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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Hydroponics offers a viable solution for obtaining plant
products that are rich in micronutrients and ultramicronutrients,
such as selenium. Selenium plays a crucial role in strengthening
the body's immune defense and acts as a potent antioxidant. Low
levels of selenium have been associated with an increased risk
of heart attacks, strokes, and cancer. Stevia rebaudiana Bertoni
(StB), a relatively new crop in plant cultivation, was the focus of
the present study. SrB has numerous medicinal and prophylactic
properties, and its leaves are rich in macro- and microelements,
vitamins, and diterpene glycosides. These diterpene glycosides,
when extracted from the plant material, exhibit a sweetness that
is 200-300 times greater than that of sugar. The study aimed
to investigate the effects of exogenous application of varying
amounts of selenium to the nutrient solution and foliar feeding
of SrB plants with a selenium aqueous solution. The productivity
of SrB and selenium accumulation in the leaves were assessed
under both hydroponic and soil cultivation conditions in the
Ararat Valley. Comparative analyses were also conducted on
biometric and biochemical indicators, as well as the productivity
of SrB cultivated using different fillers, including black volcanic
slag, red volcanic slag, and gravel, in hydroponic and soil
environments. The findings of this research hold practical
significance as they serve as a foundation for the development
of biotechnological approaches to enhance selenium enrichment
in various crops. By applying these strategies, crop cultivation
methods can be improved, and the selenium content in plant
products can be enhanced. This optimization of crop production
techniques can increase the nutritional value and potential
health benefits of selenium-enriched plant products.

Key words. Stevia rebaudiana Bertoni, Se, hydroponics, soil.

Introduction.

The development of biotechnologies that enrich plant
raw materials with organomineral microelements and
ultramicroelements is an important current problem.
Hydroponics is a solution that allows for the control of the
chemical composition of plant material through a nutrient
solution. The ultramicroelement selenium (Se) performs many
protective functions in the human body, such as strengthening the
immune system, acting as an antioxidant, and helping increase
lifespan. However, many studies have shown that 60-80% of the
population has an increased incidence of heart attacks, strokes,
and cancer due to low Se levels, as their daily intake is often
less than optimal. The World Health Organization recommends
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an average daily intake of 55-70 pg of Se for adults. The lack
of Se in food chains, and consequently in the human body, is
attributed to the low content of this element in the soil. Therefore,
it is necessary to develop measures to increase the Se content
in the soil-plant system. One way to address Se deficiency is
through the production of Se-enriched crop products. Various
countries have accumulated experience in fortifying crops such
as parsley, radish, dill, lettuce, garlic, and wheat with Se. The
Se content in agricultural crops ranges from 78 to 166 ug/kg,
depending on the geochemical conditions. On average, the Se
content in plants belonging to different families is up to 100 pg/
kg [1-5,6-12,13-20].

We conducted a study to investigate the impact of exogenously
adding varying amounts of Se to the nutrient solution and
applying Se solution through foliar nutrition on Se accumulation
in the leaves of Stevia plants.

The study aimed to enrich the plant material with Se and assess
the efficiency of hydroponics and soil cultivation in the Ararat
Valley. The research was based on the widespread use of Stevia
as a technical crop and considering the significant medical and
biological importance of Se.

Materials and methods.

The research was conducted between 2019 and 2022 at the
hydroponic Ararat Valley's experimental station of the National
Academy of Sciences of the Republic of Armenia. The study
involved both soil and hydroponic vegetation vessels, each
with an area of 1m? and three replicates. The Ararat Valley is
situated at an altitude of approximately 850-900 meters above
sea level and experiences a very dry climate, with an average
annual temperature of 11.0-11.8°C, a relative humidity of 40%,
and an average annual precipitation of 200-300 mm [21]. The
surrounding soils of the hydroponic institute are semi-desert,
loamy, and carbonate-based, with a humus content of 1.5-
2.5%. These soils are rich in phosphorus and potassium. In soil
culture, standard agricultural practices were followed, including
soil tillage, fertilization, loosening, regular watering, and weed
removal. In the hydroponic system, the plants were provided
with the nutrient solution recommended by Davtyan (Table 1)
[22]. Red and black volcanic slags, along with gravel particles
ranging from 3 to 15 mm in diameter, were used as the growing
medium. Prior to use, the filler material was disinfected with a
0.05% solution of KMnO4. The experimental crop chosen for
the study was Stevia rebaudiana Bertoni (Figure 1-2).
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Table 1. The nutrient solution recommended by Davtyan consisted of
various essential nutrients necessary for plant growth and development,
with their respective concentrations in g/m? of water.

The beginning Vegetative
Amount of . - .
nutrients of tpe vegetation groyvth Fertility period

period period
N-80-200 80 175 200
KNO, 580 580 580
NH,NO, - 170 170
(NH,),SO, - 175 175
CO(NH,)), - - 56
P-45-65 45 65 65
H,PO, 170 250 250
K- 310-350 310 310 350
K,SO, 170 170 170
S-100-150 100 150 150
Ca -150 150 150 150
CaSO,2H,0 640 640 640
Mg- 30-50 30 40 50
MgSO,7H,0 300 400 500
Microelements
FeCl,6H,0 or Fe,(SO,),9H,0 5-10
H,BO, 0.2
KMnO, or MnSO,4H,0 1-2
ZnCl, 0rZnSO,7H,0 0.4-0.8
CuSO,5H,0 0.2
Na,MoO, 0.2
CoCl,6H,0 or Co(NO,),6 H,0O 0.1
KI 0.2-1.0

Figure 1. SrB cutting (a) (b), general appearance at the beginning
of vegetation (c, d),) general appearance at the end of vegetation of
growth in soil and hydroponics.

Figure 2. Overall appearance of SrB in soil (a), in hydroponics (b),
and in various biospecimens (c).

Stevia rebaudiana Bertoni (SrB) is one of the youngest
agricultural crops in modern plant breeding and was introduced
to Armenia in 2009 as a new technical crop. It is a perennial
herb native to South and Central America, as well as northern
Mexico. SrB possesses numerous healing and preventive
properties. The leaves of StrB are abundant in vitamins (A, E,
C, beta-carotene, etc.), macro- and micro-elements, as well as
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diterpene glycosides such as stevioside, rebaudiosides A, B, C,
D, E, steviolbioside, and dulcoside A. Notably, the dry leaves
of SrB are 10-15 times sweeter than sugar, and the diterpene
glycosides isolated from the plant material are 200-300 times
sweeter than sugar [14,19,23].

Several biochemical analyses were conducted on vegetation in
the study. The vitamin C content in the vegetable raw material
was determined using the method described by Yermakov
[24]. The organic acids were analyzed using the "Water
Separations Modul 2695" (USA) according to Shomod-Nelson
[25,26]. The protein nitrogen content was determined using
the Kjeldahl method [27,28]. The analysis of extractives and
tannins was conducted according to the pharmacopoeia [29].
The quantification of photosynthetic pigments followed the
method developed by Vetstein [30,31]. Carotene content was
determined according to the method described by Sapozhnikov
[32], while flavonoids were analyzed using the method outlined
by Georgievsky [33].

Sampling, sample pretreatment, and determination of Se
concentrations in the soil and plant samples were carried
out following the state standard method EASC-19413-89.
This method relies on the reaction between selenite ions and
2,3-diaminonaphthalene in an acidic environment, leading to the
formation of 4,5-benzopiazoselenol [34,35]. Selenite ions were
utilized in the form of Se. The obtained data were subjected
to statistical analysis using Excel and following the guidelines
outlined by Dospechov [36].

Results and Discussion.

It is well known that Se accumulation in plants is influenced
by various factors, including the plant species, Se content in
the soil, soil properties (such as soil type, acidity, humus
content, total Se supply, and interactions with other mineral
elements), chemical form of Se, method of Se introduction
(such as spraying plants with Se solution or soaking seeds),
precipitation, and environmental temperature [2-3,8-11,15].
The bioaccumulation coefficient (BAC) is a measure of the ratio
of Se content in plants to Se content in soil. According to the
literature, the typical range of BAC for Se is from 0.2 to 0.6.
For example, when the black soil had insufficient Se content
(Se = 100 pg/kg), corn and sunflower plants accumulated Se
at levels of 107 ng/kg and 104 pg/kg, respectively, resulting
in BAC values of 1.07 and 1.04, respectively 1 . Despite the
semi-desert irrigated gray soils surrounding HPI having a low
Se content (Se = 40 pg/kg), the BAC values ranged from 1.3 to
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Table 2. Scheme of the experiment.

1(3ptlon Option description

1. control- digestion without Se addition

2. nutrient solution + 0,25 mg/L Se

3. nutrient solution + 0,5 mg/L Se

4. nutrient solution + 1,0 mg/L Se

5 nutrient solution + 1,0 mg/L Se
' +extra-root nutrition of plants with 0.001% Se solution

6. control - soil without Se addition, Se=40 ng/kg

- soil - extra-root nutrition of plants with 0.0005% Se
) solution

8. soil - extra-root nutrition of plants with 0.001% Se

solution

Table 3. Effect of Se on the content of diterpene glycosides in SrB under
hydroponic conditions, (%).

. . .. Rebaudioside Rebaudioside Rebaudioside Dulco-
Variant Stevioside A

B C side A
1 13,4 3,6 0,07 0,09 0,9
5 15,8 3,9 0,09 0,12 1,1

3.2, indicating Se enrichment (Figure 3a).

By employing foliar feeding of plants with Se solutions in both
hydroponic and soil cultivation systems, as well as the exogenous
addition of Se to the shoot nutrient solution, the accumulation
of Se in plant leaves can be enhanced. In hydroponics, the Se
accumulation ranges from 8 to 43 pg/kg, while in soil cultivation,
it ranges from 52 to 130 pg/kg (Figure 4a). Furthermore, foliar
feeding of plants in the soil with a 0.001% solution of Se leads
to a 2.5-fold increase in Se accumulation in leaves compared to
the control (variant 6). Similarly, in the case of foliar feeding of
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plants with a 0.001% solution of Se in hydroponics (variant 5),
Se accumulation in leaves increases by 1.3 times.

The addition of 1.0 mg/L Se to the nutrient solution in
hydroponics resulted in a 12% increase in yield compared to the
control (Figure 4b). Additionally, foliar feeding of plants with a
0.001% Se solution (variant 5) led to a 22% higher yield. Table
3 provides data indicating that Se also had a positive impact
on the content of diterpene glycosides in Stevia rebaudiana.
When 1.0 mg/L Se was present in the hydroponic nutrient
solution or when plants received extra-root nutrition with a
0.001% Se solution, the content of stevioside increased by 18%,
rebaudioside A by 8%, rebaudioside B by 28%, rebaudioside C
by 33%, and dulcoside A by 22%.

Hydroponic systems have been shown to outperform soil-
based systems in terms of various biological and biochemical
efficiency indicators. This superiority can be attributed to
the regulation of certain environmental abiotic factors in
hydroponics, which leads to improved nutrition and water-
air balance in plants, resulting in higher biological efficiency.
Consequently, hydroponic plants have exhibited better
performance than soil plants in several aspects, including plant
height (1.9), diameter (2.8), leaf and root length (1.4) (Fig. 5),
as well as dry weight of leaves (3.9 times) (options 1 and 6)
(Fig. 2 b). Furthermore, hydroponic plants showed higher levels
of extractive substances, proteins, stevioside, nitrogen (Fig. 6
a), carotene, vitamin C, and chlorophyll content (a+b) (1.1-1.2)
(Fig. 6 b). The only parameters in which hydroponic plants were
inferior to soil plants were the content of tannins (1.4 times) and
flavonoids (1.1 times) (Fig. 6 a).

The levels of organic acids in Stevia rebaudiana (SrB) leaves
did not significantly differ under different cultivation conditions.
Both hydroponic and soil cultivation resulted in a similar
decreasing order of organic acid content: malic acid > sorbic
acid > ascorbic acid > citric acid > genic acid > fumaric acid.
However, in the case of soil cultivation, SrB leaves exhibited a
lower content of malic acid (1.3 times), while showing higher
levels of ascorbic acid, tartaric acid, citric acid, and fumaric acid
(1.8; 2.6; 1.4; 17; 3.3 times) compared to hydroponically grown
plants.

The application of different fillers (black, red volcanic slag,
boulder) in hydroponic cultivation of SrB revealed that SrB
exhibited superior biometric characteristics (plant height: 1.6-
1.8; diameter: 1.8-2.3; leaf length: 3.2-3.7; stem length: 1.7-3.3;
root length: 1.2-1.3 times) (Fig. 8a) and higher efficiency (dry
weight of leaf, stem, root: 1.9-3.1; 2.9-4.3; 1.9-3.1 times) (Fig.
8b) compared to SrB cultivated in soil.

Moreover, black volcanic slag yielded the best results in terms
of SrB's biometric performance indices.

Conclusion.

Stevia rebaudiana (SrB) grown in hydroponics has been shown
to exhibit superiority in terms of yield, extractive substances,
proteins, stevioside, and malic acid content compared to
plants grown in soil. Hydroponic systems have been shown to
outperform soil-based systems in terms of various biological
and biochemical efficiency indicators, providing high crop
yield and high-quality products, even in areas with adverse
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growing conditions. Hydroponic systems allow flexibility and
intensification, providing high crop yield and high-quality
products, even in areas with adverse growing conditions. The
addition of exogenous Se to the hydroponic nutrient solution
results in an increase in Se content in the SrB plant material.
The highest Se content in SrB plant material was observed in
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hydroponics and soil when plants were foliar-fed with a 0.001%
solution of Se, supplemented with 1 mg/L Se in the nutrient
solution, and when the soil contained 40 pg/kg of Se. The
introduction of 1.0 mg/L Se in the nutrient solution and foliar
feeding of plants with a 0.001% Se solution resulted in a 22%
additional yield compared to the control.



Based on the provided search results, here are some practical
suggestions for enriching Stevia rebaudiana (SrB) plant material
with selenium and improving its efficiency:

1. Hydroponic cultivation: To ensure high efficiency and
enrich the plant material with Se, it is recommended to prefer the
hydroponic method of cultivation. Maintain a nutrient solution
with a concentration of 1 mg/L Se and provide additional foliar
feeding of plants with a 0.001% Se solution. Black volcanic
slag can be used as a filler in hydroponic systems, as it has
been shown to yield the best results in terms of SrB's biometric
performance indices.

2. Soil cultivation: To enrich the plant material with Se in
soil cultures of SrB, it is suggested to apply exfoliating foliar
feeding of plants with a 0.001% solution of Se.
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IIpoayKTUBHOCTH U 00OraieHue ceJIeHOM MeI0BOH TPaBbl
B YCJIOBHSIX THAPONOHUKH M MOYBBI B ApapaTcKoii 101uHe

M.A.Ba6axausu',B.A. YaByuisin?, K.B.Cumonsin?,
JLM.Kanausu', JL.B. JJapouusu’,A.I'.I'ykacau*,l11.C.
Bakapan’, JI.J.Oranecsin’

FI/II[pOHOHI/IKa Jac€T BO3MOXHOCTb  PCIIUTH HpO6J’[€My
NOJIyuCHUA PACTUTCIIbHBIX MMPOAYKTOB, OorarteIx
MUKPO3JIEMCHTAMHU u YABTPAMHUKPOSJICMCHTAMMU.

VYieTpamMukposseMeHT Se  (CeNieH) YKpeIuisieT HMMYHHYIO
3alIUTY OpraHM3Ma, SIBJISIETCS CHIIBHBIM aHTHOKCHIAHTOM.
VYCTaHOBIEHO, 4YTO  YBENMYCHHWE YacTOThl  MH(APKTOB,
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WHCYJIBTOB M OHKOJIOTMYEecKnX 3aboneBaHuii y 60-80%
HACCJICHHSI CBA3aHO C HU3KUM CoJiepKaHueM cencHa. O0beKToM
uccnenoBaHuid cimyxmia Stevia rebaudiana Bertoni (SrB) —
camasi MoJoJasi KyJbTypaB pacTeHHEBOACTBe. B ApmeHuto
uaTpoynupoBana B 2009 r., 061a1aeT MHOTHMH JICYCOHBIMU U
poHITaKTHUECKUMU cBOMcTBaMH. JIncThs SrB Gorarsl Makpo-
Y MUKpOdJIeMeHTamMu, ButamuHamu (A, E, C, 6eTta-kapoTuHOM U
Ip. ), TATEPIICHOBBIMU TITHKO3HIaMH ( CTCBHO3U, peOay TUO3HIBI
A, B, C, D, E, creBuon6uosun u nyiako3un-A). JuteprnecHoBsie
TJIMKO3U/IbI, BBIJEJIEHHBIE U3 PACTUTENBHOTO ChIphbs, B 200-
300 pa3 cmame caxapa.lccieqoBaHO BIUSTHUE IK30T€HHOTO
BHECEHHUSI PA3NIUYHBIX KOJUYECTB S€ B MHUTATEIbHBIA PacTBOP
U BHEKODHEBOW MOJAKOPMKHU PACTEHUU BOAHBIM PACTBOPOM
Se Ha mpoaykTUBHOCTH SrB u HakoruieHue Se B JHUCTBSIX B
YCIIOBUSIX THJIPOMOHUKM W TOYBBI B ApapaTCKOil AOJHHE.
Taxxke OBUIH TIPOBEACHBI CPABHUTCIBHBIC WCCICIOBAHUS
Mo OWOMETPUYCCKHM, OMOXMMHUYECKAM ITOKAa3aTeasIM M IO
MPOAYKTUBHOCTH SrB, KyIbTHBHPYEeMOro B  pa3AYHBIX
HATIOJTHUTENSAX (YePHBIN, KPacHBI BYJKaHUYCCKUH MUIAK,
rpaBuii) B YCJIOBUSX THIPONOHUKHA W TOYBHL [lodydeHHBIC
JTAHHBIC UMCIOT TPAKTUYECKOE 3HAUYCHUE, TaK KaK MOTYT OBITh
ITOJIOXKEHEBI B OCHOBY Pa3pabOTKH OMOTEXHOJIOTHU 00OTalCHUS
CEJIbCKOXO03SIUCTBEHHBIX KYJIbTYP CEJICHOM.

KuoueBblie cjioBa: MeoBas Tpasa, Se, THAPONOHKKA, TTOYBa.
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