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IMPROVEMENT OF ENVIRONMENTALLY SAFE RINSING
OF SALTED LANDS TECHNOLOGY

Abstract. The theoretical justification of the environmentally friendly saline leaching technology is based on a
model of the evolutionary hydrogeochemical process of the natural system, which describes mass transfer in
sedimentary formations during geological time, where it occurs via the molecular diffusion mechanism through the
aqueous phase, namely, a portion of the dissolved salts is removed from the soil layer proportional to the amount of
their solid phase enclosed within this layer.

To implement the developed flushing method, saline soil flushing technologies are proposed in practice, where
the water supply to the check with a furrow is regulated by feeding it to the checks in pressure mode until it is
completely moistened, and then the water supply is reduced to work in a non-pressure mode, i.e. water flow rate the
check is reduced until it is equal to the filtration coefficient of the soil.

Moreover, the developed technology for washing saline soils based on the «soft» control of the
hydrogeochemical process, which is based on the concept of the laws of natural evolutionary soil processes in the
interpretation described above: the soil as an open system has stability, self-regulation and is in translational dynamic
equilibrium.

To implement in practice the developed methods and technology for flushing saline lands, the proposed
methodology for determining the parameters of flushing technology with irrigation technique using furrows from two
opposite outlet furrows of row crops, which allow to determine the irrigation time and predict the regime of soil
moisture with high reliability and reliability.

Key words: soil, salinization, rinsing, leaching, management, waste-free, safe, technology, process, soil
formation, intensity, water permeability.

Introduction. Washings of saline lands cause global disturbances in the natural balances of the flows
of substances and energy, significantly redistribute surface and underground drains, involving centuries-
old reserves of readily soluble soil salts in the modern geological cycle. Therefore, at present, there are
different approaches to determining the rinsing standards and the rinsing technology for saline lands,
which leach salts to the toxicity threshold for crops using experimental results and theoretical
developments on the basis of applying the achievement of fundamental sciences to solve the problem of
land reclamation.

The principles for substantiating the conditions for washing saline lands are built on two essentially
different positions: empirical, based on a generalization of a large amount of factual material from
experimental studies, and theoretical, based on the use of the law of physicochemical processes based on
the theory of salt transfer and salt exchange in a natural system. To a large extent, this situation is due to
the fact that salinization and desalinization of irrigated lands are a multifactorial process, the theoretical
description of which is still far from perfect. At the same time, an understanding of these processes,
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precisely because of their multifactorial nature, can be achieved only on the basis of theoretical concepts
based on the principles of exact sciences and taking fully into account environmental conditions.
Therefore, the main attention in the study of salt transfer during leaching is given to substantiating the
theoretical positions of the analysis of the processes occurring in this process, striving to identify the role
of various factors.

As an example, to assess the environmental safety of flushing saline lands on the basis of the law of
nature, in order to reduce the risk of environmentally undesirable consequences and to establish the
direction and intensity of the natural process, a modeling method is used, which is currently important
from both theoretical and practical points of view. Therefore, when developing a “model” of saline soil
leaching, it is necessary to verify the correctness and accuracy of the formulation of the task and determine
their reliability to solve the problems posed by leaching saline soils.

Purpose of the study — based on the laws of nature and natural hydrogeochemical processes, to
develop methods and technologies for ecologically safe rinsing of saline lands and its methodological
supports, ensuring the construction of highly productive hydro-landscape systems.

Materials and research methods. The theoretical basis for the environmentally sound saline
leaching technology is based on a model of the evolutionary hydrogeochemical process of the natural
system, which describes mass transfer in sedimentary formations over geological time and occurs by the
mechanism of molecular diffusion through the aqueous phase, ie. dS=-a-S-dg, namely, with a certain

portion of infiltrating water (dg ), a part of the dissolved salts (S )proportional to the amount of their
solid phase enclosed within this layer (where is the salinity coefficient): .S; =S-exp(—a- g)[1]

In carrying out leaching of saline soils, the technical effect tends to tum into permanent and
increasingly intensifying, up to the complete replacement of the self-regulation of natural systems by
technogenic regulation. These natural processes occur under conditions: inconsistencies in the intensity of
water supply during leaching of saline soils (V{*): V* = N/t, with the intensity of absorption of water into

the soil (V) V¥ :(Vo—Kd,)-acp(—Kg-t)—Kd,, ie. V/'>>Vf, and in the time scale will constantly

increase ( where N — estimated rinsing rate; / - rinsing duration; K- filtration coefficient; V- absorption
rate at the end of the first hour; K, - proportionality coefficient, which depends on soil properties) [2].

Therefore, from an ecological point of view, saline soils must be washed on the basis of “soft”
management of natural systems. Unlike “hard” management, “soft” management is based on improving
the former natural productivity of ecological systems or increasing soil fertility through a focused and
based on the use of objective laws of Nature [3].

Research results. Based on the laws of nature and natural hydrogeochemical processes, a method for
washing saline soils has been developed, including the preparation of temporary irrigation and drainage
networks and checks, deep reclamation loosening of soils across the drains with alternating loosened and
not loosened strips of the same width, followed by the flow of water into the checks in pressure mode to
complete humidification, and then the water supply to work in a non-pressure mode, characterized in that
temporary irrigation networks from the opposite side are cut in checks with zero marks the check and the
furrow with a depression in the direction of the center of the check, while the flushing rate is supplied with
the help of the furrow at the same time with oncoming jets at the same flow rate until they collide with
cach other in the center of the check, with the subsequent alignment of the water layer in the furrow along
the water supply front (figure 1) [4].

To implement the developed flushing method, saline soil flushing technologies are proposed in
practice, where the water supply to the check with a furrow is regulated by feeding it to the checks in
pressure mode until it is completely moistened, and then the water supply is reduced to work in a non-
pressure mode, i.e. water flow rate the check is reduced until it is equal to the filtration coefficient of the
soil [3].
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Denoting the specific intensity of the water supply to the furrow ¢, average depth of water in a
furrow #, total feed time 7', furrow length 7, and the current time and length, ¢ and /; respectively, we
write the differential equation of the water balance in the furrow:

V, o-f o-f
q-dt=—"2—(T-1) dt+h dr,
(T-nH% AP AP

. . 2 Vo T
deciding which, we get: qg-T=Q2-p-p )(02—) + )y,
—
where, we find /;, ¢, T and mp .
The value my can be represented by the equation:
I
mp =m(l—-———m-),
2 -lq
where m - average irrigation rate; /4 - flow length after turning off the water supply.

The maximum possible costs with non-washing speed of the jet in the furrow are determined by the
formula:

dmax =" Voon »

where ¢max - the maximum possible flow rate into the furrow. 1/s; W - live section area of the furrow,
m2; Vyou - the maximum permissible speed of water in the furrow, depending on the mechanical
composition of the soil, m/s.

The speed of water in the furrow can be determined by the formula: V =CJR-J , where C - speed

coefficient according to N.N. Pavlovsky: C=(1/mRY =/ n)Rl/ 3 , where #» - roughness coefficient; R -
hydraulic radius, m.
The wetted perimeter of the irrigation furrow is determined by the formula of V. F. Nosenko:

213 ;176 , where ¢ - flow rate ,m’/hour; i - furrow slope. The live section area of the furrow is

2/3/1.1/3

a=dq

determined by the formula of V.F. Nosenko: @ =0,00147(¢g y, m*. The hydraulic radius of the

irrigation furrow is determined by the formula: R =w/a, m.
Estimated Net Irrigation Rate (,,, ) in m’/ha count on a layer of water 4, in m taking into account

the estimated width of absorption of water (8), i.e. Ay =My, /1000, and if the wetted perimeter is taken
as the estimated absorption width (<), then Ay, = myy, -6/10000- ¢, m.
Using a given coefficient of uniformity of moisture ( K, Jwe determine the maximum moisture that is
observed at the beginning of the furrow:
Iy =l | K p =y 1K .

With a straight plot of furrow hydration with a uniformity coefficient (K p)the average irrigation
norm along the furrow length is expressed by the equation: hep =y + P12 = (g I DI/ K ) +1]

Losses of water below the root layer for deep discharge caused by uneven moisture along the furrow
length will be equal: fig = (hy = )/ 2 = (g / DA/ K p) —11.

After applying the irrigation norm during counter irrigation along the furrows, the water layer in the
furrow is aligned along the entire length and its values can be determined taking into account the
absorbing water during irrigation, that is, according to the following formula:

Vo o
l-o

hce = hHm -

where V,, - absorption rate at the end of the first hour; ¢ - indicator depending on soil properties and initial
moisture; ¢ - watering duration.
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The duration of water absorption after (¢, )watering is determined by the formula:

tO = l—a’w .
[0}

Thus, the proposed methodology for determining the parameters of flushing technology with
irrigation technique for furrows from two opposite outlet furrows of row crops, allows you to determine
the irrigation time and predict the mode of soil moisture with high reliability.

Conclusions. At the same time, the developed technology for rinsing saline soils on the basis of
“soft” control of the hydrogeochemical process, which is based on the concept of the laws of natural
evolutionary soil processes in the interpretation described above: the soil as an open system, has stability,
self-regulation and is in translational dynamic equilibrium. At the same time, the principle of
environmentally friendly technology for washing saline soils is based on reasonable dosing and regulation
of technogenic loads on the natural system. Dosing - regulation of the flushing rate on a temporary scale is
possible with a deep understanding of the laws of natural processes that determine the essence of the
geological cycle of water and chemicals and the environmental restrictions that nature poses to our
activities.

It should be noted that the hydrobiological and ecological development of saline and restoration of
technologically disturbed soils of natural systems with a focus on high-tech, resource-saving, waste-free
technologies in the long term determine the strategy of environmental reconstruction as a human
environment at the stage of a deep ecological crisis. However, with balanced nature management it cannot
be achieved only by reconstructing the natural system, but first of all, reconstructing the thinking and
activities of all mankind is required.
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TY3JAHFAH KEP/AI IIATOJEIH DKOJOTHSLIBIK TYPFBITA
KAVIIICI3 TEXHOJOTHACEHIH )KETUIAIPY

AnnoTtamis., TaOwrat 3aHIBLIBIKTAPHL YKOHEC TAOWFH THAPOTCOXHMHEAIIBIK YACPICTSP KAFHMIACH HCTi3iHIC yKOFap-
FBI OHIMI THAPOAT POTAHAMADTTHIK XKYHEHI KYPy bl KAMTAMACKI3 €TCTIH XKOHE TONBIPAKTHIH JAMY YACPICIH CaKTayFa
MYMKIHZIK OEPETIH TY3JaHFaH >Kep/i MAF0IbIH SKOJOTHSIIBIK TYPFBIIA KAYINCi3 TEXHOIOTHACH MCH OICI 931pIICHIL.

Ty3nanraH Kepal IMArOJbIH SKOJIOTHSUIIBIK TYPFBIAA KAYIICI3 TEXHOJOTHACHIH TCOPHSUIIBIK TYPFBIAA HETI3ICY,
TCOJIOTHSTIBIK YAKBIT IMIHAC YTiHAI KAJXIBIFBIHAAFEI CATIMaK aIMacyabl OLIPETiH, SIFHU TONBIPAK EPITIHAI KYPaMbIH-
JIAFbl MOJICKY JLIPIIBIK A (Dy3HIHBIH MEXaHUKANBIK YACPICI apKbLIBI KYPETIH, aTall alTKAHAA, TOMBIPAK KAOaTHIHAH
Cy3ineTiH cyaprH Oenrini Oip KeieMi MPOMOPIIHOHAT KATTH KATABIKTAPAAH CPIreH TY3AbI OOITTiH b KCTCIi ACTCH
TaOWFH >KYHEAeT1 THAPOTCOXUMISLITBIK YACPICTEPAIH 3BOIOIISUIBIK YITiCIHE OCHIMIETEH.

COHBIMEH TY3JAHFAH SKCPAI INAF0 >KAFAAHBIH HETI3AEY €Ki TYPJl KaFMJara HETI3ACNTeH, SFHU IMICPUKAIBIK-
TOKIPOEIIK 3ePTTEYIEp HOTIKECIHAC KO KETKI3TCH MO MAOIMETTEP Il TaJJayFa, all TCOPHSUIBIK HETI3ACy — TaOuFu
JKYHEACT1 TY3 aaMacy »KOHE TAaCBIMAIAAY TCOPHACHIHA HETI3ACITCH, (DPH3MKABIK-XUMHUSIIBIK, VACPICTCPAIH 3aHIBLTBIK-
TapbIHA OCHIMICTCH.

Ty3aanFaH Kepaeri TOMBIPAK A0 MEJIIEPIH JKOHE IMAFOIbIH KOFAPFBI KBICBIMMEH KOHE KbICBIMCBI3 JKardai-
JAFbl CYJBIH TONBIPAK KAOAThIHA CiHY TOPTIOIH E€CKEpEe OTHIPHIN, YAKBITHIA apbIK, Kapi3 TI30EKTEpiH >KOHE aThI3
JAMbIHAAYMEH KaTap, KOICHITY KOHIBIPFBICHIHBIH CHIHE COMKEC KEJICTIH €Hi OipaeH sKOMaKThIH Oipi KONCHITHLIFAH
JKOHC CKIHIIICI KOTICHITBIIMAFAH, KOPI3Te KHFAI TOMBIPAKTH TCPCH MEITHOPATHBTI KOIICHITY KYMBICTAPHI XKYPTi3iATcH
COH, aTBI3NAFbl JKYHEKTEpre Kapama-kapcel OarbITTa Oipacit Memmepae cy Oepineai oHe omap Oip-OipimMeH
TYHICKCHAC, Kepi Kapall merinic 001aasl 1a, arbFa Oip TYp:i Cy xiOepyre 0omamsl. Ic K y3iHAC YCHIHBIFAH IHAFO
OMICIH iCKE achlpy YINIH IIAK0 TEXHOJIOTHSACHI YCHIHBUIFAH, SFHH AThI3fa OCPINETIH Cy aFbIHBIH PETTCY APKbLIbI
TOTIBIPAK KAOATBIH CYMEH TOJIBIK KAHIBIPFAHIIA TOMBIPAKKA CYIBIH CIHY1 MKOFAPFBI KBICHIMIA XKYpEl, al COJaH COH
aTbI3Fra Cy el Oepy maMacsl OIpTIHACH a3aWTHLIAIBI JKOHE MIAK0 KAPKBIHbI 1A TOMCH/ICI, TOIBIPAKTAFBI CYbIH CY3LIy
SKBUTIAMABIFBIHBIH [IAMACHIMEH TCHECC/I, SFHU INAI0 TAHANTAFHl TOIBIPAK KAOATBIHAAFBI CYIBIH CY3LIY >KBLIIAM-
JBIFBIHA Call Cy OSPLIIiI OTBHIPAZIBI KIHE CY/IBIH TOIBIPAKKA CiHIY1 KBICBIMCBI3 JKaFAaiaa sKy3€Te aChIPhIIaIbL.
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COHBIMEH YCHIHBIIBINT OTHIPFAH TY3AAHFAH SKEPAl IMAI0 TEXHOJOTHICH THAPOTCOXUMILIIBIK YACPICTI «KECHID
0acKapyFa HCTI3ACITCH, SFHU TOMBIPAK YACPiCIHIH TAOUFH YBOTFOLMAIBIK 3AHIBLIBIFEIH TAHY JKAF JAaHBIHA HCTI3ACIIT,
TOTBIPAK AIIBIK KYHC PETIHAC OPHBIFATHIH KOHE ©31H-031 PCTTCY JKarJaiibl TUHAMHKAJIBIK TCIC-TCHIIKTC OOJATHIHBI
CCKCPLIITCH.

Ty30aHFAH TOMBIPAKTHI AR, AyAHBIH OPTAINA TOYJIKTIK XKbUTyIbIEbl +5°C GOIFaHIA *KYPTi3iayi KCPEK, SFHU
KOKTCM ME3TiTiHIH 0ac KC31HIL, al O Ke3A¢ OipiHMIiICH TOMBIPAK KAOATHIHBIH BIFAJIIBIFL, OHBIH BITFA] CHIBIM/IbI-
JBEFBIHBIH MICKTCITCH-MYMKIHINITK [MAMACHIHA >KAKBIH OO0JANBI, CKIHMIIACH TOMBIPAK KAOATHIHTAFHI TY3 CPTIHIL
TYpiHAC O0FAHIBIKTAH, TOMBIPAK OCTIHE OCPINCTIH KOCHIMINA CY APKBLIBI TOTBIPAK KAOATHIHAH KBLIIAM BIFBICTBIPHIT
mIbIFapyFa 00 sl

Ty3aanFaH JKepi NIAK0 TEXHOJOTHSCHIH JKOHE J/ICIH OHAIpICTE iCKE achIpy YIIiH aybIIIAPYAIIBIIEIK JAKBLIIH,
aTBI3ABIH CKi KAFBIHA OPHANACKAH OK APBIKTAP apKbLIbI CYapy TEXHUKACHIHBIH OIIIEM/IIK KOPCETKIMITEPIH AHBIKTAY -
JIBIH OICTEMEC1 YCHIHBLFFAH, a1 OJ1 JKOFAPFBI TOPCKESACTI HAKTHIIBIKIICH TOTIBIPAKTHIH BIFATIIAHY TOPCIKSCiH Oaraap-
Jay¥a YKOHE Cyapy YaKbITBHIH AaHBIKTAyFa MYMKIHIIK Oepei.

Tyiiin ce3aep: TONbIpaK, Ty3IaHy, NIAr0, 0ACKAPY, KAIIBIKCHI3, KAYIIICi3, TEXHOJIOTH, YACPIC, TONMBIPAK JaMYHI,
KApPKBIH, CYABIH CY3LTyi.
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COBEPHIEHCTBOBAHHUE TEXHOJIOI'MH 3KOJTOI'HYECKH
BE3OITACHOU ITPOMBIBKH 3ACOJIEHHBIX 3EMEJIb

Annotanmmsi. Ha ocHOBE 3aKOHOB PHPOABI M MPHUPOIHBIX THAPOTCOXHMHUYECKHIX IPOIIECCOB Pa3paboTaHBbI CTIO-
COOBI M TEXHOJIOTHH IKOJOTHIECKH OE30TMACHO IMPOMBIBKH 3aCOJICHHBIX 36MENTb H €T0 METO0JIOTHYECKOE 00ecTieye -
HHE, 00CCMCYMBAIOIIMX KOHCTPYHPOBAHHUS BBICOKONMPOIYKTHBHBIX THAPOATPONAHAMADTHEIX CHCTEMBI H IIO3BO-
JLIFOIIEE COXPAHHTh ECTECTBCHHBIE MTOYBOOOPA30BATEIHHBIC POLICCCHI.

Teopermieckoe 0O0CHOBAHUE 3KOJIOTHUCCKH OC30IMACHOM TEXHOIOTHH IPOMBIBKH 3aCOJICHHBIX ITIOYB Oa3HpyeT-
€S HA MOJCJH 3BOMIOUHOHHOTO THAPOTCOXHMHYECKOTO ITPOLIECCa MPUPOTHON CHCTEMBI, ONMHCBHIBAOINAS MAacCCOTIIC-
PEHOC B 0CAIOYHBIX (DOPMALHIX B TEUCHHUE T'SOJOTHICCKOTO BPEMEHH, T/IC MPOUCXOIUT IO MEXAHU3MY MOJICKYJLIp-
HOM mu()(y3un Yepe3 BOIHYIO (ha3y, a IMCHHO OTPSACICHHOW MOPUHCH HHPHIBTPHPYIOIAXCA BOJ U3 MIOYBCHHOTO
CJIOSI BBIHOCHTCSI YaCTh PACTBOPCHHBIX COJICH NMPOMOPHHOHATIBHAS KOJIMYICCTBY MX TBEPAOH (Pashl, 3aKTIOYUCHHBIX B
npeeaax 3T0ro oL

[Tpu 3TOM TpHUHIHIEI 0O0CHOBAHMS YCIOBHI MPOMBIBOK 3aCOJICHHBIX 3¢MENb CTPOSTCS HA ABYX CYMICCTBSHHO
PA3IMYHBIX MO3UMISIX: 3MIUPHICCKOW, OCHOBAHHON Ha 0000mMEHNH OO0JIBIIOTO (JAKTHUECKOTO MATEPHANA SKCIICPH-
MCHTAIBHBIX HCCIICIOBAHUH, M TCOPETHUCCKOW, OCHOBAHHONH HA HMCHOJB30BAHHH 3aKOHA (PH3HMKO-XHMHYCCKUX
MPOIIECCOB, OABUPYIOIIMXCS HA TEOPHH COJICIIEPEHOCA B COJICOOMEHA B IIPUPOTHOM CHCTEME.

Crnoco0 MPOMBIBKH 3aCOJICHHBIX IOYB, BKIFOUAOIIHHA MOATOTOBKY BPEMCHHBIX OPOCHTEIBHBIX H APCHAKHBIX
CeTEH W YCKOB, IIyOOKOE MEIMOPATHBHOC PHIXJICHHC IOYB MOMEPEK APCH C YEPETOBAHHECM PBHIXICHHBIX M HE-
PBIXJIICHHBIX MOJI0C OAMHAKOBOH IIHPHHBI, C MOCICAYIOMICH Mogaueii BOABI B UCKH B HAIIOPHOM PEKHME JI0 TIOJTHOTO
VBIOKHCHHS, a 3aTE€M IOJa4y BOABI 10 pabOThl B OC3HAMOPHOM PEKUME, OTIHYAFOMIMICS TEM, YTO B YCKaxX C
HYJICBBIMH OTMETKAMHM HAPE3af0T BPEMCHHBIC OPOCHTEIBHBIC CETH C MPOTHBOIIOIOKCHHOW CTOPOHBI YEeKa i 00PO3IbI
¢ yriyOJeHHEM B CTOPOHY LIEHTPA HYEKa, HPH 3TOM IOJA4y HMPOMBIBHOH HOPMBI C MOMOMIBIO OOPO3abl MPOBOISIT
OJHOBPEMCHHO BCTPESUHBIMHE CTPYSIMH C OMHAKOBBIMHU PACXOJAMH, 10 CTOJIKHOBCHHS JPYT C APYTOM B LIEHTPE YCKa,
C TIOCTICAYIOIINM BEIPABHUBAHKEM CJIOSI BOJBI B 060p03/¢ Mo (PPOHTY MOAAYUM BOABI.

Jns peammzanum pa3pabOTaHHBIX CIOCOOOB IMPOMBIBKH HA TPAKTHKE TPEAIOMKCHBI TEXHOJOTHH IPOMBIBKH
3aCOJICHHBIX IOYBBL, TJE MOJAYy BOJBI B YEK C MOMOIIBIO OOPO3bI PETYIHPYIOT, MOJAABAsI €€ B UCKH B HATIOPHOM
PEKUME A0 TOJTHOTO YBIAKHCHHS, A 3aTeM II0JA4y BOABI YMEHBIIAIOT A0 PA0OTH B OC3HAMMOPHOM PEXHUME, TO €CTh
MOJa4uy pacxoja BOABI B UCK YMEHBINAIOT JO TEX IOP, MOKAa OHAa He Oyner pasHOH ko3(uuumeHTy (rmprpammn
JAQHHOH TTOYBBIL.

IIpu sroM paspaboTaHHAs TEXHOJOTHS IPOMBIBKH 3aCOJCHHBIX IIOYB HA OCHOBE «MSATKOTO» VIPABICHHS
THAPOTCOXUMHICCKOTO IPOIECCA, TAC B OCHOBY IIOJIO’KCHO MOHATHE 3aKOHOMEPHOCTH IMPHPOIHBIX 3BOJIOITHOHHBIX
MOYBCHHBIX MPOLECCOB B TOH HMHTEPIPETANMH, Kakas ObUIA M3JIOKCHA BBINE. IOYBA KAK OTKPHITASl CHCTEMA,
00J1a1aeT YCTOHINBOCTHIO, CAMOPETY IMPOBAHUEM M HAXOJAWUTCS B TIOCTYNIATEIHFHOM THHAMHYCCKOM PABHOBECHHL.
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TTpOMBIBKH 3aCOJICHHBIX TIOYB MPOBOIATCS, KOTIA CPEAHCCYTOUYHAS TEMIIEpaTypa Bo3ayxa 6yaer 6ompmre +5°C,
TO €CTh B HA4AaJIC BECHBI, TOT/IA, BO-TICPBBIX, BIAKHOCTH MOUBBI OyJeT OIM3KA K MPEACIbHO-I0IY CTUMOM BIAYKHOCTH,
BO-BTOPBIX, COJTM B IOYBCHHOM CIIOC HAXOMATCSH B COCTOSHHH OO0JIce PACTBOPCHHBIMH, KOTOPBIC MO3BOISIFOT C
MOMOIIBE0 MPOMBIBHOH HOPMBI JOMOJHHTCIBHO MAJABACMOH HA IMOBEPXHOCTH IOYBBI, JICTKO BBITCCHHTH COJH B
HIDKHUC CITOU TOYBBL

Jns peanu3anyy B MPAKTHKE Pa3pabOTAaHHBIX CHOCOO0B M TEXHOJIOTHH IIPOMBIBOK 3aCOJICHHBIX 3¢MEIb MPEIIIO-
JKCHHAS METOJMKA OMPEICIICHUS MApAaMETPOB TCXHOJIOTHH IPOMBIBKH C TCXHHKOH MOJMBA MO 0OPO3JaM H3 JBYX
MPOTHBOIOJIOKCHHBIX BBIBOIHBIX OOPO3 MPOIAIIHBIX CEIBCKOXO3MHCTBEHHBIX KYJIBTYP, KOTOPBIC TIO3BOJLIIOT ONpe-
JCTHTH BPeMS IIOJIHBA H MPOTHOZHPOBATH PEYKUM YBIDKHCHHUS IIOYUBBI C BRICOKOH JOCTOBEPHOCTHIO H HAIC)KHOCTBIO.

Kiouesbie ciioBa: mousa, 3aCOJICHUE, POMBIBKA, YIIPABICHHE, OC30TX0AHAS, OC30IMACHAS, TEXHOIOTHS, MPO-
ecc, MoYBO00PA30BAHIE, HHTCHCHBHOCTD, BOAOIPOHUIIACMOCTb.
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