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Ɋɟɡɸɦɟ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɦɨɞɢɮɢɤɚɰɢɢ ɫɚɞɤɨɜ, ɨɬɥɢɱɚ-
ɸɳɢɯɫɹ ɨɬ ɩɪɢɜɟɞёɧɧɵɯ ɜ ɥɢɬɟɪɚɬɭɪɟ ɧɚɥɢɱɢɟɦ ɡɚɫɬёɠ-
ɤɢ-ɦɨɥɧɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɥɟɝɤɨɝɨ ɢ ɛɵɫɬɪɨɝɨ ɞɨɫɬɭɩɚ ɤ
ɨɛɴɟɤɬɚɦ (ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɚɞɤɢ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ,
ɩɟɪɟɧɨɫɧɵɟ ɫɚɞɤɢ ɞɥɹ ɧɚɛɥɸɞɟɧɢɣ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ, ɥɚɛɨ-
ɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɚɫɟɤɨɦɵɯ, ɦɢɧɢ-
ɫɚɞɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɫɬɟɧɢɢ). ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞ-
ɥɨɠɟɧɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ ɫɚɞɤɨɜ ɩɨɡɜɨɥɢɬ ɜɟɫɬɢ
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢ ɞɥɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ
ɞɨɫɬɚɬɨɱɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɭɜɥɚɠɧɟ-
ɧɢɹ ɩɨɱɜɵ, ɡɚɩɥɟɫɧɟɜɟɧɢɹ ɢ ɡɚɤɢɫɚɧɢɹ ɤɨɪɦɨɜɵɯ ɪɚɫɬɟ-
ɧɢɣ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɫɬёɠɤɢ-ɦɨɥɧɢɢ ɜ
ɫɚɞɤɚɯ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɭɩɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ
ɤɨɧɬɚɤɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɧɟ ɛɟɫɩɨɤɨɹ ɢ ɧɟ ɬɪɚɜɦɢɪɭɹ
ɨɛɴɟɤɬɵ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɚɞɤɨɜ ɹɜɥɹɟɬɫɹ
ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɢɬɟɥɶɧɨɝɨ (ɜ ɬɨɦ ɱɢɫɥɟ ɜɫɟɫɟɡɨɧɧɨɝɨ) ɨɛɢ-
ɬɚɧɢɹ ɧɚɫɟɤɨɦɵɯ ɜ ɭɫɥɨɜɢɹɯ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɢɛɥɢɠɟɧɧɵɯ
ɤ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɟ, ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɜɥɢɹɧɢɹ ɜɫɟɯ ɚɬɦɨɫ-
ɮɟɪɧɵɯ ɭɫɥɨɜɢɣ ɧɚ ɨɛɴɟɤɬɵ.

Abstract. MoНТПТМatТons oП ТnsОМt rОarТnР МaРОs supplТОН
аТtС гТppОr loМФ provТНТnР Оasв anН quТМФ aММОss to obУОМts
arО prОsОntОН. TСО usО oП tСО proposОН moНТПТМatТons oП
rОarТnР МaРОs аТll alloа Пor sСort-tОrm anН lonР-tОrm stuНТОs
Тn МonНТtТons oП suППТМТОnt vОntТlatТon, prОvОntТon oП soТl
аОttТnР, molНТnР anН sourТnР oП ПoraРО plants. TСО aНvantaРО
oП usТnР a гТppОr Тn rОarТnР МaРОs Тs tСО abТlТtв to aММОss anН
maФО МontaМt obsОrvatТons аТtСout НТsturbТnР or СurtТnР ob-
УОМts. TСО aНvantaРО oП statТonarв rОarТnР МaРОs Тs tСО possТ-
bТlТtв oП prolonРОН (ТnМluНТnР all-sОason) СabТtatТon oП Тn-
sОМts Тn МonНТtТons as МlosО as possТblО to tСО natural
ОnvТronmОnt, аСТlО prОsОrvТnР tСО ТnПluОnМО oП all atmo-
spСОrТМ МonНТtТons on tСО obУОМts.

ɂɡɭɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɬɞɟɥɶɧɵɯ
ɜɢɞɨɜ ɢɥɢ ɝɪɭɩɩɵ ɜɢɞɨɜ ɧɚɫɟɤɨɦɵɯ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɚɫɩɟɤɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɰɟɫɫ ɪɚɡ-
ɜɢɬɢɹ ɨɬɞɟɥɶɧɵɯ ɫɬɚɞɢɣ ɢ ɮɚɡ, ɮɟɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨ-
ɛɟɧɧɨɫɬɢ, ɬɪɨɮɢɱɟɫɤɢɟ ɫɜɹɡɢ, ɯɚɪɚɤɬɟɪ ɧɚɧɨɫɢɦɵɯ

ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɪɦɨɜɨɦɭ ɪɚɫɬɟɧɢɸ ɮɢɬɨɮɚɝɚɦɢ ɢ
ɞɪɭɝɢɟ. ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɦɧɨɝɨɥɟɬɧɢɟ ɪɚɛɨɬɵ ɜ ɩɨ-
ɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɩɨɡɜɨɥɹɸɬ ɨɬɜɟɬɢɬɶ ɧɚ ɪɹɞ ɜɨɩɪɨɫɨɜ,
ɨɞɧɚɤɨ ɞɥɹ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɨɥɭ-
ɱɟɧɧɵɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɵ ɬɚɤɠɟ ɧɚɛɥɸɞɟɧɢɹ ɧɚ
ɫɬɚɰɢɨɧɚɪɧɵɯ ɩɥɨɳɚɞɤɚɯ ɜ ɭɫɥɨɜɢɹɯ, ɩɪɢɛɥɢɠёɧɧɵɯ
ɤ ɟɫɬɟɫɬɜɟɧɧɵɦ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɱɚɫɬɧɵɯ ɡɚɞɚɱ ɩɪɢɦɟ-
ɧɹɸɬɫɹ ɫɚɞɤɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɪɚɡɦɟɪɨɜ
ДBoРНanov-Kat’Фov, 1947; WвnТРОr, 1953; TСalОnСorst,
1955; PuМСФova, 1966; FasulatТ, 1971; PrТstavФo, 1979;
LoРaМСОv, 1981; TsurТФov, TsurТФov, 2001]. ɂɧɨɝɞɚ ɧɟ-
ɨɛɯɨɞɢɦɨ ɛɵɫɬɪɨ ɫɨɡɞɚɬɶ ɭɫɥɨɜɢɹ ɞɥɹ ɤɪɚɬɤɨɜɪɟ-
ɦɟɧɧɨɝɨ ɢɥɢ ɞɥɢɬɟɥɶɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɧɚɫɟɤɨɦɵɯ.

ɋɚɞɤɢ ɞɥɹ ɧɚɫɟɤɨɦɵɯ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ
ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ:

– ɤɨɦɮɨɪɬɧɨɟ ɢ ɝɭɦɚɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ;
– ɜɨɡɦɨɠɧɨɫɬɶ ɜɟɫɬɢ ɤɨɧɬɚɤɬɧɵɟ ɧɚɛɥɸɞɟɧɢɹ

(ɮɨɬɨ-, ɜɢɞɟɨɫɴёɦɤɭ ɢ ɞɪ.), ɧɟ ɛɟɫɩɨɤɨɹ ɢ ɧɟ ɬɪɚɜɦɢ-
ɪɭɹ ɨɛɴɟɤɬɵ;

– ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɨɛɢɬɚɧɢɹ ɧɚɫɟɤɨɦɵɯ
ɜ ɫɚɞɤɚɯ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɥɧɨɝɨ ɰɢɤɥɚ;

– ɞɨɫɬɚɬɨɱɧɚɹ ɜɟɧɬɢɥɹɰɢɹ ɜ ɫɚɞɤɚɯ, ɢɡɛɟɠɚɧɢɟ
ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, ɡɚɩɥɟɫɧɟɜɟɧɢɹ ɢ ɡɚɤɢɫɚɧɢɹ
ɤɨɪɦɨɜɵɯ ɪɚɫɬɟɧɢɹ ɢ ɩɨɱɜɵ;

– ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɧɚɛɥɸɞɟɧɢɹɯ (ɹɣɰɟɤɥɚɞ-
ɤɚ, ɤɨɩɭɥɹɰɢɹ ɢ ɞɪ.) — ɧɚɥɢɱɢɟ ɤɨɪɦɨɜ ɢ ɞɨɫɬɭɩ
ɧɚɛɥɸɞɚɬɟɥɹ ɤ ɨɛɴɟɤɬɚɦ.

ɇɚ ɩɪɨɬɹɠɟɧɢɢ 1998–2017 ɝɝ. ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ⱦɚɥɶ-
ɧɟɝɨ Вɨɫɬɨɤɚ Ɋɨɫɫɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɷɤɨ-
ɥɨɝɢɢ Molipteryx fuliginosa (UСlОr, 1860) (HОtОroptОra:
CorОТНaО), ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ ɭɤɚɡɚɧɧɨɝɨ ɜ ɤɚɱɟ-
ɫɬɜɟ ɧɨɜɨɝɨ ɞɥɹ ɮɚɭɧɵ Ɋɨɫɫɢɢ ɪɨɞɚ ɢ ɜɢɞɚ ДKОrгСnОr,
KanвuФova, 1998; KanвuФova, VТnoФurov, 2009]. К ɧɚ-
ɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɨ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɢɢ, ɛɢɨɬɨɩɢɱɟɫɤɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ, ɩɪɟɢɦɚɝɢɧɚɥɶ-
ɧɵɯ ɮɚɡɚɯ ɢ ɪɟɩɪɨɞɭɤɬɢɜɧɨɦ ɩɨɜɟɞɟɧɢɢ M. fuliginosa



346 Ɍ.Ɉ. Ɇɚɪɤɨɜɚ ɢ ɞɪ.

ɧɚ ɸɝɟ Ⱦɚɥɶɧɟɝɨ Вɨɫɬɨɤɚ Ɋɨɫɫɢɢ ДKanвuФova, 2012;
KanвuФova, OstapОnФo, 2013; MarФova Оt al., 2016a, b,
2017a, b].

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɪɚɡɜɢɬɢɸ ɤɥɨ-
ɩɚ ɧɚɦɢ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɫɚɞɤɨɜ,
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɫɬɚɜɥɟɧɧɵɦ ɡɚɞɚɱɚɦ. В ɩɪɨɰɟɫ-
ɫɟ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɧɚɩɢɫɚɧɢɹ ɫɨɜɦɟɫɬɧɵɯ
ɩɭɛɥɢɤɚɰɢɣ, ȿ.В. Кɚɧɸɤɨɜɨɣ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɨɩɢ-
ɫɚɬɶ ɢ ɨɮɨɪɦɢɬɶ ɨɬɞɟɥɶɧɨɣ ɫɬɚɬɶɟɣ ɧɚɲɭ ɦɟɬɨɞɢɤɭ,
ɱɬɨ ɦɵ ɢ ɞɟɥɚɟɦ ɧɢɠɟ.

ɇɚ ɪɢɫɭɧɤɚɯ 1–8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɨɞɢɮɢɤɚɰɢɢ ɫɚɞ-
ɤɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ ɩɪɢɜɟɞёɧɧɵɯ ɜ ɥɢɬɟɪɚɬɭɪɟ ɧɚ-
ɥɢɱɢɟɦ ɡɚɫɬёɠɤɢ-ɦɨɥɧɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɥёɝɤɨɝɨ ɢ
ɛɵɫɬɪɨɝɨ ɞɨɫɬɭɩɚ ɤ ɨɛɴɟɤɬɚɦ. ɋɚɞɤɢ ɞɥɹ ɫɨɞɟɪɠɚɧɢɹ
ɧɚɫɟɤɨɦɵɯ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ
ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɩɨɥɟɜɵɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ.
ɉɟɪɟɧɨɫɧɵɟ ɫɚɞɤɢ ɦɨɝɭɬ ɬɚɤɠɟ ɩɪɢɦɟɧɹɬɶɫɹ ɤɚɤ ɝɭ-
ɦɚɧɧɵɣ ɫɩɨɫɨɛ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɚɫɟɤɨɦɵɯ.

ɋɬɚɰɢɨɧɚɪɧыɟ ɫɚɞɤɢ ɜ ɟɫɬɟɫɬɜɟɧɧыɯ ɭɫɥɨɜɢ-
ɹɯ. Ɉɛɟɫɩɟɱɢɜɚɸɬ ɩɨɥɧɭɸ ɢɡɨɥɹɰɢɹ ɤɭɫɬɚ ɪɚɫɬɟɧɢɹ
ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɧɚɫɟɤɨɦɵɦɢ ɢ ɞɨɫɬɚ-
ɬɨɱɧɨɟ ɩɢɬɚɧɢɟ ɧɚɫɟɤɨɦɵɯ-ɮɢɬɨɮɚɝɨɜ.

ɋɚɞɨɤ ɢɦɟɟɬ ɤɨɧɭɫɨɜɢɞɧɭɸ ɮɨɪɦɭ; ɨɫɶɸ ɤɚɪɤɚ-
ɫɚ ɹɜɥɹɟɬɫɹ ɬɟɥɟɫɤɨɩɢɱɟɫɤɢɣ ɡɚɨɫɬɪёɧɧɵɣ ɫɧɢɡɭ ɦɟ-
ɬɚɥɥɢɱɟɫɤɢɣ ɲɬɵɪɶ, ɫɧɚɛɠёɧɧɵɣ ɛɨɥɬɚɦɢ, ɩɨɡɜɨɥɹ-
ɸɳɢɦɢ ɮɢɤɫɢɪɨɜɚɬɶ ɟɝɨ ɧɚ ɧɭɠɧɨɣ ɜɵɫɨɬɟ.
ɉɨɩɟɪɟɱɧɵɟ ɷɥɟɦɟɧɬɵ — ɩɪɨɜɨɥɨɱɧɵɟ ɞɟɬɚɥɢ ɞɢɚ-
ɦɟɬɪɨɦ 3 ɦɦ: 2 ɞɭɝɢ, ɤɨɬɨɪɵɟ ɤɪɟɩɹɬɫɹ ɤ ɲɬɵɪɸ ɩɪɢ
ɩɨɦɨɳɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɩɥɚɫɬɢɤɨɜɵɯ ɯɨɦɭɬɨɜ — ɫɬɹ-
ɠɟɤ (ɩɪɢɞɚɸɬ ɠёɫɬɤɨɫɬɶ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɛɴёɦ ɤɚɪ-
ɤɚɫɚ ɜɨɤɪɭɝ ɤɭɫɬɚ ɢ ɡɚɳɢɳɚɸɬ ɬɤɚɧɶ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ
ɜɟɬɜɹɦɢ). Вɵɫɨɬɚ ɷɥɟɦɟɧɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɦɟɪɚɦ
ɤɭɫɬɚ ɫ ɡɚɩɚɫɨɦ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɝɨ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜ
ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ. Кɚɪɤɚɫ, ɫɨɛɪɚɧɧɵɣ ɜɨɤɪɭɝ ɨɞɧɨɝɨ
ɦɨɞɟɥɶɧɨɝɨ ɤɭɫɬɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ
ɩɟɪɟɧɟɫёɧ ɧɚ ɞɪɭɝɨɣ.

В ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ
ɤɚɪɤɚɫɚ ɫɚɞɤɚ ɫɥɭɠɢɬ ɱɟɯɨɥ ɢɡ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɣ,
ɩɪɨɡɪɚɱɧɨɣ ɫɟɬɱɚɬɨɣ ɬɤɚɧɢ ɫ ɜɲɢɬɵɦ ɡɚɦɤɨɦ-ɦɨɥ-
ɧɢɟɣ (ɪɢɫ. 1, 2). Ɋɚɡɦɟɪɵ ɱɟɯɥɚ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɬɶ ɪɚɡɦɟɪɚɦ ɤɚɪɤɚɫɚ, ɫ ɡɚɩɚɫɨɦ ɫɜɟɪɯɭ ɢ ɫɧɢɡɭ:
ɫɜɟɪɯɭ ɧɟɨɛɯɨɞɢɦɚ ɮɢɤɫɚɰɢɹ ɧɚ ɨɫɢ ɤɚɪɤɚɫɚ ɪɚɡɨ-
ɜɵɦɢ ɩɥɚɫɬɢɤɨɜɵɦɢ ɯɨɦɭɬɚɦɢ ɜɵɲɟ ɜɟɪɯɭɲɟɱɧɨɣ
ɱɚɫɬɢ ɤɭɫɬɚ; ɫɧɢɡɭ — ɡɚɯɜɚɬ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɤɪɭɝ ɤɭɫ-

Ðèñ. 1–8. Ìîäèôèêàöèè ñàäêîâ äëÿ èññëåäîâàíèÿ íàñåêîìûõ: 1, 2 — ñòàöèîíàðíûé ñàäîê â åñòåñòâåííûõ óñëîâèÿõ,
3, 4 — ïåðåíîñíîé ñàäîê: âíåøíèé âèä (3), ðàçìåùåíèå êîðìîâûõ ðàñòåíèé â ïåðåíîñíîì ñàäêå (4), 5, 6 — ìèíè-ñàäîê íà
ðàñòåíèè, 7, 8 — âñåñåçîííîå èñïîëüçîâàíèå ñòàöèîíàðíûõ ñàäêîâ â åñòåñòâåííûõ óñëîâèÿõ.

Figs 1–8. Modifications of rearing cages for insect research. 1, 2 — stationary rearing cage in natural conditions, 3, 4 — portable
rearing cage: appearance (3),  placing forage plants in a portable rearing cage (4), 5, 6 — mini-rearing cage on the plant, 7, 8 –
all-season use of stationary rearing cages in natural conditions.
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ɬɚ ɞɥɹ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɞɨɫɬɚɬɨɱɧɨɝɨ ɩɢ-
ɬɚɧɢɹ ɧɚɫɟɤɨɦɵɯ ɢ ɭɝɥɭɛɥɟɧɢɹ ɨɫɬɚɬɨɱɧɨɣ ɱɚɫɬɢ ɬɤɚ-
ɧɢ ɜ ɩɨɱɜɭ (ɧɟ ɦɟɧɟɟ 30 ɫɦ) ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ
ɜɵɯɨɞɚ ɧɚɛɥɸɞɚɟɦɵɯ ɨɛɴɟɤɬɨɜ.

Ɋɚɡɦɟɪ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɚɞɤɨɜ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶ
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ — ɧɚɦɢ ɢɫ-
ɩɨɥɶɡɨɜɚɥɢɫɶ ɫɚɞɤɢ ɜɵɫɨɬɨɣ 1,5 ɦ ɧɚɞ ɤɭɫɬɚɦɢ ɦɚɥɢ-
ɧɵ (Rubus sp., Rubus idaeus L.) ɢ ɦɢɧɢ-ɫɚɞɤɢ ɜɵɫɨ-
ɬɨɣ 30 ɫɦ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɥɢ ɧɚɞ ɩɨɞɪɨɫɬɨɦ ɷɬɢɯ
ɪɚɫɬɟɧɢɣ ДMarkova et al., 2017a, b]. Ⱦɥɹ ɞɟɬɚɥɶɧɵɯ
ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɧɚɫɟɤɨɦɵɦɢ (ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɨɩɭɥɹ-
ɰɢɢ, ɫɭɬɨɱɧɚɹ ɚɤɬɢɜɧɨɫɬɶ) ɜ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɚɞɤɢ ɧɚɞ
ɰɟɥɵɦɢ ɤɭɫɬɚɦɢ ɛɥɚɝɨɞɚɪɹ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɫɬёɠɤɢ
ɦɨɠɧɨ ɩɨɦɟɳɚɬɶ ɰɢɮɪɨɜɵɟ ɮɨɬɨɥɨɜɭɲɤɢ. Ɇɟɬɨɞ
ɦɟɱɟɧɢɹ ɫɚɦɰɨɜ ɢ ɫɚɦɨɤ ɩɨɡɜɨɥɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ
ɮɢɤɫɢɪɨɜɚɬɶ ɫɦɟɧɭ ɫɬɚɰɢɢ ɢ ɩɚɪɬɧɟɪɨɜ. ɋɬɚɰɢɨɧɚɪ-
ɧɵɟ ɦɢɧɢ-ɫɚɞɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɬɨɱɧɟɧɢɹ
ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɦɟɫɬ ɹɣɰɟɤɥɚɞɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ-
ɱɜɵ, ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɹɢɰ ɞɨ ɩɨɹɜɥɟ-
ɧɢɹ ɥɢɱɢɧɨɤ ɪɚɧɧɢɯ ɫɬɚɞɢɣ.

Пɟɪɟɧɨɫɧыɟ ɫɚɞɤɢ ɞɥɹ ɧɚɛɥɸɞɟɧɢɣ ɜ ɟɫɬɟɫɬɜɟɧ-
ɧых, ɥɚɛɨɪɚɬɨɪɧых ɭɫɥɨɜɢɹх ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ
ɧɚɫɟɤɨɦых. ɋɚɞɨɤ ɢɦɟɟɬ ɩɪɹɦɨɭɝɨɥɶɧɭɸ ɮɨɪɦɭ;
ɨɫɶɸ ɤɚɪɤɚɫɚ ɹɜɥɹɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɉ-ɨɛɪɚɡɧɵɟ
ɞɭɝɢ ɞɢɚɦɟɬɪɨɦ 3 ɦɦ, ɫɨɟɞɢɧёɧɧɵɟ ɩɪɢ ɩɨɦɨɳɢ ɢɡɨ-
ɥɹɰɢɨɧɧɵɯ ɩɥɚɫɬɢɤɨɜɵɯ ɯɨɦɭɬɨɜ — ɫɬɹɠɟɤ. ɇɢɠɧɹɹ
ɱɚɫɬɶ ɞɭɝ ɩɨɝɪɭɠɟɧɚ ɜ ɩɥɚɫɬɢɤɨɜɭɸ ёɦɤɨɫɬɶ ɫ ɩɨɱ-
ɜɨɣ. Ɋɚɡɦɟɪ ёɦɤɨɫɬɢ ɢ ɞɭɝ ɜɚɪɶɢɪɭɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ
ɨɬ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ — ɧɚɦɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɚɞ-
ɤɢ ɨɫɧɨɜɚɧɢɟɦ 17,5 ɯ 13 ɫɦ ɢ ɜɵɫɨɬɨɣ 13 ɫɦ; ɜɵɫɨɬɚ
ɤɚɪɤɚɫɚ ɨɬ ɭɪɨɜɧɹ ɩɨɱɜɵ ɫɨɫɬɚɜɥɹɥɚ 30 ɫɦ, ɚ ɨɛɴёɦ
ɞɥɹ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɧɚɛɥɸ-
ɞɟɧɢɹ ɧɚɫɟɤɨɦɵɯ — 6825 ɫɦ3 (ɪɢɫ. 3).

В ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ
ɤɚɪɤɚɫɚ ɫɚɞɤɚ ɫɥɭɠɢɬ ɱɟɯɨɥ ɢɡ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɣ,
ɩɪɨɡɪɚɱɧɨɣ ɫɟɬɱɚɬɨɣ ɬɤɚɧɢ ɫ ɜɲɢɬɵɦ ɡɚɦɤɨɦ-ɦɨɥ-
ɧɢɟɣ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɧɚ ɨɛɨɞɤɟ ёɦɤɨɫɬɢ.

Ⱦɥɹ ɤɨɦɮɨɪɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɧɚɫɟɤɨɦɵɯ ɢ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɨɬɤɥɚɞɤɢ ɹɢɰ ɧɚ ɟɫɬɟɫɬɜɟɧɧɵɟ ɫɭɛɫɬɪɚɬɵ
ɜ ɫɚɞɤɢ ɩɨɦɟɳɚɸɬ ɫɪɟɡɚɧɧɵɟ ɜɟɪɯɭɲɟɱɧɵɟ ɱɚɫɬɢ
ɫɬɟɛɥɟɣ ɤɨɪɦɨɜɵɯ ɪɚɫɬɟɧɢɣ, ɤɨɬɨɪɵɟ ɫɬɚɜɹɬ ɜ ɛɸɤ-
ɫɵ ɫ ɜɨɞɨɣ, ɜɪɵɬɵɟ ɜ ɩɨɱɜɭ (ɪɢɫ. 4). Вɟɬɨɱɤɢ ɪɚɫɬɟ-
ɧɢɣ ɪɟɝɭɥɹɪɧɨ ɨɛɧɨɜɥɹɸɬ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɟɫɬɟ-
ɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɢ ɯɨɪɨɲɟɝɨ ɩɢɬɚɧɢɹ ɧɚɫɟɤɨɦɵɯ. ɉɨ
ɨɤɨɧɱɚɧɢɢ ɹɣɰɟɤɥɚɞɤɢ ɢɦɚɝɨ ɢɡ ɫɚɞɤɚ ɦɨɠɧɨ ɜɵɩɭ-
ɫɬɢɬɶ ɜ ɩɪɢɪɨɞɭ, ɚ ɹɣɰɚ ɨɫɬɚɜɢɬɶ ɞɥɹ ɧɚɛɥɸɞɟɧɢɣ ɡɚ
ɫɨɡɪɟɜɚɧɢɟɦ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɥɢɧɶɤɨɣ ɥɢɱɢɧɨɤ ɞɨ ɢɯ
ɩɟɪɟɫɟɥɟɧɢɹ ɜ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɚɞɤɢ.

ɇɚɥɢɱɢɟ ɤɨɪɦɨɜɵɯ ɪɚɫɬɟɧɢɣ ɜ ɩɟɪɟɧɨɫɧɵɯ ɫɚɞ-
ɤɚɯ ɩɨɡɜɨɥɹɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɧɚɛɥɸɞɚɟɦɵɟ ɨɛɴɟɤ-
ɬɵ ɛɟɡ ɩɪɟɤɪɚɳɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ.

Мɢɧɢ-ɫɚɞɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɫɬɟɧɢɢ. В
ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜɟɬɤɢ
ɪɚɫɬɟɧɢɹ ɫɥɭɠɢɬ ɱɟɯɨɥ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɢɡ
ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɣ, ɩɪɨɡɪɚɱɧɨɣ ɫɟɬɱɚɬɨɣ ɬɤɚɧɢ
ɫ ɜɲɢɬɵɦ ɡɚɦɤɨɦ-ɦɨɥɧɢɟɣ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɫ
ɞɜɭɯ ɫɬɨɪɨɧ ɩɪɢ ɩɨɦɨɳɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɩɥɚɫɬɢɤɨ-
ɜɵɯ ɯɨɦɭɬɨɜ-ɫɬɹɠɟɤ ɥɢɛɨ ɩɪɨɜɨɥɨɤɢ. ɇɚɥɢɱɢɟ ɡɚɦ-
ɤɚ-ɦɨɥɧɢɢ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɨɛɴɟɤ-
ɬɨɦ (ɪɢɫ. 5).

Вɪɟɦɟɧɧɵɟ ɦɢɧɢ-ɫɚɞɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɢɦɚɝɨ, ɧɚɛɥɸɞɟɧɢɣ
ɡɚ ɫɨɡɪɟɜɚɧɢɟɦ ɹɢɰ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɥɢɧɶɤɨɣ ɥɢɱɢ-
ɧɨɤ ɞɨ ɢɯ ɩɟɪɟɫɟɥɟɧɢɹ ɜ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɚɞɤɢ.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɥɨɠɟɧɧɵɯ ɧɚɦɢ ɦɨɞɢɮɢɤɚ-
ɰɢɣ ɫɚɞɤɨɜ ɩɨɡɜɨɥɢɬ ɜɟɫɬɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢ ɞɥɢ-
ɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɞɨɫɬɚɬɨɱɧɨɣ ɜɟɧ-
ɬɢɥɹɰɢɢ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɭɜɥɚɠɧɟɧɢɹ ɩɨɱɜɵ,
ɡɚɩɥɟɫɧɟɜɟɧɢɹ ɢ ɡɚɤɢɫɚɧɢɹ ɤɨɪɦɨɜɵɯ ɪɚɫɬɟɧɢɣ. ɉɪɟ-
ɢɦɭɳɟɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɫɬёɠɤɢ-ɦɨɥɧɢɢ ɜ ɫɚɞ-
ɤɚɯ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɫɬɭɩɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ
ɤɨɧɬɚɤɬɧɵɯ ɧɚɛɥɸɞɟɧɢɣ, ɧɟ ɛɟɫɩɨɤɨɹ ɢ ɧɟ ɬɪɚɜɦɢ-
ɪɭɹ ɨɛɴɟɤɬɵ.

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɫɬɚɰɢɨɧɚɪɧɵɯ ɫɚɞɤɨɜ ɹɜɥɹɟɬɫɹ
ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɢɬɟɥɶɧɨɝɨ (ɜ ɬɨɦ ɱɢɫɥɟ ɜɫɟɫɟɡɨɧɧɨ-
ɝɨ) ɨɛɢɬɚɧɢɹ ɧɚɫɟɤɨɦɵɯ ɜ ɭɫɥɨɜɢɹɯ, ɦɚɤɫɢɦɚɥɶɧɨ
ɩɪɢɛɥɢɠɟɧɧɵɦ ɤ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɟ, ɫ ɫɨɯɪɚɧɟɧɢ-
ɟɦ ɜɥɢɹɧɢɹ ɜɫɟɯ ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɥɨɜɢɣ ɧɚ ɨɛɴɟɤɬɵ
(ɪɢɫ. 6).

Ɋɟɡɭɥɶɬɚɬɨɦ ɩɨɞɨɛɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ
ɩɨɩɨɥɧɟɧɢɟ ɫɜɟɞɟɧɢɣ ɩɨ ɷɤɨɥɨɝɢɢ ɜɢɞɨɜ (ɪɟɩɪɨɞɭɤ-
ɬɢɜɧɨɟ ɩɨɜɟɞɟɧɢɟ, ɤɨɥɢɱɟɫɬɜɨ ɹɢɰ ɜ ɤɥɚɞɤɟ, ɢɯ ɪɚɫ-
ɩɨɥɨɠɟɧɢɟ ɢ ɫɩɨɫɨɛɵ ɩɪɢɤɪɟɩɥɟɧɢɹ ɤ ɫɭɛɫɬɪɚɬɭ,
ɩɨɥɧɵɣ ɰɢɤɥ ɪɚɡɜɢɬɢɹ ɥɢɱɢɧɨɤ ɞɨ ɢɦɚɝɨ, ɞɢɧɚɦɢɤɚ
ɪɨɫɬɚ, ɫɦɟɪɬɧɨɫɬɶ, ɭɫɥɨɜɢɹ ɡɢɦɨɜɤɢ ɢ ɟё ɢɫɯɨɞ).
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