUPOBAHUSA €€ B BOXONPUEMHHMK. OHA MOMKET
OBITh OTKPBITON U 3aKPBITOM.

K OTKpBITOW CeTH OTHOCSTCS TPAaHCHOPTUPYIOLIKME COOMpPATENH, OTKPBI-
ThI€ KOJUIEKTOPHI B BUJE KAHAJIOB, 4 TAK)KE MATUCTPAIIbHBIE KAHAJIBI PA3TUYHBIX
nopsAakoB. TpaHcropTupyrolue coouparean HENOCPEACTBEHHO MPUHUMAIOT BO-
Iy U3 OTKPBITOH peryimpyromei cetn. OHM yCTpauBarOTCsl Ha yYacTKax, TJe He-
00X0AMMO YCKOPEHHUE CTOKA MOBEPXHOCTHBIX BOA. OTKPBHITHIE KOJUIEKTOPHI MPO-
EKTUPYIOT Ha 3€MJISIX, I/I€ PETYJIHUPYETCS CTOK WIM YPOBEHb I'PYHTOBBIX BOX. B
KOHCTPYKTUBHOM OTHOILLIEHUH MEXKy 3TUMH TUIIAMHU BOJOTOKOB Pa3HUIIBI HET.

3akpbITasi NPOBOJALIAS CETh MOXKET COCTOATH JIMOO U3 3aKPBITHIX TPaHC-
HNOPTUPYIOLIUX coOuparenei, 1100 U3 3aKpbITHIX KOJJIEKTOPOB. B mepBom ciy-
yae B HEEe BMAJAIOT 3aKpbIThIe COOMpPATENH, a BO BTOPOM — ApeHbl. Horaa stu
JIBa BOJAOTOKA Ha3bIBAIOT KOJUIEKTOPaMHU.

B OTKpBITYIO TPOBOASIIYIO CETh OCYIIUTEIBHOW CUCTEMBI MTOCTYHAOT 110~
BEPXHOCTHBIE U TPYHTOBBIE BOJIbl. OHU (hOPMUPYIOTCS HA IPUIIETAIOLIUX TePPHU-
TOpUSIX, @ TaKKe BHYTPU OcylaeMoro maccuBa. O0beM BOJbI, KOTOPBINA MOIMa-
JaeT B KaHal, 3aBUCUT OT MHOTMX (pakTopoB. Ha KoiamuecTBO BOJIbI BIUSIOT
KJIMMAaTUYECKHE MOKa3aTeau (MHTEHCUBHOCTh M MPOAOJKUTEIBHOCTh BbINAJe-
HUSL aTMOC(EPHBIX OCAJKOB, TEMIIepaTypa BO3yXa, UCHApEHHUE), TUIl BOJHOTO
NUTAHUS, XapakTep HCIOJb30BaHUS U COCTOSIHUS TOBEPXHOCTH BOJIOCOOPHOM
wioniaay. bosblnyto ponib A CTOKa BOJBI MTPArOT BETUYHMHA BOJOCOOPHOI
IJIOIIA/IA, YKIIOHBI MIOBEPXHOCTH, pasMeEPbl MEIMOPUPYEMOro ydactka. Pactu-
TEIBHOCTh Ha BOAOCOOPE MOXKET 3aJIepKaTh 4YacTh CTOKA U YMEHBIIUTH ero. W3-
MEHSIOT CTOK TaKKe 03epa U 00J10Ta, pacnosokeHHble Ha Bogocoopax. OHM ak-
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KyMYJIUPYIOT YacTh CTOKAa, U 00BbEM BOJIbI, CTEKAIOIIEH O MOBEPXHOCTH JI0 pac-
YETHBIX CTBOPOB, YMEHBIIIAETCSI.

VYuuthiBas MHOTOOOpa3ue MPUYWH, BIUSIONMIMX HAa CTOK BOJIbI, M YTO KO-
JIMYECTBO €ro HEOJIMHAKOBO B pa3HOE BpeMs TojJa, HEOOXOIUMO YCTaHOBUTh
HanmOoJiee OTBETCTBEHHbIE MOMEHTHI B pabOTe MPOBOAAIIEH CETH, T.€. OIpeie-
JIUTh pacueTHble epuoabl. [Ipu 3TOM cieayeT mpuHUMaTh BO BHUMAHUE XapaK-
TEp UCIIOJIb30BAHUS MEJTUOPUPOBAHHBIX 3€MENb, TAK KAK Pa3HbIE KYyJIbTYpbI I10-
pPa3HOMY pearupyrT Ha U3MEHEHUE BOJHOIO PEXMMa BOJOTOKOB. [lis pacuer-
HBIX IIEPUOAO0B BBIUUCIAIOT KOJIMYECTBO BOJIBI, KOTOPOE IMOCTYIIAET K PACYETHO-
My CTBOPY MPOBOJSIIEH CETU. DTU PacUETHBIE PACXOAbl BOJABI JOJLKHBI ITPOXO-
JUTh MO PYCIy MPOBOMAIIMX KAaHAJIOB C OMNpeneleHHOW riyOuHou. ['iyOunHa
JOJKHA OBITh TaKOM, 4TOOBI OTPHIIATENILHOE BIMSHUE BOJbI HAa pabOTy KaHaja
OBLIIO HAUMEHBIIIHM.

Camoe 60JbI110€ KOJMYECTBO BOJBI B MPOBOJIALIYIO CETh IIOCTYNAET B Ge-
CeHHUll nepuoo, KOrjaa TaeT CHET. B 3TOT nmepuoi BO3HUKAET OMAaCHOCTh 3aTOII-
JIEHUsI TIOJIEH TP BBIXOZE BOJABI U3 OPOBOK KaHaa, a TaK)Ke BO3MOXKHOCTh pa3-
MBIBA €70 pycia.

B kadecTBe pacdeTHOro MPUHUMAETCS HE a0COIOTHBIN MaKCUMyM, a pac-
XOJl ONpPEIETICHHON BeposTHOCTH (oOecredeHHOCTH). IIponeHT BeposTHOCTH
MOKET 00OCHOBBIBATHCSI TEXHUKO-IKOHOMUYECKUMHU pacueTaMu C yYeTOM LIEeH-
HOCTH CEJIbCKOXO3SMCTBEHHBIX KylbTyp. 110 mpuHATOMY pacueTHOMY pacxony B
3aBUCHUMOCTH OT HCIIOJb30BaHUS MEIMOPUPYEMBIX 3€MEIIb YCTAHABIMBACTCS
YPOBEHHBIN PEXUM BOJBI B KaHanax. Boga u3 KkaHaJIOB MOXKET BBIWTH Ha IIPUIIE-
raroulyl0 TEPPUTOPHIO, €CIM B COCTaBE CEBOOOOPOTOB OTCYTCTBYIOT O3MMBIE.
[Ipn Hanuuuu UX B CEBOOOOPOTE 3aTOIUICHUE MMOJIEH BOJION M3 KaHAJIOB HE J0-
MyCKAaeTCsl U pacxoj BhIOpaHHOW 00€CIEYeHHOCTH NOKEH ObITH MPOMYIIECH B
OTMETKaX, HE MPEBBILIAIONINX OPOBKU KaHaja.

BaxxupiM 3Tanom B paboTe CUCTEM SBISIETCS npeonocesHou nepuod. Ero
MOYHO ONPENEIIATh AByMs NyTsMU. HadanoMm npeamnoceBHOro nepuojaa Cumra-
10T AaTy Ha 7-10 mHEH paHbIe JaThl Havaja BECEHHHUX MOJIEBBIX paboT. B cBoIO
ouepellb IMOCIEIHIOK ONPEAEIAIOT [0 CYMME TEMIIEPATYP ITOCIE CXO01a CHEXHO-
ro NnokpoBa. PacyeTHbli pacxo] yCTAaHABIMBAKOT HAa OCHOBE CTATUCTUYECKOU
00pabOTKH MHOTOJIETHETO Psiia pacX0J0B, COOTBETCTBYIOIIMX Hayally MOJIEBBIX
pabor.

Bropoii nmyTh HaXxoIeHUs IPEANIOCEBHOIO pacxoJa CBs3aH C pacxoaoM
BECEHHUX BOJ WM IPOJOJKUTEIBHOCTBIO 3aTOIUIEHUS CEJIbCKOXO35MCTBEHHBIX
KyJbTYp B 3TOT nepuoj. Bennunna pacxona omnpezensercst B pe3yibTaTe oopa-
OOTKH 3KCIEPUMEHTAIIbHBIX JIaHHBIX.

Jlemne-ocennue MaBOAKU HAOIIOMAIOTCSA HA BOJOTOKAX C MaJOM BOJIO-
COOpHOM TIIOIIAABIO TIPH BHITIAJICHUM JIMBHEH WJIM 3aTsDKHBIX T0Xaeu. J{ims He-
KOTOPBIX PallOHOB JIETHE-OCEHHUE PACXOAbl MOTYT NPEBBIIIATH BECEHHUE I1a-
BOJIKM U TOATOMY NpeHeOperarb STUMHU pacxojaMu Henb3s. Kak mpasuiio, npu
JIETHE-OCEHHHUX ITABOJKAX ONPEACICHHON BEPOSATHOCTHU IOIBEM BOJBI B KaHAIaX
noryckaercsi 10 OpoBok. Takoil mogbeM ObIBae€T HEMPOIOKUTEIBHOE BpEeMs U
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HE MOXKET OKa3aTh OTPUIIATEIILHOTO BIUSHUS HA PAa3BUTHE CEIBCKOXO3SIMCTBEH-
HBIX KYJIBTYP.

Marnbie pacxoabl HAaOJMIOJAIOTCS B JIETHUE M 3UMHHUE MEPUOJABI PadOThI
cucteMbl. Hanbonpmmii nHTEpeC NpeCcTaBIsSeT nepuod ObIMOoBbIX PaAcx0008 Je-
TOM (OBITOBOM, WM MEXKEHHBIU, MEPUOA). DTHU PACXObl SBJISIOTCA PACXOJAMHU
HauOOJbIIEH TOBTOPSEMOCTH U IO a0COIIOTHOMY 3HAUYEHUIO HECKOJIBKO OOJIbIIe
MUHUMAJIBHBIX pacxo/ioB. OHU (OPMUPYIOTCS 32 CYET MOCTYIJICHUSI B KaHAJIbI
MIPEUMYIIECTBEHHO TPYHTOBBIX BOJI.

[lepeuncrnennbie TpeOOBaHMS OJDKHBI yYYHUTHIBATHCS TPHU ILJIAHOBOW M
BEPTUKAIBHOM YBSI3KE MPOBOJISIIEN U PETYIUPYIOLIEH CETH.

JIist 3aIUTHI OT MTOCTYIUICHUS Ha OCYIIAEMYIO TEPPUTOPHIO TTOBEPXHOCT-
HBIX U TPYHTOBBIX BOJ CO CMEKHBIX BOJOCOOPHBIX IUIOMIACH CIYKUT 02paou-
menbHas cemsb. OHA YMEHBIIAET KOJIMYECTBO BOABI, MPUHUMAEMOE PETYIUPYIO-
mieit cetbro. [loaToMy A mporrycka BOJBI MapaMeTpbl KaHAJOB HEOOXOJIMMBbI
MeEHbIIIKE, yeM 0e3 orpaauTesibHoi cetu. [1o Ha3HaYeHUI0 OTpaJIUTENbHYIO CETh
MO/IPA3/IEsAIOT HAa HAropHylo, JIOBUYIO W HaropHo-jioBuyiro. HarophHas cethb
MpeHa3HayeHa JJid MepexBara TOJIbKO MOBEPXHOCTHBIX BOJ, JIOBYAsl — MPUHU-
MaeT TPYHTOBBIE BOJIbI WJIM TIOHMIXKAET WX YPOBEHb, HATOPHO-JIOBYASl CETh OT-
pakaaeT MEIMOPUPYEMbIH YYaCTOK OT IMOBEPXHOCTHBIX M TPYHTOBBIX BoA. [lo
KOHCTPYKIIMU OTpaJUTENIbHAs CETh OBIBACT OTKPBITOM M 3aKphITON. OTKphITas
BBITIOJTHSICTCSI B BHJIC KAHAJIOB, a 3aKphITas — U3 TPyO, YKJIaAbIBAEMbBIX Ha OIpe-
JeJIEHHOW TITyOWHE MO/ TOBEPXHOCTHIO 3eMJTH.

2.7.2 Pacnonoosicenue nposooauieii u 02paoumeibHoil cemu Ha niaHe
U 8 6ePMUKANbHOIU NJI0CKOCHLU

Omxpuimyro npooosawyl0 cemsv Ha IJIAHE PACIONAraloT ¢ y4€TOM BbI-
OpaHHOW CXEMbl MEJMOpaluu. DTy CETh MPOEKTUPYIOT MO NMOHMW)KEHHBIM 3Jie-
MEHTaM petbeda, 9To0bl 00ecTIeunTh COPOC N30OBITOYHOM BOJIBI CAMOTEKOM.

Tpancnoprupytoime codupaTesin U OTKPHITbIE KOJUIEKTOPBI MPOEKTUPY-
10T JyiuHOU He Oosiee 1500 M, JIMHY MarucTpaiabHBIX KaHAJIOB MOXHO 00OOCHO-
BbIBaTh TEXHMKO-IKOHOMHUYECKMMHU pacueraMu. Ha ydacTkax ¢ MaJbIMH yKIJIO-
HaMU JIJIMHY KaHaJOB HY)KHO MPUHUMATh MUHUMAJIBHOM, YTO MOTPEOyeT MEHb-
HIEero 3ariay0ieHus] yCThbeBOM YacTu.

[Ipu pacnosio’keHHH KaHaJOB Ha IJIaHE HEOOXOJUMO CTPEMHTHCS K CO3-
JaHUIO0 OJIArONPUATHBIX U YJOOHBIX YCIOBUM it 00paOOTKH OCYIIaeMbIX IO-
nei. IIpoBoasiyro ceTb NMPOEKTUPYIOT 110 BO3MOXKHOCTH MPSIMOJIMHENHOM, YBSI-
3bIBAIOT C TPAHUIIAMH OCYIIIAEMOI0 MacCHBa, 3eMJICTIONB30BaTEIEH U MOJIeH ce-
BOOOOPOTA, a TaAKXKE C KOMMYHHUKAIMSAMU, HAXOASAIIMMUCS HA MEIUOPUPYEMO
TeppuTopuu (HedTe- U Ta30MpOBOJAMH, JUHUSIMH AJIEKTponepeaay, Moa3eMHbI-
MH KaOEIsIMHU U T. 11.).

Ha TopdsH0-60710THBIX MTOYBAX TPACCHI MPOBOSIICH CETH Pa3MEIatoT 10
MOHIKEHHBIM MECTaM MOJICTHIIAIOIIEr0 MUHEpalibHOro AHa. Kpome Toro, HeoO-
XOJIMMO, YTOOBI KaHAJIBI MPOXOMIH TIO0 CJI0K0 TOpda, MOITHOCTh KOTOPOTO yBe-
JMYMBANIaCh OBl K YCTHIO. DTO 00€CIeUnBaeT HaIeKHOCTh PabOThI CETH, TaK KaK
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BEJIMYMHA OCaZKu Topda BO3PACTAET C YBEIMYECHHUEM MOIIHOCTH TOPQIHO-
OOJIOTHBIX MOYB U [0 MEPEe IKCILTyaTallMK YKIOH JTHA KaHAJOB TAKXkKeE MOBbIIIA-
€TCHl.

B nensx cokpaieHusi yaeiabHON NPOTSHKEHHOCTH MPOBOJSAIINX KaHAJIOB
BIIAIAIONIYI0 B HUX PETYJIUPYIOUIYI0 CETh M IMPOBOASIIME BOJOTOKH HHU3IINX
MOPSIAKOB TMOACOEAUHSIOT C ABYX CTOpPOH. CONpSKEHHE TPaHCIOPTUPYIOIINX
coOupaTesne U KOJJIEKTOPOB C MAruCTPAIIbHBIMU KaHAJIaMH MPOEKTUPYIOT O]
yIJ0M, OJIM3KUM K MPSMOMY, MaruCTpajibHOrO KaHajla ¢ BOJONPHEMHUKOM —
45-60°.

Panuycel 3akpyriieHUld MarucTpaibHbIX KaHAJIOB MPUHUMAIOT PAaBHBIMU
50-100 wm. I[Ipu npoekTUpOBaHUU MPOBOASAIIEH CETH Ha TOMIMax TPacChl KaHAJIOB
IPOKJIAJIBIBAIOT TaK, YTOOBI OHW COBIAJAIH C HAIPABICHUEM JBUKEHUS NABO-
KOBBIX BOJI. JlesiaeTcs 3To ¢ LEeNbIo MPEJOTBPAILEHUS Pa3MbIBa KAHAJIOB.

[Ipu MpOEKTUPOBAHUM KAHAJIOB B BEPTUKAJIBHOM IIJIOCKOCTH PEIIAKOT ClIe-
nyromiue Bonpocbl. OOOCHOBBIBAIOT WM BbIOUPAIOT (OpPMY MOMEPEUHOIO Ceue-
HUS npoBojAlIei cetu. [{ins TpanenenianbHbIX (POPM yCTAHABINMBAIOT LIMPUHY
KaHaJja I10 JIHY, 3aJI0)KEHHE OTKOCOB, TTTyOUMHY U YKJIOH JIHA.

dopMa MONEPEYHOI0 CEYEHUS MAruCTPAIBHBIX KAaHAJIOB MOJYKET NPUHHU-
MaThCs pa3inyHoi. Hanbonee npocThl B UCMIOJIHEHUH KaHAJIbl Tpanelen1aibHo-
ro ceyeHus. B ManoycTtoiiuuBbIX TpyHTax MOTYT IPUMEHSTHCS KaHajbl mapado-
JMYECKOTO CEYEHUs1 U KOMOMHUpPOBaHHOTO npoduia. TakuMu MOryt ObITH Ka-
HaJIbl, UMEIOIIME B HIDKHEHW YacTu mapaboindeckyo GpopMy, a B BEpXHEH — OT-
KOCBI C 33JJaHHBIM 3aJI0)KEHHEM. B MHOTOCIIOMHBIX TpyHTaX KpPyTHU3HA OTKOCOB
MOKET ObITh pa3Hoi. KaHamnbl B IIyOOKHX BbIEMKAX MOXHO YCTpawBaTh C MPO-
MEXYTOYHOU OepMOil.

TpancnopTupyoime cooOupaTeny U KOJJIEKTOPbI BBITOIHSIIOT Tpaneuen-
JAIBHOTO ceyeHUsl. MUHUMaNbHas [UPUHA TpaneuenJalbHbIX KaHAJIOB 110 JIHY
B 3aBUCHUMOCTH OT UX pa3MmepoB paBHa 0,4-0,6 M. Menbliee 3HaueHue 0epyT 1Jis
IPOBOJSIIEH CETH HM3IIETO MOpsiiKa, a OoJyibliee — JJIsl MaruCTpalibHbIX KaHa-
70B. Bo Bcex ciayyasx mIMpHUHY MO JHY YBSI3bIBAIOT C pa3MepaMu paboyux opra-
HOB 3€MJIEpOMHON MallvHbl. MakCUMaJIbHYI0 INMPUHY YCTAHABIUBAIOT TUAPAB-
JMYECKUMU PACUETaAMHU.

KoadduimenT 3anoxeHnns 0TKOCOB ONPEEISIIOT 10 ONBITHBIM JaHHBIM B
3aBUCUMOCTH OT BUJIa TPYHTOB

['myOuHy TpoBOJSLIEH CETH YBA3BIBAIOT C TIIyOMHAMM PETYIHPYIOLIUX
kaHaioB (pucyHok 2.13). Eciu Ha ydacTKe NpPOEKTHPYETCS TOJbKO OTKpBITas
CeTh, HEOOXOIUMO TMPEAYCMATPUBATH, YTOOBI TPAHCHIOPTUPYIOIIHNE COOMpaTeNn
U KOJUIEKTOPBI ObUIN ITy0Xe BHaJaronlel B HUX PEryJupyIollei CeTH He MeHee
yem Ha 0,1-0,2 M. ['myOuHy MarucTpajibHOro KaHajla IPUHUMAIOT OOJIbIIE TITY-
OMHBI BIIAIAONINX B HET'O BOJIOTOKOB HE MeHee ueM Ha 0,3 Mm.

Ha ocymraeMoM y4yacTke C 3aKpbITOM CETBIO KOJUIEKTOPBI C MarucTpalib-
HBIM KaHaJIOM COIPSATAIOTCS Yepe3 ycThe. JJHO yCThsl KOJIEKTOpa PACOIaraeTcs
BBIIIIE PACUETHOTO OBITOBOTO YPOBHS BOJIbI B KaHasie He MeHee ueM Ha 20-30 cwm.
MuHUManbHOE PACCTOSHHUE OT JHA KaHaJa 10 YCThS JIOJDKHO COCTAaBJIATH IMPU-
MepHO 50 cm (pucyHok 2.14). OkoHuUaTenbHas yBA3Ka 3TUX 3JIEMEHTOB CUCTEMBI
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IMPOBOAUTCA B PE3YJIbTATC T'MJIPABIMYCCKOTO pacucTa KaHaja ¢ y4€TOM IIPOITyC-
Ka pacXoa0B BOILI B Tp€6y€MBIX OTMCTKAX IIOIICPCUHOT'O CCUCHUA [7]
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Pucynok 2.13 — IIpaBuiia conpsiKeHUs 3JIEMEHTOB OCYIINTEIBbHON CETH
B BEPTUKAIBHOU INIOCKOCTH

Bce atu ycnoBus obecneunBaroT OecnoOANOpPHYI0 pabOTy BOAOTOKOB U
cOpocC BOABI C MOJIEH B pacuyeTHbIE CPOKHU. YBSA3KY BOJAOTOKOB B BEPTHKAIBHOU
IJIOCKOCTH MPOBOJAT MyTEM IMOCTPOEHUS POAOIbHBIX Ipoduieil. Bo Bcex ciy-
qasiX HEOOXOJIMMO CTPEMUTHCS MPHUHITh HAUMEHBIIYIO TJyOMHY KaHAJOB: ITy-
OOKMe KaHaJlbl OKa3bIBAIOT OOJIbLIEE BIMSHHUE Ha IMpPUJIErarolliue TEPPUTOPHUH,
MOHM’KAsl HA HUX YPOBEHb IPYHTOBBIX BOJA. MUHUMAJIbHBIA YKIIOH JHA KaHAJIOB
pased 0,0002-0,0003. [{emecooOpa3Ho, 4TOOBI YKIIOH JHA OBUI IMTOCTOSIHHBIM I10
Bcell nnuHe kaHaymoB. CMeHa ykjIOHa ¢ OOJIbLIEro Ha MEHbIIUN (OT MCTOKA K
YCTBIO) HEXeNaTedbHa, TaK KaK BRIHOCHMBIE YaCTHUIBI TPYHTA C BEPXHEH 4acTu
OyAyT OTKIaIbIBaThCA B HUKHEW W 3aWiIsTh KaHal. B 3ToM oTHomeHuu Omaro-
NPUSTHBIE YCIOBUS Uil pabOTHI KaHalla CKJIAAbIBAIOTCS, €CIIM YKIIOH €ro JHa
YBEJIMYUBACTCS K YCTHIO.

dpednxnoa mpydeo

ORCMED G d=3cm

=10cm

Chn
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L

Pucynok 2.14 — [IpaBuiia conpspKeHUs SJIEMEHTOB 3aKPBITOM OCYIIUTEIBHOM CETH
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TpancnopTupytome 3aKpbiTbie COOMPATENN U KOJUJIEKTOPHI TakKe Mpo-
KJIaJIBIBAIOT IO MOHMKEHHBIM MecTaMm. VX nnuHa npuHumaercs paBHou 600-
1000 M O BO3MOXHOCTH C IBYCTOPOHHHUM BIIYCKOM PETYJIUPYIOLIEH 3aKPBITOU
cetu. PaccrosiHue Mexay IpOBOISIIMMU BOJIOTOKAMM 3aBUCUT OT BBIOpAHHOM
CXEMBbI OCYIICHHS 3eMeJIb U MPUHATHIX IJIUH JPEH WM 3aKPBITHIX COOMpaTeIeH.
[Ipy NIaHOBOM pAaCHOJIOKEHHH HEXKENIATENIbHO MEPECEUYEHUE C JIOPOraMu H
KOMMYHUKAIUSAMU. DTO TpeOyeT JOTOIHUTEIBHBIX COOPYKEHUM NSl obecneye-
HUS TIEPEX0/1a KOJUIEKTOPOB U TPAHCIIOPTUPYIOLIUX cOOMpaTeNel yepes mpemnsiT-
cTBUsA. B cilydae pa3MeleHus 3aKpbIThIX cOOMpaTesied U KOJJIEKTOPOB B JIOIIU-
HaX WM APYTUX BBITSHYTHIX MOHMKEHHUSIX UX OCH cMelaroT Ha 15-20 cm Bbime
ocu ToHmxkeHus. [lenaercs 310, YTOOBI MPETOTBPATUTH Pa3MbIB 3aCHIIKH BOJIO-
TOKOB M MX HoBpexaeHue. OHU He JOJDKHBI MepeceKaTh 3amaJuHbl ¢ TOPHOM,
CTapylo 3aChIIIaHHYIO CETh, a TAKXKE JPYrMe MecTa cO CIa0bIM WM HACBITHBIM
IPYHTOM CO cJI0eM OoJiblie TIyOMHBI KOJUIEKTOPOB U cobupateneil. B mpoTus-
HOM clly4dae MpH MpOocaJKe rpyHTa TPyObl CMEIIAOTCSI OTHOCUTEIBHO JIPYT ApPY-
ra, 4To NMPUBOJAUT K 3aWJICHUIO UX TOJIOCTH U HapyIIEHUIO0 pabOThl BCEHl cucTe-
MbI. 3aKpbITasi IPOBOJAIIAS CETh JOJKHA OBITH MPSMOJIMHEHMHOMN, a IPU TTOBOPO-
Tax BHYTPEHHHH yroyl He JoJbkeH ObiTh MeHee 120°. Ee yctpauBatoT U3 kepa-
MUYECKUX TPyO ¢ BHyTpeHHUM auamerpoM 75-200 mm. [l cTpouTenbcTBa
OO0JBIINX 3aKPBITBIX cucTeM mIomaasio 100 ra u 6onee MOXKHO MPUMEHSTH Ke-
71e300eTOHHbIE U OeTOHHBIE TpyOb! AameTpoM 600-1200 Mm.

['yOuHy KOJIEKTOPOB MPUHUMAIOT OOJIbIIIE TJIYyOMHBI BIAJAIOMINX B HUX
JIPEH WM 3aKPBIThIX coOMpaTeseil Ha BENMMYMHY HapyXHoro auameTpa. [Ipu mo-
CTPOEHUHU MPOAOJBHBIX Mpoduiiel pa3HUIBl B IITyOWHAX OPUEHTUPOBOYHO CO-
cTaBiAIOT 10cM. MHUHMMAaNbHBIE YKIOHBI KOJJIEKTOPOB M TPAHCHOPTHUPYIOIIUX
coobupareneit 0,0015-0,0020. Onu obecnieurBarOT HEOOXOIUMBIA PEXKUM Pado-
ThI 3aKPBITOW CETU B PACUETHBIE IEPUOBI.

JlinHa OorpajuTeabHON CEeTH pa3iuyHas. 3aBUCUT OHA OT peiibeda MecT-
HOCTH, MHTEHCUBHOCTU BOJHOI'O NUTAHUsS, HAINYUSA B BOJE TBEPABIX B3BECEl.
[Tpu HeoOxoaMMOCTH €€ 0OOCHOBBIBAIOT TEXHUKO-3KOHOMUYECKHMH pacuyeTaMu.

Haeophvie kananbl TPOEKTUPYIOT C MUHUMAJIBHO JTOIYCTUMBIM YKJIOHOM
0,0002-0,0003. ITonepeuHoe cEUEHHE JICIAIOT HECUMMETPUYHBIM, B CBSI3H C I10-
CTYIUICHHEM TMOBEPXHOCTHBIX BOJ MO BepxoBoMy oTkocy. Koadduuuent 3ano-
YKEHHUS HU30BOI'0 OTKOCA #1; MPUHUMAIOT B 3aBUCUMOCTH OT TJTyOMHBI KaHala i U
CJIaralolliix TPYHTOB IO TabauLaM, MPUBEJACHHBIM B CIIPABOYHON JIMTEPATYpE
[7, 14], a xoadduimeHT 3an0KeHus: BEpXOBOro otkoca m, = (3-4) m;. lllupuna
1o JAHY 3aBUCHUT OT pa3MepoB pabOuyero opraHa 3eMJIEPOMHON MAIIUHBI U, KaK
npaBuio, npuHuMaercsa He menee 0,4 m. I'myOuna xananoB — 1-1,5 m, HO He me-
Hee TIIyOMHBI PEryJIHpYyIOLIeH CEeTH.

I'pyHT nipy BhIEMKE pa3MEIIalOT HAa HU30BYIO CTOPOHY. Eciin OH HE BMe-
IaeTCs Ha OJJHOM CTOPOHE, YKJIAIbIBAIOT M0 00€ cTOpoHbI. C BEpXOBOW CTOPOHBI
nocJie pa3paBHUBAHUS KaBajJbepoB MPEAyCMaTPUBAIOT BOPOHKHU AJisi cOpoca mo-
BEPXHOCTHOM BOJIbl B HATOPHBIN KaHaI.

Ecnu Tpacca HaropHoil ceTd NPOXOIUT MO 00padaThIBAEMBIM 3EMIISIM,
BMECTO HAaropHOro KaHajla He0OXOJUMO YCTpamBaTh 3aKpPBITbIE COOMpPATETH C
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XOpOILIO BOAOMPOHUIIAEMOW TPAHIIEHHON 3achIKOM. YKIOH coOupareneit
0,001-0,003.

Jlosuue kananwvl (Opensi) pacronaraoT B 30HE BHIKJIMHUBAHUS TPYHTOBBIX
BOJ, IPU TPYHTOBO-HAIIOPHOM BOJAHOM MUTAaHUU — BJOJIb JIMHUM HAUOOJBIIUX
nbe30MeTpudeckux HamopoB. [Ipu ocyiieHnn 00JOT JOBUYIO CETh pa3MElIaloT
BJI0JIb TpaHuUllbl TOpDsIHOU 3aexu. YToObI MOBBICUTH A((HEKTUBHOCTH MEpeEXBa-
Ta TPYHTOBBIX BOJI, JIOBUME KaHAJIbl MPOCKTUPYIOT TIyOuHOU 2-3 M ¢ 00s13a-
TEJIbHBIM 3aryOJICHHEM JIHA B BOJOIPOHHIIAEMYIO MOJIOYBY Ha IIyOMHY HE
Menee 0,5 M. Eciin BOTOHOCHBIN TUIACT MOIIHBIN, 71 Pa3rpy3KU TPYHTOBBIX BOJ
MO>KHO NPUMEHUTh CaMOW3JIMBAIOUIMECS TPpyOdaThle KOJOJLBI, YCTaHaBIIMBae-
Mble uepe3 20-40 m.

B xopoio paznoxuBimuxcs Topdax, WIOBAThIX TPyHTax (hopma nomneped-
HOTO CEUYEHUs JIOBYETro KaHaia napabdonudeckas. OcTalbHbIE YCIOBUS U IMapa-
METPHI JIOBUMX KaHAJIOB TAKHE )K€, KAK U JIJI1 HATOPHOU CETH.

MunnmanbsHbli YKIOH JoBuuX npeH 0,002-0,003, nuametp ycTaHaBIIMBa-
€TCS TUAPABINYECKUMU PacyeTaMHu.

Korma ¢ BojgocOopa mocTynaroT U MOBEPXHOCTHBIE U TPYHTOBBIC BObI, a
TaK)Xe €CIU BOJIOCOOp OO0JIeCeH, 3aIy>)KeH U CJIOKEH JIETKUMHU TPYHTaMH, TO
(YHKIMM HArOPHOTO U JIOBYETO KaHalla MOKHO COBMECTUTb B HACOPHO-08HEM
kanane. IlonepeyHoe cedyeHUEe HArOpHO-JIOBUETO KaHajla aHaJOTHYHO IOIEped-
HOMY CEYEHHUIO HArOPHOT'O KaHaJIa.

PacnonokeHue B MuIaHe 3JIEMEHTOB OTPAKIAIOIIEN CETH 3aBUCHUT TOJIBKO
oT penbeda MECTHOCTHU. Tpacchl OrpaKJaloluX KaHaJIOB MPOBOAAT BAOJIb BEpX-
HEl rpaHulbl OCYIIAEMON TEPPUTOPHH, TOJI OCTPHIM YIJIOM WM NapajlieiabHO
rOpu30HTAISIM. Tpacchl OrpakIaroNIuX KaHaJIOB MOTYT OBITh HEMPEPHIBHBIMH,
npepbrIBUCTEIMU U V-00pa3ubie. [IpephIBUCThIC KaHaABI JTy4llle BIUCHIBAIOTCS B
penbed, 00beM 3eMIIIHBIX PabOT MPU UX YCTPONCTBE MEHBIIIE YeM MPU YCTPOU-
CTBE HEMpPEPBIBHBIX KaHAIOB. OJHAKO KOPOTKME MPEPHIBUCTHIE KaHAJBI TPAHC-
MOPTUPYIOT OOJIbIIIE HAHOCOB B MAarucCTpaJibHbIN KaHal. V-oOpa3Hble KaHaJbl
MIPUMEHSIOTCS TIPH COCPEIOTOYCHHOM MPHUTOKE ¢ Bogocbopa (pucyHok 2.15).
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PucyHok 2.15 — Cxembl pacnoioKeHUs OrpaKIar0IIUX KaHAJIOB B IJIAHE
a — HCHIPCPBIBHBIC KaHAJIbI; 6 — MPCPLIBUCTHIC KAHAJIBI; 6 — Y—06pa3Haﬂ cXeMma,
2 — TIOTpaHUYHbIE KaHaJbI; | — BOJONPUEMHUK; 2 — MaruCTPaJIbHBIA KaHAT,
3 — HaropHbI€e (JIOBYHE) KaHaJbl; 4 — COpOCHAs YacTh HATOPHOTO (JIOBYETO) KaHAa;
5 — morpaHWYHbIE HArOPHBIE (JJOBYME) KaHAJIBI

2.7.3 I'uoponozuueckuit pacuem ocyuiumeibHoul cemu

[Ipu mpoeKTUPOBAHUN OCYIIUTEIBHBIX CUCTEM THIPOJIOTHUYECKHUE pacue-
Thl HEOOXOUMBI JJIsI ONIPEICTICHUS PACUETHBIX PACXOJ0B MPOBOISIINX pa3rpy-
304YHBIX U HATOPHBIX KAHAJOB, & TAKXKE PEK-BOJIONPUEMHUKOB B CTBOPAX BHAJe-
HHSI OCHOBHBIX IIPUTOKOB.

PacyeTbl BBIIIOAHSAIOT B 3aBUCHUMOCTH OT CEJIbCKOXO3SHMCTBEHHOI'O HC-
IIOJIb30BAaHUSA OCYILIAEMBIX 3€MEJIb Ha PACXOIbl BECEHHETO MOJIOBO/bS, MPEAIO-
CCBHBIC, JICTHE-OCCHHMX MaBOJAKOB M CPETHEMEKCHHBIC, YUTH OBITOBBIC (TaOIHIIA
2.9) [8].

[To MakcuManbHBIM pacxojaMm OINPEACISAIOT Pa3Mepbl MOMEPEYHBIX CEYe-
HUM KaHAJIOB, IO pacxojaM MEKEHHOTO Iepruoja Kak HauboJiee PO I0JKUTEIIb-
HOTO TI0 BPEMEHHU TPOBEPSIOT pabOTy CETH U BEPTUKAIBHOE COMPSHKEHUE dJie-
MECHTOB.

PacuerHbie pacxoabl BOJBI B KaHAIAX ONPEAEIAIOT MO0 MOAYJIIO CTOKa U
IJIOIIAAU BOAOCOOpa paccMaTpuBaeMoOro cTBopa. PacdyeTHble CTBOPHI Ha OCY-
IIATEIBHOM KaHaJIe HA3HAYAKOT B YCThE KaHAJA U 110 YYaCTKaM C YYETOM YBEJIH-
YEHMS pacxoa.
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Tabmuna 2.9 — PacuetrHpie eproIsl ro1a

Hcnonp3oBanue PacueTHbIil epuoy
OCYILIAEMBIX 3E€MEIIb OCHOBHOM IIOBEPOYHBIN
[ToseBbie ceBOOOOPOTHI MaxkcumanbHbIN JETHE- [IpenmnoceBHoi,
0€3 O03UMBIX KYJIBTYD, OCEHHUH MaBOJAKOBBIN OBITOBOM
OBOIIHBIE CEBOOOOPOTHI
[ToneBbie CeBOOOOPOTHI € MaxkcuMmalbHbIA BECEHHUI JletHe-oceHHui
03UMBIMU KYJIbTYypaMHU MTaBOJKOBBIN MaBOJIKOBBIH, OBITOBOI
KopmoBsie ceBo0OOpOTHI [IpennoceBHoOM IIpeanoceBHoOM
[TacTOwnia » »

Mopaynem cToka Ha3bIBalOT PACXOJ BOJBI C €AMHUIIBI TJIOMIAIN BOIOCOO-
pa. Ero msmepsior B KyGoMeTpax B CEKyHIy Ha 1 KM, THTpax B CEKyHIy Ha
I ra. Tak Kak MO roJaM CTOK CHJIbHO HM3MEHSIETCS, MPU MPOEKTUPOBAHUU OCY-
[IUTEIBHONU CEeTH HE0OXOJAUMO OOOCHOBAHHME PACUETHON OOECIEYEHHOCTH OCY-
meHusi. PacueTHoil 00ecreyeHHOCThIO OCYIIIEHUS Ha3bIBAIOT BEPOATHOCTH Ipe-
BBIIIICHUSI PACUYETHBIX pacxojioB. Ee MpUHUMAIOT HAa OCHOBAaHUU TEXHUKO-
HKOHOMHUYECKOTO CPaBHEHHUS BAapUAHTOB MPOEKTA OCYIIMTEIbHON CUCTEMBI IS
JeT pa3uyHor obecrieueHHOCTU. [ HeOonbmux (40 2 ThIC. ra) IJIomaaei
OCYILICHHS CEIhCKOXO3SIMCTBEHHBIX 3€MeJIb pacyeTHash 00ECIEYEHHOCTh OCYyIIle-
HUS MOXXET OBITh MPUHSATA M0 PEKOMEHIAIMIM: HapUMED, U TIOJIEBBIX CEBO-
000poTOB, cCeHOKOCOB — 10%, N1l OBOILIHBIX U KOPMOBBIX CEBOOOOPOTOB, MHO-
TOJICTHUX HACXKICHUH — 5, 1u1st JiyroB ¥ nactouny — 15-25% [3].

Haunbonee TouHoe 3HaUeHUE MOJIyJIEH CTOKA MOYKHO MOJYYUTh 110 MHOTO-
JIETHUM HaOJIOJICHUSM C MCIOJb30BaHUEM MaTeMaTH4ecKoil cratuctuku. [Ipu
OTCYTCTBUU TaKWX JAHHBIX MOJYJIM CTOKA BBIYUCIISIOT TI0 PETUOHAIBHBIM 3aBU-
CUMOCTSIM, TIOJIYYCHHBIM JIJISl ONIPEICTICHHBIX PAaHOHOB, CXOAHBIX O THAPOJIOTU-
YECKUM, KIMMATHUYECKUM U JPYTUM ToKaszatensaMm. KpoMme Toro, 5Tu BETUYUHBI
MO>KHO OIPEJICIUTH 10 SMIIMPUIECKUM 3aBUCUMOCTIM [16, 23].

Pacxonpl MEXKEHHOTO TMepuoja MMEIOT HauOOJBIIYI0 TOBTOPSIEMOCTb.
Onu GopMuUPYIOTCS MPEUMYIIIECTBEHHO 3a CUET MOCTYIUICHHS B KaHaJbl TPYyH-
TOBBIX BOJ. MOIysb CTOKa JUIsl MEKCHHOTO IMEPHOJa OOBIYHO M3MEHSETCS OT
0,02-0,05 n/(c'ra) Ha muHepanbHbix 3emiisax 10 0,03-0,07 n/(c-ra) Ha 3a00J10-
YCHHBIX 3eMJISX.

T'uoponocuueckuil pexicum 3aKpblmou npogoosweli cemuy OTINYACTCS OT
peKrMa OTKPBITON CeTH. B 3aKpBITYIO ceTh BO/IA MOCTYIACT M3 JIPEH WU COOU-
pareneit. KoirdecTBO BOJBI B JAHHOM cllydae OyJI€T 3aBUCETh OT TUIIA BOJHOTO
MUTAaHUSA U BOJHO-(U3UYECKUX CBOWCTB TPYHTOB (BOIOMPOHHUIIAEMOCTh, BOJIO-
oT/aya), a TaKXKe MapaMeTPOB PETYIHUPYIONMEH CceTH (paccTosiHue, TIIyOuHa,
KOHCTPYKITUS U Jp.). B ¢Bsi3u ¢ 3TUM BO BCe MeprOAbl pabOTHI CUCTEMBI KOJINY -
CTBO BOJIbI, TIOCTYIAIOIIEE B 3aKPHITYIO CETh, 3HAYUTEIILHO MEHbBIIIE 00beMa BO-
TIbI, COOMpPaEeMOl OTKPHITHIMH KaHATaMHU.

['MaponornyecKui pexumM 3aKpbITON MPOBOJALIEN CETH XapaKTEPU3YETCs
MOJIyJIEM APEHAKHOTO (BHYTPEHHEr0) CTOKa, (POPMUPYIOUIETOCs 3a CYET IPyH-
TOBBIX (WJIA TPOCOYMBIIUXCS TOBEPXHOCTHBIX) BOA. Mooyiem OpeHadcHo2o
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(6HympenHe20) cmoxka Ha3bIBACTCSl KOJUYECTBO IPYHTOBOM BOJIbI, KOTOPOE CTe-
KaeT C €MHUIIBI TIJIOMIAIN B €IMHUILY BpeMEeHU. MOJTyJIb IPEHaKHOTO (BHYTPEH-
HEro) CTOKa 3aBHCHUT OT PACCTOSHUS MEXAY JpeHAMU WM COOMpaTeNIIMH, 0Y-
BEHHO-KJIMMAaTUYECKHUX YCIIOBUM, TUIIA BOJAHOTO MUTAHUS U IPYTUX (PaKTOPOB.

B rungponorudyeckue pacyeThbl 3aKphITON MPOBOJAIICH CETU BXOMAT: BbI-
O0op (ompeneneHHe) pacyeTHOTO IEepHOja, YCTAaHOBJICHHE pacueTHOM obecrie-
YEeHHOCTHU U ONpelieNieHue MOAYJEeH JAPEHaXXHOTO CTOKA. 3HAas MOJIYJb JpeHaXk-
HOT'O CTOKa, HAXOJST PACYETHBIN pacxo.

Pacuemnvim nepuooom oObBIYHO MPUHUMAETCS TOT, HA KOTOPBIA paccuu-
THIBAJIACh PETyJUpyronias ceTh. Yalie BCEero 3TUM MEPHUOJIOM SIBISIETCS BECEH-
HUM, KOT/Ia B PETYJIUPYIOUIYIO 3aKPBITYIO CETh MOCTYNAeT MAaKCUMAaIbHOE KOJIU-
4YeCTBO BOJIbI. B mepuo1 paboThl 3aKpHITON CETH MOYJIM CTOKA HE OCTAIOTCS TO-
CTOSTHHBIMH, a U3MEHSIOTCSA B 3aBUCUMOCTH OT yKa3aHHBIX (hakTopoB. B Becen-
HUW TMEepUoJi MaKCUMAJIbHBIH CTOK HaOJI0/IaeTCsd HEMpPOAOIKUTEIBHOE BPEMS.
Hcnonb3oBaTh B pacyeTax aOCOJIOTHBIA MaKCUMyM HEIEIeco00pa3Ho, TaK Kak
ATO MPHUBENET K HEOOOCHOBAHHO OOJBIIUM JAUAMETPaM 3aKPBITOM MPOBOISIICH
CEeTU U, CIIEIOBATENIbHO, YBEIWYEHHUID CTOMMOCTH MEJIHOPATUBHON CUCTEMBI.
[TosToMy mpennojaratoT, YTO BECHOM MPOBOAAIIAS CEThb HEMPOJOJLKUTEIBHOE
BpeMms (2-7 cyTok) OyaeT paboTaTh ¢ Mmeperpy3koi, 6e3 MmociaeayroIero oTpuia-
TEJIHLHOTO BIMSHUS HA Pa3BUTHE CEITLCKOXO3SUCTBEHHBIX KYJIBTYP U UX YPOXKAH.

Mopynb m0I36MHOTO CTOKA MOKHO OMPEENsITh M0 (PAKTUYECKUM HAOIIO-
JIEHUSM, 1O OaJaHCOBBIM pacueTam, MO SMIMPUYECKUM 3aBUCUMOCTSIM. O000-
IICHHBIC 3HAYEHUS MOJYJIEH MOA3EMHOI0 CTOKAa Pa3jIMYHbIX TPYHTOB JJIsl €BPO-
nietickoii yactu HeuepHoszemHoii 30Hb1 Poccun npuseaens! B Tadsuiie 2.10 [3].

JIist 3aKkpbITBIX coOupaTenel MoIysib cToKa OOblYHO npuHUMarT 0,3-
3 1/(c'Ta), TaKk KaKk Ha PEKUM UX pabOThI OKa3bIBACT BIMSHUE MOCTYIUICHUE MO-
BEPXHOCTHBIX BOJI. 3Has MOJIyJIb CTOKA, MOXHO OIPEIEIUTh PACYETHBIN pacxo

Qn=qn- Fn (2.4)

r7ie q — MOJYJIb IPEHAKHOT'O WJIM BHYTPEHHET 0 CTOKa, J1/(CcTa);
Fn — BogocOGopHas 1miomuaab OTHOCUTEIBHO PAacCMaTPHUBAEMOI0 CEYEHMS
3aKPBITOTO TIPOBOIAIIETO BOJAOTOKA, Ta.

Tab6numa 2.10 - Moaynu ApeHa)KHOTO CTOKA ISl €BpOINEHCKON YacTH
Heuepuo3emHoli 30861 Poccun

I'pynT Monynb cToka, Ji/(cTa)
MuHepanbHbIii:
TSKEIBIN 0,3-0,4
CpelHuit 0,5-0,6
JIETKUN 0,6-0,7
Topd npu cTeneHn pa3noKeHus:
cirabon 0,5-0,6
cpeaHeit 0,4-0,5
Xopouien 0,3-0,4
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[Tpu GonpIINX TIIOMIAAX MEINOPUPYEMBIX yUaCTKOB OOLINI pacdyeTHBIH
pacxon OyZeT cOCTOsTh M3 pacxoja MOBEPXHOCTHBIX BoJ Q," M pacxoma BOI
JPEHAKHOTO, WM BHYTPEHHET 0, CTOKA Qj

Q=Q,"+Qn (2.5)

B ciydasx, korma BeaM4MHA pacxoAa APEHAKHBIX BOJ II0 CPaBHEHUIO C
pPacxo0M IOBEPXHOCTHBIX BOJ HE3HAUYMTENBbHA, B JAJIBHEUIINX pacdyeTax JIpe-
Ha)XKHBIM CTOKOM IpeHeOperaroT. OH HUCIOJIb3YeTCsl TOJIBKO JUIsl pacuera mapa-
METPOB 3aKPBITOU MPOBOIAIIEH CETH.

2.7.4 I'uopasnuueckuii pacuem npoeooauieil u 02paoumeibHoi cemu

PaccuuThIBalOT OTKPBITYIO MPOBOASIIYIO U OrPAJUTEIbHYIO CETh, €CIU
BOJ0COOpHAs IUIONIab OTHOCUTENIBHO PACCMAaTPUBAEMOIO CEYEHUSI COCTABIISIET
5 kM” 1 6onee. [Tpy MEHBIIMX MIOMAAX BOAOCOOPA MAPAMETPhI KAHATOB YCTa-
HAaBJIMBAIOT KOHCTPYKTUBHO BCJIEJCTBUE IMOCTPOCHUS MPOAOJIBHBIX Mpoduieit
3TUX BOJOTOKOB. KaHaibl pacCUMTHIBAIOT B YCThE, B 3aMBIKAOLIEM CTBOPE OCY-
[1a€MOr'0 MacCHBa, Y TUAPOTEXHUYECKUX COOPYKEHUM, ITPU NIEPEMEHE ITapamMeT-
POB BOAOTOKOB (IIMPHUHBI, TIIyOUHBI, YKJIOHA U T. JI.), HA [IOBOPOTAX, BBIIIE U
HIDKE BIAJAIONIMX B IPOBOJSAILYIO U OTPAJAUTENIBHYIO CETh APYrUX KaHaimoB. Ha
OeCTPUTOYHBIX yYaCTKax KaHAJbl pAaCCUUTHIBAIOT B CEUCHUSX, I/l IUIOMIAdb BO-
n0cOopa Mo CPaBHEHMIO C MPEABIIYIUMU CEUCHUSIMU paszyinyaercs Ha 10 KM

OcHoOBHas 337a4a TUIPABIMYECKOTO PacdyeTra OTKPBITHIX KaHAJIOB — IPO-
BEpKa MPEIBAPUTEIBLHO MPUHSITHIX MapaMeTPOB MOMEPEYHOr0 M MPOJOJIBHOIO
X CEUEHHUH: CMOXET JM JJAHHOE CEYEHHE BOAOTOKAa MPOIYCTUTh PACUETHBIE
pacxo/sl B Mpeesiax NpeabaBIsieMbIX K HUM TpeOboBaHui. O HAKO Ha OOJIBIINX
BOJIOTOKAX IO PACUETHBIM pacxodaM HaxOJsAT OJMH M3 MapaMeTpoB KaHaja 1o
M3BECTHBIM JIpYyTruUM (Hampumep, MIyOMHY IpPHU U3BECTHOW HIMPUHE, YKIOHE U
Kod(puImeHTe 3am0KeHusi OTKOCOB | T. 11.). BTopas 3aada ruapaBindecKkoro
pacdeTra — yCTaHOBJIEHHUE 3KCTPEMAJIBHBIX CKOPOCTEW JBM)KEHHS BOJBI B KaHa-
J1aX U CONOCTABJIEHHUE UX C JIOIYCTUMBIMU HA Pa3MbIB U 3aUJICHHUE.

['mapaBinuecknil pacdyeT KaHAJIOB MPOBOJAAT B TAKOW IOCIJIENOBATEIBHO-
ctu. [lo pacueTHOMY pacxoay OTHOCHUTEIBHO PAacCCMATPUBAEMOIO CEYEHUs OI-
penenstor riayOuHbl hy BOABI B KaHalle B pacyeTHbIC MEPHOIbl. JTH TITyOHHbI
COMOCTABJISAIOT C IOMYCTUMBIMU h,, 1 HAHOCAT Ha NPOAOIBHBII TPO(UITH, YTOOBI
aHAJIM3UMPOBaTh HATIOJHEHUE KAHAJIOB BOJOW B pa3HbIX ceueHusx. [ myOunHa Bo-
IIbl B KaHaJIe JI0JKHA ObITh MEHBILIE PACYeTHOM, T. €. hy < h,. 3arem BbUHCIAIOT
CKOPOCTb JIBH>KEHHSI BOJIbI. CKOPOCTh ABMKEHUS BOJbI IIPU MAaKCUMAIILHOM CTO-
K€ HE JJOJKHA IPEBBIIIATh MAaKCUMAIbHYIO Ha pa3MbIB (Tabmuna 2.11).

Ecnu mosydeHHass B pacdeTrax CKOpPOCTh JABUKEHHUS BOJbI MPEBBIIIACT
MaKCUMaJbHO JOMYCTUMYIO, MapaMeTpbl KaHalla MU3MEHSIOT TakK, YTOObI CKO-
pocTh ObUTa B HEOOXOMUMBIX MHTEepBasiax. Ecnu ycrnoBus penbeda uimm Apyrue
MPUYMHBI HE MO3BOJISIIOT CIIENaTh 3TOr0, MPUOETAI0T K KPEIUICHUIO pyclia KaHa-
na. Tun kpemieHus: noaouparot no tadnuue 2.12.
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Tabnuna 2.11 — Cpeanue qomycTUMble MaKCUMaJIbHbIE CKOPOCTH,
HE BBI3BIBAIOIINE PA3MBbIBa pyciia KaHala

I'pynt JlommycTrMBIE€ CKOPOCTH, M/C

I'muna 0,75-1,25
CyriamHok:

TSDKEIIBII 0,70-1,20

CpEeIHHI 0,65-1,00

JIETKUI 0,60-0,90
Cymnech 0,40-0,60
Ilecoxk:

KPYITHBINA 0,60-0,75

CpeaHHiIt 0,40-0,60

MEJKUH 0,25
Topd:

c(harHoBbIf MaJIOPa3I0KUBIITHIACS 1,20-1,50

c(harHoBBII Pa3IOKUBIIUNACS 0,50-0,80

JIPEBECHBIN 0,30-0,50

Tabnuua 2.12 — JfonycTuMble HEpa3MbIBAIOIIME CPEHUE CKOPOCTH MOTOKA

AJIs1 3aKPCIINICHHBIX PYCII

Bun kpernenus

I[OHYCTI/IMB.H CKOPOCTb, M/c

beronHas oxexna

Opnexna U3 KaMEHHOM KJIaJKU

KamenHas Habpocka B IJIETHEBOM KIIeTKe

MoreHne oMHOYHOE Ha cioe 1medHs ToamuHon 10-15 cm
OpnepHoBKa Iu1alIMs (Ha MJIOTHOM OCHOBaHHH)

OnepHOBKa B CTEHY

XBOPOCTSIHBIE BBICTUJIKM M XBOPOCTSIHBbIE IOKpBIBaJa Ha
IJIOTHOM OCHOBAHHU

JlepeBsiHHBIE JIOTKU TJIaJKUe

9,6-26,1

4,3-11,6
3,0-4,4

2,4-4,9

0,9-1,4

1,5-2,2

2,0-2,5

8,0-14,0

MuHuMaabHbIE AOITYCTUMBIC HE3aUJIAIOIUC CKOPOCTH IBUIKCHHUA BOIBI B

KaHaJsie mpuHUMatoT paBHbiMu 0,2-0,3 m/c.

MaxkcuManbHble 1 MUHAMAJIbHBIC YKIIOHBI JJIs1 COOTBETCTBYIOIIKUX CKOPO-

cTeu HaxoOsT I10 3aBUCUMOCTAM

= V2 /CPR U iy = Vi CPR

I[J'ISI pacde€Tta OTKPLITBIX KaHAJIOB MOXHO HCIIOJIB30BATh U HOMOI'PAMMBI,

KOTOpBIC UMEIOTCA B CIIpaBouHOM Jiutepatype [10].
[To nnuHE 3aKpBITOrO KOJUIEKTOpA YEpe3 OMPENICIICHHBIE PAcCTOSHUSA K

HCEMY MMOACOCAUHAIOT APCHBI U CO6I/IpaTeJ'II/I. U3 KaXXJ0ro Takoro BOaOTOKa B

KOJUJICKTOP IMOCTYIIACT BO/IA. B BCPXOBbBC KOJUICKTOPA KOJMYCCTBO ITOCTYIIArO-

et Bojpl OyaeT MUHUMaNbHBIM. [10 Mepe mpubImKeHus K yCThI0 00BEM BOJIBI

YBCIIMYMUBACTCA U JOCTUTdCT MAKCUMYMa B MCCTC COIIPSIKCHUA €0 C MAarucT-

PaJIbHBIM KaHAJIOM WJIM APYTUM BOAOTOKOM.
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Jlnig mporycka Boabl HEOOXOAMMBI ONpeAeTICHHbIE Pa3MepPhl KOJJIEKTOpa,
KOTOpBIE TAK)K€ JIOJKHBI BO3PAcTaTh OT UCTOKA K yCThIO KoJiekTopa. CinenoBa-
TEJIbHO, OCHOBHAS 337a4ya THIPABINYECKOTO pacyeTa KOJJIEKTOPOB — OIpeielie-
HUE pa3MEPOB €ro MOMEePEeyHOro CeueHus (IuaMeTpa), a TaKkKe TOUYEK Mepexoia
OJIHOTO AuameTpa Ha Apyrou. MueiMu coBaMu, HEOOXOJIUMO YCTaHOBUTD JJTH-
HbI YYaCTKOB KOJIJIEKTOPOB C OJIMHAKOBBIM JIMAMETPOM, KOTOPBIHM MPOITycKas Obl
pacyeTHBIA PacxXo]i OTHOCUTEIBHO CEUYEHHS, TJI€ PACCUUTHIBAECTCS KOJUIEKTOP.
PaccunThIBalOT KOJUIEKTOP OT YCTh WM OT UCTOKA, €CJIM U3BECTEH HAYaJIbHBIN
IUaMeTp.

[Ipu pacuere KOJIIEKTOpA U3 KEPAMUYECKUX TPYO OT YCThS CHadaja OII-
pEeAEIAIOT BOJOCOOPHYIO IIomaas Fy, ¢ KOTOpol MOCTyNarT IPyHTOBBIE BOJBI.
[lo ¢opmyne (2.4) nHaxomsaT pacueTHelii pacxon. M3  ¢opmynsr Ille3n
Op =W;C, VR i OMPENEIISIIOT JUAMETP d; KOJUJIEKTOpPa B YCThE€ U OKPYIJISIOT
€ro B OOJBIIYI0O CTOPOHY JIO CTaHAAPTHOTO pa3Mepa. Jlaiee MpUHUMAIOT CTaH-
JTApTHBIN auameTp d, KOJJIEKTOpa Ha CTYNEHb HUXKE MOJIYYEHHOrO MO pacyery.
[Ipomycknas cmocobHoCTh Auametpa d,, HaiineHHas no gopmyne llle3u, npu-
paBHUBAETCS K pacxoay, BbIUMCIEHHOMY 10 ¢opmyne (2.5), T.e.
qrF, = WyCy VR+i. OTCIOzA TIETKO PacCYHTATh BOAOCOOPHYIO TLIOMAIb (B M°),
BOJIy C KOTOPOW MOKET MPOMYCTUTh AUAMETP d, KOJUIEKTOpa, T. €. F> = Qn/q .
F>=LL (rne 1, - nnmuHa BogocOopHoi miomanu F, ydacTka KoiiekTopa ¢ jaua-
METpOM d;, M; L - cpeansisa mupuHa BOAOCOOPHOH IJIONIAAN KOJUIEKTOpa, M). U3
MpUBEAEHHON (OopMyJIbl AiMHA KojuiekTopa 1, Oyner F,/ L. Toraa anuna otpes-
Ka KOJUJIEKTOpa C JUAaMETpOM d; COCTaBUT Pa3HOCTh Mexay [; u L, umm
I dl = l 1~ l 2.

3aTeM nepexodsT K CIEeIYIOUEMY CEYEHUIO U JJI1 HEro MpoJIebIBaOT Ta-
KM€ 5K€ pacyeThl, KaKk U JJI1 IPeIbIAYIIEro CEYeHus, HO ¢ TMaMeTpOM d; Ha CTy-
NeHb HKe auametpa dy. OTpe30oK KOIeKTopa ¢ AMaMeTpoM d,, OyneT paBeH 1,
= [, - I3, Takue onepanuu npoIebIBalOT A0 UCTOKA KOJUIEKTOPA.

Heobxoaumo Takke yCTaHOBUTH CKOPOCTH JBUKEHHUS BOJBI B 3aKPHITOM
BOJIOTOKE IIPU PACYETHBIX PACX0JaX U HAWAECHHOM Jauamerpe. I uapaBinueckuii
pacyeT KOJUIEKTOPOB MOXHO MPOU3BOAUTH MO TaOJIWIaM HJIM HOMOTPaMMaM.
KomnnekTopbl U3 miiacTMaccoBBIX TpyO MOKHO PacCUHUTHIBATH MO (opMysiam
A. U. Mypamixko [10].

[TapameTpbl 3aKpPBITHIX JTUHUI JOJKHBI OBITH TAKUMH, YTOOBI B HUX 00€c-
MEYMBAJIUCH HE3AWJISIONIME CKOPOCTU M CAMOIIPOMBIBKA TpyO OT HaHOcoB. Ilec-
YaHbIC W TMBLJIEBATHIC YACTHUIIBI BBHIHOCATCA U3 TpyO mpu ckopocTH Boabl 0,25-
0,30 m/c. Eciu OTCYTCTBYET OIMACHOCTh MEXAHMUYECKOTO 3aWJICHHs, CKOPOCTh
BOJIbI MOXKET ObITh MpuHsATa He MeHee 0,2 m/c. [Ipu HanM4uKM B TPYHTOBBIX BO-
nax 0ojee 5 MI/J 3aKUCHOTO Keje3a CKOPOCTh BOJIbI B TPyOax IOKHA ObITh HE
menee 0,35 mM/c. MakcuManbHbIE CKOPOCTH MPHU PACUETHBIX PACX0/aX B KepaMu-
YEeCKUX TpyOax mpuHUMAaIOT He Ooiee 1,2 M/c, B mmacTMaccoBbix — 1,5-2 m/c.

B mportecce paboThl KaHAIBI MOTYT MOTEPSTh YCTOMYMBOCTh. DTO OTIOJI-
3aHHE€ TPYHTOB, Ocajgka Topda, pa3MbIB U 3aWJIeHUE, 3apacTaHue, AedopMarus
BO BpEMsI CTPOUTEILCTBA U AKCIUTyaTallMd MEIUOPATUBHON ceTu. UToObl mpe-
JOTBPATUTh OIMOJ3aHUE TPYHTOB, JJIsI KPYIHBIX MPOBOASIIMX KaHAJIOB U BOJO-
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MPUEMHHUKOB HEOOXOJIMMO TMPEAyCMaTpUBATh yCTONYHMBBIC (DOPMBI MTOTIEPEUHBIX
CeUeHUM: napabonyecKue, ¢ IepeMeHHbIMU KOd(PPHUITMEHTaMU 3aJI0KEHUSI OTKO-
COB, TparelenaaIbHO-Napadoueckue (BoxocbopHas miomans 6omee 50 kv).

[Ipu npoekTHpoBaHWK KAaHAIOB B TOP(SHBIX TPyHTaX MPOTHOZUPYIOT
BO3MOXHBIE U3MEHEHMs uX GopM BcieacTBue ocaaku Topda. Ocanky orpeze-
JSIOT TI0 pa3audHbIM 3aBUcUMOCTAM [2, 17]. TlonpaBky Ha ocanky Topda yuu-
THIBAIOT MPU pacueTe TyOUHbl KaHAJIOB.

Bo u30exanue pa3mbiBa U 3aUJICHUS YKIIOH JTHA KAHAJIOB HE JOJDKEH Ipe-
BBIIIATH 3HAYCHHUSI, IPU KOTOPOM HAUMHAETCS pa3MbIB pycia. UToObl nmpemymnpe-
JIATh 33apACTaHUE, MUHHUMAJbHYK) CKOPOCTh JABHXKEHUS BOAbl MPUHUMAIOT HE
MmeHee 0,2 M.

B nponecce cTponTenbCcTBa KaHAJIOB B BOJOHACHIIICHHBIX TPYHTax MpPO-
¢buib Mo ri1yOUHE BBIMOJIHSIIOT B HECKOJIBKO 3TanoB. Takas TEXHOJIOTUSI YPOBEHb
TPYHTOBBIX BOJ| CHI)KAET MOCTENEHHO, YTO YMEHBIIAET CKOPOCTh (UIbTPALINH,
KOT'JIa OHH BBIXOJSIT HA OTKOC KaHaua.

2.8 BogonpueMHUKH OCYIIMTEJIbHBIX CHCTEM

Bononpuemnrk npegHazHaueH Jjisi cOopa BCed BOJbI, MOCTyHAOMIEH U3
npoBojised cetu. BomonpueMHrukaMu MOTYT OBITh PEKH, 03€pa, BOAOXPAHU-
JUIIIa, MOps, OaJIKH, OBpard. B OaronpusTHRIX OTACIBHBIX CIydasX B Ka4eCTBE
BOJIOTIPUEMHHKA MOYXHO HCITOJIh30BaTh XOPOIIO BOJOMPOHHUIIAEMBIE ITOCTH-
JArOIINE CJIOU, CIIOCOOHBIE K BOIOTIOTIIONIEHHIO.

K BomompueMHrKaM MPEIbABISIOTCS CICAYIOMINE OCHOBHBIC TPEOOBAHUS.
YpoBeHBb BOJBI B BOJAOIPUEMHUKE B OBITOBOM MEPHOI TOJDKEH OBITH HIKE WIIH
Ha OJJHOM YPOBHE ¢ OBITOBBIM CTOKOM BO BITaJIalOIKUX BOJoTOKax. [loamop Bma-
JAIOIEN CeTH B ATOT MEPUOJ HE JoIMycKaeTcs. B mpoTuBHOM ciiydae yxy/iia-
I0TCSI YCJIOBHSI pabOThI KaHAJIOB, KOJUIEKTOPOB, CHIDKAIOTCSI CKOPOCTH JIBHXKCHHUSI
BOJIbI U, CIIEJIOBATEIHbHO, BOBHUKAET OMACHOCTh 3aUJICHUSI YCTHEBOM YaCTH MPO-
BOJISIINX BOJOTOKOB M YMEHBIIIEHUSI X TIyOuHbl. [loaTomMy B mpenmnoceBHON u
JIETHE-OCEHHUM MTEPUOJIbI PACXO/IbI BOJBI B BOJONPUEMHHUKE JOHKHBI TPOXOIUTh
npu ypoBHsX Ha 20-30 cM HUKE ypOBHEH BOJBI B MPOBOJsAIIEH ceTH. B neTHe-
OCEHHH MEepPHOJI HE JIOMyCKAETCs BBIXOJ BOJIBI U3 BOJONMPHEMHUKA Ha OCyIIae-
MbI€e 3eMJId. B BeceHHUI mepro ] 3aTOIUICHHE BOJaMH BOJIOIIPUEMHUKA BO3MOXK-
HO, HO TPOAODKUTEIIBHOCTh €r0 HEe JOJDKHA IMPEBBINIATh JOMYCTUMBIC CPOKH
JUTSL KYJIBTYp, KOTOpPBIe HAMEYAIOT K TTOCEBY. B MecTe comnpspkeHHsT MarucTpaib-
HBIX KaHAJIOB WJIM KOJUIGKTOPOB BOJOIPHUEMHHUK JIOJDKCH HMETh YCTOMYHBOE
pycio.

PaznmuuaroT cremyroniue MPUYUHBI HEYIOBICTBOPUTEIBHOTO COCTOSHUS
PEK-BOJIOTIPUEMHHUKOB, KOTOPHIE MPEMSITCTBYIOT COPOCY BOJIBI C OCYIIAaeMOM
TEPPUTOPHUH O€3 MPOBEACHUS JOMOTHUTEIBHBIX PabOT: HEOCTATOUYHBIE pa3Me-
PBI TIOTIEPEYHOTO CEUYCHHMS (TIEPEXO0/Ibl MUPOKUX MECT K Y3KUM B HA000pOT), He-
3HAYNTEIbHBIC YKJIOHBI U OOJIbIIIAs MIEPOXOBATOCTH Pycia, 0OBaJIbI OEperos, 3a-
HOCBHI BOJOTOKA. [Ipy HEMOCTATOUHBIX pa3Mepax CEUeHUsS BOJONPUEMHUK HE
MPOITYCKAET PACYCTHBIC PACXObI BOJIBI, TOCTYIIAIOIINE W3 TIPOBOISIICH CETH.
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M3BUIMCTOCTh PEK CHMXKAET MX YKJIOHBbL. He3HauWTenpHbIE YKIOHBI, a
TaKke OOJblIas HIEPOXOBAaTOCTh, BbI3BAHHAS 3apacTaHUEM M OOBaJaMHU, YMEHb-
IIAIOT CKOPOCTH JIBUYKEHUS U MPOITYCKHYIO CIIOCOOHOCTH PYCIla BOJOIIPUEMHHUKA.

Kpome 3Tux nmpuuuH, Ha CHM)KEHHE MPOIYCKHON CIOCOOHOCTH BOZIOIIPU-
E€MHHKA U YBEJIMUYEHUE TIIyOUHBI B HEM BIIUSAIOT UCKYCCTBEHHBIE MTOJIIOPHBIE CO-
Opy’kKeHus (TUAPO3IEKTPOCTAHIINHY, IIIJII03b]), @ TAK)KE HEJOCTaTOUHBIE Pa3MeEPhI
COOpPYKEHHMI Ha BOJOTOKax (MOCTBI, TpyObI-niepee3asl U T. 1.). [Toamnop Boxb! B
BOJIOTIPUEMHHUKE PACIPOCTPAHSAETCA HA MPUJIETalOUIMe TEPPUTOPUU U MTOAHUMA-
€T YPOBEHb I'PYHTOBBIX BOJ.

B npakTrke Menuopanuu 3eMeNb B Ka4eCTBE BOJONPHEMHHUKA Yallle BCEro
UCIIOJIb3YIOT peKH. MeToll peryjinpoBaHusl pEK-BOJOIMPUEMHUKOB 3aBUCUT OT
MIPUYHHBI, BHI3BIBAIOIIECH UX HEYAOBIETBOPUTENBHOE cOCTOSIHUE. OCHOBHBIE BU-
IbI paboOT MO PEryIMPOBAHUIO BOAOIPUEMHHUKOB — 3TO YUIMPEHHUE WA CHPSIMIIE-
HUE pycClla, paCUUCTKa U YIIIyOJIEHUE €ro, BBIIIPABUTEIbHBIE PabOThl B pycie
(pucynoxk 2.16) [4, 10].

CaMbIM TPOCTBIM CIIOCOOOM YBEIMUYEHUS MOMNEPEUHBIX Pa3MEPOB PEKU-
BOJIOIIPUEMHHUKA fABIIsIETCS yuiupenue. OJHAKO TaKOM CcIoco0 HE BCerzaa npuMe-
HUM, U TI0JIb30BaThCS UM HEOOXOJIMMO OCTOPOXKHO. [Ipu ymupeHun pexu ykioH
€€ OCTaeTCsl MPEXHUM, a TIIyOMHBI B pyciie yMeHblIatoTcsa. Pycno nydmie npo-
IPEBAETCS COJIHEYHBIMH JIy4aMH, CJIEA0BATEIbHO, HHTEHCUBHOCTDH 3apacTaHHUs
YBEIMYMBAETCSA. B TakuxX yCIIOBHSIX IIEPOXOBATOCTh PEKH MOBBIIIAETCS, CKO-
pPOCTb JBUYKEHUS BOJBI U MPOITYCKHAs! CIIOCOOHOCTh BOJONMPUEMHUKA CHUKAIOT-
cs. [loaToMy yepe3 HEempoJOJKUTEIBHOE BpEMsI BHOBb MOTPEOYETCSl BBITIOJIHE-
HUE paboT MO yJaJeHUI0 BOJAHON PACTUTEILHOCTH U YBETUYEHHIO MOMEPEYHOrO
CEYeHus pycia.

Pucynok 2.16 — Cxembl perynupoBaHusi BOJOIPUEMHHUKOB
a — CIpSIMIICHHE PYCIa; O — pa3rpy3Ka BOJONPHEMHHUKA OOBOJHBIM KaHAJIOM 1;
6 — pasrpy3Kka BOJOIPUEMHHKA IIEPEXBATHIBAIOIINM KaHATIOM 2; 2, 0 - PACIOIOKEHHE
CTpYEHANpPBISIOUUX 1aM0 (3e4epHEHbI) TPU BOTHYTOCTH OJIHOTO (2) U IBYX Oeperos (0)

HpI/I CHJILHOM 3aXJaMJICHHOCTH pyciia BOOAOIIpUEMHHUKA HAHOCAMU, oOBaa-
MH, KaMHAMH, KOpYaMU H T.A. B HCKOTOPBLIX CIydadxX AOCTATOYHO ITPOMU3BCCTU
TOJIBKO pacducmky BOOAOIPHUCMHUKA. yI[aJ'ICHI/Ie CO JIHa IMOCTOPOHHUX IMPECAMCETOB
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CHIDKAET IEPOXOBATOCTh PYyCiia U MOBBIIIAET CKOPOCTh JIBUKEHUS BOAbL [ToaTomy
OCTaBIIMKACS MPEKHUM PACXO]] BOBI IPOXOAUT C MEHBIIIMMU ITyOMHAMH.

VYBENUYUTh MPOIMYCKHYIO CIHOCOOHOCTh PEKH-BOJONPUEMHUKA MOYKHO
cnpamaenuem pycia (pucyHok 2.16, a). PaBHUHHBIE pekH, IPOXOs B HAHOCHBIX
OTJIOKEHMSIX WM CIa0bIX TPYyHTaX, CO BpEMEHEM NMPUOOpETaloT B IUIaHE U3BU-
muctyio hopmy. KoagduiimeHT u3BUIUCTOCTH (OTHOIICHHUE JJIMHBI PEKU MEXKTY
JBYMsI TOUYKAMU, 3aMEPEHHON 0 PYCIy, K PACCTOSIHUIO MEXKIY 3TUMU TOUKAMHU
0 TIPSIMOIA) PEK, MPOXOAAIINX MO 3a00JT0YCHHBIM TEPPUTOPHUSIM, TOCTUTAET 2-3.
Kpome TOro, Ha moBOpOTax BO3HUKAIOT JOTOJHUTEIbHBIE COMPOTUBIICHUS, KO-
TOPBIE€ BBI3BIBAIOT MOJIOP BOALI B pycie. [103ToMy YKJIOH TakuX peK OYEHb Mall
U CKOPOCTU TEUEHHUS BOJIbI HE3HAUUTENbHBI. ClIpSIMIICHUE PYyClia YMEHBIIIAET €ro
oOLIyI0 JUIMHY, HIEPOXOBATOCTh M MOTEPU HAMOpPA, YBEJIUYMBAET YKIOH U CKO-
POCTh T€UEHUSI BOJbI, IOHUKAET YPOBEHB BOJBI. PyClio CIpSIMIISIIOT Ha ydacTKax
PEKH C HEAOCTATOYHBIMU YKJIOHAMHU U CKOPOCTSIMH TE€UEHHS, IPU KOTOPBIX OHO
3apacraeT u 3auisiercs (v<0,4 m/c).

3achllKa CTapoOpeUrid, paCIIMPEHUI PEK MPOU3BOAMUTCS TPYHTOM, paspa-
OOTaHHBIM CPEJICTBAMH MEXaHU3AIUU U THIPOMEXaHU3AIIHH.

Ecnu Gepera pexku cnaboycToiunBbIC U BOJIA MOAMBIBACT UX, MpUOEratoT
K KpeIUICHUIO BojoInpueMHuKa. Hambosee dacto KpemsiTcsi BOTHYThIE Oepera
KaK HanboJee Mo IMbIBaEMBbIE.

[Ipu mpoeKTUPOBAHUKM HOBOM Tpacchl BOJONPUEMHUKA PYKOBOJICTBYIOTCS
CIEAYIOIIMMU cooOpakeHUsIMHU. BoonpueMHUK TpaccupyeTcsi MPUMEpPHO Ma-
pajUIeIbHO KOPEHHBIM OeperaM MoWMbl B MOHM)XEHHBIX MECTax W B 0oJiee riy-
Gokoii 3aeskn Topda. Pagmychl 3akpyriIeHHil IS peK ¢ pacxomoM Goiee 5 m/c
MOXHO TPUOJIMKEHHO onpeaenuTs o ¢popmynam A. @. [Teukypona [4]

JUTSI IONIEPEYHO-YCTOMYMBOTO pyciia, M

I'in =45R3A -B; (2.6)
JUISL IPOJOJIBHO-YCTOMYHUBOTO pycCia, M
Imin =100 R"’ (2.7)

rae R — rupaBinyecKuil paguyc, m;

B — mmmpuna pycna, m.

dopMy MONEPEeyHOro CeUEHUs! MPUHUMAIOT: B ¢J1a00yCTONYMBBIX TPYHTAX
U XOPOUIO pa3joXUBIIMXCSA Topdhax — mapaboIMUECcKylO; B YCTOMUMBBIX MUHE-
paJIbHBIX FPyHTaX U c1a00pa3I0KHUBIINXCS TOPPSHUKAX — TpanelenIaIbHyI0; B
MHOTOCJIOMHBIX TPYHTaX (CBEpPXYy YCTOMYMBBIE, CHHM3Y CIa0OyCTONYMBBIE) —
KOMOMHUPOBAHHYIO.

[TonmxeHnne ypoBHS BOJBI B BOAOIIPUEMHHKE B MEPHOJ] TTABOJIKA IOCTHTa-
eTCsl YCTPONCTBOM Pa3rpy30UHBIX OOBOJHBIX WJIM MEPEXBATHIBAIOIINX KaHAJIOB.
06600n01 kKanan (pucyHok 2.16, 6) 3abupaet 4acTh MaBOJKOBOTO Pacxoja BbI-
e HeOIaronmpusATHOTO y4acTKa, OOXOIUT €ro W CHOBA BIMAJlaeT B BOJONPHUEM-
HUK HIDKE pa3rpyxaeMoro ydactka. Ilepexeamwigarowuii kanan (pucyHok 2.16,
8) TIepexBaThIBAET BOJY MPUTOKOB PEKH U COPACHIBACT €€ Ha TOM YYacTKE PEKH,
/i€ OHa UMEET JIOCTATOYHOE MOMEPEUYHOE CEUEHUE U MPOOJIbHBIN YKIIOH.
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BrimipaBuTenbHbIE pabOTHI B PYCII€ BRIMOJIHSIOT JIJIST TOTO, YTOOBI MPUIAThH
eMy TIPaBHIBHYIO (OpMY, CO3/1aTh U MOAAEPKATh OJIMHAKOBYIO IIMPHUHY €ro. B
HEM YCTpaUBAIOT cmpyeHanpasisaowue oamodsl (pUcyHok 2.16, e, 0), 3anpyabl U
NOJTy3amnpyAbl JUIS BBIMPABICHUS AMHAMHYECKON OCH TIOTOKA, a TaKXKe BOJO-
CTCCHHUTETIFHBIC COOPYXCHHS, CY)KAIOIINE PaCIIUPEHHBIE yYacCTKH pycia. Bvi-
NPaBUTEIbHBIC COOPYKEHHUS TMPOCKTUPYIOT, KOTJa IIMPUHA CYIIECTBYIOIIETO
pycia GoJiee 4eM B J1Ba pa3a MPEBHIIMIACT MPOCKTHYIO.

[Ipu pa3paboTke MEpONPHUATHI MO PETYIMPOBAHHUIO BOJONPHEMHHUKA U
MIPOCKTUPOBAHUK HOBOTO HEOOXOIMMO YUHUTHIBATH BO3MOXKHOE BIUSHUE MX HA
MIPWIETAIONINE TEPPUTOPUU U U3MEHEHHE BOJHOTO peknMma B peke. Ecnmu peka
MIPOXOJUT B XOPOIIO BOIOMPOHHUIIAEMBIX TPYHTaX, MOCJIE €€ PETyIHUpPOBAHMUS
YCHJIMBAETCSI IPUTOK TPYHTOBOM BOJBI. DTO BBI3BIBACT IMOHUKEHUE YPOBHS BO-
TIbI HA TIOBBIIICHHBIX MECTaX U MOYKET MPUBECTH K MEPEOCYIICHUIO TOYB.

B ciydae cOpoca n30BITOYHOM BOJIBI C OCYIIIAEMOUM TEPPUTOPUU 32 HETIPO-
JOJDKUTEIHHOE BpEeMs Ha HUKE PACIOJIOKEHHBIX YYacCTKaX MOXKET OBITh JIJTH-
TEJILHOE 3aTOTUICHUE 3€MEJIb, UYTO OTPUIIATEIILHO CKAXKETCS Ha MOJIEBBIX paboTax
U Pa3BUTHUU CEIBCKOXO3IUCTBEHHBIX KYJIbTYp. [103TOMY K peryiupoBaHUIO peK
HEO0OXOJMMO TMOJXOJIUTh KOMIUIEKCHO C YYETOM HMHTEPECOB HE TOJIBKO MEIHO-
paiuu 3eMellb, HO M OTpaciieil HapOTHOTO XO034iCTBa, 3aMHTEPECOBAHHBIX B pe-
T'YJIUPOBAHUM PEK U UCTIOIB30BAHUH UX BOJI.

2.9 Meauopanus oM M 3aTOILIIeMbIX HU3MEHHOCTEH
2.9.1 3a0auu u memoowvt meauopayuu nOUM

Iloumou Ha3bIBAETCS NMEPUOJUYECKH 3aTOIUIAEMas MaBOJIKOBBIMA BOAAMHU
TMOHWKEHHAS 4aCTh JIOJIMHBI PEKU. BoIbl BECEHHUX MABOJKOB BBIHOCST HA MOU-
My OOJIbIIIOE KOJHUYECTBO IMUTATEIBHBIX BEmIeCTB. [103TOMY MONWMBI SBIISIFOTCS
IICHHBIMU CEJIbCKOXO3SIMCTBEHHBIMU YIOJbSIMH, Ha KOTOPBIX MOJYYarOT KOpMa
JUJIs1 >KMBOTHOBOICTBA. OIHAKO B CUJTY psi/ila MPUYMH 3a4aCTYI0 IOMMEHHBIE 3€M-
JIA HaXOJATCA B HEYJOBJICTBOPUTEIBHOM COCTOSIHUM U UX TPYJIHO UCIOJIB30BATh
B CEJIbCKOM XO03sicTBe. Hepenko movMeHHbIe 3€MJIM 3aTalljIuBalOTCsS Ha JJIH-
TeJbHBIC CPOKH, YTO 3aTPYAHSIET MPOBEACHHE TMOJIEBBIX padoT Ha HUX. Kpome
TOr'0, MHOTHE MOMMEHHBIC TEPPUTOPHUH 3a005104eHbl. THOT1a MOMMEHHBIE 3eMITH
3aHOCATCSl MECYAHbIMM HAHOCAMHM W KPYIHOMNBUICBATHIMU PEUYHBIMU OTJIOKE-
HUSIMU | TUIOJIOPOME UX CHUXkKaeTcs. Penbed cTaHOBUTCS BOJHUCTBIM, MOSIBIIS-
FOTCS MOBBIIIECHUS U TTIOHWKEHUS C HEPABHOMEPHBIM M HEYCTOWYMBBIM BOJIHBIM
pexumoM. [TorToMy Menuopanusi Takux 3€Mellb C LENbI0 MOIIECPKAHUS HA HUX
HY>KHOTO JIJII CEJTbCKOXO3SIMCTBEHHBIX KYJIBTYP BOJHOIO PEXUMa UMeeT 00JIb-
1I0€ 3HAUCHHUE.

[Tpu menuoparyy MOWM JOJKHBI OBITH PEIICHBI CIEIYIOIINE OCHOBHBIE
3aJ1auu:

1) ynopsigouuTh AIUTEILHOCTh U PABHOMEPHOCTH 3aTOIJICHUS,
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2) OTperyJupoBaTh MOCTYIVICHUE HAHOCOB B KOJMYECTBEHHOM U KadecT-
BEHHOM OTHOIIEHUSX, CIEI0BATEIbHO, MOMAJIEPKUBATH BBICOKOE ILIOJOPOJHE
MOYB;

3) mocsne naBoAKOB JIOJKHO OBITH 00ECIEYeHO peryJupoBaHUE BOJHOTO U
MUTATEIHLHOTO PEXKUMOB B COOTBETCTBUH C TPEOOBAHUSIMU PACTEHHIA.

CoracHo 3THM 33Jja4aM BBIOMPAIOT METOIbl MEIHOPAIUU TTONM.

BonHblli pexuM Ha MOMMEHHBIX 3€MIISIX CYIIECTBEHHO H3MEHSETCS BO
BPEMEHHU U NPOCTPAHCTBE. B OTAEIBHBIE TOBI MOMMBI 3aTAILIMBAIOTCS HA JJIU-
TEJbHBIA TEpPUOJl, B JIpyrue — ciaabo U HEMmpOJOLKUTEIbHOE BpeMs. BoaHbIil
PEKHUM 3aBUCUT OT JJIMTEIIBHOCTHU 3aTOIUICHUS. biaronpusTHbIA BOAHBIA PEKUM
Ha MoWMax CKJIaJBIBAETCS MOCJIE CX0Aa BOJBI. B 3acynumBbie nepruoasl Ha OM-
MEHHBIX 3€MJIIX PACTEHUSM MOXET HE XBaraTh Biaru. OTCroga METOABI METHO-
palyy oMM JOJDKHBI ObITh TAKOBBIMU, MPU KOTOPHIX MOXKHO OBLIO OBI U OCY-
1aTh ATH 3eMJIM ¥ 00€CIeunBaTh MoJIady BOJbI K KOpHSAM pacteHuil. [lepen BbI-
O0pOoM MeTOJ]a METHOopalui He0OXO0IUMO TIIATEIbHO MPOAaHATU3UPOBATH THUIIHI
BOJIHOT'O MMUTaHMS U NIPUYHUHBI [IEPEYBIAKHECHUS 3€MENb, OLICHUTh BOJHOCTh BO-
JOTIPUEMHHKA KaK MCTOYHHKA yBiIakHEHHs. llemecoobpa3Ho HCIONB30BaTh U
MECTHBIN CTOK, BOJIBI KOTOPOTO COOMpAIOTCS OTPaJUTENbHON CEThIO, a TaKKe
MIPOBOJAIIMMU KaHAJIaMU M KoJuleKTopaMu. Eciv 3TOM BOABI HEAOCTATOYHO,
U3BICKUBAIOT JPYTHUE MMyTH 00€CTIeueHrs pacTeHUH BiIarou.

Brigenaror cienyromue OCHOBHBIE METOIBI MEJIHOPAlUA NOMMEHHBIX
Y4aCTKOB:

— PEeryJMpoBaHUE MPOAOJIKUTEIBHOCTH, TITYOUMHBI, CPOKOB M IUIOLIAAEH
3aTOIJIEHUS] BECEHHUMU TaBOJAKOBBIMU BOJIAMMU;

— peryaupoBaHHUe MOCTYIUICHUS HA MOWMY KOJMYECTBA U KaYyeCTBA HAHO-
COB C MaBOJKOBBIMU BOJAAMH JIJI MOBBIIEHUS TJI00POAMS MOMMEHHBIX MOYB,;

— pEeryJMpoBaHUE OTBOJIa MOCIENAaBOAKOBBIX BOJA M aTMOC(EpHBIX ocai-
KOB U3 NOHWKCHUIM;

— PEryJIMpOBaHKE NIOHVDKEHNSI YPOBHS TPYHTOBBIX U TPYHTOBO-HAIIOPHBIX BOJ;

— peryJMpoBaHUE MOCTYIJIEHUS ACIOBUAIBHBIX BOJ C BOAOCOOpA; 3alliu-
Ta MOMMEHHBIX 3€MEJIb OT MOATOIICHUS,

— YBJIQ&)KHEHHE TTOMMEHHBIX 3€MEJb B 3aCYILJIMBBIE IEPUOBI;

— nepepacinpeiesieHle CToKa BOJbl C BOAOCOOpa Ha MOMMY MyTeM THIpO-,
KYJIBTYp-, arPOTEXHUYECKUX, arpOJIECOMEIMOPATUBHBIX MEPOIIPUSITUN;

— nepeOpocka BOABI JJI YBIAKHEHUS 3eMelb U3 PeK, 03ep Apyroro Oac-
CElHa; CO3/1aHME BOJOXPAHWIINIL HA PEKAX U MPUTOKAX.

[IpoaomKNUTENBHOCTD 3aTOIVIEHUS TIOMM MOYKHO YHOPSIIOYUTH PETYJIUPO-
BaHUEM PEK-BOJONPHUEMHHUKOB WM 3aIUTOM TEPPUTOPHUH MyTEM OOBaJIOBAHMUS.
JIns yMeHbIIEHHSI IPUTOKA BOABI CO CMEKHBIX TEPPUTOPUNA MMOUMBI OrPaXIAOT
HAarOpHBIMH WJIH JIOBYMMHU KaHadamMu. UTOOB! yIaqnuTh H30BITKH TOBEPXHOCTHOM
WJIA TPYHTOBOM BOJbI C 3€MEJIb MOMMBI, YCTPAUBAIOT CUCTEMBI 3aKPBITHIX WJIU
OTKPBITHIX ApeH u coOupareneil. [loBepXHOCTHBIE BOABI U3 MUKPOMOHUKEHHIMA
YAAISIOT C TTIOMOIIBIO coOOMpaTesei, KOJIOAIEB-TTOTJIOTUTENICH, CUCTEeMON arpo-
MEJIMOPAaTUBHBIX MEPONPUATUH. Pacuer peryaupyromen ceTu B JaHHOM CIlydae
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aHAJIOTUYEH pacyueTy CeTH Ha BHEMOWMEHHBIX 3eMisix. COpoc BOJBI C ocyIae-
MOU TEPPUTOPUHU JTOJDKEH 00ECIIeUUBATHCS 110 BO3MOKHOCTH CaMOTEKOM.

Ecnu perynupoBaHue peku HeleliecooOpa3Ho WU IMOJI0KEHHE BOIONPH-
€MHHKA BBIIIE MOJIOKEHHUS TTOWMBI, YCTPAUBaIOT JaMObl OOBAJIOBaHUS WM MPH-
MEHSIIOT TOJBJACPHYIO CUCTeMy ocylieHus. OgHako M Ha TNoJbAepax Ipeay-
CMaTpUBAIOT KOMIUIEKC MEPOINPHUATUM (B TOM 4YHCIE PETYJIUPOBAHUE PEK-
BOJIOIIPUEMHHUKOB), KOTOPBIA oOecreunBaeT TpeOyeMbli BOJHBIA PEKUM Ha
moMMax.

2.9.2 Ilonvoepnule cucmemul oCyuieHus

Ilonvoepom HA3BIBAETCS YU4ACTOK TEPPUTOPUU, KOTOPHIA B ONpE/ICICHHBIC
MEepPUOIBI TOJIa OTPAXKIAETCA OT 3aTOIUICHUS CHEeIMaIbHBIMU JaMOaMu, a yaae-
HUE W30BITOYHOM BOJIBI HA HEM OCYIIECTBIIACTCS MYyTEM MEXaHUYECKOIO MOIbe-
Ma. [TonbiepHbIE CUCTEMBI OCYIIICHUSI IPUMEHSIOT Ha MTOMMax peK, B 30HaX, I'JIe
CTPOSIT KPYITHBIC BOJOXPaHWJIHUING, U OOJbIIHE TEPPUTOPUHU IMOKWM MOTYT IIO-
1acTh B 30HY 3aTorieHus. YToObl n30exaTh 00pa3oBaHUs MEJIKOBOIAUN U yBe-
JIUYUATH TUIOMIAIN CEIBCKOXO3IMCTBEHHBIX YIOJAWM, BJIOJIb OTACIBHBIX YU4aCTKOB
OeperoBoi JTMHUU BO3BOJAT Takke naMObl. Kpome oOIIMX 3J€MEHTOB OCYIIH-
TEJILHOW CHCTEMBI, IMOJIbJICP UMEET HACOCHYIO CTAaHIIMIO U JaMObl 0OBaJIOBaHUS
(pucynok 2.17) [4].

[Tonpaepsl moapa3AeisioT Ha 3UMHUE (HE3aTOIUIsieMbIe) U JIETHUE (3aTOT-
nsieMblie). 3umHue norbOepsl He 3aTallJIMBAlOTCA B TE€UEHUE Bcero roja. Mx yct-
pauBalOT Ha TEPPUTOPUSIX, HA KOTOPHIX OT 3aTOIJICHUS HEOOXOAUMO 3alIUTUTh
HACEJICHHBIC IMYHKTHI WM BBIPAIIMBAIOT IIEHHBIE CEILCKOXO3SIICTBEHHBIC KYJIb-
TYpbl, HE BBIACPKHUBAIOIINE JJIUTEIHLHOTO 3aTOIUICHHUS. 3UMHHUE MOJbJEPhI CO3-
JAI0T TAKXKe JUIS MPeaynpekaeHus: 00pa3oBaHUs MEJIKOBOJHBIX 30H U C JIPYTH-
MU LICIISIMH.

JlemHnue nonvoepvl MOTYT 3aTaIllIMBAThCS B TCUCHHE IPOXOXKICHUS Be-
CEHHEro MaBoOjKa, B JICTHUN NEpPHUOJ OHM HE 3aTaruiMBaroTcs. B ornnume ot
3UMHHMX Ha JIETHHME MOJIbJIEPhl BECHOM BMECTE C BOJOW MOTYT MOMajaTh MUTa-
TEJIbHBIE BEIIECTBA, YTO MOBBIIIAET IUIOAOPOAME MOYBLI. K TOMy e Ha JeTHEM
MOJIbJIepe BIWSHUE HAa BOIAHBIA PEXKUM PEKU-BOJONPHUEMHHKA MEHBIIIE, YeM Ha
3UMHHUX.

Opmnako o0a Tuma moJibjiepa UMEIOT HeAOCTaTKU. [[aMObI CTECHSIIOT BOJI-
HBIH TOTOK, W TMPHU MPOXOXKICHUH BOJBI MEXKJY HUMH MOTYT OBITh OOJIBIIINE
CKOPOCTH, TP KOTOPBIX HACBIMHU pa3pyliatoTcs. BeliencTBiue 3TOro CkaTtus Ha
y4acTKax BBIIIE MOJbAEpa 00pa3yrTCs MOATIOPHI BOJIbI, YBEIUYHUBAIOTCS TITyOH-
HbI, YMEHBIIIAIOTCS CKOPOCTH. A ATO CHOCOOCTBYET 3aMJICHUIO BEPXHEH 4YacTH
MONMBI, YTO MOTPEOYET B JAIbHEHUIIIEM HapalluBaHUs Jam0.
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Pucynok 2.17 — IlonbaepHasi cuctema OCylIeHuUs
1 — BoJOnpueMHUK; 2 — 3aKpbITas OCYLIUTENbHAs CETh; 3 — 1aMObl 00BaJIOBAaHMUS;
4 — HarOpHBIM KaHAT; 5 — MarUCTpAIbHBIC KaHAJbI, 6 — HACOCHAS CTAHIIHSL.

[Ipu oOBanoBaHWM peK AaMOBI MPOSKTUPYIOT MO HAMPABICHUIO TCUCHUS
MaBOJKOBBIX BOJ. (151 yMeHbIIeHHsT 00beMa 3eMIISTHBIX pabOT MCIIOIB3YIOT TO0-
BBIIIICHUST MECTHOCTH, @ YIaCTKH CO CI1a00yCTOWYUBBEIMU TpyHTaMu 00XxoasT. Ha
T1aHe 1aMObI TPOCKTUPYIOT MPSMOTMHEHHBIMHE C TUIABHBIMU 3aKPYTICHUSIMA Ha
MOBOPOTaX. 3allWTHBIC JaMOBI OBIBAIOT OJHOCTOPOHHHWE, JBYCTOPOHHHE W
KOJIbIeBbIe. OTHOCTOPOHHHUE MPUMEHSIOT ISl 3alIUTHI MOPCKUX HU3MEHHOCTEH
U JUKBUJAIMM METKOBOAMN y BOAOXpaHWIUI. JIByCTOpOHHHE HamMOBbl 3alu-
[IAIOT MOWMY OT 3aTOIUIEHUsI ¢ 00eux CTOpPOH peku. OHU MPOEKTUPYIOTCS Ta-
paJIEIbHO OHA IPYIOM.

Paccrosinne Mexay IBYCTOPOHHUMH JaMOaMu 3aBUCHT OT MPOJOJDKH-
TEJIHLHOCTH JIOMYCKAEMOTO 3aTOIUICHHSI 00OBaIOBAHHON TEPPUTOPUU, MUHUMAIIb-
HOM BBICOTHI 1aMO, TIOMIAIN 3€MJTH, TEPSIEMO MpU 00BAJIOBAHUM, PACYETHOTO
pacxojia BOJBI B peKe, IITyOMHBI BOJIBI HA MTOMME JI0 M TOCe 00BajloBaHUs, KO-
s urrenTa mepoxoBaToOCTH pycJa.

A. H. KocTSkoB pekoMeHAYyeT pacCTOSTHUE MEXKIY JaMOaMH ONpeaeisaTh
o ¢hopmyiie

h=T-t=t[(Cb/C;B)*-1], (2.8)

r7Ie /i - BEIMYMHA TIOJIITOPA BOJIBI B PEKE, M;

T - rmyOuHa BOBI HAJ MOWMOM TIOCTIe 0OBAJIOBAHUS, M;

t - rIyOmHa BOABI HAJ MOWMOM 10 OOBAJIOBBIBAHUS, M;
C u C, - ckopocTHbIe KO3(D(PHULIMEHTHI;
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b - mMpuHa 3aTONJIEHUS TOUMBI, M;
B - paccTosiHue Mex1y 1aMOaMHu, M.

3HayeHUs ¢ U b NODKHBI OBITH M3BECTHBI. 3HAs MOJIOP /i, MOXKHO IIO
dbopmysie onpeaeuTh PACCTOSIHUE MEXTy namMOaMu oOBanoBanusi B wiu, 3aja-
BasiCh BEJIMUUHOM B, BEIYUCIIUTH /.

KonbiieBbie 1aMOBI yCTpanBaroT MO BCEMY MEPUMETPY 3alUIIAEMOro OT 3a-
TOIUICHHUS y4acTKa moMbl. OHM UMEIOT Tpanelen1albHOE TONEPEYHOE CEUCHUE.

Cxema MoOJBAECPOB 3aBUCUT OT MHOTHX (pakTOopoB. OCHOBHBIMH H3 HUX
SBJISIIOTCSL pa3Mepbl OCYIIa€MON TEPPUTOPUHU, KOIUYECTBO MOBEPXHOCTHBIX M
IPYHTOBBIX BOJI, MOCTYIAIOMIKX ¢ BogocOopa. [losTomy npu BeIOOpe MecTa pac-
MOJIO)KEHUS] HACOCHOM CTAHIMKM CEeTh HEOOXOJMMO MPOEKTHPOBATH TaK, YTOOBI
O0mbIIMil 00BeM U30BITOYHBIX BOJ COpAChIBAJICS CAMOTEKOM, HAUMEHBIITUN — C
MOMOIIBI0 MEXAHUYECKOTO MOABbEMA. JTO JOCTUTAETCS YCTPOMCTBOM OTrpaau-
TEJIbHOW CETH W PEryJIMPOBAaHUEM CTOKA BOJIbI BBINIE MOJBJIECPHBIX YYaCTKOB.
Co0OpaHHyt0 BOAY MUCHOJIB3YIOT JIsl YBIQXKHEHUS 3€MeJb B 3aCYIIUIUBBIC MTEPUO-
IIbl TOAA.

KonuuecTBO HAacOCHBIX CTaHIMI ONpeaensierca TpeOyeMbIM PEXUMOM
OCYILIEHHS 3€M€Jlb, COCTABOM KYJIBTYpP B CEBOOOOPOTE, 00HEMOM OTKaUMBAEMOM
BOJibl. C DKOHOMHYECKON TOUKHM 3pEHHUS 11eJIECO00pa3HO MPOCKTUPOBATH OIHY
HaCcOCHYIO0 cTaHuio. OgHAKO IS Jy4Ilero OCYIICHUs 3eMeJb MpeaycMarpuBa-
10T JB€ U OoJiee HACOCHbIE CTaHIUU. [Ipu 3TOM yMEHBIIAIOTCS MPOTSHKEHHOCTh U
pa3Mephl OCYIIUTEIBHBIX KaHAIOB. HacoCHBIE CTaHIIUU COOPYKatOT B CAMOM HU3-
KOM MeCTe OcyIlaeMoro maccuBa. [[jis BpIOOpa ONTUMAaIbHOTO BapuUaHTa UX pac-
TIOJIO’KEHUS U KOJIMYECTBA MPOBOJAT TEXHUKO-DKOHOMHUYECKUE 0OOCHOBAHUSI.

Ha npotsbkenun rona 06beM BOJIBI, KOTOPBIM TpeOyeTcs yAaIUTh HACOC-
HBIMHU CTaHIIMSIMHU, BeCbMa HepaBHOMEpeH. [10aToMy Harpy3ka Ha HacoChl B Te-
YeHue rojia HeoarnHakoBas. Hanbosnbiee KoJIM4ecTBO BOBI MOCTYMAET K HACOC-
HOM CTaHIIMU B BECEHHUU IIEPHOJ BO BpeMs CHErotasHus. Ha 3uMHUX monbpaepax
BOJHBIA PEKUM CJIAraeTcsl U3 CICAYIOIIMX COCTABJISIONINX: BOJI CHETOTAsIHUS, aT-
MOC(EPHBIX OCaJIKOB, TPYHTOBBIX BOJI ¢ 00OBaJIOBaHHOM Tepputropun. B ¢opmupo-
BaHWU BOJHOTO PEXHMMa YYaCTBYIOT TaK)Ke MCIapeHHe U TpaHcnupanus. Ha net-
HUE TOJIbACPHI, KPOME TOTO, ITOCTYIIAIOT MABOJAKOBBIC BOIBI U3 PEKH.

MaxkcuManbHbI PACUETHBIM CTOK, MOCTYIMAOMMKA K HACOCHOM CTaHLIUH,
npoaoixkaercs Hemonro. OcTaabHOE BpeMs Tojla OH ObIBaeT 3HAYUTEIHHO
MEHBIIIE pacyeTHOro. Eciin mo MakcuManabHOMY pacxojy MmojaoopaTh OJUH Ha-
COC, TO B JICTHUH TIEPHOJ] OH paboTasl Obl HEpaAlMOHAIHHO WM MOTPEOOBATIOCH
OBl YCTPOMCTBO PETYJIUPYIOIIETO pe3epByapa 3HAUUTEILHON eMKOCTH. bobimee
KOJIMYECTBO HACOCHBIX arperatoB BhIpaBHUBAET pabOTy HACOCHOW CTaHIMHU. B
BECCHHHI TIEPHOJ Ha Hel OyayT paboTaTh BCE HACOCHI, a JIETOM B 3aBUCUMOCTH
OT TIPUTOKA BOABI — OJMH WiK JiBa. OCTaNbHBIC HACOCHI MMPOXOAIT MPOPHUIAKTH-
YECKU OCMOTP WJIM PEMOHTUPYIOTCS. JIETOM WM OCEHBIO BO BpPEMS HOXKIECH
IPUTOK BOJABI BO3PACTAET U B padOTy MOXKET JOMOJHUTEIBHO BKIIIOYATHCS HeE-
00X0IMMO€e KOJMYecTBO HacocoB. OHAKO MpPU YBEIMYEHUU KOJIUYECTBA HACO-
COB MOBBIIIAKOTCS KAUTAJIOBIOKEHUS U YCIOKHIETCS IKCIUTyaTalHsl HACOCHOM
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cranruu. [TosTomy BBIOOp KOTMYECTBA HACOCOB O0YCIIOBIIMBACTCS TEXHUYECKU-
MU, SKOHOMUYECKUMHU U IKCILTyaTallMOHHBIMU TpeboBaHusiMU. [IpakTrdecku Ha
MOJIbJIEPHBIX HACOCHBIX CTAHIIUSAX YCTAHABIUBAIOT 2-5 1 O0jiee HACOCOB.

Ha nernuii monbaep, KpoMe MEPEUUCICHHBIX PacXooB, MOCTYIAIOT Ma-
BOJIKOBBIE BOJIbI, 3aTAITMBAIOIINE TEPPUTOPHUIO YuacTka. [Ipy cHIbKeHNU aBoJIKa,
KaK TOJIbKO OTMETKa YpOBHS BOJIbI Oy/IeT paBHA YPOBHIO OTMETKHU AaMO 00BajsioBa-
HUS, B pa0OTy BKJIIOUAIOT HACOCHBIE arperatbl. OHM OTKauMBaIOT BOJY C 0OBaJIO-
BaHHOU TEPPUTOPUH OBICTpEE, YeM MOHIDKACTCS YPOBCHB BOABI MEXKTY JamOamu,
TEM caMbIM obOecrieurBas HEOOXOIUMYIO CTENeHb OCYIIeHus 3emensb [9, 10].

2.9.3 Bepezosoii Openasic u npo2HO3UpPoaHue NOOvLEMA ZPYHMOBLIX 600
npu nOOMONJIEeHUU HUSUHHBIX MEPPUMOPUTL

bepezosoii openasic HeoOXoauM JUIsl 3alMTHl TEPPUTOPUH OT MOATOILIE-
HUsl TPYHTOBBIMU BOJAMM BCIEIACTBHE UX IOABEMA B pPE3yJbTAaTe YCTPOMCTBA
BOJOXPAaHWINIL WIKM IIOANIOPAa YPOBHsS BOJBI B BOJOTOKax. Ero MoXXHO mpume-
HSTh HAa HEOOBAJIOBAaHHBIX M 0OBAJIOBAaHHBIX TEPPUTOPHUSIX.

beperosbie npeHaky BBHITOIHAIOT B BUJAE OJHOM WIH JABYX JIMHUN TOpU-
30HTAJIBHBIX JIPEH, OTKPBITHIX KaHAJIOB, BEPTUKAJIbHBIX CKBAXXKUH. Ha miane onu
TPACCUPYIOTCS NPSIMOJIMHEMHO MPUMEPHO MapajUleibHO Oepery BoJoeMa Ha
paccrosiuuu 50-300 M ot ype3a Boabl. Boja u3 GeperoBoro npeHaxka ynansercs
CaMOTEKOM JINOO C MOMOIIbIO HACOCHBIX CTaHIUH.

B coctaB pacueroB oAMHOYHON OEperoBOM APEHBI BXOASAT OMPEACIICHHE
IIIyOMHBI €€ 3aJI0KEHUS, pACX0/1a BOJIbI, IOCTYNAIOLIEH K HEW, TuaMeTpa JIpEHbI,
PAacCTOSIHUSL, HA KOTOPOE PACIIPOCTPAHSIETCS €€ OCYIIUTEIBHOE BIUSHHUE.

['myOuna 3anoxeHus: 0eperoBoi ApeHbl 3aBUCUT OT THAPOTE€OJOTHYECKUX
yclioBUl, TpeOyeMoi TiTyOuHBI MOHMKEHUS! YPOBHSI TPYHTOBBIX BOJ, KOHCTPYK-
IIUU TPYO WJIM CKBAXXUH U IPYTUX (HaKTOPOB.

[Ipu ycTpoiicTBE MOANOPHBIX COOPYKEHHH YpPOBEHb I'DYHTOBBIX BOJ Ha
IIPUJIETAIOIIMX TEPPUTOPUAX MTOBBIIIACTCA. B 30HYy OATOILIEHNS] MOTYT ITOIIACTh
CEIIbCKOXO3SIMCTBEHHBIE YIOllbsi, 3aCTPOCHHBIE TEPPUTOPUH, Jieca U T.4. [loaro-
IJICHUE CHUXKAET YPOKAUHOCTh CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP WM BBI3BIBACT
uX ru0eib, yMEHBIIAET HECYILYI0 CIIOCOOHOCTh TPYHTA, a 3TO YIrpOXKaeT pa3py-
IIE€HUEM 3JIaHUMN.

[ToaTOMY TIpH pellIeHrnH BOIpoca 00 yCTPONUCTBE MOANOPHBIX COOPYKEHHM
HEOOXOMMO YCTaHOBUTH, KaK MOBIUSET MOATOIUIEHUE HA MPUJIETAIOIINE TEPPUTO-
puu, T.e. MPOTHO3MPOBATH MOJBEM TIPYHTOBBIX BOA. JlJI pacdera mMporHos3a ux
NoJIbeéMa HaJI0 UMETh TONorpaduyecKuil MiiaH 3alIMIaeMON TEPPUTOPUH, THIIPO-
re0JIOTMYECKHE KapThl, 3HaTh BOJHO-()M3UYECKHIE CBOMCTBA IPYHTOB [4].
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2.10 OcyminTe1bHO-yBJIAKHUTEJIbHbIE CHCTEMbI
2.10.1 Memoowl u cnocoowl yenaxcHeHus oCyuiaemvlx 3emeb

30Ha, B KOTOPOH MPUMEHSIOT OCYIIUTEIbHBIE METUOPAIUHU, XapaKTEPU3y-
€TCSl HEKOTOPhIMU 0cOOeHHOCTAMU. OlHA U3 HUX — 0OJIBIIIOE CyMMapHOE roJ10-
BOE KOJIMYECTBO aTMOC(EpHBIX 0caakoB. OgHAKO BCIEACTBUE HEPABHOMEPHO-
CTH pacupesiesieHus: BHYTPU rojia B OTJIEJIbHbIE BET€TallMOHHbIE EPUOBI aTMO-
chepHbIX OCATKOB HEIOCTATOYHO JJISi BBIPAIIMBAHUS CEIbCKOXO3SHCTBEHHBIX
KynbTyp. lHOr1a gake mpu JOCTaTOYHOM CYMMapHOM KOJIMYECTBE OCAJKOB 32
BErETAllMOHHBIA TEPHOJ, OBIBAIOT KPATKOCPOUYHBIE 3aCyXH MPOJOKHTEIBHO-
cThio 10 m GoJiee CyTOK, KOTOPBIE€ CKa3bIBAIOTCS HAa ypOXKasX CEIbCKOXO3SIICT-
BEHHBIX KYyJIbTyp. B 3T0 Bpemsl Biiaro3anachl JOCTUTal0T MUHUMAJIbHBIX pa3Me-
POB, YPOBHH I'PYHTOBBIX BOJ OITYCKalOTCSI HA MTyOMHBI, IPEBBIILIAIOLINE HOPMbI
OCYLIEHUs, MMOANUThIBAHUE KOPHEBOW CUCTEMBI PACTEHUM OT I'PYHTOBBIX BOJ
CTAaHOBUTCSI HE3HAUMTENbHBIM. Hanmpumep, B ceBepo-3anagseix paiioHax Poccun
B T€UEHHE Trojia HaOmoaaeTcs 3-4 3aCylUIMBBIX EPUOAA MPOIOJIKUTEIBHOCTHIO
5-10 cyTOK, B LEHTpaJbHBIX pailloHaX 3acyuuiuMBbie nepuoasl mo 10-20 cyrok
MTOBTOPSIFOTCSL B CpeIHEM pa3 B 2 roja, a cbiiie 30 cytok — 4 pasza B 10 nert [3].

B Takux ycnoBHSX Ui BOCIOJIHEHHsI HEIOCTAIOIIEW PACTEHMSM BIIaru
TpedyeTcst JOMOJHUTEbHAS T10/1a4a BOJIbl B KOPHEOOUTAEMbIN CII0M TTOYBHI.

OpauH u3 cnoco00B BOCTIOIHEHUS! HEJOCTAIOMIEH BIaru B MOYBE — YCTPOU-
CTBO  OCYLIMTEIbHO-YBIQKHUTENIbHbIX  cucteM. Ilog  ocywumenvHo-
VEAAdCHUMENbHOU TIOHUMAETCsl Takas CHUCTEMa, KOTopas MNpelHa3HadyeHa s
yAaJieHHsl U30BITKOB BOJIbI BO BpEMsI MEPEyBIAKHEHHS 3€MeIb U TI0J1a4y BIaru K
KOpHSIM pacTeHU# B 3acyuulMBbie mepuojabl. OCHOBHAS 3a/aya €€ — OCYIIEHUE,
BTOPOCTEIIEHHAs — YBJIAXKHEHHE 3eMenb. 1103ToMy OCyIIMTENbHO-YBIIAXKHU-
TEJIbHYI0 CUCTEMY OTHOCST K OJJTHOMY M3 BUJIOB OCYIUIUTEIBHBIX CUCTEM.

C NmoMOIIBIO OCYIIMTEIBHO-YBIAKHUTEIBHBIX CUCTEM YBIAKHEHHE 3€-
MEJb MOXHO IIPOBOJUTBH PACHPEIEICHUEM BOJABI IO MOBEPXHOCTH IOYBHI, a
TaK)K€ BOCIIOJIHEHHEM 3aIlacOB BJIAarM IMOANOYBEHHBIM myTeM. B mocneanee
BpeMs IIMPOKOE PAaCIPOCTPAHEHHUE MOTYUNIIO JTOKICBAHUE.

[ToanmoyBeHHOE yBIAXKHEHUE OCYLIECTBISIOT IByMs METo1aMU. B nepBom
Clly4ae TPYHTOBBIE BOJbI MOJHUMAIOT B KOPHEOOUTAEMbIN CIIOMU, TJI€ OHU HaxO-
JSTCS HEMPOAOJHKUTENIbHOE BpeMsl, TIOCIE€ Yero MX BHOBb MOHMXkaT. Bo BTO-
POM Cilydae pacuyeTHbBIN CIIOM MOYBBI YBIAXKHAETCSA BOJAOU, KOTOpAs MOCTYIAET
MO KaruJuisipaM OT TPYHTOBBIX BO/I.

[Ipu moAMOYBEHHOM YBIIQXKHEHUU BOJY MOJAIOT CHU3Y C MOMOIIBIO CIle-
[UAJIbHBIX YCTPOUCTB U COOpYKEHUH. MOKHO MPUMEHSATHh U KOMOMHUPOBAHHBIM
METOJI YBJI&XKHEHUS, COUETAOIINI PAa3IMYHbIE METO/IbI, HAIPUMEDP MOIINOYBEH-
HBIA 1 IOBEPXHOCTHBINU.

Yrobwr obecnieunth 3(HPEKTUBHOCTH PETYIMPOBAHUS BOJHOTO PEKUMA,
1enecoo0pa3Ho  COBMEINATh  OTACNBHBIE  JJIEMEHThl  OCYIIUTEIbHO-
YBJIQXKHUTEJIBHON cHUCTeMbl. Hampumep, peryiupyronyro Wi OPOBOISLIYIO
CETh OCYIIUTEIBHON CUCTEMBI MOKHO HCIIOJIb30BaTh /ISl YBJIAXXHEHUS 3EMEINb,
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€CJIM KaKMM-JIM0O IyTEM BOJY HAIPaBUTh HE HA YJAJCHHE, a K KOPHEBOU CHC-
TeMe pacTeHui. ICTOUHMKOM Blaru Jisi yBIAKHEHUsSI 3eMeJIb MOXKET OBbITh BOJIA,
HAKOIUICHHAs B POBOJAIIEH U OIPAUTEIIBHON CETH, a TAKKE IPYTUX EMKOCTSIX,
MMEIOLIMXCS Ha ydacTke Menuopanuu. OaHako s 3a€p:KaHusl U HAKOILJICHUS
BOJIbl HEOOXOIUMO CO3JJaHUE CIIEIUATBHBIX COOPYKEHUH: IITI030B U KOJIO/IIIEB-
PErYyJIATOPOB, PACIIPEAECIUTENBHBIX YCTPOUCTB U T. .

2.10.2 Pestcum noono4ueeHHO20 YIAAHCHEHUA OCYUIACMBIX 3EMEb

HpI/I BbIpalliuBaAHU N CEIbCKOXO03SMCTBEHHBIX KYyJIbTYp BJIarosamacbl B
KOpHGO6I/ITaCMOM CJIOC IMOYBBI B TCUYCHHUC BCICTAIMOHHOI'O IICpHOAA TOJIPKHBI
NOoAACPKUBATHCA B OINITUMAJIBHBIX IMPCACIax, T. €. MCKAY BCPXHHUM U HUKHHUM
npeaciiaMmu OINTUMAJILHOMN BJIQYKHOCTH.

B cocraB pacucTa pCKuMa IOAIIOYBCHHOI'O YBJIIAJKHCHHA BXOIAT OIIPCIC-
JICHHUA PA30BBIX M CC30HHBIX HOPM YBJIAJKHCHHA, KOJIMYCCTBA, CPOKOB U IIPO-
JOJDKHUTCIBHOCTH YBJIAJKHCHHA ITIOYBBI. Pacuer BOAHOTO 6aJ1cha, YTOOBI yCTa-
HOBUTDB H€06XO,Z[I/IMOCTB YBJIQAXKHCHUA 3EMCJIb U HaWUTHU COCTAaBJHIIOIIUC PCKUMA
YBJIAXKHCHUA, ITIPOBOIAT I10 YPABHCHHIO

Wi=W,+ AW + Py + W, +Z-E (2.9)

rae Wi u W, - 3anac BoJbl B PACYETHOM CJIO€ TIOYBHI B KOHIIC M Hayale
PACUETHBIX TIEPHOIOB, M /Ta;

AW - 3amac Bjiaru B CJI0€ NMPUPOCTA KOPHEBOM CUCTEMBI PACTEHUH 3a pac-
YETHBINA MEPUOI, M>/ra;

Py - ucnone3yemblie aTMOC(epHbIE OCaIKH, M°/Ta;

W, - HOANUTHIBaHWE KOPHEOOUTAEMOTrO CJIOsI MOYBBI IPYHTOBBIMHU BOJIA-
MU, M°/Ta;

7 - KOHIGHCALHS BOISHBIX [TAPOB 32 PACUCTHBII MEPHO, M /Ta;

E - BOZOMOTpe6IIeH e KyIbTYPBI, M /Ta.

Bonanblit 6ananc pacCUUTHIBAIOT JJIS 3aCYIIIIMBOTO, CPEAHETO U BIIAYKHOTO
rojia. 3a pacueTHbII UHTEPBAJ IPUHUMAIOT JIEKaly.

3anacel Bjarv Ha Ha4aJlo MEpPBOM JEKaJbl BETETALIMU ONPEAEIIAIOT ONBIT-
HbIM IyTeM. JlJIsI OpUEHTUPOBOYHBIX PACUYETOB 3TY BEJIMYHMHY MOXKHO INPHUHSTH
paBHOU HamMeHblIEN BiaroeMkocTH. [lo 3aBucumoctn (2.10) ¢ yuerom npu-
XOJIHBIX M PACXOJHBIX XapaKTEPUCTUK BOAHOTO OajlaHCa HAXOJAT BJIAro3amachl
Ha KOHEIl pacyeTHOro nepuoja (Iekazapl). DTU BIaro3anachl COMOCTaBISIOT C
ONTUMAJIbHBIMU. B 3aBUCHUMOCTH OT COOTHOIIEHHS] KOMIIOHEHTOB BOAHOTO 0Oa-
JaHCca MOTYT OBITh CIIEAYIOUINE XapaKTepHbIEe CIydau:

1. Wk npeBbIIIalOT Biaro3amnacsl pM HaMMEHbIIEH BiaaroeMkoctu. Oue-
BUJTHO, YTO BOJA 3aIOJIHSIET OPBI B TPYHTE M HaOIt01aeTcsl U30BITOK €€ B pac-
YeTHOM cjio€ MouBbl. COpoc M30BITOYHON Biaru MpOU3BOIUTCS OCYIIUTEIbHON
ceTbto. Bennunna (HopMa) cOpoca onpeenuTcsl Kak pa3HOCTb MEXKIY BJlarosa-
[1acaMM Ha KOHEIl MEPHOJa M BIAro3anacamu IpU HAUMEHBILIEW BIIArOEMKOCTH
(HB), 1. e.
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Q.= W,- HB

Brnarozanmacel Ha Hayano CIEAyOIIEH AEKaabl MPUHUMAIOT PaBHBIMHU
HaMMEHbIIIEH BJIaroeMKOCTH, T. €. W, = HB.

2. Bnarozamacel K KOHITYy J€KaIbl HAXOMSITCS B ONTUMAJLHBIX MPEACIiax,
T. €. MEX/Jy HAaUMEHBIIEH BJIIarOEMKOCTBHIO U HIDKHUM ONTUMAJIbHBIM IIPEIeTIOM
yBaaxuenus (HII), 1. e.

HB > W¢ > HII

O4eBUIHO, YTO MEPONPUATHS MO PETYIMPOBAHUIO BOJHOTO PEKHUMA HE
TpeOyIoTCsl, a Biaro3amnachl Ha Ha4ajao CJIEeAYIOLEN JAeKaabl TPUHUMAIOTCS PaB-
HBIMH BJIaro3arnacaMm, OJIyYEHHBIM Ha KOHEL IPEABIAYIIECH AEKa bl

3. 3amac Biaru K KOHIy JA€KaJbl MEHBIIE HUKHETO MPEENa ONITUMAIIBHO-
IO YBIQKHEHHUS.

Wy < HIT

JInsi HOpMaJbHOTO PA3BUTHA PACTEHUH HEOOXOoAHMMa JIONOJHUTEIbHAS
Byara. Ee moaaroT myTem nojabeMa ypoBHS TPYHTOBBIX BOJ WM IPYTUMU METO-
naMu. BennurHy, Ha KOTOPYIO CIEAYET NMOAHATH YPOBEHb I'PYHTOBBIX BOJ, YTO-
OBl YBEJIMYUTH BJIAr03arachkl OT MOJYYEHHBIX HAa KOHEL JIeKaabl 0 ONTHUMAalb-
HBIX (HampuMmep, 0 HauMEHbIIEH BIaroeMKOCTH), MOKHO OIpPENEIUTh 1o (op-
MyJIe

Aa = (VBo-VB:1) (V2bH,), (2.10)

rje [, - BJaKHOCTh MOYBHI, COOTBETCTBYIOIIAs BiIaro3arnacaM rociie pery-
JUPOBAHUS: MAKCHMAJIbHOE €€ 3HAauCHHE MPUHUMACTCS PaBHBIM HAaWMEHBIIICH
BJIArOEMKOCTH, HAUMEHBIIIEE - HIDKHEMY MPeJIeNTy ONTUMAaIbLHON BIaKHOCTH, %;

B - BIaXXHOCTH MOYBHI, COOTBETCTBYIOIAs Bjaro3amacaM Ha KOHEI[ pac-
YETHOTo Tepuoja, %o;

b - pacueTHbIN CJIOU MOYBHI, M;

H, - MakcuManbpHas BHICOTA KaMMILIIPHOTO MOTHSATHS, M

Jlnst mogbeMa ypoBHS TPYHTOBBIX BOJ Ha BEIMYMHY Aa MOTpeOyeTcs Ko-
3
JUYECTBO BOJIbI, OMIPEEIIIeMOe TI0 3aBUCUMOCTH, M™ /Ta,

AW, = Aa (m - o), (2.11)

r7ie m - HOPUCTOCTh OYBOTPYHTA, %0;
®, - BJIQKHOCTh, COOTBETCTBYIOIIIasi HAMMEHBIIIEH BIaroeMKOCTH, %%.

W3 HUX Ha yBEeNIMYEHWE BJIAKHOCTH B PAacCUETHOM CJ0€ OyAeT MCIHOJIb30-
3
BaHO, M™ /Ta,

AW, = (B2-B1)-(m-00,) b (2.12)

3nauenue AWy, - pazoBast HopMma yBiIakHEHUA. CE30HHYI0 HOPMY YBIAaX-
HEHMS MOJIy4al0T CYMMUPOBAHUEM Pa30BbIX HOPM. 3HAYEHHE MOPUCTOCTU IOY-
Bbl MO’KHO HalTH ONBITHBIM ITyTEM WJIH K€ IPUHATH U3 CIIPAaBOYHUKOB.
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Torma Bnarozamachel IMOCIE PETyJIMPOBAHUS YPOBHS TPYHTOBBIX BOJ K
KOHITy Jekajbl cocTaBaT Wy = Wy + AW,. OHM OnATH COMOCTABISAIOTCS C ONTH-
MaJIbHBIMH BJIArO3anacaMu.

[IpumepHass MeToauKa pacyeTa BOJHOIO pEKHMa IPU PEryIHUpPOBAHUU
BJI&KHOCTH TIOYB M3MEHEHUEM YPOBHS CBOAMUTCSA K CIEAYIOUIEMY. 3aJar0TCs
MIPOTHO3HBIM YPOBHEM T'PYHTOBBIX BOJ Ha MEIMOPUPYEMOM MAacCHBE MO AEKa-
JlaM C Y4€TOM IPUPOCTa KOPHEBOM CUCTEMBI pacTeHHil. Ha KOoHel| K101 eKa-
JIbI OTIPEJIENSAIOT BJIAro3amnachl U COMOCTABISIOT ¢ ONTUMaNIbHBIMU. Ecnu TpeOy-
eTCsl YBIQKHECHHE, PACCUMTHIBAIOT BEIMYMHY, HA KOTOPYIO HEOOXOIUMO IO/I-
HSTHh YPOBEHb TPYHTOBBIX BOJI, YTOOBI BJIaro3amnachl ObLIM ONTUMATbHBIMH. J1JIs
ATOTO HaXOAAT HEOOXOMUMBIH 00bEM BOJIbI, KOTOPBIM MPUOABIISIOT K Baro3arna-
caM Ha KOHEI| NPEeIbIAYIIEH NA€Kaabl. 3aTEM OMSATHh MPOTHO3UPYIOT MOHMKEHUE
TPYHTOBBIX BOJ] U PacU€Thl IOBTOPSIIOT.

KosnuecTBO U CpOKH YBIIaXKHEHUH TAaK)KE ONPEIEISIOT Ha OCHOBE pacueTa
BoAHOTO Oananca. OJHAKO CPOKH YBIAKHEHHUM JOIYCKAETCS U3MEHSTh C yde-
ToM crienuuku pacteHuid, ga3z ux pa3BuTus. sl KyabTyp, BBICAKHBAEMBIX
paccaiol, HaMe4arT MOCaJ04YHbIe MOJUBbBL. HOpMBI TakuX yBIa)KHEHUUN MpH-
HAMAlOT MUHHMalbHbIMU. BereraiMoHHbIE YBIAXKHEHUS NMPUYPOUUBAIOT K Iie-
pHOaM MaKCHMallbHOM MOTPEeOHOCTH pacTeHuil B Bojae. B 3acymnumuBoM rony
KaIycTa Hy»KJlaeTcs B yBIaxHeHuu 3-7 pa3, kapTrodenb 1-3 paza, KOpHEIIOIbI U
MHOT0JIETHUE TpaBbl 2-4 pa3a. [Ipo1o/KUTENbHOCT YBIAXKHEHUS JOJDKHA OBIThH
He OoJiee 3-5 cyTok Ha Topdax co cpeHel BOJONMPOHUIIAEMOCThIO U C HATMYH-
€M KpPOTOBBIX JipeH. TOp(psSHUKU C XOpOIIeH BOAOMPOHUIIAEMOCTBIO B TE€X XK€
YCIIOBUSIX JIOJKHBI OBITh yBIa)KHEHbI HEe Oozee yeMm 3a 3 cytok. [Ipu moamou-
BCHHOM YBJIQXHEHUU M3 MATEPUAIBHBIX JPEH MPOAOJKUTEIbHOCTh YBIIa)KHE-
HUs yBenuuuBaercs B 1,5-2 pasa [4].

2.10.3 Texnuka yenaxcHeHuUus 0Cyuaemslx 3emelb

Ha ocymaempIx 3eMisiX JUIsl UX YBIQXHEHUS B 3aCyLUJIMBBIE MEPUOJIBI
IIPUMEHSIOT LIUII030BaHUE U noxzaeBanue. llox wozosanuem nonumaercs ys-
JIQ)KHEHUE MOYBBI 32 CYET UCKYCCTBEHHOT'O PETYJIMPOBAHUS YPOBHS IPYHTOBBIX
Boa. Ilpu nuro3oBanuu Boja, COOpaHHas C MECTHBIX BOAOCOOPOB MOJMOPHBIMU
COOPYKEHUSAMH, 3aJI€PKUBACTCS B BOJOTOKax. JlJIsl yCKOpEHUS IPOIECCa HAKO-
IJIEHUS BOJBI U COKPALIEHHUS MPOAOJIKUTEIBHOCTH YBIAXKHEHUS 3€METb MOKHO
UCIIOJIb30BaTh €CTECTBEHHbIE WMJIM HCKYCCTBEHHBIE BOJOEMBbI (BOAOTOKHM). U3
HUX BOJa 4Yepe3 CHEUUaJbHbIE BOJOBOJBI NMOJAECTCS B PETYIHMPYIOIIYIO CETh
OCYILIUTEIbHO-YBIAXHUTEIBHONW CUCTEMBI.

Paznuyaror yBina)KHUTENBbHOE W NMPEAYNPEIUTENBHOE IUIKO30BaHUE. Y B-
JAXXKHUTEJIBHOE 1IIJII030BaHUE MPUMEHSIOT TOT1a, KOrJa UMEETCs FapaHTHUPOBAH-
HBI BOJIOMCTOYHHUK WJIA HA METMOPUPYEMOM OOBEKTE JOCTATOYHO BOABI M OHA
MO>KET MCIOJIB30BATHCS JIJISl YBEJIMUYECHHS BJIAr03anacoB pacyeTHOrO CJIOs B TPe-
OyeMble CpOKM BereTalMoHHOro mnepuoja. llpenynpenurenbHoe HUIFO30BaHUE
IIPUMEHSIIOT IIPU HEAOCTATKE BOJBI B CETH B BETETALMOHHBIN nepuod. [loatomy
IIOCJIE BECEHHETO IOJOBOAbS 3aTBOPHI MOANOPHBIX COOPYKEHHUU 3aKpBIBAOT U
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MOCJICTIaBOJKOBBIN CTOK 33JIEP>KUBAIOT B KaHAJIAX MEJIUOPATUBHOU CHUCTEMBI. B
pe3ynbTaTe MOHUKEHUE YPOBHS IPYHTOBBIX BOJ 3aMEJISIETCS, UTO MPENSATCTBY-
€T OBICTPOMY YMEHBIIICHHUIO BJIaro3amnacoB B MOYBE.

[Ipy MOANMOYBEHHOM VYBIQKHEHUM HA OCYIIUTEIbHO-YBIIAXKHUTEIbHBIX
CUCTEMax MPUMEHSAIOT IUI030BaHUE OAMHOYHOIO KaHaja, HUII030BaHHE CETU
OTKPBITHIX KaHAJIOB, CETH 3aKPBITHIX JPEH, CETU KaHAJIOB WJIM JIPEH C KPOTOBa-
HUEM WM JPYTMMH arpoMeMOPAaTUBHBIMU MEPONPUITHUSAMU. B KaXIbIX KOH-
KPETHBIX THUAPOTEOJIOTMYECKUX YCIOBUAX BBIOMPAIOT Hambolee 3(PPeKTUBHYIO
OCYUIUTENbHO-YBIAKHUTEIBHYIO CUCTEMY.

[Inr030BaHME OAMHOYHBIX KAaHAJIOB MPOBOJAT HA POBHBIX ydacTKax ILIH-
punoit 300-500 m. Ono 3¢ dexTrBHO Ha TpyHTaX ¢ KodhdumeHToM puIbTpa-
uuu Oonee 1,2-1,5 m/cyt. Ilnto30BaHME OAMHOYHBIX KAaHAJIOB CIIYXHUT ISl yB-
JaKHEHUS! MHOTOJIETHUX TpPaB M €CTECTBEHHBIX CEHOKOCOB Ha TOP(AHO-
00n0THBIX U JieTkux moyBax. LIImio3el HA KaHamax CTPOAT Tak, YTOOBI YPOBHH
BOJIbI TIEPE/T IIJTF03aMU HaXOuIuch Ha rinyoune 30-50 cM.

Ha ocymuTenpHO-yBIQXKHUTEIBHON CHUCTEME, NpPEAHA3HAYCHHOW I
LUTIO30BaHUS CETU OTKPBITHIX KAHAJIOB, MOJMOPHBIE COOPYKEHHUS CTaBST Tak,
YTOOBI YPOBHU BOJIbI MOJMUPAIUCH HE TOJIBKO B MPOBOJAIIEH, HO U B pEryJiu-
pytomieii cetu. Takue cuCTeMbl HCHOJB3YIOT Ha MOYBaX C KO3PPHUIHEHTOM
¢bunpTpan He MeHee 1 M/CyT, Ha y4acTKaxX ¢ MaJbIMU YKJIOHAMHU U CIOKOM-
HBIM penbedoM.

Xopoime pe3yabTaThl 110 PABHOMEPHOCTH YBJIXKHEHHS MOYB JAE€T OCY-
HIUTENbHO-YBIAKHUTENbHAS CUCTEMA, B KOTOPOM HITIO3YIOTCSI TOPU30HTAIIbHBIE
napeHbl. Takue CHUCTEMBbl YCTpauBalOT HA YYacTKax € BOJONPOHHUIIAEMOCTHIO
no4BOrpyHToB He MeHee 0,5 m/cyT. OHM MO3BOJISIOT MPOBECTH YBIAKHEHHUE 3€-
MeJb B TeueHue 3-4 CyTOK, a Takxke ObICTphI cOpoc M30bITOUHON BOABI. [Ipo-
CTEUIEN CXEMOW OCYILIUTENbHO-YBIAXXHUTEIBHOW CUCTEMBI SABJISETCS 3aJepiKa-
HUE€ MECTHOI'O CTOKa KOJIOAUEM-PETYISITOPOM B YCThE KOJUIEKTOPA. Y KIJIOH I10O-
BEPXHOCTH ydacTKa JIOJbKeH ObITh He 6osee 0,003, MHTEHCHBHOCTh TPYHTOBOTO
WJIM TPYHTOBO-HAMIOPHOTO BOAHOTO nuTanus — 6onee 0,6-1 mm/cyT.

[ToBbIcUTH A(h(HEKTUBHOCTH YBIQKHEHHUS 3€MENIb MOXKHO IMyTeM TOJauu
BOJIbI B UCTOKH JIPEH-YBJIAXHUTEIEH Yepe3 CIElHalbHbIE YBIA)KHUTEIbHBIE U
pacipenenuTeNbHbIe KOJUIEKTOPHI. [[71s1 3TOM cXeMbl TOJKEH OBITh TapaHTHPO-
BaHHBIN BOJOUCTOYHUK (PUCYHOK 2.18).

AHaJIOTUYHAsT KOHCTPYKIUSI OCYIIUTEJIbHO-YBIAXXHUTECIBHOU CHCTEMBbI
IpUMEHUMa NpH ykJIoHax ydactka a0 0,004-0,005. [Ins onepaTuBHOTO peryiu-
POBaHUs BOJHOTO PEKMMA HA MOJISX IPEHAXKHBIE CUCTEMbl MOKHO pa3OuBaTh Ha
YYaCTKH, Ha KKJOM U3 KOTOPBIX PETyJIUpyeTcsl BOAHBINA pexkum. [lnomans yua-
CTKa M KOJUYECTBO APEH, OOCITYKMBAIOIIMX 3TOT YYacCTOK, BHIOMPAIOT B 3aBU-
CUMOCTH OT THUJPOTreOJOrHYEeCKHX YCJIOBHM, pa3MepoB ToJeil ceBooOopoTa,
penbeda MECTHOCTH.
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Pucynok 2.18 — OcymnrenbHO-yBIaXHATEIbHAS CUCTEMA

C IOAA4YeN BOABI B HCTOKHU APEH-YBIAKHUTEIEH
1 — IpeHbI-yBIAXXHUTENIH; 2 — KOJUIEKTOP; 3 — KOJIOALBI-PETYIIATOPHI;
4 — MarucTpajbHbIM KaHall; 5 — YBIQXKHUTEIbHBIA PACIIPEIEIUTEND;
6 — BOAONIpUEMHBIE KOJOLBI; 7 — HUTI03-PETYIATOP; 8 — MOABOASIIMI KaHa; 9 — npyn

Ecnu Ha yyacTke M30BITOK BOJIBI, 33/IBIKKH Ha KOJUIEKTOPAaX HEOOXOAMMO
OTKPBITh, a 33JABM)XKH B BOJONPUEMHBIX KOJOMALAX 3aKPbITh. UTOOBI OMOPOXK-
HUTH TOJBOJSIINNA KaHall, OTKPHIBAIOT 3aTBOPHI MOINOPHOTO COOpYKeHusa. B
NIEPUOABI BOCIIONIHEHUSI HEJOCTAIOMICH BIard B KOPHEOOUTAEMOM CJIO€ TOYBHI
IPUHUMAIOT MEPHI MO 33J€PKAHUI0 BOJABI HA TOJSAX U Tepefaue ee K KOpHSIM
pacteHuid. JIJig 9TOro 3aKphIBAIOT 33JBUKKH B KOJOALAX-PETYISATOPaX U OTKPHI-
BAalOT B BOJIONPHUEMHBIX. YTOOBI HaMpaBUTh BOJY B YBJIQXHUTENIbHBIN pacnpese-
JUTENbHBIA KOJIOZE, CIeAYET NEPEKPHITh ABUKEHHUE BOJIbI Ha MOABOISIIEM Ka-
HaJle ¥ 00eCIeunTh HallOJHEHHE BOAON U3 UCTOYHHKA.

[Tpu pa3zpaboTke cXeMbl OCYIIUTEIbHO-YBIAKHUTEIBHON CUCTEMBI HYKHO
peycMaTpuBaTh MEPHI MO PAlMOHAJIBLHOMY HCIOJIb30BAaHUIO BOAHBIX pECyp-
coB. B cBs3M ¢ 3TUM 3aciIy’kKMBalOT BHUMAaHUS BOJOOOOPOTHBIE MEJIMOPATUBHBIE
CHCTEMBI, CO3/IlaBaeMbIe Ha TOJbAepax. B oCHOBY AEMCTBHS CUCTEMBI TIOJIOXKEH
MPUHIIMI MHOTOKPATHOTO MCIOJIb30BaHUS BOAbI 0€3 JUIIHEro copoca ee 3a
npenebl yyacTka. B mpouecce skcmiyaTanuu cieayeT KOHTPOJIMPOBATh Kaye-
CTBO BOJBI, KOTOpasi HANlpaBJsIeTCS Ha yBIAaXXHEHHE 3eMelb. Eciin umeeTcs mo-
TpeOHOCTh B OCYIICHHWW y4YacTKa, 3aKPBIBAIOT 3aTBOPHI HA MOABOJSIICH CETH U
OTKpBIBAIOT Ha ocymmTenbHoi. CoOpaHHast BoAa MO MaruCTpaIbHOMY KaHay
MOCTYMAET B PErYIHPYIONIYI0 eMKOCTh HACOCHOH craHumu. OTTyAa ee mepeka-
YUBAIOT B HAMBHOM BostoeM. [locie 3anmonHeHus ero n30bITOK BOJBI YAAISIOT B
BOJIONIPUEMHUK. B 3acynuinBbie epruoabl BOAY, HAKOIJICHHYIO B HAJIMBHOM BO-
JIOEME, Yepe3 CUCTEMY COOPYKEHHUM HAIPaBJISIOT B APEHBI-yBIaXHUTENU. He-
UCIIOJIb30BaHHYIO BOJly OIATH MEPEKauuBarOT B BOJOEM. Eciu MECTHOro cToka
JUISL 3aI0JTHEHHS BOJ0€Ma HEJI0CTAaTOYHO, IOMOJHUTENbHBIN 00beM 3a0UpatoT U3
BojionpuemMHuka [10].

Yto0bl 00ecreunTh paBHOMEPHOCTh PETYJIUPOBAHMS BOJHOTO pEXHUMA U
paclIMpUTh AWana3oH MPUMEHEHHUS OCYIIUTENIbHO-YBIAKHUTEIbHBIX CUCTEM
JUTSl IOATIOYBEHHOT'O YBIIAXKHEHUS 3€MeNlb, Ha YYaCTKaX, IJI€ PEeryJupyeTcs BOJI-
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HBIN PEKUM, MOKHO TMTPUMEHUTH arpOMETMOPATUBHBIE MEPOTPHUITHS (KPOTOBA-
HUE, TNTyOOKOE PBIXJICHUE U JIp.).

Pa3HOBHUIHOCTSAMHU OCYIINTEIBHO-YBIAKHUTEIBHBIX CHCTEM  SIBJISFOTCSI
KOMOMHHMPOBAHHBIE W COBMEIICHHBIC. B TIepBOM citydae yBla)XHEHHE MPOBOISAT
OJTHOBPEMEHHO IBYMsI MyTSIMH — JOKJICBAaHUEM U TOANOYBEHHBIM, BO BTOPOM
ciydae — JO0XAeBaHWEeM. Boay mpu 3ToM 3a0WparoT W3 KOJOIIEB, yCTpauBae-
MBIX Ha KOJUIEKTOpax. OCYHIUTENbHO-YBIAKHUTEIbHAS CUCTEMA MOMKET TaKXKe
COCTOATH OTACIBHO U3 OCYIIUTEIBHONW U OPOCUTETHHOM ceTH. [lepBas Biroaer
CHUCTEMY 3aKpBITBIX JPEH, BTOpas, ycTpanBaemasi Mo OCYIIUTEIbHON, — JOXKIe-
BaJIbHBIE MAIlTMHBI M YCTAHOBKU. B TakWx crucTreMax yBIa)XKHEHHE 3€MEIb MPO-
BOJIUTCS JTOXKJICBAHUCM.

2.10.4 Onpeoenenue napamempos
OCYUIUM ENIbHO-Y6IAHCHUM eJIbHOL CUCH eMbl

IIpn pacyere mnmapaMeTpoB OCYIIHMTEIBHO-YBIAKHUTEIBHON CETH
JOJKHBI OBITh YUTEHBI TPEOOBAaHUS OCYLIEHHS U YBIIAXHEHUS 3eMeb. [ TyOrHbI
3aJI0’)KEHUS IPEH-YBIAXKHUTENEH, KOJIEKTOPOB ONpPEAEIAIOT U3 yCIOBHi, obec-
NEYMBAIOIINX HEOOXOAMMOE OCYIIEHHE 3€Mellb; MUHUMAJIbHBINA JUAMETP JAPEH-
yBinaxkaurenent 75-100 mm (pexxe 50 mm), nimuna 80-150 M. PaccTosiHue Mexy
JIPEHAMU-YBIIQKHUTEISIMU BBIYHUCIIAIOT IJI PEKUMa OCYIICHHS U peXuMa yB-
JnaxxHeHus. 13 mosiydeHHbIX 3Ha4Y€HW NIPUHUMAIOT MEHbIee. Pacder paccros-
HUS MEX]y PETYJIUPYIOUIMMU 3JIEMEHTAMU B PEKUME OCYIIEHUS pacCMaTpPUBAJI-
ca B paznene 2.6.3.3 «OCHOBHbIE MapaMeTPhl 3aKPBITON PETYIUPYIOIIENA CETH.
JIist pexxuMa yBIQXKHEHUS! PACCTOSHUE MEX]Y JPEHAMU-YBIQKHUTEISIMU MOXK-
HO HaiiTh o popmyre C. . ABepbsiHOBa

(2.13)

rae o - K0d(QUIMEHT, yYUTHIBAIOIINN HETIOTHOTY BCKPBITHS BOJOHOCHO-
0 IUIACTA YBIIAXKHUTEIIEM

1
1+2,94ﬁlgE
A " rd

o= (2.14)

r7ie t - BpeMs YBIIAKHCHHSI, CYT;

0 - k03 HULMEHT HEeJOCTaTKA HACKIILICHHUS;

hy - Hanop B APEHE-YBIAXKHUTEIIE, M;

h - Hammop MOoCepPEeIUHE MEXK Ty TPEHAMU-YBIKHUTEIIIMHA, M;
d - TuaMeTp NPEHBI-YBIAXKHUTEIS, M;

C - paccTosiHUE OT OCH JPEH-YBIKHUTENCH IO BOJIOYTIOPA, M.

VYBIOKHUTENBHBIE PACHIPEACIUTENBHBIE KOJUIEKTOPBI COEAUHSIOT C Jpe-
HAMU-YBIQKHUTEISIMU CBEPXY WM B OJHOM IMJIOCKOCTH C TIOMOIIBIO (PaCOHHBIX
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netanei. Jlemarot 310, 4TOOB! yIAIWUTh BOIY M3 KOJJIEKTOPOB M M30€XKaTh pa3-
MOpPaKUBaHUS TPYO 3UMOIA.

2.10.5 Bepmukxanoustii Openasic

Bo MHoOTHX 30HaX, I/ie IPUMEHSAETCA OCYILIEHUE 3€Mellb, TTOBEPXHOCTHBIX
BOJI HEJIOCTATOYHO JIJISl YBJIQXKHEHUS MMOYB B 3aCyIUIMBbBIE nepruoabl. Meromiue-
Csl B HEKOTOPBIX paiioHaX OOJIBINKE 3amachl MPECHBIX M CIIA00MUHEPATH30BaH-
HBIX TMOJ3€MHBIX BOJ| JJISI OPOILICHUS CEIbCKOXO3IMCTBEHHBIX KYJIBTYP MOHO
MCIIOJIB30BaTh C MTOMOIIBIO BEPTUKAIBHOTO IPEHAXKA.

Bepmuxanvhuiti Openasic — onuH U3 COCOOOB OCYIIUTEILHON MeEInopa-
[[AU, TTO3BOJISIIOIIMNA ONEPATUBHO YIPABIATH BOJHBIM PEKUMOM IMOYB, IKOHOMHO
pacxo/ioBaTh BOAHBIE pecypchl. CUCTEMBbl C BEPTUKAJIBLHBIM JIPEHAXEM IPOIIE
aBTOMATU3UPOBATh, a B MOYBE JIETUe MOJJIEPKUBATh BJaro3amnachbl B ONTUMAalb-
HBIX HHTEpBajax.

CucrtemMbl BEPTUKAIBHOTO JpEHa)Ka I1€1ecO00pa3HO MPOEKTUPOBATH B
noiMax peK, Ha IMJIOCKUX HU3MEHHOCTSIX M PaBHUHHBIX YYacCTKaX C MHKPOIIO-
HUKEHUSIMA HE CBbIie 2 M. MIX MOXXHO CTpOUTH Ha OOBEKTaxX, IJe UMEIOTCS
TopdsiHUKH, 3aTOP(HOBAHHBIC TIECKH U JIETKUE CYIECU, KOTOPbIE MOJACTHIIAIOTCS
MeCYaHbIMU OTJIOKEHUSMHU MOITHOCTBhIO HE MeHee 15 M u ¢ koddduimeHTOM
bunbpTpanmu 8-15 M/cyT.

PacnonoxeHnrue BepTUKaIBHBIX APEH (CKBaXXWH) W MX MapaMeTphbl Ha3Ha-
YalTCsl U3 YCJIOBUN JOCTATOYHOIO W PAaBHOMEPHOI'O OCYIIECHHMS IUIOMIaAcH, a
TaKke TOJy4YeHUs] HEOOXOAMMOTO KOJIMYECTBAa BOJAbLI Ha opolieHue. ['myOuna
CKBAXXUH 3aBUCUT OT UHTEHCUBHOCTHU BOJIHOTO MUTAHUS U JeOUTA.

CucTeMbl BEpTUKAJIBLHOTO JPEHAXKa B OTMEUECHHBIX YCIOBUAX dP(DHEKTUB-
Hee JIPYTUX Coco00B Meauopaluu. [ pyHTOBBIE BOJIbI, OTKAaYMBAaeMble U3 CKBa-
JKUH, UCTIONB3YIOT ISl OPOIIEHUS 3eMelb. IHTEeHCUBHOCTh TTOHMKEHUS YPOBHS
ITPYHTOBBIX BOJ Ha y4YacTKaxX C BEPTHKaJbHBIMHU JpeHaMH coctaBiseT 10-15
cM/CyT, a Tpedyemasi HopMa OCYIIEHHUS JocTUTaeTcs 3a 4-5 cytok. M30eITouHast
BOJIa U3 PACUETHOIO CJIOS YAAISETCA TOJIBKO TOT/a, KOTJla B TOM MMEETCS He-
00x01MMOCTh. C MOMOIIBIO BEPTUKATBHBIX JIPEH PETYIUPYIOT BOJHBIA PEKUM
KQXXJIOTO MOJIsi CeBOOOOPOTa B COOTBETCTBUHU C TPEOOBAHUSIMU PACTEHHUM K BOJI-
HO-BO3JIYIITHOMY pekumy. Ha cucteMax BepTHKaJbHOIO JIpEeHa)ka PacCTOSHUE
MEXIy OTKPBITBIMH KaHAJIAMH JOCTHUTAET 2-4 KM, 4TO MOBBIIIACT KOADPUITUEHT
3€MEJIbHOTO UCTIOIB30BAHUS.

Hapsiny ¢ monoXutenbHbIMU CTOPOHAMHU BEPTUKAIBHOMY APEHAXY MpH-
CYIIIM HEKOTOPBIE HEAOCTATKU. BepTUKaNbHBIN ApeHaXk TPUMEHHUM TOJIBKO B OTI-
peIeNeHHBIX TUIPOTEOJOTUUCCKUX YCIOBUSIX TMPU MOIUTHOCTH BOJOHOCHOTO
macta He Meree 15-20 M ¢ GonbmuM KodDPUIMeHTOM PUIBTPALIUN U HEMPU-
MEHUM Ha CJ1a00BOJOINPOHMIIAEMBIX TIOYBAX, a TAK)XE€ B CIOXKHBIX YCIOBHSIX
penbeda. Cozmanue OCyIIUTEIbHO-YBIAKHUTEIBHBIX CUCTEM Ha OCHOBE BEPTHU-
KaJIbHOTO JIpeHaka TpeOyeT YCTPOMCTBA MOJ3EMHBIX COPOCHBIX W HAMOPHBIX
TpyOOTIPOBOIOB, JIMHUW SJEKTPOTEpeadll K CKBAXUHAM. DKCIUTyaTallMOHHBIC
3aTpaThl HA BEPTUKAJIBLHOM JPEHAXKE BBIIIE, YEM HA TOPU30HTAIIBHOM.
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2.11 Oco0eHHOCTH CTPOUTENBCTBA OCYIIUTEIbHBIX
U OCYLIUTEJIbHO-YBJIAKHUTEIbHBIX CHCTEM

OTIMYUTENBHON YEepTOW CTPOUTEIHCTBA OOBEKTOB MEIHOpAIMM B 30HE
N30BITOYHOTO YBJIAXKHEHUS SIBIISIOTCS CIIOYKHBIE YCIOBHS MPOU3BOJCTBA PadoOT.
[lepeyBnakHeHHass MmouyBa 00JIaJa€T MEHbIIEH HECylleil COoCOOHOCThIO, OHA
HaJIAMAeT Ha pabouue opraHbl 3eMJIEPOMHBIX MamuH. Yacto ocBanBaeMble
IUIOIIAIM 3aXJaMJIeHbl KaMHSMU, TOrpeOeHHON apeBecuHO. PaboTa B Takux
YCIIOBHSIX MTPUBOJMT K IMOJOMKE MAIllMH U MEXaHU3MOB. Bce 3TO CHMkaeT mpo-
M3BOJUTENLHOCTh TpyJa. YTOOBI KaYECTBEHHO BBIOJIHATH PaOOTHI Ha OCyIlae-
MBIX 3€MJISIX, HEOOXOJAUMO NPUMEHATH PALMOHAIBHYIO OPTraHU3ALMIO TpyAa U
IIEPEIOBYIO BBICOKOPOU3BOAUTEIBHYIO TEXHOJIOTHIO CTPOUTEIIBCTBA.

CTpOUTENbCTBO 3JIEMEHTOB OCYIUUTENBHBIX M OCYIIUTEIbHO-YBIIAKHU-
TEJIBbHBIX CUCTEM BEIETCSA B ONPEIEICHHOM IOCIEN0BATEIBHOCTH. (s omepa-
TUBHOTO CTPOUTENILCTBA U CBOEBPEMEHHOI'O BBOJIA OOBEKTOB B CEITLCKOXO3SMCT-
BEHHOE IIPOU3BOJICTBO CTPOUTENbHBIE PA0OTHI IIIAHUPYIOTCS, MOAOUPAIOTCS HE-
00XOJMMbI€ MAIllMHBI, ONIPEAEIAETCS MOCIE0BATEIbHOCTD BBIMOIHEHNUS TEXHO-
jgorudeckux omnepauui. OdepeAHOCTh PadOT MO CTPOUTENBCTBY 3JIEMEHTOB
OCYLIMTENBHBIX U OPOCUTENBHBIX CHUCTEM yCTAHABIMBAETCA B 3aBHCHUMOCTH OT
pa3IMyYHBIX XapaKTEPUCTHUK OOBEKTOB: THJIPOr€OJOTUYECKUX, IOUYBEHHBIX,
IPYHTOBBIX U peiibe(PHBIX YCIOBUM, HA3HAYEHUSI CUCTEMBI, BUJIOB MAIlIUH U JIp.

Kak mpaBuiio, B epBy0 o4yepeb CTPOST BOAONPUEMHHUK, MPOBOJIALLYIO
CETh, 3aTEM PETYIUPYIOUIYIO ceTh. OTHOBPEMEHHO CO CTPOUTEIBLCTBOM BOJIOTO-
KOB WM TIOCJI€ €r0 3aBEPILICHHS BO3BOJSAT HEOOXOIUMBIE THMAPOTEXHHYECKHE
coopyxenus. [Io Mepe ocyieHus 3eMenb NPOU3BOAUTCA UX OCBOCHHE.

CrpoutenbHble pabOThl Ha OCYIIMTEIBHBIX M OCYIIUTEIbHO-YBIIAKHU-
TEJIbHBIX CUCTEMAaX HAYMHAIOT C MOATOTOBUTENBHBIX padoT. B uMx cocraB Bxo-
JAT: BBIHOC IIPOEKTA B HATYpy, CBEJICHUE APEBECHO-KYCTAPHUKOBOW PACTUTEIb-
HOCTHU, yJaJIeHUE BaJIyHOB, U3BJICUCHHE MOTPEOCHHON IPEBECHHBI C LIMPUHBI
M0JIOCHI, HA KOTOPOI MPOU3BOAATCS pabOThl, B HEOOXOAUMBIX CIydasix JIeJaroT
IUIAHUPOBKY TNOBEpXHOCTH. C 3TOM 1ENbl0 MNPUMEHSIOT KOpYEBaTEIM-
cobuparenu, Kycropesbl, Oyibl03epbl, KAMHEYOOPOUHbIE MAIIUHBI, TPEIEBOY-
HBIE TPAKTOPHI, IIIAaHUPOBUIMKU. CTapble KaHABbI, TPAHILIEH, Kapbephl HA 00BEK-
Tax 3achIMaroTcs Oyiba03epaMHu.

2.11.1 Cmpoumenscmeo omkpwlmoil 0CyuumeabHoll cemu

st mpoBenieHust paboT MO PETYJIUPOBAHUIO BOJOTMPUEMHUKOB TTPUMEHSI-
10T OJTHOKOBIIIOBBIE YKCKABATOPhl U 3EMJICCOCHBIE YCTAaHOBKH. PekomeHayeTcs
PETYINPOBATh PEKU-BOJIOMPUEMHUKH M yCTPAUBATh KaHAIbI C 00hEMOM BBIEMKH
6oree 13 M° Ha 1 M B gBe craguu. CHayana HEOOXOAUMO CO31ATh BPEMEHHBbIIT
BOJIONIPUEMHHUK B BUJIC MMOHEPHOMN TPAHILIECH, SIBIISIOIEHCA YaCThIO MTPOEKTHOTO
CEYEeHHUs BOJAOTOKA. 3aT€M MapamMeTphbl BOJOTOKA JIOBOJSAT /10 MPOEKTHBIX. Takas
TEXHOJIOTHS TIO3BOJIIET BECTH CTPOUTENHCTBO BOJOTOKOB HUBIIMX MOPSIKOB
OJIHOBPEMEHHO C JOBEJEHUEM pyciia BOAONPHUEMHHUKA J0 MPOEKTHBIX MapaMeT-
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poB. TexXHOIOTrMYECKHE CXEMBI MO PErYJUPOBAHUIO BOJIOIMPUEMHUKOB COCTAaB-
JSIFOT B 3aBUCHMOCTH OT Pa3MEPOB MOMEPEUYHOIO CEUEHUS BOAONPUEMHUKA.

[Ipu cTpouTenbCTBE BOJONPUEMHUKOB U UX PETYJIHPOBAHUU UCIOIB3YIOT
OJIHOKOBIIIOBBIE AKCKaBaTophl D-352, TO-3M, D-652, 3-10011, obopynoBaHHbIE
nparjaiiHaMu, oOpaTHBIMU Jomnaramu wind rpeidepamu. Eciau mmpuHa Bozo-
MIPUEMHHKOB 110 ype3y BoJbl 7-26 M U MHUHUMAaJbHas riayouna 0,55 M, perymiu-
POBAaHHE U CTPOUTEIBCTBO MOKHO OCYIIECTBIATH C IMOMOIIBIO 3€MCHapsAOB 8
[13Y u 3PC-2. J{ns 3Tux paboT MOXKHO TaK>K€ MCIOJIB30BaTh OJTHOBPEMEHHO O/JI-
HOKOBIIIOBBIE€ SKCKABATOPHI U 36MCHAPSIbI.

CtpouTenbCcTBO OOJBIINX MAruCTPAIbHBIX KAaHAIOB BEJETCA C MPUMEHE-
HUEM TOU € TEXHUKH, YTO U MPU PETYIUPOBAHUU BOJAONPUEMHUKOB. OHAKO
Ha CTPOUTENIbCTBE MAruCTPAIbHBIX KaHAJIOB, OTPAIUTEILHON U OTKPBITOM pery-
JUpyronien ceTu HanboJiee pacpoCTPaHEHbI OJTHOKOBIIOBBIC SKCKaBATOPHI. THI
MaIIUHBI TOJIOUPAETCs B 3aBUCUMOCTH OT Pa3MEpOB KaHAJIOB M 00bEMOB 3€MJIs-
HeIX pa®oT. Ha cnabbix rpyHTax, yToObl YMEHBIIHWTH JIaBJICHUE YKCKAaBAaTOPOB,
npeaycMarpuBaroT enanu. [locne ycTpolcTBa ceTH 0JJHOKOBIIOBBIMHU SKCKaBaTO-
paMu KaBaJIbephl pa3paBHUBAIOT OyJbao3epaMu. ToJIIKUHA €10 pa3paBHUBAHUSA
o0ycIoBieHa 00bEMOM BBIEMKH U UCIIOJIb30BAaHUEM TIOJIOCHI BIOJIb BOJJOTOKOB.

OcymuTensHyI0 ceTh TIyOUHON 0 2 M MOXKHO CTPOUTH MaIllMHAMHU He-
npepbiBHOro AciictBua tuna KOH-1200A u 9TP-171. OHu nO3BOJAIOT OTPHITH
KaHaJl MOJIHOTO Mpoduiig 3a OJAUH MPOXOA U MO CPAaBHEHUIO C MAlllMHAMM ITUK-
JUYHOTO JEHUCTBUS TMOBBIIAIOT MPOU3BOAUTEIBLHOCTh TPYJla B HECKOJIBKO pas.
Hanpumep, kananokonarenu KOH-1200A u 3TP-171 B 4-5 pa3 npeBocxoasT
MPOU3BOJIUTEIIBHOCTh OJHOKOBIIOBBIX IKCKaBaTOpoB. OJHAKO TaKWE MAaIIUHBI
MOKa TPUMEHSIIOTCSI OTPAaHMYECHHO. Y HHUX BBICOKOE YJEIbHOE JIaBJICHUE Ha
TPYHT, U TTIOATOMY C UX MOMOIIBIO CTPOSIT KaHaJIbl HA OCBAaMBaeMbIX TOP(PSIHO-
OOJIOTHBIX MacCHBaX, HO UMEIOIIUX HEOIArONMPUATHBIN BOJTHBINA PEKUM.

[Ipu co3gaHuu OTKPBITOM CETH TPYHT I1€JIECO00PA3HO UCIIONB30BAThH IS
BO3BEJICHUS 3€MJISTHOTO TTOJIOTHA JIOPOT, a TAKKE 3aCHIIKH CTAPhIX KaHAaB, Kaphb-
€pOB, TPAHILIEU U T. 1.

B uensx mnoBeimenus 3()PEKTUBHOCTH HCIOIB30BAHUS 3EMIIEPONHBIX
MalIuH HEO0XOUMO MPUHUMATh MEPBI, YTOOBI MPOJITTUTH CTPOUTEIbHBINA TIEPU-
on. [ToaToMy MO BO3MOKHOCTH KaHAaJIbl CJIEIYET CTPOUTH B 3UMHEE BpeMsl. ITO
JUKBUJIUPYET CE30HHOCTh padOT, MO3BOJIUT UCIIOIB30BATh TEXHUKY PABHOMEPHO
Ha MPOTSHKEHUH BCETO rojia, YMEHBIIUTH IUIOMIATU 3€Mellb, BBIMAIAIONIUX W3
CEILCKOXO3SIMICTBEHHOTO MCMOJIb30BaHUS TpU Meauopanuu jieroM. CBoeBpe-
MEHHO COOPY>KCHHAasi OTKPBITasi CETh JaeT BO3MOXKHOCTh BO MHOTHX CJIy4asix B
TEUEHHE OJIHOTO TOJia BBINOJHUTH BECh KOMIUIEKC MEIUOPATHUBHO-
CTPOUTENIBHBIX pabOT W MOJATOTOBUTH OOBEKT ISl CETbCKOXO3SUCTBEHHOTO HC-
MOJIb30BaHUSI.

3UMOIi PEKOMEH/TYEeTCSI CTPOUTH KaHATbI HA BHOBb OCYIIIAEMbIX TOP(SIHUKAX,
TaK KaK HECYIIasi CIIOCOOHOCTh MPOMEP3IINX TI0YB BBIIIIE, YeM HEITPOMEP3IIIHX.

[Tepen Hagamom paboT B 3UMHEE BpeMs (10 3aMOPO3KOB) MPOBOJST CIIe-
[IUAJIBHYIO MMOJATOTOBKY TPACC, YTOOBI TPYHT HA MOJI0CE OYIyIHUX KaHAJIOB IMPO-
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Mep3al He3HAUUTENbHO. {7151 3TOro IrpyHT pBIXJAT Ha riiyouny 25-35 cMm ¢ mo-
CJIEYIOIIMM OOPOHOBAHUEM WIN 33JI€P’KaHUEM CHETa.

2.11.2 Cmpoumenvcmeo 3aKpoulmoil 0CyutumeibHou
U OCYUIUM ENIbHO-Y8IAHCHUM EJIbHOU Cemu

CocraB, TEXHOJIOTUSI U MEXaHHU3AIUs APEHAXKHBIX pa0d0T B 3HAUUTEIHHOU
CTENEHU 3aBHUCAT OT KOHCTPYKLMH 3aKPBITOW CETU M NPUMEHSIEMbIX MaTepHa-
noB. [Ipouecc 3akmagku 3TOW CeTH, KPOME MOJATOTOBUTEIBHBIX Pab0T, COCTOUT
U3 pa3BO3KU TPyO M BCIIOMOTATENIbHOM apMaTyphl, OTPHITUS TpaHIIel win Gop-
MUPOBAHUSA €I B TPYHTE [ YKJIAJIKU TPYO C 3alIUTON OT 3aMJICHUS HX T10-
JOCTH (PUIBTPYIOUIMMHU MaTepHallaMH, YCTAHOBKUA apMaTypbl U YCTPOKCTBA CO-
OpY>KEHUH (TPOMHUKH, KOJOIBI, YCThS U T. [I.), 3aCBIINKH TPAHIIEH.

[Tpu BBIHOCE MpOEKTa B HATypy pa3OMBAIOT OCH KOJUJIEKTOPOB, JPEH,
JpEeH-yBIAXHUTENEH WM coOUpaTesel ¢ y4eTOM THIIa MAlllMHbI, KOTopas OyaeT
BBITIOJHATh CTPOUTENbHBIE onepauuu. [1o Tpaccam pa3z0MBalOT MUKETax, ycra-
HAaBJIMBAIOT KOIMPHBIM TPOC, OTMEYAIOT MECTA CONPSDKEHHS PETYIHPYHOLIUX
JIMHUM C MIPOBOSAIIEN CEThIO, a TAKXKE YCTPOUCTBA HEOOXOAUMBIX COOPYKEHUH.
3ateM BJOJIb TPacc pa3BoO3iAT HeoOxoaumoe koanuectBo TpyO. Ilocne moaroro-
BUTEJBHBIX Pa0OT MPUCTYMAIOT K CTPOUTENBCTBY 3aKPBITOM CETH. Y CTPONUCTBO
3aKpBITOM TPAHIIEWHOW CETH BKIIFOYAET CIEAYIOIIME ONEPAMU: KOIIAaHUE TPaH-
IIed ¢ 33JaHHBIM YKJIOHOM JIHA, IJIAHUPOBKY JHA, YKJIAJAKY APEHAXKHBIX TPYyO,
3aIIUATY UX MOJIOCTU U BOJOIPUEMHBIX OTBEPCTHI OT 3aUJICHUSI.

YCcTpolcTBO TpaHIIEeH U MIAHUPOBKY JHA BBINOJHAIOT MHOTOKOBIIOBBIMU
skckaBaropamu DTII-202, OTL[-202A. Kepamuueckue TpyObl Ha JHO TpaHIIEH
YKJIAAbIBAIOT MO CHEUUAIBHOMY KeJIo0y AKCKaBaTopa. 3a KaueCTBOM YKIAaJKH
TpyO cienut pabouuii. B ciiyyae HEOOXOAMMOCTH OH TIOTPABIIAET CMECTUBIITHEC-
Cs1 OT OCH TPYOBI U PEryIUPYET 3a30pbl MEXKAY HUMHU.

[Ipu GecTpaniieiitHOM COCOOE CTPOUTENHCTBA 3aKPBITHIX JIPEH, coOHpa-
TeJel U JpeH-yBIKHUTENEH pabounii opraH B BUE HOXKa MPOPE3aeT B TPYHTE
nienb. Ha 1HO ee ykiiaapiBatoT TpyObl, Kak MpaBUilo, OAHOBPEMEHHO C CO3/IaHU-
eM menu. TakuMm cnocoOOM yKJIaAbIBalOT, HalpuMep, MIaCTMacCOBBIE TPYOBI.
VYkagka kepaMruueckux TpyO OecTpaHIIEHHBIM CIIOCOOOM HE TIOydrIIa MTUPO-
KOr0 pachpocTpaHeHus. B TakuX ycIoBUSAX CIIOKHO 3alllMIIATh 3aKPBITHIE JIU-
HUW OT 3aWJICHHs U KOHTPOJMPOBATH KAYECTBO UX CTpouTenbcTBa. s Gec-
TpPaHIIEHONW YKJIAJAKWA IJIACTMACCOBBIX TpPYyO NPUMEHSIIOT APEHOYKIAAYUKH
JITIBH-1,8, npenaxusie mammnsl Y JM-151, YIM-152, BJIM-300 u np.

3aKphITYI0O MaTepUaIbHYIO CETh MOKHO YCTpauBaTh TAaK)K€ B 3UMHUX YC-
noBusix. CocTaB TEXHOJOTMYECKUX OIepaluil, KOMIUIEKT MAaIlWH 3aBUCAT OT
TIIyOWHBI POMEP3aHus TPYHTA, TEMIIEPATypPhbl BO3/IyXa, BUa TPYHTOB U JPYTUX
(dakTopoB. MHorokoBIoBbIe dkckaBaTopbl DTII-202, DTI[-202A moryTt pado-
TaTh, €CJIM TPYHT npomep3aet A0 4-6 cM. [lpu Gonpinx rimyonMHaxX NPUMEHSIOT
OJIHOKOBILIOBBIE 3KCKaBATOPbI. XOPOILIHME PE3YJbTATHl JAIOT MEPhI MO Mpeay-
NPEeKICHUIO MPOMEp3aHusl TpyHTa Ha Oonbiuue riayouHbsl. K HUM oTHOCSTCS
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npeI3UMHEe PhIXJICHHE TPYHTa MO TpaccaMm OYyAyUIMX BOJOTOKOB, COXpaHEHHE
Ha Tpaccax TPABSHUCTO-KYyCTAPHUKOBOW IIOPOCIIH.

KpoToBble ApeHbl yCTpauBarOT MyTeM NMPOTATUBAHUS HA 3a/laHHON TI1yOu-
HE CIIELMAJIBHOTO CHapsAa — apeHepa. VX npoKiIapIBal0OT KPOTOBATEISIMU THUIIA
KH, M/I-6, [1-657.

[leneBble ApeHBbl B TOPPSHBIX MOYBAX C HAJIMYMEM MOTPEOECHHON IpeBe-
CHHBI HAape3aloT IIeJeHape3HbIMU MalnHamu. Hanpumep, mammnoit TMT-101,
HaBemmBaeMou Ha Tpakrtop AT-75b, MOXHO ycTpauBaTh IIENEBBIE APEHBI B
Top(dsHUKaX JETOM U 3UMOH. Bepx 1ieneBbIX IpeH, MPOJI0KEHHBIX 3UMOM, 3a1e-
JBIBAIOT MOCJE OTTAaMBaHUS U MPOCHIXaHUS TOPp(SIHUKA BECHOW WUIIU JIETOM IIy-
TEM MPUKAThIBaHUS I'yCEHHUIIAMH TpakTopa [25].

2.12 CoopykeHusi U JOPOTH HA OCYIIUTEIBHBIX
M OCYLIMTEJbHO-YBJIA)KHUTEIbHBIX CHCTEMAX

CoBpeMeHHass OCYIIUTENbHAsT W OCOOEHHO OCYIIUTEIbHO-YBIIAKHU-
TEJIbHASI CUCTEMA — ATO CJIOYKHBIA KOMIUJIEKC Pa3JIUYHBIX 3JIEeMEHTOB. Cpenyu HUX
BAKHOE MECTO 3aHUMAIOT THJIPOTEXHUYECKHE COOpYyKeHHs. C MOMOIIBIO CO-
OpyKeHHI oOecrieunBaeTcs OOCTY>KMBaHHE MEIMOPATUBHBIX CHUCTEM, PErysiu-
pOBaHHE BOJHOTO PEXUMaA IOYB, MEPEE3] CEIbCKOXO3SMCTBEHHON W ApYyrou
TEXHUKHU 4Yepe3 BOJOTOKU. B 1ensx ympoIeHus: CTPOUTENIbCTBA COOPYKEHUI
UCIIOJIB3YIOTCSl pa3paboTaHHbIe TUMOBBIE MPOEKTHI. [Ipu Ux OoTCYTCTBUU paspe-
[IaeTCS MOBTOPHO MPUMEHSITh UMEIOIIHUECS MPOEKThI WU pa3padaTbiBaTh UHIU-
BUJIyaJbHbIE B COOTBETCTBUHU C OMPEICICHHBIM MOPSAKOM. B Takux cimydasx
HEO0OXOJIMMO CTPEMUTHCSI MaKCUMaJIbHO, UCIIOJIb30BAaTh TUIIOBBIE pereHus. [Ipu
BBHIOOPE KOHCTPYKIIMH COOPYKEHUN YUYUTHIBAKOTCSA JOJTOBEYHOCTh W HAICK-
HOCTh B DKCIUTyaTaIluH, 30HAJbHbIE OCOOCHHOCTU paliloHa CTPOUTEIHCTBA, UHIY-
CTpUAIbHBIE METO/BI CTPOUTENBCTBA, MECTHBIE CTPOUTENbHBIE MaTepuaisl. [1o-
CTOSIHHBIE COOPY>KEHHUS CIIEIYET MPOEKTUPOBATh, KaK MPABUIIO, KAUTaJIbHOTO
THUIA: U3 COOPHOTO KeIe300eToHa, OeTOHA U KaMHSI.

[To Ha3HAYEHUIO THAPOTEXHUYECKHE COOPYNKEHUSI HAa OCYILIUTEIbHBIX U
OCYIIUTENbHO-YBIAXKHUTEIBbHBIX CHUCTEMAx MOYKHO PA3[EiIUTh Ha CIEIYIOLIUE
TPYIIIBL:

1. CoopyxeHus s mepee3ga TEXHUKHU, TIepexoa JIK0JIeH, Meperona cKo-
Ta 4yepe3 KaHajbl M JApyrue BOJAOTOKH. K HHMM OTHOCSTCS MOCTBI, TPYOBI-
nepees ibl, OpoJibl, CKOTOTIEPETOHBI, MEIIEX0/IHBIE MOCTHKH.

2. Coopy>KeHHs ISl PEryJIMpPOBaHUs CTOKA BOJIbI B KaHaJlaX M 3aKPBITHIX
KOJUUIEKTOpaX MEJIMOPATUBHOM CHUCTEMBI: IUIKO3bI-, TPYObl- W  KOJIOJIIIbI-
PeryJsITOphI, IPyTHe BOAOIONOPHBIE YCTPOIMCTBA.

3. CoopyxeHust AJisl CONPSKEHUSI BOJOTOKOB B BEPTUKAJIBHON MJIOCKOCTH:
JPEHAXKHBIE YCThsI, KOJOAIBI C TIEPENaaoM, OBICTPOTOKH, TEepenaabl, BOPOHKH
OTKPBITBIE U 3aKPBITHIE U JIP.

4. CoopyKeHHSI U YCTPOICTBA JJIsl KPEIUICHUSI IHA U OTKOCOB KaHAJIOB OT
pa3MbIBa W TPEIOTBPAIICHHS JPYTUX BUAOB Aedopmariii pycil: MOATOPHBIC
CTCHKHU, TaOMOHBI, pAa3JINYHbIC KPETJIEHUs (TUIETHEBAsI CTEHKA, XBOPOCTSHOM Ka-
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HAT, JIOMIATHIE IITUTHI, )KEJIE300€TOHHBIE JJOTKU U TUTUTHI Pa3ITUYHBIX (OpPM U CO-
YeTaHWUM, OJIEPHOBKA, KAMEHHOE MOIIICHHE U T. 11.).

5. Coopy:xeHusi, MpeJHa3HAUYCHHbIE JJI1 HaOII0JeHUs 3a paboTON 3aKphI-
TOU CEeTH, — CMOTPOBBIC KOJIOAIIBI.

6. CoopyxkeHust JJis TEepeBOjia MOBEPXHOCTHOIO CTOKAa BO BHYTPEHHMIA:
KOJIOAIBI-TIOTJIOTUTENH, (PHIETPHI, BOJOTPHUEMHBIC KOJIOIIIBI U T. 1.

7. Coopy>KeHHs 1JIs1 KyJIbTYPHO-OBITOBBIX LIEJIEH: UK, 000y 10BaHHbIE
HEO0OXOMMBIM HHBEHTAPEM, 30HBI OTJBIXA C PA3THYHBIMU YCTPONCTBAMMU.

8. CoopyxeHus JJIsl CITyObI SKCIUTyaTal[uu: HaOII01aTeNIbHbIe KOJOILIbI,
BOJIOMEPHBIE TOCTBI, OeperoBass 0OCTaHOBKA W JIPYTHE BCIIOMOTATEIIbHBIE CO-
OpY>KCHHS U YCTPOMCTBA, 00€CTICUNBAIOIIIE HOPMAIbHYIO IKCILTyaTallUI0 U MH-
dhopmaruo Ha METMOPAaTUBHOM OOBEKTE.

2.12.1 Coopysicenus Ha OmKpblmoil cemu

MocTbl COOpyXarOT NpHU MEPECEUEHUH AOPOT C BOJOIPUEMHUKAMHU, KPYII-
HBIMU MAarucTpaJibHbIMU KaHajaMu. ['abapuThbl, pacueTHYI0 Harpy3ky MOCTOB
MPUHUMAIOT B COOTBETCTBUU CO CTPOUTEIBHBIMH HOPMaMU M TMPaBHIAMHU
(CHuII) u xmaccoM q0poru.

[Ir03bI-peryIaTophbl YCTPauBalOT Ha TaKuX ke BOAOTokax. OJHaKo eciu
HUMEETCS BO3MOKHOCTD, IUTIO3-PETYIIATOP HEOOXOAUMO COBMEILIATH C MIEPEE3IOM.

[TemrexonHbIE MOCTHKH CTPOSIT Ha BOJAOTOKAX B T€X MECTax, I7ie KaHaJlaMu
OBLIIM TIEPECEUEHBI TPOTIBI.

Bonpiioe BHUMaHHWE MPU CTPOUTENHCTBE KaHAJOB YACNSAIOT KPEIJICHHUIO
JHA U OTKOCOB. J[J1s1 KpeTuieHus: IPUMEHSIOT pa3INYHbIe MaTePHAIIbI U B IEPBYIO
ouepeslb MECTHBIE — XBOPOCT, JKepau, JepH. [Ipn OTCYyTCTBUM MX HCIIONB3YIOT
MIPUBO3HBIE MaTepuaibl — JOCKH, IIEOCHb, TPaBUii, KeIe300€TOHHBIC TUTUTHI U
ap. B m00bIX ciayyasx HEOOXOIUMO BHIOMPATh TaKUE MaTEPHAIIbI, KOTOPHIE ObI-
u Obl JIeIEeBBIMU M HAJIEKHBIMHU B dKcIutyaTanuu. Kpome Toro, mpu BeiOOpe
MaTepHaOB KPEIUICHUS CIEAYET CTPEMUTHCS JTUKBUIUPOBATH CE30HHOCTh B UX
npuMeHeHuu. [loaToMy Oosbloe pacpocTpaHEeHHE MOTYyUUIH (PalIMHHOE Kpe-
IUICHUE U KPEIUIEHUE U3 AOUIAThIX IIUTOB, KOTOPBIE 11€€CO00pa3HO MPUMEHSTh
B YCIIOBUSIX TIOCTOSIHHOTO CTOKa BOJIbI. B 3uMHee Bpemsi 3aroTaBlIMBAIOT KOJIbS,
BSDKYT U3 XBOpOCTa (halllvHbI, JENa0T U3 JOCOK IIUTHL. B neTHee Bpemst 3 TUMHU
TOTOBBIMU U3JENHUAMU KpEensT KaHaibl. Hanbomnee nmpuemiieMbl MaTepualbl, KO-
TOpble (MIBTPYIOT BOAY. B MpOTHBHOM cCiy4ae BIOJIb KpPEIJICHHH HAaYWHAIOT
MepeMeniaThCs BOJIHBIC MMOTOKH, OHHW Pa3MbIBAIOT TPYHT y KpeIyIcHUs (HaIrpu-
Mep, y IOCOK) U BBIHOCSIT €T0 B PyCIJIO BOJJOTOKA.

Ha MuHepanpHBIX TpyHTax IJMHA KOJbEB JOJKHA ObITh HE MeHee 70-80
cM, auameTp 5-6 cm. Ha Topdsiabix mouBax mesnecooOpasHo, YTOOBI KOJIbs TIepe-
pe3any BCIO TOPQSHYIO 3aieKb U 3a0MBAIMCh B MUHEPAIbHYIO MOANOUYBY. Pac-
CTOSIHME MEXIY KOJIbSIMU B psAxy npuHuMaercs 50 cM. UToObl MOBBICUTH YCTOM-
YUBOCTH KPEIUJICHUS, MKy KOJIbsIMU MOKHO YCTaHaBIIUBATh pacmopku. Damm-
Ha, XBOPOCTSHASI CTEHKA, TOCKU NP KPETUICHUH IUTAMHU JOJDKHBI 3arTyOIAThCS
MOJ1 MPOEKTHOE IHO KaHalla He MEHEe YeM Ha 5 ¢cM. DTO CleAyeT JenaTh BO U3-
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OekaHne BO3MOXKHOTO «3aBUCAHUS» KPEIUICHUS HaJ JTHOM KaHalla U 00pa3oBa-
HUs 3a30pa, B KOTOPBIM MOET BBITEKATh Pa3KMKEHHBIM TPYHT B PycCIlo. 3a
CTEHKY M KaHaT YKJIQIbIBA€TCS IEPHUHA TPABOM K KPEIUIEHUIO. JIepHIUHA HYX Ha
JUIsL TIpOoITycKa (PUIIBTPYIOMICICS Yepe3 OTKOC BOJbI B KaHAl M 3aJep>KaHUs
TBEPJBIX YacTUIl. MOXKHO HCIONB30BaTh U JIpyrue QUIbTPYIOUIUE MaTEpPUAIbI.
YtoOsl nepeBOAUTH BOAY Yepe3 AOILIAThIe IIUThHI, B HUX HAJI0 YCTPAaUBATh MPO-
JOJIbHBIE 1IeTu. B GoNbIIMHCTBE Cily4yaeB, OCOOCHHO NpPH BMAJICHUU B MPOBO-
JAIIYIO CETh 3aKPBITHIX KOJUIEKTOPOB, MPU ONMKUCAHHBIX CXeMaX KPEIJICHUS B J10-
MOJIHEHUE MO OTKOCY KaHaja YKJIaJIbIBAOT JE€PH. bOIbIION HETOCTATOK JaHHBIX
TUIIOB KPEIUJIEHUS — YCTPOUCTBO X BPYUHYIO.

JIepH MOKHO IPUMEHSATH JIJIsl KPEIJICHUSI KaHAJIOB KaK CaMOCTOSTEIIbHBIM
tun. Ho B Takom cilydae CTOK BOJIbI B KaHaaxX JOJKEH OBITh MEPUOTUYECKUM.
[Ipu nIUTEIbHOM HAaXO0XJICHUH JIepHA MOJ1 BOAOW TpaBa OTMHUPAET U KPEILJICHUE
paspymaercs. OcoOEHHO HEYCTOMYHMBO KPEIJICHUE JIEPHOM B YCIOBHUAX JIJIU-
TEJIBHOTO MOAMNOpPa BOJLI U PE3KOM H3MEHEHUH (OCOOEHHO MpHU TMOHUKCHUH)
YpOBHS BOAbI B KaHanax. [[03TOMy Ha OCYHIUTENIbHO-YBIA)KHUTEIbHBIX CUCTE-
Max 3aKperuICHHBbIE JEPHOM KaHaJbl BBIXOASAT U3 CTPOsI PaHbIIE, YeM KaHaJbl,
paboTaroIIKe TOJIBKO JIJIsi OCYIICHUS 3€MEllb.

OddexTuBHO KpersieHue OCTOHHBIMM ITUTaMU, JIoTKaMu. Ho oHUM moka
JIoporu. beToH sl KpelieHnsl KaHAJIOB MPUMEHSIETCS] TOJIBKO B UCKIIFOUUTENb-
HBIX CIy4YasiX — y THAPOTEXHUYECKUX COOPYKEHUU U MPHU ONPE/ICTICHHOM TeX-
HUKO-?KOHOMHYECKOM 00OOCHOBAHMH.

UtoObl MOBBICUTH d(PPEKTUBHOCTh U MEXAHU3UPOBATH MPOLIECC Kperie-
HUSI, TPUMEHSIOT OMOJIOTMYECKHUE CIOCOOBI KPEIJIEHUsI OTKOCOB KaHAJIOB TOCe-
BOM TpaB. Jlydmee Bpems 111 UX BbICEBA — PAHHUI BECEHHHUU NIEPUOM, HO MOXK-
HO U BO BTOPOM MOJIOBUHE JieTa. Ha MOATrOTOBIEHHBIN OTKOC TPaBbl BHICEBAIOT
TUAPOCESIIKAMU; OTCIO/Ia KPEIJIEHUE MOIY4YNIIO Ha3BaHUE TUAPOIIOCEBa.

[Tocne pa3paBHHBaHUS KaBaJILEPOB BIOJIb KaHAJIOB 00pa3yeTcs moJyioca, 3a
KOTOPOM MOTYT COOMPAThCSl M 3aCTaMBATHCs MMOBEPXHOCTHBIE BOJBI. J[Jis mepe-
BOJIa B KaHaJI OBEPXHOCTHOTO CTOKA MPUMEHAIOT BOPOHKU. OHU B 3aBUCHMO-
CTH OT TPYHTOB U 00BEMOB COpAaChIBA€MON BOJbI MOTYT OBITh C KPEIJICHUEM U
6e3 Hero. OTKPBITHIC BOPOHKH CIIY>KaT JIJIsl y/IaJeHUsl BOJABI U3 HEOOIBIINUX TO-
HKeHn. C TOMONIBIO0 3aKPBITOM BOPOHKM MOBEPXHOCTHASI BOJIA B KaHAJI OTBO-
JUTCS M3-3a 3HAYUTEIBHBIX MPENSITCTBUNA, HATPUMEP HACHINK JOPOTH BIOJb BO-
JOTOKA.

2.12.2 Coopystcenusn na 3aKpuimoil cemu
JIpeHaxkHOe yCThe — 3TO YKPEIUIEHHBIN BBIXOJI KOJIJIEKTOPA U COIPSIKEHUE
€ro ¢ OTKPBITOM IIPOBOMSAIIEN CeThio. HaneXHOCTh y3i1a 3aBUCUT OT KOHCTPYK-

IIUU yCThsl. B mpakThke MeIMOpaTUBHOTO CTPOUTEITLCTBA IS OTUX IIeNIed Tpu-
MEHSIOT MPEUMYIIIECTBEHHO COOpHBIE kKene300€TOHHBIE eTanu (pucyHok 2.19).
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Pucynok 2.19 — KoHcTpyKiusi COOpPHOTO 3K€J1€300€TOHHOTO YCThs
1 — 6noku YCTBECB; 2— OZICPHOBKA, 3- 3aJICJIKa IECMCHTHBIM PaCTBOPOM;
4 — TpyOBbI KOJUIEKTOpA; 5 — MecyaHo-IpaBUiiHas OJrOTOBKA; 6 — KpEeIJIeHUE JIHa KaHajla

KoHnTposnb 3a paboTol 3aKpBITBIX CUCTEM OCYILIECTBIISIETCS YEPE3 CMOTPO-
BOHM KoJsoznen. CMOTPOBBIE KOJIOALB! YCTPAUBAIOT B MECTaX COMNPSIKEHUS B OJI-
HOM TOUYKe TpeX U 00siee KOJUIEKTOPOB IIPU U3MEHEHUU YKJIOHOB JIHA C OOJIBIIETO
Ha MeHbIU Oonee yem B 3 paza. Eciou mimmna kosutekropoB 6osee 800-1000 m,
CMOTpPOBBIE KOJIOIBI ycTaHaBmBaroT yepe3 400-500 m. [{ist cOopa vacTwil, BEIHO-
CUMBIX M3 KOJUJIEKTOpA MOTOKOM BOJIbI, CIYXHUT OTCTOMHAs 4acTh KOJIOALA, TITyOu-
Ha KOTOPOM OT AHA KOJJIEKTOpa )IOJDKHE(lg ob1Th HEe MeHee 0,4-0,5 M (puc. 2.20).
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Pucynoxk 2.20 — OTKpBITBI CMOTPOBOM KOJOAEL
1 - s)xene300eTOHHBIE KOJIbLIA; 2 — acOoIleMeHTHBIE TPYOBl; 3 — oOpaTHas 3achIIKa;
4 — TpyOBbI KOJIJIEKTOPOB; 5 — MecyaHO-TpaBuiiHas IOJrOTOBKA;
6 — OTCTOIHAs 4acTh KOJOAMA; 7 — XOJI0BbIE CKOOBI; 8 — 11a3

CMOTpOBBIE KOJIOAIBI OBIBAIOT OTKPBITHIE U 3aKPBIThIC. B OTKPBITHIX KO-
JIO/IIIaX OTOJIOBKH TPyO BO3BBIIIAIOTCS HAJ| TOBEPXHOCTHIO HE MeHee yeM Ha (,3-
0,4 M. 3aKkpbIThie KOJIOAIBI YCTPAWBAIOT MOJ cJioeM 3eMiid. YToObl u30exarh
MOBPEXIACHUN KOJOMAIIEB BO BpeMsi pabOThI CEIbCKOXO3IMCTBEHHONW TEXHUKH,
TOJIIIIMHA CJIOS TTOYBBI HaJl KPBIIIKOM 3aKPHITOTO KOJO/IA JOJDKHA OBITh HE Me-
Hee 0,6 M. Eciiu Ha KoJuIeKTOpe He0OX0IMMO CO3/1aTh MOAMOP BOJIbI, CMOTPOBOM
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KOJIOZIEIl O0OpyAyeTCs TOMMOPHBIMUA YCTPOMCTBAMHU (3aTBOpAMHU, TUOKUMH
[IUTAaHTaMU Ha BXOJHOM KOJUIEKTOpPE). B Takux ciiydasx oH Ha3bIBaeTCS KOJOJI-
[EM-PETyJISTOPOM.

Ha 1spxenpix mouBax it mepeBoia N30bITOYHON MOBEPXHOCTHON BOJIBI U3
MHUKPOTIOHIKEHUH B 3aKPBITYIO CETh CIIYXKaT KOJOALBI-MorjaoTutenu. Mx ycr-
pauBaIOT U3 KEJIE300€TOHHBIX KOJIEI], B KOTOPHIX UMEIOTCSI BOJAOINPUEMHBIE OT-
Bepctus. [lociie ycTaHOBKM KoJibIla OOCHITIAIOT (DUIBTPYIOLMIUM MaTepHaIOM,
Yyepe3 KOTOPBIN BOJIa OTBOJUTCS B KOJIJIEKTOPHYIO CETh.

HanexHocTh pabOThI 3aKPHITON CETH 3aBUCUT HE TOJIBKO OT MaTEPHAJIOB,
13 KOTOPBIX U3TOTABIMBAIOT TPYOBI, HO M OT Ka4eCTBA COMPSIKEHUS TPYO MEKITY
co0Oi M y3JI0B COCAMHEHUS 3aKPBITHIX PErYIUPYIOLIMX JIMHUNA C MPOBOJALIEH
CETBIO — KOJUICKTOpaMu. {711 COeIMHEHUS OT/ICTBHBIX 3JIEMEHTOB 3aKpPBITOU Ce-
TH MOXKHO TPUMEHATH COCIMHUTENbHBIC neTann. OHU yIydInaroT KadecTBO
CTPOUTEIBHBIX PAOOT, MOBHIIIAIOT TPOU3BOJAUTEILHOCTD TPYyAA.

TpyObl B IMHUM COCTUHSIOT MEXKITY CO00M ¢ TOMOIIBI0 MyPT. MydThI 13-
rOTaBJIMBAIOTCS M3 IJIACTMACC, UMEIOT BOJOIPUEMHBIE OTBEPCTHUSI, TTOKPHITHIC
¢bunpTpoM. IlnactMaccoBbie My(Thl — 3TO TOJIbIE MUIUHAPHI, KOHIBI KOTOPBIX
BBOJISITCS B COSJIUHSIEMBIE TPYOBI.

2.12.3 /lopo2u na ocyuiaemvix 3emManx

[Ipu npoeKTUpOBaHUU OCYIIUTEIBHBIX U YBIQKHUTEIBHBIX CUCTEM B 3a-
BUCUMOCTH OT KOHKPETHBIX YCJIOBUH MOTYT MpEayCMaTPUBATHCS CIICIYIOIINE
BU/JIBI JIOPOT:

1) MEXX03sIICTBEHHBIE, COSIUHSIONINE X035 UCTBO C pAalOHHBIMU IIEHTpa-
MU, CTAHIIUSIMU KEJIE3HBIX JOPOT, U T. II.;

2) BHYTPHUXO3SIICTBEHHBIC, COCMHSIONTUE IICHTP XO35ICTBA C MEXKXO035M-
CTBEHHBIMH JOpPOTraMH, XO3AMCTBEHHO-IIPOU3BOJICTBEHHBIMU ILIEHTPAMH, OTHAE-
JIeHUsIMHU, Opuragamu, pepMamMu 1 IpyruMu 00bEKTaMU B XO35HUCTBE;

3) aKcruTyaTallMOHHBIE, 00ECIIEYMBAOIINE OCMOTp, OOCTY>KUBAaHHUE U pe-
MOHT MEJIMOPATUBHON CUCTEMBI U BBIBO3 CEJILCKOXO35MCTBEHHON ITPOAYKIINH;

4) ToNeBbIe, COSOUHSIONINE OTISIBHBIC IMOJS CEBOOOOPOTa U Yroabs C
Oomnee KpYIMHON NOPOXKHOUM ceThto. OHM CIy)KaT TakyKe /IS BBIBO3a ypoKas C
MoJieH, T0CTaBKU yI00peHHH, Mpoe3aa CeNbCKOX03IMCTBEHHON TEXHUKH.

[lemecoobpa3Ho cOBMEIIATh JOPOTH Pa3IMYHOrO HazHaueHus. [IpoTs-
)KEHHOCTh M HA3HAYEHUE JOpPOT NMPUHUMAIOTCS HAa OCHOBE TEXHUKO-3KOHOMHU-
YECKUX PacyeTOB.

Jloporu pasMemarT 1Mo BO3MOXKHOCTH BJOJIb TPAHUI] XO3SMCTBA, MOJIEH
CEBOOOOPOTOB, PEK-BOJONMPUEMHUKOB, KPYMHBIX KaHAJIOB, 10 MECTaM C Hawu-
MeHbIel 3anexbpio Topda. [Ipu ycTpoiicTBe MOpor A OTCHINKK HACHINU Cle-
JyEeT UCIOJIb30BaTh BRIEMKY IPyHTa U3 KaHaIoB. JIoporu JOJKHBI pa3MeniaThbes
TaK, 4TOOBI MPOE3]] TPAHCTIOPTA IO TIOJISIM B CpeHEM paBHsICA | kM. Y aenpHas
IPOTSHKEHHOCTD MOJIEBBIX JOPOT HA 1 KM® COCTABIISIET: HA OBOIIHBIX CEBOOOOPO-
Tax 2-2,5 KM; MOJeBbIX ceBooOopoTax 1-1,4 km; cenHokocax u mactommax 0,5-
0,7 kM.
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2.13 IToaroroBka ocymaeMbIX 3eMeJIb
K €eJIbCKOXO0351liCTBEHHOMY HCII0JIb30BAHHIO

Co3aHne OCyIIUTENIbHBIX U OCYIIUTEIbHO-YBIAKHUTEIBHBIX CUCTEM JIJIs
peryJMpoBaHMs BOJIHO-BO3IYIITHOTO PEeXUMa — MEPBbIM ATanm Ha MyTH 3 dek-
TUBHOTO HCIIOJIL30BAaHUS MEIHOPUPYEMBIX 3eMelb. [lociie cTpouTenbcTBa MH-
KEHEPHBIX CHCTEM, OCYIIIaeMbI€ 36MJIM B OOJIBIIMHCTBE CIIy4aeB K CEIbCKOXO-
35IUCTBEHHOMY HCHOJIb30BAHUIO €IIe HE MPUroaHbl. Ha ocyiaembix maccuBax
MOTYT OBITh KOUKH, IPOU3PACTATh KYCTAPHUKU U MeJIKoJieche. Cepbe3HbIM Tpe-
MATCTBUEM IPU HCMOJI30BAHUU MEIHOPUPYEMBIX 3€Mellb SIBIISIETCS 3aCOpPEH-
HOCTh TOYB KaMHAMH. KaMEHHUCTOCTh OrpaHMYMBAET NPUMEHEHUE IUTYTOB C
MpEeATY>KHUKaMH, TTOYBOYTIIYOUTENIEH M JIPYTUX CEIhCKOXO3SUCTBEHHBIX OpPY-
nui. Ha ciiibHO KaMEHHUCTBIX TTOYBax nepepacxo roprouero pocturaet 40-45%.

OcymraemMble 3eMJIM MUMEIOT, KaK MPaBUJIO, BBIPAKEHHBIM MHUKpoOpeabed.
OH BO3HMKAET €CTECTBEHHBIM MMyTEM U B MPOIIECCE CTPOUTEIBCTBA OCYIIUTENb-
HBIX W OCYUIMTEJIbHO-YBIAQXHUTEIbHBIX cucTeM. [lociie ynameHusi JpeBEeCHO-
KYCTapHUKOBOW PaCTUTEIbHOCTH, MHEW, KaMHEW Ha MOJSAX MOSBISIOTCS SIMBI,
PBITBUHBI, TOHW)KEHUS. B MOHMKEHUAX 3aCTaMBaeTCsl BOJIa, OTCHOJa HEPABHO-
MEpPHOCTb B YBJIQXKHECHHH IOYB. JTO CHIKaeT 3((HEKTUBHOCTh MCIOJIB30BAHMS
OCYIIIaeMbIX 3€MEJIb; YaCTO MPH OCYIICHUHU 3eMelIb TPeOyeTcs JHUKBUIUPOBATH
MEJIKOKOHTYPHOCTh. KpoMe Toro, BHOBb OCBaMBaeMbIe 3eMJIM, OCOOCHHO MHUHE-
pajbHbIE, OTJIUYAIOTCS HU3KUM €CTECTBEHHBIM ILIOAOPOAUEM, KOTOpOoe O0Yy-
CJIOBJIMBAETCSI HEOOJBIIMM T'YMYCOBBIM CJIOE€M, CIa00i OMOJIOrMYeCKON aKTHUB-
HOCTBIO, HAJTUYHEM IT0I30JIMCTOTO CJIOs, ITOBBIIMIEHHON KHCIOTHOCTBIO, HU3KHUM
COJIEp>)KaHMEM MUTATEIBHBIX BEIIECTB B JOCTYMHBIX JJi pacTeHuid ¢popmax. bes
MPOBEJICHUS JTOTIOJIHUTEIIbHBIX MEPONPUSITUN TaKWE 3€MJIM HCIOJIb30BaTh He-
BO3MOKHO. [ToaTOMY BTOpO# ATan Mpy MEIUOpaIiu 3aKII0YaeTCs B TOJTOTOBKE
3eMelb K CEIbCKOXO3SMCTBEHHOMY HCIIOIb30BaHUI0. B cocTaB 3TnX paboTt BXO-
AT KyJIbTyPTEXHHYECCKHE MEpONpHATHS (KYJIbTYPTEXHHUKA) U OKYJIbTypPHBAaHUE
OCYIIIa€MbIX 3€MEJIb.

2.13.1 Kynemypmexnuueckue meponpusamus

Kynvmypmexnuxa — oTpacib MEIMOPATUBHON HAYKH, U3YyYAOLIAsl METOJIbI
Y CIIOCOOBI YITYUIIIEHUS] CBOMCTB MOYBBI U €€ TOBEPXHOCTH.

[Io MeTomaM MpoBeIEHUS KyIbTYpPTEXHHUUECKUE MEPOIPUATHS MOApa3ie-
JSI0T HA KyJIbTYPTEXHUYECKUE pabOThl HA OCYIIAEMBIX 3€MJISIX; padOThI O MO-
BEPXHOCTHOMY U KOPEHHOMY YJIYYIIEHHUIO JIYTOB M MACTOMIL; YIy4dllI€HUE CTa-
POMAaxXOTHBIX 3€MENb; OCBOEHUE BBIPAOOTAHHBIX TOPHAHUKOB. OCHOBHBIMU BU-
JaMH KyJbTYpTEXHUYECKUX pabOT SBISAIOTCA: YAAJIEHHUE JIECOKYCTapHUKOBOIA
pPacTUTEIHHOCTHU U MHEW; OYrCcTKa TOP(PSHOM 3aJexu OT MorpeObeH o apeBect-
HBI;, YHUUTOKEHUE KOYEK; yAaJIEHHE MOXOBOIO oyeca; yOOpKa KaMHS; IUIaHU-
POBKa MOBEPXHOCTH; JIMKBUAAIMS MEIKOKOHTYPHOCTH U paHee 00pa30BaHHBIX
BAJIOB U KyY.
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IIpn npoBeneHUM KyJIbTYPTEXHUYECKHUX MEPONPHUATHA K HUM IIPEIbAB-
JSIFOT CIIEAYIOIINE OCHOBHBIE TPEOOBaHUS.

1. KOMIUIEKCHOCTB ¥ HEPa3pBIBHOCTH KYJIbTYp- U THIPOTEXHUYECKUX ME-
JMOpAalHii; HEBBIIIOJIHEHNUE 3TOTO TpeOOBaHUS MPUBOIUT K 3aMOPAKUBAHUIO Ka-
NIUTAJIbHBIX BIOKEHUH. K TOMY k€ IPOJyKTUBHOCTD 3€MEJIb CTAHET CHUKATHCS
BCJIE/ICTBUE OTMHMPAHUSI €CTECTBEHHOM BJIAroyitoOMBON pacTUTENBHOCTH U BBbI-
MBIBA TUTATEIbHBIX JIEMEHTOB U3 TIOYBHI.

2. IlonHas MexaHu3amMsl BCEro TEXHOJIOTMYECKOTO IMPOLECCa OCBOEHUS
MeIMopupyeMbIx 3emelb. Hanbosnee mporpeccuBHbIE TPHEMBI MOATOTOBKH IO-
BEPXHOCTH IO3BOJISIIOT UCKIIOYNATHh IPUMEHEHHUE PYYHOTO TPYJad, CBA3AHHOTO C
yOOpKoii TorpeOeHHON ApeBeCHHBl Ha TOP(PSIHO-OOJOTHBIX M YHHUYTOXKEHHUEM
JIPEBECHBIX OCTAaTKOB HA MUHEPAIbHBIX IMOYBAX, U T. II.

3. Ilon0op TEXHOJOTMYECKUX CXEM W MEXaHU3MOB, O00ECIEeUMUBAIOIIUX
MaKCHMaJbHYIO IPOU3BOJUTENILHOCTh U XOpoliee KayecTBo padot. TexHomoru-
YECKHUE CXEMBI U COCTaB MEXAaHU3MOB JIOJDKHBI COOTBETCTBOBATH XapakKTepy 3a-
COPEHHOCTH IIOBEPXHOCTHU IIOYBHI. [lepeHeceHne MexaHW4YeCcKUuX IPUEMOB OC-
BOCHUS C MUHEpAJIbHBIX MOUYB Ha TOP(AHO-OONOTHBIE WM HA0OOPOT CHHUIKAET
IIPOU3BOJUTENIBHOCTh TpyJda. Xopouiee KadyeCTBO IIOAIOTOBKHA IIOBEPXHOCTH
MOYBbI B JaJIbHEHIIEM MO3BOJUT 3()(PEKTUBHO UCHOIB30BaTh CEIBCKOXO3SIMCT-
BEHHYIO TEXHUKY JIJIsl IOCEBA U YOOPKH PacTEHUU.

4. JIukBuganuys CE30HHOCTU B BBIOJHEHUU paloT. 151 oCBOEHUS 3eMellb
HE00X0AMMO MOAOUPATh TAKME YYACTKH, HA KOTOPBIX MOXKHO ObUIO OBl MPOBO-
JUTh padOTHI HE TOJBKO B TEIUIBIA MEPUOA, HO U 3UMOil. PaboTa 1o moarotoBke
IIOYB B TEYEHUE BCETO IoJla YCKOPSIET BBOJ IUIOIIAJAEH ISl CEIBCKOTO XO3UCT-
Ba, MO3BOJISIET COXPAHUTh KaJpbl MEXaHU3ATOPOB, 3P(HEKTUBHO U TJIAHOBO HC-
MI0JIb30BAaTh TEXHUKY KPYIJIBIA TOJ.

5. VYBs3piBaHHE BBIOMpPAEMbIX CLIOCOOOB M MPUEMOB OCBOCHHS C XapaKTe-
pPOM IIOCHEAYIOLIETO MCIOJIB30BAHUS MEJIMOPUPYEMBIX 3eMelb. PasznuyHbie
CEJIbCKOXO3SIIICTBEHHBIE KYJIbTYpbl HEOAMHAKOBO OT3BIBUMBBI K KadecTBy oOpa-
OOTKM TOBEPXHOCTH MOYBBI, YTO HEOOXOAMMO YUMTHIBATH IMpPHU NPOBEICHUU
KyJIbTYPTEXHUYECKUX PadOT.

6. MakcuManpHOE COXpPaHEHUE OPraHMYECKOro BELIECTBA IIOYBBI IPHU
BBIIIOJIHEHUH TEXHOJIOTMYECKUX OIEepaluid MO MOATOTOBKE MOBEPXHOCTH. IJTO
TpeOOBaHKE BHI3BAHO PACTIPOCTPAHEHUEM PA3IUYHBIX MPUEMOB, MPEAYCMATPHU-
BAIOIIMX OTAEJIEHUE TYMYCOBOI'O CJIOSI IOYBBI IPU YAAJIEHUU IPEBECHON pacTu-
TEJIbHOCTH, KaMHEeH U T. JI. Pa3pabotanbl U anmpoOUMpOBaHbl TEXHOJOTHUYECKUE
CIOoCOOBl M MalIMHBI, 00ECIIEYUBAIOIIUE MMPAKTUYECKH MOJHOE COXpPaHEHUE T'y-
MYCOBOTO CJIOSI ITOYBBI.

7. TloBbieHne K03 (ULIMEeHTa UCTIOJIb30BAHUSI OCBAMBAEMBIX IUIOLIA/ICH
B CEJIbCKOXO3SUCTBEHHOM IPOou3BOACTBE. [Ipu moAroToBke moBepXHOCTU HEOO-
XOJUMO MCKIIIOUaTh yCIOBUS 00pa30BaHUs BAJIOB WM KyY U CO3AaBaTh MPEAIO-
CBUIKM JUIS MOJIHOT'O MCIIOJIb30BAHUS OCBAMBAEMBIX IUIOLIAZECH B CEJIBCKOM XO-
3sqiicTBe. Banbl U Kyun 3aHMMAIOT TUIOAOPOIHYIO 3€MJIIO, IPUBOJAAT K HEJOOOpY
CEIBCKOXO3SIMCTBEHHOW MNpOoAYyKIHUH. HemomHoe ucnonbs3oBaHWe IUIOMIAAM 3a-
MOPaXMBAET YaCTh KAIIUTAJIBHBIX BIIO)KECHUI, BHECEHHBIX B MEIMOPALMIO.
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TexHonorus KyJabTYypTEXHHYECKHX pPabOT, UX KauecTBO, CTOMMOCTH BO
MHOTOM 3aBUCAT OT TEXHUYECKOI'O COCTOSHUS MOBEPXHOCTU MEIHOPUPYEMBIX
3eMeJb — 3aKyCTapEHHOCTH, 3aCOPEHHOCTH KAMHEM, HAJIMYUS KOYEK, MUKPOIIO-
HWKEHUU U T. A. 1 MenuopupyeMbIX 3eMellb TUIIMYHO OOJIbIIOe pazHooOpa-
3U€ JPEBECHON pAaCTUTENIBHOCTH, KOTOpas XapaKTEepHU3yeTcs IO pa3iIHyYHbIM
npu3HakaM. OZHUM U3 HUX SIBISIETCS] HAJIMYHUE JAPEBECHOM pacTUTEIBHOCTH Ha
€IMHHULIE TUIOIIA N,

3aCOpEHHOCTh KaMHSIMH ONPEEISAETC XapaKTepoM 3aJeraHus uxX B MOY-
BE€, pa3MepaMHt B MONEPEUYHUKE U KOJIMYECTBOM Ha rekrape. [lo xapakrepy 3ane-
raHus pa3auvyaroT KAMHHU OBEPXHOCTHBIE, ITOYCKPBITBIE U CKPBITHIE, 10 pa3Me-
py — Meinkue (cpeaHuil pasmep B nonepeunuke 10 0,3 m), cpegnue (0,3-0,6 m),
kpynssie (0,6-1 m) u BanyHsl (6osiee 1 m). Ilo crenenn 3acOpPeHHOCTH KAMHAMMU
MTOBEPXHOCTU W BEPXHErO CJI0S MOYBBI rIyOMHON 10 40 cM MeluopHupyembie
iouiaan AENAT Ha O4YeHb ciabo3acopeHHble (Ipu Hamuuuu KamHed ao 0,5
M°/ra), cnabosacopernsie (5-25 m’/ra), cpenHesacopeHHsie (25-50), CHIbHO3A-
copennbie (50-100m’/ra).

Nmeercs knaccupuKanus U MO CTENEHU 3aCOPEHHOCTU MEIHOPUPYEMBbIX
TEPPUTOPUIN MOrpeOCHHON APEBECUHOM, MHSAMH, 3aKOUYKAPEHHOCTU U JIPYTUM
HPEnsITCTBUAM 1111 00paboTKu nmouB. Ee MOKHO HalTW B CIpaBOYHOM JHUTEpa-

Type [4, 8].
2.13.2 IIpou3eoocmeo KyabmypmexHuueckux paoom

[Ipu ocBoeHUU 3eMenb, 3apOCHINX KYCTAPHUKOM U MEJIKOJIEChEM, TPUMe-
HSIOT TPU TEXHOJIOTUYECKUE CXEMBI:

1) cpe3ka pacTUTENBLHOCTH KYCTOpE3aMHu C TOCJIEAYIONIEH KOpUYEeBKOU
MHEeH U KOpHEHW KopyeBaJbHBIMU OOpOHaMHU, CrpedaHne CpPe3aHHON U BBIKOpYE-
BaHHOM peBECHHBI B BaJIbl WJIK Ky4H TPAKTOPHBIMU I'padIIsiMu;

2) pa3genpHas KOpuYeBKa KOpuyeBaTENsIMU-COOMpATEIsIMH M crpebaHue
BBIKOPYEBAaHHOW JIMKBUIHOW JPEBECHHBI TPAKTOPHBIMU IPa0IISIMH;

3) ¢pe3epoBaHHE IPEBECHO-KYCTAPHUKOBOM PACTHTEIHHOCTH CIEIIHAIb-
HbIMU MamnHamu (Hanpumep, MTII-42A).

Menxuii kycmapruk 3aJelbIBalOT B TOYBY KYCTapHHUKOBO-OOJOTHBIMU
mwiyramMmu v ¢pezamu. Ha momyrax ycTaHaBiIMBaIOT TUIOCKHE HOXKUA C OMOPHOM
appked. [Ipu nepepe3anun IepHUHBI IUIACT CKUMAIOT JIBDKEH, B IIPOPE3U KOTO-
pOil MmoMelIeH TUIOCKUM HOX, U 00eCleunBaloT IUIOTHYIO 33JIeJIKy JAPEBECHBIX
BKJIIOYeHUI B mouBy. [lnmyramu 3amaxuBaroT KycCTapHHK Ha TOP(MSHBIX U MUHE-
palbHBIX MOYBAX, €CJIM MOIIHOCTh TYMYCOBOT'O CJIOSl MOCIHEAHUX JOCTUTaeT 26-
30 cm. Kycrapuuk BeicoToit 70 1,0 M 3amaxuBaroT Ha rIyOuHY HE MeHee 25 cM,
BbicOTOM 1-2 M — Ha rimyOuny 30-35 cM u BbeicoToi Gosiee 2,0 M — Ha MIyOUHY
45-50 cm. B 3aBucumoctr ot KoHGUTypaluu, peibeda ydacTka v TYCTOTHI JIpe-
BECHOI pPaCTUTENBHOCTH MPUHUMAIOT pa3Hble CXEMbl pabOThl KyCTOPE30B: Ha
y4acTKax, OJM3KUX K KBaJpPaTHBIM. — CIIMPAJIbHYIO, Ha TPSIMOYTOJIbHBIX — 3a-
TOHHYIO, IPU HATMYUU OOJBIINX YKIOHOB — YETHOUHYIO (pUCYHOK 2.21).
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Pucynok 2.21 — Cxembl pabOThI KycTOpe3a
a — CIIupaJibHasi; 0— 3aroHHas,; B — 4YCJIHOYHAasA

[Tocne Beraniky MmiaacThl pa3ieablBaOT TSHKEIbIMUA JUCKOBBIMU OOpOHAMU
3a JBa-TpHU MPOXO0JA U MPHUKATHIBAIOT KaTKaMu. KycTapHUK, 3amaxaHHbIi B IOY-
BY, pa3jiaraercs B TE€UEHUE TPEX-YEThIPEX JIET, U CPOK BBOJA OCBAMBAEMBIX 3€-
MeJb 3aTATUBAETCA.

3anawrxa — nemeBbli U 3((HEKTUBHBIN CIOCOO OCBOEHUS 3aKyCTAPEHHBIX
3emelib. OHa MO3BOJISET UCKIIOYUTH PsAJl ONEpaluil 1 MallkH 10 Cpe3Ke, KOop-
YeBKE, CrpeOAHUI0 U YHUUTOKEHUIO JpeBecHON Macchl. OCBOCHHUE 3aKyCTapeH-
HBIX 3€MEJIb METOJOM 3allalllKd B 2-3 pa3a ACUIEBJIE CPE3KU KyCTapHUKA U TO-
cienyroumen ero yoopku u B 3-4 paza — KOpUeBaHUs KyCTapHUKAa KOpYeBaTes-
Mu-cobuparensimu. OgHako 3anaika umeer orpannueHus. OHa 1enecoodpasHa
Ha TUIOIIAJSNX, HE TPEOYIOMMX 3HAYUTEITHHBIX IUIAHWPOBOUYHBIX paboT, 0e3
OO0JBILIOTO KOJMYECTBA KPYMHBIX MTHEH, HE 3aCOPEHHBIX KAMHEM, C MOILIHOCTbIO
TYMYCOBOTO WM TOP(PSHOTO cliosi HE MeHee 22-25 cM. 3amnmaxuBaroT KyCTapHUK
KycTapHuKoBO-0010THEIMU TiTyramu [IBH-75, TTIKB-75, TIKB-100, TIBH-100A,
ITKBH-100M wu np.

Kpynuwiii kycmapruk cpe3aroT KycTope3aMu WM OyibA03epaMu, a crpe-
6aoT B Kyur 00beMoM 710 300-400 M’ TPaKTOPHBIMH IPAGIAMHU HITH KOpUEBaTe-
assMu-coOupatensiMu. Pabota arperatoB HauOosiee 23p(eKTHBHA B 3UMHUX YCJIO-
BUSIX 110 MEP3JIOMY IPYHTY HpPH TOJIIMHE CHEKHOIO MOKpoBa He Ooisiee 50 cMm.
Kyun cxuraroT BECHOM MOCIE TOro, Kak pacraer cHer. Jletom KopueBaibHOU
OOpPOHOM KOPUYYIOT OCTaBIIMECS MHU C OJHOBPEMEHHBIM HM3BJIEYEHUEM KOpPHEU
KYCTapHHKA.

Ambl u HepogHOcmuU 3apaBHUBAIOT Oynbao3epaMu. [lepBuuHyro Bemamky
TaKUX YYaCTKOB MPOBOAAT KYCTaPHUKOBO-OOJOTHBIMU IUTyTaMH Ha TIIyOUHY A0
25 cMm Ha MHHEpaIbHBIX MOYBax U Ha TiIyouny 30-35 cm Ha TopdsubixX. [lnacTer
pa3enbIBalOT TSHKEIBIMU JIMCKOBBIMU OOpOHAMHM 3a JABA-TPU MPOXO0Ja. 3eMIIH,
OCBOEHHBIE IO TAKOM TEXHOJIOTMH, B IIEPBBIN T'OJ] 3aCEBAIOT CEMEHAMU 3€PHOBBIX
KYJbTYP, OJHOJIETHUX U MHOTOJIETHHUX TPAB.

JIns cpe3kn KyCTapHMKAa M MEJKOJEChs] TPUMEHSIOT KycTtopessl [[-514A,
JI1-24, Kb-4A u npyrue ¢ nmaccuBHbIM padouuM opraHom. OHU MOTYT cpe3aTh
CTBOJIbI JIPEBECHBIX pacTeHuil quamerpom A0 20 cM. MammHbl paboTaroT Xopo-
110 TOJIBKO C OCTpPhIMM HOXamMu. Ha pacumcTke y4acTKOB OT KyCTapHUKOB U
MEJIKOJIEChSI MOYKHO TaKXe€ HMCIOJIb30BaTh KycTope3bl Tuna KMM-2, KOM-2,8.
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[lepBasg mammHa npenHa3HA4Y€HA JUIA CPE3KU MEJIKOTO KyCTapHHKa B 3MMHEE
BpeMsi, BTOpasi KyCTapHUKAa U MEJIKOJIEChs C AuameTpoM cTBoJioB 0 10 cM. B
OTIIETBHBIX CIy4Yasx JUisl CPE3KH KyCTApPHUKA U MEJIKOJIEChS MPUMEHSIOT OyIib-
no3epbl. Cpe3aHHbIl KYCTapHUK U MEJIKOJIEChE KYCTAPHUKOBBIMU TpaliIsiMU
crpebaroT OJJHOBPEMEHHO WM MapajlIeNIbHO CO CPE3KOM.

Kopuesky npeBecHO-KyCTapHUKOBOM pPACTUTENBLHOCTH MPOU3BOIAT KOP-
yeBarensamu-coouparensmu [-210B, J1-2100°, J1-496, J1-513A, JI-695A. Kop-
YEBKY TOJICTOMEPHBIX JEPEBLEB U IMHEHU quameTpoM Oojiee 50 cM 3TUMHU KOpUe-
BaTeJISIMHU BBINIOJIHATH BECbMa TPYJHO, a AuameTrpom Ooinee 80-100 cm BooOIIe
HEBO3MOXKHO. [[1s1 oOyerdeHus KOPYEBKHM KOPHH MPEABAPUTEIILHO 00pe3aroT
0apoBBIMU YCTaHOBKaMHU. TOJCTOMEpHBIE NMHU M JCPEBbS MOXKHO YJAJATh
B3PBIBHBIM CITIOCOOOM.

[Inomanes OYMIIAKOT OT MHENM U KOPHEH, YUUTHIBasA MX pasMepbl. [[HU n
KOPHHU IIpU JUaMeTpe KOPHEBOM LIEHKH IPEBECHBIX PACTEHUM A0 6-7 CM MOYKHO
3araxuBaTh KyCTapHUKOBO-OOJOTHBIMM IUTyramu. I[lHum amamerpom 6-15 cm
yIAJISI0T B JIETHEE BpeMs B JIBa cjella HaBeCHOW penibcoBoil 6oponoit bH-01
i 6oponoit K-1 na tpakrope T-100 MI'C. Banbl win ky4uu, o6pa3oBaHHBIC B
pe3ynbTaTe crpeOaHusi JIECOKYCTapHUKOBOM PACTUTEIBHOCTH, JUKBUIUPYIOT.
CHayasia ux pa30UBaIOT, a 3aTEM MEPETPAXUBAIOT. DTH ONEPALUU OCYILECTBISA-
I0T C pa3pbIBOM B 7-15 nqHei, 4ToObI 3eMJIsl MPOCOXJIa U XOPOILIO OTAEIHIIACH OT
JIPEBECUHBI NIPU NEPETPAXUBaHUU. [IepeTpaxXruBarOT Bajbl U Ky4d KOpYEBaTEN -
MU-COOMpATEISIMU UK IKOPHBIMU LEMSAMH, arpEraTUPyeMbIMU C ABYMSI TPAKTO-
pamu. YToObl IpeBecruHa ObICTpee pasiioKUiIach, TAKUE OMEPALUU MPOBOISAT He-
CKOJIBKO pa3, HEPA3JI0KUBLIMECS OCTATKU CrpebaroT B Ky4d WU BBIBO3SAT 3a Ipe-
JIeNbl OCBaMBAaE€MOM TEPPUTOPUU. B OTHENbHBIX CllydasiX Ha MUHEPAJIbHBIX 3€M-
JSX BaJlbl U Ky4M TOCIE TepeTpsxuBaHus cxuraroT. Ha TopdsaHO-0010THBIX
MOYBAX CXKUTATh JIPEBECHHY 3aIPEILEHO B LEIAX MOKapHON OE30MMaCHOCTH.

@pezeprvimu MammHamu MTII-42A, MIIT-1,7 u ®KH-1,7 kycrapHuk
U3MENBbYAIOT M TMEepeMEeNIMBalOT ¢ MOo4YBOM. OIHOBPEMEHHO (pe3epoBaHUEM
YHUUTOXKAIOT KOYKHU, MEJIKKE ITHU U U3MENbYAIOT BEPXHUH Cil0il Topda.

OTOT cnocol 3aMeHsIeT BCe Olepaliu OCHOBHOM M MPEIOCeBHOM o0pa-
OOTOK IMOYBBI U Cpa3y ke IMOCJe MPUKATHIBAHUS MO3BOJIIET MPOBOAUTDH MOCEB.
®pe3epoBaHUEM 33JI€IbIBAIOT KYCTAPHUK TUAMETPOM 10 12 cM U BbICOTOM 10 6
M. Haunbonee apdexrtuBeH 3ToT crnocod Npu OCBOCHUH OCYIIEHHBIX TOP(SIHU-
KOB, 3apocuux KyctrapHukoM Ha 60-100%. Cxembl paboThl ppe3epHON MAILIUHbI
IIPUBE/ICHBI HA PUCYHKE 2.22.

K nHepocratkam (ppe3epHbIX MaAIIMH OTHOCUTCS MPEXkKIE BCErO UX CPaBHU-
TEIbHO HU3Kas npousBoautensHocTh (0,2-0,3 ra 3a cmeny). Kpome Toro, mpu
(dbpezepoBanuu TOp(PsTHOM 3aI€KH, 3aPOCIICH TYCThIM KYCTAPHUKOM M € 0OJIb-
[IMM KOJIMYECTBOM MOTpeOEeHHOM IpeBECUHBI, HAOII0JaeTCsl CUIIbHOE 3aCOPEHUE
MOBEPXHOCTH IIETION, KOTOPYIO IPUXOIUTCS COOUPATH BPYUHYIO.
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Pucynok 2.22 — Cxemsl paboThl (ppe3epHoit MamHbl Ha 20-MeTPOBBIX ()
1 Ha 40-MeTpoBbIX (6) KapTax

Kouxu Ha ocymiaemMpIX 3eMJISIX B 3aBUCUMOCTH OT MX BHJA JUKBUIUPYIOT
pa3IMYHBIMA MeXaHu3Mamu. [IpuBanyHHBIE KOUKM yNAIAKOT KOPYEBATEISIMU-
cobupareasiMi U APYTUMUA MEXaHU3MaMU B MPOIECCE KOPUEBKU JE€PEBHEB, ITHEH
U kamHell. Hu3kue 3eMisiHble KOUYKM YHMUTOKalOT OOPOHOBAaHUEM WM IUIEH-
(doBaHNEM pENbCOBBIMU BOJOKyIIamMHu. KpymnHble KOUKH JMOO AMCKYIOT TsXKe-
JBIMU JMCKOBBIMU OOpOHaMH € MOCIEAYIOUIUM pa3paBHUBAHUEM PEIbCOBBIMU
BOJIOKYIIIAMHU, JIUOO U3MENIbYatOT O0JIOTHBIMU (hpe3aMu, a 3aTEM ITPUKATHIBAIOT.

PaboTbl mo o4yncTKe mojiel OT KamHell BHIMOJHSIOT B JBa dTana. Ha mep-
BOM JTale OJHOBPEMEHHO C yAAJIEHUEM JIECHOW M KyCTaPHUKOBOW PACTUTEINb-
HOCTH WJIH MOCJIE HEro yOuparoT KpynHble kaMHU. Ha BTOpoM »Tame yOuparot
KAMHU, U3BJICUCHHBIE U3 MAXOTHOIO CJIOSI B MPOLIECCE BCIAIIKYU HUIIN MTOCIE HEE.
KpynHble M cpelHHE KaMHM YIAIAKOT KopueBarenem-norpy3dunkom KbII-2,
KopueBareneM-cooupareneM noBopoTHeM KCII-20, xamHeyOOpouHOW Mariu-
Hoit YKII-0,6, xamuenogbopmmkom YCK-0,7. lns TpaHCHOPTUPOBAHUS BbI-
KOPYEBAHHBIX BAJIIYHOB 3a MPEAENBI MOJEN TPUMEHSIOT METALIMYECKUE JTUCTHI,
TPaKTOPHBIE CAaHM, TPOCHI, camopasrpyxaromuecs Jbbku JIC-4, TpakTopHBIE
nputiensl [1BK-5,0. Menkue kamMHU ynansitoT KaMHEYOOPOUYHBIMU MAIlIMHAMHU
KYM-1,2, MKII-1,5.

[Tocne ynanenus QpeBECHO-KYCTAPHUKOBOM PACTUTEIBHOCTH, KAMHEU U
JIPYTUX MEXaHUYECKHX MPEMATCTBUN N1 00pabOTKH MOJieH MPOBOJSAT BBIPAB-
HUBaHUE MOBEPXHOCTU. [lnaHuposounvie pabomel Ha METUOPUPYEMBIX 3EMIIIX
JeNSAT Ha CIEAYIOIINE BUIBL: JIMKBUJALUSA MPOQUIBHBIX 3€MJIISTHBIX COOpYXKe-
HUW, MIEpBUYHAsI CTPOUTEIIbHAS IUJIAHUPOBKA, DKCILTyaTAllMOHHAS IIJIAHUPOBKA.
JIukBuaanuo TPOPUIBHBIX 3€MIISIHBIX COOPYKEHUH (SIMbl, KaHABbI, TPAHIIEH,
BaJibl) BBIMOJHAIOT Oylibllo3epaMu, ckpenepaMu. [lepBHUUHYIO CTPOUTENbHYIO
IJJAHUPOBKY Ha TSKEJBIX MOYBAX MPOBOJSAT MOCIIE BCIAIIKH, HA JIETKUX — MTOCIIE
TUcKoBaHMs. Ee BBIMONHSIOT rpeiliepaMu, cKpenepaMu, HHoraa 0yibao3epamu.
OTnenouHyro, a Takke JKCIUTYaTAallMOHHYIO IUIATMPOBKY BBINOJHSAKOT JIUHHO-
0azoBeiMH T1aHUpoBIIMKaMU [1-2,8; 11-4; [TA-3, SKOpHBIMH LENSMU U APYTUMH
MPUCIIOCOOICHUSAMU TIOCTIE OYMCTKH U PBHIXJICHHUS] BEPXHETO Ciosi MO4YBbl. OHU
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paboTarOT B 3aBUCUMOCTH OT KOH(UTYPAITUH TTOJISI TIO KOJIBIIEBOW CXEME HJIU 3a-
TOHHBIM criocoboM (pucyHok 2.23) [15, 25].

Y

_

Harpabiexue naxomel

0

Pucynok 2.23 — CxemMbl ABUKEHHUS INIAHUPOBILMKOB
a — KOJIblIeBasi; O — 3aroHHas; e, 2, 0 — COOTBETCTBEHHO Ha 1, 2 u 3 yJacTkax;
[ — V — HampaBjieHUe IPOXO0/I0B IUIAHUPOBIIIUKA

2.13.3 Oxyavmypueanue ocyuiaemulx 3emeJib

Meponpusitus 10 nepeutHoOMy OKYIbMYPUSAHUI0 3€MEIb TIPOBOAATCS MO-
cJie IPOBEJEHUS KYJIbTyPTEXHUUECKUX padoT.

MHorue ocymaemple 3€MJIM OTJIMYAKOTCS HU3KUM €CTECTBEHHBIM ILIO0-
ponueM. IlosTomMy BakHasl 3ajadya MOBBILIEHUS IIOJOPOAUS METHOPUPYEMBIX
3eMeJIb — UX OKYJIbTYpPUBAHHUE.

UYToObl OKYJIBTYPUTH MOYBBI, HEOOXOAMMO CO3AAaTh JOCTATOUYHO MOIIHBIN
BBICOKOIUTOAOPOAHBIN MAXOTHBIN CJIOW, HEUTPAIU30BaTh MOBBIIICHHYIO KHACIIOT-
HOCTb, BHECTH HEOOXOJUMBIE yJIOOpEHUs, MPOBECTU arpoOMEIMOPATUBHYIO 00-
paboTKy 1ouBbl. CelbCKOXO03IMCTBEHHOE UCTOJIb30BAHUE 3€MENb TAKXKE JOJIK-
HO CIIOCOOCTBOBAThH MOBBILIEHUIO IOAOPOIUS MTOYB.

VYBENUYUTh MOIIHOCTh MAXOTHOTO CJIOSI MOKHO PA3JMYHBIMU NYTSIMHU B
3aBUCUMOCTH OT €CTECTBEHHOTO IJIOJIOPOAMS, MEXaHUYECKOTO COCTaBa MOYBHI,
KOJIMYECTBA BHOCHUMBIX OPraHHYECKHX yIOOpEHU#, U3BECTH U IPYruXx (HakTo-
poB. Hampumep, Ha mouBax CpaBHUTEIBHO BBICOKOTO M CPEIHErO IUIOAOPOIHUS
JIETKOTO MEXaHWYECKOI'0 COCTaBa YBEJIMYEHHUE IMAXOTHOTO CJIO0S BBIOJIHSIOT ITy-
TeM 0€30TBAJILHOTO PhIXJIeHUs Ha r1yOuHy 30-35 cM WM myTeM NMpUIaxuBaHUsS
3-5 ¢M MoANaxoTHOro cioA 3a OAMH mpueM. IIpu 3ToM B MOYBY AOJKHBI BHO-
CUTBCS OpraHndeckue yaoOpeHus B KoiaudectBe 3-10 T Ha KaKIblii CAaHTUMETP
MPUNIAXUBAEMOTO CJOSA, a TAKKe M3BECTh. JIJIsl phIXJIEHUS MCMOIB3YIOT TUCKH
ITK-4, ITJIH-4, oObIuHbIe TUTYTH 0€3 OTBAJIOB M PHIXJIUTEIIH.

OCHOBHBIMH criOcOOamMu MEPBUYHON 00paOOTKU BHOBH OCBAaMBAEMBIX 3€-
MeJIb SIBJISIFOTCSl BCHAIIKa ¢ 000pOTOM IjlacTa U O0e30TBajbHas 00paboTKa Moy-
Bbl. [lociie MoBEpXHOCTHOM MOATOTOBKH MPOU3BOIAT BCIAIIKY 3€MEJIb MPULIET-
HBIMH WJIM HABECHBIMH KYCTapHUKOBO-OOJIOTHBIMU ITyraMu. [ yOuHa Bemamku
3aBUCUT OT MOIIHOCTU T'yMYCOBOI'O CJIOSl Uiu Top(siHoi mouBbl. [Ipu HEOOB-
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IO MOUIHOCTH T'yMYCOBOTO CJIOSl MEPBUYHYIO 0OpabOTKY BBIMOJHSIOT 0€30T-
BaJIbHBIMU OpPYAMSIMH, & PhIXJICHUE Ha TIIyOuHYy 10 12 cM — TsDKENbIMU AUCKO-
BBIMH OOpPOHAMH.

Ha xopoio ocymeHHbIX ydyacTkax TOp(SHBIX MOYB O] 3€PHOBBIE KYJIb-
TYypbl 1 MHOTOJIETHUE TPAaBbl JIYUIIIUM CIIOCOOOM MEPBUYHON 00PaOOTKH MOYBBI
ABIIeTCs (ppe3epoBaHre O0e3 BCHAIIKH, Yallle BCETO B JIBa, MHOT/IA B TPH ClIea.

Bo Bpemsi Menuopanuu BHOCST MHHEpPalbHbIE U OpraHUYecKue ynoope-
Hus. [locneanne He TOIBKO OOOTAAIOT TOYBY MUTATENbHBIMH BEIIECTBAMU, HO
Y YJIy4YIIAlOT €€ BOJHBIM, BO3AYIUIHBIA W TEMIIEPATYPHBIA PEXKUMBI, IEATEIb-
HOCTb MUKpOGIopsl. HOpMbI BHECEHHSI OPTaHUYECKUX YAOOPEHUN MPUMEHSIIOT
B 3aBUCHMMOCTU OT MPOHM3BOJACTBA pabOT M €CTECTBEHHOTO TUIOAOPOIMS MOYBHI
(tabnuia 2.13). HopMbl BHECEHUsI MUHEpaATIbHBIX YAOOpEHU Kak sl BOCCTa-
HOBJICHUS TIOYBEHHOTO TUIOAOPOJAHMS, TaK W JJI MOCIEAYIOMIEro OKYJIbTypHBa-
HUS yCTaHaBIMUBAIOT U (EepEeHIIMPOBAHO, C YUETOM COJEP)KAHUS MUTATEIbHBIX
3JIEMEHTOB B IOYBE.

Ha TtopdsHO0-0010THBIX OYBaX HU3MHHOIO THIA BO3MOXXHO MOJy4YEHHUE
BBICOKHX YPO’Ka€B BCEX CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP C IPUMEHEHUEM JIUIIIb
MUHEPATBHBIX yA00peHuil. OpraHnyeckue BEIIeCTBa BHOCAT B HEOOJBIINX J0-
3ax Ha 00JIOTaX MEPEXOJHOro THUIA U Ha BbIPAOOTaHHBIX TOP(SIHMKAX C IEJIBIO
yCUJIEHUSI OMOJIOTMYECKON aKTUBHOCTH MUKPOOPTaHNU3MOB.

[Tocne ocymeHust M KyIbTypTEXHHUECKUX PabOT €IMHOBPEMEHHO C BHE-
CEHHEM OpPTaHMYECKUX YAOOpEeHUH 0053aTeTbHO MPOBOSAT M3BECTKOBAHUE KHC-
JIBIX TIOYB.

Kpome cHMKEHHS KUCIOTHOCTH, M3BECTKOBAHUE YIYy4IIaeT a30THOE M
dbochopHOE MUTAHHE PACTEHHI B pe3yJbTaTe KakK pas3yIoKEHUS OPraHUYECKOro
BEILECTBA MOYBBI, TaK U MIEPEX0a TPYAHOIOCTYIHBIX (ochaToB kKene3a U allto-
MUHUA B 60Jiee JocTynHbIe ocdaThl Kanbius. Ha n3BeCTKOBAaHHBIX MTOYBAX IO~
BBIIIAETCS JAOCTYNMHOCTh KalMsl U psiAa MHUKpPORJIEMEHTOB. M3BecTKkoBaHHE IO-
BbIIaeT 3((PEKTUBHOCTh BHOCHUMBIX YIOOPEHUN M CIIOCOOCTBYET YCKOPEHUIO
OKYJIbTYPUBAHUSI KUCIBIX TOYB. M3BeCTKOBaHHbBIE TIOYBBI UMEIOT Oosiee Ojaro-
IIPUSITHBINA BOJIHBIA U BO3AYILIHBIN PEXKUMBL.

MHorue HeOnaronpusaTHbIE CBOWCTBA OCYLIAEMbIX TOPPSHBIX MOYB, OCO-
OCHHO MX TEIUIOBOM PEXHUM, MOKHO YCTPAHUTh MyTeM JO0OABOK MUHEPAIHLHOTO
rpyHTa (3emiieBaHus). Kpome mpsMoro moyioKUTEIHHOTO BIMSIHUSI Ha TIOYBEH-
HBIE TIPOIECCHl M BO3JETBIBAEMbIE KYJIbTYpHI, JOOABKM MHUHEPAIHLHOTO TPYyHTa
BBI3BIBAIOT MOBBIIIEHUE HECYIEeH CIIOCOOHOCTH TOYBBI, YTO 00ECTIEUNBALCT JTyd-
IIyI0 TPOXOAUMOCTh MAIlMH M CEIbCKOXO3SMCTBEHHBIX arperaToB, CHIDKAET
OIMACHOCTH MOKAPOB U BETPOBO 3PO3UHU.

MuHepansHBI TPYHT MPUMEHSIIOT Ha TOP(MSHBIX MOYBAX C 30JbHOCTHIO
meHee 15%, a Ha okelle3HEHHBIX TOp(ax HEe3aBUCUMO OT WX 30JIbHOCTH. B Ka-
YecTBE MUHEPAJIBHBIX T00ABOK MOKHO MCHOJb30BaTh MECKH, CYNECH, CYTITMHKU
Y TJIVHBI.

HopMmbl MuHepaiapHOTO rpyHTa AJisi OBOILE-KOPMOBBIX CEBOOOOPOTOB CO-
craBistor 400-500 M’/ra, a MOIEBBIX H TyroBo-KOpMOBBIX — 200-300 M’/ra.
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Tabnuma 2.13 — HopMmbl BHECEHUS OpTraHUYECKUX YAO0OpEHU

I BOCCTAHOBJICHUA TINIOAOPOAUS, T/Ta

o361 ynoOpeHuii mpu ypoBHE

Pabota TI0I0POINSl TIOYBBI
HU3KOM CpeTHEM | BBICOKOM
CTpouTenbCTBO CUCTEMATUYECKON OCYIIUTENBHOM
U OPOCUTEIBHOMN CEeTU 30-45 20-30 15-20
KopueBanue KycTapHUKa U MEJIKOJIECHS:
peaKoro 30 20 10
CpEIIHETO 45 30 15
TyCTOTO 60 40 20
PasznenbHOE ynaneHne Ha3eMHOM 4acTH APEBECHOU
PaCTUTETBLHOCTU U KOPHEH MPU 3aPOCTHOCTHU:
penkoun 15 10 5
cpeaHen 30 20 10
rycTon 45 30 15
KopueBanue nHeil u 1epeBbEeB TUAMETPOM
6osee 12 cM, mr/ra:
1o 100 30 20 10
100-200 45 30 15
6oxee 200 60 40 20
JlukBuaanus mpoUIBHBIX 3eMIISIHBIX PadoT (3a-
CBIIIKA 5IM, KaHAB | IIp.), M’/ra
1o 100 15 10 5
100-150 30 20 10
6oxee 150 45 30 15

OKynIbTYpUBAHHMIO MOYB M TMOBBIIIEHUIO MX IJIOJOPOAUS CHOCOOCTBYET
TaK)Xe MPaBWIbHOE HCIOJIb30BAHUE MEIMOPUPYEMBIX 3eMelb. [Ipu BhipamnuBa-
HUU CEJIbCKOXO3SIMICTBEHHBIX KYJIBTYpP Ha TOP(SIHO-OOJOTHBIX MOYBAX HEOOXO-
JUMO YYHUTBIBATh X MUHEPAIU3ALUIO U CPAOOTKY MOJI BO3ACHCTBUEM BHEUIHUX
¢daktopoB. IloaTomy st yBeIMUYEHHUS TOITOBEYHOCTH TOPPSHUKH MOIIHOCTBIO
10 1 M pekomeHayeTcs HMCNOJIb30BaTh MOJ MHOTOJETHUE TpaBbl. Eciu mor-
HOCTh TOP(SHBIX MOYB MNPEBBIIIAET 1 M, HA HUX MOYKHO MPUMEHATH CEBOOOOPO-
ThbI, B COCTaBE€ KOTOPBIX MHOT'OJIETHHE TpaBbl JOJDKHBI 3aHUMaTh He MeHee 50%

miomanu [8, 15].
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3 OpocuresibHbIE MeJTMOPAITAN

OpocumenvhubiMu  MeauopayusmMy Ha3bIBAETCS KOMIUIEKC HWHKCHEPHO-
TEXHUYECKUX W OPraHU3alMOHHO-XO3AMCTBEHHBIX MEPONPUATHN, HAIPABICHHBIX
Ha YJIYYIIEHHUE YCIIOBUM CEIbCKOXO035MCTBEHHOTO ITPOU3BOJICTBA HA TEPPUTOPUSIX C
HEI0CTATOYHOW M HEYCTOMUMBOM €CTECTBEHHOW BIAro00eCne4eHHOCTHIO.

I{enpro OpoLIECHNS SIBISIETCS PETYIMPOBAHAE BOJHOTO U CBSI3aHHBIX C HUM
BO3IYIIIHOTO, MHIIEBOT0, COJIEBOIO M TEIIOBOTO PEKMMOB IOYBBI IS ITOTyYe-
HUS BBICOKMX M YCTOWYUMBBIX YpPO’KAEB CEIBCKOXO3AMCTBEHHBIX KyJIbTyp. Opo-
IIEHHUE, Hapsly C arpOTEXHUYECKUMHU NPUEMaMHU, JT0JKHO CIIOCOOCTBOBATh CO-
XPaHEHHIO U MOBBIIIEHUIO IIJIOXOPOAUS ITOYB.

Ecnu cpaBHUTH €CTECTBEHHOE YBIAQ)XKHEHHME MOYBBI (aTMOC(EpPHBIE OCaj-
KH) C IMOTPEOHOCTBIO CEIbCKOXO3AMCTBEHHBIX KYJIbTYP B BOAE (BOAONOTpeOIIE-
HUE), TO CTAHET OYEBUJIHBIM, YTO B OCTPO3aCYIUIMBBIX U 3aCYLUIUBBIX paioHaX
Halleil CTpaHbl OPOLIEHUE SIBIISETCA O0S3aTENIbHBIM YCIIOBUEM 3€MJIE/CIINS, B
II0JIy3aCyLUINBBIX paliOHaX OPOILICHHUE HOIOIHSAET HEIOCTATOYHOE KOJIMYECTBO
OCaJIKOB M HEPAaBHOMEPHOE MX PACIPEIEICHHUE, BO BIAXKHBIX U IMOITYBIAKHBIX
palloHax ciy’KaT JUisi BOCIOJHEHHS KPAaTKOBPEMEHHBIX Ae(ULMTOB BIlard, a
TaK)Xe KaK MPOTUBO3aMOPO3KOBBIE U YIOOPUTEIbHBIE MEPBI.

3.1 Buabl opocuTeIbHBIX MeJTHOPALMIA.
Ionsitue 00 OpocUTENBbHOI CHCTEME

OpocutenbHble MENIHOpAallUd B 3aBUCUMOCTH OT MPHUPOIHO-XO3SICT-
BEHHBIX YCJIOBUH Pa3JeisaioT Ha YBIAXKHUTEIbHBIE U CIICHUATIbHBIE.

K yenasicnumenvnviv OTHOCAT PETyNIIPHOE W OJHOPA30BOE OPOIICHHE.
[Ipu perynsipHOM, OpOIIEHUU TTPOU3BOJUTCS CUCTEMAaTHYECKasl Mojjaya BOJIbI Ha
MOJIsl B COOTBETCTBUU C MOTPEOHOCTSIMU pacTeHui. [[Jis 5Toro Buaa opoIieHus
HEO0OXOJIMMO UMETh MOCTOSHHBIM UCTOYHUK BOJIbI, TOJIOBHOE BO103a00pHOE CO-
OpY’KEHUE U OPOCUTEIBHYIO ceTh. [Ipy 01HOPA30BOM OpOIICHHHU MOYBA YBJAXK-
HSETCS OJIMH pa3 B TOJl MyTE€M 3aTOILICHUS TJIOMIAJM MTaBOJIKOBBIMU BOJAAMHU PEK
Y TaJbIMHU BOJaMH, CTEKAIOIIUMH CO, CKJIOHOB (JITUMAaHHOE OPOIIICHUE).

K cneyuanvuviv OTHOCAT: OKUCITUTEIHHO-YAOOPHUTEIBHBIC TOJHMBBI HA
noiMax pek, y100pUTeIbHbIC MOJUBBI PACTBOPAMH YI00pPEHUH, X03SMCTBEHHO-
OBITOBBIMH U KUBOTHOBOJYECKHUMH CTOKAMH, OTCTUIUTEIbHBIE TTOJMBBI JIJISI CO-
TpeBaHMs TIOYBHI U 711 OOPHOBI C 3aMOPO3KaMHU.

Haunboinee coBepiieHHO peryiaupyeT BOAHBIA U CBSI3aHHBIE C HUM TEIUIO-
BOW, MUIIEBOM, COJICBOM U BO3AYIIHBIN PEXUMBI PETYIISIPHOE OPOILIECHUE.

OpouieHue 3eMeilb UMEET MOJI0KUTEIBbHOE U OTPULIATEILHOE: BIMSHUAE Ha
OKPY’KaIOITYyI0 cpeay (MMOYBbI, PACTEHHUS, MUKPOKJIUMAT, BOJIOUCTOYHUKH U JIP.).

K monoxurenbHOMY BIUSIHUIO OTHOCSITCSI: OCBOCHHE IETUHHBIX U TTOBBI-
[IEHWE MPOJYKTUBHOCTU CTApPOMaXOTHBIX 3€MeJlb, TTOBBIIICHUE KYJIbTYpPHI 3€M-
JIEAENUsl, MHOTOJIETHEE WJIM CE30HHOE PETYJIMPOBAHUE PEK, ONTUMAIBHOE PETy-
JMPOBAHUE BJIATM B MOYBE, YIYYIIEHUE MUKPOKIMMATA MOYBHI U BO3/lyXa, yBeE-
JUYEHUE, COAECPKAHUS OPraHUYECKHX BEIIECTB B IOYBE W YIYUYUIEHUE, €€
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CTPYKTYPBI, BEIMBIB BPEIHBIX COJIEH M3 KOPHEOOMUTAEMOTO CJIOSI TOYBHI, yIIyd-
IIICHHUE YCBOSIEMOCTH YIAO0OpEHMM, yCHICHHE, MUKPOOUOJOTHUECKUX TPOIIECCOB
B [TI0YBE, CHIDKCHHE YJISTbHBIX COMPOTHUBIICHUHN IIPU 00paObOTKE MOYBHI U JIP.

K oTpunarensHOMy BIUSHHIO OTHOCATCS (OCOOCHHO NIPH Ype3MEPHOM
OpOIIEHUU M TIJIOXOM KadyeCTBE BOJIbI): 3aCOJICHHME W OCOJIOHIICBAHHUE TOYBHI 3a
CYET MOCTYIUICHUS BPEIHBIX COJICH C OPOCUTEIBHOM BOJOM WIIM 3a CUET MOCTYM-
JICHUSI BPEIHBIX COJIEWM M3 HMKHUX TOPU3OHTOB IPU YEPETOBAHUU YBIIAXKHECHHUS
Y BBICBIXaHUS IOYBOIPYHTOB, a TAKXK€ MPHU MOIbEME MUHEPATN30BAHHBIX TPyH-
TOBBIX BOJI, BRIMBIB ITUTATEIBHBIX BEIIECTB M3 KOPHEOOHUTAEMOTO CIIOS, Pa3py-
IIICHUE CTPYKTYPHl M YIJIOTHEHHE MOYBBI YBEIWYEHUE KOJIMYECTBA 00pabOTOK
(KynbTUBAIMS) TIOYBKI U JIP.

Takum 00pa3oM, 1Sl TOBBIIIEHUS BCECTOPOHHETO MOJIOKUTEIBHOTO BO3-
JEeUCTBUSL OPOIIECHUS Ha BHEIIHIOK CpeAy HEOOXOIUMO TIIATebHOE 000CHOBA-
HUE PEryJIMPOBAHMS, MPEXKIE BCEro, BOJHOTO pexuMa nous. [IpaBunbHOE npu-
MEHEHHE OPOIIEHUs CIIOCOOCTBYET MOBBIIICHUIO MJI0I0OPOIUS MTOYBBI, YIIyUIIIaeT
MUKPOKJIUMAT U (DOPMUPYET BHICOKHI U YCTONUMBBIN yporKail CeTbCKOXO03SHCT-
BEHHBIX KYJBTYD.

Opocumenvnas cucmema, AEUCTBYIOIIAS PETYISIPHO, COCTOUT H3 Clie-
JTYIOITUX OCHOBHBIX 3JIEMEHTOB (pUCYHOK 3.1):

— UCTOYHUKA OpOIIeHUs (peKH, Mpy/a, 03epa, BOJAOXPAHWIUIIA, CYIIECT-
BYIOIIIETO OPOCUTEILHOTO KaHaJIa BBICIIETO MOPSIAKA, MTOA3EMHBIX BO);

— TOJIOBHOTO BOJI03a00PHOTO COOPYKEHUS — ITI03a-perysropa (Ipu ca-
MOTEYHOM OPOIIEHUN) WJIM HACOCHOW CTaHIMH (TIPU MEXaHUYECKOU TMojaaue BO-
IIbl), TpeIHAa3HAYEHHBIX MJIs1 3a00pa BOJbI M3 MCTOYHUKA OPOIICHUS B OPOCH-
TEJIbHYIO CETh;

— MarucTpajbHOIO KaHalla Wik TPyOONpOBO/ia, TPAHCIIOPTUPYIOIIUX BOY
OT TOJIOBHOT'O COOPYKEHUS 10 OPOIIAEMOr0 y4acTKa;

— pacupeeTUTENbHBIX MPOBOIAIIMX KaHAJIOB WJIM TPYOOIPOBOIOB s
pacrpeieseHrs BOJIbl U3 MaruCTPaJIbHBIX KaHAJIOB WJIM TPYOONPOBOIOB MEXKITY
OT/ICJIbHBIMU Y4aCTKaMU U TMOJISIMU;

— CUCTEMBbI OPOCHUTENEH, OTKPBITHIX WJIM 3aKPBITHIX JJI PaBHOMEPHOIO
pacrpeneneHus BoJbl MEXAY PAaCTEHUAMH B Mpejiesiax MOJUBHOTO y4acTKa WIH
MOoJa4M €€ K JOK/I€BaIbHON TEXHUKE;

— COOPYKEHHI HAa OPOCUTEIBLHON CETH, yCTPAUBAEMbIX B TOJIOBE KaXKJI0TO
KaHajga, MECTaxX IMPECEUCHHUS C MHXXCHEPHBIMM KOMMYHHUKAIUAMH (JIOPOTaMH,
Pa3TUYHBIMH TPYyOOITPOBOIAMU, TIOI3EMHBIMH M BO3AYITHBIMH JIMHUSIMH CBSI3HU U
MOJIO0OHBIMH COOPYKCHHSIMHU) U CITYXKAIUX JJIST PETYIUPOBAHUS TTOAYX BOJIBI,
CONPSIKEHUS TOPU3OHTOB BOJIbI, PEOOJICHUS PA3IUYHBIX NMPEMSITCTBUM U T.I1.,

— BOJOOTBOJSIIECH U JPEHAXKHOM CETH, IMPEIHA3HAYEHHONW COOTBETCTBEH-
HO JIJIsl OTBOJIa U30BITOYHOTO KOJIMUECTBA MOJIUBHBIX U IPEHAXKHBIX BOJI;

— CETU JOPOT IJIA MPOe3/1a MOJUBHOW U APYTOU TEXHUKHU B MPOLIECCE DKC-
IUTyaTaluy y4acTKa,

— CaMOM OpOIIAEMOM TEPPUTOPHUM, TNI€ BBIPAIIUMBAIOTCS OPOIIAEMBIC
KyJabTyphI [18].
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Pucynok 3.1 — Cxema opocuTenbHOM ceTH
a — OpOIlIEHUE TOXKAEBaHUE Ha 3aKpbITON TpyOuaToil cetu (1 — HacocHas CTaHIUS;

2 — MarucTpajbHbBIN TPYOOTPOBO; 3 — OPOCUTENN; 4 — TUPAHTHI; 5 — cXeMa JICUCTBUS
JI0XI€BAIbHOM TEXHUKH); O — OpOILIEHHE caMoTeuHoe 1o 6opo3aam (1 — rojgoBHoe
BOJ103200pHOE COOPYKEHHUE; 2 — MArUCTPATBHBIN KaHANT; 3 — YYaCTKOBBIE paCTIPEICTUTEIH;
4 — BpeMEHHbIE OPOCUTENH; 5 — MOJIMBHBIE 00PO3/bl; 6 — BEIBOJIHBIE OOPO3/bI)

3.2 Pexxum opoleHusi ceJIbCKOX0351liCTBEHHBIX KYJIbTYP
3.2.1 Ilonamue o peixcume opouteHus

[Tox pesrcumom opouteruss MOHUMACTCS PEKUM MOAAYN BOJBI PACTECHUSM,
TO €CTh OOBEMBI U CPOKH TIOJIMBOB.

K pexumy opoiieHuss npeabsBIsSIOTCS TPEOOBAHMS:

a) o0ecreuuTh MOTPEOHOCTh PACTEHHIA B BOJIC B KAXKIYIO (Da3y MX Pa3BUTHUS;

0) obecreunTh ONTHUMAIBHOE PETYIUPOBAHUE BO3IYIIHOTO, TEIIOBOTO,
MUTATEILHOTO U COJIEBOTO PEXHMOB B KOPHEOOWTAeMOW 30HE W MPU3EMHOM
CJIO€ BO3/1yXa;

B) CIOCOOCTBOBATh MOBBIMICHUIO TUIOJOPOAMS 3€MENlb, HE JOIMyCKas UX
3a00JIaYMBaHMsI, Pa3MbIBa, 3aCOJICHHSI, COJIOHIICBAHUS U YXYAIICHUS CTPYKTYPHI,
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T') y4ecTb TpeOOBaHUs arpOTEXHUKH, OPTaHU3AlMU TPY1a, XO3SIICTBEHHbIE
YCIIOBUAI.

PexxuM opornieHus: cebCKOX03SIMCTBEHHBIX KYIbTYP 3aBUCHUT OT CJIETYIO-
X GakTopoB:

a) MPUPOJIHBIX (KJIMMaTa, IOYB, TUAPOTE€OJIOTUH, ICTOUHUKA OPOLIEHUS);

0) Ouosornueckux (BUaa pacTeHUM, COpTa, KAUECTBA CEMSH);

B) XO3SIMCTBEHHBIX (arpOTEXHUKH, TPYJIOBBIX PECYPCOB TEXHUKHU IOJIUBA,
OCHAILICHHOCTH XO03sI1ICTBA).

PasznuyaroTcst MpoeKTHBIE U SKCILTyaTallMOHHBIEC PEKUMBI OPOIICHHUS.

IIpoexmublil pestcum opouienus yCTaHABIMBAET HOPMbI U CPOKH ITOJIMBOB
JUIA TOJla PacueTHOW 0OEeCTeYeHHOCTH C yYETOM MPEIyCMOTPEHHBIX B MPOEKTE
CIOCOOOB M TEXHUKHU IOJIMBA, PUPOJIHBIX U XO3SICTBEHHBIX yClIOBUW. Pacuer-
Hasi OOECIEUEeHHOCTh pPEXHMMa OpOILICHUS OOOCHOBBIBACTCS  TEXHUKO-
HAKOHOMHUYECKMMHU pacyeTaMu IyTEM CpPaBHEHHs yiiepOa OT HEJOIOJHMBA B He-
KOTOpbIE TOAbl M JOTOJHUTEIBHBIX 3aTPAaT Ha MOBBIIIEHUE BOAO0OECIICUEHHO-
CTH CHCTEMBbl. YUHUTBHIBAIOTCA TaKX€ BO3MOXHOCTU HCTOYHHKA OPOIICHUS.
OOBIYHO IS 3aCYILIMBOM 30HBI MPOEKTHAs 00E€CIIEYEHHOCTh OPOIICHUs OJIu3Ka
K 95%, 7151 30HBI HEYCTOMYMBOTO YBIaXXHEHUS 75-85%.

DKCNIYamayuoHHbIU PercUM OpoUleHUss COCTABIISCTCS JIS:

a) CE30HHOTO IJIAHUPOBAHUS BOJOMOJIB30BAHUS C YUETOM OKUJAEMBIX B
TEKYIIEM TOJTy TIOTOTHBIX YCIOBHM M BOJHOCTH HCTOYHUKA OPOIICHUS;

0) onepaTUBHOTO IJIAHUPOBAHMS BOJOMOJBb30BaHUS Ha Onmxaiiue 1-2
JeKaIbl. DKCILTyaTallMOHHBIA PEKUM OpPOIICHUS YYUTHIBACT M3MEHEHUS Opra-
HU3AIMOHHO-X035CTBEHHBIX, TOYBEHHO-MEIIMOPATHUBHBIX U IPYTUX YCIOBUH Ha
CUCTEME.

3.2.2 Booonompebnenue ceibCKoX03AUCHBEHHBIX KY1bmYpP

[Ipu ompeneneHny KOJIWYECTBA BOJBI HEOOXOIUMOTO IS OPOIIEHUS,
HYKHO MPEXKIE BCET0 YCTAHOBUTH, CKOJIBKO BOJBI PACXOAYET CaMO pacTEHUE Ha
TPAHCIIUPAIIHIO, & TAKKE BEIUYUHY UCTIAPCHUS U3 TTOYBHI.

KonudecTBo BOMBI, pacxogyeMoe Ha TPaHCIUPAIMIO PACTEHHUEM M UCIa-
peHue Mo4Boi ¢ 1 ra moss 3a BEreTalMOHHbIN TIEPUO/T, Ha3bIBACTC CYMMAPHLIM
sooonompebnenuem (E, m/ra, mm).

CyMmapHoe BoJOIOTpeOIeHHE (IBAMOTPaHCIIUpaLUsl) ONpeesseTcsl He-
CKOJIbKHMH METOaMHU.

[ToleBbIe METOMBI 3aKIIOYAIOTCS B M3MEPEHUU COCTABIISIONINX BOJIHOTO,
TEIIOBOTO, PaJUallMOHHO-TETNIOBOTO OAlaHCOB OMBITHOTO y4YacTKa WJIW MOHO-
JIUTa TMOYBOTPYHTA U OTNPEACICHHH CyMMapHOTO BOJOMOTPEOJICHNS U3 ATUX Oa-
JIAHCOB.

AHaNOTOBBIE METOJIBI TIO3BOJISIIOT OMPEEIUTh CyMMapHOE BOJOMOTPEO-
JICHUE IO XOPOIIO U3YYEHHBIM O00BEKTaM C aHAJOTUYHBIMHU TMPUPOIHBIMH yCIIO-
BUSIMH.

DOMIUPUYECKUE PACUCTHBIE METOJBI OCHOBAaHBI Ha KOPPEJSIMOHHBIX 3a-
BUCHMOCTSAX MEXIY BOJOIMOTPEOJICHHUEM M KIMMATHUYECKUMU (aKTopaMu. ITH
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3aBUCUMOCTH TIOJTY4Y€Hbl Ha OCHOBE JUIMTENbHBIX HaOmroaeHuil. Hanbonee us-
BECTHBIMH SIBIISFOTCS:
a) dopmyna A.H. Koctsakosa

E=KY (3.1)

rae E - cymmapHoe BomonoTpeOieHne KyIbTyphl 32 BETETAIMOHHBIN TIe-
prox, M /ra;

VY - maaHupyeMbIil ypoxKai, 11 /Ta;

K - yaensHOE BOJOMOTPEeOICHHE KyIbTypPhl, M /1l (OIPEeSeTCs MOJIeBbI-
MU UCCIICIOBAHUSMH).

Koaddunment mokaseiBaeT, CKOJIBKO BOJBI Tpedyercs mis GopMUpOBa-
HUS eAUHUIBI ypoxkas. OH 3aBUCUT OT KIMMAaTUYECKUX YCJIOBUM pETHOHa,
CBOICTB IOYB, YPOBHS arpOTEXHUKU U YPOKaliHOCTU. Pacxo/1 BOJIbI HA €AMHUILY
ypoXkasi ¢ YBEJIUYEHUEM IUJIOJIOPOJUS MOUYBBl U YPOKAMHOCTH yMEHBIIAETCS.
CymmapHOE BOJOMOTPEOICHHE 3TUM METOJOM MOKHO OMPEIEIUTh TOIBKO 3a
BECh BEreTalluOHHBIN Tiepuoy [6].

0) ouoximmmaTtuyeckuii meronq A.M. u C.M. AnmnaTbeBbIX
E=KsZd (3.2)

rae E - cymMmmapHoe BoonoTpeOiaeHue 3a Mecsll, MM;

Ks - 6uonoruueckoit Ko3)PUIIMEHT, yCTaHABIMBAEMbIN dKCIIEPUMEHTAb-
HO KaK OTHOIIeHHE (aKTUUEeCKOr0 CYMMAapHOTO UCTIApEHHs K CyMMe JIe(DUITUTOB
BJIQYKHOCTH BO3J/IyXa 3a pacueTHbIN nepuoa (Tadmuis: 2.4-2.7) [12];

>d - cymma cpeiHeCcyTOUHBIX Je(HUIIMTOB BIAKHOCTH BO3ayxa (MO).

st yrounenuss E pexomeHmyeTcss BBOJUTH TakKe MOMPABOYHBIE KOI(]-
(UIUEHTHI, YYUTHIBAIOIINE KOHKPETHBIE YCIOBHS 30HBI POCKTUPOBAHUSI.

B) dhopmyna ucnapsiemoctu H.H. BanoBa
E, = 0,0018:(25 + t)*+(100-a), (3.3)

rae By — ucnapsieMocTh 3a Mecsill, MM;
t — cpenHeCcyTOUHas TeMneparypa Bosayxa, °C;
a — CpeIHECYTOYHAsl OTHOCUTENbHAs BIAXKHOCTh BO31lyXa, %.

r) U3 3apyOeKHBIX METOAOB OMPEACIICHUS UCTApSIeMOCTH (TMOTCHIATb-
HOM H3BaloTpaHCIUpalui) Haubojee IIMPOKOE paclpoCTpaHEHUE B HaIlleH
ctpane nonyuuia merod @. baeitnu u B.JI. Kpugnn (CIIA)

ETy=n(0,46t + 8,13)k, , (3.4)

rae ET, - noreHuuanpHas 3BaroTpaHCIUPALINsL, MM/CYT;

N — CPEAHECYTOUYHAS TPOJIOJKUTEIBHOCTD THEBHOTO BPEMEHU, B % OT ro-
JIOBOM;

t — Temnepatypa Bo3ayxa, °C;

ks — monpaBouHbIi KO3()(PUIIMEHT, YUUTHIBAIOLIMI BIaXXHOCTh BO3/1yXa,
IIPOJOJKUTEIBHOCTD COITHEYHOT'O CUSHMS U CKOPOCTH BETpA.
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®opmyna @. bneiinu u B.Jl. Kpunna ouens npocta u 6azupyercs Ha uc-
MOJIb30BAaHUHU JIOCTYITHOM HMCXOJHOM HMH(POpPMALUM, YaCTUYHO MPHUBEICHHOU B
CIipaBO4HOM nuTepatype [12].

Bo16op dhopmynel 1is pacdera TOJKEH ObITh OOOCHOBAH IyTEM BbISIBIIC-
HUsl (DaKTOpOB, HAaMOOJEE XAPAKTEPHBIX IS JAaHHOW TEPPUTOPUHU, U UCIIONH30-
BaHUS SMIIUPUYECKUX KOADDUIIMEHTOB, MOJTYYECHHBIX B JAHHOM paiioHE.

3.2.3 Opocumenvnasn nopma

OpocumenvbHoti HOpMoU Ha3bIBaeTCS 00BEM BOJIBI, TOJaBaeMbIi Ha 1 ra 3a
BETETAIMOHHBIA TIEpHO (B M /Ta, MM) C IEJIbIO PETYIMPOBAHUS BIIAXXKHOCTH
IIOYBBI B PACUYETHOM CJIO€. 34 PACUETHBIM NMPUHUMAETCS CJIOW, B KOTOPOM CO-
nepxutcs 90% xopHelt pactenuit (o0bryHO 0,6-1 M). {151 GONBIIMHCTBA KYJb-
Typ PEryJMpOBaHHE BIAXXHOCTU MOYBBI MPOU3BOIAT B nuana3zoHe oT 60 qo 90%
oT npenensHoi mosieBor Biaroemkoctu (I1I1B), uro obGecneunBaeT HeoOXoau-
MBI BO3IYIIHBIN PEXUM MOYB U XOPOIIKE YCIOBUS JUIsI MUKPOOMOIOTUYECKUX
IIPOLIECCOB.

BennunHa OpOCUTENBLHON HOPMBI OMPEAEISIETCS W3 YPABHEHUS BOJHOTO
OajlaHca B pacyeTHOM CJIO€ TMOYBHI JJIsl TOJIa pacueTHOM obecrneueHHOoCTH (Oa-
nancoBblii MeTosl A.H. KocTsikoBa)

M=E-00O, +4W ¢ 3.5)

rae M - opocutenbHas HOpMa HETTO, M/ra;

E - cymMapHoe BOfonoTpednenue, M /ra;

O, - ocagku 3a BereTalui pacyeTHON 00eCIIEUeHHOCTH, MM;

o- KOA(PUIIMEHT KCMOIB30BaHUS OCAJKOB /I BET€TAI[MOHHOTO TMEpPHUo-
na,0,6-0,8;

AW - HCIOJIB3YEMBIN 3amac BJaru U3 MOYBHI, ;

+g - BJIaro0OMEeH MEeX Iy 30HOM a’pallii U TPYHTOBBIMH BOJIAMH, M’ /ra.

Hcnonb3yemslil 3anac Biaru B nouBe (,W) ompenensioT Kak pa3HOCTb
MEXKY 3allacaMHy BJIard B paCU€THOM CJIO€ B Ha4aJl€ U KOHIIE BETE€TalUH, T.€.

AWZ WHaq - W]{OH (36)

J{ns GonbIIMHCTBA PaloHOB M KYJIbTYP Wy, = (0,85 - 0,95) IIIIB, a
Wion = (0,5 - 0,6) IITIB.

Bennunna BrarooOMeHa njisi mo4B MyCThIHHOM 30HBI cocTaBisieT (0,15-
0,20) E, nns nous cyxoctenHoit 30HbI (0,10-0,15) E, 115 nouB cTenHOM 30HBI -
menee 0,10 E.

BeauuuHbl OpOCUTEIBLHBIX HOPM 3aBUCST OT 30HBI U CEJIbCKOXO3SIHCTBEH-
HOM KynbTypsl. JIts 3acymumBoii 30ub1 (K,;<0,33) — 4000-10000 M°/ra; mis 30-
HbI HegocTtaroyHoro yBinaxHeHus (K= 0,33 —3000-5000 M°/ra; IS 30HbBI H3-
osiTrounoro yenaxHenus (K,;>1) — 500-200 M°/ra. MeHbliee 3HaueHne M OTHO-
CUTCS K KyJIbTypaM C KOPOTKHUM MEPUOI0M Beretanuu [12].
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3.2.4 Ilonuenvie HOpMbL U CPOKU NOSIUBOG

OpocurenbHas HOpMa B TEYEHHE BETETAIMOHHOIO NEPHOJa MOJAETCs
YacTsIMU B COOTBETCTBUM C U3BMEHEHHEM PACYETHOTO CJIOs, MOTPEOHOCTHIO pac-
TEHUU B BOJIC, €CTECTBEHHBIM YBIIAXKHEHUEM, OMYCTUMBIMU MPEACIaMH BIIAXK-
HOCTH TOYBBI.

OO0bem BoAbI, oAaBaeMblil Ha 1 ra 3a OJUH MOJIUB, HA3BIBACTCS NOJIUBHOU
Hopmou m (m/ra, MM). [lomuBHas Hopma omnpenensercs o Gopmyne A.H. Koc-
TAKOBA

m= Hpac m= Hpact{ * Y (Wmax - Wmin) (37)

rne Hp, - pacueTHsIl croii MoYBbI, 3aBUCHT OT (pa3bl pa3BUTHSL pACTEHUI, CM;

Y - 06beMHasl Macca PacUeTHOTO CJIOS TIOUBBI, T/M;

Wi - BECOBasg BJIAXHOCTh B PACUETHOM CJIO€ IOYBBI MOCIE MOJIMBA
(BepxHuii ipeaen), %o;

Winin - TO K€ TIepe]] TOIMBOM (HUXKHUM Tipeaen), %o.

3HaueHHUE BIAKHOCTU TMOYBBI 3aBUCUT OT TPeOOBAHMI pacTeHUI U TUMA
no4B. Jyist 6ompiuHCTBa KYJIBTYP Wina= 0,9 TINIB u W ;.= 0,6 T1I1B.

[Tpu Bnaxknoctu 6osiee W .« HApyIIaeTcs JbIXaHUE PACTCHUM U JIESITEINb-
HOCTh MUKPOOPTaHU3MOB, IIPOUCXOJIUT MOTEPS BOJIbI HA (PMIBTPALIUIO U BHIMBIB
MUATATEJIbHBIX BEIIECTB HUKE PACUETHOrO CJOS MOuBbL. [Ipyu BiIaxkHOCTH MeHee
Wiin PacTeHUS CTPAAOT OT HEAOCTATKA BJIard U BICOKOM KOHIICHTPALMU MOY-
BEHHOI'O PacTBOpA.

BiiaxxHOCTH MOUBBI U3MEPSETCS C TOMOIIBIO BIAarOMEPOB.

Ha Benmnuuny m BnusieT Takxke penbed (Mpu OOJBIIUX YKIOHAX M
YMEHBIIAIOT), CTENEHb 3aCOJICHHs MOYB (IIPU 3aCOJEHUM M YBEIWYUBAIOT) U
TEeXHHUKa MMoJuBa (mpu noBepxHocTHOM nosiuBe m = 600-1200, npu noxaeBaHumn
150-700 u kamenpHOM 50-100 M°/ra).

[TonuBHBIE HOPMBI U CPOKH MOJMBOB YCTAHABIUBAIOT PA3JIMUYHBIMU METO-
JaMHU: JJIsl SKCIUTYaTallHOHHOTO PEKUMa OPOILICHHS — IO PEKOMEHIAINAM Hayd-
HBIX YUPEKJICHH, MO OMBITY MEPEAOBBIX XO3SUCTB U IO MOJIEBBIM HAOJIO/ICHU-
SM; JJIS1 TIPOCKTHOTO pPEeXUMa OpOIIEeHUs — rpadoaHATUTUUECKUM METOJ0M
A.H.KocTukoBa u 1o aHaJOTUH.

I'padpoananuTuyeckuii METO ] 3aKJIFOYACTCs B aHaliM3e OallaHCOB BIIarv B
pacyeTHOM CJIO€ MOYBHI Ha | ra 3a pacyeTHble MEPHOJIbI (IeKaabl, Mecsubl). 13
OalaHCOB OMPEJENSIOT 3alachl BIard B Pacuye€THOM CJIO€ B KOHIIE PacUYE€THOTO
nepuoja, KOTOpble CPaBHUBAIOTCS C JOMYCTUMBIMU TIpeAeIaMu

Wion = Wyay + 00, —E £ g (3.8)

[Ipu ymenplieHnn 3anacoB Biaru A0 W, HazHadaercs nojaus. Hopma u
CpelHUW JeHb moauBa omnpenensiercs rpaduuecku (pucyHok 3.2). Ilepecuer
BIAKHOCTH U3 % B M /ra: W(M'/ra) = W(%) Hpacu -
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Pucynok 3.2 — OnpenesneHue HOpM U CpOKOB TIOJIMBA
rpadoananutuyeckum metogom A.H. KoctskoBa

HameueHnble cpegHre THU MOJIMBOB U MEKIOJUBHBIE MEPUOABI TOJKHbI
OBITh YBSI3aHBI C ArpOTEXHUYECKUMH CPOKAMH CEJIbCKOXO3SMCTBEHHBIX PaboT.
[IpoaomKUTENBHOCTS MOJIMBA ONPEACIAETCS OpraHM3alMe I0JIMBa Ha BCEM
MACCHBE U OpPTaHU3aleN TPy/la B XO35MCTBE.

3.2.5 I'pagpux cuopomooyns

T'uopomoodyns — 310 pacxoj BOAbI HA €AUHUILY TIJIOIIAIH, Ji/c Ta. Ha ocHo-
BaHHMH YCTAHOBJICHHOTO PEKMMa OPOIIECHUS BCEX KYJIbTYpP MPOCKTUPYEMOTO Ce-
BOOOOPOTa COCTABIISIET HEYKOMILJIEKTOBAHHBIN Tpa(uK TUAPOMOMYJIS, KOTOPHIH
ITOKA3bIBACT CPEIHEB3BEIIICHHBIC PACX0 1Bl BOJIBI HA OJMH T'€KTap CEBOOOOPOTHO-
r0 y4acTKa B KaXK/Ibli JIEHb BEr€TAl[MOHHOTO Nepuoja (pUcyHok 3.3, a).

Benuuunsl onpeensoT Ajig BCeX MOJIUBOB M BCEX KYJIBTYP CEBOOOOpPOTa
HO (opMyIie

a*m

8640 *¢
IJIe O - CoJiepKaHue KyJIbTYyphl B C€BO0OOpOTE, %0;

3
m - TIOJTUBHAS HOpMa, M /Ta;
t - IOJIMBHOM TIEPHO/I, CYT.

q 3.9)
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JIist yiydieHnsi SKOHOMUYECKUX U IKCIUTYyaTallHOHHBIX YCIIOBUN Tpaduk
THJIPOMOJTYJISI YKOMILICKTOBBIBaeTcs (pucyHok 3.3,0). Ilpu 3TOM CHMIKAIOTCS
BBICOKHE Y TTOBBIIIAIOTCS HU3KUE OPIUHATHI, TUKBUIUPYIOTCS ITEPEPBIBBI MEKTY
MOJINBAaMH. DTO JOCTUTACTCS MTyTEeM U3MECHCHHSI OPJAUHATHI ¢ 3a CUCT U3MCHCHHS
MIOJIMBHOTO TIepHoja (TIpH 3TOM ITOJIMBHAs HOpPMa OCTAaeTCs HEHU3MEHHOM, T.C.
Grevi-tueve = Qyictys 3@ CUET CABUTA CPEHETO JHS MOJIMBAa Ha 2-3 MHS (PUCYHOK
3.3,0). Kondwurypanus rpaduka u pacdeTHas OpAHHATA 3aBUCAT OT COCTaBa Ce-
BOOOOPOTA, 30HbI, TEXHUKHU MOJIUBA.
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Pucynok 3.3 — I'padux ruapoMoyis
a — HEYKOMITJIEKTOBAaHHBIN; 0 — YKOMILJIEKTOBAHHBIN; 1, 2 — 03uMast 1 ApoBast MIICHUIIA;
3, 4 — kyKypy3a; 5 — mouepHa 1-ro roza; 6 — sroniepHa 2-ro ¥ 3-ro roaa Xu3HU
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VKOMILIEKTOBAHHBIM TpaduK TUIPOMOIYJIS COCTABISAETCS s ONpeeIie-
HMsI PACYETHBIX PACXOI0B HETTO B CEBOOOOPOTHOM KaHaJje B JII000H MOMEHT Be-
reTalMOHHOr0 MEPUoa

c/o c/o

HT =(max FrT (3.10)

[I€ (max - MAKCUMaJbHAs OPAUHATA YKOMIUIEKTOBAHHOIO rpauka TUj-
POMOTYJIA, J1/C Ta;

)
Fyr™° - opolraemas Iiomaas HETTO CEBOOOOPOTHOTO y4acTKa, ra.

Jliia co3manus TpeOyeMoro 3amaca BobI B ITOUBE B HaYaJle BETCTAINH KYJIb-
Typ MPHU HEJOCTATOUHOM E€CTECTBEHHOM YBIIQKHEHUH MPOBOJSIT BJIAro3apsiIKOBbIN
TMOJIMB, 3amnacas Biary B 1-1,5- MeTpoBoM cioe nouBsl. Bpems mpoBeieHus Bjiaro-
3apsAIKA — OCCHHEE-3UMHHM WM BECEHHUW mnepuoia. HopMy monuBa onpenesnstor
o popmyie (3.8), Tombko BMecTO W i, MOACTABISIOT W eerecrs.

KpoMe BereTalMoOHHBIX W BIIAr03apsAKOBBIX MPUMEHSAIOT JOMOJHHUTENb-
HbIe MOJHBEI: mpefnoceBHbie (400-600 M/ra) B paifoHax ¢ Cyxoif BECHO, mpo-
THBO3aMOpO3KOBbIe (10 100 M’/ra) B cafax M BUHOTPAIHHKAX, OCBEKUTEIbHBIC
(50-100 M’ /ra) 1151 OBOIIEH, Yast, IUTPYCOBBIX B JKAPKUE YACHI CYTOK, IPOMBIB-
HBIE Ha 3aCOJICHHBIX 3€MJISX.

3.3 Knaccupukanus cnoco60B OpolIeHUS U MOJUBHON TEXHUKH

Cnocobom opouienus Ha3bIBaeTCsl KOMIUIEKC MEp UM MPUEMOB pacmpee-
JICHUS BOJIBI HA TIOJJMBHOM YYacTKe M MPEBPAIICHHS BOJHOTO MMOTOKA B MTOYBEH-
HyI0 U atMocdepHyto Biary. CyliecTBYIOT CIEIyIOIIUE CIOcoObl MoJiuBa (pH-
cyHok 3.4) [12]:

Lloxdebare Kanumhoe A3p030/6H02

[TobepxHocmroe gpouwerue Tlodnoenoe qpouwerue ybnaxerue

(6 mow ucre mumarHoe)
’

[lpuzemreiy
/o bosdyxa —

tod)

EERRRREN
LTI
[ VLT fus ybraxeumened) (nodwemon zoysmabsx N/
EERRRREN
L1 1111111

\
7 | Il N o VE VAN .
;‘;ZA\ anoan b VT xoxx Dy

opymmolor — — — s
tod

Pucynok 3.4 — CniocoOsl opolieHus

MMOBEPXHOCTHOE, IMPU KOTOPOM BOJA PACIHPENCISETCA IO IMOBEPXHOCTH
IOJISL ¥ IOCTYNAET K KOPHSAM PACTEHUM I'PABUTALMOHHBIM ITyTE€M WJIM ITyTEM Ka-
MUJUJIAPHOTO BIIUTHIBAHUSA;

JIOKJEBAHUE, TIPU KOTOPOM BOJIA PACHBUIAETCS B BUAEC MOXKAA HAIl OpO-
IAEMOW TUIOIIA/IbIO, YBJIAXKHSISA MOYBY, ITPU3EMHBIN CIIOW BO3yXa, HAJI3€MHBIC
YacTH PACTEHHUS,

a’pO30JIbHOE yBJIaKHEHHE (MEJKOJMCIIEPCHOE JO0KJICBaHUE) — pacIiblie-
HHUE MEJIbYANUIIUX KalleJib BOABI ISl PETYJIUPOBAHUS TEMIIEPATYPHI U BIIAXKHOCTHU
MIPU3EMHOIO CJIOA BO3AyXa HaJl MOJIEM;
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BHYTPHUIIOYBEHHOE, TIPU KOTOPOM BOJIa TIOCTYIAET K KOPHIM PAaCTEHUH 32
CUeT BCACBHIBAIOIICH CHIIBI TIOYBBI U TPABUTAIIUH;

KareJabHOe, KOT/Ia BOJIa TIOJaeTCsl KaKIOMY PaCTCHHUIO HEMPEPBHIBHO B CO-
OTBETCTBUU C BOJIOTIOTPEOJICHHEM.

Kak moka3bIBaeT OMBIT, HU OJWH M3 yKa3aHHBIX CIIOCOOOB OPOIICHHS HE
MOJKET OBITh PEKOMEHJIOBaH KaK YHHBEPCAIbHBIA U €IUHCTBEHHO BO3MOKHBIH
J1s1 Bcex ycioBui (Tabmmma 3.1) [12].

Tabnuna 3.1 — OcHOBHOE Ha3HAUEHUE PA3IUYHBIX CIIOCOOOB OPOIICHHUS

) ) ] & . o oL ®
= S = ° s v Lo 8 = K H
Sz | 53| = |g= |E5 |EZ2s|52:5E| 35868
o) Q. =
Criocobopormienns | 2 2 | § 8| & | 2 5 88 | 2EE SSE8| 3oxE
SE | EE| D |28 | g% |g2Zs| Ecfg|iiis
SONET| B & | FR | OFT|2EEREEE
A3p030JIbHOE + + X - + X + +
JloxxaeBaHue + X + + X + - +
[ToBepxHOCTHOE + - - - + + - -
Buytpumnousennoe | + - - - + - - -
[Togzemuoe - + - - - - + -

HpI/IMe‘{aHI/IC. «hy» - O6GCHC‘II/IBaeT; «» - HC 066CH€‘II/IBaeT; «X» - YaCTUYHO 00eCIeYnBaeT.

Kaxnaomy croco0y COOTBETCTBYET YCTPOMCTBO OPOCUTEIBHON CETH U
TEXHUKH TIOJIUBA. DJIEMEHTHI U YCTPOWCTBA, TIEPEBOMSINNAE BOAY W3 COCTOSTHHS
COCPEJIOTOYEHHBIX TOKOB B COCTOSIHME TOYBEHHOW BJIQXKHOCTH, Ha3bIBAIOTCS
TeXHUKOM monuBa. [IpaBuibHBINA BEIOOP CIOCOOOB M TEXHUKH TMOJHMBA (Ta0IHIIa
3.2) npenonpenenser 3(pGhEeKTUBHOCTh OPOIICHHUS, TaK KaK OT 3TOr0 B 3HAYM-
TEJIbHOM CTENEHU 3aBUCIT PEKUM OPOIIEHHUS, YPOKANHOCTh CEJIbCKOXO3SMCT-
BEHHBIX KYJbTYp, TPOU3BOAUTEILHOCTh TPyJa Ha MOJUBE, O0BEM TUIAHUPOBOY-
HBIX paboOT, METMOPATUBHOE COCTOSIHHE OPOIIAEMOT0 MacCHUBa, KOHCTPYKIIUS U
CTOMMOCTh BHYTPHXO3SMCTBEHHOW CETH, JKCIUTyaTallMOHHBIC 3aTpaThl, ceOe-
CTOMMOCTD TTOTy4aeMOU MPOAYKITUH | JIp.

Tabnuma 3.2 — YciioBus NpUMEHEHUS Pa3InIHbIX CIOCOOOB OPOIIICHUS
B HEOIArOMPUATHBIX TPUPOAHO-KIUMATUYECKHUX YCIOBUIX

E — 1 ' = <
= 2 2 4 i & &| E 2| e
g = g B S 552 E g @ o
= S o = e o m o = 5
Crioco6 opomieHust | o % 3| = g 2 § S 2| 8 S % |E
5 L S & = =
= | g2l & 3 g ceEf|Eg |28 |2
5 SE| 3 § = 223 €2 55 Z
= 4 % o) e} 5o T = =
S ) = S = = 12} S = ~

o4 = o =] O =
g |5 |° S e B RE| X =3 |©
Aspo305bHOE - + X + + + + - X
HoxneBanue + X + X X X X X +
[ToBepxHOCTHOE - X X X + - + - +
BuyTpunousennoe - X + + + - + - +
ITonzemHoe + + + + + + + - +

[Tpumeuanue. «+» - IPUMEHUMO; «-» - HEIPUMEHUMO; «X» - YACTUYHO IPUMEHHUMO.
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3.3.1 Ilosepxnocmubwtii (camomeunslit) cnocod noauea

Tlosepxnocmuviii cnocob noausa MOXKET IPUMEHATHCS HA TEPPUTOPUSAX CO
CIOKOWHBIM pesibeoM, ONaronpusTHBIMU YKJIOHAMH, JOCTaTOYHON MOIIHO-
CTBIO MOYB, IIPH MOJNMBHBIX HOPMax He MeHee 600 M’/ra, Ha 3aCOJCHHBIX 3EM-
nsx. [IppuMeHeHre MOBEpXHOCTHOIO IMOJIMBA BO3MOYKHO Ha YKJIOHAX IOBEPXHO-
ctu 3emau 0,0005-0,03, Hanbosee GaaronpusTHBIMH SBISAIOTCS YKIOHBI 0,002-
0,008.

JlocToMHCTBaMHM TOBEPXHOCTHOTO CIOCO0a MOJIMBA SIBISIFOTCS OOJIBIION
OMBIT, HAKOTUIEHHBI BO BCEM MHpPE, IPOCTOTA U JICIIEBU3HA 3JIEMEHTOB TEXHU-
KU TI0JINBA; OH HE TpeOyeT MPUMEHEHHUs SHEPTUH, MAllluH, Ae(PUIUTHBIX MaTe-
pHUasoB.

[ToBEepXHOCTHBII CHOCOO TMOJIMBA MMEET CHEAYIOIIMNA HEIOCTaTKU: IO-
TpeOHOCTb B PYYHOM TpPYZE, 3aBUCUMOCTb OT peiibea, HEOOXOAUMOCTh 3HAUH-
TENbHBIX IJIAHUPOBOUHBIX PabOT, pa3pylI€HUE CTPYKTYpbl MOUBBI, HEOOXOAU-
MOCTb JIOTIOJHUTEIBHBIX CEJIbCKOXO3SHCTBEHHBIX padOT, YXYIIIEHHE BO3.IYyIII-
HOT'O peXrMa I04YB, HEPaBHOMEPHOCTb YBJIaKHEHUS IO IUIOLIAAH U 0 TIyOuHe,
TPYIHOCTb PETYJIHMPOBAHUS CTEICHU YBIIAXXHEHUS, MPENATCTBUEC MEXaHU3alUU
CEJIbCKOXO3SIICTBEHHBIX PaboT.

B nacrosiiee Bpemsi HOBEpXHOCTHBINM cioco0 MOJMBa SBISETCS Hanbosee
PacCIpOCTPaHEHHBIM: B ITyCTBIHHOM M IOJYIYCTBIHHOW 30Hax Ha 98% opomae-
MBIX 3€MENlb, B CyXOCTENHOM U crenHoud Ha 47%, B rymuaHou 30He Ha 10%
OpOIIAEMBIX 3€METTb.

[Ipy MOBEPXHOCTHOM MOJUBE MPOUCXOJUT OJHOBPEMEHHOE ABUKEHUE
BOJIbI IO MOBEPXHOCTH TMOYBHI U MOIJIOUIEHUE €€ MOYBOM. JIBMkeHue BOJbI Ha
MOBEPXHOCTH onuchiBaeTcs ypaBHenueM Llle3n

V=CJRi 3.11).

[Ipouecc moryiomeHuss BOABI NOYBOM HA3bIBAECTCS BIUTBIBAHUEM (MH-
¢unpTpanueit). 9T0 HEyCTaHOBUBILIEECS JIBHKEHUE BOJABI B IOYBE IMPHU He-
IIOJIHOM HachllleHUU 1op. [Ipyu 1MOJHOM HachIIEHUH NOP BIUTHIBAHUE IIEpe-
XOJIUT B QuibTpaluio. BouTeiBaHuE SBISETCS CIOXKHBIM MPOLIECCOM, Ha KO-
TOPBIN JIeMCTBYET 00JIbIIOE KOJIUUECTBO (PaKkTOpOB (rpaBUTALUS, KaIUIIISP-
HbIE CHJIbI, CTPYKTypa U MEXAHMYECKHM COCTaB IOYBBI, FPAJIUEHTHI HAIOpPA,
IMOYBEHHBIN BO31YX, HAIMYHUE TPELIUH, XOJ0B 3€MIIEPOEB, KOPHEBAsI CUCTE-
Ma pacTeHM, TEXHUKA NoJuBa U Jp.). [Iporiecc BOUTHIBaHUS BOJIbI B MOYBY
BriepBbie onucan ypaBHennem A.H.Koctukona [6]

V.= K, /t* (3.12)

rae V, - CKOpOCTh BIIMTHIBAHUS BOJBI B TOYBY B MOMEHT BPEMEHH t OT
HayaJlia npoiecca, M/4;

K - ckopocTh BIUTHIBAaHHS B KOHIIE ITIEPBOTO Yaca, M/4;

t - Bpems, 4,
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O - IapaMeTp, YYUTHIBAIOIIMKA CBOMCTBA IOYBBI U €€ BJIAXKHOCTH
0=0,2-0,8.
Cro¥i BIMTaBIIECS BOJBI 32 BpeMsI t ONpPEEssieTCs ypaBHEHHEM

K .tl—a
h =———
1 - (3.13)
3aBucuMocTu V. u h; OT BpeMeHU NpUBEACHBI Ha pUCYHKE 3.5.
ﬁl, M ,// M/ ac
/n
7

! var

’

PucyHok 3.5 — 3aBUCHMOCTH CKOPOCTH BIIUTHIBAHUS V,
U CJIOS BIIMTABILIEICS BOABI B MOYBY h, OT BpeMeHU

[ToBepXHOCTHBIN MOJIUB OCYIIECTBISCTCS MO OOPO3/1aM, HAIMYCKOB TIO TO-
JI0OCaM U 3aTOIUIEHUEM YEKOB.

[To 60po3aamM MOJIMBAIOTCS WIUPOKOPSAIHBIE MPOMALIHBIE KYJIbTYpbl (TEX-
HUYECKHE, OBOIIH, KYKypYy3a, KapTOo(eb, XJIOMYATHHUK); IO MOJ0CaM - Y3KOPS/I-
HbI€ KYJIbTYPBbI (36pHOBBIE, TPABBI); 3aTOMJICHUEM M0 YE€KaM — PUC U TPaBbl, Bila-
ro3apsiIKOBBIN MOJIMB, POMBIBKA 3aCOJIEHHBIX 3€MEb.

a) [lomuB o 6opo3aam

[Tonepeunsrit pazpe3 MOJMBHBIX 00pO31 TokazaH Ha pucyHke 3.6. [upu-
Ha MEXIypAani (a) 3aBUCHT OT IIUPUHBI KOHTYpa YBIAXXHEHUS, YCIOBUIA MeXa-
HU3allUU CEJIbCKOXO3SHUCTBEHHBIX paboT U BHUJA KynbTyp, a = 0,45-1,5 m. Ilu-
puHa 60po3abl o 1HY b = 5-7 cm, riayOuHa Boabl B 6oposae hy=3-5 cm, 3a10-
XKeHHe 0TKocoB m = 1 u riybuna 6opo3as! h, =10-30 cm.

Bona mocTymaer kK KOpHSM 3a cueT OOKOBOTO BIHUTHIBaHMS. Dopma KOH-
Typa YBJIQXXHEHUS ONPEIEISICTCS TUIIOM IOYB; HA JIETKUX — KOHTYP BBITSAHYT I10
BEPTUKAJIM, HA TSHKEJIBIX — IO TOPU30HTAIIH.

[IpononbHbIe YKIOHBI 60p031 Bo3MOKHBI B nipenenax 0,001-0,03. Haubo-
nee omaronpusitabie — 0,002-0,008. [Ipu GonbIMX YKIOHAX HAOIIOJAIOTCS pas3-
MBIBBI 00p0o311, mo3tomy 1pu 1 < 0,008 60po3abl Hape3arTCs MO0 HAUOOJbLIEMY
YKIIOHY, nip# 1 > 0,008 — 1o yriom K rOpu30HTaJISM.
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Pucynok 3.6 — ITonus no 0opo3nam
] — KOHTYp yBHIaXKHEHUS

PaBHOMepHOE JBH)KEHUE BOJIBI IO O0po3e onuckiBaeTcs popmysoit Ille-
3u V = CvR-i. Pa3mbIBaromeit sBisiercs ckopocth 0,1-0,2 M/c.
Pacxon Bozbl, mojaBaeMelii B 00po3y, onpenenseTcs mo hopmyie

05 = Vow, (3.14)

rae w = hg (b+mh,) - mioiaabs NTONepeyHOro CEYEHUS;

gs=0,1 -2 n/c.

JnmuHa 00po3/bl ONpEeeIIeTCsl PAaCYeTOM B 3aBUCHMOCTH OT YKJIOHA, pac-
X0J1a BOJibl, TpoHHIiaeMocT 1mo4Bkl (0T 60-80 10 300-400 Mm).

Bpemsi mojgaun Boabl B 00pO3Ay TakKe OMPEAENISIeTCSl pacueToM M CO-
crasisier 10-30 yac.

0) IlonuB mo nojocam

[Tonepeunslil pa3zpe3 nojaockl NpuBeaeH Ha pucyHke 3.7. [luprHa mosockl
(b,) MpUHUMAETCA KpAaTHOW IIMPHUHE 3aXBaTa CESUIKU: y3KUE MOJIOCHl b,=3.6 u
7,2 m; mupokue mosnockl b, 1o 30 M; rmyObuHa BoAbl Ha mosioce h,= 5-7 CM; BbI-
cora Banuka /1 = 15-30 cm. [{nuna nmosnoc — 75-300 M B 3aBUCUMOCTH OT YKJIOHA
U TPOHUIIAEMOCTH TOYBHI. [10J0CH HAMPABISIOTCS MO HAMOONBIIEMY YKIIOHY,
MONEPEYHBIN YKJIOH HEIOMYCTHM.

\ \

b

| |
Pucynok 3.7 — IlonuB HammyCKoM IO MoJ0cam
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VYBnaxxHEeHUE TMOYBHI MPOUCXOIUT TPABUTAIMOHHBIM TyTeM. UTOOBI HcC-
KJIFOYUTh COpOC BOJBI B KOHIIE TOJIOCHI, MOJauy €€ MpeKpallarT, KOrjaa Boja
nokpoeT 80-90% momaau nosiockl. BpeMs nmomaun Bojbl B MOJIOCY U Pacxojl
ONPEAEISAIOTCS PAaCYETOM M3 YCIOBUIM BIWUTHIBAHUS MOJIMBHOM HOPMBI U HEpas-
MBIBAIOIIUX CKOpocTeil. Pacxoa Ha 1 mor. M IMIMPHUHBI MOJOCHI OOBIYHO COCTaB-
aset 2-5 n/c.

B) [lonuB 3aTorieHuEM

[TonuB 3aTorieHHEM OCYIIECTBIAETCS MO YEKaM, T.€. y4acTKaM, OTpaxK-
JEHHBIM BOJOYJEPKMBAIOIIMMHU BajdukamMu BbICOTOW 25-30 cMm. IloBepxHOCTBH
yeKa IUIAHUPYETCS TOJ] TOPU3OHTAIBHYIO TIOCKOCTh. YeK 3amoyiHseTcs BOJOM
CJI0eM 5-25 cM, YBIIaXKHEHUE MTOYBBI IPOUCXOAUT IPABUTAIMOHHBIM ITyTEM.

[Inomaau yexkoB onpenenstoTcs peabedoM u mianupoBkoi. [Ipu ysenu-
YEHUHU TUIOMIAIM YeKa BO3PACTAIOT O0OBEMBbI MUIAHUPOBOUHBIX pabOT. TOYHOCTH
IJIAHUPOBKH + 5 cM. MeNKHUe 4eKH UMEIOT IUIOIAlb 2-8 ra, KPYMHBIE YEKHU - J10
50 ra. Yeku JOJDKHBI UMETh MPABUIBHYIO KOH(DUTYPAITHIO.

C ToukM 3peHHUs KadyecTBa IMOJIMBA Hanbojee OJaronpUsTHBIM SBISETCA
MOJIMB MO0 IIyOOKMM OOpo3JaM Majoi CTpyel, Tak Kak JIydIlle COXpaHseTCs
CTPYKTypa MOuBHI, o0ecrieunBaeTcs arpairusi. [loauB 3aTorieHueM u Mo MoJjo-
caM yXyJIIaeT CTPYKTYPY MOYBBI, BO3IYIITHBIN PEXKUM.

3.3.2 Cnoco6 nonuea ooricoeeanuem

3.3.2.1 Xapakmepucmuka u ycioeus npumeHeHus

Ilonus 0oocoesanuem 3akioyaeTcs B pa3OpBI3TMBAHUM BOJIBI HAJl TIO-
BEPXHOCTBHIO 3eMJIU U 00pa30BaHUU NCKYCCTBEHHOTO JTOMKIS.

B nacrosmee Bpems B PO noxxkneBaHrEM MOJMBAETCS CBBILIE TPETH OPO-
maeMbIX 3eMelib. [1o KIMMaTHYeCKUM 30HaM CTpaHbl IO JA0XKIEeBaHUS B OpO-
IIEHWU COCTABJISIET: B 30HE M30BITOUHOTO yBIaxkHeHUsT — 90% opoliiaeMbIx 3e-
MeJlb, B 30HE HEYCTOMUMBOTO yBiaXHEHUs — 53%, B 3acyluInBom 30He — 2%.

JIOCTOMHCTBaMM JOKJIE€BaHUs SABJISIIOTCS: MEXaHU3aIUs MOJMBA, BO3MOXK-
HOCTh aBTOMATH3allMH, TMOBBIIICHUE MPOU3BOJUTEIBHOCTH TPYJa, paBHOMEP-
HOCTb YBJIQXXHCHMS TOYBBI MO TUIOIIAIM, YBIAXKHEHUE BO3/lyXa U JUCTHEB pac-
TEHHM, BO3MOXKHOCTh YaCThIX MOJMBOB MAJILIMU HOPMaMH, HEBBICOKHE TPeOOBa-
HUSI K IUIAHUPOBKE MOBEPXHOCTH, OTCYTCTBUE MPEMATCTBUN JJISI MEXaHHU3aLUU
CEJIbCKOXO3SIICTBEHHBIX PA0OT, BBICOKHM KOY(PPUIIMEHT MOJE3HOTO JACHCTBUSA
OpPOCHUTENIbHON CETH, BBICOKHM KOA(PPHUITUEHT 3€METbHOTO MUCIIOIB30BaHMs, BO3-
MO>KHOCTb BHECEHHUS yIOOPEHHI C OPOCUTEILHON BOJIOM, COXpaHEHUE CTPYKTY-
PBI TIOYBBI, YMEHBITICHUE TTTyOUHHON (QUIBTPAIIAH.

HenocTtatku moxaeBaHus 3aKIIOYAIOTCS B TOTPEOHOCTH METallIa U 3aBO-
JIOB-M3TOTOBUTENICH TEXHHUKH, B TIOTPEOJICHUH SJIEKTPOIHEPTUU U TOprOYecMa-
309HBIX MAaTE€pUaIOB, B HEOOXOAMMOCTH KBAIU(DHUIIMPOBAHHOTO OOCITYKUBAO-
IIEro MepcoHalia, B BHICOKOW CTOMMOCTH 3aKPBITOM OPOCUTEIBLHON CETH, CHIIb-
HOM BJIMSTHUU BETpa Ha KayecTBO IOJIMBA, BHICOKOM HCIIAPEHUU BOJbI, B HEOO-
XOJIMMOCTH OYUCTKHU BOJbI OT HAHOCOB.
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OporieHre J0XAeBaHUEM LIeJIecCO00pa3HO MPEXK/Ie BCEro:

a) B pailOHaX HEYCTOMYMBOTO YBIAKHEHUS, TJIC OpPOIICHUE SBISETCS JI0-
MIOJTHEHUEM K €CTECTBEHHBIM OCa/IKaM;

0) Ha 3eMJISX C MOBBIIICHHBIMUA YKJIOHAMH ¥ HEOJIHOPOIHBIM pelbedoM
MECTHOCTH, CJIO)KHBIM MUKPOpEThedoM;

B) Ha 36MJISIX C OJIM3KKM 3aJieTaHHEM HE3aCOJICHHBIX TPYHTOBBIX BOII;

T') Ha 3eMJISIX C TIPOCAIOYHBIMU TPYHTAMU;

1) IPU OPOLICHUH KYJIbTYPHBIX MacTOMUIII.

3.3.2.2 J/loscoesanvuble Hacaoku u annapamaot

JlokieBasibHBIE YCTPOWCTBA TPEIHA3HAYCHBI I OOpa30BaHUS OIS
OHu moJIy4aroT BOJAY MOJI HAOPOM U3 TPYOONPOBOJOB WIIM KPBUILEB JIOXK]IE-
BAJIbHBIX MAIllMH W YCTAHOBOK. J[0XkJE€BaJbHbBIE YCTPOICTBA, HE COAECpPIKAIIHE
MOABUKHBIX, BPAILlAIOIINXCS YaCcTeW, Ha3bIBAlOTCS Hacajakamu. Hacagku monu-
BAIOT OJJHOBPEMEHHO BCIO IUIOMIAAb 3axBara. [[0KaeBaIbHbIE HACAJKU SIBISIOT-
Csl KOPOTKOCTPYWUHBIMU YCTPOMCTBAMH U OBIBAIOT PA3IUYHBIX KOHCTPYKIIMH —
nedIeKTOpHbIE, MIEJIeBbIe, CIUPATIbHBIC, KPYTOBOTO M CEKTOPHOTO IMOJIMBA U JIp.
(pucyHok 3.8, a). [lns paboTel Hacagok TpeOyroTcest Harmopsl Boabl H = 10-20 M,
pacxoasl Q = 2-10 n/c. Paguycsl monuBa R = 5-15 m. KopoTkocTpyiiHbie Haca-
KU TIPUMEHSIIOTCS] Ha JOKJI€BaJIbHBIX MalllMHAX, paOOTaloMMX B ABWKCHUH, a
TaKXe MPH MOJIMBAX ra30HOB, B TEILIUIIAX, OPAHXKEPESX.

JloxneBanbHbIE YCTPOMCTBA C BPAIAIOIIMMCS CTBOJIOM HA3bIBAIOTCS arml-
napatamu. [Ipu nmonuBe anmaparaMu CTPYsl BOJABI MEPEMEIIACTCS TIO KPYTY WIH
M0 CEKTOPY, MOJUBHAS IJIONIAAb MO YacTsaM. JloXKaeBalibHbIC annapaThl ObIBAIOT
CpenHecTpyiHbIe U HanbHecTpyiiHble. CpenHecTpyiiHbIe ammapaThl paboTaroT
nox Hanopamu H= 20-50 M; ¢ pacxomamu Q = 1,2 - 5 n/c, ¢ paguycoMm cTpyu
R=20-50 m (XK3-4, Poca-1, Poca-2, Poca-3). JlanbHecTpyiiHble amnmapaThl padbo-
taroT noa Haropamu H = 50-80 m; umerot paauyc ctpyu R = 50-80 M ¢ pacxo-
namu Q =20 - 100 n/c (AI-15, AJ-30, AJ-80, JA-2) (pucynok 3.8, 0).

KauecTBO 0%k 151, CO34aBa€MOro HacaAKaMH U armapaTamu, OLlEHUBACTCA
KPYITHOCTBIO Karellb U MHTEHCUBHOCTHIO. KpymHOCTh Kamenb He JO0JDKHA Tpe-
BBIIIIATH 2 MM, TaK Kak 0oJjiee KpyMHbIE KaIlJId OBPEKAAIOT PACTEHUS U pa3py-
maroT mouBy. UHTEHCUBHOCTH — CJION JTOXK/ISI B €IMHUIY BPEMEHHU — OIpaHUYeHa
CBOMCTBAMHM TIOYB: Ha TSOKENBIX (MMHHUCTHIX) — 10 0,1-0,2 MM/MuH, Ha cpeTHUX
(cyrmuancToix) — 10 0,2-0,5 MMm/MuH, Ha JIeTKUX (MIECYaHBIX, CYNECYAHBIX) — JI0
0,5-1,0 MmM/MHH.

JloxieBasibHbIE HACAJIKU W alllapaThl YCTAaHABIUBAIOTCS JIMOO HEMOCPe-
CTBEHHO Ha THJIpAaHTaX TPyOUaTOil OPOCUTEIIBHON CETH, MO0 Ha JOKIEBaTLHBIX
YCTaHOBKax, MalllMHaX, arperarax, 0k JAeBallbHbIe YCTAHOBKH, MOJIMBAIOIIUE OT
Haropa B OPOCUTEIBHOM CETH, IEPEABUTATHCS CAMOCTOSITEILHO HE MOTYT.
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Pucynok 3.8 — Pabouue opranbl JOK/1€BabHBIX MAIlIMH U YCTAHOBOK
a — KOPOTKOCTpyiHas nedaexropHas Hacanka (1 — neduexrop; 2 - BOpoHKa);
0 — manpHECTPYWHBIN N0 IeBaIbHBIN anmapar (1 — cTBoubl; 2 — corua;
3 — Bpararomiasics onopa; 4 — Tpy0onpoBoi; 5 - KpplIb4aTKa)

3.3.2.3 /loscoesanvuvle ycmano6Ku, MAUlUHbl U azpecamal

Jlo)k1eBaIbHBIE MAIIMHBI TMOJHUBAOT OT HAmopa B CETH U UMEKT CBOM
MPUBOJL JJIA NepeaBrKeHUs. Jlo)KaeBaIbHbIE arperatbl UMEIOT ABTOHOMHOE Ha-
COCHO-CHJIOBOE 00OpYy/IOBaHHME W TIPHUBOJ sl niepeaBmkenus. [lonarus «ycra-
HOBKa», «MallllHa», «arperar» 49acTo JJI KPaTKOCTH OOBEIUHSIOTCS OJHUM —
«J10’KJIeBaJIbHAsI MAIIIMHA.

CymiecTByroIIUe J0KIeBaIbHbIE MAaIIMHBI PAa3HOOOPa3HBI MO KOHCTPYK-
MU, XapaKTEPUCTUKAM, CITIOCOOY MepeIBMKEHUS, TUITY OPOCUTEIBLHON CETH, Xa-
pakTepy paOOThl U APYrUM MOKa3aTessIM, YTO TIO3BOJISIET BHIOUPATh JJIs MOJIMBA
HauOosee noaxoasaume. Hanbomnee mmpokoe pacnpoCcTpaHeHUE MOJTYYHIIH Clie-
IYIOIIME JOXJEBalbHble MamMHbl W ycTaHoBkU: JJIA-100MA, IP-120
«uenpy», AKII-64 «Bomxanka», IM-100 «®perar», KU-50 «Pamyra», JJJIH-
70, JJH-100 u op.[4, 8, 12, 20].

Jlooicoesanvhbiii 08yxxonconvuwil azpecam JJ/J{A-100MA — 310 NBYXKOH-
COJIbHAs TpEeyroyibHOro ceueHus (epma mmuou 110,3 M, ommparomascs meH-
TpasibHOU YacThio Ha TpakTop JT-75M. PaboTas Ha mosmBe arperat ABUKETCS
10 CIUIAHUPOBAHHOM JI0POTE, PACIIONIOKEHHON BIOJb OTKPBITOr0 opocurens. 13
OpPOCHTEIISI arperar 3a0upaeT BOy M MOJaeT ee B epMy, OTKYy/1a OHA MOCTYIAeT
K HacaakaM Je(ISKTOPHOI'O THIIA U B BHJE JOXKIS Pa3OpBI3rMBACTCS IO OPO-
maeMoMy ydacTky. Hacamku pacmosioskeHbl BAOJL BOJOMPOBOASIIMX TPYO
CUMMETPUYHO TPOJOJBHOM OCH TPAKTOPAa M HA PABHOM PACCTOSIHUM OJHA OT
npyroii. [Io Mepe yaaneHust oT TpakTopa AUaMeTpbl MMPOXOIHBIX OTBEPCTUH Ha-
caJoK yBenuuuBaroTcsa. Ha arperare ycranaBnuarot 28 Hacagok AuaMeTpom 12
MM, 16 — nruametpom 14 mmMm, 87 — nuamerpom 14 MM U J1Ba KOHIIEBBIX arapara.
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[Ipn monuBe arperaT 3axBaThIBaeT Mojocy mupuHoil 120 M (pucyHOk
3.9). Pacxon Boasl — 130 Ji/c, ciaoit 1oXasl 3a OJUH NPOXOa — 5-6 MM, JOMYCTH-
MbIi yKJI0H MecTHOCTH — (0,005.
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Pucynok 3.9 — Texnonorunueckas cxema noausa J{JIA-100 MA
1- YJaCTKOBBII KaHal; 2 - OpOCUTEINb; 3 - TPaHULIA MOJIS; 4 - TOJUTAas TJI0MIAb;
5 - noxaeBanbHbli arperat JIJIA-100 MA

[IpennasHayeH 111 OJIMBA OBOIIHBIX, KOPMOBBIX, 3€pPHOBBIX M TEXHUYE-
CKHUX KyJbTyp. OH ABUXkeTcs BI0Ib kKaHaia. OHOBPEMEHHO C MOJIMBOM MOKHO
BHOCHUTH PAaCTBOPUMbBIE MUHEpAJIbHbBIE YA00PEHUS.

Haunbonee cymecTBeHHbld HenocTtarok B mpumeHenuu J[JIA-100MA —
HAJIMYME OTKPBITOM OPOCUTEJIBHOM CETH, TaK Kak 3Ta ceTh 3aHumaer 507%
opomaeMoi miomaan. OTKPBITEIE OPOCUTEIbHBIE KaHAIbl MEIIAIOT MEPEKPECT-
HOI 00paboTke moseit. [lorepu Boabl Ha GUIBTPAIUIO U HCTIAPEHUE B CPEIHEM
cocTaBsAIOT 5-10%, nocturas B OTAENBHBIX citydasx 20%.

Jlanvnecmpytinvle Hasechvie 0odcoesanvhvle mawunvl  JJIH-70 u
JUTH-100 npenHa3HauyeHbl IJIs TOJIMBA BBICOKOCTEOEIIBUATHIX CEIIbCKOXO3SIMCT-
BEHHBIX KYJIBTYD, & TAKXKE CaJI0B, MACTOUIIl U CEHOKOCOB.

[TonuB — MO3UIMOHHBIA MO KPYTy WJIHA MO CEKTOpPY € 3a00poM BOJBI M3
BOJIOEMOB, OTKPBITBIX WJIU 3aKPBITHIX opocuTesniel (pucyHok 3.10).

JJIH-70 cocTouT M3 NalbHECTPYHHOTO ammapara, MOBBIIIAIIIEr0 PEaYK-
TOpa, IEHTPOOEKHOTO HAcOCa CO BCACHIBAIOIICH JIMHUEH, MEXaHU3Ma BpalleHUs
U TUAPONOAKOPMIIMKA. Bce y3ibl gokaeBaTensi CMOHTUPOBAHbI Ha CIIEIUATb-
HOU METaJUIMYECKOM pame, HaBemmBaeMou Ha Tpakrtop UT-75. Pacxon Boabl —
70 n/c, cpeqHuil paanyc nencTBus 0e3 mepekpbiTus 70 M, CpeaHssl UHTCHCHB-
HOCTb JIOKIS IPU TIOJIMBE TI0 KPYTY € yuyeToM nepekpbitus — 0,435 MM/MHUH.

K nocrounctBam noxzaeBanbHbix MamuH tuna JJ/IH-70 cienyer otHecTn
KOMMAaKTHOCTb, BBICOKYIO MaHEBPEHHOCTb, MAIYI0 METAINIOEMKOCTh, BO3MOXK-
HOCTh TIOJIMBA JIFOOBIX BBICOKOCTEOETBYATHIX KyNIbTyp. HemocTaTku: BhICOKas
YHEPTOEMKOCTh, HEPABHOMEPHOCTh PACHpPEICTCHUS OIS TIPU OOJBIION CHUIIe
BETPA, BHICOKAsI UHTEHCUBHOCTD JIOXKISI.
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Pucynok 3.10 — Texnomornueckas cxema nonusa JJIH-70
1- YYaCTKOBBIH KaHal; 2 - OpOCUTENb; 3 - TpaHuua nous; 4 - mecta crosaHok JIJ/IH-70

JloxxkneBatens nanbHecTpyiiHbll HaBecHou JI/IH-100 mo npunmuny wu
cxeme pabotel anajorudeH [IJIH-70, Ho sBisgercss OoJjiee BBICOKOIPOU3BOIU-
TEJIBHBIM M arperaTupyercsi ¢ HHEProHachlllleHHbIMU TpakTtopamu T-150, T-
150K u AT-75M. Pacxon Boasl 85-115 n/c, paguyc nmoiauBa mo KpaitHUM KaruisiM
75-85 M (B 3aBUCUMOCTH OT MapKu TPAKTOPA).

Joxcoesanvnas mawuna JIM-100 «@Ppecamy (pucynok 3.11) mpencras-
JSIeT cO0O0M CaMOXOJHYI0 MHOTOOIOPHYIO aBTOMAaTHU3HPOBAHHYIO JOXKIEBaJb-
HYIO0 YCTaHOBKY, MPOU3BOIAIIYIO TIOJIUB B JABWIKEHUHU IO KPYTy BOKPYT HEIO/I-
BIDKHOTO IIEHTPA, KAaKUM SIBISICTCS THPAHT 3aKPHITOW OPOCUTEIHLHON CHCTEMBI.

Pucynok 3.11 — TexHonmoruyeckas cxema IojvBa MalnHoOM «DPperaT»
1 - HacocHas CTaHIM; 2 - paclpeaeuTeNbHBINA TPyOOnpoBo; 3 - MOJIMBHOM TPYOOIIPOBO/;
4 - noxneBaibHas MamKrHa «Dperary; 5 - rpaHulbl TOJIEH
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CocTouT U3 HEHTPATbHON HEMOABUXKHOMN OMOPHI, BOJONPOBOIAIIETO MOSI-
ca (TpyOompoBoAa) CO CpPEIHECTPYWHBIMH JOKJIEBaJbHBIMHU alapaTaMyd H
CIIMBHBIMH KJIallaHAMHU, CHUCTEMbI aBTOMATHUYECKOW CHUHXPOHHU3ALMH CKOPOCTH
JIBW)KEHUS U CUCTEMbI MEXAHUYECKOM U AJIEKTPUYECKON 3allUThl YCTAHOBKHU OT
NOJIOMOK. JIBHJKEHHE OMOp OCYIIECTBIISIETCS OT THAPONPUBOAOB 3a CUET DHEP-
U BOJBI, UIYIIEH HA MTOJIUB.

B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHI 36MJIENOJIB30BAHUS IPUMEHSIOT
MaIuHbl pa3audaabix Mogudukarmii (IMVY-A u JIMVY-b), otnruaromuecs aia-
HOHM U pacxojaoMm; 0a3zoBas mozenb umeer 16 onop. IIpu 16 onopax mnuna ma-
muHbI 453,5 M, pacxo Bosbl MokeT ObITh 50, 70 u 100 yi/c, mmomaap moymsa C
OJIHOM mo3uuuu — 72 Ta, NpeAeibl peryJupoBaHus MOJIUBHOW HOPMBI — OT 240
o 1200 M3/ra, BpeMsi TOJIHOTO 000poTa — ot 50 10 250 yacos.

HoxneBanpHas MammHa JIM-100 «@perar» npenHazHayeHa Ui MOJMBA
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp, @ TAKXKeE JIYTOB U MacTOUIII.

Konecnuii 0oorcoesanvruviti mpyoonposoo /KIII-64 «Bonxcaunka» npen-
Ha3HA4YCH JIJIs MMOJIMBA HU3KOCTEOEIBHBIX (BBICOTOM 10 1,2 M) 36pHOBBIX, TEXHU-
YECKUX U OBOIIHBIX KYJIbTYp, MHOTOJIETHUX TpaB, JYTOB W MacTOUI Ha y4acT-
Kax ¢ ykioHamu He Ooiee 0,02.

PaGoTaeT oT ruIpaHTOB 3aKPBHITOM OPOCHUTEILHON CETH WM Pa3z0OpHOTO
TpyOOIpoOBOJia C MoAauei BOJABI OT CTAIMOHAPHBIX WJIM TMEPEIBHKHBIX HACOC-
HBbIX CTaHIUHU. [1oMB OCyIEeCTBISETCA MO3UITMOHHO, PACCTOSHUE MEXAY MO3HU-
uuamMu — 18 M (pucynok 3.12). C mo3unmu Ha MO3UILMIO MAIlIMHA MEepee3kKaeT
npu GPOHTATBLHOM MEPEMENIEHUN C TTPUBOJOM OT JABUTATENSI BHYTPEHHETO CTo-
paHusi MOIIHOCTHIO 3 KBT.

O
"4l
]

Pucynok 3.12 — TexHosioruyeckasi cxema nojiiBa MalHou «BomkxaHka
1 - HacocHas cTaHLUA; 2 - MOJMBHOM TpyOONpoBOI; 3 - THIPAHT;
4- MEPBOC KPbLJIO MAIIMHBI ((BOJ'DKaHKa»; 5- BTOPOC KPBLIO, 6- T'paHuLia IOJIA

TpyOompoBoaA COCTOMT W3 ABYX AOXKICBAJIBHBIX KPBUIBEB CO CpEIHE-
CTPYHHBIMHU JTOKJeBaTbHBIMU amnmaparamu. O0a Kpblia padboTa0T OJHOBPEMEH-
HO, HE3aBHCHUMO JIPYT OT JPYyTa, U UX MPUCOSANHSIIOT K pa3HbIM ruapanTam. [Ipu
MOJIHOW JTMHE KPBUIBEB PACCTOSHUE MEXIy TpyOompoBogamu paBHO 800M,
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pacxoj Bobl — 64 J1/C, CpeaHsiss HHTCHCUBHOCTH JOXKS C YIE€TOM MEPEKPHITUS —
0,276 MM/MHH.

Hoctounnctsa JIKIII-64: mpocToTa KOHCTPYKIHH, Maasi METAITIOEMKOCTb,
Xxopouiee KadyecTBO Noxasd. HemocraTku: 3HAUUTENbHBIE OTKIOHEHHUS OTACIIb-
HBIX CEKIMH OT MPSAMOJUHEHHOTO JABUKEHUS U3-3a HEPOBHOCTEH penbeda, BO3-
MO>KHOCTb TOJMBA TOJILKO HU3KOPOCIBIX KYJBTY, OOJBIIME MEIIUE MEePEXOIbI
pyU 00CITYKUBAHUU, 3aTPYAHUTEIILHOCTH HOUHOTO TIOJIUBA.

Loowcoesanvubiii kKonecuvlit. mpyoonposoo JKI[-80 1o KOHCTPYKIIUU U
cxeme paboTsl aHajorndeH «Bomkanke». PaccrosiHue Mexay rufpantamMu 36 M.
OcHallleH cpeHEeCTpYUHBIMU NOXKIeBaIbHbIMU anmnapatamu «Poca-3» ¢ mexa-
HU3MaMH CaMOYCTaHOBKH U THJPOYIIPABIIEMbIMU KJIalaHAMU JJI1 IOOYEPETHO-
ro BKJIIOUEHHUA UX B paboTy. B cepeanHe Kpbuia yCTaHOBJIEHA TENEXKKA C TUAPO-
MIPUBOJIOM JIJIsl IepeKaThIBaHUS TPYOOIIpOBOAa C MO3UIMU HA To3uluio. J{oxme-
BaTeb UMEET TPU MOAU(PUKAIIMY 10 IIMPUHE 3axBaTa IBYX KpbuibeB 800, 600 u
400 m.

Jooacoesamenv pponmanvusiii J[@-120 «/[nenpy (pucyHok 3.13) npegHa-
3HAYEH IS MO3UIMOHHOTO MOJIMBA 36PHOBBIX U TEXHUUYECKUX KYJIBTYp, JIyTOB U
nacToMI Ha Tiomaasax ¢ ykiaoHoM jo 0,02. TlonuB MO3UIIMOHHBIN C MUTaHUEM
OT THJIPAHTOB 3aKPBITOM OPOCUTEIBHOM CceTH. PaccTosHNE MEXIy TuapaHTaMH
54 m, mexty opocutensimu — 920 m. Pacxon Bonel — 119 71/c, Hanop Ha TuzipaH-
Te —43 M.

BonompoBoasuuii nosic yCTaHOBJIEH Ha 17 caMOXOIHBIX OMOpPAax C MpH-
BOJIOM OT dJeKTpoasuraresne. [lnranue nBurartenei OCymecTBISIETCS OT dJIEK-
TPOCTAHIIMM, KOTOpas HaBelleHa Ha TpakTtop. Ha BomompoBoasiieM TpyOoomnpo-
BOJIC C OTKPBUIKAMHU PACIHOJIOKEHBI CPEIHECTPYUHBIC JOXKICBAIBHBIC arnapaThl
«Poca-3». CKOpOCTh CHHXPOHHOT'O MEPEMEIICHUS MAIIUHBI C JIEKTPOCTAHIUEN
pu cMeHe no3utmit — 0,49 km/u.

J
)

] :
Z=Fall-
L 3 54
C‘TIM’ L
2 |

L __ !

Pucynok 3.13 — TexHosiornyeckasi cxema moJiiBa MalvHou «JlHemp»
1 - HacocHas CTaHLIUS; 2 - MOJIMBHOM TpyOONpoBOI; 3 - THAPAHT;
4 - mamnHa «/laenp»; 5 - rpaHuLa nosus
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Komnnexm uppuecayuonnviti KH-50 «Padyea» — cpeaHecTpyiiHast q0x]ie-
BaJibHAsl YCTAHOBKA OTHOCHUTCS K THITY TIEPEHOCHBIX C OBICTPO pa3OOpHBIMU J0-
KIEBaJIbHBIMH KpbUIbsAMHU. [IpeqHazHaueHa Juisi OpOIIEHHs] OBOIIHBIX, KOPMO-
BBIX, TEXHUYECKUX KYJBTYp, CaJOB U JIECOMIMTOMHUKOB C MOJAY€il BOABI MEepe-
nerkHOM HacocHoU cranmmer CHII-50/80. B coctaB ycTaHOBKHM BXOJAT Iepe-
JBUKHAsT HACOCHAsI CTAHLIMSI, MAaruCTPaJbHBIN TPyOONpPOBOJ, /1Ba pacnpeen-
TeIbHBIX TPYOOMPOBOJA M YETHIPE OKIEBAIBHBIX KPbUIA, KaXJI0€ U3 KOTOPBIX
MMEET YEThIPE CPETHECTPYUHBIX amnapara, pacnooKEeHHbIX yepe3 36 M Ipyr oT
npyra (pucyHok 3.14).

MarucTpanbHblii TpyOOIPOBO YKJIaIBIBAIOT HA MOBEPXHOCTH OPOIIIAEMO-
ro ydacTka Ha Bech opocutTenbHbli nepuona. Oanako KHU-50 moxet paborath u
U3 3aKpbITOM CTalMOHApPHOM HANOpHOW ceT. Ilo JuIMHE MarucTpalbHOTO TpY-
O0IpOBOAA YCTAHOBJIEHBI TPU THJIPAHTA C PACCTOSTHUEM MEXIy HUMHU 288 M, K
KOTOPBIM IPUCOEIUHSAIOTCS paclpeaenuTelibuble TpyoorpoBoasl. Ha pacnpene-
JUTENBHBIX TPYOONPOBOJAX PACIOJIOKEHO BOCEMb I'MJIPAHTOB, K KOTOPBIM I10-
OUepeHO MPUCOEAUHSIOTCS AO0XKAEBaJbHbIe KpbUibid. Pacxon Boael — 50 i/c,
CpelHss] MHTEHCUBHOCTb JOXAS C ydyeToM mepekpoitus — 0,23 MM/MUH, IUIO-
maap oociyxuBaemas 3a ce3oH — 50 ra.

O6a pacnpeaenuTeNbHBIX TPYOOIPOBOJa PabOTAIOT HA MOJUBE OJTHOBpE-
MeHHO. O/IHAKO Ha KaXJOM U3 HHUX JACHCTBYET TOJIBKO MO OJHOMY JOXKIEBaJb-
HOMY KpbUTY, a JBa APYIHMX KpbUIa B 3TO BpEMsl BPy4HYIO (OCHOBHOM HEAOCTa-
TOK) IEPEHOCAT Ha O4epelHble No3uunu. [{0KIeBaIbHbIE KPbUIbSl IO OTHOIIE-
HUIO K paclpeiesuTeNbHBIM TPyOONpOBOJaM MOTYT pPa3MEIaThCs MO JBYM
CXeMaM — IBYCTOPOHHEW U OJTHOCTOPOHHEM.

= 1 E

Hd | 2o 2

iy
L=
578

e

Pucynok 3.14 — Cxema komiuiekta uppurammonnoro KM-50 «Pagyra»
1 — BOJIOMCTOYHHUK; 2 — HACOCHAs CTAHIUS;
3, 4 — MarucTpaJIbHBINA U PaCTIPEICTUTENBHBIA TPYOOTIPOBOI; 5 — MO I€BAIBHOE KOJIBIIO;
6— TUAPAHT, 7 — HaIlpaBJICHUC NCPEMCIICHU A NOXKACBAJILHOT'O KPbIJIa.
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3.3.2.4 Obocnosanue 8v100pa 00x#c0e6aIbHON MEXHUKU

[Tpy TpOEKTHPOBAHUKM OPOCHUTENBHBIX CHCTEM CO CIIOCOOOM ITOJIMBA JI0K-
JieBaHuEM 00OCHOBAHHE MPUHITOMN TOXKIEBATbLHON TEXHUKH ITPOBOJUTCS IO PSi-
Iy TIPUPOJHBIX U XO35MCTBEHHBIX YCIOBHUM.

a) Penped MecTHOCTH. YKIIOHBI MOBEPXHOCTH 3€MJTM HA OPOIIIAEMOM yda-
CTKE HE€ JOJDKHBI MPEBBINIATH JOMYCTUMBIEC JJISI JTOXKIACBAIBHOW MAllVWHBI WU
OTKPBITOM OPOCHUTETHHOM CeTH Il 3TOM MamuHbl. Heo0X0auMo yIuThIBaTh HE
TOJIBKO OO YKIIOH, HO M XapakTep Mukpopenbeda. st 3aruThl KOHCTPYK-
AN JTOXKIAEBAIBHBIX MAlIMH OT MEPEKOCA, UCKPUBIICHUH, MOJIOMOK PUMEHSIOT-
Csl CHCTEMBl MEXaHUYIECKOHN 1 JEKTpUIecKoi 3amuThl. Co3manbl MOAUBUKAIIH
IIMPOKO3aXBATHBIX MAIIMH C THOKMMH BCTaBKAMH JIJI1 paOOThl Ha CIIOKHOM
MUKpOpebede.

0) CxopocTth BeTpa. PaboTa maibHECTpYHHBIX amnmapaToB HE oOecreunBa-
€T pPaBHOMEPHBIN MOJIUB MPHU CKOPOCTH BeTpa Oosiee 5 m/c. CpeaHecTpyiiHbie
armapaThl MOTYT CPAaBHUTEIIBHO XOPOIIIO MOJUBATh MPU BeTpe 10 8§ M/c. MeHee
BCETO BIIMSIHUE BETpa CKa3bIBaeTCs Ha pabOTe KOPOTKOCTPYWHBIX Hacajok. B
JIHU U Yachl CUJIBHBIX BETPOB HE PEKOMEHIYETCS MPOU3BOJAUTH TOXKICBAHUE.
JIns MECTHOCTEN C CHIIBHBIMU BETPAMU MPEJIOKEHBI KOHCTPYKIIMU JIOXKICBaAIb-
HBIX MaIlllH, B KOTOPHIX KOPOTKOCTPYHHBIE HACAJIKU MAaKCUMAJIbHO MPUOIMKeE-
HBI K TOBEPXHOCTH 3E€MJIH.

B) COOTBETCTBHE MHTEHCUBHOCTH JIOXK/A U CBOWCTB MOYBbI. CpenHsis UH-
TEHCUBHOCTh JOXKAS «p» ISl MO3UIMOHHBIX M MEIJIEHHO NEPEIBUTAOIINXCS
MaIllUH onpejensercs no Gopmyne

600 3,60

P=—"" (MmM/MuH) umm P =
w

= () (3.15)

rae Q - pacxo T0XKJASBaJIbHOW MaIlIMHbI, JI/C;
2
O - TUIOIIA/Ib OJTHOBPEMEHHOI'O 0XBAaTa JOXKIEM, M.

s IM «Bomxkanka» o =2-400-18=14400 M

Tlst IM JIKT-80 «Oxa» o =2-400-36=28800 m*;

wist IM «Jleenp» ©=460-54=24840 m*;

st KU-50 «Panyray o= 2-144-36=10368 M

g JIM «®peram» o=L-a,

rae L - qiuHa 3axBara KphUJIOM MAIIMHBI, 3aBUCAINAs OT €€ MoAuUKa-
1,

a - CpeliHsIs MPUHA TOJIOCHI A0XKA, ax 40 M.

Hnsa JJH-70 v JJAH-100 cpeaHsasi MHTEHCUBHOCTb O ONPEIEIISIeTCA
C YU4€TOM BpAIllCHHS amTapara U MepeKpbITUs MO3UIIUM

R

y7;

o) =

: (3.16)

rae R - pagnyc cTpywn;
U - K03hOUIMEHT, YIUTHIBAIOMINNA CXEMY PACIIOIOKEHUS CTOSHOK MAIlld-
HBI (110 kBajipaTaM W = 1,20; mo TpeyroiabHukam | = 1,54).
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JInst yKa3aHHBIX TOXKIEBAbHBIX MaIlIMH, pa0OTAIOIKUX MO3UIIMOHHO WU B
MEJIJIEHHOM JBW)KCHHUH, CPETHSSI HHTEHCUBHOCTD OIS JOJDKHA OBITh MEHBIIIE
CKOPOCTH BIIUTHIBAHUS BOJBI B IOYBY B T€UEHHUE BCEro mnojuBa. CKOpOCTh BIU-
TBHIBaHUS NpU JOXAeBaHUU Ha 15-20% HMKE CKOPOCTH BIUTHIBAHUS BOJBI B
MOYBY MPH 3aTOIJICHUU MOBEPXHOCTH CJI0eM BOJbI 5-10 ¢cM U MOXKET OBITh OTI-
penenena no 3asucumoctu A.H. KocTsikoBa

V¢ = (0,80...0,85)- K, /t* (3.17)

riae Vi — CKOpOCTh BIIUTHIBaHUS BOJABI B TIOYBY B MOMEHT BPEMEHH t OT
Hayaja mpolecca, M/d;

K| — ckopocTh BOUTHIBaHUSI B KOHIIE IIEPBOTO Yaca, M/4;

t — BpeMms4, 4;

0 - TapaMeTp, YIUTHIBAIOIINI CBONCTBA MOYBHI U €€ BIIAXKHOCTb;

0=0,2-0,8;

0,80 - 0,85 — cHmxarouUii KOdPHULIHEHT.

[Tpo0mKUTENBHOCTD MOJMBA HA TO3UIIMM 3aBUCUT OT IMOJWBHONW HOPMBI
U ompeaesieTcs mo hopmylie

m

Lios 10* p (3.18)

Ecmu tipu t=t,,,, nonydaem th > P, TO IpH TIOJIMBE HET OIMMACHOCTH 00pa-

q
30BaHUSA JNyXK U MoBepxHOCTHOro ctoka. Ilpu V" < P cuenyer npuusth apy-

TYI0 JIOXKIEBAIIBHYIO MAIIMHY C MEHbIIEH MHTEHCHUBHOCTBIO JOXKAS WA U3ME-
HUTH PEXKUM OPOUIEHUS CEIbCKOXO3SIMCTBEHHON KYJIbTYPhl, YMEHBIIUB BEIUYHU-
HbI TIOJIUBHBIX HOPM U YBEIIMYUB UX YUCIIO.

Jns mammH, pabotaromux B apwkeHun  (JIJIA-100M, JJJA- 100MA,
SADOM «Kybanby), cpaBHUBAIOTCA CIION IO 3a MPOXOJ MAIIUHBI U CIIOU
BIUTABILIEKCS BOJIBI 32 BpeMs npoxoaa. Ciioil BOUTaBIIECCS BOABI 32 BpeMsI I0-
JUBa  JIOKIEBAaHUEM  MOXKET  ObIThb  ONpEAeNieH 10  3aBUCUMOCTH
1Tl moauBa 3atorieHueM (3.13) ¢ BBeneHreM MoHukaroero kodddunuenra

ht =(0,80..0,85)- K™ (1-a) (3.19)

Crolt 1ok s 3a OJIMH TPOXOJ JOXKAEBATLHON MAIIMHBI MOXKET ObITH TOJI-
cuutad TaKk h,=W/F, rne W - o0bemM BOJbl, MOJAHHBIN 3a OauH mpoxox, F -
TJIONIA b MOJIUBA 34 OJUH MPOX0]I

b*V

rie Q - pacxo I0XKACBaIbHOW MAIIHHbI, JI/C;
b - mMpuHa 3axBara, M;
V-CKOpOCTh IBMKEHUS MAIIIMHBI, M/4.
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OJM® «KybaHb» mnoAaeT MOJUMBHYIO HOPMY 3a OJHMH MPOXOJ, T.€.
h,=m/10. U3 sToro ycnoBus omnpenensieTcs HEOOX0AUMas CKOPOCTb JABUKCHUS
MAalIUHBI.

Jns mamma tuna JJIA omnpexaensercss HEOOXOAMMOE YHUCIO MPOXOJIOB
JIO’KJIEBAJIbHON MaIIMHbBI, 00€CIEYNBAIOINIEE MTOTUBHYIO HOPMY

Ny, =m/ 10%*h, (3.21)
Bpems oHOrO 11poxo/1a paBHO
tp=L/V (3.22)

rae L - nmuna nons mis DJIM® «Kyb6anws» n qmmHa Obeda (ydacTka pa-
ootsl) a1 JIJIA.

r) Kondurypanusa yyactka u pa3Mepbl MOJIEH JTOTAKHBI COOTBETCTBOBATH,
napameTpaM BhIOpaHHOM JT0XK/I€BAIbHOW MAITUHBI, T.€. OBITh PaBHBI MJIM KPATHbI
IIMPUHE U JUTMHE 3aXBaTa.

[To XO3SMICTBEHHBIM YCIOBHUSIM TPU BBIOOPE TOKIEBATLHON MAITHUHBI
CpPaBHUBAIOTCS:

a) BO3MOYKHOCTHU IOJIMBA BCEX CEIbCKOXO3SMCTBEHHBIX KYJBTYpP, BXOJS-
X B ceBoobopor («BoibkaHkay HE MOXET MOJMBATh BbICOKOCTEOEThHBIC
KyJabTypbl Bbilie 0,9M, OOJBIIMHCTBO MAIMH HE MPUTOJHO ISl TUIOJOBBIX
KyJbTYD);

0) CTOMMOCTH JOACBaJbHBIX MAaIIUH (3aBUCSIIME OT METALNIOEMKOCTH,
CJIIOKHOCTH KOHCTPYKUHWA, YHU(UKALMI 1eTane U y3JI0B);

B) CTENEHb MEXaHW3allMd M aBTOMAaTH3allMU MpoIecca MOJMBa OMNpese-
asromas TpedyemMyro KBadu(UKAIMI0 U KOJUYECTBO OOCITY>KMBAIOILIETO MEPCO-
Hasa, MPOU3BOJUTEIHHOCTD TPY/la Ha TOJIUBE;

T') SHEPrOEMKOCTH MAIIIMH, BIUSIONINE HA IKCIITyaTallMOHHBIE 3aTPaThl;

1) CTOUMOCTH OPOCUTEIIbHOW CETH, 3aBUCSAIIME OT TUIIA MPOTSHKEHHOCTH,
K03 duIIMeHTa TI0JIE3HOTO JEHCTBUS CETH;

€) KO3(p(UIHUEHTH 3eMEbHOTO HMCIOJIb30BAHUS, MOKA3bIBAIOIINE OO
MOCEBHOM IIONIA/IA B O0IIIEH OpOIITaeMO.

CpaBHeHHE JOXKIEBAJIbHBIX MAIIMH 10 YKa3aHHBIM BBIIIE YCJIOBHUSIM I10-
3BOJISIET BBIOPATH IS MOJIMBA KOHKPETHOIO y4acTKa HauboJsee moIX0IAIIYIO.

3.3.2.5 Pacuemut nonuea 0osxcoeganuem

a) BpeMs CTOSIHKM Ha TO3WIMU MPH Pa3IMYHBIX TOJUBHBIX HOPMax JJIs
JTO’KJIEBAJIHBIX MaIllWH, paboTaronmx mo3unuoHHo («Jluemp», «Bomxankay,
JJIH-70, JAH-100, «Pamyra») onpenensiercst mo popmyie (3.18).

Jlns moxaeBalbHOW MaImuHbl «@DperaTy ompenensercs HEoOXO0IMMOe
BpeMs OJTHOTO 000poTa, obecreunBaroIiee nojauBHyr0 HopMy. COOTBETCTBEHHO
BEJIMYMHAM TIOJIMBHEIX HOPM oT 240 10 1200 M>/ra BpeMst 060poTa M3MEHSIETCS
ot 50 1o 250 yacos.

Jnst mamma tuna JIJIA omnpezaensercss 4Mciio MPOXOA0B OOecrednBaro-
UX TpedyeMble MOJUBHBIE HOPMBI U JUTMHY Obeda (ydacTka paboThl MaITUHBI)
B 3aBUCUMOCTH OT YKJIOHA BPEMEHHOT'O0 OPOCUTETISI.
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6) HpOI/IBBOI[I/ITCHBHOCTB JOXACBAJIbBHBIX MAalllMH ONCHHUBACTCA I1JI0IIAAbIO
IIoJInBa 3a CANMHUIY BPCMCHH (qac, CMCHA, CYTKH, C€3OH) H OIIPCACIIACTCA I10

dhopmyiiam

Fey = 376*Q*tCM*BCM/KI/ICH *m (323)
1:cyT = 3’6*Q*tcyT*chT/Kch *m (3.24)
Fees = 86,4%Q*T*B e * ¢/ Kyyen *M (3.25)

rae Fey, Feyr, Fees U13MepsitoTes B 13;

Q - pacxon A0XKAeBaIbHOW MAIIWHEI, JI/C;

tews teyr - BpEMSI pAaOOTHI MAIIMHBI 32 CMEHY U CYTKH, 4ac;

T - IpOaOIKUTENBHOCTH OJIMBHOTO CE30HA, CYT;

Bews Beyrs Pees - K03 (PUIMEHTH MCIONB30BaHUs pabOUYero BPEMEHM 3a
CMEHY, CYTKHU, CE€30H;

Kyen - KO3 punuent ucnapenus noxas, Ky, = 1,1-1,3;

m - MOJIMBHAsI HOPMa, M/ra;

M - opocutenbHas HOpMa, M3/ra;

C =t /24.

B 30HE ¢ nepuoauyYecKuMu 3acyXxamMu Ce30HHas IPOU3BOIUTEIBLHOCTD OTI-
peneIseTcs TaKkKe Ul HalpsKEHHOTO NMEepUoa MoauBa (tyanp)

p

Hanp __ ces

Fce3 - Fcym * tHanp * ﬂ (3.26)
om

B pacyeTre npuHMMAaETCsl MEHbIIIEE 3HAUCHUE

B) Uucio m0XIeBaJbHBIX MAIlIUH, HEOOXOAMMOE ISl TOJIMBA ydacTKa
MI0MAAb0 HETTO Fyr
— F HT

FC€3’
rae F..,- MUHUMalibHas CE30HHAs MPOU3BOAUTEIIBHOCTH JOXIEBaIbHOM
MaIIIUHEI.

[Ipu crnoxuoMm penbede ydacTka, HATUYHH TPETSATCTBUN IS MEpexojia
MAIlIMH C TOJSl Ha TMOoJIe MPUXOAUTCS YBEIWYMBATh YKCJIO MAalllMH HAa Y4acTKe
U1l cokpaineHus: nepexonos. HYucno JIM «®perat» nNpuHUMAETCS W3 YCIOBUS
paboThI MAIIMHBI HE 00JIee YeM Ha JIBYX MO3UIUAX U3-3a TPYIHOCTEH mepexoja
C MO3UIINH Ha MO3UIHIO.

r) Yucno J0KJIEeBhIX MAIllMH HA OJHOM II0JI€ OMNpEeseTcs] U3 YCIOBUS
MOJIMBa B 3aJlaHHBIN CPOK {, OMPEAEIAEMBbIN PEKUMOM OPOIICHUSI CEIbCKOXO-
3SIUCTBEHHBIX KYJIBTYP

N pm (3.27)

FHT

n — noJis
oM = o (3.28)

cym

HT
rae F, nons - TIIOIIAJIb HETTO TOJIS, Ta;
t — Tpedyemasi IpOJOJKUTEIBHOCTD MOJIUBA, CYT.
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1) KommuecTBo 00CTyKMBAIOIIETroO MEPCOHAA NS JOKIEBATLHBIX MAIIIUH
Ha y4acTKe

N=p*S*N,, , uen, (3.29)

rae P - oOcimyxuBaronuii nepcoHan Ha OJJHy MalllMHy B CMEHY, Yel;

S - 9KciI0 CMEH paboThI.

Cnoco0 mojMBa J0KJI€BaHUEM ITO3BOJISIET OCYIIECTBIIATh YaCThIC TTOJIMBBI
MaJIbIMd HOpMaMHM, YTO JIYYIIIE YyJIOBJIETBOPSET MOTpeOHOCTAM pacteHuil. Ilo-
JUBHAs HOpMa MpH J0KJIeBaHUU 00bIYHO cocTaBisieT 300-600 M°/ra. VMeHbIIe-
HUE TOJMBHBIX HOPM YBEJIIMYMUBAET YHMCIIO MOJUBOB M IMOTEPU BPEMEHH IS Tie-
PEMENIEHHI C TTO3UIIMUA Ha MO3UIMIO. Y BEJIMYEHUE MOJUBHBIX HOPM OrpaHUYHU-
BAETCs BIUTHIBAIOIIEH CIIOCOOHOCTRIO MOUBbl. OpauHaTta rpaduka ruapoMOIyJis
JOJKHA OBITh YBA3aHAa ¢ MAaKCUMaJIbHBIMU pacxojamu JIM, uyToObl pacxo/, mo-
JaBaeMbIi y4acToK, ObLI KpaTeH pacxony M

/ /
Our =4, *Fyr =n*0yy (3.30)

I7I€ N- YUCJI0 OJJHOBPEMEHHO padoTaromux /IM Ha ceBoobopoTe.

[TpoAomKUTENBHOCTD OJIMBA HE MOXKET MPOU3BOJIBHO U3MEHSATHCS MTyTEM
M3MEHEHHUS MOJaBaeMoro pacxoja BoJibl. OHa omnpenensieTcs TOJIbKO MPOU3BO-
JATENBHOCTBIO JO0KI€BAIbHON MalllMHBI U MOJMBHOW HOpMOU. [Ipu 3Tom pac-
XO0J1 BOJIbI, TIOJIaBa€MbI Ha Y4aCTOK, JIOJDKEH OBITh KPaTHBIM PacXoay MOXKIe-
BaJIbHOW MAIIIUHBI.

[Ipu momyCTUMBIX OOIIMX YKJIIOHAX MECTHOCTU JUIsl BRIOpAaHHOM MOXKIie-
BAJIbHOWM MalllMHBI KalUTAJIbHBIC TUIAHUPOBKHU HE MNpoBOAATCS. s TMKBUIAIUH
MEJIKMX TOBBIIICHH Y MOHW)XEHUM, BBI3BIBAIOIINX MECTHOE Iepepacipeesne-
HUE CTOKa W OOpa30BaHUE JIYX, BBIMOJHSIETCS MPEANIOCEBHOE BBhIPAaBHUBAHHE
ITIOBEPXHOCTH IOJIEN

IIpu poxneBanun u3 OTKpbITOM opocutensHol cetu (JJA; JJIH, "Ky-
O0aHp'") KanmuTadbHBIE TJIAHUPOBKHU BBIMOJHSAIOTCSA BAOJIb TPacc KaHAJIOB U OpO-
CUTEJIEH.

[Ipy HEOOXOAMMOCTH TPOBEACHUS HA TOJISIX KalUTAIBHOW MIAHUPOBKHU
JIOJKHBI BBITIOJIHATBCS YCIIOBUSI COXPAHEHUS TUIOAOpOAus mouB. KanutanbHbie
IJJAHUPOBKHU CYIIIECTBEHHO YBEIWYMBAIOT CTOMMOCTH CTPOMTEILCTBA OPOCH-
TEJIbHBIX CUCTEM.

3.3.3 Umnynbvcroe u meakooucnepcHoe 00xcoesanue

OpoliieHue UMnyIbCHbIM 00HCOe8aHUeM OCYIIECTBISETCS MPEPHIBUCTHIM
BBITUICCKOM HEOOJBINX TMOPIHA BOJBI C TMOMOIIBIO CIEIUATBHBIX CpEIHEe-
CTPYWHBIX JOKJI€BAJbHBIX allllapaToB. JTU allapatkl, IOMUMO COILUIA JJIsl pac-
MBUICHUS BOJBI, OCHAIIEHBI THAPOAKKYMYJISTOPOM (BOJIO-BO3/YIIIHBIM 0aKOM) U
aBTOMATHUYECKHU JEHCTBYIOIIMM 3aMOpHbIM KilanmanoM. Kianan cpabaTeiBaeT AJist
BBITIJIECKA OYEPEAHON MOPIIMU BOJBI MPH MOBBINIEHUN JABJIEHUSA A0 ONPENCIIECH-
HOT'O MpeJieia WK [0 CUTHAJIaM C IyJIbTa YIIpaBJIeHUsA. BrImieck BoAbI yepeny-
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€TCsl ¢ Tay3aMd HaKOIUICHHsI €€ B THAPOAKKYyMYJsTope. Pexum paboThl MM-
NYyJbCHBIX anmnapaTroB MO3BOJISIET YMEHBIIUTH pacxona Boabl g0 0,1-2 5i/c B mo-
JUBHOM TpYyOONpPOBOJIE, CHU3UTH €ro AuameTp 10 12-30 MM U yMEHBIIUTH CPEJI-
HIOI0 UHTEHCUBHOCTH J0Xs 710 0,01-0,002 mM/MuH. IMIylIbCHOE JT0KICBaHUE
IPUMEHUMO Ha JIIOOBIX 1O BOJIONPOHUIIAEMOCTH MOYBAX U HA MOBBIIIEHHBIX YK-
JIOHaX MECTHOCTH.

[IpuMeHSIOT JIB€ TEXHOJIOTMYECKUE CXEMbl MMITYJILCHOTO JI0KICBaHUS:
©XKETHEBHOE - B JKapKHE Yachl CYTOK HOPMOM, OJIM3KOH K CYMMapHOMY CYTO4Y-
HOMY BOJONOTPEOJICHUIO, U TEPUOAUYECKOE - YBIIAXKHEHHUE TMOYBBI B PEKUME
OOBIYHOTO JIO’K/IC€BAHUS PACUECTHBIMU MMOJMBHBIMU HOPMAMHU.

[IpruMeHeHnEe UMITYJIBCHOTO JTOXKAEBAHUS MOBBIIACT ypokai yas Ha 50-
70%, xamyctbl Ha 100% MO cpaBHEHUIO C OOBIYHBIM JI0KIECBAHUEM.

Menkooucnepcroe (aspo3onvroe) 00xcoesanue 3aKI0YaeTCs B CO3JaHUU
oOJaka MeJIKOpachbUICHHOW BOJbI ¢ AuameTpoM Karenb 300-500 MUkpoH c mo-
MOIIIBI0 TYMaHOOOPA3yIOIIUX YCTAHOBOK. JTOT CIIOCOO OPOIIICHUS SIBISETCS J10-
MOJIHEHHEM K OOBIYHOMY JTOKJICBAHUIO M CIYXKHUT JUIsl PETYIUPOBAHUSI MUKPO-
KJINMaTa HaJ MOJEM B kapKue yachl cyTok. [loaya pacnbUieHHOW BOJIBI C pac-
xonoMm 100-400 n/ra mo3BossieT 3a 1,5-2,0 4 CHU3UTH TEeMIEpaTypy BO3AyXa Ha
6-12°C 1 MOBBICUTH €T0 BIAXKHOCTh. DTOT MPUEM PE3KO YBEIUYMBAET yPOKail-
HOCTb CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp, YIy4YlIaeT KAa4yeCTBO MPOAYKIUU MPU
3HaunTenbHOM (Ha 40-50%) cokpaienuu 3atpat BoAbl. OcoOeHHOo 3P dexTruBeH
B 3aCYIIUIUBBIN NEPUO/I MPU BBICOKOW BIAXKHOCTH MOYBBI.

MenkoaucnepcHOe OpOUIEHUE YCNEIIHO MPUMEHSIETCS B TEIUIMIAX,
OpaHXXepesiX; UCIBITHIBACTCS HA YalHBIX IJIAHTALUIX U IPYyTUX KyiabTypax. On-
HaKo, OHO MOKa HE HAIUIO IIMPOKOTO MPOU3BOJCTBEHHOTO MPUMEHEHHS U3-3a
HECOBEPILIECHCTBA KOHCTPYKIIUH.

3.3.4 Buympunoueennoe opowenue (BI10)

[Ipu BHYTpUIIOUBEHHOM CITOCOOE MOJIMBA BOJA MOJAETCS] HEMOCPEICTBEH-
HO B KOPHEOOUTAEMYIO 30HY MO BHYTPUIIOYBEHHBIM YBIQKHUTEISIM U MOCTYIIa-
€T B MOYBY 3a CUET €€ BCACHIBAIOIIEH CUJIbI WU 1O HeOobIMM (10 1 M) Harmo-
poM (pucyHok 3.15).

BHyTpunouBeHHbIC YBIAXKHUTEIN MOJYYalOT BOJY U3 OTKPBITHIX KaHAJIOB
WJIM TPYOOTPOBOIOB M OBIBAIOT TIOCTOSIHHBIE U BpeMeHHbIC. [locTOsTHHBIC 3aKiia-
JIBIBAIOTCS B MIOYBY HA BECh CPOK CITY>KObI, BpeMEHHBIC YCTPAUBAIOTCS TOJIBKO HA
ce30H moauBa. [1o KOHCTPYKIIMK yBIOKHUTEIN OBIBAIOT TPyOdaThie M3 KPOTO-
BBIC.

[TocTostHHBIC TpYOUYaATHIC YBIAKHUTEH BBIOTHSIIOTCS U3 TTIOPUCTHIX TPYO,
MJIACTMACCOBBIX MEePGOPUPOBAHHBIX HIIM TIYXUX KOPOTKHX TpyO C 3a30pamMu B
cteikax. OHM yKiaaeiBatoTcs Ha riryouny 40-50 cMm ¢ paccrosinusmu 0,7-2,0Mm, B
3aBUCUMOCTH OT CBOMCTB MOYB U BUAa pactenud, ykioHamu 0,002-0,004, nme-
10T auaMeTpbl S0-75mm, quny 50-200 M.
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Pucynok 3.15 — CxeMsbl pacnpeneneHus Biaru u3 yBlaxXHUTEIeH
a — IIpH PEryjinpoBaHn YPOBHA I'PYHTOBBIX BOJ; 0-— moJada BOAbI U3 ITOPUCTBIX
YBHa)I(HHTeHeﬁ KalmUJIJIAPpHBIM CHOCO6OM; B — HallOpHaA 1nmoaayda BOJAbI 4CPE3 LICIIN B CTBIKAX;
T — pacnpeaciICHUC BJIAru Ipu HAJIMYUKU BOAOYIIOpA; A — I10J4a4a BOAbI U3 Kenoda OTKpLITOﬁ
abcopOumonHoii cuctemsl; B3 — Bnaknocts 3aBsnanus; BPK — BnaxHOCTh pa3pbiBa
KallWJIISAPOB, HB — nanMenbI1as BJIaro€MKOCTb, IIB — nonHast BIaroeMKOCTh

JI71s1 BpEMEHHBIX YBJIAXHUTENICH MPUMEHSIOTCS MTOIUITUICHOBBIE TPYOKH
U3 MeJIkonopuctoro Marepuana. OHU ykIajsiBaloTcs Ha rayouny 15-30wM c
pacctostHusMU 0,3-0,5M. umeroT auametrpsl 16-20 mm, nqouny a0 100 cm. Vk-
JaJIKa TaKUX YBIAXKHUTEIEH MPOU3BOJMUTCS, BECHOW MEPE] MOCEBOM CIEIUAIb-
HBIMU MallIMHaMU, TIOCJIe YOOPKHU yposKasi TpyOKH yOuparoTcs.

KpoToBbie yBIaXHUTEIM BBIMOJHSIOTCS KPOTOBBIMU MamuHaM. OHu
umeroT nuametpsl 30-50 mm, amuny 50-200 M, ycTpauBatorcs Ha riryoune 0,4-
0,5 m ¢ ykinonamu 0,002-.0,004 paccrosiausimu 0,7-2,0 M. VcnibITBIBalOTCS CIIO-
COOBI 3aKpEIJICHUSI CTEHOK KPOTOBHH.

Bwmecre ¢ Boj0Ol 110 BHYTPUIIOUYBEHHBIM YBIQKHUTEISAM MOXKHO I10/1aBaTh
pacTBOpeHHbIE YI00peHuss. BHYyTpUoYBeHHbIN cr1oco0 MOJIMBA SBJISETCS Hau-
JY4YIIAM 1O CAHUTAPHO-TUTUEHUYECKUM YCJIOBHUSAM ISl OPOILECHHS CTOYHBIMHU
BOJIaMH.

HoctonnctBamu BIIO sBiIAOTCA: COXpaHEHHWE CTPYKTYpPhl M a’paluu
MOYBBI, OTCYTCTBUE OTKPBITON CETH Ha MOJMBHOM y4acTKe, aBTOMAaTHU3aIUs T10-
JMBa, CHUKEHHUE 3aTpar paboyel Cuibl Ha TOJIMB, YMEHBIIEHUE unciia o0pado-
TOK TOYBBI.

B kauecTBe HeocTaTKa MOKHO OTMETHUTh: HEJOYBJIAXKHEHHUE BEPXHUX S-
7 cM ClIOsl TIOYBBI, YTO COKpAILAET BCXOAbl, OCOOEHHO B palloHaX ¢ CyXou Bec-
HOM; Ha 3eMJISIX, CKJIOHHBIX K 3acojieHuto, BI1IO crocoOcTByeT mOAHATHIO COeit
U3 MOJMAaXOTHOTO TOPU30HTA; TPYIHOCTh KOHTPOJISA 32 paOOTON YBIAKHUTEICH
Y YacThIe 3aWJICHUS MX; 3HAUYNTEIbHBIC MMOTEPU BOBI, HA TIIYOMHHYIO (QUIBTPa-
LU0 U3-32 TPABUTALIMOHHOTO OIYCKaHUs KOHTYpa YBIIAJKHEHUS; BbICOKAsi CTOU-
MOCTb.
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3.3.5 Kaneawvnotit cnocoé noiuea

[Tpu kaneabHOM OPOLIEHUH BOJA MOAAETCSA K KOPHSM pacTEHUH B TEUECHUE
BCEH BEreTalluH B COOTBETCTBUM C BOJONOTPEOICHUEM PACTEHUI MAJIBIM pacxo-
oM. Crcrema KanenbHOIO OpPOILLIEHUS! COCTOUT U3 HACOCHOW CTaHIMM, Maruct-
PAJIBHOTO U paclpeAeIuTeNbHbIX TPYOOIIPOBOAOB U MOJIMBHBIX TPYOOIIPOBOIOB
¢ kanenpHUIaMu. [lonuBHbIE TpyOOIIpOBOABI 1UaMeTpoM 16-30 MM UIyT BAOJIB
psAnoB pacTeHuil Haa 3emiield Ha 15-30 cM, HA HUX yCTaHABIMBAIOTCA KalleJIbHU-
bl o1Ha Ha 1-2 pactenus (pucyHok 3.16).

0
i H 0
n

FH

Pucynok 3.16 — KanenbHO€ opoliieHne
1 —Hacoc; 2 — Bogomep; 3 - MHXKEKTOP; 4 — MarucTpaibHbIA TPyOOIIPOBOI;
5 — kanenbHUIA; 6 — pacTeHust; 7 — paclpeaeuTelb; 8 — 0aK-CMECUTEIb YAOOPEHUH;
9 — manometp; 10 — punbTp

KanenapHuibl — 3T0 ycTpolcTBa ¢ PUIbTpaMu U MUKPOTPYOKaMU IHaMeT-
poMm 0,3-2,0 MM, nojaro1ye BOAY PaBHOMEPHO MaJalolIMMU KaruisiMu. Beimyc-
KalOTCsl KaleJIbHULIBl Pa3IMYHbIX KOHCTpYKuuid; "Monnasus-1", «Ykpauna-1»,
«Taspus-1», «cBHUUBoanommumep-3», «Konomua-1» u ap.

CyliecTBYIOT CaMOPETYJIUPYIOLIUECS U CAMOOYHIIAIOIINECS KaleIbHUIBI.
KoHcTpykiun ux coBepIIeHCTBYIOTCS. Pacxon onHo# karmenbHUIBI 1-9 11/4ac,
CyTOYHasi HopMa TnosimBa coctapiser 15-40 M /ra, opaunara rugpomoayds 0,25-
0,30 a/c Ha ra.

CucreMbl KaneJlbHOrO OPOILIEHUS padOTal0T aBTOMaTU3HpoBaHo. OHU MO-
I'yT OBITh OTJIAKEHBI HA PA3JIMYHBIEC PEKUMBI: CHHXPOHHO C XOJI0M BOJONOTPEO-
JIEHUs1, Ha CPEAHECYTOUYHOE BOJONOTPEOICHUE, TOOUEPEAHYIO TT01a4y BOJbI OT-
JEIBHBIM y4acTKaM M T.]I.

KanenpHoe opolieHue mpuUMEHSETCs, B OCHOBHOM, Ha BHHOTpaJHUKAaX,
IJIOIOBBIX U KYCTAPHUKOBBIX KYJIbTYpax.

JlocToMHCTBaMH KamelIbHOTO CIoco0a MOJMBA SIBISIOTCS: OTCYTCTBHE TIO-
Teph BOJIbI Ha (DUIBTPAIUIO M UCTIAPEHUE U3 CETH, SKOHOMUA BoAbl Ha 30-50%,
COXpPaHEHHUE CTPYKTYPHI U JTYUILIETO BO3AYIIHOTO PEKMUMA MOUYBbI, COOTBETCTBHE
peKrMa OPOIIEHUS M PEKUMa BOAOMOTPEOICHUS, OTCYTCTBHE OMACHOCTH TIOTb-
€Ma TPYHTOBBIX BOJ M 3aCOJICHUS MOYB, aBTOMAaTHU3allMs MOJIMBA, OTCYTCTBUE
COPHSIKOB.

K HenmocTaTkaM MOKHO OTHECTHU: MOBBILIEHHBIE TPEOOBAaHUS K KAUECTBY BO-
1Ibl, HECOBEPIICHCTBO KareJbHUII, BEICOKAsi CTOMMOCTb CUCTEMBI, MPETISITCTBUS JIJIs
00pabOTKH MOYBBI, BEIBO3A YPOXKasi U APYTUX CEIIbCKOXO3IUCTBEHHBIX PAOOT.
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3.4 OpocuresibHAA CeTh

3.4.1 Haznauenue opocumenbHoll cemu u mpedosaHus K Hell.
Opzanuzayus opouwiaemoii meppumopuu

OpocutenbHas ceTh MpeAHa3HaueHa JUIs MOAAauu BOJbI OT FOJIOBHOIO BO-
n03a00pa Ha MCTOYHUKE OPOIICHUS K AJIEMEHTaM TexHuku noiusa. K opocu-
TEJIbHON CETU MPEIBIBISIIOTCS TpeOOBaHUA: 00ecleunTe, TIaHOBYIO BOJOIMOAA-
4y, ObITh YBSI3aHHOW C aJMHUHHUCTPATHUBHBIM JIETICHUEM TEPPUTOPUHU, COOTBETCT-
BOBAaTh OpPraHU3ALMHA TEPPUTOPHUH, HE MPEMATCTBOBATh MEXAHU3ALUH CEJIbCKO-
XO3SIICTBEHHBIX U BOJOXO3SIICTBEHHBIX PabOT, 00JagaTh BBHICOKUM TEXHUYE-
CKUM YPOBHEM, UME€Th MUHHUMAJILHO BO3MOKHbBIE€ MPOTSKEHHOCTb, CTOUMOCTb,
AKCILTYyaTAllMOHHBIE 3aTpaThl, y4€CTh TPEOOBAHUS APYTUX OTPACIEH HApOIHOTO
X03sICTBa (PHEPreTUKU CYA0XOJCTBA, PHIOOJIOBCTBA, BOJAOCHAOKEHUS, IPO-
MBIIIJIEHHOCTH).

OpocutenbHasi ceThb OBIBAET OTKPBITOM, 3aKpbITONH, KOMOWHHPOBAHHOM.
[IpoekTupOBaHKE OPOCUTEIBHOW CETH HAYMHAETCSA C pa3MEILICHHUs €€ B IUIaHE,
YTO BBIIOJIHAETCS B 3aBUCHUMOCTH OT OPTaHM3alUU TEPPUTOPHUH, TUIA CETH,
TEXHUKH I10JIMBA.

Iloo opeanuzayueii meppumopuu TOHUMAETCs Ha3HAYEHHUE MOCTOSHHBIX
TPAaHMI] CEIbCKOXO3SMCTBEHHBIX YrOAMi (XO34MCTB M MX OTHEJICHHM, ycaabO,
CEBOOOOPOTHBIX U MOJIMBHBIX YYACTKOB, MOJIEH).

Bes muomanps B rpaHunax paccMaTpuBaeMOM TEPPUTOPUM HA3bIBACTCS
BasoBoil. OHa BKIIIOYAET OpOUIAEMBbIEC IUIOMIAA OPYTTO, HEOPOIIAEMbIE CEJb-
CKOXO3SIUCTBEHHBIE YTO/1bsl, HEUCTIOJIb3YEMBbIE 3€MJIH.

Opomaemas mnomans 6pyrro (Fg,) cocrout M3 opomraeMoi IUIOmanu
HETTO W IUIOIIAAY OTUYKJIECHHUW IOJ KaHalbl, JOPOTH, JIECOIOJIOCHI, TUAPOCO-
opyxenus. Opomaemyro miomanas HeTTo (Fy;) cOCTaBISAIOT MOJMBHBIE TOCEBBI U
HacaxaeHus. CTeneHb MOJE3HOI0 MCIOJIb30BaHUS OpOIIAEMBIX 3€MENb Xapak-
TepusyeTcs KodQPUIIMEHTOM 3eMEJIbHOTO MCIIOJIb30BaHUS

F
K31 =— (3.31)

op

B 3aBucumoctu ot Thna opocutenabHon cetu K31 = 0,85-0,92.

['panuIpl 3eMII€N0Nb30BaHUN HA3HAYAIOTCSI B COOTBETCTBUU C €CTECTBEH-
HBIMU TpaHULIaMU (PEKH, OBpPAr, Jiec), aIMUHUCTPATUBHBIMH TPaHUIIAMH, Hace-
JICHHBIMU MTyHKTaMHU, KeJIE3HBIMU U IIOCCEWHBIMH JOPOTaMH, TOCY1apCTBEHHBI-
MU TpyOOIIPOBOJaMHU, JIMHUSMH JIEKTpoIiepeiad, KpyIHbIMH KaHanaMmu. ['panu-
IbI JIOJDKHBI OBITH TIO BO3MOKHOCTH MPSMOJIMHEHHBIMH, KOHPUTYpALIHS TUIOIIA-
JIe¥ — IPABUIIBHOM.

HoByto ycanp0y (mocenok) »enaTelibHO pacroyiaraTh B LEHTPE 3emiie-
[0JIb30BaHUM, B OJIArONPUATHBIX CTPOUTEIBHO-IIJIAHUPOBOUYHBIX, IOYBEHHBIX,
T'HJIPOr€0JIOTUYECKUX U CAHUTAPHBIX YCIOBUAX C HICTOYHUKOM BOJIOCHAOKEHUSI.

[TaxoTHas miomaabs pa3duBaeTcsl Ha CEBOOOOPOTHBIE YUacTKU. B 3aBucH-
MOCTH OT THIIa CEBOOOOpPOTa y4acTKM HMMEIOT miomans or 150 mo 1000 ra.
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[Tnomanu mapanienbHBIX CEBOOOOPOTHBIX YYACTKOB HE JODKHBI OTIUYATHCS
6onee yem Ha 10%. CeBOOOOPOTHBIN y4acTOK cocToUT U3 3-10 mosield B 3aBUCH-
MOCTH OT cocTaBa ceBooboporta. [lnomaau noneit He AOMHKHBI pa3auyaThesi 00-
nee 10%. Kondurypauus mnoneit xenareiabHa NPSMOYTojibHas, TparelueBu/I-
Has. HenpaBuiibHast KOHQUrypamus JOMyCKaeTcsl MpU CIO0KHOM pelibede u
CJIOHBIX €CTECTBEHHBIX TpaHulaxX. JJUHBI CTOPOH MO JOKHBI OOecredu-
BaTh ONTUMAJIbHYIO JUIMHY TOHA CEJIbCKOXO3IMCTBEHHOM TEXHHKU (HE MEHee
500M), COOTHOIIIEHHE CTOPOH JOIHKHO OBITh HE Oosiee 3. J[mHbI CTOpoH moJIst 0051-
3aTeIbHO YBSA3BIBAIOTCS C Pa3MEpaMU 3JIEMEHTOB TEXHUKHU IMOJIMBA — JJIMHOM TO-
JMBHBIX OOPO3]T M MOJIOC, MIUPUHOM | JUTMHOM 3aXBaTa JOXKICBaTHHBIX MAIIIHH.

3.4.2 Omkpvimasn opocumenvnan cemso

OTKpbITast OPOCUTENNbHAS CETh COCTOUT M3 KaHAJIOB B 3€MJITHOM HJIH 00-
JUIIOBAaHHOM PYCJI€ WX U3 JOTKOBBIX KaHaIOB. OCOOEHHOCTHIO ATOM CETH SIBJIS-
€TCs TMMOJIHAS 3aBUCUMOCTD OT pesibeda MeCTHOCTH. OCHOBHBIMH YCIIOBUSIMU €€
MIPOCKTUPOBAHMS B TUTAHE SBIISIIOTCS 00CCTICUCHUE MOJ0KUTEIBHBIX YKIOHOB 10
Tpacce U KOMAaHJOBAaHUE CTAPIIMX KaHAJIOB HaJ muiaamumu. [Ipu moBepxHOCT-
HOM M BHYTPHUITIOYBEHHOM CIIOCO0AaX IMOJIMBa HEOOXOIUMO TaKKe KOMaHI0OBaHHE
(TIpeBBIIICHUE) YPOBHS BOJBI B KaHAJIC HAJl IOBEPXHOCTHIO 3€MJIH.

OT UCTOYHMKA OPOILICHUS JO KAXKAOTO IMOJIS BOJIA MOJAECTCA HOCMOAHHOU
OpOCUMENbHOU Ccemblo, KOTOpas MPOEKTUPYETCA IO TpPaHUIlaM OpPOIIAEMBbIX
mwmomaned. Ha monsix oTKpeITas OpOCUTENIbHAS CETh SIBJISIETCSI BDEMEHHOW U HE
MeIIIAeT MPOBEICHUIO CETbCKOXO03SIMCTBEHHBIX PadoT.

[TOCTOSIHHBIM SIBJIIFOTCSI MATUCTPaIbHbBIC, MEXKX03AMCTBEHHBIE U BHYTPHU-
X03MCTBEHHbIC KaHabl. Maructpanbhbiii kanan (MK) mogaet Boxy oT roiaos-
HOTO BOj03a00pa 10 MaccuBa opoieHus. Tpacca MK HameuaeTcst U3 ycioBHiA
KOMAaHJOBaHUs HAJl OPOIIAEMOM ILIOIAJIbI0, YCTOMYMBOCTH PyCiia, SKOHOMUY-
HOCTH U B COOTBETCTBHHU C TeOMOP(OIOTHEH MECTHOCTH.

JIJ1s1 BBIIOJTHEHUS YCIIOBUMA KOMAaHJIOBAaHUSA, YCTOWYMBOCTH PYyCia 3KOHO-
MHUYHOCTU KpymHbie MK 00BIYHO TpaccCHUpYyIOTCS, T.€. BIIMCBHIBAIOTCS C OIpese-
JICHHBIM YKJIOHOM B penibed MecTHOoCcTH. OnTuMaiibHbIe YKI0HBI 111 MK paBHBI
0,0003-0,0005. Tpacca HamewaeTCsi OTpE3KaMu Pa3HOM IJIUHBI TaK, YTOOBI pa3-
HOCTh OTMETOK HayaJla ¥ KOHIIa KaXKJI0ro OTpe3Ka oOeclieurBaia 3alaHHbIN K-
moH MK.

Bo3MoxHBI 1Ba HanpaBIE€HUSI TPACCUPOBAHUA — IIPU 3aITaHHOM MECTE BO-
n03a00pa U Mpu 3aJaHHOW TUIOMIAAN OpOIIeHHs. B mepBoM ciiyyae MecTo BOJIO-
3a00pa BBIOMpAETCS U3 YCIOBUN KOMIUIEKCHOTO MCIIOJIH30BAHUS BOJHBIX PECYP-
COB, yJI0OCTBa CTPOMTENHCTBA TUIOTHHBI, BOJAOXPAHWIUINA, TOJIOBHOTO COOPY-
YKEHUS U T.II.

Teppuropus, nogkomananas MK, cocrasisier 30Hy CaMOTEYHOTO OpOIIIe-
Hus, Bbilie MK opomieHre BO3MOKHO, HO TOJBKO MPU MEXaHUYECKOM BOJIO-
MOBEME.

[Ipu 3amaHHOM IUIOMIAA OPOLICHUS TPACCUPOBAHUE IMPOU3BOJUTCS OT
KOMaHyIoIIeH Touky 3Tol 1iomanu. [Ipu nogxone MK k peke cpaBHUBArOTCS
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BO3MOJXKHBIE BapHaHTHI BO103a0o0pa: 1) caMOoTeuHbIi OECTUIOTHHHBIN BOA03a00p,
€CJIM YPOBEHb BOJIbI B peKe BbIllIe ypoBHs BoJibl B MK 2) minoTUHHBINA camoTey-
HBIN BOZ1032a00p, MEXaHUYECKUN BOJIONOABEM (HACOCHAS CTAHIUS) UITU MEPEHOC
B07103a00pa BBIIIE M0 TEYCHUIO, €CITU YPOBEHb BOJbI B PEKE HIKE YPOBHS BOJIbI
B MK. BrIiie no TeueHnto BO3MOKHO YCTPOHUCTBO OECIUIOTUHHOTO CAMOTEYHOTO
Bo03a00pa ¢ npoasienueM MK Biosb pexu.

IIponnennsiii yuactok MK Ha3zpiBaeTcsi ToJIOBHBIM. Ha mojorux paBHU-
HaX, TOE e MaN, TpeOyercs Oonbmas anuHa rojoBHou dactu MK. Ilpu He-
OONBIINX TUIOIIAJAX OpolleHHust Ooiiee Ienecoo0pa3eH MEXaHWYeCKU BOJO-
noabeM u3 peku B MK. Yuacrok MK, nonmaronuii Bogy TpaH3UTOM K MacCHUBY
opoueHus, Ha3biBaeTcs xonocTo yacteio MK yuactok MK, pasmaromuii Bony
B MJIa/lllIM€e KaHaJbl - paboueid yacteio MK. JIj1sl roJIOBHOM M XOJIOCTOM YacTei
MK He TpeOyeTcss koMaHAOBaHUE HAJl TeppuTOpUeH, mia padoueil yactu MK
IPU CAaMOTEYHOM I10JINBE KOMaHJOBaHUE HEOOXOUMO.

Tpacca MK Moxxer BcTpeuaTh pe3KuMe HU3MEHEHus penbeda -
BO3BBIILIEHHOCTH, OH>KEeHMs. Ha rooBHo# u xosoctoit yactu MK BO3BbIIIEH-
HOCTU U NOHMKEHUS nepecekaroTcst uim ooxoasares Tpaccoit MK. Tlonmxenus
MOryT OBITh NpeojiosieHbl Tpaccoit MK B 00X0/, B HACHIIH, B IIOKEPE, B aKBEAY-
K€, IPU TOM BapHaHT BHIOMPACTCS U3 TEXHUKO-DKOHOMUYECKOI'O CPABHEHHUS.

Mexxo3zsiiictBennbie pacnpenenutenu (MXP) nogator Boay ot MK k ko-
MaHJIYIOIIUM OTMETKaM X03MCTB. OHU IMTPOEKTUPYIOTCS IO TPAHULAM XO3SIMCTB
10 BO3MO>KHOCTH MEHBIIIEN MPOTSHKEHHOCTH U ¢ HAMMEHBIIAM YUCJIOM BOJOBBI-
JICJIOB B KaXKJI0€ XO35MCTBO.

K mocTtossHHOM BHYTPHUXO3SIMCTBEHHOW CETH OTHOCSATCS XO3SIMCTBEHHBIC,
CEeBOOOOPOTHBIE, YHACTKOBBIE U ycaneOHble KaHalbl. OHM MOJal0T BOAY OT XO-
3SIICTBEHHOTO BOJI03a00PHOT0 COOPYKEHUS /10 MOJIUBHOTO y4yacTka. BHyTpuxo-
3ICTBEHHbIE KaHaJIbl MPOEKTUPYIOTCS B IUIAHE C YUYETOM CIEAYIOUINX TpeOoBa-
HHUM: TIPOXOAWUTH MO IPaHUIlaM, KOMaHJOBaTh HAJl MOJABEIICHHONW TEPPUTOPUEN
OpU CaMOTEYHOM CIIOCOOE MOJIMBa, UMETh IMOJOXKHUTEIbHBIH YKIOHY TPacchl,
o0ecreunTh HE3aBUCUMYIO M10/1ayy BOJIbI K&KJOMY CEBOOOOPOTHOMY YYacTKy U
ycasib0e, UMETh, HAUMEHBIIIYI0 BO3MOKHYIO IPOTS’KEHHOCTb.

OTKpBITBIE MOCTOSIHHBIE KaHaJIbl BCEX MOPSAIKOB B Pa3IMUHbIX OOJIMLIOB-
KaX WJIH JIOTKaX MPOCKTUPYIOTCA B IJIAHE MO TEM K€ MpaBujiaM, YTO U KaHAJIbI B
3eMJIIHOM pyclie, HO JOMYyCKaloT 0oJjiee 3HAUUTENbHbIE YKIIOHBI, TaK KaK B HUX
MEHBIIIE OMMACHOCTh Pa3MbIBa pycia.

OmKkpovlmas cemv Ha noje A611emcsi 6peMeHHOU: OHA Hape3acTCs exKe-
TOJIHO TIEPE] MOJIMBHBIM CE30HOM M MCHPABISAETCS NEpel KaXKIbIM IOJIHBOM.
PacnonoxeHne BpeMEHHOM CETH Ha IOJIE COTJIACOBBIBAECTCS C TEXHUKOM IOJIUBA.

[Ipu moOBepXHOCTHOM CIOCOOE MOJIMBA CETh Ha MOJIE COCTOUT U3 BPEMEH-
HBIX OpOCHUTENIeH U BBIBOAHBIX OOPO3J, KOTOPbIE PACIONaraloTcs MO MPOJ0Jib-
HOWM wim mornepeyHon cxeme (puc. 3.17, a, 6) B 3aBUCMMOCTH OT HampPaBJICHUS
noJivBa (HaMpaBJIEHUS TTOJIMBHBIX OOPO31).
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Pucynok 3.17 — BpemeHHast opocuTeNnbHAs CETh
a — cxeMa IIONEePEeYHOro CeUeHus; 0 — cxema IpoJ0AbHOIO PACIONIOKEHHUS;
1 — BpeMeHHbIE OPOCUTENHN; 2 — MTOJIMBHBIE 00PO3/bl (TTOJO0CHI); 3 — BEIBOJIHBIE OOPO3bL;
4 — momaap NOAKOMAH/HAs BPEMEHHOMY OPOCHTEIIO0

IIpu noXn€BaHUU U3 OTKPBITOM CETH PACCTOSIHUA MEXKIY BPEMEHHBIMU
OPOCHUTESIMU JOJDKHBI COOTBETCTBOBATh IIMPHHE 3axBaTa J0XKICBAIHHON Ma-
mnbl: s JJIA-100M, TJIA-100MA — 120 m, gas JJAH-70 — 90-100 M, ns
JJH-100 — 100-110m.

BpemenHas ceTb Ha MoJie UMEET CPaBHUTEIBHO HEBBICOKYIO CTOUMOCTb,
OJIHAKO OHA CO3/1aeT MTOMEXHU JIJIsl MEXaHU3AIUU CEeIbCKOXO3IMCTBEHHBIX PadoT,
IIOTepH ToJIe3HOH Tuomanu 2-4%, uMeeT oTepu BoAbl Ha (rutbTpanmio 4-5%,
TpeOyeT 3aTpaT Tpy/la Ha Hape3Ky U 3apaBHUBAHUE.

B nenom, 1OCTOMHCTBAMU OTKPBITOM OPOCUTEIBHOU CETHU SIBJISIOTCS J10C-
TYIHOCTb JIJIsl HAOIIOJICeHUM 3a paboToM, ISl yX04a, PeMOHTA, dKCIUTyaTalluu U
HaWMEHbIIIass CTOMMOCTD [0 CPABHEHUIO C JIPyrUMu Tunamu cetu. K HemocTat-
KaM cJIeyeT OTHECTH CHIDKEHHE KOA(h(HUIIMEeHTa 3eMeJIbHOTO HCIOJIb30BaHUS,
HU3KUM KO3 (UIIMEHT MOJIE3HOTO ACHCTBUS CETH, 3aBUCUMOCTH OT peibeda,
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TPYAHOCTh aBTOMAaTH3allMM YIpPABJICHUS pabOTOMl CETH, BHICOKHME 3aTpaThl Ha
PEMOHT U 00CIIy’)KMBaHHUE.

3.4.3 Tpyouamasn u KOMOUHUPOBAHHAA OPOCUMESIbHAA CEMb

Tpybuamas opocumenvhas cems COCTOUT U3 TPYOOIIPOBOIOB, MOJAIOIINX
BOJy OT UCTOYHMKA OPOLIEHUA K 3JIEMEHTaM T€XHUKU nojuBa. [1o cpaBHEHUIO C
OTKPBITOM CEeThIO TpyOuaTasi CEeTb UMEET CIICAYIOIINEe MPEUMYIIEeCTBA: OTCYTCT-
BUE MOTeph BOJAbI Ha (uibTpanuio U ucnapenue (Boicokuit KII), oTrcyrcTBue
MOMEX MPU MEXaHU3ALNUN CEITbCKOXO3SICTBEHHBIX pa0OT, BO3MOXKHOCTh MTPUMeE-
HEHHUS TIpH JI0O00M pernbede, ONaronpusTHbIE YCIOBUS Al aBTOMAaTH3alluU
yIOpaBJICHHUST PadOTOH, BO3MOKHOCTH HCIOJIb30BaHUSl €CTECTBEHHOIO Haropa
npy OONBIIMX YKIOHAX MeCTHOCTH. Hepgocratkamu TpyO4aToi CeTH SBISIOTCS:
NOTPEOHOCTh B TpyOax, 3HEPIUU MPU HEJOCTATOUHOCTH €CTECTBEHHOT'O HaIopa,
BBICOKHE KAIMTAIIOBIIOKEHHS.

TpyOuaTtas opocutenpHasi ceTh OBIBA€T CTALlMOHAPHOM, MEPEIBUKHOM,
IIOJIyCTallMOHAPHOM.

CmayuoHnapHas (3aKkpvlmas) cems COCTOUT U3 MOA3EMHBIX TPYOOIPOBO-
J0B. DTO HambOosee COBEPILIEHHAs OPOCUTEIbHAsl CETh, IO3BOJISIIOIIAS MOJIHO-
CTbIO aBTOMAaTH3UPOBATh YIIpaBJICHUE €€ pabOoTON M MPUMEHUTH JIIOOYIO0 TEXHU-
Ky nosiuBa. OHa XapakTepu3yeTcsi HAMMEHBIIMMHU 3aTpaTaMy PyYHOTO TPyJa, HO
HanOOJbLIEH CTOUMOCTBIO.

llepeosusicnas cemb COCTOUT U3 Pa30OPHBIX HAJ3EMHBIX WM HA3€MHBIX
TpyOONPOBOAOB, KOTOPHIE MOTYT JAEMOHTHUPOBATHCS U MEPEMENIAThCS C ydyacTKa
Ha y4acToK. CTOMMOCTb 3TOM CETH HMKE, HO 3aTpaThl PyYHOTO TPYJa BBICOKH.
Haubosee nenecoo0pa3zHo NpUMEHSTh NEPEIBIKHYIO CETh B 30HaX I0CTATOYHO-
IO ¥ HEYCTOMYMBOIO YBJIAKHEHMSI, I'/I€ TIOJIMBBI HE YaCThl U IPOBOMSTCS HE IS
BCEX CEJIbCKOXO3SUCTBEHHBIX KyNbTyp. [IpuMepom mnepenBmxHOW TpyOuaToit
CEeTH SIBJsIETCS pa300pHBIN UPPUTALMOHHBIA KOMILJIEKT JIJIsl TOJIMBA JI0KIE€BaHU-
eM KN-50 «Pamyray.

Ilonycmayuonapnas cemsv BKIIOYAET 3aKpbIThIE CTallMOHAPHBIE W Hal-
3eMHbBIC TEPEBIKHBIE TPYyOOnpoBobl. [IpuMenenune pazoopHBIX TPyOOTPOBO-
JIOB COKpAaIlaeT MPOTSHKEHHOCTh 3aKPBITOM CETH, YTO CHMXKAeT 3aTpaThl Ha
CTPOUTEIBCTBO cUCTEMbl. OJHAKO MOBBIMIAIOTCS 3aTPAThl PYYHOTO TPyAa.

Pacnonoxenue TpyOuaToi OpOCUTEIHLHOM CETH B IUIAHE JOJDKHO YBS3aHO
C OpraHu3alye TeppUTOPUU U TEXHUKON mosnBa. COCTaBHBIMHU 3JIEMEHTAMHU
CeTH SABJISIIOTCS MaructpaibHbie (TnaBHbie) TpyOomnpoBoasl (MT, I'T), pacmpe-
JeUTENbHbIE TPYOOIpOBOIbI pa3iuyHbiX NopsaakoB (PT) u monuBHbIE TPyOO-
npoBosl (IIT). Ha kKpynmHBIX OpOCHUTENBHBIX CHUCTEMaX BBIICISIIOTCS XO3SHCT-
BEHHBIE U MEXXO03UCTBEHHBIE TPYOOIIPOBO/IBI.

MaructpayibHble, WK TJIaBHbIE, TPYOOIIPOBOABI MOJAIOT BOAY OT T'OJIOB-
HOTO COOpY)KEHHMSI Ha HCTOYHMKE OpOILIEHUs K OpomaeMomy ydacTky. OHu
OOBIYHO MPOEKTUPYIOTCS MO KpaTyaiiieMy pacCTOSHUIO, TPaHHUIAM CeIbXO03Y-
rOAuM, BAOJIb TOPOTH.
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Pacnpenenurensubie TpyoomnpoBossl mogaroT Boay oT MT (I'T) k monus-
HBIM TpyOompoBojgaM. OHU TPOEKTUPYIOTCA MO TPaHUIAM TOJe U HaUMEHb-
1M BO3MOKHOU MPOTSIKEHHOCTH.

[TonuBHBIE TPYOONPOBOIBI MPOXOAAT MO MOJIIM U MOAAIOT BOAY K dJie-
MEHTaM TeXHUKHM mnoiuBa. Pacnonoxkenue IIT yBs3piBaeTcss ¢ mapamerpamu
TEXHUKH TTOJIUBA.

Bce TpyOonpoBoibl clieyeT MPOeKTUPOBATH MO0 BO3MOXKHOCTH HAMMEHb-
el ITUHBI. DJIEMEHTHI, UMEIONTHNE HAUOOJBINYI0 MPOTHKECHHOCTD, IEJIEC000-
Pa3HO MPOEKTUPOBATH MO HAUOOJIBIIEMY YKIOHY MeCTHOCTU. [IpumMensiercs mo-
napHoOe KOJBIIEBAaHUE TPYOOINPOBOJIOB, JJMHA KOTOPHIX Oojiee 4eM B JBa pasza
MPEBBIIIAET PACCTOSIHUE MeXAy HUMU. KomblieBaHHE MOBBINIACT HAJICKHOCTH
pabOTHI CETH U MO3BOJISIET YMEHBIIUTh TUAMETPHI TPYO.

[Io B3ammuoMy pacrnionoxkenuto PT u IIT paznuyaror omfHOCTOpOHHHE U
JIBYXCTOpPOHHUE cXeMbl (pucyHok 3.18). BriOop BapuaHTa pacmoioKeHus Tpy-
OOIPOBOJIOB OMPEEIAETCS IKOHOMUYECKUM CPaBHEHUEM BapUAHTOB.
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Pucynox 3.18 — CxeMbl pacmooKeHUsl CTallMOHAPHBIX TPYOOIIPOBOIOB
a, 0 — cXeMbl PACIIOJIOKEHUSI TYIIMKOBBIX TPYyOUaThIX OPOCUTEINEH;
B, T, JI, € — 3aKOJIbIIOBAaHHBIE TPYOUaThle OPOCUTENH; | — TPyOUaThIii OPOCUTENB;
2 — pacupenenuTeNb; 3 — KOJIOEIT

Paccrosiane mexnay IIT u pasMenieHue Ha HUX THAPAHTOB-BOJOBBIITYCKOB
3aBUCUT OT TEXHHUKHU TOJMBa. [Ipr MOBEPXHOCTHOM CTOCOOE TOJIMBA YYUTHIBA-
IOTCSI ITTUHBI BBIBOJIHBIX Y TIOJIUBHBIX OOPO3I.

Pacnionoxenne moJIMBHBIX TPyOOIPOBOJOB U THAPAHTOB Ha HUX IPH TIO-
JIUBE JIOKJICBAHUEM OIPEIEIISETCS MUPUHON U JUIMHOM 3aXxBaTa JOXJICBAIbHOU
MamuHbl. J{JIs MAPOKO3axXBaTHBIX N0XKIeBajlbHbIX MamnH «Dperary, «lHenpy,
«BomkaHka» TpUMEHSIETCS CTallUOHapHas TpyOuaTas CeTh C PACCTOSIHUSMHU
Mexay IIT paBHpIMU ABOWHOW LIMPUHE 3aXBaTa MAIUMHBI, PACCTOSHUSA MEXIY
TUJpaHTaMU PaBHbI JyIMHE 3axBara mamuHbl. s mamuu JH-70, JJIH-100
PACCTOSIHUSL MEXIY CTOSIHKaAMU JOJKHBI YYUTHIBATh NEPEKPBITUE 30H IOJIUBA, C
TaKUM YCJIIOBMEM HA3HAYarOTCA [apaMeTpbl CTALMOHAPHOW WM IOJIYCTALMO-
HApHOM CETH.

124



B kombunuposannot cemu co4eTaroTCs SJIEMEHTHI PA3IMYHBIX KOHCTPYK-
Uil — OTKPBITHIE KaHabl U TPyOOonpoBoabl. OObIUHO Takasi CETb MPUMEHSETCS
Ha KPYIHBIX CHCTEMaX, BKJIIOUYAOIINX IJIOMAIU ¢ pa3HbIMHA MPUPOJIHBIMU H XO-
3CTBEHHBIMH yCJOBHsIMH. Ha Takux cucreMax MOTYyT OBITh MPEACTABICHBI U
pasznuyHble crocoObl MoauBa. ONTUMANIBHBIA BAPUAHT COYETAHUS Pa3IUYHBIX
KOHCTPYKIMI U TUIIOB OPOCUTENBHOW CETH OINpPEAEIAeTCS HA OCHOBE TEXHUKO-
HYKOHOMUYECKOTO CpaBHEHMsI BapHaHTOB. Yaiie TpyO4aTbIMHU BBITOJHSIIOTCS
MJIAJIIINE DIIEMEHTHI BHYTPUXO35MCTBEHHON OPOCUTEIIBHON CETH.

KoMOuHupoBaHHBIE pa3IMYHBIX 3JI€MEHTOB OPOCHUTEIILHON CETH B OJIHOM
CUCTEME TI03BOJISIE€T MOBBICUTH KOI(PDUIIMEHT MOJIE3HOTO NEHUCTBUS CETH U 3e-
MEJILHOTO HCIIOJIb30BaHUs, TIOJIHEE YYECTh OCOOCHHOCTU pelbeda, MOUYBEHHbIX
YCIOBUHM, OpraHU3allMOHHO-XO35HCTBEHHbIE TpPEOOBAaHUSA, JOCTUTHYTh Hau-
OombIIel 35KOHOMUYECKON A (PEKTUBHOCTH.

3.5 KoHcTpykiium 3;1eMeHTOB OPOCUTEIbHOM CeTH

Bce cocTtaBHbIE 3J€MEHTHI OPOCUTENBHOW CETH JIOJKHBI O0ECIeYHBaTh
IPOITYCK PAacUETHBIX PACXOJ0B MPU MUHUMAJIBHBIX MOTEPSAX BOJIbI, HEOOXOAU-
MO€ KOMAaH/IOBaHHUE HaJ MOBEPXHOCTHIO 36MJIM U MJIAJIIIMMU 3JIEMEHTAMU CETH,
YCTOMYMBOCTh KOHCTPYKLIUH, COOTBETCTBUE IMApaMETpaM CTPOUTEIbHBIX MAIINH
Y MEXaHU3MOB aBTOMAaTH3alMH YIIpaBIeHUs: paboTO.

3.5.1. Kananot 6 3emnanom pycie

dopma MoNepeyHOro CEYEHUs: KaHAJIOB B 36MJISTHOM pycCJi€ MPUHUMAETCS,
B OCHOBHOM, TpareleniaJbHoi Kak HamOoJiee YJOOHOW NJisi CTPOUTENHhCTBA U
sKkcrutyaranui. KpymHbeie KaHallbl MOTYT UMETh MapabOIUYecKyr0 W IOJIHTO-
HaIbHYI0 hopmy. [IpuMeHsIOTCS TaKkKe CII0KHBIE CEYSHUSI.

[To pacnoyioXXKeHUI0 OTHOCUTENIBHO MOBEPXHOCTH 3€MJIM PaA3JIMYAIOT Clie-
JYIOILIYE BUJIbI CEUYEHU: B MOJyBbIEMKE-TIOTYHACHINH, B HACBINH, B HETJTYOOKOI
BBIEMKE, B ITyOOKOM BhIEMKE, Ha CKJIOHE (pucyHok 3.19) [8].

CedeHue B MOJYBBIEMKE-TIOJIYHACHIIIA TPUMEHSIETCS B pabodell 4dacTu
OPOCHUTEJIbHBIX KAaHAJIOB MPU HEOOXOJAMMOCTH, 00€CHeYnTh KOMaHJAOBaHUE, TO
€CTh MPEBBIIICHUE YPOBHS BOJIbI B KaHAJIE HAJl TOBEPXHOCTHIO 3EMJIH.

CedeHre B HACHINM MPUMEHSETCA MPU MEPECEUCHUU TPACCOW KaHajla MOJOTHUX
MOHWKEHUM U JJIsI CO3/IaHUsI KOMAH/IOBAaHUSI MPU MasibIX YKJIOHAX MECTHOCTH.
JInst co3manusi HaChIMM YCTPAUBAIOTCSI PE3EPBBI.

Ceuenue B HETJTyOOKOW BBIEMKE BCTPEYAETCS HA XOJIOCTOM YaCTH MarucT-
pPaJIbHBIX U MEXXO3SUCTBEHHBIX KaHAJIOB, HA OPOCUTEIIBHOW CETU MPH IOJUBE
JO’KJIEBAaHKUEM, T.€. B CIIydasiX, rJi¢ He TpeOyeTcs KOMaHJAOBAHHUE YPOBHS BO/IbI
HaJl TOBEPXHOCTHIO 3EMJIU.
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Pucynok 3.19 — KoHcTpyknuu kaHaimoB
@ — B BBIEMKE; 6 — B IOJTYBBIEMKE-IIOJIYHACBINU; 6 — B HACBIIH; 2 — HA CKJIOHE;
1 — 6epma; 2 — kaBanbep; 3 — namba; 4 — HaropHbI KaHaj

Ceuenue B TiTyOOKOW BBIEMKE XapaKTEPHO JIJIS1 TOJIOBHBIX YYaCTKOB Maru-
CTpalibHBIX KaHaioB. [0 BbicOTe OTKOCOB uHepe3 4-6 M ycTpamBaroTCs OepMbI
mupuHon 2-4 M (6e3 moporwm). lllmprna OGepMbl MO TOPOTON OMpPEACHISIeTCS
KJ1accoM Jopord. Ha moBepxXHOCTH 3eMiIM BAOJb KaHalla YCTPauBaIOTCSI OTBAJIBI
TpYyHTA.
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B cedenmsix kaHama Ha CKJIOHE HEOOXOIUMO YKPEIUIATh HH30BYIO JamMOy
yTeM YCTPOMCTBA «3yObeB», JKMUBOE CEUYEHHE KaHaJla pa3MelniaTh B KOPEHHOM
IPYHTE, BBIIIE OPOCUTEIBLHOIO KaHAJla YCTpauBaTh HATOPHBIM KaHAJ IJIs Mepe-
XBaTa MOBEPXHOCTHOI'O IMOTOKA CO CKJIOHA.

OcHOBHBIE ITapaMETPhI MEPEUNCICHHBIX OTIEPEUYHBIX CEUEHUN KAaHAJIOB b
1 h ompenensrorcs ruapaBInyeckuM pacdeToM. OcTalbHble pa3Mepbl NMPUHU-
matotrest mo CHull u TY (TexHudeckue ykazaHusi) B 3aBUCUMOCTH OT BOJIHO-
(bU3NMYECKUX U MEXaHWYECKUX CBOMCTB IPYHTA, pacXoja BOJbI B KaHaJE, Ha3HA-
YEHUs1 KaHaJIa, yCIIOBUM DKCILTyaTalllH.

3.5.2. Kananwt 6 001uyo6ke u ¢ IKpanamu

OO6AMIIOBKOM, TOKPBHITHEM, OACKIOW KaHalla Ha3bIBAIOT CJIOW HEMPOHU-
[aeéMOTr'0 MaTepuasa, yJIOKEHHbIM M0 MOBEPXHOCTH IHA U OTKOCOB KaHaja. DTOT
CJIOM MMEET JiBa Ha3HAYCHHUS: YKPEIUISIET PYCJIO KaHalla, 3aluiias ero oT pas-
PYILIECHU, U YMEHBIIAeT (PUIBTPALIUIO BOJIBI U3 KaHAIA.

DKpaHOM Ha3bIBAIOT CJIOW HEMPOHUIAEMOr0 MaTepuaia, YIOKEHHBIA MO
3aIlMTHBIM CJIOEM TPYHTa M YMEHBIIAIOMNUNA QPUIBTPAIIMIO BOJIBI U3 KaHAJA.

dopMa 00JIMIIOBAaHHBIX KaHAJIOB NMPUMEHSETCS B OCHOBHOM Tparielen-
JaJbHAasl.

bemonnvle u scenesobemonnvlie TOKPHITUS KaHAIOB — HauboJiee pacmnpo-
CTpaHEHHbIN BUJ MOKPBITUH. OH yCTpauBaeTcsi U3 MOHOJIUTHOTO MU COOPHOIO
OeToHa U xene300eToHa. BeToH, MCnob3yeMbli AJId OEK] KaHaJoOB JOJHKEH
OBITH MPUTOTOBJICH HA MOPTIAHAIIEMEHTe Mapku He Hibke 600, mmactuduuupo-
BaHHBIN, TUAPOGOOHBIHN, CYyIbPATOCTONKHIA, C KPYITHOCTBIO 3aNIOJHUTENS HE 00-
nee 1/3 ToMMHBI TOKPBITHS.

TonmmHa 0aeXabl ONpeeseTcs 3a10)KeHneM 0TKOCOB. OHa cOCTaBIIsET
ot 6 10 20 cM. IIpu HU3KKUX OTPULIATENBHBIX TEMIEPATYpPax, MOBBIIICHHBIX CKO-
POCTSIX BOJIbI B KaHaJ€, HAJIMYMU B3BEIICHHBIX HAHOCOB B BOJE, PYYHOM CIIOCO-
0e mpon3BoICTBA PabOT, ITMHHOM OTKOCE TOJIIMHA OOJUIIOBKH YBEITUYNBACTCA.

3anoxeHue OTKOCOB JOJIKHO OBITh HE MeHee 1,5 U COOTBETCTBOBAThH YTy
€CTECTBEHHOTO OTKOCA IPyHTa, YTOOBI HE ObLIO JaBJIEHUS TPyHTa Ha OOJUIIOB-
Ky. benmu 310 ycioBue He colOmomaercs, TO OOJIMIIOBKA PACCUUTHIBAETCS Ha
MPOYHOCTh M YCTOMYMBOCTb, KaK HAKJIOHHAS IOJMIOPHAs CTEHKA.

Jlist mpenoTBpalleHusl TeMnepaTypHbeix nedopmanuii 6eToHa ycTpauBa-
I0TCSI TIOTIEPEYHbIE U TIPOJOJIbHBIE TEMIIEPATYPHBIE LIBHI Uepe3 2-5 M.

betoHHbIE U KeNe300€TOHHBIE TTOKPBITUS YKJIaJAbIBAIOTCS Ha CHEIMATIbHO
MOJATOTOBJIEHHOE OCHOBAHUE W3 MecKa WM rpaBus Tonmmuon 10-20 cm. Ha nec-
COBBIX U JIECCOBUJHBIX TPYHTaxX Iepes, OETOHMPOBAHUEM MPOU3BOJIUTCA JIU-
TEJIbHOE 3aMayMBaHUE pycia AJisl IPOBOLIMPOBAHUS MTPOCAIOK.

JI1s mpeioTBpaleHrs pa3MblBa U BBIMBIBA TPYHTa OCHOBAHUS U 3aMep3a-
HUS BOJIBI 32 OOJIMIIOBKON HEOOXOAMMO MpeayCcMaTpUBaTh OTBOJ BOJBI M3-TIO
oOmuioBku. C 3TOM MEbI0 32 OOIHMIIOBKON BHU3Y OTKOCA WJIW IO/ THOM KaHaia
YCTPauBAETCS APECHAK.
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VYkaaKa MOHOTUTHOTO OETOHA MOXKET OCYIIECTBIATHCS MEXaHU3UPOBAH-
HO WJIA BPYYHYIO C JIOCTaBKOW OeTOHa Ha HEOOJIbIINE PACCTOSIHUS WM MPUTO-
TOBJICHUEM €ro Ha MecTe. ApMHUpOBaHUE OE€TOHA MPOU3BOJIUTCS MPOBOJIOYHOM
CETKOM WM CTEpKHAMU JuameTpoM 9-12 MMm. ApMHUpOBaHHE MO3BOJISIET
YMEHBIIUTh TOJMIMHY OOMUIoBKU Ha 20-30% M KOJIMYECTBO TEMIEPATYPHBIX
mBOB. Ha HEyCTOWYMBBIX IPyHTax M Ha KPYTHIX CKJIOHAX apMHUpPOBaHHE 00s3a-
TEJIBHO.

B nacTosmiee Bpemsi Bce OoJbIliee pacnpocTpaHeHHE OMy4daloT COOpHBIE
KeJIe300€TOHHBIE MOKPBITUS, OO0JIETYAIOINe U3TOTOBIICHUE, TIOCTABKY U YKJIaj-
KY ITOKPBITHM.

[Ipouecc O€TOHMPOBAHMS KAHATIOB MOYTH MOJHOCTHIO MEXaHU3UPOBAH.

JlocTonHCTBaMU OETOHHBIX U KEJI€300€TOHHBIX OOJIMIIOBOK KaHAJIOB SIB-
JSOTCS. UX MPOYHOCTh, HA/IEKHOCTh, MEXAHU3UPOBAHHBIE CIIOCOOBI CTPOUTEIb-
cTtBa. HemocrarkaMu — MHOTOYMCIICHHBIE IIBBI, Pa3pylLICHUS U TPEIIMHBI MPH
HEYCTOMYMBOM OCHOBAHUHU, HEOOXOJAUMOCTD JITUTEIBHOTO YXOJla MOCJe YKIIaJI-
KM, TEMIIEpaTypHbIE 1eQopMaln, pa3pyLIEHUE B arpECCUBHOU Cpeie.

Acghanbmosvie nokpvimus BBIIOIHAIOTCA U3 acPalbTOBOTO PACTBOPA-CMECH
BSUKYILIETO ac(aibTOBOIO BEUIECTBA C MECKOM, BsDKYILEe ac(albTOBOE BELIECTBO
COCTOUT U3 OuTyMa M ac(hanbToBOro mopomka. AcaibToBbIA pacTBOp pa3ophI3-
TMBAETCS B TOPSYEM COCTOSTHUM Ha MOBEPXHOCTH JHA U OTKOCOB CJIOEM TOJIIIMHON
2-2,5 cM 10 MOJATrOTOBKE U3 TPaBus, IIEOHS WM TPYHTOILIEMEHTA.

AcdanpTobeTOH 00pasyeTcss nobOaBieHHEM K ac(albTOBOMY pacTBOPY
meOHst WK rpaBus. AcanbTOOETOH YKJIaIbIBA€TCA HA TOJTOTOBIEHHOE OCHO-
BaHME W3 TpaBusl, MmEOHs, Tecka, 00pa3ys cioil 2,5-8 ¢cM U MOKPBHIBAETCS ac-
(banbTOBBIM pacTBOpOM. CBEpXy MOXKET ObITh YCTPOCH 3aIlUTHBIN CIION TPyHTa
20-30 cm.

bumymnoe noxkpvimue HaHOCUTCA B TOPSYEM COCTOSIHUM CIIEIUATbHBIMU
Pa3OpBI3TUBAIOIIMMY MAlTHHAMU TI0 TIOBEPXHOCTH pyclia KaHaia ciioeM 6-8 cM
1o noAroToBke. CBepXy ycTpanBaeTcs 3alMTHBIN cioil rpyHTa 20-30 cm.

B nocnennee Bpemsi MpUMEHSIIOTCS PYJIOHHBIE ac(paibTOBbIE U OMTYMHBIE
MaTrepuabl, oJly4aeMble HaHECEHHEM ac(aabTOBOr0 pacTBOpa UM OUTyMa Ha-
OYMa)KHY10, CTEKJIOBOJIOKHUCTYIO U JPYTYIO OCHOBY.

JIyig 3a1uThl OT MpOpacTaHusl pacTeHUil yepe3 acanbToBble U OUTYMHBIE
MOKPBITHSI OCHOBAHHUE MO]] HUMH ONPBICKUBAETCS BOJAHBIM PACTBOPOM T'€pOUITUIOB.

AcdanbToBhie U OMTYMHBIE MaTepHaibl HAMHOTO JEIIeBIe OETOHHBIX.
OHU MNPaKTUYECKH BOJIOHENPOHUIIAEMBI, IUIACTUYHBI, MOPO30CTOWKH, COJIe-
YCTOWYMBBI, XUMUYECKH WHEPTHBI, MOCTE YKIAAKA HE TpeOyroT yxoma. Pa3zpy-
IIIEHHBIE 0OJIUIIOBKU MOTYT UCTIOJB30BAThCSI BTOPUYHO.

Henocratkamu 3TUX MaTepHalioB SIBISIOTCS: BPEAHOCTh MPOU3BOJICTBA,
MpOpacTaHne PACTCHUSIMH, OTUTHIBAHUE TPH BBICOKUX TEMIIEPATypax, BHICHIXa-
HUE U PACTPECKUBAHUE TIPH PE3KUX KOJICOAHUSX YPOBHS BOJIBI.

CunmemuuecKkue nieHoyHvle NOKpvlmus u 9kparsl. [{is 60pb0bl ¢ GUILT-
panuei BoAbl U3 KaHAIOB MPUMEHSIOTCS Pa3IUYHble CHHTETUYECKUE TJIEHOYHbIE
MaTepHalIbl: MOJUXJIOPBUHUIOBBIC, MOJUITUICHOBBIE, MOJIHMAMUAHbIE, OpU30,
OyTWJIOBBIA CHUHTETHYECKHM KayudyK. TommmuHa 3Tux 1ieHok 0,1-0,4 mwm. Ilo-
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JIOTHUIIA TJIEHKHU YKJIAJbIBAIOT HA MOJTOTOBJICHHOE OCHOBAHUE, CBAPUBAIOT WJIU
ckiienBaroT. OCHOBAHHE TMPEABAPUTEIBHO YIUIOTHSAETCS, BHIPABHUBAETCS, OCBO-
00X IaeTcsi OT OCTPHIX BKIIIOUEHUMN, TPOTPABIUBAETCS BOJHBIM PacTBOPOM rep-
ounaoB. Kpast mieHku 3aebIBatoTCsl B 1aMOy BBIIIE MAKCUMAJIBHOTO YPOBHS
BOJIbI B KaHasie. CBepXy IJIEHKa 00513aTeNIbHO OKphIBaeTcs cioeM rpyHTa 0,15-
0,30 M jy1s1 3aIIUTHI OT aTMOC(HEPHBIX BO3ICHCTBHUM.

JIJist 3alIUThl TPYHTA OT pa3MblBa MOTYT OBITh yJIOKEHBI O€TOHHBIC TIH-
ThI. 3aJI0KEHHUE OTKOCOB B TAKUX KaHaJIaX MPUHUMAETCA HE MeHee 2-2,5.

[IneHounble MaTepuaibl 0€3 3alUTHBIX MOKPHITHI MPUMEHSIOTCS Ha Ka-
Hajax KaKk BPEMEHHOE Mepornpusithe. [[oCTOMHCTBOM IJICHOYHBIX MAaTEpHUAJIOB
ABJISIETCA UX HEMPOHUIIAEMOCTb, a HEJJOCTaTKaMU — HEOOXOAUMOCTh CJI0sI, OTac-
HOCTbH TMOBPEXIECHUN MEXaHU3MaMH, PACTCHUSMH, KUBOTHBIMH, HETOJIHASI Me-
XaHU3aIUs CTPOUTEIBHBIX paloT.

I'pynmosvle nokpvimus SBISIOTCS TPOTUBO(PHIBTPAMOHHBIMH MEPO-
NPUATUSIMY, HE 3AIIUIIAIONIMMU OT Pa3MbIBa, MOBPEKICHHS JIbJIOM, MEXaHUYE-
CKHMX BO3JECHCTBHI, pACTUTEIIBHOCTH.

JIHO 1 OTKOCHI KaHaJla Ha CBSI3HBIX TPYHTAaX MOTYT ObITh, YIJIOTHEHBI YKa-
ThIBAaHUEM, TpaMOOBaHHEM, HAIIPABJICHHBIM B3pPHIBOM. [ 7TyOMHA YIUIOTHEHUS CO-
ctaBisieT 0,25-1 M, OHO cOXpaHsETCsI HECKOJIBKO JIET, 3aTEM ITOBTOPSIETCA.

Ha mecuanbix ¥ cynecyanbix TpyHTaxX 3(PQPEKTUBHO KOJIbMAaTHUPOBAHHE
KaHaJIOB, TO €CTh BMBIB IVIMHUCTBIX YACTHUI[ B MOPHI TPYHTA, TPEIIUHBI, XOMIbI
3emiiepoeB. TommmHa KOJIbMAaTUPYEMOTO CJIO0sI IOCTUTAET 2 CM U CYIIECTBEHHO
CHIKaeT (PrIbTpaIio BOJbI U3 KaHaa.

Ha HecBsI3HBIX CHUJIBHONMPOHUIIAEMBIX T'PYHTAX MPUMEHSIOTCS MOKPBITUS
Y3 TJIMHBI uiu cyraumHka cioem 0,4-0,5 M, 11 4ero ceyeHue KaHasaa MepBOHA-
YaJbHO pa3padaThIBAC€TCsI C COOTBETCTBYIOIIUM IMPEBBIIIEHUEM PACUYETHBIX pas-
MepoB. J[Jis 3aIUTH OT pa3MbIBa TIMHUCTHINA U CYTJIMHUCTBIN CIOW MOXKET OBITh
MOKPBIT TPaBUEM, IIeOHEM, KAMEHHOW HAOPOCKOM.

JIns yaydieHHsl CBOMCTB TJIMHBI €€ MPUMEHSIOT B CMECU C MHEPTHBIMU
MaTepuajlaMi — COJIOMOM, MecKoM, TpaBueM, ImeoHeM. Cmech 20-25% riauHbI ¢
75-80% mecka, rpaBusi WiW I1IeOHS Ha3bIBaeTCs TIMHOOETOHOM. [MHOOGETOH
YKJIaJIbIBA€TCS 10 MEpUMETPY KaHama cioeM 10-20cwm.

HanexHbIM MOKPBIBAIOIIMM MaTEpPHATIOM SIBIISIIOTCS OCGHTOHUTOBBIC TIIH-
HbI, KOTOpPbIE NP HAMOKAHWUW CTAHOBSTCS MPAKTUYECKU HEMPOHUIIAEMBIMHU.

CrnabonpoHuIlaéMble TPYHTOBBIE MaTepHaibl MOTYT HCIOJIb30BaTHCS B
Ka4ueCTBE IKPAHOB.

Kamennvie u kupnuunvle nokpeimus ciry>kaT B OCHOBHOM JIJISl 3aIIIUThI Ka-
HajioB oT Jeopmariii. OHU MOTYT OBITh BBITIOJIHEHBI B BUJI€ OTCHINIKH U3 Tpa-
BUs M 1I€OHS, KAMEHHOW HAOpPOCKHM, KAMEHHOTO MOIICHUS, KUPIIMYHOU U OyTO-
BOM KJIaJIKM HA IIEMEHTHOM PAacTBOPE. DTU MOKPBITHS JIOJITOBEUYHBI U HAJCHKHBI,
HO TPYJOEMKH U IOPOTH, IOFTOMY HPUMEHSIOTCSA PEXKE APYTHUX.

Jlomkoeble Kanavl yCTPauBAIOTCS JIJIi YMEHbBIICHUS (DUIBTpPAIIUU BOJIbBI
U3 KaHajla, Ha y4acTKaX B HACHINH, HA y4acCTKaX CO CKAJIbHbIMM I'PYHTaMH; Ha
CKJIOHAX C HEyCTOMYMBBIMU TPYHTAMHU, OMOI3HSIMU, OCBIMSIMU; HA NPOCATOYHBIX
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ITPYHTaX; Ha Y4aCTKaxX C MOBBIIIEHHbIMU CKOPOCTSIMU BOJIbI B KaHalle; JJIsl YCT-
poiicTBa aKBEe1yKOB, OBICTPOTOKOB.

[Io KOHCTPYKIIMU JIOTKOBBIE KaHAJbl SIBIIIOTCA MOCTOSIHHBIMH, IO PEXKU-
MY pabOThI — MIOCTOSIHHO U MEPUOIUYECKH JIEUCTBYIOIIUMH.

CymiecTByOMIME TUITOPA3MEPHI JOTKOB MO3BOJIAIOT MPOMYCKATh PACXObl
10 SMm/c. Jlnana3zoH JONMyCTUMBIX YKJIOHOB JOTKOBBIX kKaHaiioB — 0,0005-0,03,
npenensl 1onycTuMbix ckopocrer 0,8-6 m/c. [Ipu MEHBIIMX CKOPOCTSIX MPOUC-
XOJIUT 3aUJICHHE JIOTKOB, MPU OOJBIINX CKOPOCTSIX BO3HHUKAIOT TPYAHOCTH B BO-
JOBBIMTYCKAaX, y4eTe BOJIbl, HAOII0/Ia€TCsl BHITUIECKUBAHKE BOJIBI HA TOBOPOTAX.

JIoTKOBBIE KaHAJbl YCTPAaWBAIOTCS W3 OTACIBHBIX JIOTKOB JUIMHOW 6-8 M.
JIOTKM BBITIONHSIIOTCS W3 JKEJIe300€TOHA C HEHANPSHKECHHON WM TPEIBAPUTEIHHO
HanpsHKeHHOM apmartypoil. dopma nornepeyHoro ceyeHus napadbonnyeckast, moiy-
HUPKYJIbHAs, Moy uunTHaeckas. CTpouTenbHas TITyOUHA JIOTKA OMPEEISET €ero
tunopasmep. JIoTku BoityckaroTcs ¢ rimyonHoi 40-140 cm TommuHo#i cTeHok 5-7,5
CM, C TJIQJIKUMU WIH PacTpyOHbIMU KOHIIAaMU. COEMHEHHUE TIaIKUX JIOTKOB OCY-
IIECTBIISIETCS. BCTHIK C 33JICJIKOM CTHIKOB MPOCMOJICHHOM MEHBKOU, OUTYMOM, Mac-
TUKaMH, [IEMEHTHBIM pacTBOpOM. PacTpyOHbIE JIOTKM Ha OJHOM KOHIIE MMEIOT
pacimpeHue — pactpyd, B KOTOPBIA BKJIQJIBIBACTCS TJIAJIKUNA KOHEI[ COCEIHEro
JIOTKA U IPY>KUMAET U30JIALIUIO — PE3UHY, TPOCMOJICHHYIO TIEHBKY .

CTBIK JIOTKOB OMUPAETCS HA CEMJIO, BHYTPEHHSSI OBEPXHOCTH KOTOPOTO
COOTBETCTBYET (popMme U pasmepy JioTka. Cejuia yCTaHABIMBAIOTCS Ha OMOPHI -
CBallHbIC, CTOCUHBIE, PAMHBIE, IIJIMTOBBIE. BhICOTa YCTAHOBKHM JIOTKA HAJ 3€MJIEU
3aBUCUT OT HEOOXOJUMOT0 KOMaHIOBAHHUS YPOBHS BOJBI B JOTKE HaJ MOBEPX-
HocThIO 3emin (0-2,5 m).

JlocTOMHCTBaMU JIOTKOBBIX KaHAJIOB SIBJISIFOTCS: 3HAYUTEIHOE CHIKCHUE
MOTEpPh BOJbI, OTCYTCTBHE 3apacTaHMsl PACTEHUSMH M pa3MbIBa pycia, Ojaro-
MPUATHBIC YCJIOBUS JUISl CO3JaHUS KOMAaHIOBaHUS, UHAYCTPUATIbHBIE METO/IbI
CTPOUTEJIHCTBRA.

K HemocTaTkam JOTKOBBIX KaHAJOB MOXXHO OTHECTH HECOBEPIICHCTBO
KOHCTPYKIIMU CTBIKOB, JOMYCKAOIINX MOTEPHU BOABL, TPYJHOCTU TPAHCIIOPTUPO-
BAaHUS JIOTKOB OT 3aBOJOB-U3rOTOBUTENEH K MECTY CTPOUTENIBCTBA; OTCYTCTBHE
METOJI0B MEXaHU3UPOBAHHOW OYMCTKH KAHAJIOB OT HAHOCOB.

3.5.3 Tpyouamasn cempo

JIist 3aKpBITON CTAIMOHAPHON CETH MPUMEHSETCS TPYOBbI M3 Pa3TMUHBIX
MaTepHuasoB: acOECTOLEMEHTHEBIE, KeJIe300€TOHHbIE, CTAJIbHbIE, YYTYHHbIE, I1J1a-
CTMAacCCOBBIE.

Acbecmoyemenmuvle mpyoOvl IUPOKO UCTIOIB3YIOTCS B MPAKTUKE CTPOU-
TEJIbCTBA 3aKPBITBIX OPOCUTENIBHBIX ceTel. OHM OTIWYAIOTCS CTOMKOCTBIO K
KOPPO3HUH, MOPO30yCTOMYMBOCTBIO, CPAaBHUTEIHLHO HEOOJBIIONW MJIOTHOCTHIO,
OTHOCUTEJILHOM JIETKOCTHIO, HEBBICOKOW cTOMMOCThI0. Henoctatkamu acbecro-
[IEMEHTHBIX TPYO SIBISIOTCS XPYNKOCTh, HHU3Kas COMPOTHBIISEMOCTH yJapam.
TpyOsl TpeOyIOT OCTOPOKHOTO TPAHCTIOPTUPOBAHMS U yKiaaku. Mx Takxke He
PEKOMEHIYETCSl PUMEHSTh HA MPOCEIOYHBIX IPYHTAaX U B PaOHAX CEUCMUYE-
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CKOM1 omacHOCTH. Brimyckatorcs acOorieMeHTHbIE TpyObl ueThipex Kiaccos: BT-
6 (pabouee nasnenue a0 0,6 Mlla), BT-9 (no 0,9 MIla), BT-12 (go 1,2 MIla),
BT-15 (no 1,5 MIla) nuamerpamu 100-500 Mm.

Kenezobemonuvle mpyosl TPOYHBI, BBIACPKHUBAIOT OOJBIIOE JaBIICHHUE
(mo 2 MIIa), nonaroBeyHsl, HEe MOABEPKEHBI KOPPO3UU U 00pACTAHUIO BHYTPEH-
Hell moBepxHOocTU. Cpok ux ciyx0bl — 50 u Oosiee neT. MoHTax TpyOOMpoOBO-
JIOB CpPaBHUTEIBHO HECJIOXkeH. K HemocTaTkaM OTHOCAT HEYCTOMYMBOCTH B ar-
PECCUBHOM Cpelie U XPYNKOCTh NMPU TPAHCIIOPTUPOBAHUU U YKIIAJIKE.

[To TexHONOrMM M3rOTOBJIEHUS COBPEMEHHBIC >KEJIe300€TOHHBIE HAIOp-
HbIE TPYOBI MOJPA3IACISIIOTCS HA BUOPO-THAPONPECOBAHHBIE, IETPUDYTUPOBAH-
HbIE, CO CTaJbHBIM CEPJACUYHHUKOM, MOJUMEPKeIe300€TOHHbIE, IEHTPOOEKHO-
npokaTHbie. J{namerpsl BeimyckaeMbix TpyO — ot 500 mo 2000 mm. besnanop-
HbIe TpyObI BeIyckatoTcsa quamerpom 400-2400 mwm.

CmanvHvle mpyosl JUIsl 3aKPBITBIX OPOCUTENIBHBIX CETEH pa3peniaeTcs uc-
MOJIb30BaTh TOJBKO B TEX CIy4yasX, KOrJa HE MOAXOIAT HEMETAIIMYECKHE.
CranbHbie TPyOBI BBIICPKUBAIOT HanOoJbIKe AaBiaeHus (1o 2,4 Mlla), ynoOHsI
JUIsl TIEPEBO3KM M MOHTaXa, Mpo4YHbl. HemocTaTKOM CTaldbHBIX TPYO SIBIISETCS
MOABEPKEHHOCTh KOPpo3uu. B Menuopaiuu ucnoyib3ytoTcsi B OCHOBHOM TOHKO-
CTEHHBIEC CTaJIbHbIE TPYOBl PA3IUYHBIX TEXHOJOTHN HU3TOTOBJIEHUS: AJIEKTPO-
CBapHbIC C MPSIMBIM U CIUPAIBHBIM IIIBOM, OECIIOBHBIC TOpsiYE- U XOJIOJTHO/E-
dbopmupoBannble, guameTpsbl oT 150 mo 1400 mm. [l 3amuThl TpyO OT KOppoO-
3UM TPUMEHSAIOTCS Pa3JIMYHbIC MOKPHITUS BHYTPEHHEH M BHEIIHEH MOBEPXHO-
cTeil TpyOBbl IIEMEHTHO-TIECUaHOM CMECBhI0, OMTYMOM, ITHJICHOBON MaCTHKOM,
ATUJICHOBON KPacKOMW, dMayibl0 3THHOJIb, MOJIUATHUICHOBOM IJIEHKOW, OMTYMHO-
PE3UHOBBIM U CTEKJIOAMAJIEBBIM CIIOEM.

YyeynHnvle mpyosl 151 3aKPHITHIX OPOCUTEIBHBIX CETEH MPUMEHSIOTCS B
HCKITIOUUTETBHBIX CIy4asx, KOT/la HEMETaUIMYeCKHE TPYObl HE MOAXOAAT. ITO
00BsICHAETCSI OOJBIIMM PACXOJOM UYyTyHAa Ha MX IMPOHU3BOJCTBO, XPYMKOCTHIO
NpU JAUHAMUYECKUX Harpy3kax, MOBPEXKJICHUSIMU TPU TOTPY3KE U BBITPY3KE.
[Ton0XUTENBHBIMU Kaue€CTBAaMU YYT'YHHBIX TPYO SBISIOTCSA JIOJTOBEUYHOCTHh U
YCTOMYMBOCTh B KOPPO3MOHHO-AKTUBHBIX cpefax. [IpOMBIIIIEHHOCThIO BBITYC-
KAalOTCsl YyTryHHbIE TPYyObl HECKOJIbKHX KJIACCOB Ha pabouue JaBJICHUS [0
1 MIla, 1,4 MIla, 1,6 MIla nuametrpamu ot 65 10 1000 MMm.

IInacmmaccosvie mpyooul (MONIUITUIICHOBBIE, MOJUBUHUIXJIOPUIHBIE, TO-
JUTIPOTIUJICHOBBIE) B HAMOOJBITNICH CTENEHU OTBEYAIOT TPEOOBAHUSAM 3aKPBITHIX
OpOCHUTENbHBIX ceTeil. TpyObl OYeHb JieTKHe, HE TMOJBEPraroTCs KOPPO3Hs, HE
pa3pylaroTcs Jaxe Mpu 3aMepe 3aUKH B HUX BOJIbl, UMEIOT MaJIble TUpaBInye-
CKHE COMPOTUBJICHUS, 0YEHb JoaroBeunsl (10 S50 ner), manorernnoeMku. K He-
JIOCTaTKaM OTHOCSITCSI CJIO)KHOCTh COSUHEHUS dTUX TPYO U OOIBIIOE JTNHEHHOE
pacmmpenue. [lmactmaccoBbie TpyObl BhiepkuBatoT aasienune a0 1,0 MIla u
BbITycKaroTcs tuamerpamu oT 50 mo 1200 mm.

Marepuan TpyO BHIOMpAETCsS B 3aBUCUMOCTH OT HAINlOPOB B CETH, Xapak-
Tepa M pexkuMa paboThl TPyOONPOBOAOB, pailoHA, CTPOUTENILCTBA, CTOMMOCTH
TpyO. IIpu Hamopax B cetu a0 100 M u quametpax Tpyo 10 500 MM 11e1ec000-
pa3HO MPUMEHSTH acOeCTOLIEMEHTHBIE TPYOhI, Npu Auamerpax 6osee 500 mm —
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xkene3zo00eronHsble. [Ipu Hanopax B cetu cBbilie 100 M MPUMEHSIFOTCS CTAJIBHBIE
U YyT'YHHBIE TPYOBI.

XapakTtep paboThl ceTu (CE30HHBIN, KPYTIIOTOJJ0BOM) MOXKET MOTPeOOBAThH
MOBBIIIEHHON MPOYHOCTH TPYO IMpu paboTe B 3MMHUMN MEPUOJI, KOTJa BO3MOXKHO
3aMep3aHue BOJbl B TpyOoIpoBoax. Pexxum paboThl TpyOUaTol ceTu OlleHUBa-
€TCSI HEPaBHOMEPHOCTBIO CKOPOCTEH, OMACHOCTHIO TUAPABIMYECKHUX YJApOB,
YTO TAaKXKE€ MOXET NMoTpeOdoBaTh MpUMEHEHUs OoJiee mpouHbIX TpyO. Ha mpoca-
JOYHBIX TPYHTAaX U B palOHaX CEMCMHUYECKOW OIACHOCTH PEKOMEHAYETCS IPH-
MEHSTh MeTajuinyeckue TpyOnl. Hanbonee HU3KYI0 CTOMMOCTh UMEIOT acOecTo-
[IEMEHTHBIC U >keje300eToHHble TpyObl. [ImacTtmaccoBbie TpyOBl Majo mpuMe-
HSIOTCS U3-3a OTPAHUYEHHOIO UX BBITYCKAa U BBICOKON CTOMMOCTH. B mocnennee
BpeMs B OPOLIEHUH BCE IIUPE MPUMEHSIOTCS KEIe300€TOHHBIE TPYOBI CO CTAJIb-
HBIM CEPJICUHUKOM M TOHKOCTCHHBIC METAUTMYECKHUE C Pa3IMYHBIMU aHTUKOP-
PO3UMHBIMU HOKPBITUSIMHU.

CrniocoObl coeqrHeHUsT TPYO MEX 1y cOOOM 3aBUCSIT OT UX MaTepuana. Ac-
OeCTOLIEMEHTHbBIE TPYObl COCNUHSIOTCS My(TaMH, B KOTOPBIX UMEIOTCS M30JIH-
pyroiue npokiaaku. XKenez00eToHHbIE TPyObl COEUHSIOTCS C IOMOIIBIO pac-
TpyOa, T.e. paCUIMPEHUH HA OJHOM KOHIIE TPYObI, B KOTOPOE BXOJUT TJIaJKUI
KOHel[ cieayromeil TpyOsl. Mexny TpyOamu B pacTpyOe MoMemaercss MU30J1H-
pytomias mpokianka. CtagbHble TPYObl COSAUHSIOTCS CBAPKOM BCTHIK. J[7st wy-
T'YHHBIX TpyO npuUMeHsI0Tcs (uiaHieBble coenuHenus. dnanen - Konblo, Mpu-
BapuBaeMoe K TOpIily TpyObl. Mexay (iianiiamu 3akiiajabiBaeTcs (U30JISIUs pe-
3UHOBBIE KOJiblla). DnaHibl coceqHux TpyO cTsaruBaroTcs Oonrtamu. Ilmactmac-
COBBIE TPYOBI COEIUHSIOTCS CBAPKOW, CKIEMBAHUEM, PE3HMHOBBIMU KOJBIIAMM,
(bnaHaMu, HAKUIHBIMU TAKaAMU.

TpyObl cTallMOHAapHOW CETH YKJIaJbIBaloTCa B TpaHiueu. [lo ycnoBusim
MIPOYHOCTH TPYO MpHU Tepee3ax MallMH TiIyOuHa 3aKIaJKd UX MPUHUMAETCS
0,6-0,8 m 1o Bepxa TpyOsl. [Ipu paGote TpyOOIpOBOIa B 3UMHUIN TIEPHOJT TITy-
OuHa 3aKJIaJKU J0JKHA ObITh HE MEHbIIE MIyOUHBI poMep3anus rpyHTa. Lllu-
pYHA TpaHIIIEH AOJDKHA MMETh 3amac mo obe ctopoHbl Tpyborposoaa mo 0,25-
0,35 M 1 COOTBETCTBOBATh NapaMeTpaM 3€MIIEPOMHON TEXHUKH. 3aJI0KEHHUE OT-
KOCOB TpAaHILIEH MPUHUMAETCS U3 YCIOBHUS YCTOMYMBOCTU I'pyHTA. BO3MOMXKHBI
BEPTHUKAJIbHBIE CTEHKHU C KPEIICHUEM.

[lepeaBuxHas TpyOuaTasi ceTb COOMpaeTCs Ha MOBEPXHOCTH 3€MJIU U3 00-
JIETYEHHBIX TPYO pa3iuyHbIX MarepuanoB. ['nOkue paz0opHbIe TPyOONPOBOIBI
OBIBAIOT KaIIPOHOBBIMH, MOJUITUICHOBBIMHU, U3 MPOPE3NHEHHOW TKaHU, JJIMHA
ux 180-250 m, auamerpsl 100-300 MM, gomyctumbie Hamopsl 10 5 M. JXKecTkue
pazbopHbIe TPYOONPOBOABI COCTOSIT M3 acCOOLIEMEHTHBIX, ATFOMUHHEBBIX WM
TOHKOCTEHHBIX CTAJIbHBIX TPYO juHOM 4-5 M, auamerpamu 100-350 mm, ¢ 10-
MyCTUMBIMH HaropamM# B 3aBUCHMOCTH OT MaTepuana Tpyo. TpyObl UMErOT ObI-
CTpO pa300pHBIC COSAMHEHUS - 3aMKOBBIC C HAKUHOW TMETICH U HATSHKHOU py-
KOATBIO.
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3.6 PacueTsl 3j1eMEHTOB OPOCHTEJIBLHOM ceTH
3.6.1 Onpeoenenue pacxo00e Hemmo OPOCUMETbHOIL Cemu

Pacrnipenenenre 1 UCHOIb30BaHUE BOJABI BO BCEX JJIEMEHTAX OPOCUTEINb-
HOW CETH OCYIIECTBISETCS 10 B3aUMHOYBSI3AHHBIM BHYTPHUXO3SHCTBEHHBIM M
OOIIECUCTEMHBIM IIJIaHAM BHYTPUXO3SIMCTBEHHBIE TUIaHBI BOOIIOJIB30BAHUS CO-
CTaBJIAIOTCS] HA OCHOBE TpaUKOB THIPOMOAYIIS I BCEX CEBOOOOPOTHBIX yua-
CTKOB, YCaJb0, OT/IEIBHBIX OPOILIAEMBIX YYACTKOB C YUYETOM OpraHU3aIlluu TPyAa
B xo03siicTBe. OOIIECUCTEMHBIN IJIaH BOJOPACHPEACIICHUSI COCTAaBISECTCS IO
BHYTPHXO3SIMICTBEHHBIM IIAHAM BOJOTOJB30BAHMS, YBS3bIBAETCA C PEXHUMOM
BOJOUCTOYHHUKA U MPOIYCKHON CIOCOOHOCTBIO MaruCTPaibHOTO U MEXXO3SUCT-
BEHHBIX KaHAJIOB. 3aTEM YTOUHSIOTCS BHYTPUXO3SMCTBEHHBIE TIIAHBI.

OOBIYHO XO3sHICTBA MOJYYaIOT BOJY HENPEPHIBHO B TEUEHHUE BETETAIUH.
[ToouepenHoe pacmpeneneHre BOJIbI XO3sICTBaM (BOJOOOOPOT) AOIMYCKAETCS
Ipyu HEOOJBIINX TUIOMIAIAX OPOIIEHUS, B IEPUOBI MAJIOTO NOTPEOIECHUS BOBI,
B MaJIOBOJIHBIE TObI ITPH HETOCTATKE BOJBI B HCTOYHUKE OPOLICHUS.

IIpu coctaBieHUH OOLIECUCTEMHBIX IJIAHOB YUYHMTHIBAIOTCS, TPeOOBaHUS
JIPYTUX BOJONOTPEOUTENEH: CYAOXOJCTBA, PBIOOBOJACTBA, T'MIIPOIHEPreTHKHU,
00BEKTOB OOBOIHEHUSI.

CormnacHo miaHaM BOJOIOJIb30BaHUS U TpaduKamM TUIPOMOAYJS MPOBO-
Jsasl CeThb, KpOME pacipenenuTeNnel nocaeqHero nopsaka (y4acTkoBbIX), SIB-
JSIeTCS MOCTOSTHHO AEMCTBYIOUIEH, T.€. paboTaeT Bech MONAMBHOM ce30H. K mo-
CTOSIHHO JIEWCTBYIOIIMM OTHOCSATCA MarucTpajibHbIe, MEXXO034lCTBEHHbIE, XO-
3SIIICTBEHHBIE, CEBOOOOPOTHBIE U yCa/1€OHbIE KaHAJIbI.

Pacuer pacxol0B HETTO HAYMHAETCS C MJAJAIIUX MMOCTOSHHO JEHCTBYIO-
IIMX KaHAJIOB — CEBOOOOPOTHBIX U yCcaaeOHbIX, TaK KaK Il HUX UMEIOTCS pac-
YEeTHbIE OpJAMHATHI TpaUKOB THAPOMOYJIA. MakcUMalbHble U MUHUMAaJIbHbIE
pacxoapl HETTO OMPENENSIOTCS COOTBETCTBEHHO MO MAaKCUMAJIbHBIM U MUHU-
MaJbHBIM OpAMHATaM rpaduka rugpoMoayis [14]

clo __ clo YC Yc
Our =49c10 *Fur u Our = Qye * Fryp (3.32)
rae FHT =K3H*F6p

Pacxompl HETTO cTapmmx KaHAJOB W TPyOOIPOBOJOB OIMPEACISIIOTCS
CYMMHPOBAHHEM I10 y4aCcTKaM PAacXOJI0B HETTO OTXOAIIUX OT JIMX MIIJIIITUX
DJIEMEHTOB.

VYyacTkoBbI€ KaHABI U TPYOOIIPOBOABI U OOJiee MIIAAIINE dJIEMEHTA CETH
SIBJISFOTCSI TICPHOUYCCKU ACHCTBYIOIIMMU. VX pacXoisl HETTO OMPEACIISIOTCS
JICJICHWEM pacxo/ia HeTTO CTApIIero dJeMEHTa Ha YHCIO OJHOBPEMEHHO pado-
TAOIIUX MJIAIIINAX
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Q"= Q% / ny;
= Q% / Nys;
e = Q% r/ D (3.33)
Pur= Q) Ny

Q"= Q" / npy.

Yucino (0JHOBpEMEHHO padOTAIOMIMX MIIAAIINX JIEMEHTOB HA3HAYACTCS B
COOTBETCTBUHU C YCTAHOBICHHBIMM IpeaenaMu ux pacxomoB (Q”,, = 100-250
w/c; Q% = 30-80 1/c; Q™ = 80-150 11/c; Q™ = 20-80 1/c; Q™ = 10-25 m/c).

HwxHre npenenbl 3TUX pacxoJ0B OMPEIEICHbI YCIOBHUEM YBSI3KH TMOJHU-
BOB C TI0CJI€ MOJMBHOW 00paOOTKOM MOYBKI: pacXo/1 NEPUOIUUECKU paboTarolie-
ro 3JIEMEHTa CeTH JOJKEH 00eCIeUnTh IJIONaAb MOJUBAa HE MEHBIIIE CyTOYHOMN
MIPOU3BOAUTEIIBHOCTH TPAKTOPA Ha MOCIIE MOJUBHOW 00pabOTKe

Qur = m'FcyTTp/8674 (3.34)

rJie M — [HOJMHBHAS HOPMa, M°/Ta;

F¥',, — CyTouHas mIomaas Mocie MoJUBHON 00pabOTKH OJHUM TPAKTO-
poM, ra.

Bepxuuit penen Ajig pacxo/0B HETTO MEPUOJANYECKH padOTAIONIUX dJie-
MEHTOB CETH YCTAHABIIMBACTCS B COOTBETCTBUHU C TEXHOJIOTUEN I10JIMBA, OPraHU-
3alMel TpyAa, YCIOBUSIMA SKOHOMUYHOCTH CEYEHMM M OOpabOTKH MOJIUTOMN
IJIOLIAM HE MO3KE JIBYX CYTOK IIOCJIE ITOJIMBA.

[Tpu mokeBaHUM PacXoIbl MOJUBHBIX U PACTIPEIEIUTEIBHBIX TPYOOTpO-
BOJIOB U BPEMEHHBIX OPOCHUTEJIEH YBS3BIBAKOTCS C PAacXOJaMH JIOXKIACBaJIbHBIX
MamuH. [Ipu 3TOM ompenensercs Yuciao N0KACBATbHBIX MAIIUH, PabOTAIOIINX
Ha OJTHOM T0JIE€, U3 YCIOBHUSI CBOEBPEMEHHOTO TIOJIMBA MOJIS

npy=F" "/ FPM ¥t (3.35)

rae F 7yt - mmomangs HETTO MOJIs, T'a;

F°M ., - CyTOUHAs IPOM3BOAUTEILHOCTD 0KICBANLHON MAIINHBI, T4;
t - JOIyCTHMAs IPOIAOJDKUTEIBHOCTD IIOJIMBA OIS, CYT.

Ha BpeMeHHOM OpOCHTENIE IPUHUMAETCS OJIHA OJHOBPEMEHHO paboTaroIas
MalllMHa, HA TOJIMBHOM TPYOOIPOBOIE — J0KIEBAIBHBIX MalIuH. Pacxoasl HETTO
pacrpeeuTeNbHOr0 TPYOOIPOBOIa M YYACTKOBOIO KaHajda ONPEICIISIOTCS 10
y4acTKaM B 3aBHCUMOCTH OT pa3MEIICHHS I0KIECBAIBHBIX MAIUH, IPHYEM pac-
CMATPHBAETCS BAPHAHT HarboJIee HEOIArOIPUITHOTO MX PA3MEIIEHHS.

Pacxopl HETTO MAaruCTPaabHOTO TPyOOIPOBOIA, HACOCHOM CTaHIIUU, Ce-
BOOOOPOTHOIO M MarucTPaabHOIO KaHAajIOB HOJDKHEI O0ECIECUUTH JOXKIEBAIIb-
HBIE MAIIMHBI, OJHOBPEMEHHO PaboTaroIe Ha 00CIYKHBAEMON MU TUIOIIAIN
(Npwm), Hammpumep, st ceBooGopoTHOro yuactka Npy = F%ur/ F .
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3.6.2 Onpeoenenue pacxo0os opymmo opocumenbHoil cemu

IIpu paGoTe OpOCUTENBHBIX KaHAJIOB U TPYOOIPOBOJAOB MPOUCXOIST IO-
TEepU BOJIbI HA HCMapeHue, GUIbTPalUI0 U dKCIUTyaTtarimoHHeie. [loTepu Ha uc-
napeHue cocTaBisitoT 2-3%, sKcIuTyaTallMoHHbIe — 2-5% ot o01iero oobema 1o-
Tepb. OCHOBHOI 00BbEM MOTEPh MPUXOAUTCS Ha (GUIBTPAIIMIO BOJBI B TPYHT, KO-
TOpas MOXeT cocTaBysATh 10 40-50% momaBaemoro pacxoaa Bojsl. st obecme-
YEHUsI PACTEHUN BOJOW B OPOCHUTEIBHYIO CETh MOAAIOTCS PAcXOJlbl, MPEBbI-
HIAIOIIHME PACXO/Ibl HETTO HA BEJIMUMHY MOTEPh BOJABI U3 CETU. DTH PacXo/ibl Ha-
3BIBAIOTCS pacxogaMu OpyTTo

Q6p = QHT + Qnom (336)

CremneHb MOJE3HOTO MCIOJIB30BAaHUS BOJABI MOKa3bIBaeT KOI(PPUIIUEHT
MOJIE3HOTO JIEUCTBUS (77) OPOCUTEIILHON CETH

QHT
77 =
Q@p (3.37)

Pacdert pacxo10B OpyTTO MPOU3BOAMUTCS JJIsl ClIydasi O/1aud BOAbI K Hau-
0oJiee yAaJICHHBIM OJTHOBPEMEHHO paOOTaIOIIUM AJIEMEHTaM OPOCHUTEIBHOM ce-
Tu. [lopsimok pacyera mpUHUMAETCS OT MJIAIIUX AJIEMEHTOB K cTapimmm. Jlis
MEePUOANYECKHA PAOOTAIOIIUX JIEMEHTOB OTKPBITON CETH U JIJIsl TpyOUYaToO ceTH
pacxonbl OpyrTro ompeaenstorcss no KIIJ[ 3Tux 351eMeHTOB, OTpaHHMYEHHBIX
CHulI 2.06.03-85 [21]: nsis BEIBOJHBIX OOpO311 M TUOKUX MOJIMBHBIX TPYOOIpoO-
BOZIOB M| = |; st cranmonapHoi TpyOuaToit cetn N=0,99-0,98; ny1s1 yuacTKOBBIX
KaHaJoB B OeToHHOM 00mIoBke 1 =0,98-0,97; niig y4acTKOBBIX KaHAJIOB B 3€M-
assHoM pyciie 1 - 0,90-0,92; nns BpemenHbix opocureneit 1 = 0,95-0,96. Otu
BenuunHbl KI1/[ 1omkHBI OBITH 00ECTICUEHBI PU CTPOUTEIHCTBE OPOCUTEIHLHOM
cetu. Torma Qg = Qur- / M.

JI71s1 TOCTOSTHHO JIEWCTBYIOIIUX M BCEX JIOTKOBBIX KaHAJIOB pacxXoibl OpyT-
TO OMNPENENAIOTCSA MO Yy4acTKaM MEXKIy BOJ03a00pHBIMU y3JIlaMH 1O (opMmyiie
(3.36). BennurHa nmotepb BOJBI 3aBUCUT OT T'PYHTA 3€MJISTHOTO pyclia KaHaia,
Marepuaiia oOJIMIIOBKHM, JUIMHBI y4acTKa, CEUCHHUsSl KaHalla, peXuMma mpoliecca
dbunbTpanuu U3 KaHana. /s JOTKOBBIX U OETOHUPOBAHHBIX KaHAJIOB Q) OMpe-
nensiercs o gpopmyne A.H.Koctukosa

QHOT = Oa()l.G'QHT.L (338)

r7e © - NpOIEHT nmotepb oT Qur HAa 1 KM KaHana; s JIOTKOB G =1-2%,
JJ1s1 OETOHUPOBAHHBIX KaHAJIOB G = 2- 3%;

L - nnuHa yyacTka KaHasa, KM.

[To sroit xe dopmyne NpUOTMHKEHHO OMPESISIOTCS MOTEpU BOABI Ha
bunbTpanuio U3 KaHaJioB B 3eMistHOM pyciie. [Ipu atom o A.H. KocTsikoBy

c=A/(Qun)" (3.39)
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rae A U m - SMnupudeckue Ko3pQGUIMEHTHI, YYUTHIBAIOIINE MPOHUIIAE-
MOCTb IPYHTOB.

Ota GopMyia mpuUHUMAETCS IS pacdeTa MOTePh BOJBI MIPH MPOCKTHUPO-
BaHUU, KOT/Ia €111€ HEU3BECTHHI pPa3Mephl KAaHAJIOB.

JI71s1 MOCTOSIHHO ACHCTBYIOMIMX KaHAJIOB C M3BECTHBIMHU pa3MepaMH IOIie-
PEYHOTO CEYCHUsS MOTEPH BOJbI Ha (DUIBTPAIMIO OMPEACIISIOTCS C YYETOM pe-
xkuMa unbrpanuu. [Ipu cBoOoHON (UIBTpALUM, T.€. MPU OTCYTCTBUHU BIIHS-
HUS BOJIOYTOpa WJIM YPOBHSI TPYHTOBBIX BOJI Ha Iporiecc (GUIbTpally BOABI U3
KaHaJa, pacxol MoTephb BOJbI MOXKET OBITh MojacunTaH 1o popmynam H.H. [1ag-
nosckoro min A.H. Koctsakosa [14]

Qpom = K+(B + 2h) (3.40)
Qnom:K(b+2vh\/1+m2) (3.41)

e Quor M3/CyT Ha 1 mor.Mm. KaHana;

K - xoapdunment punpTpau rpyHta, M/cyT;

b - mMpyHa KaHaja 1o JHY, M;

B - mmpuHa KaHaia 1o ypoBHIO BOJbI B HEM, M;

h -rnyOuHa BOJBI B KaHAJE, M;

m - 3aJI0’KEHUE OTKOCOB,;

Vv - K03 puuueHt 6okoBoro BoutTeiBaHus (1,1-1,4).

Ecnu rpyHTOBBIE BOJBI WM BOJOYIOP HaXOASTCS HErNIyOOKO, TO C Teue-
HUEM BPEMEHHU CBOOOIHAs QPUIbTpalMsl MEPeXoaAUT B CTaAMIO noaneprou. Pac-
4yeT noreps npousBoautcd no popmyie C.d. ABeprsiHoBa

1-H,

0, = Oy %| — 5 | (B+2h) (3.42)

rie QHOT,M3/CYT Ha 1 mor. M JUIMHBI KaHaJIa;

o - KOd(pPUIMEHT, YUINTHIBAIOIINNA TOAMUAPAIONIEE BIUSHUE TPYHTOBBIX
BOJI HJIA BOJIOYTIOPA;

K5 - ko3 dunmenT kanuuispHON BOIONIPOHUIIAEMOCTH, M/CYT;

Hy - BpICOTa KaNmWJUTSIPHOTO TIOAHSITHS, M.

OmnpenenuB pacxoapl HETTO U OPYTTO BO BCEX AJIEMEHTAX, OPOCUTEILHOMN
cetH, HeoOxoaumo ouneHuTh KI1JI oT/ienbHBIX KaHAIOB U B IIEJIOM CETH.

J1st OTHebHOTO KaHalla TOJIE3HBIM SIBJISIETCS PAcXOJl OTJAAaBAEMbIM B
mitaamme 3neMeHTsl, mo3tomy KIIJ[ momcunTeiBaeTcs Kak OTHOLIEHUE pacxoda
OT/IaBa€MOTr0 K pacxojly 3a0upaeMomMy, HalpuMep

" 05, *n,
u y 3.43
y ngp ( )
Q3 *ny, + Q5
N,y = ——— (3.44)
o;!
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TJIE Ny Ny, - YUCIIO OJHOBPEMEHHO PA0OTAIOIUX BPEMEHHBIX OPOCHTEIIEH
Y YYaCTKOBBIX KaHaJIOB;

Q”"sp.- pacxon OpyTTO Ha ycanpOy, ecin OHa IOABEIIeHa K paccMaTpH-
BaeMOMY CEBOOOOPOTHOMY KaHAIIY;

Q" 5p, QC\°6p - pacxojibl OPYTTO B I0OJIOBE Y4aCTKOBOT'O U CEBOOOOPOTHOTO
KaHAJIOB.

HpI/I OIIPCACIICHUU KHI[ CUCTCMBI YUUTBIBAIOTCA ITOTCPHU BO BCCX 3JICMCH-
Tax CCTHU

clo yu

clo __ HT yu _ HT
ncucm - QC/O u ncucm - qu (345)

6p op

3.7 'mapaBianyeckue pacyeTsbl 3JIeMEHTOB OPOCHTEILHOI ceTH

3amauell TUIPABIMYECKUX PACUYETOB SIBISECTCS OIPECICHUE Pa3MEpoB
MONEPEYHBIX CEYCHUN OpOCUTEIbHON ceTH. [Ipu 3TOM OKHBI OBITH OOECIIeUe-
HBI: TpeOyemasi MPOIyCKHas CIIOCOOHOCTh, YCTOMYMBOCTh PYCIT M TPYOOIIPOBO-
JI0OB, KOMaHJ0OBaHUE HaJ MJAIIIMMHU JIEMEHTaAaMU CETH, MUHUMAJIbHBIE TIOTEPU
BOJIbI, BO3MOXKHOCTh aBTOMATH3AIMHU YIIPABJICHUS PAaOOTON CETH.

NcxoaupIMU TaHHBIMU TSI TUAPABIMYECKUX PACU€TOB OPOCUTEIIHLHOU CETH
SIBJISIIOTCSL PACXO/bl, YKIIOHBI JUISI OTKPBITHIX pyce, TpeOyeMble Hamophl sl TPY-
OONPOBOJIOB, 3aI0KEHUE OTKOCOB KaHAIOB, KOA()(UIIMEHTHI LIEPOXOBATOCTH.

1. 15t MOCTOSIHHO JACHCTBYIOIMIMX KAHAJIOB B 3€MJISTHOM M OOJIMIIOBAHHOM
pycJie pacueTHBIMH SIBJISIFOTCSI HOpMaJibHbIE, (DOPCUPOBAHHBICE U MUHUMAJIbHBIC
pacxonbl. [lo HOpMAIIBHOMY pacxody OMPENEIISIFOTCS pa3MeEPbl CEUYECHUsI, TPOBE-
PAIOTCA CKOPOCTH M MIPOCKTUPYETCSI BEPTUKATIBHOE COIPSHKEHUE 3JIEMEHTOB Ce-
Ti. HopMalIbHBIM CUMTAETCs MaKCHUMAaJIbHBIH pacxoa OpyTTO B rOJOBE pacyeT-
HOT'O y4acTKa, MOJIYYCHHBIN B pe3yJIbTaT€ PacueTOB PACXOJIOB MO MaKCUMAaslb-
HOH opJiMHATe rpaduKa ruIPOMOTYIIS.

dopcupOBaHHBIN PACX0]i UCIIONB3YETCS ISl ONPEACICHUS BBICOTHI (hop-
CHUPOBAHHOI'O YPOBHS BOJIbI B KaHaJIe, IO KOTOPOMY Ha3HA4yaeTcs BhICOTA 1aMO U
oepM.

Qq)opcqu)opc ) QHOpM

rae Kyope - KOdbduument ¢opcupoBanusi, HazHauyaembld 1o CHull
2.06.03-85 [21] B 3aBUCUMOCTH OT BETUUUHBI Qyipns
Kgope = 1,15-1,30.

Pacyer no MuHMMaNIBHOMY pacxoAy MPOBOAUTCA UL HPOBEPKU YCIOBUU
KOMaH/JIOBaHUs KaHaja Ha BOJOBBIIYCKax B MJAJUIME KaHAJbl, Pa3MEIICHUs
MOATIOPHBIX COOPYKEHUM, MPOBEPKU CKOPOCTEH. MUHUMAIBHBIN pacXxol OpyTTO
MOJy4arOT B PE3YJbTATE PACUETOB PACXOJIOB [0 MUHHUMAJIbHOW OPAUHATE TH/I-
pPOMOIYJIS.
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JInst OTKPBITBIX KaHAJIOB MEPUOIUUECKOTO NEUCTBUSI PACUETHBIMU MPUHU-
MarOTCsl HOPMAJIBHBIE PACXOJbl B TOJOBE KaHAJIOB. JIOTKOBBIE KaHAIbl pacCUu-
THIBAIOTCS 10 (POPCUPOBAHHBIM pacxojaM. Pacuetsl TpyOOIPOBOIOB IPOBOIST-
Cs1 [0 HOPMAaJIbHBIM PACXOJIaM.

2. PacueTHble YKJIOHBI JUISI BCEX OTKPBITBIX KAHAJIOB OMPEAEIISETCS MO
YPOBHIO BOJIbI B KaHajie, KOTOPBIN MPOEKTUPYETCS HA MPOAOILHOM IIpoduiie Ka-
Haja U3 yCIOBUS KOMaHIOBAaHUSI HAa BOJOBBINYCKAaX. Y POBEHb BOJbI B CTApILIEM
KaHaJe JOJDKEH OBITh BBIIIE YPOBHS BOABI B MIIAJIIIEM KaHAJIE HA BEJIMYUHY IO-
TEpb B BOJIOBBIITYCKE.

3. HeoOxonumple Hamophl Ha BOAOBBIITYCKax W3 TPyOUaTOM ceTh ompene-
JsieTcsl TeXHUKOW nosvBa. [Ipu BbllTyCcKe BOJBI BO BPEMEHHBIE OPOCUTEIH, BhI-
BOJIHbIE U TIOJIMBHBIE 00po3abl TpeOyercs Hamop 0,3-0,5 M; B ruOkue mposiuB-
Hble BogonpoBoasl — 0,5-0,8 M; B J0kKIEBaNbHBIE MAlIMHBI COOTBETCTBYIOIINI
HaIop N0 TEXHHUYECKON XapaKTEPUCTUKE MAIIUHBI.

4. 3aoxeHrue OTKOCOB KaHAJIOB 3aBUCHUT OT TPYHTA M BHJIa OOJIHUIIOBKHU.
Koaddumuent 3anoxenus otkocon onpezensercs no CHull 2.06.03-85.

5. KoapduruenTs! mepoxoBaTOCTH 3aBUCAT OT MaTepuaia pyciia KaHala
u TpyOonpoBoaa u omnpenensitorcs nmo CHull 2.06.03-85, ruapaBinyueckum
CIIPAaBOYHUKOM.

['mapaBnryecKue pacyeThbl 3JIEMEHTOB OPOCUTEIIBHOW CETH MPOBOJSATCS MO
dhopmysiam 1Jisi paBHOMEPHOTO YCTAaHOBUBIIIETOCS PEKUMA IBUKEHUS BOJIbI

CO:Q, vV =C+RI . R=2 (3.46)
14 X

rJIe O - IJIOIIA/b )KUBOIO CEUCHMS ITOTOKA;

Q - pacueTHbIN pacxon;

V- cpensss CKOPOCTh BOJIBI;

C - koapunuent lle3u;

R- ruapaBauyeckuid paanyc noToka;

Y, - CMOYEHHBIN IEPUMETD;

I - reone3nyecknil yKJIOH JJI1 KAaHAJIOB WM THIPABINYECKUN YKJIOH JJIsS
TpYyOOIIPOBOJIOB.

Jlnst TpameneuganpHOoro cedeHuss m=h(b+mh); s TpyOompoBoma
w=nd*/4. Tlocie pacyera CedeHHs MPOBOAUTCS MPOBEPKA CPEHEi CKOPOCTH BO-
JbI TIO YCIOBUIO Viin < V < V.

ITo ycnosuro 3apactanus Vyin= Vi = 0,3 M/c. [Ing TpyOonpoBomos 1o
yCIOBUIO 3auiieHust Vi, = 0,8 M/c.

VYcnoBue 3amiieHUs] KaHalla MPOBEPSIETCS CPaBHEHWEM MYTHOCTH BOJBI U
TPaHCIIOPTUPYIOIEH CIIOCOOHOCTHU IOTOKA Prp > P

TparcnopTupytomas CrocoOOHOCTh MOTOKa MOXKET OBITh MOACYUTAHA TI0
dopmyne E.A. 3amaprHa B 3aBUCHIMOCTH OT CKOPOCTH BOJIbI B KaHAJIC W TUIPAB-
JMYECKON KPYIMHOCTH HAHOCOB
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Loy =T00VNRIV IW W, (3.47)
rne Wo=W nmpu W>2; Wy=2 npu W<2

MakcumanbHasi JOMyCTUMasi CKOPOCTh B 3€MJISIHBIX pyciiaX MPUHUMAETCS
1o ycioButo Hepa3mbiBaemocTu rpyHTta no CHull 2.06.03-85. B 06imiioBaHHBIX
Y JJOTKOBBIX KaHAJIAX MAKCUMAJIbHAsi CKOPOCTh BOJIbI OTPAaHUYHUBAETCS YCIOBUEM
COXPaHEHHMS JJAMUHAPHOIO PEKUMA MMOTOKA, CIOKOMHOTO TE€UYEHHS Ha MOBOPOTAaX
1 BoJoBbITycKax (V< 6M/c).

B tpyGomnpoBoax MakcuMalibHasi CKOPOCTh OTPAHUYUBAETCS ONIACHOCTHIO
TUAPABINYECKOTO yAapa UM JOIMYCTUMOM BEJIMYMHOM IOTEph Hamopa. s mpo-
BEPKU PACUETHBIX HAMOPOB HAa BOJOBBIMYCKAaX TPyOUaTOl CETH OMpeneistoTcs
NOTEPU HANopa Ha BCEX YYaCTKaX U CTPOUTCS JIMHHS MMbE30METPUYECKUX HaIo-
POB Ha MpoJoJIbHOM mpoduie TpydonpoBoaa. HeobxonuMelil Hanop B royioBe
TpyOOIIpoBOa, 00ecreunBarOINi HAOpbl HE MEHEE PacueTHBIX Ha BCEX BOJO-
BBIITYCKaX, OIPEAEIIACTCS TaK

H = Hu()p + Hzeod + Zhnom (348)

rae H.,,- TpeOyeMblil Harop Ha TUIPaHTE;

H., - reoie3nyeckoe MpeBbIIIEHUE, T.€. BHICOTA MOABEMA BOAbI YPOBHS BO-
JIbl B UICTOYHUKE J10 OTMETKH 3€MJIU Y PACUETHOTO THAPAHTA;

2Nyom - CyMMa MOTEPh HAMopa Mo JJIMHE U MECTHBIX IO MYTH OT T'OJIOBBI
TpyOOIPOBO/IA 10 PACUETHOTO THIPAHTA.

Hamnop no 1-1,5 m rosiose TpyOoInpoBoa MOKET OBITh 00€CTIEYeH KOMaH-
JIOBaHMEM CTapIIero KaHana (Hampumep, JJIOTKOBOTO), a HAMOPHI M0 JJIUHE TPY-
O0mpoBO/a - 3a CUET T'€0AE3UUECKOro MOHMKEHUsT MecTHocTU. Takoil Tpy0o-
IPOBOJI Ha3bIBae€TCsl CaMOHAMOPHBIM. Takue TpyOOIpOBOABI MPOEKTHPYIOTCS
MPU I0CTATOYHBIX YKiIOoHAX MecTHOCTH (Oosiee 0,003) mpu yeciaoBUU D hyor < ireon
* Ly (ireon - T€OJIE3MUECKUN YKIIOH MECTHOCTH MO Tpacce Tpyobomposonaa; L, -
JUTHHA TpyOOIIpoBOIa).

Ecnu Hanop B rojioBe TpyO4aTtoi cetu He 00ecreyeH CTapiMM KaHajJoM
WM YPOBHEM B MCTOYHUKE, HEOOXOAMMa MEXaHUYECKas MOJKayKa ¢ MTOMOILBIO
HACOCHOM CTaHIUH.

Jlist TpyO4UaToit OpOCUTENBHOM CETH 0053aTeNIbHO MPOBOJIUTCS MPOBEPKA
OMaCHOCTH THAPABINYECKOTO yaapa [12].

3.8 BogocoopHo-cOpoOCHasi ceTh, JOPOTH U JIECOTOJIOCHI
HA OPOCHUTEIbHBIX CHCTEMAX

Booocbopno-copocuas cemwv CIy>XMT IJisi OpraHU30BaHHOTO cOopa U OT-
BOJIa C OPOIIAEMOM TEPPUTOPUH H3JIUIIKOB IOBEPXHOCTHBIX BOJ, DTH U3JIUIIKA
00pa3yroTCs U3 JIMBHEBBIX M TAJBIX BOJI, IIOBEPXHOCTHOTO CTOKA C IMOJICH IpH
OpOIIIEHUH, TEXHOJIOTHYSCKUX U aBapUHHBIX COPOCOB M3 KaHAJIOB, COPOCOB BO-
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IbI TIPY OMOPOKHEHUW KaHAJIOB M IMPOMBIBKE TpyOOmpoBoaoB. BomocOopHO-
cOpOCHasi CETh COCTOUT:

U3 TI0JIEBBIX BOAOCOOPOB B BHJIe OOPO3/1 MO HIKHUM KpasiM ToJIeH; moJie-
BbI€ BOJIOCOOPHI CIA/Ial0T B Y4aCTKOBBIE BOJOCOOPHI;

U3 y4acTKOB BOJOCOOPOB, COBMEHIAEMBIX OOBIYHO C KIOBETaMH JOPOT U
BIAIAIOIIMX B XO35IUCTBEHHBIE U MEXKXO03CTBEHHBIE COPOCHI;

U3 XO3AWCTBEHHBIX U MEXKXO3SHUCTBEHHBIX BOJIOCOOPOB MPOEKTUPYEMBIX
M0 MOHWKEHHBIM MECTaM C MaKCHUMaJbHBIM HCIOJIb30BAHUEM TajbBErOB, JIO-
IIMH, OBPAaroB WM COBMENIAEMBIX C XO3IUCTBEHHBIMU U MEXXO03IiCTBEHHBIMU
KOJIJIEKTOPaAMH.

BononpueMHrikamu cOPOCHBIX BOJ| CIIY’aT €CTECTBEHHBIE M UCKYCCTBEH-
HbI€ BOJIOTOKM U BOJIOE€MbI, OOECIICUUBAIOIINE OTBOJA U aKKyMYJIAIIMIO pacyeT-
HBIX 00BbEMOB, COPOCHBIX BOJ 0€3 CO3aHMs MOANOpa BOALI B BOJAOOTBOJSIINX
KaHaJlax ¥ TpyOompoBojax. [[i1s BOJIONPUEMHUKOB COCTaBJISIETCS MPOTHO3 M3-
MEHEHHUS Ka4eCTBa BOJIbI I1OJ] BIUSHUEM COPOCOB U MPU HEOOXOJUMOCTH MPETy-
CMaTPHUBAIOTCSI MEPHI 110 OUUCTKE COPOCHBIX BO/I.

BoaocOopHo-cOpocHasi ceTh B IJIaHE pacrojiaraercsi o rpaHullaM Celib-
XO03yTOJIU{ C YCIOBUSIMA MUHUMAJIBHOUN MPOTSIKEHHOCTU U HAUMEHBIIETO KOJIHU-
YEeCTBA THJIPOTEXHUYECKUX cOoopyxeHuil. [Ipn Hanuunu Ha OpOCUTENBHOW CHC-
T€ME KOJUIEKTOPHO-IPEHAKHOW CETH PacCMaTpPUBAETCS BO3MOXKHOCTH HCIOJb-
30BaHUA €€ JJIsI OTBOJIa COPOCHBIX BOA. OOBIUHO COBMENIAIOTCS KOJIJIEKTOPHI U
cOPOCHI XO3UCTBEHHON U MEKXO03SMCTBEHHOU CETH.

Bonioc6opHas ceTh NpOeKTUPYETCS OTKPBITON, KaK MPaBUIIO, B 3eMJISTHOM
pycie. COpocHasi ceTb MPOECKTUPYETCS] OTKPHITOM (KaHAJbI, JIOTKH) WA 3aKpbI-
TOM (TpyOOIPOBOIBI).

PacuetHbie pacxoisl 3JIeMEHTOB BOJI0COOpHO-cOpocHOi cetu u I'TC on-
penensitorcst B cooTBeTcTBUU ¢ ykazanusamu CHull 2.06.03-85. Pasmepsl nore-
PEUYHBIX CEUYEHUI PJIEMEHTOB U CKOPOCTU BOJbI OMPEAEISAIOTCS TUIPABINYECKHU-
MU pacueTamu. BepTukaibHOE COMpsKEHUE 3JIEMEHTOB BOJOCOOPHO-COPOCHOM
CETH JIOJDKHO 0OECTieunBaTh MPEBBIIICHUE MJIAIINX JIEMEHTOB HaJ CTApPIIUMHU
He MeHee 0,05. YpoBeHb BOIBI B KaHallax MpPU PacYETHOM pacXoje IOJKEH
obITh Ha 0,15-0,20 M HHKE TOBEPXHOCTH 3EMJIH.

lopoorcnas cemsb Ha OPOCUTENIBHOM CUCTEME COCTOUT M3 JOPOI Pa3iuyHOIro
HA3HAYCHUS: MEXXO03SHUCTBEHHBIX, BHYTPUXO3SMCTBEHHBIX, MOJIEBBIX AKCILTyaTallH-
OHHBIX. MEXXO03SMCTBEHHBIE U BHYTPUXO3SIMCTBEHHBIE JIOPOTM CBSI3BIBAIOT HAcCe-
JICHHBIE MYHKTBI, 00BEKThI MPOU3BOJCTBEHHOTO, KYJIBTYPHOTO, COITUAILHOTO U JIp.
HA3HAYCHUS. DTH JOPOTH IMPOEKTUPYIOTCS C IMOKPHITHEM IO COOTBETCTBYIOLIUM
TEXHUYECKUM YCIIOBHSIM U TIPOXOJIST MO TPAHUIIAM CEITbX03yTOIUH.

[ToneBbie TOpOTU CiyX,aT IJisg MPoe3Ja CEIbCKOXO03IUCTBEHHON TEXHHUKU
Ha TIOJISI ¥ JIJISl BEIBO3a C ToJiel yporkas. OHU MIPOEKTUPYIOTCS 0€3 OKPBITHS, TI0
rpaHulaM MoJed. DKCIUTyaTallMOHHbIE JOPOTH CIyXKaT JI yX0Jia 3a KaHaJlaMU
U COOPYKEHUSIMH, X peMOHTa. OHU MPOEKTUPYIOTCS BAOJIb KAHAIOB U KOJICK-
TOPOB, MO T'PaHUIAM CEIbXO03YTOJIUA U JTOJKHBI 00€CIIEYMBATH MPOE3] KO BCEM
COOpYKEHHUSM Ha CUCTEME
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Jloporu pazIM4yHOro Ha3HA4YEeHHs MO BO3MOKHOCTH coBMmeliaroTcs. Tpac-
Cbl JIOPOT" BBIOMPAIOTCA HAaUMEHbBILIEH BO3MOKHOM NMPOTSKEHHOCTH, C MEHBILIUM
YHCIIOM COOPYKEHUI.

Jlecnvle nacasicoenusi Ha OPOCUTENBHBIX CUCTEMaX MPOEKTUPYIOTCS Cclie-
JYIOIIEr0 Ha3HAUYEHHUS: MOJIE3aIUTHBIE, I0YBOOXPAHHbIE, BOJOOXPAaHHbIE, 03€-
neHuTenbHble. OHU MPOEKTUPYIOTCS 10 TPAHUIIAM CEJIbX03YyTOJAUM, BOKPYT I0-
Jei, BAOJIb OPOCUTEIBHBIX U BOJOCOPOCHBIX KaHAJIOB, KOJUIEKTOPOB, TOPOT, BO-
KpyT OPYAOB U BOJOXPAHWJIMIL, B IOCEIKaX, Y HACOCHBIX CTAHLIMI, HA HE HC-
MOJIb3YEMBIX B CEIBCKOM XO3SIMCTBE 3€MJISIX.

CxeMbl pa3MelleHHs] 3allUTHBIX JIECHBIX IOJIOC BIIOJIb XO3AMCTBEHHBIX
OpPOCUTEIBHBIX U KOJUIEKTOPHO-COPOCHBIX KaHAJIOB, JOTKOBOM CETH U TMOA3EM-
HBIX TPyOONpPOBOJOB NpUBENEHBI Ha pucyHke 3.20 [8].
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Pucynoxk 3.20 — Cxembl pa3aMeIIeHUs 3alUTHBIX JIECHBIX MOJIOC BAOJIb
XO03MCTBEHHBIX OPOCUTEIBHBIX M KOJUICKTOPHO-COPOCHBIX KaHAJIOB,

JIOTKOBOM CETH U MOA3EMHBIX TPyOOIIPOBOIOB
a — BJIOJIb KaHalla B BEIEMKE; O — BJIOJIb KaHasa B MMOJYBBIEMKE-TIOTYHACHIIIH;
T — BJIOJIb JIOTKOBOM CETH WJIH MOJ3EMHOT0 TpyOompoBoa; 1 — kaHam; 2 — nopora; 3 — JOTOK

[Tone3ammuTHBIE JECOMOIOCH JOKHBI COCTABIATh He Oojiee 4% opolae-
Mot Ttomaan. Mx pacnosarator momnepexk mpeodiaiaroniux B TaHHOW MECTHO-
CTH BETPOB, JIJIsl YETO MPHU OPraHU3aluu TEPPUTOPUH TOJIA U TIOJUBHBIE YUYaCTKU
CTaparoTcs pacrojaraTh JJIMHHOW CTOPOHOM MOMEPEK BETPOB. DTHU JIECOIMOIOCHI
Ha3BIBAIOTCS MPOJIOJIBLHBIMU, PACCTOSHUS MEXIYy HUMH HE JOJDKHO MPEBBINIATH
800 M. JIpyrue jieconoiochkl — NoNepeyHbie - He pexe, yeM yepe3 2000 M, a Ha
necuanbix nousax 1000 m.
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[TouBo3amuTHBIC TPOJOJIBHBIE JIECHBIE TIOJIOCHI HA CKJIOHaxX Ooimee 1,5°,
MOJBEPKEHHBIX APO3UH, PACIIONATAIOTCS MOMEPEK CKIOHOB, IO TOPU3OHTAJISM, B
yBSI3KE C OOIIECH opraHu3alueld TEPpPUTOPHHU, arpOTEXHUUYECKUMHU U THIPOTEX-
HAYECKUMU MTPOTUBOIPO3UOHHBIMU MEPOIPUATHUIMM.

Bonooxpannbsie, OeperoykpenuTeabHble, JIPEHUPYIOIIUE JIECOMOJIOCHI
pacnoJiaratoTcs BJIojb KaHAJIOB U BOKPYT BOJJOEMOB.

JlecHble TTOOCHI 3aKJIabIBAIOT OOBIYHO M3 BBICOKOPACTYIIUX JIEPEBHEB C
HEBBICOKMM TIO/JIECKOM (TIpogyBaemasi KOHCTPYKIHs). KOHKpeTHBI BBIOOD
KOHCTPYKIIUU TI0JIOC U JIPEBECHBIX MOPOJI OCYIIECTBISETCS MO COOTBETCTBYIO-
UM PEKOMEHIAIUSM.

[TonuB 51ECOMOJIOC OCYIIECTBIIAETCA TEXHUKOW, UMEIOLIEKUCS Ha Opollae-
MOU TEPPUTOPHH.

JlukBUanusi CyHIECTBYIOIIUX JIECHBIX M KYCTApPHUKOBBIX HACAXKICHUI
JIOTYCKAeTCs TOJILKO IMPU COOTBETCTBYIOIIEM 000CHOBaHUH [8, 12].

3.9 UcToYyHUKHU BOBI /1JIs1 OPOLLIEHUS
3.9.1 Xapakmepucmuka u oyeHKa 6000UCHOUHUKOB

HcTtouyHnkaMu BOJBI JUJISl PETYJSPHOTO OPOLIEHHS] MOTYT CIIY>KUTb: I10-
BEPXHOCTHBIE €CTECTBEHHBIE BOJAOTOKH M BOJAOEMBI (PEKH, 03epa); MOBEPXHOCT-
HBIE€ MCKYCCTBEHHBIE BOJIOEMBI (BOJAOXPAHWIIMINA); MECTHBIA CTOK, HAKOTICH-
HBI B TIPyAax; MOA3EMHBIC BOJBI, CTOYHBIE BOJBI; COPOCHBIC, APEHAXKHBIC, MOP-
CKHE BOJIBI.

HcToyHMKOM BOJBI JJII OJHOPA30BOTO OPOIICHHS SIBISIETCS MECTHBIN
CTOK, 3aJICp’KUBAEMbII B TMMaHaX.

[Tpy HanMuuMu Ha OpOIIAEMOW TEPPUTOPUHU WM BOJIM3M €€ HECKOJIbKHUX
MCTOYHUKOB BOJABI JJII OPOLICHMSI 11€JIeCO00Pa3HOCTh MCIOJB30BaHUS OJHOTO
WJIM HECKOJIbKMX MCTOYHUKOB OOOCHOBBIBAETCS TEXHUKO-3KOHOMHYECKHUM CpaB-
HEHUEM BapUaHTOB.

[Tpu nnaHupoBaHUM OPOIIEHUS HEMPEMEHHO PAacCMaTPUBAIOTCSI BOIIPOCHI
KOMIUIEKCHOT'O HCIIOJIb30BAHUS BOJHBIX UCTOYHUKOB BCEMHU OTPACIISIMH HAPOJI-
HOTO XO34HCTBa (CENbCKOE XO35AHUCTBO, BOJOCHAOKEHHE, MPOMBIILIEHHOCTD,
THJIPOdHEPTETHKA, BOJHBIA TPAHCIIOPT, PHIOOBOACTBO U APYTHE).

HicTouyHUKN BOABI IIJIsl OPOIICHHS OIEHUBAIOTCS CICAYIOIIMMHU XapaKTe-
PUCTHKAMH: KadeCTBOM BOJIbI, 00bEMaMH BOJbI 32 OPOCUTEIBHBIN MEPUOJ U 32
roJl, UX KoJeOaHUsIMU 1O To/IaM; PEKUMaMHU PacXOA0B BOJBI; PEKHUMAMH yPOB-
HEl WJIM HAmopoOB BOJbI; MECTOIOJOKEHHEM IO OTHOUICHHIO K OpOIIaeMOii
TUTOMIA/IH.

KauecTBO BO/BI XapaKTepu3yeTcsl TEMIEPATypol, Colep)KaHUEeM MEeXaHHU-
YEeCKUX NMPUMECeHl, MUHEepalIn3aled 1 XUMUYECKIM COCTaBOM, OaKTepUaIbHBIM
COCTaBOM.

TemnepaTypa MOBEpPXHOCTHBIX BOJ] OOBIYHO OJArompusTHa AJS OpOIIe-
Husl. [lon3emMHbIe BOIBI M BOJIBI TOPHBIX PEK MOTYT UMETh MOHMKEHHYIO TEMIIE-
paTtypy u TpeboBaTh 0o0orpeB. [loBbilIeHHas TemMIepaTypa MOKET OBITh y MOA-
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3eMHBIX M CTOYHBIX BOJ. PerynmupoBanue teMiiepatypbl OCyIIECTBiIsIeTcs B Oac-
CEMHAaX-TepMOPETYJIATOPaxX MM KaHalaxX JOCTaTOYHOW MPOTSLDKEHHOCTH 33 CYET
€CTECTBEHHOT'0 TEINIOOOMEHA C BHEUIHEW CpeIoi.

ConepxaHne MEXaHUYECKHUX ITPUMECEH-HAHOCOB XapaKTEPHO IS PEYHBIX
BOJI, 0COOEHHO TOpPHBIX, U CTOYHBIX BoA. Yactuupl meHee 0,01 MM umeroT ya00-
PHUTEIBHYIO IEHHOCTh U JOJDKHBI IPOIYCKAThCS HA MOJs. boree KpynHble HaHO-
Chbl 3aWJIAIOT KaHajbl U TPyOOIPOBOABI, CO3JaBasi TPYJHOCTH B IKCILIyaTallUu.
[IoaTOMY B TOJIOBE OPOCHUTEIIBHOW CETU CTPOATCS OTCTOMHHUKU M COOPYKEHMS,
3a/1epKMUBAIOIINAE HAHOCHI.

[ToBbIIeHHAsT MUHEpaU3als HaOM01aeTca B BOJAX CTEMHBIX pPEK, MOJ-
3€MHBIX, CTOYHBIX, COPOCHBIX, IPEHAKHBIX BOJAX.

CuiibHOMUHEpaIM30BaHHOM SIBISIETCS MOpPCKas Boja. BpeaHesiM (TokcHU-
HBIM) ISl PACTEHUI M TMOYBBI SIBJISIETCS MOBBILIEHHOE COJAEpKaHWe MOHOB Na,
Mg, Cl, CO3, HCOs3, SO,.

OporieHne MUHEpaIM30BaHHBIMU BOJIAMHU C COJAEpKAHUEM cojiel Oolee
0,5 /1 BO3MOXKHO HE JJIsl BCEX PAaCTEHUI M MOYB U JOJKHO MPOBOAUTHCS MO
CTPOTMM KOHTPOJIEM COCTOSHUS IIOYBEHHOTO IIJIOA0POAUSL.

KonTpons u perynmpoBaHue OakTepuaIbHOrO COCTaBa HEOOXOIUMBI NSt
CTOYHBIX BOJ.

OObeMbl BOJBI B MCTOYHHUKE OMNPEICISIOT €0 OPOCUTEIbHYIO CHOCO0-
HOCTb. OpOCHUTENBHON CIIOCOOHOCTBIO HA3BIBAETCS IUJIOLIAAb, KOTOPAsl MOXKET
OBITH OPOIIIEHA €r0 BOJIAMU B TOJl paCUETHOU 00ECIeUeHHOCTH

Fur= VOP'T] / MHTcp.B3B (349)

riae Vop - 00beM BOBI, BBIIEISEMbIN U3 UCTOYHUKA HA OPOIICHUE B TOJ
pacueTHON 00eCTICYCHHOCTH;

N - KO3OPUITMEHT MOJE3HOTO JEHCTBUS OPOCUTETTLHOM CEeTH;

M, s CPEIHEB3BELICHHAS OPOCHTENbHAS HOPMAa Ha OPOLIAEMOil IIO-
Ta/IH.

Ecnu mmomiaae opomieHusl B COCTaB CENbCKOXO3SIMCTBEHHBIX KYJIBTYp 3a-
JIaHBI, TO TPEOYEMbIH Ha OpOIlIEHHE 00HEM BObI IOJDKEH CPAaBHUBATHCS C 00BE-
MOM BOJIbI, KOTOPBI MOXET OBITh BBIJICTICH U3 UCTOYHUKA 32 MEPUOJ] BEreTaIlluu
B T'OJl PACUETHON 00ECIIEYEHHOCTH.

Ecnut Vipes = Fur MHTCp.BSB/ N < V*,er , TO OpOILIEHHE 3aIJIaHuPOBAHHOM
wiomai Bo3MOKHO. [Ipu V™ < Vo < VIO (VIR - 06beM BobI B
HMCTOYHUKE 3a TOJ PAcCUYEeTHON OOECIEeYEeHHOCTH, BBIJICJIICHHBI HAa OPOIICHUE)
MJIAHOBOE OPOIICHUE BO3MOXHO TIPH CE30HHOM PEryJWpPOBaHUM HMCTOYHHKA. B
ciydae V' P < Vipes < VPO L (VYR - CPeTHEMHOTOJIETHHIA TOIOBOMA
00bEM BOJIbI, BBIJICTSIEMbIN, U3 UCTOYHUKA HA OPOIICHUE) MJIAHOBOE OPOIIICHUE
BO3MOYKHO TP MHOTOJICTHEM PETYJIMPOBAHUN UCTOYHHKA.

JI1s1 TIOBBINICHUSI OPOCUTEIBLHON CIHOCOOHOCTU HMCTOYHUKA HEOOXOIUMO
CHWXKaTh TIOTEPU BOJBI B OPOCUTEIHHOU CETH, ONITUMHU3UPOBATh CTPYKTYpPY TO-
CEBOB U PEKUM OPOIICHUS CENBXO3KYIBTY].
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Ananus BHYTPUTOJAOBBIX 1 MHOTI'OJICTHUX PCKUMOB PaACXOA0B UCTOYHHUKA
IMO3BOJIACT CYAUTD O COINIACOBAHUU €TI0 C PCIKUMOM OPOIICHUA. B teuenme Bcero
BCTCTAIMOHHOI'O IICpHoaa JOJIZKHO o0ecrneynBaThC YCIIOBHC

Quer= q"Frr /M (3.50)

rJ€e q - OpIuHaTa TUIPOMOTYJISL.

[Ipy HEBBINIOJIHEHHH 3TOrO YCIOBUA HEOOXOJMMO IepepacupeiesieHue
pPacxo/ioB BOJIbI BO BpEMEHH. PexuM ypoBHEH M HANOpoB BOJAbI B HCTOYHUKE U
B3aMMHOE BBICOTHOE IOJIOKEHUE UCTOYHHUKA U TOJIOBHOTO 3JIEMEHTA OPOCUTENb-
HOM CeTH OMpPEAesAIOT TUIl U KOHCTPYKIUIO TOJIOBHOTO BO/103a00PHOTO COOPY-
KEHUSI.

MecTonosnoxeHne UICTOYHUKA U €ro YJaJIeHHOCTh OT OpOIlaeMOH IJI0Ia-
T OTIPEJIENISIIOT JUIMHY XOJOCTOM YacTH MarucTpajibHOrO KaHaja Wwin TpyOo-
MPOBOJA, BIUSIOT HA MOIIIHOCTh HACOCHOM CTAHIIUU, HA CTOUMOCTH CUCTEMBI.

AHanu3 XapaKTepUCTUK Pa3IUYHBIX HCTOYHHKOB IO3BOJIIET HAMETHUTh
BO3MO>KHBIE BAPUAHTHI OPOIICHUS, a 3aTEM ITyTEM TEXHUKO-IKOHOMUYECKOTO UX
CpaBHEHHMS BHIOpATh ONTUMAJILHBIN.

3.9.2 Opowenue u3z pex

Pexu sBnstorcst Hambosee pacrpoCTpaHEHHBIM HCTOYHUKOM BOJBI IS
opomeHusd. [lo Teppuropun Hairel CTpaHbl PEYHOM CTOK PaCIpENesIeH HEpaB-
HOMEpPHO: Ha paliOHbI CeBEpa U ceBepO-BOcTOKa mpuxoautcs 80% pedHoro cro-
Ka, Ha 3amajHble U roro-3amnaansie - 20%. B To xe BpeMsl MoCiIeaHue SBISIIOTCS
HanboJiee 0OKUTHIMU U cOocpeloTaunBatoT 3/4 HaceneHus, 2/3 MPOMBIILIEHHO-
CTH U CEJIbCKOI0 XO3SIMCTBA. B 105KHBIX pailOHaxX CTPaHbl BCE OCTPEE OLIYIIACTCS
neOUITUT TOBEPXHOCTHOTO CTOKA.

Pacnipenenenne cToka BO BpEMEHHU MO TofaM U BHYTPU TOJa TAKKe He-
paBHOMEpHO. PexxumM pacxoJ0B peK OnpeAessieTcs MICTOYHUKOM MUTaHUS U UX
reorpadudecKuM mojiokeHreM. [1o Timy muTaHus BBIACISIOT PEKH: PABHUHHBIC
(atMochepHOro, TPYHTOBOTO U CMEIIAHHOT'O MUTAHUS); TOPHBIE (JIETHUKOBOTO U
aTMOC(EPHO-JICTHUKOBOTO TTUTAHUS); CTEIHBIC, SBJSIOMNECS PA3HOBHIHOCTHIO
PaBHUHHBIX W OTJWYAIONIUECS OT HUX MEHBIICH BOJAOCOOPHOHN IUIOMIANBIO H
PE3KO0 BhIpa)KEHHON HEPAaBHOMEPHOCTBIO CTOKA.

PaBHMHHBIC PEeKM WMEIOT MABOJOK BECHOW, MHUHHMAJIHBIE PACXOJbI Jie-
TOM, YTO HE COOTBETCTBYET PEKHUMY OpOIICHUS CENbXO3KynbTyp. st Gomnee
MIOJTHOTO MCIOJIb30BAHUS CTOKA TPEOYyeTCS Ce30HHOE MM MHOTOJIETHEE PETyIIn-
pPOBaHKE CTOKA, OJTHAKO CO3/IAaHWUE BOJOXPAHWIIUIN HA PABHUHHBIX PEKaxX MMEET
MHOTO OTPHUIIATEILHBIX CTOPOH (OOJIBIINE TUTOIIAIN 3aTOTUICHHUS IIEHHBIX 3eMEITb,
MOJTOTUICHHUE OKPYXKAIOIMIMX 3eMeIb W JIp.), MOATOMY BOIPOC PETYIUPOBAHUS
CTOKA 3TUX PEK JOKEH OBITh IKOHOMUYECKHU M SKOJIOTHYECKH 0OOCHOBAH.

["opHBIE pekr UMEIOT MaKCUMAJIbHBIE PACXOJIbI JIETOM OT TasHUSI CHETOB U
JIEAHUKOB, YTO COTJIACYETCSl C PEKMMOM MOTPeOJICHUs BOJABI JUJISi OPOLIEHUS.
VYcTpolicTBO BOAOXPAHWIIUIL HA 3TUX PEeKaX IMOBBIIIAET UX OPOCUTEIbHYIO CIO-
COOHOCTH M DKOJIOTHYECKH OoJiee 6e301macHo.
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Crennble pexu umeroT 80-95% croka B BECEHHMI MaBOJOK, JIETOM e
CWJIBHO MEJICIOT U HEepeaKo nepechixatoT. OpollleHue U3 3TUX PEK BO3MOXKHO B
OCHOBHOM Ha 3apeTyJIUpPOBAHHOM CTOKE.

["onoBHBIE BO/103a00PHBIE COOPYKEHHS U3 PEK MOTYT OBITH CAMOTEYHBIC
(OecrIOTUHHBIE, MIJIOTUHHBIE) U C MEXAaHUYECKUM BOJIOTIOIHEMOM.

3.9.3 Opowenue noozemuvimu 60oamu

JIist opolieHHs], KaK PaBUiIo, UCIIOIb3YIOTCS IKCILTYyaTAllMOHHBIE 3aMachl
BEPXHUX TOPU30HTOB IMOJ3EMHBIX BOJ, OCTAIOIIMECS MOCIE YIOBIETBOPECHHS
NOTPEOHOCTEN XO3UCTBEHHO-TUTHEBOTO U MPOMBIIIJICHHOTO BOJOCHA0KEHUSI.

[Inomaau oponieHus: MOA3EMHBIMU BOJAAMH B HAIlIEH CTpaHE B HACTOSAILLIEE
BpEMs COCTABIISIOT OKOJI0 2% OT 0011el opoiaeMoi iomaau. Mcnonas3oBanue
IIOJI3EMHBIX BOJ| HA OPOILIEHUE JOIYCKAETCS B CIEIYIOLIIUX CIIydasiX:

npu o01eM edunrTe NTOBEPXHOCTHBIX BOJ B PACCMaTpUBAEMOM paiioHe;

pU BPEMEHHBIX Je(UIUTAX B OTEIbHBIC TOAbI WIN CE30HbL;

pU U30BITKE MOA3EMHBIX BOJI U HEOOXOAUMOCTH OCYILICHUSI.

Bono3zabopamu mo3eMHBIX BOJ MOTYT OBITh CKBa)KUHBI, IIAXTHBIE U JIy-
4yeBble KOJOALBI, CUPOHHBIE U CaMOTEUHblE€ BOJOCOOpHI. THUI M KOHCTPYKIIMS
B0/103200pOB ONPEAEIAIOTCS TIyOMHON 3aJleraHusl U XapaKTepUCTUKAMHU BOJO-
HOCHOTO IIACTa.

CaMoTeuHbIi BO103a00p MOA3EMHON BOJBI — IOJ3EMHAas Trajepes Win 3a-
KPBITBII KOJJIEKTOp COOMpAeT TPYHTOBYIO BOAY U BBIBOJUT Ha IOBEPXHOCTb
3€MJIN JUIsl OPOLLIEHUSI HUYKE PACTIOI0KEHHOM TUIOIIAIN.

[Tpu 3a6ope BOJbI U3 APTE3UAHCKUX BOJOHOCHBIX TOPU30HTOB, HMEIOLIUX
HaIlOpbI BBIIIE NOBEPXHOCTH 3EMJIM, IPUMEHSIOTCS CAMOU3JIMBAIOIIMECS CKBa-
KUHBI, JAalOIIMe BOLY B OPOCHUTEIBHYIO CETh WJIH PErylHpyrolue OacceiHbl.
[Tpy nmpoekTUpOBAaHUM TaKUX BOJ03a0OPOB HEOOXOIMMO COCTaBUTH IMPOTHO3
M3MEHEHHUS] HAIOPOB U PAcXOJI0B BOJIbI B MEPHOJ] SKCIUTyaTallud BOJOHOCHOIO
IIacTa.

IIpy HEBO3MOKHOCTH CaMOTEYHOI'O BOJ03a00pa MOJA3EMHBIE BOJIBI OTKa-
YUBAIOTCS HACOCAMHM U3 CKBAJKUH, IIAXTHBIX JTYYEBBIX KOJIOALEB.

ITo u3BeCcTHOMY pacxoy BObI, IOJYy4Ya€MOMY M3 MOJA3EMHBIX BOJ103200-
POB, OIpeaeIsIeTcs IUIoLalb OPOIIEHUS

Fur= Qnom‘n /q (351)

rae q - opauHara rpaduka TUIAPOMOAYIS JJI COCTaBa CEIbXO3KYJIbTYP,
IJIAHUPYEMOTO Ha yYaCTKe.

JIyist coryiacoBaHus peXrMMa OTKAuKU WM MOJIYYeHHs MOJ3EMHOM BOJBI C
PEXKUMOM OpPOILECHUS OCYIIECTBIIECTCS CYTOUYHOE, HECIbHOE, CE30HHOE U MHO-
rojeTHee peryiupoBanue. CyToOuHOE U HEJEIbHOE PEryJIUPOBAHUE TIOTydYaeMbIX
00BEMOB MOJI3€MHOM BOJIbI MPOU3BOJUTCS B PETYIUPYIOIUX OacceiHax u mpy-
J1aX, KOTOpbIe MPOEKTUPYIOTCS BOIM3M BOJ03a00pa WM OPOIIAEMOI0 Y4acTKa.
Ce30HHOE U MHOTOJIETHEE PErYJIMPOBAHME 3aMIACOB MOA3EMHBIX BOJ OCYIIECTB-
JSIeTCSA B MOA3EMHBIX BOJOXPAHWIMILAX, B. KAYECTBE, KOTOPHIX HCHOJb3YIOTCS
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CyXH€ WJIH OCYIIECHHbIC TOJIIU TOPHBIX MOPOJ B CUHKIMHAIBHBIX 00pa30BaHU-
sax. Ecin 00beM MOJ3eMHBIX BOJI, MCIOJB30BAaHHBIM Ha OPOILCHHE, HE BOCCTa-
HABJIMBAETCS €CTECTBEHHBIM MYTEM B BHEBETCTAIIMOHHBIM IMEPHUOJ, TO HEOOXO-
JTMMO MCKYCCTBEHHOE TOTIOJIHEHHE 3aIacoB MOJI3EMHBIX BOJI ITyTEM yCTPOUCTBA
UHQWIBTPAIIMOHHBIX OACCEMHOB M KaHAJIOB.

JloCTOMHCTBAMHU OPOILICHHS TOJ36MHBIMU BOJIAaMH SIBJISIIOTCS: BO3MOXK-
HOCTB TTOJTYYEHHUsI BOJIBI HETIOCPEJACTBEHHO HA MOJUBHBIX y4acTKax, 4YTO COKpa-
aeT MPOTSHKEHHOCTh OPOCUTEIHHONW CETH W TOBHIMIACT €€ Kod(PHUIHMeHT mo-
JIE3HOTO JICHCTBUS; YMCTOTA BOJBI;, YACTOE COBMEILCHHUE IICJIEH OpOIICHUS U
ocyiienusi. HegocratkamMu moJI3eMHBIX BOJI KaK MCTOYHUKOB OPOIICHUS SBIIS-
IOTCSl BBICOKAsi CTOMMOCTBH BOJIOTIO/IbEMAa, OTCYTCTBHE B BOJE yIOOPUTEIHHBIX
WJIMCTBIX YaCTHUIl, OTTACHOCTh MCTOIICHUS MOA3EMHBIX 3aI1acoB BoJ [3].

3.9.4 Opowenue sooamu mecmnozo cmoka

MecTHBIM Ha3bIBA€TCSl CTOK BPEMEHHBIX BOJOTOKOB, OOpa3yIOIIUXCS B
MEePHOJT BECEHHEr0 CHETrOTasHUS WM JIETHUX JIMBHEBBIX JOXKIEH, a TakkKe I0-
CTOSIHHBIX BOJIOTOKOB C MaJIbIM BojocOOpoM. K MasibiM BOJIOTOKaM OTHOCST pe-
KU U py4bH, HE MMEIOIINE CAMOCTOSATEIBLHOTO XO3SHICTBEHHOTO 3HauYeHUs 0e3
pEryJIMpOBaHMs CTOKA.

Oco0OEHHOCTBIO MECTHOT'O CTOKA SIBJIAETCSI KPATKOBPEMEHHOCTh OOJBIIHNX
pPacxo/ioB U U3BMEHUYMBOCTh 0ObEMOB CTOKA IO TOJIaM.

3agep:kaHue U UCIOIb30BAHUE MECTHOTO CTOKA UMEET OIPEEICHHOE XO0-
3sIUCTBEHHOE 3HA4YCHHUE (OPOIICHUE 3€MEJib), TUIPOJIOTHYECKOoe 3HaueHue (yBe-
JUYEHHE BHYTPEHHETO BJIAroo00poTa, CHUKEHUE TOJIOBOJIbS B PEKaX, BEIPAaBHHU-
BaHUE WX PEKUMa, YMEHBIIICHUE PAa3MbIBOB, IPO3UHU IMOYB, POCTa OBPAroB), 3cC-
TeTUYEeCKoe 3HaueHue (ynydiieHue Janamadra).

OpocutenbHbIC CUCTEMBbI HA MECTHOM CTOKE OOBIYHO OBIBAIOT HEOOJIBIIIH-
MU - IECSITKU U COTHH, PEXKE THICSYN TEKTapOB.

HaunbGonee muypoko MECTHBIM CTOK HCIIOJIB3YEeTCS Ha OPOIIEHHUE B 30HE
HEYCTOMYMBOTO YyBIIaXXHEHHA. Ha MECTHOM CTOKE OpraHu3yeTcsl PeryjsipHOe U
OJIHOPAa30BO€ OPOILIEHUE.

JInst peryispHOTO OpOIICHUS SIBISETCS 00S3aTeNbHBIM CE30HHOE WIIH
MHOTOJIETHEE peryjaupoBaHue cToka. OHO OCYIIECTBISETCS MYTEM 3aJIeprKaHUs
B MpyJax U BOJOXPAHWIMILAX CTOKA, MPOXOASIIETO B MEPUOJ MaBOAKA, CHETO-
TastHUSI, TUBHEBBIX J0XKIeH. PacueTHasi 00€CIIeUeHHOCTh CTOKA B OPOCHUTEIBHBIX
cucTeMax, paboTarolMXx Ha MECTHOM CTOKE, OOOCHOBBIBACTCS TEXHHUKO-
AKOHOMHMYECKUMH pacueTamH.

Mecto noj BooéM U CTBOP IUIOTHHBI BBIOMpAETCs B JIONIMHAX, OaliKax,
OBparax, Ha HeOOJBIIMX pedyKkax. EcIM Ha MECTHOCTH HET €CTECTBEHHOTO IO/I-
XOJIAIIEr0 MECTa, MOXKET OBITh YCTPOEH KOTJOBaH-KomaHb. [Ipu BeIOOpEe mecTa
YYHUTBIBACTCS PSI/T YCIOBUM: BO3MOXKHOCTD 3aJepKaHrsl MaKCUMAaJIbHOTO 00bhema
CTOKa, MOJYyYE€HHE MUHUMAJIBHOW IJIONMIA[M 3€pKajla, COXpaHeHHe (He3aToruie-
HUE) MEHHBIX TUIOJOPOIHBIX 3€Melb, HATMUNE HAUMEHBIEro o0beMa TIOTHUHEI,
MaJjias MPOHUIIAEMOCTh TPYHTOB JI0Ka BOJIOEMA.
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IIpu pacuere opollleHUSI HA MECTHOM CTOKE B 3aBUCUMOCTH OT KOHKPET-
HBIX YCJIOBUI BO3MOKHO HECKOJIBKO MOJIXO0/I0B:

— 1pu JedUIUTEe BOJHBIX PECYpPCOB IUIONIAJb OPOIICHHS OMNpeaessieTcs
00BEMOM CTOKA;

— [IpY 3aJlaHHOM IUJIOIIAA OPOIICHUSI OompeaesieTcs TpeOyeMblii 00bem
CTOKa, CPAaBHHMBAETCS C HUMEIOIIUMCS, ONpPENeNseTCs BHUJl PEryJIUPOBAHUS U
00€eCIeYeHHOCTh OPOILICHHUS;

— €CJIM 0 TOonorpaduyueckuM YCIOBUSAM OTpaHUYEH 00BEM BOJIOXpPaHMH-
JIUIA, TO B COOTBETCTBUM C HUM OIpeeseTcs TpeOyeMblid 00beM CTOKa U BO3-
MOXHas IJIONadb OPOIICHUS.

[Ipu pacuere mpyaa CE30HHOTO PETyJIUPOBaHUS 00BEM BECEHHETO CTOKA
3aJlaHHOM 00€CIIEYEHHOCTH B 33JJaHHOM CTBOpE OMpeiesieTcs: o popmyiie

SP: KP% ) SBec: KP% A hBec ) FBoz[ (352)

TA€ Spec - CPETHEMHOTOJIETHUM 00BEM BECEHHETO CTOKA;

Kpg - MOLynbHBIN KOADPUIUEHT A IEpEX0/aa K pacyeTHON oOecredeH-
HOCTH;

o - KO3 PUIMEHT, yYUTHIBAIOIINKA OCOOEHHOCTH BOJIOCOOPA;

hyec - CPETHEMHOTOJIETHUI CIIOM BECEHHETO CTOKA;

Fion - TUIOIIAL BOOCOOpPA TSI 33IaHHOTO CTBOPa BOJOTOKA.

[Tonublit 00beM npyna paBeH Vi, =S,

Pabounit 06bem npyaa paBeH V.= Viom — Vueprs

r71€ Vyepr — MEPTBBI 00bEM MpyZa, KOTOPBINA ONpPEAEsSeTCs] CAHUTAPHO-
TUTUEHUYECKUMHU TPEOOBAaHUSIMHU, YCIOBUSMU DPBHIOOPA3BENCHUS, COJIEPKAHUS
BOJIOTLJIABAIOIICH MTUIIBI, CPOKOM CITY>KOBI Mpya.

[Tone3nspiit 00beM npyaa paBeH Vignes = Vpas — Viorepss

I71€ Vioreps - OTEPH BOJIBI M3 MpyAa HA UCMAPEHUE U PUIbTPALIUIO 3aBU-
CAILME OT IUIOIIAN, MIPY/Ia U CAararoluX rPyHTOB.

[Tone3npiit 00BEM BOJBI ACTUTCS MEXKIY BOJOMNOJB30BaTEIIMU. OOBEM BO-
JIbl, BBIIETISIEMBIN HA OPOLLIEHUE, V ,, ONPEIEISIET BOZMOKHYIO IUTOMIAb OPOLLICHUS

FHT= Vop / 1\/IGI,CP'B3B (353)

rae Mg, 7" = Myr ™" /' M, Mg, 77, Mpr """ - cpeHeB3BEIICHHBIE OpO-
CUTEJIbHBIE HOPMBI,

1 - KO3 PUIUEHT NOJIE3HOTO IEUCTBUSI OPOCUTEIILHON CETH.

3anpOeKTUPOBAHHBIA BOJOEM OIICHUBACTCS PA3IUYHBIMHU TOKA3aTCIISIMU:
OTHOWEHUAMHU V o1es / Viomss Faepx / Fops YJKOHOMHUYECKON OILIEHKOM 3aTOIIEHHBIX
3eMeJb, CTOMMOCTBIO 3aIUTHI OKPYKAIOIINX 3eMEeITh OT MOATOTUICHUS U IPYTUMH.

JIyist yMeHbIIeHUs TUIOMAAHN 3epKajia BOJ0eMa, JIMKBUIAITUN MEJIKOBOIUN
OH MOJKET OBITh OTPaXK/ICH 3EMJITHBIMU JJaMOaMH.

[InoTrHa OOBIYHO BBITIOTHIETCS M3 MECTHBIX MaTepHaNOB (CYTIMHKOB,
JIMH) C SAPOM, DKPAaHOM WM 0€3 HHX, peke OCTOHHBIC. Y3el THIPOTeXHUYE-
CKMX COOPYXEHUM MpHU TJIOTHHE BKIKOYAET BOAOCOPOC, JOHHBIM BOJIOBBITYCK,
BOJ103200DHI.
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3.9.5 Jlumannoe opowrenue

JlumMaHHOE OpOIICHUE 3aKII0YaeTCs B 3aJIep>KaHUM BECEHHETO CTOKa Ha
00BaJIOBaHHBIX IOJIOTUX CKJIOHAX M OJHOPA30BOM YBJIAKHEHHH OOBaIOBaHHOMU
mwiomanu (inmana). JIuMaHbl yCcTpaWBalOTCS Ha CKJIOHAX C YKJIOHAMH MEHEe
0,005, umerommx JOCTaTOUYHYIO BOJOCOOPHYIO TIJIOIIA/Ib.

Pacnonoxxenue 1MMaHOB B IUIaHE omlpeaesseTcs: peabedom MecTHOCTH. B
OJTHOM JIMMaHEe MOTYT PacTojiaraThCs OJTHO MJIM HECKOJIBKO TOJIeH CeBO0OOpOTA.

[Ipumepsl pacnosioKeHMsI INMAHOB B IUIaHE JaHbl HAa pUcyHKe 3.21 [4].
a o

i
)
Yo

J
% }25 7

Pucynok 3.21 — Cxembl JINMaHOB
a — SIPYCHBIE C MTOMYCKOM TTaBOJKOB TI0 TIOKME; O — SIPYCHBIE B TIOMME PEeKH; B — IPOTOYHBIE;
I — [IPOCTOM JIMMaH; J — IPYCHbIE B KOTJIOBUHE; € — SIPYCHBIE C MUTAHUEM M3 BOJAOXPAHWIINILIA;
X - SPYCHBIE C TUTAHUEM M3 KaHaJIa; 3 — OPOCUTENIbHAs CUCTEMA C INMAHAMHU-YEKaAMHU;

Y — MEJIKOBOJIHBIN SIPYCHBIN JTMMaH; 1, 2 — BOJIOpEryIupyIouue, pacipeaeanuTelIbHbIe U
CTpYyEHAINPaBJIAIOLINE BaJbl;, 3 — IJIOTUHBI; 4 — HACOCHAS CTAHIIMS; 5 - €CTECTBEHHBIE
BOI000X0/1bI; 6, 7 — BOJOBBITYCKH; B — BogocmyckHoii kanai; B; — BogocnuB; K — kanai;
K| — pacnipenenurenbHble KaHaJbI; a1, a2, 43 — COOTBETCTBEHHO |-, 2-, 3-i sIpyChl
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JIuMaHbl MOTYT HAMOJHATHCS HEMOCPEACTBEHHO CKJIOHOBBIM CTOKOM, Ma-
BOJKOBBIMHU BOJIaMU peK (MTOMMEHHBIE JIUMaHbl), COPOCHBIMU BOJAMH U3 BOJIO-
XPaHUIUIT U OPOCUTETBHBIX CUCTEM.

[Tpu pacuere BO3MOXKHOM TUIONIAIU JIAMAHHOTO OPOILIEHUS pacyeTHasi o0ec-
MEYCHHOCTh CTOKa OOBIYHO TpuHMMaeTcs 25-50%, uTo HIMKE, YeM OOecCIedeH-
HOCTb PETyJIIPHOTO OPOIIEHHUSI, BBUAY MaJIbIX 3aTpaT Ha YCTPOMCTBO JIUMAHOB.

Fop = Spy, - Mgy (3.54)

r€ Spo, - BECCHHUI CTOK pacyeTHON 00€eCIeYeHHOCTH;

Mg, - opocuTenbHas HOpMa OpPYTTO, YUYUTHIBAIOLIAs [TOTEPHU BOJbI HA HC-
napeHue u GUIbTPALUIO YepPE3 BAIIHI;

M, - HOpMa pa3oBOTO MOJIUBA, ONpEAeIsieMas U3 YCIOBUS IPOMAUYUBAHUS
cjiosl He MeHee 1,5 M.

CpeiHuii ciioif Bojs! B IMMaHe paseH hy, = Mg,/ 10,

IIpu he, = 0,25-0,40 M TuMaH cyuTaeTCss METKOBOAHBIM, h., = 0,40-1,4 M -
rTyOOKOBOJIHBIM. BBUTy YKJIOHA MOBEPXHOCTH 3€MJIM B JIMMAaHE TJIyOHMHA BOJIbI
B HeM u3MeHsieTcs oT 0 Ha ypese BOAbI 110 hy,.x Y HUKHEro OrpakJaaroiero Bajia.

[IpoAomKUTENBHOCTh 3aTOIJICHUSI JTUMAHOB 3aBUCUT OT OPOCHUTEIBHOM
HOPMBI, BOJIHO-(DM3UUECKUX CBOMCTB MOYBHI (B OCHOBHOM OT CKOPOCTH BIIUTHI-
BaHMS BOJIBI B TIOYBY B MOMEHT 3aTOIUICHMS) U OHMOJOTHYECKUX OCOOCHHOCTEH
BO3JICIBIBAEMBIX CEIbCKOXO3IMCTBEHHBIX KYJbTYp. Yallle BCEro 3aTOIICHUE
nnautes ot 3-6 1o 10-12 cyTok.

Ha Tepputopuu JMMaHHOTO OPOIICHHSI COOPYKAIOTCA OTPAKIAIOIINE U
HaIpaBJISIONINE 3EMJISTHBIC Bajibl, BOJOBBIITYCKH, BOJ0OOXOMBI, JIOPOTH, BBICA-
’KMBAIOTCS JIECOIIOJIOCHI.

JlumMaHHOE OpOILIEHUE HUMEET PsJl JOCTOMHCTB: MPOCTOTAa U JICIICBU3HA
YCTPOMCTBA, MPOCTOTA JKCIUIyaTalluu, OTCYTCTBHE MEXaHUUYECKOTO MOoabema
BOJIbI Ha TIOBBIIIIEHHBIE 2JIEMEHTHI peiibeda, YMEHBIIEHUE POCTa OBPAroB U pas-
MBEIB IIOYB.

HenocrarkamMu JTMMaHHOTO OPOIIEHUS SIBJSIOTCS OJTHOPA30BOCTH YBIIAXK-
HEHHUSI 32 CE30H, HEPAaBHOMEPHOCTD YBJIAKHEHUS IO TUIOIIA1, U3MEHEHHE ILIO-
a1 3aTOTUICHUS IO TOJlaM, OMACHOCTh MOATOIJICHUSI M 3aCOJICHUS HMKEpac-
TOJIOKEHHBIX 3€MeEIIb.

3.9.6 Opowenue cmounvimu 600amu

CrouHble BOJABI MPEACTABISIIOT COO0M OUMIIEHHBIE TPOMBILIIEHHbIE, XO-
31iICTBEHHO-OBITOBEIC, )KWBOTHOBOIUECKHE, JINBHEBBIC M CMEIIAHHBIC CTOKA.

Hcnonp30BaHne CTOYHBIX BOJ HA OPOIIEHHE OJHOBPEMEHHO pEIlaeT elle
PSA BaXHBIX 3a7a4: YKOHOMHUT YHUCTHIE MOBEPXHOCTHBIE W TOA3EMHBIC BOJIBI;
3alUIIaeT PEKH U BOJAOEMBI OT 3aTrps3HEHUS COPOCAMU ITUX BOJI; HCTIOIB3YIOTCS
N0JIe3HbIE MUHEPAJIbHBIEC 1 OpraHUYECKHE BELIECTBA, COAEpIKAIIIEcS B CTOKAX.

XUMHUECKUH COCTaB MPOMBIIIIEHHBIX CTOKOB 3aBUCHUT OT BUJA M TE€XHO-
JoruM mpousBoAcTBa. Haumbonbiielr yaoOpuTenbHONW ILIEHHOCTHIO 00JaaroT
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CTOYHBIC BOJbI MUIIEBOM MPOMBIIUIEHHOCTH, TEKCTUIBHBIX, OyMa)kKHBIX, KOXKe-
BEHHBIX, a30THO-TYKOBBIX IIPEAIIPUATUN.

X034iCTBEHHO-OBITOBBIE CTOKH COCTOSIT, B OCHOBHOM, U3 (PEKaJIbHBIX
macc. OHM 00nafaroT OOJIBIION YJOOPUTEIBHON LIEHHOCTBIO, TaK KaK COAEpKaT
MHOT0 a30Ta, (hocdopa, Kaaus, OpraHMUECKUX BeLECTB. BpeaHbIMU B UX cOocTaBe
SBJISIIOTCS LLEJIOYHBIE BEIIECTBA, 00JIE3HETBOPHBIE OAKTEPUH, sl T€IbMUHTOB.

JKMBOTHOBOAYECKUE CTOKH COJEPKAT MHOTO OPraHHYECKHX BEIIECTB U
ABIIAIOTCS LEHHBIM ynoOpeHueMm. OpHako OHHM TPeOyIOT 00€33apa’khBAIOIINX
Mep MPOTUB OOJIE3HETBOPHBIX OaKTEPHid, SIUI] T€TbMHUOHTOB.

JluBHEBBIE BOJBI SIBISIIOTCS CTOKAMH IO TOPOJICKOM COPOCHOUM ceTh OT
OCaJIKOB M MOJAMBOB. OHU COJIEpKaT B OCHOBHOM, MEXAHUYECKUE IPUMECH.

CMelIaHHbIE CTOKH MO COCTaBy pa3JIMYHBI.

CrouHble BOJIBI NEPEN MX MCIOJIb30BAHMEM HA OPOLIEHUE MPOXOMAST Me-
XaHUYECKYI0, XUMUUYECKYI0 U OMOJOrMUECKYI0 OYUCTKY. OpolleHHe CTOYHBIMU
BOJAMH OCYIIECTBIISIETCS C COOJMIOACHUEM MEpP MPEIOCTOPOKHOCTU U MOJ MO-
CTOSIHHBIM KOHTPOJIEM 33 COCTOSIHUEM I0YB, TPYHTOB, TPYHTOBBIX U IIOBEPXHO-
CTHBIX BOJ.

Opol1ieHre CTOYHBIMHM BOJIAMU MOKET OBITh KPYTJIOTOJWYHBIM U BEreTa-
IUMOHHBIM. [Ipu BereTaniMoHHOM OPOIIEHUH MOOJU30CTH OT ydacTKa yCTpaumBa-
I0TCS MPY/bI-HAKONIUTENN WIA NOJds (QUIbTPAaLlMU, B KOTOPbIE HANpPAaBISIOTCS
CTOKH 3uMOU. 3 mpya0B HAKONUTENEH BOJA UCIIOJIB3YETCS HA OPOIICHUE B IIe-
pHOJI BEreTalnu, a OTCTOSIBIIMICS OCaZoK Ha yaoopenus. Ha nmomsax ¢uibtpa-
MU CEITBCKOXO35AMCTBEHHbIE KYJbTYpPhl HE BBIPAIMBAIOTCSA, HA HUX MPOU3BO-
JUTCSl OUYMCTKA CTOYHBIX BOJ IyTeM (UIIBTPALIUU Ye€pEe3 TPYHT.

Ha yuacTkax, opolIaeMbIX CTOYHBIMH BOJIAMH, BBIPAIMBAIOTCS TPaBBI,
KOPMOBBIE KOPHEILIO/Ibl, 3€PHOBBIE, CUIIOCHBIE KYJIbTYPHI.

[TouB CTOYHBIMHM BOJIAMHU OCYIIECTBIISIETCS MMOBEPXHOCTHBIM CIOCOOOM
no O60opo3raM M MojocaM, JOXKAEBaHHEM, MOANOYBEHHBIM criocobom. Hopmel
BHECEHUS CTOKOB OIPEJESIOTCS 1O MOTPEOHOCTH pacTeHUi B BOJIE U 1O OalaH-
caM BpPEIHBIX M MUTATENbHBIX BelECTB. [Ipn HEOOXOOUMOCTH CTOYHBIE BOJBI
MOTYT pa30aBiIsThCS.

Hcnonp30BaHue CTOYHBIX BOJ HAa OPOLIEHUE UMEET OOJIBIION SKOHOMHYE-
CKUI U IPUPOJ0OXpaHHBIN dhdexT [12].

3.10 bBopw6a ¢ 3acoJieHeM OpoIIAEMbIX 3eMeJIb
3.10.1 3aconennsie 3emau u nPUUUHBL 3ACOJICHUA

K 3acoyieHHBIM W MOABEP>KEHHBIM 3aCOJICHUIO OTHOCSITCSI 3€MIIH, COAEP-
JKaIlre B MOYBax, IPyHTaX WJIM TPYHTOBBIX BOJIAX COJIM, BPEIHBIC JIJIST PA3BUTHS
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp WM yXyAIIAIOUINE CBOWCTBA MOYB. 3aCOJIEHNE
3eMeJIb HAaHOCUT OOJIBIIION yIiepO HapOJHOMY XO3SIMCTBY B CBSI3U C HETOOOpPOM
CEJIbCKOXO035IMCTBEHHON MPOYKIINH.

PasznuyaroT mepBuyHOE (MPUPOAHOE) 3aCOJICHUE, 3aBUCAIIEE OT €CTECT-
BEHHBIX ()aKTOPOB, M BTOPUYHOE, CBSI3aHHOE C IEATEIbHOCTHIO YEIOBEKA.
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Ilepsuunoe 3aconenue BBI3BAHO HEOJIATONPHUATHBIMU KIUMATHYECKUMH,
I'HJIPOre0JOTHYECKUMU YCIOBUSAMHU. OHO BO3HUKAET B 00JIACTAX C JKAPKUM U CY-
XUM KJIMMAaToOM, Ha cI1a00ApEHUPOBAHHBIX UM O€30TTOUHBIX TEPPUTOPUSIX B pe-
3yJbTaTe UCIIAPEHUS MUHEPAIN30BAaHHBIX TPYHTOBBIX BOJ U aKKYMYJISIUU IPO-
JYKTOB BBIBETPUBAHUS.

Bmopuunoe 3aconenue moYB B OPOIIAEMOM 3EMIIEICIINU SIBISETCS CIIEM-
CTBUEM HEIOCTATKOB TEXHUKH U PEKHMA OPOLICHHUS CEIbCKOXO35MCTBEHHBIX
KYJIbTYp, HEIPABUJIbHBIX IIPUEMOB XO35IMCTBEHHOM IEATEIIBHOCTH, BBI3BAaHHOMN
HEJIOOLICHKOM M HEIOCTATOYHOW M3Y4YEHHOCTBIO MPUPOAHBIX YyCIOBUM. BTOpnu-
HOE 3aCOJIEHUE COMPOBOKIACTCS CHUKECHUEM WM «yTPaTO» IJIOAOPOAUS OpO-
[Ia€MBIX [MOYB B pPE3yJbTaTe HAKOIUIEHUS OOJBLIOrO KOJIMYECTBA JIETKOPACTBO-
PUMBIX U BPEAHBIX JJIs1 PACTEHUI COJiel B KOPHEOOUTAEMOM CJIO€ MTOYBBI.

OCHOBHBIMM IPUYMHAMHU BTOPUYHOTO 3aCOJICHHS TIOYB SIBIISTFOTCS:

- IOIbEM MHUHEPAIN30BAHHBIX IPYHTOBBIX BOJ U UX UCIIAPEHUE;

- IepepaclpeeseHue 3a1acoB JIETKOPACTBOPUMBIX COJIEM B IOYBOTPYH-
Tax 30HBI adpaluu 6e3 oOLIEro MoAbeMa YPOBHS IPYHTOBBIX BOJ IPU MEPUOIH-
YECKOM YBJIAKHEHUU U UCCYLICHUU

- TIOCTYIJIEHUE COJIEH B KOPHEOOUTAEMBIN CIIOM MOYBBI C OPOCUTEIBHOM
BOJIOM.

Comnm B mouYBe MOAPA3AEISIFOTCS IO CTENEHU TOKCUYHOCTH 110 OTHOIIICHHIO
K CEIbCKOXO35MCTBEHHBIM KyJbTypaMm. Hanbosiee TOKCHYHBIMU SIBIIIFOTCSL COJIA,
XJIOPUCTBIA U CEPHOKHUCIIBIA HATPHI, HAUMEHEE TOKCUYHBI CYIb(aThI.

1o xapakrepy 3aconeHus 3eMJIU JENSATCA Ha TPU TPYIIIIHL:

1. 3eMaM HEUTPATBLHOTO 3aCONIEHHUS (XJIOPUIBI U CyJIb(aThl HATPUS);

2. 3emMiiM ILIEJIOYHOTO 3acojieHus (kapOoHaThl M THAPOKAPOOHATHI Ha-
Tpms);

3. CosoHIBI U COJIOHIIEBAThIE MOYBHI (HATPUM B MOYBEHHOM MOTJIOLIAIO-
miem komruiekce [I1K).

HentpanbHoe 3acojieHne pacnpoCTpaHEHO B IYCTBIHHOM U MOJYITYCTBIH-
HOM 30HaX.

Tabnuma 3.3 - Tun u cTenenp 3aCoNIeHNs HEUTPATHHO 3aCOJIEHHBIX 3eMEITb

Tun 1 Crenensb 3acojieHus no % Ha 100 r. mouBEI
3aCOJICHUS con ciabo CpeHe CWJIBHO COJIOHYAK

XmopumHoe bonee 0,4 0,2 0,4 0,8 >0,8
CynbaTHo- 0,25-0,4 0,2 0,4 0.8 >0,8
XJIOPHTHBIE
XnopuaHo- 0,12-0,25 0,4 0,6 0,9 >0,9
cynbdaTHOE
CynbgaTtHOE Menee 0,12 0,4 0,8 1,2 >1,2

[IlemouHOE 3acoyieHUE pacpOCTPAHEHO B CTEIMHOM U JIECOCTETHOM 30HAX
(Tabnuma 3.4).
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Taomuna 3.4 - Tun u creneHp UIEIIOYHOTO 3aCOJIEHUS 3EMEND

Tun Crenensb 3acojieaus, % Ha 100 r. mouBbI
[Tokazarenn
3aCOJICHUS cinabo cpenHe CHJIBHO OYE€Hb CHUIILHO
X0puIHO- 2con 0,20 0,30 0,50 >0,50
CEPHHUCTHIN U CO- Cl 0,02 0,07 0,10 >0,10
JI0BO-XJIOPHUTHBII HCO; 0,08 0,12 0,18 >0,18
CynbdarHo- Zeon 0,25 0,40 0,50 >0,60
COIOBBIN U COIO- Cl 0,07 0,10 0,20 >0,20
BO-CYJIb(haTHBIN HCO; 0,08 0,15 0,20 >0,20

ConoHIBI U COJIOHIIEBATHIE MOYBBI PACHPOCTPAHEHBI B CYXO-CTEIHOM,
CTEIHOM M JIECOCTENMHOM 30HaX. K CONOHIIaM OTHOCATCSI MOYBBI, COJIEPIKAILNE B
TYMYCOBOM TOPH30HTE€ XHWMHWYECKH CBSI3aHHBIM HOH HATpHs, YXYIIIAIOIINI
CBOMCTBa MOYBHI (ILIEJIOYHAS PEAKIMs, BBICOKAs JTUCIIEPCHOCTh MUHEPATIHHOM
YacTH, CBSI3HOCTh, HA0YXaeMOCTh MPHU YBIAXKHEHUU U CHJIbHOE YIUIOTHEHUE U
TBEPAOCTh IpH HccylmieHnr) CoJoHIbI 001anaT caaboi, BOJOIMPOHUILIAEMO-
CTBIO U HEOOJIBILIUM 3a11acOM JOCTYITHOM JJIsl paCTEHH BJIAry.

ConoHIIBI TOAPA3AEISIOTCS IO CTENEHU ocosioHIeBanust: < 10% Hatpus B
IIIIK - HeconoHIEeBaThIE U C1A00COIOHIICBATHIE;

10-25% - cpeaHecoIOHIIEBATHIE;

>25% - CUIIBLHOCOJIOHIIEBATHIE.

IIo CcOneyCTOMYMBOCTH CEIBbCKOXO3SIMCTBEHHBIE PACTCHUM AEATCS Ha:
cnabocoseycTounBblie (KIeBep, MoJIoAas JIronepHa, THMO(deeBKa, CiuBa, 10710-
HS, MUHJIaJIbh); CPEIHECOJICYCTOMUMBBIC 3€PHOBBIC, KYHXKYT, JYK, TTOMHJIOPHI,
WHXUP, TPYyIIa, aKkaius); cojieycToiunBbie (CBEKIA, apOy3, XJIOMYATHUK, Tpa-
HaT, Kaparad, TaMapuckK, cakcayj 4epHbii, akarus). Conu OKa3bIBaIOT MPSIMOE
TOKCUYHOE JICHICTBUE HA PACTEHUS, a TAK)KE OTPULIATEIIBHO BIUSIOT HA PACTECHUS
3a CUET BBICOKOM KOHIIEHTPAILIMKU TOYBEHHOTO PacTBOpa.

[IpenenbHas KOHUEHTpALMS COJIEM B MOYBE, BHIIE KOTOPOM HAYMHAETCA
YTHETEHHUE PACTEHUM, HA3bIBAETCS MOPOrOM TOKCUYHOCTH cojie. Bennuuna mo-
pora TOKCUYHOCTH 3aBUCUT OT BOJHOTO PeKHUMa MOYB, THUIA 3aCOJICHUS U BUAA
CEJIbCKOXO3SIMCTBEHHOU KYJIbTYPBI.

[ToporoBeie 3HaYEHUSI TOKCUYHOCTHU IO CYMME COJIEM B BOJIHOM BBITSIKKE:
st comoBoro  3aconenus: - 0,05%; g XJIOpUIHO-COOBOTO, COJOBO-
XJIOPUIHOTO, CYIh(haTHO-COIOBOTO U CO0BO-CyibdaTHoro - 0,10%); xmopumaHo-
ro - 0,15%; xmopumnno-cynbsharaoro - 0,20%; cyabhaTHOTO C MalbIM COEepIKa-
HueM rurnca - 0,90%; B COJIOHIIaX U COJOHIIEBATHIX MOYBAX COJIEPKaHUE MOTJIO-
menHoro Harpus 5% ot IIIK [12].

3.10.2 Mepwt no 6opvoe c 3aconenuem 3emens
MepormpusaTtus o 60pbOe ¢ 3aCOJICHUEM OPOIIIaeMbIX 3eMeIh HAMEUAIOTCS B
3aBUCHMOCTH OT THIIA M CTETICHU 3aCOJICHUSI 3eMellb, THIPOTEOIOIHIECKUX YCIIO-

BHﬁ, BHIa CEJIbCKOXO035IMCTBEHHBIX KYJIbTYP U Ka4€CTBa BOAbLI B BOJOHMCTOYHHUKE.
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OcHOBHBIMU MepaMH 1O OOpHOE € 3aCONEHUEM SIBIISIOTCA: IPEHAX, MpPO-
MBIBKH, MPOMBIBHON pPEXHUM OPOLIEHHS U XMUMHUUYECKue Mmenuopauuu. Ha Hei-
TPAJIbHO 3aCOJICHHBIX 3€MJISIX NMPUMEHSIOT NMPOMBIBKM M INPOMBIBHON pPEKUM
opoueHus Ha (oHe npeHaka. Ha 3eMiIsX 11e710YHOro 3aCoIeHMs M Ha COJIOHLAX
IPUMEHSIOT IPOMBIBKHM C BHECEHUEM XUMUYECKUX MEJTUOPAHTOB U JAPEHAK.

IIpomvieka 3aconennvlx 3emenb - MEINOPATUBHOE MEPOIIPUATHE, HAIIPAB-
JIEHHOE Ha YJaJIeHUEe U30BITOYHOTO COJIEP’KaHUsl BOJJHO-PACTBOPUMBIX COJIEH U3
MOYB JI0 JOMyCTUMBIX, IIpeaenoB. [IpoMeiBku ocymiecTBisitores mytem [lomaun
BOJIbI Ha MOBEPXHOCTH MOYBBI, PACTBOPEHUS U BBHITECHEHHUS COJIeH BIIIyOb Mac-
cuBa (MpH TIIyOOKOM 3aJieTaHUM YPOBHS TPYHTOBBIX BOJ) WM yAaJCHHS COJeH
3a TpeeNbl MacCUBa C MOMOIIBIO JApeHaxa (mpu OJM3KOM 3aJeraHud YPOBHS
TPYHTOBBIX BOJ).

[TpoMBIBKY 3aCOJIEHHBIX 3€MENb HENb3sl PacCMaTPUBATh KaK MPOCTOE BBI-
TECHEHHE pacTBOPEHHBIX cosield. Hapsmy ¢ BbITECHEHHEM pacTBOPEHHBIX COJIEH
B CKBO3HBIX IOpax IOYB MPOUCXOIUT MEPEHOC COJEH B pe3ysbTaTe pa3HOCTH
KOHIIeHTpauu (IudQy3uoHHBINA MEPEHOC), PACTBOPEHUE COJIeH TBEpAoM (a3bl,
MOHHBII 0OMEH MEXIy pacTBOPOM U TBEPJOH YacThiO NOYB, a TAK)KE OOMEH CO-
JIEBOTO pacTBOpa, HaXOIIErocs BHYTpU arperatoB. B 3aBucumoctu ot Xxapak-
Tepa CTPOEHUS U CBOWCTB MOYB, CKOPOCTH (PUIIbTpaLlMM U COCTaBa coJiel Oyner
npeobsiagaTh TOT UM MHOM MPOIIecC MepeHoca.

KonuuecTBo BOJBI, HEOOXOIUMOE JIJIsl pACTBOPEHUS U yAaJIeHUsI N30bITKA
TOKCHUYHBIX COJIEH U3 KOPHEOOMTAEMOTO CIIOSl TIOYBOTPYHTOB, HAa3bIBACTCS TIPO-
MBIBHOI HOPMOI1 HETTO, U3MEPSEMOM B MeTpax cj0s BoJbl win M/ra (Nj).

[IpombiBHass HOpMa OpyTTO (Ng,) paBHa mpOMbIBHOM HOpMe HETTO (Ny)
IUTIOC KOJIMYECTBO BOAHI ( £,), HCIapuBIIEeCs ¢ BOAHOU IMOBEPXHOCTHU 32 BPEMs
IpOMBIBKH Ng,= N+ E,,.

BenuunHa npOMBIBHOW HOpPMBI 3aBHCHUT OT THIA M CTENEHH 3aCOJICHUS,
BOJHO-(U3NYECKUX CBOMCTB U MEXaHMUYECKOI'O COCTaBa MOYBOIPYHTOB, Napa-
METpPOB MEepEeHOca CoJlel, MUHEpAIU3allMid U XUMUYECKOTO COCTaBa MPOMBIBHBIX
BOJI, CKOPOCTU (PUIIBTPALIMU MPOMBIBHBIX BOJI, HCHIAPSIEMOCTH U MPOJOJIKHUTEIN b-
HOCTHU MTPOMBIBKH.

PacyeT mpOMBIBHBIX HOPM HETTO BBIMOJHIETCS IO CyMME TOKCHUYHBIX CO-
Jeil ¥ 1o MOHY HATPHS MPH CyJIb()ATHOM U XJIOPUAHO-CYIb(HATHOM THMAX 3aCO-
JICHHsI, TI0 MOHY XJIOpa W HATPUS - MPHU CyTb(HAaTHO-XJIOPUIHOM M XJIOPUIHOM
TUMAax 3acojieHus U no noHaMm Hatpusg u HCOj - mpu coT0BOM THUIIE 3aCOJICHHS
MIOYBOTPYHTOB.

BenuunHy npOMBIBHONW HOPMBI MOXHO OTPEIEIUTH MO aHATUTHYCCKUM
WJIA SMITUPUYECKAM 3aBUCUMOCTSIM.

®opmyna C.D.ABepbsiHOBA

Ny = 10**m(2AVD*t+h) (3.55)
®opmyna A.N.T'onoanosa [3]
Ny = 104*m(2A\/kmh+h) (3.56)

3
rae Ny - MpoMbIBHAsI HOpMa HETTO, M~ /Ta;

153



D = AV, M*/cyT - K03)GHUIHEHT KOHBEKTUBHO#M THPDy3HH;

A - K0O3(PGULIHUEHT TUIPOJIUHAMUYECKONU NUCTIEPCUU, M; SIBIISETCA Xapak-
TEPUCTUKON MTOPUCTOM CPEJIbI, 3aBUCUT OT MEXCOCTABA MOYBBI;

V - ckopocThb (pusbTpanuu Bojbl B IOYBOTPYHTE, M/CYT;

t - TPOJIOHKUTENBHOCTh IPOMBIBKH, CYT;

m - aKTUBHAsl TOPUCTOCTH, B IOJISAX OT 00BEMA;

h - pacueTHbIl €011 ONIPECHEHUS TIOYB, M;

A - Ko3pPUIHEHT 3aBUCSIINN OT TpeOyeMol cTeneHu onpecHenus nous C;

C =(Cy-Co) / (Co- Cy), (3.57)

rae C, - ICXOAHOE co/iepKaHue coJiel B pacueTHOM ciioe h (cpeanee), /1;
C, - monmycTUMOe cojiepKaHue coJiel Ha riryoune h, r/i;
C, - conepaHue cojiei B MPOMBIBHOW BOJIE, T/J1.

Tabmuua 3.5 3HaueHuss A B 3aBUCUMOCTH OT MEXAHUYECKOT'O COCTaBa II0YB

(o nony Cl)
Coneprkanne yactun < 0,01 mMm, % A, M (o Cl)
10 0,01...0,05
10...20 0,05...0,10
20...40 0,10...0,20
40...60 0,20...0,50
60...80 0,50...1,0

PacueTHblil Cl0M ONPECHEHHUsI COCTABIIAET ISl MOJEBBIX KynbTyp 0-1 M,
JUISt MHOTOJIETHUX HacaxaeHui — 0-1,5 M. OnpecHeHue 3Toro cjiost J0CTUTaeTCs
B IIPOMBIBHOW U MEJIMOPATUBHBIN MEPHOIBI.

Haubomnee menecooOpa3HbIM CPOKOM TPOMBIBKH 3aCOJICHHBIX 3€MENb SB-
JSeTCS OCEHHE-3UMHHUI (OKTAOph-ekabpb) U 3MMHE-BECEHHHM (SHBaph- arl-
penb) mepuoibl, Korja Hambojee CBOOOTHBI TPYIOBBIE M BOJHBIE PECYPCHI U
HaVMEHBIIEE UCITAPEHHUE.

IIpOoROIKUTENBHOCTh IPOMBIBKU OIPEAETIACTCS XO35UCTBEHHBIMU YCIIO-
BUSMHU, TPOMYCKHONW CIMOCOOHOCTHIO OPOCUTEIBHOM CETH BO3MOKHOCTSIMH HC-
TOYHUKA OPOLIEHUS U YCIOBUSMU OTBOJIA IPOMBIBHOM BOJIBI.

Bona Ha mpomBIBKY JOJDKHA IMOAABATHCS B Pa3Mepax, YCTAHOBIICHHBIX
IIJJAHOM TPOMBIBKM U YYUTBHIBATHCS KaK MO OTAEJIBHBIM IOJISIM, TaK U B LEJIOM
Mo XO034UCTBY. Ilimomann 0JTHOBPEMEHHON TIPOMBIBKHA OMPEACIISIFOTCS TPOITYCK-
HOI CIIOCOOHOCTBIO MEXKXO03AMCTBEHHOW M BHYTPUXO3AUCTBEHHOW OPOCUTENb-
HOW CETH

MOp.CeTI/I < N6p; Mop.ceTH = 86’4*gmax*t/nceTn*K(1)apCa M3/Fa (358)

TJI€ gmax - MAKCUMAJIbHASI OPAMHATA TUAPOMOIYJIS, JI/C.Ta;
t - BpeMs IPOMBIBKH, CYT;
Kpope- k03P duLreHT hopcupoBaHus.
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[IpoMBIBKY MPOU3BOAAT MYTEM 3ATOIJIEHUS MEJIKUX YEKOB OTAEIbHBIMU
TakTamMu 0e3 cOpoca MPOMBIBHOM BOJBI WIJIM C TIOCTOSIHHBIM 3aTOIUICHHEM U T1e-
PEIyCKOM BOJIbl U3 YEKa B Y€K M YACTUUYHBINA MOBEPXHOCTHBIM cOpocom. [lepBbiit
Croco0 MPOMBIBKU MPUMEHSETCS Ha CIA00MPOHUIIAEMBIX IPYHTaX, Korja Heoo-
XOJIMMO YCTPOMCTBO BPEMEHHOIO IPEHAXKa; BTOPOM — IMPHU MPOMBIBKAX MOJI IO-
ceBaMu puca. PazMepsl 4EKOB ONPENEAOTCS YKIOHAMU ITOBEPXHOCTH 3€MIIA U
PACCTOSIHUSIMU MEKy BPEMEHHBIMU JpeHaMu U OpocHTesIMA. OOBIYHO 3TO CO-
craiseT 20x20 - 50x50 m. IlocneaoBaTebHOCTh ONepalnii IPU OpraHU3alud U
MIPOBEJCHNUN MPOMBIBOK CJIEIYIOIIAS: IJIAHUPOBKA, BCIIAIIKA, YCTPOMCTBO YEKOB.
Y CTpOoHCTBO BPEMEHHOM OPOCUTEIBHOU U IPEHAKHOM CETH, IPOMBIBKA, COJIEBAs
JIOTIPOMBIBKA (ITPH HEOOXOIMMOCTH), TIJIaHUPOBKa [8, 12].

[TocTosiHHBIN Openadic SBISETCS KaNUTAJIbHBIM COOPYKEHUEM, PacCuu-
TaHHBIM Ha JUIUTEIbHBIA CPOK CIyxObl. [lo3TOMY mapamerpsl €ero ycTaHaBIlH-
BalOTCS, UCXOJS U3 CPEAHETOJOBOM HArpy3KH SKCIUIyaTallMOHHOIO NEPHUOAa,
OHM HE PACCUMTAHBI HAa OTBOJ IPOMBIBHBIX BOJ IIPH IIPOMBIBKax. B cBs3u ¢
TUM pacyeT KanuTalbHbIX TPOMBIBOK BKIIFOUAET ONPEIEIECHUE HE TOJIBKO BEJIU-
YUHBI MPOMBIBHBIX HOPM Ny U NPOJOIHKUTENILHOCTH UX MPOBEAEHUS, HO U Ta-
paMeTpoOB BPEMEHHOTO JIpeHaka, HEOOXOIMMOTO JIJIsl 00ECIIEYeHHs] OTBOJIA MPO-
MBIBHOI BOJIbI B YCTAHOBJIEHHBIE CPOKH.

[Ipu npomeiBKax npumeHsieTcss B ocHoBHOM Menkuii (1,0-1,2 M) Bpemen-
HBIM ipeHax. D(P(PEeKTUBHOCTh pabOThl BPEMEHHOTO JIPEHAXa OLIEHUBAETCS KO-
JUYECTBOM OTBEIACHHOM BOJbI W, IIaBHBIM OOpa3oM, cojieil. AKTHBHAas 30Ha
JEUCTBUSL MEIIKOTO BPEMEHHOIO JIpeHa)ka cocTaBiisieT 2-3 M. CiaegoBaTenabHO, B
OTJIMYKE OT IITyOOKOT0 MOCTOSIHHOTO JApeHaXka, OH YJaJsieT COJIM TOJIbKO U3 pac-
YETHOTO CJIOSI MIOYB.

B cOOTBETCTBHM € 3TUM BPEMEHHBIN JPEHAX NPELyCMaTPUBAETCA 6 CIIy-
qae, KOIrjla CKOPOCTH OTBOJIa IPOMBIBHBIX BOJ, CO3aBa€MbI€ IIOCTOSIHHBIM Jpe-
Ha)KeM, MEHBIIIE HEOOXOIMMBIX CKOPOCTEM OTBOJa NPOMBIBHBIX BOJ. Eciu
IPYHTOBBIE BOJBI 10 MPOMBIBKH PAcoOJIOKEHbI Ha MIyOMHE > 5,M WK OOJbIIas
YacTh MMPOMBIBHOM HOPMBI MOXKET ObITh pa3MeIlleHa B CBOOOJHON €MKOCTH 30HBI
a’paluy, TO BpEMEHHBIN JIPEHAXK HE HY)KEH. BpeMEHHBIN IpEeHaXX pacCUnTHIBaA-
€TCS Ha Harpy3Ky

V,,=V-V,=N,/10" #t-V, m/cyT (3.59)

rre Vg, - Harpy3ka Ha BpEMEHHBIH ApeHax, M/CyT;

V u V, - ckopocTh (HIBTpAllMK U CKOPOCTh OTBOJA IPOMBIBHBIX BOJI,
oOecrieunBaeMasi IOCTOSTHHBIM JIPEHAXKEM, M/CYT;

N, - mpoMbIBHast HOpMa HETTO, M /Ta;

t - BpeMsI IPOMBIBKH, CYT.

BpeMeHHbIi ApeHak pacCUUTHIBAETCS C YYETOM crocoba mpoMbIBKU. Ec-
JIM1 TPOMBIBKM MPOBOJAATCS TaKTaMH, IEPEPBIB MEKAY KOTOPBIMH JOCTAaTOYEH
JUISl BIIMTBIBAHUS MOJAHHOM BOJbI, TO PACCTOSIHUSI MEXIY BPEMEHHBIMU JpEHA-
Mmu onpenensitores no popmyine A. H. Koctskosa
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By=nKh/V,,(n (B, /d)-1) (3.60)

rie h - rmyOuHa 10 ypoBHsI BOJbI B IPEHE, M;
K - ko3 dunment ¢punpTpanuu no4us, M/CyT;
d - nuameTtp npensl d=0,56(b+h,);
b - mupuHa apensl no auy, M,( b=0,2-0,5 m);
h;- rmyOuHa HaNOJHEHUS JPEH, M.

YcroitunBoe nojiep;kaHue JOCTUTHYTOTO B MEPUOJ KaHUTAJIbHBIX MPO-
MBIBOK OIPECHEHUS MOYB OOECIEUMUBAECTCS B HKCIUTYaTAllMOHHBIM MEPUOJ] CO3-
JaHWEM OOIIeT0 HUCXOSIIEr0 TOKA MOJUBHBIX BOJ HE3HAYUTEIHLHON CPETHETO-
JIOBOM MHTEHCUBHOCTU, KOTOPBIA HA3bIBAECTCSI MPOMBIBHBIM PEXKUMOM OpOIIIe-
HUSL.

IIpomuwienou peswcum opouwienusi 0OECIIEUMBAETCS B OCHOBHOM 3a CYET
MIPOBEICHUS IKCIUTYyaTallMOHHBIX MOJUBOB (ITPOMBIBOK), BO BHEBET€TAIIMOHHBIN
MIEPUO U TOJBKO B OTAEJIbHBIX CIy4dasiX - MPU OTHOCUTEIBbHO BBICOKOW MHHE-
panu3aiuu OPOCHUTENBHBIX BOJI - 3@ CUET YBEJIMYECHUS MOJIUBHBIX HOPM BEreTa-
LIUOHHOTO MEPUOJA.

OnpeneneHne MHTEHCUBHOCTU U CPOKOB OCYILIECTBJICHUSI TPOMBITOTO pe-
AKMMa OpOUIEHUS MPOU3BOJUTCS HA OCHOBAHUU COCTABJIEHUS MPOTHO3a BOAHO-
COJIEBOTO PEXKMMA OPOIIAEMBIX 3€MEJb HA MEPHUOJ HE MEHEE, YEM MPOIOJIKHU-
TEJILHOCTh POTALIMM CEIbCKOXO3SMCTBEHHBIX KYJIBTYp B ceBoobopoTte. IIpu co-
CTaBJIEHUH IPOTHO3a BOJIHO-COJIEBOTO PEXUMA OPOIIAEMBIX 3€MEIb BBIACISIOT
MOJIMBBI, MEXKIOJMBHBIE TIEPUOJIbI, OCCHHE-3UMHUN, U BECCHHUMN nepuoabl. JIJis
BBIJICJICHHBIX MIEPUOJIOB C MOMOIIBIO OATAHCOBBIX YPaBHEHUI HAXOJSAT CKOPOCTH
Y HalpaBJICHUE ABUKCHUS TTIOUBEHHOM BJIard B 30HE a’paliuu

Vo= O+ m- (U +T,)/t (3.61)

rie V, - CKOpOCTh JBHKCHUS TTIOYBEHHOM BJIard, M/CYyT;
O, - atmocdepHbIe OCaaKh, M /Ta;

m -TIOJIMBHAS HOPMa, M /Ta;

(1 + T,) - cymMapHOe ucnapesue, M/ra;

t - OpOAOJIKUTEIbHOCTD IEPHUO/a, CYT.

CopeprkaHue cojeil B paC4ETHOM CJIOE Ha KOHEI| KaKJI0T0 Iepruoaa onpe-
JEJSIETCSl PACYeTOM C HCIIOJIB30BAHUEM MOJIENEH COJENEPEHOCca, COOTBETCT-
BYIOILLMX THUITY [TOYB U XUMHU3MY 3acOJIeHUs. IHTEHCUBHOCTBh U CPOKH OCYLIECT-
BJICHUS TIPOMBIBHOTO PEXXHMMa YCTaHABIUBAIOTCS MOAO0POM, UCXOAS U3 YCIOBUS
nojjiep kaHusi TpeOyeMoro CoJIEBOro pekuMa B PAaCUETHOM CJIO€ C YYETOM MHU-
HEpaJIM3aluid OPOCUTENBHONU BOJIbI, BOJHO-PU3HMUECKUX U (PUIUKO-XUMUYECKUX
CBOWCTB IOYB U THIPOXUMHUYECKHX MMapaMeTpoB [3, 12].

[Ipu comoBOM 3acoJieHuH nepe]] KanuTalbHBIMU MPOMBIBKaMU TPEOYIOTCS
Xumuyeckue meauopayuy. XuMAYeCKas MEIMOpauus - 3TO yIyYLIEHHE CONOBO-
3aCOJIEHHBIX MTOYB, COJIOHIIOB M COJIOHIIEBATHIX MOYB IyTEM BHECEHHUS B MaXOT-
HbII TOPU30HT XUMHUYECKUX MEJIMOPAHTOB C MOCIEAYIOUIUM YJIaJE€HHUEM IMpO-
AYKTOB HEUTpalIu3aluy MIETOYHOCTH U OOMEHHBIX peakluuil ¢ HHPMIbTPAIIOH-
HOU BO/IOH (TIPOMBIBKH, TTOJIMBBI, OCAJIKH) 3 TIPEIEITbI KOPHEOOUTaeMOT0 CIIOS.
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XUMHUYECKHUE METHOPAHTHI TI0 CBOEMY NEWCTBUIO MOXHO pa3IeluTh Ha
JIBE TPYIIIIbI:

a) MEJIMOPaHThI, CojAepKallue Kaubluil (runc, gocdorurc, TIUMHOTHUIIC,
XJIOPUCTBHIN KaJIbITUH, N3BECTHSK);

0) MEJIMOPAHTHI, AKTUBU3UPYIOIIHNE KaJIbI[UH CaMOil TIOYBHI B pe3yibTaTe
OOMEHHBIX peakIuil (OKCWISIIONIME METHOPAHTHI — cepa, CepHas KUCIO0Ta, cep-
HOKHCIIOE kefe30). Kanpimii copepxaiine MeIUOpaHThl MIPUMEHSIOTCS Ha 0e3-
KapOOHATHBIX M OE3TUIICOBHIX MMOYBAX, OKUCIISIONINE — HA KapOOHATHBIX.

Pacuer 10361 XUMUYECKOTO MEIMOPAHTA BRIMOJHSAETCA 10 (hopMysiam

JUTSL COJIOHIIOB HEUTPAIBHOTO 3aCOJICHUS

G = 0,086 (Na- 0,1TITIK) - v - h (3.62)
JJIs1 COJIOHIIOB COJ0BOI'O 3aCOJICHUS
G = 0,086 [(Na - 0,1TITTK) + (s - 1,0)] - v - h (3.63)

JUTSL COJIOHLIOB C BBICOKMM cojiep:kaHneM oOMeHHoro maruus (6osiee 30%
ot [1I1K)

G = 0,086 [(Na - 0, 1TITTK) + (Mg - 0,3TTTK)] - v - h (3.64)

rae G- mo3za xummudeckoro mennopanta B nepecuere Ha CaSO42H,0 B
T/ra,Na u Mg- conepxanue ooOMeHHbix Hatpus U maraus B [1I1K, mr-sxs/100 r;

s - cogepxanne CO+HCO B BogHOM BbITSDKKE, B Mr-3kB100 T;

[II1IK - emkoCTh norJiomenus mouBsl, Mr-3k8/100 r;

h - pac4yeTHbI CJIOM MOYBBI, CM;

Y- oObeMHasi Macca MoYBHI, T/CM ;

K, - xoaduiment, yauThIBarOIUil BEIMBIB YaCTH MEJIHOPAHTOB M3 pac-
YETHOTO CJIOS C MPOMBIBHOM BOJOM;

0,086 - 3Hauenue 1 Mr-sKkB. TUIICa B T.

Jlns ompeneneHus 1036l BHECEHHS B TOYBY JPYIOro XHMHUYECKOTO Me-
JIMOpPAHTa UCIOJIB3YIOT KOA(h(UIIMEHTHI (3KBUBAJIICHT | TOHHE THUIICA): JIS XJIO-
puctoro kaneuusa K = 0,85; mis uzBectu - 0,58; ns cepsl - 0,19; nist cepHoit
KUCTOTHI - 0,57 u 1151 cepHOKuUCIoro xenesa - 1,62 [3].

3.11 I'maporexHuYeCcKUe COOPYKEHHUS, CPEACTBA KOHTPOJIA
U YIPaBJICHUS] HA OPOCHUTEJbHBIX CHCTEMAX

['uapoTeXHUYECKHE COOPYKEHUS Ha OPOCHUTEIBHBIX CHCTEMax IpeaHa-
3HAYCHBI JUTSI YIIPaBJICHUs 3a00pOM BOJBI U3 HCTOYHUKA, paclpeicieHuEM e Ha
MacCHBE OPOIICHHUS W OTBOJOM COPOCHBIX BOM, JJIS COMPSDKCHUS DIICMECHTOB
CHUCTEMBI M YY€Ta BOJIBI.

['uapoTeXHUYECKHE COOPYKEHUS, 3a0Hparolue BOAY U3 UCTOYHUKA OPO-
IICHUS B OPOCUTEIBHYIO CETh, HA3BIBAIOTCS 20JOSHLIMU 60003AOOPHBIMU CO-
oOpyscenusmMu, WA TOJOBHBIMH Bojao3zabopamu. K ronoBHbIM BoOm03a00pam
MPEABSBISIIOTCS TPeOOBaHUS - 00ECIIEUNTh IUIAHOBYIO BOJIOINOAAdy; HE TIPOITyC-
TUTh B CETh KPYIMHBIC HAHOCHI, JISJl, YTy U APYyrye TUTaBAIONINe TIPEIMETHI; He
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IPOMYCTUTh B CEThb H30BITOYHYIO BOJAY B IEPHOJbI MAaBOAKOB, MOJIOBOJIUH;
UMETh HAJCKHYI0 KOHCTPYKIIMIO, BOJAOMEpHBIE YCTPOMCTBA, aBTOMATHYECKOE
WIN TeJIEMEXaHWYECKOE YIpaBlIeHUE; 00ECNEeYUTh BO3ZMOXHOCTh PEMOHTa 0€3
IpeKpalleHus MPONycKa BOIbI.

Tun rosoBHOrO Boj03ab0pa onpenesieTcsi BUJ0M UCTOYHHUKA OPOILICHUS,
PEKUMOM €r0 YPOBHEH M B3aUMHBIM BBICOTHBIM IMOJIOKEHUEM HMCTOYHHUKA OpPO-
IIEHUS ¥ TOJOBHOTO 3JIEMEHTa OpPOCUTENbHOM ceTu. Eciu oTMeTka ypoBHS BOJbI
WJIM Halop B MICTOYHUKE BBIIIE€ YPOBHS BOJbI MJIM HAIIOpa B FOJIOBHOM AJIEMEHTE
opocurensHoi cetn (MK, MT), npumensitorcsi camotednbie Bo103a00psl. Ecmu
YPOBEHb WJIM HAINOpP BOJAbl B HCTOYHUKE HUKE PACIOJIONKEHHUS TOJIOBHOIO 3IIE-
MEHTa OPOCUTENBHON CeTH WJIH; TpeOyeMOoro Hamopa B HEM, HEOOXOJUM MexXa-
HUYECKUN TOJIbEM BOJBI, B OTAEIBHBIX CIIy4asX BO3MOXKEH IUIOTMHHBIA caMo-
TEUYHBIN BOJ103200D.

[Tpu caMoTeyHOM OECIUIOTUHHOM BO03a00p€ U3 PEKH B OTKPBITYIO CETh
YPOBEHb BOJbl B PEKE B TEUEHUE BCETO MEpUOJa pabOThl OPOCUTEIBHOM CETH
JOJKEH MPEBbIaTh (POPCUPOBAHHBINA YPOBEHb BOJBI B TOJIOBE MaruCTpajlbHOTO
KaHayia He MeHee, ueM Ha 10-20 cwm. [Ipocreiimumii Bo103a00p ¢ OOKOBBIM OTBO-
JIOM BOJIbI U IIIJIFO30M-PETYJISITOPOM TO3BOJISIET 3a0bupaTh He 6onee 20% pacxona
Bozbl. [l yBenuueHust 3abupaemoro pacxoaa 1o 50% pacxona peku M yiayd-
IIEHHs] YCIOBHI BOJI03a00pa B pyciie peKU yCTpauBaeTcsl BOJO3axBaTHas 1aMoOa
(mmopa). Haubonee coBepiiieHHBIM BOJ103a00POM 3TOTO THUIIA ABISETCS OOKOBOM
OECIUIOTUHHBIN BOA03a00p CO HUTFO30M-PETYJIATOPOM, IIMOPO, OTCTOMHUKOM U
copocoM. Bomozabop »xkenaTenbHO YCTpauBaTh Ha MPSAMOJUHEHMHOM y4acTKe
pyciia Wik Ha BOTHYTOM Oepery KpUBOJIMHEHHOIO y4acTKa.

Ecnu pacueTHblii ypoBeHb BOJBI B PEKE B MECTE€ BOA03a00pa oKazalics
HUXe TpeOyeMoro ypoBHsI BOJbl B MaruCTpajJlbHOM KaHaje, CaMOTEYHbIA Oec-
IUIOTUHHBIA BOJ103a00p MOXKET ObITh YCTPOEH BBIIIE MO TEUEHUIO PEKU C YAJIU-
HEHUEM MarucTpajbHOrO KaHaia. DTO BO3MOXKHO, €CJIM YKJIOH PEKHU OOJIbIle yK-
smoHa MK.

[110TUHHBINA caMOTEUHBIN BO03a00p yCTpauBaeTcs Mpu HEOOXOIUMOCTHU
MoIbeMa ypOBHS BOJBI B peke, MpHu 3abope BoJbI Ha oba Oepera, mpu 3abope
3HAYUTENIbHOM 4acTH WJIM BCETO Pacxojia peKH, MpU HEOOXOIUMOCTH PETYIUPO-
BaHus cToKa. [Ipum HeGONMpIIMX KOJEOAHUAX YPOBHS BOJIbI B BOJOXPAHMIIHUIIAX
11t 3a00pa BOABI B OPOCUTENBHYIO CETh MPUMEHSAIOTCS BOJOBBIIMYCKH OTKPBITO-
ro tuna (IUTI03bI-PEryJsiTOPbl), yCTpauBaeMble B IJIOTMHAX WK OOpTax BOJO-
xpanuiuul. [Ipy 3HaYNTENBHBIX KOJIEOAHUSAX YPOBHS BOJBI IPUHUMAIOTCS TPYO-
YaThle WM TYHHEJIbHBIE COOPYKEHUSI.

Ecnu ypoBeHb BOJIbI B peKe€ HJIM BOAOXPAHWIUIIE HUXKE, YeEM TpeOyeMbli
ypoBeHb Bojibl B rosioBe MK wnu Hanop B rosioBe MT, a Takke npu 3a00pe BO-
IbI U3 03€pa, IPUMEHAETCSI MEXaHUYECKUI BoonoxseM. Bosia mogHuMaercs Ha
KOMAaH/IHbIE OTMETKH OpOIIAEMON TEPPUTOPHUH C MOMOIIBI0 HACOCHOW CTAHIIMH
B peryJupyoommii 6acceitd, n3 koroporo uaet MK, wim HemocpeaCcTBEHHO B 3a-
KPBITYIO OPOCHUTENIbHYIO CeThb. [IpH MeXaHMYECKOM BOJONOIBEME BO3PACTAIOT
KalUTAJIbHBIE U SKCILTyaTallMOHHBIE 3aTPaThl, I03TOMY Ba)KHOE 3HAYEHHE UMEET
HSKOHOMUS TIOJHUMAEMON BOJIbI, BEIOOP 3KOHOMUYECKOTO BapHaHTa MAIIUHHOTO
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BOoJONOAbEMA. [[7I1 MAalIMHHOTO BOJAOINOIbEMA MPUMEHSIOTCS CTallMOHAPHBIE,
MEPEABUKHBIC U [JIABYYME HACOCHBIE CTAHLIHH.

CrannoHapHble HACOCHBIE CTAHIIMM MPUMEHSIOTCS MPHU OOJIBIIUX Pacxo-
JaX MOJa4u BOJBI OOJBIIME MACCUBBI, IIPU CIOXKHBIX Tpadukax BOJOINOAYH,
TpeOYIOIIUX HECKOJIbKUX HAacocoB. CTallMOHApHbIE HACOCHBIE CTAHIIMH JIOPOXKE
[0 KalMTaJOBJIOKEHUSIM, HO OTHOCHUTEJIBHO JCIIEBJIE B AKCIUTyaTalluu sl aB-
TOMAaTHU3AIUU UX PAOOTHI.

[lepenBukHbIE HACOCHBIE CTAHIMU TMPUMEHSIOTCS JJIsi OPOLICHUSI He-
OOJBIMX YYACTKOB W MPH TEPHOTUIECKOM PEKUME pabOThI (HAIpUMep, B 30HE
HEYCTOMYMBOIO YBIAXKHEHUS). DTU CTAHIIMM MOOMIIBHBI, MOTYT UCIIOJIb30BATHCS
TSl TIOJIMBA HECKOJIBKUX YYAaCTKOB MOOUYEPEIHO, HA 3UMHUM NIEPUOJT TIEPEBOJIST-
Csl B 3aKpBITOE TTOMEIICHUE.

[InaByune HACOCHBIC CTAHIIMM TPUMEHSIOTCA MPU KOJICOAHMSIX YPOBHSA
BOJIbI B PEKE WJIM BOJOXpaHWIUIIE Oojiee 5 M, Ipu Boa03ab0ope U3 pa3MbiBae-
MbIX pyci. ['myOuHa BOJBI B HUCTOYHHMKE JJISl IJIAaBY4Ye HACOCHOW CTaHIIMU
JIOJDKHA OBITH HE MeHee 1,5 M.

[Ipu ycTpoiicTBe Mpy/10B HAa MECTHOM CTOKE CAMOTEYHBIN BO103a00p MO-
JKET OCYIIECTBIATHCS TOHHEJIEM WM TpyOOil B Telie TUIOTHUHBI, WAYIIUMHU OT
YpOBHSI MepTBOro oobema. [Ipu MexaHM4YecKOM BOJOMOIBEME BO3MOXKHO HC-
MOJIb30BAHUE CTALMOHAPHOW HACOCHOW CTAaHUMM NP IJIOTHHE WJIW IUIaBy4yeu
HACOCHOM CTaHIINHU.

3a00p CTOYHBIX BOJ BEJETCA U3 0aCCEHOB-HAKOMUTENECH U 0aCCeMHOB-
OTCTOMHUKOB M MOXET OBbITh CaMOTEUHBIM B BHJI€ OTKPBITOrO MIIHO3a-
pEryisTopa Wi MEXaHUYECKUM (HACOCHOM CTaHIIMEN).

T'uopomexnuueckue coopyosicenuss Ha OMKPLIMOU OPOCUMENbHOU Cemu.
J{ns ynpaBiieHus ABUKEHUEM BOJIbI B OPOCUTENIHHBIX KaHaNIaX U PETyJIMPOBAHUS
pPacxXxoJI0B CIy>)KaT BOJIOBBIMMYCKH, COPOCHBIE COOPYXKEHUS W PETYIUPYIOIINe
OacceitHbl. BOJOBBITTYCKM MOCTOSIHHOTO THIA BBITYCKAIOT BOJY U3 CTapIlUX Ka-
HajoB B Miaamue. KoHiieBbie cCOPOCHBIE COOPYKEHHSI YCTPAUBAIOTCS HA KaHa-
Jax ¢ pacxomamu 6omnbine 0,5 M/c - 1J1s1 OCBOOOKIAEHUS UX OT BOJBI HA TIEPHOJT
pPEMOHTA WJIM OTCYTCTBUS MOJUBOB. [Ipy 3TOM BOoja cOpachIBacTCs B y4acTKO-
BBbIN UJTM XO3MCTBEHHBIN BOJ0COOp. Ha MarucTpanbHbIX U MEKX035HCTBEHHBIX
KaHaJlax MPOCKTUPYIOTCS aBapHilHbie COPOCHBIE COOpPYKeHUS. BOOBBITYCKH |
COPOCHBIE COOPY>KEHHUS 110 KOHCTPYKITUHU MPECTABIISIIOT CO00I 0OBIYHO peryJisi-
TOPBI OTKPBITOTO THUIIA C INIOCKUMU WM CErMEHTHBIMU 3aTBOPaMHU.

Perynupytromue 6acceiiHbl yCTpanBalOTCS Y CKBAKUH U HACOCHBIX CTaH-
UN JUIsI CYTOYHOTO M HEJICJIIBHOTO PEryJIMPOBAHUS PaCX0JI0B BOJIbI, COTIACOBa-
HUSI paBHOMEPHOM MOJIauyy BOJIbI C HEPABHOMEPHBIM €€ MOTpPeOJICHUEM Ha Opo-
CUTEIBHOU CETH.

PerynupoBanue ypoBHEW BOJbI B KaHajax TpeOyeTcs Iyisi oOecrieueHus
KOMAaH/IOBaHUs CTapUIMX KAaHAJIOB HaJl MJIAJUIMMU WU MOAJAECPKAHUS MOCTOSH-
HOTO YPOBHSI BOJIBI B KaHaJsie. 3a00p BOJBI U3 CTAPIIETO KaHaIa B MIIAIIIHN TIPH
pacxojax MEHbBIIIE HOPMAJIBLHOTO OOECIEYMBACTCS C TMOMOIIBIO TMOAIOPHOTO
(meperopaxMBaroIIET0) COOPYKEHHS, KOTOPOE MPENCTaBIsAeT COOOHW IILITI03-
pEryJIATOp Ha CTaplleM KaHalle HUXKE BOJIOBBITYCKa B MUK KaHai. J{is
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MOI/Iep KaHus 33JaHHOTO YPOBHSI BOJBI B KaHaJe U cOpoca M3JIUIITKA BOABI CITy-
AT BOJIOCIMBBI U MOPOTH PA3IMYHBIX KOHCTPYKIUH.

PerynupoBanue ckopocTel BOJbI B KaHaJaX U BEPTUKAIBLHOE COTMPSKEHNE
KaHAJIOB M MX yYaCTKOB BBIMOJHSETCS C MOMOIIBIO OBICTPOTOKOB U TMEPEMNaioB.
[lepenaapl HEOOXOAUMBI TakKe Ha KaHalaX, MPOEKTUPYEMBIX C YKIOHAMH
MEHBIIMMU, YeM YKJIOHBI IOBEPXHOCTH 3€MJIH T10 Tpacce KaHaa.

Jl1st u3MepeHust pacxoi0B, YPOBHEH U CKOPOCTEN BOJIbI B KaHaIaX CIy»Kat
pacxoJ0Mepbl, YPOBHEMEPHI, TUIPOMETPUUYECKUE BEPTYIIKH U APYTUE YCTPOU-
CTBa, YCTAHABJIMBAEMbIC HA TUPOMETPUUECKUX MTOCTaX.

JInst mpoBefieHUs BOJBI Uepe3 MpensiTCTBUS (OBparu, KaHajbl, JOPOTH)
CTPOSITCSL JIOKEPBI, aKBEIYKH, TPyOUaThIC MTEPEE3bl.

Copnep:kaHue HAHOCOB B OPOCHUTENIHLHOM BOJE MOXKET OBITh YMEHBILIEHO C
MIOMOIIBI0 OTCTOMHUKA, KOTOPBIA COBMENIAETCS C TOJOBHBIM BOJ103a00pOM HIIH
CTPOMTCSI B Hayajae OPOCHUTENIbHOUN ceTu. PerynupoBaHue TemiiepaTtypbl BOAbI
OCYIIECTBIISIETCSL B OacceiHaX-TepMOPETyIaTopax, Uisi U3MEHEHUsS MHUHEpasu-
3aIMM BOJIBI CIIyKaT 0aCCEUHBI-CMECUTEIH.

Bce ruapoTexHUYeCcKHe COOpPYKEHUS Ha OTKPBITOM OPOCUTENBHON CETH
BBITIOJIHSIFOTCS TIO TUIIOBBIM MTPOEKTaM M3 YHHU(UIIMPOBAHHBIX JETaJICH.

CoopyKeHHs Ha JIOTKOBOM CETH OTJIMYAKOTCS MO KOHCTPYKUHMHU. BOaOBBI-
IyCKH M3 JIOTKA B JIOTOK, COIPSKEHUS JIOTKOB PAa3HbIX pa3MepOB, BEICOTHOTO U
MJIAHOBOTO TOJIOKEHHSI OCYIIECTBIISIIOTCS C TOMOILBIO KOJIOAUEB. BoioBbITycKn
B TpyOOIPOBObI, BPEMEHHBIE OPOCHUTENH, BHIBOJHBIC OOPO3/bl MPEACTABISIOT
co0Ol JIOTKOBBIE THAPAHTHI-BOJIOBBITYCKH, MOHTHUPYEMbIE B CEKIMSIX JIOTKOB
MIPU UX U3TOTOBJICHUHU.

l'uopomexnuueckue coopysicenus u apmamypa Ha mpyoyamoiu opocu-
menvHou cemu. Jna odecnieueHust TpedyemMoro pexuma padboTel TpyOUaToil ceTu
Ha HEW IpeaycMaTpHuBaeTcs apMarypa, aHAJIOTMYHas apMaType Ha CETH BOJIO-
CHAOXKEHMUS.

Jnst pacnipenenenrs BOAbl B 3BEHbSIX CETH M OTKIFOYEHHS OTACJIbHBIX y4a-
CTKOB CITy’KaT 3aJIBUKKH, YCTAHABINBAEMbIE B PACIIPEACITUTENBHBIX KOJIOIIAX.

BonoBeimyckamu u3 TpyO4aToil ceTH SIBISIIOTCA TwapaHThl. OHU mpen-
CTaBJISIOT COOOM CTOSIKM C 3aJIBDKKAMH, YCTAaHABIIMBAEMble HAa MOBEPXHOCTH
3eMJIM WM B KOJIOALaX.

COpocHBIE KOJOJIBI yCTaHABIMBAIOTCS B MOHUKEHHBIX TOUKaxX TpyoOua-
TOM CETU U CIYXKaT JJis OMOPOKHEHUS €€ MOCjIe OKOHYaHUs MojauBoB. Boxa u3
COpOCHOT0O KOJOJIa MOXET OTBOAMTHCS B COPOCHYIO CE€Th MJIM OTKAYMBATHCSA
MepeIBUKHBIM HACOCOM Ha MOBEPXHOCThH MOJIS.

Jlns BeIyCcKa BO3AyXa U3 TPYOOIPOBOAOB MPHU IMYCKE BOJABI B CETh WJIU
HaKOMUBILIETOCS B MEPHOJI IKCIUTyaTallud MPEAyCMaTPUBAIOTCS BaHTY3bl B I0-
BBIIIICHHBIX TOYKAX TPyOUaTON CETH.

[Ipenoxpanenre TpyOOTPOBOJOB OT Pa3pyIICHHUS THIPABIMYECCKUM YIa-
POM OCYIIECTBIISICTCS IPOTUBOYAAPHBIMHU YCTPOUCTBAMHU U PA3IMYHBIMU MPEI0-
XPAHUTEIbHBIMU KJIallAHAMU, PACCUMTAHHBIMU Ha OINpPEIEIECHHOE MPEAeIbHOE
JaBiaeHUE B TpyOompoBoaax. [Ipw MOBBIIEHWH AABICHHUS BBINIE PACYCTHOTO
KJIAITaHbl OTKPBIBAIOTCS M BOJIa COPACHIBACTCS /IO CHYDKCHHUSI TABJICHUS.
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Ha tpyOuaTtoil cetn Takke HperyCMAaTpUBAIOTCS TacCHTENW Harmopa Ha
ydacTKax ¢ OOJIbIIUMH T€0Ie3NYECKUMU MOHUKEHUSMHU, BbI3BIBAIOIIMMH HEI0-
MyCTUMOE HapacTaHWE HAlOPOB, YIOPHI HA KPYThIX MOBOPOTAX TPYyOOIPOBOIOB,
IJI€ CUJIbl MHEPIUU MOTYT HAPYIIUTh YCTOMYUBOCTh TPYOONPOBOAA, KOMIICHCA-
TOpPBI TEMIIEPATYPHBIX HANPSIKEHUNA HAa METAJUIMYECKUX TPyOOIpOBOJAX, amma-
patypa A B3MEpPEHHUs pacXO0B, NaBJIECHUN, CKOPOCTEU BOJIBI.

T'uopomexnuueckue coopyosicenuss Ha KOMNEKMOPHO-OPEHAN’CHOU cemu
IIPEIHA3HAYEHBI ISl CONPSDKEHUS DJIIEMEHTOB CETH, HAOIIOACHUI 332 UCIIPaBHO-
CTBIO 3aKPBITHIX APEH U KOJUIEKTOPOB, IPOMBIBKOM YYaCTKOB JIPEH U KOJUIEKTO-
POB, IEPECEUEHUM OTKPBITHIX AJIEMEHTOB CETH C JOPOraMH, KaHAJIAMU U APYTHU-
MU MPENSITCTBUSIMMU.

Ha 3akphITBIX ApeHax MPOEKTUPYIOTCS CMOTPOBBIE KOJOIBI B HAYaJE U B
KOHLIE IPEHBI, IPU BIAJECHUU B 3aKPBITHII KOJUIEKTOP, B MECTaX U3MEHEHUS YK-
JIOHA JPEHbl WK AUaMeTpa TPyO, MOBOPOTA JAPEHHI B IJIaHE U IO JJIMHE JPEHBI
He Oosee, yem uepe3 300 M. DTH KOJOALBI CIIyXaT JJi1 HaOJto/IeHus 3a paboToit
YYaCTKOB JIPEHBI U TPOMBIBKH HX.

[Ipu BaieHNM 3aKpbBITHIX JPEH U KOJUIEKTOPOB B OTKPBITHIE KOJUIEKTOPHI
yCTpauBaroTca ycThi. [Ipy BmasieHUM OTKPBITOrO KOJJIEKTOPA B OTKPBITBIA yCT-
pauBaeTcs compsrarouiee, CoOopyKeHue, NpeIoXpaHsaIollee MECTO CIUSHUS HC-
TOKOB OT pa3MblBa U IOJJICPKUBAIOIIEE KOMAaHIOBAHUE CTapIIEro KOJUIEKTOPA
HaJl MIIQJIIUMU.

IIpn mepeceyeHnsIX OTKPBITBIX KOJUIEKTOPOB C KaHAJAMH YCTPAMWBAKOTCS
akBenyku. lIpy mepecedyeHusIX OTKPBITHIX KOJUIEKTOPOB C JOPOraMHu JOJIKHBI
CTPOUTHCS MOCTBHI.

DJIEMEHTBI KOHCTPYKIHUNA THIAPOTEXHUUYECKUX COOPYKEHHUM ONPEIEISIOTCS
U3 ycioBus oOecrieueHus: TpeOyeMoro ruipaBlinyecKoro pexxuma, yCTOMYUBO-
CTH U MPOYHOCTHU JIEMEHTOB, y100CTBa 3KCIUTyaTalluH, BOJIOHETPOHUIIAEMOCTH
IIBOB.

Pacuemnvimu pacxodamu 1isi IPOEKTUPOBAHUS KOHCTPYKIUH THIIPOTEX-
HUYECKUX COOPY)KEHUU HAa OPOCUTEITHHOM CETH SIBJISIOTCS HOpMalbHbIE U (Pop-
CUPOBAHHBIE PACXOJbl B COOTBETCTBYIOIIMX CE€YEHUAX KaHaioB. [lo HOpmaib-
HBIM PacXoJlaM MPOU3BOJATCS TMAPABIMYECKUE PAacUeThl COOPYKEHUIN Ha MEPHO-
JIMUYECKH pabOTAIOLINX AJIeMeHTax opocurenbHon ceth (Qy = Qgp), O opcupo-
BaHHBIM — Ha IIOCTOSIHHO JercTByronmx KaHanax (Qgope = Kg'Qu Ky = 1,2-1,3
mpu Q,< 1 m/c; Ky=1,15-1,2 npu Q, = 1,0-10 m'/c).

PacueTHbIil pacxon /i aBapuitHOTO COPOCHOTO COOPYKEHHSI Ha MAarucT-
pajJbHOM KaHaJIe, €ro BETBSX, MEKXO3SIMCTBEHHOM KaHAaJ€ PaBEH IIOJIOBUHE
HOPMAJILHOTO pacxojia BOJbl B KaHalle y MecTa cOpoca.

PacueTHbie pacxo/ibl KOHLIEBBIX COPOCHBIX COOPYKEHUN MPUHUMAIOTCS PAB-
HBIMU He 00Jiee OJIOBUHBI HOPMAJIbHOTO pacxo/ia KaHasla Ha KOHIIEBOM y4YacTKe.

PacyeTHbIMM pacxogaMu THAPOCOOPYKEHUN HA KOJIEKTOPHO-APEHAKHOU
CETH SIBJISIFOTCSI MAKCUMAJIbHBIE PACXO/IBI.

JItokephl ¥ aKBEAyKH Ha JIOTKOBBIX KaHajaX pacCYUTHIBAIOTCA MO (opcu-
POBaHHBIM U MPOBEPSIOTCS MO0 MUHUMAJIbHBIM PACXOJAM BOIbI B COOTBETCT-
BYIOILLMX CEUCHUSIX KaHAJIa JUIsl HEIONMYIEHHS] UX 3aUJICHUS.
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TpyOuaTbie nmepee3pl HA yYaCTKOBBIX KaHAlIaX PaCCUYUTHIBAIOTCS MO HOP-
MalbHBIM pacxojiaM. CKOpOCTh BOJBI B JIOKEpaX M TPyOuaThIX IMepee3siax He
JI0JIKHA OBITh MEHBIIIE CKOPOCTU BOJIbI B KaHAJIE,

PacueTHble ypOBHM M HANOpPBI BOJBI B COOPYKEHUSAX MPUHUMAIOTCS B CO-
OTBETCTBUU C MPOBEICHHBIMHA TUAPABINYECKUMHU PACUE€TAMU 3JIEMEHTOB OPOCH-
TEJIbHOW M KOJUIEKTOPHO-JIPEHAKHOW CETH JJISI pPACUETHBIX pacxonoB. 1o aTtum
YPOBHSIM U HAIMopaM BBIOUPAETCS] KOHCTPYKIHUS COOPYKEHHsSI, OMPENEISIOTCS
MIPEBBIIICHHS BEpXa CTEH HaJ pacyeTHbIM ypoBHeM. lllupuHa 6epM B mpenenax
COOPYKEHHI OMNpeaensieTcss 00Ieil KOMIIOHOBKON COOpPYKEHHUSI U YCIOBUSMH
yno0OCTBa SKCILTyaTalluu.

[Tpu pa3paboTke KOHCTPYKIMI THAPOTEXHUYECKHX COOPYKEHHI Ha Me-
JMOPATUBHBIX CUCTEMAX CIEAYET MO BO3MOXKHOCTH MOJOUPATh TUIIOBBIE MTPOEK-
Thl. TO BO3MO>KHO Ha MJIAJIINX 3JIEMEHTaX CUCTEMBI. [ 0JIOBHBIE BOJ103a00pbI U
TUAPOTEXHUYECKUE COOPYKEHUSI HAa KPYIHBIX KaHajlaX U KOJUIEKTOpax (MeXXo-
3SIICTBEHHBIX, XO35MCTBEHHBIX ) BBHITIOJIHSIOTCS IO MHIUBUIYATbHBIM MPOEKTAM.

s KoHmpons 3a MeIuopamueHbvIM COCMOAHUEM OPOUAEMbLX 3eMelb U
COCTOSIHUEM COOPYKEHUH Ha OPOCUTEIBHOM CHUCTEME IPeLyCMaTpUBaOTCA
CpEICTBa KOHTPOJIS, BKJIKOYAIOIINE YyCTPOUCTBA, MPUOOPHI, 000OpYIOBAaHUE IS
IIOJIyYEHHUSI TIOKA3aTEJIEN COCTOSIHUSA 3€MENb U COOPYKEHUU.

Jlnst HaGnroeHuit 3a TITyOMHON YPOBHS, MUHEpaIU3alued U XUMUYECKUM
COCTaBOM T'PYHTOBBIX BOJI CIyKaT HaOiroaaresibHble CKBaxuHbl. [lepdopupo-
BAaHHAs YaCTh TaKOW CKBAaYKMHBI 3aKJIaJbIBACTCS TIIy0Ke CaMOro HU3KOTO YPOBHS
IPYHTOBBIX BOJl B MECT€ YCTPOWCTBA CKBaKUHBI. [Ipn HEOOX0aUMOCTH HaOIIIO-
JNEHU 3a HAllOpaMH, MUHEPAIM3AaUEN 1 XUMAYECKUM COCTaBOM HUKEIEKAIIUX
MOA3EMHBIX BOJ YCTPAMBAIOTCA CKBaXXMHBI-IIbE30METPBI, UMEIOIIKUE nepdopa-
LMIO0 HA UCCIEAYEeMOH TITyOHuHeE.

[TpenycmarpuBaroTcs IIIOMIAAKA 0TOOpa MPOO MOYBBI AJISL ONpPEIEICHUS
W3MEHEHUHN BOJIHO-(U3NYECKUX U (PU3UKO-XMMHYECKUX CBOMCTB MOYB. [[7s1 or-
pelesieHus] BIIAJKHOCTH TOYB ITPUMEHSIOTCS PAa3jUYHbIC JATYMKU BIIAXKHOCTH,
Biaromepsl. KoHIeHTpalus NOYBEHHOTO PAacTBOpa MOKET (PUKCUPOBATHCS CO-
JeMepaMy HEMOCPEICTBEHHO B M0JI€, 8 XUMUYECKUI COCTaB - B JAOOPATOPHH.

Jl71s 3aMepoB pacxo0B U 0ObEMOB BObI B IIOCTOSIHHBIX OPOCUTENBHBIX U
COpPOCHBIX KaHaJlaX, KOJUIEKTOPaX YCTPAUBAIOTCS TUAPOMETPUUYECKUE TTOCTHI.

MeTeoposIorn4ecKre NTaHHbIE: OCANKH, TEMIIEPATYPY BO3JyXa U IOYBHI,
BJIQKHOCTh BO3/lyXa, CKOPOCTh BETpa, MUCIAPEHUE MOIYy4aroT ¢ OJu3iiexaniei
METEOCTAHIIMM WM YCTPauWBalOT HAa OPOCHUTEIIBHOM CHCTEME METEOIUIOIIANKY
(MeTeomnocT).

CpeacTBa ynpasiieHus: pabOTON OPOCUTENBHBIX CUCTEM BKIHOYAIOT MYJIb-
THI YIPABJICHUS], JIMHUU CBSI3U U JATYMKH KOHTPOJIS 32 METUOPATUBHBIM COCTOS-
HUeM 3emeib. COBpEMEHHbIE ABTOMATUYECKUE JTMHUN YIIPABICHUS TUIPOTEXHU-
YECKUMHU COOPYKEHHUSIMH, 000pyI0BaHHbIE MH()OPMALMOHHO-COBETYIOIIUMU U
YIIPABJISIFOIIMMH 3JIEKTPOHHO-BBIUUCIUTEIBHBIMU KOMILIEKCAMU, TTO3BOJISIFOT Ha
OpPOCHUTEJIBHBIX CHCTEMax MOJAEPKUBATh ONTHUMAJIbHbIE PEXHUMBI PAOOTHI U
ONEPATUBHO YYUTBHIBATH M3MEHEHHUS METEOYCJIOBUW, COCTOSHHS 3€MENb, JJIE-
MEHTOB OPOCUTEIIBHON CUCTEMBI, OPTaHU3ALMOHHO-X035IMCTBEHHBIX YCIOBHM.
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4 IlpupoaooXpaHHbIe MEPONIPUATHS

MennopaTuBHas CHCTEMA, T.€. KOMIUJIEKC COOPYKEHUH, YCTPOMCTB, Ma-
IIMH ¥ 000pYyIOBaHUS, SIBJSIETCS CIOKHON WHKEHEPHOW CHCTEMOM M paccMart-
pUBaeTcsa Kak MPUPOJHO-TEXHOT€HHBIN KOMIUIEKC.

JIist Toro 9TOoOBI cMCTEMa TapMOHUYHO (PYHKITMOHUPOBAJA, OHA JTOJDKHA
OBITH CO3/IaHA C YYETOM JCTANbHBIX 3HAHUHN O CIOXKHBIX Ipolleccax, MPOTeKaro-
IIMX B MPUPOJIE, CBA3SIX MEXKIY KOMIOHEHTAMH MPHUPOJIbI, 0OOMEHE BEIIECTBOM,
sHepruel, nadopmaimei.

Menuoparius 3eMenb, Kak CHIIbHBIN MTPUPOA000pa3yroniuil (akTop MOKET
MPUBOJUTh K HETAaTUBHBIM SKOJOTHMYECKMM TnocienctBusiM. lloatomy Hempe-
MEHHOW COCTaBJIAIOIIEH PadOT 10 MEIUOPALIUU 3€METIb SBJSIOTCS HEJTOMYIIEHUE
yiepOa NpUpoOJHbIM CUCTEMAM U JPYTHM 3€MIIETIONb30BATEISAM HIIM KOMIIEHCA-
Usl ATOro yiiepba, 4yTo TpeOyeT AOINOJHHUTEIbHBIX MEPONPUATHM, JOMOIHU-
TEJIbHBIX 3aTparT.

[Ipu co3maHuM MEIMOPATUBHBIX CUCTEM HEOOXOAMMO COOJIOIATh MpPHH-
LUITbI TPUPOI000YCTPOKCTBA.

Yacto 000CHOBaHHME U MPOECKTUPOBAHHE TEX WJIA MHBIX BHJIOB MEJIHOpa-
IUH OCYIIECTBISIJIOCh C YYE€TOM SBHOIO IMPHOPUTETA TPeOOBAHUN CEIbCKOXO-
3SIICTBEHHOTO MPOM3BOJICTBA U MOBBIIIEHUS YPOKAWHOCTH CEJIbCKOXO03HCTBEH-
HBIX KYJIbTYp, 0€3 00BEKTUBHO HEOOXOAMMOIO aHaJIW3a MOCIEICTBUN TeX KOH-
KPETHBIX U3MEHEHUM, KOTOPBIE TPOUCXOAT MPAKTUYECKH BO BCEX KOMIIOHEHTaX
IIPUPOBI ITOCIIE MPOBEAECHUS MEPOIIPUSATH.

BMecTe ¢ pocTOM ypOKalHOCTH CEJIbCKOXO3IMCTBEHHBIX KYJIBTYP B pe-
3yJbTaTe MEIHOPAIMK OTMEYAIOTCA U HETaTUBHBIEC MTOOOUYHBIE A (HEKTHI, MPUHO-
csaue ymiepo okpyxaromieit cpeae. K takum HeratuBHbIM 3 PexkTaMm MOKHO
OTHECTH:

— BBIMBIB MTUTATEIbHBIX BEIIECTB U3 MOYBHI B MOJCTUJIAIOIINE TPYHTHI U
IPYHTOBBIE BOJIbI B PE3YJITATE YCUIIEHUS IPOMBIBHOTO PEKUMA;

— MOBBIIIEHHE MUHEPAIU3AINN OPTaHUYECKOT0 BEIllECTBA MIOYBHI;

— YCUJIEHHE BOAHOM M BETPOBOM dPO3WH NOYB B PE3YJIbTATE CBEICHHUS JIE-
ca, paclalKky 3eMeJlb U YCKOPEHHUS IOBEPXHOCTHOTO CTOKA;

— KOPEHHOE M3MEHEHUE COJEPKaHUS U HAIpaBICHHOCTH IMOYBOOOpPA30Ba-
TEJBHBIX MPOILIECCOB M KaK pe3yJbTaT, K 00pa30BaHUIO HOBBIX aHTPOIOICHHBIX
MOYB;

— 3arpsi3HEHHE BOJOEMOB U MOA3EMHBIX BOJ XMMUYECKUMU U OMOJIOTHYe-
CKMMHU BEIlIECTBAMU, MTOCTYNAOIINMH B HUX C APEHAKHBIMU BOJAMU;

— U3MEHEHHUE TUIPOJOTHUECKON M TUIPOTre0JIOrHueckoi 0OCTaHOBKU Ha
COMpPENEIbHBIX TEPPUTOPHUSIX.

[Ipu mpoeKTUpPOBaHUU U MPOBEACHUU METUOPATUBHBIX MEPONPUITHI He-
00X0JIMMO TIOMHHTbH, YTO BCTPOCHHBIC B JAHAMIA(PT WX B TEOCUCTEMBI JIFOOOTO
paHra UCKYCCTBEHHBIE COOPYKEHUS (MEIMOPATUBHBIE CUCTEMBI) WIIM BHOCUMBIE
B HET'O HOBBIE 3JIEMEHTHI (IIOCEBBI HOBBIX KYJbTYD, 3[JaHUSA, COOPYKEHHS) AOIIK-
Hbl (PYHKIMOHUPOBATH B HEM, TOAYUHSSCH MPUPOIHBIM 3aKOoHaM [3].
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[Ipy npoeKTHpOBaHUM MEINOPATHBHOM CHUCTEMBI B HEH INPENYCMATPUBAIOT
PUPOJOOXPAHHBIE SJIEMEHTBI, KOTOPhIE MO0 UCKITIOUAIH Obl, TMOO CYIIECTBEHHO
oca0suTi BO3MOKHOE HETaTMBHOE BO3/CHCTBUE HA BCE KOMITOHEHTHI MPUPOJIBI,
KaK Ha YYaCTKe IIPOCKTUPOBAHUS, TAK U HA PUJIETAFOIUX TEPPUTOPHUSIX.

Jlnst pa3paboTKH MPUPOJOOXPAHHBIX AJIEMEHTOB U MEPONPUSITHI MPOBO-
JST HEOOXOAMMbIE U3BICKAHUSI U MCCIIEIOBAHUSI HA MPOEKTUPYEMOM Y4YacTKe U
Ha IpUJIerarueld K HeMy Teppuropuu. 1o pesynbrataM npenBapuTesbHBIX UC-
CJIEIOBAaHUN [JAIOT OLEHKY €CTECTBEHHBIX OHOI€OLIEHO30B, MOATrOTaBIMBAIOT
IIPOTHO3 MX M3MEHEHHMU IOJ BIMSHUEM MEIUOPALMH, OCBOCHUSA U CEIBCKOXO-
35IMCTBEHHOTO MCIIOJIb30BaHUS 3€MENb, a 3aT€M MPEIaraloT MEPOIPHUATHUS 110
MHUHUMU3aLUN HETaTUBHBIX MTOCIEACTBUMN.

C y4eroM TE€OCHCTEMHOIO MNOAXOAA IMPUPOJOOXPAHHBIE MEPONPHUATHUS
pa3pabaThIBalOT JUIsl OCHOBHBIX KOMIIOHEHTOB HPHUPOJBI: MOYBBI, HENP, BOJBI,
PacTUTEIBHOCTH, )KUBOTHOTO MHUPA, BO3AYIIHOT0 OacceliHa, a Takxke A1 00beK-
TOB, IIPEJCTABIIAOIINX KYJIbTYPHYIO U HCTOPUYECKYIO LIEHHOCTD.

Beimensror cheayronme BUABI MEPOIPHUATHM 110 OXpaHE OKPYXKarolleu
cpensl:

— MEPOIIPUATHSL, BBITOIHAIOIINE OJHOBPEMEHHO IIPUPOJOOXPAHHBIE U OC-
HOBHbIE (PYHKIIMM METUOPATUBHOM CUCTEMBI (HAIpUMEDP, JIECHBIE MOJIOCHI);

— MEPONPUATHS, JUKBUINPYIOIINE WM IPEAOTBPAIIAKOIINE HEraTUBHBIC
nocIeACTBUS (PYHKIMOHUPOBAHUS MEIMOPATUBHOM CHUCTEMBI (JIOKAJIbHBIE OYU-
CTHBIE COOPY>KEHHUSI JUISl OUYUCTKU JPEHAKHOTO CTOKA);

— MEpOIIPUATHSL, BOCCTAHABIMBAIOIINE 3€MJIM, HAPYLIECHHBIE B PE3YJIbTATEe
HEraTUBHBIX MOCIEACTBUN MeIMOpalK (IPOMBIBKA TIOYB JJI NPEIOTBPAILEHUS
BTOPUYHOTO 3aCOJICHHUS U T.IL.).

Jlns mpaBUIIBHOM TO3UPOBKM aHTPOIIOINEHHOI'O BO3JECUCTBUS OKa3bIBAEMO-
0 MEJIMOPATHUBHOM CUCTEMOM HA OKPYXKAIOILYI0 CPENy BBIACIAIOT MATH 30H
BIIMSIHUSL MEJIMOPATUBHOU CUCTEMBI:

I — BHyTpeHHSs, B KOHTYpax MEJIMOPATUBHOU CUCTEMBI;

IT — BHyTpeHHsIs, 0XBaThIBAOIIAsl HEMEIUOPUPYEMBIE TUIONIAAA B KOHTY-
pax MEIMOPATUBHOMN CUCTEMBI;

III — HEnoCpEeACTBEHHO MPUJIETArOIAst 30HA BIUSHUS;

IV — ornaneHHast 30Ha BIUSHUS,

V — 30Ha BO3AYIIHOTO MPOCTPAHCTBA B KOHTYpPaxX BCEX 30H [7].

30HBI BIHUSHUS BBIAEISAIOT 110 OCHOBHBIM ITPU3HAKaM — MPOTHO3HBIN Ypo-
BEHb IPYHTOBBIX BOJ, peiibe 00bEKTa U MPUIIETAIOIIECH TEPPUTOPHUH, a UX Tpa-
HULIBI YTOUHSIOT 10 AOTIOJHUTEIbHBIM IPU3HAKAM.

K 1ononHuTenpHbIM IPU3HAKAM OTHOCATCS:

— JIOKaJIbHbIE JCTPECCUU peibeda U BO3BBILICHHOCTH HAa Y4acTKe MPOEK-
TUPOBAHUS U NIPUJIETAIOLIEN TEPPUTOPHUH;

— MEXaHMYECKNW COCTaB U BbICOTA KATWJIJIIPHOIO IMMOJHATHS TPYHTOB;

— HaJIN4Me NMOYBEHHOT'0 IIOKPOBA U TUII I10YB;

— PacTUTENIbHOCTh, IIpeodIaaolias Ha NpUIIErarolMxX 3eMisX (JecHas,
JyroBas u Ap.);
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— oOmree HampaBiieHHME MOTOKAa TPYHTOBBIX BOJ (B CTOPOHY OOBEKTa Me-
JMOpALIUU UJTU OT HETO0);

— XMMHUYECKUN COCTAaB IPYHTOBBIX BOJ M MPOTHO3 €ro U3MEHEHUs MOCIe
PEryJIMPOBAHUS YPOBHS TPYHTOBBIX BOJI HA YYACTKE IPOCKTUPOBAHUS.

Meponpuamus no oxpane okpyscarowetl cpedbl COCTOST U3:

— MEPOIPHUATHI MO OXPAHE TIOYB;

— MEPOIPHUATHM IO OXPAaHE BO;

— MEpONPUATHIA 110 oXpaHe QIIOphI U (HayHBI;

— MEPOIMPHUATHI MO OXPAHE UCTOPUUECKUX U KyIbTYPHBIX IEHHOCTEH;

— MEPOIPUATHA MO COXPAHEHUIO HAYYHOM M 3CTETHYECKOW LEHHOCTH
naHamagdToB;

— PEKpEAIMOHHBIX MEPOITPUSTUM.

MenuopaTuBHbIE MEPONPUSITHSI, 00ECIIEYMBAIOIINE MEIUOPATUBHBIN pe-
UM, 110 CBOEU CYTH SIBIIIFOTCS MEPOIIPUATHIMU O OXpaHe nouB. K aroMy By
OTHOCSITCSL TaK)X€ MEPOIPHUATHS MO MPEJOTBPALIEHUIO BOJHOW 3pPO3UU MOYB.
Jns mpegoTBpallleHusl 3pO3un MPEAyCMaTPUBAETCSI COXPAHEHHE KYypTHH Jieca U
OTZIEJIbHBIX JEPEBBEB, MOCAIKA JIECHBIX MOJIOC.

Mepornpusatus o oxpaHe BOJI BKIIOUYAIOT CO3JaHUE MPUOPEKHBIX BOJO-
OXpaHHBIX 30H MO Oeperam peK M KPyMHBIX KaHAJIOB (IIMPUHA BOJOOXPAHOHN 30-
Hbl MOxeT gocturath 300-1000 M u 6osee). K aToMy BuIy MEpONIPUATHI TaKKe
OTHOCHUTCSI OXpaHa BOJOEMOB M BOJOTOKOB OT 3arpsi3HEHHS] U UCTOILCHUS, Me-
JMOpaIs BOJOEMOB (OYMCTKA BOJIOEMOB, Pa3BEICHUE PACTUTEIIBHOSIIHBIX PBIO),
OXpaHa MOJ3eMHBIX BOJI.

Bonooxpanubie MeponpuaTHs JOJDKHBI OCYIIECTBIISATHCS KOMILJIEKCHO
BCEMU OTPACISIMH HapOJHOTO X03sicTBAa. OHU BKJIIOUYAIOT: BHEJIPEHUE OYUCTKU
CTOKOB Y TE€XHOJIOTUM C 3aMKHYTBHIMH LIMKJIAaMU; BBE€JICHHE HOPMATUBHOM JOKY-
MEHTaIlMK Ha TIOTPEOJICHHE BOJBI U COPOCHI CTOYHBIX BOJ; SKOHOMHIO BOJIBI Ha
OpPOCHUTENIbHBIX CHUCTEMaX; MCIOJIb30BaHUE COPOCHBIX, MPEHAKHBIX M CTOYHBIX
BOJI JIJIsl OPOILIEHHS 3€MENb; MPABUIBHOE Pa3MENIEHUE )KUBOTHOBOIUECKUX KOM-
IJIEKCOB U JIp.

Mepomnpusartus 1o oxpaHe ¢GayHbl HallpaBJICHbl Ha €€ COXpaHEHUE U TIPH-
yMHOxeHHe. C 3TON LENbI0 PEKOMEHIYETCS:

— COIJIACOBBIBATH MEJTUOPATUBHBIC MEPONPUATUS HAa O0BEKTaX, Ijie 0Ou-
TalOT BOJOILUIABAIOIIME MITULIBI U MYIIHbIE 3BEPU, C OPraHaMU OXOTXO35UCTBA, a
Ha peKax M BOJOEMax, UMEIOMIINX PHIOOXO03SUCTBEHHOE 3HAYCHUH, C OpPTaHaAMHU
['maBprIOBO/IA;

— He ocymaTh 60J0Ta ¥ 3a00JI0YEHHBIC 3eMJTH, HE CITYCKAaTh BOAY U3 03€p
U HE PEeryjupoBaTh PeKU B MecTax oOMTaHUS OOOpPOB M OHAATPHI, NEPECEIISITh
000poBbIE MOCETIEHUSI B UCKIIIOUUTEIBHBIX CIIy4asX MO COTJIaCOBAaHHUIO C OXOT-
XO3SCTBAMU;

— HE YHUUYTOXAaTh JAPEBECHO-KYCTAPHUKOBYIO PACTUTEIIBHOCTH apOOPHIIU-
JaMH, OTPAaHUYEHHO NPUMEHATh BbDKUTAHUE PACTUTEIBLHOCTH, MpEeaycMaTpu-
BaTh MEPONPHUSITHS MO MPEAOTBPALICHUIO TMOEN KUBOTHBIX Ha JTOPOKHOM CETH,
IIpU MEPECEYEHUN KaHAJIOB, IIPU CEITCKOX035UCTBEHHBIX padOTax U T.1.;
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— IPUMEHATDH PHIOO3AIIUTHBIE COOPYKEHHUS HAa HACOCHBIX CTAHIUSX;

— MPEayCMaTPUBATh MEPOTIPUATHS IO COXPAHEHUIO HEPECTWIIHIL U 3UMO-
BAJIBHBIX SIM IIPH PETYJUPOBAHUU PEK U NOJIBJAECPHOM OCYLICHUU;

— MPEeAyCMaTPUBATh CO3/IaHHUE JIECHBIX 3AIUTHBIX IOJOC C MOCAIKON B
HUX JPEBECHBIX U KYCTAPHUKOBBIX MOPOJ, SBISIOLIUXCS MPUPOJHBIM KOPMOM
JUTSI TIOJIE3HBIX )KUBOTHBIX U NTHUL.

Meponpusrtus no oxpaHe (GIopbl MPU OCYIIEHUHU JTOJKHBI 00eCreUnBaTh
COXpAHEHUE PEIKHUX BUIOB PACTUTEIBHOCTU (SITOJHUKH, JIEKAPCTBEHHBIE pacTe-
HUS, JIECONAPKHU U TIp.), HEHHBIX KOPMOBBIX YIOJUM, CO3/JaHUE PE3EPBATOB U 3a-
ITIOBETHUKOB.

Meponpusarus mo oxpaHe JaHAMA(TOB JTOJDKHBI 00ecrednBaTh COXpaHe-
HUE OTJEJIbHBIX AJIEMEHTOB JIaHAMIA(Ta, UMEIOUIMX HAyYHYI0, KYJIbTYpHYIO U
ACTETUYECKYI0 LIEHHOCTh, B HEIIPUKOCHOBEHHOCTU. Ha ocylaemoil Teppuropuu
HEOOXOJUMO COXPaHSTh OTAEIbHBIE POILIH, TPYNIbl IEPEBbEB U OTEIbHbBIC JIE-
PEBBs, BOONA/IbI, POJHUKH, F€OJOTHUYECKIE OOHAKEHUs, KypraHbl, HaMsATHUKU
IIPUPOABI U KYJIBTYPHI.

K pekpeanmoHHBIM MEPOINPUATUAM OTHOCATCS: OYMCTKA BOJOEMOB, YCT-
POMCTBO MECT JIJI KyIlaHUsI Ha KaHaax, IIshKer U T.10. [8].

[IpennpoekTHass ¥ MPOEKTHAS JOKYMEHTALMS HA NPOBEACHUE MEIHOpPa-
THUBHBIX Pa0OT NOAJIEKUT TOCYIAPCTBEHHON 3KOJIOTMYECKOM IKCIIEPTU3E B COOT-
BeTcTBUM ¢ 3akoHOM Poccuiickoit denepanun «O0 oxpaHe OKpYKarolIed Mpu-
ponHou cpenb» U ¢ «llonoxkenneM o rocy1apCTBEHHON SKOJIOTMYECKOMN IKCIIEp-
TH3€», KOTOPasi MPOBOAUTCS SKCIEPTHBIMU KOMHCCHUSIMHU, 0Opa30BaHHbIMU Mu-
HUCTEPCTBOM NPUPOIHBIX pecypcoB PD.
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