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H. U. banakaii (PI'BHY «PocHUUIIM»)

AT'POTEXHUYECKHUE ITPOTUBO3PO3UOHHBIE MEPOIIPUATUSA

Lenbto pa®oThI SBISUIOCH OIpe/eieHre HauOOoJIbIIEr0 CTOKOPETYIUPYIOLIEro U Mpo-
THBOAPO3UOHHOTO 3(p(deKTa OT NPUMEHSEMBIX Pa3IMYHBIX CIOcO00B OOpabOTKM MOYBHI.
Jjis 3TOr0 OBLIM MPOAHAIU3UPOBAHBI MHOTOYKCIIEHHbIE arpOTEXHUYECKUE MpUeMbl 00paboT-
KU TIOYBBI. Y CTaHOBJIEHO, YTO arpOTEXHUYECKHUE MPOTUBOIPO3UOHHBIE MEPOIIPUSITUSI CLIOCOO-
CTBYIOT YBEIUYCHHUIO MPOTHUBOIPO3UOHHONW CTOMKOCTH M BIUTHIBAIOUIEH CIIOCOOHOCTH IMOYB,
PaBHOMEPHOMY YBJIQ)KHEHHIO ITOYBBI, COKPALIEHUIO 00beMa U UHTEHCUBHOCTH CTOKA U CMBbI-
Ba, MPEJOTBPAILCHNIO KOHIIEHTPAI[MU CTOKA Ha IallHe, CO3/IaHUI0 YCIOBUN 7151 6€3011aCHOTO
cOpoca U30bITKA TAJIOW WM JO0XKAECBOW BOJbI U CHUKEHHIO CMbIBA MOYBBI JI0 3KOJOTUYECKU
JOMYCTUMBIX 3HaU€HUNH. OHU JOJKHBI IPUMEHSTHCS B KOMILIEKCE C APYTUMHU IPOTUBOIPO3HU-
OHHBIMHU MEPOIPUATUIMHU.

KiroueBbie ciioBa: arpoTeXHHYECKHE IMPOTHUBOIPO3UOHHBIE MEPONPUATHUS, TIIyOOKas
3s101eBasi 00paboTKa, BCHallika MONEepeK CKIOHA, HCKYCCTBEHHBIH MUKpOpelbed, 1ierneBaHue,
MIJIOCKOpE3Hast 00paboTKa.

N. I. Balakay (FSBSE “RSRILIP”)

AGROTECHNICAL EROSION-PREVENTIVE MEASURES

The objective of the research was the determination of the maximum runoff control
and erosion-preventive effect due to applied methods of tillage. Thereto many agrotechnical
methods of tillage were analyzed. It was established that agrotechnical erosion-preventive
measures promoted to increase erosion-preventive resistance and blotting capacity of soil as
well as the uniform of soil wetting; to decrease volume and intensity of runoff and ablation, to
prevent the runoff concentration at arable area; to create the conditions for safety escape of
excess melt and rain water and decrease of soil ablation down to ecological allowable values.
The agrotechnical erosion-preventive measures should be applied in complex with the other
erosion-protective measures.

Keywords: agrotechnical erosion-preventive measures, deep autumn ploughing,
ploughing across the slope, artificial microrelief, soil slot cutting, wing-chisel tillage.

VYcnemHas 0opb0a ¢ 3po3ueil MOoYB MOXKET ObITh OCYILECTBIIEHA TOJIBKO
MIPU TIPOBEJACHUN KOMIUIEKCOB MPOTHBOIPO3UOHHBIX MEPONPUITHH, pa3padaThI-
BAEMBIX C YUETOM MECTHBIX MPUPOIHO-IKOHOMUYECKUX YCIoBUil. OTHUM U3 OC-
HOBHBIX 3JIEMEHTOB MPOTHUBO3IPO3MOHHOTO KOMILJIEKCA SIBJISIIOTCS arpOTEXHUYE-
CKHE MTPOTUBO3IPO3UOHHBIE MeponipusiTus [1].

ITo xapakTepy BO3AECHCTBUS M HA3HAYEHUIO arpOTEXHUYECKUE MPOTHUBO-
3PO3UOHHBIE TPUEMBI MOKHO Pa3J€IUTh HA YETHIPE OCHOBHBIC TPYIIIIHI.

B nepByto rpynny BXOAST MPUEMbI, HANPABICHHbIC HA YJIYYIIEHHE BOJ-

HO-(i)I/I?)I/I"IeCKI/IX CBOMCTB ITIOYB ", B IICPBYIO OYUCPCAb, HA IMOBBIIICHHUC BOAOIIPO-
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HUIIAEMOCTH: YTiyOJieHne MaxoTHOTro cios (ray0okas Beranika 1 6e30TBaIbHOE
PBIXJICHHE), OKYJIbTYPUBAaHUE, HCKYCCTBEHHOE OCTPYKTYpUBaHUE MOYBHI, IIEJe-
BaHUE, KPOTOBaHUE U Ap. [2].

Bo BTOpy!0 rpymnmy BXOIST NMPUEMBbI, HAllpaBJICHHbIE HA MOBEPXHOCTHOE
BO/I03a/IepKaHue: MonepevyHasl U KOHTypHasl BCMalllKa 35101, CO3JJaHue UCKYCCT-
BEHHOT'0 MUKpopenbeda (JIyHKOBaHHE, MPEPHIBUCTOE OOPO370BaHNe, 0OBaIOBa-
HUE, MUKPOJIUMAHBI).

K Tpertbeii rpynmne MOXHO OTHECTH MPUEMBI, 00€CIIEUNBAIOIINE BHICOKYIO
MIPOTUBOIPO3UOHHYIO YCTOMYUBOCTDH MOYBHI: IOBEPXHOCTHBIE 00PaOOTKHU, TIIOC-
Kope3Has 00paboTKa, MyJIbYUPOBAHKUE MIOBEPXHOCTH MOYBBI U JIP.

B detBepTyio rpymnmy OTHOCST MPUEMBI, HAllPaBJICHHbIE HA PETYIUPOBA-
HUE CHETOOTJIOXKEHMSI U CHETOTasiHUsI: CHEro3aJep:kaHue (CHeronaxom, Kyiuca-
MU, JIECOIIOJIOCAMH U JIp.), TOJIOCHOE 3aYepHEHHE, YIUIOTHEHKE, pachallika CHera
C 1IEJIbIO PETYJIIMPOBAHUS CHETOTASTHUSL.

JIisi pOEKTUPOBAaHUS KOMILUIEKCA MPOTHUBOIPO3UOHHBIX MEPOINPUSTUI
Ba)KHO 3HATh KOJIMYECTBEHHOE BBIPAKEHHME BIMSHUS KaXaoro npuema. Bompo-
caM OLIEHKH CTOKOPETYIUPYIOLEH U MPOTUBOIPO3ZMOHHON pPOJIM arpoTexXHuye-
CKHUX MPHEMOB MPUJAETCS OYeHb OOJbIIOE 3HAUYCHHUE Kak Haubosee dPpPpexTuB-
HBIM U HE TPEOYIOIIUM OOJIBIIKX JOMOJIHUTENBHBIX 3aTparT.

I nyboxas 3a6aesan oopabomrxa. MHOTOUNCIICHHBIC OMBITHI MOKA3aJIM BbI-
COKy10 3 (HEKTUBHOCTh MPUMEHEHUs r1yOoKkoi Bcmamku (Ha 27-30-35 cm) 34-
6u. Bcnamka 340u Ha riyouny 20-22 cMm ¢ nouBoyriyosenueM 1o 37 cMm cro-
coOCTBOBaja COKpalleHuio cToka ¢ 97 1o 23 MM, a 0€30TBaJIbHOE PHIXJICHUE
Ha r1youny 35-40 cm — 1o 36 mm [3].

HccnenoBanusi, MpoBeAeHHbIE HA CEBEPONPHA30BCKUX depHO3emax Poc-
TOBCKOW oOnacTu [2], moKa3aiu, YTO yBeJIMUYEHUE TITyOUHBI BCHAIIKHU 350U 10

28-30 ¢M crtocoOCTBOBAJIO CHHUYKEHUIO CTOKA HA 5-7 MM.
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I'. II. Cypmau [3] npumien K BbIBOJY, YTO YIUIyOJieHHE MaxoThl Ha 1 cM
CIOCOOCTBYET COKpallleHUIo cToka oT 1,5 10 4,5 MM, 3TO O3HAYaeT, YTO €CIH YyT-
TyOUTh MaXOTy Ha 8 cM, TO OYJET TOCTUTHYTO COKpaIlleHne cToka Ha 12-34 mm.

Ha cBemno-kamranoBbix mouBax Bonrorpaackoit o6iiactd mpoBOIUINCH
UCCJIeIOBaHMS BIUSHUSA TI1yOOKOM 3510J1€BOM BCHAIIKA HA CTOK TajbIX BOJ H
CMBIB TouBbI. ['11yOoKas Bcmaika 350U criocoOCcTBOBaja CHUXKEHUIO CTOKA B Ma-
JIOBOJHBIE TOJBI HA 3-5 MM, a B MHOTOBOAHBIN Ha 12 mM. CpenHsis BeIuunHa
CHIDKEHHS CTOKa cocTaBmia 5 MM. CMBIB TouBbI cHu3mICA ¢ 1,4 10 0,5 m/ra.
OO600uIeHHBIE JaHHBIE 10 BIUSHUIO TIYyOWHBI 350J1€BOi 0OpabOTKM MOYBBI
Ha CTOK TaJIbIX BOJI U CMBIB UYEPHO3EMOB TpHBeAeHBI B Tabmuie 1 [3].

Tadoauna 1 — Cpeanne nmokasareay CTOKOPeryIupyromei u
NPOTUBO3PO3MOHHOI IPPeKTUBHOCTH I1Y0OOKOH 350/1€BOM
00paldoTKH HA YepHO3eMax

Cuerozama- | KonudecTtBo Bo- Koad-
CMmpbIB
CBbl CHETO- nbl, mpocounB- | Crok, | ¢uuu-
Arpodon . 2 ITOYBBI,
BOIl BOJBI, | IIEHCS B IOYBY, MM eHT /ra
MM MM CTOKa
20-22 63 41 22 0,35 3,46
Bcnamka, cm 27-30 64 50 14 0,22 1,80
20-22 52 28 24 0,46 2,19
Tosme ¢ motso- 45 53 30 23| 043 | 297
yrayOJIeHueM, cM
besoTBannHas 20-22 60 39 21 0,35 1,72
o0paboTka, cM 30-35 72 51 21 0,29 1,70

VBenuuenue riayOuHbl Bcnamku 3s6u ¢ 20-22 no 27-30 cMm cokpaiaer
CTOK Ha 4yepHo3emax B cpeaHeM Ha 8 mMm. KoadduimeHT ctoka cHuU»KaeTcs Ha
0,13. CMbIB TouBBI yMeHbIaercs Ha 1,66 1/ra. O6paboTka ¢ MOYBOYIriIyOUTE-
JSIMU CITOCOOCTBOBAJIa YMEHBIIIEHHUIO CTOKA Ha YepHO3eMax Ha 1 MM.

Takum o0Opa3oM, Ha CBETJIO-KAIITAHOBBIX IMOYBaX IiIyOoKas 3s0JieBast
BCIIAIIKa CIOCOOCTBOBAJIA COKPAIICHUIO CTOKAa B CPEIHEM Ha 5 MM, CMbIBa —
Ha 0,9 M’/ra, Ha OOBIKHOBEHHBIX YEPHO3EMAaX — COOTBETCTBEHHO HA 6 MM H
0,4 M’/ra, Ha gyepHozeMax — [lenTpanbHo-UepHo3eMHol o6nacTu u HeuepHose-

3
Mbs Ha 8 MM 1 1,6 M /Ta.
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Bcnawrka nonepex cknona u no konmypy. Benanike 3501 monepek CKJIOHa
npugatoT 6ombioe 3Hadenue. I'. I1. Cypmay [3] npuiuen Kk BbIBOAY, YTO HA Bapu-
aHTax C MONEePEeYHOI BCHAIIKOM MO CPABHEHUIO C MPOAOIBHOM CTOK B OOJIBIIMHCT-
BE CIIy4aeB COKpaIaics Ha 5-6 MM, a B psijie CIIydaeB OH ObUT OJTMHAKOBBIM.

Uccnenoranus C. C. Tpery0osa [1] Ha yepHO3eMax Moka3ajid, 4To MoIie-
pedHasi BCrauika 3501 1Mo CpaBHEHUIO C IPOJI0JIBHOM Ccr1ocoOCTBOBAJIA COKpale-
HUI0O CTOKa Ha 2-3 MM, a Takas ke o0paboTka Mmapa yMeHbIIalla CTOK
Ha 7-10 mm.

Takum 06pa3zom, MOXKHO cJieJaTh BBIBOJ O TOM, YTO CTOKOPETYJIUPYIOIIast
3¢ (PEeKTUBHOCTh MONEPEYHOW M KOHTYpHOM O0OpabOTKM IMOYBBI 0OECIeuUBaET
CHI)KEHHME CMbIBA 32 CUET HAJUYMs pa3BalbHBIX OOpPO3/I.

HUckyccmeennvlii mukpopenveg. AHanu3 JaHHBIX CBUAETEIBCTBYET, UTO
B MPOTUBOAPO3MOHHOM OTHOIICHUU BCE MPHEMBI TMOJEIKH HCKYCCTBEHHOI'O
MuKpopenbeda 6b1u ManodPpdexktuBHbl. CpeHss BETUYMHA COKPAIIEHUS CMbI-
Ba Ha CEpbIX JIECHBIX MOYBaX MpPU NPUMEHEHUH OOBaJIOBaHHUS COCTaBHIIA
0,7 T/ra, a Ha TYHKOBAaHHOM 3501 CMBIB yBeIUUUiCs B cpennem Ha 0,2 1/ra [3].

Heckonbko 6obias ctokoperynupyroiast 3h(OEeKTUBHOCTh 0OBATIOBaHUS U
MPEPBIBUCTOrO OOPO370BaHUSI HA JAEPHOBO-TIOA30JIMCTHIX MMOYBAX, & COKpAIllEHHE
CTOKa Ha OOBaJIOBaHHOW 350K Ha CEpbIX JIECHBIX MOYBAX B cpeAHeM Ha 19 mwm.
Cpenssist BeTMYMHA COKPAIIICHUs CTOKa COCTaBisieT Bcero 2 MM (Tabmura 2) [3].

Takum o0Opa3zoM, co3JaHHBIE HCKYCCTBEHHBIE €MKOCTH MHUKpopelbeda
HE KOMIIEHCHUPYIOT MOTEpU Ha BIUTHIBAHUWE M CTOK He cokparmiaeTcs. CTokope-
ryaupyromuid 3Qp¢GeKT UCKYCCTBEHHOIO MHUKpopesbeda Oyner 3aBUCETh IpH
MPOYUX PABHBIX YCIOBUSIX OT CTENECHH CHUKEHUS BIUTHIBAIOIICH CIIOCOOHOCTH
MOYBHI MPH €TO YCTPOUCTRE.

[l]enesanue nousvl. Ero neucTBue HANpaBICHO Ha 3aJEp)KAHUE CTOKA
B OCHOBHOM Ha YIUIOTHEHHOH MalllHE: 03MMbIX, MHOT'OJIETHUX TpaBaX, €CTECT-

BCHHBIX KOPMOBBIX YTOObAX.



Tabauuna 2 — Cpeanue mokasatesm CTOKOPEryJaMpyouieii, IpoTHBOIPO3HOHHOM U ArPOHOMHMYECKO 3P PeKTHBHOCTH
HCKYCCTBEHHOr0 MUKpopeabeda (I110c — yBeJTH4eHne, MUHYC — YMEHbIICHHE 110 CPABHEHHUIO ¢ KOHTPOJIEM)

Crok , MM CwMmbIB, T/Ta Ypoxaii, m/ra
epHO KallTano- |- 5o aepHO- | uepro- | N TAHO 1 om0~ | wepHO- | gepHO
AP YEpPHO- | YEpHO- BBIE U AP P P BBIE U AP P P
BO- BO-  [cepwie| 3eM 3eM BO- 3eM 3eM
IMpuemsr cepbie | 3¢M BbI- 3eM CBETJIIO- CBETJIIO-
10130~ MOA30- | IOY- | BBIIE- | OOBIK- O30~ | BBIIE- | OOBIK-
ITIOYBLbI oIej10- O6I)IKHO- KalllTaHO- KalllTaHO-
JINCTBIC o o JINCTBIC BbI JIOYCH- | HOBCH- JIUCTBIC | JIOYCH- | HOBCH-
YCHHbBIN | BEHHBIU | BBIC I1I0Y- o o BBIC I10Y- o o
ITIOYBLbI ITIOYBbI HBIN HBIN ITIOYBLbI HBIN HBIN
BbI BbI
OoOBanoBanue -12 -19 -1 -5 - +0,1 |-0,7| —-0,1 - - +2,0 +0,2 -
Cryrienyaras
i ; ; +1 _3 ; ; -l —01 | =21 ; ; +0,1 | +2.3
BCIIallIKa
KoMmOuumnposanuas
p - +6 +2 ) +1 - +0,1| 0 0 0 13 | —04 | +2,0
BCIIallIKa
IIpeprsiBucToe  00-
pep 19 | -30 | +3 ) 0 ~0,1 |+01] 402 | 04 | +12 | +13 | +04 | -
pO3/I0BaHKe
JlynkoBaHue - -6 +1 +7 +2 - +02| +0,2 0 -0,1 +1,5 +0,1 | -0,3
MukpojiuMadsl U
P - _5 +2 _1 ; ; ; - ; ; - 13
KPECTOBAHHE
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[leneBanue yIIOTHEHHOW MAIIHU CIIOCOOCTBYET HEOOJBIIOMY COKpallie-

HUIO CTOKA ¥ MOBBIIMICHUIO MPOAYKTUBHOCTH. [Ipu HeOonbIIol rimyOruHe mpomep-
3aHMA, KOIJla MoYBa Ha JIHE 1iesel ObiBaeT Tanas (TayOuHa IejeBaHusl 00bIYHO
He 6osiee 50 cM), cToKoperyaupyromuit 3QQPeKT 1meneBaHus BHICOKUH.
[Ilenu, 3an0JHEHHBIE COJIOMOU WX APYTHM MYJIbUMATEPUAIOM, KOTOPBIN Mpeno-
XpaHsIeT TIOYBY OT 3aMep3aHUsl, TAKkKe BHICOKOI(P(HEKTUBHBI. OTKPHITHIE IIEJIH 3a-
CBIMAIOTCS 3eMJIEH, OOBIYHO TIIYOOKO IPOMEP3AI0T, MOCIE OTTENENeH 3a0THI0T-
Csl JIbJIOM, CTAHOBSITCSI BOJIOHETIPOHUIIAEMBIMH, U d(D(PEKT OT IIeeBaHus ObIBacT
OTpULATENbHBIA. BemnunHa 3a1epKanus CTOKa He TpeBbImact 5-7 MM. [IpoTuBo-
APO3HOHHAS POJIb LIeJeH TeM OoJiee HEBBICOKA. DTOT MPUEM MOKHO COBEPIICHCT-
BOBaTh, co3JaBasi Oosee ryOokue (CBBIIE MITyOMHBI TPOMEP3aHUsl MOYBBI) OT-
KPBITBIE WJIW 3all0JHEHHBIE MyJIbUMaTepUaiaMu et [ 1, 3].

Takum oOpa3zom, Matepuaibl UCCIEIOBAaHUN MOKa3ajad, YTO CTOKOPETYJIu-
pytoiuit 3QhexT meneBaHus YIJIOTHEHHBIX BHUJIOB MAIlHA U JPYTUX CEIbCKO-
XO3MCTBEHHBIX YTOJIUN OCEHBIO 10 TAJION IIOYBE COCTABIISET B CPEAHEM S-7 MM.
[IleneBanue 3amep3iieit cBepxy (Ha 10-12 cm) 35160u Ha Tyouny 10 50 cMm cro-
COOCTBYET COKpAIIIEHHUIO CTOKa B cpeaHeM Ha 4 mMm (Tabsuma 3). [IpoTtuBospo-
3UOHHBIN d(PGEKT 1mIesIeBaHus HU3KUH.

IInockopesnas obpabomka Noayduia MUPOKOE PACHpPOCTPaHEHUE B TIO-
ciennue roabl. OHa cnocoOCTByeT 0OJIbILIEMY HAKOIJICHUIO CHETa, YBETUYCHUIO
CTOKa MPHU OJTHOBPEMEHHOM IOBBIIIICHUH BOJIOTIOTJIONIEHHUS.

Ha cepsix necHbIx nousax rora llenTpanbHoro panioHa HeuepHo3zemHOM
30HBI B CpeiHEM 3a 15 JieT miockope3Has o0paboTka oOyclioBUIIa YBEIMUYCHHE
cHero3arnacoB Ha 4 MM (¢ 97 1o 101 mMm), cTtoka Ha 6 MM (c 20 10 26 MM) U co-
Kpatienue cmbiBa ¢ 1,06 no 0,07 M’/ra. B MHOTOBOIHBIE U CPEHEBOHBIE TOJIbI
CTOK TIPH TUIOCKOPE3HOM 00pabOTKe MOYBHI OBLI BBIIIE, Y€M MPU OTBAJbLHON Ha
15-32 mm [3]. CMBIB MTOYBHI TJIOCKOPE3HAsi 00paboTKa MperoTBpalaia MmojaHo-

3
CThI0. B MHOrOBOHBIE TOABI CHIDKEHHE CMBIBA JOoCcTUTajo 6,7 M™/ra.



Taoauua 3 — Iloka3aresin cCTOKOperyJupyroueid, NpOTUBOIPO3MOHHON U ATPOHOMHUYECKOil 3P PeKTUBHOCTH HIe/IeBAHUA
3101 1o 3amep3uieit Ha riayouny 10-12 cm nouse

1971 1972 1973 1974 1975 1976 Cpennee

Iloxazarenu | KOH- | miene- | KOH- | Iejie- | KOH- | [ene- | KOH- | miese- | KOH- He- KOH- | IIene- | KOH- | IejieBa-

Tpons' | BaHme | Tpoin' | Bamme | Tposib' | Bamme | Tpois' | BaHme | TpoONb' H:;EZ_ Tpons' | BaHHE | TPOIb' HUE
3amacsel BO-
bl B CHEre +
OCaJIKU 3a 123 128 42 34 62 63 80 78 105 104 138 138 92 91
MepHo/I CTO-
Ka, MM
Bonono-
TJI01I1e- 50 65 29 19 31 34 27 36 105 104 138 138 64 66
HUE,MM
Crok, MM 73 63 13 15 31 29 53 42 0 0 0 0 28 25
Rosbuun- 1 59 1 047 | 031 | 044 | 050 | 046 | 066 | 0,54 0 0 0 0 0,30 0,27
€HT CTOKa
CMBIB 110Y-
BBI, 5.50 | 4.60 0 0 2.2 0.7 1.2 1.6 0 0 0 0 1.50 1.2
M’/ra’ 1,13 1,0 | 1,03 | 04 | 09 | 08 | 0,13 | 023 0 0 0 0 0,4 0,5
T/ra
HCPy s 1,3 1,8 3,5 19,7 5,6 5,7

[Ipumeuanue: 1— KOHTpOJIb— BCIIAIIKaA MOTIEPEK CKIIOHA HA IIyOuHy 25-27 cM; 2 — B UMCIIUTENE CMBIB, YITEHHBIN 110 BOJOPOUHAM, B 3Ha-

MEHaTeJle — 10 MyTHOCTH
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Ha ugepnozemax I[[UO mmockopesHass o06paboTka criocoOCTBOBajIa YBEJIH-
YeHMIO cHero3amacoB Ha 11 MM, BOJOMNOIJIONICHHS Ha 8 MM M CTOKa Ha 3 MM.
CMBIB MOYBBI MPHU TIOCKOPE3HON 00pabOTKE MO CPaBHEHUIO C OTBAJbLHOW CHHU-
KaJcd Ha CepbIX JIECHBbIX nmouBax ¢ 1 mo 0,14 M3/ra, Ha yepHo3emax — ¢ 0,78 1o
0,30 m°/ra.

Ha oOBIKHOBEHHBIX YepHO3EeMax IJIOCKOpEe3Has 00paboTKa MOYBHI CIO-
coOCTBOBasIA YBEIMYCHHUIO CHEro3anacoB Ha 15 MM, Bojomnoriomenus Ha 13 M,
a croka Ha 2 MM. CMbIB 1TouBbl yMeHbImiIca ¢ 0,78 go 0,50 M/ra.

Ha roxHBIX yepHO3eMax II0CKOpe3Has 06paboTka criocoOCTBOBaIA yBe-
JHYCHUIO CHero3amacoB Ha 11 MM, Bogomnoriomenus Ha 9 MMm. Pa3Huiia B cToke
Obu1a HEe3HauYuTeNbHas (2 MM), a KodpdunueHT croka ObuT oauHakoBeIi (0,12),
CMBIB MTOYBHI TIPH TIOCKOPE3HOM 00paboTke cHu3miIcs ¢ 5,8 1o 4,6 1/ra [1, 2].

Taxkum oGpa3zoM, MpU MIIOCKOPE3HOH 00pabOTKEe OTMEUaeTCsl TCHACHITUS
K MOBBIIIEHUIO CHEr03aracoB, CTOKa TalbIX BOJA M BojomnoriomeHus. [Iporuso-
APO3UOHHAS POJIb TUIOCKOPE3HOM 00paboTKH BhICOKas. IIpuuemM B 30HAIBHOM
TJIaHe OHA YBEJIMYMBACTCS MPH JIBMKECHUU C FOTa Ha CEBep.

Mynvuuposanue 336u conromoti. Myibua CrioCOOCTBYET COXPaHEHHUIO KO-
MOYKOB IMOYBBI OT pPa3pyIIeHUs U TMOJJICPKAHUIO BEPXHEro CJIos B 00Jiee PhIX-
JIOM COCTOSIHUH.

D10, B CBOI ouepeqb, o0ecrneunBacT MPOCAYMBAHHUE BJard BO BpeMs
3UMHUX OTTEIeel U3 BEpXHEro cios B 0ojiee riyO0oKue U mpeaoXpaHsyio MOPI
OT 3aKyMHOPKH JIbJIOM. Pe3ynbTaThl OMBITOB 1O OleHKE d(PHEKTUBHOCTU MYJIbUU-
poBaHus 35101, ipoeieHHbIe E. SI. TyOonbieBbiM [3] Ha CephIX JECHBIX MOYBAX
Hosocunbckoit 3AT'JIOC, nmpuBenens! B Tadmutie 4.

Ha konTpone 0e3 MylbuMpOBaHUS KOMOYKH IMOYBBI PA3pyIIAIUCh IO
JEUCTBHEM OCEHHHMX OCAJKOB M TMOBEPXHOCTh TMOYBBI CTAHOBWJIACH POBHOU H
MOHOJINTHOM, MeCTaMH Ha HeW oOpa3oBBIBajach JeisHas Kopka. Bomomorio-

IICHUC MMOYBOM 11014, Myaneﬁ OBIJIO BBIIIIE.
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Taxkum oOpaszom, crokoperynupymoiias 3h(PeKTUBHOCT, MYIbYUPOBAHUS
35101 coctaBmwia 5-7 MM. MylbuupoBaHus ObIJIO HEJJOCTATOYHO IS JUTUTEIHHO-
r'0 COXpPaHEHHMs BOJONPOYHON CTPYKTYPHI U 3HAYUTEILHOI'O COKpAIIEHUS CTOKA.
B mpoTMBOAPO3MOHHOM OTHOIIEHUH MYJILYMPOBAHUE 350M 0Ka3ajloCh BBICOKO-
3 PEKTUBHBIM.

3anawka conomsl 6 nougy. ITOT IPUEM MPUMEHSETCS C 1IEIbI0 000TaIlEeHUS
MOYBBI OPTaHMYECKUM BEIIIECTBOM, MOBBIIICHUE €€ MOPO3HOCTH U BIUTHIBAIOIICH
cnocobHoctu nouBkl. Ilepen 3amamikoit conomy (10-12 1/ra) pazdpackiBaloT poB-
HBIM CJIOEM IO TIOBEPXHOCTH TOYBBI. JIaHHBIE O CTOKOPETYJIUPYIOIIECH, MPOTUBO-
APO3MOHHONW M arpoOHOMHUYECKOM 3(PPEKTUBHOCTH 3alallikd COJIOMBI MPUBEICHbI
B TabmuIie 5. TOT mpHeM CIIOCOOCTBOBAJI COKPAILIEHUIO CTOKa Ha 5-6 mm. [3].

Pecynuposanue cnecomaanus. K npuemam peryaupoBaHUsi CHETOTasHUS
OTHOCSITCSI TIOJIOCHOE 3a4epHEHHUE, YIUIOTHEHHUE, BaJKOBAHUE U MYJIbLYUPOBAHUE
cHera. MccienoBanusi mokasanu, 4TO MOJIOCHOE 3auy€pHEHUE CHEra B MHOTO-
CHEXHOM TOJly CIIOCOOCTBYET YCKOPEHHUIO CTaMBaHUsl CHETa Ha I0JI0cCax U Co-
KpaieHuto ctoka co 150 go 128 MM. OgHako CMBIB MOYBBI YBEJIMYHUBAETCS B
JIBa pa3a, MOCKOJbKY Ha OCBOOOAMBIIMXCS OT CHEra ydacTKax Tajas Boja KOH-
HEHTPUPYETCS B pyYbU U CTEKAET C OOJIbIICH CKOPOCThIO, YTO YCHIIMBAET IPO-
3uto0 [3].

HaGmronenus mokasanu, 9To Npu paBHOMEPHOM cHerotasiHuu (6e3 3adep-
HEHMUsI) I0JIs1 BOJIbI, IPOU3BOJIAIICH CMBIB IMOYBHI, cOCTaBisia 52 %, a mpu 3a-
yepHeHUU 73 % OT BENMYHUHBI CTOKA.

Crokoperynupytomast 3p¢heKTUBHOCTh 3aMeIJIEHUs] CHETOTasiHUsI (I10J10C-
HOE€ YKpBITHE CHEra coJIoMoil) oka3anack HeBbicOKO. CTok B 1973 r. cokpaTui-
cs ¢ 31 go 27 mm, a koaddunment croka ¢ 0,50 no 0,40. Ha mosiocax, mokpsI-
TBIX COJIOMOHM, CHEroTasHue Npoxoauiio MmemneHHee. OCHOBHAash Macca cCHera
Tasjia oCJIe CX0/a €ro B MEXIOJIOCHOM ITPOCTPAHCTRBE, IJIe B 3TO BpeMsl MOYBa
y)K€ HauMHaja OTTauBaTh CBEpXy. Tajas BOJla YaCTUYHO MpOocadyuBaiach, a oc-

TaJlbHaA CTCKAJIA, ITPOACIIbIBAA IIPOXOAbl B HC PACTAABIINX I10JIOCAX CHETA.
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Taoauua 4 — Iloka3aTe/in CTOKOpPeryJupyrouei, NpOTUBO3PO3MOHHOM U AarpOHOMUYecKoil P deKTUBHOCTH
MYJIbYHMPOBAHMS 3901 COJIOMOM

1972 1973 1974 1975
[ToxazaTenu MYJIBYUPO- MYJIbYH- KOH- MYJIbYH- KOH- MYJIBYUPO-
KOHTPOJIb KOHTPOJIb
BaHUE poBaHWHe TPOJIb poBaHHe TPOJIb BaHUE
+
3amacel BOJBI B CHETe + OCaJKH 3a 49 46 62 71 R0 79 105 115
TIEPHO]] CTOKA, MM
KosmuecTBo npocounBiencs B 29 41 31 45 27 39 105 115
MIOYBY BOJIBI, MM
Ctok, MM 13 5 31 26 53 40 0 0
Koaddurment croka 0,13 0,11 0,50 0,37 0,66 0,51 0 0
g OB, 0 0 22 0 12 0 0 0
— 0,03 0,02 0,9 0 0,13 0 0 0
T/Ta
YpoxalHOCTB C.-X. KyIbTYp, I/Ta 2,0 2,7 31,2 33,7 137,0 168.0 20,9 28.9

Taoauua 5 — Iloka3zaresu CTOKOperyJupymoileil, NPOTUBOIPO3UOHHON U ATPOHOMUYECKOH IPPEeKTUBHOCTH 3aNMAIIKH
COJIOMbI B MIOYBY

1972 1973 1974 1975
[Tokazarenu 3amarika 3amarika 3amarika 3amarika
KOHTPOJIb KOHTPOJIb KOHTPOJIb KOHTPOJIb
COJIOMBI COJIOMBI COJIOMBI COJIOMBI

3armacel BOJIbI B CHETe + OCaJKu 3a 51 48 70 66 64 62 36 P,
MEePUOJ CTOKA, MM
KosnnuecTBo npocodmBIIeiics B I0Y- 38 40 39 41 14 13 36 32
BY BOJIBI, MM
Ctok, MM 13 8 31 25 50 49 0 0
Koaddurment croka 0,26 0,17 0,44 0,38 0,78 0,80 0 0
Coacy o, 0 0 00 | os |22 | 2w | o 0
T 0,08 0,04 0,9 0,4 0,03 0,41 0 0
T/Ta
YpoxalHOCTB C.-X. KYJIbTYp, I/Ta 1,6 1.4 30,5 33,1 213,0 211,0 35,3 37,4
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B pesynbpTaTe KOJIMYECTBEHHOW OIEHKU 3()PPEKTUBHOCTU arpoTEXHHUYE-
ckux npuemos ['. I1. Cypmauem u A. . KpynuatHukoBsiM [3] pazpaboTaHbl Ko-
3¢ PUIMEHTH UX TOYBO3AIUTHOIO BIUSHUA (Tabauua 6), KOTOPbIE MCIONb3Y-
FOTCSI IPU IPOEKTUPOBAHUH KOMILIEKCA IPOTUBO3PO3HOHHBIX MEPOIIPUSATUM.

Tadoaunna 6 — KoagguumeHTs NPOTHBOIPO3HOHHOI0 BJIMSIHUA
arpoTeXHU4eCKMX NpUeMOB

YepHO3eMbl Cepble J1lecHbIE TOYBBI
HECMBbI- cpea- CHJIb- HECMBI- CHJIb-
HaumenoBanue IIpUEMOB TBIC U HEC- HO- ThIC U CpeaHe- HO-
crnabo- CMBI- | CMBI- ci1abo- | CMBITBIC | CMBI-
CMBITBIC TBIC TBIC CMBITBIC TBIC
Tmyboxas ssbnesas 0,38 0,88 | 0,88 0,83 0,83 0,83
BCITalIKa
HckyccTBEHHBIN MUKPO-
penbed Ha MPOMAIIHBIX
KYJIbTypax (IpepbIBUCTOE 0,70 0,70 0,70 0,70 0,70 0,70
00po3/10BaHNE, OKyUHBa-
HUE)
[Tnockope3nas 06padboTka 0,70 0,70 0,70 0,70 0,70 0,70
¥/3KOPSHIT H MIEpeKpe- 0,85 0.85 | 0,85 0,85 0.85 | 0.85
CTHBIU CEB
BHaecenne ynoOpenuit 0,80 0,75 0,70 0,75 0,70 0,65
I'myOoxoe mieneBanue 3s-
O, O3UMBIX U MHOTOJIET- 0,80 0,80 0,80 0,80 0,80 0,80
HUX TpaB
PerynupoBanne cHErooTio- 0.85 0.85 0.85 0.85 0.85 0.85
KeHus (CHEro3aiep KaHne)

Takum 00pa3om, arpoTeXHUYECKHE NPOTHUBOIPO3HUOHHBIE MEPONPUATHUS
CIIOCOOCTBYIOT YBEJIUYEHHUIO MPOTHUBOIPO3UOHHON CTOMKOCTH W BIMTHIBAIOIIEH
CIIOCOOHOCTH TIOYB, PABHOMEPHOMY YBJIAXKHEHHIO MTOYBBI, COKPAILIEHUIO 00beMa
Y WHTEHCHUBHOCTU CTOKa M CMBbIBA, IPEIOTBPALICHUIO KOHLEHTPALMU CTOKa
Ha MalllHe, CO3/IaHUI0 YCIIOBUHM A1 0€30macHOro copoca M30bITKA TalOH WM
NOXKIEBOW BOJBI U CHHU)KCHUIO CMbIBA IIOYBBI JI0 3KOJOTMYECKHU IOIIYCTUMBIX
3HaueHud. OHU JOHKHBI 00s13aTEIBHO MPUMEHSATHCS B KOMIUIEKCE C APYTUMHU

MMPOTUBO3PO3HOHHBIMU MCPOIIPUATHAMMU.
Cnucok UCnoJib30BaHHBIX HCTOYHHKOB

I Hlenpun, B. H. Cucrema MenMOpaTUBHBIX MEPONPUATUN ISl pas3iiny-

HBIX THIIOB aI‘pOJIaHI[H_Ia(i)TOB, O6CCHC‘H/IB3,IOH_II/IX YCTOIZHHBOCTB K Ocrpaaanu-
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