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ȯȱȹȱȾȴɃȱȽȶȴȱ ȼȱȽȿȼȽɇ ȼȬȽȾȱȹȴȵ
Ȱȷɋ ȼȬȳȮȴȾȴɋ

ȻȼȴȺȼȴȾȱȾȹɇɁ ȹȬȻȼȬȮȷȱȹȴȵ Ƚȱȷȱȶɂȴȴ

ʋɼʂ 633.11:581.132

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʢʦʤʧʣʝʢʩʘ ʟʝʣʝʥʳʭ
ʧʠʛʤʝʥʪʦʚ ʫ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ

ʆ. ʉ. ɸʤʫʥʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ
10 ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ
ʫʨʦʚʥʷ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʤʧʦʥʝʥʪʦʚ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ
ʨʘʩʪʝʥʠʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʭʣʦʨʦʬʠʣʣʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʣʠʩʪʴʷʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ
ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʚ ʨʝʛʠʦʥʝ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ (r = 0,64). ɺʳʩʦʢʦʫʨʦ-
ʞʘʡʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ 2022 ʛʦʜʘ ʙʳʣʠ ʩʦʨʪʘ ʅʘʛʨʘʜʘ, ʂʘʤʝʥʢʘ ʠ ʄʘʨʛʘʨʠʪʘ (3,33…3,60
ʪ/ʛʘ). ɺ ʠʟʫʯʝʥʥʦʤ ʥʘʙʦʨʝ ʩʦʨʪʦʚ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ
ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʨʦʷʚʣʝʥʠʠ ʨʝʘʢʮʠʠ ʥʘ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʩʦ ʩʪʦʨʦʥ  rʬʣʘʛʦʚʳʭ ʣʠʩʪʴʝʚ.
ʅʘʠʙʦʣʴʰʠʡ ʧʦ ʧʣʦʱʘʜʠ ʬʣʘʛ-ʣʠʩʪ (13,7 ʩʤ2) ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʦʨʪʘ ʅʘʛʨʘʜʘ ʠ ʇʨʠʦʢʩʢʘʷ,
ʥʘʠʤʝʥʴʰʫʶ – ʩʦʨʪʘ ʋʣʴʷʥʦʚʩʢʘʷ 105 (8,7 ʩʤ2) ʠ ʊʨʠʟʦ (7,1 ʩʤ2). ɺʝʣʠʯʠʥʘ ʜʘʥʥʦʛʦ
ʧʨʠʟʥʘʢʘ ʟʘʚʠʩʝʣʘ ʦʪ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ (r = 0,74). ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ
ʚʦ ʬʣʘʛ-ʣʠʩʪʴʷʭ ʚ ʬʘʟʳ «ʢʦʣʦʰʝʥʠʝ», «ʤʦʣʦʯʥʘʷ ʠ ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ» ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʬʦʥʜʘ ʟʝʣʝʥʳʭ ʧʠʛ-
ʤʝʥʪʦʚ. ʉʦʨʪʘ ʋʣʴʷʥʦʚʩʢʘʷ 105, ʊʨʠʟʦ ʠ ʁʦʣʜʳʟ ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦ-
ʨʦʬʠʣʣʘ ʚ ʧʝʨʠʦʜ «ʢʦʣʦʰʝʥʠʝ – ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ», ʦʙʝʩʧʝʯʠʚ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ-
ʟʥʘʢʦʚ «ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ» (r = 0,84) ʠ «ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ» (r = 0,80). ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚʦ ʬʣʘʛ-ʣʠʩʪʴʷʭ, ʜʦʩʪʦʚʝʨʥʦ (ʧʨʠ p
Ò 0,05) ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʣʦʱʘʜʴʶ ʬʣʘʛ-ʣʠʩʪʘ (r = -0,81), ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ
(r = 0,81) ʠ ʤʘʩʩʦʡ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (r = 0,0,83), ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʚ ʧʝʨʠʦʜ ʢʦʣʦʰʝʥʠʷ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʚʳʩʦʪʘ, ʤʘʩʩʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʣʦʱʘʜʴ ʬʣʘʛ-ʣʠ-
ʩʪʘ, ʭʣʦʨʦʬʠʣʣ

Formation of morphological features and a complex of green pigments
in spring wheat varieties zoned in the Kirov region

O. S. Amunova
Federal Agricultural Research Centre of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract. Ten varieties of soft spring wheat cultivated in the Kirov region were studied in
the experimental field of the North-East FARC to identify the level of correlation of yield com-
ponents with morphological characteristics of plants and the amount of chlorophyll contained in
the leaves. It is shown that the yield of wheat in the region is due to the height
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of plants (r = 0.64). The Nagrada, Kamenka and Margarita varieties were high-yielding in the
conditions of 2022 (3.33...3.60 t/ha). In the studied set of varieties, significant genetic diversity
was revealed in the manifestation of the reaction to vegetation conditions from the side of the
flag leaves. The largest fiag-leaf by area (13.7 cm2) was formed by the varieties Nagrada
and Priokskaya, the smallest by the varieties Ulyanovskaya 105 (8.7 cm2) and Trizo (7.1 cm2).
The value of this feature depended on the height of the plants (r = 0.74). The determination of
the chlorophyll content in flag leaves during the earing, milk and wax ripeness phases showed
the presence of statistically significant quantitative changes in the structure of the fund of green
pigments. The varieties Ulyanovskaya 105, Trizo and Yoldyz were distinguished by a high content
of chlorophyll during the "earing – wax ripeness" period, providing high indicators of the signs
"grain mass of the main ear" (r = 0.84) and "grain mass from the plant" (r = 0.80).
It was found that the amount of chlorophyll contained in the flag leaves significantly
(at p Ò 0.05) correlates with the area of the flag leaf (r = -0.81), plant height (r = 0.81) and dry
matter mass (r = 0.0.83) formed during the earing period.

Keywords: yield, height, dry matter weight, flag leaf area, chlorophyll

ʇʨʦʙʣʝʤʘ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ
ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɺʦʣʛʦ-
ɺʷʪʩʢʦʛʦ. ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʧʨʝ-
ʧʷʪʩʪʚʫʶʱʠʭ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ: ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʘʣʦʧʣʦʜʦ-
ʨʦʜʥʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ, ʥʝʨʘʚʥʦʤʝʨʥʘʷ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥ-
ʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʧʠʬʠʪʦʪʠʡ ʛʨʠʙʥʳʭ
ʙʦʣʝʟʥʝʡ ʠ ʜʨ. ɺ ʩʣʦʞʥʦʤ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʚʘʞ-
ʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʩʦʨʪʘʤ, ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʢ ʫʩʣʦʚʠʷʤ ʧʦʯ-
ʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʦʩʫʱʝʩʪ-ʚʣʷ-
ʝʪʩʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʦ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝ-
ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ ʚ ʬʠʪʦʮʝʥʦʟʝ [1]. ʆʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠ-
ʪʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʧʫʪʝʤ
ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʫ ʨʘʩʪʝʥʠʡ [2]; ʜʨʫʛʠʝ ʩʚʷʟʳʚʘʶʪ ʝʝ ʩ
ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [3]; ʪʨʝʪʴʠ ʨʝʰʘʶʱʝʝ
ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʶʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʘʩʩʠʤʠʣʷʪʦʚ ʚ ʧʦʣʴʟʫ
ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ [4]. ʅʦ ʚʩʝ ʤʥʝʥʠʷ ʩʚʦʜʷʪʩʷ ʢ ʪʦʤʫ,
ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʣʶʙʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ
ʨʘʙʦʪʦʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʘ ʦʮʝʥʢʘ ʝʛʦ ʩʪʨʫʢʪʫʨ ʠ ʬʫʥʢʮʠʡ
ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʟʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.
ʇʦʩʢʦʣʴʢʫ ʦʙʱʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʢ ʠ ʦʙʱʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ
ʬʦʪʦʩʠʥʪʝʟʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʫ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʫʨʦʚʥʷ ʚʟʘʠʤʦ-
ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʪʝʥʠʡ ʠ ʢʦʤʧʣʝʢʩʦʤ
ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʠ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʫʨʦʞʘʡ-
ʥʦʩʪʠ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 10 ʥʘʠʙʦʣʝʝ
ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ
ʧʰʝʥʠʮʳ: ɹʘʞʝʥʢʘ ʠ ʅʘʛʨʘʜʘ (ʂʠʨʦʚʩʢʘʷ ʦʙʣ.); ʄʘʨʛʘʨʠʪʘ ʠ ʋʣʴʷʥʦʚʩʢʘʷ 105
(ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣ.); ʀʨʝʥʴ (ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣ.); ʂʘʤʝʥʢʘ (ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣ.);
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ʇʨʠʦʢʩʢʘʷ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ.); ʁʦʣʜʳʟ (ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ); ʃʠʢʘʤʝʨʦ
(ʌʨʘʥʮʠʷ); ʊʨʠʟʦ (ɻʝʨʤʘʥʠʷ). ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2022 ʛʦʜʫ ʥʘ
ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʩ. ʂʨʘʩʥʦʝ, ʛ. ʂʠʨʦʚ). ʇʦʯʚʘ ʫʯʘʩʪʢʘ
ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ɻ ʣʶʚʠʠ ʧʝʨʤʩʢʠʭ
ʛʣʠʥ. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: pH 4,8, ʩʦʜʝʨʞʘʥʠʝ P2O5 – 191, K2O – 130
ʤʛ/ʢʛ ʧʦʯʚʳ (ʧʦ ʂʠʨʩʘʥʦʚʫ), ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ī 2,02 % (ʧʦ ʊʶʨʠʥʫ). ʆʙʨʘ-
ʙʦʪʢʘ ʧʦʯʚʳ ʚʢʣʶʯʘʣʘ ʨʘʥʥʝʚʝʩʝʥʥʝʝ ʙʦʨʦʥʦʚʘʥʠʝ, ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ
ʫʜʦʙʨʝʥʠʡ (N16P16K16 ʢʛ/ʛʘ ʜ.ʚ.), ʧʨʝʜʧʦʩʝʚʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ ʠ ʧʦʩʣʝʧʦʩʝʚʥʦʝ
ʧʨʠʢʘʪʳʚʘʥʠʝ. ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ ʜʚʫʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ
11,2 ʤ2. ʉʝʤʝʥʘ ʩʝʷʣʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʩʧʝʣʫʶ ʧʦʯʚʫ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 6 ʤʣʥ
ʚʩʭʦʞʠʭ ʟʝʨʝʥ ʥʘ 1 ʛʘ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪ
ʫʨʦʞʘʷ ʠ ʦʮʝʥʢʫ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʤʝʪʦʜʠʢʘʤ [5, 6]. ʀʥʜʝʢʩʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʦʧʨʝ-
ʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʷ ʫʨʦʚʥʷ ʭʣʦʨʦʬʠʣʣʘ SPAD 502 Plus (N-ʪʝʩʪʝʨʘ
SPAD 502) (Japan) ʚ ʬʘʟʳ «ʢʦʣʦʰʝʥʠʝ», «ʤʦʣʦʯʥʘʷ ʠ ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ».

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʝʛʝʪʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʦʥʪʦʛʝʥʝʟʘ ʧʰʝʥʠʮʳ
ʧʨʦʭʦʜʠʣ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʢ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘ-
ʪʫʨʘʭ ʚʦʟʜʫʭʘ ʠ ʙʣʠʟʢʦʤʫ ʢ ʥʦʨʤʝ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʝʛʦ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘ 5…7 ʩʫʪʦʢ. ɼʘʥʥʳʝ ʫʩʣʦʚʠʷ ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʨʘʟʚʠʪʠʝ ʢʦʨ-
ʥʝʚʳʭ ʛʥʠʣʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʯʘʩʪʠʯʥʫʶ ʛʠʙʝʣʴ ʚʩʭʦʜʦʚ. ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ
ʩʦʨʪʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 77,3 % ʚ ʧʨʝʜʝʣʘʭ ʦʪ 95,0 ʜʦ 61,0 % ʫ ʩʦʨʪʦʚ
ʅʘʛʨʘʜʘ ʠ ʋʣʴʷʥʦʚʩʢʘʷ 105 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʝʬʠʮʠʪ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʢʘʷ ʩʨʝʜ-
ʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʝ ʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ,
ʫʩʢʦʨʠʣʠ ʩʦʟʨʝʚʘʥʠʝ ʧʰʝʥʠʮʳ ʥʘ 4…6 ʩʫʪʦʢ; ʦʙʱʠʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʫ ʩʦʨʪʦʚ
ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʩʦʩʪʘʚʠʣ 77…85 ʩʫʪʦʢ. ʂ ʫʙʦʨʢʝ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 368 (ʫ ʩʦʨʪʘ ʋʣʴʷʥʦʚʩʢʘʷ 105) ʜʦ 506 ʰʪ./ʤ2 (ʫ
ʩʦʨʪʘ ʅʘʛʨʘʜʘ) ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 448 ʰʪ./ʤ2. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ
ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʠʣʘ 3,15 ʪ/ʛʘ.

ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʚ 2022 ʛʦʜʫ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʪʦʡ
ʩʪʝʙʣʷ (r = 0,64, ʟʥʘʯʠʤʦ ʧʨʠ p Ò 0,05), ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʝʩʥʦ ʩʚʷʟʘʥʘ
ʩ ʤʘʩʩʦʡ ʨʘʩʪʝʥʠʷ (r = 0,79) ʠ ʧʣʦʱʘʜʴʶ ʬʣʘʛ-ʣʠʩʪʘ (r = 0,74). ʊʝʩʥʘʷ ʩʚʷʟʴ
ʧʨʠʟʥʘʢʦʚ ʝʱʝ ʨʘʟ ʜʦʢʘʟʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ
ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʧʨʦʜʫʢʮʠ-
ʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [7]. ɺʳʩʦʪʘ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʨʘʩʪʝʥʠʡ, ʠʛʨʘʝʪ ʚʘʞ-
ʥʫʶ ʨʦʣʴ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ 2022 ʛʦʜʫ ʩʬʦʨ-
ʤʠʨʦʚʘʣʩʷ ʥʠʟʢʠʡ ʩʪʝʙʣʝʩʪʦʡ, ʘ ʧʦʩʢʦʣʴʢʫ ʫʜʣʠʥʝʥʠʝ ʩʪʝʙʣʷ ʧʰʝʥʠʮʳ ʧʨʦʠʩ-
ʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʝʨʭʥʝʛʦ (ʧʦʜʢʦʣʦʩʦʚʦʛʦ) ʤʝʞʜʦʫʟʣʠʷ [8], ʬʣʘʛ-ʣʠʩʪʴʷ
ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʭ ʩʦʨʪʦʚ (ʋʣʴʷʥʦʚʩʢʘʷ 105, ʃʠʢʘʤʝʨʦ, ʊʨʠʟʦ) ʙʳʣʠ ʨʘʩʧʦʣʦ-
ʞʝʥʳ ʥʠʞʝ, ʯʝʤ ʫ ʚʳʩʦʢʦʨʦʩʣʳʭ ʩʦʨʪʦʚ (ʅʘʛʨʘʜʘ, ʂʘʤʝʥʢʘ, ʄʘʨʛʘʨʠʪʘ),
ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʱʘʣʠʩʴ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʦʨʪʘ ʬʦʨʤʠʨʦʚʘʣʠ ʥʠʟʢʫʶ
ʫʨʦʞʘʡʥʦʩʪʴ (ʪʘʙʣ.1).

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ ʟʘʚʠʩʠʪ
ʦʪ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ʆʜʥʠʤ ʠʟ ʢʦʩʚʝʥʥʳʭ ʠʥʜʝʢʩʦʚ ʬʦʪʦʩʠʥʪʝ-ʪʠ-
ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ [9]. ʆʧʨʝʜʝʣʝʥʠʝ ʝʛʦ
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ʢʦʣʠʯʝʩʪʚʘ ʚ ʣʠʩʪʴʷʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʠ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ (ʢʦ-
ʣʦʰʝʥʠʝ, ʤʦʣʦʯʥʘʷ ʠ ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ) ʩ ʧʦʤʦʱʴʶ N-ʪʝʩʪʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ
ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ ʢʘʢ ʧʦ ʫʨʦʚʥʶ, ʪʘʢ ʠ ʧʦ
ʜʠʥʘʤʠʢʝ (ʨʠʩ. 1).

ʊʘʙʣʠʮʘ 1
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ

ʉʦʨʪ ʋʨʦʞʘʡʥʦʩʪʴ,
ʪ/ʛʘ

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʨʘʩʪʝʥʠʷ
(ʬʘʟʘ ʢʦʣʦʰʝʥʠʷ)

ʚʳʩʦʪʘ, ʩʤ ʤʘʩʩʘ ʩʫʭʦʛʦ
ʚʝʱʝʩʪʚʘ, ʛ

ʧʣʦʱʘʜʴ
ʬʣʘʛ-ʣʠʩʪʘ, ʩʤ2

ʈʘʥʥʝʩʧʝʣʳʝ
ʅʘʛʨʘʜʘ 3,33 81,8* 1,88 13,7*
ɹʘʞʝʥʢʘ 3,06 77,9 1,98* 11,6
ʀʨʝʥʴ 2,74 78,3 1,54 10,0

ʉʨʝʜʥʝʩʧʝʣʳʝ
ʄʘʨʛʘʨʠʪʘ 3,60* 81,2 2,00* 10,8
ʂʘʤʝʥʢʘ 3,54 86,0* 2,16* 12,6
ʁʦʣʜʳʟ 3,38 77,8 1,76 11,5
ʋʣʴʷʥʦʚʩʢʘʷ 105 3,19 72,3 1,58 8,7
ʇʨʠʦʢʩʢʘʷ 3,03 76,4 1,69 13,7*
ʊʨʠʟʦ 2,83 60,8 1,66 7,1
ʃʠʢʘʤʝʨʦ 2,79 64,6 1,81 10,2

ʅʉʈ05 0,43 6,6 0,19 2,7

ʈʠʩ. 1. ʀʥʜʝʢʩʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ
ʠ ʝʛʦ ʜʠʥʘʤʠʢʘ ʚ ʧʝʨʠʦʜ «ʢʦʣʦʰʝʥʠʝ – ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ»

ʉʦʛʣʘʩʥʦ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 1), ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʚ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ
ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 30,4 ʜʦ 36,5 ʝʜ. ʧʨʠʙʦʨʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ
ʫ ʩʦʨʪʘ ʁʦʣʜʳʟ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ – ʫ ʩʦʨʪʘ ʊʨʠʟʦ. ɿʥʘʯʠʤʦ ʚʳʩʦʢʠʝ ʢ ʩʨʝʜʥʝʤʫ ʧʦ
ʚʳʙʦʨʢʝ (34,5 ʝʜ. ʧʨ.) ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʦʚ ʀʨʝʥʴ ʠ ʃʠʢʘʤʝʨʦ,
ʟʥʘʯʠʤʦ ʥʠʟʢʠʝ ī ʫ ʩʦʨʪʦʚ ʅʘʛʨʘʜʘ, ʂʘʤʝʥʢʘ ʠ ʄʘʨʛʘʨʠʪʘ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʠʜʥʦ,
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ʯʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ
ʪʘʢʞʝ ʠʤʝʣʘ ʩʦʨʪʦʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʂ ʬʘʟʝ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ
ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʀʨʝʥʴ ʠ ʄʘʨʛʘʨʠʪʘ, ʥʘʙʣʶʜʘʣʘʩʴ
ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʦʬʠʣʣʘ ʚ ʣʠʩʪʴʷʭ. ʄʘʢʩʠʤʘʣʴʥʳʡ
ʨʦʩʪ (9,5…15,5 %) ʦʪʤʝʯʘʣʠ ʫ ʩʦʨʪʦʚ ʁʦʣʜʳʟ, ʊʨʠʟʦ ʠ ʋʣʴʷʥʦʚʩʢʘʷ 105.
ʂ ʥʘʩʪʫʧʣʝʥʠʶ ʬʘʟʳ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥ-
ʪʦʚ ʟʥʘʯʠʤʦ ʩʥʠʞʘʣʦʩʴ ʫ ʚʩʝʭ ʩʦʨʪʦʚ. ɽʩʣʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʩʥʠʞʝʥʠʝ ʩʦ-
ʩʪʘʚʠʣʦ 22,3 %, ʪʦ ʫ ʩʦʨʪʘ ʀʨʝʥʴ ʦʥʦ ʙʳʣʦ ʥʘʠʙʦʣʴʰʠʤ ī 41,6 %, ʘ ʫ ʩʦʨʪʦʚ
ʁʦʣʜʳʟ, ʋʣʴʷʥʦʚʩʢʘʷ 105 ʠ ʊʨʠʟʦ ʥʝ ʧʨʝʚʳʩʠʣʦ 15 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʬʘʟʫ
ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʣʠʩʪʴʷ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʩʦʨʪʦʚ ʩʦʜʝʨʞʘʣʠ ʪʘʢʦʝ ʞʝ ʢʦʣʠ-ʯʝ-
ʩʪʚʦ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ, ʯʪʦ ʚ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʩʪʝʥʠʷʤ ʜʦ-
ʩʪʘʪʦʯʥʦ ʜʦʣʛʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʪʴ
ʟʝʨʥʦʚʢʫ, ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ, ʥʘʢʦʧʣʝʥʥʦʝ ʢ ʬʘʟʝ ʚʦʩʢʦʚʦʡ
ʩʧʝʣʦʩʪʠ, ʟʥʘʯʠʤʦ (ʧʨʠ p Ò 0,05) ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ
(r = 0,84) ʠ ʨʘʩʪʝʥʠʷ (r = 0,80), ʦʜʥʘʢʦ, ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʥʝ ʧʦʚʣʠʷʣʦ,
ʧʦʩʢʦʣʴʢʫ ʚ 2022 ʛʦʜʫ ʦʥʘ ʟʘʚʠʩʝʣʘ ʦʪ ʙʠʦʤʘʩʩʳ.

ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʤʦʨʬʦʣʦʛʠ-ʯʝ-
ʩʢʠʭ ʧʨʠʟʥʘʢʘʭ ʨʘʩʪʝʥʠʡ 10 ʩʦʨʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ (ʚʳ-
ʩʦʪʘ, ʤʘʩʩʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʣʦʱʘʜʴ ʬʣʘʛ-ʣʠʩʪʘ), ʠ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʶ ʢʦ-
ʣʠʯʝʩʪʚʝ ʭʣʦʨʦʬʠʣʣʘ, ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʘ-
ʚʠʩʠʤʦʩʪʠ (ʨʠʩ. 2…4).

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚʦ ʬʣʘʛ-ʣʠʩʪʴʷʭ ʦʪ ʚʳʩʦʪʳ

ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚʦ ʬʣʘʛ-ʣʠʩʪʴʷʭ
ʦʪ ʤʘʩʩʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ
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ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚʦ ʬʣʘʛ-ʣʠʩʪʴʷʭ ʦʪ ʠʭ ʧʣʦʱʘʜʠ

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʨʪʘ ʩ ʙʦʣʴʰʦʡ ʙʠʦʤʘʩʩʦʡ ʠ ʢʨʫʧʥʳʤ ʬʣʘʛ-ʣʠʩʪʦʤ
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʣʦʨʦʬʠʣʣʘ. ɺʳʷʚʣʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ
ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʦʛʫʪ ʙʳʪʴ
ʦʙʫʩʣʦʚʣʝʥʳ ʫʩʣʦʚʠʷʤʠ ʚʝʛʝʪʘʮʠʠ. ɽʩʣʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʥʠ ʥʘʡʜʫʪ ʧʦʜ-
ʪʚʝʨʞʜʝʥʠʝ, ʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʭʣʦʨʦʬʠʣʣʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʩ ʧʦʤʦʱʴʶ N-
ʪʝʩʪʝʨʘ, ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ
ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ.

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, ʫʨʦʞʘʡʥʦʩʪʴ 10 ʚʦʟʜʝ-ʣʳʚʘ-
ʝʤʳʭ ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʟʘʚʠʩʝʣʘ ʦʪ ʚʳʩʦʪʳ
ʨʘʩʪʝʥʠʡ. ɺ ʠʟʫʯʝʥʥʦʤ ʥʘʙʦʨʝ ʩʦʨʪʦʚ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝ ʚ ʧʨʦʷʚʣʝʥʠʠ ʨʝʘʢʮʠʠ ʥʘ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʬʣʘʛʦʚʳʭ
ʣʠʩʪʴʝʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚʦ ʬʣʘʛ-ʣʠʩʪʴʷʭ
ʚ ʬʘʟʳ ʢʦʣʦʰʝʥʠʷ, ʤʦʣʦʯʥʦʡ ʠ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʝʡ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʬʦʥʜʘ ʟʝʣʝʥʳʭ ʧʠʛ-
ʤʝʥʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚʦ ʬʣʘʛ-ʣʠ-
ʩʪʴʷʭ, ʜʦʩʪʦʚʝʨʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʣʦʱʘʜʴʶ ʬʣʘʛ-ʣʠʩʪʘ, ʚʳʩʦʪʦʡ
ʨʘʩʪʝʥʠʡ ʠ ʤʘʩʩʦʡ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ.
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ʋɼʂ 633.111.1+633.112.1

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ

ʃ. ʇ. ɹʘʡʢʘʣʦʚʘ1, ʖ. ʀ. ʉʝʨʝʙʨʝʥʥʠʢʦʚ2

1ʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,
ʛ. ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

2ʋʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʨʪʦʠʩʧʳʪʘʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ
ʬʠʣʠʘʣʘ ʌɻɹʋ «ɻʦʩʩʦʨʪʢʦʤʠʩʩʠʷ»

ʧʦ ʂʨʘʩʥʦʷʨʩʢʦʤʫ ʢʨʘʶ ʠ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ,
ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ, ʧ. ɽʤʝʣʴʷʥʦʚʦ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʷʨʦʚʦʡ
ʧʰʝʥʠʮʳ. ɺ ʯʠʩʣʦ ʟʘʜʘʯ ʚʭʦʜʠʣʠ ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʠ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ
ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʶ, ʩʙʦʨʫ ʩʳʨʦʛʦ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ. ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ
ʠʩʩʣʝʜʦʚʘʥʠʡ 21 ʩʦʨʪʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʫʯʰʠʤʠ ʧʦ ʩʙʦʨʫ ʙʝʣʢʘ
ʚ ʩʨʝʜʥʝʨʘʥʥʝʡ ʛʨʫʧʧʝ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41, ʇʘʤʷʪʠ
ɺʘʚʝʥʢʦʚʘ; ʚ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ – ɻʦʥʝʮ, ʆʤʩʢʘʷ 44, ʂʫʨʘʛʠʥʩʢʘʷ 2 ʠ ʇʨʝʜʛʦʨʥʘʷ;
ʚ ʩʨʝʜʥʝʧʦʟʜʥʝʡ ʛʨʫʧʧʝ – ɹʝʣʫʭʘ, ʖʥʠʦʥ; ʚ ʛʨʫʧʧʝ ʪʚʸʨʜʦʡ ʧʰʝʥʠʮʳ – ʆʤʩʢʘʷ ʩʪʝʧʥʘʷ.
ʕʪʠ ʩʦʨʪʘ ʷʚʣʷʶʪʩʷ ʣʫʯʰʠʤʠ ʚ ʩʚʦʠʭ ʛʨʫʧʧʘʭ ʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ
ʩʦʨʪʘ ɹʝʣʫʭʘ. ʃʫʯʰʠʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʛʨʫʧʧʝ ʩʨʝʜʥʝʧʦʟʜʥʠʭ ʩʦʨʪʦʚ – ʖʥʠʦʥ ʠ
ʃʠʜʝʨ 80. ʉʨʝʜʥʝʧʦʟʜʥʠʝ ʩʦʨʪʘ ʦʪʣʠʯʘʶʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʩʙʦʨʦʤ ʙʝʣʢʘ (ʩʳʨʦʛʦ ʙʝʣʢʘ –
1,11 ʪ/ʛʘ, ʧʝʨʝʚʘʨʠʤʦʛʦ – 0,74 ʪ/ʛʘ), ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʩʨʝʜʥʝʨʘʥʥʠʝ,
ʩʨʝʜʥʝʩʧʝʣʳʝ (ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ – ʧʦ 1,04 ʠ 0,70 ʪ/ʛʘ) ʠ ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ (0,98 ʠ 0,66 ʪ/ʛʘ).
ʍʫʜʰʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪʤʝʯʝʥ ʫ ʪʚʸʨʜʦʡ ʧʰʝʥʠʮʳ (ʩʙʦʨ ʩʳʨʦʛʦ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ
ʩʦʩʪʘʚʠʣ 0,79 ʠ 0,53 ʪ/ʛʘ). ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʛʨʫʧʧʝ ʨʘʥʥʝʩʧʝ-
ʣʳʭ ʩʦʨʪʦʚ ʧʦʣʫʯʝʥʳ ʫ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 16 ʠ ʂʘʥʩʢʘʷ; ʚ ʛʨʫʧʧʝ ʩʨʝʜʥʝʨʘʥʥʠʭ –ʅʦʚʦʩʠʙʠʨ-
ʩʢʘʷ 29, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41; ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ – ʂʨʘʩʥʦ-ʷʨʩʢʘʷ 12
ʠ ɸʣʪʘʡʩʢʘʷ 75; ʩʨʝʜʠ ʩʨʝʜʥʝʧʦʟʜʥʠʭ ʩʦʨʪʦʚ – ɹʝʣʫʭʘ. ɺ ʛʨʫʧʧʝ ʩʦʨʪʦʚ
ʪʚʸʨʜʦʡ ʧʰʝʥʠʮʳ ʚʳʩʦʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ ʆʘʟʠʩ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʳʨʦʡ ʙʝʣʦʢ, ʧʝʨʝʚʘʨʠʤʳʡ ʙʝʣʦʢ

Productivity of spring wheat in the Krasnoyarsk region

L.P. Baykalova1, Yu.I. Serebrennikov2

1Krasnoyarsk state agricultural university,
Krasnoyarsk, Russian Federation

2Uyar state variety testing plot branch
of FSBI “Gossortcommission” on the Krasnoyarsk region

and Republic Khakassia,
Krasnoyarsk region, s. Yemelyanovo, Russian Federation

Abstract. The purpose of the research is to determine the productivity of spring wheat
varieties. The tasks included the assessment of varieties and groups of ripeness of spring wheat
by yield, content, collection of raw and digestible protein. In the course of field studies of 21
varieties of spring wheat, it was found that the best for protein collection in the mid-early group
are the varieties Novosibirsk 31, Novosibirsk 41, Memory of Vavenkov; in the middle-ripe group
– Gonets, Omsk 44, Kuraginskaya 2 and Foothill; in the middle-late group – Belukha, Union; in
the durum wheat group – Omsk steppe. In addition, these varieties are the best in their groups
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and in terms of yield, with the exception of the Belukha variety. The best yields
in the group of medium-late varieties are Union and Leader 80. Mid-late varieties yield the high-
est protein harvest (crude protein – 1.11 t/ha, digestible – 0.74 t/ha). This is followed by
decreasing mid-early, mid-ripe (in each group – 1.04 and 0.70 t/ha) and early-ripening varieties
(0.98 and 0.66 t/ha). The worst result belongs to durum wheat (the collection of raw and digestible
protein was 0.79 and 0.53 t/ha). In terms of protein content, the best results in the group
of early-ripening varieties were obtained in Novosibirsk 16 and Kansk; in the group of medium-
early varieties – in Novosibirsk 29, Novosibirsk 31, Novosibirsk 41; among medium-ripe varieties –
in Krasnoyarsk 12 and Altai 75; among medium-late varieties – in Beluga. In the group of
durum wheat varieties, the Oasis variety has the best results.

Keywords: raw protein, digestible protein

ʇʰʝʥʠʮʘ ʷʨʦʚʘʷ – ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ
ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦ-
ʚʠʷʭ ʫʨʦʞʘʡʥʦʩʪʴ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [1].
ɺ ʉʠʙʠʨʠ ʧʰʝʥʠʮʘ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝ-
ʨʘʪʫʨ, ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʂʘʢ
ʩʣʝʜʩʪʚʠʝ – ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝ
ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [2]. ɺ. ɸ. ʉʘʧʝʛʘ ʠ ɻ. ʐ. ʊʫʨʩʫʤʙʝʢʦʚʘ [3] ʫʪʚʝʨ-
ʞʜʘʶʪ, ʯʪʦ «… ʧʰʝʥʠʮʝ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ
ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʨʤʦʚʳʤ ʟʝʨʥʦʤ».

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝ-
ʥʠʮʳ. ɿʘʜʘʯʠ – ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʠ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʫʨʦʞʘʡʥʦ-
ʩʪʠ, ʩʦʜʝʨʞʘʥʠʶ, ʩʙʦʨʫ ʩʳʨʦʛʦ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ 2019…2021 ʛʛ. ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʧʳʪʘʥʠʝ
21 ʩʦʨʪʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʚ ʪ. ʯ. 19 ʩʦʨʪʦʚ ʤʷʛʢʦʡ ʠ 2 ʩʦʨʪʦʚ ʪʚʸʨʜʦʡ ʷʨʦʚʦʡ
ʧʰʝʥʠʮʳ. ɺʩʷ ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʢʦʡ ʛʦʩʩʦʨʪʦʠʩ-
ʧʳʪʘʥʠʷ [4, 5]. ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ – ʋʷʨʩʢʠʡ ɻʉʋ, ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʡ ʚ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ. ʇʦʯʚʘ – ʚʳʱʝʣʦʯʝʥʥʳʡ ʯʝʨʥʦʟʸʤ, ʧʨʝʜʰʝ-
ʩʪʚʝʥʥʠʢ – ʯʸʨʥʳʡ ʧʘʨ. ɿʘʢʣʘʜʳʚʘʣʠ ʦʧʳʪʳ ʚ ʯʝʪʳʨʸʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʩ
ʨʝʥʜʦʤʠʟʘʮʠʝʡ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʋʯʸʪʥʘʷ ʧʣʦʱʘʜʴ – 25,0 ʤ2. ʇʦ-
ʩʝʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 4,0 ʤʣʥ ʚʩʭʦʞʠʭ
ʟʸʨʝʥ/ʛʘ. ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ – ʩʦʛʣʘʩʥʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʠʥʷ-
ʪʳʤ ʜʣʷ ʜʘʥʥʦʡ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ. ɺʥʦʩʠʣʠ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ (ʢʫ-
ʨʠʥʳʡ ʧʦʤʸʪ – 50 ʪ/ʛʘ), ʪʘʢ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ (ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ (44
ʢʛ/ʛʘ N-NO3), ʜʚʦʡʥʦʡ ʩʫʧʝʨʬʦʩʬʘʪ (52 ʢʛ/ʛʘ P2O5)). ɼʣʷ ʧʦʩʝʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ
ʩʝʷʣʢʫ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ Wintersteiger, ʘ ʜʣʷ ʫʙʦʨʢʠ – ʢʦʤʙʘʡʥ ʩʝʣʝʢʮʠʦʥ-
ʥʦʛʦ ʪʠʧʘ ʉʘʤʧʦ 500. ʂʘʯʝʩʪʚʝʥʥʳʝ ʘʥʘʣʠʟʳ (ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʧʦ
ʂʴʝʣʴʜʘʣʶ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʟʦʥʘʣʴʥʦʡ ʂʨʘʩʥʦʷʨʩʢʦʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ
ʣʘʙʦʨʘʪʦʨʠʝʡ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʦʮʝʥʢʠ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ,
ʩʙʦʨ ʩʳʨʦʛʦ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ.

ʄʷʛʢʘʷ ʧʰʝʥʠʮʘ ʩʦʩʪʦʷʣʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ: ʨʘʥʥʝʩʧʝʣʳʝ (ʩʪʘʥʜʘʨʪ –
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15), ʩʨʝʜʥʝʨʘʥʥʠʝ (ʩʪʘʥʜʘʨʪ – ɸʣʪʘʡʩʢʘʷ 70), ʩʨʝʜʥʝʩʧʝʣʳʝ
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(ʩʪʘʥʜʘʨʪ –ɸʣʪʘʡʩʢʘʷ 75), ʩʨʝʜʥʝʧʦʟʜʥʠʝ (ʩʪʘʥʜʘʨʪ – ʃʠʜʝʨ 80). ɺ ʛʨʫʧʧʝ ʪʚʸʨ-
ʜʦʡ ʧʰʝʥʠʮʳ ʩʪʘʥʜʘʨʪ – ʩʦʨʪ ʆʘʟʠʩ.

ɺ ʟʦʥʝ ʂʨʘʩʥʦʷʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ. ʄʝʪʝʦ-
ʫʩʣʦʚʠʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʸʭ ʣʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʣʠʯʘʣʠʩʴ ʢʘʢ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʘʢ ʠ
ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʧʝʨʠʦʜ «2 ʜʝʢʘʜʘ ʤʘʷ – 1 ʜʝʢʘʜʘ ʩʝʥʪʷʙʨʷ»
ʩʘʤʘʷ ʧʨʦʭʣʘʜʥʘʷ – 2 ʜʝʢʘʜʘ ʩʝʥʪʷʙʨʷ (9,43 °ʉ), ʘ ʩʘʤʘʷ ʪʸʧʣʘʷ – 1 ʜʝʢʘʜʘ ʠʶʣʷ
(19,17 °ʉ). ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦ 2 ʜʝʢʘʜʝ ʠʶʣʷ,
ʤʘʢʩʠʤʘʣʴʥʦʝ – ʚ 3 ʜʝʢʘʜʝ ʠʶʣʷ (ʨʠʩ. 1).

ʈʠʩ. 1. ɺʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2019…2021 ʛʛ.

ʅʘʠʤʝʥʴʰʠʡ ɻʊʂ – ʚʦ 2 ʜʝʢʘʜʝ ʠʶʣʷ, ʥʘʠʙʦʣʴʰʠʡ – ʚ 3 ʜʝʢʘʜʝ ʠʶʣʷ (ʨʠʩ.
2). ɻʊʂ ʧʦʟʚʦʣʷʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʪʝʧʝʥʴ ʫʚʣʘʞʥʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʝʨʠ-
ʦʜʘ.

ʈʠʩ. 2. ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 2019…2021 ʛʛ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ 3 ʛʦʜʘ
ʦʪʤʝʯʝʥʘ: ʫ ʩʦʨʪʘ ʕʢʩʪʨʘ (ʨʘʥʥʝʩʧʝʣʳʡ); ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41,
ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ (ʩʨʝʜʥʝʨʘʥʥʠʝ); ɻʦʥʝʮ, ʆʤʩʢʘʷ 44, ʂʫʨʘʛʠʥʩʢʘʷ 2, ʇʨʝʜʛʦʨ-
ʥʘʷ (ʩʨʝʜʥʝʩʧʝʣʳʝ); ʖʥʠʦʥ (ʩʨʝʜʥʝʧʦʟʜʥʠʡ); ʆʤʩʢʘʷ ʩʪʝʧʥʘʷ (ʪʚʸʨʜʘʷ ʧʰʝ-
ʥʠʮʘ) (ʪʘʙʣ. 1). ʇʦ ʛʨʫʧʧʘʤ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ – ʫ ʩʨʝʜʥʝʧʦʟʜʥʠʭ ʩʦʨʪʦʚ (7,59
ʪ/ʛʘ). ɼʘʣʝʝ ʧʦ ʫʙʳʚʘʥʠʶ – ʩʨʝʜʥʝʩʧʝʣʳʝ (6,91 ʪ/ʛʘ), ʩʨʝʜʥʝʨʘʥʥʠʝ (6,20), ʨʘʥ-
ʥʝʩʧʝʣʳʝ (6,15) ʠ ʪʚʸʨʜʘʷ ʧʰʝʥʠʮʘ (5,07 ʪ/ʛʘ).

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚʳʜʝʣʠʣʠʩʴ ʩʦʨʪʘ: ʅʦʚʦʩʠʙʠʨʩʢʘʷ 16, ʂʘʥʩʢʘʷ
(ʨʘʥʥʝʩʧʝʣʳʝ); ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41 (ʩʨʝʜʥʝʨʘʥʥʠʝ); ʂʨʘʩʥʦ-
ʷʨʩʢʘʷ 12, ɸʣʪʘʡʩʢʘʷ 75 (ʩʨʝʜʥʝʩʧʝʣʳʝ); ɹʝʣʫʭʘ, ʉʚʠʨʝʣʴ (ʩʨʝʜʥʝʧʦʟʜʥʠʝ); ʆʘ-
ʟʠʩ (ʪʚʸʨʜʘʷ ʧʰʝʥʠʮʘ) (ʪʘʙʣ. 2).



12

ʊʘʙʣʠʮʘ 1
ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʪ/ʛʘ

ʉʦʨʪ 2019 ʛ. 2020 ʛ. 2021 ʛ. ʉʨʝʜʥʝʝ
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15 5,84 6,81 6,10 6,25
ʂʘʥʩʢʘʷ 5,63 6,38 4,92 5,64
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 16 5,16 5,98 5,71 5,61
ʕʢʩʪʨʘ 7,14 7,43 6,68 7,08
ɸʣʪʘʡʩʢʘʷ 70 5,33 6,15 5,19 5,55
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29 5,74 6,09 5,47 5,77
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31 6,43 7,24 6,59 6,75
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41 6,25 7,22 6,20 6,55
ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ 6,64 6,17 6,40 6,40
ɸʣʪʘʡʩʢʘʷ 75 6,56 6,21 5,27 6,01
ɻʦʥʝʮ 7,55 8,42 8,23 8,07
ʂʨʘʩʥʦʷʨʩʢʘʷ 12 5,79 6,72 5,40 5,97
ʂʫʨʘʛʠʥʩʢʘʷ 2 7,10 6,89 6,92 6,97
ʆʤʩʢʘʷ 44 6,83 7,84 7,81 7,49
ʇʨʝʜʛʦʨʥʘʷ 6,77 7,41 6,66 6,95
ʃʠʜʝʨ 80 7,81 8,57 7,39 7,92
ɹʝʣʫʭʘ 7,56 7,65 8,21 7,81
ʉʚʠʨʝʣʴ 6,89 5,74 6,22 6,28
ʖʥʠʦʥ 7,59 7,71 9,80 8,37
ʆʘʟʠʩ 5,60 5,47 2,77 4,61
ʆʤʩʢʘʷ ʩʪʝʧʥʘʷ 5,70 5,55 5,35 5,53

ʅʉʈ05 ɸ ʩʦʨʪ 0,45 0,56 0,42 0,27
ʅʉʈ05 ɹ ʛʦʜ - - - 0,10
ʅʉʈ05 ɸ×ɹ - - - 0,48

ʊʘʙʣʠʮʘ 2
ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, %

ʉʦʨʪ ʉʳʨʦʡ ʙʝʣʦʢ ʇʝʨʝʚʘʨʠʤʳʡ ʙʝʣʦʢ
2019 ʛ. 2020 ʛ. 2021 ʛ. ʩʨʝʜʥʝʝ 2019 ʛ. 2020 ʛ. 2021 ʛ. ʩʨʝʜʥʝʝ

ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15 16,8 15,5 16,4 16,23 11,3 10,4 11,0 10,88
ʂʘʥʩʢʘʷ 17,5 15,0 16,9 16,47 11,7 10,1 11,3 11,03
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 16 18,2 16,7 16,8 17,23 12,2 11,2 11,3 11,55
ʕʢʩʪʨʘ 14,8 13,8 14,6 14,40 9,9 9,2 9,8 9,65
ɸʣʪʘʡʩʢʘʷ 70 16,7 15,4 16,5 16,20 11,2 10,3 11,1 10,85
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29 17,2 16,9 17,7 17,27 11,5 11,3 11,9 11,57
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31 18,5 15,8 17,0 17,10 12,4 10,6 11,4 11,46
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41 18,8 16,2 16,4 17,13 12,6 10,9 11,0 11,48
ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ 17,1 15,2 16,1 16,13 11,5 10,2 10,8 10,81
ɸʣʪʘʡʩʢʘʷ 75 15,4 15,8 15,7 15,63 10,3 10,6 10,5 10,47
ɻʦʥʝʮ 14,5 14,5 14,9 14,63 9,7 9,7 10,0 9,80
ʂʨʘʩʥʦʷʨʩʢʘʷ 12 17,4 15,7 16,0 16,37 11,7 10,5 10,7 10,97
ʂʫʨʘʛʠʥʩʢʘʷ 2 15,5 14,3 14,4 14,73 10,4 9,6 9,6 9,87
ʆʤʩʢʘʷ 44 16,1 14,8 14,4 15,10 10,8 9,9 9,6 10,12
ʇʨʝʜʛʦʨʥʘʷ 14,0 14,0 14,2 14,07 9,4 9,4 9,5 9,42
ʃʠʜʝʨ 80 14,9 13,3 14,2 14,13 10,0 8,9 9,5 9,47
ɹʝʣʫʭʘ 16,5 15,4 15,5 15,80 11,1 10,3 10,4 10,59
ʉʚʠʨʝʣʴ 15,8 15,2 13,8 14,93 10,6 10,2 9,2 10,01
ʖʥʠʦʥ 14,4 13,2 13,6 13,73 9,6 8,8 9,1 9,20
ʆʘʟʠʩ 17,1 15,2 14,9 15,73 11,5 10,2 10,0 10,54
ʆʤʩʢʘʷ ʩʪʝʧʥʘʷ 16,5 14,5 15,2 15,40 11,1 9,7 10,2 10,32
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ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʠ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ ʣʠʜʠʨʫʝʪ ʩʨʝʜʥʝʨʘʥʥʷʷ
ʛʨʫʧʧʘ (16,77 ʠ 11,23 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʦ ʫʙʳʚʘʥʠʶ ʜʘʣʝʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ
ʨʘʥʥʝʩʧʝʣʳʝ ʩʦʨʪʘ (ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʙʝʣʢʘ – 16,08, ʧʝʨʝʚʘʨʠʤʦʛʦ – 10,78 %);
ʪʚʸʨʜʘʷ ʧʰʝʥʠʮʘ (15,57 ʠ 10,43 %); ʩʨʝʜʥʝʩʧʝʣʳʝ ʩʦʨʪʘ (15,09 ʠ 10,11 %); ʩʨʝʜ-
ʥʝʧʦʟʜʥʠʝ (14,65 ʠ 9,82 %).

ʇʦ ʩʙʦʨʫ ʙʝʣʢʘ ʚ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʧʦ-
ʣʫʯʝʥʳ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ; ʣʫʯʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʨʝʜʥʝʨʘʥʥʝʡ ʛʨʫʧʧʝ –ʅʦʚʦ-
ʩʠʙʠʨʩʢʘʷ 31, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41, ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ; ʚ ʩʨʝʜʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ –
ɻʦʥʝʮ, ʆʤʩʢʘʷ 44, ʂʫʨʘʛʠʥʩʢʘʷ 2 ʠ ʇʨʝʜʛʦʨʥʘʷ; ʚ ʩʨʝʜʥʝʧʦʟʜʥʝʡ – ɹʝʣʫʭʘ,
ʖʥʠʦʥ; ʠʟ ʩʦʨʪʦʚ ʪʚʸʨʜʦʡ ʧʰʝʥʠʮʳ – ʆʤʩʢʘʷ ʩʪʝʧʥʘʷ (ʪʘʙʣ. 3).

ʊʘʙʣʠʮʘ 3
ɺʢʣʘʜ ʩʦʨʪʘ ʠ ʛʨʫʧʧʳ ʩʧʝʣʦʩʪʠ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʩʙʦʨ ʙʝʣʢʘ, ʪ/ʛʘ

ʉʦʨʪ
ʉʙʦʨ ʩʳʨʦʛʦ ʙʝʣʢʘ ʉʙʦʨ ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ

2019 ʛ. 2020 ʛ. 2021 ʛ. ʩʨʝʜʥʝʝ 2019 ʛ. 2020 ʛ. 2021 ʛ. ʩʨʝʜʥʝʝ

ʅʦʚʦʩʠʙʠʨʩʢʘʷ 15 0,98 1,06 1,00 1,01 0,66 0,71 0,67 0,68
ʂʘʥʩʢʘʷ 0,98 0,96 0,83 0,92 0,66 0,64 0,56 0,62
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 16 0,94 1,00 0,96 0,97 0,63 0,67 0,64 0,65
ʕʢʩʪʨʘ 1,06 1,02 0,97 1,02 0,71 0,69 0,65 0,68
ɸʣʪʘʡʩʢʘʷ 70 0,89 0,95 0,86 0,90 0,60 0,63 0,57 0,60
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29 0,99 1,03 0,97 0,99 0,66 0,69 0,65 0,67
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31 1,19 1,14 1,12 1,15 0,80 0,77 0,75 0,77
ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41 1,18 1,17 1,02 1,12 0,79 0,78 0,68 0,75
ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ 1,14 0,94 1,03 1,03 0,76 0,63 0,69 0,69
ɸʣʪʘʡʩʢʘʷ 75 1,01 0,98 0,83 0,94 0,68 0,66 0,55 0,63
ɻʦʥʝʮ 1,09 1,22 1,23 1,18 0,73 0,82 0,82 0,79
ʂʨʘʩʥʦʷʨʩʢʘʷ 12 1,01 1,06 0,86 0,98 0,68 0,71 0,58 0,65
ʂʫʨʘʛʠʥʩʢʘʷ 2 1,10 0,99 1,00 1,03 0,74 0,66 0,67 0,69
ʆʤʩʢʘʷ 44 1,10 1,16 1,12 1,13 0,74 0,78 0,75 0,76
ʇʨʝʜʛʦʨʥʘʷ 0,95 1,04 0,95 0,98 0,64 0,70 0,63 0,65
ʃʠʜʝʨ 80 1,16 1,14 1,05 1,12 0,78 0,76 0,70 0,75
ɹʝʣʫʭʘ 1,25 1,18 1,27 1,23 0,84 0,79 0,85 0,83
ʉʚʠʨʝʣʴ 1,09 0,87 0,86 0,94 0,73 0,58 0,57 0,63
ʖʥʠʦʥ 1,09 1,02 1,33 1,15 0,73 0,68 0,89 0,77
ʆʘʟʠʩ 0,96 0,83 0,41 0,73 0,64 0,56 0,28 0,49
ʆʤʩʢʘʷ ʩʪʝʧʥʘʷ 0,94 0,80 0,81 0,85 0,63 0,54 0,54 0,57

ʅʉʈ05 ɸ ʩʦʨʪ 0,07 0,08 0,06 0,04 0,05 0,06 0,04 0,03
ʅʉʈ05 ɹ ʛʦʜ - - - 0,02 - - - 0,01
ʅʉʈ05 ɸ×ɹ - - - 0,07 - - - 0,05

ʇʦ ʛʨʫʧʧʘʤ ʩʧʝʣʦʩʪʠ ʩʦʨʪʦʚ ʥʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʙʝʣʢʘ ʧʦʣʫʯʠʣʠ ʫ ʩʨʝʜʥʝ-
ʧʦʟʜʥʠʭ (ʩʳʨʦʛʦ ʙʝʣʢʘ – 1,11 ʠ 0,74 ʪ/ʛʘ – ʧʝʨʝʚʘʨʠʤʦʛʦ ʙʝʣʢʘ), ʫ ʩʨʝʜʥʝʨʘʥʥʠʭ
ʠ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʧʦ 1,04 ʠ 0,70 ʪ/ʛʘ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʥ-
ʥʝʩʧʝʣʳʭ – 0,98 ʠ 0,66 ʪ/ʛʘ, ʪʚʸʨʜʘʷ ʧʰʝʥʠʮʘ (0,79 ʠ 0,53 ʪ/ʛʘ).
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ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ
ʧʦʣʫʯʝʥʳ ʚ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʩʦʨʪʦʚ –ʅʦʚʦʩʠʙʠʨʩʢʘʷ 16 ʠ ʂʘʥʩʢʘʷ; ʚ ʛʨʫʧʧʝ
ʩʨʝʜʥʝʨʘʥʥʠʭ ʩʦʨʪʦʚ – ʅʦʚʦʩʠʙʠʨʩʢʘʷ 29, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31 ʠ ʅʦʚʦʩʠʙʠʨʩʢʘʷ
41; ʚ ʛʨʫʧʧʝ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ – ʂʨʘʩʥʦʷʨʩʢʘʷ 12 ʠ ɸʣʪʘʡʩʢʘʷ 75. ʅʘʠʙʦʣʴ-
ʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʩʨʝʜʥʝʧʦʟʜʥʝʡ ʛʨʫʧʧʝ ʧʦʣʫʯʝʥʦ ʫ ɹʝʣʫʭʠ; ʩʨʝʜʠ ʩʦʨʪʦʚ
ʪʚʸʨʜʦʡ ʧʰʝʥʠʮʳ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʝʪ ʩʦʨʪ ʆʘʟʠʩ.

ʉʨʝʜʥʝʧʦʟʜʥʠʝ ʩʦʨʪʘ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʦʟʚʦʣʷʶʪ ʩʦʙʠʨʘʪʴ ʙʦʣʴʰʝ ʙʝʣʢʘ ʩ
ʛʝʢʪʘʨʘ, ʯʝʤ ʩʦʨʪʘ ʜʨʫʛʠʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʧʨʦʩʣʝʞʠʚʘ-
ʝʪʩʷ ʠ ʚ ʩʣʫʯʘʝ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ. ʇʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ
ʧʦʣʫʯʝʥʳ ʫ ʩʦʨʪʦʚ ʅʦʚʦʩʠʙʠʨʩʢʘʷ 31, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 41, ʇʘʤʷʪʠ ɺʘʚʝʥʢʦʚʘ
(ʩʨʝʜʥʝʨʘʥʥʷʷ ʛʨʫʧʧʘ); ɻʦʥʝʮ, ʆʤʩʢʘʷ 44, ʂʫʨʘʛʠʥʩʢʘʷ 2 (ʩʨʝʜʥʝʩʧʝʣʘʷ ʛʨʫʧʧʘ);
ɹʝʣʫʭʘ (ʩʨʝʜʥʝʧʦʟʜʥʷʷ ʛʨʫʧʧʘ); ʆʤʩʢʘʷ ʩʪʝʧʥʘʷ (ʪʚʸʨʜʘʷ ʧʰʝʥʠʮʘ).
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ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ
ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ

ɻ. ɸ. ɹʘʪʘʣʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʇʦʣʫʯʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʛʝʥʦʪʠʧʳ ʦʟʠʤʦʡ ʨʞʠ, ʷʨʦ-
ʚʳʭ ʧʰʝʥʠʮʳ, ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ.
ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʧʝʨʝʜʘʥʳ ʩʦʨʪʘ: ̫ ʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ ʊʝʤʧ, ʷʯ-
ʤʝʥʴ ɺʠʪʨʫʤ. ɺ ɻʦʩʨʝʝʩʪʨ ʚʢʣʶʯʝʥʳ ʠ ʜʦʧʫʱʝʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ
ʩ 2022 ʛ. ʷʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ ʅʘʛʨʘʜʘ, ʦʚʝʩ ʧʣʝʥʯʘʪʳʡ ʌʘʣʝʥʝʮ, ʩ 2023 ʛ. – ʦʟʠʤʘʷ
ʨʦʞʴ ɹʘʪʠʩʪ, ʷʯʤʝʥʴ ʷʨʦʚʦʡ ɹʦʷʨʠʥ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʠʤʘʷ ʨʦʞʴ, ʷʨʦʚʳʝ ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, ʦʚʝʩ, ʩʦʨʪʘ

Some results of studies in the field of cereal breeding

G. A. Batalova
Federal Agricultural Research Centre of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract. New promising breeding genotypes of winter rye, spring wheat, barley and oats
were obtained to create new competitive varieties. The following varieties were transferred to the
State Variety Test: spring soft wheat Temp, barley Vitrum. The State Register includes and al-
lowed for use in production from 2022 spring soft wheat Nagrada, covered oats Falenets, from
2023 - winter rye Batiste, barley spring Boyarin.

Keywords: winter rye, spring wheat, barley, oats, varieties

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʷʝʪ
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ ʚʦ ʚʩʝʭ ʝʝ ʨʝʛʠʦʥʘʭ ʜʣʷ
ʩʦʟʜʘʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʩʦʨʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʪʘʙʠʣʴʥʳʡ ʨʦʩʪ ʧʨʦ-
ʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʝʨʥʘ. ʆʙʝʩ-
ʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʳʨʴʝʤ
– ʘʢʪʫʘʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ɸʇʂ ʩʪʨʘʥʳ, ʥʦ ʠ ʜʣʷ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʧʨʦ-
ʚʦʜʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ
ʩ ɼʦʢʪʨʠʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʟʝʨ-
ʥʦʤ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠ-
ʞʝʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 95 % ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ
ʠʤʧʦʨʪʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ ʦʪʝʯʝʩʪʚʝʥʥʳʭ
ʩʦʨʪʦʚ (https://mcx.gov.ru/upload/iblock/3e5/3e5941f295a77fdcfed2014f82ecf37f. pdf).
ʉʨʝʜʠ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʦʡ ʢ ʫʩʣʦʚʠʷʤ ɺʦʣʛʦ-ɺʷʪ-
ʩʢʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʦʟʠʤʘʷ ʨʦʞʴ (Secale cereale L.), ʟʝʨʥʦ ʢʦʪʦʨʦʡ
ʠʩʧʦʣʴʟʫʶʪ ʚ ʭʣʝʙʦʧʝʯʝʥʠʠ ʠ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʥʘ ʢʦʨʤ ʩʢʦʪʫ [1…4].
ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʨʦʞʴ ʚʳʨʘʱʠʚʘʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ. ɿʥʘʯʠʪʝʣʴ-
ʥʳʝ ʧʣʦʱʘʜʠ ʚ ʈʦʩʩʠʠ ʠ ʤʠʨʝ ʟʘʥʠʤʘʶʪ ʷʨʦʚʳʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʩʨʝʜʠ ʥʠʭ
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ʧʰʝʥʠʮʘ (Tríticum aestívum L.) – ʚʘʞʥʝʡʰʘʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʠ ʵʢʩʧʦʨʪʥʘʷ
ʢʫʣʴʪʫʨʘ ʈʦʩʩʠʠ. ɺ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʩʝʣʝʢʮʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘʧʨʘʚ-
ʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʢʦʥʪʨʘʩʪ-
ʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʧʘʪʦʛʝʥʘʤ [5]. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʢʘʢ ʜʣʷ ʷʯʤʝʥʷ
(Hordeum vulgare L.) ʠ ʦʚʩʘ (Avena sativa L.) ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ
ʧʦʚʳʰʝʥʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʢʦʤʧʣʝʢʩʫ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ
ʬʘʢʪʦʨʦʚ [6…8]. ɸʢʪʫʘʣʴʥʘ ʩʝʣʝʢʮʠʷ ʷʯʤʝʥʷ ʥʘ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʠ
ʝʝ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʘʜʨʝʩʥʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ,
ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ. ʆʚʝʩ – ʢʫʣʴʪʫʨʘ ʟʝʨʥʦʬʫʨʘʞʥʘʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʟʝʨʥʦ
ʦʚʩʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʦʨ-
ʟʠʥʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʪ. ʯ. ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ [9]. ʊʘʢʞʝ ʦʚʝʩ ʚʳʨʘʱʠʚʘʶʪ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ, ʩʠʣʦʩ, ʩʝʥʦ,
ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʠʜʨʦʧʦʥʥʦʡ ʢʫʣʴʪʫʨʝ [10]. ɺ ʈʦʩʩʠʠ ʠ ʤʠʨʝ ʦʩʥʦʚʥʳʝ ʧʣʦʱʘʜʠ
ʧʦʜ ʦʚʩʦʤ ʟʘʥʷʪʳ ʧʣʝʥʯʘʪʳʤʠ ʩʦʨʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ
ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʢʪʫʘʣʴʥʘ ʩʝʣʝʢʮʠʷ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦʯʚʝʥ-
ʥʳʤʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʜʘʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʝʛʠʦʥʦʚ ʠʭ ʚʳ-
ʨʘʱʠʚʘʥʠʷ [11…13].

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ ʟʝʨʥʦʚʳʭ
ʢʫʣʴʪʫʨ, ʘʜʘʧʪʠʚʥʳʭ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ ʝʚʨʦʧʝʡʩʢʦʛʦ
ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʈʦʩʩʠʠ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʌɻɹʅʋ ʌɸʅʎ
ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳ-ʪʘ-
ʥʠʷ (1983). ɼʣʷ ʦʮʝʥʢʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʠ ʩʫʭʦʛʦ ʚʝ-
ʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʠʩʪʝʤʫ ʀʅʌʈɸʉʂɸʅ-ʄ (4200), ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ
ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ – ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ
ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠ ʙʠʦʤʝʪʨʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ
ʩʝʣʝʢʮʠʠ AGROS (ʚʝʨʩʠʷ 2.07.), ʧʨʦʛʨʘʤʤʳ Microsoft Office Excel 2007.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ,
ʚʳʜʝʣʝʥʳ 3 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʥʘʯʠʤʦ (ʥʘ
0,47…0,69 ʪ/ʛʘ) ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ – ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ 4: ʇʝʨʝʧʝʣ (4,96 ʪ/ʛʘ),
ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ (4,94 ʪ/ʛʘ) ʠ ʃʠʢʘ (5,16 ʪ/ʛʘ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫ-
ʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʦʨʪ ʃʠʢʘ ʧʝʨʝʜʘʥ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳ-ʪʘʥʠʝ
ʩ 2023 ʛ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻʉʀ 2021…2022 ʛʛ. ʚʢʣʶʯʝʥ ʚ ɻʦʩʨʝʝʩʪʨ ʠ
ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ 2023 ʛ. ʥʦʚʳʡ ʩʦʨʪ ʦʟʠʤʦʡ ʨʞʠ ɹʘ-
ʪʠʩʪ. ʋʨʦʞʘʡʥʦʩʪʴ ʥʦʚʦʛʦ ʩʦʨʪʘ ʚʘʨʴʠʨʦʚʘʣʘ ʥʘ ʛʦʩʩʦʨʪʦʫʯʘʩʪʢʘʭ ɺʦʣʛʦ-ɺʷʪ-
ʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʪ 2,93 ʪ/ʛʘ ʥʘ ʬʦʥʝ ʟʘʩʫʭʠ ʚ 2021 ʛ. ʥʘ ɹʘʣʝʟʠʥʩʢʦʤ ɻʉʋ ʜʦ 3,99
ʪ/ʛʘ ʥʘ ʉʘʨʘʧʫʣʴʩʢʦʤ ɻʉʋ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʷ ɻʉʋ
ʋʜʤʫʨʪʠʠ ʫʨʦʞʘʡʥʦʩʪʴ 5,42 ʪ/ʛʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ 2022 ʛ. ʅʠʟʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ
ʚ ʫʩʣʦʚʠʷʭ ɹʘʣʝʟʠʥʩʢʦʛʦ ɻʉʋ ʦʧʨʝʜʝʣʠʣʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝ-
ʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʩʥʝʛʘ ʠ ʥʘʯʘʣʘ ʚʝʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ. ɺʳʩʦʢʘʷ ʟʠ-
ʤʦʩʪʦʡʢʦʩʪʴ (5,0 ʙʘʣʣʦʚ) ʥʦʚʦʛʦ ʩʦʨʪʘ ʦʪʤʝʯʝʥʘ ʥʘ ɻʉʋ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ
ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʘʜʤʠʥʠʩʪʨʘ-
ʪʠʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3,31 ʠ 4,0 ʪ/ʛʘ ʠʣʠ ʥʘ 0,13
ʠ 0,60 ʪ/ʛʘ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ ʌʘʣʝʥʩʢʘʷ 4. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ɻʉʀ ʧʦʢʘʟʘʣ
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ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ (r = 0,77), ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʟʘʚʠ-
ʩʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ (r = -0,65). ʀʤ-
ʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʢʦʤʧʣʝʢʩʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʨʘʞʝʥʠʶ
ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʴʶ, ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ ʠ ʩʧʦʨʳʥʴʝʡ ʩʦʨʪʘ ʃʠʢʘ, ʩʦʨʪʘ ɹʘʪʠʩʪ ʢ
ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ ʠ ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤ.

ʅʘ ɻʉʀ ʩ 2023 ʛ. ʧʝʨʝʜʘʥ ʥʦʚʳʡ ʩʦʨʪ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʊʝʤʧ,  ʚʳ-
ʜʝʣʝʥʥʳʡ ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ
ʠʩʩʣʝʜʦʚʘʥʠʡ: ʟʘ ʛʦʜʳ ʂʉʀ (2019…2021 ʛʛ.) ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ
3,67 ʪ/ʛʘ ʠ ʙʳʣʘ ʟʥʘʯʠʤʦ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ ʥʘ 0,30 ʪ/ʛʘ ʠ ʥʘ 0,80 ʪ/ʛʘ – ʩʦʨʪʘ
ʅʘʛʨʘʜʘ, ʚʢʣʶʯʝʥʥʦʛʦ ʚ ɻʦʩʨʝʝʩʪʨ ʈʌ ʩ 2022 ʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ
ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʊʝʤʧ ʦʪʤʝʯʝʥʘ ʚ ʂʉʀ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʂʠʨʦʚ) ʚ
2020 ʛ. – 4,36 ʪ/ʛʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʏʫʚʘʰʩʢʦʛʦ ʅʀʀʉʍ – ʬʠʣʠʘʣʘ ʌɸʅʎ ʉʝ-
ʚʝʨʦ-ɺʦʩʪʦʢʘ ʩʨʝʜʥʷʷ ʟʘ 2020…2021 ʛʛ. ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʊʝʤʧ ʩʦʩʪʘʚʠʣʘ 4,39
ʪ/ʛʘ, ʤʘʢʩʠʤʘʣʴʥʘʷ – 5,28 ʪ/ʛʘ, ʩʨʝʜʥʷʷ ʧʨʠʙʘʚʢʘ ʢ ʩʪʘʥʜʘʨʪʫ ʉʠʤʙʠʨʮʠʪ –
0,31 ʪ/ʛʘ. ʉʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ, ʦʩʳʧʘʥʠʶ, ʧʨʦʨʘʩʪʘʥʠʶ ʟʝʨʥʘ ʚ ʢʦʣʦʩʝ,
ʧʨʝʚʳʰʘʝʪ ʩʪʘʥʜʘʨʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʣʝʡʢʦʚʠʥʳ (27,4 %) ʚ ʟʝʨʥʝ, ʤʘʩʩʘ 1000
ʟʝʨʝʥ – 41,5 ʛ, ʥʘʪʫʨʘ ʟʝʨʥʘ – 753 ʛ/ʣ. ʅʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʬʦʥʘʭ ʥʦʚʳʡ ʩʦʨʪ ʫʤʝ-
ʨʝʥʥʦ ʫʩʪʦʡʯʠʚ ʢ ʧʦʨʘʞʝʥʠʶ ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤʠ (ʧʦʨʘʞʝʥʠʝ ʜʦ 15 %),
ʚ ʧʨʦʚʦʢʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦ ʧʦʨʘʞʘʝʪʩʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ ʠ ʩʝʧʪʦʨʠʦʟʦʤ.

ʇʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ (2020…2022 ʛ.) ʚ ʢʦʥʢʫʨʩʥʦʤ ʠʩʧʳʪʘʥʠʠ
ʷʯʤʝʥʷ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 5,04 ʪ/ʛʘ ʠ ʧʨʠʙʘʚʢʦʡ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʩʪʘʥʜʘʨʪʫ
0,63 ʠ 0,65 ʪ/ʛʘ ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ɻʉʀ ʣʠʥʠʠ 205-16 ʠ
207-16, ʘ ʪʘʢʞʝ ʥʦʚʳʡ ʩʦʨʪ-ʨʝʛʝʥʝʨʘʥʪ ɺʠʪʨʫʤ (ʣʠʥʠʷ 550-08), ʩʦʯʝʪʘʶʱʠʡ ʚʳ-
ʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʵʜʘʬʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʩ ʥʘʪʫʨʦʡ 662 ʛ/ʣ ʠ ʚʳ-
ʨʘʚʥʝʥʥʦʩʪʴʶ ʟʝʨʥʘ 93,2 %, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʟʝʨʥʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ – 10,9 %,
ʢʨʘʭʤʘʣʘ – 50,7 %, ʞʠʨʘ – 1,7 %, ʢʣʝʪʯʘʪʢʠ – 3,33 %. ʉʦʨʪ ʧʝʨʝʜʘʥ ʚ ɻʦʩʩʦʨʪ-
ʢʦʤʠʩʩʠʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘʪʝʥʪʘ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝ-
ʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʩʝʣʝʢʮʠʠ ʷʯʤʝʥʷ ʚ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦ-
ʩʪʦʢʘ ʠ ʜʨʫʛʠʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ ʈʦʩʩʠʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʚ 2022 ʛ. ʧʦʣʫʯʝʥ
ʧʘʪʝʥʪ ʥʘ ʩʦʨʪ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ɼʦʙʨʷʢ, ʩʨʝʜʥʷʷ ʟʘ ʛʦʜʳ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩ-
ʧʳʪʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 4,3 ʪ/ʛʘ. ʉʦʨʪ ʩʦʟʨʝʚʘʝʪ ʥʘ 4…8 ʜʥʝʡ
ʨʘʥʴʰʝ ʩʨʝʜʥʝʩʧʝʣʦʛʦ ʩʪʘʥʜʘʨʪʘ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʧʨʦʭʦʞ-ʜʝʥʠʷ ʧʝʨʠʦʜʘ
ʦʪ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʜʦ ʢʦʣʦʰʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ
ʚ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ ʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝ-
ʣʝʢʮʠʠ ʥʘ ʩʢʦʨʦʩʧʝʣʦʩʪʴ.

ʇʨʦʚʝʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʝʣʝʢʮʠʠ ʦʚʩʘ ʧʣʝʥʯʘʪʦʛʦ, ʚ
ʂʉʀ ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ɻʉʀ ʣʠʥʠʠ. ʉʨʝʜʠ ʧʣʝʥʯʘʪʳʭ
ʛʝʥʦʪʠʧʦʚ ʦʪʦʙʨʘʥʦ 7 ʣʠʥʠʡ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʙʦʣʝʝ 7 ʪ/ʛʘ: 3h19, ʀ-4695 ʠ ʜʨʫʛʠʝ.
ʃʠʥʠʷ 40h20 ʧʨʝʚʳʩʠʣʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ (7,38 ʪ/ʛʘ) ʩʪʘʥʜʘʨʪ ʥʘ 1,29 ʪ/ʛʘ,
ʣʠʥʠʷ 25h18 ʧʦ ʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʩʦʯʝʪʘʝʪ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ
(6,49 ʪ/ʛʘ) ʠ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ (ʟʝʣʝʥʦʡ ʤʘʩʩʳ 29,4±4,4 ʪ/ʛʘ, ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ
9,5 ʪ/ʛʘ) ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʨʘʞʝʥʠʶ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝʡ ʠ ʢʦʨʦʥʯʘʪʦʡ ʨʞʘʚ-
ʯʠʥʦʡ. ɼʣʷ ʧʣʝʥʯʘʪʳʭ ʛʝʥʦʪʠʧʦʚ ʦʚʩʘ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʠʤʦʝ (r
Ó 0,63) ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʵʣʝʤʝʥʪʳ ʝʝ ʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʪʝʣʝʡ:
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ʧʣʦʱʘʜʴ ʬʣʘʛʦʚʦʛʦ ʠ ʧʦʜʬʣʘʛʦʚʦʛʦ ʣʠʩʪʴʝʚ, ʚʩʝʭ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ, ʢʦʣʠ-ʯʝ-
ʩʪʚʦ ʧʠʛʤʝʥʪʦʚ ʧʦʜʬʣʘʛʦʚʦʛʦ ʣʠʩʪʘ (Chl a, Chl b) ʚ ʧʝʨʠʦʜ «ʚʳʤʝʪʳʚʘʥʠʝ –
ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʨʥʘ» (r = 0,78…0,81), ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʟʝʨʥʘ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ – ʫʨʦʞʘʷ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʫʭʦʛʦ ʚʝʱʝ-
ʩʪʚʘ (r = 0,70…0,75) ʠ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (r = 0,85…0,91), ʟʘ
ʠʩʢʣʶʯʝʥʠʝʤ ʤʘʩʩʳ 1000 ʟʝʨʝʥ.

ʉʨʝʜʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʝʥʦʪʠʧʦʚ ʧʦ ʜʘʥʥʳʤ ʂʉʀ 2019…2021 ʛʛ. ʚʳʜʝ-
ʣʝʥʘ ʣʠʥʠʷ 325h12 ʠ ʧʝʨʝʜʘʥʘ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʚ 2021 ʛ. ʢʘʢ
ʩʦʨʪ ʂʠʨʦʚʩʢʠʡ 2. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ɻʉʀ 2022 ʛ. ʥʦʚʳʡ ʩʦʨʪ ʦʚʩʘ ʧʣʝʥʯʘʪʦʛʦ ʥʘ
ɻʉʋ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʨʝʚʳʩʠʣ ʩʪʘʥʜʘʨʪ ɸʨʭʘʥ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ (ʙʦʣʝʝ
7 ʪ/ʛʘ), ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʙʦʨ ʟʝʨʥʘ ʥʘ ɻʉʋ ʂʠʨʦʚʩʢʦʡ ʦʙʣ. ʜʦʩʪʠʛʘʣ 1,01 ʪ/ʛʘ,
ʚ ʅʠʞʝʛʦʨʦʜʩʢʦʡ – 2,2 ʪ/ʛʘ. ʅʘ ʩʦʨʪʦʫʯʘʩʪʢʘʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚʘ-
ʨʴʠʨʦʚʘʣʘ ʦʪ 4,53 ʪ/ʛʘ (ʢ ʩʪʘʥʜʘʨʪʫ + 0,22 ʪ/ʛʘ) ʜʦ 5,53 ʪ/ʛʘ (ʢ ʩʪʘʥʜʘʨʪʫ +0,42
ʪ/ʛʘ), ʚʳʩʦʢʠʝ ʧʨʠʙʘʚʢʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʄʘʨʠʡ ʕʣ ʠ ʋʜʤʫʨʪʩʢʦʡ. ʇʨʠ
ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʥʦʚʳʡ ʩʦʨʪ ʠʤʝʝʪ ʮʝʥʥʦʝ ʧʦ ʢʘʯʝʩʪʚʫ ʟʝʨʥʦ: ʧʣʝʥʯʘʪʦʩʪʴ
24 %, ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ ʠ ʟʘʩʫʭʝ (5 ʙʘʣʣʦʚ), ʧʨʝʚʦʩʭʦʜʠʪ ʩʪʘʥʜʘʨʪ ʧʦ
ʥʘʪʫʨʥʦʡ ʤʘʩʩʝ ʟʝʨʥʘ ʥʘ 30 ʛ/ʣ, ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʪʝʙʣʝʩʪʦʡ, ʯʪʦ ʚ ʩʦʚʦʢʫʧ-
ʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ
ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʥʘ ɻʉʋ ʨʝʛʠʦʥʘ
ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʠʣ 6,56…6,82 ʪ/ʛʘ ʠʣʠ ʥʘ 0,5…0,88 ʪ/ʛʘ ʚʳʰʝ ʩʪʘʥ-
ʜʘʨʪʘ.

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 2020…2021 ʛʛ. ɻʉʀ ʚ ɻʦʩʨʝʝʩʪʨ ʚʢʣʶʯʝʥ ʠ ʜʦʧʫʱʝʥ ʚ
ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ ʨʝʛʠʦʥʫ ʩ 2022 ʛ. ʦʚʝʩ ʧʣʝʥʯʘʪʳʡ ʌʘʣʝʥʝʮ.
ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʦʙʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʘ ʥʘ ɿʫʝʚʩʢʦʤ ɻʉʋ
ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʨʪʘ ʙʳʣ ʥʘ 0,71 ʪ/ʛʘ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ.
ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ 2021 ʛ. ʥʘ ʗʨʘʥʩʢʦʤ ɻʉʋ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʟʥʘʯʠʤʦ ʚʳʰʝ
ʩʪʘʥʜʘʨʪʘ ʂʨʝʯʝʪ ʥʘ 0,35 ʪ/ʛʘ. ʆʚʝʩ ʧʣʝʥʯʘʪʳʡ ʌʘʣʝʥʝʮ ʩʦʯʝʪʘʝʪ ʧʦ ʨʝʟʫʣʴ-ʪʘ-
ʪʘʤ ɻʉʀ 2022 ʛ. ʚʳʩʦʢʫʶ ʥʘʪʫʨʫ ʠ ʤʘʩʩʫ 1000 ʟʝʨʝʥ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ
ʘʪʤʦʩʬʝʨʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʝ – ʦʙʱʠʡ ʙʘʣʣ ʦʮʝʥʢʠ 5, ʥʝ ʧʦʨʘʞʘʣʩʷ ʧʳʣʴ-
ʥʦʡ ʛʦʣʦʚʥʝʡ, ʙʳʣ ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ. ʉʦʨʪ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʦʥʘʪʫʨʥʦʝ
(562 ʛ/ʣ), ʥʠʟʢʦʧʣʝʥʯʘʪʦʝ ʟʝʨʥʦ (25,8 %) ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʘ
(4,25 %), ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʦʛʦ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ
ʟʝʨʥʘ, ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʠ ʚ ʩʤʝʩʷʭ – ʩʦʨʪ ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ
ʧʨʠ ʚʳʩʦʪʝ ʩʪʝʙʣʝʩʪʦʷ 95,4 ʩʤ ʠʣʠ ʥʘ 8,8 ʩʤ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ.

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʛʝʥʦʪʠʧʳ
ʦʟʠʤʦʡ ʨʞʠ, ʷʨʦʚʳʭ ʧʰʝʥʠʮʳ, ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ
ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʦʨʪʦʚ, ʘʢʪʫʘʣʴʥʳʭ ʢ ʧʝʨʝʜʘʯʝ ʥʘ
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ. ʅʘ ɻʉʀ ʧʝʨʝʜʘʥʳ ʥʦʚʳʝ ʩʦʨʪʘ: ʷʨʦʚʘʷ ʤʷʛʢʘʷ
ʧʰʝʥʠʮʘ ʊʝʤʧ, ʩʦʨʪ-ʨʝʛʝʥʝʨʘʥʪ ʷʯʤʝʥʷ ɺʠʪʨʫʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠʩʧʳʪʘʥʠʝ
ʧʨʦʭʦʜʠʣʠ ʦʚʝʩ ʧʣʝʥʯʘʪʳʡ ʂʠʨʦʚʩʢʠʡ 2, ʦʟʠʤʘʷ ʨʦʞʴ ʃʠʢʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ
2021…2022 ʛʛ. ɻʉʀ ʚʢʣʶʯʝʥʳ ʚ ɻʦʩʨʝʝʩʪʨ ʠ ʜʦʧʫʱʝʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝ ʩʦʨʪʘ: ʷʨʦʚʘʷ ʤʷʛʢʘʷ ʧʰʝʥʠʮʘ ʅʘʛʨʘʜʘ, ʦʚʝʩ ʧʣʝʥʯʘʪʳʡ ʌʘʣʝʥʝʮ ʩ
2022 ʛ.; ʦʟʠʤʘʷ ʨʦʞʴ ɹʘʪʠʩʪ, ʷʯʤʝʥʴ ʷʨʦʚʦʡ ɹʦʷʨʠʥ ʩ 2023 ʛ.
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ɻʦʩʟʘʜʘʥʠʷ ˉ FNWE-2022-0007,
ˉ ʛʦʩ. ʨʝʛʠʩʪʨʘʮʠʠ 123011900033-3.

ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʦʪʯʝʪʦʚ ʦʪʜʝʣʦʚ ʦʟʠʤʦʡ ʨʞʠ ʠ ʦʚʩʘ, ʣʘʙʦʨʘ-ʪʦ-
ʨʠʡ ʷʯʤʝʥʷ ʠ ʧʰʝʥʠʮʳ.
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ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ

ʆ. ʅ. ɹʘʰʣʘʢʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʦʩʥʦʚʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʧʳʪʥʦʤ
ʫʯʘʩʪʢʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʮʝʥʢʘ ʠ ʦʪʙʦʨ
17 ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʢʘʨʪʦʬʝʣʷ. ʆʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ
ʟʘ ʜʚʘ ʛʦʜʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 10,9 ʜʦ 34,4 ʪ/ʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʣʝʢʮʠ-
ʦʥʥʦʛʦ ʥʦʤʝʨʘ. ɼʦʩʪʦʚʝʨʥʫʶ ʧʨʠʙʘʚʢʫ (ʦʪ 6,6 ʜʦ 20,9ʪ/ʛʘ) ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘʜ ʩʪʘʥʜʘʨʪ-
ʥʳʤ ʩʨʝʜʥʝʨʘʥʥʠʤ ʩʦʨʪʦʤ ʅʝʚʩʢʠʡ ʧʦʢʘʟʘʣʠ 12 ʥʦʤʝʨʦʚ. ɺʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ
ʪʦʚʘʨʥʦʩʪʠ (ʚʳʰʝ 90,0 %) ʦʙʣʘʜʘʣʠ 9 ʥʦʤʝʨʦʚ. ʂʣʫʙʥʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʥʦʤʝʨʦʚ ʦʪʚʝʯʘʣʠ
ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʦʣʦʚʳʤ ʩʦʨʪʘʤ, ʘ ʥʝʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ – ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ
ʛʣʘʟʢʠ, ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʛʥʝʟʜʘ, ʛʣʘʜʢʘʷ ʢʦʞʫʨʘ, ʤʷʢʦʪʴ ʙʝʣʘʷ ʠʣʠ ʞʝʣʪʘʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ
ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʨʪʘ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 44,3 ʪ/ʛʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʝʣʝʢʮʠʦʥʥʳʡ
ʥʦʤʝʨ 80-14 (ʄʠʨʘʥʜʘ ʭ ʀʨʙʠʪʩʢʠʡ). ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʥʦʤʝʨ 33-17 (132-17 ʭ ʄʘʥʠʬʝʩʪ) ʨʝ-
ʢʦʤʝʥʜʫʝʪʩʷ ʢʘʢ ʩʦʨʪ ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ (ʤʘʢʩʠʤʘʣʴʥʘʷ 32,7 ʪ/ʛʘ), ʢʦʤʧʣʝʢʩ-
ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʦʩʥʦʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʚʳʩʦʢʦʡ ʚʳʨʘʚʥʝʥʥʦʩʪʴʶ ʛʥʝʟʜʘ, ʦʯʝʥʴ ʧʨʠ-
ʚʣʝʢʘʪʝʣʴʥʳʤʠ ʨʦʚʥʳʤʠ ʢʣʫʙʥʷʤʠ ʩ ʢʨʘʩʥʦʡ ʢʦʞʫʨʦʡ ʠ ʙʝʣʦʡ ʤʷʢʦʪʴʶ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ, ʧʠʪʦʤʥʠʢ ʦʩʥʦʚʥʦʛʦ ʠʩʧʳʪʘʥʠʷ, ʫʨʦʞʘʡ-
ʥʦʩʪʴ, ʪʦʚʘʨʥʦʩʪʴ, ʨʘʢ, ʟʦʣʦʪʠʩʪʘʷ ʢʘʨʪʦʬʝʣʴʥʘʷ ʥʝʤʘʪʦʜʘ

Promising potato varieties in the conditions of the Volga-Vyatka region

O. N. Bashlakova
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract: In the breeding nursery of the main test, 17 potato breeding numbers were eval-
uated and selected for two years at the experimental site of the North-East FARC. The
assessment showed that the yield on average for two years was in a wide range from 10.9 to 34.4
t/ha, depending on the breeding number. A significant increase (from 6.6 to 20.9 t/ha)
in yield over the standard medium-early Nevsky variety was shown by 12 numbers. 9 numbers
were marked with a high percentage of marketability – above 90.0 %. Tubers of all studied num-
bers meet the requirements for modern table varieties, and some meet specific requirements for
the intended purpose – superficial and few eyes, nest alignment, smooth rind, white or yellow
flesh. To create an average early variety with a maximum yield of 44.3 t/ha, the selection number
80-14 (Miranda x Irbitsky) is recommended. Promising number 33-17 (132-17 x Manifest) is
recommended as a variety with a stable yield (maximum 32.7 t/ha), complex
resistance to major diseases, high alignment of the nest, very attractive smooth tubers with red
peel and white flesh.

Keywords: breeding number, nursery of the main test, yield, marketability, cancer, golden
potato nematode
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ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʨʪʠʤʝʥʪʘ ʢʘʨʪʦʬʝʣʷ ʧʦʢʘʟʘʣ,
ʯʪʦ ʚ 2021 ʛʦʜʫ ʠʟ 460 ʩʦʨʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʈʌ, ʚ
ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʭʦʜʷʪʩʷ 220 ʨʦʩʩʠʡʩʢʠʭ, ʠʣʠ 47,8 %. ʇʨʠʯʝʤ ʠʟ 20 ʩʦʨʪʦʚ-ʣʠ-
ʜʝʨʦʚ ʪʦʣʴʢʦ ʜʚʘ ʨʦʩʩʠʡʩʢʠʭ ʩʦʨʪʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ 10,1 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ
ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʦʚʘʨʥʳʭ ʧʦʩʘ-
ʜʦʢ. ɺ ʮʝʣʦʤ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ, ʜʦʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʚ ʦʙʱʝʤ ʦʙʲ-
ʝʤʝ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʩʥʠʟʠʣʘʩʴ ʥʘ 30,5 % [1].

ʎʝʣʴʶ ʤʥʦʛʦʣʝʪʥʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ
ʩʦʨʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ,
ʢʦʪʦʨʳʤ ʩʦʨʪ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ, ʯʪʦʙʳ ʫʩʧʝʰʥʦ ʧʨʦʡʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ
ʨʝʛʠʩʪʨʘʮʠʶ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʥʘ ʨʳʥʢʝ. ʂ ʦʩʥʦʚʥʳʤ
ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʪʥʦʩʷʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ ʠ
ʚʨʝʜʠʪʝʣʷʤ, ʣʝʞʢʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘ-
ʟʘʪʝʣʷʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʵʪʦ ʚʳʩʦʢʘʷ
ʪʦʚʘʨʥʦʩʪʴ ʠ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʢʘʨʪʦʬʝʣʴ ʬʨʠ, ʯʠʧʩʳ,
ʢʨʘʭʤʘʣ). ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ – ʦʪʟʳʚʯʠʚʦʩʪʴ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ
ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʛʦʜʥʦʩʪʴ ʩʦʨʪʘ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʫʙʦʨʢʝ, ʩʦʨʪʠʨʦʚʢʝ, ʤʦʡʢʝ,
ʩʫʰʢʝ ʠ ʬʘʩʦʚʢʝ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʧʠʪʦʤʥʠʢʝ ʦʩʥʦʚʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʧʳʪʥʳʭ
ʫʯʘʩʪʢʘʭ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʚ 2021…2022 ʛʛ. ʙʳʣʦ ʠʟʫʯʝʥʦ 17 ʩʝʣʝʢʮʠʦʥ-
ʥʳʭ ʥʦʤʝʨʦʚ. ɺʩʝ ʦʥʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʰʣʠ
ʦʮʝʥʢʫ, ʦʪʙʦʨ ʠ ʚ ʨʘʟʨʝʟʝ ʧʨʝʜʳʜʫʱʠʭ ʧʠʪʦʤʥʠʢʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʘʢ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʩʦʨʪʘ. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ
ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʨʪʦʬʝʣʷ, ʥʦʤʝʨʘ ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ
ʜʚʫʭʨʷʜʢʦʚʳʭ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 12,6 ʤ2, ʚ ʯʝʪʳʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.
ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʅʝʚʩʢʠʡ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝ-ʚʘ-
ʥʠʷ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ
ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʩʥʦʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ.
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʝʯʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʪʦʚʘʨʥʦʩʪʠ
ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʢʘʨʪʦʬʝʣʷ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʦʙʦʠʭ ʣʝʪ ʠʩʧʳʪʘʥʠʡ
ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ. ɺ 2021 ʛʦʜʫ ʤʝʩʷʮʳ
ʚʝʛʝʪʘʮʠʠ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ ʦʪʤʝʯʝʥʳ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʥʦʨʤʳ – ʪʝʤʧʝʨʘʪʫʨʘ
ʙʳʣʘ ʚʳʰʝ ʥʘ 0,3…3,8 ºʉ, ʚ 2022 ʛʦʜʫ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ ʥʘʙʣʶʜʘʣʩʷ ʜʝʬʠʮʠʪ
ʚʣʘʛʠ – 24…70 % ʦʪ ʥʦʨʤʳ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ
ʩʪʨʝʩʩʘ ʚ 2021 ʛʦʜʫ ʢʣʫʙʥʠ ʥʝʢʦʪʦʨʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʩʥʠʟʠʣʠ ʫʨʦʞʘʡ
ʚ 2022 ʛʦʜʫ ʚ ʩʨʝʜʥʝʤ ʥʘ 18 %.

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʢ ʚ ʦʪʜʝʣʴ-
ʥʳʝ ʛʦʜʳ, ʪʘʢ ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʦʙʱʘʷ ʫʨʦ-
ʞʘʡʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ ʥʦʤʝʨʘ 80-14 ʚ 2021 ʛʦʜʫ – 44,3 ʪ/ʛʘ. ʋ ʥʝʛʦ ʞʝ ʦʪʤʝʯʝʥʘ
ʥʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ – 34,4 ʪ/ʛʘ.

ʈʘʩʪʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʥʦʤʝʨʘ 80-14 (ʄʠʨʘʥʜʘ ʭ ʀʨʙʠʪʩʢʠʡ) ʚʳʩʦʪʦʡ
50 ʩʤ, ʩ 5…6 ʩʨʝʜʥʝʦʧʫʰʝʥʥʳʤʠ ʩʪʝʙʣʷʤʠ, ʣʠʩʪʴʷ ʩʦ ʩʣʘʙʦʚʦʣʥʠʩʪʳʤ ʢʨʘʝʤ,
ʟʝʣʝʥʳʝ, ʪʠʧ ʢʫʩʪʘ ʧʨʷʤʦʩʪʦʷʯʠʡ. ʎʚʝʪʦʥʦʩʳ ʚʳʩʦʢʠʝ, ʚʝʥʯʠʢ ʮʚʝʪʢʘ ʩʠʥʝ-
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ʬʠʦʣʝʪʦʚʳʡ. ɻʠʙʨʠʜ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʫʙʥʝʡ ʚ ʛʥʝʟʜʝ (2021
ʛ. – 17 ʰʪ., 2022 ʛ. – 25,5 ʰʪ.), ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʛʦ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʩʦʨʪ ʩ
ʚʳʩʦʢʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʫʩʣʦʚʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʚʦʟʜʝʣʳ-
ʚʘʥʠʷ. ʂʣʫʙʥʠ ʦʢʨʫʛʣʳʝ ʩ ʙʝʞʝʚʦʡ ʪʦʥʢʦʡ ʨʦʚʥʦʡ ʢʦʞʫʨʦʡ, ʛʣʘʟʢʠ ʤʝʣʢʠʝ ʥʝ-
ʦʢʨʘʰʝʥʥʳʝ, ʤʷʢʦʪʴ ʞʝʣʪʘʷ.

ʊʘʙʣʠʮʘ
ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʢʘʨʪʦʬʝʣʷ, 2021…2022 ʛʛ.

ʉʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ
ʋʨʦʞʘʡʥʦʩʪʴ ʦʙʱʘʷ, ʪ/ʛʘ ʋʨʦʞʘʡʥʦʩʪʴ ʪʦʚʘʨʥʘʷ, ʪ/ʛʘ/

% ʢ ʦʙʱʝʡ ʫʨʦʞʘʡʥʦʩʪʠ

2021 ʛ. 2022 ʛ. ʩʨʝʜʥʝʝ 2021 ʛ. 2022 ʛ. ʩʨʝʜʥʝʝ

6-17 (ɻʦʨʥʷʢ ʭ ʄʘʥʠʬʝʩʪ) 32,9* 22,2 27,6* 30,9*/93,9 19,1*/86,0 25,0*/90,5
15-17 (428-05 ʭ ʄʘʥʠʬʝʩʪ) 23,8 19,7* 21,8* 21,5/90,3 15,9*/80,7 18,7*/85,8
7-17 (428-05 ʭ ʄʘʥʠʬʝʩʪ 18,3 17,4 17,8 14,4/78,7 15,5*/89,1 14,9/83,7
57-17 (ɹʝʣʣʘʨʦʟʘ ʭ ʀʨʙʠʪʩʢʠʡ) 17,3 19,9* 18,6 15,6/90,2 19,0*/95,5 17,3/93,0
75-17 (ɻʦʨʥʷʢ ʭ ʀʨʙʠʪʩʢʠʡ) 32,9* 30,1* 31,5* 30,4*/92,4 27,4*/91,0 28,9*/91,7
33-17 (132-07 ʭ ʄʘʥʠʬʝʩʪ) 32,4* 32,7* 32,6* 31,4*/96,9 29,2*/89,3 30,3*/92,9
37-17 (142-09 ʭ ʀʨʙʠʪʩʢʠʡ) 20,9 30,9* 25,9* 19,4/92,8 21,7*/70,3 20,6*/79,5
78-17 (ʋʜʘʯʘ ʭ 428-05) 27,4* 12,7 20,1* 24,2*/88,3 10,6/83,5 17,4/86,6
120-17 (ʋʪʝʥʦʢ ʭ 428-05) 26,0* 17,4* 21,7* 25,0*/96,1 15,5*/89,1 20,3*/93,5
84-16 (28-09 ʭ ʄʘʥʠʬʝʩʪ) 25,9* 20,6* 23,3* 24,9*/96,1 17,6*/85,4 21,3*/91,4
90-15 (ʂʫʨʘʞ ʭ Borra valley) 17,3 4,5 10,9 16,2/93,6 3,7/82,2 9,9/90,8
3-19 (ʀʨʙʠʪʩʢʠʡ ʭ ɺʦʣʘʪ) 23,2 20,6* 21,9* 18,4/79,3 15,4*/74,8 16,9/77,2
9-19 (ʋʪʝʥʦʢ ʭ ʈʝʛʛʠ) 33,7* 17,2* 25,5* 28,2*/83,7 15,3*/88,9 21,8*/85,5
80-14 (ʄʠʨʘʥʜʘ ʭ ʀʨʙʠʪʩʢʠʡ) 44,3* 24,5* 34,4* 39,3*/88,7 19,4*/79,2 29,4*/85,5
28-19 (335-05 ʭ ʈʝʛʛʠ) 11,9 12,1 12,0 10,7/89,9 11,4/94,2 11,1/92,5
72-17 (ɻʦʨʥʷʢ ʭ ʀʨʙʠʪʩʢʠʡ) 19,3 22,3* 20,8* 17,2/89,1 21,3*/95,5 19,3*/92,8
25-16 (ʂʫʧʘʣʠʥʢʘ ʭ 428-05) 16,5 21,7* 19,1 14,8/89,6 17,5*/80,6 16,2/84,8

ʉʨʝʜʥʝʝ 24,9 20,4 - - - -
ʅʝʚʩʢʠʡ st 17,2 9,7 13,5 16,1/93,6 9,1/93,8 12,6/93,3

ʅʉʈ05 7,0 5,8 5,9 6,5 5,3 5,5

* ɼʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʝʪ ʩʪʘʥʜʘʨʪ ʧʨʠ ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ ʈ > 0,95

ʉʪʘʙʠʣʴʥʳʤʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʦʙʘ ʛʦʜʘ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣʠ ʩʝʙʷ
ʩʝʣʝʢʮʠʦʥʥʳʝ ʥʦʤʝʨʘ 75-17 ʠ 33-17, ʫʨʦʞʘʡʥʦʩʪʴ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 32,9 ʠ
32,4 ʪ/ʛʘ, ʚ 2022 ʛʦʜʫ – 30,1 ʠ 32,7 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ
75-17 (ɻʦʨʥʷʢ ʭ ʀʨʙʠʪʩʢʠʡ) ʧʦʢʘʟʘʣ ʜʦʩʪʦʚʝʨʥʫʶ ʧʨʠʙʘʚʢʫ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ
(18,0 ʪ/ʛʘ) ʧʨʠ ʦʙʱʝʡ ʫʨʦʞʘʡʥʦʩʪʠ 31,5 ʪ/ʛʘ. ʈʘʩʪʝʥʠʷ ʛʠʙʨʠʜʘ ʚʳʩʦʪʦʡ
50…70 ʩʤ, ʩ 3…5 ʩʣʘʙʦʦʧʫʰʝʥʥʳʤʠ ʩʪʝʙʣʷʤʠ, ʪʠʧ ʢʫʩʪʘ ʧʦʣʫʨʘʟʚʘʣʠʩʪʳʡ.
ʎʚʝʪʝʥʠʝ ʦʯʝʥʴ ʦʙʠʣʴʥʦʝ, ʚʝʥʯʠʢ ʮʚʝʪʢʘ ʢʨʘʩʥʦ-ʬʠʦʣʝʪʦʚʳʡ. ʂʣʫʙʥʠ ʦʢʨʫʛʣʦ-
ʦʚʘʣʴʥʳʝ ʩ ʢʨʘʩʥʦʡ ʢʦʞʫʨʦʡ, ʛʣʘʟʢʠ ʤʝʣʢʠʝ ʥʝʦʢʨʘʰʝʥʥʳʝ, ʤʷʢʦʪʴ ʢʣʫʙʥʷ ʢʨʝ-
ʤʦʚʦʛʦ ʮʚʝʪʘ. ɻʠʙʨʠʜ ʦʪʣʠʯʘʝʪʩʷ ʦʪʣʠʯʥʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʢʣʫʙʥʝʡ – ʨʦʚʥʳʝ
ʩ ʙʣʝʩʪʷʱʝʡ ʢʦʞʫʨʦʡ.

ʇʦ ʫʨʦʚʥʶ ʢʦʥʝʯʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ 33-17 (132-07 ʭ
ʄʘʥʠʬʝʩʪ) ʧʨʝʚʳʩʠʣ ʩʪʘʥʜʘʨʪ ʅʝʚʩʢʠʡ ʥʘ 19,1 ʪ/ʛʘ. ʈʘʩʪʝʥʠʷ ʛʠʙʨʠʜʘ ʚ ʧʝʨʠʦʜ
ʚʝʛʝʪʘʮʠʠ ʚʳʩʦʪʦʡ ʜʦ 70 ʩʤ, ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ, ʣʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ
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ʨʦʚʥʳʝ, ʙʝʟ ʜʝʬʦʨʤʘʮʠʠ, ʩʪʝʙʣʝʡ ʦʪ 2 ʜʦ 4 ʰʪʫʢ, ʪʠʧ ʢʫʩʪʘ ʧʨʷʤʦʩʪʦʷʯʠʡ.
ʂʣʫʙʥʠ ʩ ʢʨʘʩʥʦʡ ʢʦʞʫʨʦʡ, ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ ʩ ʤʝʣʢʠʤʠ ʥʝʦʢʨʘʰʝʥ-
ʥʳʤʠ ʛʣʘʟʢʘʤʠ ʠ ʙʝʣʦʡ ʤʷʢʦʪʴʶ. ɻʠʙʨʠʜ ʦʪʣʠʯʘʝʪʩʷ ʭʦʨʦʰʝʡ ʚʳʨʘʚʥʝʥ-ʥʦ-
ʩʪʴʶ ʛʥʝʟʜʘ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʢʣʫʙʥʝʡ.

ʇʦʤʠʤʦ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʦʙʫ-
ʩʣʘʚʣʠʚʘʝʪʩʷ ʝʱʸ ʠ ʭʦʨʦʰʝʡ ʪʦʚʘʨʥʦʩʪʴʶ. ʊʦʚʘʨʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʢʣʫʙʥʠ ʥʝ ʤʝ-
ʥʝʝ 30 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʠ ʚʝʩʦʤ ʥʝ ʤʝʥʝʝ 40 ʛ. ɺ ʪʘʙʣʠʮʝ ʪʦʚʘʨʥʦʩʪʴ ʚʳʨʘʞʝʥʘ ʚ
ʧʨʦʮʝʥʪʘʭ ʢ ʦʙʱʝʡ ʫʨʦʞʘʡʥʦʩʪʠ. ɺʳʩʦʢʘʷ ʪʦʚʘʨʥʦʩʪʴ ʩʦʨʪʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ
ʦʙʲʝʤ ʦʪʭʦʜʘ, ʤʝʣʢʠʭ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʢʣʫʙʥʝʡ, ʢʦʪʦʨʳʝ ʥʠʢʫʜʘ ʥʝ ʠʩʧʦʣʴ-ʟʫ-
ʶʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʤʝʣʢʠʭ ʢʣʫʙʥʝʡ ʛʦʚʦʨʠʪ ʦ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʛʥʝʟʜʘ.
ʊʦʚʘʨʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 70,3 ʜʦ 96,9 %. ɺ
ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʚʘʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ ʥʦʤʝʨʘ 120-17. ʉʝʣʝʢʮʠ-
ʦʥʥʳʡ ʥʦʤʝʨ 120-17 (ʋʪʝʥʦʢ ʭ 428-05) ʠʤʝʝʪ ʨʘʩʪʝʥʠʷ ʚʳʩʦʪʦʡ 50…70 ʩʤ,
ʧʦʣʫʨʘʟʚʘʣʠʩʪʳʡ ʢʫʩʪ. ʎʚʝʪʝʥʠʝ ʩʣʘʙʦʝ ʠʣʠ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʂʣʫʙʥʠ
ʦʚʘʣʴʥʳʝ ʩʦ ʩʚʝʪʣʦ-ʙʝʞʝʚʦʡ ʩʝʪʯʘʪʦʡ ʢʦʞʫʨʦʡ ʠ ʤʝʣʢʠʤʠ ʥʝʦʢʨʘʰʝʥʥʳʤʠ
ʛʣʘʟʢʘʤʠ, ʤʷʢʦʪʴ ʢʨʝʤʦʚʘʷ.

ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʩʥʦʚʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʝʨʠʦʜ
ʚʝʛʝʪʘʮʠʠ ʚʠʟʫʘʣʴʥʦ ʧʦ 9-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ.ʄʘʢʩʠʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʠ-
ʨʫʩʥʳʤ ʠ ʛʨʠʙʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ – 9 ʙʘʣʣʦʚ – ʦʙʣʘʜʘʣʠ ʥʦʤʝʨʘ 33-17, 37-17, 75-
17, 72-17 ʠ 90-15. ʅʠʟʢʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʷʞʝʣʳʤ ʬʦʨʤʘʤ
ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ – ʥʦʤʝʨʘ 25-16, 57-17 ʠ 78-18. ʇʦ ʜʘʥʥʳʤ ɺʩʝʨʦʩʩʠʡ-
ʩʢʦʛʦ ʧʫʥʢʪʘ ʧʦ ʠʩʧʳʪʘʥʠʶ ʢʘʨʪʦʬʝʣʷ, ʥʦʤʝʨʘ 6-17, 15-17, 33-17, 72-17, 78-17,
120-17, 25-16, 80-14 ʠ 37-17 ʫʩʪʦʡʯʠʚʳ ʢ ʜʘʣʝʤʩʢʦʤʫ ʪʠʧʫ ʨʘʢʘ. ʅʦʤʝʨʘ 15-17,
33-17 ʠ 25-16 ʫʩʪʦʡʯʠʚʳ ʢ ʟʦʣʦʪʠʩʪʦʡ ʢʘʨʪʦʬʝʣʴʥʦʡ ʥʝʤʘʪʦʜʝ (Ro1).

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭʣʝʪʥʠʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʢʦʤʧʣʝʢʩʫ
ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʝʣʝʢʮʠʦʥʥʳʡ ʥʦʤʝʨ 33-17 (132-07 ʭ ʄʘʥʠ-
ʬʝʩʪ) ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʨʪʘ ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ
ʪʦʚʘʨʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʘʢʫ, ʥʝʤʘʪʦʜʝ, ʚʠʨʫʩʥʳʤ ʠ ʛʨʠʙʥʳʤ ʟʘʙʦʣʝʚʘ-
ʥʠʷʤ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʨʦʚʥʳʤʠ ʢʣʫʙʥʷʤʠ ʩ ʢʨʘʩʥʦʡ ʢʦʞʫʨʦʡ ʠ ʙʝʣʦʡ ʤʷʢʦ-
ʪʴʶ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʨʝʜʥʝʨʘʥʥʝʛʦ ʩʦʨʪʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩ ʚʳ-
ʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʝʣʝʢʮʠʦʥ-
ʥʳʡ ʥʦʤʝʨ 80-14 (ʄʠʨʘʥʜʘ ʭ ʀʨʙʠʪʩʢʠʡ).
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ʆʮʝʥʢʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ, ʚʢʣʶʯʝʥʥʳʭ
ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ

ʀ. ɺ. ɹʨʦʥʥʠʢʦʚʘ, ɸ. ʇ. ʉʦʬʨʦʥʦʚ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʝʥʦ ʟʥʘʯʝʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ
ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ
ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ, ʚʢʣʶʯʝʥʥʳʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠ-
ʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʆʪʤʝʯʝʥ ʥʝʜʦʩʪʘʪʦʢ ʨʘʟʥʦʦʙʨʘʟʠʷ
ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʢʫʩʪʘʨʥʠʢʦʚ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ, ʩʝʣʝʢʮʠʷ,
ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʝ ʚʠʜʳ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʩʘʜʦʚʦʜʩʪʚʦ.

Assessment of the diversity of ornamental crops included
in the State Register of Breeding Achievements

I. V. Bronnikova, A. P. Sofronov
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract. The article briefly discusses the importance of green spaces for the formation
of a favorable microclimate in settlements. An analysis was made of the diversity of ornamental
crops included in the State Register of Selection Achievements approved for use. There is a lack
of diversity of ornamental crops, especially shrubs.

Keyword: green spaces, ornamental shrubs, selection, flower and ornamental species,
ornamental gardening

ɼʝʢʦʨʘʪʠʚʥʦʝ ʩʘʜʦʚʦʜʩʪʚʦ ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʦʪʨʘʩʣʴʶ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ, ʚʢʣʶʯʘʶʱʝʡ ʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨ-
ʥʠʢʦʚʳʝ ʧʠʪʦʤʥʠʢʠ ʠ ʮʚʝʪʦʚʦʜʩʪʚʦ [1]. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʝʡ-
ʰʫʶ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʆʥʠ ʚʣʠʷʶʪ ʥʘ ʪʝʧʣʦ-
ʚʦʡ, ʚʦʜʥʳʡ ʠ ʚʝʪʨʦʚʦʡ ʨʝʞʠʤʳ, ʪʝʤ ʩʘʤʳʤ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʬʦʨʤʠʨʦ-ʚʘʥʠʝ
ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʍʦʪʷ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʟʘʚʠʩʠʪ ʦʪ ʠʭ
ʭʘʨʘʢʪʝʨʘ, ʨʘʟʤʝʨʦʚ ʠ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʵʬʬʝʢʪ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʤ: ʣʝʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʨʝʜʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʠʞʝ, ʘ
ʟʠʤʦʡ ʚʳʰʝ, ʯʝʤ ʥʘ ʦʪʢʨʳʪʦʤ ʫʯʘʩʪʢʝ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʡ ʠʩʧʘʨʷʶʱʝʡ
ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦʚʳʰʘʶʪ ʚʣʘʞ-
ʥʦʩʪʴ ʚʦʟʜʫʭʘ [2]. ʂʫʩʪʘʨʥʠʢʠ ʠ ʜʝʨʝʚʴʷ ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʝʪʨʦʟʘʱʠʪ-
ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʤʝʱʝʥʠʠ ʠ ʧʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ ʤʦ-
ʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʚʝʪʨʦʚʦʡ ʨʝʞʠʤ ʛʦʨʦʜʘ ʠʣʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ.
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ʕʪʠ ʩʚʦʡʩʪʚʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʙʦʨʴʙʝ ʩʦ ʩʥʝʞʥʳʤʠ ʟʘʥʦʩʘʤʠ, ʧʦʞʘ-
ʨʘʤʠ, ʦʧʦʣʟʥʷʤʠ ʠ ɻ ʨʦʟʠʝʡ ʧʦʯʚʳ [1]. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ
ʚ ʙʦʨʴʙʝ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɽʛʦ ʟʘʧʳʣʝʥʥʦʩʪʴ ʚ ʧʘʨʢʘʭ ʠ ʩʘ-
ʜʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮʘʭ [3]. ʇʨʠʯʝʤ ʩʪʝʧʝʥʴ ʟʘʧʳ-
ʣʝʥʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʦʜ, ̫ ʚʣʷʶʱʠʭʩʷ ʭʦʨʦʰʠʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ ʧʳʣʠ, ʥʘʧʨʠ-
ʤʝʨ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʚʷʟʘ ʰʝʨʰʘʚʦʛʦ, ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʷʙʣʦʥʠ ʷʛʦʜʥʦʡ,
ʩʠʨʝʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʢʘʨʘʛʘʥʳ ʜʨʝʚʦʚʠʜʥʦʡ, ʢʠʟʠʣʴʥʠʢʘ ʯʝʨʥʦʧʣʦʜʥʦʛʦ ʠ
ʜʨʫʛʠʭ. ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʬʠʪʦʥʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʢʦʪʦ-
ʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʯʠʱʝʥʠʶ ʚʦʟʜʫʭʘ ʦʪ ʚʨʝʜʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺʳʩʦʢʦʡ
ʬʠʪʦʥʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʢʣʝʥʳ ʷʩʝʥʝʣʠʩʪʥʳʡ ʠ ʪʘʪʘʨʩʢʠʡ, ʨʷʙʠʥʘ
ʦʙʳʢʥʦʚʝʥʥʘʷ, ʩʧʠʨʝʠ ʛʦʨʦʜʯʘʪʘʷ ʠ ̫ ʧʦʥʩʢʘʷ, ʙʘʨʙʘʨʠʩ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʯʫʙʫʰ-
ʥʠʢ ʰʠʨʦʢʦʣʠʩʪʥʳʡ, ʢʠʟʠʣʴʥʠʢ ʙʣʝʩʪʷʱʠʡ ʠ ʜʨʫʛʠʝ [4]. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ
ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʦʪ ʜʳʤʘ ʠ ʛʘʟʦʚ, ʧʦʧʘʜʘʶ-
ʱʠʭ ʚ ʘʪʤʦʩʬʝʨʫ ʢʘʢ ʦʪʭʦʜʳ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʳʩʦʢʦʡ ʩʧʦʩʦʙ-
ʥʦʩʪʴʶ ʧʦʛʣʦʱʘʪʴ ʛʘʟʳ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʪʦʧʦʣʴ ʙʘʣʴʟʘʤʠʯʝʩʢʠʡ, ʚʷʟ
ʛʣʘʜʢʠʡ, ʣʠʧʘ ʩʝʨʜʮʝʚʠʜʥʘʷ, ʙʝʨʝʟʘ ʧʫʰʠʩʪʘʷ, ʜʝʨʝʥ ʙʝʣʳʡ, ʠʚʘ ʙʝʣʘʷ, ʷʩʝʥʴ
ʦʙʳʢʥʦʚʝʥʥʳʡ, ʢʣʝʥ ʧʦʣʝʚʦʡ, ʙʠʨʶʯʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʜʨʫʛʠʝ. ʅʦ ʩʘʤʘʷ ʛʣʘʚ-
ʥʘʷ ʨʦʣʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ – ʵʪʦ ʵʩʪʝʪʠʯʝʩʢʘʷ ʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ. ɼʝʢʦʨʘʪʠʚ-
ʥʳʝ ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ, ʢʣʫʤʙʳ ʠ ʮʚʝʪʥʠʢʠ ʜʘʶʪ ʯʝʣʦʚʝʢʫ ʧʦʣʦʞʠʪʝʣʴʥʳʝ
ʵʤʦʮʠʠ ʠ ʧʦʤʦʛʘʶʪ ʙʳʩʪʨʝʝ ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʠʣʳ [5].ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨ-
ʤʘʪʠʚʥʳʤ ʘʢʪʘʤ (ʉʇ 82.13330.2016, ʉʅʠʇ III-ʂ.2-67, ɻʆʉʊ 28329-8), ʚ ʥʘʩʝʣʝʥ-
ʥʳʭ ʧʫʥʢʪʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʦʨʤʳ ʦʟʝʣʝʥʝʥʠʷ:

·ʥʘʩʘʞʜʝʥʠʷ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 40 % ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʛʦʨʦʜʘ;
·ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʦ ʧʨʠʭʦʜʠʪʴʩʷ ʥʝ ʤʝʥʴʰʝ 6…7 ʤ2 ʟʝʣʝʥʳʭ ʟʦʥ;
·ʥʘʩʘʞʜʝʥʠʷ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 20 ʤʠʥʫʪ ʧʝʰʝʡ

ʭʦʜʴʙʳ ʦʪ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ.
ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝ-

ʤʝʩʪʥʦ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ [4]. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ – ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ʜʝʢʦʨʘʪʠʚʥʦʛʦ
ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ. ʊʘʢ, ʚ 2010 ʛʦʜʫ ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ,
ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ɽʚʨʦʧʝ, ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 4 ʪʳʩʷʯ ʨʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʣʦʩʝ-
ʤʝʥʥʳʭ – 64, ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʜʚʫʜʦʣʴʥʳʭ – 2676, ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʦʜʥʦ-
ʜʦʣʴʥʳʭ – 1085. ʊʦʯʥʦʝ ʯʠʩʣʦ ʚʳʨʘʱʠʚʘʝʤʳʭ ʩʦʨʪʦʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʚ
ɽʚʨʦʧʝ ʪʨʫʜʥʦ ʦʮʝʥʠʪʴ, ʥʦ ʦʥʦ ʩʦʩʪʘʚʣʷʣʦ ʥʝ ʤʝʥʝʝ 15 ʪʳʩʷʯ ʩʦʨʪʦʚ [6], ʠ ʟʘ
ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʵʪʦ ʯʠʩʣʦ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʣʦʩʴ.

ɺ ʈʦʩʩʠʠ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʛʦʨʘʟʜʦ
ʤʝʥʴʰʝ.ʇʨʠ ʘʥʘʣʠʟʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦ-
ʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 02 ʠʶʥʷ 2022 ʛ.), ʚ ʨʝʝʩʪʨ ʚʢʣʶ-
ʯʝʥʳ 121 ʚʠʜ ʠ 1290 ʩʦʨʪʦʚ ʮʚʝʪʦʯʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ, ʧʨʠʯʝʤ ʙʦʣʴʰʫʶ
ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʚʠʜʳ (ʭʨʠʟʘʥʪʝʤʘ – 153 ʩʦʨʪʘ,
ʠʨʠʩ – 129 ʩʦʨʪʦʚ, ʧʠʦʥ ʪʨʘʚʷʥʠʩʪʳʡ – 115 ʩʦʨʪʦʚ ʠ ʬʣʦʢʩ ʤʝʪʝʣʴʯʘʪʳʡ – 73
ʩʦʨʪʘ) – ʙʦʣʝʝ 60 % (ʪʘʙʣ.).
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ʊʘʙʣʠʮʘ
ʂʦʣʠʯʝʩʪʚʦ ʩʦʨʪʦʚ ʠ ʚʠʜʦʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ,

ʚʢʣʶʯʝʥʥʳʭ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ,
ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2022 ʛʦʜʫ

ɾʠʟʥʝʥʥʘʷ ʬʦʨʤʘ ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ, ʰʪ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʨʪʦʚ, ʰʪ.
ʆʜʥʦ-, ʜʚʫʭʣʝʪʥʠʝ ʚʠʜʳ 58 253
ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʚʠʜʳ 44 821
ʂʫʩʪʘʨʥʠʢʠ ʠ ʜʝʨʝʚʴʷ 19 216

ʀʪʦʛʦ 121 1290

ʅʘʠʤʝʥʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʨʫʧʧʘ – ʵʪʦ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʠ
ʜʝʨʝʚʴʷ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʩʝʛʦ 19 ʚʠʜʘʤʠ ʠ 216 ʩʦʨʪʘʤʠ. ʀʟ ʥʠʭ 107 ʩʦʨʪʦʚ –
ʨʦʟʳ, 43 – ʧʠʦʥʳ ʜʨʝʚʦʚʠʜʥʳʝ, 33 ʩʦʨʪʘ – ʩʠʨʝʥʠ. ʅʘ ʦʩʪʘʣʴʥʳʝ 16 ʚʠʜʦʚ ʧʨʠ-
ʭʦʜʠʪʩʷ ʪʦʣʴʢʦ 33 ʩʦʨʪʘ, ʠʟ ʥʠʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʭʝʥʦʤʝʣʝʩ (ʘʡʚʘ) –
18 ʩʦʨʪʦʚ, ʷʙʣʦʥʷ ʜʝʢʦʨʘʪʠʚʥʘʷ – 16 ʩʦʨʪʦʚ, ʧʝʨʩʠʢ ʜʝʢʦʨʘʪʠʚʥʳʡ – 10 ʩʦʨʪʦʚ,
ʚʝʡʛʝʣʘ – 9 ʩʦʨʪʦʚ, ʙʘʨʙʘʨʠʩ – 4 ʩʦʨʪʘ; ʧʦ 3 ʩʦʨʪʘ – ʚʠʰʥʷ ʩʘʭʘʣʠʥʩʢʘʷ, ʞʠʤʦ-
ʣʦʩʪʴ ʜʝʢʦʨʘʪʠʚʥʘʷ ʠ ʯʫʙʫʰʥʠʢ; ʧʦ 2 ʩʦʨʪʘ – ʚʠʰʥʷ ʜʝʢʦʨʘʪʠʚʥʘʷ, ʞʠʤʦʣʦʩʪʴ
ʪʘʪʘʨʩʢʘʷ; ʧʦ 1 ʩʦʨʪʫ – ʘʨʘʣʠʷ ʤʘʥʴʯʞʫʨʩʢʘʷ, ʣʘʧʯʘʪʢʘ ʢʫʩʪʘʨʥʠʢʦʚʘʷ, ʩʣʠʚʘ
ʤʝʣʢʦʧʠʣʴʯʘʪʘʷ, ʧʘʚʣʦʚʥʠʷ, ʧʘʥʮʝʨʠʥʘ ʩʝʨʝʙʨʠʩʪʘʷ, ʦʣʴʭʘ.

ʄʝʞʜʫ ʪʝʤ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ
ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʧʘʨʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ,
ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʠʭ ʩʦʟʜʘʥʠʷ, ʢʦʛʜʘ ʜʝʨʝʚʴʷ ʝʱʝ ʥʝ ʜʦʩʪʠʛʣʠ ʧʦʣʥʦʛʦ
ʨʘʟʚʠʪʠʷ. ɺ ʜʝʢʦʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʤʥʦʛʠʝ ʢʫʩʪʘʨʥʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʠʟʷʱʝ-
ʩʪʚʦʤ ʬʦʨʤʳ ʠ ʦʙʣʠʩʪʚʝʥʠʷ, ʠ ʧʦ ʧʳʰʥʦʩʪʠ ʮʚʝʪʝʥʠʷ ʥʝ ʫʩʪʫʧʘʶʪ ʪʨʘʚʷ-ʥʠ-
ʩʪʳʤ ʨʘʩʪʝʥʠʷʤ, ʧʨʝʚʦʩʭʦʜʷ ʠʭ ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪ ʜʝ-
ʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʛʨʫʧʧʦʡ ʜʣʷ ʦʟʝʣʝ-ʥʝʥʠʷ
ʛʦʨʦʜʦʚ [5].

ɽʩʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʥʘʙʦʨ ʢʫʣʴʪʫʨ ʠ ʩʦʨʪʦʚ, ʦʪʦʙʨʘʞʝʥʥʳʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʤ ʨʝʝʩʪʨʝ ʈʌ, ʩ ʥʘʙʦʨʦʤ ʢʫʣʴʪʫʨ ʠ ʩʦʨʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʪʦʨʛʦʚʳʭ ʧʣʦ-
ʱʘʜʢʘʭ ʩʪʨʘʥʳ, ʪʦ ʵʪʠ ʥʘʙʦʨʳ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʝʨʝʢʨʳ-
ʚʘʶʪʩʷ [6], ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʠʤʧʦʨʪʘ ʥʘʜ ʩʦʙʩʪʚʝʥ-
ʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ [7].

ʇʨʠʯʠʥʳ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩ ʜʝʢʦʨʘʪʠʚʥʳʤ ʩʘʜʦʚʦʜʩʪʚʦʤ ʚ
ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦʦʙʨʘʟʥʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ:

1) ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʟʘʢʘʟʘ ʥʘ ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ;

2) ʦʪʩʫʪʩʪʚʠʝ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ
ʨʘʙʦʪ ʧʦ ʩʝʣʝʢʮʠʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ;

3) ʦʪʩʫʪʩʪʚʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʧʠʪʦʤʥʠʢʦʚʦʜʦʚ ʚ ʚʳʨʘʱʠʚʘʥʠʠ ʠ
ʧʨʦʧʘʛʘʥʜʝ ʩʦʨʪʦʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ [6].

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʢʦʨʘʪʠʚʥʦʝ ʩʘʜʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ
ʯʘʩʪʴʶ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʛʨʘʶʪ
ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʛʦʨʦʜʘʭ. ʆʜʥʘʢʦ ʚ
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ʈʦʩʩʠʠ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʢʘ ʨʘʟʚʠʪʦ ʩʣʘʙʦ, ʧʦʵʪʦʤʫ ʦʟʝʣʝʥʠʪʝʣʠ ʚ ʙʦʣʴʰʠʥ-
ʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʟʘʨʫʙʝʞʥʳʤ ʩʦʨʪʘʤ ʠ ʧʦʩʘʜʦʯʥʦʤʫ ʤʘʪʝʨʠ-
ʘʣʫ, ʥʝ ʠʟʫʯʝʥʥʦʤʫ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʨʘʥʳ. ʆʜʥʠʤ ʠʟ ʩʧʦ-
ʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ ʜʝʢʦ-
ʨʘʪʠʚʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʜʝʢʦʨʘʪʠʚʥʳʤ ʢʫʩʪʘʨ-
ʥʠʢʘʤ.
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ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʩʦʩʪʘʚʠʣ 24,5 %, ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʷʚʣʝʥʦ ʧʦ
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ʧʦʚʳʰʘʣʘʩʴ ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ, ʪ. ʝ. ʧʨʠ ʫʩʠʣʝʥʠʠ ʩʪʨʝʩʩʘ.
ʇʦ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ (ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʜʣʠʥʘ ʢʦʣʦʩʘ ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝ-
ʥʠʷ) ʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ ʫʩʠʣʠʚʘʣʠʩʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʨʝʜʥʝ- ʠ ʧʦʟʜʥʝʩʧʝʣʳʝ
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ʛʝʥʦʪʠʧʳ ʚ 67 % ʠʟʫʯʝʥʥʳʭ ʣʝʪ ʠʤʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʯʪʦ
ʟʘʪʨʫʜʥʷʝʪ ʩʝʣʝʢʮʠʶ ʥʘ ʩʦʯʝʪʘʥʠʝ ʨʘʥʥʝʩʧʝʣʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɻʝʥʦʪʠʧʳ,
ʠʤʝʶʱʠʝ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ ʠ ʨʘʩʪʝʥʠʷ, ʚ 53 % ʩʣʫʯʘʝʚ ʭʘʨʘʢʪʝʨʠ-
ʟʦʚʘʣʠʩʴ ʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʟʥʘʯʠʤʳʭ ʢʦʨʨʝʣʷʮʠʡ ʫʨʦʞʘʡʥʦ-
ʩʪʠ ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʚʦʟʨʘʩʪʘʣʘ ʜʦ 60 % ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ, ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ
ʩ ʨʘʩʪʝʥʠʷ – ʘʥʘʣʦʛʠʯʥʦ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ. ʂ ʵʣʝʤʝʥʪʘʤ, ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʫʨʦ-
ʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ,
ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ – ʚʝʣʠʯʠʥʫ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʠ ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ.
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʤʝʪʝʦ-
ʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʝʣʝʢʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʩʪʘ-
ʙʠʣʠʟʘʮʠʶ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ
ʨʘʩʪʝʥʠʡ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ (ʦʪʙʦʨ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ). ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘ-
ʚʠʪʴ ʫʩʠʣʠʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʙʘʣʘʥʩʘ «ʫʨʦʞʘʡʥʦʩʪʴ – ʨʘʥʥʝʩʧʝʣʦʩʪʴ» ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʪʝʥ-
ʮʠʘʣʘ ʧʨʠʟʥʘʢʦʚ «ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ», «ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ»,
«ʜʣʠʥʘ ʢʦʣʦʩʘ» (ʦʪʙʦʨ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ).

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʫʭʘ, ʠʟʤʝʥʯʠʚʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ

Correlations between yield and productivity elements
of spring wheat in years with different hydrothermal conditions

L. V. Volkova
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract. In a long-term study (2008...2022) of varieties and breeding numbers of spring
soft wheat of the nursery of the competitive variety testing of the FARC of the North-East, the
relationship of yield and the main elements of productivity in different hydrothermal conditions
(HTC) years were determined. The level of yield depression in the drought was 24.5 %, a signif-
icant decrease was revealed by the signs of "plant height" and "duration of the growing season".
The interport variability (CV, %) of some traits (1000 grain weight, plant height, number of spike-
lets, grain weight per ear, productive stem density) increased as the overall yield level decreased,
so with increased stress. According to other characteristics (productive bushiness, ear length and
grain weight from the plant), varietal differences increased under favorable conditions. Mid- and
late-maturing genotypes in 67 % of the studied years had an advantage in yield, which makes it
difficult to select for a combination of early maturity and productivity. Genotypes with higher ear
and plant productivity were characterized by higher yields in 53 % of cases, while the frequency
of significant correlations of yield with the weight of grain from the ear increased to 60 % in dry
years, with the weight of grain from the plant – similarly in wet years. The elements that signifi-
cantly affect the yield of wheat grain in dry years include the height of plants, in favorable years
– the amount of productive bushiness and the weight of grain from the plant. Thus, in order to
maintain a high level of yield in various agrometeorological conditions, breeding should be fo-
cused primarily on stabilizing plant height, increasing grain weight from the ear and plant sur-
vival in unfavorable years (selection for stability). It is also necessary to direct efforts to achieve
a balance of "yield-early maturity" and increase the potential of the signs of "productive bushi-
ness", "grain weight from the plant", "ear length" (selection for plasticity).

Key words: drought, variability, correlation coefficient

ʈʝʘʣʠʟʘʮʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ
ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʛʝʥʦʪʠʧʦʤ, ʨʝʩʫʨʩʘʤʠ ʢʣʠʤʘʪʘ, ʧʣʦʜʦʨʦʜʠʝʤ ʧʦʯʚʳ, ʘʛ-
ʨʦʪʝʭʥʠʢʦʡ, ʩʦʩʪʦʷʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ
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ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʨʝʛʫʣʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʦʨʪʦʚ, ʘʜʘʧ-
ʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʫʨʦ-
ʞʘʡʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʦʨʪʦʚ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʠʤʝʝʪ ʟʥʘʥʠʝ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠʟʤʝʥʝʥʠʷ ʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ
ʵʣʝʤʝʥʪʦʚ, ʧʨʠ ʫʯʘʩʪʠʠ ʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʫʨʦʞʘʡ. ɼʣʷ
ʚʳʷʚʣʝʥʠʷ ʨʦʣʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚʘʨʠʘʮʠʦʥʥʳʡ
ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ [1, 2]. ʀʟ-
ʚʝʩʪʥʦ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʝʥʴ ʧʨʠʟʥʘʢʦʚ, ʥʦ ʠ ʠʭ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʟʘ-
ʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʦʙʫʩʣʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ [3]. ɺ
ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʜʥʠʤ ʠʟ ʣʠʤʠʪʠʨʫʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʘʢʪʦ-
ʨʦʚ ̫ ʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʧʦʵʪʦʤʫ ʚʩʝʩʪʦʨʦʥ-
ʥʝʝ ʠʟʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʚ ʜʦʣʛʦʣʝʪʥʝʤ
ʵʢʩʧʝʨʠʤʝʥʪʝ ʦʙʣʘʜʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʦʚʠʟʥʦʡ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʣʝʥʘ-
ʧʨʘʚʣʝʥʥʦ ʚʝʩʪʠ ʦʪʙʦʨ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʩʦʟʜʘʚʘʪʴ ʩʦʨʪʘ ʩ
ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʤ
ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ – ʦʧʨʝʜʝʣʠʪʴ ʤʝʞʩʦʨʪʦʚʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʩ ʫʨʦʞʘʡʥʦ-
ʩʪʴʶ ʚ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.ʆʧʳʪ ʧʨʦʚʦʜʠʣʠ ʚ 2008…2022 ʛʛ. ʥʘ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʭ ʜʝʣʷʥʢʘʭ ʚ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʛ. ʂʠʨʦʚ), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ
ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ̫ ʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʠʪʦʤʥʠʢʘ ʢʦʥʢʫʨʩʥʦʛʦ
ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʪʠʧʠʯʥʘʷ ʜʣʷ ʨʝʛʠʦʥʘ (ʜʝʨʥʦʚʦ-ʧʦʜ-
ʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, pH 4,8…5,2; ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʥʠʟʢʦʝ – 2,0 %
(ʧʦ ʊʶʨʠʥʫ, ɻʆʉʊ 26213-91), ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʚʳʩʦʢʦʝ – 191 ʤʛ/ʢʛ ʧʦʯʚʳ,
ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʦʚʳʰʝʥʥʦʝ – 130 ʤʛ/ʢʛ (ʧʦ ʂʠʨʩʘʥʦʚʫ, ɻʆʉʊ 26207-91). ɽʞʝ-
ʛʦʜʥʦ ʠʩʧʳʪʳʚʘʣʠ ʦʪ 18 ʜʦ 39 ʥʦʤʝʨʦʚ ʚ 4-ʢʨʘʪʥʦʡ
ʧʦʚʪʦʨʥʦʩʪʠ ʥʘ ʜʝʣʷʥʢʘʭ ʧʣʦʱʘʜʴʶ 13,5 ʤ2, ʥʦʨʤʘ ʚʳʩʝʚʘ 6 ʤʣʥ ʚʩʭʦʞʠʭ
ʩʝʤʷʥ/ʛʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ – ʯʠʩʪʳʡ ʧʘʨ. ʇʦʣʝʚʳʝ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦ-
ʜʠʣʠ ʧʦ ʄʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ
ʢʫʣʴʪʫʨ [4]. ɺ ʢʘʞʜʦʤ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʛʦʜʫ ʚ ʠʟʫʯʘʝʤʦʡ ʚʳʙʦʨʢʝ ʛʝʥʦʪʠʧʦʚ
ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʩʣʝʜʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚ: ʫʨʦʞʘʡʥʦʩʪʴ, ʜʣʠʥʘ
ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʯʠʩʣʦ
ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ 1 ʤ2, ʜʣʠʥʘ ʢʦʣʦʩʘ, ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ, ʯʠʩʣʦ ʟʝʨʝʥ,
ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ. ɻʦʜʳ
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʥʘ «ʙʣʘʛʦʧʨʠʷʪʥʳʝ» (2008, 2009, 2011, 2012,
2015, 2017, 2018, 2019, 2020, 2022 ʛʛ.) ʠ «ʟʘʩʫʰʣʠʚʳʝ» (2010, 2013, 2014, 2016,
2021 ʛʛ.) ʩʦʛʣʘʩʥʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ (ɻʊʂ) ʟʘ ʤʘʡ - ʘʚʛʫʩʪ, ʨʘʩ-
ʩʯʠʪʘʥʥʦʤʫ ʧʦ ɻ. ʊ. ʉʝʣʷʥʠʥʦʚʫ [5]. ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠ-
ʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʦʚ ʧʨʦ-
ʛʨʘʤʤ Agros 2.07 ʠ Microsoft Excel 2016.ʉʫʱʝʩʪʚʝʥʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧ-
ʧʘʤʠ ʣʝʪ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ (tʬʘʢʪ Ó tʩʪ).

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʧʷʪʴ ʣʝʪ
ʩ ʟʘʩʫʭʦʡ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ɻʊʂ = 0,89…1,07) ʩ
ʯʘʩʪʦʪʦʡ 33 %. ʂ ʛʨʫʧʧʝ ʦʙʝʩʧʝʯʝʥʥʳʭ ʧʦ ʫʚʣʘʞʥʝʥʠʶ ʦʪʥʝʩʝʥʳ 10 ʣʝʪ
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ʩʦ ʟʥʘʯʝʥʠʷʤʠ ɻʊʂ = 1,09…1,70. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ɻʊʂ ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ ʣʝʪ
ʩʦʩʪʘʚʠʣʠ 0,97 ʠ 1,39 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʣʠʯʠʷ ʛʨʫʧʧ ʧʦ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ
ʩʫʱʝʩʪʚʝʥʥʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ. ɺ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʥʘʙʦʨʳ ʩʦʨʪʦʚ
ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʜʦʚʝʜʝʥʥʳʭ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ
ʜʦ ʵʪʘʧʘ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʦ ʜʝʧʨʝʩʩʠʠ ʩʨʝʜʥʝʛʦ ʛʨʫʧ-ʧʦ-
ʚʦʛʦ ʫʨʦʚʥʷ ʧʨʠʟʥʘʢʦʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʦʙʱʝʡ ʨʝʘʢʮʠʠ
ʩʦʨʪʦʚ ʤʝʩʪʥʦʛʦ ʵʢʦʪʠʧʘ ʥʘ ʣʠʤʠʪʠʨʫʶʱʠʝ ʫʩʣʦʚʠʷ (ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ) ʚ
ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʩʥʠʞʝʥʠʷ ʥʘʙʣʶʜʘʣʠ ʧʦ ʫʨʦʞʘʡʥʦ-
ʩʪʠ – ʥʘ 24,5 %, ʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʨʦʞʘʡʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ
8,8 ʮ/ʛʘ. ʅʘʠʤʝʥʴʰʘʷ ʜʝʧʨʝʩʩʠʷ ʦʪʤʝʯʝʥʘ ʧʦ ʯʠʩʣʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʴʝʚ ʥʘ
ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ (ʥʘ 1,9 %), ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʢʮʠʠ – ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩ-ʪʦ-
ʩʪʠ. ɽʩʣʠ ʩʫʜʠʪʴ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʥʦʩʪʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, ʪʦ ʤʦʞʥʦ ʩ ʫʚʝ-
ʨʝʥʥʦʩʪʴʶ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ɻʊʂ ʛʦʜʳ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ ʚ
ʮʝʣʦʤ ʠʤʝʣʠ ʙóʣʴʰʫ  ʁʚʳʩʦʪʫ ʠ ʙʦʣʝʝ ʜʣʠʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʘ 1
ʀʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ

ʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʥʳʝ ʧʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ

ʇʦʢʘʟʘʪʝʣʴ

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʆʙʱʘʷ
ʜʝʧʨʝʩʩʠʷ
ʧʨʠʟʥʘʢʘ, %

tʬʘʢʪʙʣʘʛʦʧʨʠʷʪ-
ʥʳʝ ʛʦʜʳ (n =

10)

ʟʘʩʫʰʣʠʚʳʝ
ʛʦʜʳ (n = 5)

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 35,9 27,1 24,5 1,90
ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʩʫʪ 86 77 10,4 2,59*
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ 88,6 72,9 17,7 2,35*
ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʰʪ. 1,09 1,09 0 -0,01
ɼʣʠʥʘ ʢʦʣʦʩʘ, ʩʤ 7,3 6,6 9,5 1,05
ʏʠʩʣʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ, ʰʪ. 13,4 11,4 14,9 1,98
ʏʠʩʣʦ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ, ʰʪ. 26,2 24,0 8,4 0,95
ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ, ʛ 1,02 0,92 9,8 0,84
ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ, ʛ 1,11 1,01 9,0 0,70
ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 39,0 37,6 3,5 0,65
ʏʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ, ʰʪ./ʤ2 472 463 1,9 0,21

* ʈʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʟʥʘʯʠʤʳ ʧʨʠ ʨ Ò 0,05

ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚ-ʥʦ-
ʩʪʠ ʢʘʢ ʚ ʨʘʟʨʝʟʝ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʠʟʫʯʘʝʤʳʭ ʣʝʪ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʛʨʫʧʧ, ʢʦʥʪʨʘʩʪʥʳʭ
ʧʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ
ʚʦʟʤʦʞʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʪʝʧʣʝʥʠʷ
ʢʣʠʤʘʪʘ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʩʝʣʝʢʮʠʠ ʩʦʨʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ
ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʥʳʝ ʠ ʪʝʧʣʦʚʳʝ ʨʝʩʫʨʩʳ.
ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʨʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ
ʚʳʙʦʨʢʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʠʟʫʯʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ.
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ʊʘʙʣʠʮʘ 2
ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ

ʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʥʳʝ ʧʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʛʦʜʳ

ʇʦʢʘʟʘʪʝʣʴ
ʂʦʨʨʝʣʷʮʠʷ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ

ʙʣʘʛʦʧʨʠʷʪʥʳʝ
ʛʦʜʳ (n = 10)

ʟʘʩʫʰʣʠʚʳʝ
ʛʦʜʳ (n = 5)

ʚʩʝ ʛʦʜʳ
(n = 15)

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ -0,02 0,06 0,28
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ 0,56 0,96* 0,80*
ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ 0,81* 0,67 0,61*
ɼʣʠʥʘ ʢʦʣʦʩʘ 0,34 0,02 0,30
ʏʠʩʣʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ 0,16 0,13 0,38
ʏʠʩʣʦ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ 0,49 0,29 0,47
ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ 0,39 0,07 0,33
ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ 0,67* 0,24 0,52*
ʄʘʩʩʘ 1000 ʟʝʨʝʥ 0,11 -0,22 0,07
ʏʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ, ʰʪ./
ʤ2 0,34 0,43 0,36

* ɿʥʘʯʠʤʦ ʧʨʠ ʨ Ò 0,05

ʊʘʢʘʷ ʛʨʫʧʧʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴʶ
(ʥʦʨʤʦʡ ʨʝʘʢʮʠʠ) ʩʘʤʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʫʩʣʦʚʠʡ ʛʦʜʘ ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʘ ʠ
ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʛʝʥʦʪʠʧʦʚ. ʉʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʝʛʝʪʘʮʠʦʥ-
ʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠʥʠʤʘʣʘ ʩʣʘʙʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘ ʚʝʩʴ 15-ʣʝʪʥʠʡ ʧʝ-
ʨʠʦʜ, ʥʦ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚ ʛʨʫʧʧʘʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʭʦʜʥʳʭ ʧʦ ʫʩʣʦʚʠʷʤ ʣʝʪ.
ʂ ʵʣʝʤʝʥʪʘʤ, ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʚ ʟʘʩʫʰ-
ʣʠʚʳʝ ʛʦʜʳ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ, ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ – ʚʝʣʠʯʠʥʫ
ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʠ ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦ ʚʣʘʞʥʳʝ
ʛʦʜʳ ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʫʩʠʣʝʥʠʷ ʩʚʷʟʝʡ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ
ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ ʠ ʦʩʣʘʙʣʝʥʠʷ ʩʚʷʟʠ ʩ ʛʫʩʪʦʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ.
ʇʦʵʪʦʤʫ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʥʘʨʷʜʫ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ
ʟʝʨʥʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʠʣʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʚʳʩʦʪʳ ʠ ʚʳʞʠʚʘʝ-
ʤʦʩʪʠ ʨʘʩʪʝʥʠʡ (ʜʦʙʠʪʴʩʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʳʝ ʛʦʜʳ) ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʡ
ʢʫʩʪʠʩʪʦʩʪʠ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʠ ʨʘʩʪʝʥʠʷ.

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ
ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʛʦʜʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʨʘʟʣʠ-
ʯʠʷʭ ʩʦʨʪʦʚ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʩʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɽʩʣʠ ʚʳʩʦʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘ-
ʮʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʨʠʟʥʘʢʘ (ʫʨʦʞʘʡʥʦʩʪʴ) ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ
ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʦʤʧʦʥʝʥʪʥʦʛʦ, ʩʚʷʟʴ ʫʩʠʣʠʚʘʝʪʩʷ. ʇʦʩʢʦʣʴʢʫ ʩʚʷʟʴ ʛʦʜ ʦʪ
ʛʦʜʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ, ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ
ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʣʝʪ ʥʘʙʣʶ-
ʜʝʥʠʡ (ʪʘʙʣ. 3).
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ʊʘʙʣʠʮʘ 3
ʏʘʩʪʦʪʘ ʣʝʪ (%) ʩ ʜʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʦʡ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ

ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (2008…2022 ʛʛ.)

ʇʦʢʘʟʘʪʝʣʴ

ʈʘʟʤʘʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ/
ʯʘʩʪʦʪʘ ʣʝʪ ʩ ʜʦʩʪʦʚʝʨʥʦʡ ʢʦʨʨʝʣʷʮʠʝʡ (%)

ʙʣʘʛʦʧʨʠʷʪʥʳʝ
ʛʦʜʳ (n = 10)

ʟʘʩʫʰʣʠʚʳʝ
ʛʦʜʳ (n = 5)

ʚʩʝ ʛʦʜʳ
(n = 15)

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 0,10…0,70*/70 -0,27…0,70*/60 -0,27…0,70*/67
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ -0,17…0,54*/10 -0,16…0,49*/20 -0,17…0,54*/13
ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ -0,01…0,55*/40 -0,25…0,34*/20 -0,25…0,55*/33
ɼʣʠʥʘ ʢʦʣʦʩʘ -0,23…0,62*/50 0,14…0,41*/20 -0,23…0,62*/40
ʏʠʩʣʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ -0,05…0,60*/50 0,09…0,54*/20 -0,05…0,60*/40
ʏʠʩʣʦ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ 0,14…0,50*/30 0,26…0,47*/40 0,14…0,50*/33
ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ 0,18…0,77*/50 0,13…0,72*/60 0,13…0,77*/53
ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ 0,01…0,75*/60 0,12…0,73*/40 0,01…0,75*/53
ʄʘʩʩʘ 1000 ʟʝʨʝʥ 0,05…0,71*/30 -0,16…0,77*/20 -0,16…0,77*/27
ʏʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ, ʰʪ./ʤ2 -0,22…0,51*20 -0,11…0,47*40 -0,23…0,51*/27

* ɿʥʘʯʠʤʦ ʧʨʠ ʨÒ0,05.

ʉʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘ
15-ʣʝʪʥʠʡ ʩʨʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ r = -0,27 ʜʦ 0,70* ʠ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ
ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʚ 10 ʠʟʫʯʘʝʤʳʭ ʛʦʜʘʭ (67 %), ʧʨʠ ʵʪʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʣʝʪ ʩʦ ʟʥʘ-
ʯʠʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʚ ʟʘʩʫʰʣʠʚʳʝ ʠ ʚʣʘʞʥʳʝ ʛʦʜʳ
ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ. ʀʟ ɻ ʪʦʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ 60…70 % ʩʣʫʯʘʝʚ
ʧʦʟʜʥʝʩʧʝʣʳʝ ʛʝʥʦʪʠʧʳ ʠʤʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʯʪʦ
ʚ ʮʝʣʦʤ ʧʨʦʪʠʚʦʨʝʯʠʪ ʮʝʣʷʤ ʩʝʣʝʢʮʠʠ ʥʘ ʩʦʯʝʪʘʥʠʝ ʨʘʥʥʝʩʧʝʣʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʭʦʜʠʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʧʨʠʥʠʤʘʷ
ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ.

ʊʝʩʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʟʘʩʫʰʣʠ-
ʚʳʝ ʛʦʜʳ ʧʨʦʷʚʣʷʣʠʩʴ ʯʘʱʝ, ʯʝʤ ʚʦ ʚʣʘʞʥʳʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʚʷʟʴ ʧʨʠ-
ʥʠʤʘʣʘ ʩʣʘʙʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ – ʩʣʘʙʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘ-
ʯʝʥʠʷ. ɺʳʩʦʢʦʨʦʩʣʳʝ ʛʝʥʦʪʠʧʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʣʠ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤʠ
ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʝʤ ʥʠʟʢʦʨʦʩʣʳʝ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʣʠʤʠʪʘ
ʚʣʘʛʠ, ʥʦ ʠʤʝʣʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʧʦʵʪʦʤʫ ʚ ʩʝʣʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠ-
ʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʯʝʪʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʩʪʝʙʣʷ ʛʝʥʦʪʠʧʦʚ (80…90 ʩʤ) ʠ
ʩʪʘʙʠʣʴʥʦʩʪʠ ʝʝ ʧʨʦʷʚʣʝʥʠʷ. ʄʝʞʩʦʨʪʦʚʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʚʳʩʦʪʳ ʩʣʘʙʦ ʤʝʥʷ-
ʣʘʩʴ ʧʦ ʛʦʜʘʤ (CV = 4,3…9,5 %) ʩ ʥʝʙʦʣʴʰʦʡ ʪʝʥʜʝʥʮʠʝʡ ʢ ʫʩʠʣʝʥʠʶ
ʧʦ ʤʝʨʝ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ (r = -0,19, n = 15).

ɼʦʩʪʦʚʝʨʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʴʶ
ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʧʨʦʷʚʣʷʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʚ
ʟʘʩʫʰʣʠʚʳʝ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʚ 33 % ʩʣʫʯʘʝʚ ʩʦʨʪʘ, ʠʤʝʶʱʠʝ
ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʫʶ ʢʫʩʪʠʩʪʦʩʪʴ, ʬʦʨʤʠʨʦʚʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ,
ʨʝʘʣʠʟʫʷ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʉʦʨʪʦʚʘʷ ʩʧʝʮʠ-
ʬʠʯʥʦʩʪʴ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ, ʩʦʛʣʘʩʥʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʘʨʠʘʮʠʠ (CV = 3,0…12,3 %)
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ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʨʦʩʪʦʤ ʫʨʦʞʘʡʥʦʩʪʠ (r = 0,63*, n = 15), ʯʪʦ ʜʘʝʪ
ʦʩʥʦʚʘʥʠʝ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʪʙʦʨʘʭ ʥʘ ʧʦʪʝʥʮʠʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ
ʨʘʩʪʝʥʠʡ. ʇʦʚʳʰʝʥʠʝ ʧʣʘʩʪʠʯʥʦʩʪʠ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ
ʚ ʩʝʣʝʢʮʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ.

ʉʠʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ ʤʦʨʬʦʧʘʨʘʤʝʪʨʦʚ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ
(ʜʣʠʥʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʢʦʣʦʩʢʦʚ) ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʣʝʪ ʠʟ 15, ʧʷʪʴ
ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ.
ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ, ʚʳʩʦʢʦʥʘʩʣʝʜʫʝ-
ʤʳʤʠ ʠ ʭʦʨʦʰʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʬʝʥʦʪʠʧʝ, ʦʥʠ ʩʣʫʞʘʪ ʭʦʨʦʰʠʤ ʤʘʨʢʝʨʦʤ, ʩ ʧʦ-
ʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʙʦʨʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ.

ʇʨʠʟʥʘʢ «ʯʠʩʣʦ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ» ʙʳʣ ʝʞʝʛʦʜʥʦ ʩʚʷʟʘʥ ʧʦʣʦʞʠʪʝʣʴʥʦ
ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʩʦʩʪʘʚʠʣʦ 40 % ʚ
ʟʘʩʫʰʣʠʚʳʝ ʠ 30 % – ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ. ʉʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʯʠʩʣʫ ʟʝʨʝʥ
ʩ ʢʦʣʦʩʘ ʙʳʣʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ CV = 9,5…18,0 %.
ʂʘʢ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʧʨʠʟʥʘʢʘ «ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ»,
ʧʦʢʘʟʘʪʝʣʴ «ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ» ʚʥʦʩʠʪ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ, ʯʝʤ ʤʘʩʩʘ
1000 ʟʝʨʝʥ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ [6].

ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʠ ʨʘʩʪʝʥʠʷ ʙʦʣʝʝ ʯʝʤ ʚ ʧʦʣʦʚʠʥʝ ʠʟʫʯʝʥʥʳʭ ʣʝʪ ʪʝʩʥʦ
ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʚ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʩʚʷʟʴ ʙʳʣʘ ʩʣʘʙʘʷ.
ʏʘʩʪʦʪʘ ʟʥʘʯʠʤʳʭ ʢʦʨʨʝʣʷʮʠʡ ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 60 %
ʚ ʩʫʭʠʝ ʛʦʜʳ, ʘ ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ – ʚʦ ʚʣʘʞʥʳʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʤʝʞʩʦʨ-
ʪʦʚʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʪʘʢʞʝ ʧʦʚʳʰʘʣʩʷ ʩ ʧʘʜʝʥʠʝʤ ʦʙʱʝʛʦ
ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ (CV = 10,1…17,7 %; r = -0,47, n = 15); ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʨʘʩʪʝ-
ʥʠʷ ʥʝ ʟʘʚʠʩʝʣ ʦʪ ʚʝʣʠʯʠʥʳ ʫʨʦʞʘʡʥʦʩʪʠ (CV = 11,9…26,0 %; r = 0,13, n = 15).
ʄʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʪʙʦʨʳ ʛʝʥʦʪʠʧʦʚ ʧʦ ʵʪʠʤ ʧʨʠʟʥʘʢʘʤ ʚ ʮʝʣʦʤ
ʧʦʚʳʰʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʘʢʮʝʥʪ ʥʘ ʤʘʩʩʝ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦ-
ʩʪʘʪʢʘ ʚʣʘʛʠ ʙʦʣʝʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʧʦ ʤʘʩʩʝ ʟʝʨʥʘ
ʩ ʨʘʩʪʝʥʠʷ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ – ʧʦʚʳʰʝʥʠʶ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.

ʉʚʷʟʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ ʙʳʣʘ ʧʦʜʚʝʨʞʝʥʘ ʩʠʣʴ-
ʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ: ʟʘ 15-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʨʝʣʷʮʠʷ ʚ ʪʝʯʝʥʠʝ 11
ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ (r = -0,16…0,23), ʠ ʚ ʪʝʯʝʥʠʝ 4 ʣʝʪ (2016, 2017,
2019, 2022 ʛʛ.) ʧʨʠʥʠʤʘʣʘ ʟʥʘʯʠʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ
(r = 0,39*…0,76*). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʫʧʥʦʟʝʨʥʳʝ ʛʝʥʦʪʠʧʳ ʠʤʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ
ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 20…30 % ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʝʤʳʭ ʣʝʪ. ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ, ʯʪʦ
ʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ (ʉV = 4,6…11,3 %) ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘ-
ʶʪʩʷ ʚ ʩʪʨʝʩʩʦʚʳʝ ʛʦʜʳ (r = -0,80, n = 15), ʦʜʥʘʢʦ ʦʪʙʦʨ ʢʨʫʧʥʦʟʝʨʥʳʭ ʛʝʥʦʪʠ-
ʧʦʚ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ [7].

ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʴʝʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ – ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪ ʫʨʦʞʘʡʥʦ-
ʩʪʠ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʘʢ ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ, ʢʫʩʪʠʩʪʦʩʪʴ ʠ
ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʄʝʞʩʦʨʪʦʚʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ɻ ʪʦʛʦ ʧʨʠʟʥʘʢʘ ʩʦʩʪʘʚʠʣʘ
ʉV = 8,6…13,6 %, ʩʥʠʞʘʷʩʴ ʩ ʨʦʩʪʦʤ ʫʨʦʞʘʡʥʦʩʪʠ (r = -0,43, n = 15). ʏʘʩʪʦʪʘ
ʧʨʦʷʚʣʝʥʠʷ ʟʥʘʯʠʤʳʭ ʢʦʨʨʝʣʷʮʠʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʜʫʢʪʠʚʥʳʭ
ʢʦʣʦʩʴʝʚ ʥʘ 1 ʤ2 ʚ ʛʦʜʳ ʩ ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚ ʜʚʘ ʨʘʟʘ – ʩ 20 ʜʦ
40 %. ʇʦʩʢʦʣʴʢʫ ʫʨʦʞʘʡʥʦʩʪʴ ʯʘʱʝ ʣʠʤʠʪʠʨʫʝʪʩʷ ʵʪʠʤ ʧʨʠʟʥʘʢʦʤ
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ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʩʝʣʝʢʮʠʶ ʥʘ ʫʩʪʦʡ-
ʯʠʚʦʩʪʴ ʢ ʵʜʘʬʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ.

ɿʘʢʣʶʯʝʥʠʝ. ʋʨʦʚʝʥʴ ʜʝʧʨʝʩʩʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ
ʩʦʩʪʘʚʠʣ 24,5 %, ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʷʚʣʝʥʦ ʧʦ ʧʨʠʟʥʘʢʘʤ «ʚʳʩʦʪʘ ʨʘʩʪʝ-
ʥʠʡ» ʠ «ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ». ʇʦʚʳʰʝʥʠʝ ʩʦʨʪʦʚʦʡ
ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʘʨʠʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʤʝʨʝ ʫʩʠ-
ʣʝʥʠʷ ʩʪʨʝʩʩʘ ʫ ʧʨʠʟʥʘʢʦʚ: ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ,
ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ, ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʛʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ.
ʉ ʨʦʩʪʦʤ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʫʩʠʣʠʚʘʣʠʩʴ ʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʧʨʠ-
ʟʥʘʢʘʤ: ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʜʣʠʥʘ ʢʦʣʦʩʘ ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. ɻʝ-
ʥʦʪʠʧʳ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ ʠ ʨʘʩʪʝʥʠʷ, ʚ 53 % ʣʝʪ ʠʟʫ-
ʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙóʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʟʥʘ-ʯʠʤʳʭ
ʢʦʨʨʝʣʷʮʠʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʚʦʟʨʘʩʪʘʣʘ ʜʦ 60 %
ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ, ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ – ʘʥʘʣʦʛʠʯʥʦ ʚʦ ʚʣʘʞʥʳʝ ʛʦʜʳ.
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛ-
ʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʝʣʝʢʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʚ ʧʝʨʚʫʶ
ʦʯʝʨʝʜʴ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʤʘʩʩʳ ʟʝʨʥʘ
ʩ ʢʦʣʦʩʘ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ (ʦʪʙʦʨ ʥʘ ʩʪʘʙʠʣʴ-
ʥʦʩʪʴ). ʅʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘʚʠʪʴ ʫʩʠʣʠʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʙʘʣʘʥʩʘ «ʫʨʦʞʘʡʥʦʩʪʴ –
ʨʘʥʥʝʩʧʝʣʦʩʪʴ» ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʟʥʘʢʦʚ «ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠ-
ʩʪʦʩʪʴ», «ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ», «ʜʣʠʥʘ ʢʦʣʦʩʘ» (ʦʪʙʦʨ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʴ).
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ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ

ɽ. ʅ. ɺʦʣʦʛʞʘʥʠʥʘ, ɻ. ɸ. ɹʘʪʘʣʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ.ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 14 ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ̫ ʨʦʚʦʛʦ ʛʦʣʦʟʸʨʥʦʛʦ ʦʚʩʘ ʜʣʷ ʢʦʨ-
ʤʦʚʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʛ. ɺʳʜʝʣʝʥʳ ʣʠʥʠʠ ʟʝʨʥʦʫʢʦʩʥʦʛʦ (63h11, 225h14,
5h18), ʟʝʨʥʦʚʦʛʦ (4h12) ʠ ʫʢʦʩʥʦʛʦ (36h13) ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ
ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʥʘʙʣʶʜʘʣʠ ʫ ʣʠʥʠʡ 63h11 (23,2 ʪ/ʛʘ), 225h14 (23,6 ʪ/ʛʘ),
36h13 ʠ 5h18 (24,7 ʪ/ʛʘ), ʣʠʥʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 5h18,
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ (3,4 ʪ/ʛʘ) ʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ (24,7 ʪ/ʛʘ),
ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦ ʧʨʠʟʥʘʢʫ «ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ».
ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ɻʊʂ ʚ ʧʝʨʠʦʜ ʦʪ ʚʩʭʦʜʦʚ ʜʦ
ʚʳʤʸʪʳʚʘʥʠʷ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʟʝʨʥʘ (r = 0,69) ʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ (r = 0,75). ʆʪʤʝʯʝʥʘ
ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʚʳʩʦʪʳ ʨʘʩ-
ʪʝʥʠʷ (r = 0,81).

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʸʥʘʷ ʤʘʩʩʘ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ, ʧʣʘʩʪʠʯʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ

Productivity and adaptive properties of varieties of naked oats of sloping
and universal purpose in the conditions of the Kirov region

E. N. Vologzhanina, G. A. Batalova
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract. The evaluation of 14 varieties and lines of spring naked oats for fodder and
universal use of competitive variety testing in the conditions of the Kirov region in the period
from 2019 to 2021 was carried out. The lines of grain-bearing (63h11, 225h14, 5h18), grain
(4h12) and sloping (36h13) directions are highlighted. The highest yield of green mass was
observed in lines 63h11 (23.2 t/ha), 225h14 (23.6 t/ha), 36h13 and 5h18 (24.7 t/ha), a line of
intensive type of universal direction 5h18, characterized by high grain yield (3.4 t/ha) and green
mass (24.7 t/ha), high plasticity and stability on the basis of "yield of green mass". A highly
positive relationship was established between the SCC in the period from germination to sweep-
ing with grain yield (r = 0.69) and green mass (r = 0.75). There was a significant positive
dependence of the yield of green mass and plant height (r = 0.81).

Keywords: green mass, plant height, plasticity, stability

ɼʣʷ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʝʥ ʞʸʩʪʢʠʡ, ʥʝʩʪʘʙʠʣʴʥʳʡ ʭʘʨʘʢʪʝʨ
ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʚʝʜʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʩʪʝ-
ʥʠʝʚʦʜʩʪʚʘ, ʧʦʵʪʦʤʫ ʦʚʸʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢʘʢ ʚʳʩʦʢʦʘʜʘʧʪʠʚʥʘʷ
ʢʫʣʴʪʫʨʘ, ʩʧʦʩʦʙʥʘʷ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʠʝ, ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ ʟʝʨʥʘ ʠ ʟʝʣʸ-
ʥʦʛʦ ʢʦʨʤʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʈʦʩʩʠʠ [1].
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʝʨʥʦ ʦʚʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʙʦʛʘʪʳʤ
ʩʦʩʪʘʚʦʤ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ
ʞʠʨʘ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʦʚʸʩ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ
ʜʘʸʪ ʙʦʣʴʰʝ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʩ ʛʝʢʪʘʨʘ, ʯʝʤ ʥʘ ʟʝʨʥʦ. ʊʘʢ, ʥʘ 1 ʢʦʨʤ. ʝʜ. ʟʝʨʥʘ
ʦʚʩʘ ʧʨʠʭʦʜʠʪʩʷ 88 ʛ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, ʥʘ 1 ʢʦʨʤ. ʝʜ. ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ –
101 ʛ. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʚʩʘ ʟʝʨʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʟʝʣʸʥʳʡ ʢʦʨʤ ʧʨʦʠʩ-
ʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʦʙʲʸʤʘ ʧʨʦʜʫʢʮʠʠ ʠ ʥʘʦʙʦʨʦʪ. ʇʦʵʪʦʤʫ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ
ʩʝʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʫʢʦʩʥʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [2, 3].
ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʦʣʦʟʸʨʥʳʡ ʦʚʸʩ, ʫ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʟʝʨʥʝ
ʙʝʣʢʘ ʠ ʞʠʨʘ ʚʳʰʝ, ʯʝʤ ʫ ʧʣʸʥʯʘʪʳʭ ʩʦʨʪʦʚ [4]. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʣʸʥʢʠ
ʛʦʣʦʟʸʨʥʳʡ ʦʚʸʩ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʦʜʥʘʢʦ ʚ ʙʣʘʛʦ-
ʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʦʞʝʪ ʬʦʨʤʠ-
ʨʦʚʘʪʴ ʚʳʩʦʢʠʝ ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ ʟʝʨʥʘ ʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨ-
ʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʷ ʠʛʨʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʨʪ, ʥʦ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ
ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʠ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʚʦʟʥʠ-
ʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʭ ʩʦʨʪʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ
ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʝʸ ʩʪʘʙʠʣʴ-
ʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʦʮʝʥʠʪʴ ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʷʨʦʚʦʛʦ ʛʦʣʦʟʸʨʥʦʛʦ ʦʚʩʘ
ʜʣʷ ʢʦʨʤʦʚʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʬʦʨʤʠʨʦʚʘʪʴ
ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ ʟʝʨʥʘ ʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ,
ʚʳʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʚʳʩʦʢʦʘʜʘʧʪʠʚʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʝ ʛʝʥʦ-
ʪʠʧʳ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʫʶʱʠʝ ʧʦʪʝʥʮʠʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʤʝʥʷʶʱʠʭʩʷ
ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʚ 2020…2022 ʛʛ. ʥʘ ʙʘʟʝ
ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ʀʟʫʯʘʣʠ 14 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ
ʚʢʣʶʯʝʥʥʳʭ ʚ ɻʦʩʨʝʝʩʪʨ ʈʌ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʛʦʣʦʟʸʨʥʦʛʦ ʦʚʩʘ ʧʠʪʦʤʥʠʢʘ
ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʡ
ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ ʨʝʛʠʦʥʫ (ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʡ), ʚʢʣʶʯʝʥʥʳʡ ʚ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʦʨʪ ɺʷʪʩʢʠʡ.ʀʥʜʝʢʩ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (Ij), ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩ-
ʩʠʠ (bi) ʠ ʠʥʜʝʢʩ ʩʪʘʙʠʣʴʥʦʩʪʠ (Si

2) ʦʧʨʝʜʝʣʷʣʠ ʧʦ [5], ʚʢʣʘʜ ʛʝʥʦʪʠʧʘ ʠ ʫʩʣʦʚʠʡ
ʩʨʝʜʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ – ʧʦ [6], ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ
ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) – ʧʦ [7], ʧʦʢʘʟʘʪʝʣʴ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ (Sc) – ʧʦ [8].
ʋʯʸʪ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʝ ʚʳʤʸʪʳʚʘʥʠʷ.

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʥʘ ʵʣʶ-
ʚʠʠ ʧʝʨʤʩʢʠʭ ʛʣʠʥ, ʩ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʴʶ ʧʝʨʝʛʥʦʡʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʉʦʜʝʨʞʘ-
ʥʠʝ ʛʫʤʫʩʘ ʥʠʟʢʦʝ – 2,43…2,51 % (ʧʦ ʊʶʨʠʥʫ, ɻʆʉʊ 26213-91), ʧʦʜʚʠʞʥʦʛʦ
ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ – ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 334…339 ʤʛ/ʢʛ ʠ 200…245 ʤʛ/ʢʛ ʧʦʯʚʳ (ʧʦ
ʂʠʨʩʘʥʦʚʫ, ɻʆʉʊ 26207-91), ʢʠʩʣʦʪʥʦʩʪʴ – 5,7…6,0 ʝʜ. pH (ɻʆʉʊ 26212-91).

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ 2020 ʛ. ʦʪ ʧʦʩʝʚʘ ʜʦ ʚʩʭʦ-
ʜʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʫʩʪʦʡʯʠʚʦʡ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʛʦʜʦʡ – ʦʪ ʦʯʝʥʴ ʪʸʧ-
ʣʦʡ ʜʦ ʭʦʣʦʜʥʦʡ, ʩ ʥʝʙʦʣʴʰʠʤʠ, ʚʨʝʤʝʥʘʤʠ ʩʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɺ ʧʝʨʚʦʡ ʧʦ-
ʣʦʚʠʥʝ ʠʶʣʷ ʧʨʝʦʙʣʘʜʘʣʘ ʦʯʝʥʴ ʪʸʧʣʘʷ ʠ ʞʘʨʢʘʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʭʘʷ ʠʣʠ
ʩ ʥʝʙʦʣʴʰʠʤʠ, ʚʨʝʤʝʥʘʤʠ ʩʠʣʴʥʳʤʠ ʣʠʚʥʷʤʠ ʧʦʛʦʜʘ. ɺ 2021 ʛ. ʧʦʛʦʜʘ ʯʘʱʝ
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ʙʳʣʘ ʪʸʧʣʦʡ ʠ ʞʘʨʢʦʡ. ʇʦʚʳʰʝʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʚ ʤʘʝ
ʦʙʫʩʣʦʚʠʣ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʧʣʘ, ʠ ʥʘ 31 ʤʘʷ ʩʫʤʤʘ ʵʬ-
ʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʦʩʪʠʛʣʘ 320,4 °ʉ, ʯʪʦ ʥʘ 120 °ʉ ʙʦʣʴʰʝ ʩʨʝʜʥʝʡ ʤʥʦ-
ʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ. ɺ ʠʶʥʝ ʠ ʠʶʣʝ ʥʘʙʣʶʜʘʣʠ ʧʦʛʦʜʫ ʦʪ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʡ ʜʦ
ʞʘʨʢʦʡ, ʩʫʭʫʶ ʠʣʠ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʳʧʘʜʘʶʱʠʤʠ ʛʨʦʟʦʚʳʤʠ ʜʦʞʜʷʤʠ ʨʘʟʥʦʡ
ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɸʚʛʫʩʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʠʣʴʥʦʡ ʞʘʨʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʟʘʩʫʭʦʡ,
ʟʘ ʤʝʩʷʮ ʚʳʧʘʣʦ 37 ʤʤ ʦʩʘʜʢʦʚ, ʠʣʠ 48 % ʥʦʨʤʳ. ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ 2022 ʛ.
ʥʘʙʣʶʜʘʣʠ ʥʝʙʦʣʴʰʠʝ, ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʟʥʘʯʠʪʝʣʴʥʳʝ, ʦʩʘʜʢʠ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʠʞʝ ʦʙʳʯʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʠʶʥʝ ʠ ʠʶʣʝ ʧʨʝʦʙʣʘ-
ʜʘʣʘ ʪʸʧʣʘʷ, ʚʨʝʤʝʥʘʤʠ ʞʘʨʢʘʷ ʧʦʛʦʜʘ, ʧʝʨʠʦʜʳ ʩ ʯʘʩʪʳʤʠ
ʜʦʞʜʷʤʠ ʯʝʨʝʜʦʚʘʣʠʩʴ ʩ ʩʫʭʠʤʠ ʧʝʨʠʦʜʘʤʠ. ɸʚʛʫʩʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʞʘʨʢʦʡ
ʧʦʛʦʜʦʡ ʩ ʨʝʜʢʠʤʠ ʜʦʞʜʷʤʠ.

ʊʸʧʣʘʷ ʧʦʛʦʜʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʚʩʘ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠ-ʯʝ-
ʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ
ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʚ 2022 ʛ. (ɻʊʂ = 2,67) ʩʦʟʜʘʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ
ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʛʦʣʦʟʸʨʥʦʛʦ ʦʚʩʘ, ʯʪʦ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪʩʷ ʠʥʜʝʢʩʦʤ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (Ii = 5,42) ʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ
ʟʝʣʸʥʦʡ ʤʘʩʩʳ (ʪʘʙʣ. 1). ɺ ʩʭʦʞʠʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 2020 ʛ. (ɻʊʂ = 1,81)
ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ (24,7 ʪ/ʛʘ), ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʤʘʭʝ
ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʠʣ 25,6 %.

ʊʘʙʣʠʮʘ 1
ɺʣʠʷʥʠʝ ʫʩʣʦʚʠʡ ʛʦʜʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʛʦʣʦʟʸʨʥʦʛʦ ʦʚʩʘ

ɻʦʜ ʉʨʝʜʥʝʝ,
ʪ/ʛʘ

ʈʘʟʤʘʭ ʚʘʨʴʠʨʦ-
ʚʘʥʠʷ, ʪ/ʛʘ

ɻʊʂ («ʚʩʭʦʜʳ-
ʚʳʤʸʪʳʚʘʥʠʝ»)

ʂʦʵʬʬʠʮʠʝʥʪ
ʚʘʨʠʘʮʠʠ (V), %

ʀʥʜʝʢʩ ʫʩʣʦʚʠʡ
ʩʨʝʜʳ (Ii)

2020 24,7 12,8…38,9 1,81 25,6 3,06
2021 13,2 8,2…20,6 0,92 28,3 -8,48
2022 27,1 18,0…30,7 2,67 15,2 5,42

ʅʘʠʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʣʦʞʠʣʠʩʴ ʚ 2021 ʛ. (Ii = -8,48). ɿʘʩʫʭʘ ʚ
ʧʝʨʠʦʜ «ʧʦʩʝʚ – ʚʩʭʦʜʳ» (ɻʊʂ = 0,10) ʠ «ʚʩʭʦʜʳ – ʚʳʤʸʪʳʚʘʥʠʝ» (ɻʊʂ = 0,92)
ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʛʦʣʦʟʸʨʥʦʛʦ
ʦʚʩʘ. ʉʦʨʪʘ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʫʩʣʦʚʠʷ ʩʪʨʝʩʩʘ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ
ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ.

ʅʘʠʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʨʪʘ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʢʦʨʤʦ-
ʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʠ ʟʝʣʸʥʦʡ
ʤʘʩʩʳ. ɺʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʬʦʨʤʠ-
ʨʦʚʘʣʠ ʣʠʥʠʠ 63h11, 36h13, 225h14, 5h18. ʇʨʠ ɻ ʪʦʤ ʫ ʣʠʥʠʡ 63h11, 225h14, 5h18
ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ (3,4…3,5 ʪ/ʛʘ) (ʪʘʙʣ. 2).

ɼʘʥʥʳʝ ʣʠʥʠʠ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʢ ʛʨʫʧʧʝ ʣʠʥʠʡ ʟʝʨʥʦʫʢʦʩʥʦʛʦ ʥʘʧʨʘʚ-
ʣʝʥʠʷ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʢ ʟʝʣʸʥʦʡ ʤʘʩʩʳ, ʪʘʢ ʠ
ʟʝʨʥʘ ʦʚʩʘ, ʠʛʨʘʝʪ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ. ɺʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ (24,7
ʪ/ʛʘ) ʧʨʠ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘ ʣʠʥʠʷ 36h13, ʢʦʪʦʨʫʶ ʤʦʞʥʦ
ʦʪʥʝʩʪʠ ʢ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʣʠʥʠʷʤ ʫʢʦʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʨʦʩ-
ʣʳʝ ʨʘʩʪʝʥʠʷ ʦʪʤʝʯʝʥʳ ʫ ʣʠʥʠʡ 72h11, 225h14, 1h18, 5h18, 6h18.
ʅʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʠ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ (r = 0,84),
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ɻʊʂ ʚ ʧʝʨʠʦʜ «ʚʩʭʦʜʳ – ʚʳʤʸʪʳʚʘʥʠʝ» (r = 0,69) ʠ «ʚʩʭʦʜʳ – ʩʦʟʨʝʚʘʥʠʝ»
(r = 0,74). ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘ-
ʪʫʨʳ ʚ ʧʝʨʠʦʜ «ʚʩʭʦʜʳ – ʩʦʟʨʝʚʘʥʠʝ» (r = -0,83), «ʚʳʤʸʪʳʚʘʥʠʝ – ʩʦʟʨʝʚʘʥʠʝ»
(r = -0,57) ʠ ʦʩʘʜʢʘʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ (r = -0,77).

ʊʘʙʣʠʮʘ 2
ʆʩʥʦʚʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ

ʛʦʣʦʟʸʨʥʦʛʦ ʦʚʩʘ, 2020…2022 ʛʛ.

ʉʦʨʪ,
ʣʠʥʠʷ

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ ʉʙʦʨ ʩʫʭʦʛʦ
ʚʝʱʝʩʪʚʘ, ʪ/ʛʘ

ɺʳʩʦʪʘ,
ʩʤʟʝʨʥʦ ʟʝʣʸʥʘʷ ʤʘʩʩʘ

ʩʪ. ɺʷʪʩʢʠʡ 2,6±0,8 19,9±5,8 6,7±1,5 84,8±5,2
17h18 3,0±0,8 16,6±4,4 5,5±1,4 80,1±6,0
63h11 3,5±1,1 23,2±3,8 8,0±1,5 82,1±6,1
11h12o 3,1±0,9 20,7±5,1 7,1±1,2 80,6±6,0
4h12 3,5±0,9 20,9±1,6 6,7±0,8 84,5±5,5
114h12 2,8±1,1 21,8±3,8 5,5±1,5 81,2±7,5
72h11 2,6±0,7 17,7±2,7 5,5±0,7 87,7±5,8
36h13 2,8±0,8 24,7±7,1 8,1±1,4 84,2±4,8
161h14 3,4±1,0 21,7±5,5 7,1±1,4 85,5±5,7
225h14 3,5±1,3 23,6±5,8 7,6±2,0 92,8±7,6
1h18 3,3±1,1 22,8±6,3 7,3±1,9 88,8±7,4
3h18 3,3±1,1 21,8±4,1 6,2±1,1 84,6±9,6
5h18 3,4±1,1 24,7±5,5 8,2±2,1 86,6±5,8
6h18 3,2±1,0 22,8±6,6 7,3±2,2 86,4±5,7

ʅʉʈ05 0,5 2,7 0,6 5,0

ʈʝʘʢʮʠʶ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ
ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʦʚ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʴʰʫʶ
ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦ ʧʨʠʟʥʘʢʫ «ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ» ʩʨʝʜʠ
ʠʟʫʯʝʥʥʳʭ ʦʚʩʦʚ ʥʘʙʣʶʜʘʣʠ ʫ ʣʠʥʠʡ 11h12ʦ (bi = 1,19; Si

2 = 0,04), 1h18 (bi = 1,46;
Si

2 = 0,00), 5h18 (bi = 1,27; Si
2 = 0,25), 6h18 (bi = 1,55; Si

2 = 0,38) (ʪʘʙʣ. 3).
ʕʪʠ ʣʠʥʠʠ ʭʦʨʦʰʦ ʦʪʟʳʚʘʶʪʩʷ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʩʧʦʩʦʙʥʳ

ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʠʝ, ʩʪʘʙʠʣʴʥʳʝ ʫʨʦʞʘʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʚ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦ-
ʚʠʷʭ ʩʨʝʜʳ. ʋʨʦʞʘʡʥʘʷ ʣʠʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 5h18 ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʚʳʩʦʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʴʶ, ʵʬʬʝʢʪʦʤ ʛʝʥʦʪʠʧʘ ʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥ-
ʥʦʩʪʴʶ. ɺʳʜʝʣʝʥʘ ʣʠʥʠʷ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ – 114h12 (bi = 0,89; Si

2 = 0,02), ʢʦ-
ʪʦʨʘʷ ʩʣʘʙʦ ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʝʪ ʩʪʘ-
ʙʠʣʴʥʳʡ ʫʨʦʞʘʡ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʴʶ (Sc = 11,66).

ʉʦʨʪ ɺʷʪʩʢʠʡ, ʣʠʥʠʠ 161h14 ʠ 225h14 ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ
ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ (bi = 1,34; 1,24; 1,52 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ),
ʥʦ ʧʨʠ ʠʭ ʫʭʫʜʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ʋ ʫʨʦʞʘʡʥʳʭ ʣʠʥʠʡ 36h13 ʠ
63h11 ʥʘʙʣʶʜʘʣʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʘ ʛʝʥʦʪʠʧʘ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ
ʛʠʙʢʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʝʣʝʢʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ (Sc = 16,52) ʦʪʤʝʯʝʥʘ ʫ ʣʠ-
ʥʠʠ 4h12, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ
ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠʟʥʘʢʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ
ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʷ (r = 0,81), ɻʊʂ (r = 0,75) ʠ
ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ (r = 0,76) ʚ ʧʝʨʠʦʜ «ʚʩʭʦʜʳ – ʚʳʤʸʪʳʚʘʥʠʝ».
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ʊʘʙʣʠʮʘ 3
ʅʝʢʦʪʦʨʳʝ ʧʘʨʘʤʝʪʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ
ʩʦʨʪʦʚ ʧʣʸʥʯʘʪʦʛʦ ʦʚʩʘ ʧʦ ʧʨʠʟʥʘʢʫ «ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ»

ʉʦʨʪ,
ʣʠʥʠʷ

ʋʨʦʞʘʡʥʦʩʪʴ
ʟʝʣʸʥʦʡ ʤʘʩʩʳ, ʪ/ʛʘ bi Si

2 ʕʬʬʝʢʪ ʛʝ-
ʥʦʪʠʧʘ

ɻʝʥʝʪʠʯʝʩʢʘʷ
ʛʠʙʢʦʩʪʴ Sc

Xlim Xopt

ʩʪ. ɺʷʪʩʢʠʡ 8,2 25,7 1,34 5,15 -1,77 16,95 6,34
17h18 11,6 25,5 0,71 62,20 -5,01 18,55 7,57
63h11 18,4 30,6 0,43 64,18 1,56 24,50 13,95
11h12o 10,6 27,3 1,19 0,04 -0,94 18,95 8,04
4h12 19,1 24,2 0,22 10,77 -0,71 21,65 16,52
114h12 14,2 26,5 0,89 0,02 0,13 20,35 11,66
72h11 12,4 20,4 0,61 1,21 -3,94 16,40 10,76
36h13 17,2 38,9 0,64 257,61 3,06 28,05 10,92
161h14 11,7 30,7 1,24 12,70 0,09 21,20 8,28
225h14 10,1 32,0 1,52 23,69 1,99 21,05 7,46
1h18 10,4 30,7 1,46 0,00 1,13 20,55 7,71
3h18 14,1 27,9 0,94 2,46 0,19 21,00 11,03
5h18 14,0 31,9 1,27 0,25 3,06 22,95 10,84
6h18 9,6 30,8 1,55 0,38 1,16 20,20 7,11

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʣʠʥʠʠ ʟʝʨʥʦʫʢʦʩʥʦʛʦ
ʥʘʧʨʘʚʣʝʥʠʷ 63h11, 225h14, 5h18. ʃʠʥʠʶ 5h18 ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʛʨʫʧʧʝ ʠʥʪʝʥ-
ʩʠʚʥʦʛʦ ʪʠʧʘ, ʬʦʨʤʠʨʫʶʱʫʶ ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚʳʩʦʢʠʡ, ʩʪʘʙʠʣʴ-
ʥʳʡ ʫʨʦʞʘʡ ʟʝʣʸʥʦʡ ʤʘʩʩʳ. ʂ ʛʨʫʧʧʝ ʟʝʨʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʣʠʥʠʠ
4h12 (3,5 ʪ/ʛʘ) ʠ 161h14 (3,4 ʪ/ʛʘ). ɼʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʟʝʣʸʥʫʶ ʤʘʩʩʫ ʚʳʜʝʣʝʥʘ
ʣʠʥʠʷ ʫʢʦʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ – 36h13 (24,7 ʪ/ʛʘ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʚʳʩʦʢʠʤʠ
ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʘ ʛʝʥʦʪʠʧʘ, ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʴʶ ʠ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥ-
ʥʦʩʪʴʶ ʧʦ ʧʨʠʟʥʘʢʫ «ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ». ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʟʥʘ-
ʢʦʚ (ʥʠʟʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʩʝʣʝʢʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ) ʚʳ-
ʜʝʣʝʥʘ ʣʠʥʠʷ 114h12 ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʘʷ ʩʣʘʙʦ ʨʝʘʛʠʨʫʷ ʥʘ ʠʟʤʝʥʝʥʠʝ
ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʥʘ ʜʘʚʘʪʴ ʧʨʠ ʵʪʦʤ ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʞʘʡ.

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ
1. ʖʩʦʚʘ ʆ.ɸ., ʅʠʢʦʣʘʝʚ ʇ.ʅ., ʉʘʬʦʥʦʚʘ ʀ.ɺ., ʖʩʦʚʘ ʆ.ɸ., ɸʥʠʩʴʢʦʚ ʅ.ʀ. ʀʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ

ʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʦʚʩʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ // ʊʨʫʜʳ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʙʦʪʘʥʠʢʝ, ʛʝʥʝʪʠʢʝ ʠ
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(Pyrenophora teres, ʘʥʘʤʦʨʬʘ – Drechsera teres (Sacc.) Shoem.), ʪʝʤʥʦ-ʙʫʨʦʡ (Cochliobolus
sativus (Ito.), ʘʥʘʤʦʨʬʘ – Bipolaris sorokiniana (Sacc.) Shoem.) ʠ ʢ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝ (Ustilago
nuda (Jens.) Kell. et Sw.).
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Sources of spring barley resistance to helminthosporiosis spots
and dust smut in the Kirov region

E. V. Dyagileva, L. P. Kokina
Federal Agrarian Scientific Center of the North-East,

named N. V. Rudnitsky
Kirov, Russian Federation

Abstract: The article presents the results of 3-year studies of 11 zoned and promising
varieties of spring barley of the North-East FANZ breeding for susceptibility to pathogens of
helminthosporiosis spots: reticulated (Pyrenophora teres, anamorph – Drechsera teres (Sacc.)
Shoem.), dark brown (Cochliobolus sativus (Ito.), anamorph – Bipolaris sorokiniana (Sacc.)
Shoem.) and to dusty smut (Ustilago nuda (Jens.) Kell. et Sw.).

Keywords: Hordeum vulgare L., variety, pathogen, complex resistance, infectability, yield

ʆʜʥʘ ʠʟ ʚʝʜʫʱʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ – ʷʯʤʝʥʴ. ʅʝʧʨʠʪʷʟʘʪʝʣʴʥʦʩʪʴ ʢ
ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʙʦʛʘʪʳʡ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʩʦ-
ʩʪʘʚ ʜʝʣʘʶʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ ʟʝʨʥʦʬʫʨʘʞʥʳʤ ʢʦʨʤʦʤ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʥʳʤ ʩʳ-
ʨʴʝʤ ʜʣʷ ʧʠʚʦʚʘʨʝʥʥʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʗʯʤʝʥʴ ʟʘʥʠʤʘʝʪ
ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʧʣʦʱʘʜʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʥʘ 2022
ʛʦʜ ʧʣʦʱʘʜʴ ʧʦʜ ʷʨʦʚʳʤ ʷʯʤʝʥʝʤ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʣʘ 7314 ʪʳʩ. ʛʘ,
ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ – 108,1 ʪʳʩ. ʛʘ. ɺ 2022 ʛʦʜʫ ʧʦʣʫʯʝʥ ʨʝʢʦʨʜʥʳʡ ʫʨʦʞʘʡ
ʵʪʦʛʦ ʟʣʘʢʘ – 24,6 ʤʣʥ ʪʦʥʥ (ʥʘ 30,3 % ʙʦʣʴʰʝ, ʯʝʤ ʚ 2021 ʛ.). ʋʨʦʞʘʡʥʦʩʪʴ
ʚʳʨʦʩʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 2021 ʛʦʜʘ ʥʘ 6,9 ʮ/ʛʘ [1]. ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶ-
ʱʠʤ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ, ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʦʚ ʢ ʬʠʪʦʧʘʪʦʛʝʥʘʤ
[2]. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʚʨʝʜʦʥʦʩʥʦʩʪʴ
ʚ ɺʦʣʛʦ-ɺʷʪʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʦʷʚʣʷʶʪ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʝ ʧʷʪʥʠʩʪʦʩʪʠ ʠ
ʛʦʣʦʚʥʝʚʳʝ ʙʦʣʝʟʥʠ ʢʦʣʦʩʘ ʷʯʤʝʥʷ [3]. ʉʝʪʯʘʪʘʷ (Pyrenophora teres Drechsler. –
ʩʠʥ. Drechslera teres (Saccardo) Shoemaker) ʠ ʪʝʤʥʦ-ʙʫʨʘʷ (Cochliobolus sativus
(S. Ito & Kurib.) Drechsler ex Dastur (= Bipolaris sorokiniana (Sacc.) Shoemaker.))
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ʧʷʪʥʠʩʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʳʣʴʥʘʷ ʛʦʣʦʚʥʷ (Ustilago nuda (Jens.) Kell. et Sw.)
ʫʚʝʣʠʯʠʚʘʶʪ ʬʠʪʦʩʘʥʠʪʘʨʥʳʝ ʨʠʩʢʠ ʟʝʨʥʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʠʥʬʠʮʠʨʫʶʪ
ʬʦʨʤʠʨʫʶʱʝʝʩʷ ʟʝʨʥʦ ʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʪʦʢʩʠʯʝʩʢʦʝ ʦʪʨʘʚʣʝʥʠʝ [4]. ʉʦʢʨʘʱʝʥʠʝ
ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʤʠ ʛʝʣʴʤʠʥ-
ʪʦʩʧʦʨʠʦʟʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʬʦʪʦʩʠʥʪʝʟʝ ʨʘʩʪʝʥʠʡ ʠ
ʩʥʠʞʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ [5]. ʀʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʟʝʨʥʘ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢ-
ʨʦʬʣʦʨʦʡ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʛʦʜʳ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 40 % [6].
ʇʦʠʩʢ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʥʝʩʢʦʣʴʢʠʤ ʙʦʣʝʟʥʷʤ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ
ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʝʣʝʢʮʠʦʥʝʨʦʚ, ʪʘʢ ʢʘʢ ʚʦʟʜʝʣʳʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ
ʩʥʠʞʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʦʧʘʩʥʳʭ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʘʪʦʛʝ-
ʥʦʚ, ʥʦ ʠ ʜʣʷ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʧʦʯʚ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʠʟ ʩʦʨʪʦʚ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʚʳʜʝʣʠʪʴ
ʛʝʥʦʪʠʧʳ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʤ ʙʦʣʝʟʥʷʤ ʠ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝ ʥʘ
ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʬʦʥʘʭ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚʦʟʙʫʜʠʪʝʣʝʡ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2020…2022 ʛʛ. ʚ
ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʠ ʠ ʧʝʨʚʠʯʥʦʛʦ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʷʯʤʝʥʷ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ
ʌɻɹʅʋ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ 11 ʨʘʡʦ-
ʥʠʨʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ.

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʦʮʝʥʢʠ ʠ ʫʯʝʪ ʫʨʦʞʘʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ɻʦʩʢʦʤʠʩʩʠʠ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ
ʢʫʣʴʪʫʨ (1985). ʀʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʥʘ ʜʝʣʷʥʢʘʭ
ʩ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʴʶ 10 ʤ2, ʚ 4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ
ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʷʯʤʝʥʷ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ. ʇʦʩʝʚʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʩʝʣʝʢʮʠ-
ʦʥʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ. ʇʦʯʚʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ, ʩʨʝʜʥʝʩʫ-
ʛʣʠʥʠʩʪʘʷ, ʩʣʘʙʦʢʠʩʣʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 3,56 %, ʪʠʧʠʯʥʘʷ ʜʣʷ ʂʠʨʦʚʩʢʦʡ
ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʫʶ ʠ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʟʦʥʘʣʴʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [7, 8]. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʝ
ʩʨʦʢʠ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚ ʜʦʟʝ N48P10K14.

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʴʶ (P. teres) ʠ ʪʝʤʥʦ-ʙʫʨʦʡ
ʧʷʪʥʠʩʪʦʩʪʴʶ (C. sativus = B. sorokiniana) ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʰʢʘʣʝ ʆ. ʉ. ɸʬʘʥʘ-
ʩʝʥʢʦ (2005): 0 ʙʘʣʣʦʚ – ʩʠʤʧʪʦʤʦʚ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʝʡ ʥʝʪ – ʠʤʤʫʥʠʪʝʪ;
1 ʙʘʣʣ – ʧʦʨʘʞʝʥʦ ʜʦ 10 % ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ – ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ;
2 ʙʘʣʣʘ – ʧʦʨʘʞʝʥʦ ʜʦ 25 % ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ – ʩʨʝʜʥʷʷ ʫʩʪʦʡʯʠʚʦʩʪʴ;
3 ʙʘʣʣʘ – ʧʦʨʘʞʝʥʦ ʜʦ 50 % – ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ; 4 ʙʘʣʣʘ – ʩʚʳʰʝ 50 % (ʨʘʩʪʝʥʠʷ
ʦʪʤʠʨʘʶʪ) – ʚʳʩʦʢʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ.

ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʞʜʦʤʫ ʦʙʨʘʟʮʫ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʛʝʣʴʤʠʥʪʦʩʧʦ-ʨʠʦʟ-
ʥʳʤ ʧʷʪʥʠʩʪʦʩʪʷʤ ʜʘʚʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ:
ʠʤʤʫʥʠʪʝʪ – ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ; ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ – 5…15 %;
ʩʨʝʜʥʷʷ ʫʩʪʦʡʯʠʚʦʩʪʴ – 16…45 %; ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ – 46…65 %; ʚʳʩʦʢʘʷ
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ – ʙʦʣʝʝ 66 %.

ʆʮʝʥʢʫ ʧʦʨʘʞʝʥʠʷ ʩʦʨʪʦʚ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝ-
ʩʪʚʝʥʥʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʘʪʦʛʝʥʦʚ. ʆʮʝʥʠʚʘʣʠ ʧʦʨʘʞʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ
ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʙʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʩʨʝʜʠ ʦʙʱʝʛʦ
ʯʠʩʣʘ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʦʩʝʚʝ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ.ʋʯʝʪ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʠ
ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʮʝ ʤʦʣʦʯʥʦʡ – ʥʘʯʘʣʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ.
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ɸʥʘʣʠʟ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥ
ʧʦ ʜʘʥʥʳʤ ʂʠʨʦʚʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦ-
ʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʥʳʭ
ʫʩʣʦʚʠʡ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʛʦʣʦʚʥʝʚʳʭ ʙʦʣʝʟʥʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʥʝ-
ʩʫʪʦʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ.

ʇʦʣʫʯʝʥʥʳʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘ-
ʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɹ. ɸ. ɼʦʩʧʝʭʦʚʘ (1985) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ
ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ «AGROS 2.07» ʠ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤMicrosoft Excel.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʠʩʴ
ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʢʘʟʘʪʝʣʴ ɻʊʂ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʦʚʘʣ
ʦʪ 1,0 ʜʦ 2,2, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʠʟʤʝʥʷʣʠʩʴ ʦʪ ʟʘʩʫʰʣʠ-
ʚʳʭ (2021 ʛ.) ʜʦ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʭ (2022 ʛ.) (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʘ 1
ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʛ. ʂʠʨʦʚ) ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ

«ʚʩʭʦʜʳ – ʩʧʝʣʦʩʪʴ»

ʇʦʢʘʟʘʪʝʣʴ*
2020 ʛ. 2021 ʛ. 2022 ʛ.

17.05…31.07 17.05…28.07 16.05…08.08
ʊʝʤʧʝʨʘʪʫʨʘ, °ʉ 15,4 18,6 18,7
ɻʊʂ 1,3 1,0 2,2

* ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘ ʧʝʨʠʦʜ

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʠ ʩʦʨʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʠʥʠʡ ʢʦʥ-
ʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʜʦʣʷ ʩʦʨʪʦʚ, ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ
ʢ ʧʷʪʥʠʩʪʦʩʪʷʤ ʣʠʩʪʴʝʚ, ʚ ʮʝʣʦʤ ʥʝʚʳʩʦʢʘʷ, ʠ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ
ʦʪ ʚʠʜʘ ʙʦʣʝʟʥʠ (ʪʘʙʣ. 2). ʄʝʥʝʝ ʚʩʝʛʦ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʦ
ʦʙʥʘʨʫʞʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʤʥʦ-ʙʫʨʦʡ ʧʷʪʥʠʩʪʦʩʪʠ – 18,2 %.

ʊʘʙʣʠʮʘ 2
ʈʘʟʚʠʪʠʝ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʭ ʧʷʪʥʠʩʪʦʩʪʝʡ

ʥʘ ʩʦʨʪʘʭ ʠ ʣʠʥʠʷʭ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ (2020…2022 ʛʛ.)

ʉʦʨʪ, ʣʠʥʠʷ
ʉʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ, %

ʩʝʪʯʘʪʘʷ ʧʷʪʥʠʩʪʦʩʪʴ ʪʝʤʥʦ-ʙʫʨʘʷ ʧʷʪʥʠʩʪʦʩʪʴ
2020 2021 2022 ʍ max 2020 2021 2022 ʍ max

ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ 25,3 17,2 15,5 19,3 25,3 28,6 14,2 17,5 20,1 28,6
ʕʢʦʣʦʛ 7,8 14,7 13,3 11,9 14,7 12,1 16,0 17,0 15,0 17,0
207-16 22,0 18,9 11,0 17,3 22,0 30,1 13,8 14,0 19,3 30,1
205-16 22,5 16,7 10,0 16,4 22,5 23,2 15,6 14,5 17,8 23,2
ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ 22,0 16,1 19,8 19,3 22,0 19,7 15,7 26,5 20,6 26,5
103-15 24,0 21,6 12,5 19,4 24,0 22,5 15,9 17,5 18,6 22,5
ʅʦʚʠʯʦʢ 7,3 16,6 14,5 12,8 16,6 12,6 15,3 18,7 15,5 18,7
217-14 17,4 17,4 11,0 15,3 17,4 23,6 19,2 17,5 20,1 23,6
550-08 22,0 19,6 12,0 17,9 22,0 25,2 17,3 22,0 21,5 25,2
ɹʦʷʨʠʥ 18,7 18,1 18,5 18,4 18,7 27,5 18,6 27,5 24,5 27,5
ʉʧʫʪʥʠʢ 19,2 16,2 12,0 15,8 19,2 19,3 15,1 16,0 16,8 19,3

ʉʨʝʜʥʝʝ 18,9 17,6 13,6 16,7 20,4 22,2 16,1 19,0 19,1 23,8
Max 25,3 21,6 19,8 19,4 25,3 30,1 19,2 27,5 24,5 30,1
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 3-ʣʝʪʥʠʭ ʠʩʧʳʪʘʥʠʡ, ʢ ʠʩʪʦʯʥʠʢʘʤ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʚʳ-
ʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʝʪʯʘʪʦʡ ʠ ʪʝʤʥʦ-ʙʫʨʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ
ʩʦʨʪʘ ʕʢʦʣʦʛ – 11,9 ʠ 15,0 %, ʅʦʚʠʯʦʢ 12,8 ʠ 15,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʦʡ
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪ ʉʧʫʪʥʠʢ (15,8 %) ʠ ʣʠ-
ʥʠʷ 217-14 (15,3 %).

ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʦʨʘʞʘʣʠʩʴ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝʡ ʩʦʨʪʘ ʈʦʜʥʠʢ
ʇʨʠʢʘʤʴʷ, ʕʢʦʣʦʛ ʠ ʣʠʥʠʷ 205-16 (ʪʘʙʣ. 3). ʄʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʠʷ
Ustilago nuda ʦʪʣʠʯʘʣʩʷ ʩʦʨʪ ʉʧʫʪʥʠʢ (1,13 %) ʚ 2020 ʛʦʜʫ.

ʊʘʙʣʠʮʘ 3
ʇʦʨʘʞʘʝʤʦʩʪʴ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝʡ, %

ʉʦʨʪ 2020 ʛ. 2021 ʛ. 2022 ʛ. X max
ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ 0,000 0,000 0,000 0,000 0,000
ʕʢʦʣʦʛ 0,000 0,000 0,000 0,000 0,000
207-16 0,011 0,013 0,065 0,030 0,065
205-16 0,000 0,000 0,000 0,000 0,000
ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ 0,020 0,000 0,000 0,007 0,020
103-15 0,011 0,000 0,153 0,055 0,153
ʅʦʚʠʯʦʢ 0,000 0,103 0,037 0,047 0,103
217-14 0,165 0,363 0,409 0,312 0,409
550-08 0,236 0,127 0,487 0,283 0,487
ɹʦʷʨʠʥ 0,083 0,309 0,216 0,203 0,309
ʉʧʫʪʥʠʢ 1,130 0,363 0,233 0,575 1,130

ʉʨʝʜʥʝʝ 0,151 0,116 0,145 0,137 0,151
Max 1,130 0,363 0,487 0,575 1,130

ʂʦʤʧʣʝʢʩʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʚʫʤ ʠ ʙʦʣʝʝ ʙʦʣʝʟʥʷʤ ʦʪʣʠʯʠʣʠʩʴ ʩʦʨʪʘ
ʕʢʦʣʦʛ ʠ ʅʦʚʠʯʦʢ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʨʪ ʕʢʦʣʦʛ ʠʤʝʝʪ ʛʝʥ ʫʩʪʦʡʯʠʚʦʩʪʠ
ʢ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝ [9].

ʇʦ ʫʨʦʚʥʶ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʠ ʩʪʘʥʜʘʨʪ: ʩʦʨʪʘ ʅʦʚʠʯʦʢ
(5,08 ʪ/ʛʘ), ɹʦʷʨʠʥ (5,60 ʪ/ʛʘ) ʠ ʣʠʥʠʠ 207-16 (5,2 ʪ/ʛʘ), 205-16 (5,06 ʪ/ʛʘ), 217-
14 (5,12 ʪ/ʛʘ), 550-08 (5,36 ʪ/ʛʘ) (ʪʘʙʣ. 4).

ʊʘʙʣʠʮʘ 4
ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ, ʪ/ʛʘ

ʉʦʨʪ
ʋʨʦʞʘʡʥʦʩʪʴ ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʩʪʘʥʜʘʨʪʘ (±)

2020 ʛ. 2021 ʛ. 2022 ʛ. ʩʨʝʜʥʝʝ 2020 ʛ. 2021 ʛ. 2022 ʛ. ʩʨʝʜʥʝʝ
ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ, ʩʪ. 6,97 1,48 5,31 4,59 - - - -
ʕʢʦʣʦʛ 5,67 2,52 5,04 4,41 -1,30 1,04 -0,27 -0,18
207-16 6,87 3,02 5,72 5,20 -0,10 1,54 0,41 0,61
205-16 6,33 3,28 5,58 5,06 -0,64 1,80 0,27 0,47
ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ 5,85 2,55 6,11 4,84 -1,12 1,07 0,80 0,25
103-15 5,51 2,94 5,90 4,78 -1,46 1,46 0,59 0,19
ʅʦʚʠʯʦʢ 7,23 2,31 5,71 5,08 0,26 0,83 0,40 0,49
217-14 6,78 2,79 5,80 5,12 -0,19 1,31 0,49 0,53
550-08 6,69 2,88 6,51 5,36 -0,28 1,40 1,20 0,77
ɹʦʷʨʠʥ 6,86 3,38 6,55 5,60 -0,11 1,90 1,24 1,01
ʉʧʫʪʥʠʢ 5,30 2,74 5,26 4,43 -1,67 1,26 -0,05 -0,16

ʉʨʝʜʥʝʝ 6,37 2,72 5,77 4,95 -0,60 1,24 0,46 0,36
ʅʉʈ05 0,75 0,38 0,40 0,42 - - - -
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2020…2022 ʛʛ. ʙʳʣʦ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʷʪʥʠʩʪʦʩʪʷʤ ʦʙʣʘʜʘʝʪ ʩʦʨʪ
ʅʦʚʠʯʦʢ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʚʰʠʡ ʩʪʘʥʜʘʨʪ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ. ʉʦʨʪ ʕʢʦʣʦʛ, ʦʪ-
ʣʠʯʠʚʰʠʡʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢʦ ʚʩʝʤ ʪʨʝʤ ʚʠʜʘʤ ʙʦʣʝʟʥʝʡ, ʧʦ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʥʘʭʦʜʠʣʩʷ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ. ʇʨʠ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʨʝʜʥʶʶ
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʳʤ ʧʷʪʥʠʩʪʦʩʪʷʤ ʦʪʤʝʯʘʣʠ ʫ ʩʦʨʪʘ ɹʦ-
ʷʨʠʥ ʠ ʣʠʥʠʡ 207-16, 205-16, 217-14, 550-08. ʇʨʠ ʵʪʦʤ ʣʠʥʠʷ 205-16 ʥʝ ʧʦʨʘʞʘ-
ʣʘʩʴ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝʡ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʝʤʥʦ-ʙʫʨʦʡ ʧʷʪ-
ʥʠʩʪʦʩʪʠ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ʕʢʦʣʦʛ ʠ ʅʦʚʠʯʦʢ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʝʪʯʘʪʦʡ ʧʷʪ-
ʥʠʩʪʦʩʪʠ ʧʨʦʷʚʣʷʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʘ ʕʢʦʣʦʛ, ʅʦʚʠʯʦʢ, ʉʧʫʪʥʠʢ ʠ ʣʠʥʠʷ
217-14. ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʦʨʘʞʘʣʠʩʴ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝʡ ʩʦʨʪʘ ʈʦʜʥʠʢ
ʇʨʠʢʘʤʴʷ, ʕʢʦʣʦʛ ʠ ʣʠʥʠʷ 205-16.

ʂʦʤʧʣʝʢʩʥʦʡ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʜʚʫʤ ʠ ʙʦʣʝʝ ʙʦʣʝʟʥʷʤ ʦʙʣʘʜʘʣʠ
ʩʦʨʪʘ ʕʢʦʣʦʛ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʠ ʅʦʚʠʯʦʢ,
ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʩʠʚʰʠʡ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʩʪʘʥʜʘʨʪʘ. ɼʘʥʥʳʝ ʩʦʨʪʘ ʨʝʢʦ-
ʤʝʥʜʫʝʪʩʷ ʚʦʚʣʝʢʘʪʴ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʢ ʢʦʤʧʣʝʢʩʫ ʙʦʣʝʟʥʝʡ.
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ʂʦʥʢʫʨʩʥʦʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʝ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ
ʚ ɺʷʪʩʢʦʤ ɻɸʊʋ

ʉ. ɸ. ɽʤʝʣʝʚ
ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,

ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʀʥʜʫʮʠʨʦʚʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʩʪʝʥʠʡ. ʇʦ-
ʣʫʯʝʥʳ ʫʨʦʞʘʡʥʳʝ, ʩʢʦʨʦʩʧʝʣʳʝ ʤʫʪʘʥʪʳ ̫ ʨʦʚʦʛʦ ̫ ʯʤʝʥʷ. ɺ ʢʦʥʢʫʨʩʥʦʤ ʠʩʧʳʪʘʥʠʠ ʧʨʦ-
ʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʪʘʥʪʳ, ʫʨʦʞʘʡʥʦʩʪʴ, ʙʝʣʦʢ, ʩʦʨʪ

Competitive variety testing of spring barley samples in Vyatskiy SAU

S. A. Emelev
Vyatka State Agrotechnological University,

Kirov, Russian Federation

Annotation. Induced mutagenesis has recently been one of the most common methods for
creating diversity in plant breeding material. Productive, early-ripening mutants of spring barley
have been obtained. In a competitive test, an assessment was made of their economically useful
qualities.

Keywords: mutants, productivity, protein, variety

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ
ʢʫʣʴʪʫʨʳ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝ-
ʥʠʝʚʦʜʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ (ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ,
ʩ ʣʫʯʰʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʨʦʜʫʢʮʠʠ ʠ ʠʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ). ɺ ʤʠʨʝ ʘʢʪʠʚʥʦ
ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʤʫʪʘʛʝʥʝʟ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.
ʅʘ ʦʩʥʦʚʝ ʙʦʣʝʝ 210 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (ʠʟ 70 ʩʪʨʘʥ) ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ
ʙʦʣʝʝ 3400 ʤʫʪʘʥʪʥʳʭ ʩʦʨʪʦʚ, ʚʢʣʶʯʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ
ʢʫʣʴʪʫʨʳ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʜʝʨʝʚʴʷ (ʚ ʪ. ʯ. 355 ʷʯʤʝʥʷ). ʅʘʠʙʦʣʴʰʝʝ
ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʘʥʪʥʳʭ ʩʦʨʪʦʚ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʂʠʪʘʝ – 891, ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ – 217 ʩʦʨʪʦʚ, ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ – 140 ʩʦʨʪʦʚ. ʉʨʝʜʠ ʢʫʣʴ-
ʪʫʨ ʣʠʜʝʨʦʤ ʧʦ ʠʥʜʫʮʠʨʦʚʘʥʠʶ ʧʦʣʝʟʥʳʭ ʤʫʪʘʮʠʡ ʷʚʣʷʝʪʩʷ ʨʠʩ (Oryza sativa
L.), ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1123 ʩʦʨʪʘ (33 % ʚʩʝʭ ʩʦʨʪʦʚ), ʢʨʦʤʝ ʪʦʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦ
ʧʨʠʤʝʥʷʶʪ ʤʫʪʘʛʝʥʝʟ ʠ ʥʘ ʷʯʤʝʥʝ (Hordeum vulgare L.) – 355 ʩʦʨʪʦʚ (10,4 %),
ʧʰʝʥʠʮʝ (Triticum aestivum L.) – 265 ʩʦʨʪʦʚ (7,8 %) ʠ ʪ. ʜ. (ʉʦʚʤʝʩʪʥʘʷ ʙʘʟʘ ʜʘʥ-
ʥʳʭ ʌɸʆ/ʄɸɻɸʊʕ, 2022).

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʘ ʢʘʬʝʜʨʝ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʩʝʣʝʢʮʠʠ ʠ
ʩʝʤʝʥʦʚʦʜʩʪʚʘ, ʤʠʢʨʦʙʠʦʣʦʛʠʠ ɺʷʪʩʢʦʛʦ ɻɸʊʋ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ
ʤʫʪʘʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʣʘʟʝʨʥʦʛʦ (ʃʂʉ) ʠ ʜʘʣʴʥʝʛʦ ʢʨʘʩʥʝʛʦ (ɼʂʉ), ʩʠʥʝʛʦ (ʉʉ)
ʩʧʝʢʪʨʦʚ ʩʚʝʪʘ, ɔ- ʠ ʉɺʏ-ʠʟʣʫʯʝʥʠʡ, ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ (ʚ ʪ. ʯ.
ʬʠʪʦʛʦʨʤʦʥʦʚ, ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʪ. ʜ.) ʥʘ ʷʨʦʚʦʡ ʷʯʤʝʥʴ [1].
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʬʦʪʦ- ʠ ʭʝʤʦʤʫʪʘ-
ʛʝʥʝʟʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʫʪʘʥʪʥʳʝ ʬʦʨʤʳ ʢʘʢ ʩʝʣʝʢʮʠʦʥʥʦ-ʧʦ-
ʣʝʟʥʳʝ (ʩʢʦʨʦʩʧʝʣʳʝ, ʧʨʦʜʫʢʪʠʚʥʳʝ, ʫʩʪʦʡʯʠʚʳʝ ʢ ʧʦʣʝʛʘʥʠʶ, ʩ ʨʘʟʥʳʤ ʩʦʜʝʨ-
ʞʘʥʠʝʤ ʙʝʣʢʘ), ʪʘʢ ʠ ʮʝʥʥʳʝ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʩ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʦʡ
ʩʪʝʙʣʷ, ʢʦʣʦʩʘ ʠ ʦʩʪʝʡ, ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʭʣʦʨʦʬʠʣʣʴʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʠ ʜʨʫ-
ʛʠʤʠ ʧʨʠʟʥʘʢʘʤʠ) [2…5].

ʄʫʪʘʥʪʥʳʝ ʬʦʨʤʳ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶ-
ʱʠʝ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ, ʦʮʝʥʠʚʘʣʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ (ʂʇ) ʠ ʢʦʥ-
ʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ (ʂʉʀ), ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʦʮʝʥʢʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ,
ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ ʠ ʪ. ʜ. ʏʘʩʪʴ
ʧʦʣʫʯʝʥʥʳʭ ʬʦʨʤ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ, ʧʨʦʭʦʜʷ ʦʮʝʥʢʫ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ
ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ (ɻʉʀ), ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ [1].

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2019…2021 ʛʛ. ʥʘ ʋʯʝʙʥʦ-ʦʧʳʪʥʦʤ
ʧʦʣʝ (ɸʛʨʦʪʝʭʥʦʧʘʨʢ) ɺʷʪʩʢʦʛʦ ɻɸʊʋ. ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʩʨʝʜʥʝʧʦʜʟʦ-ʣʠ-
ʩʪʘʷ, ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ. ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʂʉʀ
ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ, ʜʦʟʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ
(NPK) ʧʦ 60 ʢʛ ʜ.ʚ./ʛʘ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ – ʦʟʠʤʘʷ ʨʦʞʴ.ʄʝʪʝʦ-
ʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʢʦʥʪʨʘʩʪʥʳʤʠ.
ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʷʯʤʝʥʷ ʩʣʦʞʠʣʩʷ 2019 ʛʦʜ.

ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ – 25 ʤ2. ʈʘʟʤʝʱʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ,
ʧʦʚʪʦʨʥʦʩʪʴ 4-ʢʨʘʪʥʘʷ. ʅʦʨʤʘ ʚʳʩʝʚʘ – 5 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ. ʇʦʩʝʚ
ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʉʌʂ-7ʄ. ɼʣʷ ʟʘʢʣʘʜʢʠ ʂʉʀ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ
ʤʫʪʘʥʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʴʶ 94…98 %. ʂʦʥʪʨʦʣʝʤ
ʩʣʫʞʠʣ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪ ʷʯʤʝʥʷ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 –
ʩʝʣʝʢʮʠʠ ʆɸʆ ʅʇʌ «ɹʝʣʩʝʣʝʢʪ». ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʩʨʝʜʥʝʩʧʝʣʳʭ
ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʅʫʨ – ʩʝʣʝʢʮʠʠʌɻɹʅʋ ʄʦʩʢʦʚʩʢʠʡ ʅʀʀʉʍ
«ʅʝʤʯʠʥʦʚʢʘ» ʠ ʌɻɹʅʋ ʈʷʟʘʥʩʢʠʡ ʅʀʀʉʍ.

ɺ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʦʜ ʚ ʂʉʀ ʠʩʧʳʪʳʚʘʣʦʩʴ 10 ʤʫʪʘʥʪʦʚ, ʧʦʣʫʯʝʥ-
ʥʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʢʘʨʙʦʥʘʪʦʚ ʢʘʣʠʷ (K2CO3),
ʥʘʪʨʠʷ (Na2CO3), ʣʘʟʝʨʥʦʛʦ (ʃʂʉ) ʠ ʜʘʣʴʥʝʛʦ (ɼʂʉ) ʢʨʘʩʥʦʛʦ ʩʚʝʪʘ:
ʄ 5-11 – ʦʙʣʫʯʝʥʠʝ ʃʂʉ,
ʄ 2-37-6 – 0,1ʥ Na2CO3,
ʄ 8-3-013 – ʃʂʉ + 0,1ʥ Na2CO3,
ʄ 11-13-ʍʘ – ʃʂʉ + 0,1ʥNa2CO3 +
ɼʂʉ,
ʄ 4-10 – 0,1ʥ K2CO3 + 0,1ʥ Na2CO3,

ʄ 5-3 – 0,1ʥ Na2CO3 + 0,1ʥ
K2CO3,
ʄ 6-10 – ʦʙʣʫʯʝʥʠʝ ɼʂʉ,
ʄ 10-12 –ɼʂʉ + 0,1ʥ ʂ2ʉʆ3,
ʄ 9-5-3 – 0,1ʥ Na2CO3+ɼʂʉ,
ʄ 4-16-3 – 0,1ʥ Na2CO3.

ʀʩʭʦʜʥʳʤ ʩʦʨʪʦʤ ʜʣʷ ʤʫʪʘʥʪʦʚ ʩʣʫʞʠʣ ɹʠʦʩ 1 ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ ʄʦʩ-
ʢʦʚʩʢʠʡ ʅʀʀʉʍ «ʅʝʤʯʠʥʦʚʢʘ» ʠ ʌɻɹʅʋ ʈʷʟʘʥʩʢʠʡ ʅʀʀʉʍ.

ʆʙʨʘʟʮʳ ʦʮʝʥʠʚʘʣʠʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʤʝʪʦʜʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩ-
ʧʳʪʘʥʠʷ. ʋʙʦʨʢʫ ʷʯʤʝʥʷ ʚ ʂʉʀ ʧʨʦʚʦʜʠʣʠ ʢʦʤʙʘʡʥʦʤ «Terrion 2010». ɼʘʥʥʳʝ ʧʦ
ʫʨʦʞʘʡʥʦʩʪʠ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘ-
ʣʠʟʘ ʜʣʷ ʦʜʥʦʬʘʢʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʤʫʪʘʥʪʥʳʭ ʥʦʤʝʨʦʚ
ʟʘ 3 ʛʦʜʘ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 3,95 (ʄ 11-13 ʍʘ) ʜʦ 7,02 ʪ/ʛʘ (ʄ 5-11 ʠ
ʄ 8-3-013) (ʨʠʩ. 1).
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ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʂʉʀ

ʋʨʦʞʘʡʥʦʩʪʴ ʤʫʪʘʥʪʦʚ ʷʯʤʝʥʷ ʚ 2019 ʛʦʜʫ ʧʦʣʫʯʝʥʘ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪ-
ʥʦʛʦ ʩʦʨʪʘ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 (6,75 ʪ/ʛʘ). ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (7,02 ʪ/ʛʘ) ʧʦ
ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 ʦʪʤʝʯʝʥʘ ʫ ʦʙʨʘʟʮʦʚ ʄ 5-11
ʠ ʄ 8-3-013. ʋ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʅʫʨ ʫʨʦʞʘʡʥʦʩʪʴ ʚ 2019 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 6,66
ʪ/ʛʘ. ʆʮʝʥʢʘ ʷʯʤʝʥʷ ʚ 2020 ʛʦʜʫ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʤʫʪʘʥʪʥʳʭ ʬʦʨʤ
ʦʪʤʝʯʝʥʘ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ
ʅʫʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,17 ʠ 5,01 ʪ/ʛʘ. ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯʤʝʥʷ ʚ 2020 ʛʦʜʫ
– 5,15 ʪ/ʛʘ. ʇʦʣʦʚʠʥʘ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ɹʝʣʛʦʨʦʜʩʢʠʡ 100: ʥʘʠʙʦʣʴʰʝʝ ʧʦʚʳ-ʰʝʥʠʝ ʩʙʦʨʘ
ʫʨʦʞʘʷ ʦʪʤʝʯʝʥʦ ʫ ʤʫʪʘʥʪʦʚ ʄ 4-10, ʄ 8-3-013 – 0,27…0,28 ʪ/ʛʘ (ʅʉʈ05 – 0,41
ʪ/ʛʘ). ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʤʫʪʘʥʪʦʚ ʷʯʤʝʥʷ ʚ 2021 ʛʦʜʫ ʧʦ
ʚʘʨʠʘʥʪʘʤ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 3,68 ʜʦ 5,26 ʪ/ʛʘ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ
ʩʦʩʪʘʚʠʣʘ 4,34 ʪ/ʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʷʯʤʝʥʷ ʚ ʵʪʦʤ ʛʦʜʫ ʦʪ-
ʤʝʯʝʥʘ ʫ ʤʫʪʘʥʪʘ ʄ 5-3 – 4,94 ʪ/ʛʘ (ʅʉʈ05 – 0,30 ʪ/ʛʘ). ʅʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ʧʦ-
ʢʘʟʘʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ
ɹʝʣʛʦʨʦʜʩʢʠʡ 100: ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʦʪʤʝʯʝʥʦ ʫ ʤʫʪʘʥʪʦʚ
ʄ 5-11 ʠ ʄ 8-3-013 – 0,17…0,20 ʪ/ʛʘ (ʅʉʈ05 – 0,30 ʪ/ʛʘ). ʉʦʟʨʝʚʘʣʠ ʥʘ ʫʨʦʚʥʝ
ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʷ (2019…2021 ʛʛ.) ʤʘʢʩʠʤʘʣʴʥʫʶ
ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʨʪʘʤʠ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 ʠ ʅʫʨ ʩʨʝʜʠ
ʠʟʫʯʘʝʤʳʭ ʤʫʪʘʥʪʦʚ (0,21…0,30 ʪ/ʛʘ) ʧʦʢʘʟʘʣʠ ʨʘʥʥʝʩʧʝʣʳʝ ʤʫʪʘʥʪʳ ʄ 8-3-013,
ʄ 5-11 ʠ ʩʨʝʜʥʝʩʧʝʣʳʡ ʄ 4-10.

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʈʌ ʥʘ 2022 ʛʦʜ, ʚʢʣʶʯʝʥʳ: 313 ʩʦʨʪʦʚ ʷʯʤʝʥʷ, ʚ ʪʦʤ ʯʠʩʣʝ
ʷʨʦʚʦʛʦ (Hordeum vulgare L.) – 265 ʩʦʨʪʦʚ, ʠʟ ʥʠʭ 90 ʩʦʨʪʦʚ ʦʪʥʝʩʝʥʳ ʢ ʧʠʚʦ-
ʚʘʨʝʥʥʳʤ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʚʘ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʝ
ʢʘʯʝʩʪʚʦ ʷʯʤʝʥʷ, ʦʪʨʘʞʝʥʳ ʚ ɻʆʉʊ 5060-86 «ʗʯʤʝʥʴ ʜʣʷ ʧʠʚʦʚʘʨʝʥʠʷ. ʊʨʝʙʦ-
ʚʘʥʠʷ ʧʨʠ ʟʘʛʦʪʦʚʢʘʭ ʠ ʧʦʩʪʘʚʢʘʭ». ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ
ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ ʨʝʛʠʦʥʫ, ʚʢʣʶ-
ʯʝʥʦ ʙʦʣʝʝ 40 ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ.
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ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʷʯʤʝʥʷ ʠʤʝʝʪ ʙóʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʥʘʪʫʨʘ, ʪʘʢ ʢʘʢ
ʦʥʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ. ʄʘʩʩʘ 1000 ʟʝʨʝʥ ʣʫʯʰʠʭ ʧʠ-
ʚʦʚʘʨʝʥʥʳʭ ʩʦʨʪʦʚ 40…47 ʛ, ʥʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ, ʥʝ ʚʳʟʳʚʘʷ
ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʚʦʚʘʨʝʥʥʳʭ ʢʘʯʝʩʪʚ [6…8].

ɺ 2019 ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʴ ʄ1000 ʩʝʤʷʥ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʩʦʩʪʘʚʠʣ 51,8 ʛ, ʫ
ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 – 54,6 ʛ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ
ʦʪʤʝʯʝʥʘ ʫ ʦʙʨʘʟʮʘ ʄ 10-12 (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 55,3 ʛ). ɺ 2020 ʛʦʜʫ ʤʘʩʩʘ 1000
ʟʝʨʝʥ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʩʦʩʪʘʚʠʣʘ 50,7 ʛ, ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɹʝʣʛʦʨʦʜʩʢʠʡ
100 – 51,0 ʛ (ʨʠʩ. 2), ʥʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʦʙʨʘʟʮʘ
ʄ 6-10 (54,9 ʛ). ʄʘʩʩʘ 1000 ʩʝʤʷʥ ʚ ʚʠʜʫ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 2021 ʛʦʜʘ ʚ ʩʨʝʜʥʝʤ
ʩʦʩʪʘʚʠʣʘ 43,4 ʛ, ʫ ʩʪʘʥʜʘʨʪʘ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 – 45,9 ʛ. ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ 1000
ʟʝʨʝʥ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʤʫʪʘʥʪʦʚ ʄ 5-3 ʠ ʄ 6-10 (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 45,2 ʛ ʠ 45,8 ʛ).

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʂʉʀ

ɺ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʤʘʩʩʘ 1000 ʩʝʤʷʥ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 45,1 ʜʦ
51,3 ʛ, ʩʪʘʥʜʘʨʪ – 50,5 ʛ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʫʪʘʥʪʦʚ ʦʙʣʘʜʘʣʘ ʤʝʥʴʰʝʡ ʤʘʩʩʦʡ
1000 ʟʝʨʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʘʤʠ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 ʠ ʅʫʨ (48,8 ʛ). ʉʫʱʝ-
ʩʪʚʝʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʤʘʩʩʳ ʟʝʨʝʥ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʤʫʪʘʥʪʥʦʡ ʬʦʨʤʳ ʄ 6-10 ʜʦ
51,3 ʛ. ʄʘʣʫʶʶ ʤʘʩʩʫ ʟʝʨʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʠ ʢʦʥʪʨʦʣʝʤ ʠʤʝʣʠ
ʦʙʨʘʟʮʳ ʄ 2-37-6 ʠ ʄ 5-11 (45,1 ʠ 46,7 ʛ).

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʪʫʨʘ ʟʝʨʥʘ. ɺ ʫʩʣʦʚʠʷʭ
2019…2021 ʛʛ. ʥʘʪʫʨʘ ʚʩʝʭ ʤʫʪʘʥʪʦʚ ʠ ʩʦʨʪʦʚ ʷʯʤʝʥʷ ʥʘ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʤ ʧʦʣʝ
ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʝ ʥʠʞʝ 1 ʢʣʘʩʩʘ (ɻʆʉʊ 28672-2019 «ʗʯʤʝʥʴ. ʊʝʭʥʠʯʝʩʢʠʝ
ʫʩʣʦʚʠʷ»). ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 2019 ʛ. ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʥʘʪʫʨʘ ʷʯʤʝʥʷ
ʩʦʩʪʘʚʠʣʘ 688 ʛ/ʣ. ɺ ʫʩʣʦʚʠʷʭ 2020 ʛʦʜʘ ʩ ʤʝʥʴʰʝʡ ʩʫʤʤʦʡ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ
ʦʥʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 674 ʛ/ʣ. ʅʘʠʭʫʜʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ
ʩʣʦʞʠʣʠʩʴ ʚ 2021 ʛʦʜʫ – ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʥʘʪʫʨʘ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 657,6 ʛ.

ʉʦʨʪʘ ʅʫʨ ʠ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 ʦʙʣʘʜʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʡ ʥʘʪʫʨʦʡ
ʟʝʨʥʘ 625…664 ʛ/ʣ, ʩʣʘʙʦ ʟʘʚʠʩʷʱʝʡ (ʥʘ 3…5 %) ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ
(ʨʠʩ. 3). ʄʫʪʘʥʪʳ ʄ 4-10, ʄ 11-13 ʍʘ, ʄ 5-3 ʪʘʢʞʝ ʠʤʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ
ʧʦʩʪʦʷʥʥʫʶ ʥʘʪʫʨʫ ʟʝʨʥʘ, ʥʦ ʩ ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʦʡ – ʜʦ 680…710 ʛ/ʣ. ʆʙʨʘʟʮʳ
ʄ 5-11, ʄ 10-12 ʦʯʝʥʴ ʭʦʨʦʰʦ ʦʪʟʳʚʘʣʠʩʴ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ (ʜʦ-
ʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʠ ʚʦʜʳ, ʫʜʦʙʨʝʥʠʡ).
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ʈʠʩ. 3. ʀʟʤʝʥʝʥʠʝ ʥʘʪʫʨʳ ʟʝʨʥʘ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʂʉʀ

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʷʯʤʝʥʷ,
ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʙʝʣʢʘ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 5060-86, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ
ʟʝʨʥʝ ʧʠʚʦʚʘʨʝʥʥʦʛʦ ʷʯʤʝʥʷ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 12,0 %. ɿʝʨʥʦ ʧʠʚʦʚʘʨʝʥ-
ʥʳʭ ʩʦʨʪʦʚ ʜʦʣʞʥʦ ʠʤʝʪʴ ʧʦʥʠʞʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ. ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷ-
ʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ 9,0…12,5 % ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ [6, 7].

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʫ ʠʟʫʯʘʝʤʳʭ ʬʦʨʤ ʚ 2019 ʛʦʜʫ
ʩʦʩʪʘʚʠʣʦ 11,0 %, ʚ 2020 – 11,7 %, ʚ 2021 – 14,4 % (ʨʠʩ. 4).

ʈʠʩ. 4. ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʫ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʂʉʀ

ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ 2021 ʛʦʜʫ ʩʚʷʟʘʥʦ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ
ʢʦʨʦʪʢʠʤ ʠ ʧʨʦʭʣʘʜʥʳʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʟʘ
ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʦʪʤʝʯʝʥʦ ʫ ʤʫʪʘʥʪʘ ʄ 11-13-ʍʘ ʠ ʄ 8-3-013 (12,9 %), ʥʘʠʤʝʥʴ-
ʰʝʝ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 (11,7 %), ʘ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʅʫʨ –
12,0 %. ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʙʨʘʟʮʦʚ ʄ 5-11 ʠ ʄ 2-37-6 ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦ-
ʩʪʦʷʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 11,1…13,6 % ʙʝʣʢʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ
ʩʨʝʜʳ, ʢʘʢ ʠ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʅʫʨ (10,6…13,1 %).
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ɺʳʚʦʜʳ.ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʧʦʣʫʯʝʥʳ ʫʨʦ-
ʞʘʡʥʳʝ ʠ ʩʢʦʨʦʩʧʝʣʳʝ (ʄ 8-3-013 ʠ ʄ5-11) ʠ ʩʨʝʜʥʝʩʧʝʣʳʝ (ʄ 4-10) ʬʦʨʤʳ, ʧʣʘ-
ʩʪʠʯʥʳʝ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʩ ʫʟʢʦʡ ʥʦʨʤʦʡ ʨʝʘʢʮʠʠ ʥʘ ʩʨʝʜʫ ʢʘʢ ʧʠʚʦʚʘʨʝʥ-
ʥʦʛʦ, ʪʘʢ ʠ ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ (ʦʢʦʣʦ 5,7 ʪ/ʛʘ) ʧʦʢʘ-
ʟʘʣʠ ʨʘʥʥʝʩʧʝʣʳʝ ʤʫʪʘʥʪʳ ʄ 8-3-013, ʄ5-11 ʠ ʩʨʝʜʥʝʩʧʝʣʳʡ ʄ 4-10,
ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʨʪʘʤʠ ɹʝʣʛʦʨʦʜʩʢʠʡ 100 ʠ ʅʫʨ. ʆʯʝʥʴ ʚʳʩʦʢʦʡ ʤʘʩʩʦʡ 1000
ʟʝʨʝʥ (ʙʦʣʝʝ 50 ʛ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʫʪʘʥʪʥʳʝ ʬʦʨʤʳ ʄ 6-10 ʠ ʄ 10-12.
ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʟʘ ʛʦʜʳ ʠʩʧʳʪʘʥʠʡ ʦʪʤʝʯʝʥʦ ʫ ʤʫʪʘʥʪʘ
ʄ 11-13-ʍʘ (12,9 %), ʘ ʥʘʠʤʝʥʴʰʝʝ ʫ ʄ 5-11, ʄ 4-10 ʠ ʄ 4-16-3 (12,0 %) ʠ
ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʦʡ ʥʦʨʤʦʡ ʨʝʘʢʮʠʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ.

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ
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ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʝʣʝʢʮʠʠ ʋʣʴʷʥʦʚʩʢʦʛʦ ʅʀʀʉʍ
ʚ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʦʧʳʪʘʭ ɺʷʪʩʢʦʛʦ ɻɸʊʋ

ʉ. ɸ. ɽʤʝʣʝʚ
ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,

ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ: ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ
ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ. ʇʦʣʫʯʝʥʳ ʫʨʦʞʘʡʥʳʝ, ʩʢʦʨʦʩʧʝʣʳʝ ʩʦʨʪʘ ʷʨʦʚʦʡ
ʧʰʝʥʠʮʳ. ɺ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʦʧʳʪʝ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠʭ ʫʨʦʞʘʡʥʳʭ ʢʘʯʝʩʪʚ.

Yield of spring wheat varieties bred by Ulyanovsk Research Institute
of Agriculture in demonstration experiments of Vyatka SAU

S. A. Emelev
Vyatka State Agrotechnological University,

Kirov, Russian Federation
Abstract: The diversity of plant breeding material is the basis for obtaining sustainable

crops. Productive, early-ripening varieties of spring wheat have been obtained. In a demonstra-
tion experiment, their yield qualities were assessed.

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ
ʢʫʣʴʪʫʨʳ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝ-
ʥʠʝʚʦʜʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʩʦʨʪʦʚ (ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ, ʣʫʯ-
ʰʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʨʦʜʫʢʮʠʠ ʠ ʠʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ). ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ
ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʦʧʳʪ ʥʘʰʸʣ ʚ ʩʠʩʪʝʤʝ ʩʝʣʴʩʢʦʛʦ ʢʦʥ-
ʩʫʣʴʪʠʨʦʚʘʥʠʷ, ʫ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʟʘʥʠʤʘʶ-
ʱʠʭʩʷ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.

ʎʝʣʴ ʧʨʦʚʝʜʝʥʠʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʦʧʳʪʦʚ – ʨʝʢʣʘʤʠʨʦʚʘʥʠʝ ʠʥʥʦ-
ʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ (ʪʘʢʠʭ ʢʘʢ ʥʦʚʳʝ ʩʦʨʪʘ) ʠ ʚʥʝʜʨʝʥʠʝ ʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ.

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʦʧʳʪ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʨʦʞʜʝʥʠʝʤ
ʠʜʝʠ ʠ ʚʥʝʜʨʝʥʠʝʤ ʝʸ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ [1]. ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʩʝʣʝʢʮʠ-
ʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʈʌ ʥʘ 2022 ʛʦʜ, ʚʢʣʶ-
ʯʝʥʳ: 778 ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʷʛʢʘʷ ʷʨʦʚʘʷ (Triticum aestivum L.) – 296
ʩʦʨʪʦʚ, ʠʟ ʥʠʭ 55 ʩʦʨʪʦʚ ʦʪʥʝʩʝʥʳ ʢ ʩʠʣʴʥʳʤ ʠ 127 ʩʦʨʪʦʚ – ʢ ʮʝʥʥʳʤ. ɼʣʷ
ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʚʘ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʝ ʢʘʯʝʩʪʚʦ ʧʰʝ-
ʥʠʮʳ, ʦʪʨʘʞʝʥʳ ʚ ɻʆʉʊ 9353-2016 «ʇʰʝʥʠʮʘ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ».
ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʶ ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ ʨʝʛʠʦʥʫ, ʚʢʣʶʯʝʥʦ ʦʢʦʣʦ 50 ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ
ʧʰʝʥʠʮʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʜʝʣʝ ʩʝʣʝʢʮʠʠ ʋʣʴʷʥʦʚʩʢʦʛʦ ʅʀʀʉʍ ʩʦʟʜʘʥ
ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʚʩʘ, ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʛʦʨʦʭʘ.
ʅʦʚʳʝ ʩʝʣʝʢʮʠʦʥʥʳʝ ʣʠʥʠʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʝ-
ʚʦʩʭʦʜʷʪ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʝ ʩʦʨʪʘ. ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʪʜʝʣʘ ʩʦ-
ʟʜʘʥʦ ʙʦʣʝʝ 70 ʩʦʨʪʦʚ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʀʟ ʥʠʭ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʙʳʣʦ ʨʝʢʦ-
ʤʝʥʜʦʚʘʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 29 ʩʦʨʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʝʢʮʠʷ ʚʝʜʸʪʩʷ ʧʦ
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ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ, ʦʚʩʫ, ʛʦʨʦʭʫ. ʉ 2002 ʛʦʜʘ ʦʪʜʝʣ ʩʝʣʝʢʮʠʠ ʚʦʟʛʣʘʚʣʷʝʪ ʜʦʢʪʦʨ
ʩ.-ʭ. ʥʘʫʢ ɺ. ɻ. ɿʘʭʘʨʦʚ [2…4]. ʉʝʣʝʢʮʠʦʥʥʳʝ ʬʦʨʤʳ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟ-
ʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʘʣʴʥʝʡʰʝʡ ʩʝ-
ʣʝʢʮʠʠ, ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʦʮʝʥʠʚʘʶʪ ʚ ʢʦʥʢʫʨʩʥʦʤ (ʂʉʀ) ʠ ʵʢʦʣʦ-ʛʠʯʝʩʢʦʤ
(ʕʉʀ) ʩʦʨʪʦʠʩʧʳʪʘʥʠʷʭ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʦʮʝʥʢʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ
ʧʨʦʜʫʢʮʠʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ ʠ ʪ.ʜ. ʃʫʯʰʠʝ ʬʦʨʤʳ
ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ, ʧʨʦʭʦʜʷ ʦʮʝʥʢʫ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ (ɻʉʀ),
ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2022 ʛʦʜʫ ʥʘ
ʋʯʝʙʥʦ-ʦʧʳʪʥʦʤ ʧʦʣʝ (ɸʛʨʦʪʝʭʥʦʧʘʨʢ) ɺʷʪʩʢʦʛʦ ɻɸʊʋ. ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʜʝʨ-
ʥʦʚʦ-ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʘʷ, ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʨʝʜʥʝʩʫʛʣʠ-ʥʠ-
ʩʪʘʷ. ɸʛʨʦʪʝʭʥʠʢʘ ʚ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʦʧʳʪʘʭ ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʨʠ ʚʦʟʜʝʣʳʚʘ-
ʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʜʦʟʘ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (NPK) ʧʦ 40 ʢʛ ʜ.ʚ./ʛʘ ʢʘʞ-
ʜʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ – ʷʨʦʚʦʡ ʨʘʧʩ.

ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ – 25 ʤ2. ʈʘʟʤʝʱʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ,
ʧʦʚʪʦʨʥʦʩʪʴ 3-ʢʨʘʪʥʘʷ. ʅʦʨʤʘ ʚʳʩʝʚʘ – 6 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ. ʇʦʩʝʚ
ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʉʉʌʂ-7ʄ. ɼʣʷ ʟʘʢʣʘʜʢʠ ʕʉʀ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ
ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʩʭʦʞʝʩʪʴʶ 90…95 %.

ʆʙʨʘʟʮʳ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩ-
ʧʳʪʘʥʠʷ. ʇʨʦʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ, ʩʨʘʚʥʠʚʘʣʠ ʩʦʨʪʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʩʦʨʪʦʤ
ɹʫʨʣʘʢ. ʋʙʦʨʢʫ ʚ ʜʝʤʦʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʠ ʢʦʤʙʘʡʥʦʤ «Terrion 2010». ɼʘʥʥʳʝ
ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ
ʘʥʘʣʠʟʘ ʜʣʷ ʦʜʥʦʬʘʢʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.

ɺ ʕʉʀ ʠʟʫʯʘʣʠ 6 ʩʦʨʪʦʚ (ɹʫʨʣʘʢ, ʕʢʘʜʘ 258, ʕʢʘʜʘ 214, ʅʠʢʦʥ, ʋʣʴʷʥʦʚ-
ʩʢʘʷ 105, ɿʘʫʨʘʣʴʩʢʠʡ ʧʨʦʩʪʦʨ), ʧʦʣʫʯʝʥʥʳʭ ʚ ʦʪʜʝʣʝ ʩʝʣʝʢʮʠʠ ʋʣʴʷʥʦʚʩʢʦʛʦ
ʅʀʀʉʍ – ʬʠʣʠʘʣʘ ʉʘʤʅʎ ʈɸʅ (ʟʘʚʝʜʫʶʱʠʡ ʜʦʢʪʦʨ ʩ.-ʭ. ʥʘʫʢ ɺʣʘʜʠʤʠʨ ɻʨʠ-
ʛʦʨʴʝʚʠʯ ɿʘʭʘʨʦʚ). ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ɹʫʨʣʘʢ – ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ ʋʣʴʷʥʦʚʩʢʠʡ ʅʀʀʉʍ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʀʩʧʳʪʫʝʤʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʜʘʣʠ ʨʘʟʥʦʥʘ-
ʧʨʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ɹʫʨʣʘʢ (39,4 ʮ/ʛʘ). ɼʦʩʪʦ-
ʚʝʨʥʳʡ ʥʝʜʦʙʦʨ ʫʨʦʞʘʷ ʦʪʤʝʯʝʥ ʫ ʩʦʨʪʦʚ ʕʢʘʜʘ 258, ʕʢʘʜʘ 214 – 5,9 ʠ 9,0 %.
ʏʘʩʪʴ ʦʙʨʘʟʮʦʚ (ʅʠʢʦʥ, ʋʣʴʷʥʦʚʩʢʘʷ 105, ʂʘʪʫʥʴ) ʦʙʣʘʜʘʣʘ ʙʦʣʴʰʝʡ ʙʫʥʢʝʨʥʦʡ
ʫʨʦʞʘʡʥʦʩʪʴʶ, ʯʝʤ ʢʦʥʪʨʦʣʴ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʧʨʠʙʘʚʢʘ (4,7 ʠ 15,5 ʮ/ʛʘ = 7,9 ʠ
26,3 %) ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʩʦʨʪʦʚ ʅʠʢʦʥ ʠ ʋʣʴʷʥʦʚʩʢʘʷ 105.

ʊʘʙʣʠʮʘ 1
ɹʫʥʢʝʨʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʫʙʦʨʢʝ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ

ʉʦʨʪ, ʦʙʨʘʟʝʮ ʋʨʦʞʘʡʥʦʩʪʴ,
ʮ/ʛʘ

± ʢ ʢʦʥʪʨʦʣʶ
ʮ/ʛʘ %

ɹʫʨʣʘʢ (ʢʦʥʪʨʦʣʴ) 39,4 - -
ʕʢʘʜʘ 258 34,1 -5,3 -9,0
ʕʢʘʜʘ 214 35,9 -3,5 -5,9
ʅʠʢʦʥ 44,1 4,7 7,9
ʋʣʴʷʥʦʚʩʢʘʷ 105 55,0 15,6 26,3
ɿʘʫʨʘʣʴʩʢʠʡ ʧʨʦʩʪʦʨ 36,9 -2,5 -4,3

ʅʉʈ05 4,0 - -
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ɺʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʦʧʨʝʜʝʣʷʣʠ ʚʣʘʞʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʚʣʘʛʦʤʝʨʦʤ Wile-55.
ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ – ʦʧʨʝʜʝʣʝʥʠʝ
ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ (ʵʥʝʨʛʠʠ ʠ ʚʨʝʤʝʥʠ) ʥʘ ʩʫʰʢʫ ʫʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ
ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʫʨʦʚʝʥʴ ʩʦʟʨʝʚʘʥʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠ ʠʭ
ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ɺʣʘʞʥʦʩʪʴ ʧʨʠ ʫʙʦʨʢʝ ʦʙʨʘʟʮʦʚ ̫ ʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ɻ ʢʦ-
ʣʦʛʠʯʝʩʢʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 21,0 ʜʦ 32,2 % (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ɺʣʘʞʥʦʩʪʴ ʧʨʠ ʫʙʦʨʢʝ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ

ʉʦʨʪ, ʦʙʨʘʟʝʮ ɺʣʘʞʥʦʩʪʴ, % ± ʢ ʢʦʥʪʨʦʣʶ ± ʢ ʢʦʥʪʨʦʣʶ, %
ɹʫʨʣʘʢ (ʢʦʥʪʨʦʣʴ) 21,7 - -
ʕʢʘʜʘ 258 24,2 +2,5 +15,1
ʕʢʘʜʘ 214 23,5 +1,8 +10,7
ʅʠʢʦʥ 23,9 +2,2 +13,1
ʋʣʴʷʥʦʚʩʢʘʷ 105 32,2 +10,5 +62,9
ɿʘʫʨʘʣʴʩʢʠʡ ʧʨʦʩʪʦʨ 21,0 -0,7 -3,8

ʅʉʈ05 4,0 - -

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʝʩʧʝʣʳʝ. ʀʟ ʩʦʨʪʦʚ ʫʣʴʷʥʦʚ-
ʩʢʦʡ ʩʝʣʝʢʮʠʠ ʩʦʨʪ ʋʣʴʷʥʦʚʩʢʘʷ 105 ʩʦʟʨʝʚʘʣ ʥʘ 4…6 ʜʥʝʡ ʧʦʟʜʥʝʝ ʢʦʥʪʨʦʣʷ
ɹʫʨʣʘʢ ʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʦʨʪʦʚ, ʪʦ ʝʩʪʴ ʦʪʥʦʩʠʣʩʷ ʢ ʛʨʫʧʧʝ ʧʦʟʜʥʝʩʧʝʣʳʭ.

ʋʨʦʞʘʡʥʦʩʪʴ ʢʦʥʜʠʮʠʦʥʥʳʭ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʧʦʜʯʠʥʷʣʘʩʴ ʪʦʡ ʞʝ ʪʝʥʜʝʥ-
ʮʠʠ, ʯʪʦ ʠ ʙʫʥʢʝʨʥʘʷ – ʯʘʩʪʴ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʫʧʠʣʠ ʧʦ ʫʨʦʞʘʡ-
ʥʦʩʪʠ ʢʦʥʪʨʦʣʶ ɹʫʨʣʘʢ (35,9 ʮ/ʛʘ) ʥʘ 3,5…10,0 % – ʕʢʘʜʘ 258, ʕʢʘʜʘ 214, ɿʘ-
ʫʨʘʣʴʩʢʠʡ ʧʨʦʩʪʦʨ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʥʜʠʮʠʦʥʥʳʭ ʩʝʤʷʥ
ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʦʚ ʅʠʢʦʥ ʠ ʋʣʴʷʥʦʚʩʢʘʷ 105 – 3,1…7,4 ʮ/ʛʘ (5,3…12,6 %).

ʊʘʙʣʠʮʘ 3
ʋʨʦʞʘʡʥʦʩʪʴ ʢʦʥʜʠʮʠʦʥʥʳʭ ʩʝʤʷʥ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ

ʉʦʨʪ, ʦʙʨʘʟʝʮ ʮ/ʛʘ ± ʢ ʢʦʥʪʨʦʣʶ, ʮ/ʛʘ ± ʢ ʢʦʥʪʨʦʣʶ, %
ɹʫʨʣʘʢ (ʢʦʥʪʨʦʣʴ) 35,9 - -
ʕʢʘʜʘ 258 30,0 -5,9 -10,0
ʕʢʘʜʘ 214 32,0 -3,9 -6,6
ʅʠʢʦʥ 39,0 3,1 5,3
ʋʣʴʷʥʦʚʩʢʘʷ 105 43,3 7,4 12,6
ɿʘʫʨʘʣʴʩʢʠʡ ʧʨʦʩʪʦʨ 33,8 -2,1 -3,5

ʅʉʈ05 2,9 -

ɺ 2022 ʛʦʜʫ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʥʜʠʮʠʦʥʥʳʭ ʩʝʤʷʥ ʩʨʝʜʠ ʠʟʫ-
ʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ (43,3 ʮ/ʛʘ) ʧʦʢʘʟʘʣ ʩʦʨʪ ʋʣʴʷʥʦʚʩʢʘʷ 105, ʚ ʩʨʘʚʥʝʥʠʠ ʩ
ʩʦʨʪʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ (ʫʣʴʷʥʦʚʩʢʦʡ) ʩʝʣʝʢʮʠʠ. ʉʦʨʪ ʅʠʢʦʥ, ʭʦʪʷ ʠ ʫʩʪʫʧʠʣ ʧʦ
ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʣʫʯʰʝʤʫ ʋʣʴʷʥʦʚʩʢʘʷ 105, ʥʦ ʦʙʣʘʜʘʣ ʭʦʨʦʰʠʤʠ
ʭʣʝʙʦʧʝʢʘʨʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʪʦ ʝʩʪʴ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʝʙʦʚʘʣ
ʤʝʥʴʰʠʭ ʟʘʪʨʘʪ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ.

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʷʤʠ ʙʫʥʢʝʨʥʦʡ ʠ ʢʦʥ-
ʜʠʮʠʦʥʥʳʭ ʩʝʤʷʥ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʋʣʴʷʥʦʚʩʢʘʷ 105 ʧʨʝʚʳ-
ʰʘʣʘ ʢʦʥʪʨʦʣʴ ɹʫʨʣʘʢ ʥʘ 12,6 %, ʥʦ ʥʘ 10,6 % ʠʤʝʣʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʣʘʞʥʦʩʪʴ ʧʨʠ
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ʫʙʦʨʢʝ. ɸ ʵʪʦ ʟʥʘʯʠʪ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ʩʫʰʢʫ ʧʦʣʫʯʘʝʤʦʡ
ʧʨʦʜʫʢʮʠʠ ʠʟ ʨʘʩʯʝʪʘ 1 ʣ/ʪ% ʚʣʘʞʥʦʩʪʠ, ʯʪʦ ʩʦʩʪʘʚʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ
ʪʦʣʴʢʦ ʧʦ ʪʦʧʣʠʚʫ ʦʢʦʣʦ 700 ʨʫʙʣʝʡ ʧʨʠ ʮʝʥʝ 60 ʨʫʙʣʝʡ/ʣ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ.
ʊʦ ʝʩʪʴ, ʘʙʩʦʣʶʪʥʘʷ ʧʨʠʙʘʚʢʘ 7,4 ʮ/ʛʘ ʚ ʪʝʢʫʱʠʭ ʮʝʥʘʭ ʥʘ ʟʝʨʥʦ
(ʢʦʥʝʮ 2022 ʛʦʜʘ) ʥʝ ʪʦʣʴʢʦ ʥʠʚʝʣʠʨʫʝʪʩʷ ʩʪʦʠʤʦʩʪʴʶ (ʘ ʧʨʠ ʧʦʣʥʦʤ ʧʦʜʩʯʸʪʝ
ʨʘʩʭʦʜʦʚ – ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʟʝʨʥʘ ʩʦʨʪʘ ɹʫʨʣʘʢ ʦʢʘʞʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʫ ʋʣʴʷʥʦʚ-
ʩʢʘʷ 105) ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʥʦ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʫʰʢʠ
ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. ʉʥʠʟʠʪʩʷ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʰʠʣʢʠ, ʫʚʝʣʠʯʠʪʩʷ
ʨʘʙʦʯʝʝ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʩʫʰʢʫ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ.

ʈʠʩ. ʀʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ

ʇʨʠ ʫʯʝʪʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ),
ʚ ʵʪʦʤ ʧʣʘʥʝ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʚʳʛʣʷʜʠʪ ʚʳʨʘʱʠʚʘʥʠʝ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ
ʫʩʣʦʚʠʷʭ ʩʦʨʪʘ ʅʠʢʦʥ – ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʢʦʥʜʠʮʠʦʥʥʳʭ ʩʝʤʷʥ 5,3 % ʢ ɹʫʨʣʘʢ,
ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʥʘ 2,2 % (ʚ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥʘʭ) ʚʳ-
ʛʣʷʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʝʣʝʢʮʠʦʥʝʨʳ ʩʦʟʜʘʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʦ
ʫʨʦʞʘʡʥʦʩʪʠ (ʋʣʴʷʥʦʚʩʢʘʷ 105) ʠ ʪʝʭʥʦʣʦʛʠʯʥʳʝ (ʅʠʢʦʥ) ʩʦʨʪʘ, ʥʝ ʫʩʪʫʧʘʶ-
ʱʠʝ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʦʨʪʘʤ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ.

ɿʘʢʣʶʯʝʥʠʝ. ʇʝʨʝʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʪʦʠʪ ʟʘʜʘʯʘ:
ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʫʶ
ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʨʦʞʘʷ. ɹʣʘ-
ʛʦʜʘʨʷ ʘʢʪʠʚʥʦʡ ʩʝʣʝʢʮʠʠ ʚ ʋʣʴʷʥʦʚʩʢʦʤ ʅʀʀʉʍ ʧʦʣʫʯʝʥʳ ʫʨʦʞʘʡʥʳʝ, ʧʣʘ-
ʩʪʠʯʥʳʝ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʠʧʘ, ʩ ʫʟʢʦʡ ʥʦʨʤʦʡ ʨʝʘʢʮʠʠ ʥʘ ʩʨʝʜʫ, ʬʦʨʤʳ ʷʨʦʚʦʡ
ʧʰʝʥʠʮʳ. ʅʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʥʜʠʮʠʦʥʥʳʭ ʩʝʤʷʥ (43,3 ʮ/ʛʘ) ʧʦʢʘʟʘʣ
ʩʦʨʪ ʋʣʴʷʥʦʚʩʢʘʷ 105, ʦʥ ʠʤʝʣ ʧʨʠ ʫʙʦʨʢʝ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʣʘʞ-
ʥʦʩʪʴ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ. ɹʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ
ʩʦʨʪʘ ʅʠʢʦʥ.
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ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ  rʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʠ ʦʜʥʦʣʝʪʥʠʭ
ʢʦʨʤʦʚʳʭ ʠ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝ-
ʚʝʨʦ-ɺʦʩʪʦʢʘ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʭ ʩʠʣʴʥʦʢʠʩʣʳʭ ʧʦʯʚʘʭ
ʚ 2022 ʛ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʦʨʦʭ ʧʦʩʝʚʥʦʡ ʩʦʨʪʘ ʌʘʣʸʥʩʢʠʡ ʫʩʘʪʳʡ ʜʦʩʪʦʚʝʨʥʦ
ʧʨʝʚʦʩʭʦʜʠʣ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʙʦʨʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚʠʢʫ ʷʨʦʚʫʶ ʃʴʛʦʚ-
ʩʢʘʷ ʠ ʣʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ ʉʠʜʝʨʘʪ 46. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʛʦʨʦʭʘ
ʩʦʩʪʘʚʠʣʘ 16,8 ʪ/ʛʘ ʧʨʦʪʠʚ 13,6 ʠ 14,6 ʪ/ʛʘ ʫ ʚʠʢʠ ʷʨʦʚʦʡ ʠ ʣʶʧʠʥʘ ʫʟʢʦʣʠʩʪʥʦʛʦ, ʩʙʦʨ
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 3,47 ʪ/ʛʘ ʧʨʦʪʠʚ 2,88 ʠ 2,52 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʠ ʢʨʝʩʪʦʮʚʝʪʥʳʭ
ʢʫʣʴʪʫʨ ʙʦʣʝʝ ʫʨʦʞʘʡʥʦʡ ʙʳʣʘ ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ (16,2 ʪ/ʛʘ ʟʝʣʸʥʦʡ ʤʘʩʩʳ, 3,32 ʪ/ʛʘ ʩʫ-
ʭʦʛʦ ʚʝʱʝʩʪʚʘ), ʢʦʪʦʨʘʷ ʚ 2,7…3,2 ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʣʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʧʩ ̫ ʨʦʚʦʡ ʠ ʛʦʨ-
ʯʠʮʫ ʙʝʣʫʶ. ʄʘʣʦʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʚ ʥʘʰʝʡ ʟʦʥʝ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʠ ʘʤʘʨʘʥʪ ʙʝʣʦʩʝ-
ʤʷʥʥʳʡ ʦʙʝʩʧʝʯʠʣʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʞʘʡ ʟʝʣʸʥʦʡ ʤʘʩʩʳ (22,8 ʠ 34,8 ʪ/ʛʘ) ʠ ʩʙʦʨ
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ – 5,54 ʠ 5,42 ʪ/ʛʘ. ɻʨʝʯʠʭʘ, ʬʘʮʝʣʠʷ ʠ ʨʘʡʛʨʘʩ ʦʜʥʦʣʝʪʥʠʡ ʙʳʣʠ ʤʘʣʦ-
ʧʨʦʜʫʢʪʠʚʥʳʤʠ. ʉʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʣ ʚʩʝʛʦ 1,20…1,63 ʪ/ʛʘ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʬʘʟʳ ʨʘʟʚʠʪʠʷ, ʩʠʜʝ-
ʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ

Comparative assessment of annual feed crop yields

A. P. Kislitsyna, A. Yu. Sofronova
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky, Kirov, Russian Federation

Abstract: The article presents the results of the study of the collection of annual forage
and sideral crops. Studies were carried out on the experimental field of the FARC of the North-
East on sod-podzolic heavy-carbonaceous strongly acidic soils in 2022. It was established that
the peas variety Falensky usatyj reliably exceeded the yield of green mass and dry matter spring
wetch Lgovskaya and lupine narrow-leaved Siderat 46. The yield of the green mass of peas was
16.8 t/ha against 13.6 and 14.6 t/ha for the spring wetch and narrow-leaved lupine, the collection
of dry matter was 3.47 t/ha against 2.88 and 2.52 t/ha, respectively. Among cruciferous crops,
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oilseed radish was more productive (16.2 t/ha of green mass, 3.32 t/ha of dry matter), which was
2.7...3.2 times higher in yield than spring rapeseed and white mustard. The less common Suda-
nese grass and white-seeded amaranth in our zone provided the maximum green mass harvest
(22.8 and 34.8 tons/ha) and dry matter collection - 5.54 and 5.42 tons/ha. Buckwheat, phacelia
and raygras one-year-old were unproductive. The dry matter collection was
only 1.20...1.63 t/ha.

Keywords: dry matter, growing season, development phases, sideral crops

ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʜʥʦʣʝʪʥʠʝ ʢʦʨʤʦʚʳʝ
ʢʫʣʴʪʫʨʳ, ʚʢʣʶʯʘʷ ʨʘʧʩ ʠ ʢʫʢʫʨʫʟʫ, ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 20 %. ʀʟ ʥʠʭ ʥʘ ʜʦʣʶ
ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʥʘ ʟʝʣʸʥʫʶ ʤʘʩʩʫ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 15 %. ʆʜ-
ʥʦʣʝʪʥʠʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠʛʨʘʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦ-
ʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʚ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʫʢʦʩʘʤʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ
ʟʝʣʝʥʦʤ ʢʦʥʚʝʡʝʨʝ ʠ ʚ ʧʦʟʜʥʝʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʚ ʟʘʥʷʪʳʭ ʧʘʨʘʭ ʢʘʢ ʧʘ-
ʨʦʟʘʥʠʤʘʶʱʠʝ ʠʣʠ ʩʠʜʝʨʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ. ɸʩʩʦʨʪʠʤʝʥʪ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴ-
ʪʫʨ ʚ ʦʙʣʘʩʪʠ ʥʝʙʦʣʴʰʦʡ, ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʪʨʘʚʦʩʤʝʩʠ ʛʦʨʦʭʘ ʠʣʠ ʚʠʢʠ
ʩ ʷʯʤʝʥʸʤ ʠ ʦʚʩʦʤ. ɺʳʩʝʚʘʶʪ ʥʘ ʟʝʣʸʥʫʶ ʤʘʩʩʫ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʢʨʝ-
ʩʪʦʮʚʝʪʥʳʝ (ʨʘʧʩ ʷʨʦʚʦʡ, ʨʝʜʴʢʫ ʤʘʩʣʠʯʥʫʶ), ʣʸʥ ʤʘʩʣʠʯʥʳʡ, ʦʜʥʦʣʝʪʥʠʝ ʢʣʝ-
ʚʝʨʘ ʠ ʨʘʡʛʨʘʩ ʦʜʥʦʣʝʪʥʠʡ. ʅʦ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʦʜʥʦʣʝʪʥʠʝ ʢʦʨʤʦʚʳʝ ʢʫʣʴʪʫʨʳ
ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ.
ɺ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʜʥʦʣʝʪʥʠʭ ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʭ ʩʤʝʩʝʡ ʩʦʜʝʨʞʠʪʩʷ
8,8…10,2 ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ 9…13 % ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʢ ʪʦʤʫ ʞʝ ʦʥʠ
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʦʚ. ʂʘʧʫʩʪʥʳʝ
(ʢʨʝʩʪʦʮʚʝʪʥʳʝ) ʢʫʣʴʪʫʨʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʥʝ
ʫʩʪʫʧʘʶʪ ʙʦʙʦʚʳʤ ʢʫʣʴʪʫʨʘʤ ʠ ʩʦʜʝʨʞʘʪ ʦʪ 13 ʜʦ 18 % ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ. ʂʦ-
ʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʧʦ ʛʦʜʘʤ ʩʦʩʪʘʚʣʷʝʪ
14 %, ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ – 12 % [1]. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʫʯʸʥʳʭ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦ-
ʣʘʛʘʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʣʝʚʦʛʦ
ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʚʠʜʳ ʠ ʩʦʨʪʘ ʢʦʨʤʦʚʳʭ
ʢʫʣʴʪʫʨ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʟʦʥʳ
ʚʦʟʜʝʣʳʚʘʥʠʷ [2…4]. ʇʦʵʪʦʤʫ ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ,
ʥʘʨʷʜʫ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʨʝʟʝʨʚʦʤ ʫʚʝʣʠʯʝʥʠʷ
ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʨʤʦʚ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ – ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ
ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʢʠʩʣʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʨʦʢʦʚ
ʥʘʩʪʫʧʣʝʥʠʷ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʢʫʣʴʪʫʨ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦ-
ʩʪʦʢʘ ʚ 2022 ʛʦʜʫ ʙʳʣʘ ʚʳʩʝʷʥʘ ʢʦʣʣʝʢʮʠʷ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʠ ʩʠʜʝʨʘʣʴ-
ʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʨʘʧʩ ʷʨʦʚʦʡ (Brassica napus L.), ʨʝʜʴʢʫ ʤʘʩʣʠʯ-
ʥʫʶ (Raphanus sativus var. oliefera Metzq.) ʛʦʨʯʠʮʫ ʙʝʣʫʶ (Brassica juncea
Czern.), ʛʨʝʯʠʭʫ ʧʦʩʝʚʥʫʶ (Fagopyrum sativa L.), ʛʦʨʦʭ ʧʦʩʝʚʥʦʡ (Pisum sativa
L.), ʚʠʢʫ ʧʦʩʝʚʥʫʶ (Vicia sʘftiva L.), ʣʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ (Lupinus angu-stifolium
L.), ʨʘʡʛʨʘʩ ʦʜʥʦʣʝʪʥʠʡ (Lolium multiflorum), ʩʫʜʘʥʩʢʫʶ ʪʨʘʚʫ (Sorghum sudanense
Piper. Stapf.), ʬʘʮʝʣʠʶ ʧʠʞʤʦʣʠʩʪʥʫʶ (Phacelia tanacetifolia Benth.), ʘʤʘʨʘʥʪ ʙʝ-
ʣʦʩʝʤʷʥʥʳʡ (Amaranthus L.).
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ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ.
ʍʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (1,37 % ʚ ʩʣʦʝ 0…20 ʩʤ)
ʩʠʣʴʥʦʢʠʩʣʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ (ʨʅʩʦʣ 4,3), ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʥʘʩʳʱʝʥʥʦʩʪʠ ʦʩ-
ʥʦʚʘʥʠʷʤʠ – 72,4 % ʧʨʠ ʸʤʢʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʧʦʯʚʳ 26,8 ʤʛ-ʵʢʚ/100 ʛ, ʚʳʩʦʢʠʤ
ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ (190 ʠ 221 ʤʛ/ʢʛ). ʉʦʜʝʨ-
ʞʘʥʠʝ ʙʦʨʘ (0,39 ʤʛ/ʢʛ) – ʩʨʝʜʥʝʝ, ʤʦʣʠʙʜʝʥʘ (0,07 ʤʛ/ʢʛ) – ʥʠʟʢʦʝ.

ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʩʝʷʣʢʦʡ ʪʦʯʥʦʛʦ ʚʳʩʝʚʘ 16 ʤʘʷ 2022 ʛʦʜʘ. ʇʨʝʜʰʝ-
ʩʪʚʝʥʥʠʢ – ʯʠʩʪʳʡ ʧʘʨ. ʇʦʜ ʢʫʣʴʪʠʚʘʮʠʶ ʚʥʦʩʠʣʠ 0,1 ʪ/ʛʘ ʥʠʪʨʦʘʤʤʦʬʦʩʢʠ
(16:16:16). ʇʦʯʚʫ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʠ ʧʦʩʣʝ ʧʦʩʝʚʘ ʧʨʠʢʘʪʳʚʘʣʠ ʢʦʣʴʯʘʪʦ-ʰʧʦʨʦ-
ʚʳʤʠ ʢʘʪʢʘʤʠ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʜʣʷ ʢʫʣʴ-
ʪʫʨ ʧʨʠ ʫʟʢʦʨʷʜʥʦʤ ʧʦʩʝʚʝ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʢʦʨʤʦʚʳʝ ʮʝʣʠ.

ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 20 ʤ2. ʋʯʸʪ ʫʨʦʞʘʷ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʧʣʦʱʘʜ-
ʢʘʤʠ, ʧʣʦʱʘʜʴʶ 1ʤ2, ʚ 3-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ
ʧʨʦʚʝʜʝʥʠʶ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʩ ʢʦʨʤʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ [5]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙ-
ʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ – ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʪʣʠʯʘʣʩʷ ʢʨʘʡʥʝ
ʢʦʥʪʨʘʩʪʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʄʘʡ ʙʳʣ ʭʦʣʦʜʥʝʝ ʦʙʳʯʥʦʛʦ. ʉʨʝʜʥʷʷ
ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʤʝʩʷʮ ʙʳʣʘ ʥʘ 2,7 °ʉ ʥʠʞʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ,
ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ – 53 ʤʤ, ʠʣʠ 99 % ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ.
ʇʦʵʪʦʤʫ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʪʦʣʴʢʦ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʧʦʛʦʜʳ
ʚ ʢʦʥʮʝ ʤʘʷ ʠ ʧʝʨʚʳʭ ʯʠʩʣʘʭ ʠʶʥʷ. ʀʟʫʯʘʝʤʳʝ ʢʫʣʴʪʫʨʳ ʥʝʦʜʠʥʘʢʦʚʦ ʨʝʘʛʠʨʦ-
ʚʘʣʠ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ ʫʩʣʦʚʠʷ. ʇʝʨʠʦʜʳ ʦʪ ʧʦʩʝʚʘ ʜʦ ʚʩʭʦʜʦʚ
ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʠʩʴ. ʇʝʨʚʳʤʠ ʧʦʷʚʠʣʠʩʴ ʧʦʣʥʳʝ ʚʩʭʦʜʳ ʫ ʢʨʝʩʪʦʮʚʝʪʥʳʭ
ʢʫʣʴʪʫʨ (25 ʤʘʷ), ʟʘʪʝʤ ʙʦʙʦʚʳʭ, ʛʨʝʯʠʭʠ ʠ ʨʘʡʛʨʘʩʘ ʦʜʥʦʣʝʪʥʝʛʦ. ʇʦʟʜʥʝʝ ʚʩʝʭ
ʧʦʷʚʠʣʠʩʴ ʚʩʭʦʜʳ ʬʘʮʝʣʠʠ (2 ʠʶʥʷ) ʠ ʪʝʧʣʦʣʶʙʠʚʳʭ ʢʫʣʴʪʫʨ – ʩʫʜʘʥʩʢʦʡ
ʪʨʘʚʳ ʠ ʘʤʘʨʘʥʪʘ (6 ʠʶʥʷ).

ɺ ʠʶʥʝ ʪʝʧʣʳʝ ʧʝʨʠʦʜʳ ʩʤʝʥʷʣʠʩʴ ʧʨʦʭʣʘʜʥʳʤʠ ʠ ʜʦʞʜʣʠʚʳʤʠ. ʊʝʤʧʝ-
ʨʘʪʫʨʘ ʟʘ ʤʝʩʷʮ ʙʳʣʘ ʥʘ 0,5 ʦʉ ʥʠʞʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʦʩʘʜʢʠ ʚʳʧʘʜʘʣʠ
ʧʝʨʠʦʜʠʯʝʩʢʠ ʠ ʠʤʝʣʠ ʣʠʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ, ʚʳʧʘʣʦ 150 % ʦʪ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪ-
ʥʝʡ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʪʨʘʚ. ʀʶʣʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʫʭʦʡ ʠ
ʞʘʨʢʦʡ ʧʦʛʦʜʦʡ (ɻʊʂ = 0,87). ʇʦʵʪʦʤʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟ «ʙʫʪʦʥʠʟʘʮʠʷ» ʠ
«ʮʚʝʪʝʥʠʝ» ʫ ʨʘʥʥʝʩʧʝʣʳʭ ʢʫʣʴʪʫʨ, ʢʘʧʫʩʪʥʳʭ ʠ ʙʦʙʦʚʳʭ (ʛʦʨʦʭʘ ʠ ʣʶʧʠʥʘ),
ʘ ʪʘʢʞʝ «ʢʦʣʦʰʝʥʠʝ» ʫ ʨʘʡʛʨʘʩʘ ʦʜʥʦʣʝʪʥʝʛʦ ʧʨʦʭʦʜʠʣʠ ʦʯʝʥʴ ʙʳʩʪʨʦ.

ʂ ʩʝʨʝʜʠʥʝ ʠʶʣʷ ʙʦʣʴʰʠʥʩʪʚʦ ʢʫʣʴʪʫʨ ʜʦʩʪʠʛʣʠ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ.
ɹʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʣʶʧʠʥ ʦʜʥʦʣʝʪʥʠʡ ʠ ʛʦʨʦʭ ʧʦʩʝʚʥʦʡ) ʥʘʭʦʜʠʣʠʩʴ ʚ ʬʘʟʝ
«ʢʦʥʝʮ ʮʚʝʪʝʥʠʷ - ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʙʦʚ», ʙʦʣʝʝ ʧʦʟʜʥʝʩʧʝʣʘʷ ʚʠʢʘ ʷʨʦ-
ʚʘʷ – ʚ ʬʘʟʝ «ʤʘʩʩʦʚʦʝ ʮʚʝʪʝʥʠʝ». ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʚʳʭʦʜʘ ʵʥʝʨʛʦʥʘ-
ʩʳʱʝʥʥʳʭ ʢʦʨʤʦʚ ʙʦʙʦʚʳʝ ʦʜʥʦʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ
ʩʠʩʪʝʤʝ ʟʝʣʸʥʦʛʦ ʢʦʥʚʝʡʝʨʘ (ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʝʨʥʦʩʝʥʘʞʘ) ʚ ʬʘʟʝ «ʥʘʯʘʣʦ ʦʙ-
ʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ» ʠʣʠ «ʥʘʣʠʚ ʩʝʤʷʥ» [1].

ʅʘ ʤʦʤʝʥʪ ʫʙʦʨʢʠ ʨʘʧʩ ʷʨʦʚʦʡ, ʛʦʨʯʠʮʘ ʙʝʣʘʷ ʠ ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ ʥʘʭʦ-
ʜʠʣʠʩʴ ʚ ʬʘʟʝ «ʢʦʥʝʮ ʮʚʝʪʝʥʠʷ - ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʫʯʢʦʚ». ɻʨʝʯʠʭʘ ʠ
ʬʘʮʝʣʠʷ – ʚ ʬʘʟʝ «ʮʚʝʪʝʥʠʝ», ʨʘʡʛʨʘʩ ʦʜʥʦʣʝʪʥʠʡ – «ʢʦʥʝʮ ʮʚʝʪʝʥʠʷ».
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ʉʫʜʘʥʩʢʫʶ ʪʨʘʚʫ ʠ ʘʤʘʨʘʥʪ ʫʙʠʨʘʣʠ ʧʦʟʜʥʝʝ, ʚ ʢʦʥʮʝ ʠʶʣʷ, ʧʨʠ ʜʦʩʪʠ-
ʞʝʥʠʠ ʬʘʟʳ «ʚʳʤʸʪʳʚʘʥʠʝ ʤʝʪʸʣʢʠ» ʫ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʠ ʬʘʟʳ «ʚʳʭʦʜ ʩʦʮʚʝ-
ʪʠʷ» ʫ ʘʤʘʨʘʥʪʘ. ɺ ʧʝʨʚʳʡ ʤʝʩʷʮ ʧʦʩʣʝ ʚʩʭʦʜʦʚ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʨʘʩʪʝʪ ʦʯʝʥʴ
ʤʝʜʣʝʥʥʦ. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ 5-ʛʦ ʣʠʩʪʘ ʦʥʘ ʥʘʯʠʥʘʝʪ ʢʫʩʪʠʪʴʩʷ. ɹʳʩʪʨʳʡ ʨʦʩʪ
ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʬʘʟʝ «ʩʪʝʙʣʝʚʘʥʠʝ». ʌʘʟʘ ʚʳʤʝʪʳʚʘʥʠʷ ʤʝʪʸʣʢʠ ʥʘʩʪʫʧʘʝʪ
ʯʝʨʝʟ 45…50 ʩʫʪʦʢ ʧʦʩʣʝ ʚʩʭʦʜʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʜʣʠʥʥʦʛʦ ʜʥʷ ʠ ʞʘʨʢʦʡ ʩʫʭʦʡ
ʧʦʛʦʜʳ ʠʶʣʷ ʚʳʤʸʪʳʚʘʥʠʝ ʤʝʪʸʣʢʠ ʧʨʦʠʟʦʰʣʦ ʨʘʥʴʰʝ – ʯʝʨʝʟ 39…40 ʩʫʪʦʢ
ʧʦʩʣʝ ʧʦʣʥʳʭ ʚʩʭʦʜʦʚ.

ɸʤʘʨʘʥʪ ʪʘʢʞʝ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʦ, ʘ ʚ ʬʘʟʝ ʩʪʝʙʣʝʚʘʥʠʷ
ʨʦʩʪ ʩʪʝʙʣʷ ʫʩʢʦʨʷʝʪʩʷ. ʉʦʮʚʝʪʠʝ ʧʦʷʚʣʷʝʪʩʷ ʧʦʯʪʠ ʯʝʨʝʟ ʜʚʘ ʤʝʩʷʮʘ ʧʦʩʣʝ
ʚʩʭʦʜʦʚ. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʥʘʯʘʣʦ ʚʳʭʦʜʘ ʩʦʮʚʝʪʠʷ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 26 ʠʶʣʷ.
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʆ.ʊ.ɸʥʜʨʝʝʚʦʡ ʠ ʜʨ. [6] ʪʘʢʞʝ ʥʘʩʪʫʧʣʝʥʠʝ ʫʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ
ʘʤʘʨʘʥʪʘ ʥʘʙʣʶʜʘʣʠ ʯʝʨʝʟ 45…46 ʜʥʝʡ ʧʦʩʣʝ ʚʩʭʦʜʦʚ.

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦ-
ʚʳʭ ʢʫʣʴʪʫʨ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʘʩʴ (ʪʘʙʣ.).

ʊʘʙʣʠʮʘ
ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ
ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʠ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʪ/ʛʘ

ʂʫʣʴʪʫʨʘ ɿʝʣʸʥʘʷ ʤʘʩʩʘ ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ
ɻʦʨʦʭ ʧʦʩʝʚʥʦʡ ʌʘʣʸʥʩʢʠʡ ʫʩʘʪʳʡ 16,84 3,47
ɺʠʢʘ ʷʨʦʚʘʷ ʃʴʛʦʚʩʢʘʷ 13,60 2,88
ʃʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ ʉʠʜʝʨʘʪ 46 14,57 2,58
ʈʘʧʩ ʷʨʦʚʦʡ ʈʘʪʥʠʢ 6,13 1,24
ʈʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ ʉʠʙʠʨʷʯʢʘ 16,17 3,32
ɻʦʨʯʠʮʘ ʙʝʣʘʷ (ʥʝʩʦʨʪʦʚʘʷ) 5,29 1,05
ɻʨʝʯʠʭʘ ɿʝʤʣʷʯʢʘ 5,23 1,21
ʌʘʮʝʣʠʷ 9,21 1,43
ʈʘʡʛʨʘʩ ʦʜʥʦʣʝʪʥʠʡ ʀʟʦʨʩʢʠʡ 5,68 1,63
ʉʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʏʠʰʤʠʥʩʢʘʷ 28,83 5,54
ɸʤʘʨʘʥʪ ʙʝʣʦʩʝʤʷʥʥʳʡ 34,75 5,42

ʅʉʈ05 2,02 0,46

ʅʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤʠ ʙʳʣʠ ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ
ʜʣʷ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʳ – ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʠ ʘʤʘʨʘʥʪ. ʋʨʦʞʘʡʥʦʩʪʴ
ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʘʤʘʨʘʥʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʠʣʦʩʥʦʡ ʠ
ʩʠʜʝʨʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʩʦʩʪʘʚʠʣʘ 34,75 ʪ/ʛʘ, ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ – 5,42 ʪ/ʛʘ,
ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ – 28,8 ʠ 5,54 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

ɹʦʙʦʚʳʝ ʠ ʢʨʝʩʪʦʮʚʝʪʥʳʝ ʢʫʣʴʪʫʨʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ
ʙʠʦʤʘʩʩʫ. ʀʟ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤ ʙʳʣ ʛʦʨʦʭ ʧʦʩʝʚʥʦʡ, ʢʦʪʦʨʳʡ
ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʠʣ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʙʦʨʫ ʩʫʭʦʛʦ ʚʝʱʝ-
ʩʪʚʘ ʚʠʢʫ ʷʨʦʚʫʶ ʠ ʣʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ (ʪʘʙʣ.). ɺʠʢʘ ʷʨʦʚʘʷ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ
ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʦʙʨʘʟʦʚʘʣʘ ʙʦʣʴʰʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʝʤ ʣʶʧʠʥ
ʫʟʢʦʣʠʩʪʥʳʡ, ʙʣʘʛʦʜʘʨʷ ʦʙʠʣʴʥʦʤʫ ʚʝʪʚʣʝʥʠʶ ʠ ʣʫʯʰʝʡ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ.
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ʉʨʝʜʠ ʢʨʝʩʪʦʮʚʝʪʥʳʭ ʢʫʣʴʪʫʨ ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ, ʚʚʠʜʫ ʝʸ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ
ʨʦʩʪʘ, ʭʦʨʦʰʝʛʦ ʚʝʪʚʣʝʥʠʷ ʠ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ, ʚʳʜʝʣʷʣʘʩʴ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ
ʟʝʣʸʥʦʡ ʤʘʩʩʳ – 16,17 ʪ/ʛʘ. ʈʘʧʩ ʷʨʦʚʦʡ ʠ ʛʦʨʯʠʮʘ ʙʝʣʘʷ, ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ
ʢ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʣʠ ʚ ʨʘʟʚʠʪʠʠ. ʉʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ
ʙʳʣ ʚ 2,7…3,2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʫ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ. ʉʥʠʞʝʥʠʝ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʦʩʝʚʦʚ ʢʨʝʩʪʦʮʚʝʪʥʦʡ
ʙʣʦʰʢʦʡ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫ ʨʝʜʴʢʠ ʤʘʩʣʠʯʥʦʡ.

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʙʦʨ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʛʨʝʯʠʭʠ, ʢʘʢ ʠ
ʨʘʡʛʨʘʩʘ ʦʜʥʦʣʝʪʥʝʛʦ, ʩʣʘʙʦ ʧʝʨʝʥʦʩʷʱʝʛʦ ʟʘʩʫʭʫ, ʙʳʣʘ ʥʠʟʢʦʡ – 5,23 ʠ 5,68 ʪ/ʛʘ
ʟʝʣʸʥʦʡ ʤʘʩʩʳ.

ʌʘʮʝʣʠʷ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʚʝʛʝʪʘʮʠʝʡ ʠ ʜʣʠʪʝʣʴʥʳʤ
ʧʝʨʠʦʜʦʤ ʮʚʝʪʝʥʠʷ, ʜʦ 1 ʤʝʩʷʮʘ, ʢ ʩʝʨʝʜʠʥʝ ʠʶʣʷ ʪʘʢʞʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʘ ʙʦʣʴ-
ʰʦʡ ʙʠʦʤʘʩʩʳ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʠʣʘ 9,21 ʪ/ʛʘ, ʚʳʭʦʜ ʩʫʭʦʛʦ
ʚʝʱʝʩʪʚʘ 1,43 ʪ/ʛʘ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʝʚ ʢʦʣʣʝʢʮʠʠ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ
ʢʫʣʴʪʫʨ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ
ʥʘ ʢʠʩʣʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ. ɺ ʩʣʦʞʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝ-
ʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2022 ʛʦʜʘ ʛʦʨʦʭ ʧʦʩʝʚʥʦʡ ʠ ʨʝʜʴʢʘ ʤʘʩʣʠʯʥʘʷ ʧʦ ʫʨʦʞʘʡ-
ʥʦʩʪʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ʠ ʩʙʦʨʫ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʦʩʭʦʜʠʣʠ
ʠʟʫʯʘʝʤʳʝ ʢʫʣʴʪʫʨʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʠ ʘʤʘʨʘʥʪʘ. ɺʢʣʶʯʝʥʠʝ
ʚ ʩʪʨʫʢʪʫʨʫ ʟʝʣʸʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʚʝʡʝʨʦʚ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠ
ʤʘʣʦʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʢʫʣʴʪʫʨ, ʩʫʜʘʥʩʢʦʡ ʪʨʘʚʳ ʠ ʘʤʘʨʘʥʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ,
ʪʘʢ ʢʘʢ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʫʧʣʝʥʠʝ
ʙʦʣʝʝ 25 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʘ ʘʤʘʨʘʥʪ ʦʢʦʣʦ 35 ʪ/ʛʘ ʟʝʣʸʥʦʡ ʤʘʩʩʳ, ʩʦʜʝʨʞʘʱʝʡ
ʜʦ 5,42 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ.

ʀʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʠ ʩʠʜʝʨʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʙʫʜʝʪ
ʧʨʦʜʦʣʞʝʥʦ.
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ʆʮʝʥʢʘ ʦʙʨʘʟʮʦʚ ʧʣʝʥʯʘʪʦʛʦ ʦʚʩʘ
ʧʦ ʥʝʢʦʪʦʨʳʤ ʮʝʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ

ʅ. ɺ. ʂʨʦʪʦʚʘ, ɻ.ɸ. ɹʘʪʘʣʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ: ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ ʩ ʢʦʨʦʪʢʠʤ ʧʝʨʠʦ-
ʜʦʤ ʚʝʛʝʪʘʮʠʠ (65…69 ʜʥʝʡ): ʢ-15547, ʢ-15548, ʢ-15549, ʢ-15550, ʢ-15464, ʢ-15588,
ʢ-15531, ʢ-14219. ɺ ʩʨʝʜʥʝʤ ʟʘ 2020…2022 ʛʛ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ
ʫ ʧʣʝʥʯʘʪʦʛʦ ʦʙʨʘʟʮʘ ʢ-15542 UFRGS-18 (ɹʨʘʟʠʣʠʷ) – 557 ʛ ʠʣʠ +104 ʛ ʢ ʩʪʘʥʜʘʨʪʫ ʂʨʝ-
ʯʝʪ. ʉʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʧʦʢʘʟʘʣʠ ʨʘʥʥʝʩʧʝʣʳʝ ʦʙʨʘʟʮʳ  ʢ-
13662 ʈʩ 45, ʢ-14221 ʈʩ 60, ʢ-13670 ʈʩ 62, ʢ-14396 ʈʩ 64 (ʂʘʥʘʜʘ) ʠ ʩʨʝʜʥʝʩʧʝʣʳʝ
ʢ-15541 UFRGS-17 (ɹʨʘʟʠʣʠʷ), 12h10 (ʈʦʩʩʠʷ). ɺ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʮʳ ʢʦʣʣʝʢʮʠʠ ʧʦ ʚʳʩʦʪʝ
ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʥʠʟʢʦʨʦʩʣʳʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʣʦʞʠ-
ʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʷ ʩ ʜʣʠʥʦʡ ʤʝʪʝʣʢʠ (r = 0,673). ɼʣʠʥʘ ʤʝʪʝʣʢʠ ʫ
ʦʙʨʘʟʮʦʚ ʦʚʩʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 11,1 ʩʤ ʫ 5h10 (ʈʦʩʩʠʷ) ʜʦ 19,2 ʩʤ ʫ ʢ-15589 Rousse 244 (ɹʦʣ-
ʛʘʨʠʷ). ʉʨʝʜʠ ʛʝʥʦʪʠʧʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʝʨʝʥ ʚ ʤʝʪʝʣʢʝ ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʷ
ʩʪ. ʂʨʝʯʝʪ ʚʳʜʝʣʝʥ ʢ-13665 ʈʩ 48 (ʂʘʥʘʜʘ) – 44 ʟʝʨʥʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ
1000 ʟʝʨʝʥ ʧʦʣʫʯʝʥ ʫ ʢ-15587 ʄʫʪʘʥʪ 1311 (ʐʚʝʮʠʷ) – 44,8 ʛ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʤʘʩʩʘ 1000
ʟʝʨʝʥ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʤʝʪʝʣʢʝ

Evaluation of covered oat samples by some valuable economic characteristics

N. V. Krotova, G. A. Batalova
Federal Agricultural Research Center of North-East

named N.V Rudnitsky,
Kirov, Russian Federation

Abstract. According to the results of the studies, samples with a short vegetation period
(65...69 days) were identified: k-15547, k-15548, k-15549, k-15550, k-15464, k-15588, k-15531,
k-14219. On average, for 2020-2022, the maximum yield was obtained from the film sample
k-15542 UFRGS-18 (Brazil) - 557 g or +104 g to the st. Krechet. Stable yield over three years was
shown by early-ripening samples: from Canada k-13662 Pc 45, k-14221 Pc 60, k-13670 Pc 62, k-
14396 Pc 64 and medium-ripened k-15541 UFRGS-17 (Brazil), 12h10 (Russia). Basically, the
samples of the collection in terms of plant height are low-growing. Studies have shown a signif-
icant positive correlation of plant height with panicle length (r = 0,673). The length of the panicle
in oat samples varied from 11,1 cm in 5 h10 (Russia) to 19,2 cm in k-15589 Rouse 244 (Bulgaria).
Among the genotypes with the number of grains greater than the index of st. Krechet, k-13665
Pc 48 (Canada) - 44 grains. The maximum mass index of 1000 grains was obtained in k-15587
Mutant 1311 (Sweden) - 44,8 g.

Keywords: yield, vegetation period, plant height, mass of 1000 grains, number of grains in
a panicle

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʩʝʣʝʢʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʠʤ ʧʦ-
ʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ
ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [1…4]. ʀʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʠ ʚʥʫʪʨʠ-
ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʝʥʦʬʦʥʜʘ ʢʦʣʣʝʢʮʠʠ ʦʚʩʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʛʝʥʦʪʠʧʳ
ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʩʠʥʪʝʪʠʯʝʩʢʫʶ ʩʝʣʝʢʮʠʶ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʛʝʥʦʤʥʦʤʫ ʩʦ-
ʩʪʘʚʫ ʠ ɻ ʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ [5]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʯʥʠ-
ʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʚʳʰʘʝʪ ʘʜʘʧʪʠʚ-
ʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʨʠ-
ʟʥʘʢʘʤ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ [6]. ɺʳ-
ʰʝʠʟʣʦʞʝʥʥʦʝ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʢʫʣʴʪʫʨʳ ʠ ʚʳʜʝʣʝʥʠʝ ʠʩʪʦʯ-
ʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʟʫʯʝ-
ʥʠʝ ʠ ʦʮʝʥʢʘ ʛʝʥʦʬʦʥʜʘ ʢʫʣʴʪʫʨʳ ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʳ-
ʜʝʣʠʪʴ ʬʦʨʤʳ ʩ ʢʦʤʧʣʝʢʩʦʤ ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʠʣʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʪ-
ʚʝʯʘʶʱʠʤʠ ʟʘʜʘʯʘʤ ʩʝʣʝʢʮʠʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ
ʨʘʙʦʪʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʚʝʨʝʥʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʝʣʝʢʮʠʦʥʥʫʶ ʮʝʥ-
ʥʦʩʪʴ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʟʚʝʩʪʥʳ ʠʭ
ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʧʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ
ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʫʯʝʪʦʤ ʨʝʘʢʮʠʠ
ʛʝʥʦʪʠʧʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɺ 2020…2022 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-
ɺʦʩʪʦʢʘ (ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) ʠʟʫʯʝʥʦ 60 ʦʙʨʘʟʮʦʚ ʦʚʩʘ ʧʣʝʥʯʘʪʦʛʦ (ʩʪʘʥʜʘʨʪ –
ʩʦʨʪ ʦʚʩʘ ʂʨʝʯʝʪ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ «ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ …» [7] ʠ
«ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ …» [8]. ɼʣʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝ-
ʥʷʣʠ ʧʘʢʝʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ AGROS 2.07, Microsoft Office Excel 2007.
ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʨʘʟʤʝʨ
ʜʝʣʷʥʢʠ 1 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ 3-ʢʨʘʪʥʘʷ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ – ʯʠʩʪʳʡ ʧʘʨ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ
ʙʳʣʠ ʢʦʥʪʨʘʩʪʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʦʩʘʜʢʘʤ. ʄʘʡ-ʠʶʥʴ 2020 ʛ. ʭʘʨʘʢʪʝʨʠ-ʟʦ-
ʚʘʣʠʩʴ ʥʝʫʩʪʦʡʯʠʚʦʡ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʛʦʜʦʡ ʩ ʥʝʙʦʣʴʰʠʤʠ ʜʦʞʜʷʤʠ.
ɺ ʥʘʯʘʣʝ ʠʶʣʷ ʧʨʝʦʙʣʘʜʘʣʘ ʦʯʝʥʴ ʪʝʧʣʘʷ ʠ ʞʘʨʢʘʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʭʘʷ ʧʦ-
ʛʦʜʘ, ʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʤʝʩʷʮʘ – ʫʤʝʨʝʥʥʦ-ʪʝʧʣʘʷ ʠ ʪʝʧʣʘʷ ʩ ʩʠʣʴʥʳʤʠ ʣʠʚ-
ʥʷʤʠ. ʇʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ ʠ ʫʙʦʨʢʠ ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ (ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) ʧʝʨʠʦʜʘ «ʚʳ-
ʤʝʪʳʚʘʥʠʝ - ʩʦʟʨʝʚʘʥʠʝ» 1,95).

ʇʦʩʝʚ ʠ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʚ 2021 ʛ. ʧʨʦʭʦʜʠʣʠ ʧʨʠ ʪʝʧʣʦʡ ʠ ʞʘʨʢʦʡ ʧʦ-
ʛʦʜʝ ʢʘʢ ʩ ʩʫʭʠʤʠ, ʪʘʢ ʠ ʜʦʞʜʣʠʚʳʤʠ ʧʝʨʠʦʜʘʤʠ (ɻʊʂ = 0,11).ʀʶʥʴ-ʠʶʣʴ ʙʳʣʠ
ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʤʠ ʠ ʞʘʨʢʠʤʠ ʤʝʩʷʮʘʤʠ (ɻʊʂ = 0,67). ɺ ʘʚʛʫʩʪʝ ʪʘʢʞʝ ʧʨʝʦʙ-
ʣʘʜʘʣʘ ʪʝʧʣʘʷ ʠ ʞʘʨʢʘʷ ʩʫʭʘʷ ʧʦʛʦʜʘ, ʯʪʦ ʫʩʢʦʨʠʣʦ ʧʨʦʮʝʩʩʳ ʩʦʟʨʝʚʘʥʠʷ ʠ
ʥʘʯʘʣʦ ʫʙʦʨʢʠ.

ʄʘʡ-ʠʶʥʴ 2022 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʫʩʪʦʡʯʠʚʦʡ ʧʦʛʦʜʦʡ, ʥʦ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʭʦʣʦʜʥʝʝ ʦʙʳʯʥʦʡ, ʩ ʥʝʙʦʣʴʰʠʤʠ, ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ,
ʦʩʘʜʢʘʤʠ. ɻʊʂ ʚ ʧʝʨʠʦʜ «ʚʩʭʦʜʳ - ʚʳʤʝʪʳʚʘʥʠʝ» ʩʦʩʪʘʚʠʣ 2,71.
ɺ ʠʶʣʝ ʧʨʝʦʙʣʘʜʘʣʘ ʪʝʧʣʘʷ, ʚʨʝʤʝʥʘʤʠ ʞʘʨʢʘʷ, ʩʫʭʘʷ ʧʦʛʦʜʘ. ɺ ʘʚʛʫʩʪʝ
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ʥʘʙʣʶʜʘʣʠ ʪʝʧʣʫʶ ʠ ʞʘʨʢʫʶ ʩ ʨʝʜʢʠʤʠ ʜʦʞʜʷʤʠ ʧʦʛʦʜʫ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ
ʨʝʞʠʤ ʠ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʚ ʘʚʛʫʩʪʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʟʨʝʚʘʥʠʶ ʧʦʩʝʚʦʚ ʠ
ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʫʙʦʨʢʠ (ɻʊʂ ʧʝʨʠʦʜʘ «ʚʳʤʝʪʳʚʘʥʠʝ - ʩʦʟʨʝʚʘʥʠʝ»
2,05). ɺ ʮʝʣʦʤ, ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʳʣ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ ʠ
ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʦʚʩʘ.

ʋ ʦʙʨʘʟʮʦʚ ʦʚʩʘ ʥʘʙʣʶʜʘʣʠ ʙʦʣʴʰʠʝ ʚʥʫʪʨʠ- ʠ ʤʝʞʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ
«ʚʩʭʦʜʳ – ʚʳʤʝʪʳʚʘʥʠʝ» ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 33 ʜʥʝʡ ʫ ʩʦʨʪʦʦʙ-
ʨʘʟʮʘ ʢ-15548 ʉʢʦʨʦʩʧʝʣʳʡ 2 (ʈʦʩʩʠʷ) ʜʦ 46 ʜʥʝʡ ʫ 16h10 (ʈʦʩʩʠʷ) (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʘ 1
ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ (2020…2022 ʛʛ.)

ʂʘʪʘʣʦʛ ʅʘʟʚʘʥʠʝ ʇʨʦʠʩʭʦʞ-
ʜʝʥʠʝ

ʋʨʦʞʘʡ-
ʥʦʩʪʴ,
ʛ/ʤ2

ʇʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʜʥʠ
ʚʩʭʦʜʳ -
ʚʳʤʝʪʳ-ʚʘ-

ʥʠʝ

ʚʩʭʦʜʳ -
ʚʦʩʢʦʚʘʷ
ʩʧʝʣʦʩʪʴ

ʢ-15547 ʉʢʦʨʦʩʧʝʣʳʡ 1 ʈʦʩʩʠʷ 322 35 68
ʢ-15548 ʉʢʦʨʦʩʧʝʣʳʡ 2 ʈʦʩʩʠʷ 316 33 65
ʢ-15549 ʉʨʝʜʥʝʩʧʝʣʳʡ 1 ʈʦʩʩʠʷ 349 38 68
ʢ-15550 ʉʨʝʜʥʝʩʧʝʣʳʡ 2 ʈʦʩʩʠʷ 297 35 67
ʢ-15464 ʂʫʣʘʛʝʨ ʂʘʟʘʭʩʪʘʥ 379 41 68
ʢ-15588 Rousse 70 ɹʦʣʛʘʨʠʷ 437 41 69
ʢ-15531 UFRGS-4 ɹʨʘʟʠʣʠʷ 359 39 69
ʢ-14219 ʈʩ 50-4 ʂʘʥʘʜʘ 318 40 68
ʢ-14648 ɸʨʛʘʤʘʢ ʈʦʩʩʠʷ 465 46 72
ʢ-15583 ʄʫʪʘʥʪ 230 ʐʚʝʮʠʷ 498 42 73
ʢ-15584 ʄʫʪʘʥʪ 258 ʐʚʝʮʠʷ 466 43 72
ʢ-15585 ʄʫʪʘʥʪ 261 ʐʚʝʮʠʷ 470 43 73
7h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14838 Rodeo ʈʦʩʩʠʷ 355 43 78
8h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14801 Vista ʈʦʩʩʠʷ 398 42 78
10h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14760 Sheldon ʈʦʩʩʠʷ 469 42 74
16h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14696 ɸʉ Hanter ʈʦʩʩʠʷ 440 46 75
ʢ-14857 ʩʪ. ʂʨʝʯʝʪ ʈʦʩʩʠʷ 453 43 73

* ʥʦʤʝʨ ʧʦ ʢʘʪʘʣʦʛʫ ʦʪʙʦʨʘ

ʇʝʨʠʦʜ «ʚʩʭʦʜʳ - ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ» ʚʘʨʴʠʨʦʚʘʣ ʦʪ 65 (ʦʙʨʘʟʝʮ ʠʟ ʈʦʩʩʠʠ
ʢ-15548) ʜʦ 78 ʜʥʝʡ (ʦʙʨʘʟʮʳ ʠʟ ʈʦʩʩʠʠ 7h10, 8h10). ʂʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ
(65…69 ʜʥʝʡ) ʠʤʝʣʠ ʧʣʝʥʯʘʪʳʝ ʦʙʨʘʟʮʳ ʢ-15547, ʢ-15548, ʢ-15549, ʢ-15550,
ʢ-15464, ʢ-15588, ʢ-15531, ʢ-14219. ʅʝʜʦʩʪʘʪʢʦʤ ʩʢʦʨʦʩʧʝʣʳʭ ʬʦʨʤ ʷʚʣʷʝʪʩʷ
ʥʠʟʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ (316…437 ʛ/ʤ2), ʦʜʥʘʢʦ ʟʥʘʯʠʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʞʘʡ-ʥʦ-
ʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʥʝ ʚʳʷʚʣʝʥʦ (r = 0,121).

ɺ ʩʨʝʜʥʝʤ ʟʘ 2020…2022 ʛʛ. ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʫ ʧʣʝʥ-
ʯʘʪʦʛʦ ʦʙʨʘʟʮʘ ʢ-15542 UFRGS-18 (ɹʨʘʟʠʣʠʷ) – 557 ʛ ʠʣʠ +104 ʛ ʢ ʩʪʘʥʜʘʨʪʫ
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ʂʨʝʯʝʪ. ɺʳʰʝ ʠʣʠ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ (465…498 ʛ/ʤ2) ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʫ ʦʙ-
ʨʘʟʮʦʚ: 10h10, ʢ-14648 (ʈʦʩʩʠʷ), ʢ-15583, ʢ-15584, ʢ-15585 (ʐʚʝʮʠʷ), ʜʘʥʥʳʝ
ʦʙʨʘʟʮʳ ʦʪʥʝʩʝʥʳ ʢ ʩʨʝʜʥʝʩʧʝʣʳʤ (ʧʝʨʠʦʜ «ʚʩʭʦʜʳ - ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ» 71…74
ʜʥʷ).

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʣʫʞʠʪ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ ʠʟʤʝʥʯʠʚʦʩʪʠ
ʧʨʠʟʥʘʢʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʧʦ ʛʦʜʘʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦ-
ʚʘʥʠʷ ʠʟʤʝʥʷʣʩʷ ʦʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ (V = 2,9 %) ʫ ʦʙʨʘʟʮʘ ʢ-14221 ʈʩ 60 (ʂʘ-
ʥʘʜʘ) ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ (V = 70,9 %) ʫ ʦʙʨʘʟʮʘ 17h10 (ʈʦʩʩʠʷ) (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʦʙʨʘʟʮʦʚ ʦʚʩʘ

ʂʘʪʘʣʦʛ ʅʘʟʚʘʥʠʝ
ʋʨʦʞʘʡʥʦʩʪʴ, ʛ/ʤ2

ʂʦʵʬʬʠʮʠʝʥʪ
ʚʘʨʠʘʮʠʠ (V, %)2020 ʛ. 2021 ʛ. 2022 ʛ.

17h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14319 IL 86-5698 172 125 453 70,9
ʢ-13662 ʈʩ 45 445 326 443 16,8
ʢ-14221 ʈʩ 60 422 401 402 2,9
ʢ-13670 ʈʩ 62 363 387 258 20,3
ʢ-14396 ʈʩ 64 440 376 532 17,4
ʢ-15541 UFRGS-17 309 334 421 16,6
12h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14798 Rodgers 375 319 388 10,1
ʢ-14857 ʩʪ. ʂʨʝʯʝʪ 501 325 534 24,8

* ʥʦʤʝʨ ʧʦ ʢʘʪʘʣʦʛʫ ʦʪʙʦʨʘ

ʉʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ ʧʦʢʘʟʘʣʠ ʨʘʥʥʝʩʧʝʣʳʝ
ʦʙʨʘʟʮʳ: ʢ-13662 ʈʩ 45, ʢ-14221 ʈʩ 60, ʢ-13670 ʈʩ 62, ʢ-14396 ʈʩ 64 (ʂʘʥʘʜʘ);
ʩʨʝʜʥʝʩʧʝʣʳʝ ʢ-15541 UFRGS-17 (ɹʨʘʟʠʣʠʷ); 12h10 (ʈʦʩʩʠʷ).

ɺʥʫʪʨʠʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʦʜʘ Avena L. ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʦʩʪʘʪʦʯʥʦ
ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʦ ʚʳʩʦʪʝ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʧʦʜʙʦʨʘ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʦʧʪʠʤʘʣʴ-
ʥʫʶ ʚʳʩʦʪʫ ʨʘʩʪʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ [9].
ʇʦʢʘʟʘʪʝʣʴ «ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ» ʚʘʨʴʠʨʦʚʘʣ ʦʪ 57,1 ʩʤ ʫ 5h10 ʠʟ ʈʦʩʩʠʠ (ʦʙʨʘʟʝʮ
ʦʪʥʝʩʝʥ ʢ ʦʯʝʥʴ ʥʠʟʢʦʨʦʩʣʳʤ) ʜʦ 101,2 ʩʤ ʫ ʩʨʝʜʥʝʨʦʩʣʦʛʦ ʢ-15589 Rousse 244
(ɹʦʣʛʘʨʠʷ). ʋ ʩʪʘʥʜʘʨʪʘ ʂʨʝʯʝʪ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 74,1 ʩʤ (ʪʘʙʣ. 3).

ʊʘʙʣʠʮʘ 3
ʋʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʦʚʩʘ ʠ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ (2020…2022 ʛʛ.)

ʂʘʪʘʣʦʛ ʅʘʟʚʘʥʠʝ ʋʨʦʞʘʡʥʦʩʪʴ,
ʛ/ʤ2

ɺʳʩʦʪʘ
ʨʘʩʪʝʥʠʡ, ʩʤ

ɼʣʠʥʘ
ʤʝʪʝʣʢʠ, ʩʤ

5h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14555 83 ɸɺ 3119 365 57,1 11,1
ʢ-15589 Rousse 244 295 101,2 19,2
ʢ-14857 ʩʪ. ʂʨʝʯʝʪ 453 74,1 15,1

* ʥʦʤʝʨ ʧʦ ʢʘʪʘʣʦʛʫ ʦʪʙʦʨʘ
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ɺʳʷʚʣʝʥʘ ʩʨʝʜʥʷʷ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦ-
ʞʘʡʥʦʩʪʴʶ ʠ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ (r = 0,389). ɺ ʦʩʥʦʚʥʦʤ ʦʙʨʘʟʮʳ ʢʦʣʣʝʢʮʠʠ ʧʦ
ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʥʠʟʢʦʨʦʩʣʳʤ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʚʳ-
ʙʦʨʢʝ ʩʦʩʪʘʚʠʣʦ 77,7 ʩʤ.

ʆʪʤʝʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʷ
ʩ ʜʣʠʥʦʡ ʤʝʪʝʣʢʠ (r = 0,673). ɼʣʠʥʘ ʤʝʪʝʣʢʠ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 11,1 ʩʤ ʫ 5h10 (ʈʦʩ-
ʩʠʷ) ʜʦ 19,2 ʩʤ ʫ ʢ-15589 Rousse 244 (ɹʦʣʛʘʨʠʷ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʠʥʘ
ʤʝʪʝʣʢʠ ʦʚʩʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʛʝʥʦʪʠʧʘ, ʦʜʥʘʢʦ ʦʯʝʥʴ
ʜʣʠʥʥʳʝ ʨʳʭʣʳʝ ʨʘʩʢʠʜʠʩʪʳʝ ʤʝʪʝʣʢʠ ʨʝʜʢʦ ʙʳʚʘʶʪ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ.
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʙʣʶʜʘʣʠ ʩʣʘʙʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ
ʦʩʘʜʢʦʚ ʥʘ ʜʣʠʥʫ ʤʝʪʝʣʢʠ (r = -0,128).

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʷʚʣʷʝʪʩʷ
ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʤʝʪʝʣʢʝ. ʉʨʝʜʠ ʛʝʥʦʪʠʧʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʨʝʥ ʙʦʣʴʰʝ
ʧʦʢʘʟʘʪʝʣʷ ʩʪ. ʂʨʝʯʝʪ ʚʳʜʝʣʝʥ ʦʙʨʘʟʝʮ ʢ-13665 ʈʩ 48 (ʂʘʥʘʜʘ) – 44 ʟʝʨʥʘ,
ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ – 1,37 ʛ (ʪʘʙʣ. 4).

ʊʘʙʣʠʮʘ 4
ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʚʩʘ ʧʣʝʥʯʘʪʦʛʦ (2020…2022 ʛʛ.)

ʂʘʪʘʣʦʛ ʅʘʟʚʘʥʠʝ
ʂʦʣʠʯʝʩʪʚʦ
ʟʝʨʝʥ

ʚ ʤʝʪʝʣʢʝ, ʰʪ.

ʄʘʩʩʘ ʟʝʨʥʘ
ʩ ʤʝʪʝʣʢʠ, ʛ

ʄʘʩʩʘ 1000
ʟʝʨʝʥ, ʛ

ʢ-13665 ʈʩ 48 44 1,37 30,3
ʢ-15542 UFRGS-18 37 1,38 37,3
ʢ-15546 UFRGS-22 37 1,36 33,4
ʢ-15585 ʄʫʪʘʥʪ 261 42 1,64 39,4
8h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14801 Vista 37 1,45 39,5
16h10* ʤ.ʦ.ʧ.ʛ. ʠʟ ʢ-14696 ɸʉ Hanter 39 1,58 40,9
ʢ-15587 ʄʫʪʘʥʪ 1311 29 1,30 44,8
ʢ-14857 ʩʪ. ʂʨʝʯʝʪ 36 1,36 36,5

* ʥʦʤʝʨ ʧʦ ʢʘʪʘʣʦʛʫ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪʜʝʣʘ ʦʚʩʘ

ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʤʝʪʝʣʢʝ ʟʥʘʯʠʤʦ ʚʣʠʷʣʦ ʥʘ ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ
(r = 0,748). ʇʨʝʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪ ʂʨʝʯʝʪ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ «ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ» ʠ
«ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ» ʦʙʨʘʟʮʳ: ʢ-15542 UFRGS-18, ʢ-15546 UFRGS-22 (ɹʨʘ-
ʟʠʣʠʷ), ʢ-15585 ʄʫʪʘʥʪ 261 (ʐʚʝʮʠʷ), 8h10, 16h10 (ʈʦʩʩʠʷ).

ʉʦʛʣʘʩʥʦ «ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ…» (1984), ʙʦʣʴʰʦʡ ʤʘʩʩʦʡ
1000 ʟʝʨʝʥ (ʙʦʣʝʝ 36 ʛ) ʦʙʣʘʜʘʣʠ 33 ʦʙʨʘʟʮʘ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ
ʚʳʙʦʨʢʝ ʧʦʣʫʯʝʥ ʫ ʢ-15587 ʄʫʪʘʥʪ 1311 (ʐʚʝʮʠʷ) – 44,8 ʛ. ɺʳʷʚʣʝʥʘ ʩʨʝʜʥʷʷ
ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʫ ʦʙʨʘʟʮʦʚ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ
ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʦʪ ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ (r = 0,252 ʠ 0,245 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ:
- ʩʢʦʨʦʩʧʝʣʳʝ ʦʙʨʘʟʮʳ: ʢ-15547, ʢ-15548, ʢ-15549, ʢ-15550, ʢ-15464,

ʢ-15588, ʢ-15531, ʢ-14219;



65

- ʩʨʝʜʥʝʩʧʝʣʳʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ: 10h10, ʢ-14648 (ʈʦʩʩʠʷ), ʢ-15583,
ʢ-15584, ʢ-15585 (ʐʚʝʮʠʷ);

- ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ «ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ» ʠ «ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʤʝʪʝʣʢʠ» ʦʙʨʘʟʮʳ: ʢ-
15542 UFRGS-18, ʢ-15546 UFRGS-22 (ɹʨʘʟʠʣʠʷ), ʢ-15585 ʄʫʪʘʥʪ 261 (ʐʚʝ-
ʮʠʷ), 8h10, 16h10 (ʈʦʩʩʠʷ);

- ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ – ʢ-15587 ʄʫʪʘʥʪ 1311 (ʐʚʝʮʠʷ).
ɺʳʜʝʣʠʚʰʠʝʩʷ ʦʙʨʘʟʮʳ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ

ʦʚʩʘ ʚ ʢʘʯʝʩʪʚʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ.
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ʋɼʂ: 633.13

ʇʦʣʝʚʦʝ ʠʩʧʳʪʘʥʠʝ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʚʩʘ
ʚ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ

ɸ. ɻ. ʂʫʨʳʣʝʚʘ1, ɻ. ɸ. ɹʘʪʘʣʦʚʘ2

1ʋʜʤʫʨʪʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʋʨʆ ʈɸʅ
ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

2ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ
ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,

ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʥʢʫʨʩʥʦʛʦ ʠʩʧʳʪʘʥʠʷ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ
ʦʚʩʘ ʷʨʦʚʦʛʦ ʩʝʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʛ. ʂʠʨʦʚ) ʚ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʩʢʦʡ
ʈʝʩʧʫʙʣʠʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪʘ ʗʢʦʚ ʠ ɸʨʭʘʥ. ʗʢʦʚ ʩʘʤʳʡ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʦʨʪ ʦʚʩʘ ʚ ʋʜʤʫʨʪʠʠ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʩʝʚʥʫʶ ʧʣʦ-
ʱʘʜʴ ʩʨʝʜʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʨʪʦʚ ʢʫʣʴʪʫʨʳ. ɸʨʭʘʥ – ʥʦʚʳʡ ʩʦʨʪ, ʨʘʡʦʥʠʨʦʚʘʥ ʧʦ ɺʦʣʛʦ-
ɺʷʪʩʢʦʤʫ ʨʝʛʠʦʥʫ ʩ 2020 ʛ., ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʦʨʪʦʠʩʧʳʪʘ-
ʪʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʭʦʨʦʰʦ ʦʢʫʣʴʪʫ-
ʨʝʥʥʘʷ, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʩʦ ʩʨʝʜʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ
ʛʫʤʫʩʘ, ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ. ɺ ʢʦʥʢʫʨʩʥʦʤ
ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʠʟʫʯʝʥʦ 3 ʩʦʨʪʘ ʠ 6 ʣʠʥʠʡ ʦʚʩʘ ʧʣʝʥʯʘʪʦʛʦ. ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ
ʫʩʣʦʚʠʷ ʙʳʣʠ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʦʚʩʘ. ɺ ʫʩʣʦʚʠʷʭ 2022 ʛ.
ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʦʚʩʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 4,43 ʜʦ 5,76 ʪ/ʛʘ, ʚ ʩʨʝʜʥʝʤ 5,23 ʪ/ʛʘ.
ɺʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʦʙʝʩʧʝʯʠʣʠ ʣʠʥʠʠ 162h15, 91h18 ʠ 18h20, ʧʨʝʚʳʰʘʷ ʩʪʘʥʜʘʨʪ
ʗʢʦʚ ʥʘ 0,15…0,41 ʪ/ʛʘ (3…8 %) ʠ ʩʪʘʥʜʘʨʪ ɸʨʭʘʥ ʥʘ 0,68…0,94 ʪ/ʛʘ, ʠʣʠ ʥʘ 14…19 %
ʟʘ ʩʯʝʪ: ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ – 570…621 ʰʪ./ʤ2; ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ –
1,9…2,2; ʤʘʩʩʳ 1000 ʟʝʨʝʥ – 32,56…38,40 ʛ; ʦʟʝʨʥʝʥʥʦʩʪʠ ʤʝʪʝʣʢʠ – 37,5…64,2 ʰʪ. ʠ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ – 1,44…2,09 ʛ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪʘ, ʣʠʥʠʠ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʝʸ ʩʪʨʫʢʪʫʨʘ, ɻʊʂ
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Abstract. The article analyzed the competitive test of varieties and lines of oats of the
spring Kirov breeding in the conditions of the Udmurt Republic. Two varieties were used as
standards - Jacob and Arkhan. Yakov is the most common variety, which occupies a significant
sowing area among the used oats varieties in the republic. Arkhan - a new variety has been zoned
in the Volga-Vyatka region since 2020, is the standard at the State variety testing sites of the
Udmurt Republic. The soil of the experimental site is well cultivated, sod-podzolic, medium-car-
bonaceous, with an average humus content, with a high content of mobile phosphorus and ex-
changed potassium. In the competitive variety test, 3 varieties and 6 lines of oats were studied.
Agrometeorological conditions were optimal for the growth and development of oat plants. In
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2022, oat varieties and lines formed yields ranging from 4.43 to 5.76 t/ha, with an average of 5.23
t/ha. High productivity was provided by lines 162h15, 91h18 and 18h20, exceeding the
Jacob standard by 0.15…0.41 t/ha (3…8 %) and the Arhan standard by 0.68…0.94 t/ha or by
14…19 %. Such an increase was provided due to: productive stem – 570…621 pcs./m2; productive
bushiness - 1.9…2.2; weight of 1000 grains - 32.56…38.40 g; panicle ozernity – 37.5…64.2 pcs.
And panicle productivity – 1.44…2.09 g.

Keywords: varieties, lines, yield and its structure, hydrothermal coefficient

ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʟʝʨʥʘ ʦʚʩʘ,
ʜʦʣʷ ʦʪ ʤʠʨʦʚʦʛʦ ʚʘʣʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 20 %. ʇʦ ʜʘʥʥʳʤ
ʈʦʩʩʪʘʪʘ, ʚʘʣʦʚʦʡ ʩʙʦʨ ʟʝʨʥʘ ʦʚʩʘ ʚ 2021 ʛ. ʩʦʩʪʘʚʠʣ ʚ ʈʦʩʩʠʠ 3,7 ʤʣʥ ʪ
(https://www.interfax.ru/business/825186; ʦʙʨʘʱʝʥʠʝ: 01.11.2022). ɺ ʪʦ ʞʝ ʚʨʝʤʷ
ʧʦ ʜʘʥʥʳʤ ʄʠʥʩʝʣʴʭʦʟʘ ʉʐɸ, ʚ ʩʝʟʦʥʝ 2021…2022 ʛʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʘ ʦʚʩʘ
ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʦ 4,5 ʤʣʥ (https://delprof.ru/press-center/open-analytics/
rynok-zerna-v-rossii-proizvodstvo-zernovykh-kultur-v-2021-godu/, ʦʙʨʘʱʝʥʠʝ:
11.11.2022). ʆʩʥʦʚʥʳʝ ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʉʠʙʠʨʩʢʦʤ,
ʇʨʠʚʦʣʞʩʢʦʤ ʠ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1, 2].
ʆʚʝʩ – ʮʝʥʥʘʷ ʟʝʨʥʦʬʫʨʘʞʥʘʷ, ʢʦʨʤʦʚʘʷ ʢʫʣʴʪʫʨʘ, ʦʪʣʠʯʥʳʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ
ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʭʦʨʦʰʠʡ ʬʠʪʦʩʘʥʠʪʘʨ ʧʦʯʚ [3]. ʊʘʢʞʝ ʦʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʦ-
ʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ
ʚʠʜʦʚ ʢʨʫʧ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ «ʅʝʤʦʣʦʢʘ», ʜʝʪʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ,
ʚ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ [4]. ʆʚʝʩ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ
ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʧʦʠʩʢ ʥʦʚʳʭ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨ-
ʪʦʚ ʦʚʩʘ ʩ ʚʳʩʦʢʠʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ
ʫʩʣʦʚʠʡ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʪʨʝʙʦ-
ʚʘʥʠʝʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʦʨʪʘʤ, ʩʯʠʪʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢ-
ʪʦʨʘʤ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ.
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʨʪʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʘ-
ʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ [5]. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ
ʘʜʘʧʪʠʚʥʳ ʢ ʤʝʩʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ
ʫʨʦʞʘʡʥʦʩʪʴ [6].

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʦ-
ʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʚʩʘ ʷʨʦʚʦʛʦ ʠ ʚʳʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʡ
ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ ʩʝʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʢʠʨʦʚʩʢʦʡ ʩʝʣʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʋʜ-
ʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ
ʩʝʚʦʦʙʦʨʦʪʝ ʋʜʤʫʨʪʩʢʦʛʦ ʅʀʀʉʍ – ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʋʜʤʌʀʎ
ʋʨʆ ʈɸʅ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʦʚʩʘ ʩʝʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-
ɺʦʩʪʦʢʘ ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ, ʩʪʘʥʜʘʨʪʦʤ ʷʚʣʷʣʠʩʴ ʩʦʨʪʘ ʗʢʦʚ ʠ ɸʨʭʘʥ.
ʉʦʨʪ ʗʢʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʘ ʩʦʨʪ ɸʨʭʘʥ ʷʚ-
ʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʨʪʦʠʩʧʳʪʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʋʜ-
ʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʚʩʘ ʷʨʦʚʦʛʦ ʚ ʨʝʩ-
ʧʫʙʣʠʢʝ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ – ʨʘʧʩ ʷʨʦʚʦʡ (ʩʠʜʝʨʘʪ). ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ

https://www.interfax.ru/business/825186
https://delprof.ru/press-center/open-analytics/%20rynok-zerna-v-rossii-proizvodstvo-zernovykh-kultur-v-2021-godu/
https://delprof.ru/press-center/open-analytics/%20rynok-zerna-v-rossii-proizvodstvo-zernovykh-kultur-v-2021-godu/
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ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʥʘʷ, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʩʦ ʩʨʝʜʥʠʤ
ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (2,3 %). ʉʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚʳʩʦʢʦʝ (417 ʠ
169 ʤʛ/ʢʛ ʧʦʯʚʳ); ʦʙʤʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʨʅkCl 6,41; ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪ-
ʥʦʩʪʴ ʅʛ 1,19 ʤʤʦʣʴ/100 ʛ ʧʦʯʚʳ; ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ S – 25,4
ʤʤʦʣʴ/100 ʛ ʧʦʯʚʳ. ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ
ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ ʜʣʷ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ 2022 ʛ. ʚ ʢʦʥʢʫʨʩʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ
ʙʳʣʦ ʠʟʫʯʝʥʦ 3 ʩʦʨʪʘ ʠ 6 ʣʠʥʠʡ ʦʚʩʘ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʨʪʦʚ ʦʚʩʘ
ʩʦʩʪʘʚʠʣ 78…82 ʜʥʷ. ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʣʦʞʠʣʠʩʴ ʦʧʪʠʤʘʣʴ-
ʥʳʤʠ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʦʚʩʘ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ
ʚ ʘʧʨʝʣʝ ʩʦʩʪʘʚʠʣʘ 4,9 °ʉ, ʯʪʦ ʥʘ 1,4 °ʉ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ. ʆʩʘʜ-
ʢʦʚ ʟʘ ʤʝʩʷʮ ʚʳʧʘʣʦ 52 ʤʤ, 179 % ʥʦʨʤʳ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ
ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʧʦʩʝʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳʩʪʨʦʤʫ ʧʨʦʨʘʩʪʘʥʠʶ ʩʝ-
ʤʷʥ. ɺʣʘʞʥʘʷ ʠ ʧʨʦʭʣʘʜʥʘʷ ʧʦʛʦʜʘ ʚ ʤʘʝ ʠ ʠʶʥʝ (ɻʊʂ = 1,57…2,33) ʧʨʠʚʝʣʘ
ʢ ʭʦʨʦʰʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʢʫʱʝʥʠʶ ʨʘʩʪʝʥʠʡ (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʘ 1
ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 2022 ʛ.

ʄʝʩʷʮʳ ʉʫʤʤʘ
ʪʝʤʧʝʨʘʪʫʨ, °ʉ

ʉʫʤʤʘ
ʦʩʘʜʢʦʚ, ʤʤ ɻʊʂ ʇʨʠʤʝʯʘʥʠʝ

ʄʘʡ 288 45,1 1,57 ɼʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʡ
ʀʶʥʴ 472 110,0 2,33 ʇʝʨʝʫʚʣʘʞʥʝʥʥʳʡ
ʀʶʣʴ 609 24,8 0,41 ɿʥʘʯʠʪʝʣʴʥʦ ʟʘʩʫʰʣʠʚʳʡ
ɸʚʛʫʩʪ 620 1,4 0,02 ɿʥʘʯʠʪʝʣʴʥʦ ʟʘʩʫʰʣʠʚʳʡ
ʉʝʥʪʷʙʨʴ 315 54,9 1,74 ʇʝʨʝʫʚʣʘʞʥʝʥʥʳʡ
ɿʘ ʚʝʛʝʪʘʮʠʶ 1989 181,3 0,91 ɿʘʩʫʰʣʠʚʳʡ

ɼʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʩʣʦʞʠʣʠʩʴ ʠ ʚ ʧʝʨʠʦʜʳ
ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ. ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʣʝʪʘ, ʥʘʦʙʦʨʦʪ, ʙʳʣʘ ʟʘ-
ʩʫʰʣʠʚʦʡ, ɻʊʂ ʚ ʠʶʣʝ ʩʦʩʪʘʚʠʣ 0,41, ʚ ʘʚʛʫʩʪʝ – 0,02, ʥʦ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ
ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʦʨʦʰʝʡ ʫʨʦʞʘʡ-ʥʦʩʪʠ ʷʨʦ-
ʚʳʭ ʢʫʣʴʪʫʨ. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ (20,3…20,7 °ʉ)
ʫʩʢʦʨʠʣʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʦʚʩʘ.

ʉʦʨʪʘ ʠ ʣʠʥʠʠ ʦʚʩʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 4,43 ʜʦ
5,76 ʪ/ʛʘ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 5,23 ʪ/ʛʘ (ʪʘʙʣ. 2). ʅʘʠʙʦʣʴʰʘʷ
ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʫ ʩʦʨʪʘ ʂʨʝʯʝʪ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠ-
ʥʠʡ 20h2502, 91h18, 162h15 ʠ 18h20. ʇʨʠʙʘʚʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʘ ʗʢʦʚ
(5,35 ʪ/ʛʘ) ʫ ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʩʦʩʪʘʚʠʣʘ 0,15…0,41 ʪ/ʛʘ, ʠʣʠ 3…8 %. ʆʪ-
ʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ɸʨʭʘʥ (4,82 ʪ/ʛʘ) ʧʨʠʙʘʚʢʘ ʚʘʨʴʠʨʦʚʘʣʘ
ʦʪ 0,31 ʜʦ 0,94 ʪ/ʛʘ, ʠʣʠ ʥʘ 14…19 %.

ʉʦʨʪʘ ʦʚʩʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʪʝʙʣʝʩʪʦʡ ʦʪ 466 ʜʦ 709 ʰʪ./ʤ2.
ɺʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʩʬʦʨʤʠʨʦʚʘʣ ʩʦʨʪ ʂʨʝʯʝʪ –
709 ʰʪ./ʤ2 (ʪʘʙʣ. 3). ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʚʘʨʴʠ-
ʨʦʚʘʣʘ ʦʪ 1,7 ʜʦ 2,2.
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ʊʘʙʣʠʮʘ 2
ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʷʨʦʚʦʛʦ ʦʚʩʘ

ʉʦʨʪ ʋʨʦʞʘʡʥʦʩʪʴ,
ʪ/ʛʘ

ʆʪʢʣʦʥʝʥʠʝ, ±
ʪ/ʛʘ %

1 ʩʪ. 2 ʩʪ. 1 ʩʪ. 2 ʩʪ.
ʗʢʦʚ 1 ʩʪ. 5,35 - +0,53 100 +10
ɸʨʭʘʥ 2 ʩʪ. 4,82 -0,53 - -10 100
ʂʨʝʯʝʪ 5,65 +0,30 +0,83 +6 +17
25h18 5,13 -0,22 +0,31 -4 +6
91h18 5,73 +0,38 +0,91 +7 +19
162h15 5,50 +0,15 +0,68 +3 +14
18h20 5,76 +0,41 +0,94 +8 +19
20h20 4,43 -0,92 -0,39 -17 -8
41h18 4,69 -0,66 -0,13 -12 -3

ʅʉʈ05 0,1 - - - -

ʊʘʙʣʠʮʘ 3
ʉʪʨʫʢʪʫʨʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʫʩʪʦʪʳ ʩʪʝʙʣʝʩʪʦʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʸʣʢʠ

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠ ʣʠʥʠʡ ʷʨʦʚʦʛʦ ʦʚʩʘ ʥʘ ʟʝʨʥʦ

ʉʦʨʪ

ʂʦʣʠʯʝʩʪʚʦ, ʰʪ./ʤ2
ʇʨʦʜʫʢ-ʪʠʚ-

ʥʘʷ
ʢʫʩʪʠʩʪʦʩʪʴ

ʄʘʩʩʘ
1000
ʟʝʨʝʥ, ʛ

ʆʟʝʨʥʝʥ-
ʥʦʩʪʴ, ʰʪ.

ʇʨʦʜʫʢ-ʪʠʚ-
ʥʦʩʪʴ

ʤʝʪʝʣʢʠ, ʛʨʘʩʪʝʥʠʡ
ʧʨʦʜʫʢ-ʪʠʚ-

ʥʳʭ
ʩʪʝʙʣʝʡ

ʗʢʦʚ 1ʩʪ. 288 480 1,7 31,9 42,9 1,37
ɸʨʭʘʥ 2ʩʪ. 306 540 1,8 35,9 39,6 1,42
ʂʨʝʯʝʪ 402 709 1,8 35,0 33,7 1,18
25h18 264 466 1,8 29,7 77,8 2,31
91h18 288 621 2,2 32,6 64,2 2,09
162h15 324 572 1,8 26,5 43,2 1,14
18h20 306 570 1,9 38,4 37,5 1,44
20h20 318 624 2,0 27,8 53,3 1,48
41h18 432 678 1,6 42,6 36,0 1,53

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʪʝʣʢʠ – ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʝʩʧʝ-
ʯʠʚʘʶʱʠʭ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʚʩʘ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ
ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʠ ʣʠʥʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʠʥʠʡ 162h15, 20h20, 25h18
(26,48…29,68 ʛ), ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʦʝ ʟʝʨʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ
ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ ʗʢʦʚ (31,92 ʛ). ʉʘʤʦʝ ʢʨʫʧʥʦʝ ʟʝʨʥʦ ʩʬʦʨʤʠʨʦʚʘʣʠ ʣʠ-
ʥʠʠ 18h20, 41h18 – 38,4 ʠ 42,6 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʣʠ ʚʳʰʝ ʫʨʦʚʥʷ ʩʪʘʥʜʘʨʪʘ
ʗʢʦʚ ʥʘ 20…34 %. ɼʘʥʥʳʝ ʣʠʥʠʠ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ
ʢʫʣʴʪʫʨʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ. ʂʨʫʧʥʦʝ ʟʝʨʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘ-
ʣʝʥʠʷ ʟʘʩʦʨʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʚʩʶʛʘ, ʠʟ ʟʝʨʥʦʚʦʛʦ ʚʦʨʦʭʘ ʧʨʠ ʝʛʦ ʧʦʜʨʘʙʦʪʢʝ.

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ
ʦʢʘʟʳʚʘʝʪ ʦʟʝʨʥʝʥʥʦʩʪʴ ʤʝʪʝʣʢʠ. ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʦʚʩʘ ʥʘʠʙʦʣʴʰʝʝ
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ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʪʝʣʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫ ʣʠʥʠʡ 25h18 ʠ
91h18, ʧʨʝʚʳʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʘ ʗʢʦʚ ʩʦʩʪʘʚʠʣʦ 21,3 ʠ 34,9 ʟʝʨʝʥ
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʥʘʣʦʛʠʯʥʦ ʧʦ ʧʦʢʘʟʘʪʝʣʶ «ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʝʪʝʣʢʠ» –
ʧʨʝʚʳʰʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʗʢʦʚ ʥʘ 0,72 ʠ 0,94 ʛ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ 2022 ʛ. ʚʳʜʝʣʝʥʳ ʣʠʥʠʠ ʦʚʩʘ
ʧʣʝʥʯʘʪʦʛʦ 91h18 ʠ 18h20, ʧʨʝʚʳʩʠʚʰʠʝ ʩʪʘʥʜʘʨʪ ʗʢʦʚ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 0,38
ʠ 0,41 ʪ/ʛʘ, ʩʪʘʥʜʘʨʪ ɸʨʭʘʥ ʧʨʝʚʳʩʠʣʠ ʣʠʥʠʠ 162h15, 91h18 ʠ 18h20 ʠ ʩʦʨʪ ʂʨʝ-
ʯʝʪ ʥʘ 0,68…0,94 ʪ/ʛʘ, ʠʣʠ ʥʘ 14…19 %. ʊʘʢʘʷ ʧʨʠʙʘʚʢʘ ʙʳʣʘ ʦʙʝʩʧʝʯʝʥʘ ʟʘ ʩʯʝʪ
ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ – 570…709 h ʪ./ʤ2; ʧʨʦʜʫʢʪʠʚʥʦʡ
ʢʫʩʪʠʩʪʦʩʪʠ – 1,8…2,2; ʤʘʩʩʳ 1000 ʟʝʨʝʥ – 32,6…38,4 ʛ, ʟʘ
ʠʩʢʣʶʯʝʥʠʝʤ ʣʠʥʠʠ 162h5 – 26,5; ʦʟʝʨʥʝʥʥʦʩʪʠ ʤʝʪʝʣʢʠ – 37,5…55,3 h ʪ. ʠ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʤʝʪʝʣʢʠ – 1,44…2,10 ʛ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʦʨʪʘ ʂʨʝʯʝʪ ʠ ʣʠʥʠʠ
162h15 – 1,14…1,18 ʛ.
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ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʠʩʧʳʪʘʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʧʠʪʦʤʥʠʢʘ
ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʨʪʦʚ ʭʤʝʣʷ

ɺ. ɺ. ʃʝʦʥʪʴʝʚʘ
ʏʫʚʘʰʩʢʠʡ ʅʀʀʉʍ –

ʬʠʣʠʘʣ ʌɻɹʅʋ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠʤ. ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʧ. ʆʧʳʪʥʳʡ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʨʪʦʚ
ʭʤʝʣʷ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʟʘʢʣʘʜʢʠ 2016 ʛʦʜʘ. ʇʠʪʦʤʥʠʢ ʨʘʩʧʦ-
ʣʦʞʝʥ ʥʘ ʭʤʝʣʝʧʣʘʥʪʘʮʠʠ ˉ 13 ʏʫʚʘʰʩʢʦʛʦ ʅʀʀʉʍ ʥʘ ʪʝʤʥʦ-ʩʝʨʦʡ ʣʝʩʥʦʡ ʧʦʯʚʝ,
ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʡ, ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 0,68 ʛʘ. ɹʳʣʦ
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʪʘ, ʚʢʣʶʯʝʥʥʳʝ ʚ ɻʦʩʨʝʝʩʪʨ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ
ʚʣʠʷʥʠʷ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ
ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʛʦʜʘʤ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʙʳʣʠ
ʥʝʨʘʚʥʦʟʥʘʯʥʳʤʠ. ʈʝʟʫʣʴʪʘʪʳ 2020 ʛʦʜʘ ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ
ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʩʦʨʪʘʤ. ʋʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 3,5…4,0 ʪ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ
ʘʣʴʬʘ-ʢʠʩʣʦʪ ʦʪ 6,0 ʜʦ 10 %. ɺ 2021 ʛʦʜʫ ʧʦʣʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ
ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ – 2,30…3,59 ʪ/ʛʘ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʴʬʘ-ʢʠʩʣʦʪ
ʦʪ 4,5 ʜʦ 10,9 %. ɺ 2022 ʛʦʜʫ ʚʩʝ ʩʦʨʪʘ ʜʦʩʪʠʛʣʠ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʧʦ ʫʨʦʞʘʡ-
ʥʦʩʪʠ 2,66…3,51 ʪ/ʛʘ, ʪʘʢ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʣʴʬʘ-ʢʠʩʣʦʪ 4,4…10,9 %. ʉʪʘʙʠʣʴʥʦʩʪʴʶ
ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ ʇʦʜʚʷʟʥʳʡ. ʉʦʨʪ ʂʨʳʣʘʪ-
ʩʢʠʡ ʧʦʣʫʯʠʣ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ, ʥʦ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦ-
ʚʘʣʦ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʛʦʜʘ. ʉʦʭʨʘʥʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʷʚʣʷ-
ʝʪʩʷ ʦʩʥʦʚʦʡ ʠ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʩʦʨʪʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ
ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʢʣʘʜʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʭʤʝʣʝʥʘʩʘʞʜʝʥʠʡ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʴʬʘ-ʢʠʩʣʦʪʳ, ʫʨʦʞʘʡʥʦʩʪʴ

Production testing and preservation of the potential of the hop varieties used

V. V. Leontieva,
Chuvash Research Institute-branch of FARC

North-East named after N.V. Rudnitsky.
s. Opytnyj, Russian Federation

Abstract. The article presents the results of the study of the hop varieties used in the
plantings of the original nursery bookmarks 2016. The nursery is located on hop plantation
No. 13 of the Chuvash Research Institute on dark gray forest soil, heavy loamy in mechanical
composition and covers an area of 0.68 hectares. It was found that the varieties included in the
State Register have a high potential for productivity and quality. These indicators change from
year to year depending on the influence of many factors, but the agro-climatic conditions of the
growing season have a particularly strong influence. The weather conditions over the years for
the studied varieties were unequal. The results of 2020 were the highest in all indicators and in
all grades. The yield was at the level of 3.5…4.0 t/ha, the content of alpha acids from 6.0 to 10 %.
In 2021, a sufficiently high productivity was obtained for most cultivated varieties – 2.30…3.59
t/ha, with an alpha acid content of 4.5 to 10.9 %. In 2022, all varieties achieved high rates, both
in yield of 2.66…3.51 t/ha, and in alpha acid content of 4.4…10.9 %. Stability in all indicators
for three years of research is distinguished by the variety Podvyazny. The Krylatsky variety gives
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consistently high yields, but the content of alpha acids varies greatly from the weather conditions
of the year. The preservation of the primary original nursery is the basis and source for obtaining
pure-grade planting material for the subsequent laying of industrial hop plantations.

Keywords: alpha acids, yield

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʜʣʷ
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʥʘ 2022 ʛʦʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ
13 ʩʦʨʪʦʚ ʭʤʝʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʦʨʠʛʠʥʘʪʦʨʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ
ʏʫʚʘʰʩʢʠʡ ʅʀʀʉʍ. ʕʪʦ ʩʦʨʪʘ – ʂʨʳʣʘʪʩʢʠʡ, ʇʦʜʚʷʟʥʳʡ, ʉʫʤʝʨʴ, ʎʠʚʠʣʴ-
ʩʢʠʡ, ɼʨʫʞʥʳʡ, ʄʠʭʘʡʣʦʚʩʢʠʡ, ʌʘʚʦʨʠʪ, ʌʣʘʛʤʘʥ, ʌʘʢʠʨ, ʌʝʦʜʘʣ, ʌʘʨʘʦʥ,
ʌʦʨʚʘʨʜ ʠ ʉʘʣʘʤʧʠ, ʚʳʩʘʞʝʥʥʳʝ ʚ ʧʠʪʦʤʥʠʢ ʩʦʭʨʘʥʝʥʠʷ ʩʦʨʪʦʚ ʥʘ ʧʣʦʱʘʜʠ
0,68 ʛʘ. ʆʨʠʛʠʥʘʣʴʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙ-
ʥʦʩʪʠ ʚ ʧʦʩʘʜʦʯʥʦʤ ʤʘʪʝʨʠʘʣʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʦʨʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʩʝʣʝʢʮʠ-ʦʥ-
ʥʦʡ ʨʘʙʦʪʝ. ɺ 2023 ʛʦʜʫ ʚ ɻʦʩʨʝʝʩʪʨ ʚʢʣʶʯʝʥʦ ʝʱʝ 13 ʩʦʨʪʦʚ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝ-
ʣʝʢʮʠʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʤ ʨʝʛʠʦʥʝ, ʜʝʨʞʘʪʝʣʷʤʠ ʢʦʪʦʨʳʭ
ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ «ɻʨʝʡʥʨʫʩ ʭʤʝʣʴ».

ʎʝʣʴ ʨʘʙʦʪʳ – ʠʟʫʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ,
ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʦʨʪʦʚ ʭʤʝʣʷ ʚ ʧʠʪʦʤʥʠʢʝ ʦʨʠʛʠʥʘʣʴʥʳʭ
ʥʘʩʘʞʜʝʥʠʡ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ. ʈʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠ ʩʦʛʣʘʩʥʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ
ʨʫʢʦʚʦʜʩʪʚʫ «ʉʦʨʪʦʚʦʡ ʢʦʥʪʨʦʣʴ ʚ ʭʤʝʣʝʚʦʜʩʪʚʝ» [1]. ɿʘʢʣʘʜʢʘ ʦʨʠʛʠʥʘʣʴʥʳʭ
ʥʘʩʘʞʜʝʥʠʡ 6 ʩʦʨʪʦʚ, ʢʨʦʤʝ ʚʥʝʩʝʥʥʦʛʦ ʚ ɻʦʩʨʝʝʩʪʨ ʚ 2022 ʛ. ʩʦʨʪʘ ʉʘʣʘʤʧʠ,
ʧʨʦʚʝʜʝʥʘ ʦʩʝʥʴʶ 2016 ʛʦʜʘ, ʩʦʨʪʦʚ ʌʣʘʛʤʘʥ ʠ ʌʘʚʦʨʠʪ – 2018 ʛʦʜʘ ʧʦʜʣʠʥʥʳʤ
ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʦʨʘ. ʇʣʦʱʘʜʴ ʧʦʩʘʜʢʠ ʢʘʞʜʦʛʦ
ʩʦʨʪʘ ʩʦʩʪʘʚʠʣʘ 0,04 ʛʘ, ʰʠʨʠʥʘ ʤʝʞʜʫʨʷʜʠʡ – 2,5 ʤ, ʚ ʢʘʞʜʦʤ ʨʷʜʫ ʨʘʟʤʝʱʝʥʦ
144 ʨʘʩʪʝʥʠʷ.

ʅʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ [2…5]. ʅʘʙʣʶʜʝʥʠʷ
ʧʨʦʚʦʜʠʣʠ ʚ ʧʣʦʜʦʥʦʩʷʱʝʤ ʚʦʟʨʘʩʪʝ, ʩ ʪʨʝʪʴʝʛʦ ʛʦʜʘ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ. ʆʮʝʥʠ-
ʚʘʣʘʩʴ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ
ʧʨʠʟʥʘʢʦʚ ʚ ʧʝʨʠʦʜ ʠʭ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʋʯʝʪ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ ʧʨʦ-
ʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [2, 4].

ʇʦʯʚʘ ʥʘ ʫʯʘʩʪʢʘʭ ʪʝʤʥʦ-ʩʝʨʘʷ ʣʝʩʥʘʷ, ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʪʷʞʝ-
ʣʦʩʫʛʣʠʥʠʩʪʘʷ. ɻʣʫʙʠʥʘ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ 22 ʩʤ. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ:
ʨʅʩʦʣ. – 5,25; ʩʦʜʝʨʞʘʥʠʝ ʈ2ʆ5 – 410 ʤʛ/ʢʛ, ʂ2ʆ – 202 ʤʛ/ʢʛ, ʛʫʤʫʩ – 4,16 %. ʆʙ-
ʨʘʙʦʪʢʫ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ. ɺ ʧʠʪʦʤʥʠʢʘʭ ʧʨʦʚʦʜʠʣʠ
ʦʙʱʝʧʨʠʥʷʪʳʝ ʜʣʷ ʥʘʩʘʞʜʝʥʠʡ ʭʤʝʣʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ.

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʠ ʭʤʝʣʷ ʢʦʣʝʙʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 120
ʜʥʝʡ. ʃʫʯʰʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʚʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʩʫʪʦ-
ʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 17,0…19,0 °C, ʧʨʠ ʩʫʤʤʝ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʝ ʥʠʞʝ 2200
ęʉ. ʆʙʱʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ 450 ʤʤ, ʠʟ ʥʠʭ
ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʝ ʤʝʥʝʝ 250…300 ʤʤ

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʟʘ ʛʦʜʳ ʠʭ
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʫʨʦʚʝʥʴ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʅʘʩʘʞʜʝʥʠʷ ʩʦ-
ʜʝʨʞʘʣʠʩʴ ʚ ʥʘʜʣʝʞʘʱʝʤ ʩʦʩʪʦʷʥʠʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ
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ʦʧʝʨʘʮʠʡ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ. ʂʦʥʪʨʦʣʴʥʳʡ ʫʯʝʪ ʫʨʦʞʘʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝ-
ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʤʳʝ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ, ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-
ʩʦʢʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ – ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚʳʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʠ ʪʠʧʘ ʭʤʝʣʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʚʘʨʴʠʨʦ-
ʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 2,3…4,0 ʪ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ – ʦʪ 4,4 ʜʦ 10,7 %.

ʅʘ ʯʝʪʚʸʨʪʳʡ ʛʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʷ ʭʤʝʣʷ ʫʞʝ ʬʦʨʤʠʨʫʶʪ ʤʦʱʥʫʶ ʢʦʨʥʝ-
ʚʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʯʘʪʴ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʰʠʰʝʢ.
ʀʤʝʥʥʦ ʯʝʪʚʸʨʪʳʡ ʛʦʜ ʞʠʟʥʠ ʩʯʠʪʘʝʪʩʷ ʥʘʯʘʣʦʤ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʣʦʜʦʥʦʰʝʥʠʷ
ʵʪʠʭ ʨʘʩʪʝʥʠʡ. ɺʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 2020 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʪʝʤ, ʯʪʦ ʚʩʭʦʜʳ
ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ ʙʳʣʠ ʜʨʫʞʥʳʤʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʢʘʢ ʚʦʟʨʘʩʪ
ʧʦʩʘʜʦʢ, ʪʘʢ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʝʩʝʥʥʠʭ ʤʝʩʷʮʝʚ. ʇʦʵʪʦʤʫ ʚ
ʥʘʯʘʣʝ ʤʘʷ ʫʞʝ ʧʦʷʚʠʣʠʩʴ ʚʩʭʦʜʳ ʦʩʥʦʚʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʭʤʝʣʷ.

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʫʯʝʪʘ ʫʨʦʞʘʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦ-
ʜʫʢʮʠʠ, ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʤʳʤʠ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʭ-
ʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ h ʠʰʝʢ, ʦʨʠʛʠʥʘʣʴʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ 2020 ʛʦʜʫ ʠʤʝʣʠ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (ʪʘʙʣ.).

ʊʘʙʣʠʮʘ
ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʩʦʨʪʦʚ

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʟʘ ʪʨʠ ʛʦʜʘ

ʉʦʨʪ
ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ ʉʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ, %

2020 ʛ. 2021 ʛ. 2022 ʛ. 2020 ʛ. 2021 ʛ. 2022 ʛ.
ʌʘʚʦʨʠʪ 4,03 2,30 2,63 7,4 4,5 4,5
ʌʣʘʛʤʘʥ 4,77 2,98 3,01 12,0 8,5 6,5
ʇʦʜʚʷʟʥʳʡ 3,85 3,24 3,19 10,3 10,9 10,9
ʂʨʳʣʘʪʩʢʠʡ 3,92 3,59 3,54 6,4 4,6 7,0
ʉʫʤʝʨʴ 3,93 2,45 2,66 9,1 5,4 8,8
ʎʠʚʠʣʴʩʢʠʡ 3,86 2,75 2,77 6,3 7,5 4,4
ɼʨʫʞʥʳʡ 3,91 2,28 2,94 9,6 9,1 5,9
ʄʠʭʘʡʣʦʚʩʢʠʡ 3,54 2,93 3,08 5,8 2,9 3,0

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʌʘʚʦʨʠʪ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʨʝʚʳ-
ʰʘʣʘ 4,00 ʪ/ʛʘ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʘʣʴʬʘ-ʢʠʩʣʦʪ 7,4 %. ʌʣʘʛʤʘʥ ʧʨʠ 4,77 ʪ/ʛʘ
ʚ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ 3,25 ʪ/ʛʘ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʝʛʦ ʚʳʩʦʢʠʝ
ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʚ ʦʙʦʠʭ ʥʘʩʘʞʜʝʥʠʷʭ
ʩʦʩʪʘʚʠʣʦ 12 %.

ɻʦʨʴʢʠʝ ʩʦʨʪʘ ʇʦʜʚʷʟʥʳʡ ʠ ʉʫʤʝʨʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʧʦʪʝʥʮʠʘʣʦʤ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ 3,9 ʪ/ʛʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʴʬʘ-ʢʠʩʣʦʪ 9…10 %, ʩʦʨʪʘ ʧʨʦ-
ʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ ʂʨʳʣʘʪʩʢʠʡ ʠ ɼʨʫʞʥʳʡ – ʫʨʦʞʘʡʥʦʩʪʴʶ 3,9 ʪ/ʛʘ ʠ
ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʴʬʘ-ʢʠʩʣʦʪ 6,4…9,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʨʪʘ
ʎʠʚʠʣʴʩʢʠʡ, ʄʠʭʘʡʣʦʚʩʢʠʡ ʚ ʫʩʣʦʚʠʷʭ ʛʦʜʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʧʦʪʝʥ-
ʮʠʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ 3,8 ʪ/ʛʘ, ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʫ ʩʦʨʪʘ
ʄʠʭʘʡʣʦʚʩʢʠʡ – 3,54 ʪ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʜʣʷ ʩʦʨʪʦʚ ʵʪʦʛʦ ʪʠʧʘ
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ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ, ʚ ʧʨʝʜʝʣʘʭ 6…8 %, ʥʦ ʜʦʩʪʠʛʘʶʪ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ
ʢʘʞʜʳʡ ʛʦʜ.

ʆʨʠʛʠʥʘʣʴʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʩʪʨʝʩʩʦʚʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦ-
ʚʠʷʭ 2021 ʛʦʜʘ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʍʦʪʷ ʘʛʨʦʢʣʠʤʘʪʠ-
ʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘʯʘʣʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʣʦʞʠʣʠʩʴ ʫʜʘʯʥʦ ʜʣʷ ʨʘʥʥʝʛʦ
ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʭʤʝʣʷ, ʩʝʨʝʜʠʥʘ ʣʝʪʘ ʩ ʥʠʟʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʜʫʢʪʠʚʥʳʭ
ʦʩʘʜʢʦʚ, ʧʨʠʰʝʜʰʘʷʩʷ ʥʘ ʛʝʨʙʘʢʨʠʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʚʝʪʠʡ ʠ
ʰʠʰʝʢ ʭʤʝʣʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘ ʧʦʣʫʯʝʥʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ.

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʌʘʚʦʨʠʪ ʩʦʩʪʘ-
ʚʠʣʘ 2,30 ʪ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ 4,5 %. ʋ ʛʦʨʴʢʦʛʦ ʩʦʨʪʘ ʌʣʘʛʤʘʥ ʫʨʦ-
ʞʘʡʥʦʩʪʴ ʨʘʚʥʘ 2,98 ʪ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ 8,5 %. ɺʩʝ ʵʪʦ ʣʠʰʥʠʡ ʨʘʟ
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʦʣʦʜʳʝ ʥʘʩʘʞʜʝʥʠʷ ʣʫʯʰʝ ʧʝʨʝʥʦʩʷʪ ʟʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ,
ʠʤʝʶʪ ʣʫʯʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ. ʆʜʥʘʢʦ ʩʦʨʪʘ ʌʘʚʦʨʠʪ
ʠ ʌʣʘʛʤʘʥ ʚ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʩʦʨʪʫ ʇʦʜʚʷʟʥʳʡ,
ʢʦʪʦʨʦʝ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʭʤʝʣʴʥʠʢʝ ˉ 1, ʛʜʝ ʭʤʝʣʴ
ʢʫʣʴʪʠʚʠʨʦʚʘʣʩʷ ʜʦʣʛʠʝ ʛʦʜʳ, ʠ ʫʪʦʤʣʝʥʠʝ ʧʦʯʚʳ ʦʪ ʭʤʝʣʷ ʜʦʩʪʠʛʣʦ ʤʘʢʩʠ-
ʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʥʘʩʘʞʜʝʥʠʷ ʩʦʨʪʘ ʇʦʜʚʷʟʥʳʡ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 5 ʩʦʨʪʘʤʠ
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʥʦʚʦʤ ʩʝʣʝʢʮʠʦʥʥʦʤ ʭʤʝʣʴʥʠʢʝ ˉ 13, ʛʜʝ ʭʤʝʣʴ ʚʦʟʜʝʣʳ-
ʚʘʝʪʩʷ ʪʦʣʴʢʦ 5 ʣʝʪ, ʥʘʯʠʥʘʷ ʩ 2016 ʛ. ʂ ʪʦʤʫ ʞʝ ʥʘ ʭʤʝʣʴʥʠʢʝ ˉ 13 ʥʝʩʢʦʣʴʢʦ
ʜʨʫʛʠʝ ʫʩʣʦʚʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ – ʦʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʤʝʩʪʝ ʥʝ ʟʘʣʠʚʘʝʤʳʤ
ʚʝʩʥʦʡ ʪʘʣʳʤʠ ʚʦʜʘʤʠ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ ʭʤʝʣʴʥʠʢʝ ˉ 1.

ʆʨʠʛʠʥʘʣʴʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚʩʝʭ 6 ʩʦʨʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʝʣʝʢʮʠʦʥ-
ʥʦʤ ʭʤʝʣʴʥʠʢʝ ˉ 13, ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ
ʚ ʪʝʭ ʞʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ: ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ
ʇʦʜʚʷʟʥʳʡ ʩʦʩʪʘʚʠʣʘ 3,24 ʪ/ʛʘ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʘʣʴʬʘ-ʢʠʩʣʦʪ 10,9 %, ʩʦʨʪʘ
ʂʨʳʣʘʪʩʢʠʡ – 3,59 ʪ/ʛʘ ʠ 4,6 %, ʩʦʨʪʘ ʎʠʚʠʣʴʩʢʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,75 ʪ/ʛʘ ʠ
7,6 %, ʩʦʨʪʘ ʄʠʭʘʡʣʦʚʩʢʠʡ – 2,93 ʪ/ʛʘ ʠ 2,9 %. ɿʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʚʦʠʭ ʚʦʟ-
ʤʦʞʥʦʩʪʝʡ ʙʳʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʦʨʴʢʦʛʦ ʩʦʨʪʘ ʉʫʤʝʨʴ – 2,45 ʪ/ʛʘ ʠ 5,4 %,
ʪʘʢʞʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʦʨʪʘ ɼʨʫʞʥʳʡ – 2,28 ʪ/ʛʘ ʠ 9,1 %, ʭʦʪʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ
ʘʣʴʬʘ-ʢʠʩʣʦʪ ʚ 2021 ʛʦʜʫ, ʢʘʢ ʠ ʚ ʧʨʦʰʣʦʤ, ʧʦʢʘʟʳʚʘʝʪ ʩʝʙʷ ʢʘʢ ʪʠʧʠʯʥʦ ʛʦʨʴ-
ʢʠʡ ʩʦʨʪ.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ ʩʦʨʪʦʚ ʭʤʝʣʷ ʚ ʩʣʦʞʥʳʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʜʘ ʧʦʣʫʯʝʥʘ
ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ –
ʌʘʚʦʨʠʪ, ʌʣʘʛʤʘʥ, ʇʦʜʚʷʟʥʳʡ, ʂʨʳʣʘʪʩʢʠʡ, ʎʠʚʠʣʴʩʢʠʡ ʠ ʄʠʭʘʡʣʦʚʩʢʠʡ.
ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʉʫʤʝʨʴ
ʠ ɼʨʫʞʥʳʡ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2,45 ʠ 2,28 ʪ/ʛʘ,
ʚ 2020 ʛ. ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʦʥʘ ʧʨʝʚʳʰʘʣʘ 3,9 ʪ/ʛʘ, ʫ ʩʦʨʪʘ ʉʫʤʝʨʴ ʙʳʣʦ ʦʯʝʥʴ
ʥʠʟʢʦʝ ʜʣʷ ʛʦʨʴʢʦʛʦ ʩʦʨʪʘ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ – ʚʩʝʛʦ 5,4 %, ʚ ʧʨʦʰʣʦʤ
ʛʦʜʫ ʦʥʦ ʩʦʩʪʘʚʠʣʦ 9,1 % ʠʣʠ ʩʥʠʟʠʣʦʩʴ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ. ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʢʦʣʝ-
ʙʘʥʠʷ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʛʘʪʠʚ-
ʥʦʛʦ ʚʣʠʷʥʠʷ ʩʪʨʝʩʩʦʚʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʨʦʩʪ
ʠ ʨʘʟʚʠʪʠʝ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʦʚ ʭʤʝʣʷ, ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʡ ʙʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ɺ
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ʫʩʣʦʚʠʷʭ ʛʦʜʘ ʚʳʷʚʠʣʦʩʴ, ʯʪʦ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦ-
ʚʠʷʭ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ ʨʝʟʢʦ ʩʥʠ-
ʞʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʅʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʘʞʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨ-
ʪʦʚ ʥʘ ʭʤʝʣʴʥʠʢʘʭ ʩ ʦʯʝʥʴ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʭʤʝʣʷ, ʛʜʝ ʩʠʣʴ-
ʥʦʝ ʫʪʦʤʣʝʥʠʝ ʧʦʯʚʳ ʦʪ ʜʣʠʪʝʣʴʥʦʛʦ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʤʝʣʴʥʠʢʦʚ – 10 ʣʝʪ ʚ
ʧʣʦʜʦʥʦʩʷʱʝʤ ʚʦʟʨʘʩʪʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʩʧʘʰʢʦʡ, ʘ ʥʝ 20…25 ʣʝʪ, ʢʦʪʦʨʳʝ
ʦʪʣʠʯʘʶʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ.

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2022 ʛʦʜʘ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʙʳʣʠ ʥʝʨʘʚʥʦʟʥʘʯʥʳ.
ɼʣʷ ʨʘʥʥʝ- ʠ ʩʨʝʜʥʝʩʧʝʣʳʭ ʩʦʨʪʦʚ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʨʝʞʠʤ ʦʩʘʜʢʦʚ ʧʦ-
ʯʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʠʤʝʣ ʜʦʩʪʘʪʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɼʣʷ ʩʨʝʜ-
ʥʝʧʦʟʜʥʠʭ ʠ ʧʦʟʜʥʠʭ ʩʦʨʪʦʚ ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʥʝ ʙʳʣʠ ʦʧʪʠʤʘʣʴʥʳʤʠ. ʊʘʢ,
ʝʩʣʠ ʘʧʨʝʣʴ ʠʤʝʣ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ – 230 % ʦʪ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ, ʠ ʩʨʝʜʥʝʤʝʩʷʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ 1,1 ʦʉ ʚʳʰʝ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪ-
ʥʠʭ, ʪʦ ʤʘʡ ʫʞʝ ʚʳʜʝʣʠʣʩʷ ʧʦʥʠʞʝʥʥʳʤʠ ʩʨʝʜʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʩʨʘʚʥʝ-
ʥʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʥʘ 3,6 ʦʉ ʠ ʧʦʚʳʰʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ – 161 %.
ʕʪʦ ʟʘʪʦʨʤʦʟʠʣʦ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʭʤʝʣʷ, ʥʦ ʥʘʩʳʪʠʣʦ ʧʦʯʚʝʥʥʳʡ
ʧʦʢʨʦʚ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʣʘʛʠ ʜʣʷ ʨʘʟʚʠʪʠʷ. ʕʪʦʪ ʟʘʧʘʩ ʧʦʟʚʦʣʠʣ ʨʘʩ-
ʪʝʥʠʷʤ ʢʦʤʬʦʨʪʥʦ ʧʝʨʝʥʝʩʪʠ ʧʦʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʠʶʥʝ (56 % ʦʪ
ʥʦʨʤʳ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʙʣʠʟʢʦʡ ʢ ʩʨʝʜʥʠʤ ʤʥʦʛʦʣʝʪʥʠʤ. ɺ ʠʶʣʝ ʩʨʝʜʥʝʤʝ-
ʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 1,6 ʦʉ ʧʨʝʚʳʩʠʣʠ ʥʦʨʤʫ, ʪʦ ʝʩʪʴ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤ-
ʬʦʨʪʥʳ ʜʣʷ ʨʘʩʪʝʥʠʡ ʭʤʝʣʷ, ʧʨʠ ʵʪʦʤ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ 164,7 % ʦʪ ʩʨʝʜʥʠʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ. ɿʘ ʚʝʩʴ ʘʚʛʫʩʪ ʚʳʧʘʣʦ ʣʠʰʴ 3 ʤʤ ʦʩʘʜʢʦʚ ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʵʪʦ ʩʘ-
ʤʳʤʠ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʟʘ ʚʝʩʴ ʛʦʜ. ʉʨʝʜʥʝʤʝʩʷʯʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʩʦ-
ʩʪʘʚʠʣʦ 4,2 ʦʉ, ʩʘʤʦʡ ʞʘʨʢʦʡ ʙʳʣʘ ʧʦʩʣʝʜʥʷʷ ʜʝʢʘʜʘ ʘʚʛʫʩʪʘ – ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ
ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʣʘ 23 ʦʉ, ʠ ʧʨʝʚʳʰʘʣʘ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 7,2 ʦʉ.

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʚ 2022 ʛ. ʥʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʜʦʧʫʱʝʥ-
ʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 8 ʩʦʨʪʦʚ ʭʤʝʣʷ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʧʣʦʱʘʜʠ 0,32 ʛʘ, ʧʨʦʚʝ-
ʜʝʥ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ
ʧʦʪʝʥʮʠʘʣʘ ʵʪʠʭ ʩʦʨʪʦʚ.

ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʵʪʠʭ ʧʣʘʥʪʘʮʠʷʭ ʧʨʦʚʦʜʠʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʦʤʝʨʦʚ – ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʳʯʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦ-
ʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʫʙʦʨʢʘ ʫʨʦʞʘʷ ʠ ʦʙʱʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʘʷ ʦʮʝʥʢʘ ʥʘʩʘʞʜʝʥʠʡ [6, 7].

ʅʘʩʘʞʜʝʥʠʷ ʜʦʩʪʠʛʣʠ ʰʝʩʪʦʛʦ ʛʦʜʘ ʚ ʧʣʦʜʦʥʦʩʷʱʝʤ ʚʦʟʨʘʩʪʝ, ʠʤʝʣʠ ʪʨʝ-
ʙʫʝʤʫʶ ʛʫʩʪʦʪʫ ʥʘʩʘʞʜʝʥʠʡ ʠ ʭʦʨʦʰʝʝ ʨʘʟʚʠʪʠʝ. ʇʨʦʚʦʜʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥ-
ʪʝʥʩʠʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ, ʦʩʚʦʝʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ ʦʨʠʛʠʥʘʣʴʥʳʭ
ʤʘʪʦʯʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʦʚʳʭ, ʚʚʦʜʠʤʳʭ ʠ ʜʦʧʫʱʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʨ-
ʪʦʚ ʭʤʝʣʷ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʚ 2022 ʛ. ʩʦʩʪʘʚʠʣʘ 0,68 ʛʘ. ʊʘʢ ʢʘʢ ʧʘʪʝʥʪ ʥʘ ʩʦʨʪ
ʉʘʣʘʤʧʠ ʧʦʣʫʯʝʥ ʪʦʣʴʢʦ ʚ 2022 ʛʦʜʫ, ʚ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʠʪʦʤʥʠʢ ʦʥ ʧʦʢʘ ʥʝ ʚʳ-
ʩʘʞʝʥ.

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʭʤʝʣʷ ʩʦʨʪʘ ʇʦʜʚʷʟʥʳʡ ʩʦʩʪʘʚʠʣʘ 3,19;
ʩʦʨʪʘ ʉʫʤʝʨʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ – 2,66; ʩʦʨʪʘ ʎʠʚʠʣʴʩʢʠʡ – 2,77; ʩʦʨʪʘ ɼʨʫʞʥʳʡ
– 2,94 ʠ ʩʦʨʪʘ ʄʠʭʘʡʣʦʚʩʢʠʡ – 3,08 ʪ/ʛʘ. ʉʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʚ
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ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʨʪʘʭ ʎʠʚʠʣʴʩʢʠʡ ʠ ʄʠʭʘʡʣʦʚʩʢʠʡ ʙʳʣʦ ʥʝʚʳʩʦʢʦʝ – ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ 4,4 ʠ 3,0 %, ʢʦʪʦʨʦʝ ʜʣʷ ʥʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤ. ʋ ʩʦʨʪʦʚ
ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ ʂʨʳʣʘʪʩʢʠʡ ʠ ɼʨʫʞʥʳʡ ʦʥʦ ʜʦʩʪʠʛʘʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ
7,0 ʠ 5,9 %, ʨʘʟʚʠʪʠʝ ʠʭ ʚ 2022 ʛʦʜʫ h ʣʦ ʙʣʠʞʝ ʢ ʩʦʨʪʘʤ ʛʦʨʴʢʦʛʦ ʪʠʧʘ. ɻʦʨʴʢʠʝ
ʩʦʨʪʘ ʭʤʝʣʷ ʇʦʜʚʷʟʥʳʡ ʠ ʉʫʤʝʨʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʴʬʘ-ʢʠʩ-
ʣʦʪ ʥʘ ʫʨʦʚʥʝ 9,0…11,0 %, ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʦʝ ʦʥʦ ʙʳʣʦ ʫ ʩʦʨʪʘ ʇʦʜʚʷʟʥʳʡ.

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʨʪʦʚ ʭʤʝʣʷ
ʚ ʫʩʣʦʚʠʷʭ 2020 ʛʦʜʘ ʧʦʣʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡ-
ʥʦʩʪʴ. ʋ ʩʦʨʪʦʚ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 3,5…4,0 ʪ/ʛʘ, ʩʦʜʝʨʞʘʥʠʝ
ʘʣʴʬʘ-ʢʠʩʣʦʪ ʥʘ ʫʨʦʚʥʝ 6…8 %, ʛʦʨʴʢʠʭ ʩʦʨʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 3,9 ʪ/ʛʘ ʠ
9…10 %, ʩʦʨʪʦʚ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ – 3,9 ʪ/ʛʘ ʠ 6…9 %. ʇʦ ʜʚʫʤ ʩʣʝʜʫʶʱʠʤ
ʛʦʜʘʤ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʠ
ʧʦ ʢʘʯʝʩʪʚʫ. ɺ ʫʩʣʦʚʠʷʭ 2021 ʛʦʜʘ ʧʦʣʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʩʦʨʪʦʚ – 2,30…3,59 ʪ/ʛʘ,
ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʦʪ 4,5 ʜʦ 10,9 %, ʢʨʦʤʝ ʩʦʨʪʦʚ ʉʫʤʝʨʴ ʠ ɼʨʫʞʥʳʡ,
ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʥʠʞʝ ʧʦʪʝʥʮʠʘʣʘ. ɺ 2022 ʛʦʜʫ ʚʩʝ ʩʦʨʪʘ ʜʦʩʪʠʛʣʠ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ 2,66…3,51 ʪ/ʛʘ, ʪʘʢ ʠ ʧʦ
ʩʦʜʝʨʞʘʥʠʶ ʘʣʴʬʘ-ʢʠʩʣʦʪ 4,4…10,9 %..

ʉʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ ʪʨʠ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʷʝʪʩʷ
ʩʦʨʪ ʇʦʜʚʷʟʥʳʡ.ʉʦʨʪ ʂʨʳʣʘʪʩʢʠʡ ʪʘʢʞʝ ʜʘʝʪ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ, ʥʦ ʩʦ-
ʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʛʦʜʘ.

ʉʦʭʨʘʥʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʠ
ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʩʦʨʪʥʦʛʦ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʩʣʝʜʫ-
ʶʱʝʡ ʟʘʢʣʘʜʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʭʤʝʣʝʥʘʩʘʞʜʝʥʠʡ.

ʇʨʦʚʦʜʠʤʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʨʠʛʠʥʘʣʴʥʳʤ ʧʠʪʦʤʥʠʢʦʤ ʧʦʟʚʦʣʷʶʪ
ʩʦʭʨʘʥʷʪʴ ʝʛʦ ʚ ʯʠʩʪʦʪʝ ʠ ʚʦʚʨʝʤʷ ʦʪʙʨʘʢʦʚʳʚʘʪʴ ʨʘʩʪʝʥʠʷ, ʧʝʨʝʩʪʘʶʱʠʝ
ʦʪʚʝʯʘʪʴ ʩʦʨʪʦʚʳʤ ʧʨʠʟʥʘʢʘʤ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʨʪʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ
ʟʘʯʘʩʪʫʶ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʦʨʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ʛʠʙʨʠʜʠʟʘʮʠʠ
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ɻʝʥʝʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʭʤʝʣʷ

ʖ. ʉ. ʆʩʠʧʦʚʘ

ʏʫʚʘʰʩʢʠʡ ʅʀʀʉʍ –
ʬʠʣʠʘʣ ʌɻɹʅʋ «ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ»,
ʧ. ʆʧʳʪʥʳʡ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʍʤʝʣʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ
ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʧʦʪʨʝʙʣʝʥʠʠ ʝʛʦ ʫʞʝ 10 ʚʝʢʝ ʜʣʷ ʧʨʠʛʦ-
ʪʦʚʣʝʥʠʷ ʧʠʚʘ, ʙʨʘʛʠ ʠ ʩʣʘʙʳʭ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ. ɺ ʜʠʢʦʤ ʚʠʜʝ ʭʤʝʣʴ ʚʩʪʨʝʯʘʝʪʩʷ
ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ. ʈʘʟʚʝʜʝʥʠʝʤ ʝʛʦ ʠʟʜʘʚʥʘ ʟʘʥʠʤʘʣʠʩʴ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ, ʠʟ ʥʠʭ
ʦʩʥʦʚʥʳʤʠ ʩʯʠʪʘʣʠʩʴ ʠʟʚʝʩʪʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʭʤʝʣʝʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ. ʍʤʝʣʴ
ʦʙʳʢʥʦʚʝʥʥʳʡ (Humulus lupulus L.) ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʠʚʦʚʘʨʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-
ʩʪʠ. ɻʦʨʴʢʠʝ ʚʝʱʝʩʪʚʘ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʠ ʘʣʬʘ-ʢʠʩʣʦʪʳ ʧʨʠʜʘʶʪ ʧʠʚʫ ʧʨʠʷʪʥʫʶ ʛʦ-
ʨʝʯʴ, ʘʨʦʤʘʪ ʠ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʭʤʝʣʴ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ
ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʤʝʜʠʮʠʥʝ, ʧʘʨʬʶʤʝʨʠʠ, ʜʨʦʞʞʝʚʦʡ, ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥ-
ʥʦʩʪʠ ʠ ʧʨ. ɺʳʩʦʢʠʡ ʩʧʨʦʩ ʥʘ ʩʳʨʴʝ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʩʪʘʚʠʣ ʧʝʨʝʜ ʩʝʣʝʢʮʠʝʡ
ʥʦʚʳʝ ʟʘʜʘʯʠ ʠ ʪʨʝʙʦʚʘʥʠʷ – ʩʦʟʜʘʪʴ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ
ʭʤʝʣʷ, ʦʙʣʘʜʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. ɺ ʛʦʜʳ ʤʘʩʩʦʚʦʛʦ ʧʦʷʚʣʝ-
ʥʠʷ ʪʣʠ, ʢʣʝʱʘ ʠʣʠ ʙʦʣʝʟʥʝʡ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ ʤʦʞʝʪ ʧʦʛʠʙʥʫʪʴ ʫʨʦʞʘʡ ʠ
ʨʝʟʢʦ ʩʥʠʟʠʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʅʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʭʤʝʣʷ – ʧʩʝʚ-
ʜʦʧʝʨʝʥʦʩʧʦʨʦʟ ʠʣʠ ʣʦʞʥʦʤʫʯʥʠʩʪʘʷ ʨʦʩʘ. ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ
ʛʦʜʳ ʦʥʘ ʤʦʞʝʪ ʫʥʠʯʪʦʞʠʪʴ 70 % ʫʨʦʞʘʷ ʠ ʩʠʣʴʥʦ ʩʥʠʟʠʪʴ ʝʛʦ ʧʠʚʦʚʘʨʝʥʥʳʝ
ʢʘʯʝʩʪʚʘ. ɹʦʣʝʟʥʴ ʧʦʨʘʞʘʝʪ ʭʤʝʣʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.
ʃʠʩʪʴʷ ʟʘʩʳʭʘʶʪ ʠ ʦʧʘʜʘʶʪ. ʇʦʨʘʞʝʥʥʳʝ ʰʠʰʢʠ ʙʫʨʝʶʪ, ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʠʣʠ ʦʩʪʘ-
ʶʪʩʷ ʥʝʜʦʨʘʟʚʠʪʳʤʠ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʰʠʰʢʠ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʥʦ ʦʩʦʙʫʶ ʚʘʞ-
ʥʦʩʪʴ ʧʨʠ ʧʠʚʦʚʘʨʝʥʠʠ ʠʤʝʶʪ ʛʦʨʴʢʠʝ ʚʝʱʝʩʪʚʘ, ʧʦʣʠʬʝʥʦʣʳ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʠ ʠʭ ʢʦʤ-
ʧʦʥʝʥʪʳ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʷʚʣʷʝʪʩʷ ʩʦʨʪʦʚʳʤ ʧʨʠʟʥʘʢʦʤ, ʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠʟ-
ʤʝʥʷʝʪʩʷ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʠʪʘʥʠʷ, ʧʦʛʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʢʘʯʝʩʪʚʘ
ʧʝʨʚʠʯʥʦʡ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʧʧʘ ʩʧʝʣʦʩʪʠ, ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʳʝ ʧʨʠʟʥʘʢʠ, ʩʦʜʝʨʞʘʥʠʝ
ʘʣʴʬʘ-ʢʠʩʣʦʪ, ʙʦʣʝʟʥʠ

Genetic collection for the creation of new hop varieties

Yu. S. Osipova
Chuvash Agricultural Institute –

Branch of “Federal Agricultural Research Center
of the North-East named N.V. Rudnitsky”,

v. Opytny, Russian Federation

Abstract. Hops have been used in our country for a long time; preserved historical docu-
ments indicate its use in the 10th century for the preparation of beer, braga and weak alcoholic
beverages. In the wild, hops are found almost everywhere. It has long been cultivated in some
areas, of which the main ones were considered to be the famous historical centers of hop growing
in Russia. Common hops (Humulus Lupulus) are most used by the brewing industry. Bitter sub-
stances, essential oils and alpha acids give beer a pleasant bitterness, aroma and antiseptic
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properties. Hops are also used in other sectors of the national economy: medicine, perfumery,
yeast, paint and varnish industry, etc. The high demand for raw materials for industry has set
new tasks and requirements for breeding to create high-yielding and high-quality hop varieties
that are resistant to diseases and pests. In the years of the mass appearance of aphids, mites
or diseases, the harvest can die on large areas and the quality of products sharply decreases. The
most harmful disease of hops is pseudoperenosporosis or false powdery mildew. In favorable years
for the development of the disease, it can destroy 70 % of the crop and greatly reduce its brewing
qualities. The disease affects hops throughout the growing season. The leaves wither and fall off.
The affected cones turn brown, deform or remain underdeveloped. The biochemical composition
of cones is very diverse, but bitter substances, polyphenols, essential oils and their components
are of particular importance in brewing. The qualitative composition is a varietal feature, and
the quantitative one varies depending on growing conditions, nutrition, weather factors and the
quality of primary post-harvest processing.

Keywords: ripeness group, economically important signs, alpha-acid content, diseases

ʉʦʨʪ ʩʣʫʞʠʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʩʪʨʦʷʪʩʷ ʚʩʝ ʦʩʪʘʣʴʥʳʝ
ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʨʪʦʚ ʚ ʢʦʥʢʨʝʪʥʳʭ ʟʦ-
ʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ [1].
ʇʦ ʢʘʯʝʩʪʚʫ ʭʤʝʣʷ ʩʦʨʪʘ ʜʝʣʷʪʩʷ ʥʘ 2 ʪʠʧʘ – ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʠ ʛʦʨʴʢʠʝ,
ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʣʠʯʠʝʤ ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʰʠʰʝʢ.
ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʨʪʘ ʠʤʝʶʪ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ 3…4 %, ʦʙʱʠʭ ʩʤʦʣ ʚ
ʧʨʝʜʝʣʘʭ 12…15 % ʠ ʦʙʣʘʜʘʶʪ ʪʦʥʢʠʤ, ʥʝʞʥʳʤ ʘʨʦʤʘʪʦʤ. ɺ ʰʠʰʢʘʭ ʛʦʨʴʢʠʭ
ʩʦʨʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʜʦʩʪʠʛʘʝʪ 10…15 % ʠ ʙʦʣʝʝ, ʦʙʱʠʭ ʩʤʦʣ ʜʦ
30 % ʠ ʚʳʰʝ, ʦʥʠ ʠʤʝʶʪ ʨʝʟʢʠʡ ʛʨʫʙʦʚʘʪʳʡ ʭʤʝʣʝʚʦʡ ʟʘʧʘʭ. ʄʝʞʜʫ ʵʪʠʤʠ ʪʠ-
ʧʘʤʠ ʠʤʝʶʪʩʷ ʩʦʨʪʘ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ. ʉʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦ-
ʛʫʤʫʣʦʥʘ (28…40 % ʠ ʚʳʰʝ) ʚ ʩʦʩʪʘʚʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʩʯʠʪʘʶʪʩʷ ʤʝʥʝʝ ʢʘʯʝ-
ʩʪʚʝʥʥʳʤʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʚʘ [2].

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʩʦʭʨʘʥʝʥʠʝ, ʧʦʧʦʣʥʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʩʦʨ-
ʪʦʚ ʭʤʝʣʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞ-
ʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʦʨʪʦʚ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʛʦʨʴʢʦʛʦ ʪʠʧʦʚ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʏʫʚʘʰʩʢʦʤ ʅʀʀʉʍ.
ɺ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʷʪʩʷ ʬʝ-
ʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʩʥʦʚʥʳʤʠ ʬʘʟʘʤʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʇʦ ʤʝʨʝ ʩʦ-
ʟʨʝʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠ ʜʠʢʠʭ ʬʦʨʤ ʭʤʝʣʷ ʧʨʦʚʦʜʠʪʩʷ ʫʯʝʪ ʫʨʦ-
ʞʘʷ ʧʦ ʢʘʞʜʦʤʫ ʩʦʨʪʫ ʦʪʜʝʣʴʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʚ ʰʠʰʢʘʭ ʭʤʝʣʷ
ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɻʆʉʊ 21948-76, ʘ ʛʦʨʴʢʠʭ ʚʝʱʝʩʪʚ – ʧʦ ɻʆʉʊ 8473-57.

ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʛʦʨʴʢʠʭ ʚʝʱʝʩʪʚ ʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ
ʤʝʪʦʜʦʤ HPLC ʠ Gas liquid chromatography, ʵʢʩʪʨʘʢʮʠʷ ʛʦʨʴʢʠʭ ʚʝʱʝʩʪʚ,
ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʘʥʦʣʘ (ʤʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ).

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʝʪʦʚ ʠ ʥʘʙʣʶʜʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʦ ʧʨʦʭʦʞʜʝʥʠʝ ʬʝʥʦʣʦ-
ʛʠʯʝʩʢʠʭ ʬʘʟ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ
ʙʦʣʝʟʥʷʤʠ. ʇʝʨʝʜ ʫʙʦʨʢʦʡ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʭʤʝʣʷ ʚ ʢʦʣʣʝʢʮʠʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ
ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. ʋʯʝʪ ʫʨʦʞʘʷ ʧʨʦʚʝʜʝʥ ʤʝʪʦʜʦʤ
ʚʳʙʦʨʦʯʥʳʭ ʢʫʩʪʦʚ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʬʘʟʳ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʰʠʰʝʢ. ʄʘʩʩʫ
ʩʳʨʦʛʦ ʭʤʝʣʷ ʩʦʨʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʠʥ ʢʫʩʪ. ʇʨʦʙʳ ʰʠʰʝʢ
ʦʪʙʠʨʘʣʠ ʧʨʠ ʨʫʯʥʦʡ «ʱʠʧʢʝ» ʠ ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ
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(ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʛʦʨʴʢʠʭ ʚʝʱʝʩʪʚ ʭʤʝʣʷ) ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦ-
ʙʦʤ ʧʦ ɻʆʉʊ 21948-76 [3].

ʉʦʨʪʦʦʙʨʘʟʮʳ ʢʦʣʣʝʢʮʠʠ ʝʞʝʛʦʜʥʦ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʞʘʣʠʩʴ ʣʦʞʥʦʡ
ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ (ʈseudoperonospora humuli Wilson), ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-
ʞʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ h ʠʰʝʢ ʭʤʝʣʷ [4]. ʄʦʥʠʪʦʨʠʥʛ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʭʤʝʣʷ
ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʵʪʦʡ ʙʦʣʝʟʥʴʶ ʥʝ ʙʳʣʦ. ʆʪʤʝʯʝʥʳ ʦʯʝʥʴ ʩʣʘ-
ʙʦʝ ʠ ʩʨʝʜʥʝʝ ʧʦʨʘʞʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʨʘʩʪʝʥʠʷʭ ʦʪ 0 ʜʦ 3,0 ʙʘʣʣʘ, ʯʪʦ ʥʝ ʦʢʘ-
ʟʳʚʘʣʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ
ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʚʝʜʝʥʠʷ ʚ ʧʠʪʦʤʥʠʢʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ, ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ ʚ ʦʧʪʠʤʘʣʴʥʳʝ
ʩʨʦʢʠ, ʩʦʜʝʨʞʘʥʠʝʤ ʥʘʩʘʞʜʝʥʠʡ ʚ ʯʠʩʪʦʤ ʦʪ ʩʦʨʥʷʢʦʚ ʩʦʩʪʦʷʥʠʠ. ʄʥʦʛʠʝ ʦʪʝ-
ʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʩʦʨʪʘ ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʵʪʦʡ ʙʦʣʝʟʥʠ. ʉʦ
ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʠʷ ʣʦʞʥʦʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ ʦʪ 0 ʜʦ 1 ʙʘʣʣʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ
126 (49 %) ʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʮʠʠ: ʚ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ – 21, ʩʨʝʜʥʝʨʘʥʥʝʡ – 13,
ʩʨʝʜʥʝʩʧʝʣʦʡ – 52, ʩʨʝʜʥʝʧʦʟʜʥʝʡ – 2, ʧʦʟʜʥʝʩʧʝʣʦʡ – 38.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʭʤʝʣʷ
ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʟʘ 2016…2022 ʛʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ
ʧʨʠʟʥʘʢʦʚ ʚʳʜʝʣʝʥʦ 12 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʧʝʣʦʩʪʠ: ʩʨʝʜʥʝʨʘʥʥʠʡ
ʇʦʜʚʷʟʥʳʡ (ʩʪʘʥʜʘʨʪ); ʩʨʝʜʥʝʩʧʝʣʳʡ ʉʫʤʝʨʴ (ʈʦʩʩʠʷ); ʩʨʝʜʥʝʧʦʟʜʥʠʝMarynka,
Izabella, Klon PCU-280 (ʇʦʣʴʰʘ); ʧʦʟʜʥʝʩʧʝʣʳʝ ʉʦʚʝʪʩʢʠʡ, ʂʫʤʠʨ (ʋʢʨʘʠʥʘ);
ʆR-55 (ɸʥʛʣʠʷ); Eurhop (ɹʝʣʴʛʠʷ); Hallertau Magnum (ɻʝʨʤʘʥʠʷ); Galena
(ʉʐɸ); ʂ692266 (ʗʧʦʥʠʷ) (ʪʘʙʣ.).

ʊʘʙʣʠʮʘ
ʉʦʨʪʦʦʙʨʘʟʮʳ, ʚʳʜʝʣʠʚʰʠʝʩʷ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ

ʟʘ 2016…2022 ʛʦʜʳ

ʅʘʟʚʘʥʠʝ
ʩʦʨʪʦʦʙʨʘʟʮʘ

ʇʨʦʠʩʭʦʞʜʝ-
ʥʠʝ

ɺʝʛʝʪʘʮʠʦʥ-
ʥʳʡ ʧʝʨʠʦʜ,

ʜʥʠ

ʄʘʩʩʘ ʩʳʨʦʛʦ
ʭʤʝʣʷ, ʢʛ/ʢʫʩʪ

ʉʦʜʝʨʞʘʥʠʝ
ʘʣʴʬʘ-ʢʠʩʣʦʪ, %

ʉʨʝʜʥʝʨʘʥʥʠʝ
ʇʦʜʚʷʟʥʳʡ (ʩʪʘʥ-
ʜʘʨʪ) ʈʦʩʩʠʷ 110 3,8 8,1

ʉʨʝʜʥʝʩʧʝʣʳʝ
ʉʫʤʝʨʴ ʈʦʩʩʠʷ 114 3,6 6,9

ʉʨʝʜʥʝʧʦʟʜʥʠʝ
Marynka ʇʦʣʴʰʘ 126 4,0 9,0
Klon PCU-280 ʇʦʣʴʰʘ 130 3,6 8,9
Izabella ʇʦʣʴʰʘ 130 3,5 6,9

ʇʦʟʜʥʝʩʧʝʣʳʝ
ʉʦʚʝʪʩʢʠʡ ʋʢʨʘʠʥʘ

ɹʦʣʝʝ 131

3,6 7,2
ʂʫʤʠʨ ʋʢʨʘʠʥʘ 3,6 8,0
ʆR-55 ɸʥʛʣʠʷ 3,6 7,1
Eurhop ɹʝʣʴʛʠʷ 3,7 7,6
Galena ʉʐɸ 3,5 6,7
ʂ692266 ʗʧʦʥʠʷ 3,6 6,7
Hallertau Magnum ɻʝʨʤʘʥʠʷ 3,5 9,1
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ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ ʥʘ ʩʪʘʙʠʣʴ-
ʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴʶ ʢ ʣʦʞʥʦʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ ʷʚʣʷʶʪʩʷ ʨʘʥʥʝʩʧʝʣʳʡ GoldenStar (ɸʥʛʣʠʷ),
ʩʨʝʜʥʝʩʧʝʣʳʝ ʉʝʨʝʙʨʷʥʢʘ ʂʘʣʠʩʪʦʚʩʢʘʷ, ɻʫʩʣʠʮʢʠʡ, ɸʣʪʘʡ (ʈʦʩʩʠʷ), ɻʫʩʪʷʢ,
ʂʨʫʛʣʷʢ ʩʝʨʷʢ, ɻʨʫʧʧʘ 4 (ʋʢʨʘʠʥʘ), ʌʨʝʜʦʩ ʜʝʨʤʠʥʘʣ (ʃʠʪʚʘ), Cascade (ʉʐɸ),
ʖʛʦʩʣʘʚʩʢʠʡ ʟʝʣʝʥʦʩʪʝʙʝʣʴʥʳʡ (ʖʛʦʩʣʘʚʠʷ) ʠ ʜʨ.

ʂʦʣʣʝʢʮʠʷ ʭʤʝʣʷ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ
ʥʦʚʳʭ ʩʦʨʪʦʚ ʩ ʨʝʰʝʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʥʘʫʯʥʳʭ ʟʘʜʘʯ: ʩʪʘʙʠʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ
ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʛʨʫʧʧʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ
ʢ ʙʦʣʝʟʥʷʤ ʠ ʪ.ʜ. ɺʳʜʝʣʠʚʰʠʝʩʷ ʠʩʪʦʯʥʠʢʠ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʞʝʥʩʢʠʭ ʨʘʩʪʝʥʠʡ ʚ ʩʚʦʙʦʜʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ.

ʉʦʯʝʪʘʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ: ʤʘʩʩʘ ʩʳʨʳʭ ʰʠʰʝʢ ʙʦʣʝʝ
3,5 ʢʛ ʩ ʦʜʥʦʛʦ ʢʫʩʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʣʴʬʘ-ʢʠʩʣʦʪ ʙʦʣʝʝ 6,1 %, ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ
ʣʦʞʥʦʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ, ʩ ʦʯʝʥʴ ʩʣʘʙʦʡ ʠ ʩʣʘʙʦʡ ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʠʷ ʦʪʤʝ-
ʯʝʥʦ ʫ 11 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʮʠʠ.

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʘ ʤʥʦʛʦʣʝʪʥʷʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ, ʩʦʭʨʘʥʝʥʠʶ,
ʧʦʧʦʣʥʝʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʝʜʠʥʩʪʚʝʥʥʦʡ ʚ ʈʦʩʩʠʠ ʢʦʣʣʝʢʮʠʠ ʭʤʝʣʷ ʦʙʳʢʥʦʚʝʥ-
ʥʦʛʦ (Humulus lupulus L.). ɻʝʥʦʬʦʥʜ ʭʤʝʣʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ,
ʩʦʩʪʘʚʫ, ʢʦʣʠʯʝʩʪʚʫ ʩʦʨʪʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʉʦʙʨʘʥʳ
ʜʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʟʫʯʝʥʠʷ 244 ʦʙʨʘʟʮʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ
ʩʝʣʝʢʮʠʠ ʭʤʝʣʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ
ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʛʦʨʴʢʦʛʦ ʪʠʧʦʚ ʭʤʝʣʷ. ʉʦʭʨʘʥʝʥʠʝ,
ʠʟʫʯʝʥʠʝ ʠ ʧʦʧʦʣʥʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʩʦʨʪʦʚ ʭʤʝʣʷ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʥʦ-ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʴʩʢʦʝ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ɺʩʝ ʠʤʝʶʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʚ ʞʠʚʦʤ ʚʠʜʝ ʧʦʩʤʦʪʨʝʪʴ, ʦʮʝʥʠʪʴ ʤʠʨʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʦʡ ʫʥʠʢʘʣʴ-
ʥʦʡ ʢʫʣʴʪʫʨʳ.

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ

1. Ivanova I., Ilina S., Fadeev A. Analysis of productivity of spring soft wheat varieties in the
conditions of the Volga-Vyatka region // IOP Conference Series: Earth and Environmental Science.
IOP Publishing, 2021. ʊ. 848. ˉ. 1. 012154. DOI: 10.1088/1755-1315/848/1/012154.

2. Dementiev D. et al. Technology of cultivation of Civil hops in Chuvashia // IOP Conference
Series: Earth and Environmental Science. IOP Publishing, 2021. ʊ. 839. ˉ. 2. 022033.
DOI: 10.1088/1755-1315/839/2/022033

3. ʆʩʠʧʦʚʘ ʖ.ʉ., ʀʚʘʥʦʚʘ ʀ.ʖ., ʃʝʦʥʪʴʝʚʘ ɺ.ɺ. ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ
ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʭʤʝʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ // ʉʠʙʠʨʩʢʠʡ ʚʝʩʪʥʠʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ.
2020. ʊ. 50. ˉ. 1. ʉ. 32-39. DOI: 10.26898/0370-8799-2020-1-4

4.ʌʘʜʝʝʚ ɸ.ɸ., ʅʠʢʦʥʦʚʘ ɿ.ɸ. ʆʮʝʥʢʘ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʮʠʠ ʭʤʝʣʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʦ
ʬʝʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ // ɺʝʩʪʥʠʢ ʨʦʩʩʠʡʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʦʡ ʥʘʫʢʠ. 2018. ˉ. 2. ʉ. 40-42.

https://doi.org/10.1088/1755-1315/839/2/022033
https://doi.org/10.26898/0370-8799-2020-1-4


81

ʋɼʂ: 633.14:631.526.325:631.524.01:631.559:632.111.5

ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʝʣʝʢʮʠʠ ʦʟʠʤʦʡ ʨʞʠ
ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ

ɽ. ʉ. ʇʘʨʬʝʥʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʚ 2022 ʛ. ʠʟʫʯʝʥʳ ʦʙʨʘʟʮʳ
ʦʟʠʤʦʡ ʨʞʠ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʟ ʢʦʣʣʝʢʮʠʠ
ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ. ʀ. ɺʘʚʠʣʦʚʘ
(ɺʀʈ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). ʆʪʤʝʯʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ
ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (CV > 20 %). ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ
ʦʮʝʥʢʠ ʚʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʣʠ ʩʦʯʝʪʘʥʠʝʤ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʫʧʥʦ-
ʩʪʠ ʟʝʨʥʘ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ (ʂ-11693 Warko,
ʇʦʣʴʰʘ), ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ (ʆʪʘʚʘ ʅʇ ʠ ʉʥʝʞʘʥʘ 3/06, ʃʝʥʠʥ-
ʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ), ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʠ ʢʨʫʧʥʦʩʪʠ ʟʝʨʥʘ (ʇʦʧʫʣʷʮʠʷ 7-95/11, ʃʝʥʠʥ-
ʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ). ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʳʜʝʣʝʥʳ ʌʘʣʝʥʩʢʘʷ ʅʇ ʠ ʆʪʘʚʘ
ʅʇ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ (8…9 ʙʘʣʣʦʚ) ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ
ʩʪʘʥʜʘʨʪʘ (355…508 ʛ/ʤ2). ɺʳʜʝʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʂ-11636 Kisvardai
Legelo (ɺʝʥʛʨʠʷ), ʂ-11648 Wibro (ʇʦʣʴʰʘ), ʂ-11559 Haru 4 (ʗʧʦʥʠʷ), ʂ-11410 SCW 1662
(ɻʝʨʤʘʥʠʷ), ʂ-11522 Pastewne Zielone (ʇʦʣʴʰʘ), ʢʦʪʦʨʳʝ ʚʩʪʫʧʘʣʠ ʚ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ
ʥʘ 6…7 ʜʥʝʡ ʨʘʥʴʰʝ ʩʪʘʥʜʘʨʪʘ. ʉʨʝʜʠ ʜʦʥʦʨʦʚ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ
ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʢ ʫʩʣʦʚʠʷʤ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ ʙʳʣʠ ʦʙʨʘʟʮʳ ʂ-10028 ʅʠʟʢʦʩʪʝ-
ʙʝʣʴʥʘʷ (ɹʦʣʛʘʨʠʷ), ʂ-10149 Carstens (ɻʝʨʤʘʥʠʷ), ʂ-10394 Otello (ʐʚʝʮʠʷ), ʢʦʪʦʨʳʝ ʭʘ-
ʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ (7…9 ʙʘʣʣʦʚ). ɺʳʜʝʣʝʥʥʳʝ
ʦʙʨʘʟʮʳ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʠʙʨʠʜʠʟʘʮʠʠ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʠ
ʜʦʥʦʨʳ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʩʭʦʜʥʦʛʦ
ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʣʝʢʮʠʠ ʦʟʠʤʦʡ ʨʞʠ ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʣʝʢʮʠʷ, ʠʩʪʦʯʥʠʢʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ, ʜʦʥʦʨʳ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʦʩʪʠ

Initial material for winter rye breeding in the conditions
of the Kirov region

E. S. Parfenova
Federal Agricultural Research Center of the North-East

named N.V. Rudnitsky,
Kirov, Russian Federation

Abstract: In the experimental field of the FARC of the North-East in 2022, samples of
winter rye of the world gene pool and domestic origin from the collection of the All-Russian
Institute of Plant Genetic Resources named N.I. Vavilov (VIR, St. Petersburg). Significant phe-
notypic variability of all accessions according to economic characteristics was noted (CV>20 %).
As a result of a comprehensive assessment, samples were identified that had a combination of
high grain size, productive bushiness, resistance to lodging (K-11693 Warko, Poland), winter
hardiness and ear grain content (Otava NP, Leningrad region), ear grain
content and grain size (Population 7-95/11, Leningrad region). Among domestic samples,
Falenskaya NP and Otava NP were distinguished, combining high winter hardiness (8-9 points) with
a yield at the standard level (355-508 g/m2). The sources of precocity K-11636 Kisvardai Legelo
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(Hungary), K-11648 Wibro (Poland), K-11559 Haru 4 (Japan), K-11410 SCW 1662 (Germany),
K-11522 Pastewne Zielone (Poland), which entered into heading phase 6-7 days earlier than the
standard. Among the short stem donors, accessions K-10028 Nizkostebelnaya (Bulgaria), K-
10149 Carstens (Germany), K-10394 Otello (Sweden) were relatively adapted to the conditions of
the Volga-Vyatka region, which were characterized by medium and high winter hardiness (7-9
points). The isolated samples are promising for use in hybridization as sources and donors of
valuable traits in order to expand the genetic diversity of the initial material for breeding winter
rye in the conditions of the Volga-Vyatka region.

Keywords: collection, sources of precocity, donors of short stems

ʆʩʥʦʚʦʡ ʩʝʣʝʢʮʠʠ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʫʣʫʯʰʝʥʠʠ. ʎʝʥʥʳʤ ʨʝ-
ʩʫʨʩʦʤ ʜʣʷ ʩʝʣʝʢʮʠʠ ʦʟʠʤʦʡ ʨʞʠ ʷʚʣʷʝʪʩʷ ʢʦʣʣʝʢʮʠʷ ɺʀʈ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨ-
ʙʫʨʛ), ʙʝʟʚʦʟʤʝʟʜʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʝʣʝʢʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʈʦʩʩʠʠ
ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ, ʧʦ ʩʫʪʠ, ʷʚʣʷʶʱʘʷʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ
ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʨʞʠ [1, 2]. ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ
ʩʝʣʝʢʮʠʦʥʝʨʦʤ ʢ ʠʩʭʦʜʥʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʩʚʷʟʘʥʳ ʩ ʟʘʜʘʯʘʤʠ ʩʝʣʝʢʮʠʠ ʠ ʣʠʤʠ-
ʪʠʨʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚʳʨʘʱʠʚʘʥʠʷ ʙʫʜʫʱʝʛʦ ʩʦʨʪʘ. ɺ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ
ʢʣʶʯʝʚʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʠʩʭʦʜʥʳʤ ʬʦʨʤʘʤ ʦʟʠʤʦʡ ʨʞʠ ʜʣʷ ʩʝʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ
ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʚʦʟʦʙ-
ʥʦʚʣʝʥʠʶ ʚʝʛʝʪʘʮʠʠ ʚʝʩʥʦʡ ʧʦʩʣʝ ʩʭʦʜʘ ʩʥʝʛʘ. ɺʘʞʥʘʷ ʨʦʣʴ ʟʠʤʦʩʪʦʡʢʦʩʪʠ
ʚ ʨʝʛʠʦʥʝ ʚʳʟʚʘʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʫʩʣʦʚʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ
ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʠ (Microdochium
nivale (Fr.) Samuels et Hallett), ʧʦʨʘʞʝʥʠʝ ʢʦʪʦʨʦʡ ʝʞʝʛʦʜʥʦ ʜʦʩʪʠʛʘʝʪ
80…100 % [3]. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʩʦʨʪʘ-ʩʪʘʥʜʘʨʪʘ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ
ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ
ʧʦʪʝʥʮʠʘʣʘ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʳʭ ʩʦʨʪʦʚ ʠʩʭʦʜʥʳʝ ʬʦʨʤʳ ʜʦʣʞʥʳ ʦʙʣʘ-
ʜʘʪʴ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ –
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ. ʅʝʠʟʤʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʌɸʅʎ
ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʚʳʟʳʚʘʝʪ ʢʦʣʣʝʢʮʠʷ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ʦʟʠʤʦʡ ʨʞʠ,
ʧʦʩʢʦʣʴʢʫ ʦʙʦʛʘʱʝʥʠʝ ʥʦʚʳʤ ʠʥʦʨʘʡʦʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʚʳ-
ʰʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʢʦʣʣʝʢʮʠʷ ʠʟʫʯʘʝʪʩʷ ʧʦ ʢʦʤ-
ʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʷʭ
ʜʣʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʚʳʷʚʠʪʴ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʝ ʦʙʨʘʟʮʳ ʦʟʠʤʦʡ ʨʞʠ
ʠʟ ʢʦʣʣʝʢʮʠʠ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ɺʀʈ ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ 2022 ʛʦʜʫ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʥʘ
ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠʟʫʯʘʣʠ 41 ʦʙʨʘʟʝʮ ʦʟʠʤʦʡ ʨʞʠ ʧʦ ʢʦʤ-
ʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʆʙʨʘʟʮʳ ʧʦʣʫʯʝʥʳ ʠʟ ɺʩʝʨʦʩ-
ʩʠʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤ. ʅ. ʀ. ɺʘʚʠʣʦʚʘ (ʛ.
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʩʨʝʜʠ ʥʠʭ 24 ʠʥʦʩʪʨʘʥʥʳʭ ʦʙʨʘʟʮʘ (ɻʝʨʤʘʥʠʷ, ʇʦʣʴʰʘ,
ɺʝʥʛʨʠʷ, ʃʘʪʚʠʷ, ʕʩʪʦʥʠʷ, ɸʚʩʪʨʠʷ, ʐʚʝʮʠʷ, ɹʦʣʛʘʨʠʷ, ʗʧʦʥʠʷ ʠ ʜʨ.),
17 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ – 0,5 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ – 2-
ʢʨʘʪʥʘʷ. ʂ ʫʙʦʨʢʝ ʩʦʭʨʘʥʠʣʠʩʴ 38 ʦʙʨʘʟʮʦʚ, ʠʟ ʥʠʭ 21 ʦʙʨʘʟʝʮ ʠʥʦʩʪʨʘʥʥʦʛʦ
ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ, ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʛʫʩʪʦʪʝ
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ (ʥʘ 1 ʤ2), ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ, ʵʣʝʤʝʥʪʘʤ
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ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʤʘʩʩʝ 1000 ʟʝʨʝʥ, ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘ-
ʥʠʶ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʀʈ.
ʉʨʘʚʥʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʨʦʚʝʜʝʥʦ ʩʦ
ʩʪʘʥʜʘʨʪʦʤ ʌʘʣʝʥʩʢʘʷ 4. ʋʩʣʦʚʠʷ ʧʝʨʝʟʠʤʦʚʢʠ 2021/2022 ʛʛ. ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ
ʙʣʠʟʢʠʤʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʥʘʙʣʶʜʘʣʠ ʥʝʩʪʘʙʠʣʴʥʫʶ
ʜʠʥʘʤʠʢʫ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʜʥʘʢʦ ʜʣʷ ʮʚʝʪʝʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ
ʫʩʣʦʚʠʷ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ
ʤʝʪʦʜʦʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤʤʝ AGROS 2.07 ʠ
MS Excel 2010.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʧʠʪʦʤʥʠʢʫ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣ ʥʝʚʳʩʦʢʠʤ (ʪʘʙʣ. 1). ʋʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣʠ ʰʠʨʦʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʨʘʟʮʦʚ ʧʦ ʚʩʝʤ ʧʨʠʟʥʘʢʘʤ, ʯʪʦ ʧʨʦ-
ʷʚʠʣʦʩʴ ʚ ʩʨʝʜʥʝʡ (CV > 10 %) ʠ ʚʳʩʦʢʦʡ (CV > 20 %) ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥ-
ʯʠʚʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ.

ʊʘʙʣʠʮʘ 1
ɺʝʣʠʯʠʥʘ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʮʠʠ ʦʟʠʤʦʡ ʨʞʠ

ʇʨʠʟʥʘʢ

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʂʦʵʬʬʠʮʠʝʥʪ

ʦʧʳʪ ʩʪʘʥʜʘʨʪ
ʚʘʨʠʘʮʠʠ
ʧʦ ʦʧʳʪʫ

CV, %

ʢʦʨʨʝʣʷʮʠʠ
ʩ ʫʨʦʞʘʡ-ʥʦ-
ʩʪʴʶ, r

ʋʨʦʞʘʡʥʦʩʪʴ, ʛ/ʤ2 125 475 97 -
ɿʠʤʦʩʪʦʡʢʦʩʪʴ, ʙʘʣʣ 7 7 22 0,25
ɻʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ,
ʰʪ./ʤ2 117 411 91 0,92*

ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʰʪ. 8,4 9,8 26 0,43*
ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʙʘʣʣ 6 8 26 0,04
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ 115 117 17 0,29

ʄʘʩʩʘ, ʛ
ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ 11,7 20,3 56 0,58*
ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ 1,42 2,15 38 0,52*
1000 ʟʝʨʝʥ 27,2 25,2 18 0,23

ʂʦʣʠʯʝʩʪʚʦ,
ʰʪ.

ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ 410 719 46 0,64*
ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ 30 37 14 0,45*
ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ 46 65 27 0,54*

ɼʣʠʥʘ ʢʦʣʦʩʘ, ʩʤ 10,3 12,6 15 0,38*
ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʦʪ ʧʦʩʝʚʘ ʜʦ ʢʦʣʦʰʝʥʠʷ 294 295 - -

* ʟʥʘʯʠʤʦ ʥʘ 5 %-ʥʦʤ ʫʨʦʚʥʝ, ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ n = 38

ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʝʥʝʝ ʠʟʤʝʥʯʠʚʳʤʠ ʙʳʣʠ ʧʦʢʘʟʘʪʝʣʠ «ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩ-
ʢʦʚ ʚ ʢʦʣʦʩʝ», «ʜʣʠʥʘ ʢʦʣʦʩʘ», «ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ», «ʤʘʩʩʘ 1000 ʟʝʨʝʥ», ʯʪʦ ʢʦʩ-
ʚʝʥʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʦʣʠ ʚʣʠʷʥʠʷ ʛʝʥʦʪʠʧʘ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʵʪʠʭ
ʧʨʠʟʥʘʢʦʚ. ʂʨʘʡʥʝ ʚʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʫʨʦʞʘʡʥʦʩʪʠ
ʠ ʛʫʩʪʦʪʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, ʯʪʦ ʚʳʟʚʘʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʚʣʠʷʥʠʝʤ
ʫʩʣʦʚʠʡ ʛʦʜʘ.
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ʋʨʦʞʘʡʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʘ ʣʠʰʴ 26 % ʢ ʩʪʘʥʜʘʨʪʫ ʌʘʣʝʥʩʢʘʷ 4.
ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʧʠʪʦʤʥʠʢʝ ʦʢʘʟʘʣʘ ʛʫʩʪʦʪʘ
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ. ʊʘʢʞʝ ʟʥʘʯʠʤʦ ʚʣʠʷʣʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʵʣʝʤʝʥʪʳ
ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʠ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ. ʋʩʣʦʚʠʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣʠ ʧʨʦʷʚʣʝʥʠʶ ʰʠʨʦʢʦʡ ʥʦʨʤʳ ʨʝʘʢʮʠʠ ʦʙʨʘʟʮʦʚ ʧʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ
(ʦʪ 2 ʜʦ 9 ʙʘʣʣʦʚ). ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʙʳʣʘ ʚʳʩʦʢʦʡ.
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʚʳʜʝʣʝʥʦ 15 ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʩʪʫʧʘʣʠ ʩʪʘʥʜʘʨʪʫ
ʧʦ ʦʪʜʝʣʴʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʫʯʰʠʭ ʦʙʨʘʟʮʦʚ ʦʟʠʤʦʡ ʨʞʠ

ʇʨʠʟʥʘʢ ʆʙʨʘʟʝʮ ɿʥʘʯʝʥʠʝ

ʋʨʦʞʘʡʥʦʩʪʴ, ʛ/ʤ2 ʌʘʣʝʥʩʢʘʷ ʅʇ 508
ʆʪʘʚʘ ʅʇ 355

ɿʠʤʦʩʪʦʡʢʦʩʪʴ, ʙʘʣʣ
ʉʥʝʞʘʥʘ 3/06 ʅʇ, ʆʪʘʚʘ ʅʇ 9
ʌʘʣʝʥʩʢʘʷ ʅʇ 8

ɻʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, h ʪ./ʤ2 ʌʘʣʝʥʩʢʘʷ ʅʇ 557
ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʰʪ. Warko 13,0

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʙʘʣʣ
Polko, Kaupo 9
ʉʥʝʞʘʥʘ 3/06 ʅʇ, Warko, SCW
1662 8

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ ʂ-10028 ʅʠʟʢʦʩʪʝʙʝʣʴʥʘʷ 105

ʄʘʩʩʘ,
ʛ

ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ Warko 37,7
ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʇʦʧʫʣʷʮʠʷ 7-95/11 2,72

1000 ʟʝʨʝʥ
ʇʦʧʫʣʷʮʠʷ ɽʥʨʫʰʩʠʙ ʅʇ 77-8/14 37,9
ʇʦʧʫʣʷʮʠʷ 7-95/11 35,3
Warko 34,8

ʂʦʣʠʯʝʩʪʚʦ,
ʰʪ.

ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ Warko 1051

ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ
ʉʥʝʞʘʥʘ 3/06 ʅʇ 68
ʇʦʧʫʣʷʮʠʷ 7-95/11 66
ʆʪʘʚʘ ʅʇ 61

ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ
ʇʦʧʫʣʷʮʠʷ 7-95/11 39
ʆʪʘʚʘ ʅʇ, ʉʥʝʞʘʥʘ 3/06 ʅʇ 36

ʂʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʦʪ ʧʦʩʝʚʘ ʜʦ ʢʦʣʦʰʝʥʠʷ Kisvardai Legelo, Wibro, Pastewne
Zielone, Warko, Haru 4, SCW 1662 288-289

ɺʳʜʝʣʝʥʦ 6 ʦʙʨʘʟʮʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʩʪʫʧʘʣʠ ʩʪʘʥʜʘʨʪʫ ʧʦ ʜʚʫʤ ʠ ʙʦʣʝʝ
ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʌʘʣʝʥʩʢʘʷ ʅʇ, ʆʪʘʚʘ ʅʇ, ʉʥʝʞʘʥʘ 3/06 ʅʇ, ʇʦʧʫʣʷʮʠʷ 7-
95/11 (ʚʩʝ – ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ); ʂ-11693 Warko (ʇʦʣʴʰʘ), ʂ-11410 SCW
1662 (ɻʝʨʤʘʥʠʷ). ʉʨʝʜʠ ʥʠʭ ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʙʳʣʠ ʦʙʨʘʟʮʳ
ʌʘʣʝʥʩʢʘʷ ʅʇ ʠ ʆʪʘʚʘ ʅʇ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʩ ʫʨʦʞʘʡʥʦ-
ʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ. ʅʘʠʙʦʣʝʝ ʩʢʦʨʦʩʧʝʣʳʤʠ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʘ)
ʙʳʣʠ ʦʙʨʘʟʮʳ ʂ-11636 Kisvardai Legelo (ɺʝʥʛʨʠʷ), ʂ-11648 Wibro (ʇʦʣʴʰʘ), ʂ-
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11559 Haru 4 (ʗʧʦʥʠʷ), ʂ-11410 SCW 1662 (ɻʝʨʤʘʥʠʷ), ʂ-11522 Pastewne
Zielone (ʇʦʣʴʰʘ), ʂ-11693 Warko (ʇʦʣʴʰʘ). ʉʨʝʜʠ ʜʦʥʦʨʦʚ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʦ-
ʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʙʳʣʠ ʦʙʨʘʟʮʳ
ʂ-10028 ʅʠʟʢʦʩʪʝʙʝʣʴʥʘʷ (ɹʦʣʛʘʨʠʷ), ʂ-10149 Carstens (ɻʝʨʤʘʥʠʷ) ʠ ʂ-10394
Otello (ʐʚʝʮʠʷ) ʩ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ 7…9 ʙʘʣʣʦʚ.

ɺʳʚʦʜʳ. ɺ ʫʩʣʦʚʠʷʭ 2022 ʛ. ʦʙʨʘʟʮʳ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʠ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (CV > 20 %). ʈʝʟʫʣʴʪʘʪʳ ʠʟʫ-
ʯʝʥʠʷ 21 ʦʙʨʘʟʮʘ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ɺʀʈ ʧʦʢʘʟʘʣʠ ʠʭ ʥʠʟʢʫʶ ʘʜʘʧʪʠʨʦʚʘʥ-
ʥʦʩʪʴ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʥʝʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʛʫ-
ʩʪʦʪʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ. ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚʳʜʝʣʝʥʳ ʌʘ-
ʣʝʥʩʢʘʷ ʅʇ ʠ ʆʪʘʚʘ ʅʇ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ
ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ. ʉʨʝʜʠ ʦʙʨʘʟʮʦʚ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ɺʀʈ ʚʳʜʝʣʝʥʳ ʠʩʪʦʯ-
ʥʠʢʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʂ-11636 Kisvardai Legelo (ɺʝʥʛʨʠʷ), ʂ-11648 Wibro
(ʇʦʣʴʰʘ), ʂ-11559 Haru 4 (ʗʧʦʥʠʷ), ʂ-11410 SCW 1662 (ɻʝʨʤʘʥʠʷ). ʉʨʝʜʠ ʜʦ-
ʥʦʨʦʚ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʢ ʫʩʣʦʚʠʷʤ ʂʠ-
ʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʙʨʘʟʮʳ ʂ-10028 ʅʠʟʢʦʩʪʝʙʝʣʴʥʘʷ (ɹʦʣʛʘʨʠʷ),
ʂ-10149 Carstens (ɻʝʨʤʘʥʠʷ), ʂ-10394 Otello (ʐʚʝʮʠʷ). ɺʳʜʝʣʝʥʥʳʝ ʦʙʨʘʟʮʳ
ʚʢʣʶʯʝʥʳ ʚ ʛʠʙʨʠʜʠʟʘʮʠʶ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʧʦʜ ʫʨʦʞʘʡ 2023 ʛ. ʢʘʢ
ʠʩʪʦʯʥʠʢʠ ʠ ʜʦʥʦʨʳ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦ-
ʦʙʨʘʟʠʷ ʚ ʩʝʣʝʢʮʠʠ ʦʟʠʤʦʡ ʨʞʠ ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ.

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ

1. ʉʘʬʦʥʦʚʘ ʀ.ɺ., ɸʥʠʩʴʢʦʚ ʅ.ʀ., ʂʦʙʳʣʷʥʩʢʠʡ ɺ.ɼ. ɹʘʟʘ ʜʘʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨ-
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ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ
ʚ ʫʩʣʦʚʠʷʭ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ

ɺ. ɺ. ʇʨʠʤʘʢ, ʈ. ʋ. ʉʚʘʜʢʦʚʘ
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʅʀʀʉʍ,

ʍʘʙʘʨʦʚʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ
ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ,

ʧʦʩ. ɺʦʩʪʦʯʥʳʡ-1, ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʜʘʧʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ
ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʛʦ ʇʨʠʘʤʫʨʴʷ
ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ
ʩʦʨʪʦʦʙʨʘʟʮʳ.  ʀʟʫʯʘʣʦʩʴ 135 ʩʦʨʪʦʚ. ʃʫʯʰʠʝ ʠʟ ʥʠʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝ-
ʯʝʥʳ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʫʣʫʯʰʠʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʝ ʢʘʯʝʩʪʚʘ ʩʦʨʪʦʚ ʤʝʩʪ-
ʥʦʡ ʩʝʣʝʢʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2020…2022 ʛʛ. ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʥʘ
ʣʫʛʦʚʦ-ʙʫʨʳʭ ʦʧʦʜʟʦʣʝʥʥʦ-ʛʣʝʝʚʳʭ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ. ʉʪʘʥʜʘʨʪʘʤʠ ʷʚʣʷʣʠʩʴ
ʤʥʦʛʦʨʷʜʥʳʡ ʩʦʨʪ ʍʘʙʘʨʦʚʩʢʠʡ ʠ ʜʚʫʨʷʜʥʳʡ ʄʫʩʩʦʥ. ɺ ʪʝʯʝʥʠʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʘʛʨʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ ʧʦ-ʨʘʟʥʦʤʫ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ
ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʮʝʥʥʳʭ ʢʘʯʝʩʪʚ. ɺʳʜʝʣʝʥʳ ʩʦʨʪʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ
Korona Laschego (45,0 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ ʢ ʩʪʘʥʜʘʨʪʫ 23,4 ʮ/ʛʘ); ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʈʫʩʴ –
7,69 ʛ ʩʨʝʜʠ ʜʚʫʨʷʜʥʳʭ, Etienne – 3,73 ʛ ʩʨʝʜʠ ʤʥʦʛʦʨʷʜʥʳʭ; ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦ-
ʩʪʠ – CDC Gainer, ɽʨʦʬʝʡ, Etienne, Korona Laschego, ʂʄ 1474-1186; ʧʦ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦ-
ʣʦʩʘ ʫ ʤʥʦʛʦʨʷʜʥʳʭ ʦʙʨʘʟʮʦʚ Korona Laschego – 56,0 ʰʪ., ʫ ʜʚʫʨʷʜʥʳʭ Lawina – 27,8 ʰʪ.;
ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʉDC Gainer, ɽʨʦʬʝʡ, Etienne, Korona Laschego, ʂʄ 1474-
1186.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ

Comparative characteristics of spring barley varieties
under Khabarovsk Krai conditions

V. V. Primak, R. U. Svadkova
Far Eastern Research Institute of Agriculture,

Khabarovsk Federal Research Center,
Far Eastern branch, Russian Academy of Sciences,

pos. Vostochnyi-1, Khabarovskii krai, Russian Federation

Abstract: In the course of field studies of adaptive qualities of spring barley of different
ecological and geographical origin in the conditions of Middle Priamurye, the most productive
and resistant to environmental stress factors varieties in the number of 135 numbers were iden-
tified, which in the future can be involved in the breeding process and improve the economically
valuable qualities of local selection varieties. Studies were conducted in 2020…2022 in Khaba-
rovsk Krai, on meadow-brown podzolic gleyey heavy loam soils. The standards were the multi-row
variety Khabarovsky and the most productive and resistant to environmental stress factors
varieties were identified in the field studies of adaptive qualities of spring barley of different eco-
logical and geographical origin in the Middle Priamurye conditions.  135 varieties were studied.
The best of them in the future can be involved in the breeding process and improve the econom-
ically valuable qualities of varieties of local selection. Studies were conducted in 2020-2022 in
Khabarovsk Krai on meadow-brown podzolic gleyey heavy loam soils. The standards were multi-
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row variety Khabarovsky and two-row Monsoon. During the variety trial agroclimatic conditions
were different, which allowed to fully evaluate the stability and degree of
manifestation of valuable qualities. Varieties identified by yield Korona Laschego (45.0 c/ha,
an increase of 23.4 c/ha against the standard); by weight of 1000 grains Rus - 7.69 g among two-
row, Etienne – 3.73 g among multi-row; on productive stumpiness - CDC Gainer, Yerofei,
Etienne, Korona Laschego, KM 1474-1186 for spikelet oviposity in multi-row samples Korona
Laschego – 56.0 pcs., in two-row samples Lawina – 27.8 pcs.; for productive bushiness – CDC
Gainer, Yerofei, Etienne, Korona Laschego, KM 1474-1186.

Keywords: yield, weight of 1000 grains

ʋʯʠʪʳʚʘʷ ʪʝʥʜʝʥʮʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʩʝʤʝʩʪʥʳʤ ʠʟʤʝʥʝ-
ʥʠʝʤ ʢʣʠʤʘʪʘ, ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ
ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʱʠʤʠ ʵʧʠʬʠʪʦʪʠʷʤʠ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ
ʚʦʧʨʦʩʳ ʧʦʠʩʢʘ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ
ʨʝʩʫʨʩʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ ʘʜʘʧʪʠʚʥʳʤ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʦʪ-
ʣʠʯʘʶʱʠʭʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ, ʧʨʠ ɻ ʪʦʤ
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦ-
ʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ [1]. ɺ ʵʪʦʡ
ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʚʦʧʨʦʩʳ ʧʦʠʩʢʘ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʦ-
ʟʜʘʥʠʠ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʦʥʢʨʝʪʥʳʤ
ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ, ʥʝ ʪʝʨʷʶʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʯʪʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʘ-
ʣʦʩʴ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ [2]. ʆʜʥʦʡ ʠʟ
ʦʩʥʦʚʥʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝʣʠʠ ʷʚʣʷʝʪʩʷ ʷʯʤʝʥʴ. ʅʘʨʷʜʫ ʩ
ʧʰʝʥʠʮʝʡ ʷʯʤʝʥʶ ʧʨʠʥʘʜʣʝʞʘʣʦ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʯʝʣʦʚʝʢʘ ʧʠʱʝʡ
ʥʘ ʟʘʨʝ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʨʝʚʥʠʭ ʮʠʚʠʣʠʟʘʮʠʡ. ʗʯʤʝʥʴ ʚʳʨʘʱʠʚʘʶʪ ʥʘ
ʟʝʨʥʦ, ʩʠʜʝʨʘʪ ʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʀʟ ʟʝʨʥʘ ʷʯʤʝʥʷ ʚ ʧʨʦʮʝʩʩʝ
ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʣʫʯʘʶʪ ʢʨʫʧʳ, ʤʫʢʫ ʠ ʜʘʞʝ ʢʦʬʝʡʥʳʡ ʥʘʧʠʪʦʢ. ɿʝʨʥʦ ʷʯʤʝʥʷ
ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʠʚʦʚʘʨʝʥʠʠ. ʉʢʦʨʦʩʧʝʣʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ
ʷʯʤʝʥʷ, ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ, ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʚʦʟʜʫʰʥʦʡ ʟʘʩʫʭʝ, ʦʙʫ-
ʩʣʘʚʣʠʚʘʶʪ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ [3]. ʉʦʟʜʘʥʠʝ ʥʦ-
ʚʳʭ ʩʦʨʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝ-
ʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʟʫʯʝʥʥʦʩʪʠ ʠʩʭʦʜ-
ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [4]. ɺ ʩʝʣʝʢʮʠʠ ʷʯʤʝʥʷ (Hordeum vulgare L.) ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘ-
ʯʘʤʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʨʝʩʫʨʩʥʦʡ ʢʦʣʣʝʢʮʠʠ ʜʣʷ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ
ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʤʥʦʛʦʨʷʜʥʳʭ ʩʦʨʪʦʚ ʷʯʤʝʥʷ, ʦʙ-
ʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʧʦʣʝʛʘʥʠʶ ʠ
ʙʦʣʝʟʥʷʤ [5, 6].

ʎʝʣʴ ʨʘʙʦʪʳ – ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘ-
ʟʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʚ
2020…2022 ʛʛ. ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ɼɺ ʅʀʀʉʍ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʦ
ʠʟʫʯʝʥʦ 135 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩ-
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ʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʟʘʣʦʞʝʥ ʢʦʣʣʝʢʮʠʦʥ-
ʥʳʡ ʧʠʪʦʤʥʠʢ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ, ʩ ʧʣʦʱʘʜʴʶ ʜʝʣʷʥʦʢ 1 ʤ2,
ʢʦʣʠʯʝʩʪʚʦ ʨʷʜʢʦʚ ʚ ʜʝʣʷʥʢʝ 5, ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʝʷʥʥʳʭ ʟʝʨʝʥ ʚ ʨʷʜʢʝ 50 h ʪ. ʉʦʨ-
ʪʘʤʠ-ʩʪʘʥʜʘʨʪʘʤʠ ʷʚʣʷʣʠʩʴ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ: ʜʣʷ ʜʚʫʨʷʜ-
ʥʳʭ ʩʦʨʪʦʚ – ʄʫʩʩʦʥ, ʜʣʷ ʤʥʦʛʦʨʷʜʥʳʭ – ʍʘʙʘʨʦʚʩʢʠʡ. ɺʳʩʝʚʘʣʠ ʩʪʘʥʜʘʨʪʳ
ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʥʦʤʝʨʦʚ. ʇʦʩʝʚ, ʫʙʦʨʢʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ
ʧʨʦʚʝʜʝʥʳ ʚʨʫʯʥʫʶ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ – ʧʝʨʚʦʡ ʜʝ-
ʢʘʜʝ ʤʘʷ. ʋʙʦʨʢʘ ʧʨʦʚʝʜʝʥʘ ʚ ʬʘʟʝ ʢʦʥʝʮ ʚʦʩʢʦʚʦʡ – ʥʘʯʘʣʦ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ
ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. ɺʩʝ ʫʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ
ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘ-
ʥʠʷʤʠ ʧʦ ʠʟʫʯʝʥʠʶ ʤʠʨʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʠ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ
ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ʉʕɺ ʨʦʜʘHordeum L. ʌʠʪʦʩʘʥʠʪʘʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʢʦʣʣʝʢʮʠ-
ʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʉ. ʉ. ʉʘʥʠʥʫ.

ʇʦʯʚʘ ʩʝʚʦʦʙʦʨʦʪʘ – ʣʫʛʦʚʦ-ʙʫʨʘʷ ʦʧʦʜʟʦʣʝʥʥʦ-ʛʣʝʝʚʘʷ ʪʷʞʝʣʦʩʫʛʣʠ-ʥʠ-
ʩʪʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 3,6...3,8 %; pHʩʦʣ. – 5,1...5,3; ʛʠʜʨʦ-
ʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ – 1,14...2,40 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ; P2O5 ʠ ʂ2ʆ – 9,9...15,5
ʠ 27,7...30,4 ʤʛ/100 ʛ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʣʘʜʳʚʘʣʠʩʴ
ʥʝ ʚʩʝʛʜʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʥʦ ʚ ʮʝʣʦʤ ʙʳʣʠ
ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ. ʂʘʞʜʘʷ ʬʘʟʘ ʨʘʟʚʠʪʠʷ ʷʯʤʝʥʷ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ
ʫʩʣʦʚʠʡ. ɺ ʧʝʨʠʦʜ «ʚʩʭʦʜʳ – ʢʫʱʝʥʠʝ», ʧʨʠʭʦʜʷʱʠʝʩʷ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ
ʥʘ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʘʧʨʝʣʷ – ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʤʘʷ, ʟʘʧʘʩʘ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʙʳʣʦ
ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʨʘʩʪʝʥʠʷʭ ʷʯʤʝʥʷ,
ʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ
ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʧʝʰʥʦʤʫ ʧʨʦʭʦʞʜʝʥʠʶ ʧʨʦʮʝʩʩʘ
ʷʨʦʚʠʟʘʮʠʠ (ʨʠʩ. 1, 2).

ʈʠʩ. 1. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, °ʉ
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ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʚ 2020…2022 ʛʛ., ʤʤ

ɺ ʬʘʟʳ ʚʩʭʦʜʳ - ʢʫʱʝʥʠʝ, ʧʨʠʭʦʜʷʱʠʝʩʷ ʚ 2021…2022 ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ
ʥʘ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʘʧʨʝʣʷ – ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʤʘʷ, ʟʘʧʘʩʘ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʙʳʣʦ
ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʷʯʤʝʥʝ, ʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ
ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʠ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʠ
ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʫʩʧʝʰʥʦʤʫ ʧʨʦʭʦʞʜʝʥʠʶ ʧʨʦʮʝʩʩʘ ʷʨʦʚʠʟʘʮʠʠ. ɺ ʵʪʠ ʛʦʜʳ ʚ
ʬʘʟʫ ʢʫʱʝʥʠʷ (2…3 ʜʝʢʘʜʘ ʤʘʷ) ʚʣʘʛʦʟʘʧʘʩʦʚ ʚ ʧʦʯʚʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʠ ʟʘʣʦʞʝʥʥʦʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʨʪʘ.

ɺ ʠʶʥʝ 2020 ʛ. ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ ʠ ʦʙʠʣʴʥʳʝ ʦʩʘʜʢʠ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦ-
ʚʘʥʠʶ ʧʦʜʛʦʥʘ ʠ ʧʦʜʩʝʜʘ ʠʟ ʨʘʥʝʝ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʭ ʙʦʢʦʚʳʭ ʧʦʯʝʢ ʢʫʱʝʥʠʷ ʠʟ-
ʟʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʡ ʟʘʩʫʭʠ, ʟʝʨʥʦ ʩ ʵʪʠʭ ʢʦʣʦʩʢʦʚ ʢ ʦʢʦʥʯʘʥʠʶ ʚʝʛʝʪʘʮʠʠ ʥʝ
ʫʩʧʝʣʦ ʩʦʟʨʝʪʴ.

ɺ 2021 ʛ. ʥʘʙʣʶʜʘʣʘʩʴ ʘʥʦʤʘʣʴʥʦ ʞʘʨʢʘʷ ʧʦʛʦʜʘ ʠ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ
ʚ ʠʶʥʝ, ʧʨʠʰʝʜʰʠʝʩʷ ʥʘ ʬʘʟʳ ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ – ʢʦʣʦʰʝʥʠʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ
ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ, ʠʭ ʩʪʝʨʠʣʴʥʦʩʪʠ ʠ, ʢʘʢ
ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʟʝʨʝʥ – ʯʝʨʝʟʟʝʨʥʠʮʝ. ɺ 2022 ʛ. ʕʪʠ ʧʨʦʮʝʩʩʳ
ʠʤʝʣʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ

ɾʘʨʢʘʷ ʧʦʛʦʜʘ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʥʷ – ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʠʶʣʷ 2021 ʠ
2022 ʛʛ. ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʩʢʦʨʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʢʦʣʦʰʝʥʠʷ ʠ ʮʚʝʪʝʥʠʷ.
ɺ ʠʶʣʝ 2022 ʛ. ʥʘʙʣʶʜʘʣʘʩʴ ʞʘʨʢʘʷ ʧʦʛʦʜʘ ʠ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ, ʩʦʚʧʘʚʰʠʝ ʩ
ʬʘʟʦʡ ʥʘʣʠʚʘ ʟʝʨʥʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʯʘʩʪʠʯʥʦʤʫ ʫʩʳʭʘʥʠʶ ʟʝʨʥʘ ʠ ʬʦʨʤʠʨʦ-ʚʘ-
ʥʠʶ ʤʝʣʢʠʭ ʟʝʨʝʥ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʚʳʰʝʥʠʝ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʫʨʦʞʘʡʥʦʩʪʠ
ʚʩʝʛʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʚʩʝʭ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʦʵʪʦʤʫ
ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚ ʥʠʭ ʩʣʫʞʠʪ ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ ʠ ʚʳʜʝʣʝʥʠʝ ʣʫʯʰʠʭ
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ
ʧʘʨʘʤʝʪʨʦʚ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ.
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ʋʯʠʪʳʚʘʷ ʧʨʝʜʝʣʳ ʚʘʨʴʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʛʦʜʘʤ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʨʘʟʮʳ ʧʦ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʨʝʜʠ ʤʥʦʛʦʨʷʜʥʳʭ: Korona Laschego – 45,0 ʮ/ʛʘ, ʂʘʟʴʤʠʥʩʢʠʡ
– 44,1 ʮ/ʛʘ, Etienne – 40,0 ʮ/ʛʘ, ʩʨʝʜʠ ʜʚʫʨʷʜʥʳʭ:  ʎ 99-2837 – 47,8 ʮ/ʛʘ, CDC
Gainer – 41,5 ʮ/ʛʘ, ɽʨʦʬʝʡ – 39,5 ʮ/ʛʘ (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʘ 1
ʃʫʯʰʠʝ ʜʚʫʨʷʜʥʳʝ ʠ ʤʥʦʛʦʨʷʜʥʳʝ ʩʦʨʪʘ ʷʨʦʚʳʭ ʷʯʤʝʥʝʡ

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʮ/ʛʘ (2020…2022 ʛʛ.)

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʉʦʨʪ ʉʨʝʜʥʝʝ
ʟʘ 3 ʛʦʜʘ

ʇʨʝʜʝʣʳ
ʚʘʨʴʠʨʦʚʘʥʠʷ

ʉʨʝʜʥʷʷ ʟʘ 3 ʛʦʜʘ
ʧʨʠʙʘʚʢʘ ʢ ʩʪʘʥʜʘʨʪʫ

ɼʚʫʨʷʜʥʳʝ
ɼɺ ʅʀʀʉʍ ʄʫʩʩʦʥ (ʩʪʘʥʜʘʨʪ) 22,0 18,2…23,6 ʅʝʪ
ʂʘʥʘʜʘ Phoenix 39,5 29,4…41,1 17,9
ɻʝʨʤʘʥʠʷ Lawina 24,6 19,8…26,9 3,0
ʉʐɸ, ʄʦʥʪʘʥʘ Wanubet 26,2 18,3…35,4 4,6
ʏʝʭʦʩʣʦʚʘʢʠʷ ʂʄ 1474-1186 33,6 24,9…38,7 12,0
ʂʨʘʩʥʦʷʨʩʢʠʡ
ʢʨʘʡ ʎ 99-2837 47,8 32,4…53,3 16,2

ɸʚʩʪʨʘʣʠʷ Morrell 34,8 29,3…48,2 13,2
ʂʘʥʘʜʘ CDC Gainer 41,5 35,8…51,9 19,9
ɹʝʣʘʨʫʩʴ ʌʦʙʦʩ 28,2 19,4…38,9 6,6
ʉʐɸ Bear 25,8 17,5…29,9 4,2
ɼɺ ʅʀʀʉʍ ɽʨʦʬʝʡ 39,5 28,4…41,3 17,9
ɼɺ ʅʀʀʉʍ ʈʫʩʴ 28,4 23,9…31,9 6,8

ʄʥʦʛʦʨʷʜʥʳʝ

ɼɺ ʅʀʀʉʍ ʍʘʙʘʨʦʚʩʢʠʡ
(ʩʪʘʥʜʘʨʪ) 21,6 20,9…38,5 ʅʝʪ

ɼɺ ʅʀʀʉʍ ʂʘʟʴʤʠʥʩʢʠʡ 44,1 29,4…48,5 22,5
ʂʘʥʘʜʘ Etienne 40,0 28,3…43,2 18,4
ʇʦʣʴʰʘ Korona Laschego 45,0 37,1…55,8 23,4

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ,
ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʢʨʫʧʥʦʩʪʴ ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʟʝʨʥʘ ʠ ʟʘʚʠʩʷʱʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ,
ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʝʨʠʦʜ ʥʘʣʠʚʘ ʟʝʨʥʘ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʮʝʥʠʚʘʶʪ
ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ (ʪʘʙʣ. 2). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʦʨʪʦʦʙʨʘʟʮʳ
ʩ ʧʨʠʙʘʚʢʦʡ ʢ ʩʪʘʥʜʘʨʪʫ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ: ɽʨʦʬʝʡ – 3,54 ʛ ʠ ʈʫʩʴ – 7,69 ʛ
ʩʨʝʜʠ ʜʚʫʨʷʜʥʳʭ, Etienne – 3,73 ʛ ʩʨʝʜʠ ʤʥʦʛʦʨʷʜʥʳʭ.

ɿʥʘʯʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʷʚʣʷʝʪʩʷ ʦʟʝʨʥʝʥʥʦʩʪʴ ʢʦʣʦʩʘ,
ʥʘʠʙʦʣʴʰʘʷ ʦʪʤʝʯʝʥʘ: ʫ ʤʥʦʛʦʨʷʜʥʳʭ ʦʙʨʘʟʮʦʚ Korona Laschego – 56,0 ʰʪ.,
ʂʘʟʴʤʠʥʩʢʠʡ – 47,1 h ʪ., Etienne – 46,6 h ʪ.; ʫ ʜʚʫʨʷʜʥʳʭ Lawina – 27,8 h ʪ., ʎ 99-
2837 – 26 ʰʪ., ʌʦʙʦʩ – 25,7 ʰʪ., Phoenix – 25,1 ʰʪ., Wanubet – 25,1 ʰʪ.

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʠʤʝʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ. ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʪ ʧʘʨʘʤʝʪʨ
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ʚʘʨʴʠʨʦʚʘʣ ʦʪ 1,4 ʜʦ 4,5 h ʪ. ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ. ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʡ ʧʦʢʘ-
ʟʘʪʝʣʴ ʥʘʙʣʶʜʘʣʠ ʫ ʩʦʨʪʦʚ CDC Gainer, ɽʨʦʬʝʡ, Etienne, Korona Laschego,
ʂʄ 1474-1186, ʫ ʢʦʪʦʨʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʥʝ ʧʨʝʚʳʰʘʣ 8 %.

ʊʘʙʣʠʮʘ 2
ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ

ʧʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, 2020…2022 ʛʛ.

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʉʦʨʪ

ɸʥʘʣʠʟ ʛʣʘʚʥʦʛʦ ʢʦʣʦʩʘ
ʄʘʩʩʘ

1000 ʟʝ-
ʨʝʥ, ʛ

ʇʨʠʙʘʚʢʘ
ʢ ʩʪʘʥʜʘʨʪʫ
ʧʦ ʤʘʩʩʝ

1000 ʟʝʨʝʥ, ʛ

ʋʩʪʦʡ-
ʯʠʚʦʩʪʴ ʢ
ʧʦʣʝʛʘ-
ʥʠʶ, ʙʘʣʣ

ʜʣʠʥʘ
ʢʦʣʦʩʘ,
ʩʤ

ʯʠʩʣʦ
ʟʝʨʝʥ,
ʰʪ.

ʚʝʩ
ʟʝʨʥʘ,
ʛ

ʂʘʥʘʜʘ Phoenix 11,71 25,1 1,107 44,30 -3,66 8
ɻʝʨʤʘʥʠʷ Lawina 10,41 27,8 1,290 46,82 -1,14 8
ʉʐɸ, ʄʦʥʪʘʥʘ Wanubet 9,68 25,1 1,184 46,55 -1,41 8
ʏʝʭʦʩʣʦʚʘʢʠʷ ʂʄ 1474-1186 9,79 23,1 1,021 44,30 -3,66 8
ʂʨʘʩʥʦʷʨʩʢʠʡ
ʢʨʘʡ ʎ 99-2837 8,79 26,0 1,296 49,80 1,84 8

ɸʚʩʪʨʘʣʠʷ Morrell 8,73 25,0 1,195 48,00 0,04 9
ʂʘʥʘʜʘ CDC Gainer 9,56 24,2 1,105 45,50 -2,46 9
ɹʝʣʘʨʫʩʴ ʌʦʙʦʩ 7,25 25,7 1,218 47,40 -0,56 9
ʂʘʥʘʜʘ Etienne 7,43 46,6 1,970 42,43 3,73 8

ʇʦʣʴʰʘ Korona
Laschego 8,14 56,0 1,964 35,28 -3,42 8

ʉʐɸ Bear 9,79 23,5 1,050 44,20 -3,76 9
ʈʦʩʩʠʷ,
ɼɺ ʅʀʀʉʍ ɽʨʦʬʝʡ 8,32 22,5 1,163 51,50 3,54 9

ʈʦʩʩʠʷ,
ɼɺ ʅʀʀʉʍ ʈʫʩʴ 9,60 23,1 1,266 55,65 7,69 8

ʈʦʩʩʠʷ,
ɼɺ ʅʀʀʉʍ ʂʘʟʴʤʠʥʩʢʠʡ 7,20 47,1 1,909 40,28 1,58 9

ʆʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʩʨʝʜʳ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʤʫʩʩʦʥʥʳʡ ʢʣʠʤʘʪ,
ʧʨʦʚʦʮʠʨʫʶʱʠʡ ʧʦʣʝʛʘʥʠʝ. ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʦʙʨʘʟʮʘʤ
ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʠʡ ʙʘʣʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ,
ʦʪ 8 ʜʦ 9 ʙʘʣʣʦʚ.

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʤʠ ʩʦʨʪʘʤʠ ʛʝʥʦʪʠʧʦʚ. ɺʳʜʝʣʝʥ-
ʥʳʝ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʩʦʨʪʦʥʦʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʧʨʠ-
ʟʥʘʢʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ
ʩʨʝʜʳ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳ-
ʜʝʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴ-
ʥʦʡ ʩʨʝʜʳ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʚ
ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ: ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ Korona Laschego (45,0 ʮ/ʛʘ, ʧʨʠʙʘʚʢʘ ʢ
ʩʪʘʥʜʘʨʪʫ 23,4 ʮ/ʛʘ); ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʈʫʩʴ – 7,69 ʛ ʩʨʝʜʠ ʜʚʫʨʷʜʥʳʭ, Etienne
– 3,73 ʛ ʩʨʝʜʠ ʤʥʦʛʦʨʷʜʥʳʭ; ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ –
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CDC Gainer, ɽʨʦʬʝʡ, Etienne, Korona Laschego, ʂʄ 1474-1186; ʧʦ ʦʟʝʨʥʝʥʥʦʩʪʠ
ʢʦʣʦʩʘ ʫ ʤʥʦʛʦʨʷʜʥʳʭ ʦʙʨʘʟʮʦʚ Korona Laschego – 56,0 ʰʪ., ʫ ʜʚʫʨʷʜʥʳʭ
Lawina – 27,8 ʰʪ.; ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ ʉDC Gainer, ɽʨʦʬʝʡ, Etienne,
Korona Laschego, ʂʄ 1474-1186.
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ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ
ʷʨʦʚʦʛʦ ʯʝʩʥʦʢʘ ʢʦʣʣʝʢʮʠʠ ʌɻɹʅʋ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʧʨʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʭʨʘʥʝʥʠʷ
ɽ .ɸ. ʉʣʶʜʦʚʘ1,2, ʊ.ʄ. ʉʝʨʝʜʠʥ2, ɺ.ʄ.ʄʦʪʦʚ1,2

1ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ
ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,

ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ
2ʌɻɹʅʋ ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʦʚʦʱʝʚʦʜʩʪʚʘ,

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ
ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪʩʷ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʷʨʦʚʦʛʦ ʯʝʩʥʦʢʘ

ʩ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʘ ʪʘʢʞʝ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʠ ʠʟʫʯʝʥʥʘʷ ʪʝʭ-
ʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2022 ʛʦʜʫ ʚ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ
ʠʤʝʥʠʅ. ɺ.ʈʫʜʥʠʮʢʦʛʦ, ʛ. ʂʠʨʦʚ, ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʇʝʨʝʜ ʧʦʩʘʜʢʦʡ ʦʙʨʘʟʮʳ ʭʨʘʥʠʣʠ ʧʨʠ
ʜʚʫʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ: ʭʦʣʦʜʥʳʡ – 3…6 ʦʉ, ʪʝʧʣʳʡ – 20…24 ʦʉ.
ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʠʟ 19 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʯʝʪʳʨʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ. ɺ
ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ
ʯʝʩʥʦʢʘ ʢʦʣʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. ʆʧʠʩʘʥʳ ʨʘʟʣʠʯʠʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʦʙʨʘʟʮʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʭʨʘʥʝʥʠʷ ʜʦ ʧʦʩʘʜʢʠ. ʆʪʤʝʯʝʥʦ, ʯʪʦ
ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ̫ ʨʦʚʦʛʦ ʯʝʩʥʦʢʘ ʧʦʩʣʝ ʪʝʧʣʦʛʦ ʨʝʞʠʤʘ ʭʨʘʥʠʷ ʚʳʰʝ, ʯʝʤ
ʧʦʩʣʝ ʭʦʣʦʜʥʦʛʦ. ʉ ʥʘʠʙʦʣʴʰʠʤʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʫʢʦʚʠʮʳ ʚʳʜʝʣʝʥʦ 124
ʩʦʨʪʦʦʙʨʘʟʮʘ ʧʨʠ 2 ʨʝʞʠʤʘʭ ʭʨʘʥʝʥʠʷ. ʇʦ ʤʘʩʩʝ ʣʫʢʦʚʠʮʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʦʦʙ-
ʨʘʟʮʳ ʧʨʝʚʟʦʰʣʠ ʢʦʥʪʨʦʣʴ ʧʦʩʣʝ ʦʙʦʠʭ ʨʝʞʠʤʦʚ ʭʨʘʥʝʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʫʧʥʦʡ ʣʫ-
ʢʦʚʠʮʳ, ʢʨʝʧʢʦʛʦ ʨʘʩʪʝʥʠʷ ʷʨʦʚʦʛʦ ʯʝʩʥʦʢʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʝʧʣʳʡ ʨʝʞʠʤ ʭʨʘʥʝʥʠʷ.
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Biometric indicators of promising varieties of spring garlic
from the collection of the North-East Federal State Budgetary Scientific

Research Center under different storage modes

E.A. Slyudova1,2ʊ.M. Seredin2, V.M. Motov1,2

1Federal Agrarian Scientific Center of the North-East
named N. V. Rudnitsky, Kirov, Russian Federation

2Federal Scientific Center of Vegetable Growing,
Moscow, Russian Federation

Abstract. Production requires the source material of spring garlic with economically val-
uable characteristics, as well as zoned varieties and studied cultivation technology. The research was
carried out in 2022 at the N.V. Rudnitsky FANC of the North-East, Kirov in the open ground. Before
planting, the samples were stored under two temperature conditions: cold – 3…6 oC, warm – 20…24
oC. During the study, four promising ones were identified from 19 collection samples.
The article presents the characteristics of promising varieties of spring garlic from the collection of
the FANC of the North-East. The differences in the biometric parameters of the samples depending
on the storage mode before planting are described. It is noted that the economically valuable signs of
spring garlic after a warm storage regime are higher than after a cold one. 124 cultivars with the
highest biometric indicators of the bulb were isolated under 2 storage modes. By the weight of the
bulb, promising cultivars surpassed the control after both storage modes. To obtain a large bulb,
a strong spring garlic plant, a warm storage mode is recommended.

ʏʝʩʥʦʢ – ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʣʫʢʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ. ɽʛʦ ʮʝʥʷʪ
ʟʘ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ ʠ ʚʢʫʩ, ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ
[1]. ʂʫʣʴʪʫʨʘ ʯʝʩʥʦʢʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʘʨʝʘʣʘ ʩʚʦʝʛʦ ʦʙʠʪʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʧʝ-
ʨʝʭʦʜʘ ʦʪ ʦʜʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚ ʜʨʫʛʫʶ, ʯʝʩʥʦʢ ʧʦʪʝʨʷʣ ʩʚʦʠ ʜʦʵʚʦʣʶʮʠʦʥ-
ʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʟʤʥʦʞʝʥʠʷ – ʧʝʨʝʩʪʘʣ ʮʚʝʩʪʠ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʝʤʝʥʘ. ɺʤʝʩʪʦ
ʵʪʦʛʦ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ, ʥʝ ʩʪʨʝʣʢʫʶʱʠʝʩʷ ʬʦʨʤʳ, ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʯʝʨʝʟ
ʝʜʠʥʩʪʚʝʥʥʳʡ ʚʝʛʝʪʘʪʠʚʥʳʡ ʦʨʛʘʥ – ʟʫʙʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ «ʥʦʚʳʝ» ʬʦʨʤʳ
ʯʝʩʥʦʢʘ ʙʦʣʴʰʝ ʥʝ ʩʪʨʝʣʢʫʶʪʩʷ, ʫ ʥʠʭ ʧʦʷʚʠʣʠʩʴ ʜʨʫʛʠʝ ʩʧʦʩʦʙʥʦʩʪʠ – ʧʝʨʝʥʦ-
ʩʠʪʴ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ. ʕʪʦʪ ʧʨʠʟʥʘʢ ʩʪʘʣ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ̫ ʨʦʚʳʭ ʩʦʨ-
ʪʦʚ ʯʝʩʥʦʢʘ [2].ʇʨʘʚʠʣʴʥʳʡ ʫʭʦʜ ʟʘ ʷʨʦʚʳʤ ʯʝʩʥʦʢʦʤ – ʟʘʣʦʛ ʭʦʨʦʰʝʛʦ ʫʨʦʞʘʷ.
ɸʛʨʦʪʝʭʥʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʦʙʨʝʥʠʠ, ʘ ʪʘʢʞʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ,
ʚ ʟʘʱʠʪʝ ʢʫʣʴʪʫʨʳ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. ʉʦʙʠʨʘʪʴ ʫʨʦʞʘʡ ʯʝʩʥʦʢʘ ʥʫʞʥʦ
ʥʘʯʠʥʘʪʴ ʩ ʘʚʛʫʩʪʘ, ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʫʙʦʨʢʠ – ʩʝʥʪʷʙʨʴ. ʀʤʝʥʥʦ ʪʦʛʜʘ ʥʠʞʥʠʝ ʣʠ-
ʩʪʴʷ ʯʝʩʥʦʢʘ ʩʦʭʥʫʪ, ʘ ʚʝʨʭʥʠʝ ʞʝʣʪʝʶʪ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʢʫʣʴʪʫʨʘ ʛʦʪʦʚʘ
ʢ ʫʙʦʨʢʝ [3]. ʋʩʧʝʭ ʩʦʭʨʘʥʥʦʩʪʠ ʷʨʦʚʦʛʦ ʯʝʩʥʦʢʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ
ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ
ʚʳʨʘʱʠʚʘʥʠʷ, ʫʙʦʨʢʠ, ʧʦʜʛʦʪʦʚʢʠ ʣʫʢʦʚʠʮ ʢ ʭʨʘʥʝʥʠʶ, ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ
ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʝʨʠʦʜ ʭʨʘʥʝʥʠʷ [4].ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣ-
ʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʣʫʢʦʚʠʮ ʷʨʦʚʦʛʦ ʯʝʩʥʦʢʘ
ʢ ʭʨʘʥʝʥʠʶ ʠ ʦʪʢʘʟ ʦʪ ʪʘʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʢʘʢ ʩʫʰʢʘ ʤʦʞʝʪ
ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʥʝ ʪʦʣʴʢʦ ʚ ʤʘʩʩʝ, ʥʦ ʚ ʢʘʯʝʩʪʚʝ [5].

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ: 15 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʷʨʦʚʦʛʦ ʯʝʩʥʦʢʘ: ʩʝʤʴ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠ
ʦʜʠʥ ʩʦʨʪ ʧʨʝʜʩʪʘʚʠʣʘ ʆʆʆ ʅʇʌ «ɸʛʨʦʩʝʤʪʦʤʩ», 5 ʩʦʨʪʦʦʙʨʘʟʮʦʚ –ʌʀʎɺʩʝ-
ʨʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʩʪʝʥʠʡ ʠʤʝʥʠ ʅ. ʀ. ɺʘʚʠʣʦʚʘ
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(ɺʀʈ), 2 ʩʦʨʪʘ – «ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʦʚʦʱʝʚʦʜʩʪʚʘ». ʀʟ ʥʠʭ ʚʳʜʝʣʝʥʦ
4 ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2022 ʛʦʜʫ ʚ ʌɸʅʎ
ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ (ʛ. ʂʠʨʦʚ) ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʇʦʯʚʘ
ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠ-
ʩʪʘʷ: ʛʫʤʫʩ  1,82 % (ʧʦ ʊʶʨʠʥʫ), ʨʅʩʦʣ  6,68, ʈ2ʆ5 > 250 ʤʛ, K2O > 250 ʤʛ/ʢʛ (ʧʦ
ʂʠʨʩʘʥʦʚʫ).ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʠ ʢʘʣʠʝʤ ʥʘ ʫʯʘʩʪʢʝ ʥʘ ʚʳ-
ʩʦʢʦʤ ʫʨʦʚʥʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʝʤ
ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʪʝʧʣʦʤ ʨʝʞʠʤʝ ʭʨʘʥʝʥʠʠ ʜʦ ʧʦʩʘʜʢʠ
20…24 ʦʉ, ʧʨʠ ʭʦʣʦʜʥʦʤ – 3…6 ʦʉ. ʇʦʩʘʜʢʫ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʯʝʩ-
ʥʦʢʘ ʷʨʦʚʦʛʦ ʧʨʦʚʝʣʠ 9 ʤʘʷ 2022 ʛʦʜʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʝʨʝʜ ʧʦʩʘʜʢʦʡ ʟʫʙʢʠ
ʟʘʤʘʯʠʚʘʣʠ ʥʘ 30 ʤʠʥ ʚ ʧʨʝʧʘʨʘʪʝ «ʄʘʢʩʠʤ». ʇʦʩʘʜʢʫ ʟʫʙʢʦʚ ʯʝʩʥʦʢʘ ʷʨʦʚʦʛʦ
ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʩʭʝʤʝ 30ʭ10 ʩʤ. ɿʘ ʩʪʘʥʜʘʨʪ ʙʳʣ ʚʟʷʪ ʨʘʡ-
ʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ ʯʝʩʥʦʢʘ ʷʨʦʚʦʛʦ ʉʦʚʝʪ. ʄʘʩʩʦʚʳʝ ʚʩʭʦʜʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ
ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 25 ʤʘʷ. ʇʦ ʚʩʭʦʜʘʤ ʙʳʣʦ ʚʥʝʩʝʥʦ ʤʠʥʝʨʘʣʴʥʦʝ
ʫʜʦʙʨʝʥʠʝ: ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ 50 ʛ/ʤ2, ʟʘʪʝʤ ʜʚʘ ʨʘʟʘ ʩ ʧʨʦʤʝʞʫʪʢʦʤ
ʚ ʪʨʠ ʥʝʜʝʣʠ ʚʥʝʩʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʫʜʦʙʨʝʥʠʝ «ɸʢʚʘʨʠʥ» N13P41K13 – 30 ʛ/ʤ2.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʦʙ-
ʨʘʟʮʦʚ ʧʨʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʭʨʘʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ.

ʊʘʙʣʠʮʘ
ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʨʦʚʦʛʦ ʯʝʩʥʦʢʘ ʧʨʠ ʨʘʟʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʭʨʘʥʝʥʠʷ

ˉ ʦʙʨʘʟʮʘ,
ʩʦʨʪ

ʃʫʢʦʚʠʮʘ
ɺʳʩʦʪʘ

ʨʘʩʪʝʥʠʷ, ʩʤ
ʏʠʩʣʦ ʣʠʩʪʴʝʚ, ʰʪ. /
ʜʣʠʥʘ, ʩʤ / ʰʠʨʠʥʘ, ʤʤ ʈʘʩʪʝʥʠʝʚʳʩʦʪʘ, ʤʤ /

ʜʠʘʤʝʪʨ, ʤʤ /
ʠʥʜʝʢʩ

ʤʘʩʩʘ, ʛ

ʊʝʧʣʳʡ ʨʝʞʠʤ ʭʨʘʥʝʥʠʷ
ʉʦʚʝʪ

(ʢʦʥʪʨʦʣʴ)
24,1±11,3 /

27,2±1,0 / 0,88 8,3±1,4 35,9±5,7 9,1±0,2/
31,1±1,3/13,1±1,1 6,9±0,6

124 31,6±14,1 /
38,2±2,6 / 0,83 18,8±2,7 22,9±1,6 8,6±0,4/ 38,4±1,4/

18,2±1,3 8,6±0,9

145 29,6±13,2 /
35,6±2,2 / 0,83 13,8±3,5 36,5±1,8 7,4±0,4/ 38,0±1,3/

16,6±1,1 7,2±0,6

146 27,8±12,4 /
35,4±1,7 / 0,79 15,6±4,0 35,5±6,5 9,2±0,4/ 43,4±2,4/

20,0±1,1 9,2±0,4

148 24,2±10,8 /
29,6±1,0 / 0,82 10,8±1,0 24,4±2,6 8,6±0,2/ 35,6±2,0/

14,6±1,1 5,8±0,2

ʉʨʝʜʥʝʝ 27,5 / 33,2 13,5 31,0 8,6/37,3/16,5 7,5
ʍʦʣʦʜʥʳʡ ʨʝʞʠʤ ʭʨʘʥʝʥʠʷ

ʉʦʚʝʪ
(ʢʦʥʪʨʦʣʴ)

18,0±8,0 /
14,4±1,2 / 1,25 1,8±0,4 21,5±1,7 7,8±0,5/ 24,6±0,9/

9,4±0,7 4,2±0,2

124 26,4±11,8 /
34,2±1,4 / 0,77 12,2±0,7 38,4±2,2 9,4±0,2/ 35,3±1,9/

12,0±0,9 8,4±0,5

145 22,4±10,0 /
26,6±0,8 / 0,84 7,2±0,4 26,4±2,1 7,2±0,2/ 29,7±0,8/

8,8±0,4 4,6±0,6

146 22,6±10,1 /
25,4±2,0 / 0,89 8,0±1,1 22,8±3,3 3,8±0,4*/ 29,9±1,3/

8,4±0,7 3,8±0,4

148 22,0±9,8 /
22,2±1,5 / 0,99 5,2±0,6 27,7±3,5 7,4±0,5/ 29,5±1,2/

8,4±0,5 3,8±0,6

ʉʨʝʜʥʝʝ 22,3 / 24,6 6,8 27,4 7,1/29,8/9,4 5,0
* – ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ ʧʨʠ ʈ > 0,95



95

ʂʘʢ ʧʨʠ ʪʝʧʣʦʤ, ʪʘʢ ʠ ʧʨʠ ʭʦʣʦʜʥʦʤ ʨʝʞʠʤʝ ʭʨʘʥʝʥʠʷ ʧʦ ʤʘʩʩʝ ʣʫʢʦʚʠʮʳ
ʚʳʜʝʣʠʣʩʷ ʩʦʨʪʦʦʙʨʘʟʝʮ ˉ 124: 18,8 ʠ 12,2 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʫ ʵʪʦʛʦ ʦʙ-
ʨʘʟʮʘ ʧʨʠ ʦʙʦʠʭ ʨʝʞʠʤʘʭ ʭʨʘʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʚʳ-
ʩʦʪʝ ʠ ʜʠʘʤʝʪʨʫ ʣʫʢʦʚʠʮʳ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʦʨʪʦʦʙʨʘʟʮʘʤʠ
ʩʦʨʪ ʉʦʚʝʪ ʩʬʦʨʤʠʨʦʚʘʣ ʤʝʥʴʰʫʶ ʧʦ ʤʘʩʩʝ ʣʫʢʦʚʠʮʫ ʧʨʠ ʦʙʦʠʭ ʨʝʞʠʤʘʭ ʭʨʘ-
ʥʝʥʠʷ. ʇʦ ʪʦʣʱʠʥʝ ʩʪʝʙʣʷ ʧʨʠ ʪʝʧʣʦʤ ʨʝʞʠʤʝ ʭʨʘʥʝʥʠʷ ʦʪʤʝʯʝʥʦ ʜʚʘ ʩʦʨʪʦʦʙ-
ʨʘʟʮʘ ˉ 146 – 9,2 ʤʤ ʠ ˉ 124 – 8,6 ʤʤ, ʧʨʠ ʭʦʣʦʜʥʦʤ ʥʘʠʙʦʣʴʰʘʷ ʪʦʣʱʠʥʘ
ʩʪʝʙʣʷ ʧʦʣʫʯʝʥʘ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ˉ 124 – 8,4 ʤʤ. ʇʨʠ ʭʦʣʦʜʥʦʤ
ʨʝʞʠʤʝ ʭʨʘʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ «ʯʠʩʣʦ ʣʠʩʪʴʝʚ» ʦʪʤʝʯʝʥ ʚ ʜʠʘʧʘʟʦʥʝ 3,8…9,4 ʰʪ.,
ʜʣʠʥʘ ʣʠʩʪʘ 24,6…35,3 ʩʤ, ʰʠʨʠʥʘ ʣʠʩʪʘ 8,4…12,0 ʤʤ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ
ʩʦʩʪʘʚʠʣʘ 21,5…38,4 ʩʤ. ʇʦʩʣʝ ʪʝʧʣʦʛʦ ʨʝʞʠʤʘ ʭʨʘʥʝʥʠʷ ʨʘʩʪʝʥʠʷ ̫ ʨʦʚʦʛʦ ʯʝʩ-
ʥʦʢʘ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʢʨʝʧʯʝ – ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʦʪ 22,0 ʜʦ 35,9 ʩʤ, ʯʠʩʣʦ ʣʠ-
ʩʪʴʝʚ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 7,4 ʜʦ 9,2 ʰʪ., ʜʣʠʥʘ ʣʠʩʪʘ – 31,1…43,4 ʩʤ, ʰʠʨʠʥʘ ʣʠʩʪʘ
– 13,10…20,0 ʤʤ.

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʫʧʥʦʡ ʣʫʢʦʚʠʮʳ ʠ ʢʨʝʧʢʦʛʦ ʨʘʩʪʝʥʠʷ ʷʨʦ-
ʚʦʛʦ ʯʝʩʥʦʢʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʝʧʣʳʡ ʨʝʞʠʤ ʭʨʘʥʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʫʙʦʨʢʠ ʜʦ
ʧʦʩʘʜʢʠ.
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ʊʦʚʘʨʥʦ-ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʣʦʜʦʚ
ʛʨʫʰʠ ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ

ɸ. ʇ. ʉʦʬʨʦʥʦʚ, ʉ. ɺ. ʌʠʨʩʦʚʘ, ɸ. ɸ. ʈʫʩʠʥʦʚ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʜʝʚʷʪʠ ʩʦʨʪʦʚ ʛʨʫʰʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʪʦʚʘʨʥʦ-ʧʦ-
ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʣʦʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ
ʦʙʣʘʩʪʠ. ɺʳʜʝʣʝʥ ʩʦʨʪ ɺʠʜʥʘʷ ʩ ʨʘʟʤʝʨʦʤ ʧʣʦʜʦʚ ʚʳʰʝ ʩʨʝʜʥʝʛʦ (160 ʛ). ɸʥʘʣʠʟ ʬʦʨʤʳ
ʧʣʦʜʦʚ ʛʨʫʰʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʦʣʣʝʢʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʨʪʘ ʩ ʛʨʫʰʝʚʠʜʥʦʡ (ʏʠʞʦʚʩʢʘʷ, ʇʝ-
ʨʫʥ ʠ ʂʫʧʘʚʘ) ʠ ʫʜʣʠʥʝʥʥʦ-ʛʨʫʰʝʚʠʜʥʦʡ (ʅʘʨʷʜʥʘʷ ɽʬʠʤʦʚʘ, ɺʠʜʥʘʷ) ʬʦʨʤʦʡ. ɼʣʷ ʙʦʣʴ-
ʰʠʥʩʪʚʘ ʩʦʨʪʦʚ (7 ʰʪ.) ʭʘʨʘʢʪʝʨʥʘ ʦʜʥʦʤʝʨʥʦʩʪʴ ʧʣʦʜʦʚ. ʉʦʨʪʘ ʏʠʞʦʚʩʢʘʷ, ʇʝʨʫʥ,
ʅʘʨʷʜʥʘʷ ɽʬʠʤʦʚʘ, ʃʘʨʠʥʩʢʘʷ, ʂʘʨʘʪʘʝʚʩʢʘʷ ʦʪʣʠʯʘʶʪʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʢʦʥʩʠ-
ʩʪʝʥʮʠʝʡ ʧʣʦʜʦʚ ʠ ʩʣʘʙʳʤ ʘʨʦʤʘʪʦʤ. ɺʳʜʝʣʝʥʦ 5 ʩʦʨʪʦʚ (ʏʠʞʦʚʩʢʘʷ, ʅʘʨʷʜʥʘʷ ɽʬʠ-
ʤʦʚʘ (5 ʙʘʣʣʦʚ), ʂʘʨʘʪʘʝʚʩʢʘʷ, ʂʫʧʘʚʘ, ɺʠʜʥʘʷ (4,5 ʙʘʣʣʘ)) ʩ ʜʝʩʝʨʪʥʳʤ ʚʢʫʩʦʤ ʧʣʦʜʦʚ.
ʀʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʛʨʫʰʠ ʚ ʫʩʣʦʚʠʷʭ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʧʨʦ-
ʚʝʜʝʥʦ ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2022 ʛʦʜ. ʉʦʨʪʘ ʛʨʫʰʠ ʥʘʢʘʧʣʠʚʘʶʪ ʚ ʩʨʝʜʥʝʤ 11,35 % ʩʘʭʘʨʦʚ.
ɺʳʜʝʣʝʥʳ 8 ʩʦʨʪʦʚ ʛʨʫʰʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʦʚ (10,32…13,63 %). ʇʦʯʚʝʥʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʚ ʧʣʦʜʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ – ʥʝ ʚʳʜʝʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʩʦʨʪʘ ʩʦ ʩʨʝʜʥʝʡ ʠ ʥʠʟʢʦʡ ʢʠʩʣʦʪʥʦ-
ʩʪʴʶ (ʤʝʥʝʝ 0,5 %). ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʣʦʜʘʭ ʛʨʫʰʠ
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʦʨʪʘʤ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 17,36 % ʩʫʭʠʭ
ʚʝʱʝʩʪʚ. ɿʘ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ ʥʝ ʚʳʜʝʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ
ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʙʦʣʝʝ 10 ʤʛ%). ʋ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʩʘʭʘʨʦ-ʢʠʩʣʦʪʥʳʡ ʠʥʜʝʢʩ
ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 10,27…15,39, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʠʭ ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚʘʭ
ʧʣʦʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦ ʩʦʯʝʪʘʥʠʶ ʢʦʤʧʣʝʢʩʘ
ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʣʦʜʦʚ ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʛʨʫʰʠ:
ʅʘʨʷʜʥʘʷ ɽʬʠʤʦʚʘ, ʇʝʨʫʥ, ʂʫʧʘʚʘ ʠ ʂʘʨʘʪʘʝʚʩʢʘʷ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʝʜʥʷʷ ʤʘʩʩʘ, ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʠʩʣʦʪʥʦʩʪʴ, ʩʫʭʦʝ
ʚʝʱʝʩʪʚʦ, ʬʦʨʤʘ ʧʣʦʜʘ, ʧʦʢʨʦʚʥʘʷ ʦʢʨʘʩʢʘ, ʚʢʫʩ

Commercial and Consumer Qualities and Biochemical Composition
of the Pear Fruits in Conditions of Kirov Region

A. P. Sofronov, S. V. Firsova, A. A. Rusinov
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Abstract: The nine varieties of pear were assessed for the complex of commercial and con-
sumer qualities and biochemical composition of fruit in conditions of Kirov region. The
variety Vidnaya (Prominent) stands out for the above average size of a fruit (160 g). The shape
analysis of pear fruit showed that the varieties with pear-shaped form (Chizhovskaya, Perun and
Kupava) and an elongated pear-shaped form (Naryadnaya Efmiova (Dressy Efimova), Vidnaya
(Prominent)) prevail in the collection. One-dimensionality of fruits is typical for the most varie-
ties (7 pieces). The varieties Chizhovskaya, Perun, Naryadnaya Efimova (Dressy Efimova),
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Larinskaya, Karataevskaya are different in fine-grained texture of fruits and a faint fragrance.
Five varieties (Chizhovskaya, Naryadnaya Efmiova (Dressy Efimova) (5 points), Karataevskaya,
Kupava, Vidnaya (Prominent) (4.5 points)) were distinguished for dessert taste. The study of bi-
ochemical composition of pear fruits in conditions of FARC of the North-East had been held
from 2018 to 2022. The pear varieties accumulate, on average, 11.35 % of
sugars. 8 pear varieties with a high content of sugars (10.32…13.63 %) were distinguished. Soil-
climatic conditions of the region contribute to accumulation of a huge amount of organic acids
in fruits, thus, no variety with middle or low acidity (less than 0.5 %) is allocated.
The analysis of dry matter content in pear fruits showed that on an average the varieties accu-
mulate17.36 % of dry matters. During the research, the varieties with high ascorbic content
(more than 10mg%) weren’t singled out. The sugar-acid index of studied varieties is within
10.27…15.39 that testifies to taste of fruits. As a result of preliminary assessment of combi-nation
of consumer qualities and biochemical composition of fruit, the varieties Naryadnaya Efmiova
(Dressy Efimova), Perun, Kupava and Karataevskaya were distinguished.

Keywords: an average mass, ascorbic acid, acidity, dry matter, fruit shape, coating colour, taste

ɻʨʫʰʘ – ʥʦʚʘʷ ʢʫʣʴʪʫʨʘ ʜʣʷ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ
ʚ ʨʝʝʩʪʨʝ ʩʦʨʪʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ, ʥʘʭʦ-
ʜʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʩʦʨʪ ɺʝʢʦʚʘʷ, ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʚ 2016 ʛʦʜʫ. ɺ ʌɸʅʎ ʉʝ-
ʚʝʨʦ-ɺʦʩʪʦʢʘ ʩʦʨʪʦʠʟʫʯʝʥʠʝ ʛʨʫʰʠ ʚʝʜʝʪʩʷ ʙʦʣʝʝ 15 ʣʝʪ, ʚʳʜʝʣʝʥ ʨʷʜ
ʟʠʤʦʩʪʦʡʢʠʭ, ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʩ ʧʣʦʜʘʤʠ ʭʦʨʦʰʝʛʦ ʚʢʫʩʘ [1]. ɺʢʫʩ ʧʣʦʜʦʚ
ʛʨʫʰʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʩʦʦʪʥʦ-ʰʝ-
ʥʠʝʤ. ʉʦʨʪʘ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʣʦʜʘʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ,
ʩʘʭʘʨʦʚ, ʢʠʩʣʦʪ, ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ [2]. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʣʦʜʦʚ
ʷʚʣʷʝʪʩʷ ʩʦʨʪʦʚʳʤ ʧʨʠʟʥʘʢʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ
ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ [3, 4]. ʉʪʘʙʠʣʴʥʦʩʪʴ ʙʠʦ-
ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʘʜʘʧʪʠʚʥʦʩʪʠ
ʩʦʨʪʘ [5]. ʇʦʥʷʪʠʝ «ʢʘʯʝʩʪʚʦ» ʦʙʲʝʜʠʥʷʝʪ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʧʣʦʜʦʚ. ʆʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʩʧʝʮʠʬʠ-ʯʝ-
ʩʢʠʭ ʜʣʷ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʚʦʡʩʪʚ: ʬʠʟʠʯʝʩʢʠʭ (ʨʘʟʤʝʨ, ʬʦʨʤʘ, ʦʢʨʘʩʢʘ, ʧʨʦʯ-
ʥʦʩʪʴ), ʙʠʦʣʦʛʠʯʝʩʢʠʭ (ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ, ʣʝʞʢʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʢʫʩʦʚʳʭ ʜʦ-
ʩʪʦʠʥʩʪʚ) ʠ ʭʠʤʠʯʝʩʢʠʭ (ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ
ʚʝʱʝʩʪʚ ʚ ʧʣʦʜʘʭ) [6]. ʊʦʚʘʨʥʦʩʪʴ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ ʠʤʝʶʪ
ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝ-
ʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ [7].

ʎʝʣʴ ʨʘʙʦʪʳ – ʠʟʫʯʠʪʴ ʪʦʚʘʨʥʦ-ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʡ ʩʦʩʪʘʚ ʩʦʨʪʦʚ ʛʨʫʰʠ ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʣʦʜʦʚʦ-
ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʛ. ʂʠʨʦʚ). ʆʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ
ʷʚʠʣʠʩʴ 9 ʩʦʨʪʦʚ ʛʨʫʰʠ 2007 ʛ. ʧʦʩʘʜʢʠ: 4 ʩʦʨʪʘ ʩʝʣʝʢʮʠʠ ʌɸʅʎ – ʂʫʧʘʚʘ,
ʇʝʨʫʥ, ʉʚʘʨʦʛ, ʂʘʨʘʪʘʝʚʩʢʘʷ; 2 ʩʦʨʪʘ ʩʝʣʝʢʮʠʠ ʌʅʎ ʩʘʜʦʚʦʜʩʪʚʘ – ʅʘʨʷʜʥʘʷ
ɽʬʠʤʦʚʘ, ɺʠʜʥʘʷ; 2 ʩʦʨʪʘ ʩʝʣʝʢʮʠʠ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʅʀʀ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʢʘʨ-
ʪʦʬʝʣʝʚʦʜʩʪʚʘ (ʬʠʣʠʘʣʘ ʋʨʌɸʅʀʎ ʋʨʆ ʈɸʅ) – ʃʘʨʠʥʩʢʘʷ, ʇʦʚʠʩʣʘʷ.
ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʙʳʣ ʚʟʷʪ ʩʦʨʪ ʩʝʣʝʢʮʠʠ ʈɻɸʋ-ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ –
ʏʠʞʦʚʩʢʘʷ, ʪʘʢ ʢʘʢ ʧʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʝʛʦ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚ-
ʥʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ.
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ʇʦʯʚʘ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʢʘʨʙʦʥʘʪʥʘʷ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʘʷ, ʟʘʣʝʛʘʶʱʘʷ ʥʘ
ʧʝʨʤʩʢʠʭ ʛʣʠʥʘʭ. ɸʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚʳ: ʨʅ 5,6; ʩʦʜʝʨʞʘʥʠʝ
ʈ2ʆ5 – 280, ʂ2ʆ – 200 ʤʛ/ʢʛ ʧʦʯʚʳ.

ʉʭʝʤʘ ʧʦʩʘʜʢʠ 5ʭ6 ʤ. ʇʦʩʘʜʢʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʜʚʫʭʣʝʪʥʠʤʠ ʩʘʞʝʥʮʘʤʠ,
ʧʨʠʚʠʪʳʤʠ ʥʘ ʩʝʤʝʥʥʦʡ ʧʦʜʚʦʡ. ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʧʦʩʪʘ-
ʥʦʚʢʝ ʦʧʳʪʘ – ʦʙʱʝʧʨʠʥʷʪʳʝ ʜʣʷ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʟʦʥʳ ʩʘʜʦʚʦʜʩʪʚʘ ʝʚʨʦ-
ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ.

ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [8]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙ-
ʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft
Office 2007.

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ
ʣʘʙʦʨʘʪʦʨʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠʤʝʪʦʜ ɹʝʨʪʨʘʥʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤʚʳ-
ʩʫʰʠʚʘʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105 ºʉ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ. ɸʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩ-
ʣʦʪʫ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʄʫʨʨʠ, ʢʠʩʣʦʪʥʦʩʪʴ – ʢʘʢ ʦʙʱʫʶ ʪʠʪʨʫʝʤʫʶ ʢʠʩ-
ʣʦʪʥʦʩʪʴ ʧʣʦʜʦʚ ʠ ʦʚʦʱʝʡ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʝʨʠʦʜʘ ʥʘʣʠʚʘ ʛʨʫʰʠ ʚ
2022 ʛ. ʙʳʣʠ ʟʘʩʫʰʣʠʚʳʝ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʤʘʩʩʝ ʧʣʦʜʦʚ ʙʦʣʴ-
ʰʠʥʩʪʚʘ ʩʦʨʪʦʚ. ʅʦ ʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʜʝʣʝʥ ʩʦʨʪ ɺʠʜʥʘʷ ʩ ʨʘʟʤʝʨʦʤ ʧʣʦʜʦʚ
ʚʳʰʝ ʩʨʝʜʥʝʛʦ (151…200 ʛ) (ʪʘʙʣ. 1). ɼʣʷ ʩʦʨʪʘ ʇʝʨʫʥ ʭʘʨʘʢʪʝʨʝʥ ʩʨʝʜʥʠʡ ʨʘʟ-
ʤʝʨ ʧʣʦʜʦʚ (111…150 ʛ). ʋ ʧʷʪʠ ʩʦʨʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʏʠʞʝʚʩʢʘʷ,
ʚ 2022 ʛʦʜʫ ʦʪʤʝʯʝʥ ʨʘʟʤʝʨ ʧʣʦʜʦʚ ʥʠʞʝ ʩʨʝʜʥʝʛʦ (71…110 ʛ). ʉʦʨʪʘ ʉʚʘʨʦʛ
(70 ʛ) ʠ ʇʦʚʠʩʣʘʷ (62 ʛ) ʦʪʣʠʯʠʣʠʩʴ ʤʝʣʢʠʤ ʨʘʟʤʝʨʦʤ ʧʣʦʜʦʚ (41…70 ʛ).

ʊʘʙʣʠʮʘ 1
ʂʨʫʧʥʦʧʣʦʜʥʦʩʪʴ, ʦʜʥʦʤʝʨʥʦʩʪʴ ʠ ʬʦʨʤʘ ʧʣʦʜʦʚ ʛʨʫʰʠ, 2022 ʛ.

ʉʦʨʪ
ʄʘʩʩʘ 1 ʧʣʦʜʘ, ʛ

ʌʦʨʤʘ ʧʣʦʜʘ
ʆʜʥʦʤʝʨ-
ʥʦʩʪʴ
ʧʣʦʜʦʚʩʨʝʜʥʷʷ ʤʘʢʩʠ-

ʤʘʣʴʥʘʷ
ʏʠʞʦʚʩʢʘʷ, ʢ 90 120 ɻʨʫʰʝʚʠʜʥʘʷ

ʆʜʥʦ-ʤʝʨ-
ʥʳʝ

ʅʘʨʷʜʥʘʷ ɽʬʠʤʦʚʘ 100 150 ʋʜʣʠʥʝʥʥʦ-ʛʨʫʰʝʚʠʜʥʘʷ
ʃʘʨʠʥʩʢʘʷ 110 230 ʂʦʨʦʪʢʦʛʨʫʰʝʚʠʜʥʘʷ
ʇʝʨʫʥ 140 210 ɻʨʫʰʝʚʠʜʥʘʷ
ʂʘʨʘʪʘʝʚʩʢʘʷ 86 90 ʐʠʨʦʢʦʛʨʫʰʝʚʠʜʥʘʷ
ʉʚʘʨʦʛ 70 99 ʊʫʧʦʢʦʥʫʩʦʚʠʜʥʳʝ
ʇʦʚʠʩʣʘʷ 62 69 ʆʙʨʘʪʥʦ ʛʨʫʰʝʚʠʜʥʘʷ

ʂʫʧʘʚʘ 82 140 ɻʨʫʰʝʚʠʜʥʘʷ,
ʩʣʝʛʢʘ ʩʢʦʰʝʥʥʘʷ ʅʝʦʜʥʦ-

ʤʝʨʥʳʝɺʠʜʥʘʷ 160 200 ʋʜʣʠʥʝʥʥʦ-ʛʨʫʰʝʚʠʜʥʳʝ

ɸʥʘʣʠʟ ʬʦʨʤʳ ʧʣʦʜʦʚ ʛʨʫʰʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʦʣʣʝʢʮʠʠ ʧʨʝʦʙʣʘʜʘʣʠ ʩʦʨʪʘ
ʩ ʛʨʫʰʝʚʠʜʥʦʡ (ʏʠʞʦʚʩʢʘʷ, ʇʝʨʫʥ ʠ ʂʫʧʘʚʘ) ʠ ʫʜʣʠʥʝʥʥʦ-ʛʨʫʰʝʚʠʜʥʦʡ
(ʅʘʨʷʜʥʘʷ ɽʬʠʤʦʚʘ, ɺʠʜʥʘʷ) ʬʦʨʤʦʡ. ʆʩʪʘʣʴʥʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʝʜʠʥ-
ʩʪʚʝʥʥʦʤ ʯʠʩʣʝ: ʢʦʨʦʪʢʦʛʨʫʰʝʚʠʜʥʘʷ (ʃʘʨʠʥʩʢʘʷ), ʰʠʨʦʢʦʛʨʫʰʝʚʠʜʥʘʷ (ʂʘʨʘ-
ʪʘʝʚʩʢʘʷ), ʪʫʧʦʢʦʥʫʩʦʚʠʜʥʘʷ (ʉʚʘʨʦʛ) ʠ ʦʙʨʘʪʥʦ ʛʨʫʰʝʚʠʜʥʘʷ (ʇʦʚʠʩʣʘʷ).
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ʇʦ ʩʪʝʧʝʥʠ ʦʜʥʦʤʝʨʥʦʩʪʠ ʩʦʨʪʘ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: ʚ ʛʨʫʧʧʫ ʩ
ʦʜʥʦʤʝʨʥʳʤʠ ʧʣʦʜʘʤʠ ʚʦʰʣʠ 7 ʩʦʨʪʦʚ, ʚ ʪ.ʯ. ʢʦʥʪʨʦʣʴʥʳʡ ʩʦʨʪ ʏʠʞʦʚʩʢʘʷ.
ɼʣʷ ʩʦʨʪʦʚ ʂʫʧʘʚʘ ʠ ɺʠʜʥʘʷ ʭʘʨʘʢʪʝʨʥʘ ʥʝʦʜʥʦʤʝʨʥʦʩʪʴ ʧʣʦʜʦʚ.

ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʣʦʜʦʚ ʛʨʫʰʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʦʢʨʘʩʢʦʡ ʠ,
ʦʩʦʙʝʥʥʦ, ʭʘʨʘʢʪʝʨʦʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʦʢʨʦʚʥʦʡ ʦʢʨʘʩʢʠ. ɼʣʷ 6 ʠʟʫʯʝʥʥʳʭ
ʩʦʨʪʦʚ ʭʘʨʘʢʪʝʨʝʥ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ: ʏʠʞʦʚʩʢʘʷ, ʅʘʨʷʜʥʘʷ ɽʬʠ-
ʤʦʚʘ, ʇʝʨʫʥ (5 ʙʘʣʣʦʚ), ʂʫʧʘʚʘ, ʂʘʨʘʪʘʝʚʩʢʘʷ, ɺʠʜʥʘʷ (4,5 ʙʘʣʣʘ).

ʄʷʢʦʪʴ ʧʣʦʜʦʚ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʨʘʟʣʠʯʘʣʘʩʴ ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ: ʜʣʷ
ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ (55,6 %) ʭʘʨʘʢʪʝʨʥʘ ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʣʦʜʦʚ
ʠ ʩʣʘʙʳʡ ʘʨʦʤʘʪ (ʏʠʞʦʚʩʢʘʷ, ʇʝʨʫʥ, ʅʘʨʷʜʥʘʷ ɽʬʠʤʦʚʘ, ʃʘʨʠʥʩʢʘʷ, ʂʘʨʘʪʘʝʚ-
ʩʢʘʷ); ʢʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʤʷʢʦʪʴ ʩʦ ʩʨʝʜʥʠʤ ʘʨʦʤʘʪʦʤ ʦʪʤʝʯʝʥʘ ʫ ʜʚʫʭ ʩʦʨʪʦʚ
(22,2 %) – ʉʚʘʨʦʛ, ʇʦʚʳʩʣʘʷ; ʩʦʨʪʘ ʂʫʧʘʚʘ, ɺʠʜʥʘʷ (22,2 %) ʠʤʝʣʠ ʢʨʫʧʥʦʟʝʨ-
ʥʠʩʪʫʶ ʤʷʢʦʪʴ ʠ ʩʠʣʴʥʳʡ ʘʨʦʤʘʪ.

ɸʥʘʣʠʟ ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ ʧʣʦʜʦʚ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʩʦʨʪʦʚʳʭ ʨʘʟʣʠʯʠʡ.
ʇʷʪʴ ʩʦʨʪʦʚ (ʏʠʞʦʚʩʢʘʷ, ʅʘʨʷʜʥʘʷ ɽʬʠʤʦʚʘ (5 ʙʘʣʣʦʚ), ʂʘʨʘʪʘʝʚʩʢʘʷ, ʂʫʧʘʚʘ,
ɺʠʜʥʘʷ (4,5 ʙʘʣʣʘ)) ʦʪʣʠʯʠʣʠʩʴ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɽʱʝ ʫ
4 ʩʦʨʪʦʚ (ʃʘʨʠʥʩʢʘʷ, ʇʝʨʫʥ, ʉʚʘʨʦʛ (4,0 ʙʘʣʣʘ) ʠ ʇʦʚʠʩʣʘʷ (3,7 ʙʘʣʣʘ) ʦʪʤʝ-
ʯʝʥʳ ʭʦʨʦʰʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʣʦʜʦʚ ʛʨʫʰʠ, 2022 ʛ.

ʉʦʨʪ ɺʥʝʰʥʠʡ
ʚʠʜ, ʙʘʣʣ

ʆʢʨʘʩʢʘ,
ʙʘʣʣ ʂʦʥʩʠʩʪʝʥʮʠʷ ɸʨʦʤʘʪ ɺʢʫʩ,

ʙʘʣʣ
ʏʠʞʦʚʩʢʘʷ, ʢ 5,0 4,0 ʄʝʣʢʦʟʝʨʥʠʩʪʘʷ

ʉʣʘʙʳʡ

5,0
ʅʘʨʷʜʥʘʷ
ɽʬʠʤʦʚʘ 5,0 5,0 ʄʝʣʢʦʟʝʨʥʠʩʪʘʷ ʩ ʥʝʙʦʣʴ-

ʰʠʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ 5,0

ʃʘʨʠʥʩʢʘʷ 4,0 4,0
ʄʝʣʢʦʟʝʨʥʠʩʪʘʷ

4,0
ʇʝʨʫʥ 5,0 5,0 4,0
ʂʘʨʘʪʘʝʚʩʢʘʷ 4,5 4,5 4,5

ʉʚʘʨʦʛ 3,8 3,8 ʂʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʩ ʥʝʙʦʣʴ-
ʰʠʤʠ ʢʘʤʝʥʠʩʪʦʩʪʷʤʠ ʉʨʝʜʥʠʡ 3,8

ʇʦʚʠʩʣʘʷ 4,0 4,0 ʂʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʉʨʝʜʥʠʡ 3,7
ʂʫʧʘʚʘ 4,5 4,5 ʂʨʫʧʥʦʟʝʨʥʠʩʪʘʷ ʉʠʣʴʥʳʡ 4,5
ɺʠʜʥʘʷ 4,5 4,0 ʇʣʦʪʥʘʷ ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ ʉʣʘʙʳʡ 4,5

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʦʜʦʚ ʛʨʫʰʠ ʚ ʫʩʣʦʚʠʷʭ
ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʟʘ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2022 ʛʛ. ʉʦʨʪʘ ʛʨʫʰʠ ʥʘʢʘʧʣʠʚʘʣʠ
ʚ ʩʨʝʜʥʝʤ 11,35 % ʩʘʭʘʨʦʚ (ʪʘʙʣ. 3). ɺʳʜʝʣʝʥʳ 8 ʩʦʨʪʦʚ ʛʨʫʰʠ ʩ ʚʳʩʦʢʠʤ
ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʦʚ (10,32…13,63 %), ʦʜʠʥ ʩʦʨʪ ɺʠʜʥʘʷ (9,61 %) ʠʤʝʝʪ ʩʨʝʜ-
ʥʠʡ ʫʨʦʚʝʥʴ ʩʘʭʘʨʠʩʪʦʩʪʠ (6,0…10,0 %). ɺ ʩʨʝʜʥʝʤ ʧʦ ʢʦʣʣʝʢʮʠʠ ʠʟʤʝʥʯʠʚʦʩʪʴ
ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ ʚʳʩʦʢʘʷ (32,39 %), ʘ ʩʦʨʪ ɺʠʜʥʘʷ (9,9 %), ʦʪʣʠʯʠʣʩʷ ʥʠʟ-
ʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ (V < 10 %). ʉʝʤʴ ʩʦʨʪʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘ-
ʣʠʩʴ ʩʠʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʩʫʤʤʳ ʩʘʭʘʨʦʚ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ
ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ (26,95…43,87 %).



100

ʊʘʙʣʠʮʘ 3
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʣʦʜʦʚ ʛʨʫʰʠ

ʚ ʫʩʣʦʚʠʷʭ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʛ. ʂʠʨʦʚ), 2018…2022 ʛʛ.

ʉʦʨʪ
ʉʘʭʘʨʘ ʂʠʩʣʦʪʥʦʩʪʴ ʉʫʭʦʝ

ʚʝʱʝʩʪʚʦ
ɸʩʢʦʨʙʠʥʦʚʘʷ
ʢʠʩʣʦʪʘ ʉʂʀ

% V, % % V, % % V, % % V, %
ʏʠʞʦʚʩʢʘʷ,
ʢʦʥʪʨʦʣʴ 11,26 43,87 0,82 9,56 17,84 5,79 3,19 39,72 13,73

ʅʘʨʷʜʥʘʷ ɽʬʠ-
ʤʦʚʘ 10,32 39,10 0,86 19,38 16,85 3,84 2,63 37,77 12,00

ʃʘʨʠʥʩʢʘʷ 10,97 35,74 0,89 13,10 17,23 5,95 2,89 49,06 12,32
ɺʠʜʥʘʷ 9,61 9,90 0,82 12,09 16,59 11,94 2,58 63,40 11,71
ʂʫʧʘʚʘ 12,93 39,06 0,84 15,74 17,74 12,65 4,32 25,36 15,39
ʂʘʨʘʪʘʝʚʩʢʘʷ 11,80 30,60 0,79 9,97 14,72 6,25 2,78 84,31 14,94
ʇʝʨʫʥ 11,41 22,48 0,99 10,72 16,45 9,35 3,52 22,82 11,52
ʉʚʘʨʦʛ 11,20 43,84 1,09 7,46 17,63 11,36 2,11 52,94 10,27
ʇʦʚʠʩʣʘʷ 13,63 26,95 1,31 14,0 21,32 6,71 2,29 34,40 10,40

ʉʨʝʜʝʝ 11,35 32,39 0,94 12,45 17,37 8,20 2,92 45,53 -
ʅʉʈ05 - - 0,21 - 3,29 - - - -

ʇʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ
ʚ ʧʣʦʜʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ʊʘʢ, ʫ ʩʦʨʪʦʚ ʉʚʘʨʦʛ, ʇʦ-
ʚʠʩʣʘʷ ʦʪʤʝʯʝʥʘ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʪʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ (Ó 1,00 %), 7 ʩʦʨʪʦʚ ʦʪʣʠ-
ʯʘʣʠʩʴ ʚʳʩʦʢʦʡ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ (0,51…1,00). ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʥʘʢʦʧ-
ʣʝʥʠʷ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʢʦʣʣʝʢʮʠʠ ʩʦʩʪʘʚʠʣʘ 12,45 %. ɺʳʜʝ-
ʣʷʶʪʩʷ ʩʦʨʪʘ ʂʘʨʘʪʘʝʚʩʢʘʷ ʠ ʉʚʘʨʦʛ ʩʦ ʩʣʘʙʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ
(V < 10 %).

ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʣʦʜʘʭ ʛʨʫʰʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʨʝʜ-
ʥʝʤ ʧʦ ʩʦʨʪʘʤ ʥʘʢʘʧʣʠʚʘʝʪʩʷ 17,36 % ʩʫʭʠʭ ʚʝʱʝʩʪʚ. ɺʳʜʝʣʝʥ ʩʦʨʪ
ʇʦʚʠʩʣʘʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (21,32 %,) ʦʩʪʘʣʴʥʳʝ ʩʦʨʪʘ
ʠʤʝʣʠ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ (12,00…15,00 %) – ʂʘʨʘʪʘʝʚʩʢʘʷ
(14,72), ʏʠʞʦʚʩʢʘʷ (17,84 %). ʉʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ – ʜʦʩʪʘʪʦʯʥʦ
ʩʪʘʙʠʣʴʥʳʡ ʧʨʠʟʥʘʢ (V = 8,20 %), ʪʦʣʴʢʦ ʫ ʪʨʝʭ ʩʦʨʪʦʚ (ɺʠʜʥʘʷ (11,94 %), ʂʫ-
ʧʘʚʘ (12,65 %) ʠ ʉʚʘʨʦʛ (11,36 %)) ʦʪʤʝʯʝʥʘ ʩʨʝʜʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦ-
ʢʘʟʘʪʝʣʷ (10,0…20,0 %).

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʚʠʪʘʤʠʥ ʉ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ
ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʦʥʘ ʚʳʧʦʣʥʷʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʨʦʣʴ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ
ʦʨʛʘʥʠʟʤʝ, ʟʘʱʠʱʘʷ ʢʣʝʪʢʠ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ [9]. ʍʦʪʷ
ʧʣʦʜʳ ʛʨʫʰʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʴ ʢʘʢ ʠʩʪʦʯʥʠʢ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ
[8], ʥʦ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ, ʘ ʠʤʝʥʥʦ ʧʨʦʭʣʘʜʥʦʝ ʠ ʜʦʞʜ-
ʣʠʚʦʝ ʣʝʪʦ ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʶ ʚʳʩʦʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘ-
ʤʠʥʘ ʉ. ɿʘ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ (2018…2022 ʛʛ.) ʥʝ ʚʳʜʝʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʩʦʨʪʘ ʩ
ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʙʦʣʝʝ 10 ʤʛ %). ʄʘʢʩʠʤʘʣʴʥʦʝ
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ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʘ ʇʝʨʫʥ (7,92 ʤʛ%) ʚ 2018 ʛ.
ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʚʳʜʝʣʠʣʩʷ ʩʦʨʪ ʂʫʧʘʚʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʘ
ʉ 4,3 ʤʛ %. ʅʘʢʦʧʣʝʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦʩʪʘʪʦʯʥʦ ʥʝʩʪʘʙʠʣʴʥʳʡ ʧʨʠ-
ʟʥʘʢ, ʢʦʪʦʨʳʡ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ,
ʪʘʢ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʢʦʣʣʝʢʮʠʠ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 45,53 %. ʅʘʠʙʦʣʝʝ ʩʪʘ-
ʙʠʣʴʥʳ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʩʦʨʪʘ ʇʝʨʫʥ (22,82 %) ʠ ʂʫʧʘʚʘ (25,36 %).

ɻʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʘʭʘʨʘ ʠ ʢʠʩʣʦʪʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʩʣʘʜʦʩʪʠ
ʧʣʦʜʦʚ ʛʨʫʰʠ, ʜʣʷ ʦʮʝʥʢʠ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʘʭʘʨʦ-ʢʠʩʣʦʪʥʳʡ
ʠʥʜʝʢʩ (ʉʂʀ) [10]. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʉʂʀ
ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 10,27…15,39, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʭʦʨʦʰʠʭ ʚʢʫʩʦʚʳʭ
ʢʘʯʝʩʪʚʘʭ ʧʣʦʜʦʚ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦ ʩʦ-
ʯʝʪʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʣʦ-
ʜʦʚ ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʛʨʫʰʠ ʅʘʨʷʜʥʘʷ ɽʬʠʤʦʚʘ, ʇʝʨʫʥ, ʂʫʧʘʚʘ ʠ ʂʘʨʘʪʘʝʚʩʢʘʷ.
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Some results of study of
narrow-leaved lupine in the Kirov region
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Abstract. The article summarizes the data on the study of narrow-leaved lupine in the
conditions of the Kirov region. The crop was first explored at the Falenki Breeding Station in
1927. A lot of work was done in Vyatka GATU. Currently, the main studies are related to the
accession of modern varieties in the conditions of the Kirov region. Similar work is carried out
in FARC of the North-East.
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ɺ ʈʦʩʩʠʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʦʪʨʘʩʣʝʡ,
ʢʘʢ ʩʢʦʪʦʚʦʜʩʪʚʦ, ʩʚʠʥʦʚʦʜʩʪʚʦ, ʢʦʥʝʚʦʜʩʪʚʦ, ʧʪʠʮʝʚʦʜʩʪʚʦ ʠ ʨʳʙʦʚʦʜʩʪʚʦ. ʅʘ
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʈʦʩʩʠʷ ʚʭʦʜʠʪ ʚ ʜʝʩʷʪʢʫ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʧʦ ʦʙʲʝʤʫ
ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʠ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʠʭ ʝʞʝʛʦʜʥʦʤʫ ʧʨʠʨʦʩʪʫ. ʉʦ-
ʟʜʘʥʠʝ ʧʨʦʯʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʚʠʪʠʷ
ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʪʦʛʦ
ʯʪʦʙʳ ʫʢʨʝʧʠʪʴ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʪʨʝʙʫʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ
ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ (ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʙʦʙʦʚʦ-
ʟʣʘʢʦʚʳʭ ʩʤʝʩʝʡ), ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʧʨʦʪʝʠʥʦʚʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ
ʢʦʨʤʦʚ [1]. ɺ ʈʦʩʩʠʠ ʧʨʦʙʣʝʤʘ ʜʝʬʠʮʠʪʘ ʙʝʣʢʘ ʥʦʩʠʪ ʭʨʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ.
ʇʦʪʨʝʙʥʦʩʪʴ ʩʢʦʪʘ ʚ ʙʝʣʢʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʧʦʣʦʚʠʥʫ, ʧʦʵʪʦʤʫ
ʪʨʝʙʫʶʪʩʷ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ [2].

ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʂʠʨʦʚʩʢʦʡ
ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 67 % ʚʘʣʦʚʦʡ
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ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʘ. ɺʝʜʫʱʝʡ ʧʦʜʦʪʨʘʩʣʴʶ ʷʚʣʷʝʪʩʷ
ʤʦʣʦʯʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ. ʇʦ ʠʪʦʛʘʤ 2021 ʛʦʜʘ ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʷʣʘ 4 ʤʝʩʪʦ
ʚ ʩʪʨʘʥʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʋʜʦʡ ʥʘ
1 ʢʦʨʦʚʫ ʚ 2021 ʛʦʜʫ ʧʨʝʚʳʩʠʣ 8 ʪʳʩ. ʢʛ ʤʦʣʦʢʘ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ
ʨʝʤʦʥʪʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʚ ʧʝʨʝʜʦʚʳʭ ʭʦʟʷʡʩʪʚʘʭ ʦʪ
800 ʛ ʠ ʚʳʰʝ. ʅʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʥʘʭʦʜʠʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʮ. ʇʨʦʠʟʚʦʜʩʪʚʦ
ʤʷʩʘ ʧʨʠʤʝʨʥʦ ʥʘ ʜʚʝ ʪʨʝʪʠ ʧʝʨʝʢʨʳʚʘʝʪ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʝ [3].

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʠ ʚʦ
ʚʩʝʡ ʈʦʩʩʠʠ, ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʢʦʥʮʝʥʪʨʠ-
ʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ. ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʝ ʩʢʦʪʦʚʦʜʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝ-
ʯʝʥʦ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ
ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʘʞʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ.

ʂʦʨʤʦʚʦʡ ʙʝʣʦʢ – ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ
ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɺʳʨʘʱʠʚʘʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ
ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʙʫʜʝʪ ʧʦʢʨʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʨʤʦʚʦʤ
ʙʝʣʢʝ, ʥʦ ʠ ʧʠʱʝʚʦʤ. ʆʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʷʚʣʷʝʪʩʷ
ʣʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ (Lupinus angustifolius L). ɿʥʘʯʠʤʦʩʪʴ ʝʛʦ ʦʙʫʩʣʦʚʣʝʥʘ
ʚʳʩʦʢʠʤʠ ʢʦʨʤʦʚʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʥʠʟʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʚʳʨʘʱʠʚʘʥʠʷ,
ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʠʤʝʥʝʥʠʷ. ʃʶʧʠʥ
ʫʟʢʦʣʠʩʪʥʳʡ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʝʪ
ʙʠʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʘʟʦʪ ʚ ʧʦʯʚʝ, ʫʣʫʯʰʘʝʪ ʬʠʟʠʯʝʩʢʠʝ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ
ʧʦʢʘʟʘʪʝʣʠ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ [4].

ʀʟ ʚʩʝʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʪʦʣʴʢʦ ʣʶʧʠʥ ʩʧʦʩʦʙʝʥ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ
ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʢʦʥʮʝʥʪʨʠ-
ʨʦʚʘʥʥʦʤ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʤ ʙʝʣʢʝ. ɺ ʝʛʦ ʟʝʨʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ
ʠʥʛʠʙʠʪʦʨʳ ʪʨʠʧʩʠʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ ʚ ʩʳʨʦʤ
ʚʠʜʝ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʧʠʥ ʩʣʘʙʦ ʧʦʨʘʞʘʝʪʩʷ ʚʨʝʜʠʪʝ-
ʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʣʝʛʘʝʪ. ʆʙʦʛʘʱʘʝʪ ʧʦʯʚʫ ʤʠʢʨʦ ʠ ʤʘʢʨʦ-
ʵʣʝʤʝʥʪʘʤʠ. ɽʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʥʘ ʩʠʜʝʨʘʣʴʥʳʝ, ʪʘʢ ʠ ʢʦʨʤʦʚʳʝ ʮʝʣʠ.
ʉʝʤʝʥʘ ʣʶʧʠʥʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʥʘʢʘʧʣʠʚʘʶʪ ʜʦ 35…38 % ʙʝʣʢʘ, ʯʪʦ ʥʘ 10 %
ʙʦʣʴʰʝ, ʯʝʤ ʫ ʚʠʢʠ ʠ ʛʦʨʦʭʘ.

ʃʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ – ʭʦʣʦʜʦʩʪʦʡʢʘʷ, ʩʢʦʨʦʩʧʝʣʘʷ ʙʦʙʦʚʘʷ ʢʫʣʴʪʫʨʘ
(ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 80…110 ʜʥʝʡ) ʜʦʩʪʘ-
ʪʦʯʥʦ ʧʨʦʜʫʢʪʠʚʥʘʷ ʠ ʤʘʣʦʘʣʢʦʣʦʠʜʥʘʷ. ʃʶʧʠʥ ʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʧʣʦʜʦ-
ʨʦʜʠʶ ʧʦʯʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʟʝʨʥʦʙʦʙʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɺʦʟʤʦʞʥʦ
ʝʛʦ ʚʳʨʘʱʠʚʘʥʠʝ ʥʘ ʥʠʟʢʦʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ [5].

ʃʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ ʦʪʣʠʯʘʝʪʩʷ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʩʠʤʙʠʦ-
ʪʨʦʬʥʳʤ ʘʟʦʪʥʳʤ ʧʠʪʘʥʠʝʤ. ɹʣʘʛʦʜʘʨʷ ʬʠʢʩʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ ʧʨʠ ʚʳ-
ʨʘʱʠʚʘʥʠʠ ʣʶʧʠʥʘ ʩʥʠʞʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʦʯʚʫ, ʧʦʚʳʰʘʝʪʩʷ
ʧʣʦʜʦʨʦʜʠʝ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ ʧʦʩʝʚʳ ʣʶʧʠʥʘ
ʬʠʢʩʠʨʫʶʪ ʚ ʩʨʝʜʥʝʤ 160…180 ʢʛ/ʛʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ, ʘ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ
ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʜʦ 400 ʢʛ/ʛʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5…10 ʮ
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ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ. ʇʦʵʪʦʤʫ ʦʥ ʤʦʞʝʪ ̫ ʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʝʰʝʚʦʛʦ ʦʨʛʘʥʠ-
ʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ [6].

ɺ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʝ ʣʶʧʠʥʘ ʥʘʯʘʣʦʩʴ ʚ 1927 ʛʦʜʫ ʥʘ ʌʘʣʝʥ-
ʩʢʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ. ʌ.ɸ. ʇʘʰʠʥ ʧʨʦʚʦʜʠʣ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʶ-
ʧʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʣʶʧʠʥʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʝʛʦ ʚ ʧʘʨʫ ʠ ʧʦʜ ʷʨʦʚʳʝ [7].

ɺ 1949…1962 ʛʛ. ʃ.ɸ. ʐʠʣʦʚʦʡ ʚ ʧʠʪʦʤʥʠʢʝ ʢʘʬʝʜʨʳ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ
ʂʠʨʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫ-
ʯʝʥʠʶ ʘʛʨʦʪʝʭʥʠʢʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʥʘ ʩʝʤʝʥʘ. ʀʟʫʯʝʥʦ
ʚʣʠʷʥʠʝ ʷʨʦʚʠʟʘʮʠʠ ʠ ʠʥʦʢʫʣʷʮʠʠ ʩʝʤʷʥ, ʥʦʨʤʳ ʚʳʩʝʚʘ, ʩʨʦʢʠ ʠ ʩʧʦʩʦʙʳ
ʧʦʩʝʚʘ, ʟʥʘʯʝʥʠʝ ʩʝʤʷʥ ʤʝʩʪʥʦʡ ʨʝʧʨʦʜʫʢʮʠʠ, ʚʣʠʷʥʠʝ ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʠ ʣʶ-
ʧʠʥʘ ʥʘ ʢʘʯʝʩʪʚʦ ʩʝʤʷʥ ʠ ʫʨʦʞʘʡ. ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʩ ʩʦʨʪʘʤʠ ʣʶʧʠʥʘ: ʉʠ-
ʥʠʡ 173, ʈʦʟʦʚʳʡ 399, ʅʝʤʯʠʥʦʚʩʢʠʡ 53. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ
ʣʶʧʠʥ ʤʦʞʝʪ ʚʦʟʜʝʣʳʚʘʪʴʩʷ ʥʘ ʩʝʤʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʶʞʥʳʭ ʨʘʡ-
ʦʥʦʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʧʦʚʳʰʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴ-
ʪʫʨʳ, ʨʘʥʥʠʝ ʩʨʦʢʠ ʩʝʚʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʩʝʤʝʥʘ, ʘ ʜʣʷ ʩʠʜʝʨʘʣʴʥʳʭ ʮʝʣʝʡ
ʣʫʯʰʠʤʠ ʩʨʦʢʘʤʠ ̫ ʚʣʷʶʪʩʷ ʩʨʝʜʥʠʝ (12…20 ʤʘʷ), ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʧʦʩʝʚʘ ʩʧʣʦʰ-
ʥʦʡ, ʥʦʨʤʘ ʚʳʩʝʚʘ 2 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʘ, ʨʘʟʜʝʣʴʥʘʷ ʫʙʦʨʢʘ ʣʶʧʠʥʘ ʫʩʢʦ-
ʨʷʝʪ ʩʦʟʨʝʚʘʥʠʝ ʩʝʤʷʥ ʥʘ 8…20 ʜʥʝʡ [7].

ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʣʶʧʠʥʘ ʚ ʨʝʛʠʦʥʝ ʩʚʷʟʘʥʦ ʩ ʨʘʙʦʪʦʡ ɸ. ɸ. ʇʣʘʪʫ-
ʥʦʚʘ ʚ ɺʷʪʩʢʦʡ ɻʉʍɸ. ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʦʮʝʥʢʘ ʚʣʠʷ-
ʥʠʷ ʣʶʧʠʥʦʩʝʷʥʠʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʩʫʧʝʩʯʘ-
ʥʳʭ ʧʦʯʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʚʦʦʙʦ-
ʨʦʪʘ ʩ ʣʶʧʠʥʦʚʳʤ ʧʘʨʦʤ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʯʠʩʪʳʤ ʧʘʨʦʤ
ʠ ʥʝʧʘʨʦʚʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ. ʇʨʠ ʨʘʟʦʚʦʡ ʨʘʟʥʦʛʣʫʙʠʥʥʦʡ ʟʘʜʝʣʢʝ 120 ʪ/ʛʘ
ʥʘʚʦʟʘ, ʪʦʨʬʘ ʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʣʶʧʠʥʘ ʟʘ 11 ʣʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ
ʚ ʩʣʦʝ 0…20 ʩʤ ʚʦʟʨʦʩʣʦ ʩ 1,20 ʜʦ 2,14…2,16 %, ʠ ʩ 0,46 ʜʦ 1,16…1,20 ʚ ʧʦʜʧʘ-
ʭʦʪʥʦʤ ʩʣʦʝ [8].

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ ʚ ʂʠʨʦʚʩʢʦʡ
ʦʙʣʘʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʳ ʩ ʩʦʨʪʦʠʟʫʯʝʥʠʝʤ. ɺ ʢʦʥʮʝ 20 ʚʝʢʘ ʧʦʷʚʠʣʠʩʴ
ʢʦʨʤʦʚʳʝ ʩʦʨʪʘ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʢʘʣʦʠʜʦʚ, ʥʝʨʘʩʪʨʝʩʢʠʚʘʶʱʠʤʠʩʷ
ʙʦʙʘʤʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʝ ʢ ʛʨʠʙʢʦʚʳʤ ʙʦʣʝʟʥʷʤ. ɺ ʈʦʩʩʠʠ ʩʝʣʝʢʮʠʝʡ
ʫʟʢʦʣʠʩʪʥʦʛʦ ʣʶʧʠʥʘ ʟʘʥʠʤʘʶʪʩʷ ɺʅʀʀ ʣʶʧʠʥʘ (ɹʨʷʥʩʢʘʷ ʦʙʣ.,) ʃʝʥʠʥʛʨʘʜ-
ʩʢʠʡ ʅʀʀʉʍ (ɹʝʣʦʛʦʨʢʘ) ʠ ʄʦʩʢʦʚʩʢʠʡ ʅʀʀʉʍ (ʅʝʤʯʠʥʦʚʢʘ). ɺ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ,
ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2021 ʛʦʜ ʚʢʣʶʯʝʥʳ 27 ʩʦʨʪʦʚ ʣʶʧʠʥʘ ʫʟʢʦʣʠʩʪʥʦʛʦ, 7 ʠʟ ʥʠʭ
– ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʠ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʤʦʛʫʪ ʚʳʨʘʱʠʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʜʣʷ ʧʦʣʫʯʝ-
ʥʠʷ ʙʝʣʢʦʚʦʛʦ ʢʦʨʤʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ [9].

ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʥʝ ʚʭʦʜʠʪ ʚ ʟʦʥʫ ʫʩʪʦʡʯʠʚʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʣʶʧʠʥʘ
ʫʟʢʦʣʠʩʪʥʦʛʦ. ʅʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʩʪʦʨʦʥʫ
ʧʦʪʝʧʣʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦ-
ʣʫʯʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʩʝʤʷʥ ʣʶʧʠʥʘ ʚ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.
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ɺ 2017…2019 ʛʛ. ʚ ʌɻɹʆʋ ɺʆ ɺʷʪʩʢʠʡ ɻɸʊʋ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫ-
ʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʪʦʚ ʣʶʧʠʥʘ ʫʟʢʦʣʠʩʪʥʦʛʦ (ɹʨʷʥʩʢʠʡ ʢʦʨʤʦʚʦʡ,
ɹʝʣʦʟʝʨʥʳʡ 110, ɺʠʪʷʟʴ, ʂʨʠʩʪʘʣʣ, ʅʘʜʝʞʜʘ, ʌʘʟʘʥ, ʋʟʢʦʣʠʩʪʥʳʡ 53) ʚ ʫʩʣʦ-
ʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ
ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʣʶʧʠʥʘ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʩʦʨʪʦʚ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʚʷʟʴ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ
ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʫʚʣʘʞʥʝʥʠʝ ʚ ʣʝʪʥʠʝ
ʤʝʩʷʮʳ ʙʳʣʦ ʠʟʙʳʪʦʯʥʳʤ, ʪʘʢ ʢʘʢ ʦʪʤʝʯʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ
ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ [10].

ɺ 2022 ʛʦʜʫ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʚʦʩʧʦʣʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ
ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʨʘʟʣʠʯʥʳʤʠ ʩʦʨʪʘʤʠ ʣʶʧʠʥʘ ʫʟʢʦʣʠʩʪʥʦʛʦ (ʂʨʠʩʪʘʣʣ, ɺʠʪʷʟʴ,
ʉʠʜʝʨʘʪ 6, ɹʨʷʥʩʢʠʡ ʢʦʨʤʦʚʦʡ, ɹʝʣʦʨʦʟʦʚʳʡ 144, ʉʥʝʞʝʪʴ, ɹʝʣʦʟʝʨʥʳʡ 110,
ʉʤʝʥʘ) ʩʝʣʝʢʮʠʠ ʌʅʎ ɺʀʂ ʠʤ. ɺ.ʈ. ɺʠʣʴʷʤʩʘ ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʝʶʪʩʷ ʩʦʨʪʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʡ
ʤʘʩʩʳ ʢʫʣʴʪʫʨʳ. ɺ 2022 ʛ. ʧʨʠʙʘʚʢʫ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʙʦʣʴʰʝ 50 % ʜʘʣʠ ʩʦʨʪʘ:
ɺʠʪʷʟʴ, ʉʤʝʥʘ, ɹʨʷʥʩʢʠʡ ʢʦʨʤʦʚʦʡ, ɹʝʣʦʨʦʟʦʚʳʡ 144.ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʠ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʨʪ
ɹʝʣʦʨʦʟʦʚʳʡ 144 [11].

ɺ 2002…2017 ʛʛ. ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʧʳʪʝ
ʅʀʀʉʍ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʣʝʚʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʧʠʥʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʩʦʨʪʘ ʉʥʝʞʝʪʴ ʥʘ ʩʠʜʝʨʘʣʴ-
ʥʳʝ ʮʝʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʧʦʯʚʫ 12,0…12,5 ʪ/ʛʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-
ʱʝʩʪʚʘ, ʘ ʩ ʥʠʤ 75 ʢʛ/ʛʘ ʘʟʦʪʘ, 15 ʢʛ/ʛʘ ʬʦʩʬʦʨʘ, 32 ʢʛ/ʛʘ ʢʘʣʠʷ. ʇʨʠ ʤʠʥʝʨʘʣʠ-
ʟʘʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʛʫʤʫʩ – 0,72…0,75 ʪ/ʛʘ. ɹʘʣʘʥʩ ʛʫʤʫʩʘ ʚ ʩʠʜʝʨʘʣʴʥʦʤ
ʩʝʚʦʦʙʦʨʦʪʝ ʩ ʣʶʧʠʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʡ [12].

ʀʟʫʯʝʥʠʝ ʣʶʧʠʥʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʚ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ
ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ.ʆʮʝʥʝʥʳ ʩʦʨʪʘ ʉʤʝʥʘ, ɹʝʣʦʟʝʨʥʳʡ 110, ɹʨʷʥʩʢʠʡ ʢʦʨ-
ʤʦʚʦʡ, ɺʠʪʷʟʴ, ʋʟʢʦʣʠʩʪʥʳʡ 53, ʅʘʜʝʞʜʘ, ʉʠʜʝʨʘʪ 46. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʝ ʩʦʨʪʘ – ɹʨʷʥʩʢʠʡ ʢʦʨʤʦʚʦʡ ʠ
ʉʠʜʝʨʘʪ 46 [13].

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʧʠʥ ʫʟʢʦʣʠʩʪʥʳʡ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʙʠʦʣʦ-
ʛʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʦʙʣʘʜʘʷ ʥʠʟʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʚʦʟʜʝ-
ʣʳʚʘʥʠʷ, ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʢ ʧʣʦʜʦʨʦʜʠʶ
ʧʦʯʚ, ʢʦʨʤʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ.ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠ-
ʝʤʦʚ ʧʦʟʚʦʣʷʶʪ ʚʦʟʜʝʣʳʚʘʪʴ ʝʛʦ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʂʠ-
ʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʦ ʨʘʩʰʠʨʝʥʠʶ ʧʣʦʱʘʜʝʡ ʣʶʧʠʥʦʩʝʷʥʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʝʜʦ-
ʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʘʫʯʥʦ
ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ. ʇʦʵʪʦʤʫ ʠʤʝʝʪʩʷ
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʝʤʦʚ ʝʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚ ʪʦʤ
ʯʠʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʦʢʫʣʷʮʠʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ.
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ʀ. ɹ. ʊʨʠʬʫʥʪʦʚʘ, ʊ. ɸ. ɸʩʝʝʚʘ
ʍʘʙʘʨʦʚʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ

ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ,
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʅʀʀʉʍ,

ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ.ʇʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 8
ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʧʣʝʥʯʘʪʦʛʦ ʦʚʩʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʝʣʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʛʦ
ʇʨʠʘʤʫʨʴʷ ʟʘ 2020…2022 ʛʛ. ʇʦʯʚʘ ʩʝʚʦʦʙʦʨʦʪʘ – ʣʫʛʦʚʦ-ʙʫʨʘʷ ʦʧʦʜʟʦʣʝʥʥʦ-ʛʣʝʝʚʘʷ ʪʷ-
ʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ.ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ – ʢʘʨʪʦʬʝʣʴ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʝʣʝʥʦʡ ʤʘʩʩʳ
ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊʫ 56912-2016. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʩʝʛʦ ʥʘʙʦʨʘ
ʩʦʨʪʦʚ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ
ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ –ʇʝʨʝʜʦʚʠʢ (+8,0 %) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ
ʢʦʨʤʦʚʦʡ (+7,8 %) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʝʠʥʘ ʚ ʟʝ-
ʣʝʥʦʡ ʤʘʩʩʝ ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʩʦʨʪʦʚ ʂʘʨʜʠʥʘʣ (+0,6 %), ʇʝʨʝʜʦʚʠʢ (+0,7 %), ɼʘʣʴʥʝʚʦʩʪʦʯ-
ʥʳʡ ʢʦʨʤʦʚʦʡ (+0,9 %), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ (+1,0 %). ʇʨʝʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪ ʧʦ ʩʦ-
ʜʝʨʞʘʥʠʶ ʞʠʨʘ ʊʠʛʨʦʚʳʡ (+0,4 %), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ (+0,4 %), ʠ ɼʘʣʴʥʝʚʦ-
ʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ (+0,6 %). ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ
ʦʚʩʘ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʦʚ ʊʠʛʨʦʚʳʡ (+0,27 ʛ) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ (+0,27 ʛ). ɺʳʩʦʢʦʝ
ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʩʦʨʪʦʚ ʂʘʨʜʠʥʘʣ (+0,33 ʛ), ʇʝʨʝʜʦʚʠʢ (+0,38 ʛ), ɼʘʣʴ-
ʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ (+0,54 ʛ). ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʨʦʪʠʥʘ ʧʨʝʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪ ʇʨʝ-
ʤʴʝʨ (+3,0 ʤʛ) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ (+3,0 ʤʛ). ɺʳʩʦʢʘʷ ʟʦʣʴʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨ-
ʪʦʚ ʂʘʨʜʠʥʘʣ (+1,1 %) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ (+1,4 %). ʄʘʢʩʠʤʘʣʴʥʦʡ
ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʝʡ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ʇʨʝʤʴʝʨ (+1,8 ʤɼʞ) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ
(+1,8 ʤɼʞ). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ (1,29) ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʩʦʨʪʦʚ ʇʨʝ-
ʤʴʝʨ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ. ʇʦ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʇʨʝʤʴʝʨ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ
ʢʦʨʤʦʚʦʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʢʦʨʤʦʚʳʝ ʮʝʣʠ ʚ ʨʝʛʠʦʥʝ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Avena sativa L., ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʢʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ,
ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ (ʆʕ)

Nutritional value and productivity of green mass of varieties
of spring covered oats in the conditions of Middle region

I. B. Trifuntova, T. A. Aseeva
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of the Far Eastern Branch of the RAS
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Abstract: An assessment of the productivity and nutritional value of the green mass of
8 varieties of spring filmy oats of the Far Eastern selection in the conditions of the Middle Amur
Region for 2020…2022 is given. The soil of the crop rotation is meadow-brown podzolized-gley
heavy loamy soil. The predecessor is potatoes. Biochemical analysis of green mass was carried
out according to GOST 56912-2016. The yield of green mass of the entire set of
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varieties was at the level of the standard. Biochemical analysis made it possible to identify
varieties with a high content of dry matter - Peredovik (+8.0 %) and Far East Fodder (+7.8 %)
compared to the standard. The highest amount of protein in the green mass was found in
Cardinal (+0.6 %), Peredovik (+0.7 %), Far Eastern Fodder (+0.9 %), Far Eastern Golden
(+1.0 %). Tigrovy (+0.4 %), Far Eastern Fodder (+0.4 %), and Far Eastern Golden (+0.6 %) ex-
ceeded the standard in terms of fat content. The maximum content of calcium in the green mass
of oats was noted in the varieties Tigrovy (+0.27 g) and Far Eastern Golden (+0.27 g). High
phosphorus content was found in the varieties Cardinal (+0.33 g), Peredovik (+0.38 g), Far East-
ern Fodder (+0.54 g). In terms of carotene content, Premier (+3.0 mg) and Far Eastern Golden
(+3.0 mg) exceeded the standard. High ash content was noted in the varieties Cardinal (+1.1 %)
and Far East Fodder (+1.4 %). The varieties Premier (+1.8 MJ) and Far East Golden (+1.8 MJ)
were distinguished by the maximum exchange energy. The largest number of feed units (1.29)
was found in the varieties Premier, Far East Golden and Far East Fodder. According to a set of
indicators, the varieties Premier, Far Eastern Golden, Far Eastern Fodder for cultivation for
fodder purposes in the region were identified.

Keywords: Avena Sativa L., green mass yield, feed units, digestible protein, metabolic
energy (ME)

ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ
ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʜʦʚʦʣʴ-
ʩʪʚʝʥʥʳʭ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ
ʷʚʣʷʝʪʩʷ ʦʚʝʩ [1]. ɿʝʣʝʥʫʶ ʤʘʩʩʫ ʦʚʩʘ, ʧʦʩʝʷʥʥʦʛʦ ʚʝʩʥʦʡ, ʠʩʧʦʣʴʟʫʶʪ ʚ
ʩʠʩʪʝʤʝ ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʃʝʪʥʠʝ ʧʦʩʝʚʳ ʦʚʩʘ ʠʩʧʦʣʴʟʫʶʪ
ʦʩʝʥʴʶ ʠ ʚ ʥʘʯʘʣʝ ʟʠʤʳ, ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʚʠʜʝ. ɺ 1 ʢʛ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʦʚʩʘ ʚ
ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʠʪʩʷ 0,17 ʢʦʨʤ.ʝʜ., 2…3 % ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ, 0,7 % ʞʠʨʘ,
4…5 % ʢʣʝʪʯʘʪʢʠ, 6…7 % ɹʕɺ, 30 ʤʛ ʢʘʨʦʪʠʥʘ [2]. ʎʝʥʥʦʩʪʴ ʣʶʙʦʡ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʩʪʘʚʦʤ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʠʥʪʝʟʠʨʫʝ-
ʤʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʦʚʩʘ ʩʦʩʪʦʠʪ ʠʟ
40 % ʢʨʘʭʤʘʣʘ, 11…18 % ʙʝʣʢʘ ʠ 4,0…6,5 % ʞʠʨʘ [3]. ɹʝʣʦʢ ʦʚʩʘ ʧʨʝʚʦʩʭʦʜʠʪ
ʙʝʣʦʢ ʧʰʝʥʠʮʳ, ʨʞʠ, ʷʯʤʝʥʷ, ʢʫʢʫʨʫʟʳ, ʧʨʦʩʘ ʧʦ ʢʘʯʝʩʪʚʫ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ
ʩʦʩʪʘʚʘ, ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʧʦʵʪʦʤʫ ʧʨʠʥʷʪ ʟʘ ʤʝʨʠʣʦ
ʧʠʪʘʪʝʣʴʥʦʩʪʠ – ʢʦʨʤʦʚʫʶ ʝʜʠʥʠʮʫ [4]. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʙʦ-
ʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ
ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʚʩʘ, ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʡ ʧʦʜʙʦʨ ʩʦʨʪʦʚ.
ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʦʨʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠ-
ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ, ʪʘʢ ʢʘʢ ʩʦʨʪ ʙʫʜʝʪ ʛʝʥʝʪʠʯʝʩʢʠ ʟʘʱʠʱʝʥʥʳʤ ʦʪ
ʣʠʤʠʪʠʨʫʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʵʪʦʛʦ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ
ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ [5]. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ
ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʪʨʘʩʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʦʙʣʝʤʘ ʢʦʨʤʦʚʦʡ
ʮʝʥʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʦʚʩʘ ʘʢʪʫʘʣʴʥʘ ʠ ʚ ʉʨʝʜʥʝʤ ʇʨʠʘʤʫʨʴʝ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʠʟʫʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʟʝʣʝʥʦʡ
ʤʘʩʩʳ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʧʣʝʥʯʘʪʦʛʦ ʦʚʩʘ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʛʦ ʇʨʠʘʤʫʨʴʷ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2020…2022 ʛʛ.
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʩʦʨʪʘ ʷʨʦʚʦʛʦ ʦʚʩʘ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʩʝʣʝʢʮʠʠ. ʉʪʘʥʜʘʨʪ
– ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ ʄʘʨʰʘʣ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ – ʢʘʨʪʦʬʝʣʴ. ʇʦʯʚʘ ʩʝʚʦʦʙ-
ʦʨʦʪʘ – ʣʫʛʦʚʦ-ʙʫʨʘʷ ʦʧʦʜʟʦʣʝʥʥʦ-ʛʣʝʝʚʘʷ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʘʷ. ʉʦʜʝʨʞʘʥʠʝ
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ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ (ʧʦ ʊʶʨʠʥʫ) ʩʦʩʪʘʚʣʷʝʪ 3,6…3,8 %; pHʩʦʣ. – 5,1…5,3;
ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ – 1,14…2,40 ʤʛ-ʵʢʚ./100 ʛ ʧʦʯʚʳ; P2O5 ʠ ʂ2ʆ
(ʧʦ ʂʠʨʩʘʥʦʚʫ) – 9,9…15,5 ʠ 27,7…30,4 ʤʛ/100 ʛ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʯʝʪ ʫʨʦʞʘʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʟʝʣʝʥʦʡ
ʤʘʩʩʳ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʦʚʩʘ ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʫ ʚʳʤʝʪʳʚʘʥʠʷ ʤʝʪʝʣʢʠ. ɹʠʦʭʠʤʠ-
ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊʫ 56912-2016.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ
ʠʩʩʣʝʜʦʚʘʥʠʡ (2020…2022 ʛʛ.) ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ ʟʘʩʫʰʣʠʚʳʭ ʜʦ ʧʝʨʝʫʚʣʘʞʥʝʥ-
ʥʳʭ ʚ ʬʘʟʫ ʚʳʭʦʜ ʚ ʪʨʫʙʢʫ - ʢʦʣʦʰʝʥʠʝ. ʅʝʫʩʪʦʡʯʠʚʳʡ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝ-
ʞʠʤ ʣʝʪʘ 2020 ʛ. ʩʜʝʨʞʠʚʘʣ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʦʚʩʘ (ʨʠʩ.). ɺ ʠʶʥʝ ʧʨʝ-
ʦʙʣʘʜʘʣʘ ʭʦʣʦʜʥʘʷ ʠ ʜʦʞʜʣʠʚʘʷ ʧʦʛʦʜʘ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ
ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ 11…17 °ʉ, ʯʪʦ ʥʘ 1…4 °ʉ ʥʠʞʝ ʥʦʨʤʳ, ʦʩʘʜʢʦʚ ʟʘ ʵʪʦʪ
ʧʝʨʠʦʜ ʚʳʧʘʣʦ 131 ʤʤ (168 % ʦʪ ʥʦʨʤʳ).

ʈʠʩ. ɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ

ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ 2021 ʠ 2022 ʛʛ. ʦʪʣʠʯʘʣʠʩʴ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝ-
ʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʚʣʘʛʠ ʚ ʬʘʟʫ ʢʦʣʦʰʝʥʠʷ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʪʝʤ-
ʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʚ 2021 ʛʦʜʫ ʧʨʝʚʳʰʘʣʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ
ʟʥʘʯʝʥʠʷ ʥʘ 4,3 °ʉ, ʚ 2022 ʛ. – ʥʘ 3,2 °ʉ. ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʟʘ ɻ ʪʦʪ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ
19,7 ʠ 37,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʯʪʦ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥ-
ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʦʚʩʘ.

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚʩʝʭ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʦʚʩʘ ʚ ʦʧʳʪʝ ʟʘ ʛʦʜʳ
ʠʟʫʯʝʥʠʷ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ. ʈʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʣʠʰʴ ʧʦ ʭʠ-
ʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʟʝʣʝʥʦʡ ʤʘʩʩʳ (ʪʘʙʣ. 1).
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ʊʘʙʣʠʮʘ 1
ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʪʦʚ

ʷʨʦʚʦʛʦ ʧʣʝʥʯʘʪʦʛʦ ʦʚʩʘ (2020…2022 ʛʛ.)

ʉʦʨʪ
ʋʨʦʞʘʡ-
ʥʦʩʪʴ,
ʮ/ʛʘ

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, %
ʩʫʭʦʝ ʚʝ-
ʱʝʩʪʚʦ ʘʟʦʪ ʧʨʦ-

ʪʝʠʥ ʞʠʨ ʢʣʝʪ-
ʯʘʪʢʘ ʟʦʣʘ ɹʕɺ

ʄʘʨʰʘʣ, st 55,2 26,9 0,26 1,6 0,8 4,7 1,7 91,6
ʊʠʛʨʦʚʳʡ 54,3 32,4 0,35 1,9 1,2 4,5 2,2 88,8
ʇʨʝʤʴʝʨ 55,6 30,4 0,42 1,7 0,9 4,0 2,4 89,5
ʕʢʩʧʨʝʩʩ 49,8 26,5 0,28 1,6 0,8 3,9 1,8 88,5
ʂʘʨʜʠʥʘʣ 55,3 32,2 0,37 2,2 0,9 4,7 2,4 90,1
ʇʝʨʝʜʦʚʠʢ 54,2 34,9 0,41 2,3 1,1 4,0 2,2 89,6
ɼɺ ʟʦʣʦʪʦʡ 56,4 33,9 0,35 2,6 1,4 4,7 2,4 91,0
ɼɺ ʢʦʨʤʦʚʦʡ 56,9 34,7 0,41 2,5 1,2 4,6 2,4 90,4

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʩʦʨʪʦʚ ʇʝʨʝ-
ʜʦʚʠʢ (+8,0 %) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ (+7,8 %) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥ-
ʜʘʨʪʦʤ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʦʚ ʇʨʝʤʴʝʨ (+0,16 %),
ʇʝʨʝʜʦʚʠʢ (+0,15 %) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ (+0,15 %). ʅʘʠʙʦʣʴʰʝʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʧʨʦʪʝʠʥʘ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʩʦʨʪʦʚ ʂʘʨʜʠʥʘʣ (+0,6 %),
ʇʝʨʝʜʦʚʠʢ (+0,7 %), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ (+0,9 %), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ
ʟʦʣʦʪʦʡ (+1,0 %). ʇʨʝʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʞʠʨʘ ʩʦʨʪʘ ʊʠʛʨʦʚʳʡ
(+0,4 %), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ (+0,4 %) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ
(+0,6 %). ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʚʘʨʴʠʨʦʚʘʣʦ ʯʫʪʴ ʤʝʥʴʰʝ ʠ ʥʘ
ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʘ ʫ ʚʩʝʛʦ ʥʘʙʦʨʘ ʩʦʨʪʦʚ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʟʦʣʳ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʨ-
ʪʦʚ ʧʨʝʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʟʘʟʦʪʠʩʪʳʭ
ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹʕɺ) ʥʠ ʦʜʠʥ ʩʦʨʪ ʥʝ ʧʨʝʚʳʩʠʣ ʩʪʘʥʜʘʨʪ.

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʟʝʣʝʥʦʡ ʤʘʩʩʝ ʦʚʩʘ ʦʪʤʝʯʝʥʦ
ʫ ʩʦʨʪʦʚ ʊʠʛʨʦʚʳʡ (+0,27 ʛ) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ (+0,27 ʛ) (ʪʘʙʣ. 2). ɺʳ-
ʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʩʦʨʪʦʚ ʂʘʨʜʠʥʘʣ (+0,33 ʛ),ʇʝʨʝʜʦʚʠʢ
(+0,38 ʛ), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ (+0,54 ʛ). ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʨʦʪʠʥʘ ʧʨʝ-
ʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪ ʇʨʝʤʴʝʨ (+3,0 ʤʛ) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ (+3,0 ʤʛ). ʄʘʢ-
ʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʧʨʦʪʝʠʥʘ ʥʘʙʣʶʜʘʣʦʩʴ
ʫ ʇʨʝʤʴʝʨʘ (+1,1 ʠ 1,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʂʘʨʜʠʥʘʣ (+1,1 ʠ 1,1 %), ʇʝʨʝʜʦʚʠʢ
(+1,5 ʠ 1,5 %), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ (+1,3 ʠ 1,3 %), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨ-
ʤʦʚʦʡ (+1,4 ʠ 1,7 %).

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʢʣʝʪʯʘʪʢʠ ʚʩʝ ʩʦʨʪʘ ʫʩʪʫʧʠʣʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʩʦʨʪʫ ʄʘʨ-
ʰʘʣ. ɺʳʩʦʢʘʷ ʟʦʣʴʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʦʚ ʂʘʨʜʠʥʘʣ (+1,1 %) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯ-
ʥʳʡ ʢʦʨʤʦʚʦʡ (+1,4 %). ʄʘʢʩʠʤʘʣʴʥʦʡ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʝʡ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ
ʇʨʝʤʴʝʨ (+1,8 ʤɼʞ) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ (+1,8 ʤɼʞ). ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ (1,29) ʫʩʪʘʥʦʚʣʝʥʦ ʫ ʩʦʨʪʦʚ ʇʨʝʤʴʝʨ, ɼʘʣʴʥʝʚʦʩʪʦʯ-
ʥʳʡ ʟʦʣʦʪʦʡ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʢʦʨʤʦʚʦʡ.
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ʊʘʙʣʠʮʘ 2
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʪʦʚ ʦʚʩʘ (2020…2022 ʛʛ.)

(ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ)

ʉʦʨʪ ʉʘ,
ʛ

ʈ,
ʛ

ʂʘʨʦ-
ʪʠʥ, ʤʛ

ʇʇ,
%

ʇ,
%

ʂ,
%

ɿʦʣʘ,
%

ʆʕ,
ʤɼʞ

ʂʦʨʤ.
ʝʜ.

ʄʘʨʰʘʣ, st 0,46 0,67 11,0 2,0 6,0 17,3 6,3 11,7 1,11
ʊʠʛʨʦʚʳʡ 0,73 0,94 6,0 2,2 6,3 14,1 6,9 12,2 1,20
ʇʨʝʤʴʝʨ 0,68 0,94 14,0 3,1 7,4 11,4 6,4 13,5 1,29
ʕʢʩʧʨʝʩʩ 0,45 086 6,0 1,7 5,8 12,2 6,5 12,0 1,18
ʂʘʨʜʠʥʘʣ 0,64 1,00 8,0 3,1 7,1 12,2 7,4 12,4 1,25
ʇʝʨʝʜʦʚʠʢ 0,55 1,05 11,0 3,5 7,5 11,8 6,5 12,4 1,22
ɼɺ ʟʦʣʦʪʦʡ 0,73 0,72 14,0 3,3 7,3 13,4 6,9 13,5 1,29
ɼɺ ʢʦʨʤʦʚʦʡ 0,67 1,21 11,0 3,4 7,4 15,0 7,4 12,0 1,29

ʇʨʠʤʝʯʘʥʠʷ: ʉʘ – ʢʘʣʴʮʠʡ, ʈ –ʬʦʩʬʦʨ, ʇʇ – ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʇ – ʧʨʦʪʝʠʥ, ʂ – ʢʣʝʪʯʘʪʢʘ,
ʆʕ – ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʢʦʨʤ. ʝʜ. – ʢʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠ-
ʨʦʚʘʥʥʳʤʠ ʥʘ ʢʦʨʤʦʚʳʝ ʮʝʣʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ
ʧʨʠʟʥʘʥʳ ʩʦʨʪʘ ʇʨʝʤʴʝʨ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʟʦʣʦʪʦʡ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ
ʢʦʨʤʦʚʦʡ.
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ʂʦʥʢʫʨʩʥʦʝ ʠʩʧʳʪʘʥʠʝ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ
ʚ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ

ʅ. ɻ. ʊʫʢʪʘʨʦʚʘ
ʋʜʤʫʨʪʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ

ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ,
ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʘʛʨʦʤʝʪʝʦʨʦ-
ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ 36 ʩʦʨʪʦʚ
ʠ ʣʠʥʠʡ ʩʝʣʝʢʮʠʠ ʌʀʎ «ʅʝʤʯʠʥʦʚʢʘ» ʠ 3 ʥʦʤʝʨʘ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠʤ. ʅ. ɺ. ʈʫʜ-
ʥʠʮʢʦʛʦ. ʋʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʠ 2022 ʛ. ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ
ʟʝʨʥʘ ʩ ʭʦʨʦʰʠʤʠ ʭʣʝʙʦʧʝʢʘʨʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʫ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ. ʋʨʦʞʘʡʥʦʩʪʴ
ʟʝʨʥʘ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 4,61 ʜʦ 6,40 ʪ/ʛʘ, ʫ ʩʪʘʥʜʘʨʪʘ ɿʣʘʪʘ ʦʥʘ ʩʦʩʪʘʚʠʣʘ
5,15 ʪ/ʛʘ, ʕʢʘʜʘ 109 – 5,55 ʪ/ʛʘ. ʀʟ ʠʟʫʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʚʳʜʝʣʠʣʘʩʴ ʣʠʰʴ ʦʜʥʘ
ʣʠʥʠʷ 153-18 (h3169) ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 6,40 ʪ/ʛʘ, ʦʙʝʩʧʝʯʠʚʰʘʷ ʜʦʩʪʦʚʝʨʥʫʶ ʧʨʠʙʘʚʢʫ ʥʘ
0,89 ʪ/ʛʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʥʜʘʨʪʫ ʕʢʘʜʘ 109. ʏʝʪʳʨʝ ʣʠʥʠʠ: 214-17 (h3194), 339-17
(h3206), 153-18 (h3169), 170-18 (h3176) ʥʘ 0,62…1,25 ʪ/ʛʘ ʧʨʝʚʳʩʠʣʠ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ
ʩʪʘʥʜʘʨʪ ɿʣʘʪʘ. ɺʳʜʝʣʝʥʳ ʩʦʨʪʘ ʧʦ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡʥʦʩʪʠ
(ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʝʛʦ ʦʟʝʨʥʝʥʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ) –ʖʙʠʣʝʡʥʘʷ 60, ʃʶʙʘʚʘ, 153-
18 (h3169), 170-18 (h3176), 240-18 (h3222), ɹ-4. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʠʠ ʥʘ
ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ
ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ɻʊʂ = 0,41 ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ ʠʩʧʳʪʳʚʘʝʤʳʝ ʩʦʨʪʘ
ʠ ʣʠʥʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʟʝʨʥʦ ʩ ʥʘʪʫʨʦʡ 771…815 ʛ/ʣ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴʶ 92…100 %, ʩ
ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʡʢʦʚʠʥʳ 30,9…42,5 %, ʀɼʂ 56…94 ʝʜ. ʇʦ ʢʘʯʝʩʪʚʫ ʢʣʝʡʢʦʚʠʥʳ 19
ʩʦʨʪʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ Ṏ ʢʣʘʩʩʘ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʢʮʠʷ, ʘʙʠʦʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ,  ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ

Competitive testing of spring wheat varieties in the conditions
of the Udmurt Republic

N. G. Tuktarova
Udmurt Federal Research Center

of the Ural Branch of the RAS, Izhevsk, Russian Federation
Abstract. In order to create new varieties of spring wheat in the agrometeorological

conditions of the Udmurt Republic, field tests of 36 varieties and breeding lines of the
Nemchinovka Plant and 3 numbers of the N.V. Rudnitsky FANC North-East were carried out.
The growing season conditions of 2022 contributed to the formation of a high grain yield with
good baking qualities in all the studied varieties. The grain yield of the studied varieties varied
from 4.61 to 6.40 t/ha, for the Zlata standard it was 5.15 t/ha, Ekada 109 – 5.55 t/ha. From the
studied set of varieties and lines, only one line 153-18 (h3169) with a yield of 6.40 t/ha stood out,
which provided a significant increase of 0.89 t/ha in relation to the Ecada 109 standard. Four
lines: 214-17 (h3194), 339-17 (h3206), 153-18 (h3169), 170-18 (h3176) exceeded the Gold
standard in yield by 0.62…1.25 t/ha. The varieties were identified according to the main elements
of the yield structure (grain weight from the ear, its lake content, weight of
1000 grains) – Jubilee 60, Lyubava, 153-18 (h3169), 170-18 (h3176), 240-18 (h3222), B-4.
It was revealed that in the conditions of Udmurtia on sod-podzolic soils it is possible to obtain
wheat grain for food purposes. With a GTK of 0.41, during the formation and filling of grain,
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the tested varieties and lines formed grain with a nature of 771…815 g/l, a vitreous content of
92…100 %, with a gluten content of 30.9…42.5 %, IDC of 56…94 units. According to the quality
of gluten, 19 varieties meet the requirements of the Ṏ class.

Keywords: selection, abiotic conditions, yield, grain quality

ʂʘʞʜʳʡ ʨʝʛʠʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ
ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʧʦʵʪʦʤʫ ʩʝʣʝʢʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ
ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ
ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ, ʢʦʪʦʨʳʝ ʚ
ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʝʣʠʯʠʥʫ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʚ ʜʘʥʥʦʡ ʧʦʯ-
ʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ [1]. ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ
ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ
ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [2, 3]. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʘʰʥʠ (82 %) ʚ ʋʜʤʫʨʪʩʢʦʡ
ʈʝʩʧʫʙʣʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤʠ ʧʦʯʚʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʛʨʘʥʫʣʦ-
ʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɼʣʷ ʪʘʢʠʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʳ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠ-
ʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʣʦʭʘʷ ʦʩʪʨʫʢʪʫʨʝʥʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʩʦ-
ʢʦʝ ʟʥʘʯʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ [4]. ʇʦʵʪʦʤʫ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʝ ̫ ʚ-
ʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʫʪʝʤ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦ-
ʩʪʘʪʦʯʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʨʠʤʝʥʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ, ʧʦʜʙʦʨʦʤ
ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʜʨʫʛʠʭ ʥʝʦʙʭʦ-ʜʠʤʳʭ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʤʦʞʥʦ ʚʳʨʘʱʠʚʘʥʠʝ ʭʦʨʦʰʝʛʦ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ [5, 6]. ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ ʷʚʣʷʝʪʩʷ
ʮʝʥʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʇʦ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ ʵʪʘ ʢʫʣʴʪʫʨʘ ʚ ʋʜ-
ʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘʥʠʤʘʝʪ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʷʯʤʝʥʷ, ʦʟʠʤʦʡ ʨʞʠ ʠ
ʦʚʩʘ (77,82 ʪʳʩ. ʛʘ, ʠʣʠ 18 % ʦʪ ʟʝʨʥʦʚʦʛʦ ʢʣʠʥʘ). ɸ. ʄ. ʃʝʥʪʦʯʢʠʥ ʠ ɺ. ɺ. ʂʨʘ-
ʩʠʣʴʥʠʢʦʚ [7] ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩʣʝʜʫʝʪ ʦʨʠʝʥ-
ʪʠʨʦʚʘʪʴʩʷ ʥʘ III ʢʣʘʩʩ ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʣʫʯʝʥʦ
ʦʪ ʮʝʥʥʦʛʦ ʧʦ ʢʘʯʝʩʪʚʫ ʩʦʨʪʘ, ʠʤʝʪʴ ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʢʣʝʡʢʦʚʠʥʳ ʥʝ ʤʝʥʝʝ 23 % ʠ
ʥʝ ʥʠʞʝ II ʛʨʫʧʧʳ ʢʘʯʝʩʪʚʘ, ʥʘʪʫʨʫ ʥʝ ʤʝʥʝʝ 710 ʛ/ʣ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʧʨʦʚʝʩʪʠ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ
ʤʘʪʝʨʠʘʣʘ ʌʀʎ «ʅʝʤʯʠʥʦʚʢʘ» ʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠʤʝʥʠ ʅ.ɺ. ʈʫʜʥʠʮ-
ʢʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯ-
ʚʘʭ ʚ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ
36 ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʩʝʣʝʢʮʠʠ ʌʀʎ «ʅʝʤʯʠʥʦʚʢʘ» ʠ 3 ʥʦʤʝʨʘ ʌɸʅʎ ʉʝʚʝʨʦ-
ɺʦʩʪʦʢʘ ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝ-
ʩʢʠʤ ʫʢʘʟʘʥʠʷʤ [8, 9]. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʥʝʩʝʥʥʳʡ ʚ
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʶ ʧʦ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʦʨʪ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʕʢʘʜʘ 109 ʠ ʚʳʩʦʢʦ-
ʫʨʦʞʘʡʥʳʡ ʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ ɿʣʘʪʘ ʩʝʣʝʢʮʠʠ ʌʀʎ «ʅʝʤʯʠʥʦʚʢʘ». ʀʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʋʜʤʫʨʪʩʢʦʛʦ ʅʀʀʉʍ – ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟ-
ʜʝʣʝʥʠʷ ʋʜʤʌʀʎ ʋʨʦ ʈɸʅ. ʇʦʯʚʘ ʩʨʝʜʥʝʦʢʫʣʴʪʫʨʝʥʥʘʷ, ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ,
ʤʘʣʦʛʫʤʫʩʠʨʦʚʘʥʥʘʷ (1,9…2,6 %), ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʦʪ ʧʦʚʳ-
ʰʝʥʥʦʛʦ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ (174…453 ʤʛ/ʢʛ ʧʦʯʚʳ), ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ – ʦʪ
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ʩʨʝʜʥʝʛʦ ʜʦ ʚʳʩʦʢʦʛʦ (120…242ʤʛ/ʢʛ ʧʦʯʚʳ), pHkcl – 5,3…6,6. ʇʦʩʝʚ ʧʨʦʚʝʜʝʥ 8
ʤʘʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʝʷʣʢʦʡ «ʂʣʝʥ-1,5», ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 10,5 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ
3-ʢʨʘʪʥʘʷ, ʥʦʨʤʘ ʚʳʩʝʚʘ 4,0 ʤʣʥ/ʛʘ. ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʧʦʜ ʢʫʣʴʪʠʚʘʮʠʶ ʚʥʝʩʣʠ
ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ N16P16K16. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʩʦʨʥʷʢʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ
ʦʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʛʝʨʙʠʮʠʜʦʤ ɻʝʨʙʠʪʦʢʩ-ʃ, ɺʈʂ (1ʣ/ʛʘ) + ʄʘʛʥʫʤ, ɺɼɻ
(0,1 ʢʛ/ʛʘ). ʋʙʦʨʢʫ ʧʨʦʚʦʜʠʣʠ ʢʦʤʙʘʡʥʦʤ ʉʘʤʧʦ-130. ʄʝʪʦʜ ʫʯʝʪʘ ʫʨʦʞʘʡʥʦ-
ʩʪʠ ʟʝʨʥʘ ʜʚʦʡʥʦʡ: ʩʧʣʦʰʥʦʡ ʩ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʸʪʦʤ ʥʘ
ʩʪʘʥʜʘʨʪʥʫʶ 14 % ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʠ 100 % ʯʠʩʪʦʪʫ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʦʙʥʳʤ ʩʥʦʧʘʤ
[10].

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʜʘʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚʳʧʘʜʘʝʪ 200…260 ʤʤ
ʦʩʘʜʢʦʚ, ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʩʚʳʰʝ +10 °ʉ) ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1950 °ʉ,
ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ – 1,0…1,4.

ɺ 2022 ʛ. ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʙʳʣ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ
ʷʨʦʚʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʘʧʨʝʣʝ
ʩʦʩʪʘʚʠʣʘ 4,9 °ʉ, ʯʪʦ ʥʘ 1,4 °ʉ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ. ʆʩʘʜʢʦʚ ʟʘ
ʤʝʩʷʮ ʚʳʧʘʣʦ 52 ʤʤ, 179 % ʥʦʨʤʳ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ
ʚ ʧʝʨʠʦʜ ʧʦʩʝʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳʩʪʨʦʤʫ ʧʨʦʨʘʩʪʘʥʠʶ ʩʝʤʷʥ. ʇʦʣʥʳʝ ʚʩʭʦʜʳ
ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ (18 ʤʘʷ). ɺʣʘʞʥʘʷ
ʠ ʧʨʦʭʣʘʜʥʘʷ ʧʦʛʦʜʘ ʚ ʤʘʝ ʠ ʠʶʥʝ (ɻʊʂ 1,57…2,33) ʧʨʠʚʝʣʘ ʢ ʭʦʨʦʰʝʤʫ ʬʦʨ-
ʤʠʨʦʚʘʥʠʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʢʫʱʝʥʠʶ ʨʘʩʪʝʥʠʡ (ʪʘʙʣ.).

ʊʘʙʣʠʮʘ
ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 2022 ʛ.

ʄʝʩʷʮ ʉʫʤʤʘ
ʪʝʤʧʝʨʘʪʫʨ, °ʉ

ʉʫʤʤʘ
ʦʩʘʜʢʦʚ, ʤʤ ɻʊʂ ʇʨʠʤʝʯʘʥʠʝ

ʄʘʡ 288 45,1 1,57 ɼʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʡ
ʀʶʥʴ 472 110 2,33 ʇʝʨʝʫʚʣʘʞʥʝʥʥʳʡ
ʀʶʣʴ 609 24,8 0,41 ɿʥʘʯʠʪʝʣʴʥʦ ʟʘʩʫʰʣʠʚʳʡ
ɸʚʛʫʩʪ 620 1,4 0,02 ɿʥʘʯʠʪʝʣʴʥʦ ʟʘʩʫʰʣʠʚʳʡ
ʉʝʥʪʷʙʨʴ 315 54,9 1,74 ʇʝʨʝʫʚʣʘʞʥʝʥʥʳʡ
ɿʘ ʚʝʛʝʪʘʮʠʶ 1989 181,3 0,91 ɿʘʩʫʰʣʠʚʳʡ

ɼʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʩʣʦʞʠʣʠʩʴ ʠ ʚ ʧʝʨʠʦʜʳ
ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ. ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʣʝʪʘ, ʥʘʦʙʦʨʦʪ ʙʳʣʘ ʟʘ-
ʩʫʰʣʠʚʦʡ, ɻʊʂ ʚ ʠʶʣʝ ʩʦʩʪʘʚʠʣ 0,41, ʚ ʘʚʛʫʩʪʝ – 0,02, ʥʦ ʟʘʧʘʩʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ
ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʦʢʘʟʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʦʨʦʰʝʡ ʫʨʦʞʘʡʥʦʩʪʠ
ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ (20,3…20,7 °ʉ)
ʫʩʢʦʨʠʣʘ ʨʘʟʚʠʪʠʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʣʫʯʝʥʠʶ ʟʝʨʥʘ
ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ. ɺʣʘʞʥʦʩʪʴ ʟʝʨʥʘ ʧʨʠ ʫʙʦʨʢʝ ʩʦʩʪʘʚʠʣʘ ʥʝ ʙʦʣʝʝ 12 %.

ɺ ʧʠʪʦʤʥʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʠʟʫʯʘʣʠ 36 ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ
ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʌʀʎ «ʅʝʤʯʠʥʦʚʢʘ» ʠ 3 ʥʦʤʝʨʘ ʌɸʅʎ
ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ɿʣʘʪʘ ʠ
ʕʢʘʜʘ 109.
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ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʇʦʣʥʳʝ ʚʩʭʦʜʳ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ
18 ʤʘʷ, ʢʫʱʝʥʠʝ – 2…3 ʠʶʥʷ, ʬʘʟʘ ʢʦʣʦʰʝʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘʩʪʫʧʠʣʘ 6…13 ʠʶʣʷ,
ʚʦʩʢʦʚʘʷ ʩʧʝʣʦʩʪʴ – 10…16 ʘʚʛʫʩʪʘ.ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʚʳʷʚʣʝʥʳ ʩʦʨʪʘ
ʠ ʣʠʥʠʠ ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʅʘʠʙʦʣʝʝ
ʨʘʥʥʝʝ ʢʦʣʦʰʝʥʠʝ (6…8 ʠʶʣʷ) ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʦʚ ʄʦʩʢʦʚʩʢʘʷ 35, ʄʀʉ, ʃʠʟʘ,
ʈʘʜʤʠʨʘ, ɸʛʨʦʩ, ʣʠʥʠʡ – 459-15 (h2788), 460-15 (h2788), 153-18 (h3169), 170-18
(h3176), 298-18 (h3232), 301-18 (h3232) ʠ ʩʪʘʥʜʘʨʪʘ ɿʣʘʪʘ, ʯʪʦ ʥʘ 4…6 ʜʥʝʡ
ʨʘʥʴʰʝ ʩʦʨʪʘ ʕʢʘʜʘ 109 (ʩʪʘʥʜʘʨʪ 2). ʈʘʥʥʝʝ ʩʦʟʨʝʚʘʥʠʝ ʨʘʩʪʝʥʠʡ (ʚʦʩʢʦʚʘʷ ʩʧʝ-
ʣʦʩʪʴ 10 ʘʚʛʫʩʪʘ) ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʦʚ ʃʠʟʘ, ɿʣʘʪʘ, ʈʘʜʤʠʨʘ ʠ
ʣʠʥʠʠ 302-18 (h3232). ʇʝʨʠʦʜ ʦʪ ʚʩʭʦʜʦʚ ʜʦ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʩʦʩʪʘʚʠʣ 83 ʜʥʷ.
ʅʘ 6 ʜʥʝʡ ʧʦʟʞʝ ʬʘʟʘ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʘ ʃʘʜʘ ʠ ʣʠʥʠʡ 236-18,
240-18 (h3222), 272-18 (h3227).

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ. ʍʦʪʷ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʚ 2022
ʛʦʜʫ ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʩʪʝʙʣʝʩʪʦʡ (88…127 ʩʤ), ʧʦʣʝʛʘʥʠʷ
ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʩʝʚʘʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʪʝʙʣʝʩʪʦʡ ʠʤʝʣʠ
ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 35 (125 ʩʤ), ɸʛʨʦʩ, ʄʀʉ, ʋ-259 – 120 ʩʤ, ʣʠʥʠʠ 236-18
(h3232) – 127 ʩʤ, 460-15 (h2788) – 122 ʩʤ, 170-18 (h3176) – 121 ʩʤ. ʅʠʟʢʦʨʦʩ-
ʣʳʤʠ ʙʳʣʠ ʩʦʨʪʘ ʃʠʟʘ (89 ʩʤ), ʄʘʨʬʘ (88 ʩʤ) ʠ 339-17 (h3206) – 89 ʩʤ. ɺʳʩʦʪʘ
ʨʘʩʪʝʥʠʡ ʫ ʩʪʘʥʜʘʨʪʦʚ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ 114…116 ʩʤ.

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ. ɺ ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ, ʢʦʣʦʰʝʥʠʝ - ʤʦʣʦʯʥʘʷ
ʩʧʝʣʦʩʪʴ ʟʝʨʥʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʫʯʝʪ ʧʦʨʘʞʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ,
ʨʞʘʚʯʠʥʦʡ ʠ ʩʝʧʪʦʨʠʦʟʦʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʚ ʧʦʩʝʚʘʭ ʚ ʬʘʟʝ
ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʩʦʩʪʘʚʠʣʦ 10…25 %, ʢ ʬʘʟʝ ʢʦʣʦʰʝʥʠʝ - ʤʦʣʦʯʥʘʷ ʩʧʝʣʦʩʪʴ
ʟʝʨʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝʩʢʦʣʴʢʦ ʚʦʟʨʦʩʣʘ. ʄʝʥʝʝ ʫʩʪʦʡʯʠ-
ʚʳʤʠ (5 ʙʘʣʣʦʚ) ʢ ʵʪʦʡ ʙʦʣʝʟʥʠ ʙʳʣʠ ʩʦʨʪʘ ʃʘʜʘ, ʇʨʠʦʢʩʢʘʷ, ʃʶʙʘʚʘ, ʈʀʄɸ,
ɸʛʘʪʘ ʠ ɸʌʀ-2. ʅʘ 10 ʩʦʨʪʘʭ ʧʦʨʘʞʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʤʫʯʥʠʩʪʦʡ ʨʦʩʦʡ ʥʝ
ʥʘʙʣʶʜʘʣʠ. ɹʫʨʦʡ ʨʞʘʚʯʠʥʳ ʥʘ ʧʦʩʝʚʘʭ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ
(5…10%) ʠ ʥʝ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ.

ʋʨʦʞʘʡʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚ ʦʮʝʥʢʝ ʩʦʨʪʘ ʷʚʣʷʝʪʩʷ
ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʵʣʝʤʝʥʪʳ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʠʟʫʯʘʝʤʳʭ ʩʦʨ-
ʪʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 4,61 ʜʦ 6,40 ʪ/ʛʘ, ʫ ʩʪʘʥʜʘʨʪʘ ɿʣʘʪʘ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 5,15 ʪ/ʛʘ,
ʕʢʘʜʘ 109 – 5,55 ʪ/ʛʘ. ɺʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ (5,77…6,40 ʪ/ʛʘ)
ʩʬʦʨʤʠʨʦʚʘʣʠ ʯʝʪʳʨʝ ʣʠʥʠʠ – 214-17 (h3194), 339-17 (h3206), 153-18 (h3169),
170-18 (h3176). ʇʨʠʙʘʚʢʘ ʟʝʨʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʘʥʜʘʨʪʫ ɿʣʘʪʘ ʩʦʩʪʘʚʠʣʘ
0,62…1,25 ʪ/ʛʘ. ɼʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʕʢʘʜʘ 109 ʧʦ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʠ ʦʙʝʩʧʝʯʠʣʠ ʣʠʰʴ ʧʦʩʝʚʳ ʣʠʥʠʠ153-18 (h3169) ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 6,40 ʪ/ʛʘ.ʋʨʦ-
ʞʘʡʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʥʦʤʝʨʦʚ ʂʠʨʦʚʩʢʦʡ ʩʝʣʝʢʮʠʠ ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ
ʩʪʘʥʜʘʨʪʦʚ ɿʣʘʪʘ ʠ ʕʢʘʜʘ 109 ʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 5,00 ʜʦ 5,56 ʪ/ʛʘ.

ɺ ʩʝʣʝʢʮʠʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʢʘʢʠʭ
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʟʘ ʩʯʝʪ ʢʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʚʝʣʠʯʠʚʘʣʘʩʴ
ʫʨʦʞʘʡʥʦʩʪʴ. ɸʥʘʣʠʟ ɻ ʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ
ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʨʘʟʨʝʞʝʥʥʳʭ
ʧʦʩʝʚʘʭ (131…219 ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2) ʟʘ ʩʯʝʪ ʭʦʨʦʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ
(2,2…3,5 ʰʪ.) ʧʦʩʝʚʳ ʢ ʫʙʦʨʢʝ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʳʡ ʩʪʝʙʣʝʩʪʦʡ
(367…661 ʰʪ./ʤ2). ɺ ʢʦʣʦʩʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʦʪ 21 ʜʦ 36 ʰʪʫʢ ʢʨʫʧʥʳʭ ʟʝʨʝʥ,



116

ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʘ ʦʪ 32,00 ʜʦ 44,70 ʛ. ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦ-
ʣʦʩʘ ʫ ʩʪʘʥʜʘʨʪʘ ɿʣʘʪʘ ʩʦʩʪʘʚʠʣʠ 27 ʟʝʨʝʥ ʠ 39,81 ʛ, ʫ ʩʪʘʥʜʘʨʪʘ ʕʢʘʜʘ 109 – 25
ʟʝʨʝʥ ʠ 44,69 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʩʦʢʦʡ ʦʟʝʨʥʝʥʥʦʩʪʴʶ ʢʦʣʦʩʘ (ʙʦʣʝʝ 33 h ʪ.) ʦʙ-
ʣʘʜʘʣʠ ʩʦʨʪ ʖʙʠʣʝʡʥʘʷ 60, ʣʠʥʠʠ – 214-17 (h3194), 236-18 (h3222), 272-18
(h3227), 170-18 (h3176) ʠ ʥʦʤʝʨ ʋ-103. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʦʝ ʟʝʨʥʦ ʙʳʣʦ ʩʬʦʨʤʠ-
ʨʦʚʘʥʦ ʫ ʣʠʥʠʠ 170-18 (h3176), ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʩʦʩʪʘʚʠʣʘ 44,70 ʛ, ʯʪʦ ʥʘ
ʫʨʦʚʥʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʪʘʥʜʘʨʪʘ ʕʢʘʜʘ 109. ʊʘʢʞʝ ʢʨʫʧʥʳʤ ʟʝʨʥʦʤ (ʤʘʩʩʘ
1000 ʟʝʨʝʥ ʚʳʰʝ 40 ʛ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʦʨʪʘ ʄʦʩʢʦʚʩʢʘʷ 35, ʃʘʜʘ, ʃʶʙʘʚʘ,
ɸʛʘʪʘ, ʣʠʥʠʠ 459-15, 460-15 (h2788), 172-15 (h3025), 170-18 (h3176) ʠ 240-18
(h3222) ʠ ʥʦʤʝʨ ɹ-4.

ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʩʦʨʪʘ ʠ ʣʠʥʠʠ ʚ ʧʠʪʦʤʥʠʢʝ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ
ʩʬʦʨʤʠʨʦʚʘʣʠ ʟʝʨʥʦ ʩ ʚʳʩʦʢʦʡ ʥʘʪʫʨʦʡ. ʇʨʠ ʙʘʟʠʩʥʦʡ ʥʦʨʤʝ 730 ʛ/ʣ, ʥʘʪʫʨʥʘʷ
ʤʘʩʩʘ ʧʦʣʫʯʝʥʥʦʛʦ ʟʝʨʥʘ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʣʠʥʠʡ ʩʦʩʪʘʚʠʣʘ ʦʪ 771 ʜʦ 815 ʛ/ʣ.
ʉʪʝʢʣʦʚʠʜʥʦʩʪʴ ʟʝʨʥʘ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 92…100 %, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʣʝʡʢʦʚʠʥʳ
ʚ ʟʝʨʥʝ – 30,9…42,5 %, ʀɼʂ – 56…94 ʝʜ. ʇʦ ʢʘʯʝʩʪʚʫ ʢʣʝʡʢʦʚʠʥʳ 19 ʩʦʨʪʦʚ
ʦʪʥʝʩʝʥʳ ʢ ︠ ʛʨʫʧʧʝ.

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ
ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʟʝʨʥʦʤ ʧʰʝʥʠʮʳ ʟʘ ʩʯʝʪ ʤʝʩʪʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʧʦʯʚʝʥʥʦ-ʢʣʠ-
ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 2022 ʛ. ʠʟʫʯʝʥʳ ʠ ʚʳʷʚʣʝʥʳ ʩʦʨʪʘ
ʠ ʣʠʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʩʦʯʝʪʘʶʱʠʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʭʦʨʦʰʠʤʠ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ. ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʠ ʚʳʩʦʢʫʶ
ʫʨʦʞʘʡʥʦʩʪʴ (5,77…6,40 ʪ/ʛʘ) ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʣʠʥʠʠ
214-17 (h3194), 339-17 (h3206), 153-18 (h3169), 170-18 (h3176). ɼʣʷ ʚʳʷʚʣʝʥʠʷ
ʩʦʨʪʦʚ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʢʦʥʢʫʨʩʥʦʝ
ʠʩʧʳʪʘʥʠʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʦ.
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ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ ʩʝʣʝʢʮʠʠ ʌɻɹʅʋ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ

ɽ. ʄ. ʌʝʱʝʥʢʦ
ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʩʝʣʝʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ

ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ
ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʌɻɹʅʋ ʌʅʎ
ʉʘʜʦʚʦʜʩʪʚʘ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ
ʫʜʝʣʝʥʦ ʫʩʠʣʝʥʠʶ ʧʨʠʟʥʘʢʦʚ ʘʜʘʧʪʠʚʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ
ʚʩʪʫʧʣʝʥʠʷ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ (ʨʘʥʥʠʝ ʠʣʠ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ
ʧʨʦʠʟʚʦʜʩʪʚʦʤ) ʩʨʦʢʦʤ ʩʦʟʨʝʚʘʥʠʷ, ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴʶ, ʫʣʫʯʰʝʥʥʳʤʠ ʚʢʫʩʦʚʳʤʠ
ʢʘʯʝʩʪʚʘʤʠ ʧʣʦʜʦʚ. ʅʦʚʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ ʩʝʣʝʢʮʠʠ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ
ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʭʦʨʦʰʠʤʠ ʪʦʚʘʨʥʳʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ
ʧʣʦʜʦʚ, ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʇʨʝʜʣʦʞʝʥʳ ʩʦʨʪʘ ʷʙʣʦʥʠ, ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʝ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ. ʇʨʠ ʦʪʙʦʨʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ
ʩʦʨʪʦʚ ʫʯʪʝʥʳ ʦʩʥʦʚʥʳʝ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʨʝʛʠʦʥʘ. ʇʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ
6 ʩʦʨʪʦʚ ʷʙʣʦʥʠ ʩʝʣʝʢʮʠʠ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ: ɸʨʢʘʜʠʢ
(ʣʝʪʥʠʡ), ʄʘʨʘʪ ɹʫʩʫʨʠʥ (ʦʩʝʥʥʠʡ), ʃʝʛʝʥʜʘ (ʨʘʥʥʝʟʠʤʥʠʡ), ɻʦʨʜʝʝʚʩʢʦʝ, ʄʘʷʢ ɿʘʛʦʨʴʷ
(ʟʠʤʥʠʡ), ʇʦʜʘʨʦʢ ɻʨʘʬʩʢʦʤʫ (ʧʦʟʜʥʝʟʠʤʥʠʡ). ʉʦʨʪ ɸʨʢʘʜʠʢ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ
ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʣʦʜʦʚ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʘʨʰʝ. ʉʦʨʪ ʄʘʨʘʪ
ɹʫʩʫʨʠʥ ʠʥʪʝʨʝʩʝʥ ʚʳʩʦʢʠʤʠ ʚʢʫʩʦʚʳʤʠ ʠ ʪʦʚʘʨʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʧʣʦʜʦʚ, ʚʳʩʦʢʦʡ
ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʛʘʙʠʪʫʩʦʤ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʫʢʘʨʣʠʢʘ, ʨʝʛʫʣʷʨʥʳʤ ʧʣʦʜʦʥʦʰʝʥʠʝʤ,
ʚʳʩʦʢʦʡ ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʘʨʰʝ. ɼʣʷ ʩʦʨʪʘ ʃʝʛʝʥʜʘ ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʠʝ ʮʝʥʥʳʝ
ʧʨʠʟʥʘʢʠ, ʢʘʢ ʚʳʩʦʢʘʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʢʘʯʝʩʪʚʘ ʧʣʦʜʦʚ, ʧʦʣʝʚʘʷ
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʰʝ. ʉʦʨʪʫ ɻʦʨʜʝʝʚʩʢʦʝ ʧʨʠʩʫʱʠ ʪʘʢʠʝ ʮʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ
ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʘʨʰʝ, ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ ʠ
ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʠ ʧʣʦʜʦʚ. ʄʘʷʢ ɿʘʛʦʨʴʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ,
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ. ɼʣʷ ʩʦʨʪʘ ʇʦʜʘʨʦʢ ɻʨʘʬʩʢʦʤʫ ʭʘʨʘʢʪʝʨʥʳ
ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ: ʚʳʩʦʢʘʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʦʡʯʠʚʦʩʪʴ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʨʦʢ ʩʦʟʨʝʚʘʥʠʷ

Promising varieties of apple trees of selection of FSBSO ARHCBAN

E. M. Feshchenko
Federal Horticulture Center for Breeding,

Agrotechnology and Nursery
Moscow, Russian Federation

Abstract. As a result of many years of breeding work, new varieties of apple trees have
been created in the Federal Horticulture Center for Breeding, Agrotechnology and Nyrsery
(ARHCBAN). The main attention in the breeding process is paid to strengthening the signs of
adaptability in combination with the optimal time of entry into fruiting (early or late terms,
as the most demanded by production), the ripening period, large fruit, improved taste qualities of
fruits. New varieties of apple trees selected by the ARHCBAN are characterized by high yields,
good commercial and consumer qualities of fruits, have increased resistance to the most harmful
diseases and adverse environmental factors. Apple varieties promising for cultivation in the
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Central region of Russia are proposed. When selecting promising varieties, the main
limiting factors of the region are taken into account. The description of 6 varieties of apple trees
of the selection of the Federal State Budgetary Educational Institution of Horticulture of various
maturation periods is given: Arkadik (summer), Marat Busurin (autumn), Legenda (early win-
ter), Gordeevskoye, Mayak Zagor’ya (winter), Podarok Grafskomu (late winter).
The Arkadik variety is characterized by high winter hardiness, taste qualities of fruits,
resistance to scab. The Marat Busurin variety is interesting for its high taste and commercial
qualities of fruits, high winter hardiness, the habitus of a natural semi-dwarf, regular fruiting,
high field resistance to scab. The Legenda variety is characterized by such valuable features as
high winter hardiness, consumer qualities of fruits, field resistance to scab. The Gordeevskoe
variety has such valuable characteristics as a high level of winter hardiness, resistance to scab,
taste qualities and transportability of fruits. The Mayak Zagor’ya is characterized by high
winter hardiness, resistance to pests and diseases. The following characteristics are characteristic of
the Podarok Grafskomu variety: high winter hardiness, consumer quality of fruits.

Keywords: stability, winter hardiness, yield, ripening period

ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʨʝʛʠʦʥʝ (ʅʝʯʝʨʥʦʟʝʤʥʘʷ ʟʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ) ʢʦ-
ʣʠʯʝʩʪʚʦ ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʨʪʦʚ ʷʙʣʦʥʠ ʩʦʩʪʘʚʣʷʝʪ 104 ʰʪ.
ʂ ʩʦʨʪʘʤ ʟʠʤʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʦʪʥʦʩʠʪʩʷ 64 % ʩʦʨʪʠʤʝʥʪʘ. ʂʦʤʤʝʨʯʝʩʢʠʡ ʠʥʪʝ-
ʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʨʪʘ ʟʠʤʥʝʛʦ ʠ ʦʩʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʣʘʜʘʶʪ
ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ [1]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʦ ʚ
ɻʦʩʨʝʝʩʪʨ ʧʦ ʎʝʥʪʨʘʣʴʥʦʤʫ ʨʝʛʠʦʥʫ 18 ʩʦʨʪʦʚ. ɼʦʣʛʦʩʨʦʯʥʘʷ ʩʝʣʝʢʮʠʦʥʥʘʷ
ʧʨʦʛʨʘʤʤʘ ʧʦ ʷʙʣʦʥʝ ʚ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ ʥʘʯʘʪʘ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 20 ʚʝʢʘ.
ɺ 1946 ʛ. ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʢʦʣʣʝʢʮʠʷ ʷʙʣʦʥʠ ʠʤʝʣʘ ʙʦʣʝʝ 100 ʩʦʨʪʦʚ,
ʘ ʛʠʙʨʠʜʥʳʡ ʬʦʥʜ ʥʘʩʯʠʪʳʚʘʣ ʩʚʳʰʝ 8000 ʩʝʷʥʮʝʚ. ʉ 1972 ʛ. ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ
ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɺ. ʂʠʯʠʥʳ ʥʘʯʘʪʘ ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʚʳ-
ʚʝʜʝʥʠʶ ʩʦʨʪʦʚ ̫ ʙʣʦʥʠ ʢʦʣʦʥʥʦʚʠʜʥʦʛʦ ʪʠʧʘ [2]. ɺ.ɺ. ʂʠʯʠʥʦʡ ʧʦʣʫʯʝʥʳ ʪʘʢʞʝ
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ ʩ ʦʙʳʯʥʳʤ ʪʠʧʦʤ ʢʨʦʥʳ. ɺ ʩʚʦʠʭ ʥʘʫʯʥʳʭ
ʨʘʙʦʪʘʭ ʧʦ ʛʝʥʝʪʠʢʝ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ ɺ.ɺ. ʂʠʯʠʥʘ ʚ ʩʝʣʝʢʮʠʠ ʷʙʣʦʥʠ ʘʢʪʠʚʥʦ
ʠʩʧʦʣʴʟʦʚʘʣ ʜʦʥʦʨʳ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ: ʠʤʤʫʥʠʪʝʪʘ ʢ ʧʘʨʰʝ (ʩ
ʛʝʥʦʤ Vf), ʜʦʥʦʨʳ ʢʦʤʧʘʢʪʥʦʩʪʠ [3]. ʈʝʟʫʣʴʪʘʪʦʤ ʤʥʦʛʦʣʝʪʥʝʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦ-
ʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʂʠʯʠʥʳ ʠ ʝʛʦ ʫʯʝʥʠʢʦʚ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ
20 ʩʦʨʪʦʚ ʷʙʣʦʥʠ, ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 100 ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ [4, 5].

ʎʝʣʴ ʨʘʙʦʪʳ – ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʦ ʛʣʘʚʥʳʤ
ʭʦʟʷʡʩʪʚʝʥʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʩʦʨʪʦʚ ʷʙʣʦʥʠ ʩ ʦʙʳʯʥʳʤ ʪʠʧʦʤ ʢʨʦʥʳ
ʩʝʣʝʢʮʠʠ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ, ʚʳʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʩ ʦʙʳʯʥʳʤ
ʪʠʧʦʤ ʢʨʦʥʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʨʪʦʠʟʫʯʝʥʠʶ ʠ
ʩʝʣʝʢʮʠʠ ʚʳʧʦʣʥʝʥʳ ʚ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ,
ʩʢʦʨʦʧʣʦʜʥʦʩʪʠ, ʫʨʦʞʘʡʥʦʩʪʠ, ʪʦʚʘʨʥʦ-ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʧʣʦʜʦʚ
ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ «ʇʨʦʛʨʘʤʤʝ ʠ ʤʝʪʦʜʠʢʝ ʩʦʨʪʦʠʟʫʯʝʥʠʷ ʧʣʦʜʦʚʳʭ, ʷʛʦʜʥʳʭ
ʠ ʦʨʝʭʦʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨ» (ʆʨʝʣ, 1999). ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠ-
ʩʘʥʠʠ ʩʦʨʪʦʚ ʷʙʣʦʥʠ ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ, ʩʪʝʧʝʥʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ
ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʜʘʥʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʩʣʦʚʠʷʤ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝ-
ʢʦʤʝʥʜʫʝʤʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ ʧʝʨʝʯʠʩʣʝʥʳ ʧʦ ʩʨʦʢʘʤ ʩʦʟʨʝʚʘʥʠʷ.
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.ɸʨʢʘʜʠʢ (ɺ.ɺ. ʂʠʯʠʥʘ, ʧʘʪʝʥʪ ̄  2514, 2008
ʛ.) – ʩʦʨʪ ʣʝʪʥʝʛʦ ʩʨʦʢʘ ʩʦʟʨʝʚʘʥʠʷ. ɼʝʨʝʚʦ ʙʦʣʴʰʦʝ (4,5 ʤ) ʩ ʦʢʨʫʛʣʦʡ ʢʨʦʥʦʡ
ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ, ʙʳʩʪʨʦʨʘʩʪʫʱʝʝ. ʇʣʦʜʳ ʢʨʫʧʥʳʝ ʠ ʩʨʝʜʥʠʝ – 130 ʛ,
ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʦ 340 ʛ, ʩʨʝʜʥʝʡ ʦʜʥʦʤʝʨʥʦʩʪʠ, ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʧʨʘʚʠʣʴʥʦʡ
ʬʦʨʤʳ. ʆʩʥʦʚʥʘʷ ʦʢʨʘʩʢʘ ʚ ʤʦʤʝʥʪ ʩʲʸʤʥʦʡ ʟʨʝʣʦʩʪʠ ʩʚʝʪʣʦ-ʞʸʣʪʘʷ, ʧʦʪʨʝ-
ʙʠʪʝʣʴʩʢʦʡ – ʙʝʣʦʚʘʪʘʷ. ʇʦʢʨʦʚʥʘʷ ʦʢʨʘʩʢʘ ʧʦ ʤʝʥʴʰʝʡ ʯʘʩʪʠ ʧʣʦʜʘ, ʧʦʣʦ-
ʩʘʪʘʷ, ʨʦʟʦʚʘʷ, ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʟʨʝʣʦʩʪʠ – ʢʨʘʩʥʘʷ. ʄʷʢʦʪʴ ʧʣʦʜʦʚ
ʙʝʣʘʷ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʩʢʘʣʳʚʘʶʱʘʷʩʷ, ʥʝʞʥʘʷ, ʩʦʯʥʘʷ, ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ.
ɺʢʫʩ ʢʠʩʣʦʚʘʪʦ-ʩʣʘʜʢʠʡ ʩ ʩʠʣʴʥʳʤ ʘʨʦʤʘʪʦʤ. ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ 4,3 ʙʘʣʣʘ.
ʉʦʨʪ ʩʢʦʨʦʧʣʦʜʥʳʡ, ʧʣʦʜʦʥʦʩʠʪ ʥʘ ʧʦʜʚʦʝ ʄʘʨʢ ʥʘ 2-ʦʡ ʛʦʜ. ʇʣʦʜʦʥʦʰʝʥʠʝ
ʝʞʝʛʦʜʥʦʝ, ʫʨʦʞʘʡ ʧʦ ʛʦʜʘʤ ʚʘʨʴʠʨʫʝʪ ʩʣʘʙʦ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 65 ʢʛ ʩ ʜʝʨʝʚʘ.
ʉʨʦʢ ʩʲʝʤʘ ʧʣʦʜʦʚ – ʚʪʦʨʘʷ ʜʝʢʘʜʘ ʘʚʛʫʩʪʘ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʚʳʩʦʢʘʷ, ʮʚʝʪʢʠ
ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʤʦʨʦʟʢʘʤ -3 ʦʉ. ɿʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʨʝʜʥʷʷ. ɺʳʩʦʢʘʷ ʧʦʣʝʚʘʷ
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʰʝ [6].

ʄʘʨʘʪ ɹʫʩʫʨʠʥ (ɺ.ɺ. ʂʠʯʠʥʘ, ʅ.ɻ. ʄʦʨʦʟʦʚʘ, ʃ.ʌ.ʊʫʣʠʥʦʚʘ, ʉ.ʌ. ɸʛʘʧ-
ʢʠʥʘ, ʧʘʪʝʥʪ ˉ 1368, 2001 ʛ.) – ʦʩʝʥʥʠʡ ʩʦʨʪ. ɼʝʨʝʚʦ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (ʝʩʪʝʩʪ-
ʚʝʥʥʳʡ ʧʦʣʫʢʘʨʣʠʢ), ʤʘʣʦʛʘʙʘʨʠʪʥʦʝ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʧʣʦʜʦʚʳʭ ʦʙʨʘʟʦ-
ʚʘʥʠʡ – ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʢʦʣʴʯʘʪʢʠ. ʇʣʦʜʳ ʢʨʫʧʥʳʝ ʠ ʩʨʝʜʥʠʝ, ʩʨʝʜʥʝʡ
ʦʜʥʦʤʝʨʥʦʩʪʠ, ʧʣʦʩʢʦʦʢʨʫʛʣʳʝ, ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. ʆʩʥʦʚʥʘʷ ʦʢʨʘʩʢʘ ʚ
ʤʦʤʝʥʪ ʩʲʸʤʥʦʡ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʟʨʝʣʦʩʪʠ ʙʝʣʦʚʘʪʘʷ. ʇʦʢʨʦʚʥʘʷ ʦʢʨʘʩʢʘ ʧʦ
ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʣʦʜʘ – ʧʦʣʦʩʘʪʘʷ, ʨʦʟʦʚʘʷ. ʄʷʢʦʪʴ ʧʣʦʜʦʚ ʙʝʣʘʷ, ʩʨʝʜʥʝʡ ʧʣʦʪ-
ʥʦʩʪʠ, ʩʢʘʣʳʚʘʶʱʘʷʩʷ, ʦʯʝʥʴ ʩʦʯʥʘʷ, ʥʝʞʥʘʷ, ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ. ɺʢʫʩ ʩʣʘʜʢʠʡ ʠ
ʢʠʩʣʦ-ʩʣʘʜʢʠʡ ʩʦ ʩʨʝʜʥʠʤ ʘʨʦʤʘʪʦʤ. ʉʦʨʪ ʩʢʦʨʦʧʣʦʜʥʳʡ, ʥʘ ʧʷʪʳʡ ʛʦʜ ʥʘʙʠ-
ʨʘʝʪ ʧʦʣʥʳʡ ʫʨʦʞʘʡ, ʧʣʦʜʦʥʦʰʝʥʠʝ ʝʞʝʛʦʜʥʦʝ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 100 ʢʛ ʩ ʜʝʨʝʚʘ,
ʫʨʦʞʘʡʥʦʩʪʴ 350 ʮ/ʛʘ. ɺʳʩʦʢʠʝ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʧʦʣʝʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʨʝʜʠ-
ʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ (ʧʦʣʝʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʰʝ ʦʙʫʩʣʦʚʣʝʥʘ ʛʝʥʦʤ Vm) [6].

ʃʝʛʝʥʜʘ (ɺ.ɺ. ʂʠʯʠʥʘ, ʧʘʪʝʥʪ ˉ 2513, 2008 ʛ.) – ʨʘʥʥʝʟʠʤʥʠʡ ʩʦʨʪ.
ɼʝʨʝʚʦ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (4,5 ʤ), ʩ ʦʢʨʫʛʣʦʡ ʧʦʥʠʢʣʦʡ ʢʨʦʥʦʡ ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ.
ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʧʣʦʜʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ – ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʢʦʣʴʯʘʪʢʠ,
ʧʣʦʜʦʚʳʝ ʩʫʤʢʠ. ʇʣʦʜʳ ʦʜʥʦʤʝʨʥʳʝ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʦʚ 152 ʛ, ʧʨʦʜʦʣʛʦ-
ʚʘʪʦ-ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʆʩʥʦʚʥʘʷ ʦʢʨʘʩʢʘ ʚ ʤʦʤʝʥʪ ʩʲʝʤʥʦʡ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ
ʟʨʝʣʦʩʪʠ – ʟʝʣʝʥʦʚʘʪʦ-ʞʝʣʪʘʷ ʠʣʠ ʩʚʝʪʣʦ-ʞʝʣʪʘʷ. ʇʦʢʨʦʚʥʘʷ ʦʢʨʘʩʢʘ ʧʦ ʙʦʣʴ-
ʰʝʡ ʯʘʩʪʠ ʧʣʦʜʘ, ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʘ, ʧʦʣʦʩʘʪʘʷ, ʪʝʤʥʦ-ʢʨʘʩʥʘʷ. ʄʷʢʦʪʴ ʧʣʦʜʦʚ
ʢʨʝʤʦʚʘʪʘʷ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʩʢʘʣʳʚʘʶʱʘʷʩʷ, ʩʦʯʥʘʷ, ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ, ʩʦ ʩʣʘ-
ʙʳʤ ʘʨʦʤʘʪʦʤ. ɺʢʫʩ ʩʣʘʜʢʠʡ, ʜʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ 4,6 ʙʘʣʣʘ. ʋʩʪʦʡʯʠʚʦʩʪʴ
ʢ ʟʘʩʫʭʝ ʩʨʝʜʥʷʷ. ɺ ʧʣʦʜʦʥʦʰʝʥʠʝ ʚʩʪʫʧʘʝʪ ʥʘ ʪʨʝʪʠʡ ʛʦʜ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 53,3 ʢʛ ʩ ʜʝʨʝʚʘ. ʉʦʨʪ ʩʘʤʦʧʣʦʜʥʳʡ, ʩʢʦʨʦʧʣʦʜʥʳʡ,
ʥʘ ʧʦʜʚʦʝ ʄʘʨʢ ʚʩʪʫʧʘʝʪ ʚ ʧʣʦʜʦʥʦʰʝʥʠʝ ʥʘ ʚʪʦʨʦʡ ʛʦʜ. ʇʣʦʜʦʥʦʰʝʥʠʝ ʝʞʝ-
ʛʦʜʥʦʝ. ʇʨʦʯʥʦʩʪʴ ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʣʦʜʦʚ ʚʳʩʦʢʘʷ. ʉʲʝʤ ʧʣʦʜʦʚ
ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ. ʇʣʦʜʳ ʭʨʘʥʷʪʩʷ ʜʦ ʬʝʚʨʘʣʷ (150 ʜʥʝʡ). ʊʨʘʥʩʧʦʨʪʘ-
ʙʝʣʴʥʦʩʪʴ ʚʳʩʦʢʘʷ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ (1,5 ʙʘʣʣʘ ʧʨʠ -40 ʦʉ) ʠ ʧʦʣʝʚʘʷ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢ ʧʘʨʰʝ ʚʳʩʦʢʠʝ. ʎʚʝʪʢʠ ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʤʦʨʦʟʢʘʤ ʜʦ -3 ʦʉ. ɿʘʩʫʭʦʫʩʪʦʡ-
ʯʠʚʦʩʪʴ ʩʨʝʜʥʷʷ [6].
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ɻʦʨʜʝʝʚʩʢʦʝ (ʅ.ɺ. ɽʬʠʤʦʚʘ, ɺ.ʀ. ʂʘʰʠʥ, ɺ.ɺ. ʍʨʦʤʝʥʢʦ., ʧʘʪʝʥʪ ˉ 3088,
2013 ʛ.) – ʟʠʤʥʠʡ ʩʦʨʪ. ɼʝʨʝʚʦ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (3 ʤ) ʩ ʦʢʨʫʛʣʦʡ ʢʨʦʥʦʡ
ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ, ʩʨʝʜʥʝʨʘʩʪʫʱʝʝ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʧʣʦʜʦʚʳʭ ʦʙʨʘʟʦ-
ʚʘʥʠʡ – ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʢʦʣʴʯʘʪʢʠ, ʧʣʦʜʦʚʳʝ ʧʨʫʪʠʢʠ. ʇʣʦʜʳ ʩʨʝʜʥʝʡ
ʤʘʩʩʦʡ 135 ʛ, ʩʨʝʜʥʝʡ ʦʜʥʦʤʝʨʥʦʩʪʠ, ʦʢʨʫʛʣʦ-ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʆʩʥʦʚʥʘʷ
ʦʢʨʘʩʢʘ ʟʝʣʝʥʦʚʘʪʘʷ ʚ ʧʝʨʠʦʜ ʩʲʝʤʥʦʡ ʟʨʝʣʦʩʪʠ, ʚ ʧʝʨʠʦʜ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ –
ʙʝʣʦʚʘʪʘʷ. ʇʦʢʨʦʚʥʘʷ ʦʢʨʘʩʢʘ ʧʦ ʤʝʥʴʰʝʡ ʯʘʩʪʠ ʧʣʦʜʘ, ʢʨʘʩʥʘʷ. ʄʷʢʦʪʴ
ʧʣʦʜʦʚ ʙʝʣʘʷ, ʧʣʦʪʥʘʷ, ʩʢʘʣʳʚʘʶʱʘʷʩʷ, ʩʦʯʥʘʷ. ɺʢʫʩ ʢʠʩʣʦʚʘʪʦ-ʩʣʘʜʢʠʡ ʙʝʟ
ʘʨʦʤʘʪʘ (4,5 ʙʘʣʣʘ). ʉʦʨʪ ʩʨʝʜʥʝʡ ʩʢʦʨʦʧʣʦʜʥʦʩʪʠ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 54 ʢʛ ʩ ʜʝʨʝʚʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʩʭʝʤʝ ʧʦʩʘʜʢʠ 5 ʭ 3 ʤ –
360 ʮ/ʛʘ. ɺʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʰʝ. ʉʦʨʪ ʩʘʤʦʙʝʩʧʣʦʜʝʥ, ʪʨʝʙʫʶʪʩʷ
ʦʧʳʣʠʪʝʣʠ. ʇʣʦʜʳ ʩʦʟʨʝʚʘʶʪ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ. ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʧʣʦʜʦʚ
ʜʦ 210 ʜʥʝʡ. ʊʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴ ʚʳʩʦʢʘʷ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʫʭʝ ʠ ʟʠʤʦ-
ʩʪʦʡʢʦʩʪʴ ʚʳʩʦʢʠʝ [6].

ʄʘʷʢ ɿʘʛʦʨʴʷ (ɺ.ɺ. ʂʠʯʠʥʘ, ʧʘʪʝʥʪ ˉ 2515, 2008 ʛ.) – ʟʠʤʥʠʡ ʩʦʨʪ.
ɼʝʨʝʚʦ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ (4,5 ʤ) ʩ ʦʢʨʫʛʣʦʡ ʢʨʦʥʦʡ ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ.
ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʧʣʦʜʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ – ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʢʦʣʴʯʘʪʢʠ,
ʧʣʦʜʦʚʳʝ ʩʫʤʢʠ. ʇʣʦʜʳ ʩʨʝʜʥʠʝ – 100…140 ʛ ʠ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʜʦ
200 ʛ, ʦʜʥʦʤʝʨʥʳʝ, ʧʣʦʩʢʦʢʦʥʠʯʝʩʢʠʝ, ʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ. ʆʩʥʦʚʥʘʷ ʦʢʨʘʩʢʘ ʚ
ʤʦʤʝʥʪ ʩʲʸʤʥʦʡ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʟʨʝʣʦʩʪʠ ʩʚʝʪʣʦ-ʞʸʣʪʘʷ. ʇʦʢʨʦʚʥʘʷ
ʦʢʨʘʩʢʘ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʣʦʜʘ, ʨʘʟʤʳʪʘʷ, ʙʫʨʦʚʘʪʦ-ʢʨʘʩʥʘʷ. ʄʷʢʦʪʴ ʧʣʦʜʦʚ
ʙʝʣʦ-ʢʨʝʤʦʚʘʷ, ʧʣʦʪʥʘʷ, ʩʢʘʣʳʚʘʶʱʘʷʩʷ, ʩʦʯʥʘʷ, ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ. ɺʢʫʩ ʢʠʩʣʦ-
ʚʘʪʦ-ʩʣʘʜʢʠʡ ʩʦ ʩʣʘʙʳʤ ʘʨʦʤʘʪʦʤ, 4,3 ʙʘʣʣʘ. ʉʦʨʪ ʩʢʦʨʦʧʣʦʜʥʳʡ, ʥʘ ʧʦʜʚʦʝ
ʄʘʨʢ ʧʣʦʜʦʥʦʩʠʪ ʥʘ 2…3 ʛʦʜ. ʇʣʦʜʦʥʦʩʠʪ ʝʞʝʛʦʜʥʦ. ʇʨʦʯʥʦʩʪʴ ʧʨʠʢʨʝʧ-
ʣʝʥʠʷ ʧʣʦʜʦʚ ʚʳʩʦʢʘʷ. ʇʣʦʜʳ ʭʨʘʥʷʪʩʷ ʜʦ ʩʝʨʝʜʠʥʳ ʬʝʚʨʘʣʷ (ʜʦ 180 ʜʥʝʡ).
ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩ ʜʝʨʝʚʘ 70 ʢʛ ʩ ʜʝʨʝʚʘ, ʫʨʦʞʘʡʥʦʩʪʴ 387 ʮ\ʛʘ ʧʨʠ ʩʭʝʤʝ 6ʭ3 ʤ.
ʊʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʴ ʚʳʩʦʢʘʷ. ʉʨʦʢ ʩʲʝʤʘ ʧʣʦʜʦʚ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ,
ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʜʦ 85 ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʩʲʝʤʘ. ʇʣʦʜʦʥʦʩʠʪ ʝʞʝʛʦʜʥʦ, ʫʨʦʞʘʡ
ʚʳʩʦʢʠʡ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʚʳʩʦʢʘʷ (ʧʦʚʨʝʞʜʝʥʠʝ 1 ʙʘʣʣ ʧʨʠ -40 ʦʉ). ʎʚʝʪʢʠ
ʫʩʪʦʡʯʠʚʳ ʢ ʚʝʩʝʥʥʠʤ ʟʘʤʦʨʦʟʢʘʤ -3 ʦʉ. ɿʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʨʝʜʥʷʷ. ɺʳʩʦʢʘʷ
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʨʰʝ [6].

ʇʦʜʘʨʦʢ ɻʨʘʬʩʢʦʤʫ (ɺ.ɺ. ʂʠʯʠʥʘ, ʅ.ɻ. ʄʦʨʦʟʦʚʘ, ʃ.ʌ. ʊʫʣʠʥʦʚʘ,
ʧʘʪʝʥʪ ˉ 1366, 2001 ʛ.) – ʧʦʟʜʥʝʟʠʤʥʠʡ ʩʦʨʪ. ɼʝʨʝʚʦ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ,
ʙʳʩʪʨʦʨʘʩʪʫʱʝʝ. ʂʨʦʥʘ ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ, ʦʢʨʫʛʣʘʷ, ʚʝʪʚʠ ʦʪʭʦʜʷʪ ʦʪ ʩʪʚʦʣʘ ʧʦʜ
ʫʛʣʦʤ, ʙʣʠʟʢʠʤ ʢ ʧʨʷʤʦʤʫ, ʨʘʩʧʦʣʦʞʝʥʳ ʢʦʤʧʘʢʪʥʦ, ʧʨʷʤʳʝ, ʢʦʥʮʳ ʚʝʪʚʝʡ
ʥʘʧʨʘʚʣʝʥʳ ʚʚʝʨʭ. ʂʦʨʘ ʥʘ ʰʪʘʤʙʝ ʠ ʦʩʥʦʚʥʳʭ ʩʫʯʴʷʭ ʛʣʘʜʢʘʷ, ʩʝʨʘʷ.
ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʧʣʦʜʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ – ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ ʢʦʣʴʯʘʪʢʠ.
ʇʣʦʜʳ ʦʯʝʥʴ ʢʨʫʧʥʳʝ ʠ ʢʨʫʧʥʳʝ, ʩʨʝʜʥʷʷ ʤʘʩʩʘ 180 ʛ, ʩʨʝʜʥʝʡ ʦʜʥʦʤʝʨʥʦʩʪʠ,
ʦʢʨʫʛʣʦ-ʢʦʥʠʯʝʩʢʠʝ. ʆʩʥʦʚʥʘʷ ʦʢʨʘʩʢʘ ʚ ʤʦʤʝʥʪ ʩʲʸʤʥʦʡ ʟʨʝʣʦʩʪʠ –
ʟʝʣʝʥʦʚʘʪʦ-ʞʸʣʪʘʷ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʟʨʝʣʦʩʪʠ – ʩʚʝʪʣʦ-ʞʸʣʪʘʷ. ʇʦʢʨʦʚʥʘʷ
ʦʢʨʘʩʢʘ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʣʦʜʘ, ʨʘʟʤʳʪʘʷ, ʪʸʤʥʦ-ʢʨʘʩʥʘʷ. ʄʷʢʦʪʴ ʧʣʦʜʦʚ
ʢʨʝʤʦʚʘʪʘʷ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʩʢʘʣʳʚʘʶʱʘʷʩʷ, ʩʦʯʥʘʷ, ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ. ɺʢʫʩ
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ʢʠʩʣʦ-ʩʣʘʜʢʠʡ ʩʦ ʩʣʘʙʳʤ ʘʨʦʤʘʪʦʤ. ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʩʚʝʞʠʭ ʧʣʦʜʦʚ 4,1
ʙʘʣʣʘ. ʉʦʨʪ ʩʢʦʨʦʧʣʦʜʥʳʡ. ʇʣʦʜʳ ʩʦʟʨʝʚʘʶʪ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ, ʩʨʦʢ
ʭʨʘʥʝʥʠʷ ʜʦ 180 ʜʥʝʡ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 100 ʢʛ ʩ ʜʝʨʝʚʘ, ʫʨʦʞʘʡʥʦʩʪʴ 350 ʮ/ʛʘ.
ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʚʳʩʦʢʘʷ (ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʧʨʠ -42 °ʉ). ʋʩʪʦʡʯʠʚ ʢ ʚʨʝʜʠʪʝʣʷʤ
ʠ ʙʦʣʝʟʥʷʤ [6].

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʌʅʎ
ʉʘʜʦʚʦʜʩʪʚʘ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ: ʇʦʜʘʨʦʢ ɻʨʘʬʩʢʦʤʫ, ʄʘʨʘʪ
ɹʫʩʫʨʠʥ (2001 ʛ.), ɸʨʢʘʜʠʢ, ʃʝʛʝʥʜʘ, ʄʘʷʢ ɿʘʛʦʨʴʷ (2008 ʛ.), ɻʦʨʜʝʝʚʩʢʦʝ
(2013 ʛ.), ʧʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ ʥʘ ʩʦʨʪʘ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʨʪʘ ʦʪʣʠʯʘʶʪʩʷ
ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʧʦʣʝʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʘʨʰʝ, ʢʘʯʝʩʪʚʦʤ ʧʣʦʜʦʚ
ʠ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʨʝʛʠʦʥʝ ʈʌ.
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ʉʨʘʚʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʬʦʪʦʩʠʩʪʝʤʳ II ʛʠʙʨʠʜʦʚ ʧʰʝʥʠʮʳ

ʉ. ɸ. ʏʫʨʘʢʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ
ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ JIP-ʪʝʩʪʘ ʦʮʝʥʠʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʣʫʦʨʝʩʮʝʥʮʠʠ
ʭʣʦʨʦʬʠʣʣʘ ʘ ʬʦʪʦʩʠʩʪʝʤʳ II ʛʠʙʨʠʜʦʚ ʧʰʝʥʠʮʳ 4 ʧʦʢʦʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʬʣʫʦʨʦʤʝʪʨʘ
Fluor Pen FP 110/S (Photon Systems Instruments, Czech Republic). ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ
ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʬʦʪʦʩʠʩʪʝʤʳ II ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,80 % (Fv/Fm) ʜʦ ʤʘʢʩʠ-
ʤʘʣʴʥʳʭ 12,31 % (PIABS). ɺʳʜʝʣʝʥʳ ʛʠʙʨʠʜʳ, ʧʦʢʘʟʘʚʰʠʝ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʩʪʝʤʳ II – ʉʘʨʘʪʦʚʩʢʘʷ 29 ʭ ɹʘ-
ʞʝʥʢʘ ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 ʭ ʄʘʨʛʘʨʠʪʘ. ɺ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ
ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʬʦʪʦʩʠʩʪʝʤʳ II ʚʳʷʚʣʝʥʳ ʛʠʙʨʠʜʳ ɹʘʞʝʥʢʘ ʭ ʉʘʨʘ-
ʪʦʚʩʢʘʷ 29, ʃʠʥʠʷ 2 ʭ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 ʠ ʄʘʨʛʘʨʠʪʘ ʭ ʉʘʨʘʪʦʚʩʢʘʷ 29. ʊʘʢʞʝ ʦʙʥʘʨʫ-
ʞʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʩʦʨʪʘ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʫʦʨʝʩʮʝʥʮʠʷ, ʭʣʦʨʦʬʠʣʣ, ʩʝʣʝʢʮʠʷ
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Abstract. The main parameters of chlorophyll a fluorescence of photosystem 2 using a
JIP-test of the parent wheat lines were evaluated using a Fluor Pen FP 110/S fluorometer (Pho-
ton Systems Instruments, Czech Republic). The coefficient of variation of the photosystem II
performance indicators ranged from 0.80 % (Fv/Fm) to a maximum of 12.31 % (PIABS).
Hybrids Saratovskaya 29 ʭ Bazhenka and Saratovskaya 29 ʭ Margarita showed the best results
of functional productivity and photosystem II productivity. In quantitative terms, hybrids
Bazhenka ʭ Saratovskaya 29, Line 2 ʭKarabalykskaya 98 and Margarita ʭ Saratovskaya 29 were
identified with the maximum values of the parameters of the photosystem II. The dependence of
functional parameters on the variety of the maternal form was also found.

Keywords: fluorescence, chlorophyll, breeding

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝ-
ʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ
ʯʠʩʣʝ ʟʝʨʥʦʚʳʭ. ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ
ʨʘʩʪʝʥʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠ-
ʤʳʭ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘ-
ʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʛʠʦʥʘ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʰʝʥʠʮʘ ʷʚ-
ʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ.
ʇʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [2], ʥʘ 2021 ʛʦʜ
ʜʦʣʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʧʰʝʥʠʮʳ ʦʪ ʦʙʱʝʡ ʧʦʩʝʚʥʦʡ ʩʦʩʪʘʚʣʷʣʘ 35,8 %, ʘ
ʫʨʦʞʘʡʥʦʩʪʴ – 75,9 ʤʣʥ ʪ. ʇʦ ʜʘʥʥʳʤ ʚʝʩʝʥʥʝʛʦ ʫʯʝʪʘ, ʚ 2022 ʛʦʜʫ ʧʰʝʥʠʮʝʡ
ʟʘʩʝʷʥʦ 35,9 % ʦʪ ʦʙʱʝʡ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ, ʘ ʩʦʙʨʘʥʥʳʡ ʫʨʦʞʘʡ ʩʦʩʪʘʚʠʣ



123

87 ʤʣʥ ʪ, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʬʠʥʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦ-ʜʠ-
ʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʚʳʚʝʜʝʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʢ ʩʪʨʝʩʩʦ-
ʚʦʤʫ ʚʣʠʷʥʠʶ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ̫ ʚʣʷʝʪʩʷ
ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦ-
ʨʦʬʠʣʣʘ ʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʬʦʪʦʩʠʩʪʝʤʳ II
(ʌʉII), ʫʨʦʚʝʥʴ ʠʟʤʝʥʝʥʠʡ ʚ ʝʝ ʨʘʙʦʪʝ ʠ ʧʨʠʯʠʥʫ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ. ʉ ʧʦʤʦʱʴʶ
ʜʘʥʥʳʭ ʟʥʘʥʠʡ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʠʚ-
ʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʣʠʩʪʴʷ ʧʨʷʤʳʭ
ʠ ʦʙʨʘʪʥʳʭ ʛʠʙʨʠʜʦʚ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ɹʘʞʝʥʢʘ, ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98, ʃʠ-
ʥʠʷ 2, ʄʘʨʛʘʨʠʪʘ ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29. ɼʣʷ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʢʠʥʝʪʠʢʠ
ʠʥʜʫʢʮʠʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʫʭʥʝʜʝʣʴʥʳʝ ʨʘʩʪʝʥʠʷ,
ʚʳʨʘʱʝʥʥʳʝ ʧʨʠ ʬʦʪʦʧʝʨʠʦʜʝ 16/8 ʯ (ʜʝʥʴ/ʥʦʯʴ) ʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ
ʧʦʣʥʦʤ ʧʠʪʘʪʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʂʥʦʧʘ. ʄʝʪʦʜʠʢʘ ʠ ʠʟʤʝʨʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜ-
ʨʦʙʥʦ ʦʧʠʩʘʥʳ ʨʘʥʝʝ [3]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦ-
ʛʨʘʤʤʝ Microsoft Excel 2013 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʪʝʤʥʦʪʝ ʣʠʩʪʴʷʭ ʚʩʝ ʨʝ-
ʘʢʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʬʦʪʦʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳ, ʠ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ
ʫʨʦʚʥʶ F0. ʇʨʠ ʦʩʚʝʱʝʥʠʠ ʠʭ ʥʘʩʳʱʘʶʱʝʡ ʚʩʧʳʰʢʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʩʪʘʥʦ-
ʚʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ (Fm) ʠ ʙʳʩʪʨʦ ʦʧʫʩʢʘʝʪʩʷ ʚ ʪʝʤʥʦʪʝ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ
[4]. ʇʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʯʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʤʘʣʘ, ʯʪʦ ʛʦʚʦʨʠʪ
ʦʙ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʝʪʢʘʤʠ ʵʥʝʨʛʠʠ ʧʦʛʣʦʱʝʥʥʦʛʦ ʩʚʝʪʘ. ʈʦʩʪ ʟʥʘʯʝ-
ʥʠʡ F0 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʨʝ ʵʥʝʨʛʠʠ ʧʨʠ ʝʝ ʧʝʨʝʥʦʩʝ ʚʥʫʪʨʠ ʘʥʪʝʥʥʦʛʦ
ʢʦʤʧʣʝʢʩʘ [5].

ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʛʠʙʨʠʜʦʚ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98
ʭ ʉʘʨʘʪʦʚʩʢʘʷ 29 ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 ʭ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 (6448,00 ʠ 6513,00
ɛmol m-2 s-1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʵʪʠʭ
ʣʠʥʠʡ ʜʦʩʪʠʛʘʣʘ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ (41462,33 ʠ 42383,67 ɛmol m-2 s-1).
ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ – ʫ ʛʠʙʨʠʜʦʚ ʉʘʨʘʪʦʚʩʢʘʷ 29
ʭ ʄʘʨʛʘʨʠʪʘ ʠ ʄʘʨʛʘʨʠʪʘ ʭ ɹʘʞʝʥʢʘ (4499,67 ʠ 4732,67 ɛmol m-2 s-1). ʕʪʠ
ʛʠʙʨʠʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʪʘʢʞʝ ʤʝʥʴʰʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʝʡ
(28102,33 ʠ 28846,67 ɛmol m-2 s-1). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ F0 ʨʘʚʥʦ 5687,40 m-2 s-1, Fm

– 35130,78 m-2 s-1. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʦʙʦʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʦʜʥʦʤ
ʫʨʦʚʥʝ (ʪʘʙʣ. 1).

ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʘʥʪʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʧʦ
ʟʘʭʚʘʪʫ ʬʦʪʦʥʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʌʉII ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ
ʪʘʙʣʠʮʝ 2.

ʆ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʧʦʪʝʥʮʠʘʣʴʥʦʡ) ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʌʉII ʛʦʚʦʨʠʪ ʧʦʢʘʟʘʪʝʣʴ
Fv/Fm. ʆʙʳʯʥʦ ʚ ʥʝʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘ-
ʤʝʪʨʘ ʨʘʚʥʦ 0,83 [6]. ɽʛʦ ʧʦʥʠʞʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʦʚʳʭ
ʬʘʢʪʦʨʦʚ, ʩʥʠʟʠʚʰʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʵʣʝʢʪʨʦʥʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ
ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʘʣʘ (0,80 %), ʚʳʜʝʣʷʣʠʩʴ ʛʠʙʨʠʜʳ ʩ ʤʠʥʠ-
ʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ Fv/Fm – ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 (0,82) ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ –
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 (0,85).
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ʊʘʙʣʠʮʘ 1
ʅʘʯʘʣʴʥʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʘ ʧʰʝʥʠʮʳ (ɛmol m-2 s-1)

ɻʠʙʨʠʜ F0 Fm

ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 6556,67±323,55 36434,00±1327,80
ɹʘʞʝʥʢʘ x ʃʠʥʠʷ 2 6223,33±344,74 36948,67±1453,58
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ 5374,33±444,11 34096,67±1923,54
ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 5334,33±251,51 33669,00±1364,57
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠʥʠʷ 2 6218,67±473,74 37475,33±2302,19
ʃʠʥʠʷ 2 x ɹʘʞʝʥʢʘ 5563,33±130,46 34928,33±836,86
ʃʠʥʠʷ 2 x ʄʘʨʛʘʨʠʪʘ 5268,67±380,58 33873,00±2653,37
ʄʘʨʛʘʨʠʪʘ x ʃʠʥʠʷ 2 6068,67±57,32 37582,67±1579,50
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʉʘʨʘʪʦʚʩʢʘʷ 29 6448,00±256,29 41462,33±2014,02
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 6513,00±150,51 42383,67±515,43
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʄʘʨʛʘʨʠʪʘ 4499,67±765,41 28102,33±4414,75
ʄʘʨʛʘʨʠʪʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 5611,33±403,82 35927,33±2396,82
ʄʘʨʛʘʨʠʪʘ x ɹʘʞʝʥʢʘ 4732,67±395,06 28846,67±3135,17
ɹʘʞʝʥʢʘ x ʄʘʨʛʘʨʠʪʘ 5827,00±1134,93 34789,50±5970,63
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʃʠʥʠʷ 2 5268,67±556,24 32013,33±3116,31
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʄʘʨʛʘʨʠʪʘ 5374,00±405,19 32607,00±3726,87
ʄʘʨʛʘʨʠʪʘ x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 5394,33±496,40 32990,67±2524,63
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ɹʘʞʝʥʢʘ 6096,50±411,11 38223,50±2025,32

ʉʨʝʜʥʝʝ 5687,40 35130,78
ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ, % 10,46 10,56

ʊʘʙʣʠʮʘ 2
ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʘʥʪʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʧʦ ʟʘʭʚʘʪʫ ʬʦʪʦʥʦʚ

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʌʉ2 (ʫʩʣʦʚʥʳʝ ʝʜʠʥʠʮʳ)

ɻʠʙʨʠʜ Fv/Fm Fv/F0 ɣʦ ŭRE ɣRE

ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 0,819±0,015 4,60±0,45 0,59±0,04 0,46±0,02 0,27±0,03
ɹʘʞʝʥʢʘ x ʃʠʥʠʷ 2 0,831±0,003 5,95±0,11 0,61±0,01 0,37±0,03 0,22±0,02
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ 0,843±0,004 5,37±0,16 0,62±0,01 0,38±0,01 0,24±0,01
ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 0,841±0,005 5,32±0,19 0,59±0,01 0,42±0,02 0,25±0,02
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠʥʠʷ 2 0,834±0,004 5,04±0,13 0,60±0,01 0,36±0,04 0,22±0,02
ʃʠʥʠʷ 2 x ɹʘʞʝʥʢʘ 0,841±0,002 5,28±0,07 0,59±0,02 0,42±0,03 0,25±0,02
ʃʠʥʠʷ 2 x ʄʘʨʛʘʨʠʪʘ 0,844±0,004 6,43±0,16 0,62±0,01 0,37±0,02 0,23±0,01
ʄʘʨʛʘʨʠʪʘ x ʃʠʥʠʷ 2 0,838±0,006 5,19±0,22 0,61±0,02 0,38±0,02 0,23±0,01
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x
ʉʘʨʘʪʦʚʩʢʘʷ 29 0,844±0,003 5,43±0,10 0,59±0,01 0,37±0,03 0,22±0,02

ʉʘʨʘʪʦʚʩʢʘʷ 29 x
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 0,846±0,003 5,51±0,10 0,59±0,01 0,37±0,01 0,22±0,01

ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʄʘʨʛʘʨʠʪʘ 0,841±0,004 5,28±0,17 0,64±0,01 0,38±0,02 0,25±0,01
ʄʘʨʛʘʨʠʪʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 0,844±0,002 6,41±0,06 0,64±0,02 0,36±0,02 0,23±0,02
ʄʘʨʛʘʨʠʪʘ x ɹʘʞʝʥʢʘ 0,835±0,008 5,08±0,31 0,61±0,03 0,40±0,02 0,24±0,01
ɹʘʞʝʥʢʘ x ʄʘʨʛʘʨʠʪʘ 0,834±0,004 5,01±0,15 0,62±0,03 0,37±0,01 0,23±0,02
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʃʠʥʠʷ 2 0,835±0,001 5,09±0,05 0,64±0,01 0,36±0,01 0,23±0,01
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʄʘʨʛʘʨʠʪʘ 0,834±0,007 5,03±0,25 0,60±0,02 0,39±0,02 0,24±0,02
ʄʘʨʛʘʨʠʪʘ x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 0,837±0,003 6,13±0,10 0,60±0,01 0,41±0,01 0,25±0,01
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ɹʘʞʝʥʢʘ 0,841±0,002 5,24±0,09 0,63±0,01 0,38±0,01 0,24±0,01

ʉʨʝʜʥʝʝ 0,84 5,41 0,61 0,39 0,24
ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ, % 0,80 9,28 3,00 6,89 5,80
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ʇʘʨʘʤʝʪʨ Fv/F0 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʘʥʪʝʥʥʳʭ ʢʦʤʧʣʝʢ-
ʩʦʚ ʌʉII ʭʣʦʨʦʧʣʘʩʪʦʚ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ ʫʣʘʚʣʠʚʘʪʴ ʵʥʝʨʛʠʶ ʚʦʟʙʫʞʜʝʥʠʷ. ɼʚʘ
ʛʠʙʨʠʜʘ ʃʠʥʠʷ 2 x ʄʘʨʛʘʨʠʪʘ ʠ ʄʘʨʛʘʨʠʪʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 ʥʘʠʣʫʯʰʠʤ ʦʙʨʘ-
ʟʦʤ ʟʘʭʚʘʪʳʚʘʶʪ ʬʦʪʦʥʳ (6,43 ʠ 6,41), ʧʨʝʚʳʰʘʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 28 % ʥʘʠʤʝʥʴ-
ʰʝʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Fv/Fo ʣʠʥʠʠ ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 (4,60) ʧʨʠ ʚʘʨʠ-
ʘʙʝʣʴʥʦʩʪʠ ʧʘʨʘʤʝʪʨʘ 9,28 %.

ʇʘʨʘʤʝʪʨ ɣʦ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʵʢʩʠʪʦʥ, ʟʘʭʚʘʯʝʥʥʳʡ
ʨʝʘʢʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ (ʈʎ), ʜʚʠʞʝʪ ɻ ʣʝʢʪʨʦʥ ʧʦ ʮʝʧʦʯʢʝ ʧʦʩʣʝ QA. ʄʘʢʩʠʤʘʣʴ-
ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʷʚʠʣʠ ʫ ʣʠʥʠʡ ʉʘʨʘʪʦʚʩʢʘʷ 29 xʄʘʨʛʘʨʠʪʘ, ʄʘʨʛʘʨʠʪʘ x ʉʘ-
ʨʘʪʦʚʩʢʘʷ 29 ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʃʠʥʠʷ 2 (0,64), ʤʠʥʠʤʘʣʴʥʳʝ – ʫ ʣʠʥʠʡ ʂʘʨʘ-
ʙʘʣʳʢʩʢʘʷ 98 x ʉʘʨʘʪʦʚʩʢʘʷ 29, ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98,
ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98, ʃʠʥʠʷ 2 x ɹʘʞʝʥʢʘ (0,59). ʈʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʣʘ 3 %.

ʕʬʬʝʢʪʠʚʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʥʳ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʚʪʦʨʠʯʥʦʛʦ ʘʢʮʝʧʪʦʨʘ
ʌʉII ʠ ʚ ʮʝʣʦʤ ʦʪ ʌʉII ʢ ʧʝʨʚʠʯʥʳʤ ʘʢʮʝʧʪʦʨʘʤ ʌʉI (ʧʘʨʘʤʝʪʨ ŭRE) ʩ ʪʘʢʞʝ
ʥʝʙʦʣʴʰʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ 6,89 %, ʦʢʘʟʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫ ʛʠʙʨʠʜʦʚ ɹʘʞʝʥʢʘ
x ʉʘʨʘʪʦʚʩʢʘʷ 29 (0,46), ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 ʠ ʃʠʥʠʷ 2 x ɹʘʞʝʥʢʘ
(0,42). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʛʠʙʨʠʜʳ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠʥʠʷ 2, ʄʘʨʛʘʨʠʪʘ x
ʉʘʨʘʪʦʚʩʢʘʷ 29 ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʃʠʥʠʷ 2 ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 0,36.

ɻʠʙʨʠʜ ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 ʦʙʣʘʜʘʣ ʥʘʠʣʫʯʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ,
ʩ ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʥʳ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʌʉII ʢ ʧʝʨʚʠʯʥʳʤ ʘʢʮʝʧʪʦʨʘʤ ʌʉI (ɣRE)
ʩʦ ʟʥʘʯʝʥʠʝʤ 0,27. ʇʨʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 5,80 % ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʣʠ
ɹʘʞʝʥʢʘ x ʃʠʥʠʷ 2, ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠʥʠʷ 2, ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʉʘʨʘʪʦʚ-
ʩʢʘʷ 29 ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 – 0,22.

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦ ʚʝʣʠʯʠʥʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ, ʧʨʠʭʦʜʷ-
ʱʠʭʩʷ ʥʘ ʦʜʠʥ ʨʝʘʢʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʤʦʞʥʦ ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʦʪʦʩʠʥʪʝʪʠ-
ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʌʉII (ʪʘʙʣ. 3).

ʇʦʛʣʦʱʝʥʥʳʡ ʦʜʥʠʤ ʨʝʘʢʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ ʧʦʪʦʢ ʵʥʝʨʛʠʠ (ABS/RC) ʟʘ-
ʚʠʩʠʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʘʢʪʠʚʥʳʭ ʠ ʥʝʘʢʪʠʚʥʳʭ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ. ʅʘʠʙʦʣʴ-
ʰʠʡ ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʧʦʛʣʦʱʘʣʩʷ ʫ ʛʠʙʨʠʜʦʚ ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 (1,97) ʠ
ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 (1,91), ʤʝʥʴʰʝ ʚʩʝʛʦ ʵʥʝʨʛʠʠ ʥʘ ʨʝʘʢʮʠʦʥʥʳʡ
ʮʝʥʪʨ ʧʨʠʰʣʦʩʴ ʫ ʛʠʙʨʠʜʦʚ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ (1,66) ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29
x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98  (1,69) ʩ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ 4,35 %.

ʉʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʪʦʢ ʵʥʝʨʛʠʠ, ʧʦʛʣʦʱʝʥʥʦʡ ʦʜʥʠʤ
ʈʎ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴ ʈʎ ʢ ʘʢʪʠʚʘʮʠʠ ʧʦʩʣʝ ʪʝʤʥʦʚʦʡ ʘʜʘʧʪʘʮʠʠ
(TRo/RC). ʂʘʢ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ, ʪʘʢ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʢʘʟʘʣʠʩʴ
ʪʝ ʞʝ ʛʠʙʨʠʜʳ, ʯʪʦ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ABS/RC – ɹʘʞʝʥʢʘ x ʉʘʨʘ-
ʪʦʚʩʢʘʷ 29, ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 (1,61), ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ (1,40)
ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 (1,43). ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʨʘʚʥʘ
3,85 %. ʕʪʦ ʩʨʘʚʥʝʥʠʝ ʜʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠ-
ʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʈʎ ʠ ʢʚʘʥʪʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʘʣʝʝ ʧʦʛʣʦʱʝʥʥʘʷ ʵʥʝʨʛʠʷ ʧʝ-
ʨʝʜʘʝʪʩʷ ʥʘ ʧʝʨʚʠʯʥʳʡ ʘʢʮʝʧʪʦʨ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʦʢʠʩʣʝʥʠʷ, ʘ ʧʨʠ ʜʘʣʴ-
ʥʝʡʰʝʤ ʧʝʨʝʭʦʜʝ ʥʘ ʚʪʦʨʠʯʥʳʡ ʘʢʮʝʧʪʦʨ ʨʝ-ʦʢʠʩʣʝʥʠʝ ʚ ʥʘʯʘʣʴʥʫʶ ʬʦʨʤʫ.
ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ETo/RC, ʧʨʠʚʦʜʷʱʠʡ
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ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʬʠʢʩʘʮʠʠ ʉʆ2 [7]. ɺ ʥʘʠʚʳʩʰʠʭ ʟʥʘʯʝʥʠʷʭ ʵʣʝʢʪʨʦʥʥʳʡ
ʪʨʘʥʩʧʦʨʪ ʧʨʝʜʩʪʘʚʣʝʥ ʫ ʛʠʙʨʠʜʦʚ ʄʘʨʛʘʨʠʪʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 (1,01), ɹʘʞʝʥʢʘ x
ʄʘʨʛʘʨʠʪʘ (0,96) ʠ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ɹʘʞʝʥʢʘ (0,97). ʇʨʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ
4,27 % ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʣʠ ʫ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ, ʂʘʨʘʙʘ-
ʣʳʢʩʢʘʷ 98 x ʉʘʨʘʪʦʚʩʢʘʷ 29 (0,87) ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 (0,85).

ʊʘʙʣʠʮʘ 3
ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʵʥʝʨʛʠʠ ʚ ʧʝʨʝʩʯʝʪʝ

ʥʘ ʦʜʠʥ ʘʢʪʠʚʥʳʡ ʨʝʘʢʮʠʦʥʥʳʡ ʮʝʥʪʨ ʌʉII (ʫʩʣʦʚʥʳʝ ʝʜʠʥʠʮʳ)

ɻʠʙʨʠʜ ABS/RC TRo/RC ETo/RC DIo/RC
ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 1,97±0,18 1,61±0,12 0,95±0,05 0,36±0,06
ɹʘʞʝʥʢʘ x ʃʠʥʠʷ 2 1,84±0,07 1,53±0,05 0,93±0,01 0,31±0,02
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ 1,66±0,05 1,40±0,03 0,87±0,00 0,26±0,01
ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 1,91±0,04 1,61±0,04 0,95±0,04 0,30±0,00
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠʥʠʷ 2 1,86±0,09 1,55±0,07 0,92±0,05 0,31±0,02
ʃʠʥʠʷ 2 x ɹʘʞʝʥʢʘ 1,84±0,13 1,54±0,11 0,91±0,06 0,29±0,02
ʃʠʥʠʷ 2 x ʄʘʨʛʘʨʠʪʘ 1,70±0,04 1,44±0,03 0,89±0,02 0,27±0,01
ʄʘʨʛʘʨʠʪʘ x ʃʠʥʠʷ 2 1,82±0,12 1,53±0,09 0,93±0,03 0,30±0,03
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʉʘʨʘʪʦʚʩʢʘʷ 29 1,75±0,02 1,48±0,03 0,87±0,02 0,27±0,01
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 1,69±0,03 1,43±0,03 0,85±0,02 0,26±0,01
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʄʘʨʛʘʨʠʪʘ 1,75±0,09 1,47±0,07 0,95±0,04 0,28±0,02
ʄʘʨʛʘʨʠʪʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 1,87±0,07 1,58±0,06 1,01±0,03 0,29±0,01
ʄʘʨʛʘʨʠʪʘ x ɹʘʞʝʥʢʘ 1,83±0,10 1,52±0,07 0,92±0,01 0,30±0,03
ɹʘʞʝʥʢʘ x ʄʘʨʛʘʨʠʪʘ 1,86±0,14 1,55±0,11 0,96±0,02 0,31±0,03
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʃʠʥʠʷ 2 1,77±0,04 1,48±0,04 0,94±0,03 0,29±0,01
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʄʘʨʛʘʨʠʪʘ 1,79±0,08 1,49±0,06 0,90±0,02 0,30±0,02
ʄʘʨʛʘʨʠʪʘ x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 1,83±0,07 1,53±0,05 0,92±0,02 0,30±0,02
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ɹʘʞʝʥʢʘ 1,83±0,09 1,54±0,07 0,97±0,02 0,29±0,02

ʉʨʝʜʥʝʝ 1,81 1,52 0,92 0,29
ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ, % 4,35 3,85 4,27 7,84

ʊʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʦʢ ʨʘʩʩʝʠʚʘʝʤʦʡ ʵʥʝʨʛʠʠ, ʥʝ ʫʯʘʩʪʚʫʶʱʝʡ ʚ
ʬʦʪʦʩʠʥʪʝʟʝ (DIo/RC). ʕʪʠ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʧʨʦʠʩʭʦʜʷʪ ʧʫʪʝʤ ʜʠʩʩʠʧʘʮʠʠ ʚ
ʚʠʜʝ ʪʝʧʣʘ. ʅʘʠʙʦʣʴʰʠʝ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʛʠʙʨʠʜʦʚ
ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 (0,36), ɹʘʞʝʥʢʘ x ʃʠʥʠʷ 2 ʠ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠ-
ʥʠʷ 2 (0,31), ʥʘʠʤʝʥʴʰʠʝ – ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ, ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘ-ʙʘ-
ʣʳʢʩʢʘʷ 98 (0,26) ʠ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʉʘʨʘʪʦʚʩʢʘʷ 29 (0,27). ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ
ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʢʘʟʘʣʘʩʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ
ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ – 7,84 %. ʃʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʧʦ-
ʛʣʦʱʘʝʪʩʷ ʚ ʮʝʣʦʤ, ʪʝʤ ʙʦʣʴʰʝ ʝʝ ʧʦʪʝʨʠ.

ɼʣʷ ʦʙʱʝʡ ʦʮʝʥʢʠ ʨʘʙʦʪʳ ʌʉII ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʨʬʦʤʘʥʩ-ʠʥʜʝʢʩʳ PIABS

ʠ PIABS_total – ʧʦʢʘʟʘʪʝʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʌʉII ʠ ʠʥʜʝʢʩ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ ʌʉII ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠ-
ʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʌʉII ʩʦʩʪʘʚʠʣʘ 12,31 %, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘ-
ʤʝʪʨʘ ʧʨʝʚʳʩʠʣʦ ʤʠʥʠʤʘʣʴʥʦʝ ʥʘ 38,86 % – ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʄʘʨʛʘʨʠʪʘ (5,43)
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ʧʨʦʪʠʚ ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 (3,32). PIABS_total – ʧʘʨʘʤʝʪʨ, ʧʦʜʚʦʜʷʱʠʡ ʠʪʦʛ
ʦʙʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʌʉII ʣʠʩʪʴʝʚ. ʇʦʜʪʚʝʨʞʜʘʷ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʌʉII, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʣʠ ʪʝ ʞʝ ʛʠ-
ʙʨʠʜʳ – ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ (3,27) ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʄʘʨʛʘʨʠʪʘ (3,38)
ʧʨʠ ʯʫʪʴ ʤʝʥʴʰʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ – 9,70 %. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝ-
ʣʝʡ PIABS ʠ PIABS_total ʫ ʛʠʙʨʠʜʦʚ ʥʝ ʩʦʚʧʘʣʠ, ʥʦ ʚʩʝ ʞʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʯʠʩʣʝ ʟʥʘ-
ʯʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʠʞʝ ʩʨʝʜʥʝʛʦ. ʕʪʦ ɹʘʞʝʥʢʘ x ʃʠʥʠʷ 2
(2,41) ʠ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠʥʠʷ 2 (2,27) (ʪʘʙʣ. 4).

ʊʘʙʣʠʮʘ 4
ʇʝʨʬʦʤʘʥʩ-ʠʥʜʝʢʩʳ ʨʘʙʦʪʳ ʌʉII ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʣʠʥʠʡ ʧʰʝʥʠʮʳ

(ʫʩʣʦʚʥʳʝ ʝʜʠʥʠʮʳ)

ɻʠʙʨʠʜ PIABS PIABS_total

ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 3,32±1,22 3,32±0,99
ɹʘʞʝʥʢʘ x ʃʠʥʠʷ 2 4,12±0,46 2,53±0,53
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ 5,31±0,64 3,34±0,42
ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 4,04±0,23 2,99±0,41
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠʥʠʷ 2 4,01±0,27 2,39±0,59
ʃʠʥʠʷ 2 x ɹʘʞʝʥʢʘ 4,11±0,59 3,18±0,73
ʃʠʥʠʷ 2 x ʄʘʨʛʘʨʠʪʘ 5,17±0,47 3,09±0,17
ʄʘʨʛʘʨʠʪʘ x ʃʠʥʠʷ 2 4,40±0,80 2,84±0,49
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʉʘʨʘʪʦʚʩʢʘʷ 29 4,45±0,10 2,66±0,33
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 4,76±0,11 2,76±0,01
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʄʘʨʛʘʨʠʪʘ 5,43±0,56 3,43±0,39
ʄʘʨʛʘʨʠʪʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29 5,10±0,56 3,03±0,61
ʄʘʨʛʘʨʠʪʘ x ɹʘʞʝʥʢʘ 4,24±0,52 2,62±0,42
ɹʘʞʝʥʢʘ x ʄʘʨʛʘʨʠʪʘ 4,39±1,05 2,73±0,73
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʃʠʥʠʷ 2 5,07±0,34 2,91±0,05
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʄʘʨʛʘʨʠʪʘ 4,26±0,73 2,90±0,65
ʄʘʨʛʘʨʠʪʘ x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 4,24±0,48 3,04±0,44
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ɹʘʞʝʥʢʘ 4,89±0,62 2,88±0,20

ʉʨʝʜʥʝʝ 4,52 2,85
ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ, % 12,31 9,70

ɿʘʢʣʶʯʝʥʠʝ.ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʌʉII ʥʘʭʦʜʠʣʩʷ ʚ
ʧʨʝʜʝʣʘʭ ʦʪ 0,80 % (Fv/Fm) ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ 12,31 % (PIABS). ʅʘʯʘʣʴʥʘʷ ʠ ʤʘʢ-
ʩʠʤʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʘ ʚʘʨʴʠʨʦʚʘʣʠ ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ
ʫʨʦʚʥʝ, ʯʫʪʴ ʙʦʣʴʰʝ 10 %, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʙʦʪʳ ʘʥʪʝʥʥʳʭ
ʢʦʤʧʣʝʢʩʦʚ ʠ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʧʦ ʟʘʭʚʘʪʫ ʬʦʪʦʥʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ
ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʌʉII, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘʣ ʥʘʠʙʦʣʴʰʫʶ
ʘʤʧʣʠʪʫʜʫ – 0,80…9,28 % ʫ Fv/Fm ʠ Fv/Fo ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʠʥʠʤʘʣʴʥʘʷ ʚʘʨʠʘ-
ʙʝʣʴʥʦʩʪʴ ʩʨʝʜʠ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ ʧʨʦʷʚʠʣʘʩʴ ʫ ʧʦʢʘʟʘʪʝʣʷ TRo/RC (3,85 %),
ʤʘʢʩʠʤʘʣʴʥʘʷ – ʫ ʜʘʥʥʳʭ ʦ ʧʦʪʝʨʝ ʵʥʝʨʛʠʠ (7,84 %). ʇʝʨʬʦʤʘʥʩ-ʠʥʜʝʢʩʳ
ʦʙʣʘʜʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʨʝʜʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʚʘʨʠʘʮʠʝʡ 9,70…12,31 %.

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʠʙʨʠʜʳ ʉʘʨʘʪʦʚʩʢʘʷ 29 x ɹʘʞʝʥʢʘ ʠ
ʉʘʨʘʪʦʚʩʢʘʷ 29 x ʄʘʨʛʘʨʠʪʘ ʧʦʢʘʟʘʣʠ ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ
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ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʌʉII. ʅʦ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʨʘʟʙʦʨʝ ʧʘʨʘʤʝʪʨʦʚ
ʨʘʙʦʪʳ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ ʘʥʪʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ
ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʙʳʣʠ ʫ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ ʛʠʙʨʠʜʦʚ (ɹʘʞʝʥʢʘ x ʉʘʨʘʪʦʚ-
ʩʢʘʷ 29, ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 ʠ ʄʘʨʛʘʨʠʪʘ x ʉʘʨʘʪʦʚʩʢʘʷ 29). ʇʨʠ ʵʪʦʤ ʛʠ-
ʙʨʠʜʳ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʨʦʜʠʪʝʣʷʤʠ ʤʦʛʣʠ ʜʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤ-
ʧʣʠʪʫʜʦʡ ʟʥʘʯʝʥʠʡ ʚ ʦʜʥʦʤ ʧʘʨʘʤʝʪʨʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʃʠʥʠʷ 2 x ʂʘʨʘʙʘʣʳʢ-
ʩʢʘʷ 98 ʠ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 x ʃʠʥʠʷ 2 ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʥʳ
ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʚʪʦʨʠʯʥʦʛʦ ʘʢʮʝʧʪʦʨʘ ʌʉII ʠ ʚ ʮʝʣʦʤ ʦʪ ʌʉII ʢ ʧʝʨʚʠʯʥʳʤ ʘʢ-
ʮʝʧʪʦʨʘʤ ʌʉI (ŭRE) ʧʦʢʘʟʘʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ – 0,42 ʠ 0,36. ʇʦʵʪʦʤʫ ʧʦʜʙʦʨ ʤʘʪʝʨʠʥʩʢʠʭ ʬʦʨʤ, ʥʝʩʫʱʠʭ ʦʩʥʦʚʥʦʡ
ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʛʠʙʨʠʜʦʚ.

ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʚʳ-
ʚʝʜʝʥʠʠ ʩʦʨʪʦʚ ʩ ʪʨʝʙʫʝʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʛʝʥʦʚ ʜʣʷ
ʧʨʦʜʫʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ.
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ɸʜʘʧʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʚ
ʫʩʣʦʚʠʷʭ ʵʜʘʬʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ

ɽ. ɸ. ʐʣʷʭʪʠʥʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ
ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦ-
ʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʚʥʝʜʨʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚ-
ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʨʘʡʦʥʠ-
ʨʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʩʝʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ.
ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʚ 2019, 2020, 2022 ʛʛ. ʥʘ ʧʨʦʚʦʢʘʮʠʦʥʥʦʤ ʧʦ ʘʣʶʤʦʢʠʩʣʦʪʥʦʩʪʠ
ʧʦʯʚʝʥʥʦʤ ʬʦʥʝ (pH 3,7…3,9; Al3+ 26,5…28,4 ʤʛ/100 ʛ ʧʦʯʚʳ) ʌʘʣʸʥʩʢʦʡ
ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ - ʬʠʣʠʘʣ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ʇʨʦʚʝʣʠ
ʦʮʝʥʢʫ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ: ʈʫʰʥʠʢ, ɻʨʘʬʠʥʷ ʂʠʧʨʝʟ,
ʅʠʦʙʘ, ɹʘʪʠʩʪ, ʉʘʨʤʘʪ, ʃʠʢʘ, ʉʘʜʢʦ, ʜʘʥʥʳʝ ʩʨʘʚʥʠʚʘʣʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʘʥʜʘʨʪʘ
ʩʦʨʪʘ ʌʘʣʸʥʩʢʘʷ 4. ɺʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʟʫʯʝʥʠʷ, ʦʪʤʝʯʝʥʘ ʫ ʩʦʨ-
ʪʦʚ ʉʘʜʢʦ ʠ ɹʘʪʠʩʪ (3,20 ʠ 3,09 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺʳʜʝʣʝʥʳ ʧʣʘʩʪʠʯʥʳʝ ʩʦʨʪʘ ʩ
ʩʠʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʩ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʣʫʯʰʠʭ ʫʩʣʦ-
ʚʠʷʭ: ʂʠʧʨʝʟ (4,79 ʪ/ʛʘ; bi = 1,35; ʂʄ = 2,38), ʉʘʨʤʘʪ (4,81 ʪ/ʛʘ; bi = 1,30; ʂʄ = 2,24),
ɻʨʘʬʠʥʷ (3,86 ʪ/ʛʘ; bi = 1,17; ʂʄ = 2,61). ʉʦʨʪʘ ʉʘʜʢʦ, ɹʘʪʠʩʪ, ʈʫʰʥʠʢ ʦʪʣʠʯʘʣʠʩʴ ʚʳ-
ʩʦʢʦʡ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ (2,27…2,40) ʠ ʩʣʘʙʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘ-
ʮʠʠ. ɹʦʣʝʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʤʠ ʩʦʨʪʘʤʠ ʚ ʦʧʳʪʝ, ʧʨʠ ʨʘʟʣʠʯʘʶ-ʱʠʭʩʷ ʫʩʣʦʚʠʷʭ
ʚʝʛʝʪʘʮʠʠ, ʙʳʣʠ ʉʘʜʢʦ (SF = 2,0), ɹʘʪʠʩʪ (SF = 2,2), ʈʫʰʥʠʢ (SF = 2,2). ɺʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ
ʧʨʠʟʥʘʢʘ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ ʠ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʚʳʷʚʣʝʥ ʫ ʩʦʨʪʦʚ ɹʘʪʠʩʪ (Hom = 0,10; ʂɸ = 117,0) ʠ ʉʘʜʢʦ
(Hom = 0,09; ʂɸ = 121,1). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʘʜʘʧʪʠʚʥʦʡ
ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʟʥʘʢʘ «ʫʨʦʞʘʡʥʦʩʪʴ» ʫ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʩʝʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-
ɺʦʩʪʦʢʘ ʚ ʫʩʣʦʚʠʷʭ ʵʜʘʬʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʉʘʜʢʦ, ɹʘʪʠʩʪ, ʈʫʰʥʠʢ, ʢʦ-
ʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʘʛʨʦʤʝʪʝʦʫʩʣʦʚʠʷʤ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Secale cereaʝlʝ L., ʫʨʦʞʘʡʥʦʩʪʴ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʘʜʘʧ-
ʪʠʚʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ

Adaptive capacity of winter rye varieties in conditions of edaphic stress

E. A. Shlyakhtina
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstraʩt. The agro-climatic conditions of the Kirov region are characterized by
constant fluctuations of biotic and abiotic factors, in this regard, the introduction and use of
varieties with high adaptive capacity is of particular relevance. The purpose of the research is to
assess the yield and adaptability of zoned and promising varieties of winter rye from the
selection of the Federal Agricultural Research Center of the North-East named N. V. Rudnitsky. The
studies were carried out in 2019, 2020, 2022 at the provocative soil background in terms of alu-
mina (pH 3.7…3.9; Al3+ 26.5…28.4 mg/100 g of soil) of the Falenskaya Breeding Station. Winter
rye varieties of competitive variety testing were evaluated: Rushnik, Grafinya, Kiprez, Nioba,
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Batist, Sarmat, Lika, Sadko, the data were compared with the indicators of the
Falenskaya 4 standard. High yields, on average over the years of study, were noted in the varieties:
Sadko and Batist (3.20 and 3.09 t/ha, respectively). Flexibility varieties with a strong reaction to
changing environmental conditions, with high yields in the best conditions were identified: Kipres
(4.79 t/ha; bi= 1.35; KM = 2.38), Sarmat (4.81 t/ha; bi = 1.30; KM = 24), Grafinya (3.86 t/ha; bi = 1.17;
KM = 2.61). Sadko, Batist, and Rushnik varieties were distinguished by high stress resistance
(2.27…2.40) and weak response to changes in vegetation conditions. More phenotypically stable
varieties in the experiment, under different growing conditions, were: Sadko
(SF = 2.0), Batist (SF = 2.2), Rushnik (SF = 2.2). A high value of the sign of homeostaticity and
a high coefficient of adaptivity over the years of research was revealed in the Batist variety (Hom
= 0.10; KA = 117.0) and Sadko (Hom = 0.09; KA = 121.1). As a result of a full assessment of the
adaptive ability of the "yield" trait in winter rye varieties of the Federal Agricultural Research Center
of the North-East named N.V. Rudnitsky selection, under conditions of edaphic stress, varieties were
identified - Sadko, Batist, Rushnik, which showed the highest adaptability to various agromete-
orological conditions.

Keywords: Secale cereaʝlʝ L., yield, stress resistance, adaptability, flexibility

ɺ ʈʦʩʩʠʠ ʧʣʦʱʘʜʠ ʢʠʩʣʳʭ ʧʦʯʚ (pH < 5,5) ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 60 ʤʣʥ ʛʘ [1].
ɺ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʠʭ ʧʦʯʚ ʙʦʣʝʝ 80 %, ʚ ʪ. ʯ. 40,8 % – ʩʠʣʴʥʦʢʠʩʣʳʝ (pH
< 4,5) ʥʘʩʳʱʝʥʥʳʝ ʠʦʥʘʤʠ ʘʣʶʤʠʥʠʷ [1, 2, 3]. ʇʨʠ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ
ʧʦʯʚʳ ʘʣʶʤʠʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʪʦʢʩʠʯʥʳʤ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ,
ʩʥʠʞʘʝʪ ʫʨʦʞʘʡ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ [4]. ʋ ʦʟʠʤʦʡ ʨʞʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʟʝʨ-
ʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʝʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ
ʧʣʦʜʦʨʦʜʠʶ ʧʦʯʚʳ. ʆʜʥʘʢʦ ʥʘ ʬʦʥʝ ʵʜʘʬʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʨʦʩʪ ʦʟʠʤʦʡ ʨʞʠ
ʟʘʜʝʨʞʠʚʘʝʪʩʷ, ʩʥʠʞʘʝʪʩʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʧʦʩʝʚʳ ʩʪʘʥʦʚʷʪʩʷ
ʠʟʨʝʞʝʥʥʳʤʠ.ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʦʟʠʤʦʡ ʨʞʠ ʪʨʝʙʫʝʪʩʷ
ʩʦʟʜʘʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʚʥʝʜʨʝʥʠʝ ʘʜʘʧʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ
ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʥʪʘʙʝʣʴʥʦʝ ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨʳ. ɺ
ʵʪʦʡ ʩʚʷʟʠ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʜʦʣʞʥʘ ʟʘʥʠʤʘʪʴ ʵʜʘʬʠʯʝʩʢʘʷ ʩʝʣʝʢʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ
ʩʦʟʜʘʚʘʪʴ ʢʠʩʣʦʪʦ- ʠ ʘʣʶʤʦʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ. ʆʮʝʥʢʘ ʩʦʨʪʦʚ ʨʘʟʣʠʯ-
ʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦ ʫʨʦʚʥʶ ʘʣʶʤʦ- ʠ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʩʪʠ
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ: ʢʫʣʴʪʫʨʘ ʢʣʝʪʦʢ ʠ ʪʢʘʥʝʡ; ʤʝʪʦʜ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ʨʘʩʪʚʦʨʦʚ; ʧʦʯʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ; ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [5, 6]. ɸʜʘʧʪʠʚʥʳʝ
ʩʦʨʪʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ
ʠ ʩʪʘʙʠʣʴʥʫʶ – ʚ ʩʪʨʝʩʩʦʚʳʭ [7]. ʄʥʦʛʦʣʝʪʥʝʝ ʠʟʫʯʝʥʠʝ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʚ
ʧʨʦʚʦʢʘʮʠʦʥʥʳʭ ʧʦ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʪʦʣʝ-
ʨʘʥʪʥʦʩʪʴ ʩʦʨʪʦʚ ʢ ʢʠʩʣʳʤ ʧʦʯʚʘʤ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʡ
ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʩʝʣʝʢʮʠʠ
ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʚ ʫʩʣʦʚʠʷʭ ʵʜʘʬʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠ ʚ 2019, 2020 ʠ ʚ 2022 ʛʛ. ʥʘ
ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʌʘʣʸʥʩʢʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʩʪʘʥʮʠʠ – ʬʠʣʠʘʣʘ ʌɸʅʎ ʉʝʚʝʨʦ-
ɺʦʩʪʦʢʘ (ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʠʟʦʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ
ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʢʨʦʚʥʳʭ ʩʫʛʣʠʥʢʘʭ. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ
ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ, ʧʨʦʚʦʢʘʮʠʦʥʥʦʛʦ ʧʦ ʘʣʶʤʦʢʠʩʣʦʪʥʦʩʪʠ, ʬʦʥʘ:
ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ – 3,7…3,9 ʝʜ. (ɻʆʉʊ ʈ 26483-85); ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ Al3+

26,5…28,4 ʤʛ/100 ʛ ʧʦʯʚʳ (ʧʦ ʉʦʢʦʣʦʚʫ); ʦʙʤʝʥʥʦʛʦ ʬʦʩʬʦʨʘ – 72…102 ʤʛ/ʢʛ;
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ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ – 66…100 ʤʛ/ʢʛ (ʧʦ ʂʠʨʩʘʥʦʚʫ ɻʆʉʊ ʈ 54650-2011). ʇʨʝʜʰʝ-
ʩʪʚʝʥʥʠʢ ʯʠʩʪʳʡ ʧʘʨ, ʥʦʨʤʘ ʚʳʩʝʚʘ – 6 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ 1 ʛʘ. ʇʦʩʝʚ ʧʨʦ-
ʚʦʜʠʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʨʝʛʠʦʥʘ ʩʨʦʢʠ (III ʜʝʢʘʜʘ ʘʚʛʫʩʪʘ) ʩʝʷʣʢʦʡ ʉʂʉ-10,
ʫʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ – 10 ʤ2, ʚ ʰʝʩʪʠʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʨʝʥʜʦʤʠʟʠʨʦ-
ʚʘʥʥʳʤʠ ʙʣʦʢʘʤʠ. ʇʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ ʢʦʥʢʫʨʩ-
ʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ: 2 ʩʦʨʪʘ, ʚʥʝʩʝʥʥʳʭ ʚ
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ (ʈʫʰʥʠʢ, ɻʨʘʬʠʥʷ), ʠ 6
ʧʝʨʩʧʝʢʪʠʚʥʳʭ (ʂʠʧʨʝʟ, ʅʠʦʙʘ, ɹʘʪʠʩʪ, ʉʘʨʤʘʪ, ʃʠʢʘ, ʉʘʜʢʦ). ʇʦʣʫʯʝʥʥʳʝ ɻ ʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʨʘʚʥʠʚʘʣʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʘʥʜʘʨʪʘ ʌʘʣʸʥʩʢʘʷ 4.
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʨʞʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ
ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [8].

ʄʘʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ
ʩʝʣʝʢʮʠʦʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʙʠʦʤʝʪʨʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ AGROS
ʚʝʨʩʠʷ 2.07. ʂʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ (bi), ʠʥʜʝʢʩ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (Ij)
ʩʯʠʪʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ S.A. Eberhart, W.A. Russell ʚ ʠʟʣʦʞʝʥʠʠ ɺ.ɿ. ʇʘʢʫʜʠʥʘ ʠ
ʃ.ʄ. ʃʦʧʘʪʠʥʦʡ [9]; ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ (ʋ2 -ʋ1) ʠ ʛʝʥʝʪʠʯʝʩʢʫʶ ʛʠʙʢʦʩʪʴ (ʋ2

+ ʋ1)/2) ʩʦʨʪʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ɸ.ɸ. ɻʦʥʯʘʨʝʥʢʦ [11]; ʢʦʵʬʬʠʮʠʝʥʪ ʤʫʣʴʪʠʧʣʠ-
ʢʘʪʠʚʥʦʩʪʠ (ʂʄ) ʧʦ ɺ.ɸ. ɼʨʘʛʘʚʮʝʚʫ [12]; ʧʦʢʘʟʘʪʝʣʴ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ (Hom)
ʧʦ ɺ.ɺ. ʍʘʥʛʠʣʴʜʠʥʫ [13]; ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ (ʂɸ) ʧʦ
ʃ.ɸ. ɾʠʚʦʪʢʦʚʫ ʠ ʜʨ. [14]; ʬʘʢʪʦʨ ʩʪʘʙʠʣʴʥʦʩʪʠ (SF) ʧʦ ʤʝʪʦʜʠʢʝ D. Levis [15].

ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʧ. ʌʘʣʝʥʢʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʧʝʨʠʦʜ
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʣʘʜʳʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʦ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʫʩʣʦ-
ʚʠʷ ʚʝʛʝʪʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ɻ ʢʦʣʦʛʠʯʝʩʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ
ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʧʦ ʫʨʦʚʥʶ ʫʨʦʞʘʡʥʦʩʪʠ (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʘ 1
ʄʝʪʝʦʜʘʥʥʳʝ 2019, 2020, 2022 ʛʛ.

(ʜʘʥʥʳʝ ʤʝʪʝʦʩʪʘʥʮʠʠ ʧ. ʌʘʣʸʥʢʠ, ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ)

ʄʝʩʷʮ

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ
ʚʦʟʜʫʭʘ, ʉ ʆʩʘʜʢʠ, ʤʤ

2019 ʛ. 2020 ʛ. 2022 ʛ.
2019 ʛ. 2020 ʛ. 2022 ʛ.

ʢʦʣ-ʚʦ % ʦʪ
ʥʦʨʤʳ ʢʦʣ-ʚʦ % ʦʪ

ʥʦʨʤʳ ʢʦʣ-ʚʦ % ʦʪ
ʥʦʨʤʳ

ʄʘʡ 13,2 12,1 8,3 33 72 65 142 63,8 138,7
ʀʶʥʴ 15,1 14,3 15,3 108 164 46 69 66,2 100,3
ʀʶʣʴ 15,9 20,2 19,8 75 98 84 109 51,8 67,3
ɸʚʛʫʩʪ 13,0 14,7 19,5 157 238 52 79 8,4 12,7

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʮʝʥʦʢ ʩʦʨʪʘ ʷʚʣʷʝʪʩʷ
ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦ-
ʚʠʷʭ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ
ʦʟʠʤʦʡ ʨʞʠ ʩʢʣʘʜʳʚʘʣʠʩʴ ʚ 2019 ʛ, ʢʦʛʜʘ ʠʥʜʝʢʩ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (Ij) ʠʤʝʣ
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (Ij = 1,62). ɺ ʵʪʦʪ ʛʦʜ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ ʩʬʦʨʤʠʨʦʚʘʣʠ
ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ (ʩʨʝʜʥʷʷ ʧʦ ʦʧʳʪʫ 4,26 ʪ/ʛʘ). ɺ 2020, 2022 ʛʛ.
ʠʥʜʝʢʩ ʩʨʝʜʳ ʠʤʝʣ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ (Ij = -0,72; -0,89 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ),
ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ
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ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʦʟʠʤʦʡ ʨʞʠ. ɺ ʫʩʣʦʚʠʷʭ 2020 ʠ 2022 ʛʛ. ʩʨʝʜʥʷʷ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʩʦʨʪʦʚ ʩʦʩʪʘʚʠʣʘ 1,91 ʠ 1,76 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʚ ʫʩʣʦʚʠʷʭ ʵʜʘʬʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʪ/ʛʘ

ʉʦʨʪ 2019 ʛ. 2020 ʛ. 2022 ʛ. ʉʨʝʜʥʝʝ CV, %
ʌʘʣʸʥʩʢʘʷ 4 – ʩʪʘʥʜʘʨʪ 3,21 1,12 2,21 2,18 39,2
ʈʫʰʥʠʢ 4,12 1,85 2,21 2,73 36,5
ɻʨʘʬʠʥʷ 3,86 0,34 1,57 1,92 75,9
ʂʠʧʨʝʟ 4,79 1,40 1,59 2,59 60,0
ʅʠʦʙʘ 4,14 3,25 1,13 2,84 44,5
ɹʘʪʠʩʪ 4,32 3,00 1,94 3,09 31,5
ʉʘʨʤʘʪ 4,81 2,65 0,83 2,76 58,9
ʃʠʢʘ 4,34 1,20 1,83 2,46 55,2
ʉʘʜʢʦ 4,74 2,34 2,53 3,20 34,0

ʉʨʝʜʥʝʝ ʧʦ ʦʧʳʪʫ 4,26 1,92 1,75 2,64 -
ʅʉʈ05 0,53 0,36 0,47 - -

ʀʥʜʝʢʩ ʫʩʣʦʚʠʡ ʩʨʝʜʳ (Ij) 1,62 -0,73 -0,88 - -

ɿʘ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʥʘ
ʘʣʶʤʦʢʠʩʣʦʤ ʬʦʥʝ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,92 (ɻʨʘʬʠʥʷ) ʜʦ 3,20 ʪ/ʛʘ (ʉʘʜʢʦ),
ʫ ʩʪʘʥʜʘʨʪʘ ʌʘʣʝʥʩʢʘʷ 4 ʦʥʘ ʩʦʩʪʘʚʠʣʘ 2,18 ʪ/ʛʘ. ɺʳʩʦʢʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʧʦ ʛʦʜʘʤ (CV) ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʦʚ ɹʘʪʠʩʪ (31,5 %), ʉʘʜʢʦ (34,0 %) ʠ
ʈʫʰʥʠʢ (36,5 %). ʆʯʝʥʴ ʚʳʩʦʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʷʚʣʝʥʘ ʫ
ʩʦʨʪʘ ɻʨʘʬʠʥʷ (75,9 %). ɺʳʩʦʢʠʡ ʩʙʦʨ ʟʝʨʥʘ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ,
ʩʬʦʨʤʠʨʦʚʘʣʠ ʩʦʨʪʘ ʉʘʜʢʦ (3,20 ʪ/ʛʘ) ʠ ɹʘʪʠʩʪ (3,09 ʪ/ʛʘ).

ʉʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ (ʋ2 –ʋ1) ʩʦʨʪʘ – ʵʪʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ,
ʧʦʣʫʯʝʥʥʦʡ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʚʩʝ-
ʛʜʘ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ. ʏʝʤ ʤʝʥʴʰʝ ʝʛʦ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ. ɺʳʩʦʢʘʷ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʤʝʯʝʥʘ
ʫ ʩʦʨʪʦʚ ʈʫʰʥʠʢ (-2,27), ɹʘʪʠʩʪ (-2,38), ʉʘʜʢʦ (-2,40) (ʪʘʙʣ. 3).

ʊʘʙʣʠʮʘ 3
ɸʜʘʧʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʚ ʫʩʣʦʚʠʷʭ ʵʜʘʬʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ

ʉʦʨʪ ʋ2 –ʋ1 (ʋ2 + ʋ1)/2 bi SF KM Hom KA
ʌʘʣʸʥʩʢʘʷ 4
– ʩʪʘʥʜʘʨʪ -2,09 2,17 0,61 2,9 1,74 0,06 82,6

ʈʫʰʥʠʢ -2,27 2,99 0,85 2,2 1,82 0,07 103,4
ɻʨʘʬʠʥʷ -3,52 2,10 1,17 11,4 2,61 0,03 72,7
ʂʠʧʨʝʟ -3,39 3,10 1,35 3,4 2,38 0,04 98,1
ʅʠʦʙʘ -3,01 2,64 0,85 3,7 1,79 0,06 107,6
ɹʘʪʠʩʪ -2,38 3,13 0,80 2,2 1,68 0,10 117,0
ʉʘʨʤʘʪ -3,98 2,82 1,30 5,8 2,24 0,05 104,5
ʃʠʢʘ -3,14 2,77 1,15 3,6 2,23 0,04 93,2
ʉʘʜʢʦ -2,40 3,54 0,93 2,0 1,77 0,09 121,2

ʇʨʠʤʝʯʘʥʠʝ: ʋ2 –ʋ1 – ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ; (ʋ2+ʋ1)/2 – ʛʝʥʝʪʠʯʝʩʢʘʷ ʛʠʙʢʦʩʪʴ; bi – ʢʦʵʬʬʠʮʠ-
ʝʥʪ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ; SF – ʬʘʢʪʦʨ ʩʪʘʙʠʣʴʥʦʩʪʠ; KM – ʢʦʵʬʬʠʮʠʝʥʪ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʩʪʠ; Hom
– ʧʦʢʘʟʘʪʝʣʴ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ; KA – ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ.
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ʇʦʢʘʟʘʪʝʣʴ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ (ʋ2 +ʋ1)/2 ʦʪʨʘʞʘʝʪ ʩʨʝʜʥʶʶ ʫʨʦʞʘʡ-
ʥʦʩʪʴ ʩʦʨʪʘ ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢ, ʯʝʤ ʚʳʰʝ ʜʘʥ-
ʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʪʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʦʨʪʘ ʠ
ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ (ʵʜʘʬʠʯʝʩʢʠʤʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ). ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠ-
ʯʝʩʢʦʡ ʛʠʙʢʦʩʪʠ ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʦʚ ʉʘʜʢʦ, ɹʘʪʠʩʪ, ʂʠʧʨʝʟ.

ʂʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ bi (ʧʣʘʩʪʠʯʥʦʩʪʴ) ʦʪʨʘʞʘʝʪ ʨʝʘʢʮʠʶ
ʛʝʥʦʪʠʧʘ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ
ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʧʦ ʧʨʠʟʥʘʢʫ ʫʨʦʞʘʡʥʦʩʪʴ
(ʦʪ 0,61 ʜʦ 1,35). ʂʦʵʬʬʠʮʠʝʥʪ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʩʪʠ (ʂʄ) ʪʘʢ ʞʝ, ʢʘʢ ʠ ʢʦʵʬ-
ʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʦʨʪʘ. ʏʝʤ ʚʳʰʝ ʝʛʦ
ʟʥʘʯʝʥʠʝ, ʪʝʤ ʩʠʣʴʥʝʝ ʨʝʘʢʮʠʷ ʩʦʨʪʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. ɺʳʜʝʣʝʥʳ
ʩʦʨʪʘ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʦʪʟʳʚʯʠʚʦʩʪʴʶ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ: ʂʠ-
ʧʨʝʟ (bi = 1,35; ʂʄ = 2,38), ʉʘʨʤʘʪ (bi = 1,30; ʂʄ = 2,24), ɻʨʘʬʠʥʷ (bi = 1,17; ʂʄ
= 2,61). ʉʣʘʙʘʷ ʨʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʧʨʠ ʩʪʘʙʠʣʴʥʦ
ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʦʚ: ʉʘʜʢʦ (bi = 0,93; ʂʄ = 1,77), ɹʘʪʠʩʪ
(bi = 0,80; ʂʄ = 1,68), ʅʠʦʙʘ (bi = 0,85; ʂʄ = 1,79), ʈʫʰʥʠʢ (bi = 0,85; ʂʄ = 1,82).

ʅʘʠʙʦʣʝʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʤʠ ʩʦʨʪʘʤʠ ʚ ʜʘʥʥʦʤ ʦʧʳʪʝ, ʧʨʠ ʨʘʟ-
ʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ, ʙʳʣʠ ʉʘʜʢʦ (SF = 2,0), ɹʘʪʠʩʪ (SF = 2,2), ʈʫʰ-
ʥʠʢ (SF = 2,2). ɻʦʤʝʦʩʪʘʪʠʯʥʦʩʪʴ – ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʬʦʨʤʠʨʦʚʘʪʴ ʩʪʘ-
ʙʠʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ, ʪ. ʝ. ʩʦʨʪʘ ʩ ʚʳʩʦʢʦʡ ʛʦʤʝʦ-
ʩʪʘʪʠʯʥʦʩʪʴʶ ʤʦʛʫʪ ʩʚʦʜʠʪʴ ʢ ʤʠʥʠʤʫʤʫ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦʟ-
ʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʟʘ ʛʦʜʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ ʫ ʩʦʨʪʦʚ ɹʘʪʠʩʪ (Hom = 0,10) ʠ ʉʘʜʢʦ (Hom = 0,09). ɺʳ-
ʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ʉʘʜʢʦ (ʂɸ = 121,1),
ɹʘʪʠʩʪ (ʂɸ = 117,0).

ʈʘʟʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʨʪʦʚ ʠʤʝʶʪ ʩʚʦʠ ʜʦ-
ʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʙʦʣʝʝ ʧʦʣʥʫʶ ʠ ʚʩʝʩʪʦʨʦʥʥʶʶ ʦʮʝʥʢʫ ʜʘʝʪ ʧʨʠʤʝʥʝ-
ʥʠʝ ʩʠʩʪʝʤʳ ʨʘʥʛʦʚ ʧʦ ʠʟʫʯʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʏʝʤ ʥʠʞʝ ʨʘʥʛ, ʪʝʤ ʚʳʰʝ ʘʜʘʧ-
ʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʘ (ʪʘʙʣ. 4).

ʊʘʙʣʠʮʘ 4
ʈʘʥʞʠʨʦʚʘʥʠʝ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʘʜʘʧʪʠʚʥʦʩʪʠ,

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦ ʨʘʟʥʳʤ ʤʝʪʦʜʠʢʘʤ

ʉʦʨʪ
ʈʘʥʛ ʉʫʤʤʘ

ʨʘʥʛʦʚʍ ʋ2 – ʋ1 (ʋ2+ʋ1)/2 bi SF KM Hom KA
ʌʘʣʸʥʩʢʘʷ 4
- ʩʪʘʥʜʘʨʪ 8 1 8 8 3 8 4 8 48

ʈʫʰʥʠʢ 5 2 4 2 2 5 3 5 28
ɻʨʘʬʠʥʷ 9 8 9 5 8 1 7 9 56
ʂʠʧʨʝʟ 6 7 3 7 4 2 6 6 41
ʅʠʦʙʘ 3 5 7 2 6 6 4 3 36
ɹʘʪʠʩʪ 2 3 2 3 2 9 1 2 24
ʉʘʨʤʘʪ 4 9 5 6 7 3 5 4 43
ʃʠʢʘ 7 6 6 4 5 4 6 7 45
ʉʘʜʢʦ 1 4 1 1 1 7 2 1 18
ʇʨʠʤʝʯʘʥʠʝ. ʍ - ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ
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ʊʘʢ, ʧʦ ʠʟʫʯʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʝ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʝ ʩʦʨʪʘ ʉʘʜʢʦ ʠ ɹʘʪʠʩʪ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʥʳʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ
ʩʦʨʪ ʈʫʰʥʠʢ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʥʘʠʤʝʥʴʰʫʶ ʩʫʤʤʫ ʨʘʥʛʦʚ.

ɺʳʚʦʜʳ. ʅʘʠʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʦʧʳʪʝ ʦʪʤʝʯʝʥʘ ʫ ʩʦʨʪʦʚ
ʉʘʜʢʦ ʠ ɹʘʪʠʩʪ (3,20 ʠ 3,09 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺʳʜʝʣʝʥʳ ʩʦʨʪʘ ʠʥʪʝʥʩʠʚʥʦʛʦ
ʪʠʧʘ, ʫ ʢʦʪʦʨʳʭ ʩʠʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ: ʂʠʧʨʝʟ (bi = 1,35; ʂʄ =
2,38), ʉʘʨʤʘʪ (bi = 1,30; ʂʄ = 2,24), ɻʨʘʬʠʥʷ (bi = 1,17; ʂʄ = 2,61). ʉʦʨʪʘ ʉʘʜʢʦ,
ɹʘʪʠʩʪ, ʈʫʰʥʠʢ ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʩʣʘʙʦʡ ʨʝʘʢʮʠʝʡ
ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ.

ʌʝʥʦʪʠʧʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʤʠ ʩʦʨʪʘʤʠ ʚ ʦʧʳʪʝ, ʧʨʠ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʫʩʣʦ-
ʚʠʷʭ ʚʝʛʝʪʘʮʠʠ, ʙʳʣʠ ʉʘʜʢʦ (SF = 2,0), ɹʘʪʠʩʪ (SF = 2,2), ʈʫʰʥʠʢ (SF = 2,2). ɺʳ-
ʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʛʦʤʝʦʩʪʘʪʠʯʥʦʩʪʠ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʦ ʫ
ʩʦʨʪʦʚ ɹʘʪʠʩʪ (0,10) ʠ ʉʘʜʢʦ (0,09). ɺʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʘʜʘʧʪʠʚʥʦʩʪʠ ʚʳʷʚʣʝʥ
ʫ ʩʦʨʪʦʚ ʉʘʜʢʦ ʠ ɹʘʪʠʩʪ (ʂɸ = 121 ʠ ʂɸ = 117 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʘʜʘʧʪʠʚ-
ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʟʥʘʢʘ «ʫʨʦʞʘʡʥʦʩʪʴ» ʫ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ
ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʩʝʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ, ʚ ʫʩʣʦʚʠʷʭ ʵʜʘʬʠʯʝʩʢʦʛʦ
ʩʪʨʝʩʩʘ, ʚʳʜʝʣʝʥʳ ʩʦʨʪʘ ʉʘʜʢʦ, ɹʘʪʠʩʪ, ʈʫʰʥʠʢ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʠʣʠ ʚʳʩʦʢʫʶ
ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʘʛʨʦʤʝʪʝʦʫʩʣʦʚʠʷʤ.
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ʉʦʨʪʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʩʝʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʀ. ʅ.ʑʝʥʥʠʢʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʩʝʣʝʢʮʠʠ ʷʯʤʝʥʷ ʚ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ
ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ, ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ
ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʙʦʣʝʟʥʠ

Varieties of spring barley bred in FARC of the North-East

I. N. Shchennikova
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract: The most important task of barley selection in the FAN Center of the North-
East is to create varieties adapted to the soil and climatic conditions of the Volga-Vyatka region.

Keywords: yield, adaptability, resistance to subsidence, diseases

ʗʯʤʝʥʴ – ʰʠʨʦʢʦ ʚʦʟʜʝʣʳʚʘʝʤʘʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʟʝʨʥʦʚʘʷ
ʢʫʣʴʪʫʨʘ. ɺʳʩʦʢʠʝ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʜʝʣʘʣʠ ʚʦʟʤʦʞʥʳʤ
ʚʦʟʜʝʣʳʚʘʪʴ ʝʛʦ ʚ ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɹʣʘʛʦʜʘʨʷ
ʩʚʦʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʤʫ ʚʝʛʝʪʘʮʠʦʥʥʦʤʫ ʧʝʨʠʦʜʫ, ʷʯʤʝʥʴ ʫʩʧʝʚʘʝʪ
ʚʳʟʨʝʚʘʪʴ ʚ ʭʦʣʦʜʥʳʭ ʨʘʡʦʥʘʭ, ʛʦʨʘʭ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥ ʫʩʪʦʡʯʠʚ ʢ ʧʦʥʠʞʝʥʥʳʤ
ʪʝʤʧʝʨʘʪʫʨʘʤ, ʜʝʬʠʮʠʪʫ ʚʦʜʳ, ʥʝʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʩʦʩʪʘʚʫ ʧʦʯʚʳ.

ɺ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛ. ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʩʨʝʜʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴ-
ʪʫʨ ʩʬʦʨʤʠʨʦʚʘʣ ʠʤʝʥʥʦ ʷʨʦʚʦʡ ʷʯʤʝʥʴ – 21 ʮ/ʛʘ. ʇʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ
ʷʯʤʝʥʝʤ, ʚ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʣʠ 105,7 ʪʳʩ. ʛʘ, ʯʪʦ ʥʘ 5,2 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫ-
ʱʝʤ ʛʦʜʫ. ʅʘ 2023 ʛ. ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫ-
ʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚʢʣʶʯʝʥʦ ʚʦʩʝʤʴ ʩʦʨʪʦʚ
ʷʯʤʝʥʷ ʩʝʣʝʢʮʠʠ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ: ʕʢʦʣʦʛ, ɼʠʥʘ, ʅʦʚʠʯʦʢ, ʃʝʣʴ, ʊʘʥʜʝʤ,
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ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ, ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ʠ ɹʦʷʨʠʥ. ʇʣʦʱʘʜʠ, ʟʘʥʷʪʳʝ ʩʦʨʪʘʤʠ ʠʥ-
ʩʪʠʪʫʪʘ, ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 26,3 %.
ʅʘʠʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʣʠ ʩʦʨʪʘ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʠ ʅʦʚʠʯʦʢ, ʯʪʦ ʩʦʩʪʘʚ-
ʣʷʣʦ 11,1 ʠ 9,9 ʪʳʩ. ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

ʆʩʥʦʚʥʳʝ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʷʨʦʚʦʛʦ
ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝʛʠʦʥʘ – ʵʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥ-
ʥʦʛʦ ʧʝʨʠʦʜʘ, ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʟʘʩʫʭʠ, ʫʯʘʩʪʠʚʰʠʝʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʥʠʟʢʦʝ
ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʠ ʧʦʚʳʰʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʟʥʠ.
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʦʣʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ
ɺʦʣʛʦ-ɺʷʪʩʢʦʤ ʨʝʛʠʦʥʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʪʦʣʴʢʦ ʩʦʨʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ
ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʫʩʧʝʰʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʦʟʜʝʡ-
ʩʪʚʠʷʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʙʠʦʪʠʯʝʩʢʦʡ ʠ ʘʙʠʦʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ; ʤʘʢʩʠʤʘʣʴʥʦ
ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ; ʠʤʝʪʴ ʚʳʩʦʢʠʡ ʧʦʪʝʥ-
ʮʠʘʣ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.

ʇʨʠ ʣʶʙʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʝʣʝʢʮʠʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʫʨʦʞʘʡ ʩ ʝʜʠʥʠʮʳ ʧʣʦ-
ʱʘʜʠ, ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʢʦʨʦʩʧʝʣʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢ-
ʪʦʨʘʤ, ʦʩʪʘʸʪʩʷ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʥʦʚʦʛʦ ʩʦʨʪʘ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩ
ʨʦʩʪʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʦʚ ʩʥʠʞʘʝʪʩʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʘʢ-
ʪʠʯʝʩʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʵʪʠʭ ʩʦʨʪʦʚ – ʦʥʘ ʩʥʠʞʘʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʜ ʩʝʣʝʢʮʠ-
ʦʥʝʨʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʦʠʪ ʟʘʜʘʯʘ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩ-
ʪʝʥʠʡ, ʥʦ ʠ ʩʦʯʝʪʘʪʴ ʝʝ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ.

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʝʣʝʢʮʠʠ ʷʯʤʝʥʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ – ʩʦʟʜʘʥʠʝ
ʩʦʨʪʦʚ ʩ ʚʳʩʦʢʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʪʨʝʩʩʘʤ,
ʘʜʨʝʩʥʦʛʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʟʝʨʥʘ.

ʉʦʟʜʘʥʠʝ ʩʦʨʪʦʚ, ʪʦʣʝʨʘʥʪʥʳʭ ʢ ʧʦʯʚʝʥʥʦʤʫ ʩʪʨʝʩʩʫ – ʦʜʥʦ ʠʟ ʘʢʪʫʘʣʴ-
ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʠ ʜʣʷ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ. ɺ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʜʫʪʩʷ ʩ 1984 ʛʦʜʘ. ʉʧʝʮʠʬʠʢʘ ʚ ʪʦʤ, ʯʪʦ
ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʘʣʠʟʠʨʫʶʱʠʭ ʠʣʠ ʧʨʦ-
ʚʦʢʘʮʠʦʥʥʳʭ ʬʦʥʘʭ, ʘ ʪʘʢʞʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʠʩʣʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦ-
ʣʠʩʪʳʭ ʧʦʯʚ. ʉ 2002 ʛ. ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ ʨʝʛʠʦʥʫ ʨʘʡʦʥʠʨʦʚʘʥ ʧʝʨʚʳʡ
ʚ ʈʦʩʩʠʠ ʘʣʶʤʦʪʦʣʝʨʘʥʪʥʳʡ ʩʦʨʪ ʷʯʤʝʥʷ ʅʦʚʠʯʦʢ. ʉʦʨʪ ʩʦʟʜʘʥ ʤʝʪʦʜʦʤ
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʛʠʙʨʠʜʥʦʡ ʧʦʧʫʣʷʮʠʠ F2 (ɸʜʘʤ ʭ ɼʫʵʪ) ʩ ʧʦʩʣʝʜʫ-
ʶʱʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʪʙʦʨʦʤ ʠ ʦʮʝʥʢʦʡ ʥʘ ʧʨʦʚʦʢʘʮʠʦʥʥʦʤ ʧʦ ʧʦʯʚʝʥʥʦʡ
ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʘʣʶʤʠʥʠʷ ʬʦʥʝ ʚ ʩʠʩʪʝʤʝ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʚʝʛʝʪʘ-
ʮʠʦʥʥʳʭ ʠ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ. ʈʘʟʥʦʚʠʜʥʦʩʪʴ nutans. ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ
ʩʦʨʪʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʦʙʱʘʷ ʠ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʧʨʠʯʝʤ ʧʦ ʢʦʣʠʯʝ-
ʩʪʚʫ ʩʪʝʙʣʝʡ ʠ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʦʥ ʚʳʜʝʣʷʝʪʩʷ ʝʱʝ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ, ʠ ʵʪʦ ʩʚʦʡ-
ʩʪʚʦ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ ʩʧʝʣʦʩʪʠ. ʊʘʢʞʝ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʪʝʤʥʦ-ʟʝ-
ʣʝʥʦʡ ʦʢʨʘʩʢʦʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʥʘ ʢʠʩʣʳʭ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ.
ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ – ʥʘ ʧʦʯʚʘʭ ʩ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ (ʦʙʫʩʣʦʚʣʝʥ-
ʥʦʡ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ) ʩʦʨʪ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ
ʧʨʝʚʳʰʘʝʪ ʩʪʘʥʜʘʨʪ ʜʦ 1 ʪ/ʛʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʥʘ ʬʦʥʝ ʵʜʘʬʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ. ʋʥʠʢʘʣʴ-
ʥʦʩʪʴ ʩʦʨʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʦʧʳʪʘʭ ʥʘ ʘʣʶʤʦʢʠʩʣʦʤ
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ʬʦʥʝ (ʨʅ 3,5…3,99; ɸ1 9,0…11,9 ʤʛ/100 ʛ ʧʦʯʚʳ) ʦʥ ʚ ʩʨʝʜʥʝʤ ʟʘ 5 ʣʝʪ ʧʦʚʳʰʘʣ
ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʚʝʩʪʢʦʚʘʥʥʳʤ ʬʦʥʦʤ (ʨʅ 6,0) ʥʘ 19,4 % ʟʘ ʩʯʝʪ
ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʫʩʪʠʩʪʦʩʪʠ (ʦʙʱʝʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʡ) ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝ-
ʥʠʷ. ʉ ʚʥʝʜʨʝʥʠʝʤ ʩʦʨʪʘ ʅʦʚʠʯʦʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷʭ ʂʠʨʦʚ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʫʨʦʞʘʡʥʦʩʪʴ ʷʯ-
ʤʝʥʷ ʚʳʨʦʩʣʘ ʚ 2 ʨʘʟʘ. ɹʣʘʛʦʜʘʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʢʠʩʣʳʤ ʧʦʯʚʘʤ, ʅʦʚʠʯʦʢ
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʝʥ ʥʘ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʷʭ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ, ʧʦʯʚʳ ʢʦʪʦ-
ʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʦʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ.

ʉʦʨʪ ʷʯʤʝʥʷ ʃʝʣʴ ʩʦʟʜʘʥ ʤʝʪʦʜʦʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ
ʦʪʙʦʨʘ ʠʟ ʛʠʙʨʠʜʥʦʡ ʢʦʤʙʠʥʘʮʠʠ (3317-86 ʭ ɼʦʙʨʳʡ). ʈʘʟʥʦʚʠʜʥʦʩʪʴ pallidum.
ʉʦʨʪ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ (ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʜʦ 9 ʪ/ʛʘ) ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ
ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ, ʣʫʯʰʝʡ ʦʟʝʨʥʝʥʥʦʩʪʠ ʢʦʣʦʩʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩ-
ʪʝʥʠʷ. ʈʘʩʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʨʪ ʤʦʞʝʪ ʧʨʝʚʦʩʭʦʜʠʪʴ
ʩʪʘʥʜʘʨʪ ʥʘ 29…33 %. ʉʦʨʪ ʩʨʝʜʥʝʩʧʝʣʳʡ, ʦʪʣʠʯʘʝʪʩʷ ʙʳʩʪʨʳʤ ʧʨʦʭʦʞʜʝʥʠʝʤ
ʧʝʨʠʦʜʘ ʦʪ ʢʦʣʦʰʝʥʠʷ ʜʦ ʩʦʟʨʝʚʘʥʠʷ. ʃʝʣʴ ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ,
ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʦʨʦʩʣʦʩʪʴ (ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 92 ʩʤ ʧʨʦʪʠʚ 78 ʩʤ ʫ ʩʪʘʥʜʘʨʪʘ),
ʠʤʝʝʪ ʩʣʘʙʦʧʦʥʠʢʘʶʱʠʡ ʢʦʣʦʩ. ɺʳʤʦʣʘʯʠʚʘʝʤʦʩʪʴ ʟʝʨʥʘ ʦʯʝʥʴ ʭʦʨʦʰʘʷ. ʉʦʨʪ
ʧʨʘʢʪʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚ ʢ ʛʦʣʦʚʥʝʚʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʥʦʩʣʠʚ ʢ
ʢʦʨʥʝʚʳʤ ʛʥʠʣʷʤ: ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʦʪ ʧʦʨʘʞʝʥʠʷ ʬʫʟʘʨʠʦʟʥʳʤʠ ʛʨʠʙʘʤʠ ʚ 2,2 ʨʘʟʘ
ʥʠʞʝ, ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʘ, ʘ ʧʨʠ ʧʦʨʘʞʝʥʠʠ Bip. sorokiniana – ʚ 7 ʨʘʟ ʤʝʥʴʰʝ.

ʉʦʨʪ ʷʯʤʝʥʷ ʊʘʥʜʝʤ ʩʦʟʜʘʥ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʫʜʚʦ-
ʝʥʥʦʛʦ ʛʘʧʣʦʠʜʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʩʢʨʝʱʠʚʘʥʠʷ ʛʠʙʨʠʜʘ F1 (ɼʦʙʨʳʡ
14/11 ʭ ɺʳʙʦʨ) ʩ ʜʠʢʠʤ ʷʯʤʝʥʝʤ H. bulbosum (ʢʣʦʥ WW – 503-2). ʈʘʟʥʦʚʠʜ-
ʥʦʩʪʴ pallidum. ʉʦʨʪ ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ, ʩʨʝʜʥʝʩʧʝʣʳʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ
ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʢʦʥʢʫʨʩʥʳʭ ʩʦʨʪʦʠʩʧʳ-
ʪʘʥʠʷʭ ʩʦʩʪʘʚʣʷʣʘ 10 ʪ/ʛʘ. ʇʨʝʚʦʩʭʦʜʩʪʚʦ ʩʦʨʪʘ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳ-
ʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʦʨʪʘ
ʤʥʦʛʦʨʷʜʥʦʛʦ ʷʯʤʝʥʷ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʫʱʝ-
ʥʠʷ. ɺ ʨʦʜʦʩʣʦʚʥʦʡ ʩʦʨʪʘ ʊʘʥʜʝʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʫʨʷʜʥʳʝ ʩʦʨʪʘ, ʙʣʘʛʦʜʘʨʷ
ʯʝʤʫ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ ʫ ʥʦʚʦʛʦ ʩʦʨʪʘ
ʙʦʣʴʰʝ, ʯʝʤ ʫ ʜʚʫʨʷʜʥʦʛʦ ʩʦʨʪʘ-ʩʪʘʥʜʘʨʪʘ. ʊʘʥʜʝʤ ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ, ʚʝ-
ʩʝʥʥʠʤ ʟʘʤʦʨʦʟʢʘʤ ʠ ʟʘʩʫʭʝ. ʉʦʨʪ ʟʝʨʥʦʬʫʨʘʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʧʨʠʜʘʝʪʩʷ ʩʝʣʝʢʮʠʠ ʮʝʥʥʳʭ ʧʦ
ʢʘʯʝʩʪʚʫ ʩʦʨʪʦʚ ʷʯʤʝʥʷ. ʉʦʨʪ ʕʢʦʣʦʛ, ʩʦʟʜʘʥʥʳʡ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ
ʦʪʙʦʨʘ ʠʟ ʛʠʙʨʠʜʥʦʡ ʢʦʤʙʠʥʘʮʠʠ F2 [(ɼʦʤʝʥ ʭ Keystone) ʭ ɼʦʤʝʥ], ʨʘʡʦʥʠʨʦ-
ʚʘʥ ʚ ʨʝʛʠʦʥʝ ʩ 1992 ʛ., ʥʦ ʠ ʩʝʡʯʘʩ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ.
ʈʘʟʥʦʚʠʜʥʦʩʪʴ nutans. ʉʦʨʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ
ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʭʦʨʦʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʜʣʠʥʥʦʛʦ (ʙʦʣʝʝ 7 ʩʤ), ʩʣʘʙʦ
ʧʦʥʠʢʘʶʱʝʛʦ ʢʦʣʦʩʘ ʠ ʢʨʫʧʥʦʛʦ ʟʝʨʥʘ (ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʜʦ 53 ʛ), ʫʩʪʦʡʯʠʚʦʩʪʠ
ʢ ʧʦʣʝʛʘʥʠʶ. ʕʢʦʣʦʛ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʨʫʧʧʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ –
ʛʝʥʝʪʠʯʝʩʢʠ ʟʘʱʠʱʝʥ ʦʪ ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚ ʢ ʯʝʨʥʦʡ ʠ
ʪʚʝʨʜʦʡ ʛʦʣʦʚʥʝ, ʩʣʘʙʦʚʦʩʧʨʠʠʤʯʠʚ ʢ ʧʦʣʦʩʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ, ʩʨʘʚʥʠʪʝʣʴʥʦ
ʫʩʪʦʡʯʠʚ ʢ ʢʦʨʥʝʚʳʤ ʛʥʠʣʷʤ. ʆʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʢʨʫʧʷʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ,
ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʧʠʚʦʚʘʨʝʥʥʳʝ ʢʘʯʝʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ
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ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʩʦʨʪ ʕʢʦʣʦʛ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʂʠʨʦʚʩʢʦʡ ʠ
ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʇʝʨʤʩʢʦʤ ʢʨʘʝ.

ɸʜʘʧʪʠʚʥʳʝ ʩʦʨʪʘ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʠ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ʧʦʣʫʯʠʣʠ
ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʝʛʠʦʥʝ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʨʫʧ-
ʥʦʤʫ ʟʝʨʥʫ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ. ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʩʦʟʜʘʥ ʚ ʨʘʤʢʘʭ ʵʢʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʝʣʝʢʮʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʇʝʨʤʩʢʠʤ ʅʀʀʉʍ ʤʝʪʦʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʪ-
ʙʦʨʘ ʠʟ ʛʠʙʨʠʜʥʦʡ ʢʦʤʙʠʥʘʮʠʠ F2 (Klondike x Perth). ʈʘʟʥʦʚʠʜʥʦʩʪʴ nutans.
ʉʦʨʪ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ɺʦʣʛʦ-ɺʷʪʩʢʦʛʦ ʨʝ-
ʛʠʦʥʘ. ʊʦʣʝʨʘʥʪʝʥ ʢ ʧʦʯʚʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (ʥʠʟʢʦʤʫ ʧʣʦʜʦʨʦʜʠʶ). ʉʨʝʜʥʝ-
ʩʧʝʣʳʡ, ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʝʛʘʥʠʶ ʠ ʙʦʣʝʟʥʷʤ. ʉʦʨʪ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ (ʧʦʪʝʥ-ʮʠʘʣʴ-
ʥʘʷ ʜʦ 8,0 ʪ/ʛʘ), ʬʦʨʤʠʨʫʝʪ ʢʨʫʧʥʦʝ ʟʝʨʥʦ (ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʜʦ 55 ʛ) ʩ ʭʦʨʦ-
ʰʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʥʘʪʫʨʘ ʟʝʨʥʘ ʜʦ 700 ʛ/ʣ, ʧʣʝʥʯʘʪʦʩʪʴ
7,7…8,0 %). ʉʦʨʪ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʈʝʩʧʫʙʣʠʢʘʭ ʄʘʨʠʡ ʕʣ ʠ
ʋʜʤʫʨʪʠʷ, ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʩʦʨʪ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 80 % ʧʣʦʱʘʜʝʡ ʢʫʣʴʪʫʨʳ.

ʉʦʨʪ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ʩʦʟʜʘʥ ʤʝʪʦʜʦʤ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩʦʨʪʦʚ Thuringie
ʠ ʕʢʦʣʦʛ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʪʙʦʨʦʤ ʚ F2. ʈʘʟʥʦʚʠʜʥʦʩʪʴ
nutans. ʉʦʨʪ ʩʨʝʜʥʝʩʧʝʣʳʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ
ʜʨʫʛʠʤʠ ʩʦʨʪʘʤʠ ʧʨʦʭʦʞʜʝʥʠʝʤ ʧʝʨʠʦʜʘ ʦʪ ʥʘʯʘʣʘ ʢʫʱʝʥʠʷ ʜʦ ʚʳʭʦʜʘ ʚ
ʪʨʫʙʢʫ. ʉʦʨʪ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʡ (ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʜʦ 8,1 ʪ/ʛʘ), ʬʦʨʤʠʨʫʝʪ ʢʨʫʧʥʦʝ
ʟʝʨʥʦ (ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʜʦ 51 ʛ) ʩ ʭʦʨʦʰʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ
(ʥʘʪʫʨʘ ʟʝʨʥʘ ʜʦ 690 ʛ/ʣ, ʧʣʝʥʯʘʪʦʩʪʴ 8,0…8,6 %, ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʜʦ 95,0 %),
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ
ʫʩʣʦʚʠʷʭ ʩʦʨʪ ʩʣʘʙʦ ʧʦʨʘʞʘʝʪʩʷ (ʜʦ 1,0 %) ʧʳʣʴʥʦʡ ʛʦʣʦʚʥʝʡ, ʦʜʥʘʢʦ ʧʨʦʪʨʘʚ-
ʣʠʚʘʥʠʝ ʩʝʤʷʥ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʪʘ. ʉʦʨʪ ʇʘ-
ʤʷʪʠ ʈʦʜʠʥʦʡ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʂʠʨʦʚʩʢʦʡ ʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʏʫʚʘʰ-
ʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ.

ʉ 2023 ʛ. ʚ ɺʦʣʛʦ-ɺʷʪʩʢʦʤ ʨʝʛʠʦʥʝ ʜʦʧʫʱʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʨʪ
ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ɹʦʷʨʠʥ, ʩʦʟʜʘʥʥʳʡ ʤʝʪʦʜʦʤ ʛʠʙʨʠʜʠʟʘʮʠʠ ʢʦʣʣʝʢʮʠʦʥʥʳʭ
ʦʙʨʘʟʮʦʚ ((Sv 88764 x ɼʫʵʪ) ʭ Annabel) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʪʙʦ-
ʨʦʤ ʚ F2. ʈʘʟʥʦʚʠʜʥʦʩʪʴ nutans. ɺʳʩʦʢʦʫʨʦʞʘʡʥʳʡ, ʟʘ 5 ʣʝʪ (2018…2022 ʛʛ.) ʧʨʝ-
ʚʳʩʠʣ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʩʦʨʪʘ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ
ʣʠʥʠʠ ʢʦʥʢʫʨʩʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ, ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʨʪʘ
ʩʦʩʪʘʚʣʷʣʘ 5,43 ʪ/ʛʘ. ɹʦʷʨʠʥ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʩʪʝʙʣʝʩʪʦʡ ʥʘ
ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʟʘ ʩʯʝʪ ʭʦʨʦʰʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʢʫʩʪʠʩʪʦʩʪʠ ʨʘʩʪʝʥʠʡ,
ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʩʦʨʪʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦ-
ʣʝʛʘʥʠʶ. ʉʦʨʪ ʩʨʝʜʥʝʩʧʝʣʳʡ. ɺ ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʦʚʦʢʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʨʪ
ɹʦʷʨʠʥ (346-09) ʩʨʝʜʥʝʫʩʪʦʡʯʠʚ ʢ ʩʝʪʯʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ; ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʟʘ-
ʨʘʞʝʥʠʠ – ʫʩʪʦʡʯʠʚ ʢ ʧʦʣʦʩʘʪʦʡ ʧʷʪʥʠʩʪʦʩʪʠ. ʉʦʨʪ ʟʝʨʥʦʬʫʨʘʞʥʦʛʦ
ʠʩʧʦʣʴʟʦʚʘʥʠʷ.

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʠʟʫʯʘʶʪʩʷ ʥʦʚʳʝ
ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʠʟ ʢʦʣʣʝʢʮʠʠ ɺʀʈ, ʤʝʪʦʜʘʤʠ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʦʪʙʦʨʘ ʠ
ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ
ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʭʦʜʠʪ ʦʮʝʥʢʘ ʣʠʥʠʡ ʛʠʙʨʠʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ
ʨʝʛʝʥʝʨʘʥʪʳʭ ʬʦʨʤ, ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ
ʛʦʪʦʚʠʪʩʷ ʢ ʧʝʨʝʜʘʯʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠʩʧʳʪʘʥʠʝ.
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Ƚȱȷȱȶɂȴɋ ȼȬȽȾȱȹȴȵ:
ȸȱȾȺȰɇ, ȾȱɁȹȺȷȺȯȴȴ, ȼȱȳȿȷɈȾȬȾɇ

ʋɼʂ 635. 615/ 631.527.52- 631.527.56

ɻʝʪʝʨʦʟʠʩ, ʢʘʢ ʤʝʪʦʜ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ
ʚ ʙʘʭʯʝʚʦʜʩʪʚʝ

ɽ. ɸ. ɺʘʨʠʚʦʜʘ, ʀ. ʅ. ɹʦʯʝʨʦʚʘ
ɹʳʢʦʚʩʢʘʷ ʙʘʭʯʝʚʘʷ ʩʝʣʝʢʮʠʦʥʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ

– ʬʠʣʠʘʣ ʌɻɹʅʋ «ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʦʚʦʱʝʚʦʜʩʪʚʘ»
ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣ., ɹʳʢʦʚʩʢʠʡ ʨ-ʦʥ, ʧ. ɿʝʣʝʥʳʡ

ɸʥʥʦʪʘʮʠʷ. ʅʘ ɹʳʢʦʚʩʢʦʡ ʙʘʭʯʝʚʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʨʘʟʨʘʙʦ-
ʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ ʥʘ ʦʩʥʦʚʝ ʣʠʥʠʠ ʩ
ʤʫʞʩʢʦʡ ʩʪʝʨʠʣʴʥʦʩʪʴʶ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ 7 ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ
ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ, ʩʦʟʜʘʥʥʳʭ ʥʘ ɹʳʢʦʚʩʢʦʡ ʙʘʭʯʝʚʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ.
ʆʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ: ʛʝʪʝʨʦʟʠʩʥʳʡ ʛʠʙʨʠʜ ɹʘʨʭʘʥ F1 ʠ ʩʦʨʪ
ʉʠʥʯʝʚʩʢʠʡ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ: ʤʝʞʣʠʥʝʡʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ, ʠʥ-
ʮʫʭʪ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʙʦʨ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠʩʴ ʚ ʙʦʛʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʟʦʥʳ ɺʦʣʛʦ-
ʛʨʘʜʩʢʦʛʦ ɿʘʚʦʣʞʴʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʥʠʟʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʢʠʤ ʪʝʤ-
ʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʚʳʷʚʣʝʥʳ
ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠʙʨʠʜʳ ʘʨʙʫʟʘ, ʧʨʝʚʳʰʘʶʱʠʝ ʩʪʘʥʜʘʨʪʳ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ: ʚ ʨʘʥʥʝʩʧʝʣʦʡ
ʛʨʫʧʧʝ – ʃ1ʄʊ, ʃ1ʄʢ ʠ ʃ1ʄʨ ʧʨʝʚʳʰʝʥʠʝ ʦʪ 22,1 ʜʦ 36,2 %, ʚ ʩʨʝʜʥʝʡ ʛʨʫʧʧʝ – ɽʨʤʘʢ ʠ
ʃ1ʉʣ ʧʨʝʚʳʰʝʥʠʝ ʥʘ 30,1…32,9 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʷʚʣʝʥʳ ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠʙʨʠʜʳ,
ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʃ1ʀʨ – ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ
ʩʘʭʘʨʘ 10,20 %, ʃ1ʄʊ – ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ – 12,52 ʤʛ%. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʭʦʛʦ ʚʝ-
ʱʝʩʪʚʘ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʛʠʙʨʠʜʳ ʙʳʣʠ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʦʚ. ʉʦʟʜʘʥʥʳʝ ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠ-
ʙʨʠʜʳ ʘʨʙʫʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʩʧʦʩʦʙʥʳ ʜʘ-
ʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʛʝʪʝʨʦʟʠʩʘ ʚ ʩʝʣʝʢʮʠʠ ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ
ʨʝʰʝʥʠʷ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʌ ʚ ʦʙʣʘʩʪʠ ʙʘʭʯʝʚʦʜʩʪʚʘ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʙʫʟ ʩʪʦʣʦʚʳʡ, ʩʝʣʝʢʮʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʪʘʥʜʘʨʪʳ, ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ

Heterosis as a method of ensuring food stability in melon growing

E. A. Varivoda, I. N. Bocherova
Bykovskaya melon breeding experimental station

- branch of the "Federal Scientific Center for Vegetable Growing"
Volgograd region, Bykovo district, s. Zelenyj

Annotation. At the Bykovskaya Melon Breeding Experimental Station, a method for
obtaining heterotic hybrids of table watermelon based on a line with male sterility has been
developed. The object of research for this work was 7 heterotic hybrids of table watermelon, cre-
ated at the Bykovskaya melon breeding experimental station. The assessment was carried out in
comparison with the standards: heterotic hybrid Barkhan F1 and variety Sinchevsky. The work
was carried out using the following methods: interline hybridization, incubation and individual
selection. The studies were carried out in the rainfed conditions of the Volgograd Trans-Volga
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region, which is characterized by low rainfall and a high temperature regime
during the growing season. As a result of the work carried out, heterotic watermelon hybrids
were identified that exceeded the standards in terms of yield: in the early ripening group – L1MT,
L1Mk and L1Mr, an excess from 22.1 to 36.2 %, in the middle group – Ermak and L1Sl, an excess
of 30.1-32.9 %, respectively. Heterotic hybrids with high biochemical parameters were revealed: L1Ir
– total sugar content 10.20 %, L1MT – vitamin C content – 12.52 mg/%. According to the content
of dry matter, all the hybrids studied were at the level of standards. The created heterotic hybrids
of watermelon meet the requirements of a modern producer and are able
to produce high yields of good quality in a changing climate. Thus, we can say that the use of
heterosis in the selection of table watermelon is one of the methods for solving the Food Security
of the Russian Federation in the field of melon growing.

Keywords: table watermelon, selection, productivity, standards, biochemical parameters

ʆʪʨʘʩʣʴ ʦʚʦʱʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʙʝʩʧʝʯʝʥʠʷ
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʚʦʱʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʨʫʢ-
ʪʫʨʝ ʧʠʪʘʥʠʷ [1]. ʗʚʣʷʷʩʴ ʚʘʞʥʝʡʰʠʤʠ ʠ ʥʝʟʘʤʝʥʠʤʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʨʘʩʪʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʢʘ, ʜʣʷ ʨʦʩʩʠʷʥʠʥʘ ʦʚʦʱʠ ʧʦ ʟʥʘʯʠ-
ʤʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ ʧʦʩʣʝ ʭʣʝʙʘ ʠ ʢʘʨʪʦʬʝʣʷ [2]. ʅʝʦʪʲʝʤʣʝʤʦʡ
ʯʘʩʪʴʶ ʦʪʨʘʩʣʠ ʦʚʦʱʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʙʘʭʯʝʚʦʜʩʪʚʦ. ɼʦʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʙʘʭʯʝ-
ʚʳʭ ʢʫʣʴʪʫʨ, ʧʦ ʥʦʨʤʘʤ ʄʠʥʟʜʨʘʚʘ ʈʌ, ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 10,7 % ʦʪ ʚʩʝʡ
ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ (15 ʢʛ ʚ ʛʦʜ ʥʘ 1 ʯʝʣʦʚʝʢʘ). ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʧʦʪʨʝʙʣʝ-
ʥʠʝ ʙʘʭʯʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ 2021 ʛʦʜʫ ʚʳʨʦʩʣʦ ʥʘ 12,4 %, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2020
ʛʦʜʦʤ ʠ ʩʦʩʪʘʚʠʣʦ 13,6 ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ [3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 2021 ʛʦʜʫ
ʜʦʩʪʠʛʥʫʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʪʨʝʙʣʝʥʠʷ ʙʘʭʯʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 90,6 % ʦʪ ʨʝʢʦʤʝʥ-
ʜʫʝʤʦʡ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʙʘʭʯʝʚʦʡ ʧʨʦʜʫʢʮʠʝʡ
ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ ʩʦʨʪʠʤʝʥʪ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʦʪʝʯʝ-
ʩʪʚʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʭʦʨʦʰʝʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ, ʦʪ-
ʟʳʚʯʠʚʦʩʪʴʶ ʥʘ ʚʳʩʦʢʠʝ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ, ʚʳʨʘʚʥʝʥʥʦʩʪʴʶ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟ-
ʤʝʨʫ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʠʱʝʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ [4]. ʆʙʱʝʠʟ-
ʚʝʩʪʥʦ, ʯʪʦ ʩʦʨʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʪʘʙʠʣʴʥʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʩ ʦʧʨʝʜʝʣʸʥ-
ʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʟʘʣʦʞʝʥʥʳʤʠ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ [5].
ʆʜʥʘʢʦ ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠʙʨʠʜʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘ 3…4 ʛʦʜʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʧʦʣʫ-
ʯʝʥʠʝ ʥʦʚʦʛʦ ʩʦʨʪʘ ʤʝʪʦʜʦʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ ʫʭʦʜʠʪ 6, ʘ
ʟʘʯʘʩʪʫʶ 10 ʣʝʪ. ɸ ʪʘʢ ʢʘʢ ʨʳʥʦʢ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʯʝʥʴ ʜʠʥʘʤʠʯʝʥ ʠ
ʠʟʤʝʥʯʠʚ, ʯʪʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ ʟʘʜʘʯʫ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ
ʝʛʦ ʟʘʧʨʦʩʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʙʳʩʪʨʦʡ
ʩʦʨʪʦʩʤʝʥʳ ʠ ʩʦʨʪʦʦʙʥʦʚʣʝʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ ʘʨʙʫʟʘ
ʥʘ ɹʳʢʦʚʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ-
ʥʠʷ ʩ ʤʫʞʩʢʦʡ ʩʪʝʨʠʣʴʥʦʩʪʴʶ ʠ ʜʚʫʤʷ ʤʘʨʢʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʮʝʣʴʥʦʣʠʩʪ-
ʥʦʩʪʴ ʠ ʩʚʝʪʣʦ-ʟʝʣʝʥʘʷ ʦʢʨʘʩʢʘ ʧʣʦʜʘ) – ʣʠʥʠʷ ʃ1 [6]. ɺ ʢʘʯʝʩʪʚʝ ʦʪʮʦʚʩʢʠʭ ʬʦʨʤ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʥʠʠ ʘʨʙʫʟʘ, ʦʪʦʙʨʘʥʥʳʝ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʤ ʧʨʠʟʥʘʢʘʤ
ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʩʪʘʥʮʠʠ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠ-
ʙʨʠʜʦʚ ʘʨʙʫʟʘ ʚʢʣʶʯʘʝʪ 5 ʵʪʘʧʦʚ:

1. ʆʪʨʘʙʦʪʢʘ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ.
2. ʆʪʙʦʨ ʦʪʮʦʚʩʢʠʭ ʣʠʥʠʡ.
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3. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʛʠʙʨʠʜʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʧʦ ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡ-
ʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ,
ʦʮʝʥʢʘ ʛʠʙʨʠʜʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʥʘ ʢʦʤʧʣʝʢʩʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʫʟʘʨʠʦʟʫ ʠ
ʘʥʪʨʘʢʥʦʟʫ).

4. ʇʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ.
5. ʇʨʦʠʟʚʦʜʩʪʚʦ ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ [7].
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʠ ʛʝʪʝʨʦʟʠʩʥʳʭ

ʛʠʙʨʠʜʦʚ ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ɿʘʚʦʣʞʴʷ.
ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:
- ʦʮʝʥʢʘ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ;
- ʦʮʝʥʢʘ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ;
- ʦʮʝʥʢʘ ʧʦ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ;
- ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʦ ʮʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ.
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2021…2022 ʛʛ. ʥʘ ʩʝʣʝʢʮʠ-

ʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ɹʳʢʦʚʩʢʦʡ ɹʉʆʉ – ʬʠʣʠʘʣʘ ʌɻɹʅʋ ʌʅʎʆ. ʇʦʯʚʳ ʦʧʳʪ-
ʥʦʛʦ ʫʯʘʩʪʢʘ ʩʚʝʪʣʦʢʘʰʪʘʥʦʚʳʝ, ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʜʦ 1 %. ʇʦʛʦʜ-
ʥʳʝ ʫʩʣʦʚʠʷ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʣʘʜʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:

2021 ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʚ ʧʝʨʚʫʶ
ʧʦʣʦʚʠʥʫ ʚʝʛʝʪʘʮʠʠ (ʤʘʡ - ʠʶʥʴ) ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʢʠʤʠ ʪʝʤ-
ʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ (ʠʶʣʴ - ʘʚʛʫʩʪ), ʯʪʦ
ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʧʣʦʜʦʚ ʘʨʙʫʟʘ.

ɺ 2022 ʛʦʜʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʢʨʦʤʝ ʠʶʥʷ ʠ
ʩʝʥʪʷʙʨʷ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʠʟʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ (ʫʨʦʚʝʥʴ ʦʩʘʜʢʦʚ
ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʦʪ 8,4 % ʚ ʘʚʛʫʩʪʝ ʜʦ 46,1 % ʚ ʠʶʣʝ). ʊʝʤ-
ʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʳʣʘ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ
ʥʘ 1,0…5,3 °ʉ (ʨʠʩ. 1 ʠ 2).

ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2021…2022 ʛʛ.
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ʈʠʩ. 2. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ
ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2021…2022 ʛʛ.

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ ʩʦʨʪʘ ʠ ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠʙʨʠʜʘ ʘʨʙʫʟʘ
ʩʪʦʣʦʚʦʛʦ ʩʝʣʝʢʮʠʠ ɹʳʢʦʚʩʢʦʡ ʙʘʭʯʝʚʦʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ.
ʇʦʚʪʦʨʥʦʩʪʴ ʜʚʫʢʨʘʪʥʘʷ, ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 4 ʤ2. ʀʩʧʳʪʘʥʠʷ
ʧʨʦʚʦʜʠʣʠ ʥʘ ʬʦʥʝ ʩʪʘʥʜʘʨʪʦʚ: ʚ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʛʝʪʝʨʦʟʠʩʥʳʡ ʛʠʙʨʠʜ ʘʨ-
ʙʫʟʘ ʩʪʦʣʦʚʦʛʦ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ ɹʘʨʭʘʥ F1, ʚ ʩʨʝʜʥʝʡ ʛʨʫʧʧʝ ʩʦʨʪ ʉʠʥ-
ʯʝʚʩʢʠʡ. ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʛʝʪʝʨʦʟʠʩʥʦʡ ʩʝʣʝʢʮʠʠ, ʷʚ-
ʣʷʶʪʩʷ ʤʝʞʣʠʥʝʡʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ, ʠʥʮʫʭʪ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʙʦʨ.
ɺʦ ʚʨʝʤʷ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚʩʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʩʝʛʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʤ ʨʝʝʩʪʨʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʦ 5 ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ ʩʝʣʝʢʮʠʠ ɹʳʢʦʚʩʢʦʡ
ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ. ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʙʘʭʯʝʚʦʡ ʧʨʦʜʫʢ-
ʮʠʠ ʥʘ ʩʪʘʥʮʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠ-
ʜʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʪʨʝʙʫʶʪʩʷ ʩʦʨʪʘ ʠ ʛʠʙʨʠʜʳ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʝ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷ: ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʩʦʟʨʝʚʘʥʠʷ (ʨʘʥʥʝʩʧʝ-
ʣʳʝ, ʩʨʝʜʥʝʩʧʝʣʳʝ, ʧʦʟʜʥʝʩʧʝʣʳʝ), ʧʣʦʪʥʘʷ ʩʣʘʜʢʘʷ ʤʷʢʦʪʴ ʷʨʢʦ-ʢʨʘʩʥʦʡ
ʦʢʨʘʩʢʠ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʥʝ ʤʝʥʝʝ 10,0 %, ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ, ʜʣʠʪʝʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʪʦʚʘʨʥʳʭ ʢʘʯʝʩʪʚ ʧʣʦʜʦʚ ʧʦʩʣʝ ʩʲʝʤʘ (ʥʝ ʤʝʥʝʝ
15 ʩʫʪʦʢ).

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʚʳʝ ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠʙʨʠʜʳ
ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ ʨʘʥʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʨʦʢʦʚ ʩʦʟʨʝʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩʪʝʨʠʣʴʥʦʡ ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ ʃ1 ʠ ʦʪʮʦʚʩʢʠʭ ʠʥʮʫʭʪ-ʣʠ-
ʥʠʡ. ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣ ʛʠʙʨʠʜ ɽʨʤʘʢ F1, ʢʦʪʦʨʳʡ ʚ 2022 ʛʦʜʫ ʙʳʣ
ʧʝʨʝʜʘʥ ʚ ɻʦʩʢʦʤʠʩʩʠʶ ʈʌ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʠ ʚʢʣʶʯʝʥʠʷ ʚ
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2.

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʘʥʥʝʩʧʝʣʦʡ ʛʨʫʧʧʝ ʚʩʝ ʠʟʫʯʘʝ-
ʤʳʝ ʛʠʙʨʠʜʳ ʘʨʙʫʟʘ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʪʘʥʜʘʨʪ, ʛʝʪʝʨʦʟʠʩʥʳʡ ʛʠ-
ʙʨʠʜ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ ɹʘʨʭʘʥ, ʥʘ 3,6…5,9 ʪ/ʛʘ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ ʧʣʦʜʘ
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ʫ ʚʩʝʭ ʠʩʧʳʪʳʚʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʙʳʣʘ ʚʳʰʝ ʩʪʘʥʜʘʨʪʘ. ɺ ʩʨʝʜʥʝʡ ʛʨʫʧʧʝ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʫ ʛʠʙʨʠʜʦʚ F1 ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʪʘʥ-
ʜʘʨʪʘ ʩʦʨʪʘ ʉʠʥʯʝʚʩʢʠʡ ʥʘ 5 ʩʫʪʦʢ. ɺʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʜʚʘ
ʛʠʙʨʠʜʘ: ɽʨʤʘʢ ʠ ʃ1ʉʣ, ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʝʚʳʩʠʣʘ ʩʪʘʥʜʘʨʪ ʥʘ 30,1 ʠ 32,9 %
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.

ʊʘʙʣʠʮʘ 1
ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ

ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʩʨʝʜʥʝʝ ʟʘ 2021…2022 ʛʛ.)

ʅʘʠʤʝʥʦʚʘʥʠʝ
ʦʙʨʘʟʮʘ

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ
ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ
ʧʝʨʠʦʜʘ, ʩʫʪ

ʋʨʦʞʘʡʥʦʩʪʴ,
ʪ/ʛʘ

ʉʨʝʜʥʷʷ
ʤʘʩʩʘ ʧʣʦʜʘ,

ʢʛ

ʆʢʨʘʩʢʘ
ʤʷʢʦʪʠ

ʈʘʥʥʝʩʧʝʣʘʷ ʛʨʫʧʧʘ
ɹʘʨʭʘʥ F1, st 70 16,3 7,0 ʂʨʘʩʥʘʷ
ʃ1ʄʊ 70 22,2 8,7 ʂʨʘʩʥʘʷ
ʃ1ʄʨ 67 19,9 6,8 ʂʨʘʩʥʘʷ
ʃ1ʄʢ 69 20,0 7,5 ʗʨʢʦ-ʨʦʟʦʚʘʷ

ʅʉʈ05 - 1,1 - -
ʉʨʝʜʥʝʩʧʝʣʘʷ ʛʨʫʧʧʘ

ʉʠʥʯʝʚʩʢʠʡ, st 79 17,3 7,5 ʗʨʢʦ-ʨʦʟʦʚʘʷ
ɽʨʤʘʢ F1 74 22,5 7,5 ʂʨʘʩʥʘʷ
ʃ1ʀʨ 74 17,8 6,5 ʗʨʢʦ-ʨʦʟʦʚʘʷ
ʃ1ʉʣ 74 23,0 6,9 ʂʨʘʩʥʘʷ

ʅʉʈ05 - 1,3 - -

ʊʘʙʣʠʮʘ 2
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʣʦʜʦʚ ʛʝʪʝʨʦʟʠʩʥʳʭ ʛʠʙʨʠʜʦʚ ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ

(ʩʨʝʜʥʝʝ ʟʘ 2021…2022 ʛʛ.)

ʅʘʠʤʝʥʦʚʘʥʠʝ
ʦʙʨʘʟʮʘ

ʉʦʜʝʨʞʘʥʠʝ
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, % ʦʙʱʝʛʦ ʩʘʭʘʨʘ, % ʚʠʪʘʤʠʥʘ ʉ, ʤʛ/%

ʈʘʥʥʝʩʧʝʣʘʷ ʛʨʫʧʧʘ
ɹʘʨʭʘʥ F1, st 10,6 9,85 10,80
ʃ1ʄʊ 10,3 9,50 12,52
ʃ1ʄʨ 10,5 9,58 9,80
ʃ1ʄʢ 10,9 9,98 10,06

ʅʉʈ05 0,3 0,3 0,45
ʉʨʝʜʥʝʩʧʝʣʘʷ ʛʨʫʧʧʘ

ʉʠʥʯʝʚʩʢʠʡ, st 10,3 9,33 10,55
ɽʨʤʘʢ F1 10,2 9,98 9,29
ʃ1ʀʨ 10,5 10,20 9,45
ʃ1ʉʣ 10,2 9,00 9,14

ʅʉʈ05 0,30 0,49 0,47
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ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʣʦʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʝ
ʩʫʭʠʭ ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʢʝ ʧʣʦʜʘ ʢʘʢ ʚ ʨʘʥʥʝʩʧʝʣʦʡ, ʪʘʢ ʠ ʚ ʩʨʝʜʥʝʩʧʝ-
ʣʦʡ ʛʨʫʧʧʝ ʩʦʨʪʦʚ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʠʙʨʠʜʦʚ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʦʚ. ʇʦ
ʩʦʜʝʨʞʘʥʠʶ ʦʙʱʝʛʦ ʩʘʭʘʨʘ ʚʳʜʝʣʠʣʩʷ ʛʠʙʨʠʜ ʃ1ʀʨ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 10,20 %. ʉʘ-
ʤʳʤ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʘ ʉ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʛʠʙʨʠʜ ʃ1ʄʊ – 12,52
ʤʛ/ % (ʪʘʙʣ. 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ
ʢʦʤʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʜʝʣʠʣʠʩʴ ʚ ʨʘʥʥʝʩʧʝʣʦʡ
ʛʨʫʧʧʝ ʛʝʪʝʨʦʟʠʩʥʳʡ ʛʠʙʨʠʜ ʃ1ʄʊ, ʚ ʩʨʝʜʥʝʡ ʛʨʫʧʧʝ – ɽʨʤʘʢ F1ʠʃ1ʉʣ.

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʤʝʪʦʜʦʤ ʤʝʞʣʠʥʝʡʥʦʡ
ʛʠʙʨʠʜʠʟʘʮʠʠ ʥʘ ɹʳʢʦʚʩʢʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʛʝʪʝʨʦʟʠʩʥʳʝ ʛʠ-
ʙʨʠʜʳ ʘʨʙʫʟʘ ʩʪʦʣʦʚʦʛʦ, ʩʧʦʩʦʙʥʳʝ ʩʦʩʪʘʚʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʛʝʪʝʨʦʟʠʩʥʳʤ ʛʠ-
ʙʨʠʜʘʤ ʠʥʦʩʪʨʘʥʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʯʘʩʪʠʯʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦ-
ʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʙʘʭʯʝʚʦʜʩʪʚʘ.
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʤʦʨ-
ʢʦʚʠ in vitro

ʊ. ɺ. ɿʘʷʯʢʦʚʩʢʘʷ
ʌʝʜʝʨʘʣʴʥʳʡ ʅʘʫʯʥʳʡ ʎʝʥʪʨ ʆʚʦʱʝʚʦʜʩʪʚʘ,

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ., ʧ. ɺʅʀʀʉʉʆʂ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʯʝʪʳʨʝʭ ʛʝʥʦʪʠʧʘʭ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ
ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʫʮʠʨʫʶʱʝʛʦ ʢʦʤ-
ʧʦʥʝʥʪʘ ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in vitro.ʋ ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦ-
ʦʙʨʘʟʮʦʚ ʤʦʨʢʦʚʠ ʥʘʠʙʦʣʴʰʘʷ ʦʪʟʳʚʯʠʚʦʩʪʴ ʩʝʤʷʧʦʯʝʢ ʦʪʤʝʯʝʥʘ ʥʘ ʠʥʜʫʢʮʠʦʥʥʦʡ ʧʠʪʘ-
ʪʝʣʴʥʦʡ ʩʨʝʜʝ MSm ʩ 0,1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ ʠ 10 ʤʛ/ʣ AgNO3, ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫ
ʩʦʨʪʦʧʦʧʫʣʷʮʠʠ ʄʘʨʣʠʥʢʘ – ʜʦ 68,3 %. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʜʦʙʘʚʣʝʥʠʝ ʥʠʪʨʘʪʘ
ʩʝʨʝʙʨʘ ʚ ʵʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʦʪʟʳʚʯʠʚʳʭ
ʩʝʤʷʧʦʯʝʢ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ ʥʘ 3,1; 3,8 ʠ 35,5 %. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʵʤʙʨʠʦʛʝʥʥʦʛʦ
ʢʘʣʣʫʩʘ ʫ ʪʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʪʠʧʦʚ ʦʪʤʝʯʝʥʘ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʚʢʣʶʯʝʥʠʝʤ
ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 5 ʠ 10 ʤʛ/ʣ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ 5 ʤʛ/ʣ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʫ
ʩʦʨʪʦʧʦʧʫʣʷʮʠʠ ʄʘʨʣʠʥʢʘ ʦʪʤʝʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʤʙʨʠʦʛʝʥʥʦʛʦ
ʢʘʣʣʫʩʘ, ʧʨʝʚʳʰʘʶʱʝʝ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 11,1 %; ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ˉ 20-FR –
ʚ 1,23 ʨʘʟʘ; ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ˉ 21-FR ʚ ʧʨʠʩʫʪʩʪʚʠʠ 10 ʤʛ/ʣ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʧʨʝʚʳʰʝʥʠʝ
ʩʦʩʪʘʚʠʣʦ ʚ 1,43 ʨʘʟʘ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʧʣʦʠʜ, ʛʦʤʦʟʠʛʦʪʥʳʝ ʣʠʥʠʠ, ʠʥʜʫʢʮʠʷ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʨʝʛʝʥʝʨʘʮʠʷ

The application of silver nitrate in unpollinated ovules culture of carrot in vitro

T. V. Zayachkovskaya
Federal Scientific Vegetable Center

Moscow Region, VNIISSOK, Russian Federation

Abstract. In this study, the effect of silver nitrate on the induction of gynogenesis was stud-
ied on four carrot genotypes. The possibility of using silver nitrate as an inducing component in the
culture of unpollinated ovules of carrots in vitro was shown. In three of the four studied varieties
of carrot, the highest responsiveness of ovules was shown on the MSm induction
medium with 0.1 mg/l kinetin and 10 mg/l AgNO3, and the highest rate in the Marlinka variety –
up to 68.3 %. Compared with the control, addition of silver nitrate at this concentration increased
the number of responsive testes by 3.1 %; 3.8 and 35.5 %. The highest proportion of embryogenic
callus in the three studied genotypes was observed on nutrient media with the inclusion of silver
nitrate at concentrations of 5 and 10 mg/l. Thus, inclusion of 5 mg/l of silver nitrate in the in-
duction nutrient media contributed to an 11.1 % increase in the share of embryogenic callus in
the Marlinka varieties; in the 20-FR varieties - 1.23 times; in the 21-FR varieties the excess com-
pared with control was 1.43 times in the presence of 10 mg/l of silver nitrate.

Keywords: haploid, homozygous lines, induction of embryogenesis, regeneration

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ
(Daucus carota L.) ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʳʭ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʛʠʙʨʠʜʦʚ F1 ʥʘ ʣʠʥʝʡʥʦʡ ʦʩʥʦʚʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ
ʚʥʝʜʨʝʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʫʜʚʦʝʥʥʳʭ ʛʘʧʣʦʠʜʦʚ
(DH-ʪʝʭʥʦʣʦʛʠʡ) ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʩ ʧʦʤʦʱʴʶ ʢʫʣʴʪʫʨʳ ʧʳʣʴʥʠʢʦʚ,
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ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʠ ʤʠʢʨʦʩʧʦʨ in vitro, ʫʩʢʦʨʷʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦ-
ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʋʞʝ ʩʫʱʝʩʪʚʫʶʪ ʣʠʪʝ-
ʨʘʪʫʨʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʫʩʧʝʰʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʧʳʣʴ-
ʥʠʢʦʚ [1], ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʩʧʦʨ [2], ʢʫʣʴʪʫʨʳ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in vitro
[3] ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʜʚʦʝʥʥʳʭ ʛʘʧʣʦʠʜʦʚ ʤʦʨʢʦʚʠ. ʉʨʝʜʠ ʚʩʝʭ ʤʝʪʦʜʦʚ ʢʫʣʴʪʫʨʘ
ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in vitro ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ
ʫʜʚʦʝʥʥʳʭ ʛʘʧʣʦʠʜʦʚ ʜʣʷ ʨʘʩʪʝʥʠʡ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʩ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ
ʤʫʞʩʢʦʡ ʩʪʝʨʠʣʴʥʦʩʪʴʶ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ
ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ, ʥʘ ʠʥʜʫʢʮʠʶ ʛʠʥʦʛʝʥʝʟʘ. ʀʟʚʝʩʪʥʦ,
ʯʪʦ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʨʘʩʪʝʥʠʡ in vitro ʚ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʢʘʧʣʠ-
ʚʘʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʵʪʠʣʝʥ, ʢʦʪʦʨʳʡ ʠʥʛʠʙʠʨʫʝʪ ʫʜʣʠʥʝʥʠʝ ʧʨʦʨʦʩʪ-
ʢʦʚ, ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʨʦʩʪ ʣʠʩʪʴʝʚ ʠ ʚʳʟʳʚʘʝʪ ʟʘʜʝʨʞʢʫ ʤʠʪʦʟʦʚ, ʪʦʨʤʦʟʠʪ ʧʦʣʷʨ-
ʥʳʡ ʪʨʘʥʩʧʦʨʪ ʘʫʢʩʠʥʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʝʛʦ ʢʦʥʴʶʛʘʪʦʚ,
ʩ ʯʝʤ ʩʚʷʟʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʵʪʠʣʝʥʘ ʫʩʠʣʠʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʪʘʨʝʥʠʷ, ʩʥʠʞʘʪʴ
ʨʝʛʝʥʝʨʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʵʢʩʧʣʘʥʪʦʚ [4], ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʵʤʙʨʠʦʛʝʥʝʟ
ʠʟ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʧʦʨ ʠ ʩʦʤʘʪʠʯʝʩʢʠʡ ʵʤʙʨʠʦʛʝʥʝʟ in vitro [5]. ʈʘʟʣʠʯʥʳʝ
ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʘʤʠʥʦʵʪʦʢʩʠʚʠʥʠʣʛʣʠʮʠʥ, ʧʦʣʠʘʤʠʥʳ, ʥʠʪʨʘʪ ʠ ʩʫʣʴʬʘʪ
ʩʝʨʝʙʨʘ ʠʥʛʠʙʠʨʫʶʪ ʩʠʥʪʝʟ ʵʪʠʣʝʥʘ ʫ ʤʥʦʛʠʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʨʘʟʣʠʯʥʳʭ
ʪʨʫʜʥʦʨʘʟʤʥʦʞʘʝʤʳʭ ʚʠʜʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʪʠʤʫʣʠʨʫʶʪ ʨʝʛʝʥʝʨʘʮʠʶ
ʧʦʙʝʛʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʫʣʴʪʫʨʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʪʢʘʥʝʡ, ʠʥʜʫʮʠʨʫʶʪ
ʵʤʙʨʠʦʛʝʥʝʟ ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in vitro [6]. ʉʫʱʝʩʪʚʫʶʪ
ʝʜʠʥʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʪʦʣʴʢʦ ʚ ʢʫʣʴʪʫʨʝ
ʧʳʣʴʥʠʢʦʚ ʤʦʨʢʦʚʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʦʙʨʘʙʦʪʢʘ ʜʦʥʦʨʥʳʭ ʨʘʩʪʝʥʠʡ
ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʥʠʪʨʘʪʦʤ ʩʝʨʝʙʨʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 60 ʤʛ/ʣ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ
32…45 % ʢʘʣʣʫʩʦʛʝʥʥʳʭ ʧʳʣʴʥʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 7…13 % ʚ ʢʦʥʪʨʦʣʝ ʠ
ʫʩʢʦʨʠʪʴ ʥʘʯʘʣʦ ʢʘʣʣʫʩʦʛʝʥʝʟʘ ʥʘ 44…63 ʩʫʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ [7].
ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ
ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ in vitro, ʵʪʘ ʪʝʤʘ ʷʚʣʷʝʪʩʷ
ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪʦ-
ʧʦʧʫʣʷʮʠʶ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ (Daucus carota L.)ʄʘʨʣʠʥʢʘ ʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙ-
ʨʘʟʮʳ: ˉ266; ˉ 20-FR; ˉ 21-FR ʠʟ ʢʦʣʣʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʡ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝ-
ʥʦʚʦʜʩʪʚʘ ʩʪʦʣʦʚʳʭ ʢʦʨʥʝʧʣʦʜʦʚ; ʛʝʥʝʪʠʢʠ ʠ ʮʠʪʦʣʦʛʠʠ ʌɻɹʅʋ ʌʅʎʆ. ɼʦ-
ʥʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʧʦʩʣʝ ʧʷʪʠ ʤʝʩʷʮʝʚ ʷʨʦʚʠʟʘʮʠʠ ʢʦʨʥʝʧʣʦʜʦʚ ʚʳʨʘʱʠʚʘʣʠ ʚ
ʚʝʛʝʪʘʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ 25 °ʉ ʠ ʬʦʪʦ-
ʧʝʨʠʦʜʝ 16/8 ʯ (ʜʝʥʴ/ʥʦʯʴ). ʇʦʚʝʨʭʥʦʩʪʥʫʶ ʩʪʝʨʠʣʠʟʘʮʠʶ ʙʫʪʦʥʦʚ ʧʨʦʚʦʜʠʣʠ
ʚ ʪʝʯʝʥʠʝ 30 ʩ ʚ 96 % ʵʪʘʥʦʣʝ, ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ ʚ 50 % ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ
«ɹʝʣʠʟʥʘ» (ʩʦʜʝʨʞʠʪ 5 % ʛʠʧʦʭʣʦʨʠʜʘ ʥʘʪʨʠʷ) ʩ ʪʨʝʭʢʨʘʪʥʳʤ ʧʨʦʤʳʚʘʥʠʝʤ
ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʚ ʚʦʜʝ. ɹʫʪʦʥʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ ʥʘ ʘʛʘ-
ʨʠʟʦʚʘʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ MSm ʩ 0,2 ʤʛ/ʣ 2,4-ɼ ʠ 0,2 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ
ʚ ʪʝʤʥʦʪʝ, ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 °ʉ. ɺʳʜʝʣʝʥʥʳʝ ʩʝʤʷʧʦʯʢʠ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ MSm ʩ 0,1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ ʥʘ ʩʚʝʪʫ ʚ ʪʝʯʝʥʠʝ
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4…8 ʥʝʜʝʣʴ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʵʤʙʨʠʦʠʜʦʚ ʠʣʠ ʵʤʙʨʠʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ, ʢʦʪʦʨʳʝ
ʟʘʪʝʤ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʤʦʩʪʠʢʠ ʠʟ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ ʚ ʩʪʝʢʣʷʥʥʳʝ
ʧʨʦʙʠʨʢʠ ʩ ʞʠʜʢʦʡ ʩʨʝʜʦʡ MSm ʩ 0,1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʨʠ ʪʝʭ
ʞʝ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ 7…8 ʥʝʜʝʣʴ.ɺ ɻ ʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʥʠʪ-
ʨʘʪʘ ʩʝʨʝʙʨʘ (AgNO3) ʥʘ ʠʥʜʫʢʮʠʶ ʛʠʥʦʛʝʥʝʟʘ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ MSm ʩ 0,1
ʤʛ/ʣ ʢʠʥʝʪʠʥʘ ʜʦʙʘʚʣʷʣʠAgNO3 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 5, 10 ʠ 15ʤʛ/ʣ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ
ʧʨʦʮʝʩʩʘ ʠʥʜʫʢʮʠʠ ʦʮʝʥʠʚʘʣʠ ʯʝʨʝʟ ʚʦʩʝʤʴ ʥʝʜʝʣʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʝʤʷʧʦʯʝʢ
ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ MSm ʧʦ ʩʨʝʜʥʝʤʫ ʯʠʩʣʫ ʠʥʜʫʮʠʨʦ-
ʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ
ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʪʝʣʣʘʞʘʭ ʩʦ ʩʤʝʰʘʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 °ʉ
ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʠ ʬʦʪʦʧʝʨʠʦʜʝ 16/8 ʯ (ʜʝʥʴ/ʥʦʯʴ). ʆʙʨʘʙʦʪʢʫ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ
ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Statistica
7.0.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ ʥʝʦʧʳʣʸʥʥʳʭ
ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ in vitro ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʨʘʩʢʨʳʪʳʝ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʙʦʣʝʝ
ʨʘʟʚʠʪʳʝ ʙʫʪʦʥʳ ʩʦʮʚʝʪʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʩ ʢʨʘʝʚʳʭ ʟʦʥʪʠʯʢʦʚ 1…2 ʨʷʜʘ,
ʩʦʜʝʨʞʘʱʠʝ ʩʝʤʷʧʦʯʢʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʞʝʥʩʢʦʛʦ ʛʘʤʝʪʦ-
ʬʠʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʝʤʠʢʣʝʪʦʯʥʳʡ ʠʣʠ ʚʦʩʴʤʠʢʣʝʪʦʯʥʳʡ ʟʘʨʦʜʳʰʝʚʳʡ ʤʝ-
ʰʦʢ (ʨʠʩ. 1, ɸ).

ɸ B C D

ɽ F G

ʈʠʩ. 1. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ in vitro:
ɸ – ʩʦʮʚʝʪʠʷ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ˉ 266 ʩ ʙʫʪʦʥʘʤʠ ʥʘ ʧʦʜʭʦʜʷʱʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ
ʩʝʤʷʧʦʯʝʢ ʜʣʷ ʛʠʥʦʛʝʥʝʟʘ; ɺ – ʨʘʟʨʦʩʰʠʝʩʷ ʟʘʚʷʟʠ ʤʦʨʢʦʚʠ ʧʦʩʣʝ ʜʚʫʭ ʥʝʜʝʣʴ ʢʫʣʴʪʠ-
ʚʠʨʦʚʘʥʠʷ ʚ ʪʝʤʥʦʪʝ; ʉ – ʙʫʪʦʥ ʩ ʨʘʟʨʦʩʰʠʤʠʩʷ ʠ ʚʳʰʝʜʰʠʤʠ ʟʘ ʧʨʝʜʝʣʳ ʟʘʚʷʟʠ
ʜʚʫʤʷ ʩʝʤʷʧʦʯʢʘʤʠ; D – ʩʝʤʷʧʦʯʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʠʟ ʙʫʪʦʥʦʚ; ɽ, F – ʩʝʤʷ-
ʧʦʯʢʠ ʯʝʨʝʟ 20 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ; G – ʚʥʝʰʥʠʡ ʚʠʜ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʦʩʫʜʦʚ
ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʧʦʤʝʱʝʥʠʷ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʠʟ ʟʘʚʷʟʝʡ ʩʝʤʷʧʦ-
ʯʝʢ (ʩʣʝʚʘ ʥʘʧʨʘʚʦ: ʢʦʥʪʨʦʣʴ (ʙʝʟ AgNO3), ʩ 5; 10 ʠ 15 ʤʛ/ʣ AgNO3)
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʫʪʦʥʦʚ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ
ʥʝʜʝʣʴ ʚ ʪʝʤʥʦʪʝ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ MSm ʩ 0.2 ʤʛ/ʣ 2,4-ɼ ʠ 0,2 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ
ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʟʘʚʷʟʝʡ ʠ ʩʝʤʷʧʦʯʝʢ, ʢʦʪʦʨʳʝ,
ʨʘʟʨʘʩʪʘʷʩʴ, ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʥʘʨʫʞʥʳʭ ʧʦʢʨʦʚʦʚ ʟʘʚʷʟʝʡ (ʨʠʩ. 1, ɺ, ʉ).
ʋʞʝ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʥʘ ʠʥʜʫʢʮʠʦʥʥʫʶ ʧʠʪʘ-
ʪʝʣʴʥʫʶ ʩʨʝʜʫ MSm ʩ 0,1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʚ ʨʘʟ-
ʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʦ ʩʚʝʪʣʦ-ʙʫʨʦʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʚʳʜʝʣʝʥʠʠ
ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʚʩʪʫʧʘʣʠ ʚ ʨʝʘʢʮʠʶ ʩAgNO3. ʆʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʯʝʤ
ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ AgNO3, ʪʝʤ ʙʦʣʝʝ ʪʝʤʥʳʡ ʮʚʝʪ ʧʨʠʦʙʨʝʪʘʣʘ ʧʠʪʘʪʝʣʴ-
ʥʘʷ ʩʨʝʜʘ (ʨʠʩ. 1, G). ʇʦʚʪʦʨʥʘʷ ʧʝʨʝʩʘʜʢʘ ʥʘ ʩʚʝʞʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠʟʦ-
ʣʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʧʦʟʚʦʣʠʣʘ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʩʦ-
ʩʪʘʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ ʠʟʤʝʥʝʥʠʷ ʝʝ ʦʢʨʘʩʢʠ.

ɺʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʢʣʶʯʝʥʠʷ ʥʠʪʨʘʪʘ
ʩʝʨʝʙʨʘ, ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʥʝʜʝʣʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ
ʠʟ ʟʘʚʷʟʝʡ, ʩʝʤʷʧʦʯʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʪʠʧʦʚ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʚ ʨʘʟʤʝʨʘʭ, ʩʪʘ-
ʥʦʚʠʣʠʩʴ ʙʫʨʳʤʠ, ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʤʠ (ʨʠʩ. 1, D, E) ʠʣʠ ʟʝʣʝʥʳʤʠ (ʨʠʩ. 1, F).
ʀʥʜʫʢʮʠʠ ʛʠʥʦʛʝʥʝʟʘ ʫʜʘʣʦʩʴ ʜʦʙʠʪʴʩʷ ʫ ʚʩʝʭ ʯʝʪʳʨʝʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ, ʯʝʨʝʟ
5…7 ʥʝʜʝʣʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʝʤʷʧʦʯʝʢ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʵʤʙʨʠʦʛʝʥ-
ʥʦʛʦ ʢʘʣʣʫʩʘ (ʨʠʩ. 2, ɺ, ʉ), ʥʘʯʠʥʘʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʫ ʤʠʢʨʦʧʠʣʷʨʥʦʛʦ
ʢʦʥʮʘ ʧʦʙʫʨʝʚʰʠʭ ʩʝʤʷʧʦʯʝʢ (ʨʠʩ. 2, ɸ).

ɸ ɺ ʉ D

ʈʠʩ. 2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʤʙʨʠʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ
ʤʦʨʢʦʚʠ ʩʦʨʪʦʦʙʨʘʟʮʘ ˉ 21-FR ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ MSm ʩ 10 ʤʛ/ʣ AgNO3: ɸ – ʯʝʨʝʟ
2 ʥʝʜʝʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ; ɺ – ʯʝʨʝʟ 8 ʥʝʜʝʣʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ; ʉ – ʯʝʨʝʟ 10 ʥʝʜʝʣʴ
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ; D – ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʣʝʥʦʛʦ ʢʘʣʣʫʩʘ ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ˉ 21-FR ʯʝʨʝʟ
5…7 ʥʝʜʝʣʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝMSm ʩ 10 ʤʛ/ʣ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ

ʅʘʠʙʦʣʴʰʘʷ ʦʪʟʳʚʯʠʚʦʩʪʴ ʩʝʤʷʧʦʯʝʢ ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ ʛʝʥʦʪʠʧʦʚ ʦʪʤʝ-
ʯʝʥʘ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ 10 ʤʛ/ʣ AgNO3, ʧʨʠ ʵʪʦʤ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ
ʫ ʩʦʨʪʦʧʦʧʫʣʷʮʠʠ ʄʘʨʣʠʥʢʘ – 68,3 % (ʪʘʙʣ. 1). ʇʨʠ ɻ ʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪʘ
ʩʝʨʝʙʨʘ ʧʨʝʚʳʰʝʥʠʝ ʜʦʣʠ ʦʪʟʳʚʯʠʚʳʭ ʩʝʤʷʧʦʯʝʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʫ
ʩʦʨʪʦʦʙʨʘʟʮʘˉ 20-FR ʙʳʣʦ ʥʘʠʤʝʥʴʰʠʤ – 3,1 %; ʫ ʩʦʨʪʦʧʦʧʫʣʷʮʠʠ ʄʘʨʣʠʥʢʘ
ʩʦʩʪʘʚʠʣʦ 3,6 %; ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ˉ 266 ʙʳʣʦ ʥʘʠʙʦʣʴʰʠʤ – 35,5 %.
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ʊʘʙʣʠʮʘ 1
ɺʣʠʷʥʠʝ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʪʟʳʚʯʠʚʳʭ
(ʩ ʤʦʨʬʦʛʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ) ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ
ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ MSm ʩ 0.1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ

ɻʝʥʦʪʠʧ ɹʝʟ ʥʠʪʨʘʪʘ
ʩʝʨʝʙʨʘ

AgNO3

5 ʤʛ/ʣ 10 ʤʛ/ʣ 15 ʤʛ/ʣ
ʄʘʨʣʠʥʢʘ 65,81±4,4 a3/A4 60,0±3,8 a/AB 68,3±10,3 a/A 44,1±4,3 a/B
ˉ 20-FR 42,2±5,6 b/A 39,6±2,1 bc/AB 43,5±3,4 a/A 26,9±3,9 b/B
ˉ 21-FR 64,2±6,3 a/A 50,7±5,2 ac/AB 58,3±12,2 a/A 29,7±2,5 b/B
ˉ 266 40,6±5,8 b/A 39,8±2,3 c/A 55,0±10,4 a/A 39,7±4,5 ab/A

ɼʚʫʭʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA) / ʜʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ5: ʛʝʥʦʪʠʧ*2 /
28,3 %; ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ */28,8 %; ʛʝʥʦʪʠʧ ʭ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ **/9,1 %

ʇʨʠʤʝʯʘʥʠʷ: 1ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (ʥʘ 100 ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʝʤʷʧʦʯʝʢ) ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʠʤʠ
ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʦʚ ʚ ʢʘʞʜʦʤ ± ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ; 2* – ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ ʧʨʠ p Ò 0,05; ** – ʥʝ ʟʥʘʯʠʤʳ.
a3 – ʟʥʘʯʝʥʠʷ ʩ ʦʜʠʥʘʢʦʚʦʡ ʩʪʨʦʯʥʦʡ ʙʫʢʚʦʡ ʚ ʩʪʦʣʙʮʘʭ (ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʛʝʥʦʪʠʧʘʤʠ ʚ
ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ) ʠ A4 – ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʦʡ ʚ ʩʪʨʦʢʘʭ (ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ
ʚʩʝʤʠ ʚʘʨʠʘʥʪʘʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʘ) ʥʝ ʠʤʝʶʪ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ ʨ
Ò 0,05 ʩʦʛʣʘʩʥʦ ʪʝʩʪʫ ɼʫʥʢʘʥʘ. 5ɺʢʣʘʜ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ SS ʢʘʞʜʦʛʦ
ʬʘʢʪʦʨʘ ʢ ʦʙʱʝʡ SS.

ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʚʦʩʴʤʠ ʥʝʜʝʣʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ
ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʘʢʪʠʚʥʦ ʰʝʣ ʧʨʦʮʝʩʩ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʙʣʶʜʘʣʦʩʴ ʬʦʨʤʠ-
ʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʘʣʣʫʩʘ ʩʦ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʡ, ʠʥʪʝʥʩʠʚʥʦ ʟʝʣʝʥʦʡ ʠʣʠ
ʙʝʣʦʡ ʦʢʨʘʩʢʦʡ (ʨʠʩ. 2, D). ʇʦʩʣʝ ʜʝʩʷʪʠ ʥʝʜʝʣʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩ ʠʥ-
ʜʫʢʮʠʠ ʛʠʥʦʛʝʥʝʟʘ ʧʨʝʢʨʘʱʘʣʩʷ. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʵʤʙʨʠʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ ʫ
ʪʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʝʥʦʪʠʧʦʚ ʦʪʤʝʯʝʥʘ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ 5 ʠ 10 ʤʛ/ʣ ʥʠʪ-
ʨʘʪʘ ʩʝʨʝʙʨʘ (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ɺʣʠʷʥʠʝ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ,
ʠʥʜʫʮʠʨʫʶʱʠʭ ʵʤʙʨʠʦʛʝʥʥʳʡ ʢʘʣʣʫʩ, ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ

MSm ʩ 0.1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ

ɻʝʥʦʪʠʧ ɹʝʟ ʥʠʪʨʘʪʘ
ʩʝʨʝʙʨʘ

AgNO3

5 ʤʛ/ʣ 10 ʤʛ/ʣ 15 ʤʛ/ʣ
ʄʘʨ-
ʣʠʥʢʘ 48,751±7,65 a3/A4 54,16±4,16 a/A 51,26±3,77 a/A 38,27±2,82 a/A

ˉ 20-FR 12,2±6,18 ab/A 15,07±8,28 bc/A 15,0±7,63 bc/A 0 b/A
ˉ 21-FR 30,89±7,32 a/Aɺ 0 c/ʉ 44,36±11,15 a/A 15,0±7,63 b/ɺ
ˉ 266 22,2 ±11,1 a/A 19,76±3,09 b/A 10,31±5,2 c/A 12,20±6,2 b/A

ɼʚʫʭʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA) / ʜʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ 5: ʛʝʥʦʪʠʧ*2 /
53,6 %; ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ * / 7,6 %; ʛʝʥʦʪʠʧ ʭ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ** / 16,5 %

ʇʨʠʤʝʯʘʥʠʷ: 1 ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠ  ̫(ʥʘ 100 ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʩʝʤʷʧʦʯʝʢ) ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʠʤʠ
ʠʟ ʪʨʝʭ ʧʦʚʪʦʨʦʚ ʚ ʢʘʞʜʦʤ ± ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ; 2* - ʨʘʟʣʠʯʠʷ ʟʥʘʯʠʤʳ ʧʨʠ p Ò 0.05. ɿʥʘʯʝʥʠʷ ʩ ʦʜʠʥʘ-
ʢʦʚʦʡ ʩʪʨʦʯʥʦʡ ʙʫʢʚʦʡ3 ʚ ʩʪʦʣʙʮʘʭ (ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʛʝʥʦʪʠʧʘʤʠ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ) ʠ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʦʡ4ʚ ʩʪʨʦʢʘʭ (ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʚʘʨʠʘʥʪʘʤʠ ʧʠʪʘʪʝʣʴʥʳʭ
ʩʨʝʜ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʘ) ʥʝ ʠʤʝʶʪ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ p Ò 0.05 ʩʦʛʣʘʩʥʦ ʪʝʩʪʫ ɼʫʥʢʘʥʘ.
5ɺʢʣʘʜ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ SS ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʢ ʦʙʱʝʡ SS.
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ʊʘʢ, ʚ ʧʨʠʩʫʪʩʪʚʠʠ 5 ʤʛ/ʣ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ ʚ ʩʦʩʪʘʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ
ʵʤʙʨʠʦʛʝʥʥʳʡ ʢʘʣʣʫʩ ʬʦʨʤʠʨʦʚʘʣʩʷ ʫ 54,16 % ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩʦʨʪʦ-ʧʦʧʫ-
ʣʷʮʠʠ ʄʘʨʣʠʥʢʘ, ʯʪʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 11,1 %;
ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ˉ 20-FR – ʫ 15,07 % ʩʝʤʷʧʦʯʝʢ, ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ
ʩ ʢʦʥʪʨʦʣʝʤ ʚ 1,23 ʨʘʟʘ; ʫ ʩʦʨʪʦʦʙʨʘʟʮʘ ˉ 21-FR – ʫ 44,36 % ʩʝʤʷʧʦʯʝʢ ʚ
ʧʨʠʩʫʪʩʪʚʠʠ 10 ʤʛ/ʣ ʥʠʪʨʘʪʘ ʩʝʨʝʙʨʘ, ʯʪʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ
ʚ 1,43 ʨʘʟʘ. ʋ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʛʠʥʦʛʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʪʝʢʘʣʦ, ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ, ʧʦ ʧʫʪʠ ʵʤʙʨʠʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʦʛʝʥʝʟʘ. ʏʝʨʝʟ 7…8 ʥʝʜʝʣʴ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʷ ʵʤʙʨʠʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ ʥʘ ʩʚʝʪʫ ʥʘ ʞʠʜʢʦʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʧʠ-
ʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ MSm ʩ 0,1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ ʧʦʣʫʯʝʥʦ 60 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝ-ʨʘʥʪʦʚ
R0 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʨʘʟʥʳʭ ʩʦʨʪʦʧʦʧʫʣʷʮʠʡ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʪʨʘʪ ʩʝʨʝʙʨʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 5 ʠ 10 ʤʛ/ʣ
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ
in vitro ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʫʮʠʨʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʫʚʝʣʠʯʠʚʘʶʱʝʛʦ ʯʠʩʣʦ
ʦʪʟʳʚʯʠʚʳʭ ʩʝʤʷʧʦʯʝʢ ʠ ʜʦʣʶ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩ ʵʤʙʨʠʦʛʝʥʥʳʤ ʢʘʣʣʫʩʦʤ.
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ʂʦʨʤʦʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ ʠ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ

ʅ. ʀ. ʂʘʩʘʪʢʠʥʘ, ɾ. ʉ. ʅʝʣʶʙʠʥʘ
ʋʜʤʫʨʪʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ

ʋʨʆ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ,
ʛ. ʀʞʝʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ.ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʠ
ʢʦʩʪʨʝʮʘ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ
ʧʨʦʚʝʜʝʥʳ ʚ 2017…2020 ʛʛ. ʥʘ ʜʝʨʥʦʚʦ-ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʋʜ-
ʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʚ ʛʦʜʳ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ: 2018 ʛ. ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʟʘʩʫʰʣʠʚʳʡ (ɻʊʂ =
0,89), 2020 ʛ. – ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘʩʫʰʣʠʚʳʡ (ɻʊʂ = 1,04), 2017 ʠ 2019 ʛʛ. – ʧʝʨʝʫʚʣʘʞʥʝʥ-
ʥʳʝ (ɻʊʂ = 1,97 ʠ 1,73). ʋʢʦʩʥʦʡ ʩʧʝʣʦʩʪʠ ʠʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʪʨʘʚ ʜʦʩʪʠʛʘʣʠ ʟʘ 52…55
ʜʥʝʡ, ʩʬʦʨʤʠʨʦʚʘʚ, ʚ ʦʩʥʦʚʥʦʤ, ʦʜʠʥ ʫʢʦʩ. ʉʦʨʪʘ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ
ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʚʦʩʪʦʝʤ, ʦʙʝʩʧʝʯʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 9,8…9,9 ʪ/ʛʘ, ʩʙʦʨ ʩʫʭʦʛʦ
ʚʝʱʝʩʪʚʘ – 2,2…2,4 ʪ/ʛʘ ʧʨʠ ʛʫʩʪʦʪʝ ʪʨʘʚʦʩʪʦʷ 1007…1067 ʰʪ./ʤ2, ʚʳʩʦʪʝ – 58…60 ʩʤ ʠ
ʤʘʩʩʝ ʩʪʝʙʣʷ – 1,2 ʛ. ʉ ʚʦʟʨʘʩʪʦʤ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ ʠ ʤʘʩʩʳ
ʩʪʝʙʣʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʪʦʚ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ ʙʳʣʘ 10,5…11,4 ʪ/ʛʘ,
ʩʫʭʦʡ ʤʘʩʩʳ – 3,0…3,3 ʪ/ʛʘ ʧʨʠ ʛʫʩʪʦʪʝ ʪʨʘʚʦʩʪʦʷ 655…872 ʰʪ./ʤ2, ʚʳʩʦʪʝ – 55…57
ʩʤ ʠ ʤʘʩʩʝ ʩʪʝʙʣʷ – 1,6…1,8 ʛ. ʋʞʝ ʩ 1 ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʨʪʘʤʠ
ʢʦʩʪʨʝʮʘ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʜʦʩʪʘʪʦʯʥʦʡ ʧʣʦʪʥʳʡ ʪʨʘʚʦʩʪʦʡ, ʢʦʪʦʨʳʡ ʧʦ ʛʦʜʘʤ ʦʩʪʘ-
ʚʘʣʩʷ ʦʜʠʥʘʢʦʚʳʤ. ɺ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʩʦʜʝʨʞʘʣʦʩʴ 6,7…7,1 % ʩʳʨʦʛʦ
ʧʨʦʪʝʠʥʘ, 2,3…2,6 % ʩʳʨʦʛʦ ʞʠʨʘ, 29,7…29,8 % ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥ-
ʥʦʡ ʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʣʘ 9,0 ʄɼʞ/ʢʛ. ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʩʦʨʪʦʚ ʢʦʩʪʨʝʮʘ ʦʪʣʠʯʘʣʦʩʴ ʙʦʣʝʝ
ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ (7,7…8,6 %), ʩʳʨʦʛʦ ʞʠʨʘ (3,3…3,4 %)
ʠ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ (32,3…32,4 %).

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʠʪʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ

Feed productivity of varieties of meadow fescue and awnless brome

N. I. Kasatkina, Zh. S. Nelyubina
Udmurt Federal Research Center

of the Ural Branch of the Russian Academy of Sciences,
Izhevsk, Russian Federation

Abstract. The aim of the research was to evaluate the productivity of new varieties of
fescue and brome when cultivated for green fodder in the Udmurt Republic. The studies were
carried out in 2017-2020 on sod-medium-podzolic medium loamy soil of the Udmurt Republic.
The meteorological conditions of the growing seasons in the years of research were different:
2018 were dry (hydrothermal coefficient = 0.89), 2020 – slightly dry (HTC = 1.04), 2017 and 2019
– waterlogged (HTC = 1.97 and 1.73). The studied varieties of herbs reached mowing ripeness in
52…55 days, forming basically one mowing. Varieties of meadow fescue on average for three
years of using the herbage ensured a green mass yield of 9.8…9.9 t/ha, a dry matter collection of
2.2…2.4 t/ha with a herbage density of 1007…1067 pieces/m2, height – 58…60 cm and stem
weight - 1.2 g. Herbage density and stem weight increased with age. The yield
of green mass of awnless brome varieties was 10.5…11.4 t/ha, dry weight - 3.0…3.3 t/ha with
a herbage density of 655…872 pcs/m2, height – 55…57 cm and weight stem - 1.6…1.8 g. Suffi-
ciently dense herbage of brome varieties, which remained the same over the years, was formed
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already from 1st year of use. 1 kg of dry matter of fescue varieties contained 6.7…7.1 % of crude
protein, 2.3…2.6 % of crude fat, 29.7…29.8 % of crude fiber, the concentration of metabolic
energy reached 9.0 MJ/kg. The dry matter of the brome varieties was distinguished by higher
content of crude protein (7.7…8.6 %), crude fat (3.3…3.4 %) and crude fiber (32.3…32.4 %).

Keywords: yield, yield structure, nutritional value

ʄʥʦʛʦʣʝʪʥʠʝ ʤʷʪʣʠʢʦʚʳʝ ʪʨʘʚʳ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤ ʢʦʨʤʦʤ ʜʣʷ ʞʚʘʯʥʳʭ
ʞʠʚʦʪʥʳʭ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʩʝʥʦʢʦʩʥʳʝ ʠ ʧʘʩʪʙʠʱʥʳʝ ʮʝʣʠ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʪʨʘʩʪʘʥʠʶ ʧʦʩʣʝ ʫʢʦʩʘ [1]. ʂʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ ʷʚʣʷʝʪʩʷ
ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʦʣʛʦʣʝʪʥʠʭ ʟʣʘʢʦʚ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ
ʢ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ. ʇʨʠ ʫʢʦʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʞʝʪ ʚʦʟʜʝʣʳ-
ʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 8…10 ʣʝʪ. ɺʝʛʝʪʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ʭʦʨʦʰʦ ʦʙʣʠʩʪʚʝʥʥʳʝ, ʠʤʝʶʪ
ʚʳʩʦʢʠʝ ʢʦʨʤʦʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ. ʂʦʩʪʨʝʮ ʭʦʨʦʰʦ ʧʦʝʜʘʝʪʩʷ ʞʠʚʦʪʥʳʤʠ, ʩʪʨʘʚ-
ʣʠʚʘʝʪʩʷ ʥʘ 80…90 %. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦ-
ʩʪʴʶ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ [2, 3]. ʆʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ ʪʘʢʞʝ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʀʤʝʝʪ ʚʳʩʦʢʫʶ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʙ-
ʨʘʟʫʝʪ ʢʫʩʪ ʩ ʚʳʩʦʢʠʤ ʩʪʝʙʣʝʤ, ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʧʦʙʝʛʘʤʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-
ʩʪʚʦʤ ʫʢʦʨʦʯʝʥʥʳʭ, ʩʠʣʴʥʦ ʦʙʣʠʩʪʚʝʥʥʳʭ ʧʦʙʝʛʦʚ ʠ ʧʨʠʢʦʨʥʝʚʳʭ ʣʠʩʪʴʝʚ. ɺ
ʪʨʘʚʦʩʪʦʝ ʜʝʨʞʠʪʩʷ ʜʦ 10 ʣʝʪ, ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʘʩʪʙʠʱʥʳʭ ʮʝʣʝʡ.
ʀʤʝʝʪ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʨʘʥʦ ʦʪʨʘʩʪʘʝʪ ʚʝʩʥʦʡ [4,
5]. ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ɺʦʣʛʦ-ɺʷʪʩʢʦʤʫ ʨʝʛʠʦʥʫ, ʚʢʣʶʯʝʥʦ 20 ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʣʫʛʦ-
ʚʦʡ ʠ 15 ʩʦʨʪʦʚ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ. ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ
ʧʦʠʩʢ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦ-
ʩʪʴʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʦʮʝʥʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ
ʣʫʛʦʚʦʡ ʠ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʚ ʋʜʤʫʨʪʩʢʦʡ
ʈʝʩʧʫʙʣʠʢʝ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ 2017…2020 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʋʜʤʫʨʪʩʢʦʛʦ
ʅʀʀʉʍ – ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʋʜʤʌʀʎ ʋʨʆ ʈɸʅ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʦʥʢʫʨʩʥʦʤʫ ʠʟʫʯʝʥʠʶ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ ʠ ʢʦʩʪʨʝʮʘ
ʙʝʟʦʩʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʚʟʷʪʳ ʦʚʩʷʥʠʮʘ ʉʚʝʨʜʣʦʚʩʢʘʷ 37 ʠ ʢʦʩʪʨʝʮ
ʉʚʝʨʜʣʦʚʩʢʠʡ 38 (ʦʨʠʛʠʥʘʪʦʨ – ʋʨʘʣʴʩʢʠʡ ʅʀʀʉʍ). ʇʦʩʝʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ
2017 ʛ. ʧʦʜ ʧʦʢʨʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʉʚʝʯʘ ʦʙʳʯʥʳʤ ʨʷʜʦʚʳʤ ʩʧʦʩʦʙʦʤ ʩʝʷʣ-
ʢʦʡ ʉʅ-16, ʥʦʨʤʘ ʚʳʩʝʚʘ ʠʟʫʯʘʝʤʳʭ ʪʨʘʚ – 5,5 ʤʣʥ ʚʩʭ. ʩʝʤʷʥ ʥʘ 1 ʛʘ. ʋʙʦʨʢʫ
ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʩʪʝʥʠʷʤʠ ʠʟʫʯʘʝʤʳʭ ʪʨʘʚ
ʬʘʟʳ ʢʦʣʦʰʝʥʠʷ – ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ. ʇʦʚʪʦʨʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ ʚ ʦʧʳʪʝ ʯʝʪʳʨʝʭ-
ʢʨʘʪʥʘʷ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʚ ʜʚʘ ʷʨʫʩʘ, ʚʦ ʚʪʦʨʦʤ ʷʨʫʩʝ
– ʩʦ ʩʤʝʱʝʥʠʝʤ. ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ – 30 ʤ2. ʆʩʥʦʚʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ.

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ: ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʜʥʦʛʦ (2018) ʛʦʜʘ
ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʟʘʩʫʰʣʠʚʳʡ (ɻʊʂ 0,89), ʦʜʥʦʛʦ (2020) ʛʦʜʘ – ʢʘʢ
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘʩʫʰʣʠʚʳʡ (ɻʊʂ 1,04) ʠ ʜʚʫʭ (2017 ʠ 2019) ʣʝʪ –
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ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʡ (ɻʊʂ 1,97 ʠ 1,73). ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ – ʜʝʨʥʦʚʦ-ʧʦʜʟʦ-
ʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ ʩ ʥʝʡʪʨʘʣʴʥʦʡ (ʨʅ 6,13) ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʥʠʟʢʠʤ
(2,2 %) ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ, ʦʯʝʥʴ ʚʳʩʦʢʠʤ (346 ʤʛ/ʢʛ ʧʦʯʚʳ) ʩʦʜʝʨʞʘʥʠʝʤ
ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ʠ ʩʨʝʜʥʠʤ (101 ʤʛ/ʢʛ ʧʦʯʚʳ) ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʤʝʥʥʦʛʦ ʢʘ-
ʣʠʷ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ 2018 ʛ. ʥʘʯʘʣʦ ʦʪʨʘʩʪʘʥʠʷ ʦʚʩʷʥʠʮʳ
ʣʫʛʦʚʦʡ 1 ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ (ʛ.ʧ.) ʙʳʣʦ ʦʪʤʝʯʝʥʦ 26 ʘʧʨʝʣʷ. ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʩʦʨ-
ʪʦʚ ʦʮʝʥʝʥʘ ʚ 4,0 ʙʘʣʣʘ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʦ ʫʙʦʨʢʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦ-
ʩʪʘʚʠʣ 55 ʜʥʝʡ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʦʨʪʦʚ ʢ ʧʦʣʝʛʘʥʠʶ ʩʦʩʪʘʚʠʣʘ 5,0 ʙʘʣʣʦʚ,
ʢ ʟʘʩʫʭʝ – 4,0 ʙʘʣʣʘ. ʀʟʫʯʘʝʤʳʝ ʩʦʨʪʘ ʦʚʩʷʥʠʮʳ ʦʙʝʩʧʝʯʠʣʠ ʦʜʠʥ ʫʢʦʩ ʥʘ
ʫʨʦʚʥʝ 6,4…6,7 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 1,9…2,5 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ɺʳʷʚʣʝʥʘ
ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʫ ʩʦʨʪʘ ʂʘʨʧʘʪʯʠ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ
ʙʦʣʴʰʝʛʦ ʥʘ 152 ʰʪ./ʤ2 ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʙʣʝʡ, ʥʘ 4 ʩʤ – ʚʳʩʦʪʳ ʪʨʘʚʦʩʪʦʷ, ʥʘ 3 %
– ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʠ ʥʘ 0,1 ʛ – ʤʘʩʩʳ ʩʪʝʙʣʷ (ʪʘʙʣ. 1).

ʊʘʙʣʠʮʘ 1
ʋʨʦʞʘʡʥʦʩʪʴ (ʪ/ʛʘ) ʠ ʝʝ ʩʪʨʫʢʪʫʨʘ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ

ʉʦʨʪ

ʋʨʦʞʘʡ-
ʥʦʩʪʴ
ʟʝʣʝʥʦʡ
ʤʘʩʩʳ

ʉʙʦʨ
ʩʫʭʦʛʦ
ʚʝʱʝʩʪʚʘ

ʉʪʝʙʣʝʡ,
ʰʪ./ʤ2

ɺʳʩʦʪʘ
ʨʘʩʪʝʥʠʡ,

ʩʤ

ʆʙʣʠ-
ʩʪʝʥ-

ʥʦʩʪʴ, %

ʄʘʩʩʘ
ʩʪʝʙʣʷ,
ʛ

1 ʛ.ʧ., 2018 ʛ.
ʉʚʝʨʜʣʦʚʩʢʘʷ 37 - ʩʪ. 6,4 1,9 412 51 31 0,6
ʂʘʨʧʘʪʯʠ 6,7 2,5 564 56 34 0,7

ʅʉʈ05 Fʬ<Fʪ Fʬ<Fʪ 96 - - -
2 ʛ.ʧ., 2019 ʛ.

ʉʚʝʨʜʣʦʚʩʢʘʷ 37 - ʩʪ. 10,4 2,6 1152 67 30 1,5
ʂʘʨʧʘʪʯʠ 9,4 2,4 912 69 41 1,6

ʅʉʈ05 Fʬ<Fʪ Fʬ<Fʪ 206 - - -
3 ʛ.ʧ., 2020 ʛ.

ʉʚʝʨʜʣʦʚʩʢʘʷ 37 - ʩʪ. 12,8 2,8 1456 56 40 1,5
ʂʘʨʧʘʪʯʠ 13,4 2,9 1724 54 43 1,4

ʅʉʈ05 Fʬ<Fʪ Fʬ<Fʪ 157 - - -
ɺ ʩʨʝʜʥʝʤ ʟʘ 1-3 ʛ.ʧ.

ʉʚʝʨʜʣʦʚʩʢʘʷ 37 - ʩʪ. 9,8 2,4 1007 58 34 1,2
ʂʘʨʧʘʪʯʠ 9,1 2,2 1067 60 39 1,2

ʅʉʈ05 Fʬ<Fʪ Fʬ<Fʪ Fʬ<Fʪ - - -

ɺ 2019 ʛ. ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ 2 ʛ.ʧ. ʩʦʩʪʘʚʠʣʘ
4,0 ʙʘʣʣʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ – 5,0 ʙʘʣʣʦʚ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʦ
ʫʙʦʨʢʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ – 52 ʜʥʷ. ʉʦʨʪʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʣʠ ʪʦʣʴʢʦ ʦʜʠʥ ʫʢʦʩ ʥʘ
ʫʨʦʚʥʝ 9,4…10,4 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 2,4…2,6 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʚʳʩʦʪʝ
ʪʨʘʚʦʩʪʦʷ 67…69 ʩʤ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 2018 ʛ. ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ
ʪʨʘʚʦʩʪʦʷ ʩ 412…564 ʜʦ 912…1152 ʰʪ./ʤ2, ʤʘʩʩʳ ʩʪʝʙʣʷ ʩ 0,6…0,7 ʜʦ 1,5…1,6 ʛ.
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ɺ 2020 ʛ. ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ 3 ʛ.ʧ. ʩʦʩʪʘʚʠʣʘ
12,8…13,4 ʪ/ʛʘ, ʩʫʭʦʡ ʤʘʩʩʳ – 2,8…2,9 ʪ/ʛʘ ʧʨʠ ʚʳʩʦʪʝ ʪʨʘʚʦʩʪʦʷ 54…56 ʩʤ ʠ
ʛʫʩʪʦʪʝ 1456…1724 ʰʪ./ʤ2. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʚʦʩʪʦʝʤ ʫʨʦ-
ʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ ʙʳʣʘ 9,1…9,8 ʪ/ʛʘ, ʩʫʭʦʡ
ʤʘʩʩʳ – 2,2…2,4 ʪ/ʛʘ ʧʨʠ ʛʫʩʪʦʪʝ ʪʨʘʚʦʩʪʦʷ 1007…1067 ʰʪ./ʤ2 ʠ
ʚʳʩʦʪʝ 58…60 ʩʤ.

ʆʪʨʘʩʪʘʥʠʝ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ 1 ʛ.ʧ. ʚ 2018 ʛ. ʦʪʤʝʯʝʥʦ 26 ʘʧʨʝʣʷ.
ɿʠʤʦʩʪʦʡʢʦʩʪʴ ʩʦʨʪʦʚ ʦʮʝʥʝʥʘ ʚ 4,0 ʙʘʣʣʘ. ɿʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ
ʧʝʨʠʦʜʘ ʦʪʨʘʟʠʣʠʩʴ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʨʪʦʚ ʢ ʟʘʩʫʭʝ (4,0 ʙʘʣʣʘ). ʀʟʫʯʘʝʤʳʝ ʩʦʨʪʘ
ʢʦʩʪʨʝʮʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʜʠʥ ʫʢʦʩ ʥʘ ʫʨʦʚʥʝ 5,2…5,4 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ
2,1 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʛʫʩʪʦʪʘ
ʪʨʘʚʦʩʪʦʷ – 680…899 ʰʪ./ʤ2, ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ – 49…52 %, ʤʘʩʩʘ ʩʪʝʙʣʷ – 1,1
ʛ (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ʋʨʦʞʘʡʥʦʩʪʴ (ʪ/ʛʘ) ʠ ʝʝ ʩʪʨʫʢʪʫʨʘ ʩʦʨʪʦʚ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ

ʉʦʨʪ

ʋʨʦʞʘʡ-
ʥʦʩʪʴ
ʟʝʣʝʥʦʡ
ʤʘʩʩʳ

ʉʙʦʨ
ʩʫʭʦʛʦ
ʚʝʱʝʩʪʚʘ

ʉʪʝʙʣʝʡ,
ʰʪ./ʤ2

ɺʳʩʦʪʘ
ʨʘʩʪʝ-
ʥʠʡ, ʩʤ

ʆʙʣʠʩʪ-
ʚʝʥʥʦʩʪʴ,

%

ʄʘʩʩʘ
ʩʪʝʙʣʷ,
ʛ

1 ʛ.ʧ., 2018 ʛ.
ʉʚʝʨʜʣʦʚʩʢʠʡ 38 – ʩʪ. 5,2 2,1 899 59 49 1,1
ʂʘʨʣʪʦʥ 5,4 2,1 680 59 52 1,1

ʅʉʈ05 Fʬ<Fʪ Fʬ<Fʪ 74 - - -
2 ʛ.ʧ., 2019 ʛ.

ʉʚʝʨʜʣʦʚʩʢʠʡ 38 – ʩʪ. 6,7 2,0 896 57 39 1,5
ʂʘʨʣʪʦʥ 7,3 2,1 656 53 38 1,6

ʅʉʈ05 Fʬ<Fʪ Fʬ<Fʪ 79 - - -
3 ʛ.ʧ., 2020 ʛ.

ʉʚʝʨʜʣʦʚʩʢʠʡ 38 – ʩʪ. 19,6 5,0 820 55 43 2,1
ʂʘʨʣʪʦʥ 21,4 5,6 624 52 49 2,6

ʅʉʈ05 Fʬ<Fʪ Fʬ<Fʪ 149 - - -
ɺ ʩʨʝʜʥʝʤ ʟʘ 1-3 ʛ.ʧ.

ʉʚʝʨʜʣʦʚʩʢʠʡ 38 – ʩʪ. 10,5 3,0 872 57 44 1,6
ʂʘʨʣʪʦʥ 11,4 3,3 655 55 46 1,8

ʅʉʈ05 Fʬ<Fʪ Fʬ<Fʪ 135 - - -

ɺ 2019 ʛ. ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʩʦʨʪʦʚ ʢʦʩʪʨʝʮʘ 2 ʛ.ʧ. ʙʳʣʘ ʦʮʝʥʝʥʘ ʚ 4,0 ʙʘʣʣʘ,
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ – 5,0 ʙʘʣʣʦʚ. ʉʦʨʪʘ ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʜʠʥ ʫʢʦʩ ʥʘ
ʫʨʦʚʥʝ 6,7…7,3 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 2,0…2,1 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʛʫʩʪʦʪʝ
ʪʨʘʚʦʩʪʦʷ 656…896 h ʪ./ʤ2, ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ – 38…39 %, ʤʘʩʩʝ ʩʪʝʙʣʷ – 1,5…1,6
ʛ. ɺ 2020 ʛ. ʩʦʨʪʘʤʠ ʢʦʩʪʨʝʮʘ ʚ 3 ʛ.ʧ. ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʘ ʫʢʦʩʘ ʥʘ ʫʨʦʚʥʝ
19,6…21,4 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 5,0…5,6 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʩʣʝ-
ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʪʦʨʦʡ ʫʢʦʩ ʚʥʝʩ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ (46…48 %) ʚ ʩʫʤʤʘʨ-
ʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ.
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ɺ ʩʨʝʜʥʝʤ ʟʘ 2018…2020 ʛʛ. ʠʟʫʯʘʝʤʳʡ ʩʦʨʪ ʢʦʩʪʨʝʮʘ ʂʘʨʣʪʦʥ ʩʬʦʨʤʠ-
ʨʦʚʘʣ ʫʨʦʞʘʡʥʦʩʪʴ 11,4 ʪ/ʛʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ 3,3 ʪ/ʛʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʥʘ
ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʉʚʝʨʜʣʦʚʩʢʠʡ 38, ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʝʡʩʷ
ʧʣʦʪʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ 655 ʠ 872 ʰʪ./ʤ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ 1 ʛ.ʧ. ʩʦʨʪʘʤʠ ʙʳʣ
ʩʬʦʨʤʠʨʦʚʘʥ ʜʦʩʪʘʪʦʯʥʦʡ ʧʣʦʪʥʳʡ ʪʨʘʚʦʩʪʦʡ ʩ ʛʫʩʪʦʪʦʡ 899 ʠ 680 ʰʪ./ʤ2,
ʩ ʛʦʜʘʤʠ ʦʥ ʦʩʪʘʚʘʣʩʷ ʦʜʠʥʘʢʦʚʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ
ʩʪʝʙʣʷ ʩ 1,1 ʚ 1 ʛ.ʧ. ʜʦ 2,1…2,6 ʛ ʢ 3 ʛ.ʧ.

ʉʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ
ʩʦʩʪʘʚʠʣʦ 6,7…7,1 %, ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ – 29,7…29,8 %. ɺ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʙʘʭ
ʩʦʜʝʨʞʘʣʦʩʴ 2,3…2,6 % ʩʳʨʦʛʦ ʞʠʨʘ, 0,59…0,60 % ʈ2ʆ5, 1,96…2,00 % ʂ2ʆ ʠ
0,40…0,41 % ʉʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ (ʂʆʕ) ʜʦʩʪʠʛʘʣʘ
9,0 ʄɼʞ/ʢʛ. ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʩʦʨʪʦʚ ʢʦʩʪʨʝʮʘ ʦʪʣʠʯʘʣʦʩʴ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘ-
ʥʠʝʤ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ (7,7…8,6 %), ʩʳʨʦʛʦ ʞʠʨʘ (3,3…3,4 %) ʠ ʩʳʨʦʡ ʢʣʝʪ-
ʯʘʪʢʠ (32,3…32,4 %). ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ (ʂʆʕ) ʙʳʣʘ ʥʘ ʫʨʦʚʥʝ
8,8 ʄɼʞ/ʢʛ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʨʪʘ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ
ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʣʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 9,1…9,8 ʪ/ʛʘ, ʩʙʦʨ
ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 2,2…2,4 ʪ/ʛʘ, ʩʦʨʪʘ ʢʦʩʪʨʝʮʘ ʙʝʟʦʩʪʦʛʦ – 10,5…11,4 ʠ
3,0…3,3 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʨʪʦʚ ʦʚʩʷʥʠʮʳ ʩʦʜʝʨʞʘ-
ʣʦʩʴ 6,7…7,1 % ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, 2,3…2,6 % ʩʳʨʦʛʦ ʞʠʨʘ, 29,7…29,8 % ʩʳʨʦʡ
ʢʣʝʪʯʘʪʢʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʣʘ 9,0 ʄɼʞ/ʢʛ.
ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ ʩʦʨʪʦʚ ʢʦʩʪʨʝʮʘ ʦʪʣʠʯʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ
ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ (7,7…8,6 %), ʩʳʨʦʛʦ ʞʠʨʘ (3,3…3,4 %) ʠ ʩʳʨʦʡ
ʢʣʝʪʯʘʪʢʠ (32,3…32,4 %).
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ʋɼʂ: 631/635

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʟʝʤʥʦʛʦ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ
ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ

ʉ. ɽ. ʃʠʤʦʥʦʚ1, ʉ. ɸ. ɺʘʩʠʣʴʝʚ2

1ɻɹʆʋ ɺʆ ʅɻʀʕʋ «ʂʥʷʛʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ»,
ʛ. ʂʥʷʛʠʥʠʥʦ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ,

2ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʅ. ʋʣʴʷʥʦʚʘ,
ʛ. ʏʝʙʦʢʩʘʨʳ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʝ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʪʨʝʙʫʝʪ
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʤʥʦʞʝʩʪʚʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ
ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ
ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʨʘʙʦʪʝ ʦʮʝʥʠʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ
ʥʘʟʝʤʥʦʛʦ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ
ʩʝʛʤʝʥʪʘʮʠʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʙʦʨʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʦʩʥʦʚʝ
ʪʨʝʭʤʝʨʥʦʛʦ (3D) ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʧʣʘʪʬʦʨʤʳ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ.
ʄʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʪ ʧʦʣʫʯʠʪʴ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ
ʦ ʨʘʩʪʝʥʠʷʭ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʘʛʨʦʥʦʤʠʠ.
ɺ ʦʙʟʦʨʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʙʦʨʘ, ʦʙʨʘ-
ʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩ ʧʣʘʪʬʦʨʤ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʚʭʦʜ-
ʥʦʡ ʙʘʨʴʝʨ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʧʨʘʢʪʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʟʘʠʥʪʝʨʝ-ʩʦʚʘʥ-
ʥʳʭ ʚ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʇʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʩʨʘʚʥʝʥʠʷ ʥʘ ʦʩ-
ʥʦʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʪʦʠʤʦʩʪʠ ʠ ʧʨʦʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ
ʧʨʝʜʣʦʞʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ

Assessment of the possibilities of automatic terrestrial phenotyping in the field

S. E. Limonov1, S. A. Vasiliev2

1SBEI HE NSUEE «Knyaginin University»,
Knyaginino, Russian Federation

2Chuvash State University named after I.N. Ulyanov,
Cheboksary, Russian Federation

Abstract: High-throughput plant phenotyping requires integrated image-based compo-
nents to compare and contrast scores of morphology scores and characterization scores, which
are indicators of plant susceptibility to environmental constraints. In this work, we will evaluate
the possibilities of automatic terrestrial phenotyping in the field. A new segmentation algorithm
is proposed for the automatic collection of plant structural parameters based on three-dimen-
sional (3D) modeling obtained using a phenotyping platform. Visualization methods based on
data analysis will provide valuable information about plants for solving a number of problems in
the field of plant breeding and agronomy. This review examines various state-of-the-art digital
devices that collect, process, store, and analyze data from phenotyping platforms in order to lower
the entry barrier for horticulture practitioners interested in deploying this
imaging technique. A comparison table has been compiled based on the technical characteristics,
cost and ease of use of the proposed digital devices.

Keywords: automation, digital devices
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ʄʦʥʠʪʦʨʠʥʛ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ
ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩʝʣʝʢʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ,
ʯʪʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʙʳʩʪʨʦ ʧʨʝʜʦʩʪʘ-
ʚʠʣʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʝʥʦʤʠʢʠ, ʪʨʝʙʫʶʪʩʷ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ
ʦʮʝʥʢʠ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʳʨʘʞʝʥʠʠ ʬʝʥʦʪʠʧʦʚ ʢʘʢ
ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʠʦʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ
ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʚʳʩʦʢʠʤ ʨʘʟ-
ʨʝʰʝʥʠʝʤ ʩʪʘʣʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʪʝʥʠʡ ʚ
ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚ [1…4]. ʊʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ
ʜʘʥʥʳʭ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʚʫʭʤʝʨʥʦʡ (2D) ʥʝʠʥʚʘʟʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʦʙʝʩʧʝ-
ʯʠʚʘʶʪ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʮʠʢʣʘ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʠʦʜʠ-
ʯʝʩʢʦʛʦ ʩʙʦʨʘ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʠʢʩʠʨʫʝʤʳʭ ʨʷ-
ʜʦʤ ʜʘʪʯʠʢʦʚ. ʆʜʥʘʢʦ ʬʝʥʦʪʠʧʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 2D-ʠʟʦʙʨʘʞʝʥʠʡ, ʷʚʣʷʶʪʩʷ
ʥʝʧʦʣʥʳʤʠ ʠʟ-ʟʘ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʝʥʠʡ, ʜʣʷ ʧʦʣʥʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʡ
ʪʨʝʙʫʝʪʩʷ ʪʨʝʭʤʝʨʥʘʷ (3D) ʠʥʬʦʨʤʘʮʠʷ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ
ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪ ʧʨʦ-
ʩʪʦʪʫ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʘ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʝʛʦ
ʧʦʜʨʦʙʥʦʡ 3D-ʤʦʜʝʣʠ. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʝʛʤʝʥ-
ʪʠʨʫʝʪ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʨʘʩʪʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʰʘʛʦʤ, ʢʦʪʦʨʳʡ
ʤʦʞʝʪ ʫʩʢʦʨʠʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ
ʚʣʠʷʥʠʶ ʧʝʨʝʤʝʥʥʳʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.

ʎʝʣʴ ʨʘʙʦʪʳ – ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʟʝʤʥʦʛʦ ʬʝʥʦʪʠ-
ʧʠʨʦʚʘʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʜʘʪʯʠʢʦʚ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʝʪʦʜ ʥʘʟʝʤʥʦʛʦ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ
ʧʦʣʫʯʠʪʴ ʧʨʝʮʠʟʠʦʥʥʳʝ ʜʘʥʥʳʝ ʧʦʩʝʷʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ [5, 6].
ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ
ʜʘʪʯʠʢʠ ʠ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʶ ʩ ʢʦʪʦʨʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ
ʦʙʨʘʙʦʪʘʪʴ ʠ ʧʦʣʫʯʠʪʴ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ [7, 8]. ʇʦʜʦʙʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ
ʠʥʩʪʨʫʤʝʥʪ, ʚʢʣʶʯʘʶʱʠʡ ʨʘʟʣʠʯʥʳʝ ʜʘʪʯʠʢʠ ʠ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʤʦʞʝʪ
ʷʚʣʷʪʴʩʷ ʝʜʠʥʠʮʝʡ ʢʠʙʝʨʬʠʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʂʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ – ʵʪʦ
ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʜʩʠ-
ʩʪʝʤ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢʦʝ
ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ.

ʉʙʦʨ ʬʝʥʦʪʠʧʠʨʦʚʘʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ
ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ [9, 10]. ʂ ʪʘʢʠʤ ʮʠʬʨʦʚʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʢʘʤʝʨʘ
RGB (ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ ʠ ʩʠʥʠʡ), ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ ʢʘʤʝʨʘ, ʛʠʧʝʨʩʧʝʢʪʨʘʣʴ-
ʥʘʷ ʢʘʤʝʨʘ (HS), ʪʝʨʤʘʣʴʥʘʷ ʢʘʤʝʨʘ, LiDAR, ʥʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ
(ʅʃʉ).

ʎʠʬʨʦʚʘʷ ʢʘʤʝʨʘ RGB. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ
ʠʟʦʙʨʘʞʝʥʠʡ ʚ UAS (USB Attached SCSI) – ʮʠʬʨʦʚʘʷ ʢʘʤʝʨʘ RGB. ʆʥʠ ʦʩʦʙʝʥʥʦ
ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʤʘʣʦʛʦ ʚʝʩʘ ʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ.
ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʩʭʦʜʩʪʚʘ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʩʧʝʢʪʨʦʤ, ʚ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘʝʪ
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ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ, ʜʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ RGB-ʢʘʤʝʨʳ ʫʩʧʝʰʥʦ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ. ʇʨʠʤʝʨʳ
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʢʣʶʯʘʶʪ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʚʳʩʦʪʫ, ʧʣʦʱʘʜʴ
ʣʠʩʪʴʝʚ, ʬʦʨʤʫ, ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʧʦʜʩʯʝʪ ʦʨʛʘʥʦʚ, ʦʮʝʥʢʫ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ
ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʘʩʪʝʥʠʡ/ʩʦʨʥʷʢʦʚ.

ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ ʢʘʤʝʨʘ. ʂʘʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴ ʥʝʙʦʣʴ-
ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʘʧʘʟʦʥʦʚ ʚʦʣʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ, ʥʘʟʳʚʘʶʪʩʷ
ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʤʠ ʢʘʤʝʨʘʤʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʫʢʠ ʦ ʨʘʩʪʝʥʠʷʭ, ʰʠʨʦʢʦ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʤʝʨʳ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪ ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ ʠ ʩʠʥʠʡ ʜʠʘʧʘʟʦʥʳ, ʘ
ʪʘʢʞʝ ʠʟʤʝʨʝʥʠʷ ʙʣʠʞʥʝʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠ ʢʨʘʩʥʦʛʦ ʢʨʘʝʚʳʭ ʜʠʘʧʘʟʦʥʦʚ. ʕʪʦ
ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ ʭʣʦʨʦʧʣʘʩʪʦʚ ʠʤʝʝʪ ʧʠʢ ʚ ʙʣʠʞʥʝʡ
ʠʥʬʨʘʢʨʘʩʥʦʡ ʧʦʣʦʩʝ (ʦʢʦʣʦ 850 ʤʢʤ) ʠ ʙʳʩʪʨʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʦʣʦʩʝ ʢʨʘʩʥʦʛʦ
ʢʨʘʷ (ʦʢʦʣʦ 700 ʤʢʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʙʠʥʠʨʫʷ ʵʪʠ ʧʦʣʦʩʳ, ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ
ʨʘʟʣʠʯʥʳʝ ʠʥʜʝʢʩʳ ʚʝʛʝʪʘʮʠʠ. ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʤʫʣʴʪʠʩʧʝʢ-
ʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ ʩ ʜʠʥʘʤʠʯʝʩʢʠ ʚʳʙʠʨʘʝʤʳʤʠ ʜʠʘʧʘʟʦʥʘʤʠ. ʕʪʠ ʩʠʩʪʝʤʳ ʦʩʦ-
ʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ ʟʘʭʚʘʪʘ ʨʘʟʣʠʯʥʳʭ ʬʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ
ʨʘʟʥʳʝ ʩʠʛʥʘʪʫʨʳ ʥʘ ʨʘʟʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ. ʊʱʘʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʝ ʤʫʣʴʪʠʩʧʝʢ-
ʪʨʘʣʴʥʳʝ ʧʦʣʦʩʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʣʦʞʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʥʥʝʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʨʘʟʣʠʯʥʳʭ
ʧʨʠʟʥʘʢʦʚ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʠʛʥʘʪʫʨʳ ʩʪʨʝʩʩʘ.

ɻʠʧʝʨʩʧʝʢʪʨʘʣʴʥʘʷ ʢʘʤʝʨʘ (HS). ʕʪʦ ʢʘʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ
ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʠʘʧʘʟʦʥʦʚ ʚʦʣʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢ-
ʪʨʘ. ʂʘʤʝʨʘ HS ʩʧʦʩʦʙʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ
ʦ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ
ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʚʘʪʴ ʙʠʦʪʠʯʝʩʢʠʝ ʠ ʘʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ. ʀʭ ʪʘʢʞʝ
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʜʘʥʥʳʭ ʦʙʣʘʢʘ ʪʦʯʝʢ ʧʦ ʢʘʞ-
ʜʦʤʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤʫ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʜʠʘʧʘʟʦʥʫ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʢʫʱʠʝ
ʧʨʦʙʣʝʤʳ ʩ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʢʘʤʝʨʳ HS ʚʢʣʶʯʘʶʪ: ʥʠʟʢʦʝ
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠʣʠ, ʩʢʦʨʝʝ, ʥʠʟʢʠʡ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠ ʩʧʝʢʪʨʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ; ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʩʦʢʦʡ ʤʦʱʥʦ-
ʩʪʠ; ʢʘʣʠʙʨʦʚʢʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʨʘʟʣʠʯ-
ʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ; ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢ.

ʊʝʨʤʘʣʴʥʘʷ ʢʘʤʝʨʘ. ʊʝʨʤʦʛʨʘʬʠʯʝʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʟʤʝʨʷʝʪ ʠʥʬʨʘ-
ʢʨʘʩʥʫʶ ʯʘʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ ʦʙʲʝʢʪʘ. ʕʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʦ,
ʧʦʩʢʦʣʴʢʫ ʟʜʦʨʦʚʳʝ ʨʘʩʪʝʥʠʷ (ʦʩʦʙʝʥʥʦ ʣʠʩʪʴʷ) ʠʟʣʫʯʘʶʪ ʚ ʠʥʬʨʘʢʨʘʩʥʦʡ
ʯʘʩʪʠ ʩʧʝʢʪʨʘ. ʈʘʟʣʠʯʥʳʝ ʘʙʠʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʢʦʩ-
ʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʣʦʛʘ. ʕʪʦ ʩʚʷ-
ʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʪʨʝʩʩʳ (ʞʘʨʘ, ʟʘʩʫʭʘ ʠ ʙʠʦʪʠʢʘ) ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ
ʩʢʦʨʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʪʨʘʥʩʧʠʨʘʮʠʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʪʝʧʣʦʚʫʶ ʩʠʛʥʘʪʫʨʫ. ʇʦʵʪʦʤʫ ʪʝʧ-
ʣʦʚʠʜʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʦʮʝʥʢʝ
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʠʟʠʦʥʥʳʭ
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ʢʘʤʝʨ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʪʨʫʜʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʠʥʪʝʛʨʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ,
ʩʪʦʠʤʦʩʪʴ ʢʘʤʝʨʳ, ʟʘʭʚʘʪ ʩ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʢʘʜʨʦʚ ʠ ʨʘʟʨʝʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ
ʢʘʤʝʨʘʤʠ RGB. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʧʣʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʷ ʟʘʚʠʩʠʪ ʦʪ ʦʢʨʫʞʝʥʠʷ
(ʥʘʣʠʯʠʝ ʜʦʨʦʛ, ʚʦʜʦʝʤʦʚ ʠ ʟʜʘʥʠʡ) ʠ ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ ʢʘʣʠʙʨʦʚʢʠ.

LiDAR. ʀʩʧʦʣʴʟʫʝʪ ʣʘʟʝʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʦʪʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʦʙʣʘʢʦʚ
ʪʦʯʝʢ, ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦ ʯʝʤ-ʪʦ, ʯʪʦ ʤʦʞʥʦ
ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ SFM (structure from motion) ʠʣʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴ-
ʟʫʶʱʠʭ ʦʙʳʯʥʳʝ ʮʠʬʨʦʚʳʝ ʠʣʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ. ʂʨʦʤʝ ʪʦʛʦ,
LiDAR ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʛʝʦʤʝʪʨʠʠ ʦʙʲʝʢʪʦʚ ʠʣʠ
ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ. ʌʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ LiDAR ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ
ʙʠʦʤʘʩʩʳ ʢʨʦʥʳ ʠ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚʢʣʶʯʘʶʪ
ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʜʘʥʥʳʭ.

ʅʃʉ. ʅʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ ʪʨʠʘʥʛʫʣʷ-
ʮʠʦʥʥʦʛʦ ʜʘʪʯʠʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʦʜʭʦʜ TLS ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʨʦʩʪ
ʢʨʦʥʳ ʠ ʩʪʨʫʢʪʫʨʫ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩ ʚʳʩʦʢʠʤ ʚʨʝʤʝʥ-
ʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʢʫʣʴʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ
ʧʦʜʭʦʜ ʩʪʘʥʝʪ ʮʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʛʨʘʤʤ ʩʝʣʝʢʮʠʠ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʪʘʢʞʝ
ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʩʥʝʥʠʶ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʝʩʩʦʤ ʨʝʘʢʮʠʡ ʨʘʩʪʝʥʠʡ
ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʷ/ʫʨʦʞʘʷ, ʥʘʧʨʠʤʝʨ, ʦʙʲʝʤ ʢʨʦʥʳ,
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʩʪʴʝʚ ʧʦʜ ʫʛʣʦʤ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʝʪʨʘ) ʠ ʧʦʣʦʞʝʥʠʝ ʢʣʶʯʝʚʳʭ
ʦʨʛʘʥʦʚ ʧʦ ʚʳʩʦʪʝ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʧʠʩʘʥʥʳʭ ʪʠʧʦʚ
ʜʘʪʯʠʢʦʚ ʧʨʠ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʠ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ.

ʊʘʙʣʠʮʘ
ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʜʘʪʯʠʢʦʚ ʜʣʷ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ

ʊʠʧ ʜʘʪʯʠʢʘ ʉʧʝʢʪʨʘʣʴʥʳʡ
ʜʠʘʧʘʟʦʥ (ʥʤ) ʉʪʦʠʤʦʩʪʴ ʈʘʟʨʝʰʝʥʠʝ (ʤʧ) ʇʨʦʩʪʦʪʘ

ʠʩʧʦʣʴʟʦʚʘʥʠʷ
RGB ʢʘʤʝʨʘ 450…750 ʅʠʟʢʘʷ ʅʠʟʢʦʝ - ʚʳʩʦʢʦʝ ʇʨʦʩʪʦʝ
ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ
ʢʘʤʝʨʘ 450…1000 ʉʨʝʜʥʷʷ ʉʨʝʜʥʝʝ ʉʨʝʜʥʝʝ

ɻʠʧʝʨʩʧʝʢʪʨʘʣʴʥʘʷ
ʢʘʤʝʨʘ 400…1000 ɺʳʩʦʢʘʷ ʅʠʟʢʦʝ ʉʣʦʞʥʦʝ

ʊʝʨʤʘʣʴʥʘʷ ʢʘʤʝʨʘ 3500…7500 ʉʨʝʜʥʷʷ ʅʠʟʢʦʝ ʉʨʝʜʥʝʝ

LiDAR 905 ʉʨʝʜʥʷʷ
ʚʳʩʦʢʘʷ

ʉʨʝʜʥʝʝ –
ʚʳʩʦʢʦʝ1 ʉʣʦʞʥʦʝ

ʅʃʉ 660 ʉʨʝʜʥʷʷ ɺʳʩʦʢʦʝ1 ʉʨʝʜʥʝʝ
1ʈʘʟʨʝʰʝʥʠʝ LiDAR ʠ ʅʃʉ ʠʟʤʝʨʷʝʪʩʷ ʥʝ ʚ ʤʝʛʘʧʠʢʩʝʣʷʭ, ʘ ʚ ʧʣʦʪʥʦʩʪʠ ʦʙʣʘʢʘ ʪʦʯʝʢ

ʉʪʦʠʤʦʩʪʴ, ʨʘʟʨʝʰʝʥʠʝ ʠ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʘʥʘ ʚ ʢʘʪʝʛʦʨʠʷʭ,
ʘ ʥʝ ʚ ʮʠʬʨʘʭ, ʧʦʩʢʦʣʴʢʫ ʚ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʩʫʱʝʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʘʪ-
ʯʠʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʫʶ ʪʘʙʣʠʮʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʳʛʦʜʥʝʝ
ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ RGB ʢʘʤʝʨʫ, ʥʦ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ
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ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʨʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʥʘʟʝʤʥʳʭ
ʣʘʟʝʨʥʳʭ ʩʢʘʥʝʨʦʚ.

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʟʝʤ-
ʥʦʛʦ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ
ʜʘʪʯʠʢʦʚ. ɺʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʭʦʜʷʱʠʝ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʝʥʦʪʠʧʠ-
ʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʛʨʦʧʨʦ-
ʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ
ʪʨʫʜʘ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ.
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ɹʳʩʪʨʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʘ ʣʠʩʪʴʝʚ
ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʛʠʙʨʠʜʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ

ɽ.ʄ. ʃʠʩʠʮʳʥ, ʉ. ɸ. ʏʫʨʘʢʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʚʦʩʴʤʠ ʧʘʨ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʛʠʙʨʠʜʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ
ʧʰʝʥʠʮʳ (Triticum aestivum L.) ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʤʘʪʝʨʠʥʩʢʦʛʦ ʛʝʥʦʪʠʧʘ ʥʘ ʩʪʨʫʢ-
ʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʬʦʪʦʩʠʩʪʝʤʳ II ʣʠʩʪʴʝʚ; ʚʳʷʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ
ʙʳʩʪʨʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʠ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʶʱʠ-
ʝʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʩʢʨʝʱʠʚʘʥʠʷ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Triticum aestivum, ʩʝʣʝʢʮʠʷ, ʬʦʪʦʩʠʩʪʝʤʘ II, ʤʘʪʝʨʠʥʩʢʠʡ ʵʬʬʝʢʪ,
ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ

Fast chlorophyll a fluorescence in leaves of direct
and reverse hybrids of soft wheat

E. M. Lisitsyn, S. ɸ. Churakova
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract: Effect of the maternal genotype on the structural and functional organization
of the photosystem II in leaves of eight pairs of direct and reverse spring soft wheat (Triticum
aestivum L.) hybrids was shown; the parameters revealed of rapid fluorescence of chlorophyll,
which vary to the greatest and least extent depending on the direction of crossing.

Keywords: Triticum aestivum, breeding, photosystem II, maternal effect, cluster analysis

ʋʨʦʚʝʥʴ ʧʨʦʪʝʢʘʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ
ʤʝʨʦʡ ʦʙʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʨʘʙʦʪʳ ʬʦʪʦʩʠʥʪʝʪʠ-
ʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʠ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʬʝʥʦʪʠʧʠ-
ʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʉʘʤʳʤ ʙʳʩʪʨʳʤ ʠ ʵʢʦʥʦʤʠʯʥʳʤ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʷ
ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ
ʦʮʝʥʢʠ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ. ʌʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʘ (Chl a)
ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʵʥʝʨʛʠʠ ʧʦʛʣʦʱʝʥʥʳʭ ʢʚʘʥʪʦʚ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʠʣʠ ʨʘʩʩʝʷʥʳ ʚ ʚʠʜʝ ʪʝʧʣʘ, ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʧʨʷ-
ʤʫʶ ʩʚʷʟʴ ʩ ʢʦʥʝʯʥʳʤ ʧʨʦʮʝʩʩʦʤ ʘʩʩʠʤʠʣʷʮʠʠ ʫʛʣʝʨʦʜʘ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʝ-
ʨʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦ ʢʦʥʚʝʨʩʠʠ ʵʥʝʨʛʠʠ ʩʚʝʪʘ
ʚ ʵʥʝʨʛʠʶ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ [1]. ʀʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠʥʜʫʢʮʠʠ ʙʳʩʪʨʦʡ
ʬʣʫʦʨʝʩʮʝʥʮʠʠ Chl a ʜʘʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʙʦʪʝ ʬʦʪʦʩʠ-
ʩʪʝʤʳ II (PSII) ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ (ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ).
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʤʝʨʝʥʠʝ ʬʣʫʦʨʝʩʮʝʥʮʠʠ Chl a, ʚ ʯʘʩʪʥʦʩʪʠ ʪʝʩʪ JIP, ʩʪʘʣʦ
ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʬʦʪʦʩʠʥʪʝʟʘ ʧʦʜ ʚʣʠʷʥʠʝʤ
ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʢʘʢ ʘʙʠʦʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʙʠʦʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ
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[2. 3]. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʳʭ, ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʙʳʩʪʨʳʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ, ʢʘʢ ʥʘʧʨʠʤʝʨ ʠʟʤʝʨʝʥʠʝ
ʙʳʩʪʨʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ, ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʚʢʣʶʯʘʶʱʠʭ
ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʛʝʥʦʪʠʧʦʚ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʢʨʠʥʠʥʛ ʠ
ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [4].

ʇʦʩʢʦʣʴʢʫ ʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ PSII
ʠʤʝʝʪ ʢʦʤʧʣʝʢʩʥʳʡ (ʷʜʝʨʥʳʡ ʠ ʧʣʘʩʪʠʜʥʳʡ) ʭʘʨʘʢʪʝʨ [5], ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢ-
ʪʠʯʝʩʢʠʡ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʚʳʷʩʥʝʥʠʝ ʨʦʣʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʛʝʥʦʤʘ ʚ ʵʪʠʭ
ʧʨʦʮʝʩʩʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʟʘ ʩʯʝʪ ʧʦʜ-
ʙʦʨʘ ʤʘʪʝʨʠʥʩʢʠʭ ʠ ʦʪʮʦʚʩʢʠʭ ʬʦʨʤ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ.

ʎʝʣʴ ʨʘʙʦʪʳ – ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʩʭʦʜʩʪʚʘ/ʨʘʟʣʠʯʠʷ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ
ʛʠʙʨʠʜʦʚ ʤʷʛʢʦʡ ̫ ʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨʘʤ ʙʳʩʪʨʦʡ ʬʣʫʦʨʝʩ-
ʮʝʥʮʠʠ Chl a.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʨʷʤʳʝ ʠ ʦʙ-
ʨʘʪʥʳʝ ʛʠʙʨʠʜʳ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ɹʘʞʝʥʢʘ, ʂʘʨʘ-
ʙʘʣʳʢʩʢʘʷ 98, ʃʠʥʠʷ 2, ʄʘʨʛʘʨʠʪʘ ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29. ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ ʧʦ-
ʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʨʘʥʝʝ [6]. ʅʘ ʣʠʩʪʴʷʭ ʜʚʫʭʥʝʜʝʣʴʥʳʭ ʧʨʦʨʦʩʪʢʦʚ ʨʝʛʠʩʪʨʠʨʦ-
ʚʘʣʠ ʬʣʫʦʨʝʩʮʝʥʮʠʶ ʭʣʦʨʦʬʠʣʣʘ ʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʫʦʨʦʤʝʪʨʘ Fluor Pen
FP 110/S (Photon Systems Instruments, Czech Republic) ʩʦʛʣʘʩʥʦ ʨʫʢʦʚʦʜʩʪʚʫ
ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ – ʥʘʯʘʣʴʥʘʷ (F0) ʠ
ʤʘʢʩʠʤʘʣʴʥʘʷ (Fm) ʬʣʫʦʨʝʩʮʝʥʮʠʷ. ɼʘʣʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʙʦʨʘ
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʣʦ ʚʝʣʠʯʠʥʫ ʚʘʨʠʘʙʝʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (Fv); ʧʘ-
ʨʘʤʝʪʨʳ ʢʚʘʥʪʦʚʳʭ ʚʳʭʦʜʦʚ (Fv/Fm – ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʚʘʥʪʦʚʳʡ ʚʳʭʦʜ ʧʝʨʚʠʯ-
ʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʟʘʨʷʜʦʚ; ɣRE – ʢʚʘʥʪʦʚʳʡ ʚʳʭʦʜ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʘʥʩ-
ʧʦʨʪʘ ʦʪ PSII ʜʦ PSI), ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʩʯʝʪʝ ʥʘ
ʦʜʠʥ ʨʝʘʢʮʠʦʥʥʳʡ ʮʝʥʪʨ (ABS – ʧʦʪʦʢ ʧʦʛʣʦʱʝʥʥʦʡ ʵʥʝʨʛʠʠ; TR0 – ʧʦʪʦʢ
ʵʥʝʨʛʠʠ ʚʦʟʙʫʞʜʝʥʠʷ; DI0 – ʧʦʪʦʢ ʵʥʝʨʛʠʠ, ʨʘʩʩʝʠʚʘʝʤʦʡ ʚ ʚʠʜʝ ʪʝʧʣʘ;
ET0 – ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʪ ʧʣʘʩʪʦʭʠʥʦʥʘ Qɸ ʢ ʧʣʘʩʪʦʭʠʥʦʥʫ Qɺ);
ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʥʩʪʘʥʪ ʩʢʦʨʦʩʪʠ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʠ ʥʝʬʦʪʦʭʠʤʠʯʝʩʢʦʡ
ʜʝʟʘʢʪʠʚʘʮʠʠ ʚʦʟʙʫʞʜʝʥʠʡ (Fv/F0); ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʵʣʝʢʪʨʦʥʘ ʦʪ Qɺ ʜʦ
ʢʦʥʝʯʥʳʭ ʘʢʮʝʧʪʦʨʦʚ ʌʉII (ɣʦ) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ ʥʘ ʬʦʪʦ-ʩʠ-
ʩʪʝʤʫ I (ŭRE); ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ PSII (PIABS)
ʠ ʬʦʪʦʩʠʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʮʝʣʦʤ (PIABS_total).

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ ʬʦʨʤʳ ʛʠʙʨʠʜʘ (ʪ. ʝ. ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ
ʛʝʥʦʚ) ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ PSII ʨʘʩʪʝʥʠʡ ʧʨʦʚʝʜʝʥ ʤʝʪʦʜʦʤ ʘʛʣʦ-
ʤʝʨʘʪʠʚʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʚ ʥʘʜʩʪʨʦʡʢʝ
XLSTAT 2016.02.28451 ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠMS
Excel 2013. ʇʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʣʠ ʨʘʟʣʠʯʥʫʶ
ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʘʨʘʤʝʪʨ Fm ʠʤʝʣ ʩʨʝʜʥʶʶ
ʚʝʣʠʯʠʥʫ 35130 µmol m-2 s-1, ʘ ʧʘʨʘʤʝʪʨ ɣRE – ʚʩʝʛʦ 0,237 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ), ʪʦ
ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ
ʙʳʣʠ ʥʦʨʤʘʣʠʟʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪ-
ʢʣʦʥʝʥʠʝʤ.
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠʤʝʥʝʥʥʳʡ ʚ ʥʘʜʩʪʨʦʡʢʝ XLSTAT 2016
ʤʝʪʦʜ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ Ward'ʫ ʧʦʟʚʦʣʠʣ ʥʝ ʪʦʣʴʢʦ ʨʘʟʜʝʣʠʪʴ ʦʙʨʘʟʮʳ ʥʘ
ʢʣʘʩʪʝʨʳ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ (ʚ ʧʨʦʮʝʥʪʘʭ) ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʭʦʞʝʩʪʠ/ʨʘʟʣʠ-
ʯʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ (ʨʠʩ.).

ʈʠʩ. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʜʠʘʛʨʘʤʤʘ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʛʠʙʨʠʜʘʤʠ ʷʨʦ-
ʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʧʦ 13 ʧʘʨʘʤʝʪʨʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʦʪʦʩʠʩʪʝʤʳ II ʣʠʩʪʴʝʚ.
ɹʫʢʚʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʨʦʜʠʪʝʣʴʩʢʠʝ ʩʦʨʪʘ: ɹ – ɹʘʞʝʥʢʘ, ʂ – ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98,
ʃ – ʃʠʥʠʷ 2, ʄ –ʄʘʨʛʘʨʠʪʘ, ʉ – ʉʘʨʘʪʦʚʩʢʘʷ 29

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ, ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʠ ʦʙʨʘʪʥʳʤʠ
ʛʠʙʨʠʜʘʤʠ ʧʰʝʥʠʮʳ ʦʢʘʟʘʣʠʩʴ ʤʠʥʠʤʘʣʴʥʳʤʠ (ʦʢʦʣʦ 3 %) ʚ ʧʘʨʝ ʛʠʙʨʠʜʦʚ
ʦʪ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29. ʋ ʛʠʙʨʠʜʦʚ ʤʝʞʜʫ
ʩʦʨʪʘʤʠ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 ʠ ʄʘʨʛʘʨʠʪʘ ʨʘʟʣʠʯʠʷ ʚ ʨʘʙʦʪʝ PSII ʜʦʩʪʠʛʘʶʪ 7 %;
ʚ ʪʨʝʭ ʧʘʨʘʭ ʛʠʙʨʠʜʦʚ – 27 % (ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʄʘʨʛʘʨʠʪʘ ʠ ɹʘʞʝʥʢʘ;
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 ʠ ʃʠʥʠʷ 2; ɹʘʞʝʥʢʘ ʠ ʃʠʥʠʷ 2). ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ
ʥʝʩʭʦʞʝʩʪʠ ʚ ʨʘʙʦʪʝ PSII (57 %) ʦʪʤʝʯʝʥʘ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʠ ʦʙʨʘʪʥʳʤʠ
ʛʠʙʨʠʜʘʤʠ ʩʦʨʪʦʚ ʉʘʨʘʪʦʚʩʢʘʷ 29 ʠ ɹʘʞʝʥʢʘ; ʉʘʨʘʪʦʚʩʢʘʷ 29 ʠ ʄʘʨʛʘʨʠʪʘ;
ʄʘʨʛʘʨʠʪʘ ʠ ʃʠʥʠʷ 2.

ʆʙʘ ʛʠʙʨʠʜʘ ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 (ʂ) ʠ ʉʘʨʘʪʦʚʩʢʘʷ 29 (ʉ)
ʠʤʝʣʠ ʥʝ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʚʝʣʠʯʠʥʳ ʚʩʝʭ ʠʟʤʝʨʝʥʥʳʭ ʠ ʨʘʩʩʯʠ-
ʪʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ PSII, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʨʘʟʤʝʨ ʘʥʪʝʥʥ
ʩʚʝʪʦʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʘ (ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʦʤ ABS/RC) ʫ ʛʠʙʨʠʜʘ
ʂʭʉ ʙʳʣ ʥʘ 3,5 % ʙʦʣʴʰʝ, ʯʝʤ ʫ ʛʠʙʨʠʜʘ ʉʭʂ, ʘ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ PSII (PIABS) – ʥʘʦʙʦʨʦʪ, ʚʳʰʝ ʫ ʛʠʙʨʠʜʘ ʉʭʂ
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(ʥʘ 7 %). ʕʪʠ ʜʘʥʥʳʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ
ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʘ ʠ ʘʢʪʠʚʥʦʩʪʠ PSII ʫ ʜʘʥʥʳʭ ʛʠʙʨʠʜʦʚ (ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ
ʫ ʠʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ) ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ.

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʠʙʨʠʜʘʤʠ ʩʦʨʪʦʚ ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 ʠ ʄʘʨʛʘʨʠʪʘ (7 %)
ʤʦʛʫʪ ʦʙʲʷʩʥʷʪʴʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʦʪʣʠʯʠʝʤ (ʥʘ 21,9 %) ʩʦʦʪʥʦʰʝʥʠʡ
ʢʦʥʩʪʘʥʪ ʩʢʦʨʦʩʪʠ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʠ ʥʝʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʜʝʟʘʢʪʠʚʘʮʠʠ
ʚʦʟʙʫʞʜʝʥʠʡ (ʧʘʨʘʤʝʪʨ Fv/F0). ɺ ʦʙʱʝʡ ʚʳʙʦʨʢʝ ʦʙʨʘʟʮʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘ-
ʮʠʠ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʠʣ 9,28 %.

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʠ ʦʙʨʘʪʥʳʤʠ ʛʠʙʨʠ-
ʜʘʤʠ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ PSII (7 %) ʚ ʩʣʫʯʘʝ ʩʦʨʪʦʚ ʃʠʥʠʷ 2 ʠ
ʂʘʨʘʙʘʣʳʢʩʢʘʷ 98 ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚʝʣʠʯʠʥ ʥʘʯʘʣʴʥʦʡ
(ʥʘ 16,5 %) ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʥʘ 11,3 %) ʬʣʫʦʨʝʩʮʝʥʮʠʠ; ʚ ʩʣʫʯʘʝ ʩʦʨʪʦʚ ʄʘʨʛʘ-
ʨʠʪʘ ʠ ɹʘʞʝʥʢʘ – ʚʝʣʠʯʠʥ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʪ ʧʣʘʩʪʦʭʠʥʦʥʘ Qɸ

ʢ ʧʣʘʩʪʦʭʠʥʦʥʫ Qɺ (ʧʘʨʘʤʝʪʨ ET0) (ʥʘ 4,3 %); ʚ ʩʣʫʯʘʝ ʩʦʨʪʦʚ ɹʘʞʝʥʢʘ ʠ
ʃʠʥʠʷ 2 – ʚʝʣʠʯʠʥ ʥʘʯʘʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (ʥʘ 11,8 %), ʩʦʦʪʥʦʰʝʥʠʡ ʢʦʥ-
ʩʪʘʥʪ ʩʢʦʨʦʩʪʠ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʠ ʥʝʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʜʝʟʘʢʪʠʚʘʮʠʠ
ʚʦʟʙʫʞʜʝʥʠʡ (ʧʘʨʘʤʝʪʨ Fv/F0) (ʥʘ 12,7 %), ʠ ʚʝʣʠʯʠʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ
ʚʳʭʦʜʘ ʧʝʨʚʠʯʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʟʘʨʷʜʦʚ (ʧʘʨʘʤʝʪʨ Fv/Fm) (ʥʘ 1,2 %). ʆʩʦʙʝʥʥʦ
ʧʨʠʤʝʯʘʪʝʣʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʧʘʨʘʤʝʪʨ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʝʥ ʚ ʠʩʩʣʝ-
ʜʫʝʤʦʡ ʚʳʙʦʨʢʝ ʛʝʥʦʪʠʧʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʝʛʦ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 0,8 %.

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʠ ʦʙʨʘʪʥʳʤʠ ʛʠʙʨʠʜʘʤʠ, ʦʮʝʥʝʥʥʳʝ ʚ 57 %,
ʦʙʲʷʩʥʷʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʚʝʣʠʯʠʥʘʭ ʜʚʫʭ ʧʘʨʘʤʝʪ-
ʨʦʚ ʚ ʩʣʫʯʘʝ ʩʦʨʪʦʚ ʉʘʨʘʪʦʚʩʢʘʷ 29 ʠ ʄʘʨʛʘʨʠʪʘ – Fv/F0 (ʥʘ 21,4 %) ʠ
ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (ʥʘ 27,8 %); ʩʦʨʪʦʚ ʄʘʨʛʘʨʠʪʘ ʠ ʃʠʥʠʷ 2 –
ʥʘʯʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ (ʥʘ 15,2 %) ʠ Fv/F0 (ʥʘ 23,9 %).

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ (ʜʝʚʷʪʴ), ʧʦ ʢʦʪʦʨʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ
ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʣʠʩʴ ʧʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʛʠʙʨʠʜʳ, ʚʳʷʚʣʝʥʦ ʚ ʩʣʫʯʘʝ ʩʦʨʪʦʚ ʉʘ-
ʨʘʪʦʚʩʢʘʷ 29 ʠ ɹʘʞʝʥʢʘ, ʵʪʦ: ʥʘʯʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ (ʦʪʣʠʯʠʷ ʥʘ 21,9 %),
Fv/Fm (ʥʘ 2,9 %), Fv/F0 (ʥʘ 16,7 %), ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ ʥʘ ʬʦʪʦ-
ʩʠʩʪʝʤʫ I (ŭRE) (ʥʘ 21,1 %), ʧʦʪʦʢʠ ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ABS –
ʥʘ 18,7; TR0 – ʥʘ 15,0; DI0 – ʥʘ 9,2; ET0 – ʥʘ 38,5 %), PIABS – ʥʘ 59,9 %.

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʚ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ
ʨʘʙʦʪʳ ʬʦʪʦʩʠʩʪʝʤʳ II ʣʠʩʪʴʝʚ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʛʠʙʨʠʜʦʚ ʤʷʛʢʦʡ ʷʨʦʚʦʡ
ʧʰʝʥʠʮʳ. ʕʪʠ ʦʪʣʠʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʥʝʙʦʣʴʰʠʤʠ ʧʦ ʚʝʣʠʯʠʥʝ (3…7 %) ʠ ʚʳ-
ʨʘʞʘʪʴʩʷ ʯʝʨʝʟ ʦʜʠʥ-ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʦʪʦʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʜʦ-
ʩʪʠʛʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ (57 %), ʚʳʨʘʞʘʷʩʴ ʯʝʨʝʟ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘ-
ʨʘʤʝʪʨʦʚ (ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ – ʜʦ ʜʝʚʷʪʠ ʠʟ ʯʝʪʳʨʥʘʜʮʘʪʠ).

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʧʷʪʠ ʧʘʨʘʭ ʛʠʙʨʠʜʦʚ ʠʟ ʚʦʩʴʤʠ ʦʙʥʘʨʫʞʝʥʳ
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢʦʥʩʪʘʥʪ ʩʢʦʨʦʩʪʠ ʬʦʪʦʭʠ-
ʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʠ ʥʝʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʜʝʟʘʢʪʠʚʘʮʠʠ ʚʦʟʙʫʞʜʝʥʠʡ (Fv/F0), ʚ
ʯʝʪʳʨʝʭ ʧʘʨʘʭ – ʧʦ ʚʝʣʠʯʠʥʝ ʥʘʯʘʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (F0). ʆʙʘ ʧʘʨʘʤʝʪʨʘ
ʠʤʝʣʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʝ



165

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 9,28 ʠ 10,46 %). ʕʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ
ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʣʘʩʪʠʜʥʦʡ ʧʨʠʨʦʜʳ ʚ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʬʦ-
ʪʦʩʠʩʪʝʤʳ II ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ.

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ
ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʠ ʦʙʨʘʪʥʳʤʠ ʛʠʙʨʠʜʘʤʠ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ ʚʝ-
ʣʠʯʠʥʘ ʚʘʨʠʘʙʝʣʴʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ (Fv), ʢʚʘʥʪʦʚʳʡ ʚʳʭʦʜ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥ-
ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʪ ʌʉII ʜʦ ʌʉI (ɣRE), ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʵʣʝʢʪʨʦʥʘ
ʦʪ Qɺ ʜʦ ʢʦʥʝʯʥʳʭ ʘʢʮʝʧʪʦʨʦʚ ʌʉII (ɣʦ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʦʪʦ-
ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʮʝʣʦʤ (PIABS_total). ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ
ʚ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 3,0 ʜʦ 9,7 %.
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ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ

ʅ. ɸ. ʅʘʙʘʪʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2021/2022 ʛʛ. ʠʟʫʯʝʥʦ 37 ʩʦʨʪʦʚ ʦʟʠ-
ʤʦʡ ʨʞʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦ 19 ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘ-
ʢʘʤ. ʄʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ
5 ʢʣʘʩʪʝʨʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʩʦʨʪʘ, ʩʭʦʜʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʷʚʣʝʥʠʷ ʩʝʣʝʢʪʠʨʫʝʤʳʭ
ʧʨʠʟʥʘʢʦʚ. ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʳʜʝʣʝʥʥʳʝ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ
ʩʦʨʪʘ IV ʢʣʘʩʪʝʨʘ –ʇʘʨʦʤ, ɸʣʠʩʘ, ɼʘʨʚʝʪ, ʕʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʫʨʦʞʘʡʥʦʩʪʴʶ ʥʘ
ʫʨʦʚʥʝ ʘʜʘʧʪʠʚʥʳʭ ʩʦʨʪʦʚ ʤʝʩʪʥʦʡ ʩʝʣʝʢʮʠʠ, ʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ (ʥʘ 18…62 % ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʨʪʦʚ ʜʨʫʛʠʭ ʢʣʘʩʪʝʨʦʚ).

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʞʘʡʥʦʩʪʴ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ

Applying the cluster analysis to determine the breeding value
of winter rye varieties
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Abstract: In conditions of Kirov region in 2021/2022 37 varieties of winter rye of different
geographical origin on 19 breeding valuable characters were studied. By the method of cluster
analysis, the objects of the study were divided into 5 clusters, uniting varieties similar in the
nature of the manifestation of breeding traits. The selected high-yielding varieties of cluster IV
– Parom, Alice, Darvet, Era, characterized by yield at the level of the adventive varieties of local
breeding, but characterized by high rates of ear productivity (by 18…62 % higher than the rates
of varieties of other clusters) are of great interest for breeding.
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ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ
ʩʦʨʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦ-
ʚʳʤ ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʘʥ-
ʥʳʭ ʜʘʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʠʤʝʝʪ
ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʢʨʝʱʠʚʘʥʠʡ ʠ ʧʦʜʙʦʨʘ ʧʘʨ [1]. ʂʣʘ-
ʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʤʥʦʛʦʤʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʝʜʥʘʟʥʘ-
ʯʝʥʥʳʡ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʘ ʛʨʫʧʧʳ. ʋʧʦʨʷʜʦʯʝ-
ʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ (ʢʣʘʩʪʝʨʳ)
ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʠʭ ʧʦʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ [2]. ʂʦʤ-
ʙʠʥʘʮʠʠ ʩʢʨʝʱʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʠʟ ʨʘʟʥʳʭ ʢʣʘʩʪʝʨʦʚ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ
ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʣʠ ʢ ʧʦʣʫʯʝʥʠʶ ʛʝʪʝʨʦʟʠʩʥʦʛʦ ʵʬʬʝʢʪʘ ʫ
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ʛʠʙʨʠʜʥʦʛʦ ʧʦʪʦʤʩʪʚʘ [3]. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ – ʧʨʦʚʝʩʪʠ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ
ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʩʝʣʝʢ-
ʮʠʦʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2021/2022 ʛʛ.
ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ (ʛ. ʂʠʨʦʚ). ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʩʣʫʞʠʣʠ
37 ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʨʠʩ. 1).

ʈʠʩ. 1. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ

ʋʯʝʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 5 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ 2-ʢʨʘʪʥʘʷ. ʅʘʙʣʶʜʝʥʠʷ,
ʦʮʝʥʢʠ ʠ ʫʯʝʪ ʫʨʦʞʘʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ (1985). ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ
ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʜʣʠʥʘ ʠ ʚʝʩ ʢʦʣʦʩʘ, ʯʠʩʣʦ
ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʚʝʩ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʚʝʩ ʟʝʨʥʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ
ʨʘʩʪʝʥʠʷ, ʯʝʨʝʟʟʝʨʥʠʮʘ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ. ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʩʦʨʪʦʚ ʧʦ ʢʦʤ-
ʧʣʝʢʩʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴ-ʟʦʚʘʥʠʝʤ
ʧʨʦʛʨʘʤʤAGROS (ʚʝʨʩʠʷ 2.07). ʇʨʠ ʦʮʝʥʢʝ ʠʜʝʥʪʠʯʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʩʦʨʪʦʚ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ɽʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ.

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝʛʦ ʢʫʱʝʥʠʷ ʦʪʣʠʯʘʣʠʩʴ ʥʝʩʪʘʙʠʣʴ-ʥʦ-
ʩʪʴʶ: ʧʨʦʭʣʘʜʥʳʡ ʠ ʠʟʙʳʪʦʯʥʦ ʚʣʘʞʥʳʡ ʩʝʥʪʷʙʨʴ; ʪʝʧʣʳʡ ʠ ʩʫʭʦʡ ʦʢʪʷʙʨʴ.
ʇʨʝʢʨʘʱʝʥʠʝ ʦʩʝʥʥʝʡ ʚʝʛʝʪʘʮʠʠ ʦʪʤʝʯʝʥʦ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ. ɺ ʮʝʣʦʤ
ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʢʘʣʢʠ ʦʟʠʤʦʡ ʨʞʠ ʙʳʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ, ʢʦʣʠʯʝʩʪʚʦ
ʩʘʭʘʨʦʚ ʚ ʫʟʣʝ ʢʫʱʝʥʠʷ ʧʝʨʝʜ ʫʭʦʜʦʤ ʚ ʟʠʤʫ ʩʦʩʪʘʚʠʣʦ 8…9 %.

ʋʩʣʦʚʠʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʠʭ ʜʦ
ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ. ɺ ʷʥʚʘʨʝ 2022 ʛ. ʥʘʙʣʶʜʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʤ-
ʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʙʝʟ ʦʪʪʝʧʝʣʝʡ (-4,5…-21,7 °ʉ), ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ
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ʪʝʤʧʝʨʘʪʫʨʘ ʬʝʚʨʘʣʷ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 6,2 °ʉ, ʯʪʦ
ʷʚʣʷʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʝʨʝʟʠʤʦʚʢʠ ʦʟʠʤʳʭ ʢʫʣʴʪʫʨ. ʆʩʘʜʢʠ ʚ
ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʚʳʧʘʜʘʣʠ ʥʝʨʘʚʥʦʤʝʨʥʦ.

ɺ ʪʝʯʝʥʠʝ ʘʧʨʝʣʷ ʥʘʙʣʶʜʘʣʦʩʴ ʯʝʨʝʜʦʚʘʥʠʝ ʩʥʝʛʦʪʘʷʥʠʷ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ
ʚʨʝʤʝʥʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʣʥʳʡ ʩʭʦʜ ʩʥʝʛʘ ʦʪʤʝʯʝʥ ʚ ʢʦʥʮʝ ʤʝʩʷʮʘ.ʄʘʡ
ʙʳʣ ʭʦʣʦʜʥʝʝ ʦʙʳʯʥʦʛʦ, ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʦʩʘʜʢʘʤʠ.
ɺ ʮʝʣʦʤ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʤʝʩʷʮʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʭʦʨʦʰʝʤʫ ʦʪʨʘʩʪʘʥʠʶ
ʦʟʠʤʦʡ ʨʞʠ. ʈʝʛʝʥʝʨʘʮʠʷ ʨʘʩʪʝʥʠʡ ʧʨʦʭʦʜʠʣʘ ʘʢʪʠʚʥʦ.ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝ-
ʨʠʦʜ ʮʚʝʪʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ ʙʳʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʦʟʠ-
ʤʦʡ ʨʞʠ.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʨʫʧʧ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ,
ʠʤʝʶʱʠʭ ʩʭʦʜʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʙʳʣ ʠʩ-
ʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʪʨʦʝʥʘ
ʜʝʥʜʨʦʛʨʘʤʤʘ (ʨʠʩ. 2). ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʧʦʟʚʦʣʠʣʘ ʨʘʟʜʝʣʠʪʴ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ
ʥʘ 5 ʢʣʘʩʪʝʨʦʚ ʩ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʨʪʦʚ ʚ ʢʘʞʜʦʤ (ʦʪ 1 ʜʦ 13).

ʈʠʩ. 2. ɼʝʥʜʨʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʧʦ ʦʩʥʦʚʥʳʤ ʭʦʟʷʡ-
ʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ: I ʢʣʘʩʪʝʨ: 23 –ʇʦʧʫʣʷʮʠʷ ɺɹʅ; 28 – ʉʘʨʘʪʦʚʩʢʘʷ 10; 29
– ʇʘʤʷʪʠ ɹʘʤʙʳʰʝʚʘ; 33 – ʈʦʢʩʘʥʘ; 22 – ʊʘʣʦʚʩʢʘʷ 44; 24 – ʊʘʣʦʚʩʢʘʷ 45; 26 –ʄʘʨʫʩʝʥʴʢʘ; 27
– ʉʘʨʘʪʦʚʩʢʘʷ 7; 30 – ʉʦʣʥʳʰʢʦ; 17 – ɼʘʥʘ; 19 – ʕʚʨʠʢʘ; 37 – ɻʇ-985; 36 – ʇʘʨʯʘ;
II ʢʣʘʩʪʝʨ: 9 – ʂʨʦʥʘ; 11 – ʏʫʩʦʚʘʷ; 16 – ʗʥʪʘʨʥʘʷ; 10 – ʅʝʤʯʠʥʦʚʩʢʠʡ F1; 15 – ɺʠʢʨʘʩ;
21 – ʊʘʣʦʚʩʢʘʷ 33; 32 – ɹʝʟʝʥʯʫʢʩʢʘʷ 87; 25 –ʇʘʤʷʪʠ ʂʫʥʘʢʙʘʝʚʘ; III ʢʣʘʩʪʝʨ: 1 –ʌʘʣʝʥʩʢʘʷ 4; 5
– ʌʣʦʨʘ; 6 – ʈʫʰʥʠʢ; 7 – ɻʨʘʬʠʥʷ; 3 – ʂʠʨʦʚʩʢʘʷ 89; 34 – ɻʨʘʥʴ; 8 – ʃʠʢʘ; 31 – ɸʥʪʘʨʝʩ; 35
– ɻʇ-901; 4 – ʉʥʝʞʘʥʘ; 2 – ɺʷʪʢʘ 2; IV ʢʣʘʩʪʝʨ: 12 – ʇʘʨʦʤ; 13 – ɸʣʠʩʘ; 14 – ɼʘʨʚʝʪ;
18 – ʕʨʘ; V ʢʣʘʩʪʝʨ: 20 – ʇʫʭʦʚʯʘʥʢʘ

ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʳʜʝʣʝʥʥʳʭ ʢʣʘʩʪʝʨʦʚ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘ-
ʯʝʥʠʷʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʪʘʙʣ. 1). ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳ-
ʷʚʠʪʴ ʧʨʠʯʠʥʳ ʦʙʲʝʜʠʥʝʥʠʷ ʩʦʨʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʣʘʩʪʝʨ.

ɺ I, II, IV ʠ V ʢʣʘʩʪʝʨʳ ʚʭʦʜʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʦʨʪʘ ʠʥʦʨʘʡʦʥʥʦʡ
ʩʝʣʝʢʮʠʠ, ʪʦʛʜʘ ʢʘʢ III ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʨʪʘʤʠ ʩʝʣʝʢʮʠʠ
ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ.
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ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʙʳʣ I ʢʣʘʩʪʝʨ, ʦʙʲʝʜʠʥʠʚʰʠʡ 13 ʩʦʨʪʦʚ.
ʉʦʨʪʘ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘ ʦʪʣʠʯʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ
(4,21 ʪ/ʛʘ) ʠ ʢʨʫʧʥʦʩʪʴʶ ʟʝʨʥʘ (34,1 ʛ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʥʠ ʠʤʝʣʠ ʥʝʜʦʩʪʘʪʦʢ –
ʢʦʨʦʪʢʠʡ ʠ ʤʘʣʦʦʟʝʨʥʝʥʥʳʡ ʢʦʣʦʩ. ʇʦ ʙʦʣʴʰʠʥʩʪʚʫ ʚʘʞʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥ-
ʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʛʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚ-
ʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ ʠ ʜʨ.), ʵʪʠ ʩʦʨʪʘ ʟʘʥʠʤʘʶʪ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʧʦʟʠʮʠʶ, ʥʝ ʚʳʜʝ-
ʣʷʷʩʴ ʥʝ ʚ ʣʫʯʰʫʶ, ʥʝ ʚ ʭʫʜʰʫʶ ʩʪʦʨʦʥʫ.

ʊʘʙʣʠʮʘ 1
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʨʞʠ ʧʦ ʢʣʘʩʪʝʨʘʤ

ʇʨʠʟʥʘʢ ʂʣʘʩʪʝʨ
I II III IV V

ʋʨʦʞʘʡʥʦʩʪʴ, ʪ/ʛʘ 4,21 2,68 4,63* 4,44 1,97
ʇʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʰʪ. 4,5 5,4 5,7 6,0* 4,1
ʇʦʨʘʞʝʥʠʝ ʩʥʝʞʥʦʡ ʧʣʝʩʝʥʴʶ, % 78 69 80 63* 100
ʆʪʨʘʩʪʘʥʠʝ ʧʦʩʣʝ ʧʦʨʘʞʝʥʠʷ ʩʥ. ʧʣ., % 68 47 90* 70 60
ɿʠʤʦʩʪʦʡʢʦʩʪʴ, ʙʘʣʣ 6,2 4,3 8,1* 6,3 5,4
ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ, ʙʘʣʣ 4,1 4,3 3,1 4,0 4,5*
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ 131 128* 147 148 144
ʄʘʩʩʘ 1000 ʟʝʨʝʥ, ʛ 34,1 33,3 27,6 33,6 47,4*
ɺʝʩ ʢʦʣʦʩʘ, ʛ 2,06 2,35 2,05 3,07* 1,49
ɼʣʠʥʘ ʢʦʣʦʩʘ, ʩʤ 9,1 10,9 11,1 12,7* 9,9
ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ, ʰʪ. 28 31 33 37* 30
ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʰʪ. 46 52 55 65* 22
ɺʝʩ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʛ 1,70 1,89 1,68 2,50* 1,03
ɺʝʩ ʟʝʨʥʘ ʩ ʨʘʩʪʝʥʠʷ, ʛ 6,06 7,95 7,28 11,51* 4,16
ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʨʘʩʪʝʥʠʷ, ʰʪ. 181 245 262 323* 100
ʇʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ, ʰʪ./10 ʩʤ 31* 29 30 29 30
ʆʪʥʦʩʠʪ. ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʦʩʘ 0,82* 0,81 0,82* 0,81 0,69
ʏʝʨʝʟʟʝʨʥʠʮʘ, % 16,2 15,1 14,1 10,8* 63,5
ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜ. ʢʦʣʦʩʴʝʚ ʥʘ 1 ʤ2, ʰʪ. 494 311 558* 399 493

*  ʣʫʯʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʣʘʩʪʝʨʦʚ

II ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʝʥ 8 ʩʦʨʪʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʥʝʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦ-
ʩʪʴʶ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩʘʤʦʡ ʥʠʟʢʦʡ ʚ ʦʧʳʪʝ ʛʫʩʪʦʪʦʡ ʧʨʦʜʫʢʪʠʚʥʦʛʦ
ʩʪʝʙʣʝʩʪʦʷ (311 ʰʪ./ʤ2). ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʦʨʪʦʚ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʠʭ ʢʦʨʦʪʢʦʩʪʝ-
ʙʝʣʴʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ
(4,3 ʙʘʣʣʘ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ).

III ʢʣʘʩʪʝʨ ʚʢʣʶʯʘʝʪ 11 ʩʦʨʪʦʚ, 8 ʠʟ ʢʦʪʦʨʳʭ – ʘʜʘʧʪʠʚʥʳʝ ʩʦʨʪʘ ʤʝʩʪʥʦʡ
ʩʝʣʝʢʮʠʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʘ ʪʘʢʞʝ
ʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʩʦʨʪʦʚ III ʢʣʘʩʪʝʨʘ
ʷʚʣʷʝʪʩʷ ʠʭ ʤʝʣʢʦʟʝʨʥʦʩʪʴ (ʤʘʩʩʘ 1000 ʟʝʨʝʥ – 27,6 ʛ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʫ ʛʨʫʧʧʫ
ʚʦʰʣʠ ʚʳʩʦʢʦʩʪʝʙʝʣʴʥʳʝ ʩʦʨʪʘ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ.
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ʂ ʤʘʣʦʯʠʩʣʝʥʥʦʤʫ IV ʢʣʘʩʪʝʨʫ ʦʪʥʦʩʷʪʩʷ 3 ʩʦʨʪʘ ʫʨʘʣʴʩʢʦʡ ʩʝʣʝʢʮʠʠ
(ʇʘʨʦʤ, ɸʣʠʩʘ, ɼʘʨʚʝʪ) ʠ ʩʦʨʪ ʣʝʥʠʥʛʨʘʜʩʢʦʡ ʩʝʣʝʢʮʠʠ ʕʨʘ. ʕʪʠ ʩʦʨʪʘ
ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʤʝʩʪʥʳʭ ʩʦʨʪʦʚ, ʥʦ ʬʦʨʤʠʨʫʶʪ ʝʝ
ʥʝ ʟʘ ʩʯʝʪ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ ʛʫʩʪʦʪʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, ʘ ʙʣʘʛʦʜʘʨʷ ʧʦ-
ʢʘʟʘʪʝʣʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ ʠ ʨʘʩʪʝʥʠʷ (ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʚʝʩ ʠ
ʜʣʠʥʘ ʢʦʣʦʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʩ ʢʦʣʦʩʘ ʠ ʩ ʨʘʩ-
ʪʝʥʠʷ, ʚʝʩ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʠ ʩ ʨʘʩʪʝʥʠʷ, ʥʠʟʢʘʷ ʯʝʨʝʟʟʝʨʥʠʮʘ).

V ʢʣʘʩʪʝʨ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʠʤ ʩʦʨʪʦʤ – ʇʫʭʦʚʯʘʥʢʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ
ʪʝʪʨʘʧʣʦʠʜʦʤ. ʆʥ ʦʪʣʠʯʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʢʨʫʧʥʦʩʪʴʶ ʟʝʨʥʘ
(47,4 ʛ), ʥʦ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʠ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʯʝʨʝʟʟʝʨʥʠʮʝʡ (63,5 %) ʠʟ-
ʟʘ ʧʨʦʙʣʝʤ ʩ ʟʘʚʷʟʳʚʘʝʤʦʩʪʴʶ ʟʝʨʥʘ. ʕʪʦ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡ-
ʢʦʩʪʴʶ, ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ.

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʛʨʫʧʧʳ
ʩʦʨʪʦʚ ʩ ʦʪʜʝʣʴʥʳʤʠ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʉʦʨʪʘ ʂʨʦʥʘ, ʏʫʩʦʚʘʷ,
ʗʥʪʘʨʥʘʷ, ʅʝʤʯʠʥʦʚʩʢʠʡ F1, ɺʠʢʨʘʩ, ʊʘʣʦʚʩʢʘʷ 33, ɹʝʟʝʥʯʫʢʩʢʘʷ 87, ʇʘʤʷʪʠ
ʂʫʥʘʢʙʘʝʚʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʠʟʢʦʨʦʩʣʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ.
ɺʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʢʦʣʦʩʘ
ʦʪʣʠʯʘʣʠʩʴ ʩʦʨʪʘ ʇʘʨʦʤ, ɸʣʠʩʘ, ɼʘʨʚʝʪ, ʕʨʘ. ɸʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʫʩʣʦʚʠʷʤ ʂʠ-
ʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʨʪʘ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ, ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʟʠʤʦʩʪʦʡʢʦ-
ʩʪʠ, ʬʦʨʤʠʨʫʶʪ ʛʫʩʪʦʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʪʝʙʣʝʩʪʦʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ
ʫʨʦʞʘʡʥʦʩʪʴʶ. ɺʦʚʣʝʯʝʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʨʪʦʚ ʠʟ ʨʘʟʥʳʭ ʢʣʘʩʪʝʨʦʚ
ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʝʢʮʠʦʥʥʳʭ ʨʘʙʦʪ.

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ
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ʗʨʦʚʦʡ ʷʯʤʝʥʴ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʘʢ ʧʠʪʘʪʝʣʴʥʘʷ ʬʫʨʘʞʥʘʷ ʢʫʣʴʪʫʨʘ,
ʙʦʛʘʪʘʷ ʢʣʝʪʯʘʪʢʦʡ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʚʠʪʘʤʠʥʘʤʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʌʫʨʘʞ
ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʢʦʨʤʘ ʠʣʠ ʜʦʙʘʚʢʠ ʢ ʢʦʤʙʠʢʦʨʤʫ. ʗʯ-
ʤʝʥʴ ʚʳʨʘʱʠʚʘʶʪ ʦʪ ʟʦʥ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʥʘ ʉʝʚʝʨʝ ʜʦ ʶʞʥʳʭ
ʨʝʛʠʦʥʦʚ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ [1, 2]. ʄʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʷʯʤʝʥʷ
ʷʚʣʷʝʪʩʷ ʈʦʩʩʠʷ, ʢʦʪʦʨʘʷ ʙʦʣʴʰʫʶ ʜʦʣʶ ʫʨʦʞʘʷ ʦʩʪʘʚʣʷʝʪ ʥʘ ʚʥʫʪʨʝʥʥʝʤ
ʨʳʥʢʝ. ɺ ʤʘʪʝʨʠʘʣʘʭ ʈʦʩʩʪʘʪʘ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʫʨʦʞʘʡ ʷʯʤʝʥʷ ʚ 2022 ʛʦʜʫ
ʩʦʩʪʘʚʠʣ 23,5 ʤʣʥ ʪʦʥʥ ʧʨʦʪʠʚ 18,0 ʤʣʥ ʪʦʥʥ ʚ 2021 ʛʦʜʫ. ʕʪʦ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ
ʩ 1995 ʛ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ
ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪ
ʥʘʠʣʫʯʰʫʶ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʩʥʠʞʘʶʪ ʨʘʩʭʦʜ ʩʝʤʷʥ, ʟʘʪʨʘʪʳ ʥʘ ʧʦ-
ʩʝʚ, ʫʣʫʯʰʘʶʪ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ, ʫʚʝʣʠʯʠʚʘʶʪ ʫʨʦʞʘʡʥʦʩʪʴ [3]. ʉʣʝʜʫʝʪ
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʨʤʘ ʚʳʩʝʚʘ ʥʝ ʢʦʥʩʪʘʥʪʥʘ. ɽʸ ʫʪʦʯʥʷʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ
ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ – ʫʨʦʚʥʷ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʫʜʦʙʨʝʥʠʡ,
ʩʦʨʪʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ [4]. ɻʣʘʚʥʘʷ ʨʦʣʴ ʚ ʧʦʣʫ-
ʯʝʥʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʨʪʫ, ʧʦʪʦʤʫ ʯʪʦ
ʠʤʝʥʥʦ ʚ ʩʦʨʪʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ
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ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ.ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʧʨʠ-
ʝʤʦʚ ʘʛʨʦʪʝʭʥʠʢʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʞʘʡ ʟʝʨʥʘ, ʥʦ ʠ ʥʘ ʝʛʦ ʩʣʘʛʘʝʤʳʝ
ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ [3, 5, 6].

ʎʝʣʴ ʨʘʙʦʪʳ – ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘ ʩʪʨʫʢʪʫʨʫ
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʯʤʝʥʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ
ʫʨʦʞʘʝʚ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʣʝʚʦʡ ʦʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ 2021…2022 ʛʛ.
ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-
ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʵʣʶʚʠʠ ʧʝʨʤʩʢʠʭ ʛʣʠʥ,
ʭʦʨʦʰʦ ʦʢʫʣʴʪʫʨʝʥʥʘʷ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ – 2,27 %, ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ – 5,6.
ʆʩʥʦʚʥʫʶ ʠ ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ
ʟʦʥʘʣʴʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [7], ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ – ʯʠʩʪʳʡ ʧʘʨ.

ʀʟʫʯʘʣʠ ʩʦʨʪʘ ʷʯʤʝʥʷ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ, ʅʦʚʠʯʦʢ ʠ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ.
ʉʭʝʤʘ ʦʧʳʪʘ: ʧʦʩʝʚ ʧʨʦʚʦʜʠʣʠ ʪʨʝʤʷ ʥʦʨʤʘʤʠ ʚʳʩʝʚʘ: 5,0 (ʢʦʥʪʨʦʣʴ), 6,0 ʠ 7,0
ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ, ʧʣʦʪ-
ʥʳʡ ʠ ʟʘʛʫʱʝʥʥʳʡ ʧʦʩʝʚʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.ʀʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ
ʩ ʄʝʪʦʜʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ (1985). ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦ-
ʜʠʣʠʩʴ ʚ 4-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʧʣʦʱʘʜʴ ʦʧʳʪʥʳʭ ʜʝʣʷʥʦʢ – 10 ʤ2. ʌʝʥʦʣʦʛʠʯʝ-
ʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.

ʇʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 2021 ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥ-
ʥʦʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʴʶ. ɻʊʂ ʟʘ
ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʩʪʘʚʠʣ 0,99 ʝʜ., ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ.ɸʛ-
ʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 2022 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʨʝʜʥʝʤʝʩʷʯʥʳʤʠ
ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʳʰʝ ʥʦʨʤʳ, ɻʊʂ – 2,20 ʝʜ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʠʟʙʳʪʦʯʥʦʤʫ
ʫʚʣʘʞʥʝʥʠʶ.

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴ-
ʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳMicrosoft Office Excel ʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʤʧʴ-
ʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ AGROS 2.07.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ – ʵʪʦ ʧʝʨʚʳʡ ʚʠʟʫʘʣʴʥʳʡ
ʧʦʢʘʟʘʪʝʣʴ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ ʛʠʜ-
ʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʛʦʜʘ ʚ ʥʘʯʘʣʴʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʥʘ ʦʩʥʦʚʝ
ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʜʨʫʞʥʦʩʪʴ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ.
ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʯʠʩʣʦ ʨʘʩʪʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʥʝ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-
ʥʳʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʨʪʘ ʩʦʟʜʘʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠ
ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ
ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʝʤʷʥ ʛʫʩʪʦʪʘ ʚʩʭʦʜʦʚ ʚʦʟʨʘʩʪʘʝʪ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ.
ɺ ʪʘʙʣʠʮʝ 1 ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘ ʛʫʩʪʦʪʫ ʚʩʭʦʜʦʚ ʦʪʤʝʯʝʥʦ ʫ
ʩʦʨʪʘ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʜʦ 7,0 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ
ʥʘ ʛʝʢʪʘʨ (476ʰʪ./ʤ2), ʫ ʩʦʨʪʦʚ ʅʦʚʠʯʦʢ ʠ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ – ʧʨʠ 6,0 ʤʣʥ (506
ʠ 497 ʰʪ./ʤ2) ʠ 7,0 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ (548 ʠ 564 ʰʪ./ʤ2 ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ).

ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʫʚʝʣʠʯʠʣʘʩʴ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ
ʫ ʩʦʨʪʘ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ (ʩ 80 ʜʦ 82 %). ʇʦʢʘʟʘʪʝʣʴ «ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ
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ʧʝʨʝʜ ʫʙʦʨʢʦʡ» ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʩʠʣ ʢʦʥʪʨʦʣʴ ʥʘ 101 ʰʪ./ʤ2 ʪʦʣʴʢʦ ʧʨʠ ʥʦʨʤʝ
ʚʳʩʝʚʘ 7,0 ʤʣʥ ʚʩʭ. ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ. ʋ ʩʦʨʪʦʚ ʅʦʚʠʯʦʢ ʠ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʜʦ-
ʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ ʚʳʩʝʚʝ 6,0 ʠ
7,0 ʤʣʥ ʚʩʭ. ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ. ʆʜʥʘʢʦ ʫ ʩʦʨʪʘ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʩʦʭʨʘʥʥʦʩʪʴ
ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʩʥʠʟʠʣʘʩʴ ʩ 95 ʜʦ 76 %.

ʊʘʙʣʠʮʘ 1
ɺʣʠʷʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘ ʵʣʝʤʝʥʪʳ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ

ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʫ ʩʦʨʪʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2021…2022 ʛʛ.)

ʅʦʨʤʘ ʚʳʩʝʚʘ,
ʤʣʥ.ʰʪ./ʛʘ
(ʬʘʢʪʦʨ ɺ)

ɻʫʩʪʦʪʘ ʚʩʭʦʜʦʚ,
ʰʪ./ʤ2

ɻʫʩʪʦʪʘ ʩʪʦʷʥʠʷ
ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ
ʫʙʦʨʢʦʡ, ʰʪ./ʤ2

ʄʘʩʩʘ
1000 ʟʝʨʝʥ, ʛ

ʅʘʪʫʨʘ,
ʛ/ʣ

ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ (ʬʘʢʪʦʨ ɸ)
5,0 (ʢʦʥʪʨʦʣʴ) 362 291 44,7 666
6,0 402 327 43,1 678*
7,0 476* 392* 40,9 673*
ʉʨʝʜʥʝʝ ʧʦ ʩʦʨʪʫ 413 337 42,9 672

ʅʦʚʠʯʦʢ
5,0 (ʢʦʥʪʨʦʣʴ) 407 357 41,7 693
6,0 506* 420* 41,7 696
7,0 548* 479* 41,8 694
ʉʨʝʜʥʝʝ ʧʦ ʩʦʨʪʫ 487 419 41,7 694

ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ
5,0 (ʢʦʥʪʨʦʣʴ) 362 347 43,1 697
6,0 497* 425* 45,4* 708*
7,0 564* 419* 44,6* 707*
ʉʨʝʜʥʝʝ ʧʦ ʩʦʨʪʫ 474 397 44,4 704
ʅʉʈ05 ʬʘʢʪʦʨ ɸ ʥ.ʨ. 59 2,0 5
ʅʉʈ05 ʬʘʢʪʦʨ ɺ 61 59 ʥ.ʨ. 5

* ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʪʨʦʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʨʠ ʈÓ0,95; ʥ.ʨ. – ʥʝʪ ʨʘʟʣʠʯʠʡ

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʷʚʣʷʶʪʩʷ: ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʠ
ʥʘʪʫʨʘ ʟʝʨʥʘ, ʦʪʨʘʞʘʶʱʠʝ ʢʨʫʧʥʦʩʪʴ ʟʝʨʥʦʚʦʢ ʠ ʠʭ ʚʳʧʦʣʥʝʥʥʦʩʪʴ. ʇʦʢʘʟʘʪʝʣʴ
«ʤʘʩʩʘ 1000 ʟʝʨʝʥ» ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʟʘʚʠʩʝʣ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʨʪʘ. ʋ ʩʦʨʪʘ
ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 6,0 ʠ 7,0 ʤʣʥ ʚʩʭ. ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ ʧʦʢʘʟʘ-
ʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ. ʋ ʩʦʨʪʘ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ
ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʨʤʳ ʚʳʩʝʚʘ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʞʘʣʩʷ. ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ
«ʥʘʪʫʨʘ ʟʝʨʥʘ» ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫ ʩʦʨʪʘ ʇʘʤʷʪʠ
ʈʦʜʠʥʦʡ ʠ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 6,0 ʠ 7,0 ʤʣʥ ʚʩʭ. ʩʝʤʷʥ ʥʘ ʛʝʢ-
ʪʘʨ. ʋ ʩʦʨʪʘ ʅʦʚʠʯʦʢ ʥʝ ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʷ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ «ʤʘʩʩʘ
1000 ʟʝʨʝʥ» ʠ «ʥʘʪʫʨʘ ʟʝʨʥʘ».

ɼʘʥʥʳʝ ʨʠʩʫʥʢʘ 1 ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦ-
ʚʦʛʦ ʷʯʤʝʥʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʚʳʩʝʚʘ ʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʨʪʘ.
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ʈʠʩ. 1. ʋʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʦʨʤʳ ʚʳʩʝʚʘ
(ʚ ʩʨʝʜʥʝʤ ʟʘ 2021…2022 ʛʛ.), ʪ/ʛʘ

ʊʘʢ, ʜʦʩʪʦʚʝʨʥʳʝ ʧʨʠʙʘʚʢʠ ʥʘ 0,51 ʪ/ʛʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʦʪʤʝʯʝʥʳ
ʫ ʩʦʨʪʘ ʅʦʚʠʯʦʢ ʧʨʠ ʥʦʨʤʝ ʚʳʩʝʚʘ 7,0 ʤʣʥ ʚʩʭ. ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ
ʥʦʨʤʳ ʚʳʩʝʚʘ ʫ ʩʦʨʪʘ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʧʨʠʙʘʚʢʠ
ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 0,50 ʠ 0,72 ʪ/ʛʘ. ʊʘʢʞʝ ʦʪʤʝʯʝʥ ʚʢʣʘʜ ʩʦʨʪʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ
ʫʨʦʞʘʷ: ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʣ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ 6,0 ʠ 7,0 ʤʣʥ
ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʩʦʨʪʦʚ.

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜ ʟʝʨʥʘ ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ, ʷʚʣʷʶ-
ʱʠʡʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʨʪʘ ʠ ʦʪʨʘʞʘʶʱʠʡ ʫʩʣʦʚʠʷ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. ʋ ʩʦʨʪʘ
ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʦʨʤʳ ʚʳʩʝʚʘ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 2 %
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (ʨʠʩ. 2).

ʈʠʩ. 2. ɺʳʭʦʜ ʟʝʨʥʘ ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2021…2022 ʛ.), %

ʋ ʩʦʨʪʘ ʅʦʚʠʯʦʢ ʧʨʠ ʚʳʩʝʚʝ 6,0 ʤʣʥ ʩʝʤʷʥ ʚʳʭʦʜ ʟʝʨʥʘ ʦʪ ʦʙʱʝʡ
ʙʠʦʤʘʩʩʳ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʠ ʩʦʩʪʘʚʠʣ 53 %, ʦʜʥʘʢʦ ʧʨʠ ʥʦʨʤʝ
ʚʳʩʝʚʘ 7,0 ʤʣʥ ʩʝʤʷʥ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ
ʥʘ 3 % (47 %). ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʥʝ ʦʢʘʟʘʣʦ ʜʦʩʪʦʚʝʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ
ʚʝʣʠʯʠʥʫ ʧʦʢʘʟʘʪʝʣʷ ʫ ʩʦʨʪʘ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ.

3,66 3,60 3,713,61 3,79
4,21
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ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ʅʦʚʠʯʦʢ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʉʦʨʪ
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ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ
ʥʦʨʤʳ ʚʳʩʝʚʘ ʛʫʩʪʦʪʘ ʚʩʭʦʜʦʚ ʠ ʛʫʩʪʦʪʘ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʚʦʟ-
ʨʦʩʣʘ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʨʪʦʚ. ɼʣʷ ʩʦʨʪʘ ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʠ ʅʦʚʠʯʦʢ ʦʧʪʠ-
ʤʘʣʴʥʘʷ ʥʦʨʤʘ ʚʳʩʝʚʘ 6,0 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʦʨʪʘ ʬʦʨ-
ʤʠʨʦʚʘʣʠ ʭʦʨʦʰʫʶ ʛʫʩʪʦʪʫ ʚʩʭʦʜʦʚ, ʫʚʝʣʠʯʠʚʘʣʠ ʚʳʭʦʜ ʟʝʨʥʘ ʦʪ ʦʙʱʝʡ ʙʠʦ-
ʤʘʩʩʳ ʥʘ 2 ʠ 3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʦʜʥʠʢ ʇʨʠʢʘʤʴʷ ʠʤʝʣ ʚʳʩʦʢʫʶ ʤʘʩʩʫ 1000
ʟʝʨʝʥ, ʥʘʪʫʨʫ ʠ ʫʨʦʞʘʡʥʦʩʪʴ. ɼʣʷ ʩʦʨʪʘ ʇʘʤʷʪʠ ʈʦʜʠʥʦʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʦʨʤʘ
ʚʳʩʝʚʘ 5,0 ʤʣʥ ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ, ʧʨʠ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ
ʤʘʩʩʘ 1000 ʟʝʨʝʥ. ʋʚʝʣʠʯʝʥʠʝ ʥʦʨʤʳ ʚʳʩʝʚʘ ʜʣʷ ʵʪʦʛʦ ʩʦʨʪʘ ʥʝ ʵʬʬʝʢʪʠʚʥʦ,
ʪʘʢ ʢʘʢ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʚʳʭʦʜ ʟʝʨʥʘ ʦʪ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷ-
ʣʠʩʴ.

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ
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ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʢʣʦʥʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ
ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʟʠʤʦʡ ʨʞʠ

ɽ. ʉ. ʇʘʨʬʝʥʦʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʨʞʠ ʢ ʫʩʠʣʝʥʥʦʤʫ ʢʫʱʝʥʠʶ ʧʨʠ
ʚʝʩʝʥʥʝʤ ʧʦʩʝʚʝ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʭ ʮʝʣʷʭ ʜʣʷ
ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ (ʢʣʦʥʠʨʦʚʘʥʠʷ) ʙʠʦʪʠʧʦʚ. ʂʣʦʥʠʨʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠ
ʠʜʝʥʪʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʚʳʰʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʨʘʩʪʝʥʠʡ ʧʦ ʬʝʥʦʪʠʧʫ.
ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʛʠʙʨʠʜʠʟʘʮʠʝʡ ʢʣʦʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʶ ʮʝʥʥʳʭ
ʛʝʥʦʚ ʚ ʥʦʚʦʡ ʧʦʧʫʣʷʮʠʠ. ɺ 2020…2022 ʛʛ. ʚ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ
ʧʨʦʚʝʜʝʥ ʦʧʳʪ ʧʦ ʢʣʦʥʠʨʦʚʘʥʠʶ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʨʞʠ ʩʦʨʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʈʫʤʙʘ,
ʚʢʣʶʯʘʶʱʠʡ ʩʦʙʩʪʚʝʥʥʦ ʢʣʦʥʠʨʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ (2020…2021 ʛʛ.) ʠ ʠʟʫʯʝʥʠʝ ʢʣʦʥʦʚʳʭ
ʧʦʪʦʤʩʪʚ (2021…2022 ʛʛ.). ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʝʛʝʪʘʪʠʚʥʦʤʫ
ʨʘʟʤʥʦʞʝʥʠʶ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʧʝʨʝʟʠʤʦʚʢʘ ʙʠʦʪʠʧʦʚ ʧʦʧʫʣʷʮʠʠ ʈʫʤʙʘ (61 %). ʇʝʨʝ-
ʟʠʤʦʚʢʘ ʚʥʫʪʨʠ ʙʠʦʪʠʧʦʚ ʙʳʣʘ ʥʠʟʢʦʡ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 16 %. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ
ʦʪʤʝʯʝʥ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʢʣʦʥʦʚ ʧʦ ʥʘʩʪʫʧʣʝʥʠʶ ʢʦʣʦʰʝʥʠʷ ʠ ʮʚʝʪʝʥʠʷ,
ʠ ʫʤʝʨʝʥʥʳʡ – ʧʦ ʬʦʨʤʝ ʢʫʩʪʘ, ʩʪʝʧʝʥʠ ʚʦʩʢʦʚʦʛʦ ʥʘʣʝʪʘ ʠ ʧʦʣʦʞʝʥʠʶ ʣʠʩʪʴʝʚ.
ɼʣʷ ʧʘʨʥʦʛʦ ʧʝʨʝʦʧʳʣʝʥʠʷ ʦʪʦʙʨʘʥʦ 10 ʙʠʦʪʠʧʦʚ (15 % ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ).
ʇʦʣʫʯʝʥʦ 19 ʢʣʦʥʦʚʳʭ ʧʦʪʦʤʩʪʚ ʦʪ ʧʘʨʥʦʛʦ ʧʝʨʝʦʧʳʣʝʥʠʷ ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʙʠʦʪʠʧʦʚ. ɺ
ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʢʣʦʥʦʚʳʝ ʧʦʪʦʤʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʠ-
ʤʦʩʪʦʡʢʦʩʪʠ (7 ʙʘʣʣʦʚ), ʛʫʩʪʦʪʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ (553 ʰʪ./ʤ2), ʫʩʪʦʡʯʠʚʦ-
ʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ ʚʳʰʝ ʩʨʝʜʥʝʡ (6 ʙʘʣʣʦʚ), ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʴʶ ʟʝʨʥʘ (34,6 ʛ),
ʚʳʩʦʢʠʤ ʯʠʩʣʦʤ ʧʘʜʝʥʠʷ (191 ʩ). ɼʣʷ ʩʝʣʝʢʮʠʠ ʚʳʜʝʣʝʥʳ ʢʣʦʥʦʚʳʝ ʧʦʪʦʤʩʪʚʘ
16(8)-7/52(2)-1, 36(5)-2/42(5)-2, 26(4)-4/43(2)-2, 36(5)-5/18(1)-1, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ
ʫʨʦʞʘʡʥʦʩʪʴʶ (932…1008 ʛ/ʤ2), ʫʩʪʦʡʯʠʚʳʝ ʢ ʧʦʣʝʛʘʥʠʶ (7,2…9 ʙʘʣʣʦʚ), ʟʠʤʦʩʪʦʡʢʠʝ
(6…8 ʙʘʣʣʦʚ).

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʝʢʮʠʷ, ʙʠʦʪʠʧ, ʦʮʝʥʢʘ ʧʦ ʬʝʥʦʪʠʧʫ

Application of the plant cloning method to create the initial material
of winter rye

E. S. Parfenova
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract. The ability of winter rye plants to intensive tillering during spring sowing
under favorable conditions is used for breeding purposes for vegetative propagation (cloning) of
biotypes. Cloning of genetically identical material increases the objectivity of plant evaluation
by phenotype. In combination with hybridization, cloning can contribute to the accumulation of val-
uable genes in a new population. In 2020-2022 in the FARC of the North-East, an experiment
was conducted in the field on cloning plants of winter rye of the Rumba varietal population,
including the actual cloning of plants (2020…2021) and the study of clonal progeny
(2021…2022). A high ability for vegetative propagation was established, as well as a high
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overwintering of biotypes of the Rumba population (61 %). Overwintering within biotypes was
low and averaged 16 %. During the growing season, there was a pronounced polymorphism of
clones in the onset of heading and flowering, and a moderate polymorphism in the shape of the
bush, the degree of wax coating and the position of the leaves. For paired cross-pollination,
10 biotypes were selected (15 % of the initial number). 19 clonal progeny were obtained from
double pollination of unrelated biotypes. On average, according to the experiment, clonal
progeny were characterized by high winter hardiness (7 points), density of productive stems (553
pieces/m2), resistance to lodging above average (6 points), average grain size (34.6 g), high falling
number (191 s). Clonal progeny 16(8)-7/52(2)-1, 36(5)-2/42(5)-2, 26(4)-4/43(2)-2, 36(5)-5/18(1)-
1, characterized by high yield (932…1008 g/m2), resistant to lodging (7.2…9 points), winter-
hardy (6…8 points).

Keywords: breeding, biotype, phenotype evaluation

ɺ ʩʝʣʝʢʮʠʠ ʨʞʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʚ ʧʦʧʫʣʷʮʠʠ ʮʝʥʥʳʭ ʙʠʦʪʠ-
ʧʦʚ, ʩ ʫʯʝʪʦʤ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʧʳʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠ-
ʬʠʢʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʦʪʙʦʨʘ (ʤʘʩʩʦʚʳʡ ʤʥʦʛʦʢʨʘʪʥʳʡ, ʦʪʙʦʨ
ʧʦ ʤʝʪʦʜʫ ʨʝʟʝʨʚʦʚ, ʧʦʣʫʩʠʙʩʦʚʳʡ ʩʝʤʝʡʥʳʡ ʠ ʩʝʤʝʡʥʦ-ʛʨʫʧʧʦʚʦʡ, ʧʦʣʥʦʩʠʙ-
ʩʦʚʳʡ ʩʝʤʝʡʥʳʡ ʦʪʙʦʨ) [1, 2]. ʆʪʙʦʨ ʧʦ ʬʝʥʦʪʠʧʫ ʚʩʝʛʜʘ ʩʚʷʟʘʥ
ʩ ʨʠʩʢʦʤ ʦʰʠʙʢʠ ʜʣʷ ʩʝʣʝʢʮʠʦʥʝʨʘ, ʪʘʢ ʢʘʢ ʚʥʝʰʥʝʝ ʧʨʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʘ
ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʛʝʥʦʪʠʧʘ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ ʦʪ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ ʫʩʣʦʚʠʡ
ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʙʦʨʘ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ,
ʠʩʧʦʣʴʟʫʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʟʠʤʦʡ ʨʞʠ ʢ ʫʩʠʣʝʥʥʦʤʫ ʢʫʱʝʥʠʶ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ
ʫʩʣʦʚʠʷʭ, ʚ 1940 ʛ. S. J. Wellensiek ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟ-
ʤʥʦʞʝʥʠʝ (ʢʣʦʥʠʨʦʚʘʥʠʝ) ʠʩʭʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʝʩʝʥʥʝʤ ʧʦʩʝʚʝ. ʄʝʪʦʜ ʢʣʦ-
ʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʧʦ ʬʝʥʦʪʠʧʫ, ʧʦʣʥʝʝ
ʠʟʫʯʠʪʴ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʤʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʪʠʧʦʚ ʟʘ ʩʯʝʪ
ʫʚʝʣʠʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʙʠʦʪʠʧʘ [1, 3], ʨʘʟʤʥʦʞʠʪʴ ʛʝʥʝʪʠʯʝ-
ʩʢʠ ʠʜʝʥʪʠʯʥʳʡ ʤʘʪʝʨʠʘʣ [4], ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʧʦʜʙʠʨʘʪʴ
ʨʦʜʠʪʝʣʴʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠ ʩʠʥʪʝʟʝ ʥʦʚʳʭ ʧʦʧʫʣʷʮʠʡ [5].
ɺ ʩʝʣʝʢʮʠʠ ʦʟʠʤʦʡ ʨʞʠ ʚ ʈʦʩʩʠʠ ʤʝʪʦʜ ʢʣʦʥʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʩ
60-ʭ ʛʦʜʦʚXX ʚ. ʠ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʢʣʦʥʠʨʦʚʘ-
ʥʠʝ ʨʞʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʅʀʀʉʍ, ʅʀʀʉʍ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ,
ɹʝʣʦʨʫʩʩʢʦʤ ʅʀʀ ʟʝʤʣʝʜʝʣʠʷ, ʘ ʪʘʢʞʝ ʚ ʄʦʩʢʦʚʩʢʦʤ ʅʀʀʉʍ,
ʛʜʝ ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [6]
ʩ ʧʦʤʦʱʴʶ ʢʣʦʥʠʨʦʚʘʥʠʷ ʠʟʫʯʘʣʠ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʛʠʙʨʠʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ
ʦʟʠʤʦʡ ʨʞʠ. ʋʩʪʘʥʦʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʣʦʥʠʨʦʚʘʥʠʷ ʨʞʠ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ
ʫʣʫʯʰʝʥʠʠ ʧʦ ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ [7]. ɺ ʨʘʙʦʪʝ
[1] ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʣʦʥʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʨʞʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʛʦ
ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʦ ʭʦ-
ʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʛʠʙʨʠʜʠʟʘʮʠʝʡ (ʧʘʨʥʦʝ
ʩʢʨʝʱʠʚʘʥʠʝ ʢʣʦʥʦʚ) ʢʣʦʥʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʥʘʢʦʧʣʝʥʠʶ
ʮʝʥʥʳʭ ʛʝʥʦʚ ʚ ʥʦʚʦʡ ʧʦʧʫʣʷʮʠʠ. ɿʘʪʨʫʜʥʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʦʥʠʨʦʚʘʥʠʷ
ʙʦʣʴʰʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʥʠʟʢʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ-ʢʣʦ-
ʥʦʚ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʣʦʥʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʙʳʣʠ
ʩʦʟʜʘʥʳ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ ɻʠʙʨʠʜ 173 ʠ ʗʨʦʩʣʘʚʥʘ (ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʝ ʅʇʆ
«ɹʝʣʦʛʦʨʢʘ»), ɻʦʣʫʙʢʘ (ʅʀʀʉʍ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ), ʚ ɻʝʨʤʘʥʠʠ – ʇʝʪʢʫʩ
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ʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʡ [1, 6]. ɺ ʜʘʣʴʥʝʡʰʝʤ ɻʠʙʨʠʜ 173 ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ
ʃʝʥʠʥʛʨʘʜʩʢʦʤ ʅʀʀʉʍ «ɹʝʣʦʛʦʨʢʘ» ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʨʪʘ ʦʟʠʤʦʡ ʨʞʠ ʕʚʨʠʢʘ,
ʚʢʣʶʯʝʥʥʦʛʦ ʚ ɻʦʩʨʝʝʩʪʨ ʧʦ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤʫ ʨʝʛʠʦʥʫ ʚ 2021 ʛ. [8]. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʤʝʪʦʜ ʢʣʦʥʠʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ ʦʟʠʤʦʡ ʨʞʠ ʟʘ ʩʯʝʪ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟ-
ʤʝʥʯʠʚʦʩʪʠ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʧʦʣʫʯʠʪʴ ʥʦʚʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʝʣʝʢʮʠʠ
ʦʟʠʤʦʡ ʨʞʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʢʣʦʥʠʨʦʚʘʥʠʷ (ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ)
ʨʘʩʪʝʥʠʡ ʠ ʠʟʫʯʠʪʴ ʧʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʟʥʘʢʦʚ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ 2020 ʛ. ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦ-
ʩʪʦʢʘ ʧʨʦʚʝʜʝʥʦ ʜʚʫʢʨʘʪʥʦʝ ʢʣʦʥʠʨʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦʨʪʦʚʦʡ ʧʦʧʫʣʷʮʠʠ ʦʟʠ-
ʤʦʡ ʨʞʠ ʈʫʤʙʘ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ «ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʧʦ
ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʫ ʦʟʠʤʦʡ ʨʞʠ» (1980), ʘ ʪʘʢʞʝ ʚ ʤʦʥʦʛʨʘʬʠʠ [1]. ʀʩ-
ʭʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ʜʣʷ ʢʣʦʥʠʨʦʚʘʥʠʷ ʚʳʨʘʱʝʥʳ ʧʫʪʝʤ ʨʘʟʨʝʞʝʥʥʦʛʦ ʧʦʩʝʚʘ ʚʝʩ-
ʥʦʡ 2020 ʛ. ʂʣʦʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʨʘʩʪʝʥʠʡ. ʇʨʠ ʨʘʟʜʝʣʝʥʠʠ
ʠʩʭʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʞʜʘʷ ʯʘʩʪʴ (ʢʣʦʥ) ʠʤʝʣʘ ʥʝ ʤʝʥʝʝ 3 ʧʦʙʝʛʦʚ.
ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʢʣʦʥʦʚ ʧʦ ʬʝʥʦʪʠʧʫ. ɺ ʦʢʪʷʙʨʝ ʧʝʨʝʜ
ʫʭʦʜʦʤ ʚ ʟʠʤʫ ʠ ʚʝʩʥʦʡ ʧʦʩʣʝ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚʝʛʝʪʘʮʠʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝ-
ʩʪʚʦ ʨʘʩʪʝʥʠʡ-ʢʣʦʥʦʚ ʚ ʢʘʞʜʦʤ ʙʠʦʪʠʧʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʟʠʤʦʚʢʠ.
ʇʝʨʝʜ ʥʘʩʪʫʧʣʝʥʠʝʤ ʢʦʣʦʰʝʥʠʷ ʧʦʜʙʠʨʘʣʠ ʧʘʨʳ ʨʘʟʥʳʭ ʙʠʦʪʠʧʦʚ (ʧʦ 2 ʨʘʩʪʝ-
ʥʠʷ-ʢʣʦʥʘ ʦʪ ʢʘʞʜʦʛʦ) ʜʣʷ ʧʝʨʝʦʧʳʣʝʥʠʷ; ʧʦʜʦʙʨʘʥʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠʟʦʣʠʨʦ-
ʚʘʣʠ ʧʝʨʝʜ ʮʚʝʪʝʥʠʝʤ. ɺʟʘʠʤʥʦʝ ʦʧʳʣʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʩʘʤʦʩʪʝʨʠʣʴʥʦʩʪʴʶ
ʙʠʦʪʠʧʦʚ. ʋʙʦʨʢʫ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ ʩʝʤʷʥ 9 ʘʚʛʫʩʪʘ 2021 ʛ. ʇʨʠ ʦʙʤʦ-
ʣʦʪʝ ʦʙʲʝʜʠʥʷʣʠ ʩʝʤʝʥʘ ʩ ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʙʠʦʪʠʧʦʚ ʚ ʢʘʞʜʦʡ
ʧʘʨʝ ʧʝʨʝʦʧʳʣʝʥʠʷ. ɿʘʪʝʤ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ 2021 ʛ. ʵʪʠ ʩʝʤʝʥʘ ʚʳʩʝʚʘʣʠ ʚ
ʧʠʪʦʤʥʠʢ ʠʟʫʯʝʥʠʷ ʢʣʦʥʦʚʳʭ ʧʦʪʦʤʩʪʚ ʥʘ 0,5 ʤ2 (15 ʩʝʤʷʥ ʚ ʨʷʜʦʢ), ʦʩʪʘʚʣʷʷ
ʧʦʣʦʚʠʥʫ ʩʝʤʷʥ ʚ ʨʝʟʝʨʚʝ. ʇʦʪʦʤʩʪʚʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʧʝʨʝʟʠ-
ʤʦʚʢʝ, ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ, ʛʫʩʪʦʪʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙ-
ʣʝʩʪʦʷ, ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ, ʤʘʩʩʝ 1000 ʟʝʨʝʥ, ʯʠʩʣʫ ʧʘʜʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ
ʧʦʣʝʛʘʥʠʶ, ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʩʪʝʙʣʝʩʪʦʷ (1 ʙʘʣʣ – ʥʝʚʳʨʘʚʥʝʥʥʳʡ ʩʪʝʙʣʝʩʪʦʡ,
5 ʙʘʣʣʦʚ – ʚʳʨʘʚʥʝʥʥʳʡ ʩʪʝʙʣʝʩʪʦʡ).

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʫ
ʧʦʧʫʣʷʮʠʠ ʈʫʤʙʘ ʙʳʣʘ ʚʳʩʦʢʦʡ. ɺ ʧʨʦʮʝʩʩʝ ʢʣʦʥʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ
ʢʣʦʥʦʚ ʥʘ ʦʜʠʥ ʙʠʦʪʠʧ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 8,7 ʰʪ., ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʦ-
ʥʦʚ ʜʦ 20 ʰʪ. (ʪʘʙʣ. 1).

ʇʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʪʠʧʦʚ ʠ ʩʨʝʜʥʝʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʢʣʦʥʦʚ ʥʘ ʦʜʠʥ ʙʠʦʪʠʧ. ʇʝʨʝʟʠʤʦʚʘʣʦ 40 ʙʠʦʪʠʧʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 61 %
ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʇʝʨʝʟʠʤʦʚʢʘ ʚ ʩʨʝʜʥʝʤ ʥʘ ʦʜʠʥ ʙʠʦʪʠʧ (ʪ. ʝ. ʢʦʣʠ-
ʯʝʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢʣʦʥʦʚ ʚ ʙʠʦʪʠʧʝ) ʙʳʣʘ ʥʠʟʢʦʡ ʠ ʩʦʩʪʘʚʠʣʘ 16 %.
ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ ʥʘʙʣʶʜʘʣʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʩʪʘʚʰʠ-
ʤʠʩʷ ʙʠʦʪʠʧʘʤʠ ʧʦ ʤʦʨʬʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ (ʬʦʨʤʘ ʢʫʩʪʘ,
ʧʦʣʦʞʝʥʠʝ ʣʠʩʪʴʝʚ, ʚʦʩʢʦʚʦʡ ʥʘʣʝʪ, ʥʘʩʪʫʧʣʝʥʠʝ ʢʦʣʦʰʝʥʠʷ ʠ ʮʚʝʪʝʥʠʷ).
ʇʨʠ ʦʮʝʥʢʝ ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʧʝʨʝʦʧʳʣʝʥʠʶ ʚʳʜʝʣʝʥʦ 10 ʙʠʦʪʠʧʦʚ (15 % ʦʪ
ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ).
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ʊʘʙʣʠʮʘ 1
ʇʦʣʫʯʝʥʠʝ ʢʣʦʥʦʚ ʧʦʧʫʣʷʮʠʠ ʈʫʤʙʘ, ʰʪ. (2020…2021 ʛʛ.)

ʕʪʘʧ ɼʘʪʘ
ʂʦʣʠʯʝʩʪʚʦ

(ʚʩʝʛʦ)
ʂʦʣʠʯʝʩʪʚʦ ʢʣʦʥʦʚʳʭ
ʯʘʩʪʝʡ ʥʘ ʦʜʠʥ ʙʠʦʪʠʧ

ʙʠʦʪʠʧʦʚ ʢʣʦʥʦʚ ʩʨʝʜʥʝʝ ʣʠʤʠʪʳ

1-ʝ ʢʣʦʥʠʨʦʚʘʥʠʝ 25 ʠʶʥʷ 2020 ʛ. 66 252 3,8 2…8
2-ʝ ʢʣʦʥʠʨʦʚʘʥʠʝ 15 ʠʶʣʷ 2020 ʛ. 66 573 8,7 2…20
ɿʘ 2 ʵʪʘʧʘ ʢʣʦʥʠʨʦʚʘʥʠʷ 66 825 12,5 4…27
ʇʦʜʩʯʝʪ ʨʘʩʪʝʥʠʡ
ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ 21 ʘʧʨʝʣʷ 2021 ʛ. 40 122 3,1 1…11

ʆʮʝʥʢʘ ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ
ʢ ʧʝʨʝʦʧʳʣʝʥʠʶ 12 ʤʘʷ 2021 ʛ. 10 39 3,9 1…8

ɼʣʷ ʧʝʨʝʦʧʳʣʝʥʠʷ ʙʳʣʦ ʧʦʜʦʙʨʘʥʦ 19 ʧʘʨ ʢʣʦʥʦʚ. ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ
ʧʦʜʙʦʨʘ ʧʘʨ ʙʳʣʦ ʚʥʝʰʥʝʝ ʩʭʦʜʩʪʚʦ ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʟ-
ʚʠʪʠʝ. ʇʦʩʣʝ ʩʦʩʪʘʚʣʝʥʠʷ ʧʘʨ ʜʣʷ ʧʝʨʝʦʧʳʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ
ʦʮʝʥʢʫ ʬʝʥʦʪʠʧʘ ʨʘʩʪʝʥʠʡ-ʢʣʦʥʦʚ (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ʄʦʨʬʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʦʥʦʚ ʧʦʧʫʣʷʮʠʠ ʈʫʤʙʘ (2021 ʛ.)

ˉ
ʙʠ
ʦʪ
ʠʧ
ʘ ʂʣʦʥʦʚ

ʥʘ
ʙʠʦʪʠʧ,
ʰʪ.

ʇʝʨʝʟʠ-
ʤʦʚʢʘ,

%

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ɼʘʪʘ ʥʘʩʪʫʧʣʝʥʠʷ

ʚʦʩʢʦʚʦʡ
ʥʘʣʝʪ

ʬʦʨʤʘ
ʢʫʩʪʘ*

ʧʦʣʦʞʝʥʠʝ ʣʠ-
ʩʪʴʝʚ ʢʦʣʦʰʝʥʠʷ ʮʚʝʪʝʥʠʷ

16 8 53
ʉʨʝʜʥʠʡ

ʩ ɺʝʨʪʠʢʘʣʴʥʦʝ 5…9 ʠʶʥʷ 11…14 ʠʶʥʷ
17 4 44 ʩ ʇʦʥʠʢʣʦʝ 10…13 ʠʶʥʷ 14…15 ʠʶʥʷ
18 1 6 ʉʠʣʴʥʳʡ ʧʨ

ɺʝʨʪʠʢʘʣʴʥʦʝ
31 ʤʘʷ 7 ʠʶʥʷ

19 6 40

ʉʨʝʜʥʠʡ

ʧʨ 10…12 ʠʶʥʷ 14…15 ʠʶʥʷ
26 4 22 ʧʨ ʇʦʥʠʢʣʦʝ 10…12 ʠʶʥʷ 14 ʠʶʥʷ
36 5 63 ʧʨ ɺʝʨʪʠʢʘʣʴʥʦʝ 31 ʤʘʷ…7 ʠʶʥʷ 7…11 ʠʶʥʷ
42 5 25 ʧʨ ʇʦʥʠʢʣʦʝ 8…13 ʠʶʥʷ 14…16 ʠʶʥʷ
43 2 13

ʉʠʣʴʥʳʡ
ʩ ɺʝʨʪʠʢʘʣʴʥʦʝ 7…11 ʠʶʥʷ 9…13 ʠʶʥʷ

52 2 18 ʩ
ʇʦʥʠʢʣʦʝ

7 ʠʶʥʷ 11 ʠʶʥʷ
56 2 12 ʉʨʝʜʥʠʡ ʧʨ 10 ʠʶʥʷ 11, 15 ʠʶʥʷ

*ʩ – ʩʦʤʢʥʫʪʘʷ, ʧʨ – ʧʨʦʤʝʞʫʪʦʯʥʘʷ

ɺ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʙʠʦʪʠʧʘ ʥʝ ʥʘʙʣʶʜʘʣʠ ʨʝʟʢʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ
ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʣʦʥʘʤʠ. ʇʨʝʦʙʣʘʜʘʣʠ ʙʠʦʪʠʧʳ ʩʦ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʚʦʩʢʦʚʦʛʦ
ʥʘʣʝʪʘ ʥʘ ʨʘʩʪʝʥʠʷʭ, ʩ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʬʦʨʤʦʡ ʢʫʩʪʘ. ʇʦ ʧʨʠʟʥʘʢʫ ʧʦʣʦʞʝʥʠʷ
ʣʠʩʪʴʝʚ ʙʠʦʪʠʧʳ ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ 2 ʨʘʚʥʳʝ ʛʨʫʧʧʳ. ʆʜʥʘʢʦ ʙʳʣʠ ʚʳʨʘʞʝʥʥʳʝ
ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʣʦʥʘʤʠ ʦʜʥʦʛʦ ʙʠʦʪʠʧʘ ʧʦ ʜʘʪʘʤ ʥʘʩʪʫʧʣʝʥʠʷ ʢʦʣʦʰʝʥʠʷ ʠʣʠ
ʮʚʝʪʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʧʦ ʜʘʪʘʤ ʥʘʩʪʫʧʣʝʥʠʷ ʢʦʣʦʰʝʥʠʷ ʙʳʣʠ
ʫ ʢʣʦʥʦʚ ʙʠʦʪʠʧʘ ˉ 36 (ʜʦ 8 ʜʥʝʡ) ʠ ˉ 42 (ʜʦ 6 ʜʥʝʡ). ʅʘʠʙʦʣʝʝ ʨʘʥʥʝʝ ʢʦʣʦʰʝ-
ʥʠʝ (31 ʤʘʷ) ʠ ʮʚʝʪʝʥʠʝ (7 ʠʶʥʷ) ʦʪʤʝʯʝʥʦ ʫ ʢʣʦʥʦʚ ˉ 18(1)-1 ʠ ˉ 36(5)-5.
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ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʣʦʥʦʚʳʭ
ʧʦʪʦʤʩʪʚ ʦʪ ʧʝʨʝʦʧʳʣʝʥʠʷ ʢʘʞʜʦʡ ʧʘʨʳ ʢʣʦʥʦʚ. ʋʩʣʦʚʠʷ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʡ
ʚʝʛʝʪʘʮʠʠ 2022 ʛ. ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʨʦʷʚʣʝʥʠʶ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ
ʤʝʞʜʫ ʧʦʪʦʤʩʪʚʘʤʠ, ʢʨʦʤʝ ʜʘʪ ʥʘʩʪʫʧʣʝʥʠʷ ʢʦʣʦʰʝʥʠʷ. ʌʘʟʘ ʢʦʣʦʰʝʥʠʷ ʫ ʚʩʝʭ
ʧʦʪʦʤʩʪʚ ʦʪʤʝʯʝʥʘ 17…18 ʠʶʥʷ. ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʣʦ-
ʥʦʚʳʭ ʧʦʪʦʤʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.

ʊʘʙʣʠʮʘ 3
ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʦʥʦʚʳʭ ʧʦʪʦʤʩʪʚ

ʧʦʧʫʣʷʮʠʠ ʈʫʤʙʘ (2021…2022 ʛ.)

ˉ ʢʣʦʥʦʚʦʛʦ
ʧʦʪʦʤʩʪʚʘ

ʋʨʦʞʘʡ-
ʥʦʩʪʴ,
ʛ/ʤ2

ɿʠʤʦʩʪʦʡ-
ʢʦʩʪʴ,
ʙʘʣʣ

ɻʉ,
ʰʪ./ʤ2

ʇʂ,
ʰʪ.

ʋʇ,
ʙʘʣʣ

ɺʳʩʦʪʘ
ʨʘʩʪʝ-
ʥʠʷ, ʩʤ

ɺʉ,
ʙʘʣʣ

ʏʠʩʣʦ
ʧʘʜʝʥʠʷ,

ʩ

ʄʘʩʩʘ
1000 ʟʝ-
ʨʝʥ, ʛ

16(8)-1/17(4)-1 434 7 441 7,6 3,6 112 3 237 31,6
16(8)-2/17(4)-2 328 5 309 10,3 3,6 131 3 255 33,6
16(8)-3/19(6)-1 570 6 536 10,3 3,6 136 3 179 34,1
16(8)-4/19(6)-2 598 8 943 13,1 3,6 137 4 211 32,9
16(8)-5/26(4)-1 578 7 651 10,5 5,4 129 3 229 31,2
16(8)-6/26(4)-2 756 9 807 10,9 5,4 143 3 247 32,2
16(8)-7/52(2)-1 968 8 574 8,7 7,2 139 4 265 32,7
16(8)-8/52(2)-2 838 8 651 9,3 7,2 139 4 279 32,1
17(4)-3/19(6)-3 714 9 543 9,7 3,6 155 4 130 36,4
17(4)-4/19(6)-4 760 8 486 7,6 3,6 137 4 124 36,0
19(6)-5/56(2)-1 710 8 486 9,1 5,4 136 3 105 36,8
19(6)-6/56(2)-2 774 8 639 9,4 7,2 149 4 99 36,9
36(5)-1/42(5)-1 842 7 487 8,4 9 129 3 182 33,8
36(5)-2/42(5)-2 1008 8 585 7,7 9 128 4 222 34,0
26(4)-3/43(2)-1 706 6 346 7,2 9 131 4 168 37,3
26(4)-4/43(2)-2 932 6 437 8,4 7,2 136 3 189 36,8
36(5)-3/42(5)-3 846 7 636 10,6 9 131 3 191 35,1
36(5)-4/42(5)-4 454 7 296 18,5 9 124 3 113 39,7
36(5)-5/18(1)-1 988 8 662 9,2 9 142 3 212 33,4

ʍʩʨ ±Sx 727±44 7,4±0,2 553±37 9,8±0,6 6,3±0,5 135±2 3,4±0,1 191±13 34,6±0,5
CV, % 27 14 29 26 36 7 15 29 7

ʇʨʠʤʝʯʘʥʠʝ: ɻʉ – ʛʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ; ʇʂ – ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ: ʋʇ –
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ: ɺʉ – ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʩʪʝʙʣʝʩʪʦʷ

ɺ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʢʣʦʥʦʚʳʝ ʧʦʪʦʤʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʳʩʦʢʠʤʠ
ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʠʤʦʩʪʦʡʢʦʩʪʠ, ʛʫʩʪʦʪʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, ʯʠʩʣʘ ʧʘʜʝʥʠʷ;
ʚʳʰʝ ʩʨʝʜʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʦʣʝʛʘʥʠʶ, ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʴʶ ʟʝʨʥʘ. ʂʣʦʥʦ-
ʚʳʝ ʧʦʪʦʤʩʪʚʘ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʠ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ, ʛʫʩʪʦʪʝ ʧʨʦ-
ʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʩʪʦʩʪʠ, ʯʠʩʣʫ ʧʘʜʝ-
ʥʠʷ. ʉʨʝʜʥʷʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʙʳʣʘ ʩʚʦʡʩʪʚʝʥʥʘ ʜʣʷ ʟʠʤʦʩʪʦʡʢʦʩʪʠ ʠ
ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʩʪʝʙʣʝʩʪʦʷ. ʉʣʘʙʦ ʚʘʨʴʠʨʦʚʘʣʠ ʢʣʦʥʦʚʳʝ ʧʦʪʦʤʩʪʚʘ ʧʦ ʚʳʩʦʪʝ
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ʨʘʩʪʝʥʠʡ ʠ ʤʘʩʩʝ 1000 ʟʝʨʝʥ. ʅʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʪʦʤʩʪʚ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʣʠʷʣʠ
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʣʝʛʘʥʠʶ (r = 0,57) ʠ ʟʠʤʦʩʪʦʡʢʦʩʪʴ (r = 0,50). ɼʣʷ ʚʩʝʭ
ʧʦʪʦʤʩʪʚ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʩʪʝʙʣʝʩʪʦʷ.
ʇʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʧʦʪʦʤʩʪʚʘ ʦʪʥʦʩʠʣʠʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʚʳ-ʩʦ-
ʢʠʭ (13 ʧʦʪʦʤʩʪʚ) ʠ ʧʦʣʫʢʦʨʦʪʢʦʩʪʝʙʝʣʴʥʳʭ (5 ʧʦʪʦʤʩʪʚ). ʇʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ
ʧʦʣʝʛʘʥʠʶ ʧʦʪʦʤʩʪʚʘ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʩʣʘʙʦʫʩʪʦʡʯʠʚʳʝ (6 ʧʦʪʦʤʩʪʚ), ʩʨʝʜʥʝ-
ʫʩʪʦʡʯʠʚʳʝ (7 ʧʦʪʦʤʩʪʚ) ʠ ʚʳʩʦʢʦʫʩʪʦʡʯʠʚʳʝ (6 ʧʦʪʦʤʩʪʚ).

ɼʣʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʳʜʝʣʝʥʳ ʢʣʦʥʦʚʳʝ ʧʦʪʦʤʩʪʚʘ 16(8)-7/52(2)-1,
36(5)-2/42(5)-2, 26(4)-4/43(2)-2, 36(5)-5/18(1)-1 ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʞʘʡʥʦʩʪʠ
932…1008 ʛ/ʤ2, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʣʝʛʘʥʠʶ 7,2…9 ʙʘʣʣʦʚ, ʟʠʤʦʩʪʦʡʢʦʩʪʠ –
6…8 ʙʘʣʣʦʚ, ʤʘʩʩʳ 1000 ʟʝʨʝʥ – 32,7…36,8 ʛ, ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ – 128…142 ʩʤ,
ʯʠʩʣʘ ʧʘʜʝʥʠʷ – 189…265 ʩ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʢʣʦʥʠ-
ʨʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʨʞʠ ʧʦʣʫʯʝʥ ʥʦʚʳʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ
ʠʟʫʯʝʥʠʷ ʢʣʦʥʦʚʳʭ ʧʦʪʦʤʩʪʚ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʬʝʥʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ʇʨʠ ʵʪʦʤ ʢʣʦʥʦʚʳʝ
ʧʦʪʦʤʩʪʚʘ ʠʤʝʣʠ ʩʨʝʜʥʶʶ ʠ ʚʳʩʦʢʫʶ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ
ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.
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ʆʮʝʥʢʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʣʦʩʘ ʧʦʙʝʛʦʚ
ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ ʦʟʠʤʦʡ ʨʞʠ

ɽ. ɸ. ʇʩʘʨʝʚʘ
ʌʝʜʝʨʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ

ʠʤʝʥʠ ʅ. ɺ. ʈʫʜʥʠʮʢʦʛʦ,
ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʦʨʷʜʢʘ ʦʙʨʘʟʦ-
ʚʘʥʠʷ ʧʦʙʝʛʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʩʘ ʦʟʠʤʦʡ ʨʞʠ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʦʨ-
ʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʣʦʩʴʝʚ: ʜʣʠʥʳ, ʚʝʩʘ ʠ ʧʣʦʪʥʦʩʪʠ ʢʦʣʦʩʘ, ʢʦʣʠʯʝʩʪʚʘ ʢʦ-
ʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʠ ʨʘʩʯʝʪʥʦʡ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʢʦʣʦʩʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ
ʧʦʙʝʛʘʭ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2017 ʠ 2019 ʛʦʜʫ, ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 20 ʨʘʩʪʝʥʠʡ ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʠ 30 ʨʘʩʪʝʥʠʡ
ʩʦʨʪʘ ʃʠʢʘ, ʚʟʷʪʳʭ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. ʋ ʨʘʩʪʝʥʠʡ ʠʩ-
ʩʣʝʜʦʚʘʥʳ ʢʦʣʦʩʴʷ ʩ ʜʚʘʜʮʘʪʠ ʧʦʨʷʜʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʙʝʛʦʚ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ
ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʣʠʯʠʝ ʤʘʪʨʠʘʢʘʣʴʥʦʡ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʢʦʣʦʩʴʝʚ ʫ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ
ʧʦʨʷʜʢʘ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʥʳ
ʢʦʣʦʩʘ, ʯʠʩʣʘ ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʤʘʩʩʳ ʟʝʨʥʘ, ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ
ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʧʦʙʝʛʦʚ. ʆʪʤʝʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʫ
ʧʦʙʝʛʦʚ ʧʝʨʚʳʭ, ʩʨʝʜʥʠʭ ʠ ʧʦʩʣʝʜʥʠʭ ʧʦʨʷʜʢʦʚ. ʆʪ ʧʝʨʚʦʛʦ ʢ ʜʚʘʜʮʘʪʦʤʫ ʧʦʨʷʜʢʫ ʫ ʦʙʦʠʭ
ʩʦʨʪʦʚ ʜʣʠʥʘ ʢʦʣʦʩʘ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘ 25…32 %, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ
ʚ ʢʦʣʦʩʝ – ʥʘ 8…10 ʢʦʣʦʩʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ – ʥʘ 30…49 %, ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ
ʩʥʠʟʠʣʩʷ ʚ 4 ʨʘʟʘ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ – ʚ 2 ʨʘʟʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ
ʜʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ «ʧʦʨʷʜʦʢ ʧʦʙʝʛʘ» ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʩʘ ʩʦʩʪʘʚʠʣʘ
20…40 %. ʇʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʥʘ ʧʦʙʝʛʘʭ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʣʘʩʴ
(2,6…3,2 ʫ ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʠ 2,4…2,6 ʫ ʩʦʨʪʘ ʃʠʢʘ). ʅʘʠʙʦʣʴʰʝʝ ʚʘʨʴʠ-
ʨʦʚʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʷʜʢʘ ʧʦʙʝʛʦʚ ʦʪʤʝʯʝʥʦ ʫ ʧʨʠʟʥʘʢʦʚ ʤʘʩʩʘ 1000 ʟʝʨʝʥ
ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 20…36 %), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʠʣʴʥʦʤ ʚʣʠʷʥʠʠ
ʬʘʢʪʦʨʘ ʧʦʨʷʜʢʘ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʵʪʠ ʧʨʠʟʥʘʢʠ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʥʦ-
ʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ
ʘʥʘʣʠʟʘ ʨʝʢʦʤʝʥʜʫʝʤ ʙʨʘʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʣʦʩʴʷ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʧʦʙʝʛʦʚ, ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʧʣʦʪʥʦʩʪʴ
ʢʦʣʦʩʘ, ʜʣʠʥʘ ʢʦʣʦʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ, ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʦʩʘ, ʩʪʨʫʢ-
ʪʫʨʘ ʢʦʣʦʩʘ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ

Assessment of morphometric parameters of the ear in different
order shoots of winter rye

E. A. Psareva
Federal Agricultural Research Center of the North-East

named N. V. Rudnitsky,
Kirov, Russian Federation

Abstract: The article presents the results of studying the influence of the order of shoot
formation on the structure of the ear of winter rye. The morphometric parameters of the ears
formed on shoots of different order were compared: the length, weight and density of the ear, the
number of spikelets and grains in the ear and the estimated mass of 1000 grains from the ear.
The studies were conducted in 2017 and 2019, the material for the study was 20 plants of the
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Falenskaya universalnaya variety and 30 plants of the Lika variety taken from the breeding
nursery of the FARC of the North-East. In plants, ears from twenty orders of shoot formation
were studied. The conducted studies have confirmed the presence of matrix heterogeneity of ears
from shoots of different order of formation. A significant gradual decrease in the indicators of the
ear length, the number of spikelets and grains in the ear, the weight of the grain, the mass of 1000
grains as the sequence number of shoots increases was revealed. There was a significant difference
in the values of these signs in the shoots of the first, middle and last orders. From the first to the
twentieth order, in both varieties, the length of the ear decreased by 25…32 %,
the number of spikelets in the ear – by 8…10 spikelets, the number of grains – by 30…49 %, the
weight of grain from the ear decreased by 4 times, the mass of 1000 grains – by 2 times. According
to the results of the dispersion analysis, the share of the influence of the "the order of shoot" factor
on the ear structure indicators was 20…40 %. The density of the ear on shoots of different orders
did not change significantly (2.6-3.2 in the Falenskaya universalnaya variety and 2.4…2.6 in the
Lika variety). The greatest variation, depending on the order of shoots, was observed in the signs
of the mass of 1000 grains and the weight of the grain from the ear (coefficient of variation
20…36 %), which indicates a strong influence of the factor of the order of shoot formation
on these signs. To exclude the influence of heterogeneity on morphometric indicators during struc-
tural analysis, we recommend taking ears of the same order for research.

Keywords: heterogeneity of shoots, weight of grain from ear, density of ear, length of ear,
number of grains, number of spikelets, structure of ear, mass of 1000 grains

ʆʟʠʤʘʷ ʨʦʞʴ – ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚʦʟʜʝʣʳ-
ʚʘʝʤʳʭ ʥʘ ʩʝʚʝʨʝ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ. ʈʦʩʪ ʩʧʨʦʩʘ ʥʘ ʟʝʨʥʦ ʚ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʭ
ʠ ʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ [1…3]. ʋʨʦʞʘʡʥʦʩʪʴ – ʩʣʦʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʢʣʘ-
ʜʳʚʘʝʪʩʷ ʠʟ ʩʫʤʤʘʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ. ɺʘʞʥʘʷ ʨʦʣʴ ʧʨʠ ʵʪʦʤ
ʦʪʚʝʜʝʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʣʦʩʘ (ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʤʘʩʩʘ
1000 ʟʝʨʝʥ) [4, 5]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʨʞʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ
ʠʥʪʝʥʩʠʚʥʦʤʫ ʢʫʱʝʥʠʶ. ʀʟ-ʟʘ ʥʝʦʜʠʥʘʢʦʚʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʤʠ
ʚʝʱʝʩʪʚʘʤʠ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ ʤʘʪ-
ʨʠʘʢʘʣʴʥʦʡ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʢʦʣʦʩʴʝʚ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ. ʂʦʣʦʩʴʷ
ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʦʙʳʯʥʦ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ, ʘ ʟʝʨʥʦ ʚ ʥʠʭ ʢʨʫʧʥʝʝ [3, 6, 7].
ɺ ʩʝʣʝʢʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʨʷʜʦʢ ʧʦʙʝʛʦʚ ʟʘʯʘʩʪʫʶ
ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙ-
ʭʦʜʠʤʦ ʚʳʷʚʠʪʴ, ʢʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʩʘ ʥʘʠʙʦʣʝʝ ʟʘʚʠʩʠʤʳ ʦʪ ʧʦ-
ʨʷʜʢʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʙʝʛʦʚ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʦʨʷʜʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʙʝʛʘ ʥʘ ʧʦ-
ʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʩʘ. ʀʩʭʦʜʷ ʠʟ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘ-
ʜʘʯʠ: ʦʧʨʝʜʝʣʠʪʴ ʠ ʩʨʘʚʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʣʦ-
ʩʴʝʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʙʝʛʘʭ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ (ʜʣʠʥʘ, ʤʘʩʩʘ ʠ ʧʣʦʪʥʦʩʪʴ
ʢʦʣʦʩʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ), ʠ ʤʘʩʩʫ 1000 ʟʝʨʝʥ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 20 ʨʘʩʪʝʥʠʡ
ʦʟʠʤʦʡ ʨʞʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʫʨʦʞʘʷ 2017 ʛ. ʠ
30 ʨʘʩʪʝʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʦʨʪʘ ʃʠʢʘ ʫʨʦʞʘʷ 2019 ʛ., ʦʪʦʙʨʘʥʥʳʭ ʚ ʩʝʣʝʢʮʠ-
ʦʥʥʦʤ ʧʠʪʦʤʥʠʢʝ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɸʅʎ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. ʇʦʙʝʛʠ, ʧʦ ʤʝʨʝ ʚʳ-
ʭʦʜʘ ʢʦʣʦʩʴʝʚ ʠʟ ʬʣʘʛʦʚʳʭ ʣʠʩʪʴʝʚ, ʤʘʨʢʠʨʦʚʘʣʠ ʧʦ ʧʦʨʷʜʢʫ (ʚ ʦʧʳʪʝ ʠʟʫʯʝʥʦ
20 ʧʦʨʷʜʢʦʚ). ʈʘʩʪʝʥʠʷ ʫʙʨʘʥʳ ʚ ʬʘʟʝ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ, ʜʘʣʴʥʝʡʰʠʝ
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʠʥʫ ʢʦʣʦʩʘ ʠʟʤʝʨʷʣʠ
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ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ; ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʥʘʭʦʜʠʣʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʢʦʣʦʩʢʦʚ
ʙʝʟ ʦʜʥʦʛʦ ʢʦʣʦʩʢʘ ʢ ʜʣʠʥʝ ʢʦʣʦʩʘ; ʤʘʩʩʫ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʚʝʩʘʭ ɺʃʂʊ-500ʄ; ʤʘʩʩʫ 1000 ʟʝʨʝʥ – ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ. ʂʦʵʬʬʠʮʠ-
ʝʥʪ ʚʘʨʠʘʮʠʠ ʨʘʩʩʯʠʪʘʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Microsoft Office Excel 2007.
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦ-
ʛʨʘʤʤ AGROS (ʚʝʨʩʠʷ 2.07).

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ
ʥʘʣʠʯʠʝ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʢʦʣʦʩʴʝʚ ʫ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ ʦʙʨʘʟʦʚʘʥʠʷ.
ɺʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʥʘ ʢʦ-
ʣʦʩʘ, ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʤʘʩʩʘ ʟʝʨʥʘ, ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʧʦ ʤʝʨʝ ʫʚʝ-
ʣʠʯʝʥʠʷ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʧʦʙʝʛʦʚ (ʨʠʩ. 1, 2).

ʈʠʩ.1. ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʩʘ ʫ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ
ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ

ʈʠʩ. 2. ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʩʘ
ʫ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ ʩʦʨʪʘ ʃʠʢʘ

ɼʣʠʥʘ ʢʦʣʦʩʘ ʦʪ ʧʝʨʚʦʛʦ ʢ ʜʚʘʜʮʘʪʦʤʫ ʧʦʨʷʜʢʫ ʩʥʠʟʠʣʘʩʴ ʥʘ 32 %
(ʥʘ 4,7 ʩʤ) ʫ ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʠ ʥʘ 25 % (ʥʘ 3,1 ʩʤ) ʫ ʩʦʨʪʘ ʃʠʢʘ.
ʊʘʢ, ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʜʣʠʥʳ ʢʦʣʦʩʘ ʥʘ 1,5 ʩʤ ʥʘʙʣʶʜʘʣʦʩʴ ʫʞʝ ʦʪ ʧʝʨʚʦʛʦ
ʢ ʰʝʩʪʦʤʫ ʧʦʨʷʜʢʫ, ʦʪ ʰʝʩʪʦʛʦ ʢ ʜʝʚʷʪʦʤʫ, ʦʪ ʜʝʚʷʪʦʛʦ ʢ ʜʝʚʷʪʥʘʜʮʘʪʦʤʫ ʫ
ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʩʦʨʪʘ ʃʠʢʘ ʜʣʠʥʘ ʢʦʣʦʩʘ ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʣʘʩʴ ʦʪ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (12,6 ʩʤ) ʢ ʪʨʠʥʘʜʮʘʪʦʤʫ (10,6 ʩʤ), ʠ
ʦʪ ʪʨʠʥʘʜʮʘʪʦʛʦ ʢ ʜʝʚʷʪʥʘʜʮʘʪʦʤʫ (9,2 ʩʤ).
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ʂʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ ʩʦʢʨʘʪʠʣʦʩʴ ʦʪ ʧʝʨʚʦʛʦ ʢ ʧʦʩʣʝʜʥʝʤʫ
ʧʦʨʷʜʢʫ ʫ ʦʙʦʠʭ ʩʦʨʪʦʚ ʥʘ 8…10 ʢʦʣʦʩʢʦʚ (ʥʘ 24 %). ʋ ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ
ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʩʢʦʚ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʩ 41 ʰʪʫʢʠ ʫ ʧʝʨʚʦʛʦ
ʧʦʨʷʜʢʘ ʜʦ 34 – ʫ ʩʝʜʴʤʦʛʦ ʧʦʨʷʜʢʘ ʠ ʜʦ 30 ʢʦʣʦʩʢʦʚ ʫ ʜʝʚʷʪʥʘʜʮʘʪʦʛʦ ʧʦʨʷʜʢʘ.
ʋ ʩʦʨʪʘ ʃʠʢʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʥʘ 4 ʢʦʣʦʩʢʘ ʦʪʤʝʯʘʣʦʩʴ ʦʪ ʧʝʨʚʳʭ ʪʨʝʭ
ʧʦʨʷʜʢʦʚ ʢ ʜʚʝʥʘʜʮʘʪʦʤʫ ʧʦʨʷʜʢʫ ʠ ʦʪ ʜʚʝʥʘʜʮʘʪʦʛʦ ʢ ʜʝʚʷʪʥʘʜʮʘʪʦʤʫ ʠ
ʜʚʘʜʮʘʪʦʤʫ ʧʦʨʷʜʢʘʤ.

ʂʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʦʪ ʧʝʨʚʦʛʦ ʢ ʧʦʩʣʝʜʥʝʤʫ ʧʦʨʷʜʢʫ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 49 %
ʫ ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʠ ʥʘ 30 % ʫ ʩʦʨʪʘ ʃʠʢʘ. ʇʨʠ ʵʪʦʤ ʩʥʠʞʝʥʠʝ
ʢʦʣʠʯʝʩʪʚʘ ʟʝʨʝʥ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʠ ʥʝʣʠʥʝʡʥʳʤ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʙʱʝʡ
ʪʝʥʜʝʥʮʠʠ ʫʤʝʥʴʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʨʷʜʢʘʤ ʧʦʙʝʛʦʚ. ʋ ʩʦʨʪʘ
ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʝʨʚʳʝ ʜʚʘ ʧʦʨʷʜʢʘ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʜʦʩʪʦ-
ʚʝʨʥʦ ʧʨʝʚʳʰʘʣʠ ʦʩʪʘʣʴʥʳʝ ʥʘ 11 ʠ ʙʦʣʝʝ ʟʝʨʝʥ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ
ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʧʦʨʷʜʢʦʚ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʩʨʝʜʥʠʭ ʧʦʨʷʜʢʦʚ.
ʋ ʩʦʨʪʘ ʃʠʢʘ ʢʦʣʠʯʝʩʪʚʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʩ ʧʝʨʚʦʛʦ ʧʦ ʦʜʠʥʥʘʜʮʘʪʳʡ ʧʦʨʷʜʦʢ
ʙʳʣʦ 52…55, ʩ ʜʚʝʥʘʜʮʘʪʦʛʦ ʧʦ ʯʝʪʳʨʥʘʜʮʘʪʳʡ – 46…48, ʩ ʧʷʪʥʘʜʮʘʪʦʛʦ ʧʦ
ʜʚʘʜʮʘʪʳʡ – 36…41.

ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʧʦʩʣʝʜʥʠʭ ʧʦʨʷʜʢʦʚ (0,5…0,6 ʛ) ʧʦ ʩʨʘʚʥʝʥʠʶ
ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʙʝʛʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (2,0…2,3 ʛ) ʚ ʦʧʳʪʝ ʩʥʠʟʠʣʩʷ ʚ 4 ʨʘʟʘ.
ʋ ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʚ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʷ ʤʘʩʩʳ ʟʝʨʥʘ ʥʘ 0,3…0,4 ʛ
ʩ ʢʦʣʦʩʴʝʚ ʩ ʰʝʩʪʦʛʦ ʧʦ ʜʝʩʷʪʳʡ ʧʦʨʷʜʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʩʦʡ ʟʝʨʥʘ ʩ ʧʝʨʚʦʛʦ
ʧʦ ʪʨʝʪʠʡ ʧʦʨʷʜʦʢ, ʠ ʧʦʚʪʦʨʥʦʝ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʢ ʯʝʪʳʨʥʘʜʮʘʪʦʤʫ
– ʜʚʘʜʮʘʪʦʤʫ ʧʦʨʷʜʢʫ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʦʨʷʜʢʘ ʧʦʙʝʛʦʚ ʚʳʷʚʣʝʥʦ ʧʦʩʪʝ-
ʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ. ʇʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʫ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ
ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 2,6…3,2 ʫ ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ
ʠ 2,4…2,6 ʫ ʩʦʨʪʘ ʃʠʢʘ (ʨʠʩ. 3, 4).

ʈʠʩ. 3.ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʠ ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʫ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ
ʩʦʨʪʘ ʌʘʣʝʥʩʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʨʷʜʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʙʝʛʘ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʨʘʟʚʠ-
ʪʠʷ ʢʦʣʦʩʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʣʠʚʘ ʟʝʨʥʘ. ʇʨʠ ʵʪʦʤ ʢʨʫʧʥʦʩʪʴ ʟʝʨʝʥ ʧʦʩʪʝ-
ʧʝʥʥʦ ʣʠʥʝʡʥʦ ʩʥʠʞʘʝʪʩʷ, ʚ ʠʪʦʛʝ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʧʦʩʣʝʜʥʠʭ ʧʦʨʷʜʢʦʚ (16,6 ʛ
ʫ ʌʘʣʝʥʩʢʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ 16,4 ʛ ʫ ʩʦʨʪʘ ʃʠʢʘ) ʚ 2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʫ ʧʝʨʚʳʭ
ʧʦʨʷʜʢʦʚ (32,9 ʠ 41,1 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦ-
ʢʘʟʘʪʝʣʷ ʥʘ 6 ʛ ʠ ʙʦʣʝʝ ʦʪʤʝʯʝʥʦ ʫ ʦʜʠʥʥʘʜʮʘʪʦʛʦ ʧʦʨʷʜʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨ-
ʚʳʤ ʠ ʫ ʜʚʘʜʮʘʪʦʛʦ ʧʦʨʷʜʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʜʠʥʥʘʜʮʘʪʳʤ.
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ʈʠʩ. 4.ʄʘʩʩʘ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ ʠ ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ ʫ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ ʩʦʨʪʘ ʃʠʢʘ

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʧʦʨʷʜʢʦ-
ʚʦʛʦ ʥʦʤʝʨʘ ʧʦʙʝʛʦʚ, ʜʣʠʥʘ ʢʦʣʦʩʘ, ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ ʚʘʨʴʠʨʦʚʘʣʠ
ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 9…19,8 %. ɺʳʩʦʢʘʷ ʚʘʨʠʘʮʠʷ 20…36 % ʦʪʤʝʯʝʥʘ ʫ ʧʦʢʘʟʘ-ʪʝ-
ʣʝʡ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʠ ʚʝʩ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ
ʬʘʢʪʦʨʘ ʧʦʨʷʜʢʘ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʠʪʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ.

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʣʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ «ʧʦʨʷʜʦʢ
ʧʦʙʝʛʘ» ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʢʦʣʦʩʘ ʩʦʩʪʘʚʠʣʘ 20…40 %. ʂ ʥʘʠʙʦʣʝʝ ʩʪʘ-
ʙʠʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʦʪʥʦʩʠʪʩʷ ʧʣʦʪʥʦʩʪʴ ʢʦʣʦʩʘ.

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʧʳʪʝ ʧʦ-
ʢʘʟʘʣ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʴ ʢʦʣʦʩʴʝʚ ʧʦʙʝʛʦʚ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ. ʋ ʦʙʦʠʭ ʩʦʨʪʦʚ
ʦʟʠʤʦʡ ʨʞʠ ʚʳʷʚʣʝʥʘ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ: ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʡ ʚʝʩʘ
ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʜʣʠʥʳ ʢʦʣʦʩʘ, ʯʠʩʣʘ ʢʦʣʦʩʢʦʚ ʠ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʤʘʩʩʳ 1000 ʟʝʨʝʥ
ʦʪ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʧʦʙʝʛʘ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʟʥʘʯʝʥʠʡ
ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʧʦʙʝʛʦʚ ʧʝʨʚʳʭ, ʩʨʝʜʥʠʭ ʠ ʧʦʩʣʝʜʥʠʭ ʧʦʨʷʜʢʦʚ. ʇʣʦʪʥʦʩʪʴ
ʢʦʣʦʩʘ ʥʘ ʧʦʙʝʛʘʭ ʨʘʟʥʦʛʦ ʧʦʨʷʜʢʘ ʦʩʪʘʚʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦʡ, ʚʘʨʴʠʨʦʚʘʣʘ ʩʣʘʙʦ,
ʟʥʘʯʝʥʠʷ ʝʸ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʤʝʥʷʣʠʩʴ. ʅʘʠʙʦʣʴʰʝʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ
ʦʪ ʧʦʨʷʜʢʘ ʧʦʙʝʛʦʚ ʦʪʤʝʯʝʥʦ ʫ ʧʨʠʟʥʘʢʦʚ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʠ ʚʝʩ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ.
ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ
ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʢʦʤʝʥʜʫʝʤ ʙʨʘʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦ-
ʣʦʩʴʷ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ.
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ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʠ ʩʤʦʨʦʜʠʥʳ ʟʦʣʦʪʠʩʪʦʡ
ʠ ʯʝʨʝʤʫʭʠ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ

ɻ. ɸ. ʈʝʥʛʘʨʪʝʥ
ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,

ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ
ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʦʙʱʝʥʳ ʜʘʥʥʳʝ ʧʦ

ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʝʣʝʢʮʠʠ ʩʤʦʨʦʜʠʥʳ ʟʦʣʦʪʠʩʪʦʡ, ʛʜʝ ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ: ʩʝʣʝʢʮʠʷ ʥʘ
ʫʨʦʞʘʡʥʦʩʪʴ, ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ, ʩʦʟʜʘʥʠʝ ʜʝʩʝʨʪʥʦʛʦ ʩʦʨʪʘ, ʤʘʣʦʩʝʤʷʥʥʦʩʪʴ ʩʦʨʪʘ,
ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʧʝʢʪʠʥʘ, ʢʘʨʦʪʠʥʦʠʜʦʚ, ʩʫʭʦʡ ʦʪʨʳʚ ʠʣʠ
ʧʨʦʯʥʦʩʪʴ ʢʦʞʠʮʳ ʠ ʜʨʫʛʠʝ. ɺ ʩʝʣʝʢʮʠʠ ʯʝʨʝʤʫʭʠ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ̫ ʚʣʷʶʪʩʷ:
ʩʝʣʝʢʮʠʷ ʥʘ ʧʦʟʜʥʝʝ ʮʚʝʪʝʥʠʝ, ʩʘʤʦʧʣʦʜʥʦʩʪʴ, ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ, ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ
ʮʚʝʪʢʦʚ ʚ ʢʠʩʪʠ, ʩʝʣʝʢʮʠʷ ʥʘ ʩʣʘʙʦʨʦʩʣʦʩʪʴ, ʜʝʩʝʨʪʥʦʩʪʴ ʧʣʦʜʦʚ. ʇʦ ʜʘʥʥʳʤ ʢʫʣʴʪʫ-
ʨʘʤ ʧʦʜʦʙʨʘʥʳ ʦʩʥʦʚʥʳʝ ʜʦʥʦʨʳ (ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ) ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʩʦʨʪʦʦʙʨʘʟʝʮ, ɻʦʩʨʝʝʩʪʨ, ʩʘʤʦʧʣʦʜʥʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ

Priority directions of breeding for golden currant and bird cherry
in the North-East of Russia

G. A. Rengarten
Vyatka State Agrotechnological University,

Kirov, Russian Federation
Abstract: Based on literary sources, data were summarized on the main areas of golden

currant breeding, where the main areas are: breeding for productivity, for large fruit, the crea-
tion of a dessert variety, a low-seeded variety, a high content of ascorbic acid, pectin, carotenoids,
dry separation or skin strength and other areas. And in bird cherry breeding, the main directions
are: breeding for late flowering, self-fertility, large-fruitedness, a high number of flowers in the
brush, breeding for short stature, dessert fruit. Based on these cultures, the main donors (genetic
sources) of valuable traits were selected.

Keywords: variety, varietal, state register, fertility, productivity

ʅʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʠ ʩʤʦʨʦʜʠʥʳ ʟʦʣʦʪʠʩʪʦʡ. ʇʨʦʬʝʩʩʦʨʦʤ ɺ.ɺ.ʂʠʯʠ-
ʥʦʡ ʠ ɽ.ɺ. ɺʦʣʦʜʠʥʦʡ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʥʦʚʦʛʦ ʩʦʨʪʘ ʟʦʣʦʪʠʩʪʦʡ ʩʤʦ-
ʨʦʜʠʥʳ: ʫʨʦʞʘʡʥʦʩʪʴ ʥʝ ʥʠʞʝ 5 ʢʛ/ʢʫʩʪ, ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʦʟʨʝʚʘʥʠʝ,
ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ (ʙʦʣʝʝ 2,2 ʛ), ʛʘʨʤʦʥʠʯʥʦʩʪʴ ʚʢʫʩʘ, ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ
ɸ – 5...8 %, ʉ – 150…200 ʤʛ/100 ʛ, ʈ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪ – 400 ʤʛ/100 ʛ. ʈʘʩʩʤʦʪʨʠʤ
ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʜʦʥʦʨʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʵʪʦʡ ʷʛʦʜʥʦʡ ʢʫʣʴʪʫʨʳ [1…2].

ʀʩʪʦʯʥʠʢʦʤ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʩʦʨʪ ʇʣʦʪʥʦʤʷʩʘʷ
– 15,8 ʢʛ ʩ ʢʫʩʪʘ, ʘ ʪʘʢʞʝ ʩʦʨʪʘ ʀʜʘ, ʅʘʭʦʜʢʘ, ɹʘʨʥʘʫʣʴʩʢʘʷ, ʄʫʩʢʘʪ.

ʂʨʫʧʥʦʧʣʦʜʥʦʩʪʴ – ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ
ʩʦʨʪʘ ʩ ʤʘʩʩʦʡ ʧʣʦʜʦʚ ʦʪ 2,0 ʜʦ 2,5 ʛ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ
ʀʟʘʙʝʣʣʫ, ʌʘʪʠʤʫ, ʅʘʭʦʜʢʫ ʠ ɿʘʨʠʥʫ.

ɺʢʫʩ ʷʛʦʜ. ʇʨʠ ʩʝʣʝʢʮʠʠ ʥʘ ʜʝʩʝʨʪʥʳʡ ʚʢʫʩ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ
ʩʦʨʪʘ ʇʦʜʘʨʦʢ ɸʨʠʘʜʥʝ, ʄʝʜʦʚʳʡ ʩʧʘʩ, ʃʷʡʩʘʥ,ʄʫʩʢʘʪ, ɿʥʦʡʥʳʡ ʤʠʨʘʞ, ɿʘ-
ʨʠʥʘ.
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ʉʝʣʝʢʮʠʷ ʥʘ ʤʘʣʦʩʝʤʷʥʥʦʩʪʴ. ʂʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʧʣʦʜʘʭ ʠʟʤʝʥʷʝʪʩʷ
ʦʪ 4 ʜʦ 70 ʰʪ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʤʷʥ ʚ ʷʛʦʜʘʭ ʦʪ 2 ʜʦ 11 %. ɺ ʩʝʣʝʢʮʠʠ
ʥʘ ʤʘʣʦʩʝʤʷʥʥʦʩʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳ ʩʦʨʪʘ ɹʘʨʥʘʫʣʴʩʢʘʷ, ʀʜʘ, ʉʠʙʠʨʢʦʝ ʩʦʣ-
ʥʳʰʢʦ, ʃʝʚʫʰʢʘ, ʇʦʜʘʨʦʢ ɸʨʠʘʜʥʝ.

ʉʝʣʝʢʮʠʷ ʥʘ ʚʠʪʘʤʠʥʥʦʩʪʴ. ʅʘʩʣʝʜʦʚʘʥʠʝ ʧʨʠʟʥʘʢʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ
ʧʦʣʠʛʝʥʥʦ. ɼʦʥʦʨʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʠʪʘʤʠʥʘ ʉ > 100 ʤʛ % –
ɹʘʡʢʘʣʴʩʢʘʷ ʉʠʥʝʚʘ, ɸʣʪʘʨʛʘʥʘ.

ʉʝʣʝʢʮʠʷ ʥʘ ʪʦʚʘʨʥʦʩʪʴ ʧʣʦʜʦʚ (ʩʪʦʡʢʦʩʪʴ ʢ ʨʘʟʨʳʚʫ ʢʦʞʠʮʳ). ʉʦʨʪʘ-
ʜʦʥʦʨʳ ʧʨʦʯʥʦʡ ʢʦʞʠʮʳ ʷʛʦʜ – ʇʦʜʘʨʦʢ ɸʨʠʘʜʥʝ, ʀʟʘʙʝʣʣʘ.

ʉʝʣʝʢʮʠʷ ʥʘ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʷ ʧʝʢʪʠʥʘ – ʠʩʪʦʯʥʠʢʠ ʉʠʙʠʨʩʢʦʝ
ʩʦʣʥʳʰʢʦ (1,8 %), ʇʦʜʘʨʦʢ ɸʨʠʘʜʥʝ (1,9 %), ʃʸʚʫʰʢʘ (2,1 %).

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʣʘʚʦʥʦʠʜʦʚ – ʛʠʙʨʠʜ 3685/13 (ʩʦʜʝʨʞʠʪ ʜʦ 947,2 ʤʛ/
100 ʛ), ʃʝʚʫʰʢʘ ʠ ɹʘʨʥʘʫʣʴʩʢʘʷ – ʙʦʣʝʝ 800 ʤʛ, ʇʦʜʘʨʦʢ ɸʨʠʘʜʥʝ ʜʦ 700 ʤʛ/100 ʛ.

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʘʨʦʪʠʥʦʠʜʦʚ. ʀʩʪʦʯʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʩʦʨʪʘ ʉʠʙʠʨʩʢʦʝ
ʩʦʣʥʳʰʢʦ, ʀʜʘ, ɹʘʨʥʘʫʣʴʩʢʘʷ, ʇʦʜʘʨʦʢ ɸʨʠʘʜʥʝ (9,0…12,0 ʤʛ/100 ʛ).

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʩʤʦʨʦʜʠʥʳ ʟʦʣʦʪʠʩʪʦʡ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ ʩʝʣʝʢʮʠʷ ʥʘ
ʩʘʤʦʧʣʦʜʥʦʩʪʴ [3…8].

ʅʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʠ ʯʝʨʝʤʫʭʠ.
ʉʝʣʝʢʮʠʷ ʥʘ ʧʦʟʜʥʝʝ ʮʚʝʪʝʥʠʝ. ɼʣʷ ʫʭʦʜʘ ʦʪ ʧʦʟʜʥʠʭ ʚʝʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ.

ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʫʶʪ ʚʠʜʦʚʫʶ ʯʝʨʝʤʫʭʫ ʚʠʨʛʠʥʩʢʫʶ ʠ ʩʦʨʪ Nana. ʇʦʣʫ-
ʯʝʥʥʳʝ ʛʠʙʨʠʜʳ ʚʳʩʦʢʦʟʠʤʦʩʪʦʡʢʠ, ʭʦʨʦʰʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʟʝʣʝʥʳʤʠ ʯʝʨʝʥ-
ʢʘʤʠ, ʧʣʦʜʦʥʦʩʷʪ ʦʙʠʣʴʥʦ ʠ ʨʝʛʫʣʷʨʥʦ, ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʢʘʯʝʩʪʚʫ ʧʣʦʜʦʚ.
ʀʭ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ ʜʝʨʝʚʘ. ʀʟ ʥʠʭ ʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ
ʧʝʨʚʳʝ ʜʣʷ ʈʦʩʩʠʠ ʧʠʱʝʚʳʝ ʩʦʨʪʘ ʯʝʨʝʤʫʭʠ.

ʉʝʣʝʢʮʠʷ ʥʘ ʩʘʤʦʧʣʦʜʥʦʩʪʴ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʦʪʙʦʨʳ ʠʟ ʚʠʜʘ
ʯʝʨʝʤʫʭʠ ʚʠʨʛʠʥʩʢʦʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʩʘʤʦʧʣʦʜʥʦʩʪʴʶ,
ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʣʦʜʦʥʦʰʝʥʠʝ ʙʦʣʝʝ ʨʝʛʫʣʷʨʥʦʝ. ʀʟ ʛʠʙʨʠʜʥʳʭ ʩʦʨʪʦʚ ʦʙʳʢʥʦ-
ʚʝʥʥʦʡ ʠ ʚʠʨʛʠʥʩʢʦʡ ʯʝʨʝʤʫʭʦʡ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʦʨʪ ʉʘʤʦʧʣʦʜʥʘʷ.

ʇʣʦʜʳ ʯʝʨʝʤʫʭʠ ʩ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʤʷʢʦʪʴʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ
ʩʫʰʢʠ, ʢʦʤʧʦʪʦʚ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ. ɽʩʪʴ ʢʦʨʨʝʣʷʮʠʷ, ʩʚʷʟʘʥʥʘʷ
ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʥʦ ʩ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʧʣʦʜʦʚ ʠ ʧʦʢʘ ʩʦʨʪʦʚ ʫʨʦ-
ʞʘʡʥʳʭ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʷʛʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ [9…10].

ʉʝʣʝʢʮʠʷ ʥʘ ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʩʝʣʝʢʮʠʶ
ʯʝʨʝʤʫʭʠ ʧʦʟʜʥʝʡ (P. Serotina), ʥʦ ʵʪʦʪ ʚʠʜ ʤʘʣʦʟʠʤʦʩʪʦʝʢ. ɺ ʘʨʝʘʣʘʭ ʩʚʦʝʛʦ
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʙʠʪʘʝʥʠʷ ʦʥ ʜʘʝʪ ʧʣʦʜʳ ʙʦʣʝʝ 2 ʛ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʣʦʜʦʚʘʷ
ʢʫʣʴʪʫʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʷʥʮʘ ʧʪʠʯʴʝʡ ʯʝʨʝʤʫʭʠ – ʢʨʫʧʥʘʷ ʦʪ ɹʦʥʜʘʨʝʚʘ ʠʟ
ʀʨʢʫʪʩʢʘ. ʇʦʣʫʯʝʥ ʚʳʩʦʢʦʧʣʦʜʦʚʠʪʳʡ ʛʠʙʨʠʜ ʏʝʨʝʤʫʭʠ ʘʡʥʩʢʦʡ, ʠʣʠ ʉʴʦʨʠ
(P. Ssiori) ʩ ʯʝʨʝʤʫʭʦʡ ʚʠʨʛʠʥʩʢʦʡ (ʩʦʨʪ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʅʦʚʦʩʪʴ ʏʝʤʘʣʘ),
ʘʚʪʦʨ – ʩʝʣʝʢʮʠʦʥʝʨ ʄ. ʅ. ʄʘʪʶʥʠʥ, ʵʪʦʪ ʩʦʨʪ ʠʤʝʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʟʠ-
ʤʦʩʪʦʡʢʦʩʪʴ ʥʘ ɸʣʪʘʝ.

ʇʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʮʚʝʪʠʡ ʚ ʢʠʩʪʠ. ʏʝʨʝʤʫʭʘ ʉʴʦʨʠ (P. Ssiori),
ʚʠʜ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʦʯʝʥʴ ʢʨʫʧʥʳʝ
ʣʠʩʪʴʷ, ʢʨʘʡ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʩ ʧʠʣʴʯʘʪʦ-ʨʝʩʥʠʪʯʘʪʳʤʠ ʟʫʙʯʠʢʘʤʠ, ʩʦʮʚʝʪʠʷ
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ʜʣʠʥʥʳʝ (ʦʙʳʯʥʦ 90…100 ʮʚʝʪʢʦʚ). ʎʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʠʜʘ – ʧʦʟʜʥʝʝ ʮʚʝʪʝʥʠʝ,
ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ (ʧʣʦʜʳ ʦʙʳʯʥʦ ʦʢʦʣʦ 1 ʛ).

ʉʝʣʝʢʮʠʷ ʥʘ ʩʣʘʙʦʨʦʩʣʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʥʦʨʘ-ʠʩʪʦʯʥʠʢʘ ʩʦʨʪNana,
ʂʨʘʩʥʳʡ ʰʘʪʝʨ, ʚʠʨʛʠʥʩʢʘʷ – ʐʫʙʝʨʪ.

ʉʝʣʝʢʮʠʷ ʥʘ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ – ʩʦʨʪ ʆʣʴʛʠʥʘ ʨʘʜʦʩʪʴ, ʇʘʤʷʪʠ ʉʘʣʘʤʘ-
ʪʦʚʘ [9…10].

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ
ʩʦ ʩʤʦʨʦʜʠʥʦʡ ʟʦʣʦʪʠʩʪʦʡ ʠ ʯʝʨʝʤʫʭʦʡ. ʇʦʜʦʙʨʘʥʳ ʦʩʥʦʚʥʳʝ ʜʦʥʦʨʳ ʮʝʥʥʳʭ
ʧʨʠʟʥʘʢʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʛʝʥʝʪʠ-
ʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʤʫʭʘ ʦʙʳʢʥʦ-
ʚʝʥʥʘʷ ʟʠʤʦʩʪʦʡʢʘʷ, ʨʘʥʴʰʝ ʜʨʫʛʠʭ ʥʘʯʠʥʘʝʪ ʮʚʝʩʪʠ, ʙʣʘʛʦʧʦʣʫʯʥʦ ʨʘʩʪʝʪ ʚ
ʤʝʩʪʘʭ ʩ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ. ɺʠʜʳ ʉʴʦʨʠ ʠ ʚʠʨʛʠʥʩʢʘʷ
ʠʤʝʶʪ ʟʠʤʦʩʪʦʡʢʦʩʪʴ ʥʠʞʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʯʝʨʝʤʫʭʠ. ɺ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢʤʝʞʚʠʜʦʚʫʶ, ʪʘʢ ʠʤʝʞʩʦʨʪʦʚʫʶ ʛʠʙʨʠʜʠʟʘʮʠʶ.
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ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʠ ʨʷʙʠʥʳ ʢʨʘʩʥʦʧʣʦʜʥʦʡ
ʠ ʙʦʷʨʳʰʥʠʢʘ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ

ɻ. ɸ. ʈʝʥʛʘʨʪʝʥ
ɺʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,

ʛ. ʂʠʨʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʥʦʨʳ ʠ ʠʩ-
ʪʦʯʥʠʢʠ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢʫʣʴʪʫʨ ʨʷʙʠʥʳ ʢʨʘʩʥʦʧʣʦʜʥʦʡ ʠ ʙʦʷʨʳʰʥʠʢʘ. ʉʨʝʜʠ
ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʠ ʨʷʙʠʥʳ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ: ʧʣʘʩʪʠʯʥʦʩʪʴ, ʚʳʩʦʢʦʝ ʩʦ-
ʜʝʨʞʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ, ʩʘʤʦʧʣʦʜʥʦʩʪʴ,
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʞʘʚʯʠʥʝ ʠ ʧʣʦʜʦʚʦʡ ʛʥʠʣʠ, ʩʝʣʝʢʮʠʷ ʥʘ ʩʜʝʨʞʘʥʥʳʡ ʨʦʩʪ. ʇʦʜʦʙʨʘʥʳ ʜʦ-
ʥʦʨʳ ʠ ʠʩʪʦʯʥʠʢʠ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʪʝʨʧʢʦʩʪʠ, ʜʦ-
ʥʦʨʳ ʙʦʣʴʰʦʡ ʤʘʩʩʳ ʧʣʦʜʦʚ, ʩʘʤʦʧʣʦʜʥʦʩʪʠ, ʩʢʦʨʦʧʣʦʜʥʦʩʪʠ, ʘʜʘʧʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ
ʧʨʦʜʫʢʮʠʠ. ʇʦ ʙʦʷʨʳʰʥʠʢʫ ʧʦʜʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʚʠʜʳ ʢʘʢ ʠʩʪʦʯʥʠʢʠ
ʧʨʠʟʥʘʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʩʦʨʪʦʚ ʚ ɻʦʩʨʝʝʩʪʨʝ ʈʌ ʦʯʝʥʴ ʤʘʣʦ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʨʪ, ʩʦʨʪʦʦʙʨʘʟʝʮ, ɻʦʩʨʝʝʩʪʨ, ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʩʣʘʙʦʨʦʩʣʦʩʪʴ,
ʩʘʤʦʧʣʦʜʥʦʩʪʴ

Priority areas of breeding for mountain ash and hawthorn
in the North-East of Russia

G. A. Rengarten
Vyatka State Agrotechnological University,

Kirov, Russian Federation

Abstract: On the basis of literary sources, donors and sources of valuable traits were
identified on the culture of mountain ash and hawthorn. Among the main directions of rowan
breeding, it should be noted: plasticity, high content of biologically active compounds, large-
fruiting, self-fertility, resistance to rust and fruit rot, selection for restrained growth. Donors and
sources of valuable traits have been selected for: frost resistance, lack of astringency,
donors of a large mass of fruits, self-fertility, early fertility, adaptability, product quality.
According to hawthorn, the most valuable species have been selected as sources of traits, since
there are very few varieties in the State Register of the Russian Federation.

Keywords: variety, varietal, state register, hardiness, low growth, self-fertility

ʈʷʙʠʥʘ: ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʠ. ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʯʘʩʪʠʯʥʦ ʚʚʝʜʝʥʘ ʚ
ʢʫʣʴʪʫʨʫ. ɽʝ ʢʫʣʴʪʫʨʥʳʝ ʬʦʨʤʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʨʘʟʥʦʚʠʜʥʦʩʪʴ var. edulis Dieck,
ʮʝʥʥʦʡ ʬʦʨʤʦʡ ʷʚʣʷʝʪʩʷ ʫʞʝ ʜʘʚʥʦ ʢʫʣʴʪʠʚʠʨʫʝʤʘʷ ʟʠʤʦʩʪʦʡʢʘʷ ʨʷʙʠʥʘ ʅʝʚʝ-
ʞʠʥʩʢʘʷ, ʧʨʦʠʩʭʦʜʷʱʘʷ ʠʟ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʩʝʣʝʥʠʷ ʅʝʚʝʞʠʥʦ, ɸʥʜʨʝ-
ʝʚʩʢʦʝ, ɸʙʘʙʫʨʦʚʦ). ʋ ʥʝʝ ʩʣʘʜʢʠʝ ʧʣʦʜʳ (ʜʦ 10,5 % ʩʘʭʘʨʘ), ʠʩʧʦʣʴ-ʟʫʝʤʳʝ ʚ
ʣʠʢʝʨʦ-ʚʦʜʦʯʥʦʤ ʠ ʢʦʥʜʠʪʝʨʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺʳʜʝʣʝʥ ʨʷʜ ʩʦʨʪʦʚ, ʧʦʣʫʯʝʥ-
ʥʳʭ ʦʪ ʅʝʚʝʞʠʥʩʢʦʡ ʨʷʙʠʥʳ – ʂʫʙʦʚʘʷ, ʂʨʘʩʥʘʷ, ɾʝʣʪʘʷ ʠ ʜʨ. ʅʝʚʝʞʠʥʩʢʫʶ
ʨʷʙʠʥʫ ʚʳʨʘʱʠʚʘʶʪ ʚ ʀʚʘʥʦʚʩʢʦʡ, ʗʨʦʩʣʘʚʩʢʦʡ, ʂʦʩʪʨʦʤʩʢʦʡ,ʄʦʩʢʦʚʩʢʦʡ, ʃʝ-
ʥʠʥʛʨʘʜʩʢʦʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ. ʃʫʯʰʠʝ ʬʦʨʤʳ
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ʨʷʙʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʦʪʦʙʨʘʥʳ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ɽʚʨʦʧʳ (ʥʘʧʨʠʤʝʨ, ʄʦ-
ʨʘʚʩʢʘʷ ʨʷʙʠʥʘ, ʦʙʥʘʨʫʞʝʥʥʘʷ ʚ ʣʝʩʘʭ ʉʫʜʝʪʩʢʠʭ ʛʦʨ, ʚʳʜʝʣʝʥʘ ʜʘʞʝ ʚ ʨʘʟʥʦ-
ʚʠʜʥʦʩʪʴ – S. aucuparia var. moravica Zengerl.) [1].

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʠʤʦʩʪʦʡʢʠʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ S. sibiriea Hedl. – ʨʷʙʠʥʘ
ʩʠʙʠʨʩʢʘʷ. ɽʝ ʜʝʨʝʚʴʷ ʨʘʩʪʫʪ ʚ ʣʠʩʪʚʝʥʥʳʭ ʠ ʭʚʦʡʥʳʭ ʣʝʩʘʭ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ
ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʧʦ ʚʩʝʡ ʉʠʙʠʨʠ, ʚ ʁ ʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɼʘʣʴʥʝʛʦ ɺʦ-
ʩʪʦʢʘ ʠ ʚ ʄʦʥʛʦʣʠʠ. ʋ ʵʪʦʛʦ ʚʠʜʘ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʝ ʦʢʨʫʛʣʳʝ ʧʣʦʜʳ
(ʜʦ 12 ʤʤ) ʢʨʘʩʥʦʡ ʦʢʨʘʩʢʠ. ʆʜʥʘʢʦ ʦʥʠ ʛʦʨʴʢʠʝ ʠ ʪʝʨʧʢʠʝ, ʚ ʦʩʥʦʚʥʦʤ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʘʨʝʥʴʷ, ʚʠʥʘ ʠ ʫʢʩʫʩʘ. ʃʠʰʴ ʧʦʩʣʝ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʠʭ
ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʚ ʩʚʝʞʝʤ ʚʠʜʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʣʫʯʰʠʝ ʬʦʨʤʳ ʵʪʦʛʦ ʚʠʜʘ
ʟʘʩʣʫʞʠʚʘʶʪ ʚʦʚʣʝʯʝʥʠʷ ʚ ʩʝʣʝʢʮʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʠʤʦʩʪʦʡʢʠʭ ʩʦʨʪʦʚ.

ʅʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʨʘʩʪʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʨʷʙʠʥʳ: S. kamtsehatcensis
Kom. – ʨʷʙʠʥʘ ʢʘʤʯʘʪʩʢʘʷ, S. amurensis Koehne – ʘʤʫʨʩʢʘʷ, S. schneideriana
Koehne – ʐʥʝʡʜʝʨʘ ʠ ʜʨ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʟʠʤʦʩʪʦʡʢʦʩʪʴʶ ʠ ʤʦʛʫʪ ʙʳʪʴ
ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʝʣʝʢʮʠʠ. ʉʨʝʜʠ ʨʘʩʪʝʥʠʡ ʨʷʙʠʥʳ ʢʘʤʯʘʪʩʢʦʡ ʚʩʪʨʝʯʘʶʪʩʷ
ʩʣʘʙʦʨʦʩʣʳʝ ʬʦʨʤʳ. ʕʪʠʤ ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʦʪʣʠʯʘʶʪʩʷ ʪʘʢʞʝ ʨʘʩʪʝʥʠʷ
S. gorodkovii Pojark. (ʨʷʙʠʥʘ ɻʦʨʦʜʢʦʚʘ), ʨʘʩʪʫʱʘʷ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ ʝʚʨʦʧʝʡ-
ʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [1].

ɺ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʊʷʥʴ-ʐʘʥʴ, ʇʘʤʠʨʦ-ɸʣʘʡ,
ʂʦʧʝʪ-ɼʘʛ) ʧʨʦʠʟʨʘʩʪʘʝʪ ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ S. turkestanica (Franch.) Hedl. –
ʨʷʙʠʥʘ ʪʫʨʢʝʩʪʘʥʩʢʘʷ. ʋ ʥʝʝ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʝ (ʜʦ 15ʭ12 ʤʤ) ʦʚʘʣʴʥʳʝ, ʦʨʘʥ-
ʞʝʚʦ-ʷʥʪʘʨʥʳʝ ʧʣʦʜʳ. ʆʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʢʘʢ ʧʦʜʚʦʡ ʜʣʷ ʛʨʫʰʠ, ʧʨʠʛʦʜʥʘ ʜʣʷ
ʚʳʩʘʞʠʚʘʥʠʷ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ ʜʣʷ ʠʭ ʟʘʢʨʝʧʣʝʥʠʷ. ɺ ʊʘʜʞʠʢʠʩʪʘʥʝ ʨʘʩʪʫʪ ʪʘʢʞʝ
ʵʥʜʝʤʠʯʥʘʷ ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ S. tianschanica Rupr. – ʨʷʙʠʥʘ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ
ʠ ʟʘʭʦʜʷʱʘʷ ʩʶʜʘ ʯʘʩʪʴʶ ʩʚʦʝʛʦ ʘʨʝʘʣʘ S. persica Hedl. – ʧʝʨʩʠʜʩʢʘʷ.
ɺ ʩʦʮʚʝʪʠʷʭ ʨʷʙʠʥʳ ʪʷʥʴ-ʰʘʥʴʩʢʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʜʦ 30 ʠ ʙʦʣʝʝ ʮʚʝʪʢʦʚ, ʘ
ʧʝʨʩʠʜʩʢʘʷ ʦʪʣʠʯʘʝʪʩʷ ʢʨʫʧʥʳʤʠ ʧʣʦʜʘʤʠ (ʜʦ 20ʭ18 ʤʤ). ʕʪʠ ʚʠʜʳ ʠʥʪʝʨʝʩʥʳ
ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʠ. ʈʷʜ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʪ ʥʘ ʂʘʚʢʘʟʝ:
S. boissieri Schneid. – ʨʷʙʠʥʘ ɹʫʘʩʴʝ (ʠʤʝʝʪ ʤʥʦʛʦʮʚʝʪʢʦʚʦʝ ʩʦʮʚʝʪʠʝ ʜʦ 15 ʩʤ
ʚ ʧʦʧʝʨʝʯʥʠʢʝ, ʩʣʘʙʦʨʦʩʣʘʷ), S. colchica Zinserl. – ʢʦʣʭʠʜʩʢʘʷ (ʵʥʜʝʤ),
S. velutina (Alb.) Schneid. – ʙʘʨʭʘʪʠʩʪʘʷ (ʵʥʜʝʤ), S. bushinna Zinserl. – ɹʫʰʘ (ʵʥ-
ʜʝʤ), S. caucasica Zinserl. – ʢʘʚʢʘʟʩʢʘʷ (ʵʥʜʝʤ) ʠ ʜʨ. ʀʟʚʝʩʪʥʳ ʤʝʞʚʠʜʦʚʳʝ ʠ
ʤʝʞʨʦʜʦʚʳʝ ʛʠʙʨʠʜʳ ʪʠʧʘ ʭ Amelasorbus Rend., x Sorbaronia Schneid.,
ʭ Sorbopyrus, x Sorbomalus, x Sorboeqteneastr ʠ ʜʨʫʛʠʝ. ʉʦʟʜʘʥ ʨʷʜ ʩʦʨʪʦʚ Ivan's
Beauty, Shipova, Rabina, Apple, Pear, Devoniensis ʠ ʜʨ. [2].

ʄʥʦʛʠʝ ʚʠʜʳ ʨʷʙʠʥʳ ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʚʝʩʥʦʡ, ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ.
ʋ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʢʨʘʩʠʚʘʷ ʜʨʝʚʝʩʠʥʘ, ʦʥʘ ʭʦʨʦʰʦ ʧʦʣʠʨʫʝʪʩʷ ʠ ʮʝʥʠʪʩʷ ʜʣʷ
ʪʦʢʘʨʥʳʭ ʨʘʙʦʪ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʟʥʳʭ ʠʟʜʝʣʠʡ. ʇʣʦʜʳ ʤʥʦʛʠʭ ʚʠʜʦʚ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ. ʋ ʨʷʜʘ ʚʠʜʦʚ ʧʣʦʜʳ ʩʲʝʜʦʙʥʳ ʚ ʩʚʝʞʝʤ ʚʠʜʝ,
ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʟʘʤʦʨʦʟʢʦʚ (ʨʷʙʠʥʘ ʩʠʙʠʨʩʢʘʷ ʠ ʜʨ.). ʇʦʣʫʯʝʥʳ ʛʠʙʨʠʜʳ ʤʝʞʜʫ
ʨʷʙʠʥʦʡ [S. torminalis (L.) Crantz] ʠ ʛʨʫʰʝʡ, ʘʡʚʦʡ, ʠʨʛʦʡ, ʘʨʦʥʠʝʡ, ʤʫʰʤʫʣʦʡ,
ʙʦʷʨʳʰʥʠʢʦʤ, ʷʙʣʦʥʝʡ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ
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ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʷʙʠʥʳ ʚ ʤʝʞʨʦʜʦʚʫʶ ʠ ʤʝʞʚʠʜʦʚʫʶ
ʛʠʙʨʠʜʠʟʘʮʠʶ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʮʝʥʥʳʭ ʩʦʨʪʦʚ, ʩʦʯʝʪʘʶʱʠʭ
ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʫʨʦʞʘʡʥʦʩʪʴ, ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ.

ʉʝʡʯʘʩ ʚ ɻʦʩʨʝʝʩʪʨʝ ʈʌ ʩʫʱʝʩʪʚʫʶʪ ʩʦʨʪʘ, ʣʠʰʸʥʥʳʝ ʛʦʨʝʯʠ ʠ ʪʝʨʧʢʦʩʪʠ,
ʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʝʥʥʳ ʨʷʙʠʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʩʨʝʜʠ ʥʠʭ ʉʦʨʙʠʥʢʘ, ɸʣʘʷ ʂʨʫʧʥʘʷ,
ɺʝʬʝʜ, ɹʫʩʠʥʢʘ ʠ ɼʦʯʴ ʂʫʙʦʚʦʡ ʠ ʜʨʫʛʠʝ.

ʇʣʦʜʳ ʨʷʙʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʚʠʪʘʤʠʥʳ ʉ (ʜʦ 200 ʤʛ/100 ʛ), ʈ (0,4…0,8 %),
ʂʭ (0,8…1,1 ʤʛ/100 ʛ), ɺ9 (0,1…0,2 ʤʛ/100 ʛ), ɽ (0,5…1,8 ʤʛ/100 ʛ), ʢʘʨʦʪʠʥ
(2,1…6,6 ʤʛ/100 ʛ), ʘʤʠʛʜʘʣʠʥ (2,3…10,3 ʤʛ/100 ʛ), ʷʙʣʦʯʥʫʶ, ʣʠʤʦʥʥʫʶ, ʚʠʥʦ-
ʛʨʘʜʥʫʶ, ʷʥʪʘʨʥʫʶ, ʢʦʬʝʡʥʫʶ, ʭʣʦʨʦʛʝʥʦʚʫʶ, ʩʦʨʙʠʥʦʚʫʶ (4,8…11 ʤʛ/100 ʛ) ʠ
ʪʨʠʪʝʨʧʝʥʦʚʳʝ (120…150 ʤʛ/100 ʛ) ʢʠʩʣʦʪʳ, ʧʝʢʪʠʥʳ, ʬʣʘʚʦʥʦʚʳʝ ʠ ʜʫʙʠʣʴʥʳʝ
ʚʝʱʝʩʪʚʘ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʤʘʨʛʘʥʝʮ, ʞʝʣʝʟʦ, ʤʝʜʴ ʠ ʜʨʫʛʠʝ ʮʝʥʥʳʝ ʚʝʱʝʩʪʚʘ,
ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʤʝʜʠʮʠʥʝ. ʀʟ ʧʣʦʜʦʚ ʨʷʙʠʥʳ ʛʦʪʦʚʷʪ ʢʦʤʧʦʪʳ, ʞʝʣʝ,
ʚʘʨʝʥʴʝ, ʤʘʨʤʝʣʘʜ, ʮʫʢʘʪʳ, ʜʞʝʤ, ʧʘʩʪʠʣʫ, ʧʶʨʝ, ʚʠʥʦ, ʥʘʩʪʦʡʢʠ, ʣʠʢʝʨʳ.
ɿʘʩʘʭʘʨʝʥʥʳʝ ʧʣʦʜʳ ʭʦʨʦʰʠ ʜʣʷ ʢʦʥʜʠʪʝʨʩʢʠʭ ʮʝʣʝʡ. ɺ ʩʫʰʝʥʦʤ ʠ ʤʦʯʝʥʦʤ
ʚʠʜʝ ʧʣʦʜʳ ʟʘʛʦʪʘʚʣʠʚʘʶʪ ʚʧʨʦʢ.

ʉʘʜʦʚʦʜʳ-ʣʶʙʠʪʝʣʠ ʨʘʟʚʦʜʷʪ ʨʷʙʠʥʫ ʦʙʳʢʥʦʚʝʥʥʫʶ ʚ ʈʦʩʩʠʠ, ʇʦʣʴʰʝ,
ʏʝʭʠʠ, ʉʣʦʚʘʢʠʠ (ʩʦʨʪʘ Moravsky Sladkoplody ʠ ʜʨ.), ɻʝʨʤʘʥʠʠ (ʩʦʨʪʘ Rosina,
Konzentra ʠ ʜʨ.) ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ. ʆʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʢʘʢ ʧʣʦʜʦʚʘʷ ʢʫʣʴ-
ʪʫʨʘ ʚ ʩʝʚʝʨʥʳʭ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʩʦʨʪʠʤʝʥʪ ʧʣʦʜʦʚʳʭ ʦʛʨʘʥʠʯʝʥ.
ʈʘʟʚʝʜʝʥʠʝ ʝʝ ʚʘʞʥʦ ʠ ʜʣʷ ʣʝʯʝʙʥʳʭ ʮʝʣʝʡ. ʂʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ ʮʝʥʠʪʩʷ
ʥʘʨʦʜʘʤʠ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʠ ʰʠʨʦʢʦ ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ
ʛʨʫʧʧʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʚ ʧʘʨʢʘʭ, ʩʘʜʘʭ, ʫ ʜʦʤʦʚ ʠ ʢʘʢ ʧʦʜʚʦʡ ʜʣʷ ʘʡʚʳ ʠ ʛʨʫʰʠ
[3…4].

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʠ ʨʷʙʠʥʳ ʢʨʘʩʥʦʧʣʦʜʥʦʡ:
- ʧʣʘʩʪʠʯʥʦʩʪʴ;
- ʩʦʟʜʘʥʠʝ ʩʦʨʪʦʚ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ

ʩʦʝʜʠʥʝʥʠʡ (ʚʠʪʘʤʠʥʘ ʉ, ʈ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ, ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ);
- ʧʦʣʫʯʝʥʠʝ ʢʨʫʧʥʦʧʣʦʜʥʳʭ ʬʦʨʤ ʩ ʤʘʩʩʦʡ 2 ʛ ʠ ʙʦʣʝʝ;
- ʩʝʣʝʢʮʠʷ ʥʘ ʩʘʤʦʧʣʦʜʥʦʩʪʴ;
- ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʨʞʘʚʯʠʥʝ ʠ ʧʣʦʜʦʚʦʡ ʛʥʠʣʠ ʩʦʨʪʦʚ;
- ʩʝʣʝʢʮʠʷ ʥʘ ʩʜʝʨʞʘʥʥʳʡ ʨʦʩʪ.
ɼʣʷ ʨʝʰʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʥʦʨʳ ʠ ʠʩʪʦʯʥʠʢʠ

ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʥʘʧʨʠʤʝʨ:
- ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ: ɸʣʘʷ ʂʨʫʧʥʘʷ, ʊʠʪʘʥ;
- ʦʪʩʫʪʩʪʚʠʝ ʪʝʨʧʢʦʩʪʠ ʚ ʧʣʦʜʘʭ: ɼʦʯʴ ʂʫʙʦʚʦʡ, ʉʦʨʙʠʥʢʘ, ɺʝʬʝʜ, ʦʪʙʦʨʳ

ʨʷʙʠʥʳ ʙʫʟʠʥʦʣʠʩʪʥʦʡ;
- ʤʘʩʩʘ ʧʣʦʜʘ: ʂʨʘʩʘʚʠʮʘ, ʦʪʙʦʨʥʳʝ ʬʦʨʤʳ ʨʷʙʠʥʳ ʤʦʨʘʚʩʢʦʡ;
- ʩʣʘʙʦʨʦʩʣʦʩʪʴ: ɹʫʨʢʘ, ɼʝʩʝʨʪʥʘʷ, ʨʷʙʠʥʘ ʙʫʟʠʥʦʣʠʩʪʥʘʷ;
- ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ: ʉʦʨʙʠʥʢʘ, ɹʫʩʠʥʢʘ, ɺʝʬʝʜ, ɼʦʯʴ

ʂʫʙʦʚʦʡ, ʨʷʙʠʥʘ ʙʫʟʠʥʦʣʠʩʪʥʘʷ;
- ʩʢʦʨʦʧʣʦʜʥʦʩʪʴ: ɼʝʩʝʨʪʥʘʷ.
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ʀʩʪʦʯʥʠʢʠ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ:
- ʘʜʘʧʪʠʚʥʦʩʪʴ: ʊʠʪʘʥ, ɹʫʨʢʘ, ɸʣʘʷ ʂʨʫʧʥʘʷ, S. matsumurana, S. rufo-

ferruginea;
- ʢʘʯʝʩʪʚʦ ʩʚʝʞʝʡ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʉʦʨʙʠʥʢʘ, ɹʫʩʠʥʢʘ, ɼʦʯʴ

ʂʫʙʦʚʦʡ, ɺʝʬʝʜ, ɸʣʘʷ ʂʨʫʧʥʘʷ, ʊʠʪʘʥ;
- ʚʳʩʦʢʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʚʠʪʘʤʠʥʥʦʩʪʴ: ɸʣʘʷ ʂʨʫʧʥʘʷ, ʊʠʪʘʥ, ʦʪʙʦʨʥʘʷ

ʬʦʨʤʘ ʨʷʙʠʥʳ ʤʦʨʘʚʩʢʦʡ, S. sambucifolia;
- ʚʳʩʦʢʘʷ ʩʘʤʦʧʣʦʜʥʦʩʪʴ: ɼʝʩʝʨʪʥʘʷ, ʈʫʙʠʥʦʚʘʷ, ʨʷʙʠʥʳ ʜʫʙʦʣʠʩʪʥʘʷ,

ʬʠʥʩʢʘʷ, ʬʦʨʤʳ ʅʝʚʝʞʝʥʩʢʦʡ.
ʀʩʧʦʣʴʟʫʷ ʦʪʜʘʣʝʥʥʫʶ ʛʠʙʨʠʜʠʟʘʮʠʶ, ʀ. ɺ. ʄʠʯʫʨʠʥ ʩʦʟʜʘʣ ʨʷʜ ʮʝʥʥʳʭ

ʩʦʨʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʷʙʠʥʳ ʃʠʢʝʨʥʘʷ [S. auquparia ʭ Aronia melanoearpa
(Michx.) Ell,], ɹʫʨʢʘ (S. alpina x S. aucuparia), ɻʨʘʥʘʪʥʘʷ (S. aucuparia x Crataegus
sanguinea Pall.), ʄʠʯʫʨʠʥʩʢʘʷ ɼʝʩʝʨʪʥʘʷ (ʃʠʢʝʨʥʘʷ ʭ Mespilus germanica L.),
ʕʪʦʪ ʧʫʪʴ ʩʝʣʝʢʮʠʠ ʪʘʢʞʝ ʜʦʣʞʝʥ ʙʳʪʴ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʦʟʜʘʥʠʠ
ʥʦʚʳʭ ʩʦʨʪʦʚ [1…8].

ɹʦʷʨʳʰʥʠʢ: ʥʘʧʨʘʚʣʝʥʠʝ ʩʝʣʝʢʮʠʠ. ɹʦʷʨʳʰʥʠʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ
ʚʚʝʜʝʥ ʚ ʢʫʣʴʪʫʨʫ, ʚ ɻʦʩʨʝʝʩʪʨʝ ʚʩʝʛʦ 3 ʩʦʨʪʘ.

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʝʣʝʢʮʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ:
- ʢʨʫʧʥʦʧʣʦʜʥʦʩʪʴ: ɹʦʷʨʳʰʥʠʢ ʚʦʩʪʦʯʥʳʡ (ʉ. orientalis Pall.) ʧʣʦʜʳ

ʜʦ 20 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʧʨʠʷʪʥʳʤ ʢʠʩʣʦʚʘʪʳʤ ʚʢʫʩʦʤ, ɹʦʷʨʳʰʥʠʢ ʥʝʧʝʨʠʩʪʳʡ
(ʉ. necopinata Pojark.), ʧʦʥʪʠʡʩʢʠʡ (ʉ. pontica ʉ. Koch), ʪʝʤʥʦ-ʢʨʦʚʘʚʳʡ
(ʉ. atrosanguinea Pojark.), ʐʨʘʜʝʨʘ (ʉ. schraderiana Ledeb.), ʧʝʨʠʩʪʦʥʘʜʨʝʟʘʥʥʳʡ
(C. pinnatifida);

- ʩʣʘʙʦʨʦʩʣʦʩʪʴ: ɹʦʷʨʳʰʥʠʢ ʜʘʫʨʩʢʠʡ (ʉ. dahurica Koehne), ʩʦʤʥʠʪʝʣʴʥʳʡ
(ʉ. ambigua ʉ. ɸ. Mey. ex A. Beck.), ʐʨʘʜʝʨʘ (ʉ. schraderiana Ledeb.), ʐʦʚʠʮʘ
(ʉ. szovitsii Pojark.);

- ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ: ɹʦʷʨʳʰʥʠʢ ʂʦʨʦʣʴʢʦʚʘ (ʉ. korolkowii L. Henry),ʄʘʢ-
ʩʠʤʦʚʠʯʘ (ʉ. maximowiczii Schneid.), ʞʝʣʪʦʧʣʦʜʥʳʡ (ʉ. chlorocarpa. ʉ. Koch), ʩʦʥ-
ʛʘʨʩʢʠʡ (ʉ. songarica ʉ. Koch);

- ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ: ɹʦʷʨʳʰʥʠʢ ʚʦʩʪʦʯʥʳʡ (ʉ. orientalis Pall.),
ʧʦʥʪʠʡʩʢʠʡ (ʉ. pontica ʉ. Koch), ʇʦʷʨʢʦʚʦʡ (ʉ. pojarkoviae Kossych);

- ʫʣʫʯʰʝʥʠʝ ʚʢʫʩʘ: ɹʦʷʨʳʰʥʠʢ ʞʝʣʪʦʧʣʦʜʥʳʡ (ʉ. chlorocarpa ʉ. Koch),
ʪʝʤʥʦ-ʢʨʦʚʘʚʳʡ (ʉ. atrosanguinea Pojark.), ʦʜʥʦʧʝʩʪʠʯʥʳʡ (ʉ. monogyna Jacq.);

- ʤʘʣʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʤʷʥ: ɹʦʷʨʳʰʥʠʢ ʦʜʥʦʧʝʩʪʠʯʥʳʡ (ʉ. monogyna Jacq.);
- ʙʝʩʰʠʧʦʩʪʴ: ɹʦʷʨʳʰʥʠʢ ʪʦʯʝʯʥʳʡ (C. punctata), ʧʝʨʠʩʪʦʥʘʜʨʝʟʘʥʥʳʡ

(C. pinnatifida).
ɸʢʪʫʘʣʴʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʝʣʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʦʜʦʚ ʢ

ʜʣʠʪʝʣʴʥʦʤʫ ʭʨʘʥʝʥʠʶ ʠ ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ
[9…10].

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ
ʩ ʨʷʙʠʥʦʡ ʢʨʘʩʥʦʧʣʦʜʥʦʡ ʠ ʙʦʷʨʳʰʥʠʢʦʤ. ʇʦʜʦʙʨʘʥʳ ʦʩʥʦʚʥʳʝ ʜʦʥʦʨʳ
ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ
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ʛʝʥʝʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʩʝʣʝʢʮʠʦʥʥʦʤ
ʧʨʦʮʝʩʩʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʤʝʞʚʠʜʦʚʫʶ, ʪʘʢ ʠ ʤʝʞʩʦʨʪʦʚʫʶ ʛʠ-
ʙʨʠʜʠʟʘʮʠʶ.
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ʋɼʂ: 635.13:57.085

ɺʣʠʷʥʠʝ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ ʇʕɻ
ʥʘ ʠʥʜʫʢʮʠʶ ʵʤʙʨʠʦʛʝʥʝʟʘ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ (Daucus carota L.)

ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʸʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in vitro

ʆ. ɺ. ʈʦʤʘʥʦʚʘ, ʗ. ʇ. ʊʫʢʫʩʝʨ
ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʦʚʦʱʝʚʦʜʩʪʚʘ,

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩ. ɺʅʀʀʉʉʆʂ, ʈʦʩʩʠʷ

ɸʥʥʦʪʘʮʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ
ˉ177, ˉ266, ˉ20-FR, ˉ21-FR, ɸʣʪʘʡʩʢʘʷ ʣʘʢʦʤʢʘ, ʄʘʨʣʠʥʢʘ ʠ ʄʠʥʦʨ (Daucus carota L.).
ɺ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʮʚʝʪʦʯʥʳʝ ʙʫʪʦʥʳ ʚʳʩʘʞʠʚʘʣʠ ʥʘ 2 ʪʠʧʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ
(ʄʉʤ ʩ 3 % ʩʘʭʘʨʦʟʦʡ, 0,2 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ ʠ 2 ʤʛ/ʣ 2,4-ɼ): ʘʛʘʨʠʟʦʚʘʥʥʫʶ (7 ʛ) ʠ ʞʠʜʢʫʶ.
ɺʳʜʝʣʝʥʥʳʝ ʩʝʤʷʧʦʯʢʠ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʉʤ ʩ 0,1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ.
ɺʦ ʚʪʦʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʦʙʘʚʣʷʣʠ 5 %ʇʕɻ-4000 ʠ ʩʥʠʞʘʣʠ ʢʦʥ-
ʮʝʥʪʨʘʮʠʶ ʩʘʭʘʨʦʟʳ ʩ 3,0 ʜʦ 1,5 %, ʯʪʦ ʫʚʝʣʠʯʠʣʦ ʠʥʜʫʢʮʠʶ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ
ʚ 2 ʨʘʟʘ, ʚʳʭʦʜ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʚ 1,5 ʨʘʟʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʫʢʦʨʝʥʸʥʥʳʭ ʨʘʩʪʝʥʠʡ-
ʨʝʛʝʥʝʨʘʥʪʦʚ R0 – ʚ 2 ʨʘʟʘ. ɹʳʣʦ ʧʦʣʫʯʝʥʦ 559 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0ʠ 177 ʫʢʦʨʝʥʝʥ-
ʥʳʭ ʨʘʩʪʝʥʠʡ R0. ʉʦʛʣʘʩʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ ʢʣʝ-
ʪʦʯʥʳʭ ̫ ʜʝʨ ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʪʝʥʠʷ R0ʩʦʨʪʘ ʄʘʨʣʠʥʢʘ ̫ ʚʣʷʶʪʩʷ ʘʥʵʫʧʣʦʠʜʘʤʠ. ʇʦʪʝʨʠ
ʧʨʠ ʫʢʦʨʝʥʝʥʠʠ ʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʩʦʩʪʘ-
ʚʠʣʠ 2,6 %. ʆʪʟʳʚʯʠʚʳʤʠ ʢ ʛʠʥʦʛʝʥʝʟʫ ʚ ʢʫʣʴʪʫʨʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʚʳʜʝʣʝʥʳ
ʩ/ʦ ˉ 177, ʩʦʨʪ ʄʘʨʣʠʥʢʘ ʠ ʩ/ʦ ˉ266 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ.

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʠʨʫʶʱʠʡ ʘʛʝʥʪ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʇʕɻ

Effect of nutrient medium consistency and PEG
on the embryogenesis induction of carrot (Daucus carota L.)

in the unpollinated ovules culture in vitro

O. V. Romanova, Ya. P. Tukuser
Federal Scientific Vegetable Center,
Moscow region, VNIISSOK, Russia

Abstract. In the study we used carrot breeding samples of ˉ177, ˉ266, ˉ20-FR, ˉ21-FR,
Altajskaya lakomka, Marlinka, and Minor (Daucus carota L.). In the first experiment, flower
buds were planted on 2 types of medium (MSM with 3 % sucrose, 0,2 mg/l kinetin, and 2 mg/l
2,4-D): agarized (7 g) and liquid. The isolated ovules were transferred to MSm medium with
0,1 mg/l kinetin. In the second experiment, 5 % PEG-4000 was added to the medium and the
sucrose concentration was reduced from 3 to 1,5 %, which increased the callus formation
induction by 2 times, the yield of regenerant plants R0 by 1,5 times, and the number of rooted
regenerant plants R0 by 2 times. We obtained 559 regenerant plants R0 and 177 rooted plants R0.
According to the preliminary results of cell nuclei flow cytometry, the obtained plants R0

of Marlinka are aneuploid. Losses during rooting and acclimatization of regenerated carrot
plants R0 were 2,6 %. Responsive to gynogenesis in the unpollinated ovules culture were ˉ177,
Marlinka and ˉ266.

Key words: nutrient gelling agent, PEG
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ʄʦʨʢʦʚʴ (Daucus carota L.) – ʧʝʨʝʢʨʸʩʪʥʦʦʧʳʣʷʝʤʘʷ ʜʚʫʭʣʝʪʥʷʷ
ʢʫʣʴʪʫʨʘ, ʠʤʝʶʱʘʷ ʚʘʞʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʸʤ ʤʠʨʝ. ʇʦʜʙʦʨ
ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʝ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʤʦʨʢʦʚʠ
ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ̫ ʚʣʷʝʪʩʷ ʪʨʫʜʦʸʤʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʆʙʳʯʥʳʤʠ ʤʝʪʦʜʘʤʠ
ʩʝʣʝʢʮʠʠ ʩʣʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ,
ʢʘʯʝʩʪʚʦ ʠʥʙʨʝʜʥʳʭ ʣʠʥʠʡ ʤʦʨʢʦʚʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʠʥʙʨʝʜʥʦʡ ʜʝʧʨʝʩʩʠʠ.
ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ
ʦʙʣʘʩʪʠ ʩʝʣʝʢʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʨʘʟʚʠʪʠʝ in vitro ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ
ʛʘʧʣʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ
ʛʦʤʦʟʠʛʦʪʥʳʭ ʣʠʥʠʡ, ʪʝʤ ʩʘʤʳʤ ʫʩʢʦʨʠʪʴ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ [1]. ʂʫʣʴʪʫʨʘ
ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʟʘʚʷʟʝʡ ʠ ʩʝʤʷʧʦʯʝʢ (ʛʠʥʦʛʝʥʝʟ in vitro) ʷʚʣʷʝʪʩʷ
ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʠʷ ʛʘʧʣʦʠʜʦʚ ʠʣʠ ʫʜʚʦʝʥʥʳʭ ʛʘʧʣʦʠʜʦʚ ʧʦ
ʩʨʘʚʥʝʥʠʶ ʩ ʢʫʣʴʪʫʨʦʡ ʧʳʣʴʥʠʢʦʚ ʠ ʢʫʣʴʪʫʨʦʡ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʧʦʨ [2,
3]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦʪ ʤʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʨʷʜʝ ʚʘʞʥʳʭ
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʜʦʩʪʫʧʥʦʡ ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʛʦ
ʤʝʪʦʜʘ ʜʣʷ ʤʦʨʢʦʚʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʯʝʥʴ ʤʘʣʦ ʨʘʙʦʪ [4…6]. ɻ.ɹ. ʊʶʢʘʚʠʥʳʤ ʚ
ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʩ 1988 ʛʦʜʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ
ʛʠʥʦʛʝʥʝʟʘ in vitro ʜʣʷ ʤʦʨʢʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʧʳ-ʣʝʥʥʳʭ ʟʘʚʷʟʝʡ ʠ
ʩʝʤʷʧʦʯʝʢ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʝʥʩʢʠʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʨʛʘʥʳ ʪʘʢ ʞʝ, ʢʘʢ ʠ
ʧʳʣʴʥʠʢʠ, ʷʚʣʷʶʪʩʷ ʛʦʨʤʦʥʦʟʘʚʠʩʠʤʳʤʠ. ʇʝʨʚʠʯʥʳʤʠ ʵʢʩʧʣʘʥʪʘʤʠ ʩʣʫʞʘʪ
ʙʫʪʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʩʝʤʷʧʦʯʢʠ ʩʦʜʝʨʞʘʪ ʩʝʤʠʢʣʝʪʦʯʥʳʡ ʟʨʝʣʳʡ ʟʘʨʦʜʳʰʝʚʳʡ
ʤʝʰʦʢ. ʊ.ʉ. ɺʶʨʪʮ ʠ ʜʨʫʛʠʝ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in
vitro ʤʦʜʠʬʠʮʠʨʦʚʘʣʠ ʤʝʪʦʜʠʢʫ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʨʘʥʝʝ ʜʣʷ ʤʦʨʢʦʚʠ [6],
ʠʩʧʦʣʴʟʫʷ ʩʦʯʝʪʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ (0,2 ʤʛ/ʣ 2,4-ɼ ʠ 0,2 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ) [7].
ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʧʦʯʪʠ ʚʩʝ ʦʧʳʪʳ ʧʦ ʛʠʥʦʛʝʥʝʟʫ ʧʨʦʭʦʜʠʣʠ
ʫʩʧʝʰʥʦ ʥʘ ʪʚʝʨʜʳʭ ʩʨʝʜʘʭ, ʞʠʜʢʠʝ ʩʨʝʜʳ ʠʩʧʦʣʴ-ʟʦʚʘʣʠʩʴ ʦʛʨʘʥʠʯʝʥʦ [3, 6,
7]. ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ ʵʤʙʨʠʦʛʝʥʝʟʘ ʪʘʢʞʝ ʠʩʧʦʣʴ-ʟʫʶʪ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʡ
ʧʦʣʠʤʝʨ – ʇʕɻ, ʢʦʪʦʨʳʡ ʥʝ ʤʝʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʠ ʠʤʠʪʠʨʫʝʪ ʦʩʤʦʪʠʯʝʩʢʠʡ
ʩʪʨʝʩʩ. ʇʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʜʦʙʘʚʣʝʥʠʶ ʇʕɻ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ, ʚ ʜʘʥʥʳʡ
ʤʦʤʝʥʪ ʥʝ ʥʘʡʜʝʥʦ.

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ – ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ
ʠ ʜʦʙʘʚʣʝʥʠʝ 5 %ʇʕɻ-4000 ʩ ʜʚʫʢʨʘʪʥʳʤ ʧʦʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ ʚ
ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in vitro ʥʘ ʠʥʜʫʢʮʠʶ ʛʠʥʦʛʝʥʝʟʘ ʤʦʨʢʦʚʠ
ʩʪʦʣʦʚʦʡ.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙ-
ʨʘʟʮʳ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ˉ177, ˉ266, ˉ20-FR, ˉ21-FR, ɸʣʪʘʡʩʢʘʷ ʣʘʢʦʤʢʘ,
ʄʘʨʣʠʥʢʘ ʠ ʄʠʥʦʨ ʠʟ ʢʦʣʣʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ
ʢʦʨʥʝʧʣʦʜʥʳʭ ʢʫʣʴʪʫʨ ʌɻɹʅʋ ʌʅʎʆ. ɼʦʥʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʣʠ ʚ 2022
ʛʦʜʫ ʚ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ ʧʨʠ 23 °ʉ ʠ ʬʦʪʦʧʝʨʠʦʜʝ 16/8 ʯ
(ʜʝʥʴ/ʥʦʯʴ), ʦʩʚʝʱʝʥʥʦʩʪʠ 9 ʪʳʩ. ʣʶʢʩ.
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ɹʳʣʦ ʟʘʣʦʞʝʥʦ 2 ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʤʦʨʢʦʚʠ
ʩʪʦʣʦʚʦʡ. ɺ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʷʣʠ 2 ʪʠʧʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ: ʘʛʘʨʠʟʦʚʘʥ-
ʥʫʶ (7 ʛ) ʠ ʞʠʜʢʫʶ, ʚʦ ʚʪʦʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʦʙʘʚʣʷʣʠ
5 % ʇʕɻ-4000 ʠ ʩʥʠʞʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʘʭʘʨʦʟʳ ʩ 3,0 ʜʦ 1,5 %. ʂʘʞʜʳʡ ʚʘʨʠ-
ʘʥʪ ʦʧʳʪʘ ʚʳʧʦʣʥʷʣʠ ʚ 3-ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ.

ʇʦʚʝʨʭʥʦʩʪʥʫʶ ʩʪʝʨʠʣʠʟʘʮʠʶ ʮʝʣʳʭ ʙʫʪʦʥʦʚ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʧʨʦʚʦ-
ʜʠʣʠ ʚ 96 % ʵʪʘʥʦʣʝ (30 ʩ), ʟʘʪʝʤ ʚ 50 % ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʢʦʤʤʝʨʯʝʩʢʦʛʦ
ʧʨʝʧʘʨʘʪʘ «ɹʝʣʠʟʥʘ» ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʊʚʠʥ-20 (1 ʢʘʧʣʷ ʥʘ 100 ʤʣ) (15 ʤʠʥʫʪ),
ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʝʭʢʨʘʪʥʳʤ ʧʨʦʤʳʚʘʥʠʝʤ ʚ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ
ʚʦʜʝ (10 ʤʠʥ). ʇʨʠ ʧʦʩʣʝʜʥʝʡ ʩʪʝʨʠʣʠʟʘʮʠʠ ʜʦʙʘʚʣʷʣʠ ʘʤʧʠʮʠʣʠʥ (100 ʤʛ/ʣ).
ɹʫʪʦʥʳ ʧʦʤʝʱʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʩʦʩʫʜʳ (100 ʤʣ) ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʠ
ʞʠʜʢʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʉʤ ʩ 3 % ʩʘʭʘʨʦʟʦʡ ʠ ʜʦʙʘʚʣʝʥʠʝʤ 0,2 ʤʛ/ʣ
ʢʠʥʝʪʠʥʘ ʠ 2 ʤʛ/ʣ 2,4-ɼ (pH 5,8) [8, 9]. ʕʢʩʧʣʘʥʪʳ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʥʝʜʝʣʴ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʣʠ ʚ ʪʝʤʥʦʪʝ ʧʨʠ 25 °C. ʀʟ ʨʘʟʨʦʩʰʠʭʩʷ ʟʘʚʷʟʝʡ ʚʳʜʝʣʷʣʠ ʩʝʤʷʧʦʯʢʠ
ʠ ʧʝʨʝʩʘʞʠʚʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʉʤ ʩ 0,1 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ, ʛʜʝ ʢʫʣʴʪʠʚʠ-
ʨʦʚʘʣʠ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʵʤʙʨʠʦʠʜʦʚ ʠʣʠ ʵʤʙʨʠʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ ʥʘ ʩʪʝʣʣʘʞʘʭ
ʩʦ ʩʤʝʰʘʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ ʜʚʫʭ ʪʠʧʦʚ: OSRAM
Fluora L36W/77 (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʥʝʛʦ ʠ ʢʨʘʩʥʦʛʦ ʩʧʝʢʪʨʘ) ʠ Philips 36W/54-
765 (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʝʣʦʛʦ ʩʧʝʢʪʨʘ), ʧʨʠ ʦʙʱʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ 3000 ʣʶʢʩ,
ʬʦʪʦʧʝʨʠʦʜʝ 16/8 ʯʘʩʦʚ (ʜʝʥʴ/ʥʦʯʴ) ʧʨʠ 25 °ʉ ʢʨʫʛʣʦʩʫʪʦʯʥʦ.
ʅʘ ʩʪʘʜʠʠ 3…5 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ-ʨʝʛʝʥʝʨʘʥʪʳ ʫʢʦʨʝʥʷʣʠ ʚ ʪʦʨʬʷʥʫʶ
ʩʤʝʩʴ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʨʣʠʪʘ (7:3) ʠ ʥʘʢʨʳʚʘʣʠ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʠʵʪʠʣʝ-
ʥʦʚʳʤʠ ʩʪʘʢʘʥʯʠʢʘʤʠ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ 2…3 ʥʦʚʳʭ ʣʠʩʪʴʝʚ ʩʪʘʢʘʥʯʠʢʠ ʫʙʠ-
ʨʘʣʠ.

ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʠʜʥʦʩʪʠ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ
ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ ʢʣʝʪʦʯʥʳʭ ʷʜʝʨ (Cyto FLEX,
Beckman Coulter). ʆʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʠ ʩ
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤMicrosoft Eʭcel ʜʣʷ Windows.

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʩʝʤʷʧʦʯʢʠ ʫʚʝʣʠʯʠ-
ʣʠʩʴ ʚ ʨʘʟʤʝʨʘʭ ʠ ʠʟʤʝʥʠʣʠ ʦʢʨʘʩʢʫ ʩ ʞʝʣʪʦʚʘʪʦ-ʙʝʣʳʭ ʥʘ ʢʦʨʠʯʥʝʚʘʪʳʝ, ʘ
ʯʝʨʝʟ 5 ʥʝʜʝʣʴ ʥʘʙʣʶʜʘʣʠ ʧʦʷʚʣʝʥʠʝ ʢʘʣʣʫʩʦʚ ʠ ʵʤʙʨʠʦʠʜʦʚ ʫ ʤʠʢʨʦʧʠʣʷʨ-
ʥʦʛʦ ʢʦʥʮʘ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʠ ʞʠʜʢʦʡ ʩʨʝʜʘʭ.

ɺ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʟ ʙʫʪʦʥʦʚ 5 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ
ʙʳʣʦ ʚʳʜʝʣʝʥʦ 1203 ʩʝʤʷʧʦʯʢʠ, ʠʟ ʥʠʭ 676 ʰʪ. – ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ
ʩʨʝʜʝ ʠ 527 ʰʪ. – ʥʘ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʦʟʚʘʚ-
ʰʠʭʩʷ ʩʝʤʷʧʦʯʝʢ ʩʦʩʪʘʚʠʣʦ 1122 ʰʪ. (93 % – ʫʢʘʟʘʥ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʩʝʤʷʧʦʯʝʢ), ʠʟ ʥʠʭ 676 ʰʪ. (100 %) ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʠ 446 ʰʪ.
(85 %) ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ ʚ ʵʢʩʧʝʨʠ-
ʤʝʥʪʝ ʙʳʣʦ 408 ʰʪ. (34 %), ʠʟ ʥʠʭ 253 ʰʪ. (37 %) – ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʠ
155 ʰʪ. (29 %) – ʥʘ ʞʠʜʢʦʡ. ɺʩʝʛʦ ʧʦʣʫʯʝʥʦ 223 ʨʘʩʪʝʥʠʷ-ʨʝʛʝʥʝʨʘʥʪʘ R0, ʠʟ
ʥʠʭ 186 ʰʪ. ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʠ 37 ʰʪ. ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ. ʅʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʫ ʩʦʨʪʘ ʄʘʨʣʠʥʢʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 26 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝ-
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ʨʘʥʪʦʚ R0, ʫ ʩ/ʣ ˉ266 – 50 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʠ ʫ ʩ/ʦ ˉ177 – 110 ʨʘʩʪʝ-
ʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0. ʅʘ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʨʘʩʪʝʥʠʷ-ʨʝʛʝʥʝʨʘʥʪʳ R0

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʫ ʩʦʨʪʘ ʄʘʨʣʠʥʢʘ – 37 ʰʪ. ɹʳʣʦ ʫʢʦʨʝʥʝʥʦ 52 ʨʘʩʪʝʥʠʷ-
ʨʝʛʝʥʝʨʘʥʪʘ R0, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ (5 ʰʪ. – ʩ/ʣ ˉ266, 18 ʰʪ.
– ʩʦʨʪ ʄʘʨʣʠʥʢʘ, 29 ʰʪ. – ʩ/ʦ ˉ177), ʠ 7 ʰʪ., ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ
(ʩʦʨʪ ʄʘʨʣʠʥʢʘ).

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʧʦʣʫʯʝʥ ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ
ʠʥʜʫʮʠʨʦʚʘʥʳʭ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ 253 ʰʪ. (37 %), ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ
ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 – 186 ʰʪ., ʘ ʪʘʢʞʝ ʫʢʦʨʝʥʸʥʥʳʭ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝ-
ʨʘʥʪʦʚ R0 - 52 ʰʪ. ʉʘʤʳʤ ʦʪʟʳʚʯʠʚʳʤ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʜʝʣʝʥ
ʩ/ʦ ˉ177 – 110 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʠ 52 ʫʢʦʨʝʥʸʥʥʳʭ ʨʘʩʪʝʥʠʷ R0.

ɺ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʟ 5 ʠʟʫʯʘʝʤʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ
ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ ʥʘ
ʧʦʚʪʦʨʥʦʩʪʴ ʧʦʣʫʯʠʣʠ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʪʘʙʣ. 1).
ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʠʣ ʩʦʨʪ ʄʠʥʦʨ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʙʳʣʘ
ʞʠʜʢʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ (9,6±2,5 ʰʪ.).

ʊʘʙʣʠʮʘ 1
ɺʣʠʷʥʠʝ ʪʠʧʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (ʘʛʘʨʠʟʦʚʘʥʥʘʷ ʠ ʞʠʜʢʘʷ)

ʥʘ ʠʥʜʫʢʮʠʶ ʢʘʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ (Daucus carota L.)
ʚ ʢʫʣʴʪʫʨʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in vitrʦ

ʉʦʨʪʦʦʙʨʘʟʝʮ
(ʬʘʢʪʦʨ ɸ)

ʅʘʣʠʯʠʝ ʞʝʣʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʬʘʢʪʦʨ ɹ)
ʘʛʘʨʠʟʦʚʘʥʥʘʷ ʞʠʜʢʘʷ

ʄʠʥʦʨ 5,0±1,3ab/a 9,6±2,5b/b

ʄʘʨʣʠʥʢʘ 7,6±1,7b/b 3,0±1,0a/a

ˉ 177 6,8±2,2ab/b 1,0±0,4a/a

ˉ 266 5,2±1,6ab/b 1,6±0,2a/a

ɸʣʪʘʡʩʢʘʷ ʣʘʢʦʤʢʘ 3,6±0,9a/a 2,1±0,3a/a

ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ
ʥʘ ʧʦʚʪʦʨʥʦʩʪʴ ± ʦʰʠʙʢʘ ʨʘʟʥʦʩʪʠ ʚʳʙʦʨʦʯʥʳʭ ʩʨʝʜʥʠʭ. */ – ʨʘʟʥʳʤʠ ʙʫʢʚʘʤʠ ʦʪʤʝʯʝʥʳ ʩʨʘʚʥʝʥʠʷ
ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʪʠʧʘ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ
ʟʥʘʯʠʤʳ ʧʨʠ ʨ Ò 0,05; /* – ʨʘʟʥʳʤʠ ʙʫʢʚʘʤʠ ʦʪʤʝʯʝʥʳ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩʝʤʷʧʦʯʝʢ ʩ
ʢʘʣʣʫʩʦʤ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʩʦʨʪʦʦʙʨʘʟʮʘ, ʢʦʪʦʨʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʷ
ʉʪʴʶʜʝʥʪʘ ʧʨʠ ʨ Ò 0,05

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʚʫʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʚʣʠʷʥʠʝ
ʬʘʢʪʦʨʘ ɸ (ʩʦʨʪʦʦʙʨʘʟʝʮ) ʩʦʩʪʘʚʠʣʦ 11,3 %, ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ɹ (ʥʘʣʠʯʠʝ
ʞʝʣʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ) – 5,3 %, ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʬʘʢ-
ʪʦʨʦʚ – 14,8 %. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ
ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ɸ ʦʢʘʟʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ
ʥʘ ʜʚʫʭ ʪʠʧʘʭ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ɹ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ
ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʙʨʘʟʮʦʚ, ʢʨʦʤʝ ʩʦʨʪʘ ɸʣʪʘʡʩʢʘʷ ʣʘʢʦʤʢʘ.

ɺʦ ʚʪʦʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 1033 ʰʪ. ʩʝʤʷʧʦʯʝʢ, ʠʟ ʥʠʭ
683 ʰʪ. ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʠ 350 ʰʪ. ʥʘ ʞʠʜʢʦʡ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ
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ʦʪʦʟʚʘʚʰʠʭʩʷ ʩʝʤʷʧʦʯʝʢ ʩʦʩʪʘʚʠʣʦ 978 ʰʪ. (95 %), ʠʟ ʥʠʭ 628 ʰʪ. (92 %) ʥʘ
ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ ʠ 350 ʰʪ. (100 %) ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝ-
ʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ ʙʳʣʦ 811 ʰʪ. (79 %), ʠʟ ʥʠʭ 461 ʰʪ. (67 %) ʥʘ ʘʛʘʨʠʟʦʚʘʥ-
ʥʦʡ ʩʨʝʜʝ ʠ 350 ʰʪ. (100 %) ʥʘ ʞʠʜʢʦʡ. ɺʩʝʛʦ ʧʦʣʫʯʝʥʦ 336 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝ-
ʨʘʥʪʦʚ R0, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ, ʠʟ ʥʠʭ 281 ʰʪ. ʫ ʩ/ʦ ˉ177, 50 ʰʪ.
ʫ ʩʦʨʪʘ ʄʘʨʣʠʥʢʘ ʠ 5 ʰʪ. ʫ ʩ/ʦ ˉ21-FR. ʈʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0, ʢʫʣʴʪʠʚʠ-
ʨʫʝʤʳʭ ʥʘ ʪʚʝʨʜʦʡ ʩʨʝʜʝ, ʧʦʣʫʯʝʥʦ ʥʝ ʙʳʣʦ. ɹʳʣʦ ʫʢʦʨʝʥʝʥʦ
118 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ (88 ʰʪ. –
ʩ/ʦ ˉ177, 30 ʰʪ. – ʩʦʨʪ ʄʘʨʣʠʥʢʘ).

ɺʦ ʚʪʦʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʟ 5 ʠʟʫʯʝʥʥʳʭ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ
ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ ʙʳʣʦ ʧʦʣʫʯʝʥʦ
ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ/ʦ 20-FR (17,0±1,00 ʰʪ.) (ʪʘʙʣ. 2).

ʊʘʙʣʠʮʘ 2
ɺʣʠʷʥʠʝ ʪʠʧʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (ʘʛʘʨʠʟʦʚʘʥʥʘʷ ʠ ʞʠʜʢʘʷ) ʥʘ ʠʥʜʫʢʮʠʶ

ʢʘʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ (Daucus carota L.)
ʚ ʢʫʣʴʪʫʨʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ in vitrʦ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5 % ʇʕɻ-4000

ʉʦʨʪʦʦʙʨʘʟʝʮ
(ʬʘʢʪʦʨ ɸ)

ʅʘʣʠʯʠʝ ʞʝʣʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ (ʬʘʢʪʦʨ ɹ)
ʘʛʘʨʠʟʦʚʘʥʥʘʷ ʞʠʜʢʘʷ

20-FR 17,0±1,0b 12,1±2,1a

ˉ177 13,6±1,4b 7,2±1,3a

21- FR 1,1±0,4a 15,2±5,1b

ˉ266 10,6±1,7b 1,8±0,9a

ʄʘʨʣʠʥʢʘ 9,0±1,1b 2,6±1,0a

ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ
ʥʘ ʧʦʚʪʦʨʥʦʩʪʴ ± ʦʰʠʙʢʘ ʨʘʟʥʦʩʪʠ ʚʳʙʦʨʦʯʥʳʭ ʩʨʝʜʥʠʭ. * – ʨʘʟʥʳʤʠ ʙʫʢʚʘʤʠ ʦʪʤʝʯʝʥʳ ʩʨʘʚʥʝʥʠʷ
ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʪʠʧʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʧʨʠ ʨ Ò 0,05.

ʆʜʥʘʢʦ ʜʣʷ ʩ/ʦ 20-FR ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʙʳʣʘ ʞʠʜʢʘʷ ʧʠʪʘʪʝʣʴʥʘʷ
ʩʨʝʜʘ (15,2±5,1ʰʪ.). ʉʘʤʳʤ ʦʪʟʳʚʯʠʚʳʤ ʦʢʘʟʘʣʩʷ ʩ/ʦ 20-FR (17,0±1,00ʰʪ.).ʅʘ
ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ɸ
(ʩʦʨʪʦʦʙʨʘʟʝʮ) ʩʦʩʪʘʚʠʣʦ 16,7 %, ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ɹ (ʥʘʣʠʯʠʝ ʞʝʣʠʨʫʶʱʝʛʦ
ʘʛʝʥʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ) ʦʢʘʟʘʣʦʩʴ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ, ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ
ʦʙʦʠʭ ʬʘʢʪʦʨʦʚ ʩʦʩʪʘʚʠʣʦ 14,8 %. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ
ʘʥʘʣʠʟʘ ʩ ʧʦʚʪʦʨʝʥʠʷʤʠ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ɸ (ʩʦʨʪʦʦʙʨʘʟʝʮ) ʦʢʘʟʘʣʦʩʴ ʩʫʱʝʩʪ-
ʚʝʥʥʳʤ ʜʣʷ ʚʩʝʭ 5 ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʥʘ ʦʙʦʠʭ ʪʠʧʘʭ ʩʨʝʜ.

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩ ʜʦʙʘʚ-
ʣʝʥʠʝʤ 5 % ʇʕɻ-4000 ʠ ʜʚʫʢʨʘʪʥʳʤ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ ʥʘ ʠʥ-
ʜʫʢʮʠʶ ʛʠʥʦʛʝʥʝʟʘ ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ in
vitrʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʩʝʤʷʧʦʯʢʠ ʩ ʢʘʣʣʫʩʦʤ ʠ ʨʘʩʪʝ-ʥʠʷ-
ʨʝʛʝʥʝʨʘʥʪʳ R0 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʥʘ ʞʠʜʢʦʡ ʩʨʝʜʝ – 336 ʰʪ.
(ʩ/ʦ ˉ177 – 281 ʰʪ., ʩ/ʣ ˉ266 – 111 ʰʪ., ʩʦʨʪ ʄʘʨʣʠʥʢʘ – 104 ʰʪ.), ʠ 118 ʰʪ.
(ʩʦʨʪ ʄʘʨʣʠʥʢʘ – 30 ʰʪ. ʠ ʩ/ʦ ˉ177 – 88 ʰʪ.), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʘʤʳʤ
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ʦʪʟʳʚʯʠʚʳʤ ʚ ʫʩʣʦʚʠʷʭ ʦʧʳʪʘ ʦʢʘʟʘʣʩʷ ʩ/ʦ ˉ177 – 281 ʨʘʩʪʝʥʠʝ-ʨʝʛʝʥʝʨʘʥʪ R0 ʠ
88 ʫʢʦʨʝʥʸʥʥʳʭ ʨʘʩʪʝʥʠʡ R0 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ.

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ, ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ ʢʣʝʪʦʯʥʳʭ
ʷʜʝʨ ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʪʝʥʠʷ R0 ʩʦʨʪʘ ʄʘʨʣʠʥʢʘ ʷʚʣʷʶʪʩʷ ʘʥʵʫʧʣʦʠʜʘʤʠ (ʨʠʩ.).

ʈʠʩ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ ʢʣʝʪʦʯʥʳʭ ʷʜʝʨ
ʩʦʨʪʦʦʙʨʘʟʮʘ ʄʘʨʣʠʥʢʘ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ (Daucus carota L.)

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʝʥʠʝ 5 % ʇʕɻ-4000 ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʩʥʠʞʝʥʠʠ
ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ ʚ ʩʦʩʪʘʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫʚʝʣʠʯʠʣʦ ʠʥʜʫʢʮʠʶ ʢʘʣ-
ʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 2 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝ-
ʨʘʥʪʦʚ R0 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʚ ʦʪʩʫʪʩʪʚʠʝ 5 % ʇʕɻ-4000 ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʘ ʘʛʘ-
ʨʠʟʦʚʘʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ – 186 ʰʪ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 5 %
ʇʕɻ-4000 ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʧʦʣʫʯʝʥʦ ʥʘ ʞʠʜ-
ʢʦʡ ʩʨʝʜʝ – 336 ʰʪ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʙʘʚʣʝʥʠʝ 5 % ʇʕɻ-4000 ʚ
ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫʚʝʣʠʯʠʣʦ ʚʳʭʦʜ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʚ 1,5 ʨʘʟʘ,
ʘ ʢʦʣʠʯʝʩʪʚʦ ʫʢʦʨʝʥʸʥʥʳʭ ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 – ʚ 2 ʨʘʟʘ.

ɺʩʝʛʦ ʚ ʜʚʫʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 559 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0

ʠ 177 ʫʢʦʨʝʥʝʥʥʳʭ ʨʘʩʪʝʥʠʡ R0. ʉʦʛʣʘʩʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ
ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ ʢʣʝʪʦʯʥʳʭ ʷʜʝʨ ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʪʝʥʠʷ R0 ʩʦʨʪʘ ʄʘʨʣʠʥʢʘ
ʷʚʣʷʶʪʩʷ ʘʥʵʫʧʣʦʠʜʘʤʠ. ʇʦʪʝʨʠ ʧʨʠ ʫʢʦʨʝʥʝʥʠʠ ʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʨʘʩʪʝʥʠʡ-
ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʩʦʩʪʘʚʠʣʠ 2,6 %. ʆʪʟʳʚʯʠʚʳʤʠ ʢ ʛʠʥʦʛʝʥʝʟʫ
ʚ ʢʫʣʴʪʫʨʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʦʢʘʟʘʣʠʩʴ ʩ/ʦ ̄  177, ʩʦʨʪ ʄʘʨʣʠʥʢʘ ʠ ʩ/ʦ
ˉ266 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ.

ɿʘʢʣʶʯʝʥʠʝ. ʀʥʜʫʢʮʠʷ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʢʫʣʴʪʫʨʝ ʩʝʤʷʧʦʯʝʢ ʤʦʨ-
ʢʦʚʠ ʩʪʦʣʦʚʦʡ in vitro ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʧʠ-
ʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʆʜʥʘʢʦ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 5 % PEG-4000 ʠ
ʜʚʫʢʨʘʪʥʦʤ ʩʥʠʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ «ʥʘʣʠʯʠʝ ʞʝ-
ʣʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ» ʩʪʘʥʦʚʠʪʩʷ ʥʝʟʥʘʯʠʤʳʤ.ʆʧʪʠʤʘʣʴʥʦʡ
ʦʢʘʟʘʣʘʩʴ ʞʠʜʢʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩ 5 % PEG-4000, ʥʘ ʢʦʪʦʨʦʡ
ʫʚʝʣʠʯʠʣʩʷ ʚʳʭʦʜ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʧʦʯʝʢ ʩ ʢʘʣʣʫʩʦʤ ʚ 2 ʨʘʟʘ, ʨʘʩʪʝʥʠʡ-
ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʚ 1,5 ʨʘʟʘ, ʫʢʦʨʝʥʸʥʥʳʭ ʨʘʩʪʝʥʠʡ R0 – ʚ 2 ʨʘʟʘ.
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ʅʘʠʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤʠ ʢ ʠʥʜʫʢʮʠʠ ʛʠʥʦʛʝʥʝʟʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ
ʦʢʘʟʘʣʠʩʴ ʩ/ʦ ˉ177, ʩʦʨʪ ʄʘʨʣʠʥʢʘ ʠ ʩ/ʦ ˉ266. ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʩʪʝʥʠʷ-ʨʝʛʝ-
ʥʝʨʘʥʪʳR0: ʩ/ʦ ̄ 177 – 391 h ʪ., ʩʦʨʪ ʄʘʨʣʠʥʢʘ – 113 h ʪ., ʩ/ʦ ̄ 266 – 50ʰʪ, ʩʨʝʜʠ
ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʝʥʳ ʘʥʵʫʧʣʦʠʜʳ. ɺʩʝʛʦ ʙʳʣʦ ʫʢʦʨʝʥʝʥʦ 177 ʨʘʩʪʝʥʠʡ-ʨʝʛʝʥʝ-
ʨʘʥʪʦʚ ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ R0. ʇʦʪʝʨʠ ʧʨʠ ʫʢʦʨʝʥʝʥʠʠ ʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʨʘʩʪʝ-
ʥʠʡ-ʨʝʛʝʥʝʨʘʥʪʦʚ R0 ʤʦʨʢʦʚʠ ʩʪʦʣʦʚʦʡ ʩʦʩʪʘʚʠʣʠ 2,6 %.
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ʄʠʢʨʦʢʣʦʥʘʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʪʦʤʘʪʘ ʜʠʢʦʛʦ ʚʠʜ
(Solanum pennellii ʉor.)

ʗ. ʇ. ʊʫʢʫʩʝʨ1, ʆ. ɺ.ʈʦʤʘʥʦʚʘ1, ɸ. ʗ. ʉʫʭʦʚ2

1ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʦʚʦʱʝʚʦʜʩʪʚʘ,
ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʦʩ. ɺʅʀʀʉʉʆʂ, ʈʌ

2ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ,
ɸʛʨʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ,

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ

ɸʥʥʦʪʘʮʠʷ. ʊʦʤʘʪ ʜʠʢʦʛʦ ʚʠʜʘ (Solanum pennellii ʉor.) ʦʙʣʘʜʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ
ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʘʤ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚ ʢʦʣʣʝʢʮʠʠ ʵʪʦʛʦ ʛʝʥʦ-
ʪʠʧʘ ʠ ʚʢʣʶʯʝʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʚʦʜʠʣʠ ʦʧʪʠʤʠʟʘʮʠʶ ʵʪʘʧʦʚ ʤʠʢʨʦʢʣʦ-
ʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʪʦʤʘʪʘ ʜʠʢʦʛʦ ʚʠʜʘ. ʇʦʜʦʙʨʘʣʠ ʪʠʧ ʵʢʩʧʣʘʥʪʘ ʪʦʤʘʪʘ ʜʠʢʦʛʦ
ʚʠʜʘ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ in vitro. ɼʣʷ ʠʥʜʫʢʮʠʠ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʪʦʤʘʪʘ ʜʠʢʦʛʦ
ʚʠʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʉ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʠʥʝʪʠʥʘ
(0,2ʤʛ/ʣ) ʠ 2,4-ɼ (1 ʤʛ/ʣ). ɺ ʢʫʣʴʪʫʨʝ in vitro ʢʣʦʥʘʣʴʥʦ ʨʘʟʤʥʦʞʠʣʠ ɻ ʢʩʧʣʘʥʪʳ ʪʦʤʘʪʘ ʜʠ-
ʢʦʛʦ ʚʠʜʘ, ʧʦʣʫʯʠʣʠ ʨʘʩʪʝʥʠʷ-ʨʝʛʝʥʝʨʘʥʪʳ ʠ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʣʠ ʠʭ ʚ ʥʝʩʪʝʨʠʣʴʥʳʭ
ʫʩʣʦʚʠʷʭ. ɺ ʩʢʨʝʱʠʚʘʥʠʷʭ ʩ ʢʫʣʴʪʫʨʥʳʤ ʪʦʤʘʪʦʤ (Solanum lycopersicum L.) ʧʦʣʫʯʠʣʠ
ʩʝʤʝʥʘ ʪʦʤʘʪʘ.

Wild type tomato (Solanum pennellii ʉor.) microclonal propagation

Ya.P. Tukuser1, O.V. Romanova1, A.Ya. Sukhov2

1Federal Scientific Vegetable Center,
Moscow region, VNIISSOK, Russian Federation

2Peoples Friendship University of Russia,
Agrarian and Technological Institute,

Moscow, Russian Federation
Abstract. Wild species tomato (Solanum pennellii ʉor.) has resistance to biotic and abiotic

stressors. In order to keep this genotype in the collection and to include it in the breeding process,
optimization of the microclonal multiplication stages of the wild tomato species. The wild tomato
species explant type was selected for in vitro introduction into culture. To induce callus formation
in wild tomato species, agarized MS nutrient medium with the addition of kinetin
(0.2 mg/l) and 2,4-D (1 mg/l) was used. In vitro culture, we clonally propagated wild tomato
species explants, obtained regenerant plants, and acclimatized them under non-sterile conditions.
In crosses with cultivated tomato Solanum lycopersicum L. tomato seeds were obtained.

ʊʦʤʘʪ (Solanum lycopersicum L.) – ʚʘʞʥʝʡʰʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ
ʢʫʣʴʪʫʨʘ, ʟʘʥʠʤʘʶʱʘʷ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʩʨʝʜʠ ʧʨʦʜʫʢʮʠʠ ʦʚʦʱʝʚʦʜʩʪʚʘ ʧʦ
ʩʚʦʝʤʫ ʟʥʘʯʝʥʠʶ ʠ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ
ʮʠʪʨʫʩʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʚʠʪʘʤʠʥʥʦʡ ʮʝʥʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʥʘ 2022 ʛʦʜ, ʧʦ ʚʩʝʤʫ
ʤʠʨʫ ʙʳʣʦ ʫʙʨʘʥʦ 5 ʤʣʥ ʛʘ ʠ ʧʨʦʠʟʚʝʜʝʥʦ ʙʦʣʝʝ 180 ʤʣʥ ʪʦʥʥ ʪʦʤʘʪʘ [1].
ʄʠʢʨʦʢʣʦʥʘʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ – ʵʪʦ ʥʝʧʦʣʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʚ ʢʫʣʴʪʫʨʝ
in vitro ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʠʜʝʥʪʠʯʥʳʭ ʠʩʭʦʜʥʳʤ. ʆʩʥʦʚʥʦʝ
ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʝʪʦʜʘ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ
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ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ – ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ.
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʢʠʝ ʚʠʜʳ Solanum ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ
ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʝʤ ʢʫʣʴʪʫʨʥʳʡ ʪʦʤʘʪ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʦʨʛʘʥʦʛʝʥʝʟʘ ʧʦʙʝʛʦʚ
ʫ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʨʪʦʚ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ ʣʠʥʠʡ ʪʦʤʘʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ
ʧʦʣʫʯʝʥʠʷ ʛʠʙʨʠʜʦʚ F1, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʪʘʢʦʚʦʡ ʫ ʤʦʜʝʣʴʥʳʭ
ʛʝʥʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʥʝ
ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ [2]. ʊʦʤʘʪʳ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʫʩʣʦʚʠʷʭ
ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʟʘʩʫʭʝ ʠ ʪʝʨʷʶʪ
ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʦʜʳ [3]. ʏʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʩʪʨʝʩʩʦʤ,
ʚʳʟʚʘʥʥʳʤ ʟʘʩʫʭʦʡ, ʨʘʩʪʝʥʠʷ ʚʳʨʘʙʦʪʘʣʠ ʥʝʩʢʦʣʴʢʦ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ,
ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʤʦʜʫʣʷʮʠʷ
ʫʩʪʴʠʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʨʘʥʩʧʠʨʘʮʠʠ, ʫʜʘʣʝʥʠʝ ʘʢʪʠʚʥʳʭ
ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ); ʠ ʤʦʙʠʣʠʟʘʮʠʷ ʛʦʨʤʦʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʝʩʩʦʤ.
ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ, ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʤ, ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ
ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʦʨʪʦʚ ʪʦʤʘʪʘ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʡ
ʧʨʠʨʦʜʝ ʣʠʰʝʥʳ ʥʘʜʣʝʞʘʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ,
ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʜʥʦʤʫ ʜʝʬʠʮʠʪʫ. ʇʨʠʨʦʜʥʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ
ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʢʠʝ ʚʠʜʳ ʪʦʤʘʪʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ
ʩʦʙʦʡ ʨʝʩʫʨʩ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʠʦʪʠʯʝʩʢʠʤ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ [4, 5].
ʊʦʤʘʪ Solanum pennellii ʉor. (LA 0716 – ʢʦʣʣʝʢʮʠʷ ʈʝʩʫʨʩʥʦʛʦ ʮʝʥʪʨʘ Rick
Tomato Genetics Resource Center (ɼʵʚʠʩ, ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ)) – ʚʠʜ
ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʪʦʤʘʪʘ ʩʝʤʝʡʩʪʚʘ ʧʘʩʣʝʥʦʚʳʭ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ
ɻʘʣʘʧʘʛʦʩʩʢʠʭ ʦʩʪʨʦʚʘʭ, ʚ ʇʝʨʫ ʠ ʥʘ ʩʝʚʝʨʝ ʏʠʣʠ. ɼʣʷ ʚʠʜʘ ʭʘʨʘʢʪʝʨʥʳ ʤʝʣʢʠʝ
ʟʝʣʝʥʳʝ ʧʣʦʜʳ ʠ ʚʳʩʦʢʦʨʦʩʣʳʝ ʢʫʩʪʳ ʜʝʪʝʨʤʠʥʘʥʪʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ
ʚʳʨʘʩʪʘʶʪ ʜʦ 1,6…1,8 ʤ. ɺ ʩʝʣʝʢʮʠʠ ʵʪʦʪ ʚʠʜ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʠʩʪʦʯʥʠʢ
ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʠʦʪʠʯʝʩʢʠʤ (ʙʦʣʝʟʥʷʤ ʠ
ʚʨʝʜʠʪʝʣʷʤ) ʠ ʘʙʠʦʪʠʯʝʩʢʠʤ (ʟʘʩʦʣʝʥʠʶ ʠ ʟʘʩʫʭʝ) ʩʪʨʝʩʩʦʨʘʤ. ʆʜʥʘʢʦ ʫ
S. pennellii ʉor. ʩʫʱʝʩʪʚʫʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʣʦʜʦʚ ʠ ʟʘʚʷʟʳ-
ʚʘʝʤʦʩʪʴʶ ʩʝʤʷʥ. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ
ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʥʠʞʝʥʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ
ʧʣʦʜʦʚ. ʂʦʛʜʘ ʜʥʝʚʥʳʝ ʠʣʠ ʥʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʚʳʰʘʶʪ 20…26 °C,
ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʦʜʦʚ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ.
ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʣʦʥʛʦʩʪʠʣʠʷ, ʯʪʦ
ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʟʘʚʷʟʳʚʘʥʠʝ ʩʝʤʷʥ ʪʦʤʘʪʘ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ
ʩʦʭʨʘʥʝʥʠʷ ʚ ʢʦʣʣʝʢʮʠʠ ʵʪʦʛʦ ʛʝʥʦʪʠʧʘ ʜʠʢʦʛʦ ʚʠʜʘ ʪʦʤʘʪʘ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ
ʝʛʦ ʚ ʢʫʣʴʪʫʨʫ in vitro [6]. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ
ʦʧʪʠʤʠʟʘʮʠʶ ʵʪʘʧʦʚ ʤʠʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ S. pennellii ʉor.

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣ ʩʝʣʝʢʮʠʦʥʥʳʡ
ʦʙʨʘʟʝʮ ʪʦʤʘʪʘ Solanum pennellii ʉor. ʠʟ ʢʦʣʣʝʢʮʠʠ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʠ ʠ ʩʝ-
ʤʝʥʦʚʦʜʩʪʚʘ ʧʘʩʣʝʥʦʚʳʭ ʢʫʣʴʪʫʨ ʌɻɹʅʋ ʌʅʎʆ. ɼʦʥʦʨʥʳʝ ʨʘʩʪʝʥʠʷ
ʚʳʨʘʱʠʚʘʣʠ ʚ 2022 ʛʦʜʫ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʧʣʝʥʦʯʥʦʡ ʪʝʧʣʠʮʳ ʩ
ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ 22…27 °ʉ, ʚʣʘʞʥʦʩʪʴʶ 65…90 %, ʦʩʚʝʱʝʥʥʦʩʪʴʶ
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15…20 ʪʳʩ. ʣʶʢʩ ʠ ʧʣʦʪʥʦʩʪʴʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʬʦʪʦʥʦʚ
260…350 ʤʤʦʣʴ/ʤ2 ʩ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʫʪʦʥʳ ʥʘ ʨʘʟʥʳʭ
ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʠ ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ (ʨʠʩ. 1). ʇʨʦʚʦʜʠʣʠ ʩʪʫʧʝʥʯʘʪʫʶ ʧʦʚʝʨʭ-
ʥʦʩʪʥʫʶ ʩʪʝʨʠʣʠʟʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 96 % ʵʪʘʥʦʣʘ (30 ʩ), 50 % ʚʦʜʥʦʛʦ
ʨʘʩʪʚʦʨʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ «ɹʝʣʠʟʥʘ» ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʊʚʠʥ-20 (1 ʢʘʧʣʷ
ʥʘ 100 ʤʣ) (15 ʤʠʥ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʝʭʢʨʘʪʥʳʤ ʧʨʦʤʳʚʘʥʠʝʤ ʚ ʩʪʝʨʠʣʴʥʦʡ
ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ (10 ʤʠʥ).

ɸ ɹ ɺ
ʈʠʩ. 1. ʄʦʣʦʜʳʝ ʣʠʩʪʴʷ ʠ ʙʫʪʦʥʳ ʜʠʢʦʛʦ ʚʠʜʘ ʪʦʤʘʪʘ S. pennellii Cor. ʥʘ ʨʘʟʥʳʭ

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʧʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʚ ʢʫʣʴʪʫʨʫ in vitro: ɸ – ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ; ɹ – ʧʦʣʥʦ-
ʩʪʴʶ ʨʘʩʢʨʳʪʳʝ ʙʫʪʦʥʳ; ɺ – ʧʦʣʫʨʘʩʢʨʳʪʳʝ ʙʫʪʦʥʳ)

ʋ ʙʫʪʦʥʦʚ ʫʜʘʣʷʣʠ ʯʘʰʝʣʠʩʪʠʢʠ, ʣʝʧʝʩʪʢʠ ʠ ʧʳʣʴʥʠʢʠ, ʘ ʧʝʩʪʠʢ ʩ ʦʩʪʘʪ-
ʢʘʤʠ ʮʚʝʪʦʣʦʞʘ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ
ʩʦʩʫʜʳ (100 ʤʣ), ʟʘʢʨʳʪʳʝ ʧʣʘʩʪʠʢʦʚʳʤʠ ʢʨʳʰʢʘʤʠ Magenta™ B-cap. ɼʣʷ ʠʥ-
ʜʫʢʮʠʠ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʉ [7], ʜʦʧʦʣ-
ʥʝʥʥʫʶ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ: 1 ʤʛ/ʣ 2,4-ɼ
(2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ); 1 ʤʛ/ʣ ɹɸʇ (6-ʙʝʥʟʠʣʘʤʠʥʦʧʫʨʠʥ);
1 ʤʛ/ʣ 2,4-ɼ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 0,2 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ; 0,2 ʤʛ/ʣ ɹɸʇ ʚ ʩʦʯʝʪʘʥʠʠ ʩ
0,05 ʤʛ/ʣ ʅʋʂ (1-ʥʘʬʪʘʣʠʥʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ).

ʉʪʝʢʣʷʥʥʳʝ ʩʦʩʫʜʳ ʩ ʵʢʩʧʣʘʥʪʘʤʠ ʧʦʤʝʱʘʣʠ ʥʘ ʩʪʝʣʣʘʞ ʩʦ ʩʤʝʰʘʥʥʳʤ
ʦʩʚʝʱʝʥʠʝʤ ʣʶʤʠʥʝʩʮʝʥʪʥʳʤʠ ʣʘʤʧʘʤʠ ʜʚʫʭ ʪʠʧʦʚ: OSRAM Fluora L36W/77
(ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʥʝʛʦ ʠ ʢʨʘʩʥʦʛʦ ʩʧʝʢʪʨʘ) ʠ Philips 36W/54-765 (ʩ ʧʨʝʦʙ-
ʣʘʜʘʥʠʝʤ ʙʝʣʦʛʦ ʩʧʝʢʪʨʘ), ʧʨʠ ʦʙʱʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ 3000 ʣʶʢʩ ʠ ʬʦʪʦʧʝʨʠʦʜʝ
16/8 ʯʘʩʦʚ (ʜʝʥʴ/ʥʦʯʴ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 °ʉ ʢʨʫʛʣʦʩʫʪʦʯʥʦ (ʨʠʩ. 2).

ɸ ɹ ɺ ɻ
ʈʠʩ. 2. ʕʢʩʧʣʘʥʪʳ ʪʦʤʘʪʘ ʜʠʢʦʛʦ ʚʠʜʘ S. pennellii Cor. ʥʘ ʩʨʝʜʝ ʄʉ ʩ ʨʘʟʣʠʯʥʳʤʠ

ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ: ɸ – 1 ʤʛ/ʣ 2,4-ɼ; ɹ – 1 ʤʛ/ʣ ɹɸʇ; ɺ – 1 ʤʛ/ʣ 2,4-ɼ + 0,2 ʤʛ/ʣ
ʢʠʥʝʪʠʥʘ; ɻ – 0,2 ʤʛ/ʣ ɹɸʇ + 0,05 ʤʛ/ʣ ʅʋʂ)
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʆʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ in vitro
ʦʢʘʟʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʪʦʥʦʚ ʪʦʤʘʪʘ. ʃʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʣʘʥʪʦʚ ʧʦʣʫʨʘʩʢʨʳʪʳʭ ʙʫʪʦʥʦʚ ʩʨʝʜʥʝʛʦ
ʨʘʟʤʝʨʘ ʩ ʫʞʝ ʟʘʤʝʪʥʦʡ ʩʚʝʪʣʦ-ʞʝʣʪʦʡ ʦʢʨʘʩʢʦʡ ʣʝʧʝʩʪʢʦʚ. ʊʢʘʥʠ ʣʠʩʪʘ ʦʢʘʟʘ-
ʣʠʩʴ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʩʪʝʨʠʣʠʟʫʶʱʠʤ ʚʝʱʝʩʪʚʘʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ
ʧʦʚʨʝʞʜʘʣʠʩʴ, ʥʝʢʨʦʪʠʟʠʨʦʚʘʣʠʩʴ ʠ ʪʝʨʷʣʠ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ.

ʅʘ 21 ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘʙʣʶʜʘʣʠ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ
ʤʦʨʬʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ ʠ ʧʦʷʚʣʝʥʠʝ ʪʦʯʝʢ ʨʦʩʪʘ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄʉ ʩ
ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ: 2,4-ɼ (1 ʤʛ/ʣ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʠʥʝʪʠʥʦʤ (0,2 ʤʛ/ʣ). ɺʳʭʦʜ
ʩʦʩʪʘʚʠʣ 3…4 ʪʦʯʢʠ ʨʦʩʪʘ ʥʘ ʵʢʩʧʣʘʥʪ. ʆʩʪʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʥʮʝʥʪʨʘʮʠʡ
ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʜʣʷ ʠʥʜʫʢʮʠʠ ʢʘʣʣʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʦʢʘʟʘʣʠʩʴ ʤʝʥʝʝ
ʵʬʬʝʢʪʠʚʥʳʤʠ (ʨʠʩ. 3).

ɸ ɹ ɺ ɻ
ʈʠʩ. 3.ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʦʨʬʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ ʫ ʪʦʤʘʪʘ ʜʠʢʦʛʦ ʚʠʜʘ S. pennellii Cor. ʥʘ

ʩʨʝʜʝ ʄʉ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ: ɸ – 1 ʤʛ/ʣ 2,4-ɼ; ɹ – 1 ʤʛ/ʣ ɹɸʇ;
ɺ – 1 ʤʛ/ʣ 2,4-ɼ + 0,2 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ; ɻ – 0,2 ʤʛ/ʣ ɹɸʇ+0,05 ʤʛ/ʣ ʅʋʂ)

ʏʝʨʝʟ 35 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʪʝʣʣʘʞʝ ʥʘʙʣʶʜʘʣʠ ʠʥʪʝʥʩʠʚʥʦʝ
ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʯʝʢ ʨʦʩʪʘ ʠ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ
ʤʦʨʬʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ (ʨʠʩ. 4).

ɼʝʣʝʥʠʝ ʢʘʣʣʫʩʘ ʠ ʧʝʨʝʩʘʜʢʫ ʥʘ ʩʚʝʞʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʥʝʦʙʭʦʜʠʤʦ
ʧʨʦʚʦʜʠʪʴ ʢʘʞʜʳʝ 2…3 ʥʝʜʝʣʠ. ʇʨʠ ʧʝʨʝʥʦʩʝ ʪʦʯʝʢ ʨʦʩʪʘ ʠ ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ
ʥʘ ʙʝʟʛʦʨʤʦʥʘʣʴʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʄʉ ʚ ʪʝʯʝʥʠʝ 4…6 ʥʝʜʝʣʴ ʧʨʦʠʩʭʦ-
ʜʠʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʙʝʛʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɿʘʪʝʤ
ʨʘʩʪʝʥʠʷ ʩ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʤʠ ʣʠʩʪʴʷʤʠ ʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʧʝʨʝʥʦʩʠʣʠ ʚ
ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʩʦʩʫʜʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʩʤʝʩʴʶ ʪʦʨʬʘ ʠ ʧʝʨʣʠʪʘ (7:3), ʥʘʢʨʳʚʘʣʠ
ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʤʠ ʧʣʘʩʪʠʢʦʚʳʤʠ ʩʪʘʢʘʥʯʠʢʘʤʠ ʜʣʷ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʨʘʩʪʝ-
ʥʠʡ ʢ ʥʝʩʪʝʨʠʣʴʥʳʤ ʫʩʣʦʚʠʷʤ. ɺʳʨʘʱʠʚʘʣʠ ʨʘʩʪʝʥʠʷ-ʨʝʛʝʥʝʨʘʥʪʳ ʚ ʢʣʠʤʘʪʠ-
ʯʝʩʢʦʡ ʢʘʤʝʨʝ ʧʨʠ ʨʝʞʠʤʝ 25 °ʉ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, 16/8 ʯ (ʜʝʥʴ/ʥʦʯʴ), ʦʩʚʝʱʝʥʠʝ
9000 ʣʶʢʩ (ʨʠʩ. 5).

ɸ ɹ ɺ ɻ
ʈʠʩ. 4.ʇʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʯʝʢ ʨʦʩʪʘ ʠ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ ʤʦʨ-

ʬʦʛʝʥʥʦʛʦ ʢʘʣʣʫʩʘ ʫ ʪʦʤʘʪʘ ʜʠʢʦʛʦ ʚʠʜʘ S. pennellii ʉor.: ɸ – 1 ʤʛ/ʣ 2,4-ɼ;
ɹ – 1 ʤʛ/ʣ ɹɸʇ; ɺ – 1 ʤʛ/ʣ 2,4-ɼ + 0,2 ʤʛ/ʣ ʢʠʥʝʪʠʥʘ; ɻ – 0,2 ʤʛ/ʣ ɹɸʇ + 0,05 ʤʛ/ʣ ʅʋʂ)
































































































































































































































































































































































