News ofthe National Academy ofciences ofthe Republic o fKazakhstan

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF SOCIAL AND HUMAN SCIENCES

ISSN 2224-5294 https://doi.org/10.32014/2020.2224-5294.79
Volume 3, Number 331 (2020), 162 - 170

UDK 630.232.322
MPHTW 68.29.19.

P.S. Dmitriyev, T.N. Lyssakova, M.M. Tayzhanova

North Kazakhstan State University named after M. Kozybaeva, Petropavlovsk.
E-mail: pavel.dmitriyev.72@list.ru, tanya.lyss72@mail.ru, mukaramt@list.ru

METHOD FOR PRODUCING SAPROPEL EXTRACT
FOR USE AS FERTILIZER FOR GRAIN CROPS

Abstract. The leading industry in the regional economy is agriculture, especially the crop sector. In a
competitive market economy and growing environmental problems associated with agricultural activities, the use of
environmentally friendly fertilizers with low cost is required to increase crop yields. The aim of the study is to
develop a concentrated extract based on the organomineral resources of lakes and to use grain crops in presowing
treatment to increase yield. Why it is necessary to develop a method for obtaining the Saprolin extract of various
concentrations. Object of study: Organomineral accumulations of lakes. Today, scientific research on the use of
organic resources of lakes in agriculture, to improve the qualitative and quantitative indicators of agricultural
products, is moving to a new stage. It is proposed to use concentrated sapropel extract obtained on the basis of the
resources of local lakes in pre-sowing seed treatment as fertilizer.
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Introduction. The new proposed technology can give a significant environmental effect - it is
assumed that pre-sowing treatment with sapropel extract will contribute to the direct supply of seeds with
biologically active substances, as well as macro- and microelements. The economic effect can really be
expressed by an increase in the yield of environmentally friendly products at low cost, and the
environmental effect can have a long-term effect in the form of a contribution to the conservation of
natural soil fertility. Due to the fact that the North Kazakhstan region is a grain region, it is proposed to
use this extract when sowing grain crops.

Sapropel as an environmentally friendly and high-quality organomineral fertilizer is used for all types
of soils and all types of plants to increase productivity, which is an important condition, including for soils
degraded and degumified [1, 2]. The concentrated extract prepared on the basis of sapropel will become an
organomineral saturated structure that feeds the seeds of agricultural plants with resources.

Main part. The main research results are to create a technology for the production of sapropel extract
of optimal concentration; in determining its properties, in developing methods for presowing treatment of
seeds of agricultural crops with extract. As a result of the study, recommendations will be developed on
the rational use of local resources for the optimization and ecologization of agricultural nature
management, which will find practical application by nature users for the development of organic farming
in order to improve the quality and safety of food. This, in turn, contributes to an increase in the export of
organic products and the development of competitive, highly efficient entrepreneurial activities, which in
general will contribute to the socio-economic development ofthe region.

Necessary equipment: 700 ml beaker, 96 % ethanol, sapropel, methanol, distilled water, glass rod,
glass beakers, filter, scales, 3mm cuvettes, centrifuge, photometer, water bath, viscometer, conductivity
meter, pH meter, refractometer.

We take a glass glass of 700 ml, mix in it sapropel and ethyl alcohol 96 % in a ratio of 1: 1 (200 ml of
dirt and 200 ml of alcohol). Weigh sapropel (table 1):
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Table 1- The mass of sapropel during the experiment

[Nokasaresib Macca co cTakaHoM, rpavm Macca 6e3 cTakaHa, rpavMv
Macca canponenm 3% 222
Macca canponesv co CnvpTom 550 378

Mix the solution for 15 minutes at 110 rpm. 15 minutes after mixing, remove the optical density. For
this, part of the suspension must be centrifuged. Centrifugation takes place for 5 minutes at 2000 rpm in
glass cups, over 2000 rpm in plastic cups (figure 1). Then drain the liquid, pour into the cuvette and
directly determine the optical density. As a blank sample, use ethanol 96 %. Then repeat the steps again.

Figure 1- Centrifugation

Thus, the solution was mixed for 1 hour (figure 2).

Figure 2 - Mixing the solution
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Every 15 minutes, the optical density was determined. The following indicators were obtained
(table 2):

Table 2 - Indicators of the coefficient of optical density of the solution

Wavelength % (1 time) Coefficient % (2 times) % (3 times) % (4 times)
of optical density Coefficient of optical ~ Coefficient of optical ~ Coefficient of optical
density density density
364 24,5 223 28,7 381
400 29,6 25,2 161 233
440 35,6 322 21,8 30,7
490 48,6 46 332 453
540 61,2 58 432 56,4
590 67 64,7 51 58,6

After that, the resulting liquid is evaporated in a water bath at 40 ° (Figure 3). Weigh the dry residue.
The mass of dry residue was 0.131 grams.

Figure 3- Evaporation in a water bath

The remaining precipitate in a beaker is dissolved with distilled water in the same beaker to the mark
of 500 ml, mix well and leave to dissolve for a day, then remove the top layer, pass through a filter and
evaporate the purified solution in a water bath to a viscous consistency. Then we weigh the sapropel (200
grams) again, pour distilled water to the mark of 500 ml, leave to insist. We merge supernatants and repeat
the steps until the required amount of solution is obtained.

After receiving the required amount of solution, evaporate it in a water bath 3 times. Then you need to
find out the mass of the substance that is contained in this solution. We take a conical flask, weigh it on an
analytical balance to the fourth decimal place, then we collect a 1.0 mm solution into it (this amount of
solution is taken with a precision Mora pipette to avoid errors) and weighed again. The data obtained are
shown in table 3.

Table 3- The mass of the flask, the initial solution during the experiment

Indicator Weight, gram
Conical flask 42,0324
Conical flask after drying the solution 42,0393
Stock solution in a volume of 10 ml 10,005
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From the data of the table it turns out that in 10 ml of the initial solution contains 0.0069 grams of the
substance, respectively, in 1liter of 0.69 grams. Thus, the concentration of the initial solution is 0.69 g / L.

After measuring the concentration, we prepare another 3 solutions of different concentrations with a
volume of 100 ml and measure the following characteristics:

1) Determination of viscosity on a VPZh-4 viscometer. It is necessary to fix the time of fluid flow
through the capillary of a certain diameter. The diameter of the VPZh-4 viscometer is 0.73 mm. Before
measuring, it is necessary to fix the temperature of the room and measure the viscosity of distilled water.
The fixed flow time of the obtained solutions are presented in table 4.

Table 4 - the fixed time ofthe flow of solutions to determine their viscosity

Solution Dist. water Stock solution Solution Solution Solution
Measurement No. 0.69g/1) (051759g/1) 0.345g/1) 0.175g/1)
1 49,2 cek 48,78 cek 48,65 cek 48,25 cek 48,44 cek
2 48,88 cek 49,16 cek 48,65 cek 48,47 cek 48,37 cek
3 48,88 cek 49,16 cek 48,78 cek 48,48 cek 48,29 cek
4 48,58 cek 48,94 cek 48,75 cek 48,54 cek 48,35 cek
cpefHee 48,78 cek 49,09 cek 48,7 cex 48,5 cek 48,3 cek

We discard the time of the first measurement, and add up the results of the remaining measurements
and calculate the arithmetic mean. The room temperature at the time of measurement was 18.5 ° C.
Viscosity is determined by the following formula [3]:

- _ A
V= 5007 T xK, Sl)

where K is the constant of the viscometer (0.02743 mm:/ s2); T is the fluid flow time (in seconds); V is
the kinematic viscosity of the liquid (in mmz/ s); g - acceleration of gravity at the measurement site (in m
/ s2)

Thus, the kinematic viscosity of distilled water is equal to:

V= Sa07 X 48,78 cek X 0,02743 mMm2/c2 = 1,3391 mm2/c $2)

Kinematic viscosity ofthe initial solution (0.69 g/ I):

V= 507§ 49,09 cek x 0,02743 mm2/c2 = 1,3476 mm2/c 53)

Kinematic viscosity ofthe solution (0.5175 g/ I):

V= 307 % 48,7 cek x 0,02743 mm2/c2 = 1,3369 mm2/c $4)
Kinematic viscosity ofthe solution (0,345 g/ I):

V= 307 % 48,5 cek x 0,02743 mm2/c2 = 1,3314 mm2/c SS)
Kinematic viscosity ofthe solution (0,1725 g/ I):

V= 307 % 48,3 cek x 0,02743 mm2/c2 = 1,3259 mm2/c Se)

The viscosity ofthese solutions is presented in table 5.
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Table 5- the viscosity of the solutions

Solution Kinematic viscosity, mme/ s
Distilled water 1,3391
Stock solution (0.69 g/ 1) 1,3476
Solution (0.5175 g/ ) 1,3369
Solution (0.345 g/ 1) 1,3314
Solution (0.175 g/ 1) 1,3259

1) Determine the optical density of solutions at different wavelengths and cuvettes of different sizes:
10 mm, 20 mm and 30 mm (Figure 4)

Figure 4 - Photometer KFK-3-01 "30MZ"

The measurement results of the optical density of the initial solution (0.69 g / I) are presented in
table 6 :

Table s - Indicators of optical density of the solution (0.69 g/ )

wavelength Cuvette 10 mm % Cuvette 20 mm % Cuvette 30 mm %
400 374 12,8 477
440 533 259 133
490 68 424 27,6
540 778 55,6 413
590 84,2 65,4 52,7

The measurement results of the optical density of the solution (0.5175 g / 1) are presented in table 7:

Table 7- Indicators of optical density of the solution (0.5175 g/ I)

wavelength Cuvette 10mm % Cuvette 20 mm % Cuvette 30 mm %
400 422 179 7,56
440 57 R4 184
490 69,4 48 34
540 784 60,6 47
590 839 69,3 57,7
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The measurement results of the optical density ofthe solution (0.345 g / I) are presented in table s :

Table s - Indicators of optical density of the solution (0.345 g/ )

wavelength Cuvette 10mm % Cuvette 20 mm % Cuvette 30 mm %
400 62 36,6 219
440 72,8 521 36,9
490 82,2 65,9 52,8
540 88,1 75,3 64,2
590 91,6 815 719

The measurement results of the optical density ofthe solution (0.1725 g /1) are presented in table 9:

Table 9- Indicators of optical density of the solution (0.1725 g/ )

wavelength Cuvette 10 mm % Cuvette 20 mm % Cuvette 30 mm %
400 78,7 60,8 479
440 86,9 72 62,6
490 91,9 80,9 74,2
540 %b 86,6 81,8
590 97 D 86,9

1) The refractive index at the boundary of 3 phases. The refractive index is determined on a
refractometer. The measurement results of these solutions are presented in table 10.

Table 10 - The refractive index of solutions

Solution Refractive index
Stock solution (0.69 g/ 1) 1,330
Solution (0.5175 g/ 1) 1,333
Solution (0.345 g/ ) 1,334
Solution (0.175 g/ I) 1,330

1) Electrical conductivity. This indicator is measured on a conductivity meter. The measurement
results of the solutions are presented in table 11:

Table 11 - the conductivity ofthe solutions

Solution Conductivity, °S / cm
Stock solution (0.69 g/ 1) 290,9
Solution (0.5175 g/ 1) 235
Solution (0.345 g/ ) 1684
Solution (0.175 g/ ) 102,3

1) the pH ofthe solution. The measurement results are presented in table 12:

Table 12 - pH of solutions

Solution pH
Stock solution (0.69 g/ 1) 6,74
Solution (0.5175 g/ 1) 6,58
Solution (0.345 g/ ) 6,37
Solution (0.175 g/ ) 525

According to the table, it can be seen that the pH is <7. Thus, the environment of the resulting
solutions is acidic.
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The obtained results of the characteristics of the obtained Saprolin extract of various concentrations
can be summarized in a single table 13:

Table 13- Characteristics of the extract “Saprolin” of various concentrations

concentration %A (refractive AS/cmpH  concentration %A (refractive  ~S/cmpH  concentration

index) T density index) T density
(transmittance) viscosity (transmittance) viscosity
Electrical Electrical
conductivity conductivity
0,01875 133 80,9 1023 525 0,997 1,3259
0,0375 1334 65,9 1684 6,37 0,995 1,3314
0,056 1333 48 235 6,58 0,996 1,3369
0,075 133 424 290,9 6,74 0,995 1,3476

Based on the data obtained during the measurement of the characteristics of the sapropel extract of
different concentrations, it can be noted that the performance of the solutions are different. This can also
be seen in the graphs of the dependence ofthe concentration ofthe solution on all characteristics.

In increasing crop yields, a special role belongs to local organic fertilizers. Their significance is not
only that they are a rich source ofthe most valuable nutrients for plants - nitrogen, phosphorus, potassium,
calcium, magnesium, sulfur and others, but also that they activate microbiological processes in the soil,
increase the concentration of carbon dioxide in the ground and soil air, enrich the soil with humus. As a
result of this, the buffering of the soil increases, its physical and chemical properties, structure, water and
air conditions improve, the acidity and content of mobile aluminum decrease. All this creates the basis for
the effective use of organic and mineral fertilizers.

The concentrated extract “Saprolin” prepared on the basis of sapropel is an organ mineral saturated
structure that feeds the seeds of agricultural plants with resources, which allows increasing the yield of
grain crops.

Conclusion. The conducted research work allowed confirming the following conclusions:

1 Laboratory studies prove the effectiveness of the method of obtaining the extract “Saprolin” for the
treatment of seeds of grain crops, which can be obtained from organ mineral accumulations of lakes using
an organic harmless extracting.

2. "Saprolin™ is a stimulator of seed growth of grain crops, ie to a greater extent affects the
germination energy. Sapropel extract refers to stimulants of natural origin, which contains water-soluble
natural minerals. Improving plant nutrition through local natural resources of organic origin is
environmentally friendly at its core. This is a step towards the so-called organic farming, which is
admittedly progressive in terms of environmental protection.

MN.C. AmuTtpues, T.H. NlbicakoBa, M.M. TaiixxaHoBa
M. KpsblibaeB ThiHAarbl ConTYCTik KazaxctaH MeMneKeTnK yHuBepcuTeT” MeTponasioBCK

JN3HAL AALBINAAPEA APHANTAH ThILAATLLILW PETIHAE MAALANAHY YWHH
CAMPOME/b CbIrbIHABICHIH ANY 3A41CTEMEC1

AHHOTaums. Ouwlp 3KOHOMMKACbIHbLL, JKETEKW cafacbl - aybll LWapyawblibirbl, 3apece, eamax
Lapyawblbirsl. Bacekenec HapbIKThbIK 3KOHOMIKA XaraliblHAa XAHe ayblLlapyallbliblK Kbi3MeNMeH GaiinaHbICTbl
eCLL Kefle XKaTKaH 3KO0rusNbIK npobnemanap KesiHie AakbligapAbiH e TMALW MW apTThipy YLLIH 3KOMOMMs/bIK Tasa
ThILAMWbILUTAPAbl MaiifanaHy KakeT. 3epTTeyfll, MakcaTbl - Ke/Jepfl, OpraHOMMHepanibl pecypcTapbiHa
HEeM3LeNreH KOHLEHTPaLMsNaHTaH ChIrbIHABI aly YK3HE LUbITbIMAbIBIFBIH XOorapbinaTy YILiH A3HAI Aakbiigapabl
eH/ey Ke3wae naiiganaHy. HemkTeH apTYp/i KOHUEHTpauMsAarsl CanposivH ChirbIHALICLIH Ty 3/0LL XKacay KaeT?
3epTTey HbicaHbl: Ke/gepaL opraHOMUHEPan bl XUHaKTanybl.
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¥CbIHbI/ITAH >XaHa TEXHOMOrMA KopLuaraH opTara aitap/bluytaii acep eT” MyMKLIH canponenbfi CbirbiHAbIMEH
ery angblHAarbl eHfey TyKbiMgapabl 6uonoruanbik 6enceHAi 3aTTapMeH, COHbIMEH KaTap Makpo- XkK3aHe
MWKPO3/IEMEHTTEPMEH TiKeneli KamTamachl3 eTyre biknaa eTeni gereH 6omkam 6ap. SKOHOMUKa/IbIK TLWIMALIK
LUbIHBbIMEH 3KONOMMANbIK Ta3a eLUMHLL TeMeH 6arameH LUbIrbIMAbIIbITbIHBIH apTyblHAH KepiHesai, an 3KonorusblK
3(hheKT TOMbIPAKTbIH Taburn KyHapnblibIrblH CakTayra yfiec Typwige y3ak Mep3iM 60ibl acep eTyi MymKIH.
ConTYCTIK Ka3akcTaH 00/bICbl - aCTblK ankabbl 601raHAbIKTaH, 6y CbIrbIHAbIHLI A3HAI Aakbingap ceby KesiHge
naviganaHy ycblHblnagb!.

Canponenb 3KOMOMUAMBLIK Tasa >3He >Korapbl canasibl OpraHOMUHEpasnabl ThIHANTKbIW PeTwae eHiMAINIKTI
apTTbipy YLUiH TONbIPAKTbIH 6ap/biK TYPepiHe XaHe eciMAikTepaiH 6ap/bik TYPRepiHe, OHbIH iLLiHAE TO3raH >XaHe
MalicbI3gaHaplpblnraH TonbipakTap YLiH KongaHbinaabl, 6yn - maHbi3abl WapT. Canponens HeridiHge AaiblHhanraH
KOHUEHTpaTTa/IraH  CbIrbIHAbl  ayblILLAPYaLlblIbIK - eCIMAIKTEPIHIH TYKbIMbIH  PecypCcTapMeH KOpPeKTeHAipeTiH
OpraHoOMuHepanabl KaHbIKKaH KypblibiMra aiHanagpb!.

3epTTeyfiH Heri3ri HaTvbkenepi: OHTaNbl KOHLEHTpaumsaarbl canponesb ChbirbIHABICbIH &y TEXHOMOrMAChIH
KYPY; OHbIH KacMeTTepiH aHblKTayja, aybliapyallbl/iblK AaKblN4apblHbIH TYKbIMAAPbIH CbIrbIHAbIMEH €HAeYAiH
3[acTepLL Xacayja.

3epTTey HaTWXKeCiHAe ayblnllapyallbiiblK TaburaTTbl NaiifanaHygbl ourainaHabipy X3He 3KOM0rvAnaHabIpy
YwWiH OKeprifikTi pecypcTapgbl TWiMai  naiiganaHy 6oMblHIWA YCbIHbICTap »>kacanagpl, Onap Tabwrar
nainfanaHylibiiapra cana MeH Kayinci3gikTi >KakcapTy MakcaTblHAa OpraHvKa/iblK EriHWiiKTi gambiTy YLUiH
NpakTUKa/IblK KO/AaHbICbIH Tabagbl. Byn, e3 Ke3enHge, OpraHMKaNblK eHiMAEpAiH 3KCMOPTbIH yAraiTyra >kaHe
6acekere kabletn, korapbl TMIMAI K3CLUKEPLW KbI3METTI JambITyra biknan erefi, 6yn TyTacbiMeH aiMakTbIH
3/1eyMETTIK-3KOHOMUKaSIbIK JaMyblHa bIKMas eTeqr

TYWiiH cesgep: agicTeMe, canponenb ChirbIHAbIChI, ThIHANTKbILL, 4aKbiAAap, ECIMAIK LWapyaLlbibIrbl.

MN.C. AmuTtpues, T.H. NlbicakoBa, M.M. TaiixxaHoBa
CeBepo-KasaxcTaHCKuWi rocyapcTBeHHbIA yHuBepcuTeT uM. M. Ko3bi6aeBa, MeTponasnosck

METOANKA MONTYYEHUA SKCTPAKTA CAMPONENA ANTA NCTNOMb3OBAHNA
B KAYECTBE YAOBPEHWA ANA SEPHOBbIX KYJIbTYP

AHHOTauma. Bepfylleid oTpaciblo B 3KOHOMUKE 00/1aCTU ABNAETCA CEeNbCKOe XO3ACTBO, B OCOOGEHHOCTU
pacTeHNeBOLYECKMIA CEKTOP. B yCnoBusiX KOHKYPEHTHOW PbIHOYHOM 3KOHOMWKW M PacTYLLMX 3KONOTMYECKMX Npo6-
NeM, CBSI3aHHbIX C CE/Tb.CKOX03AMCTBEHHON AeATENbHOCTBIO, /19 MOBLILLIEHNS YPOXKAAHOCTW CETbCKOXO03AMCTBEHHbBIX
KynbTyp TpebyeTcsi MCMOMb30BaHME 3KOOTMYECKM YMCTbIX YAOOPEeHUid € HU3KOA cebecToMMocTbio. Llenbio
nccnefoBaHNA ABAseTcA pa3paboTka KOHLEHTPUPOBAHHOIO 3KCTPaKTa Ha OCHOBE OpraHOMUHepasIbHbIX PecypcoB
03ep W NpUMeHeHVe B NpeanoceBHOW 06paboTKe 3epHOBbIX Ky/bTyp A1A MOBbLILEHWS YPOXaNHOCTWU, ANS Yero
HeobXxoaMMo pa3paboTaTb MEeTOAMKY MOMyyYeHWUs 3KcTpakTa «CanponuH» pasHoi  KoHueHTpaumn. O6bekT
nccnefoBaHMA: OpraHOMUHePabHbIE HAKOMMEHUS 03ep.

HoBas npeanoXeHHas TEXHOMOMMUS MOXET AaTb 3HAUMTe/IbHbI/ IKOMOrMYecknil ahpeKT: npeanonaraeTcs, 4To
npeanoceBHas 06paboTKa 3KCTPaKTOM canponens GyAeT cnocobcTBOBaTh MPAMOI MOCTaBKe CEMsH GMONMOrMYECKH
aKTMBHbIX BELLECTB, a TakoKe MaKpo- U MUKPO3MEMEHTOB. DKOHOMUYECKUI 3(eKT LeACTBUTENLHO MOXET 6biTh
BbIPXKEH B YBEIMYEHUM YpOXas 3KOOTMYECKU YMCTbIX MPOAYKTOB MPU HU3KMX 3aTpaTax, a BO3AeiCcTBMe Ha
OKPY>KaloLLYy Cpefly MOXET WMeTb [JOMroCPOYHbIA 3(hheKT B BMAe BKMaja B COXPaHEHWe ECTECTBEHHOrO
nnogopoans nousbl. B cBA3n ¢ Tem, yto CeBepo-KasaxcTaHckas 06nacTb SBNAETCA 3epHOBOW, npefniaraercs
CMOJb30BaTh 3TOT IKCTPAKT MPU NOCEBE 3ePHOBLIX KYNbTYP.

Canponenb Kak 3KONOrM4ecKy YNCTOE U BbICOKOKAYeCTBEHHOE OpraHOMUHEpasibHOe YA006peHre UCnonb3yeTcs
4115 BCEX TUMOB MOYB W BCEX TMMOB PacTEHUIA A/ NOBbILLEHWS NPOLYKTUBHOCTH, YTO SBASETCS BaXKHbIM YCIOBUEM,
B TOM yucne AN ferpagypoBaHHbIX U AeryMMUPOBaHHbIX NOYB. KOHLEHTPUPOBaHHLIA 3KCTPaKT, MPUroTOB/EHHbI
Ha OCHOBe camponens, CTaHeT OpraHOMUHEPaIbHO HACbILLEHHOW CTPYKTYpOl, KOTOpas MWTaeT CemeHa
Ce/IbCKOXO03AACTBEHHbIX PACTEHUIA pecypcamu.

OCHOBHbIMM pe3ynbTaTaMn UCCNeA0BaHWIA ABNAIOTCA CO34aHVe TeXHOMOrK MoyyeHNs IKCTpaKTa canponens
ONTUMa/ILHON KOHLEHTPALMW; NPY ONpefieNeHnn ero CBOICTB, Npy pa3paboTke METOAO0B NPeAnoCceBHON 06pabOTKM
CEMSIH Ce/TbCKOXO03AMCTBEHHBIX KY/bTYpP 3KCTPaKTOM.

B pesynbTate wuccnefoBaHus 6yayT paspaboTaHbl PEKOMEHAAUWMU MO  pauvoHanbHOMY WCMOMb30BaHUIO
MECTHbIX PeCcypcoB Anf ONTUMM3ALUM W 3KOMOTM3aLumn CenbCKOX03ANCTBEHHOIO MPUPOAONOIb30BaHUSA, KOTOpbIe
HaligyT NpaKTUYecKoe MpYMEHEeHWEe Y MPUPOLOMNO0b30BaTeNell Ana pa3BmMTMS OpPraHUYeckoro 3emaefenus C Lesbio
MOBLILLEHUA KayecTBa M 6Ge3onacHOCTWM edbl. 3TO, B CBOK O4epefb, CMNOCOGCTBYET YBE/MUEHWIO 3KcropTa
OpraHMYecKMx MPOAYKTOB W pasBUTUK KOHKYPEHTOCMOCOOHOM, BbICOKOAM(EKTMBHON MpeanpUHUMATENbCKON
[esTenbHOCTH, KOTOpast B LieloM 6yaeT cnocobcTBoBaTh COLMANbHO-3KOHOMMYECKOMY Pa3BUTUIO PErMOHa.
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KntoueBble CMoBa: METOAMKA, 3KCTPaKT canponens, yooBpeHue, 3epHOBbIE Ky/bTypbl, PacTEHWEBOLUYECKUIA
CEKTOp.
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