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Wprowadzenie 
 

LeŜnictwo zawsze byğo, jest i bňdzie jednym z waŨniejszych obszar·w w strategii kraju, biorŃc pod 

uwagň stabilnoŜĺ gospodarczŃ, zr·wnowaŨony rozw·j, bezpieczeŒstwo Ŝrodowiskowe i dziağalnoŜĺ 

czğowieka. Zrozumienie znaczenia leŜnictwa wymaga analizy obecnego stanu, starannego zarzŃdzania i 

ukierunkowanego wykorzystania las·w przy jednoczesnym zachowaniu ich funkcji zwiŃzanej z ochronŃ 

Ŝrodowiska naturalnego.  

Rozw·j leŜnictwa i unowoczeŜnianie proces·w produkcji leŜnej poprzez wprowadzanie 

innowacyjnych metod i technologii wymaga znalezienia racjonalnych sposob·w ich rozwiŃzywania. Aby 

osiŃgnŃĺ ten cel, najwaŨniejsze jest zapewnienie branŨy leŜnej wysoko wykwalifikowanej kadry kierowniczej, 

specjalist·w i pracownik·w, kt·rzy mogŃ Ŝmiağo wziŃĺ odpowiedzialnoŜĺ za swoje dziağania zawodowe i 

wykonywaĺ je zgodnie z wymaganiami i standardami.  

W dniu 21 marca 2024 r. z inicjatywy Malynskiego KoledŨu Zawodowego (Ukraina) i 

Miňdzynarodowej Akademii Nauk Stosowanych w ĞomŨy (Polska) przy wsparciu Ministerstwa Edukacji i 

Nauki Ukrainy oraz partner·w odbyğa siň VI Miňdzynarodowa Konferencja Naukowo-Praktyczna "Edukacja 

i Nauka LeŜna: stan, problemy i perspektywy rozwoju".  

W konferencji wziňli udziağ naukowcy, nauczyciele akademiccy i studenci z ponad 50 instytucji i 

plac·wek naukowych z Ukrainy, Rzeczypospolitej Polskiej, Litwy, Szwecji, Czech, Holandii, Niemiec, 

Kanady i Republiki Moğdawii. Niezwykle cieszy fakt, Ũe z roku na rok poszerza siň grono uczestnik·w 

konferencji.  

Po raz trzeci konferencja odbywağa siň w stanie wojennym. Trzeci rok z rzňdu Ũyjemy w nowej 

rzeczywistoŜci, ale zachowujemy tradycje, kontynuujemy dziağania wsp·ğpracy.  

Uczestnicy konferencji podzielili siň wynikami wğasnych badaŒ naukowych, przedstawili nowoŜci z 

zakresu leŜnictwa i architektury krajobrazu, zaprezentowali swoje osiŃgniňcia i odkrycia naukowe oraz mieli 

okazjň do wymiany poglŃd·w.  

Materiağy sŃ usystematyzowane i dotyczŃ gğ·wnych temat·w poruszanych podczas konferencji:  

1. Trendy i priorytety rozwoju leŜnictwa w kontekŜcie wsp·ğczesnych wyzwaŒ.  

2. Ekologia i efektywnoŜĺ energetyczna: problemy, perspektywy i alternatywne sposoby ich 

rozwiŃzywania.  

3. Znaczenie i aspekty rozwoju ksztağtowania krajobrazu i poprawy Ŝrodowiska miejskiego.  

4. Stan i perspektywy przetw·rstwa drewna i produkcji mebli.  

5. Perspektywiczne modelowanie system·w zarzŃdzania i ekonomiki.  

6. Ksztağtowanie przestrzeni edukacyjnej i kulturowej oraz tradycji.  

Materiağ polecany jest naukowcom, pracownikom naukowo-dydaktycznym, mğodym naukowcom, 

studentom w specjalnoŜciach LeŜnictwo, Ogrodnictwo, Ğowiectwo, Ekologia, Ochrona środowiska itp.  

Dziňkujemy wszystkim, kt·rzy mogli uczestniczyĺ w spotkaniu oraz wspierajŃ naszŃ inicjatywň. 

Wszystkim uczestnikom Ũyczymy zdrowia, dalszej owocnej pracy, ciekawych inicjatyw a przede wszystkim 

Zwyciňstwa Ukrainy i pokoju! Zapraszamy do udziağu w kolejnych inicjatywach. 

Rada redakcyjna  



7 

 

ɺʩʪʫʧ 

 

ʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʟʘʚʞʜʠ ʙʫʣʦ, ʻ ʽ ʙʫʜʝ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʧʨʷʤʽʚ ʩʪʨʘʪʝʛʽʾ ʢʨʘʾʥ, ʟ 

ʦʛʣʷʜʫ ʥʘ ʾʭ ʝʢʦʥʦʤʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ, ʝʢʦʙʝʟʧʝʢʫ, ʚʩʝʙʽʯʥʫ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ. 

ʊʘʢʝ ʨʦʟʫʤʽʥʥʷ ʟʥʘʯʫʱʦʩʪʽ ʣʽʩʽʚʥʠʮʪʚʘ, ʚʠʤʘʛʘʻ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʪʘ ʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʽʚ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʾʭ ʝʢʦʣʦʛʦ-ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ. 

ʈʦʟʚʠʪʦʢ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʯʝʨʝʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʰʣʷʭ̔ʚ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʤʝʪʠ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʩʽʚʥʦʾ ʛʘʣʫʟʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ 

ʢʝʨʽʚʥʠʤʠ ʢʘʜʘʤʠ, ʬʘʭʽʚʮʷʤʠ, ʨʦʙʽʪʥʠʢʘʤʠ, ʷʢʽ ʚʧʝʚʥʝʥʦ ʤʦʞʫʪʴ ʙʨʘʪʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 

ʩʚʦʶ ʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʾʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʽ ʩʪʘʥʜʘʨʪʽʚ.  

ɿʘ ʽʥʽʮʽʘʪʠʚʠ ʄʘʣʠʥʩʴʢʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ (ʋʢʨʘʾʥʘ) ʪʘ ʄʽʞʥʘʨʦʜʥʦʾ ɸʢʘʜʝʤʽʾ ʇʨʠʢʣʘʜʥʠʭ 

ʅʘʫʢ ʚ ʃʦʤʞʽ (ʈʝʩʧʫʙʣʽʢʘ ʇʦʣʴʱʘ) ʟʘ ʧʽʜʪʨʠʤʢʠ ʄʆʅ ʋʢʨʘʾʥʠ ʪʘ ʧʘʨʪʥʝʨʽʚ 21 ʙʝʨʝʟʥʷ 2024 ʨʦʢʫ 

ʚʽʜʙʫʣʘʩʷ Vɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʃʽʩʽʚʥʠʯʘ ʦʩʚʽʪʘ ʽ ʥʘʫʢʘ: ʩʪʘʥ, ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè. 

ʋ ʨʦʙʦʪʽ ʢʦʥʬʝʨʝʥʮʽʾ ʚʟʷʣʠ ʫʯʘʩʪʴ ʥʘʫʢʦʚʮʽ, ʚʠʢʣʘʜʘʯʽ ʪʘ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʟ ʧʦʥʘʜ 50 ʟʘʢʣʘʜʽʚ 

ʪʘ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, ʟʦʢʨʝʤʘ, ʟ ʋʢʨʘʾʥʠ, ʈʝʩʧʫʙʣʽʢʠ ʇʦʣʴʱʘ, ʃʠʪʚʠ, ʐʚʝʮʽʾ, ʏʝʭʽʾ, ʅʽʜʝʨʣʘʥʜʽʚ, 

ʅʽʤʝʯʯʠʥʠ, ʂʘʥʘʜʠ, ʈʝʩʧʫʙʣʽʢʠ ʄʦʣʜʦʚʘ. ʅʘʜʟʚʠʯʘʡʥʦ ʧʨʠʻʤʥʦ, ʱʦ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʨʦʟʰʠʨʶʻʪʴʩʷ 

ʛʝʦʛʨʘʬʽʷ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʝʨʝʥʮʽʾ. 

ɺʞʝ ʚʪʨʝʪʻ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʭʦʜʠʪʴ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. ʋʞʝ ʪʨʝʪʽʡ ʨʽʢ ʤʠ ʞʠʚʝʤʦ ʚ ʥʦʚʽʡ 

ʜʽʡʩʥʦʩʪʽ, ʘʣʝ ʟʙʝʨʽʛʘʻʤʦ ʪʨʘʜʠʮʽʾ, ʥʘʜ ʷʢʠʤʠ ʢʨʘʾʥʘ-ʘʛʨʝʩʦʨ ʥʝ ʤʘʻ ʚʣʘʜʠ. 

ʋʯʘʩʥʠʢʠ ʢʦʥʬʝʨʝʥʮʽʾ ʧʦʜʽʣʠʣʠʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʟʥʘʡʦʤʠʣʠ ʟ 

ʥʦʚʠʟʥʦʶ ʫ ʛʘʣʫʟʽ ʣʽʩʦʚʦʛʦ ʪʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʨʝʜʩʪʘʚʠʣʠ ʥʘʫʢʦʚʽʡ ʩʧʽʣʴʥʦʪʽ ʩʚʦʾ 

ʨʦʟʨʦʙʢʠ ʪʘ ʚʽʜʢʨʠʪʪʷ ʪʘ ʤʘʣʠ ʥʘʛʦʜʫ ʦʙʤʽʥʷʪʠʩʷ ʜʫʤʢʘʤʠ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ.  

ʋ ʟʙʽʨʥʠʢʫ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʪʘ ʨʦʟʤʽʱʝʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʨʦʙʦʪʠ 

ʢʦʥʬʝʨʝʥʮʽʾ: 

1. ʊʝʥʜʝʥʮʽʾ ʪʘ ʧʨʽʦʨʠʪʝʪʠ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ. 

2. ɽʢʦʣʦʛʽʷ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ.  

3. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʦʟʝʣʝʥʝʥʥʷ ʽ ʙʣʘʛʦʫʩʪʨʦʶ ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

4. ʉʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʜʝʨʝʚʦʦʙʨʦʙʥʦʛʦ ʪʘ ʤʝʙʣʝʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

5. ʇʝʨʩʧʝʢʪʠʚʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʩʠʩʪʝʤ ʪʘ ʝʢʦʥʦʤʽʢʠ. 

6. ʌʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʪʨʘʜʠʮʽʡ. 

ʄʘʪʝʨʽʘʣ ʟʙʽʨʥʠʢʘ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʥʘʫʢʦʚʮʽʚ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ, ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘʢʣʘʜʽʚ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʪʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʃʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʄʠʩʣʠʚʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ɽʢʦʣʦʛʽʷ, ʆʭʦʨʦʥʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥ. 

ɼʷʢʫʻʤʦ ʚʩʽʤ, ʭʪʦ ʚ ʪʘʢʠʡ ʩʢʣʘʜʥʠʡ ʯʘʩ ʟʥʘʡʰʦʚ ʤʦʞʣʠʚʽʩʪʴ ʜʦʣʫʯʠʪʠʩʷ ʪʘ ʧʽʜʪʨʠʤʘʪʠ ʥʘʰʫ 

ʽʥʽʮʽʘʪʠʚʫ, ʧʦʜʽʣʠʪʠʩʷ ʩʚʦʾʤʠ ʥʘʫʢʦʚʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʪʘ ʟʜʦʙʫʪʢʘʤʠ. ɹʘʞʘʻʤʦ ʚʩʽʤ ʫʯʘʩʥʠʢʘʤ 

ʤʽʮʥʦʛʦ ʟʜʦʨʦʚôʷ, ʧʣʽʜʥʦʾ ʨʦʙʦʪʠ, ʮʽʢʘʚʠʭ ʽʜʝʡ, ʚʘʛʦʤʠʭ ʥʘʫʢʦʚʠʭ ʟʜʦʙʫʪʢʽʚ, ʽ ʥʘʡʛʦʣʦʚʥʽʰʝ ï 

ʇʝʨʝʤʦʛʠ ʋʢʨʘʾʥʠ ʪʘ ʤʠʨʥʦʛʦ ʥʝʙʘ ʥʘʜ ʛʦʣʦʚʦʶ! ɿʘʧʨʦʰʫʻʤʦ ʜʦ ʫʯʘʩʪʽ ʫ ʥʘʩʪʫʧʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ  
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ʏɽʈɺʆʅʆʂʅʀɾʅɸ ʌʃʆʈɸ  

ʐɸʎʔʂʆɻʆ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂʋ 

 

ɸʨʚʘʪ ʃʘʨʠʩʘ 1, ɹʨʘʞʥʠʢ ʆʣʴʛʘ 2 

1 ʚʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ, ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ, lesyaarvat@gmail.com 
2 ʚʠʢʣʘʜʘʯ ɯ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ, olabravo@ukr.net 
1-2 ʐʘʮʴʢʠʡ ʣʽʩʦʚʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʽʤʝʥʽ ɺ.ɺ. ʉʫʣʴʢʘ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʫʤʦʚʠ ʚʠʨʦʩʪʘʥʥʷ, ʯʠʩʝʣʴʥʽʩʪʴ ʡ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟʦʢʨʝʤʘ ʫʥʽʢʘʣʴʥʽʩʪʴ ʫʤʦʚ ʐʘʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ. ʅʘʚʝʜʝʥʦ ʬʣʦʨʠʩʪʠʯʥʠʡ ʩʢʣʘʜ ʚʠʜʽʚ ʐʘʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʧʘʨʢʫ ʟʛʽʜʥʦ ʩʪʘʪʫʩʫ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʐʘʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ, ʐʘʮʴʢʝ ʧʦʦʟʝʨôʷ, ʈʘʤʩʘʨʩʴʢʘ 

ʢʦʥʚʝʥʮʽʷ, ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ, ʏʝʨʚʦʥʘ ʢʥʠʛʘ ʋʢʨʘʾʥʠ. ʨʦʩʣʠʥʠ ʝʥʜʝʤʽʢʠ 

Annotation. The article highlights the conditions of growth, number, and diversity of plants 

in the Volyn region, in particular the unique conditions of the Shatsk National Nature Park. The 

floristic composition of the species of Shatsk National Nature Park according to the status that is 

given to these plants in the Red Book of Ukraine. 

Key words: Shatskʫ National Nature Park, Shatsky Lake, Ramsar Convention, Volyn Region, 

Red Book of Ukraine. endemic plants. 

 

ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʋʢʨʘʾʥʠ, ʤʝʞʫʻ ʟ ʇʦʣʴʱʝʶ ʽ 

ɹʽʣʦʨʫʩʩʶ. ʆʙʣʘʩʪʴ ʦʜʥʘ ʟ ʩʘʤʠʭ ʤʘʣʝʥʴʢʠʭ, ʾʾ ʧʣʦʱʘ ʩʢʣʘʜʘʻ 20143 ʢʤ2 (3,34% ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ), ʜʦ ʪʦʛʦ ʞ ʽ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʨʦʭʠ ʙʽʣʴʰʝ ʤʽʣʴʡʦʥʘ ʦʩʽʙ [6]. 

ʌʣʦʨʘ ʦʙʣʘʩʪʽ ʬʦʨʤʫʚʘʣʘʩʴ ʷʢ ʤʽʛʨʘʮʽʡʥʘ, ʪʦʙʪʦ ʟ ʨʽʟʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ɿ ʧʽʚʥʦʯʽ, ʟʦʢʨʝʤʘ, ʩʶʜʠ ʧʦʪʨʘʧʠʣʠ ʩʦʩʥʦʚʽ, ʘ ʧʦʜʝʢʫʜʠ ʽ ʷʣʠʥʦʚʽ ʣʽʩʠ ʨʘʟʦʤ ʟ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʥʠʭ ʪʚʘʨʠʥʘʤʠ. ʇʦʤʽʞ ʥʠʤʠ ʟʘʣʠʰʠʣʠʩʴ ʱʝ ʟ ʧʽʩʣʷʣʴʦʜʦʚʠʢʦʚʦʛʦ ʧʝʨʽʦʜʫ 

ʬʨʘʛʤʝʥʪʠ ʪʫʥʜʨʦʚʠʭ ʙʦʣʽʪ ʟ ʧʫʭʽʚʢʦʶ, ʦʩʦʢʘʤʠ, ʙʘʛʥʦʤ ʽ ʞʫʨʘʚʣʠʥʦʶ. ɿ ʧʽʚʜʝʥʥʠʭ ʛʽʨʩʴʢʠʭ 

ʣʽʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʶ ʦʙʣʘʩʪʽ ʧʦʰʠʨʠʣʠʩʴ ʜʽʙʨʦʚʠ ʪʘ ʛʨʘʙʦʚʽ ʣʽʩʠ, ʱʦ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʙʘʛʘʪʠʤ 

ʨʦʩʣʠʥʥʠʤ ʽ ʪʚʘʨʠʥʥʠʤ ʩʚʽʪʦʤ. ɭ ʥʘ ɺʦʣʠʥʽ ʽ ʩʚʦʾ ʝʥʜʝʤʽʢʠ ï ʚʠʜʠ, ʷʢʽ ʚʠʨʦʩʪʘʶʪʴ ʥʘ ʥʝʟʥʘʯʥʽʡ 

ʟʘ ʧʣʦʱʝʶ ʪʝʨʠʪʦʨʽʾ. ʎʝ ʛʚʦʟʜʠʢʘ ʥʝʩʧʨʘʚʞʥʴʦʧʽʟʥʷ, ʤʦʣʦʯʘʡ ʚʦʣʠʥʩʴʢʠʡ ʪʘ ʞʠʚʦʢʽʩʪ 

ʜʨʽʙʥʦʯʘʰʝʯʢʦʚʠʡ [2]. 

ɿʘʛʘʣʦʤ, ʩʢʣʘʜ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ ʦʙʣʘʩʪʽ ʩʪʘʥʦʚʠʪʴ 1525 ʚʠʜʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʟʜʝʙʽʣʴʰʦʛʦ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʨʦʜʠʥʘʤʠ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ. ʉʝʨʝʜ ʥʠʭ ʧʝʨʝʚʘʞʘʶʪʴ 

ʩʢʣʘʜʥʦʮʚʽʪʽ, ʟʣʘʢʦʚʽ, ʦʩʦʢʦʚʽ, ʨʦʟʦʮʚʽʪʽ, ʛʚʦʟʜʠʢʦʚʽ, ʙʦʙʦʚʽ, ʞʦʚʪʝʮʝʚʽ, ʨʘʥʥʠʢʦʚʽ, ʛʫʙʦʮʚʽʪʽ, 

ʟʦʥʪʠʯʥʽ ʪʘ ʭʨʝʩʪʦʮʚʽʪʽ.  

mailto:lesyaarvat@gmail.com
mailto:olabravo@ukr.net
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ʅʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʟʨʦʩʪʘʻ 109 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ 

(ʩʫʜʠʥʥʠʭ ï 88, ʤʦʭʦʧʦʜʽʙʥʠʭ ï 6 , ʚʦʜʦʨʦʩʪʝʡ ï 10, ʣʠʰʘʡʥʠʢʽʚ ï 1, ʛʨʠʙʽʚ ï 4). ʉʝʨʝʜ ʥʠʭ ʟʘ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ ʩʪʘʪʫʩʦʤ: ʚʨʘʟʣʠʚʠʭ ï 61, ʨʽʜʢʽʩʥʠʭ ï 22, ʥʝʜʦʩʪʘʪʥʴʦ ʚʽʜʦʤʠʭ ï 0, 

ʥʝʦʮʽʥʝʥʠʭ ï 16, ʟʥʠʢʘʶʯʠʭ ï 10, ʟʥʠʢʣʠʭ ʫ ʧʨʠʨʦʜʽ ï 0, ʟʥʠʢʣʠʭ ï 0 [1].  

ʇʨʠʢʦʨʜʦʥʥʝ ʨʦʟʤʽʱʝʥʥʷ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ.  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʠʭ ʽ ʙʘʨʚʠʩʪʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʦʣʠʥʩʴʢʦʾ ʧʨʠʨʦʜʠ ʻ ʐʘʮʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʢʦʨʜʦʥʽ ʟ ʙʽʣʦʨʫʩʽʻʶ ʽ ʇʦʣʴʱʝʶ ʥʘ ʚʦʜʦʜʽʣʽ 

ʨʽʢ ɿʘʭʽʜʥʠʡ ɹʫʛ ʽ ʇʨʠʧ'ʷʪʴ. 

ʐʅʇʇ ʟʘʩʥʦʚʘʥʠʡ ʚ 1983 ʨʦʮʽ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʦʩʦʙʣʠʚʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ, ʦʟʜʦʨʦʚʯʫ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʫ, ʥʘʫʢʦʚʫ, ʝʢʦʣʦʛʦ-

ʦʩʚʽʪʥʶ ʪʘ ʝʩʪʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʚʽʜʧʦʯʠʥʢʫ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʫʨʠʟʤʫ ʪʘ 

ʧʨʦʧʘʛʘʥʜʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʥʘʥʴ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʘʨʢʫ ʩʪʘʥʦʚʠʣʘ 32515 ʛʘ. ʅʘʡʙʽʣʴʰ 

ʣʽʩʠʩʪʠʤʠ ʻ ʟʘʭʽʜʥʘ ʽ ʧʽʚʜʝʥʥʘ ʯʘʩʪʠʥʠ ʧʘʨʢʫ, ʘ ʚ ʧʽʚʜʝʥʥʦïʩʭʽʜʥʽʡ ï ʟʦʩʝʨʝʜʞʝʥʽ ʦʩʥʦʚʥʽ 

ʤʘʩʠʚʠ ʣʽʩʦʚʠʭ ʙʦʣʽʪ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʩʬʘʛʥʦʚʠʤʠ ʙʦʣʦʪʘʤʠ. ʋ ʩʫʯʘʩʥʠʭ ʤʝʞʘʭ ʧʘʨʢʫ 

ʥʘʣʽʯʫʻʪʴʩʷ 23 ʦʟʝʨʘ ʧʣʦʱʝʶ ʧʨʠʙʣʠʟʥʦ 7 ʪʠʩ. ʛʘ ʚ ʦʩʥʦʚʥʦʤʫ ʣʴʦʜʦʚʠʢʦʚʦʛʦ ʪʘ ʢʘʨʩʪʦʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʦʟʝʨʥʠʭ ʛʨʫʧ ɭʚʨʦʧʠ). ʅʘʡʙʽʣʴʰʽ ʟ ʥʠʭ ï ʦʟʝʨʘ ʉʚʽʪʷʟʴ, 

ʇʫʣʝʤʝʮʴʢʝ, ʃʫʢʠ, ʃʶʮʠʤʠʨ, ʇʽʩʦʯʥʝ, ʂʨʠʤʥʝ [3]. 

ʆʩʦʙʣʠʚʽʩʪʶ ʐʘʮʴʢʦʛʦ ʅʇʇ ʻ ʡʦʛʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʫʥʽʢʘʣʴʥʝ 

ʧʦʻʜʥʘʥʥʷ ʣʽʩʦʚʠʭ, ʦʟʝʨʥʠʭ, ʙʦʣʦʪʥʠʭ ʽ ʜʶʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʉʪʘʥ ʟʙʝʨʝʞʝʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʽ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʝʨʠʪʦʨʽʾ ʩʪʘʚ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʐʘʮʴʢʠʭ ʦʟʝʨ ʜʦ ʉʧʠʩʢʫ 

ʈʘʤʩʘʨʩʴʢʠʭ ʫʛʽʜʴ (1995 ʨʽʢ) ʪʘ ʥʘʜʘʥʥʷ ʐʘʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʧʘʨʢʫ ʩʪʘʪʫʩʫ 

ʙʽʦʩʬʝʨʥʦʛʦ ʨʝʟʝʨʚʘʪʫ ʟʘ ʧʨʦʛʨʘʤʦʶ ʄɸɹ ʖʅɽʉʂʆ. ʎʝ ʦʜʥʘ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʠʨʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ɿʘʭʽʜʥʦ-ʇʦʣʽʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ɻʦʣʦʚʥʦʤʫ ʚʦʜʦʜʽʣʽ ʙʘʩʝʡʥʽʚ 

ʏʦʨʥʦʛʦ ʽ ɹʘʣʪʽʡʩʴʢʦʛʦ ʤʦʨʽʚ. ʋ 2012 ʨʦʮʽ ʧʘʨʢ ʫʚʽʡʰʦʚ ʫ ʤʽʞʥʘʨʦʜʥʠʡ ʪʨʠʩʪʦʨʦʥʥʽʡ 

ʙʽʦʩʬʝʨʥʠʡ ʨʝʟʝʨʚʘʪ çɿʘʭʽʜʥʝ ʇʦʣʽʩʩʷè (ʇʦʣʴʱʘ-ʋʢʨʘʾʥʘ-ɹʽʣʦʨʫʩʴ). ʎʝ ʜʨʫʛʠʡ ʚ ɭʚʨʦʧʽ ʽ 

ʪʨʝʪʽʡ ʫ ʩʚʽʪʽ ʪʨʠʩʪʦʨʦʥʥʽʡ ʊʨʘʥʩʢʦʨʜʦʥʥʠʡ ʙʽʦʩʬʝʨʥʠʡ ʨʝʟʝʨʚʘʪ. ʉʪʘʪʫʩ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 

ʙʽʦʩʬʝʨʥʦʛʦ ʨʝʟʝʨʚʘʪʫ ʖʅɽʉʂʆ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʥʷʪʢʦʚʽ ʧʨʠʨʦʜʥʽ ʮʽʥʥʦʩʪʽ ʪʘ ʟʥʘʯʝʥʥʷ ʮʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʫ ʟʙʝʨʝʞʝʥʥʽ ʽ ʧʽʜʪʨʠʤʮʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ɭʚʨʦʧʽ ʽ ʩʚʽʪʽ [4]. 

ʈʦʩʣʠʥʥʠʡ ʩʚʽʪ ʧʘʨʢʫ ʥʘʣʽʯʫʻ ʧʨʠʙʣʠʟʥʦ 800 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʜʦ 40% 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʬʣʦʨʠ ʇʦʣʽʩʩʷ. ʇʝʨʝʚʘʞʘʶʪʴ ʩʦʩʥʦʚʽ ʣʽʩʠ ʯʦʨʥʠʯʥʽ ʪʘ ʟʝʣʝʥʦʤʦʭʦʚʽ. 

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʚʽʣʴʰʘʥʽ, ʜʫʙʦʚʦïʩʦʩʥʦʚʽ ʪʘ ʜʫʙʦʚʽ ʣʽʩʠ. ʊʫʪ ʻ ʜʽʣʷʥʢʘ ʷʣʠʥʦʚʦʛʦ ʣʽʩʫ, ʷʢʠʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʧʽʚʜʝʥʥʦʶ ʤʝʞʝʶ ʩʫʮʽʣʴʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʷʣʠʥʠ ʥʘ ʨʽʚʥʠʥʥʽʡ ʋʢʨʘʾʥʽ [5]. 
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ʅʘ ʤʦʤʝʥʪ ʩʪʚʦʨʝʥʥʷ (1983 ʨʽʢ) ʫ ʐʅʇʇ ʥʘ ʧʣʦʱʽ 32 515 ʛʘ, ʯʠʩʝʣʴʥʽʩʪʴ 

ʯʝʨʚʦʥʦʢʥʠʞʥʦʾ ʬʣʦʨʠ ʩʪʘʥʦʚʠʣʘ 28 ʚʠʜʽʚ. ʅʠʥʽ ʡʦʛʦ ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 48 977 ʛʘ ʽ ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʚ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ʟʨʦʩʣʘ ʜʦ 44.  

ɯʟ 44 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʟʘʥʝʩʝʥʠʭ ʜʦ çʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠè, 43 ʚʠʜʠ ï ʩʫʜʠʥʥʽ ʨʦʩʣʠʥʠ 

ʽ 1 ʚʠʜ ï ʥʝʩʫʜʠʥʥʠʡ. ɿʛʽʜʥʦ ʩʪʘʪʫʩʫ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʨʦʩʣʠʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: ʨʽʜʢʽʩʥʽ 

ï 5 ʚʠʜʽʚ, ʚʨʘʟʣʠʚʽ ï 29 ʚʠʜʽʚ, ʥʝʦʮʽʥʝʥʥʽ ï 9 ʚʠʜʽʚ, ʟʥʠʢʘʶʯʽ ï 1 ʚʠʜ (ʥʝʩʫʜʠʥʥʠʡ) [5]. 

ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ - ʢʽʣʴʢʽʩʪʴ ʯʝʨʚʦʥʦʢʥʠʞʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʟʨʦʩʣʘ ʽʟ 28 ʜʦ 44, ʘʣʝ 

ʩʧʨʘʚʞʥʴʦʶ ʧʨʠʯʠʥʦʶ ʟʙʽʣʴʰʝʥʥʷ - ʻ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱʽ ʐʅʇʇ ʥʘ 16 462 ʛʘ ʪʘ ʟʤʽʥʠ ʚʠʤʦʛ 

ʩʪʘʪʫʩʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʙʽʦʩʬʝʨʥʦʛʦ ʨʝʟʝʨʚʘʪʫ ʖʅɽʉʂʆ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʩʠʣʝʥʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʢʨʝʘʥʪʽʚ-ʚʽʜʚʽʜʫʚʘʯʽʚ, 

ʫʤʦʚʠ ʜʣʷ ʚʠʨʦʩʪʘʥʥʷ ʯʝʨʚʦʥʦʢʥʠʞʥʦʾ ʬʣʦʨʠ ʪʘ ʾʾ ʦʭʦʨʦʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʻ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʽ ʩʪʘʙʽʣʴʥʠʤʠ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. ʄʘʣʘ ʏʝʨʚʦʥʘ ʢʥʠʛʘ ɺʦʣʠʥʽ : ʇʦʩʽʙʥʠʢ ʚʯʠʪʝʣʶ-ʙʽʦʣʦʛʫ / ʂ. ʊʝʨʣʝʮʴʢʠʡ, ɭ.ɺ  

ɹʘʪʶʨʘ, ʆ.ɸ. ɹʣʘʞʢʦ; ï ʃʫʮʴʢʠʡ ʧʝʜʽʥʩʪʠʪʫʪ, 1992 ï 90ʩ.  

2. ʉʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ: ʢʦʣ. ʄʦʥʦʛʨ. /ɺ.ʆ. ʌʝʩʶʢ, ʉ.ʆ. ʇʫʛʘʯ, ɸ.ʄ. ʉʣʘʱʫʢ [ ʪʘ ʽʥ. ] ;ʟʘ ʨʝʜ. ɺ.ʆ. 

ʌʝʩʶʢʘ. ï ʂ., ʊʆɺ çʇɯɼʇʈʀɭʄʉʊɺɸ ɺɯ ɽʅ ɽʁè : 2016. ï 316ʩ. 

3. https://www.openforest.org.ua/127732/ 

4. https://ekoinform.com.ua/?p=5638 

5. http://shpark.com.ua/ 

6. https://uk.wikipedia.org/wiki / 

 

 

  

https://www.openforest.org.ua/127732/
https://ekoinform.com.ua/?p=5638
http://shpark.com.ua/
https://uk.wikipedia.org/wiki/


11 

 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʋʄʆɺ ʇʈɸʎɯ ɺ ʃɯʉʆɺʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ 

 

ɹʝʟʜʽʪʢʦ ʃʶʜʤʠʣʘ1, ʂʘʣʴʥʠʢ ʈʫʩʣʘʥ2, ʇʦʣʽʱʫʢ ɸʨʪʝʤ3, ʈʘʰʢʦ ɯʚʘʥ4, ʈʫʜʥʠʮʴʢʠʡ ɺʦʣʦʜʠʤʠʨ5 

1 ʜ. ʬʽʣʦʩʦʬʽʾ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ, bezditkolv@ukr.net 
2-5 ʩʪʫʜʝʥʪʠ 

1-5 ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʫʤʦʚ ʧʨʘʮʽ ʚ ʛʘʣʫʟʽ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʦʭʦʨʦʥʘ ʧʨʘʮʽ, ʤʦʥʽʪʦʨʠʥʛ ʫʤʦʚ ʧʨʘʮʽ. 

Abstract. The issue of monitoring the current state of working conditions in the forestry 

industry is considered in order to study the factors of the production environment that affect human 

performance in the production process. 

Key words: working capacity, labor protection, monitoring of working conditions. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʘʮʽʚʥʠʢʠ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʢʦʥʫʶʯʠ ʣʽʩʦʩʽʯʥʽ 

ʨʦʙʦʪʠ, ʚʠʪʨʘʯʘʶʪʴ ʢʦʤʧʣʝʢʩ ʞʠʪʪʻʚʠʭ ʩʠʣ ʪʘ ʝʥʝʨʛʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʥʘ ʨʝʘʢʮʽʶ ʦʨʛʘʥʽʟʤʫ ʧʦʚôʷʟʘʥʫ ʟ ʫʤʦʚʘʤʠ ʧʨʘʮʽ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʨʦʙʦʯʠʭ ʟʦʥ 

ʣʽʩʽʚʥʠʢʽʚ ʫʤʦʚʠ ʧʨʘʮʽ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ: ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʦʱʦ. ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʤʘʡʞʝ ʢʦʞʝʥ ʪʨʝʪʽʡ 

ʧʨʘʮʽʚʥʠʢ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʘʮʶʻ ʚ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ [4, 8].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʫʤʦʚ ʧʨʘʮʽ ʥʘ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʘʞʣʠʚʠʡ ʥʘʧʨʷʤʦʢ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [12].   

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʫʢʫʧʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ, ʝʩʪʝʪʠʯʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ, 

ʩʦʮʽʘʣʴʥʠʭ ʽ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʢʦʥʢʨʝʪʥʦʾ ʧʨʘʮʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʘ, ʽ ʻ ʫʤʦʚʠ ʧʨʘʮʽ. ɸ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʣʶʜʠʥʠ ʚʠʢʦʥʫʚʘʪʠ ʪʫ ʯʠ ʽʥʰʫ ʨʦʙʦʪʫ ʟʘ ʧʝʚʥʠʡ ʯʘʩ ʽ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʯʠʥʥʠʢʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʟʜʘʪʥʽʩʪʶ ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʫ ʨʦʙʦʪʫ ʧʨʦʪʷʛʦʤ 

ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʥʥʠʢʽʚ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʽ ʦʙôʻʢʪʠʚʥʦʛʦ  ʭʘʨʘʢʪʝʨʫ (ʚʽʢʫ, ʩʪʘʪʽ, 

ʩʪʘʥʫ ʟʜʦʨʦʚôʷ, ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʫʤʦʚ ʧʨʠ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʫʜʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʪʦʱʦ). 

ʂʨʽʤ ʮʴʦʛʦ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʜʦ ʧʨʘʮʽ, ʷʢʫ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʥʝʤ ʬʽʟʠʯʥʠʭ 

ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʽ ʧʨʦʬʝʩʽʡʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ [11]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʩʧʣʘʥʫʚʘʪʠ ʨʦʙʦʯʝ ʤʽʩʮʝ ʘʙʦ 

ʟʦʥʫ, ʨʦʙʦʯʠʡ ʯʘʩ ʪʘ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ.  
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ɹʽʣʴʰʽʩʪʴ ʚʯʝʥʠʭ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʜʦʩʣʽʜʞʝʥʥʶ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ [1, 3, 6].  

ʉʝʨʝʜ ʥʠʭ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ: ʤʦʥʦʪʦʥʥʽʩʪʴ ʨʦʙʦʪʠ (ʦʜʥʦʤʘʥʽʪʥʝ ʙʘʛʘʪʦʨʘʟʦʚʝ ʧʦʚʪʦʨʝʥʥʷ, 

ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʜʽʡ); ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʣʶʜʠʥʠ ʜʦ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ 

ʚʠʷʚʣʷʶʪʴ ʷʢ ʥʝʟʨʫʯʥʝ, ʦʙʤʝʞʝʥʝ ʪʘ ʥʝʟʨʫʯʥʦ-ʩʪʠʩʥʝʥʝ; ʬʽʟʠʯʥʝ ʟʫʩʠʣʣʷ (ʥʝʟʥʘʯʥʝ, ʩʝʨʝʜʥʻ, 

ʩʠʣʴʥʝ) ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʚʘʥʪʘʞʽʚ ʟ ʧʝʚʥʦʶ ʚʘʛʦʶ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʾʭ ʫʪʨʠʤʘʥʥʷ ʪʘ ʥʘʪʠʩʥʝʥʥʷ 

ʥʘ ʧʨʝʜʤʝʪ ʯʠ ʟʥʘʨʷʜʜʷ ʧʨʘʮʽ; ʥʝʨʚʦʚʝ ʥʘʧʨʫʞʝʥʥʷ  ʯʝʨʝʟ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, 

ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ, ʦʩʦʙʣʠʚʘ ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʦʪʠ ʪʦʱʦ); ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʘʣʝ ʩʪʘʜʽʾ 

ʚʧʣʠʚʫ ʮʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʟʥʘʯʥʽ, ʧʽʜʚʠʱʝʥʽ ʘʙʦ ʟʥʠʞʝʥʽ, ʩʝʨʝʜʥʽ ʯʠ ʚʠʩʦʢʽ); 

ʚʠʨʦʙʥʠʯʠʡ ʰʫʤ ʽ ʚʽʙʨʘʮʽʷ ʚʧʣʠʚʘʶʪʴ ʧʦʤʽʨʥʦ, ʧʽʜʚʠʱʝʥʦ ʪʘ ʩʠʣʴʥʦ; ʧʨʠʨʦʜʥʘ ʽ ʰʪʫʯʥʘ 

ʦʩʚʽʪʣʝʥʽʩʪʴ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʚʠʷʚʣʷʻʪʴʩʷ ʥʦʨʤʦʚʘʥʦʶ ʯʠ ʥʝʥʦʨʤʦʚʘʥʦʶ.   

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʞʽ. ʂʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ 

ʦʩʦʙʠʩʪʽʩʥʽ ʬʘʢʪʦʨʠ, ʘ ʩʘʤʝ: ʥʘʩʪʨʽʡ, ʩʪʘʥ ʟʜʦʨʦʚôʷ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʘʮʽ ʽ ʜʦʙʨʦʩʦʚʽʩʥʝ ʾʾ 

ʚʠʢʦʥʘʥʥʷ ʪʦʱʦ [9]. 

ɺ ʛʘʣʫʟʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʨʽʟʥʽ ʚʠʨʦʙʥʠʯʽ ʯʠʥʥʠʢʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʚʧʣʠʚʫ ʧʨʠʨʦʜʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʨʦʙʽʪ ʧʨʘʮʽʚʥʠʢʠ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʢʦʥʫʶʪʴ ʥʘ ʚʽʜʢʨʠʪʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ (ʚʽʪʝʨ, ʜʦʱ, ʩʦʥʷʯʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʥʠʟʴʢʘ ʽ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʛʣʠʙʦʢʠʡ ʩʥʽʛ ʽ ʦʞʝʣʝʜʴ 

ʥʘ ʟʝʤʣʽ, ʩʥʽʛ ʪʘ ʦʞʝʣʝʜʴ, ʱʦ ʟʘʚʠʩʘʶʪʴ ʥʘ ʜʝʨʝʚʘʭ ʯʠ ʙʫʜʽʚʣʷʭ, ʪʦʱʦ); ʩʢʣʘʜʥʽ ʨʝʣʴʻʬʥʽ ʽ 

ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ (ʟʩʫʚʠ, ʩʝʣʽ, ʢʨʫʪʽ ʩʭʠʣʠ, ʙʦʣʦʪʘ ʪʦʱʦ); ʥʝʙʝʟʧʝʯʥʽ ʜʝʨʝʚʘ, ʱʦ ʟʚʘʣʶʶʪʴʩʷ ʧʽʜ 

ʯʘʩ ʩʘʤʦʧʘʜʽʥʥʷ ʘʙʦ ʨʫʙʢʘʭ.  

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʣʽʩʽʚʥʠʢʽʚ ʤʘʶʪʴ ʙʽʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ (ʫʢʫʩʠ ʢʨʦʚʦʩʦʩʫʯʠʭ ʢʦʤʘʭ, 

ʜʠʢʠʭ ʪʚʘʨʠʥ, ʦʪʨʫʡʥʠʭ ʧʣʘʟʫʥʽʚ), ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʟʘʨʘʟʥʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʦʪʨʫʡʥʽ ʽ ʧʦʜʨʘʟʥʶʶʯʽ ʨʦʩʣʠʥʠ (ʾʭ ʧʣʦʜʠ ʪʘ ʧʠʣʦʢ). 

ɺ ʫʤʦʚʘʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʯʘʩʪʽʰʝ ʚʧʣʠʚʘʶʪʴ: ʬʽʟʠʯʥʽ 

ʬʘʢʪʦʨʠ ï ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʾ (ʣʦʢʘʣʴʥʘ ʪʘ ʟʘʛʘʣʴʥʘ) ʧʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʙʝʥʟʦʤʦʪʦʨʥʠʭ ʧʠʣ, ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ ʚʝʨʩʪʘʪʽʚ, ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ; ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʥʝʦʧʘʣʶʚʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽ ʥʘ ʚʽʜʢʨʠʪʠʭ 

ʤʘʡʜʘʥʯʠʢʘʭ; ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʥʘʷʚʥʽʩʪʴ ʜʝʨʝʚʥʦʛʦ ʧʠʣʫ ʽ ʟʘʛʘʟʦʚʘʥʽʩʪʴ ʧʦʚʽʪʨʷ ʨʦʙʦʪʠ 

[2]. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʚʧʣʠʚʘʶʪʴ ʬʘʢʪʦʨʠ ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, 

ʱʦ ʟʫʤʦʚʣʝʥʽ ʬʽʟʠʯʥʠʤ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʩʪʘʪʠʯʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ) ʧʨʠ ʟʚʘʣʶʚʘʥʥʽ ʜʝʨʝʚ ʪʘ 
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ʧʨʦʚʝʜʝʥʥʽ ʽʥʰʠʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ. ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʚ ʛʘʣʫʟʽ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʽʜ ʯʘʩ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʩʪʨʘʤ ʣʽʩʫ, ʣʽʩʦʨʫʙʘʤ, ʣʽʩʥʠʯʠʤ, ʚʦʜʽʷʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.   

ɸʥʘʣʽʟʫʶʯʠ ʚʠʨʦʙʥʠʯʠʡ ʪʨʘʚʤʘʪʠʟʤ ʚ ʛʘʣʫʟʽ, ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʜʽʣʷʶʪʴ 

ʯʠʥʥʠʢʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ, ʩʝʨʝʜ ʥʠʭ: ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ, ʥʝʩʧʨʘʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʭʠʩʥʠʭ ʙʣʦʢʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

ʥʝʜʦʪʨʠʤʘʥʥʷ ʧʨʘʮʽʚʥʠʢʘʤʠ ʚʠʤʦʛ ʽʥʩʪʨʫʢʮʽʡ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ; ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʩʽʯʥʠʭ ʨʦʙʽʪ ʟ 

ʧʦʨʫʰʝʥʥʷʤ (ʨʫʙʢʘ ʜʝʨʝʚ ʪʘ ʾʭ ʟʚʘʣʶʚʘʥʥʷ, ʦʙʨʽʟʫʚʘʥʥʷ ʛʽʣʦʢ, ʪʨʝʣʶʚʘʥʥʷ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʝʨʝʚʠʥʠ); ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʽʪ (ʧʝʨʝʚʝʟʝʥʥʷ ʜʝʨʝʚôʷʥʠʭ ʭʦʣʩʪʽʚ); ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʽ 

ʰʪʘʙʝʣʶʚʘʥʥʷ ʜʝʨʝʚʠʥʠ; ʜʝʨʝʚʦʦʙʨʦʙʥʽ ʨʦʙʦʪʠ [5, 7]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʻ ʤʝʭʘʥʽʟʤʦʤ, 

ʱʦ ʨʝʛʫʣʶʻ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʨʦʙʦʪʦʜʘʚʮʝʤ (ʢʝʨʽʚʥʠʢʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ) ʽ ʧʨʘʮʽʚʥʠʢʘʤʠ ʚ 

ʨʝʘʣʽʟʘʮʽʾ ʾʭʥʽʭ ʧʨʘʚ ʥʘ ʙʝʟʧʝʯʥʽ ʪʘ ʟʜʦʨʦʚʽ ʫʤʦʚʠ ʧʨʘʮʽ, ʧʽʣʴʛʠ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ ʨʦʙʦʪʫ ʚ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ [5].  

ʆʮʽʥʢʘ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʛʽʜʥʦ ʟ ʇʦʨʷʜʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ, ʟʘʪʚʝʨʜʞʝʥʠʤ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ [10].  

ʈʦʙʦʯʽ ʤʽʩʮʝ ʽ ʨʦʙʦʯʘ ʟʦʥʘ ʧʨʘʮʽʚʥʠʢʘ ʚ ʛʘʣʫʟʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʶʪʴ ʩʚʦʶ 

ʩʧʝʮʠʬʽʢʫ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʾ ʧʨʘʮʽ, ʦʨʛʘʥʽʟʘʮʽʻʶ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʦʮʝʩʫ. ʅʘʧʨʠʢʣʘʜ, ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʞʥʝ 

ʨʦʙʦʯʝ ʤʽʩʮʝ ʘʙʦ ʨʦʙʦʯʫ ʟʦʥʫ, ʱʦ ʟʫʤʦʚʣʝʥʽ ʩʧʝʮʠʬʽʯʥʦʶ ʥʘʧʨʘʚʣʝʥʽʩʪʶ ʛʘʣʫʟʽ: ʥʘʷʚʥʽʩʪʶ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ, ʙʽʣʴʰʽʩʪʴ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʻ ʢʦʣʝʢʪʠʚʥʠʤʠ [5].  

ʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʠʤʯʘʩʦʚʦ ʥʘʡʤʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʇʨʠ 

ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʨʦʙʦʯʝ ʤʽʩʮʝ ʘʙʦ ʨʦʙʦʯʘ ʟʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʘʩʦʙʽʚ ʧʨʘʮʽ, ʙʝʟ ʷʢʠʭ 

ʥʝʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʪʨʫʜʦʚʽ ʬʫʥʢʮʽʾ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʭʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ 

ʧʨʘʮʽʚʥʠʢʘ.  

ɺ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʩʶʜʠ ʚʽʜʥʦʩʷʪʴ: ʦʩʥʦʚʥʝ ʪʘ ʜʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʟʘʧʦʙʽʞʥʽ ʧʨʠʩʪʨʦʾ, ʩʠʛʥʘʣʽʟʘʮʽʶ, ʟʘʩʦʙʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʘ ʢʦʣʝʢʪʠʚʥʦʛʦ 

ʟʘʭʠʩʪʫ. 

ɼʣʷ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʢʝʨʽʚʥʠʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʚʠʥʝʥ ʧʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ 

ʚʩʽʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ (ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ, ʚʩʪʘʥʦʚʠʪʠ ʩʪʫʧʽʥʴ 

ʰʢʽʜʣʠʚʦʩʪʽ ʽ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʧʨʘʮʽ ʟʘ ʛʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ), ʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʨʠʤʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʪʚʦʨʠʪʠ ʥʘʣʝʞʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ, ʱʦ ʧʦʧʝʨʝʜʠʪʴ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʪʘ ʧʨʦʬʝʩʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʝʨʝʜ ʧʨʘʮʽʚʥʠʢʽʚ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [] . 
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ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʆʪʞʝ, ʩʫʯʘʩʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʧʨʘʮʽ ʜʦʧʦʤʘʛʘʻ ʩʧʣʘʥʫʚʘʪʠ ʨʦʙʦʯʝ ʤʽʩʮʝ ʘʙʦ ʟʦʥʫ, ʨʦʙʦʯʠʡ ʯʘʩ ʪʘ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ. ɸ ʨʦʙʦʪʦʜʘʚʮʽ ʧʦʚʠʥʥʽ ʧʘʤôʷʪʘʪʠ, ʱʦ ʢʦʞʝʥ ʛʨʦʤʘʜʷʥʠʥ ʋʢʨʘʾʥʠ ʪʘ ʾʭ ʨʦʙʦʯʝ 

ʤʽʩʮʝ ʷʚʣʷʶʪʴʩʷ ʩʢʣʘʜʦʚʦʶ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷ ʽ ʩʧʨʠʷʪʣʠʚʦʤʫ 

ʙʽʟʥʝʩ-ʢʣʽʤʘʪʫ ʚ ʜʝʨʞʘʚʽ. 
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Aʥʦʪaʮiʷ. ɺʝʣʠʯʝʟʥʝ ʟʥaʯʝʥʥʷ ʥa ʬʦʨʤʫʚaʥʥʷ ʩʧʨʠʷʪʣʠʚʦʾ ʧʩʠʭʦʣʦʛiʯʥʦʾ aʪʤʦʩʬʝʨʠ 

ʪa ʫʩʧiʰʥʦʾ ʧʨaʮi ʛʨaʻ ʭaʨaʢʪʝʨ ʩʧiʣʢʫʚaʥʥʷ ʤiʞ ʧʝʜaʛʦʛaʤʠ. ʉʪiʡʢi ʢʦʤʫʥiʢaʪʠʚʥi ʟʚôʷʟʢʠ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨaʮiʚʥʠʢaʤ ʦʙʤiʥʶʚaʪʠʩʷ iʥʬʦʨʤaʮiʻʶ. ʇʩʠʭʦʣʦʛiʷ ʚiʜʥʦʩʠʥ ʫ ʢʦʣʝʢʪʠʚi  ʩʬʝʨa 

ʩʧiʣʢʫʚaʥʥʷ ʥaʜaʻ ʚʠʨiʰaʣʴʥʠʡ ʚʧʣʠʚ ʥa ʬʦʨʤʫʚaʥʥʷ ʤʦʪʠʚaʮiʡʥʠʭ ʦʨiʻʥʪaʮiʡ ʪa ʩʦʮiaʣʴʥʠʭ 

ʫʩʪaʥʦʚʦʢ ʧʨaʮiʚʥʠʢiʚ, ʾʭ ʥaʩʪʨʦʾ ʪa aʢʪʠʚʥʦʩʪi. 

ʂʣʶʯʦʚi ʩʣʦʚa: ʩʧʦʩʪʝʨʝʞʝʥʥʷ, aʥʢʝʪʫʚaʥʥʷ, ʩʦʮiʦʤʝʪʨiʷ, ʩʦʮiʦʛʨaʤa. 

Abstract.  The nature of communication between teachers plays a huge role in the formation 

of a favorable psychological environment and successful work. Strong communication links allow 

employees to share information. The psychology of relations in the team, the sphere of 

communication, has a decisive influence on the formation of motivational orientations and social 

attitudes of employees, their mood and activity. 

Keywords: observation, questionnaire, sociometry, sociogram. 

 

ʇʦʩʪaʥʦʚʢa ʧʨʦʙʣʝʤʠ. ʅa ʜaʥʠʡ ʯaʩ iʩʥʫʻ ʧʦʪʨʝʙa ʚ ʧiʜʛʦʪʦʚʮiʚ ʧʝʜaʛʦʛiʚ, ʟʜaʪʥʠʭ 

ʨʦʟʚʠʚaʪʠʩʷ ʪa ʫʜʦʩʢʦʥaʣʶʚaʪʠ ʩʚʦʾ ʧʨʦʬʝʩiʡʥi ʟʜiʙʥʦʩʪi, ʷʢi ʟʥaʯʥʦʶ ʤiʨʦʶ ʚʠʟʥaʯaʶʪʴʩʷ 

ʨiʚʥʝʤ ʤʦʨaʣʴʥʦʾ ʪa ʧʩʠʭʦʣʦʛiʯʥʦʾ ʢʫʣʴʪʫʨʠ. ʈʦʟʚʠʪʦʢ ʧʩʠʭʦʣʦʛiʯʥʦʾ ʢʫʣʴʪʫʨʠ ʚʢʣʶʯaʻ ʚ ʩʝʙʝ 

ʟʥaʥʥʷ ʧʩʠʭʦʣʦʛiʯʥʠʭ ʟaʢʦʥʦʤiʨʥʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʪa ʧʨʦʷʚiʚ ʧʩʠʭiʢʠ ʦʩʦʙʠʩʪʦʩʪi, 

ʧʩʠʭʦʣʦʛiʯʥʠʭ aʩʧʝʢʪiʚ ʩʧiʣʢʫʚaʥʥʷ ʪa ʚʟaʻʤʦʜiʾ ʚ ʨiʟʥʠʭ ʩʦʮiaʣʴʥʠʭ ʛʨʫʧaʭ, ʟʥaʥʥʷ 

ʧʩʠʭʦʣʦʛiʾ ʫʧʨaʚʣiʥʥʷ, a ʪaʢʦʞ ʫʤiʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚaʪʠ ʥaʙʫʪi ʟʥaʥʥʷ. ʇʩʠʭʦʣʦʛiʯʥa ʢʫʣʴʪʫʨa 

ʻ ʚaʞʣʠʚʦʶ ʦʩʥʦʚʦʶ ʚ ʨʦʙʦʪi ʢʦʣʝʢʪʠʚʫ. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣiʜʞʝʥʥʷ ʚʟaʻʤʦʚiʜʥʦʩʠʥ ʫ ʢʦʣʝʢʪʠʚi ʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʦʥʦ ʜaʻ 

ʤʦʞʣʠʚiʩʪʴ ʚʩʝʙiʯʥʦ ʟôʷʩʫʚaʪʠ ʟʤiʩʪʦʚʥʠʡ ʙiʢ ʞʠʪʪʷ ʛʨʫʧʠ, ʾʾ ʩʪʨʫʢʪʫʨʫ, ʨiʚʝʥʴ ʨʦʟʚʠʪʢʫ, 

ʩʪaʪʫʩ ʦʢʨʝʤʠʭ ʯʣʝʥiʚ. 

ʇʣiʜʥʠʤʠ ʧʨʠ ʚʠʚʯʝʥʥi ʢʦʣʝʢʪʠʚiʚ ʻ ʪaʢʦʞ ʨiʟʥi ʬʦʨʤʠ aʥʢʝʪʫʚaʥʥʷ, ʦʧʠʪʫʚaʥʥʷ, 

ʨʝʟʫʣʴʪaʪʠ ʷʢʠʭ ʜaʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʮiʥʥʦʩʪi ʛʨʫʧʠ, ʜʫʤʢʠ ʾʾ ʯʣʝʥiʚ ʧʨʦ ʨiʟʥi aʩʧʝʢʪʠ ʞʠʪʪʷ 

ʧʝʚʥʦʾ ʩʧiʣʴʥʦʪʠ. 

ɽʬʝʢʪʠʚʥʠʤ iʥʩʪʨʫʤʝʥʪʦʤ ʦʧʝʨaʪʠʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʤiʞʦʩʦʙʠʩʪiʩʥʠʭ ʩʪʦʩʫʥʢiʚ ʻ ʤʝʪʦʜ 

ʩʦʮiʦʤʝʪʨiʾ. ʉʫʪʴ ʩʦʮiʦʤʝʪʨiʾ ʧʦʣʷʛaʻ ʫ ʧʨʦʷʚaʭ  ʝʤʦʮiʡʥʠʭ ʧʦʪʷʛiʚ i ʩʠʤʧaʪiʡ, ʷʢi 

ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʩʪʦʩʫʥʢaʭ ʤiʞ ʯʣʝʥaʤʠ ʛʨʫʧʠ i ʚʠʟʥaʯaʶʪʴ ʾʭ ʭaʨaʢʪʝʨ. 

Iʥʬʦʨʤaʮiʷ ʤʦʞʝ ʙʫʪʠ ʤaʪʝʤaʪʠʯʥʦ ʦʙʨʦʙʣʝʥa i ʚʠʨaʞʝʥa ʛʨaʬiʯʥʦ ʫ ʚʠʛʣʷʜi 

ʩʦʮiʦʛʨaʤʠ. ʇʦʧʫʣʷʨʥiʩʪʴ ʯʣʝʥiʚ ʛʨʫʧʠ, ʾʭ ʩʪaʪʫʩ ʤaʻ ʪaʢʠʡ ʭaʨaʢʪʝʨ: ñʟiʨʢʠò - ʪi, ʢʦʛʦ 

ʦʙʠʨaʶʪʴ ʥaʡʯaʩʪiʰʝ; ʾʤ ʧʦʩʪʫʧaʶʪʴʩʷ ñʙaʞaʥiò, ʷʢi ʤaʶʪʴ ʧʦ ʪʨʠ-ʯʦʪʠʨʠ ʚʠʙʦʨʠ; ʤʝʥʰ 
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ʧʦʧʫʣʷʨʥʠʭ ʥaʟʠʚaʶʪʴ ñʤaʣʦʙaʞaʥi" - ʦʜʠʥ-ʜʚa ʚʠʙʦʨʠ; ʧʦʟa ʚʠʙʦʨʦʤ ʟaʣʠʰaʶʪʴʩʷ 

ñiʟʦʣʴʦʚaʥiò, ʟ ʷʢʠʤʠ ʥiʭʪʦ ʥʝ ʚʠʷʚʣʷʻ ʙaʞaʥʥʷ ʩʧiʚʧʨaʮʶʚaʪʠ. ʇʨʝʜʩʪaʚʥʠʢʠ ʦʩʪaʥʥʴʦʾ 

ʧiʜʛʨʫʧʠ ʩʪaʥʦʚʣʷʪʴ ʩʦʙʦʶ ʢʦʥʪʠʥʛʝʥʪ ʧiʜʚʠʱʝʥʦʛʦ ʩʦʮiaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥʦʛʦ ʨʠʟʠʢʫ ʡ 

ʧʦʪʨʝʙʫʶʪʴ ʜʦ ʩʝʙʝ ʦʩʦʙʣʠʚʦʾ ʫʚaʛʠ ʪa ʨʦʟʫʤiʥʥʷ. 

Aʥaʣiʟ ʦʩʪaʥʥiʭ ʜʦʩʣiʜʞʝʥʴ i ʧʫʙʣiʢaʮiʡ. ʉʦʮiaʣʴʥʝ ʩʪaʥʦʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪi 

ʚiʜʙʫʚaʻʪʴʩʷ ʯʝʨʝʟ  ʜiʷʣʴʥiʩʪʴ, ʚʟaʻʤʦʜiʶ i ʩʧiʣʢʫʚaʥʥʷ ʟ iʥʰʠʤʠ ʣʶʜʴʤʠ, i ʚ ʨʝʟʫʣʴʪaʪi 

ʩʪʚʦʨʶʻʪʴʩʷ ʚʣaʩʥa ʩʠʩʪʝʤa ʮiʥʥʠʭ ʜʣʷ ʦʩʦʙʠʩʪʦʩʪi ʤiʞʦʩʦʙʠʩʪiʩʥʠʭ ʚʟaʻʤʦʟʚôʷʟʢiʚ ʟ 

ʦʪʦʯʫʶʯʠʤ ʩʚiʪʦʤ. ɼaʥiʡ ʧʨʦʙʣʝʤi ʧʨʠʩʚʷʯʝʥi ʨʦʙʦʪʠ ʚʠʜaʪʥʠʭ ʧʩʠʭʦʣʦʛiʚ (ɿʠʛʤʫʥʜa ʌʨʝʡʜa 

, ɺ.ɽ ʌʨaʥʢʣa, ʂ.ɻ ʖʥʛa, ɺ. ɺʫʥʜʪa ð ʟaʩʥʦʚʥʠʢa ʝʢʩʧʝʨʠʤʝʥʪaʣʴʥʦʾ ʧʩʠʭʦʣʦʛiʾ, Aʙʨaʭaʤa 

ʄaʩʣʦʫ, Aʣʣaʥa i ɹaʨʙaʨʠ ʇiʟ ʪa iʥ.).  

ʄʝʪa ʜʦʩʣiʜʞʝʥʥʷ ï ʨʦʟʛʣʷʥʫʪʠ iʥʜʠʚiʜʫaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥi ʚʣaʩʪʠʚʦʩʪi ʚ ʢʦʥʪʝʢʩʪi 

ʩʪʨʫʢʪʫʨʠ ʧʩʠʭiʢʠ ʦʩʦʙʠʩʪʦʩʪi ʧʝʜaʛʦʛiʚ ʚ ʢʦʣʝʢʪʠʚi, ʚʨaʭʦʚʫʶʯʠ ʾʭ ʦʩʦʙʠʩʪiʩʥi ʷʢʦʩʪi, 

ʩʢʣaʜʦʚʠʤʠ ʷʢʦʾ ʻ: ʧiʟʥaʚaʣʴʥi ʧʨʦʮʝʩʠ, ʝʤʦʮiʡʥi ʧʨʦʮʝʩʠ, ʚʦʣʴʦʚi ʧʨʦʮʝʩʠ, ʧʩʠʭiʯʥi ʩʪaʥʠ, 

ʧʩʠʭiʯʥi ʚʣaʩʪʠʚʦʩʪi. 

ʈʝʟʫʣʴʪaʪʠ ʜʦʩʣiʜʞʝʥʥʷ. ɼʣʷ ʚʠʟʥaʯʝʥʥʷ ʨiʚʥʷ ʤiʞʦʩʦʙʠʩʪiʩʥʠʭ ʩʪʦʩʫʥʢiʚ ʩʝʨʝʜ 

ʧʝʜʢʦʣʝʢʪʠʚʫ ʄaʣʠʥʩʴʢʦʛʦ ʬaʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʪaʻʤʥʝ aʥʢʝʪʫʚaʥʥʷ ʟa 

ʨʝʟʫʣʴʪaʪaʤʠ ʷʢʦʛʦ ʙʫʣʦ ʚʩʪaʥʦʚʣʝʥʦ ʨiʚʝʥʴ ʜʦʚiʨʣʠʚʠʭ ʩʪʦʩʫʥʢiʚ ʩʝʨʝʜ ʢʦʣʝʢʪʠʚʫ. 

Aʥaʣiʟʫʶʯʠ ʩʠʪʫaʮiʾ ʷʢi ʙʫʣʠ ʟaʧʨʦʧʦʥʦʚaʥi ʢʦʣʝʛaʤ ʤʦʞʥa ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʝʣʠʢʫ ʨʦʣʴ 

ʚiʜiʛʨaʻ ʪʝ ʚ ʷʢʦʤʫ ʝʤʦʮiʡʥʦʤʫ ʩʪaʥi ʧʝʨʝʙʫʚaʶʪʴ ʚʦʥʠ ʧiʜ ʯaʩ ʨʦʙʦʪʠ ʧʨaʮʶʶʯʠ ʚ ʢʦʣʝʢʪʠʚi. 

ʑʦ ʟaʚaʞaʻ ʧʨaʮʶʚaʪʠ, i ʱʦʙ ʚʦʥʠ ʭʦʪiʣʠ ʟʤiʥʠʪʠ ʜʣʷ ʧʦʢʨaʱʝʥʥʷ ʨʦʙʦʪʠ. ɹʫʜʴ-ʷʢa ʜʫʤʢa 

ʤaʻ ʧʨaʚʦ ʥa iʩʥʫʚaʥʥʷ. ʊaʢa iʥʬʦʨʤaʮiʷ ʜʦʧʦʤaʛaʻ ʥʝ ʪiʣʴʢʠ ʟʤiʮʥʠʪʠ ʚiʜʥʦʩʠʥʠ, a ʡ ʟʥaʡʪʠ 

ʚʠʭiʜ ʟ ʧʨʦʙʣʝʤ ʷʢi ʟaʚaʞaʶʪʴ ʫ ʧʦʢʨaʱʝʥʥi ʨʦʙʦʪʠ, i ʦʪʨʠʤaʥʥi ʟaʜʦʚʦʣʝʥʥʷ ʚiʜ ʚʣaʩʥʦʾ 

ʧʨaʮi. 

ʇʦʢaʟʥʠʢaʤʠ ʟʜʦʨʦʚʦʾ ʩʦʮiaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥʦʾ aʪʤʦʩʬʝʨʠ ʚ ʧʝʜaʛʦʛiʯʥʦʤʫ 

ʢʦʣʝʢʪʠʚi ʻ: 

1. ɿʛʫʨʪʦʚaʥiʩʪʴ ʪa ʦʨʛaʥiʟʦʚaʥiʩʪʴ. ɿʛʫʨʪʫʚaʪʠ ʧʝʜaʛʦʛiʯʥʠʡ ʢʦʣʝʢʪʠʚ ʦʟʥaʯaʻ ʥʝ 

ñʚʠʰʠʢʫʚaʪʠ ʚʩiʭò, ʦʙʤʝʞʠʪʠ ʩʚʦʙʦʜʫ ʦʩʦʙʠʩʪʦʩʪi, a ʟaʙʝʟʧʝʯʠʪʠ ʧʨʦʩʪiʨ ʜʣʷ ʤaʢʩʠʤaʣʴʥʦʾ 

ʨʝaʣiʟaʮiʾ ʪʚʦʨʯʦʛʦ ʥaʯaʣa ʢʦʞʥʦʛʦ. 

2. ɭʜʥiʩʪʴ ʦʬiʮiʡʥʦʾ i ʥʝʦʬiʮiʡʥʦʾ ʩʬʝʨ ʩʧiʣʢʫʚaʥʥʷ. ʏʠʤ ʚʠʱa ʚʦʥa, ʪʠʤ ʝʬʝʢʪʠʚʥiʰʝ 

ʩʦʮiaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥa aʪʤʦʩʬʝʨa ʚ ʢʦʣʝʢʪʠʚi ʚʧʣʠʚaʻ ʥa ʜʦʩʷʛʥʝʥʥʷ ʧʝʜaʛʦʛiʯʥʠʭ ʮiʣʝʡ. 

ʉʧiʣʢʫʚaʥʥʷ ʚʯʠʪʝʣʷ ʚ ʧʝʜʢʦʣʝʢʪʠʚi ʚiʜʙʫʚaʻʪʴʩʷ ʥa ʬʦʨʤaʣʴʥʦʤʫ i ʥʝʬʦʨʤaʣʴʥʦʤʫ 

ʨiʚʥʷʭ. 

ʆʬiʮiʡʥʦ ʦʨʛaʥiʟʦʚaʥʝ, ʬʦʨʤaʣʴʥʝ ʩʧiʣʢʫʚaʥʥʷ (ʧʝʜaʛʦʛiʯʥi ʥaʨaʜʠ, ʤʝʪʦʜʠʯʥi 

ʦʙ'ʻʜʥaʥʥʷ, ʟʙʦʨʠ) ʟʜʝʙiʣʴʰʦʛʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ. ɺʠʥʠʢaʻ ʚʦʥʦ ʟa ʥʝʦʙʭiʜʥʦʩʪi 

ʦʙʤiʥʫ ʜʫʤʢaʤʠ ʱʦʜʦ ʧʦʪʦʯʥʠʭ i ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥaʚʯaʣʴʥʦ-ʚʠʭʦʚʥʠʭ ʩʠʪʫaʮiʡ. 
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ʅʝʬʦʨʤaʣʴʥʝ ʩʧiʣʢʫʚaʥʥʷ ʧʝʚʥʦʶ ʤiʨʦʶ ʟaʣʝʞʠʪʴ ʚiʜ ʧʨʦʬʝʩiʡʥʦʛʦ, ʭʦʯa ʻ ʚiʜʥʦʩʥʦ 

ʩaʤʦʩʪiʡʥʠʤ. ʊʦʚaʨʠʩʴʢi ʩʪʦʩʫʥʢʠ, ʩʧiʚʨʦʙiʪʥʠʮʪʚʦ i ʚʟaʻʤʦʜʦʧʦʤʦʛa ʬʦʨʤʫʶʪʴ ʩʧʨʠʷʪʣʠʚʠʡ 

ʜʣʷ ʩaʤʦʨʝaʣiʟaʮiʾ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪi ʩʦʮiaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥʠʡ ʢʣiʤaʪ.  

3. ʄaʞʦʨʥʠʡ ʞʠʪʪʻʩʪʚʝʨʜʞʫʶʯʠʡ ʥaʩʪʨiʡ ʫ ʢʦʣʝʢʪʠʚi. ɺiʥ ʟaʣʝʞʠʪʴ ʚiʜ 

ʦʧʪʠʤiʩʪʠʯʥʦʛʦ ʩaʤʦʧʦʯʫʪʪʷ, ʟʣaʛʦʜʠ, ʫʩʧiʰʥʦʾ ʨʦʙʦʪʠ, a ʪaʢʦʞ ʚiʜ ʟʦʚʥiʰʥiʭ ʫʤʦʚ 

(ʧʨʠʛʥiʯʝʥʠʡ ʯʠ ʞʠʪʪʻʨaʜiʩʥʠʡ ʢʦʣʝʛa, ʜʦʙʨʦʟʠʯʣʠʚʝ ʯʠ ʥʝʜʨʫʞʝʣʶʙʥʝ ʩʣʦʚʦ ʪʦʱʦ).  

ɿaʚʜʷʢʠ ʩʧʨaʚʝʜʣʠʚʠʤ ʫʥiʚʝʨʩaʣʴʥʠʤ ʚʠʤʦʛaʤ ʢʝʨiʚʥʠʮʪʚa ʥaʩʪʨiʡ ʩʪaʻ ʧʦʟʠʪʠʚʥʠʤ 

ʬaʢʪʦʨʦʤ ʧʨaʮʝʟʜaʪʥʦʩʪi, iʥiʮiaʪʠʚʥʦʩʪi, ʜʦʙʨʠʭ ʩʪʦʩʫʥʢiʚ ʤiʞ ʣʶʜʴʤʠ.  

4. Aʪʤʦʩʬʝʨa ʢʦʣʝʢʪʠʚʥʦʾ ʪʫʨʙʦʪʠ ʚ ʧʝʜaʛʦʛiʯʥʦʤʫ ʢʦʣʝʢʪʠʚi, ʚʟaʻʤʦʧʦʚaʛʠ ʡ 

ʧiʜʪʨʠʤʢʠ, ʫʟʛʦʜʞʝʥʦʾ ʚʟaʻʤʦʜiʾ. ʉʧiʣʴʥa ʧʨʦʬʝʩiʡʥa ʜiʷʣʴʥiʩʪʴ ʬʦʨʤʫʻ ʻʜʥiʩʪʴ ʧʨʦʬʝʩiʡʥʠʭ 

iʥʪʝʨʝʩiʚ. ʊʦʤʫ ʟʙʣʠʞʝʥʥʷ iʥʪʝʨʝʩiʚ ʧʝʜaʛʦʛiʚ ʻ ʚaʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚaʥʥʷ ʟʜʦʨʦʚʦʾ 

ʩʦʮiaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥʦʾ aʪʤʦʩʬʝʨʠ ʚ ʧʝʜʢʦʣʝʢʪʠʚi. ʊʦʤʫ ʟʙʣʠʞʝʥʥʷ iʥʪʝʨʝʩiʚ ʧʝʜaʛʦʛiʚ ʻ 

ʚaʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚaʥʥʷ ʟʜʦʨʦʚʦʾ ʩʦʮiaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥʦʾ aʪʤʦʩʬʝʨʠ ʚ 

ʧʝʜʢʦʣʝʢʪʠʚi. ʅa ʾʾ ʩʪʚʦʨʝʥʥʷ ʚʧʣʠʚaʶʪʴ:  

a) ʛʨʦʤaʜʩʴʢa ʜʫʤʢa ï ʩʦʮiaʣʴʥʦ ʚaʛʦʤʝ, ʪʠʧʦʚʝ ʦʮiʥʥʝ ʩʫʜʞʝʥʥʷ, ʱʦ ʧʦʚʪʦʨʶʻʪʴʩʷ 

ʩʪʦʩʦʚʥʦ ʚaʞʣʠʚʠʭ i ʧʨʠʥʮʠʧʦʚʠʭ ʜʣʷ ʩʫʩʧiʣʴʩʪʚa, ʧʝʚʥʦʛʦ ʢʦʣʝʢʪʠʚʫ ʧʦʜiʡ, ʬʦʨʤ ʜiʷʣʴʥʦʩʪi. 

ɺʦʥa ʬʦʨʤʫʻʪʴʩʷ ʫʩʚiʜʦʤʣʝʥʦ.  ʗʢʱʦ ʣʶʜʠʥa ʟa ʧʝʚʥʠʭ ʧʨʠʯʠʥ ʥʝ ʧʦʜiʣʷʻ ʛʨʦʤaʜʩʴʢʦʾ ʜʫʤʢʠ 

ʛʨʫʧʠ, ʤʦʞʫʪʴ ʚʠʥʠʢaʪʠ ʢʦʥʬʣiʢʪʠ ʚ ʢʦʣʝʢʪʠʚi, ʫ ʚʟaʻʤʦʚiʜʥʦʩʠʥaʭ ʟ ʢʝʨiʚʥʠʮʪʚʦʤ. ʋ 

ʩʧiʣʢʫʚaʥʥi ʦʢʨʝʤʠʭ ʣʶʜʝʡ ʤiʞ ʩʦʙʦʶ ʚʝʣʠʢʝ ʟʥaʯʝʥʥʷ ʤaʻ ʟaʛaʣʴʥa ʜʫʤʢa  ï ʦʮiʥʥʝ ʩʫʜʞʝʥʥʷ 

ʧʨʦ ʢʦʛʦʩʴ aʙʦ ʧʨʦ ʱʦʩʴ.  ʏʝʨʝʟ ʨʦʟʙiʞʥʦʩʪi ʜʫʤʦʢ ʯaʩʪʦ ʚʠʥʠʢaʶʪʴ ʢʦʥʬʣiʢʪʠ, ʩʫʧʝʨʝʯʢʠ, i 

ʩʧiʣʢʫʚaʥʥʷ ʤʦʞʝ ʚʟaʛaʣi ʧʨʠʧʠʥʠʪʠʩʷ. I ʥaʚʧaʢʠ, ʷʢʱʦ ʧʦʛʣʷʜʠ ʣʶʜʠʥʠ ʥʝ ʟʙiʛaʶʪʴʩʷ ʟ 

ʛʨʦʤaʜʩʴʢʦʶ ʜʫʤʢʦʶ, ʩʧiʣʢʫʚaʥʥʷ ʤʦʞʝ ʪʨʠʚaʪʠ, ʦʩʢiʣʴʢʠ ʚʦʥa ʥʝ ʩʪʦʩʫʻʪʴʩʷ ʦʩʦʙʠʩʪʠʭ 

ʧʠʪaʥʴ. 

ʙ) ʩʤaʢʠ  ï ʩʦʮiaʣʴʥi ʧʦʯʫʪʪʷ, ʱʦ ʭaʨaʢʪʝʨʠʟʫʶʪʴ ʟʜaʪʥiʩʪʴ ʜʦ ʨʦʟʨiʟʥʝʥʥʷ, ʨʦʟʫʤiʥʥʷ 

ʡ ʦʮiʥʶʚaʥʥʷ ʷʚʠʱ, ʣʶʜʝʡ, ʾʭ ʜiʡ ʟ ʧʦʟʠʮiʡ ʧʨʝʢʨaʩʥʦʛʦ ʡ ʧʦʪʚʦʨʥʦʛʦ. ɺʠʷʚʣʷʶʪʴʩʷ ʚʦʥʠ ʚ 

ʫʩiʭ ʚʠʜaʭ ʜiʷʣʴʥʦʩʪi ʡ ʩʧiʣʢʫʚaʥʥʷ. Iʥʪʝʣiʛʝʥʪʥa ʣʶʜʠʥa ʥiʢʦʣʠ ʥʝ ʜʦʟʚʦʣʠʪʴ ʩʦʙi 

ʚʦʟʚʝʣʠʯʫʚaʪʠ ʚʣaʩʥi ʩʤaʢʦʚi aʤʙiʮiʾ, ʨiʟʢʦ ʚʠʢʨʠʚaʪʠ ʥʝʨʦʟʚʠʥʝʥiʩʪʴ ʯʠʾʭʦʩʴ ʩʤaʢiʚ, a ʟa 

ʥʝʦʙʭiʜʥʦʩʪi ʚʠʩʣʦʚʠʪʠʩʷ ʧʨʦ ʩʤaʢʠ ʢʦʣʝʛ, aʜʞʝ ʧʨʦʪʠʩʪaʚʣʝʥʥʷ ʩʤaʢiʚ ʻ ʜʞʝʨʝʣʦʤ 

ʢʦʥʬʣiʢʪiʚ; 

ʚ) ʧʦʪʷʛʠ ï ʷʩʢʨaʚʦ ʚʠʨaʞʝʥa ʧʨʠʭʠʣʴʥiʩʪʴ ʣʶʜʝʡ ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ, ʩʧiʣʴʥʦʾ ʜiʷʣʴʥʦʩʪi. 

ɺʦʥʠ ʚʠʥʠʢaʶʪʴ ʥa ʦʩʥʦʚi ʩʤaʢiʚ, ʧʦʪʨʝʙ ʪa iʥʪʝʨʝʩiʚ. ʇʦʪʷʛ ʩʧʨʠʷʻ ʚʩʪaʥʦʚʣʝʥʥʶ ʢʦʥʪaʢʪʫ, 

iʥʪʝʥʩʠʚʥʦʩʪi ʩʧiʣʢʫʚaʥʥʷ. ɼʫʭʦʚʥʠʡ ʧʦʪʷʛ ʜʦ ʣʶʜʠʥʠ ʟʫʤʦʚʣʝʥʠʡ iʥʪʝʨʝʩʦʤ ʜʦ ʾʾ 

ʦʩʦʙʠʩʪʦʩʪi. ɾʠʚʠʪʠ ʮʝʡ iʥʪʝʨʝʩ ʤʦʞʫʪʴ ʾʾ ʮiʢaʚa ʙiʦʛʨaʬiʷ, ʦʨʠʛiʥaʣʴʥi ʩʫʜʞʝʥʥʷ, ʝʨʫʜʠʮiʷ, 

ʚʠʩʦʢi ʤʦʨaʣʴʥi ʷʢʦʩʪi ʪʦʱʦ. ʅaʡʙiʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ ʻ ʩʧiʣʢʫʚaʥʥʷ. ʉaʤʝ ʟaʚʜʷʢʠ 

ʩʧiʣʢʫʚaʥʥʶ ʤʠ ʚ ʟʤʦʟi ʚʠʟʥaʯʠʪʠ ʨiʚʝʥʴ ʧʨʠʭʠʣʴʥʦʩʪi ʦʜʠʥ ʦʜʥʦʛʦ ʚ ʢʦʣʝʢʪʠʚi. ʂʫʣʴʪʫʨa 
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ʜʨʫʞʥiʭ ʩʪʦʩʫʥʢiʚ ʫ ʧʝʜʢʦʣʝʢʪʠʚi ʤaʻ ʙʫʪʠ ʢʨaʱʠʤ ʜʦʢaʟʦʤ iʜʝaʣʫ ʜʨʫʞʙʠ, ʜʦ ʷʢʦʛʦ ʧʨaʛʥʫʪʴ 

ʜiʪʠ;  

ʛ) ʧʨaʛʥʝʥʥʷ ï ʥaʧʦʣʝʛʣʠʚʝ ʙaʞaʥʥʷ ʜʦʩʷʛʪʠ ʤʝʪʠ aʙʦ ʨʦʟʚ'ʷʟaʪʠ ʟaʚʜaʥʥʷ ʚ ʧʨʦʮʝʩi 

ʜiʷʣʴʥʦʩʪi ʯʠ ʩʧiʣʢʫʚaʥʥʷ. ˆʨʫʥʪʫʻʪʴʩʷ ʚʦʥʦ ʥa iʥʪʝʨʝʩi ʜʦ ʦʩʦʙʠʩʪʦʩʪi, i ʻ ʬaʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ 

ʩʧiʣʢʫʚaʥʥʷ. 

ʉʦʮiaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥa aʪʤʦʩʬʝʨa ʧʦʟʠʪʠʚʥʦ aʙʦ ʥʝʛaʪʠʚʥʦ ʚʧʣʠʚaʻ ʥa ʦʩʦʙʠʩʪiʩʪʴ. ʋ 

ʧʝʜaʛʦʛiʯʥʦʤʫ ʢʦʣʝʢʪʠʚi, ʜʝ ʩʧiʚʨʦʙiʪʥʠʮʪʚʦ, ʧiʜʪʨʠʤʢa ʡ ʧʦʚaʛa ʻ ʥʦʨʤʦʶ ʚʟaʻʤʠʥ, ʫʯʠʪʝʣʴ 

ʚiʜʯʫʚaʻ ʩʧʦʨiʜʥʝʥiʩʪʴ iʟ ʥʠʤ, ʨaʜiʩʪʴ ʚiʜ ʩʧiʣʴʥʦʾ ʧʨaʮi. ʗʢʱʦ ʚ ʢʦʣʝʢʪʠʚi ʧaʥʫʶʪʴ 

ʙaʡʜʫʞiʩʪʴ, ʧʨʠʤʫʩ, ʚiʥ ʚiʜʯʫʚaʻ ʧʨʠʛʥiʯʝʥiʩʪʴ, ʚiʜʯʫʞʝʥiʩʪʴ. 

ʅa ʩʦʮiaʣʴʥʦ-ʧʩʠʭʦʣʦʛiʯʥʠʡ ʢʣiʤaʪ ʫ ʧʝʜʢʦʣʝʢʪʠʚi ʚʧʣʠʚaʶʪʴ ʟʤiʩʪ ʧʨaʮi ʪa ʩʪʫʧiʥʴ 

ʟaʜʦʚʦʣʝʥʦʩʪi ʣʶʜʝʡ ʥʝʶ; ʫʤʦʚʠ ʧʨaʮi ʡ ʧʦʙʫʪʫ ʪa ʟaʜʦʚʦʣʝʥiʩʪʴ ʥʠʤʠ; ʤiʞʦʩʦʙʠʩʪiʩʥi 

ʩʪʦʩʫʥʢʠ; ʩʪʠʣʴ ʢʝʨiʚʥʠʮʪʚa, ʦʩʦʙʠʩʪiʩʪʴ ʢʝʨiʚʥʠʢa. ɿa ʟʤiʩʪʦʤ i ʩʧʨʷʤʫʚaʥʥʷʤ ʩʦʮiaʣʴʥʦ-

ʧʩʠʭʦʣʦʛiʯʥʠʡ ʢʣiʤaʪ ʫ ʢʦʣʝʢʪʠʚi ʤʦʞʝ ʚiʜʧʦʚiʜaʪʠ ʦʜʥʦʤʫ ʟ ʪaʢʠʭ ʪʠʧiʚ: 

ʉʧʨʠʷʪʣʠʚʠʡ ʪʠʧ. ʁʦʛʦ ʭaʨaʢʪʝʨʠʟʫʶʪʴ: ʜʦʚiʨa, ʜʦʙʨʦʟʠʯʣʠʚiʩʪʴ, ʯʫʡʥiʩʪʴ, ʚʠʩʦʢa 

ʚʟaʻʤʦʜʦʧʦʤʦʛa i ʜiʣʦʚa ʢʨʠʪʠʢa; ʚiʣʴʥʝ ʚʠʩʣʦʚʣʶʚaʥʥʷ ʚʣaʩʥʦʾ ʜʫʤʢʠ ʧiʜ ʯaʩ ʦʙʛʦʚʦʨʝʥʥʷ 

ʧʠʪaʥʴ; ʚiʜʩʫʪʥiʩʪʴ ʪʠʩʢʫ ʢʝʨiʚʥʠʢa ʥa ʧiʜʣʝʛʣʠʭ i ʚʠʟʥaʥʥʷ ʟa ʥʠʤʠ ʧʨaʚa ʧʨʠʡʤaʪʠ ʚaʞʣʠʚi 

ʜʣʷ ʢʦʣʝʢʪʠʚʫ ʨiʰʝʥʥʷ; ʧʦiʥʬʦʨʤʦʚaʥiʩʪʴ ʫʩiʭ ʧʨʦ ʟaʚʜaʥʥʷ ʢʦʣʝʢʪʠʚʫ i ʩʪaʥ ʾʭ ʚʠʢʦʥaʥʥʷ, 

ʤʦʞʣʠʚiʩʪʴ ʟaʡʤaʪʠ aʢʪʠʚʥʫ ʧʦʟʠʮiʶ ʫ ʧʨʦʮʝʩi ʜiʣʦʚʦʛʦ ʩʧiʣʢʫʚaʥʥʷ ʚ ʢʦʣʝʢʪʠʚi; ʥaʷʚʥiʩʪʴ 

ʫʤʦʚ ʜʣʷ aʢʪʠʚʥʦʾ ʧʨʦʬʝʩiʡʥʦʾ i ʪʚʦʨʯʦʾ ʜiʷʣʴʥʦʩʪi, ʩaʤʦʨʝaʣiʟaʮiʾ, ʩaʤʦʩʪʚʝʨʜʞʝʥʥʷ, 

ʩaʤʦʨʦʟʚʠʪʢʫ ʢʦʞʥʦʛʦ ʧʨaʮiʚʥʠʢa; ʟaʜʦʚʦʣʝʥʥʷ ʨʦʙʦʪʦʶ (ʟʤiʩʪʦʤ, ʦʧʣaʪʦʶ, ʦʨʛaʥiʟaʮiʻʶ 

ʧʨaʮi) ʪa ʥaʣʝʞʥiʩʪʶ ʩaʤʝ ʜʦ ʮʴʦʛʦ ʢʦʣʝʢʪʠʚʫ; ʚʟaʻʤʦʜʦʧʦʤʦʛa ʯʣʝʥiʚ ʢʦʣʝʢʪʠʚʫ ʚ ʢʨʠʪʠʯʥʠʭ 

ʩʠʪʫaʮiʷʭ; ʫʙʦʣiʚaʥʥʷ ʟa ʯʝʩʪʴ ʢʦʣʝʢʪʠʚʫ, ʩʧʨʠʷʥʥʷ ʡʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʇʝʜaʛʦʛʠ, ʦʙ'ʻʜʥaʥi ʚ ʢʦʣʝʢʪʠʚ, ʜʝ ʧaʥʫʻ ʟʜʦʨʦʚʠʡ (ʩʧʨʠʷʪʣʠʚʠʡ) ʩʦʮiaʣʴʥʦ-

ʧʩʠʭʦʣʦʛiʯʥʠʡ ʢʣiʤaʪ, ʥʝ ʧʨʦʩʪʦ ʜʦʪʨʠʤʫʶʪʴʩʷ ʤʦʨaʣʴʥʠʭ ʥʦʨʤ, a ʧʨaʛʥʫʪʴ ʜʦ ʪʦʛʦ, ʱʦʙ ʫ 

ʢʦʞʥʦʛʦ ʫʯʠʪʝʣʷ ʚʦʥʠ ʩʪaʚaʣʠ ʚʥʫʪʨiʰʥiʤʠ ʧʝʨʝʢʦʥaʥʥʷʤʠ. ʋ ʢʦʣʝʢʪʠʚi, ʜʝ ʨʦʟʫʤʥʦ ʧʦʻʜʥaʥʦ 

ʩʚʦʙʦʜʫ ʜiʷʣʴʥʦʩʪi ʟ ʜʠʩʮʠʧʣiʥʦʶ, ʪʚʦʨʯʫ aʢʪʠʚʥiʩʪʴ ʟ ʧiʜʧʦʨʷʜʢʫʚaʥʥʷʤ, ʤʦʞʣʠʚi ʩʚiʜʦʤʝ 

ʧiʜʧʦʨʷʜʢʫʚaʥʥʷ ʚʦʣi ʙiʣʴʰʦʩʪi. ʊiʣʴʢʠ ʚ aʪʤʦʩʬʝʨi ʚʟaʻʤʦʨʦʟʫʤiʥʥʷ ʚʯʠʪʝʣʴ ʧʦʯʫʚaʻʪʴʩʷ 

ʚʧʝʚʥʝʥʦ, ʤaʢʩʠʤaʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʚiʡ ʧʦʪʝʥʮiaʣ. ʇiʜ ʚʧʣʠʚʦʤ ʜʦʙʨʦʟʠʯʣʠʚʦʾ ʢʦʣʝʢʪʠʚʥʦʾ 

ʚʟaʻʤʦʜiʾ ʚiʜʙʫʚaʶʪʴʩʷ ʛʣʠʙʦʢi ʷʢiʩʥi ʟʤiʥʠ ʚ ʜʫʭʦʚʥʦʤʫ ʩʚiʪi ʚʯʠʪʝʣʷ, ʬʦʨʤʫʶʪʴʩʷ ʧʨaʚʠʣʴʥʝ 

ʨʦʟʫʤiʥʥʷ ʛʨʦʤaʜʩʴʢʦʛʦ ʦʙʦʚ'ʷʟʢʫ, ʦʙ'ʻʢʪʠʚʥa ʩaʤʦʦʮiʥʢa ʚʯʠʥʢiʚ ʟ ʧʦʟʠʮiʡ ʩʫʩʧiʣʴʥʦ 

ʟʥaʯʫʱʠʭ iʥʪʝʨʝʩiʚ. 

ʅʝʩʧʨʠʷʪʣʠʚʠʡ ʪʠʧ. ʋ ʢʦʣʝʢʪʠʚaʭ iʟ ʪaʢʠʤ ʢʣiʤaʪʦʤ ʜʦʤiʥʫʶʪʴ ʙaʡʜʫʞʝ ʩʪaʚʣʝʥʥʷ 

ʣʁ ʜʝʡ ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ i ʜʦ ʩʧiʣʴʥʠʭ ʩʧʨaʚ. ʂʦʞʝʥ ʧʨaʮiʚʥʠʢ iʩʥʫʻ ʥiʙʠ iʟʦʣʴʦʚaʥʦ, ʫ ʩʚʦʻʤʫ 

ʩʚiʪi, ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʥʝʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪaʪiʚ ʨʦʙʦʪʠ, ʥʝʟaʜʦʚiʣʴʥʦʾ ʜʠʩʮʠʧʣiʥʠ, ʥaʧʨʫʞʝʥʦʩʪi 

ʚ ʦʩʦʙʠʩʪʠʭ ʩʪʦʩʫʥʢaʭ, ʢʦʥʬʣiʢʪʥʦʩʪi, ʙaʞaʥʥʷ ʟʤiʥʠʪʠ ʤiʩʮʝ ʨʦʙʦʪʠ ʪʦʱʦ. 
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ʅʝʡʪʨaʣʴʥʠʡ ʪʠʧ. ʂʣiʤaʪ ʭaʨaʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙaʣaʥʩʦʚaʥiʩʪʶ ʩʫʙ'ʻʢʪʠʚʥʠʭ ʪa 

ʦʙ'ʻʢʪʠʚʥʠʭ ʦʟʥaʢ, ʦʜʥaʢ ʚiʥ ʥʝʩʪiʡʢʠʡ i ʙʫʜʴ-ʢʦʣʠ ʤʦʞʝ ʟaʟʥaʪʠ ʟʤiʥ. 

ɿʚaʞaʶʯʠ ʥa ʩʢʣaʜʥiʩʪʴ ʧʝʜaʛʦʛiʯʥʠʭ ʢʦʣʝʢʪʠʚiʚ, ʥʝʦʜʥʦʨiʜʥiʩʪʴ ʧʨʦʮʝʩiʚ, ʱʦ 

ʚiʜʙʫʚaʶʪʴʩʷ ʚ ʥʴʦʤʫ, ʢʝʨiʚʥʠʢʠ ʦʩʚiʪʥiʭ ʫʩʪaʥʦʚ ʧʦʚʠʥʥi ʟʥaʪʠ ʧʩʠʭʦʣʦʛiʯʥi ʦʩʦʙʣʠʚʦʩʪi, 

ʩʦʮiaʣʴʥi ʧʦʟʠʮiʾ, ʨʦʣi ʧʨaʮiʚʥʠʢiʚ, ʩʧʝʮʠʬiʢʫ ʤʦʪʠʚaʮiʾ ʾʭʥʴʦʾ ʜiʷʣʴʥʦʩʪi ʪa ʧʦʚʝʜiʥʢʠ, ʫʤiʪʠ 

ʜiaʛʥʦʩʪʫʚaʪʠ ʧʩʠʭʦʣʦʛiʯʥi ʭaʨaʢʪʝʨʠʩʪʠʢʠ ʢʦʣʝʢʪʠʚʫ, ʷʢʠʡ ʦʯʦʣʶʶʪʴ, ʧʨʦʛʥʦʟʫʚaʪʠ 

ʨʦʟʚʠʪʦʢ ʧʩʠʭʦʣʦʛiʯʥʦʛʦ ʢʣiʤaʪʫ ʚ ʥʴʦʤʫ ʪʦʱʦ. 

ʅa ʦʩʥʦʚi ʪʝʦʨʝʪʠʯʥʠʭ ʧiʜʭʦʜiʚ ʤʦʞʥa ʟʨʦʙʠʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛiʯʥʠʡ aʥaʣiʟ 

ʦʩʥʦʚʥʠʭ aʩʧʝʢʪiʚ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʪa ʨʦʟʫʤiʥʥʷ ʧʦʥʷʪʪʷ ʤiʞʦʩʦʙʠʩʪiʩʥʠʭ ʩʪʦʩʫʥʢiʚ. ʅa 

ʩʴʦʛʦʜʥiʰʥiʡ ʜʝʥʴ ʛʦʩʪʨʦ ʧʦʩʪaʣa ʧʨʦʙʣʝʤa ʥaʷʚʥʦʩʪi ʥʝʜʦʣiʢiʚ i ʪʨʫʜʥʦʱiʚ ʫ ʧʝʜaʛʦʛiʯʥiʡ 

ʤiʞʦʩʦʙʠʩʪiʩʥiʡ ʚʟaʻʤʦʜiʾ ʩʠʩʪʝʤʠ "ʚʯʠʪʝʣʴ-ʚʯʠʪʝʣʴ",  ʷʢa ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛiʨʰʝʥʥʷ 

ʜʦʙʨʦʟʠʯʣʠʚʦʛʦ ʪa ʧʦʟʠʪʠʚʥʦʛʦ ʩʧiʣʢʫʚaʥʥʷ, ʚʟaʻʤʦʜiʾ ʯʣʝʥiʚ ʧʝʜʢʦʣʝʢʪʠʚʫ i ʷʢ ʥaʩʣiʜʢʫ - 

ʟʥʠʞʝʥʥʶ ʨiʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪi ʥaʚʯaʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʄiʞʦʩʦʙʠʩʪiʩʥi ʩʪʦʩʫʥʢʠ ï ʮʝ  ʩʫʢʫʧʥiʩʪʴ 

ʦʙ'ʻʢʪʠʚʥʠʭ ʟʚ'ʷʟʢiʚ ʪa ʚʟaʻʤʦʜiʡ ʤiʞ ʦʩʦʙaʤʠ ʫ ʢʦʣʝʢʪʠʚi 

ʄiʞʦʩʦʙʠʩʪiʩʥi ʩʪʦʩʫʥʢʠ ʦʭʦʧʣʶʶʪʴ ʰʠʨʦʢʝ ʢʦʣʦ ʷʚʠʱ: ʩʪaʣiʩʪʴ, ʛʣʠʙʠʥa, 

ʥʝʧʦʚʪʦʨʥiʩʪʴ. ʊʦʤʫ ʧʦʟʠʪʠʚʥi ʦʟʥaʢʠ ʧʩʠʭʦʣʦʛiʯʥʦʛʦ ʢʣiʤaʪʫ, ʪaʢi ʷʢ ʟaʜʦʚʦʣʝʥiʩʪʴ-

ʥʝʟaʜʦʚʦʣʝʥiʩʪʴ, ʪʝʧʣʦʪa-ʭʦʣʦʜʥiʩʪʴ, ʩʧiʚʧʨaʮʷ, ʾʾ ʚiʜʩʫʪʥiʩʪʴ ʚʠʩʪʫʧaʶʪʴ ʦʩʥʦʚʥʠʤʠ 

ʢʨʠʪʝʨiʷʤʠ ʦʮiʥʢʠ ʪaʢʠʤ ʩʪʦʩʫʥʢiʚ ʫ ʢʦʣʝʢʪʠʚi. 

ɺʠʩʥʦʚʢʠ ʪa ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜaʣʴʰʠʭ ʥaʫʢʦʚʠʭ ʧʦʰʫʢiʚ.  ɺaʨʪʦ ʟaʚʦʜʠʪʠ ʜʨʫʞʙʫ ʟ 

ʢʦʣʝʛaʤʠ ʯʠ ʥi, ʢʦʞʝʥ ʚʠʨiʰʫʻ ʜʣʷ ʩʝʙʝ ʩaʤ. Aʣʝ ʱʦʙ ʚʠ ʥʝ ʚʠʨiʰʠʣʠ, ʥʝʦʙʭiʜʥʦ ʧʨaʛʥʫʪʠ 

ʛaʨʤʦʥiʡʥʠʭ ʩʪʦʩʫʥʢiʚ ʫ ʢʦʣʝʢʪʠʚi. ʊʦʜi ʫ ʨaʟi ʧʦʪʨʝʙʠ ʚaʰi ʪʦʚaʨʠʰi ʧʦ ʨʦʙʦʪi ʟaʚʞʜʠ 

ʧʨʠʡʜʫʪʴ ʜʦ ʚaʩ ʥa ʜʦʧʦʤʦʛʫ i ʫʚiʡʜʫʪʴ ʫ ʚaʰʝ ʩʪaʥʦʚʠʱʝ. 

ɺʠʭʦʚaʥa ʣʶʜʠʥa ʟaʚʞʜʠ ʟʤʦʞʝ ʥaʣaʛʦʜʠʪʠ ʩʪʦʩʫʥʢʠ iʟ ʢʦʣʝʛaʤʠ. ɺiʥa ʟʥaʻ, ʜʝ ʚaʨʪʦ 

ʧʨʦʤʦʚʯaʪʠ, a ʜʝ ʚiʜʧʦʚiʩʪʠ, a ʪaʢʦʞ ʥʝ ʟaʙʫʚaʻ ʧʨʦ ʩʚʦʾ ʦʙʦʚôʷʟʢʠ, ʥʝ ʟʤiʰʫʶʯʠ ʦʩʦʙʠʩʪʝ 

ʞʠʪʪʷ ʟ ʨʦʙʦʪʦʶ. 
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ʄaʣʠʥʩʴʢʠʡ ʬaʭʦʚʠʡ ʢʦʣʝʜʞ 
 

ɸʥʦʪʘʮiʷ. ɺ ʜʘʥiʡ ʩʪʘʪʪi ʜʘʥʦ ʦʮiʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪi ʧʨʦʚʝʜʝʥʥʷ iʥʚʝʥʪʘʨʠʟʘʮiʾ 

ʪʝʨʠʪʦʨiʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ɻIʉ. ʈʦʟʛʣʷʥʫʪi ʥʘʡʙiʣʴʰ ʧʦʧʫʣʷʨʥi ʧʨʦʛʨʘʤʥi ʧʨʦʜʫʢʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦiʥʬʦʨʤʘʮiʡʥʠʭ ʩʠʩʪʝʤ (ɻIʉ), ʷʢi ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨiʰʝʥʥʷ ʨiʟʥʦʤʘʥiʪʥʠʭ 

ʟʘʚʜʘʥʴ ʚ ʟʝʤʣʝʫʩʪʨʦʾ. ʆʧʠʩʘʥi ʦʩʥʦʚʥi ʬʫʥʢʮiʾ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʦʞʣʠʚʦʩʪi ʪʘ ʧʨʠʥʮʠʧʠ 

ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʇʨʦʘʥʘʣiʟʦʚʘʥʦ ʚʩi ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʷ ɻIʉ ʪʝʭʥʦʣʦʛiʡ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥi iʥʚʝʥʪʘʨʠʟʘʮiʾ ʪʝʨʠʪʦʨiʡ [3]. 

ʂʣʶʯʦʚi ʩʣʦʚʘ: ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʛʝʦiʥʬʦʨʤʘʮiʡʥi ʩʠʩʪʝʤʠ (ɻIʉ), ʟʝʤʣʝʫʩʪʨiʡ. 

Abstract. This article provides an assessment of the effectiveness of the territory inventory 

using the GIS system. The most popular software products using geographic information systems 

(GIS) that provide solutions to various tasks in land management are considered. The main functions, 

characteristics, capabilities and principles of working with software tools are described [3]. 

Keywords: land use, geographic information systems (GIS), land management. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʴʦʛʦʜʥi ʟʨʦʟʫʤiʣʦ, ʱʦ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ i ɻIʉ ï ʧʦʥʷʪʪʷ 

ʥʝʚiʜʜiʣʴʥi ʦʜʥʝ ʚiʜ ʦʜʥʦʛʦ. ɺʞʝ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʞʠʪʪʷ ʆʊɻ ʙʝʟ ʇʫʙʣiʯʥʦʾ ʢʘʜʘʩʪʨʦʚʦʾ 

ʢʘʨʪʠ ʯʠ ʧʨʦʩʪʦ ɻʫʛʣ-ʢʘʨʪʠ. ʅʝʤʦʞʣʠʚʦ ʨʦʟʚʠʚʘʪʠ ʥʘʮiʦʥʘʣʴʥi ʢʘʜʘʩʪʨʠ ʙʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 

ʥʘʧʦʚʥʝʥʥʷ ʛʝʦiʥʬʦʨʤʘʮiʡʥʠʭ ʩʠʩʪʝʤ, ʧʣʘʪʬʦʨʤ, ʧʦʨʪʘʣiʚ ʫ ʨiʟʥʠʭ ʩʬʝʨʘʭ ʪʘ ʛʘʣʫʟʷʭ. 

ʅʝʤʦʞʣʠʚʦ ʧʨʦʚʝʩʪʠ iʥʚʝʥʪʘʨʠʟʘʮiʶ ʟʝʤʝʣʴ ʙʝʟ ʧʨʦʚʘʜʞʝʥʥʷ ʥʘʡʩʫʯʘʩʥiʰʠʭ ʪʝʭʥʦʣʦʛiʡ. ɸ 

ʱʦʙ ʩʪʘʚ ʤʦʞʣʠʚʠʤ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʟʝʤʣʝʚʧʦʨʷʜʥʦʾ ʩʬʝʨʠ, ʧʦʪʨiʙʥʦ ʟʫʩʪʨiʯʘʪʠʩʷ ʥʘ 

ʚiʜʢʨʠʪʠʭ ʟʘʭʦʜʘʭ, ʪʘʢʠʭ ʷʢ ʢʦʥʬʝʨʝʥʮiʾ, ʚʝʙiʥʘʨʠ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚiʪʠ i ʚʠʢʣʘʜʘʯʘʤ  ʟ 

ʧʨʘʢʪʠʢʘʤʠ, ʧʨʝʜʩʪʘʚʥʠʢʘʤ ʚʣʘʜʠ i ʆʊɻ, ʟʝʤʣʝʚʧʦʨʷʜʥʠʢʘʤʠ, ʶʨʠʩʪʘʤʠ, ʩʧʝʮiʘʣiʩʪʘʤ Iʊ 

ʢʦʤʧʘʥiʡ, ʱʦ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʟ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ [2].  

ɸʥʘʣiʟ ʦʩʪʘʥʥiʭ ʜʦʩʣiʜʞʝʥʴ i ʧʫʙʣiʢʘʮiʡ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ iʥʚʝʥʪʘʨʠʟʘʮiʡʥi ʨʦʙʦʪʠ 

ʧʨʦʚʝʜʝʥi ʚ 4 ʨʘʡʦʥʘʭ ʊʝʨʥʦʧiʣʴʩʴʢʦʾ ʦʙʣʘʩʪi ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻIʉ ʧʣʘʪʬʦʨʤʠ. ɼʘʥʦʤʫ ʚʠʜʫ 

ʨʦʙiʪ ʧʨʠʩʚʷʯʝʥi ʧʨʘʮi ʪʘʢʠʭ ʚʠʜʘʪʥʠʭ ʚiʪʯʠʟʥʷʥʠʭ ʜʦʩʣiʜʥʠʢiʚ ʫ ʩʬʝʨi ʚʠʢʦʨʠʩʪʘʥʷ ɻIʉ 

ʪʝʭʥʦʣʦʛiʡ, ʷʢ ɺʘʩʶʭiʥ ʄ.ɺ., ʇʘʣʘʛiʥ ʆ.ɺ., ɼʦʣʠʥʥʠʡ ɺ.ɺ, ʂʦʭʘʥ ʉ.ʉ., ʄʦʩʢʘʣʝʥʢʦ ɸ.ɸ., 

ʇʨaʚʦʚʠʡ ʨʝʞʠʤ ʧʨʦʚʝʜʝʥʥʶ iʥʚʝʥʪʘʨʠʟʘʮiʾ ʟʝʤʝʣʴ ʦʧʠʩʘʥʦ ʚ ʟʘʢʦʥi ʋʢʨʘʾʥʠ çʇʨʦ 

ʟʝʤʣʝʫʩʪʨiʡè. ɿʛiʜʥʦ ʩʪʘʪʪi 35 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʝʤʣʝʫʩʪʨiʡè  iʥʚʝʥʪʘʨʠʟʘʮiʷ ʟʝʤʝʣʴ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤiʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ, ʾʭʥiʭ ʤʝʞ, 
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ʨʦʟʤiʨiʚ, ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʫ, ʚʠʷʚʣʝʥʥʷ ʟʝʤʝʣʴ, ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʥʝʨʘʮiʦʥʘʣʴʥʦ ʘʙʦ ʥʝ ʟʘ ʮiʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʢiʣʴʢiʩʥʠʭ ʪʘ ʷʢiʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴ, ʥʝʦʙʭiʜʥʠʭ ʜʣʷ ʚʝʜʝʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ, ʚʠʷʚʣʝʥʥʷ 

ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʫ ʚiʜʦʤʦʩʪʷʭ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ, ʟʜiʡʩʥʝʥʥʷ 

ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ ʟʝʤʝʣʴ i ʧʨʠʡʥʷʪʪʷ ʥʘ ʾʭ ʦʩʥʦʚi 

ʚiʜʧʦʚiʜʥʠʭ ʨiʰʝʥʴ ʦʨʛʘʥʘʤʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʪʘ ʦʨʛʘʥʘʤʠ ʤiʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ [1].  

ʅʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʦʶ ʙʘʟʦʶ ʧʨʦʚʝʜʝʥʥʷ iʥʚʝʥʪʘʨʠʟʘʮiʾ ʟʝʤʝʣʴ ʻ : 

¶  ɿʝʤʝʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ 

¶ ɿʘʢʦʥ ʋʢʨʘʾʥʠ ç ʇʨʦ ʟʝʤʣʝʫʩʪʨiʡè 

¶ ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ɼʝʨʞʘʚʥʠʡ ʟʝʤʝʣʴʥʠʡ ʢʘʜʘʩʪʨ" 

¶ ʇʦʩʪʘʥʦʚʘ ʂʘʙiʥʝʪʫ ʄiʥiʩʪʨiʚ ʋʢʨʘʾʥʠ ʚiʜ 05.06.2019 ʨʦʢʫ ˉ476 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ iʥʚʝʥʪʘʨʠʟʘʮiʾ ʟʝʤʝʣʴ ʪʘ ʚʠʟʥʘʥʥʷ ʪʘʢʠʤʠ, ʱʦ ʚʪʨʘʪʠʣʠ ʯʠʥʥiʩʪʴ, ʜʝʷʢʠʭ 

ʧʦʩʪʘʥʦʚ ʂʘʙiʥʝʪʫ ʄiʥiʩʪʨiʚ ʋʢʨʘʾʥʠè 

¶ ʋʛʦʜʘ ʧʨʦ ʧʦʟʠʢʫ ʤiʞ ʋʢʨʘʾʥʦʶ ʪʘ ʄiʞʥʘʨʦʜʥʠʤ ʙʘʥʢʦʤ ʨʝʢʦʥʩʪʨʫʢʮiʾ ʪʘ ʨʦʟʚʠʪʢʫ 

ʚiʜ 17 ʞʦʚʪʥʷ 2003 ʨ., ʨʘʪʠʬiʢʦʚʘʥʘ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ʚiʜ 15 ʯʝʨʚʥʷ 2004 ʨ. ˉ 1776-IV 

¶ ʇʦʩʪʘʥʦʚʘ ʂʄʋ ʚiʜ 20 ʞʦʚʪʥʷ 2021 ʨ. ˉ 1098 "ʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤiʥ ʪʘ ʚʠʟʥʘʥʥʷ 

ʪʘʢʠʤʠ, ʱʦ ʚʪʨʘʪʠʣʠ ʯʠʥʥiʩʪʴ, ʜʝʷʢʠʭ ʧʦʩʪʘʥʦʚ ʂʘʙiʥʝʪʫ ʄiʥiʩʪʨiʚ ʋʢʨʘʾʥʠ". 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣiʜʞʝʥʥʷ. ɿʥiʤʘʥʥʷ ï ʮʝ ʦʩʥʦʚʘ, ʷʢʘ ʜʦʜʘʻʪʴʩʷ  ʜʦ ʚʩiʭ ʤʘʪʝʨiʘʣiʚ 

ʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ, ʯʠ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʢʘʨʪʦʛʨʘʬiʾ. ʎʝ ʮiʢʘʚʠʡ i ʝʬʝʢʪʠʚʥʠʡ ʤʘʪʝʨiʘʣ ʜʣʷ ʥʘʩ, 

ʛʝʦʜʝʟʠʩʪiʚ i ʟʝʤʣʝʚʧʦʨʷʜʥʠʢiʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʧʦʜʘʣʴʰi ʟʝʤʣʝʚʧʦʨʷʜʥi ʨʦʙʦʪʠ ʟ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʎiʥʥiʩʪʴ ʟʥiʤʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʠ ʚiʟʫʘʣiʟʫʻʤʦ ʪʝʨʠʪʦʨiʶ ʥʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ, i ʧʦʤʠʣʠʪʠʩʷ ʯʠ ʱʦʩʴ ʧʨʦʧʫʩʪʠʪʠ ʟʛʦʜʦʤ ʧʨʠ ʦʙʨʦʙʮi ʙʫʜʝ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʦ. 

ɿʘʤʦʚʥʠʢ ʧʨʠ ʮʴʦʤʫ ʯiʪʢʦ ʙʘʯʠʪʴ, ʱʦ ʜiʻʪʴʩʷ ʥʘ ʡʦʛʦ ʟʝʤʝʣʴʥiʡ ʜiʣʷʥʮi ʩʴʦʛʦʜʥi. ʊʘʢʘ ʚʠʩʦʢʘ 

ʪʦʯʥiʩʪʴ ʜʘʻ ʤʦʞʣʠʚiʩʪʴ ʮʠʬʨʫʚʘʪʠ ʟʥiʤʢʠ ʥʘʚiʪʴ ʫ ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟ ʷʢiʩʪʶ, ʥʘʙʣʠʞʝʥʦʶ 

ʜʦ ʛʝʦʜʝʟʠʯʥʦʾ ʟʡʦʤʢʠ. ʗʢiʩʥʝ ʟʥiʤʘʥʥʷ ʜʘʻ ʷʢiʩʥʠʡ ʜʦʢʫʤʝʥʪ, ʷʢʠʡ ʤʦʞʥʘ ʧʨʘʢʪʠʯʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʙʘʛʘʪʴʦʭʩʬʝʨʘʭ ð ʚiʜ ʩʪʚʦʨʝʥʥʷ ʅʘʮiʦʥʘʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʜʦ iʥʚʝʥʪʘʨʠʟʘʮiʾ 

ʟʝʤʝʣʴ ʚ ʦʢʨʝʤiʡ ʆʊɻ. ɻIʉ ʟʘʚʦʡʦʚʫʶʪʴ ʛʝʦʧʨʦʩʪiʨ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ,  ʩʴʦʛʦʜʥi ʟᾷʷʚʣʷʻʪʴʩʷ 

ʙiʣʴʰʝ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪiʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʛʝʦʜʘʥʠʤʠ ɻIʉ ʧʣʘʪʬʦʨʤ, ɻIʉ ʩʠʩʪʝʤ,ʧʨʦʛʨʘʤ ʜʣʷ 

ʦʙʨʦʙʢʠ ʛʝʦʜʘʥʠʭ [2].  

Iʥʚʝʥʪʘʨʠʟʘʮiʷ ʥʝ ʪiʣʴʢʠ ʚʠʜ ʟʝʤʣʝʚʧʦʨʷʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮiʾ, ʘ ʷʚʣʷʻ ʩʦʙʦʶ iʥʩʪʨʫʤʝʥʪ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟiʙʨʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʘʢʪʫʘʣʴʥʦʾ iʥʬʦʨʤʘʮiʾ [2]. 

ɿ ʪʘʢʠʤ ʦʙʩʷʛʦʤ ʧʨʘʮʶʚʘʪʠ ʩʢʣʘʜʥʦ ʫ  ʧʘʧʝʨʦʚʦʤʫ ʬʦʨʤʘʪi. ʅʝʨʘʮiʦʥʘʣʴʥʦ ʚʠʪʨʘʯʝʥi 

ʢʦʰʪʠ, ʥʘ ʟʙʝʨiʛʘʥʥʷ ʜʘʥʠʭ, ʷʢi ʧʦʢʣʘʜʝʥi  ʫ ʛʘʨʥʫ ʰʘʬʫ i ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ.  ɿ ʧʨʘʢʪʠʢʠ 

ʬʘʭiʚʮi ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʥʘʡʙiʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪiʚ 

iʥʚʝʥʪʘʨʠʟʘʮiʾ ʻ ʥʘʧʦʚʥʝʥʥʷ ɻIʉ. ɺʞʠʚʘʥʥʷ ʪʝʨʤiʥʫ çiʥʚʝʥʪʘʨʠʟʘʮiʷè ʥʘʡʯʘʩʪiʰʝ ʧʦʚôʷʟʘʥʦ ʟ 

https://zakon.rada.gov.ua/laws/show/2768-14
https://zakon.rada.gov.ua/laws/show/858-15
https://zakon.rada.gov.ua/laws/show/3613-17#Text
https://zakon.rada.gov.ua/laws/show/476-2019-%D0%BF
https://zakon.rada.gov.ua/laws/show/476-2019-%D0%BF
https://zakon.rada.gov.ua/laws/show/476-2019-%D0%BF
https://zakon.rada.gov.ua/laws/show/1776-15#Text
https://zakon.rada.gov.ua/laws/show/1776-15#Text
https://zakon.rada.gov.ua/laws/show/1098-2021-%D0%BF#n12
https://zakon.rada.gov.ua/laws/show/1098-2021-%D0%BF#n12
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ʧʨʦʮʝʩʦʤ ʧʨʦʚʝʜʝʥʥʷ  ʟʝʤʣʝʫʩʪʨʦʶ ʚ ʋʢʨʘʾʥi. ʅʘʚiʪʴ ʩʧʝʮiʘʣiʩʪʠ ʟʝʤʝʣʴʥʦʾ ʛʘʣʫʟi, ʥʘ ʞʘʣʴ, ʥʝ 

ʟʘʚʞʜʠ ʦʨiʻʥʪʫʶʪʴʩʷ, ʷʢʫ iʥʬʦʨʤʘʮiʶ ʟʙʠʨʘʪʠ ʧiʜ ʯʘʩ iʥʚʝʥʪʘʨʠʟʘʮiʾ, ʷʢi ʦʩʥʦʚʥi ʾʾʧʝʨʝʚʘʛʠ ʪʘ 

ʷʢ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ ʪʘʢʦʾ ʨʦʙʦʪʠ. ʇiʜ iʥʚʝʥʪʘʨʠʟʘʮiʻʶ ʚ ʦʩʥʦʚʥʦʤʫ 

ʨʦʟʫʤiʶʪʴ ʣʠʰʝ ʨʝʻʩʪʨʘʮiʶ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʩiʣʴʛʦʩʧ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʤʝʞʘʤʠ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪiʚ ʜʣʷ ʾʾ ʧʝʨʝʜʘʯi ʚ ʆʊɻ, ʨʝʻʩʪʨʘʮiʶ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪi ʚ ʤʝʞʘʭ 

ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ (ʰʢʦʣʘ,ʙʫʜʠʥʦʢ ʢʫʣʴʪʫʨʠ, ʌɸʇ ʪʦʱʦ) [2]. 

ʂʨiʤ ʬʦʨʤʫʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʜʣʷ ʚʥʝʩʝʥʥʷ ʾʭ ʚ ʢʘʜʘʩʪʨ, ʧiʜ ʯʘʩ iʥʚʝʥʪʘʨʠʟʘʮiʾ 

ʧʨʦʚʦʜʠʪʴʩʷ ʮiʣʠʡ ʢʦʤʧʣʝʢʩ ʨʦʙiʪ, ʨʝʟʫʣʴʪʘʪ ʷʢʠʭ ʤʦʞʝ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʟʘʤʦʚʥʠʢʘʤʠ ʚ ʨʦʙʦʯʦʤʫ ʧʨʦʮʝʩi. ɸʢʪʫʘʣʴʥʫ iʥʬʦʨʤʘʮiʶ ʧʨʦ ʪʝʨʠʪʦʨiʶ i ʥʘʡʢʨʘʱʠʡ ʨiʚʝʥʴ ʾʾ 

ʚiʟʫʘʣiʟʘʮiʾʜʘʶʪʴ ʤʘʪʝʨiʘʣʠ ʘʝʨʦʟʥiʤʘʥʥʷ. ʅʘʥʝʩʝʥʥʷ ʢʦʤʫʥiʢʘʮiʡ i ʦʙʤʝʞʝʥʴ ʜʘʶʪʴ 

ʤʦʞʣʠʚiʩʪʴʆʊɻ ʧʨʠʡʤʘʪʠ ʧʨʘʚʠʣʴʥi ʨiʰʝʥʥʷ ʱʦʜʦ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫʮiʻʾ ʪʝʨʠʪʦʨiʾ. ʗʢʱʦ 

ʤʠ ʛʦʚʦʨʠʤʦ ʧʨʦ ʟʝʤʣi ʪʨʘʥʩʧʦʨʪʫ, ʪʦ ʪʫʪ ʥʘʩ ʮiʢʘʚʠʪʴ ʥʝ ʪiʣʴʢʠ ʧʨʦʾʞʜʞʘ ʯʘʩʪʠʥʘ, ʘʣʝ ʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨiʾ ʚ ʩʤʫʟi ʚiʜʚʦʜʫ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʫ ʨʦʟʦʨʶʚʘʥʥʷ ʩʤʫʛ, ʥʝʧʨʘʚʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨiʾ ʷʢ ʦʪ ʨʦʟʤiʱʝʥʥʷ ʪʦʨʛʦʚʠʭ ʪʦʯʦʢ, ʧʨʠʩʘʜʠʙʥʠʭ ʜiʣʷʥʦʢ ʪʦʱʦ.ɼʣʷ 

ʘʢʪʫʘʣiʟʘʮiʾ ʧʘʩʧʦʨʪiʚ ʘʚʪʦʤʦʙiʣʴʥʠʭ ʜʦʨiʛ ʟʙʠʨʘʻʪʴʩʷ  iʥʬʦʨʤʘʮiʷ [2].   

ʇiʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ iʥʚʝʥʪʘʨʠʟʘʮiʾ ʻ ʚʠʧʘʜʢʠ ʟ ʥʝʧʨʘʚʠʣʴʥʦʶ ʨʝʻʩʪʨʘʮiʻʶ ʩʫʤiʞʥʠʭ 

ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ, ʢʦʣʠ ʟʝʤʝʣʴʥʘ ʜiʣʷʥʢʘ ʩiʣʴʛʦʩʧʧʨʠʟʥʘʯʝʥʥʷ çʟʘʭʦʧʣʶʻè ʣiʥiʶ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ, ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʥʘ ʙʘʣʘʥʩi ʋʢʨʟʘʣiʟʥʠʮi ʟ ʧʨʘʚʦʤ ʧʦʩʪiʡʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ [2]. 

ɸʙʦ, ʢʦʣʠ ʤʝʞʘ ʟʛiʜʥʦ ʟ ʜʝʨʞʘʚʥʠʤ ʘʢʪʦʤ ʥʘ ʧʨʘʚʦ ʧʦʩʪiʡʥʦʛʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʝ 

ʚiʜʧʦʚiʜʘʻ ʬʘʢʪʠʯʥʦʤʫ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʦʾ ʜiʣʷʥʢʠ ɸʊ çʋʢʨʟʘʣiʟʥʠʮʷè. ʎi ʧʨʘʚʦʚi 

ʢʦʣiʟiʾ ʧʦʪʨiʙʥʦ ʚʠʨiʰʫʚʘʪʠ, ʱʦʙ ʥʘʚʝʩʪʠ ʣʘʜ ʫ ʮiʣiʩʥiʡ ʩʠʩʪʝʤi ʟʝʤʣʝʫʩʪʨʦʶ [2]. 

ʅʘʩʘʤʧʝʨʝʜ, ʤʠ iʥʚʝʥʪʘʨʠʟʫʻʤʦ ʪʝʨʠʪʦʨiʶ ʚ ʨʦʟʨiʟi ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ, ʜʣʷ ʷʢʠʭ 

ʟʙʠʨʘʻʪʴʩʷ ʮiʣʠʡ ʙʣʦʢ ʢʦʨʠʩʥʦʾ iʥʬʦʨʤʘʮiʾ [2]. 

ʋʩi ʟʝʤʝʣʴʥi ʜiʣʷʥʢʠ iʜʝʥʪʠʬiʢʫʶʪʴʩʷ ʟʘ ʥʦʤʝʨʦʤ ʢʦʥʪʫʨʫ, ʜʦ ʷʢʦʛʦ ʧʨʠʚᾷʷʟʫʻʪʴʩʷ 

iʥʬʦʨʤʘʮiʷʧʨʦ ʢʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ, ʧʣʦʱʫ ʟʛiʜʥʦ ʟ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʨʦ iʥʚʝʥʪʘʨʠʟʦʚʘʥʫ ʧʣʦʱʫ, 

ʷʢʦʶ ʬʘʢʪʠʯʥʦ ʢʦʨʠʩʪʫʶʪʴʩʷ, ʧʣʦʱʫ ʦʙʤʝʞʝʥʴ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʜiʣʷʥʢʠ ʦʢʨʝʤʦ, 

ʢʘʪʝʛʦʨiʶ, ʪʠʧ ʚʣʘʩʥʦʩʪi i ʮiʣʴʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʨʦ ʚʣʘʩʥʠʢʘ ʯʠ ʢʦʨʠʩʪʫʚʘʯʘ ʟʝʤʝʣʴʥʦʾ 

ʜiʣʷʥʢʠ, ʾʾ ʘʜʨʝʩʫ, iʥʬʦʨʤʘʮiʶ ʧʨʦ ʦʨʝʥʜʫ, ʷʢʱʦ ʻ ʫʢʣʘʜʝʥi ʚiʜʧʦʚiʜʥi ʫʛʦʜʠ ʪʘ ʟʘʫʚʘʞʝʥʥʷ i 

ʨʝʢʦʤʝʥʜʘʮiʾ ʱʦʜʦʫʟʛʦʜʞʝʥʥʷ ʜʘʥʠʭ. ɼʦ ʥʦʤʝʨʘ ʢʦʥʪʫʨʫ ʧʨʠʢʨiʧʣʶʻʪʴʩʷ iʥʬʦʨʤʘʮiʷ ʧʨʦ 

ʩʢʣʘʜ ʫʛiʜʴ ʫ ʤʝʞʘʭ ʢʦʞʥʦʾ ʜiʣʷʥʢʠ [2]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ iʥʬʦʨʤʘʮiʾ ʚ ʧʘʧʝʨʦʚʦʤʫ ʬʦʨʤʘʪi ʦʙʝʟʮiʥʶʻ ʾʾ. 

ɻʝʦiʥʬʦʨʤʘʮiʡʥi ʩʠʩʪʝʤʠ ʜʘʶʪʴ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪiʚ iʥʚʝʥʪʘʨʠʟʘʮiʾ, 

ʧʦʯʠʥʘʶʯʠ ʚiʜ ʧʫʙʣiʯʥʦʩʪiʜʘʥʠʭ, ʱʦ ʥʘʩʴʦʛʦʜʥi ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ, ʜʦ ʩʢʣʘʜʥʦʛʦ 

ʘʥʘʣiʟʫ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʪʠʭ ʯʠ iʥʰʠʭ ʪʝʨʠʪʦʨiʡ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻIʉ 
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ʥʝʟʘʣʝʞʥʦ ʚiʜ ʦʙᾷʻʢʪʘ iʥʚʝʥʪʘʨʠʟʘʮiʾ ʤʦʞʥʘ ʚiʜʥʝʩʪʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʨiʟʥʠʭ ʜʞʝʨʝʣ ʚʠʭiʜʥʠʭ 

ʜʘʥʠʭ ʚ ʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱi ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪi. ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʢʘʨʪʦʛʨʘʬiʯʥʫ 

ʦʩʥʦʚʫ, ʪʦ ʮʝ ʤʦʞʫʪʴ. ʙʫʪʠ i ʤʘʪʝʨiʘʣʠ ʘʝʨʦʟʥiʤʘʥʥʷ, ʢʘʨʪʘ ʧʨʦʝʢʪʫ ʬʦʨʤʫʚʘʥʥʷ ʪʝʨʠʪʦʨiʾ, i 

ʛʝʥʧʣʘʥ ʪʦʱʦ (ʪʦʙʪʦ, ʟʘʤʦʚʥʠʢ ʧʨʘʮʶʻ ʟ ʪʠʤ ʜʞʝʨʝʣʦʤ,ʷʢʝ ʟʘʜʦʚiʣʴʥʷʻ ʚʠʤʦʛʠ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʟʘʚʜʘʥʥʷ). ɼʦʢʫʤʝʥʪʠ (ʨiʰʝʥʥʷ, ʜʝʨʞʘʚʥi ʘʢʪʠ, ʚʠʪʷʛʠ ʥʘʧʨʘʚʦ ʚʣʘʩʥʦʩʪi ʥʘ ʥʝʨʫʭʦʤʝ ʤʘʡʥʦ) 

ʧʨʠʢʨiʧʣʶʶʪʴʩʷ ʜʦ ʟʝʤʝʣʴʥʦʾ  ʜiʣʷʥʢʠ ʯʠ ʙʫʜʠʥʢʫ, ʷʢʠʡ ʥʘ ʥiʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ. ʗʢʱʦ ʤʠ ʚʞʝ 

ʧʦʚʝʣʠ ʨʦʟʤʦʚʫ ʧʨʦ ʜʦʨʦʛʠ, ʪʦ ʜʣʷ ʟʘʣiʟʥʠʮi ʘʢʪʫʘʣʴʥʠʤʠ ʙʫʜʫʪʴ ʩʪʘʨi ʤʘʪʝʨiʘʣʠ 

iʥʚʝʥʪʘʨʠʟʘʮiʾ. ɼʣʷ ʤiʩʪʘ ʍʤʝʣʴʥʠʮʴʢʠʡ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢi ʜʦʢʫʤʝʥʪʠ ʚ ʜʦʩʠʪʴ ʢʨʫʧʥʦʤʫ 

ʤʘʩʰʪʘʙi ʨʦʟʤiʱʝʥi ʤʘʡʞʝ ʥʘ 40 ʘʨʢʫʰʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʟʰʠʪʦʤʫ ʬʦʨʤʘʪi ʚ ɻIʉ ʧʦʣʝʛʰʫʻ 

ʨʦʙʦʪʫ ʧʦʪʨiʙʥʠʭ ʪʝʨʠʪʦʨiʡ, ʦʙôʻʢʪiʚ ʪʦʱʦ. ʇʦ ʜʦʨʦʛʘʭ ʮʝ ʚ ʦʩʥʦʚʥʦʤʫ ʧʘʩʧʦʨʪʠ, ʷʢi ʤʦʞʥʘ 

ʧʨʠʚᾷʷʟʘʪʠ ʜʦ ʧiʢʝʪʘʞʫ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪi ʩʢʣʘʜʘʥʥʷ i ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʢʦʦʨʜʠʥʦʚʘʥi. ʇʦ ʣiʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙᾷʻʢʪʘʭ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʚʠʭiʜʥʠʭ ʤʘʪʝʨiʘʣiʚ ʻ 

ʧʣʘʥʰʝʪʠ ʣiʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʩʢʣʘʜʝʥi ʚ ʤiʩʮʝʚʠʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ i ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʝʨʝʥʝʩʝʥi ʪʘ ʧʨʠʚᾷʷʟʘʥi ʚ ʜʝʨʞʘʚʥiʡ ʩʠʩʪʝʤi [2]. 

ʇʝʨʝʚʘʛʦʶ ɻIʉ ʻ ʰʚʠʜʢʠʡ ʧʦʰʫʢ iʥʬʦʨʤʘʮiʾ ʟʘ ʨiʟʥʠʤʠ ʢʨʠʪʝʨiʷʤʠ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʟʜiʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʷʢ ʚ ʢʘʪʝʛʦʨiʾ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʧʦ ʚʩiʭ ʧʘʨʘʤʝʪʨʘʭ, ʪʘʢ i ʧʦ ʫʛiʜʜʷʭ ʯʠ 

iʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥiʢʘʮiʷʭ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚiʜʨʘʟʫ ʧʦʙʘʯʠʪʠ ʩʢiʣʴʢʠ,  ʥʘʧʨʠʢʣʘʜ, ʟʝʤʝʣʴʥʠʭ 

ʜiʣʷʥʦʢ  ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʣʘʩʥʦʩʪi ʯʠ ʢʦʨʠʩʪʫʚʘʥʥi ʛʨʦʤʘʜʷʥ ʟ ʧʨiʟʚʠʱʝʤ çʇʦʜʦʣʷʢè. ɸʙʦ ʧʦ 

ʷʢʠʭ ʚʫʣʠʮʷʭ ʧʨʦʭʦʜʠʪʴ ʛʘʟ ʩʝʨʝʜʥʴʦʛʦʪʠʩʢʫ ʚ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪi. ɺiʟʫʘʣiʟʘʮiʷ ʚ ɻIʉ ʜʘʻ ʟʤʦʛʫ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ i ʚiʜʦʙʨʘʞʘʪʠ ʪiʣʴʢʠ ʪʫ iʥʬʦʨʤʘʮiʶ, ʱʦ ʧʦʪʨiʙʥʘ ʚ ʨʦʙʦʪi, i 

ʧʨʠʭʦʚʫʚʘʪʠ  ʚʩʶ iʥʰʫ, ʷʢʘ ʻ ʟʘʡʚʦʶ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ.ʗʢʱʦ ʧʦʪʨiʙʥʦ ʧʨʘʮʶʚʘʪʠ 

ʟiʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥiʢʘʮiʷʤʠ, ʪʦʤʦʞʥʘ ʧʨʠʭʦʚʘʪʠ ʫʛiʜʜʷ i ʚiʜʦʙʨʘʟʠʪʠ ʪiʣʴʢʠ ʦʙʤʝʞʝʥʥʷ, 

ʷʢiʚʦʥʠ ʟʫʤʦʚʣʶʶʪʴ.ʗʢʱʦ ʧʦʪʨiʙʥʘ ʣiʥiʷ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ ʟ ʾʭ ʦʙʤʝʞʝʥʥʷʤʠ, ʪʦ ʚiʟʫʘʣiʟʫʻʪʴʩʷ 

ʩʘʤʝ ʮʝʡ ʩʝʛʤʝʥʪ iʥʬʦʨʤʘʮiʾ ʥʘ ʢʘʨʪi. ʗʢʱʦ iʥʬʦʨʤʘʮiʷ ʧʝʨʝʙʫʚʘʻ ʚ ʧʘʧʝʨʦʚʦʤʫ ʚʠʛʣʷʜi, ʪʦ ʪʠ 

ʥʝ ʩʪʘʥʝʰ ʾʾ ʜʦʤʘʣʴʦʚʫʚʘʪʠ ʥʦʚʠʤʠ ʜʘʥʠʤʠ [2].   

ʊʘʢʦʞ ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ ʱʦ ʩʫʯʘʩʥi ɻIʉ ʮʝ ʥʝ ʻ ʦʜʥʘ ʧʨʦʛʨʘʤʘ ʚ iʥʬʦʨʤʘʮiʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱi. ʉʫʯʘʩʥi ɻIʉ ʮʝ ʮiʣʘ ʥʠʟʢʘ ʧʨʦʛʨʘʤ ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣiʢʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢi ʟ ʥʠʭ: 

ʇʨʦʛʨʘʤʘ çDigitalsè. ɺʠʨʦʙʥʠʢ: ʅʇʇ çɻʝʦʩʠʩʪʝʤʘè ʇʨʠʟʥʘʯʝʥʥʷ: ʇʨʦʛʨʘʤʘ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ/ʦʥʦʚʣʝʥʥʷ ʪʦʧʦʛʨʘʬiʯʥʠʭ i ʩʧʝʮiʘʣʴʥʠʭ ʢʘʨʪ, ʚʠʜʘʥʥʷ ʢʘʨʪ ʤiʩʴʢʦʛʦ 

ʢʘʜʘʩʪʨʫ i ʟʝʤʣʝʫʩʪʨʦʶ, ʨiʰʝʥʥʷ iʥʞʝʥʝʨʥʠʭ i ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ. ʉʪʨʫʢʪʫʨʘ i ʚʘʨʪiʩʪʴ 

ʩʠʩʪʝʤʠ: ʩʠʩʪʝʤʘ ʤiʩʪʠʪʴ ʙʘʟʦʚʝ ʢʘʨʪʦʛʨʘʬiʯʥʝ ʷʜʨʦ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮiʾ ʨʝʜʘʛʫʚʘʥʥʷ i 

ʜʨʫʢʫ ʮʠʬʨʦʚʠʭ ʢʘʨʪ, ʟʘʧʠʪiʚ i ʟʚiʪiʚ, ʯʠʪʘʥʥʷ i ʟʘʧʠʩʫ ʢʘʨʪ ʚ ʨiʟʥʠʭ ʬʦʨʤʘʪʘʭ, ʚʢʣʶʯʘʻ ʤʦʜʫʣʴ 

ʜʣʷ ʨʦʟʧʘʶʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ i ʧiʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʘʮiʾ. Digitals Professional ʚʢʣʶʯʘʻ 
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ʜʦʜʘʪʢʦʚʦ ʬʫʥʢʮiʾ ʚʝʢʪʦʨʠʟʘʮiʾ ʢʘʨʪ i ʧʦʦʜʠʥʦʢʠʭ ʟʥiʤʢiʚ.  ɺʥʫʪʨiʰʥi ʬʦʨʤʘʪʠ ʛʨʘʬiʯʥʠʭ 

ʜʘʥʠʭ: DMF, TIFF 

¶  ɺʥʫʪʨiʰʥi ʬʦʨʤʘʪʠ ʙʘʟ ʜʘʥʠʭ: DMF. 

¶  ɽʢʩʧʦʨʪ i iʤʧʦʨʪ ʛʨʘʬiʯʥʠʭ ʜʘʥʠʭ: DXF, MID/MIF, Sʅʈ, DGN, TXF, TIF, BMP, JPG. 

¶  ɽʢʩʧʦʨʪ i iʤʧʦʨʪ ʙʘʟ ʜʘʥʠʭ: DBF. 

¶  ʆʙʤiʥ ʜʘʥʠʤʠ ʟ iʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ: AutoCAD, MapInfo, ArcView. 

¶ MicroStation, ɻʀʉ çʂʘʨʪʘè ʄʘʻ ʤʦʞʣʠʚiʩʪʴ ʚʟʘʻʤʦʜiʾ ʟ iʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ: Microsoft Word/Excel. 

¶  ʇʦʻʜʥʫʻ ʤʦʞʣʠʚʦʩʪi ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʢʘʨʪ ʜʣʷ ɻIʉ i ʧiʜʛʦʪʦʚʢʫ ʪʦʧʦʛʨʘʬiʯʥʠʭ 

ʢʘʨʪ ʜʦ ʚʠʜʘʥʥʷ; ʤiʩʪʠʪʴ ʰʘʨʠ, ʱʦ ʥʘʩʪʨʦʶʶʪʴʩʷ, ʘʪʨʠʙʫʪʠ ʦʙ'ʻʢʪiʚ, ʫʤʦʚʥi ʟʥʘʢʠ i ʩʠʩʪʝʤʫ 

ʰʘʙʣʦʥiʚ.  

ʄʘʻ ʤʦʞʣʠʚiʩʪʴ ʜʦʧʦʚʥʝʥʥʷ ʤʦʜʫʣʷʤʠ ʩʪʝʨʝʦʦʙʨʦʙʦʢʠ. ɺ ʥʦʚiʡ ʚʝʨʩiʾ ʧʘʢʝʪʫ ʻ 

ʤʦʞʣʠʚiʩʪʴ ʟʘʧʠʩʫ ʬʘʡʣiʚ ʚ ʥʦʚʦʤʫ ʬʦʨʤʘʪi ʢʘʜʘʩʪʨʦʚʦʛʦ ʬʘʡʣʘ In-5 . ɼʣʷ ʩʢʣʘʜʝʥʥʷ ʜʘʥʦʛʦ 

ʬʘʡʣʫ ʟʘʧʨʦʚʘʜʞʝʥʦ ʰʘʙʣʦʥ XMLNormal.dmf  [3]. 

çɻʝʦʧʨʦʝʢʪè. ɺʠʨʦʙʥʠʢ: ʂʦʤʧʘʥiʷ çʋʢʨʛʝʦʧʨʦʝʢʪè ʇʨʠʟʥʘʯʝʥʥʷ: ʆʙʨʦʙʢʘ 

ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤiʨiʚ, ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ ʤiʩʮʝʚʦʩʪi, ʘʜʤiʥiʩʪʨʫʚʘʥʥʷ i ʤʦʥiʪʦʨʠʥʛ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ, ʦʙʣiʢ ʧʨʦʩʪʦʨʦʚʦʾ i ʘʪʨʠʙʫʪʠʚʥʦʾ iʥʬʦʨʤʘʮiʾ ʧʨʦ ʦʙ'ʻʢʪʠ, ʚʠʚiʜ ʥʘ ʜʨʫʢ 

ʢʘʨʪʦʛʨʘʬiʯʥʦʾ i ʨiʟʥʦʤʘʥiʪʥʦʾ ʟʚiʪʥʦʾ iʥʬʦʨʤʘʮiʾ. ʄʦʞʣʠʚʦʩʪi:   

¶ ʉʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʚʝʢʪʦʨʥʠʭ ʧʣʘʥiʚ i ʢʘʨʪ. 

¶  ʈʦʟʨʘʭʫʥʦʢ ʦʩʥʦʚʥʠʭ ʚʠʜiʚ ʭʦʜiʚ ʪʝʦʜʦʣiʪiʚ. 

¶  ʊʨʘʥʩʬʦʨʤʘʮiʷ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪiʚ i ʦʙ'ʻʢʪiʚ. 

¶  Iʥʪʝʨʧʦʣʷʮiʷ ʛʦʨʠʟʦʥʪʘʣʝʡ. 

¶  Iʤʧʦʨʪ ʜʘʥʠʭ iʟ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʬʦʨʤʘʪiʚ ʟʦʚʥiʰʥiʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʟ ʝʣʝʢʪʨʦʥʥʠʭ 

ʪʘʭʝʦʤʝʪʨiʚ.   

¶ʇʦʪʫʞʥʠʡ ʛʝʥʝʨʘʪʦʨ ʟʚiʪiʚ iʟ ʚʙʫʜʦʚʘʥʦʶ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

¶ ʅʘʙiʨ ʰʘʙʣʦʥiʚ, ʱʦ ʛʥʫʯʢʦ ʥʘʩʪʨʦʶʶʪʴʩʷ, ʚʞʝ ʚʭʦʜʠʪʴ ʚ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʯʘʥʥʷ 

ʧʨʦʜʫʢʪʫ. 

¶ ʈʦʙʦʪʘ ʟ ʦʙʤiʥʥʠʤʠ ʬʘʡʣʘʤʠ ʢʘʜʘʩʪʨʦʚʠʭ ʜʘʥʠʭ ʫ ʬʦʨʤʘʪi IN4. 

¶ ʄʦʞʣʠʚiʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʛʨʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ API-ʬʫʥʢʮiʾ, ʩʪʚʦʨʝʥʥʷ ʤʦʜʫʣiʚ 

ʙʫʜʴ-ʷʢʦʶ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ i ʧiʜʢʣʶʯʝʥʥʷ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙiʙʣiʦʪʝʢ DLL ʪʘ iʥ. [3]. 

ʇʨʦʛʨʘʤʘ çIʥʚʝʥʪ-ɻʨʘʜè ɺʠʨʦʙʥʠʢ: ʂʦʤʧʘʥiʷ ʉʅʇʇ çʀʊɽʉè ʇʨʠʟʥʘʯʝʥʥʷ: 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ Iʅɺɽʅʊ-ɻʈɸɼ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪiʚ ʧʦʣʴʦʚʠʭ 

ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʥʠʭ i ʢʘʜʘʩʪʨʦʚʠʭ ʨʦʙiʪ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ iʥʚʝʥʪʘʨʠʟʘʮiʾ ʟʝʤʝʣʴ. 

ʉʠʩʪʝʤʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʢʘʜʘʩʪʨʦʚʘ ʩʠʩʪʝʤʘ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʘʙʦ 
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ʘʜʤiʥiʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ. ʄʦʞʣʠʚʦʩʪi ʩʠʩʪʝʤʠ Iʅɺɽʅʊ-ɻʈɸɼ:  ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʠʩʪʫʚʘʯʫ 

ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥiʩʪʴ, ʜʦʟʚʦʣʷʶʯʠ ʰʚʠʜʢʦ i ʷʢiʩʥʦ 

¶ ʚʠʨiʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥi ʟʘʜʘʯi;  

¶ ʛʨʘʬiʯʥʠʡ iʥʪʝʨʬʝʡʩ, ʧʦʚʥiʩʪʶ ʚiʜʧʦʚiʜʥʠʡ ʧʨʠʡʥʷʪʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʟʘʙʝʟʧʝʯʫʻ 

iʥʪʫʾʪʠʚʥʝ ʨʦʟʫʤiʥʥʷ ʩʠʩʪʝʤʠ i ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ ʦʩʚʦʾʪʠ ʾʾ ʦʩʥʦʚʥi ʬʫʥʢʮiʾ;   

¶ ʚʩi ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʝʢʪʫ ʧʨʝʜʩʪʘʚʣʝʥi ʚ ʻʜʠʥiʡ iʥʪʝʛʨʦʚʘʥiʡ ʙʘʟi ʜʘʥʠʭ. ɹʫʜʴ-ʷʢʘ 

iʥʬʦʨʤʘʮiʷ ʧʨʦʝʢʪʫ ʣʝʛʢʦ ʜʦʩʪʫʧʥʘ i ʤʦʞʝ ʙʫʪʠ ʟʤiʥʝʥʘ; 

¶ ʚʚʝʜʝʥʥʷ i ʨʝʜʘʛʫʚʘʥʥʷ ʜʘʥʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʷʭ, ʬʦʨʤʘ ʷʢʠʭ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʘ ʜʦ ʪʨʘʜʠʮiʡʥʠʭ ʬʦʨʤ i ʤʦʞʝ ʥʘʩʪʨʦʶʚʘʪʠʩʷ ʥʘ ʚʚʝʜʝʥʥʷ ʧʝʚʥʦʾ 

iʥʬʦʨʤʘʮiʾ. ɺʚʝʜʝʥʥʷ i ʨʝʜʘʛʫʚʘʥʥʷ ʜʘʥʠʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʝʤʘʥʪʠʯʥʠʤ i ʩʠʥʪʘʢʩʠʯʥʠʤ 

ʢʦʥʪʨʦʣʝʤ iʥʬʦʨʤʘʮiʾ, ʱʦ ʚʚʦʜʠʪʴʩʷ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʛʦ ʢʘʪʘʣʦʛʫ ʢʦʦʨʜʠʥʘʪ ʧʫʥʢʪiʚ ʧʨʦʝʢʪʫ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʟʚ'ʷʟʦʢ ʤiʞ ʨiʟʥʠʤʠ ʤʝʨʝʞʘʤʠ, ʨʦʟʛʣʷʜʘʶʯʠ ʛʝʦʜʝʟʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʷʢ ʻʜʠʥʝ ʮiʣʝ. 

ʅʘʧʨʠʢʣʘʜ, ʚiʜʤiʪʢʠ, ʦʜʝʨʞʘʥi ʚ ʨʝʟʫʣʴʪʘʪi ʟʨiʚʥʶʚʘʥʥʷ ʤʝʨʝʞi ʥiʚʝʣʷʮiʾ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥi ʧʨʠ ʧʦʧʝʨʝʜʥiʡ ʦʙʨʦʙʮi ʢʫʪʦʚʠʭ i ʣiʥiʡʥʠʭ ʚʠʤiʨʶʚʘʥʴ ʛʝʦʜʝʟʠʯʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ;   

¶ ʜʣʷ ʧʦʰʫʢʫ ʛʨʫʙʠʭ ʧʦʤʠʣʦʢ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮiʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʧʦʧʝʨʝʜʥʴʦʾ ʜiʘʛʥʦʩʪʠʢʠ i ʜʚʦʨiʚʥʝʚʘ ʩʠʩʪʝʤʘ ʘʧʨʦʙʘʮiʾ ʤʝʨʝʞi, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮiʥʶʚʘʪʠ 

ʚiʜʥʦʩʥi ʧʦʤʠʣʢʠ ʭʦʜiʚ, ʢʫʪʦʚʘ i ʣiʥiʡʥʘ ʥʝʚ'ʷʟʥiʩʪʴ ʚ ʜʦʚiʣʴʥʦ ʟʘʜʘʥʠʭ ʧʦʣiʛʦʥʘʭ;   

¶ ʦʙʨʦʙʢʘ ʪʦʧʦʛʨʘʬiʯʥʠʭ ʟʡʦʤʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧiʚ i ʤʝʪʨʦʣʦʛiʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʣʘʜiʚ. ʇʝʨʝʜʙʘʯʝʥʘ ʦʙʨʦʙʢʘ ʧiʢʝʪiʚ, ʦʜʝʨʞʘʥʠʭ ʟ ʨiʟʥʠʭ ʩʪʘʥʮiʡ 

ʪʦʧʦʛʨʘʬiʯʥʦʾ ʟʡʦʤʢʠ, ʰʣʷʭʦʤ ʫʩʝʨʝʜʥʶʚʘʥʥʷ ʾʭ ʢʦʦʨʜʠʥʘʪ i ʚʠʩʥʦʚʢʫ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʚiʜʭʠʣʝʥʴ ʢʦʦʨʜʠʥʘʪ ʚiʜ ʩʝʨʝʜʥiʭ ʟʥʘʯʝʥʴ. ɺʠʢʦʥʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʨʘʭʫʥʦʢ ʢʦʦʨʜʠʥʘʪ 

ʧiʢʝʪiʚ ʩʪʘʥʮiʡ ʪʦʧʦʛʨʘʬiʯʥʦʾ ʟʡʦʤʢʠ ʧʨʠ ʚʠʷʚʣʝʥʥi ʩʠʩʪʝʤʦʶ ʟʤiʥ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ 

ʟʥiʤʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ [3]. 

ʇʨʦʝʢʪ ʂɹ çʇɸʅʆʈɸʄɸè. ʇʨʦʝʢʪ ʂɹ "ʇɸʅʆʈɸʄɸ" ï ʮʝ ʥʘʙiʨ ʛʝʦiʥʬʦʨʤʘʮiʡʥʠʭ 

ʪʝʭʥʦʣʦʛiʡ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʬʝʩiʡʥʫ ɻIʉ "ʂʘʨʪʘ", ʧʨʦʬʝʩiʡʥʠʡ ʚʝʢʪʦʨʠʟʘʪʦʨ 

ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ "ʇʘʥʦʨʘʤʘʈʝʜʘʢʪʦʨ", ʜʦʜʘʪʦʢ ɻIʉ çʉʝʨʚʝʨè, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ɽʢʦʣʦʛiʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʢʘʨʪʦʛʨʘʬiʯʥʠʭ ʜʘʥʠʭ, 

ʫʥiʚʝʨʩʘʣʴʥʠʡ ʟʘʩiʙ ʨʦʟʨʦʙʢʠ ʛʝʦʧʦʨʪʘʣiʚ ʨiʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ "GIS WebServer", 

iʥʩʪʨʫʤʝʥʪʘʣʴʥi ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ ɻIʉ ʜʦʜʘʪʢiʚ ʜʣʷ ʨiʟʥʠʭ ʧʣʘʪʬʦʨʤ GIS ToolKit, 

ʤʫʥiʮʠʧʘʣʴʥʫ ɻIʉ "ɿʝʤʣʷ i ʅʝʨʫʭʦʤiʩʪʴ", ʩʠʩʪʝʤʫ ʦʙʣiʢʫ ʦʙôʻʢʪiʚ ʥʝʨʫʭʦʤʦʩʪi "ɻIʉ 

"ʅʝʨʫʭʦʤiʩʪʴ", ʩʠʩʪʝʤʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮiʾ ʫʧʨʘʚʣiʥʥʷ ʩiʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʧiʜʧʨʠʻʤʩʪʚʦʤ 

ʫ ʛʘʣʫʟi ʨʦʩʣʠʥʥʠʮʪʚʘ ɻIʉ "ʇʘʥʦʨʘʤʘ ɸɻʈʆ", ʢʦʥʚʝʨʪʦʨʠ ʜʣʷ ʦʙʤiʥʫ ʜʘʥʠʤʠ ʟ iʥʰʠʤʠ ɻIʉ 
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(DXF/DBF, MIF/MID, Shape, GML, S57/S52, MP, IN4/XML ʪʘ iʥ.), ʘ ʪʘʢʦʞ ʩʧʝʮiʘʣiʟʦʚʘʥi 

ʜʦʜʘʪʢʠ (Internet, ʩiʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʜʠʩʧʝʪʯʝʨʩʴʢi ʩʠʩʪʝʤʠ, ʟʚôʷʟʦʢ, ʥʘʚiʛʘʮiʷ, 

ʝʢʦʣʦʛiʯʥʠʡ ʤʦʥiʪʦʨʠʥʛ ʪʘ iʥʰʝ). ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʨʦʬʝʩiʡʥʘ ɻIʉ çʂʘʨʪʘè ï 

ʦʩʥʦʚʥʠʡ ʤʦʜʫʣʴ ʧʨʦʝʢʪʫ çʇɸʅʆʈɸʄɸè. ʎʝ ʫʥiʚʝʨʩʘʣʴʥʘ ʛʝʦiʥʬʦʨʤʘʮiʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʤʘʻ 

ʟʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ, ʚʠʢʦʥʘʥʥʷ ʨiʟʥʦʤʘʥiʪʥʠʭ ʟʤiʥ ʪʘ 

ʨʦʟʨʘʭʫʥʢiʚ, ʦʚʝʨʣʝʡʥʠʭ ʦʧʝʨʘʮiʡ, ʧʦʙʫʜʦʚʠ 3D ʤʦʜʝʣʝʡ, ʦʙʨʦʙʢʠ ʨʘʩʪʨʦʚʠʭ ʜʘʥʠʭ, ʟʘʩʦʙʠ 

ʧiʜʛʦʪʦʚʢʠ ʛʨʘʬiʯʥʠʭ ʜʦʢʫʤʝʥʪiʚ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʪʘ ʜʨʫʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜi, ʘ ʪʘʢʦʞ 

iʥʩʪʨʫʤʝʥʪʘʣʴʥi ʟʘʩʦʙʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ. ʈʦʟʚʠʥʝʥi ʟʘʩʦʙʠ ʨʝʜʘʛʫʚʘʥʥʷ ʚʝʢʪʦʨʥʠʭ 

ʪʘ ʨʘʩʪʨʦʚʠʭ ʢʘʨʪ ʤiʩʮʝʚʦʩʪi ʪʘ ʥʘʥʝʩʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʛʨʘʬiʯʥʦʾ iʥʬʦʨʤʘʮiʾ ʥʘ ʢʘʨʪʫ. 

ʇiʜʪʨʠʤʢʘ ʜʝʢiʣʴʢʦʭ ʜʝʩʷʪʢiʚ ʨiʟʥʦʤʘʥiʪʥʠʭ ʧʨʦʝʢʮiʡ ʢʘʨʪ ʪʘ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʚʢʣʶʯʘʶʯʠ 

ʩʠʩʪʝʤʠ 42 ʨʦʢʫ, ʇɿ-90, WGS-84 ʪʘ iʥʰi. ʇiʜʪʨʠʤʢʘ ʫʩʴʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʨʷʜʫ ï ʚiʜ 

ʧʦʚʝʨʭʦʚʦʛʦ ʧʣʘʥʫ ʜʦ ʢʦʩʤʦʥʘʚiʛʘʮiʡʥʦʾ ʢʘʨʪʠ ɿʝʤʣi [3]. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢiʚ. ʇʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨiʘʣiʚ iʥʚʝʥʪʘʨʠʟʘʮiʾ ʚ ɻIʉ ʻ ʪʝ, ʱʦ ʾʭ ʤʦʞʥʘ ʧʨʦʘʥʘʣiʟʫʚʘʪʠ i ʜʦʧʦʚʥʠʪʠ ʘʢʪʫʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮiʡ ʩʪʘʪʠʩʪʠʢʠ ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ ʟʚiʪʥi ʜʘʥi i 

ʚiʜʦʙʨʘʞʘʪʠ ʾʭ ʥʘ ʢʘʨʪʦʛʨʘʤʘʭ. ʋ ʩʧʝʮiʘʣiʟʦʚʘʥʠʭ ɻIʉ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʝʤʝʣʴ ʪʨʘʥʩʧʦʨʪʫ 

ʤʦʞʥʘ ʚiʜʦʙʨʘʞʘʪʠ ʧʦʪʦʯʥi ʧʣʘʥʠ ʨʝʤʦʥʪʫ ʜʦʨiʛ ʟ ʚʢʘʟʘʥʠʤʠ ʧʣʦʱʘʤʠ, 

ʚʠʢʦʥʘʚʮʷʤʠ,ʪʝʨʤiʥʘʤʠ ʪʘ iʥʰʦʶ ʥʝʦʙʭiʜʥʦʶ iʥʬʦʨʤʘʮiʻʶ. ɸʣʝ ʟʘ ʚʩiʭ ʧʦʟʠʪʠʚʥʠʭ ʘʩʧʝʢʪiʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɻIʉ, ʥʘ ʞʘʣʴ, iʩʥʫʶʪʴ i ʧʨʦʙʣʝʤʥi ʧʠʪʘʥʥʷ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ 

ʚʘʨʪiʩʪʴ ʜʝʷʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪiʚ ʪʘ ʚiʜʩʫʪʥiʩʪʴ ʬʘʭiʚʮiʚ, ʷʢi ʚʤiʶʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ɻIʉ. 

ʏʘʩʪʦ ʧʨʘʮiʚʥʠʢʠ ʫʩʚiʜʦʤʣʶʶʪʴ, ʱʦ ɻIʉ ʜʘʻ ʙiʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ, ʘʣʝ ʥʝ ʭʦʯʫʪʴ ʟʤiʥʶʚʘʪʠ 

ʟʚʠʯʥʠʡ ʨʝʞʠʤ ʩʚʦʻʾ ʨʦʙʦʪʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʤʠ ʨʦʟʫʤiʻʤʦ, ʱʦ ʟʘ ɻIʉ - ʤʘʡʙʫʪʥʻ, ʦʩʢiʣʴʢʠ 

ʚʩʷ ʜʦʢʫʤʝʥʪʘʮiʷ ʚ ʟʝʤʣʝʚʧʦʨʷʜʥiʡ ʛʘʣʫʟi ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʫ ʚʝʨʩiʶ. ɼʣʷʪʦʛʦ, ʱʦʙ 

ʚʞʝ ʟʘʨʘʟ ʧʦʯʠʥʘʪʠ ʧʨʘʮʶʚʘʪʠ ʟ ɻIʉ, ʪʨʝʙʘ ʨʦʟʧʦʯʘʪʠ ʟ iʥʚʝʥʪʘʨʠʟʘʮiʾ, ʷʢʘ ʩʪʚʦʨʠʪʴ ʢʘʥʚʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʜʘʥʠʭ [2]. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʝʤʣʝʫʩʪʨiʡè https://zakon.rada.gov.ua/laws/show/858-15#Text 

2. ɾʫʨʥʘʣ çɿʝʤʣʝʚʧʦʨʷʜʥʠʡ ʚiʩʥʠʢ ˉ11-12,  2022/2023 çʇʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮiʷè 

3. ɻiʩ ʪʝʭʥʦʣʦʛiʾ ʚ ʟʝʤʣʝʫʩʪʨʦʾ. ʆ. ɭ. ʊʦʣʯʝʚʩʴʢʘ, ʘʩʧiʨʘʥʪ; ʖ.ɻ. ʂʦʥʷʻʚ. ʅʘʮiʦʥʘʣʴʥʠʡ 

ʘʝʨʦʢʦʩʤiʯʥʠʡ ʫʥiʚʝʨʩʠʪʝʪ iʤ. ʄ.ɭ. ɾʫʢʦʚʩʴʢʦʛʦ çʍɸIè, ʤ. ʍʘʨʢiʚ; 2 ʊʆɺ çɻʝʦʛʨʫʧʘè. 
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ʌʆʈʄʋɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʆɰ ʉɺɯɼʆʄʆʉʊɯ ʄʆʃʆɼɯ 

 

ɹʻʣʦʚʘ ʃʶʜʤʠʣʘ1, ʂʘʣʴʯʝʥʢʦ ʆʣʝʢʩʘʥʜʨ2, ɹʻʣʦʚ ɸʨʪʝʤ3 

1 ʚʠʢʣʘʜʘʯ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, 2 ʚʠʢʣʘʜʘʯ ɯ ʢʘʪʝʛʦʨʽʾ 

 3 ʩʪʫʜʝʥʪ ɯɯ ʢʫʨʩʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 
1 ludmilalucia1972@gmail.com  2 alex05086619@gmail.com  3 artemartembelovbelov@gmail.com 

ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ ʣʽʩʦʚʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ɸʥʦʪʘʮʽʷ: ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʚʽʜʦʤʦʩʪʽ ʤʦʣʦʜʽ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʧʠʪʘʥʥʷ ʮʽʥʥʦʩʪʽ ʣʽʩʫ ʽ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚ ʞʠʪʪʽ 

ʣʶʜʠʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ, ʰʢʽʣʴʥʽ ʣʽʩʥʠʮʪʚʘ, 

ʝʢʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ ʽ ʟʥʘʯʝʥʥʷ ʣʽʩʫ.   

Annotation: issues of ecological culture formation and environmental consciousness of youth 

in the studying process, issues of forest value and forest resources in human life are considered.  

Key words: environmental consciousness, ecological culture, school forestries, ecological 

value and importance of forest. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʫʤʦʚʘʭ ʧʦʩʠʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ ʚʠʞʠʚʘʥʥʷ ʣʶʜʩʪʚʘ 

ʧʦʚʥʽʩʪʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʴʦʛʦ ʩʘʤʦʛʦ. ʃʶʜʩʪʚʦ ʤʦʞʝ ʟʙʝʨʝʛʪʠ ʙʽʦʩʬʝʨʫ, ʷʢʱʦ ʟʤʦʞʝ ʟʤʽʥʠʪʠ 

ʩʪʠʣʴ ʩʚʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʦʚʦʣʦʜʽʪʠ ʜʦʩʚʽʜʦʤ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʘʢʨʝʜʠʪʘʮʽʾ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘʡʚʘʞʣʠʚʽʰʝ ʟʘʚʜʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ï ʩʪʚʦʨʠʪʠ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʧʽʜʨʦʩʪʘʶʯʦʛʦ 

ʧʦʢʦʣʽʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʚ ʭʦʜʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɯʩʥʫʚʘʥʥʷ ʣʶʜʩʴʢʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʚ ʩʫʯʘʩʥʦʤʫ 

ʩʚʽʪʽ ʧʦʪʨʝʙʫʻ ʥʝ ʤʝʥʰʝ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʡ ʫʚʘʞʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘʷʚʥʠʭ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ 

ʧʦʩʪʘʣʠ ʧʝʨʝʜ ʣʶʜʩʪʚʦʤ, ʘ ʡ ʾʭ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. ɺʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ï ʮʝ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʦʙôʻʢʪʽʚ ʜʦʚʢʽʣʣʷ, ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʨʠʨʦʜʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ, ʽ ʩʧʨʷʤʦʚʘʥʝ ʨʫʡʥʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʜʽʷʭ, ʽ ʧʦʙʽʯʥʽ ʟʤʽʥʠ ʚ 

ʜʦʚʢʽʣʣʽ, ʮʽ ʬʘʢʪʦʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʚ ʜʦʚʢʽʣʣʽ [1]. ɽʢʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠ ʩʪʘʶʪʴ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʷʢ ʜʦ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʜʦ ʧʨʦʙʣʝʤ ʦʩʚʽʪʠ ʪʘ ʚʠʭʦʚʘʥʥʷ ʟʦʢʨʝʤʘ. ʆʜʥʽʻʶ ʟ 

ʚʘʞʣʠʚʠʭ ʧʝʨʝʜʫʤʦʚ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʻ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʪʘ 

ʚʠʞʠʚʘʥʥʷ ʣʶʜʠʥʠ ʫ ʩʚʽʪʽ [3]. ɺʠʭʦʜʷʯʠ ʟ ʥʠʥʽʰʥʴʦʾ ʢʨʠʟʦʚʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, 
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ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʝʧʦʭʠ ʚʚʘʞʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʦʚʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ï ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʽ ʘʢʪʫʘʣʴʥʠʤ ʷʢ ʜʣʷ ʪʝʨʤʽʥʦʚʠʭ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ, ʪʘʢ ʽ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 

ʥʘ ʪʨʠʚʘʣʫ ʧʝʨʩʧʝʢʪʠʚʫ, ʻ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʚʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʤʦʣʦʜʽ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɽʢʦʣʦʛʽʯʥʝ ʚʠʭʦʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ ʚʧʣʠʚʫ 

ʥʘ ʩʚʽʜʦʤʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʦ - ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʽ ʘʢʪʠʚʥʦʾ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʧʦʟʠʮʽʾ. ʊʽʣʴʢʠ ʦʩʤʠʩʣʝʥʘ ʧʦʚʝʜʽʥʢʘ ʚ ʧʨʠʨʦʜʽ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʦʪʨʠʤʘʥʥʷʤ ʟʥʘʥʥʷʤʠ ʽ ʥʘʚʠʯʢʘʤʠ ʻ ʩʚʽʜʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ 

ʦʩʦʙʠʩʪʦʩʪʽ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ ʽ ʚʠʭʦʚʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʘʢʪʫʘʣʴʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʽ ʚʠʭʦʚʘʥʥʷ ʚ ʮʽʣʦʤʫ. ɽʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ ï ʮʝ ʧʣʘʥʦʤʽʨʥʦ ʽ 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʜʽʡʩʥʶʚʘʥʠʡ ʧʨʦʮʝʩ ʦʚʦʣʦʜʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʚʤʽʥʥʷʤʠ ʽ ʥʘʚʠʢʘʤʠ. 

ɺ ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʡʩʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʚ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʮʽ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ 

ʦʙ'ʻʢʪʠʚʥʦ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ: ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʚ 

ʝʢʦʣʦʛʽʯʥʠʡ ʩʚʽʪʦʛʣʷʜ, ʧʨʠ ʷʢʦʤʫ ʝʢʦʣʦʛʽʯʥʦ ʛʨʘʤʦʪʥʘ ʧʦʚʝʜʽʥʢʘ ʩʪʘʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʚ ʙʫʜʴ-

ʷʢʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ [1]. 

ʇʦʪʨʝʙʘ ʬʘʭʽʚʮʽʚ ʫ ʝʢʦʣʦʛʽʯʥʽʡ ʛʘʣʫʟʽ ʛʦʩʪʨʦ ʧʦʩʪʘʣʘ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʠʨʽʰʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʟʜʽʡʩʥʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʚ 

ʧʠʪʘʥʥʷʭ ʟʙʝʨʝʞʝʥʥʷ ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʌʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʤʘʻ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʥʘʙʫʪʪʷ ʝʢʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ, ʚʠʨʦʙʣʝʥʥʷ 

ʘʢʪʠʚʥʦʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʧʦʟʠʮʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʥʝʦʙʭʽʜʥʠʭ 

ʷʢʦʩʪʝʡ ʚʠʭʦʚʘʪʝʣʷ, ʦʨʛʘʥʽʟʘʪʦʨʘ ʽ ʧʨʦʧʘʛʘʥʜʠʩʪʘ ʽʜʝʡ ʟʘʭʠʩʥʠʢʘ ʧʨʠʨʦʜʠ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʦʚʽʜʥʠʤʠ ʧʨʠʥʮʠʧʦʤ ʦʩʚʽʪʠ ʤʘʻ ʙʫʪʠ ʬʦʨʤʫʚʘʥʥʷ ʥʦʦʩʬʝʨʥʦʛʦ 

ʩʚʽʪʦʛʣʷʜʫ, ʨʦʟʫʤʽʥʥʷ ʤʘʡʙʫʪʥʽʤʠ ʬʘʭʽʚʮʷʤʠ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʽ 

ʻʜʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʩʥʦʚʥʦʾ ʤʝʪʠ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ï 

ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ. ɺ ʝʢʦʣʦʛʽʯʥʽʡ ʦʩʚʽʪʽ ʽʩʥʫʻ 

ʥʘʩʪʘʥʦʚʘ ʥʘ ʪʝ, ʱʦʙ ʥʘʚʯʘʪʠ ʦʩʦʙʠʩʪʽʩʪʴ ʦʧʘʥʫʚʘʥʥʶ ʩʧʦʩʦʙʘʤʠ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚ 

ʙʽʦʩʬʝʨʽ, ʚʠʭʦʚʫʚʘʪʠ ʢʫʣʴʪʫʨʥʫ ʦʩʦʙʠʩʪʽʩʪʴ ʟʽ ʟʤʽʥʝʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷʤ ʜʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʐʢʽʣʴʥʽ ʣʽʩʥʠʮʪʚʘ ï ʮʝ ʧʝʨʰʠʡ ʢʨʦʢ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ. ʋʯʥʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ - ʮʝ ʜʦʙʨʦʚʽʣʴʥʝ ʦʙ'ʻʜʥʘʥʥʷ ʰʢʦʣʷʨʽʚ ʜʣʷ ʪʚʦʨʯʦʾ 

ʨʦʙʦʪʠ ʚ ʣʽʩʽ ï ʟʝʣʝʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʧʽʜ ʚʽʜʢʨʠʪʠʤ ʥʝʙʦʤ, ʜʝ ʥʘʡʧʦʚʥʽʰʝ ʚʠʨʘʞʝʥʝ 
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ʩʧʽʚʽʩʥʫʚʘʥʥʷ ʨʦʟʤʘʾʪʪʷ ʨʽʟʥʠʭ ʬʦʨʤ ʪʘ ʚʠʜʽʚ, ʜʝ ʥʘʡʯʽʪʢʽʰʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʟʘʢʦʥʠ ʧʨʠʨʦʜʠ. 

ʋʯʥʽʚʩʴʢʽ ʣʽʩʥʠʮʪʚʘ ï ʦʜʥʘ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʘʡʜʽʻʚʽʰʠʭ ʬʦʨʤ ʟʘʣʫʯʝʥʥʷ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ. ɺʦʥʠ ʚʠʭʦʚʫʶʪʴ ʫ ʤʦʣʦʜʽ ʜʙʘʡʣʠʚʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʧʨʠʨʦʜʠ, ʨʦʟʰʠʨʶʶʪʴ ʽ ʧʦʛʣʠʙʣʶʶʪʴ ʟʥʘʥʥʷ ʫ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʜʘʶʪʴ ʧʨʘʢʪʠʯʥʽ 

ʫʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʉʪʚʦʨʝʥʽ ʚʦʥʠ ʧʨʠ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʎʽ ʧʦʟʘʰʢʽʣʴʥʽ ʦʩʚʽʪʥʽ ʟʘʢʣʘʜʠ ʨʦʟʛʦʨʥʫʣʠ ʙʘʛʘʪʦʧʣʘʥʦʚʫ, 

ʮʽʢʘʚʫ ʨʦʙʦʪʫ, ʥʘʨʘʟʽ ʰʫʢʘʶʪʴ ʥʦʚʽ ʬʦʨʤʠ ʪʨʫʜʦʚʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʡ ʝʩʪʝʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʶʥʘʮʪʚʘ. ɺʞʝ 2 ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʪʨʠʚʘʻ ʧʦʚʥʦʤʘʩʰʪʘʙʥʘ ʚʽʡʥʘ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʙʘʛʘʪʦ ʰʢʽʣʴʥʠʭ 

ʣʽʩʥʠʮʪʚ ʉʣʦʙʦʞʘʥʱʠʥʠ ʧʨʠʧʠʥʠʣʠ ʩʚʦʶ ʨʦʙʦʪʫ [3, 4]. ʉʴʦʛʦʜʥʽ ʚʞʝ ʥʽʢʦʛʦ ʥʝ ʪʨʝʙʘ 

ʧʝʨʝʢʦʥʫʚʘʪʠ, ʱʦ ʣʽʩ ʯʠʥʝ ʚʝʣʠʯʝʟʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ.  

ʃʽʩ ï ʜʞʝʨʝʣʦ ʚʽʜʥʦʚʥʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʫʥʽʢʘʣʴʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʬʘʢʪʦʨ, ʱʦ 

ʧʽʜʪʨʠʤʫʻ ʽ ʜʦʟʚʦʣʷʻ ʨʦʟʚʠʚʘʪʠʩʴ ʫʩʴʦʤʫ ʞʠʚʦʤʫ. ɺʤʽʪʠ ʨʦʟʫʤʽʪʠ ʽ ʚʽʜʯʫʚʘʪʠ ʞʠʚʠʡ ʣʽʩ 

ʜʦʩʪʫʧʥʦ ʥʝʙʘʛʘʪʴʦʤ. ʎʝ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʣʽʩ ʩʪʘʻ ʧʦʢʣʠʢʘʥʥʷʤ ʽ ʩʧʨʘʚʦʶ ʚʩʴʦʛʦ 

ʞʠʪʪʷ. ɯ ʱʝ, ʢʦʣʠ ʪʦʙʽ ʟ ʜʠʪʠʥʩʪʚʘ ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʙʠʪʠ ʧʝʨʰʽ ʢʨʦʢʠ ʥʘ ʮʴʦʤʫ ʰʣʷʭʫ. 

ʅʝʤʦʞʣʠʚʦ ʟʘʡʤʘʪʠʩʷ ʦʭʦʨʦʥʦʶ ʧʨʠʨʦʜʠ, ʟʘʦʱʘʜʞʝʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʙʘʛʘʪʩʪʚ: ʣʽʩʽʚ, ʨʽʯʦʢ ʽ 

ʦʟʝʨ, ʧʪʘʭʽʚ ʽ ʟʚʽʨʽʚ, ʥʘʜʨ ʽ ʧʦʚʽʪʨʷ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʜʦ ʮʽʻʾ ʨʦʙʦʪʠ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ɺʠʭʦʚʘʥʥʷ ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʪʘʥʫ ʣʽʩʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʟʙʘʛʘʯʝʥʥʷ ʨʝʩʫʨʩʽʚ 

ʞʠʚʦʾ ʽ ʥʝʞʠʚʦʾ ʧʨʠʨʦʜʠ, ʩʪʘʣʦ ʚ ʥʘʰʽ ʜʥʽ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ 

ʫʯʥʽʚʩʴʢʦʾ ʪʘ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ. ɽʢʦʣʦʛʽʯʥʝ ʚʠʭʦʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʝʨʝʜʥʠʮʪʚʦʤ 

ʚʧʣʠʚʫ ʥʘ ʩʚʽʜʦʤʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʦ ï 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʘʢʪʠʚʥʦʾ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʧʦʟʠʮʽʾ. ʌʦʨʤʫʻ ʧʝʚʥʽ ʥʘʚʠʢʠ ʧʦʚʝʜʽʥʢʠ 

ʣʶʜʠʥʠ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɯ ʪʽʣʴʢʠ ʦʩʤʠʩʣʝʥʘ ʧʦʚʝʜʽʥʢʘ ʚ ʧʨʠʨʦʜʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʦʪʨʠʤʘʥʥʷʤ ʟʥʘʥʥʷʤʠ ʽ ʥʘʚʠʯʢʘʤʠ ʻ ʩʚʽʜʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ï ʮʝ ʦʧʪʠʤʘʣʴʥʠʡ ʰʣʷʭ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʦʡ ʯʠ ʽʥʰʠʡ ʾʾ ʨʽʚʝʥʴ ï ʨʝʟʫʣʴʪʘʪ ʚʠʭʦʚʘʥʥʷ, ʛʦʣʦʚʥʦʶ ʬʫʥʢʮʽʻʶ 

ʷʢʦʛʦ ʻ ʧʽʜʛʦʪʦʚʢʘ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ ʞʠʪʪʷ ʚ ʮʴʦʤʫ ʩʚʽʪʽ, ʘ ʧʝʨʝʜʫʤʦʚʦʶ ʮʴʦʛʦ ʻ 

ʦʧʘʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʨʘʣʴʥʠʭ ʥʦʨʤ [2]. 

ʋ ʩʧʨʘʚʽ ʟʙʝʨʝʞʝʥʥʷ ʽ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʙʘʛʘʪʩʪʚ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʻ 

ʝʢʦʣʦʛʽʯʥʝ, ʪʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ ʤʦʣʦʜʽ, ʾʾ ʧʘʪʨʽʦʪʠʯʥʝ ʽ ʤʦʨʘʣʴʥʝ ʚʠʭʦʚʘʥʥʷ. ʋʯʥʽʚʩʴʢʽ 

ʣʽʩʥʠʮʪʚʘ ï ʮʝ ʧʦʪʫʞʥʘ ʩʠʣʘ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʧʨʘʚʞʥʽʭ ʧʨʠʨʦʜʦʣʶʙʽʚ, ʜʙʘʡʣʠʚʠʭ ʛʦʩʧʦʜʘʨʽʚ 

ʣʽʩʫ. ʖʥʽ ʣʽʩʽʚʥʠʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʰʧʘʢʽʚʥʽ ʽ ʩʠʥʠʯʥʠʢʠ, ʟʙʠʨʘʶʪʴ ʧʣʦʜʠ ʽ ʟʘʛʦʪʦʚʣʷʶʪʴ 

ʥʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʨʽʜ, ʦʙʛʦʨʦʜʞʫʶʪʴ ʤʫʨʘʰʥʠʢʠ, ʚʠʩʘʜʞʫʶʪʴ ʤʦʣʦʜʽ ʜʫʙʦʯʢʠ, ʟʘʡʤʘʶʪʴʩʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʨʦʙʦʪʦʶ. ɸʣʝ ʧʝʨʰ ʟʘ ʚʩʝ ʰʢʽʣʴʥʝ ʣʽʩʥʠʮʪʚʦ ï ʮʝ ʟʝʣʝʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷ, ʜʝ ʰʢʦʣʷʨʽ ʚʯʘʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʪʠ ʦʪʦʯʫʶʯʠʡ ʩʚʽʪ, ʜʝ ʧʨʠʱʝʧʣʶʻʪʴʩʷ ʣʶʙʦʚ ʜʦ 

ʧʨʠʨʦʜʠ, ʜʦ ʨʽʜʥʦʛʦ ʢʨʘʶ. ʊʫʪ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʘ ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ ï ʙʝʨʝʞʣʠʚʝ ʩʪʘʚʣʝʥʥʷ 
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ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɽʢʦʣʦʛʽʯʥʽʡ ʩʚʽʜʦʤʦʩʪʽ ʚʣʘʩʪʠʚʽ ʚʩʽ ʦʟʥʘʢʠ 

ʩʚʽʜʦʤʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʪʦʤʫ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʾ ʩʚʽʜʦʤʦʩʪʽ ʻ ʣʶʜʠʥʘ, ʱʦ 

ʥʘʧʨʘʚʣʷʻ ʫʚʘʛʫ ʪʘ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʩʘʤʫ ʩʝʙʝ [3, 4].  

ʏʝʨʝʟ ʪʨʫʜʦʚʽ ʥʘʚʠʯʢʠ ʚʠʭʦʚʘʥʮʽ ʫʯʥʽʚʩʴʢʠʭ ʣʽʩʥʠʮʪʚ ʚʠʚʯʘʶʪʴ ʟʘʢʦʥʠ ʧʨʠʨʦʜʠ, 

ʧʨʦʚʦʜʷʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʦʩʣʽʜʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʚʠʢʦʥʫʶʪʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʫ ʨʦʙʦʪʫ, 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʨʽʟʥʠʭ ʘʢʮʽʷʭ, ʟʘʭʦʜʘʭ ʪʘ ʢʦʥʢʫʨʩʘʭ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʝʢʦʣʦʛʽʚ ʤʦʞʝ 

ʩʪʘʪʠ ʩʧʽʚʧʨʘʮʷ ʩʘʤʝ ʟʽ ʰʢʦʣʷʨʘʤʠ ʚ ʰʢʽʣʴʥʠʭ ʣʽʩʥʠʮʪʚʘʭ. ʐʢʽʣʴʥʽ ʣʽʩʥʠʮʪʚʘ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʜʦʩʪʦʡʥʦʶ ʙʘʟʦʶ ʧʨʘʢʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʝʢʦʣʦʛʽʚ. ɺʽʜ ʪʘʢʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʙʫʜʝ ʚʝʣʠʯʝʟʥʘ 

ʢʦʨʠʩʪʴ ʫʩʽʤ ʣʘʥʢʘʤ ʮʴʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. ʉʪʫʜʝʥʪʠ ʥʘʚʯʘʪʴʩʷ ʧʝʨʝʜʘʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ 

ʧʽʜʨʦʩʪʘʶʯʦʤʫ ʧʦʢʦʣʽʥʥʶ, ʥʘʚʯʘʪʴ ʰʢʦʣʷʨʽʚ ʝʣʝʤʝʥʪʘʨʥʠʤ ʥʘʚʠʢʘʤ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʧʨʠ 

ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɺʟʘʻʤʦʜʽʾ ʩʪʫʜʝʥʪʽʚ ʟʽ ʰʢʦʣʷʨʘʤʠ ʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ 

ʘʢʮʽʡ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʧʨʦʜʫʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʯʣʝʥʘʤʠ ʛʨʫʧʠ (ʢʦʤʘʥʜʠ) 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʚʠʨʽʰʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʟʘʜʘʯʽ ʧʦ ʟʙʝʨʝʞʝʥʥʶ ʧʨʠʨʦʜʠ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʝʢʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʬʦʨʤʫʻʪʴʩʷ ʣʠʰʝ ʚ ʜʦʩʚʽʜʽ ʚʣʘʩʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ ʰʢʽʣʴʥʽ ʣʽʩʥʠʮʪʚʘ, ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʯʝʨʝʟ ʦʨʛʘʥʽʟʘʮʽʶ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʟ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʧʨʦʙʣʝʤ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʚʽʢʦʚʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ ʢʦʤʫʥʽʢʘʮʽʾ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ.   

ʊʘʢʘ ʩʧʽʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʰʢʦʣʷʨʽʚ ʟ ʤʘʡʙʫʪʥʽʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʝʢʦʣʦʛʘʤʠ ʤʦʞʝ ʤʘʪʠ 

ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʰʢʦʣʷʨʽʚ ʽ ʚʠʙʦʨʽ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ.  

ʉʪʚʦʨʝʥʥʷ ʫʯʥʽʚʩʴʢʠʭ ʣʽʩʥʠʮʪʚ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʠʤ ʽ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʻ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʰʣʷʭʦʤ ʚ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʤʫ ʚʠʭʦʚʘʥʥʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ɽʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ ï ʮʝ 

ʚʠʱʠʡ ʨʽʚʝʥʴ ʧʩʠʭʽʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʽ ʰʪʫʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʦʪʦʯʫʻ 

ʣʶʜʠʥʫ, ʷʢʝ ʬʦʨʤʫʚʘʣʠʩʴ ʤʽʣʴʡʦʥʠ ʨʦʢʽʚ. ɽʢʦʣʦʛʽʯʥʽʡ ʩʚʽʜʦʤʦʩʪʽ ʚʣʘʩʪʠʚʽ ʚʩʽ ʦʟʥʘʢʠ ʩʚʽʜʦʤʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʪʦʤʫ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʾ ʩʚʽʜʦʤʦʩʪʽ ʻ ʣʶʜʠʥʘ, ʱʦ ʥʘʧʨʘʚʣʷʻ 

ʫʚʘʛʫ ʪʘ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʩʘʤʫ ʩʝʙʝ. ʇʦʜʦʣʘʥʥʷ ʥʠʥʽʰʥʴʦʾ ʢʨʠʟʦʚʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʮʝ ʻ ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʦʚʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ï ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʽ ʚʠʭʦʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʚ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʩʚʽʜʦʤʣʝʥʠʤʠ, ʟʨʦʟʫʤʽʣʠʤʠ ʪʘ ʚʠʟʥʘʥʽ ʚʩʽʤʘ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɿʅɸʏɽʅʅʗ ʉɽʈɽɼʅʔʆɻʆ ɼɯɸʄɽʊʈɸ 

ɹɸɻɸʊʆʉʊʆɺɹʋʈʅʀʍ ɼɽʈɽɺ 

 

ɹʽʣʦʫʩ ɸʥʜʨʽʡ1, ʄʘʢʘʨʝʚʠʯ ɸʥʘʪʦʣʽʡ2, ɿʘʜʦʨʦʞʥʶʢ ʈʦʤʘʥ3,  

ʉʚʠʥʯʫʢ ɺʽʢʪʦʨ4, ʄʠʨʦʥʶʢ ɺʽʢʪʦʨ5, ʄʘʮʘʣʘ ʄʘʢʩʠʤ6 

1, 5 ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 2 ʘʩʧʽʨʘʥʪ1, 3, 6 ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ, 4 ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ,  

  1 bilous@nubip.edu.ua  2 amakarevych@nubip.edu.ua   3 zadorozhniuk@nubip.edu.ua 
   4 svynchuk@nubip.edu.ua    5 victor.myroniuk@nubip.edu.ua   6 maksym.matsala@slu.se 

1-5 ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ,  
6 ʐʚʝʜʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ,  

6 ʇʽʚʜʝʥʥʠʡ ʰʚʝʜʩʴʢʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʣʽʩʦʚʠʡ ʮʝʥʪʨ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʠʤ̔ʨʶʚʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʝʨʝʚ ʥʘ ʚʠʩʦʪʽ ʛʨʫʜʝʡ (1,3 ʤ) ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʤʽʩʴʢʠʭ 

ʜʝʨʝʚ. ʇʝʨʝʚʽʨʢʫ ʚʠʢʦʥʘʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ 76 ʜʝʨʝʚ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʤʘʻ ʧʦʥʘʜ 3 

ʩʪʦʚʙʫʨʠ, ʚ ʤʽʩʴʢʠʭ ʨʘʡʦʥʘʭ ʤ. ʂʠʻʚʘ. ʇʦ-ʧʝʨʰʝ, ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʮʽʥʦʢ 

ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʝʨʝʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦ ʚʠʙʨʘʥʠʭ ʦʜʥʦʛʦ, 2 ʘʙʦ 3 

ʩʪʦʚʙʫʨʽʚ (ʚʠʧʘʜʢʦʚʘ ʚʠʙʽʨʢʘ). ʇʦ-ʜʨʫʛʝ, ʧʝʨʝʚʽʨʠʣʠ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʥʘʡʪʦʥʰʠʭ, ʥʘʡʪʦʚʱʠʭ ʽ 

ʩʝʨʝʜʥʽʭ ʩʪʦʚʙʫʨʽʚ (ʚʠʟʥʘʯʝʥʠʭ ʚʽʟʫʘʣʴʥʦ) ʜʣʷ ʢʦʞʥʦʛʦ ʜʝʨʝʚʘ, ʱʦʙ ʦʮʽʥʠʪʠ ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ 

ʜʝʨʝʚʘ (ʮʽʣʴʦʚʠʡ ʚʽʜʙʽʨ). ɼʣʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʫ ʧʦʤʠʣʢʫ (RMSE). ɺʠʙʽʨʢʘ ʽʟ ʪʨʴʦʭ ʩʪʦʚʙʫʨʽʚ (ʥʘʡʪʦʥʰʦʛʦ, ʥʘʡʪʦʚʱʦʛʦ 

ʪʘ ʩʝʨʝʜʥʴʦʛʦ) ʟʘʙʝʟʧʝʯʠʣʘ ʥʘʡʚʠʱʫ ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ 

ʜʝʨʝʚ (RMSE ʩʪʘʥʦʚʠʪʴ 6,3%), ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʧʘʜʢʦʚʠʤ ʚʽʜʙʦʨʦʤ 3 ʩʪʦʚʙʫʨʽʚ (RMSE 

ʩʪʘʥʦʚʠʪʴ 12,1%). ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʦʩʽʙ ʽʟ ʚʠʤʽʨʶʚʘʥʥʷʤ 3 ʢʦʥʢʨʝʪʥʠʭ 

ʩʪʦʚʙʫʨʽʚ (ʥʘʡʪʦʥʰʦʛʦ, ʥʘʡʪʦʚʱʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ) ʷʢ ʟʙʘʣʘʥʩʦʚʘʥʝ ʨʽʰʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʪʦʯʥʦʩʪʽ ʦʮʽʥʢʠ ʪʘ ʚʠʪʨʘʪ ʯʘʩʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʽ ʜʝʨʝʚʘ, ʤʽʩʴʢʽ ʜʝʨʝʚʘ, ʜʽʘʤʝʪʨ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ, 

ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ, ʚʠʧʘʜʢʦʚʘ ʚʠʙʽʨʢʘ. 

Abstract. This study aimed to assess the efficiency of two different sampling protocols for 

mean tree diameter at breast height (DBH) measurement of forked urban trees. The protocols were 

tested on a dataset of 76 forked trees, each having more than three stems and sampled in urban areas 

of Kyiv. First, we tested the efficiency of mean tree DBH estimations using measurements of randomly 

selected one, two, or three stems (random sampling). Second, we examined different combinations of 

the thinnest, thickest, and average stems (identified visually) for each tree to estimate mean tree DBH 

(targeted sampling). Root mean square errors (RMSE) were utilized to compare the utility of the two 

                                                           
1 ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɹʽʣʦʫʩ ɸ. ʄ., ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 
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approaches. The targeted sampling of three stems (the thinnest, thickest, and average) provided the 

highest accuracy of mean tree DBH estimation (RMSE% = 6.3%), compared to the random sampling 

(RMSE% = 12.1%). We recommend using the targeted sampling with measuring three specific stems 

as a balanced solution in terms of estimation accuracy, bias, and time costs. 

Keywords: multi-stemmed trees, urban trees, DBH, mean stem DBH, random sampling.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʙʣʽʢ ʜʝʨʝʚ ʫ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʟʘʟʚʠʯʘʡ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ ʪʘ ʚʠʩʦʪʠ ʾʭʥʴʦʛʦ ʩʪʦʚʙʫʨʘ. ʄʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠʩʷ ʪʘʢʦʞ 

ʧʘʨʘʤʝʪʨʠ ʢʨʦʥʠ. ɼʽʘʤʝʪʨ ʜʝʨʝʚ ʩʝʨʝʜ ʫʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʘʻ ʥʘʡʙʽʣʴʰʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭʥʴʦʛʦ ʦʙôʻʤʫ ʯʠ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ. 

ʇʽʜ ʯʘʩ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽ ʚʠʢʦʥʘʚʮʽ ʨʦʙʽʪ ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ 

ʪʨʫʜʥʦʱʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ ʜʝʨʝʚ, ʱʦ ʤʘʶʪʴ ʢʽʣʴʢʘ ʩʪʦʚʙʫʨʽʚ. ʊʘʢʽ ʜʝʨʝʚʘ ʥʝ ʥʘʣʝʞʘʪʴ 

ʜʦ ʢʘʪʝʛʦʨʽʾ ʛʨʫʧʦʚʠʭ ʯʠ ʨʷʜʦʚʠʭ ʧʦʩʘʜʦʢ, ʘʜʞʝ ʙʽʦʣʦʛʽʯʥʦ ʷʚʣʷʶʪʴʩʷ ʦʜʥʠʤ ʜʝʨʝʚʦʤ ʟʽ 

ʩʧʽʣʴʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʝʩʪʝʪʠʯʥʽʡ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ ʝʢʦʩʠʩʪʝʤʥʠʤ 

ʬʫʥʢʮʽʷʤ [2] ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʽ ʜʝʨʝʚʘ ʻ ʧʦʰʠʨʝʥʠʤʠ ʚ ʟʝʣʝʥʠʭ ʟʦʥʘʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʆʜʥʘʢ 

ʯʠʥʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʯʽʪʢʦ ʥʝ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʧʨʦʮʝʜʫʨʫ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ 

ʪʘʢʠʭ ʜʝʨʝʚ ʽ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʠ ʜʦʢʫʤʝʥʪʘʮʽʾ.  

ɺʽʜʦʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʜʝʨʝʚ, ʱʦ ʨʦʩʪʫʪʴ ʛʨʫʧʘʤʠ, ʚʠʤʽʨʶʻʪʴʩʷ ʜʽʘʤʝʪʨ 

ʢʦʞʥʦʛʦ ʩʪʦʚʙʫʨʘ ʡ ʦʙʯʠʩʣʶʻʪʴʩʷ ʡʦʛʦ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʨʘʟʦʤ ʟ ʢʽʣʴʢʽʩʪʶ 

ʜʝʨʝʚ ʚʥʦʩʠʪʴʩʷ ʚ ʟʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ. ɺʽʜʧʦʚʽʜʥʦ ʩʫʮʽʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʢʦʞʥʦʛʦ 

ʩʪʦʚʙʫʨʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʡ ʢʦʰʪʽʚ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʤʦʞʝ ʙʫʪʠ ʚʠʙʽʨʢʦʚʝ ʚʠʤʽʨʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʩʪʦʚʙʫʨʽʚ ʪʘʢʠʭ ʜʝʨʝʚ. 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʦʙʣʽʢ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ ʚʞʝ ʜʘʚʥʦ ʻ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʽʡ ʥʘʫʢʦʚʮʽʚ ʽ 

ʧʨʘʢʪʠʢʽʚ [2, 4]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ 

ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ ʨʽʟʥʠʤʠ ʚʠʙʽʨʢʦʚʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʻ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ 76 ʜʝʨʝʚ, ʱʦ ʤʘʶʪʴ 4-8 ʩʪʦʚʙʫʨʽʚ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʚʧʨʦʜʦʚʞ 2021-2022ʨʨ. ɿʘʛʘʣʦʤ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ ʧʣʦʱʫ ʙʣʠʟʴʢʦ 26 

ʛʘ, ʥʘ ʷʢʽʡ ʨʦʩʪʝ 2779 ʜʝʨʝʚ. ɺʠʤʽʨʶʚʘʣʠʩʷ ʜʝʨʝʚʘ, ʱʦ ʨʦʩʪʫʪʴ ʥʘʚʢʦʣʦ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ 

ʙʫʜʽʚʝʣʴ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ. ɼʽʘʤʝʪʨ ʢʦʞʥʦʛʦ ʩʪʦʚʙʫʨʘ ʙʫʣʦ ʚʠʤʽʨʷʥʦ ʚ ʜʚʦʭ 

ʚʟʘʻʤʦʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʨʥʦʾ ʚʠʣʢʠ Haglof Mantax Precision Blue 

800 ʤʤ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ [5]. ɼʘʣʽ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ 

ʦʙʯʠʩʣʶʚʘʣʦʩʷ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʟ ʜʚʦʭ ʚʠʤʽʨʽʚ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 
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ʚʠʤʽʨʷʥʠʭ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ (68%)  ï ʪʫʷ ʟʘʭʽʜʥʘ (Thuja occidentalis L.). ʇʦʥʘʜ 60% 

ʜʝʨʝʚ ʤʘʶʪʴ 4-5 ʩʪʦʚʙʫʨʽʚ. ɹʣʠʟʴʢʦ 16% ʜʦʩʣʽʜʥʠʭ ʜʝʨʝʚ ʟ 7-8 ʩʪʦʚʙʫʨʘʤʠ. ʈʦʟʤʘʭ ʜʽʘʤʝʪʨʽʚ 

ʦʢʨʝʤʠʭ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ ʩʪʘʥʦʚʠʪʴ 2-44 ʩʤ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʩʪʦʚʙʫʨʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ: 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʠʙʽʨʢʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ ʦʜʥʦʛʦ, 2 ʘʙʦ 3 

ʩʪʦʚʙʫʨʽʚ. 

2. ɺʠʙʽʨʢʦʚʝ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʡʪʦʚʱʦʛʦ ʽ ʥʘʡʪʦʥʰʦʛʦ ʟʽ ʩʪʦʚʙʫʨʽʚ. 

3. ɺʠʤʽʨʶʚʘʥʥʷ ʥʘʡʪʦʚʱʦʛʦ, ʥʘʡʪʦʥʰʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ (ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʢʦʤʽʨʥʦ) ʩʪʦʚʙʫʨʽʚ. 

4. ʉʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ 4 ʥʘʡʪʦʚʩʪʽʰʠʭ ʩʪʦʚʙʫʨʽʚ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʜʝʨʝʚ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʾʭʥʴʦʛʦ ʜʽʘʤʝʪʨʘ, 

ʘ ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʽ ʧʦʤʠʣʢʫ. ʂʨʽʤ ʪʦʛʦ, ʚ ʮʽʣʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʤʝʪʦʜʽʚ ʙʫʣʦ 

ʦʙʯʠʩʣʝʥʦ ʘʙʩʦʣʶʪʥʫ (ὙὓὛὉ) ʽ ʚʽʜʥʦʩʥʫ (ὙὓὛὉϷ  ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ ʧʦʤʠʣʢʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ: 

ὙὓὛὉ 
В

     (1) 

ʜʝ  i ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʜʝʨʝʚʘ; 

Ὠï ʦʙʯʠʩʣʝʥʝ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʩʪʦʚʙʫʨʽʚ ʟʘ ʧʝʚʥʠʤ 

ʩʧʦʩʦʙʦʤ; 

ὨӶï ʬʘʢʪʠʯʥʝ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʩʪʦʚʙʫʨʽʚ, ʦʙʯʠʩʣʝʥʝ 

ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʴ ʫʩʽʭ ʩʪʦʚʙʫʨʽʚ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʦʛʦ ʜʝʨʝʚʘ; 

ὲ ï ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ. 

ὙὓὛὉϷ ρππ    (2) 

ʜʝ  ὙὓὛὉ ï ʘʙʩʦʣʶʪʥʘ (ʚ ʩʤ) ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʤʠʣʢʘ; 

Ὀ ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʜʝʨʝʚ ʜʣʷ ʚʠʙʽʨʢʠ. 

 

ʋʩʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ R [3]. ɼʝʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʥʠʭ ʜʘʥʠʭ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʪʦʯʥʦʩʪʽ ʨʽʟʥʠʭ  ʩʧʦʩʦʙʽʚ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ 
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ʧʦʜʘʥʦ ʚ ʨʦʙʦʪʽ ʘʚʪʦʨʽʚ ʜʦʩʣʽʜʞʝʥʥʷ [1]. ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʝʨʝʚ ʟ ʧʦʥʘʜ 3 ʩʪʦʚʙʫʨʘʤʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ 

ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ 

ʉʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʜʽʘʤʝʪʨʘ 

ʉʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ 

ʜʽʘʤʝʪʨʘ, ʩʤ 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ, 

ʩʤ 

RMSE 

ʩʤ % 

ɺʠʤʽʨʶʚʘʥʥʷ ʚʩʽʭ ʩʪʦʚʙʫʨʽʚ 13,7 6,2 ï ï 

ɺʠʧʘʜʢʦʚʝ ʚʠʤʽʨʶʚʘʥʥʷ ʦʜʥʦʛʦ 

ʩʪʦʚʙʫʨʘ 
13,5 7,4 3,9 28,7 

ɺʠʧʘʜʢʦʚʝ ʚʠʤʽʨʶʚʘʥʥʷ 2 ʩʪʦʚʙʫʨʽʚ 13,3 6,8 2,3 17,3 

ɺʠʧʘʜʢʦʚʝ ʚʠʤʽʨʶʚʘʥʥʷ 3 ʩʪʦʚʙʫʨʽʚ 13,1 6,8 1,6 12,1 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘʡʪʦʚʱʦʛʦ ʽ 

ʥʘʡʪʦʥʰʦʛʦ ʩʪʦʚʙʫʨʽʚ  
14,0 6,5 1,5 11,2 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘʡʪʦʚʱʦʛʦ, 

ʥʘʡʪʦʥʰʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʩʪʦʚʙʫʨʽʚ 
13,9 6,2 0,9 6,3 

ɺʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ 4 ʥʘʡʪʦʚʱʠʭ 

ʩʪʦʚʙʫʨʽʚ 
14,6 6,5 1,4 10,0 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʧʦʤʠʣʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʧʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ ʟʘ ʫʤʦʚʠ ʚʠʧʘʜʢʦʚʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ 1-2 ʩʪʦʚʙʫʨʽʚ. ɺʠʧʘʜʢʦʚʝ ʚʠʤʽʨʶʚʘʥʥʷ 3 ʩʪʦʚʙʫʨʽʚ, 4 ʥʘʡʪʦʚʱʠʭ ʩʪʦʚʙʫʨʽʚ ʘʙʦ 

ʥʘʡʪʦʚʱʦʛʦ ʽ ʥʘʡʪʦʥʰʦʛʦ ʩʪʦʚʙʫʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʣʠʟʴʢʦʶ ʪʦʯʥʽʩʪʶ. ʆʜʥʘʢ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ 4 ʥʘʡʪʦʚʱʠʭ ʩʪʦʚʙʫʨʽʚ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ ʮʽʣʢʦʤ ʦʯʽʢʫʚʘʥʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʚʥʦʛʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʟʘʚʠʱʝʥʥʷ ʾʭʥʴʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ. ʅʘʡʚʠʱʘ ʞ 

ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʪʘʢʠʭ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ 3 

ʩʪʦʚʙʫʨʽʚ: ʥʘʡʪʦʚʱʦʛʦ, ʥʘʡʪʦʥʰʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ. ɺʽʜʧʦʚʽʜʥʦ ʧʦʤʠʣʢʘ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʜʽʘʤʝʪʨʘ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ ʟʘ ʮʠʤ ʩʧʦʩʦʙʦʤ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʛʘʣʦʤ ʥʝ ʧʝʨʝʚʠʱʫʻ 

Ñ6,3 %. ʆʢʨʝʤʦ ʜʣʷ ʜʝʨʝʚ ʪʫʾ ʟʘʭʽʜʥʦʾ (Thuja occidentalis L.) ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʤʠʣʢʘ 

ʚʠʷʚʠʣʘʩʷ ʱʝ ʤʝʥʰʦʶ ʽ ʩʪʘʥʦʚʠʪʴ 5,3%. ɺʘʨʪʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʮʝʡ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ, ʷʢ ʟʘʩʚʽʜʯʠʣʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʦʛʦ ʘʚʪʦʨʘʤʠ ʭʨʦʥʦʤʝʪʨʘʞʫ, ʜʦʟʚʦʣʷʻ 

ʟʝʢʦʥʦʤʠʪʠ ʙʣʠʟʴʢʦ 40% ʯʘʩʫ ʧʦʨʽʚʥʷʥʦ ʽʟ ʩʫʮʽʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʥʥʷʤʠ. ɽʢʦʥʦʤʽʷ ʯʘʩʫ ʩʪʘʻ 

ʦʩʦʙʣʠʚʦ ʚʽʜʯʫʪʥʦʶ ʜʣʷ ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ ʟ 6 ʽ ʙʽʣʴʰʝ ʩʪʦʚʙʫʨʘʤʠ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʧʦʩʽʙ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ 
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ʙʘʛʘʪʦʩʪʦʚʙʫʨʥʠʭ ʜʝʨʝʚ ʚ ʫʤʦʚʘʭ ʣʽʩʦʚʦʛʦ ʯʠ ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘ ʦʩʥʦʚʽ ʦʙʤʽʨʫ 

ʦʢʦʤʽʨʥʦ ʚʠʟʥʘʯʝʥʦʛʦ ʥʘʡʪʦʚʱʦʛʦ, ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʥʘʡʪʦʥʰʦʛʦ ʩʪʦʚʙʫʨʽʚ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʘʜʦʚʽʣʴʥʦʶ ʜʣʷ ʧʨʘʢʪʠʢʠ ʪʦʯʥʽʩʪʶ ʪʘ ʩʫʪʪʻʚʦʶ ʝʢʦʥʦʤʽʻʶ ʚʠʪʨʘʪ ʧʨʘʮʽ ʪʘ 

ʢʦʰʪʽʚ. 
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ɽʂʆʃʆɻʆ-ɹɯʆʃʆɻɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʂʋʑɯɺ ʈʆɼʋ SPIRAEA L.  

ʆɹôɭʂʊɯɺ ʆɿɽʃɽʅɽʅʅʗ ʍɽʈʉʆʅʑʀʅʀ 
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ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʝʢʦʣʦʛʦ-ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʫʱʽʚ ʨʦʜʫ Spiraea L., 

ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ ʦʙ'ʻʢʪʽʚ ʦʟʝʣʝʥʝʥʥʷ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ 23 ʚʠʜʠ, ʷʢʽ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟʘ ʪʝʨʤʽʥʘʤʠ ʮʚʽʪʽʥʥʷ, ʟʠʤʦʩʪʽʡʢʽʩʪʶ ʪʘ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʫʱʽ, ʦʙôʻʢʪʠ ʦʟʝʣʝʥʝʥʥʷ, ʟʠʤʦʩʪʽʡʢʽʩʪʴ, ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ. 

Abstract. The article examines the ecological and biological features of the bushes of the genus 

Spiraea L., which are included in the landscaping objects of the Kherson region. 23 species were 

established, which were analyzed according to the timing of flowering, their winter hardiness and 

drought resistance. 

Keywords: shrubs, landscaping objects, winter resistance, drought resistance. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʠʩʪʝʤʽ ʦʟʝʣʝʥʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʢʫʱʽ ʟʘʡʤʘʶʪʴ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ, ʥʘʜʘʶʪʴ ʽʩʥʫʶʯʠʤ ʦʙôʻʢʪʘʤ ʟʘʚʝʨʰʝʥʦʛʦ ʚʠʛʣʷʜʫ, ʜʦʧʦʚʥʶʶʪʴ ʜʝʨʝʚʥʽ ʛʨʫʧʠ, 

ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʴ [14]. ʆʜʥʘʢ, ʜʦ ʩʴʦʛʦʜʥʽ 

ʾʤ ʥʝ ʧʨʠʜʽʣʷʣʦʩʷ ʜʦʩʪʘʪʥʴʦʾ ʫʚʘʛʠ ʚ ʦʟʝʣʝʥʝʥʥʽ ʤʽʩʪʘ, ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʾʭ ʘʩʦʨʪʠʤʝʥʪ ʦʙʤʝʞʝʥʠʡ, ʥʝʤʘʻ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ [13]. ʆʙˇʨʫʥʪʦʚʘʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʫʱʽʚ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʩʪʝʪʠʯʥʫ ʽ ʨʝʢʨʝʘʮʽʡʥʫ ʬʫʥʢʮʽʶ ʪʝʨʠʪʦʨʽʾ, 

ʧʦʣʽʧʰʠʪʴ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʦʚʠʱʘ [15]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʨʦʣʝʡ ʚ ʦʟʝʣʝʥʝʥʥʽ ʍʝʨʩʦʥʱʠʥʠ ʥʘʣʝʞʠʪʴ ʚʠʜʘʤ 

ʨʦʜʫ Spiraea L. [4]. ɺʦʥʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʦʨʜʶʨʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʞʠʚʠʭ ʦʛʦʨʦʞ, ʤʘʣʠʭ ʪʘ 

ʚʝʣʠʢʠʭ ʛʨʫʧ, ʜʝʷʢʽ ʝʢʟʝʤʧʣʷʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʧʘʨʪʝʨʥʽ ʩʦʣʽʪʝʨʠ [9,10]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʝʢʦʣʦʛʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʩʪʽʡʢʠʭ ʜʦ ʫʤʦʚ ʍʝʨʩʦʥʱʠʥʠ ʚʠʜʽʚ ʨʦʜʫ Spiraea ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʠʡ ʥʘʫʢʦʚʠʡ ʪʘ ʧʨʘʢʪʠʯʥʠʡ 

ʽʥʪʝʨʝʩ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʧʨʦʪʷʛʦʤ 2017 - 2021 ʨʦʢʫ 

ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʩʧʽʨʝʡ. ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʚʠʜʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʚʽʜʢʦʚʦʶ 

ʣʽʪʝʨʘʪʫʨʦʶ ʪʘ ʥʘʫʢʦʚʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ [1, 8, 11]. ɿʘʛʘʣʦʤ ʥʘʤʠ ʚʽʜʤʽʯʝʥʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʦʙôʻʢʪʘʭ ʦʟʝʣʝʥʝʥʥʷ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʠʚʘʪʥʦʤʫ) 23 ʚʠʜʠ ʨʦʜʫ Spiraea. 

ɺʠʜʠ ʜʦʩʣʽʜʞʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʥʘʣʝʞʘʪʴ ʜʦ ʣʠʩʪʦʧʘʜʥʠʭ ʢʫʱʽʚ, ʚʢʣʶʯʘʶʪʴ ʷʢ ʥʠʟʴʢʦʨʦʩʣʽ ʚʠʜʠ 
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(0,4 - 0,7 ʤ), ʪʘʢ ʽ ʚʠʩʦʢʦʨʦʩʣʽ (1,5 - 2,0 ʤ). ʂʫʱʽ ʩʧʽʨʝʡ ʤʦʞʫʪʴ ʤʘʪʠ ʢʘʩʢʘʜʥʫ, ʥʘʧʽʚʢʫʣʷʩʪʫ, 

ʧʽʨʘʤʽʜʘʣʴʥʫ, ʧʣʘʢʫʯʫ ʘʙʦ ʧʨʷʤʦʩʪʦʷʯʫ ʞʠʪʪʻʚʫ ʬʦʨʤʫ. ɺʠʩʦʢʦʾ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʩʧʽʨʝʾ 

ʥʘʙʫʚʘʶʪʴ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ. ʉʫʮʚʽʪʪʷ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʴ ʷʢ ʥʘ ʢʽʥʮʷʭ ʧʘʛʦʥʽʚ ʪʘʢ ʽ 

ʨʽʚʥʦʤʽʨʥʦ ʚʩʴʦʤʫ ʧʘʛʦʥʽ ʪʘ ʤʘʪʠ ʨʽʟʥʝ ʟʘʙʘʨʚʣʝʥʥʷ.  

ɺ ʦʟʝʣʝʥʝʥʥʽ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʜʠ ʨʦʜʫ Spiraea, 

ʷʢʽ ʢʚʽʪʥʫʪʴ ʥʘʚʝʩʥʽ ʪʘ ʚʣʽʪʢʫ. ɼʦ ʚʝʩʥʷʥʦʢʚʽʪʫʯʠʭ ʚʠʜʽʚ ʤʠ ʚʽʜʥʝʩʣʠ 12 ʚʠʜʽʚ (Spiraea x arguta 

Zab., S. bella Sims., S. chamaediyfolia L., S. x cinerea, S. crenata L., S. hypericifolia, S. media Fr. 

Schmidt, S. x multiflora Zab., S. nipponica Maxim., S. prunifolia Sieb. et Zucc., S. thunbergii Sieb, 

S. x vanhouttei (Briot) Zab.), ʜʦ ʣʽʪʥʴʦʢʚʽʪʫʯʠʭ ï 11 ʚʠʜʽʚ (Spiraea alba Du Roi, S. albiflora (Miq.) 

Zbl., S. betulifolia Pall., S. x billardii Herincq, S. x bumalda Burv., S. douglasii Hook., S. humilis L., 

S. latifolia (Aiton) Borkh., S. salicifoiia L., S. tomentosa L., S. japonica L.). ʊʘʢʠʡ ʧʦʜʽʣ ʚʠʜʽʚ ʨʦʜʫ 

Spiraea ʥʘ ʛʨʫʧʠ ʟʘ ʪʝʨʤʽʥʦʤ ʮʚʽʪʽʥʥʷ, ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʽʜʙʦʨʫ ʘʛʨʦʪʝʭʥʽʢʠ ʜʦʛʣʷʜʫ ʟʘ ʥʠʤʠ. 

ɺʝʩʥʷʥʦʢʚʽʪʫʯʽ ʚʠʜʠ ʥʝʦʙʭʽʜʥʦ ʦʙʨʽʟʘʪʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ, ʘ ʚʠʜʠ, ʷʢʽ ʢʚʽʪʥʫʪʴ ʚʣʽʪʢʫ ï 

ʣʠʰʝ ʥʘʚʝʩʥʽ.  

ɹʽʣʴʰʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ ʩʧʽʨʝʷ ʻ ʥʝʚʠʙʘʛʣʠʚʠʤʠ ʜʦ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ, ʻ ʧʝʨʝʚʘʞʥʦ 

ʩʚʽʪʣʦʣʶʙʥʠʤʠ, ʤʦʨʦʟʦʩʪʽʡʢʠʤʠ, ʜʠʤʦʩʪʽʡʢʠʤʠ ʪʘ ʛʘʟʦʩʪʽʡʢʠʤʠ, ʜʦʙʨʝ ʧʝʨʝʥʦʩʷʪʴ ʤʽʩʴʢʽ 

ʫʤʦʚʠ [1]. 

ɸʥʘʣʽʟ ʟʠʤʦʩʪʽʡʢʦʩʪʽ ʚʠʜʽʚ ʨʦʜʫ Spiraea ʍʝʨʩʦʥʱʠʥʠ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʧôʷʪʠʙʘʣʴʥʦʶ 

ʰʢʘʣʦʶ [2, 12] ʪʘ ʚʠʷʚʠʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʙʘʣ ʟʠʤʦʩʪʽʡʢʦʩʪʽ. ʋ ʜʝʷʢʠʭ ʚʠʜʽʚ 

(Spiraea x multiflora, Spiraea x billardii , Spiraea x bumalda, Spiraea douglasii, Spiraea thunbergii, 

Spiraea prunifolia, Spiraea humilis) ʚ ʦʩʦʙʣʠʚʦ ʚʽʪʨʷʥʽ ʟʠʤʠ ʧʽʜʤʝʨʟʘʣʠ ʢʨʘʷ ʦʜʥʦʨʽʯʥʠʭ 

ʧʘʛʦʥʽʚ. ɿʘ ʜʦʩʣʽʜʞʝʥʠʡ ʧʝʨʽʦʜ ʪʘʢʽ ʚʠʧʘʜʢʠ ʙʫʣʠ ʜʦʩʠʪʴ ʨʽʜʢʽʩʥʠʤʠ, ʪʦʤʫ ʚʠʱʝʧʝʨʝʣʽʯʝʥʽ 

ʨʦʩʣʠʥʠ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʦ  ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʟʝʣʝʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʍʝʨʩʦʥʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ [3, 5]. ʋ ʚʠʧʘʜʢʫ ʧʽʜʤʝʨʟʘʥʥʷ ʧʘʛʦʥʽʚ, ʾʭ ʚʠʜʘʣʷʶʪʴ, ʽ ʨʦʩʣʠʥʠ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ.   

ɸʥʘʣʽʟ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʚʠʜʽʚ ʨʦʜʫ Spiraea ʟʘ ʧôʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ [2] ʚʠʷʚʠʚ, ʱʦ 

ʨʦʩʣʠʥʠ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʪʨʠʚʘʣʠʤʠ ʜʦ ʧʦʩʫʰʣʠʚʦʛʦ ʢʣʽʤʘʪʫ. ʂʫʱʽ, ʷʢʽ ʤʝʥʰ ʚʠʪʨʠʚʘʣʽ ʜʦ 

ʧʦʩʫʭʠ (Spiraea x billardii , Spiraea x bumalda, Spiraea douglasii, Spiraea x multiflora, Spiraea 

bella, Spiraea prunifolia), ʚ ʪʨʠʚʘʣʽ ʧʦʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ ʩʢʠʜʘʣʠ ʣʠʩʪʷ. ʊʦʤʫ ʮʽ ʚʠʜʠ ʤʠ 

ʧʦʟʥʘʯʘʻʤʦ ʷʢ ʩʝʨʝʜʥʴʦʧʦʩʫʭʦʩʪʽʡʢʽ, ʧʦʪʨʝʙʫʶʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʣʠʚʫ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜʠ 

ʧʦʩʫʭʠ.  

ɼʦʩʣʽʜʞʝʥʽ ʚʠʜʠ ʨʦʜʫ Spiraea ʤʘʶʪʴ ʚʠʩʦʢʽ ʬʽʪʦʥʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʟʙʽʣʴʰʫʻ ʾʭ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʡ ʚʧʣʠʚ ʚ ʦʟʜʦʨʦʚʣʝʥʥʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʨʦʙʠʪʴ ʾʭ ʮʽʥʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʧʨʠ ʦʟʝʣʝʥʝʥʥʽ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʣʽʢʘʨʝʥʴ, ʩʘʥʘʪʦʨʽʾʚ ʪʘ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ. 
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ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʉʧʽʨʝʾ ʫʩʧʽʰʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʦʙôʻʢʪʘʭ ʦʟʝʣʝʥʝʥʥʷ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ [6, 7, 14]. ʆʜʥʘʢ, ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ʻ ʢʽʣʴʢʘ ʚʠʜʽʚ: Spiraea x arguta, Spiraea chamaediyfolia, Spiraea japonica, Spiraea 

media, Spiraea salicifoiia,  Spiraea x vanhouttei. ɯʥʰʽ ʚʠʜʠ ʧʝʨʝʚʘʞʥʦ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʧʨʠʚʘʪʥʦʤʫ 

ʦʟʝʣʝʥʝʥʥʽ ʘʙʦ ʚ ʧʨʠʚʘʪʥʠʭ ʟʘʢʣʘʜʘʭ ʛʦʩʪʠʥʥʦʩʪʽ. ʅʠʟʴʢʦʨʦʩʣʽ ʩʧʽʨʝʾ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʦʨʜʶʨʽʚ ʚ ʧʨʠʩʪʦʚʙʫʨʦʚʠʭ ʢʦʣʘʭ ʥʘʚʢʦʣʦ ʜʝʨʝʚ ʘʙʦ ʚʠʱʠʭ ʢʫʱʽʚ. ɺʠʩʦʢʦʨʦʩʣʽ 

ʚʠʜʠ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʘʨʥʦʢʚʽʪʫʯʠʭ ʞʠʚʦʧʣʦʪʽʚ ʚ ʨʽʟʥʠʭ ʦʙôʻʢʪʘʭ 

ʦʟʝʣʝʥʝʥʥʷ.  

ʆʢʨʝʤʠʤʠ ʚʠʧʘʜʢʘʤʠ ʻ ʩʪʚʦʨʝʥʽ ʤʦʥʦʩʘʜʠ ʟ ʢʦʤʙʽʥʘʮʽʻʶ ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʧʽʨʝʾ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʾʭ ʜʝʢʦʨʘʪʠʚʥʠʭ ʷʢʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ ʬʦʨʤʘ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷ 

ʣʠʩʪʷ, ʨʦʟʤʽʨ ʪʘ ʬʦʨʤʘ ʢʫʱʘ, ʘ ʪʘʢʦʞ ʬʦʨʤʘ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷ ʩʫʮʚʽʪʴ.  
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ʊʀʇʆʃʆɻɯʏʅɸ ʉʊʈʋʂʊʋʈɸ ʉʆʉʅʆɺʀʍ ʃɯʉɯɺ ʊɽʈʅʆʇɯʃʔʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ɹʦʥʜʘʨ ɯʛʦʨ1, ɹʦʥʜʘʨ ʆʣʝʢʩʘʥʜʨ2 

1 ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ, 
2ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ, olexandr.bondar91@gmail.com 

1 ʂʨʝʤʝʥʝʮʴʢʘ ʦʙʣʘʩʥʘ ʛʫʤʘʥʽʪʘʨʥʘ-ʧʝʜʘʛʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 
2 ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʪʠʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʊʘʢ, ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʩʪʘʥʦʚʠʪʴ 19862,7 ʛʘ. ʊʠʧʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʮʠʭ 

ʣʽʩʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 24 ʪʠʧʽʚ ʣʽʩʫ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʪʠʧʘʤʠ ʣʽʩʫ ʻ ʩʚʽʞʠʡ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-

ʩʦʩʥʦʚʦʛʦ ʩʫʛʨʫʜ (34,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʚʢʨʠʪʦʾ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ), ʩʚʽʞʠʡ 

ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (26,3 %) ʪʘ ʩʚʽʞʘ ʛʨʘʙʦʚʘ ʜʽʙʨʦʚʘ (14,8 %). ʎʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʝʣʠʢʠʡ ʩʧʝʢʪʨ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʥʘ ʷʢʠʭ ʬʦʨʤʫʶʪʴʩʷ ʩʦʩʥʦʚʽ ʣʽʩʠ ʚ ʜʘʥʽʡ 

ʦʙʣʘʩʪʽ.  

ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʧʝʨʝʚʘʞʘʶʪʴ ʰʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ (96,2 %). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ, ʤʦʞʣʠʚʦ, ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʦʚʠʭ 

ʣʽʩʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ, ʩʚʽʞʠʡ ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ, ʩʚʽʞʘ 

ʛʨʘʙʦʚʘ ʜʽʙʨʦʚʘ, ʩʚʽʞʠʡ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʦʛʦ ʩʫʛʨʫʜ. 

Abstract. The typological structure of pine forests in Ternopil region is analyzed. Thus, the 

total area of pine forests is 19862.7 hectares. The typological structure of these forests consists of 24 

forest types. The most common forest types are fresh hornbeam-oak-pine sub-soil (34.3% of the total 

area covered by forest vegetation), fresh oak-pine sub-soil (26.3%) and fresh hornbeam oak forest 

(14.8%). This diversity indicates a wide range of environmental conditions under which pine forests 

are formed in this region.  

Artificial plantations prevail by origin (96.2%). This indicates a high level of intensity of 

forestry activities aimed at restoring and managing forest resources, as well as a possible low level 

of natural regeneration of pine forests.  

Keywords: Scots pine, Ternopil region, fresh pine sub-forest, fresh hornbeam forest, fresh 

hornbeam-oak-pine sub-forest 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʦʩʥʦʚʽ ʣʽʩʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ 

ʫ ʤʽʩʮʝʚʽʡ ʝʢʦʩʠʩʪʝʤʽ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ˇʨʫʥʪʫ ʚʽʜ ʝʨʦʟʽʾ ʟʘʚʜʷʢʠ ʧʦʪʫʞʥʽʡ ʢʦʨʝʥʝʚʽʡ 

ʩʠʩʪʝʤʽ, ʨʝʛʫʣʶʶʪʴ ʚʦʜʥʠʡ ʨʝʞʠʤ ʪʘ ʦʯʠʱʫʶʪʴ ʧʦʚʽʪʨʷ, ʚʠʜʽʣʷʶʯʠ ʬʽʪʦʥʮʠʜʠ. ʂʨʽʤ ʪʦʛʦ, 
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ʩʦʩʥʦʚʽ ʣʽʩʠ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʥʘʜʘʶʯʠ ʞʠʪʣʦ ʜʣʷ ʯʠʩʣʝʥʥʠʭ ʚʠʜʽʚ 

ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ [1, 2, 6]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʚʯʝʥʥʷ ʪʠʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʮʠʭ ʣʽʩʽʚ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʥʘʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ 

ʣʽʩʽʚ ʜʦʧʦʤʘʛʘʻ ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ ʣʽʩʦʟʘʛʦʪʽʚʣʽ ʪʘ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ, ʚʠʷʚʣʷʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ 

ʮʽʥʥʽ ʧʨʠʨʦʜʥʽ ʦʙ'ʻʢʪʠ, ʘ ʪʘʢʦʞ ʩʣʫʞʠʪʴ ʦʙ'ʻʢʪʦʤ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʛʘʣʫʟʽ 

ʣʽʩʽʚʥʠʮʪʚʘ, ʝʢʦʣʦʛʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʪʠʧʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʢʣʽʤʘʪ, ˇʨʫʥʪʠ ʪʘ ʨʝʣʴʻʬ. ʇʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʢʣʽʤʘʪ 

ʨʝʛʽʦʥʫ ʩʧʨʠʷʻ ʨʦʩʪʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʦʩʥʦʚʥʦʛʦ ʚʠʜʫ ʜʝʨʝʚ ʫ ʮʠʭ ʣʽʩʘʭ, ʪʦʜʽ ʷʢ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ˇʨʫʥʪʽʚ ʪʘ ʨʝʣʴʻʬʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭʥʶ ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʦʟʤʽʱʝʥʥʷ [2, 3, 4]. ʎʽ 

ʬʘʢʪʦʨʠ ʚʘʞʣʠʚʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʩʠʩʪʝʤʘʤʠ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʛʦ ʩʪʽʡʢʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʠʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʽʩʽʚ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ˇʨʫʥʪʫʚʘʣʦʩʷ ʥʘ ʘʥʘʣʽʟʽ ʤʘʪʝʨʽʘʣʽʚ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʱʦ ʩʪʦʩʫʚʘʣʠʩʷ ʩʪʘʥʫ ʣʽʩʽʚ ʥʘ 

01.01.2015. ʋ ʮʴʦʤʫ ʘʥʘʣʽʟʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ, ʨʦʟʨʦʙʣʝʥʽ ʫʢʨʘʾʥʩʴʢʦʶ 

ʰʢʦʣʦʶ ʣʽʩʦʚʦʾ ʪʠʧʦʣʦʛʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ 

ʥʘʩʘʜʞʝʥʴ [5]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʘʣʦ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʛʣʠʙʰʝ ʨʦʟʫʤʽʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʥʘʩʘʜʞʝʥʴ ʚ ʨʝʛʽʦʥʽ, ʚʠʷʚʠʪʠ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʨʘʭʦʚʫʶʯʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʫ ʣʽʩʦʚʦʤʫ ʧʦʢʨʠʚʽ, ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʛʣʠ 

ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʩʪʘʥʦʚʠʪʴ 19862,7 ʛʘ. ʉʪʨʫʢʪʫʨʘ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ 

ʚʢʣʶʯʘʻ 24 ʨʽʟʥʠʭ ʪʠʧʠ ʣʽʩʫ (ʪʘʙʣ. 1). ʅʘʧʨʠʢʣʘʜ, ʫ ʙʦʨʘʭ ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʜʣʷ ʦʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʣʽʩʫ. ʋ ʩʫʙʦʨʘʭ ʞʝ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʨʦʩʣʠʥʥʽʩʪʴ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʧ'ʷʪʠ ʨʽʟʥʠʤ ʪʠʧʘʤ ʣʽʩʫ. ʊʠʤ ʯʘʩʦʤ, ʚ ʩʫʛʨʫʜʘʭ ʽ ʛʨʫʜʘʭ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʨʦʩʣʠʥʥʽʩʪʴ, 

ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʜʝʚ'ʷʪʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʽʩʫ. ʊʘʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʥʘʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ 

ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʮʽ ʝʢʦʩʠʩʪʝʤʠ.  

ʈʦʟʧʦʜʽʣ ʧʣʦʱ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘ ʪʠʧʘʤʠ ʣʽʩʫ ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʤ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʪʠʧʦʤ ʣʽʩʫ ʻ ʩʚʽʞʠʡ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʛʨʫʜ, ʷʢʠʡ ʟʘʡʤʘʻ 34,3% 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ. ɼʝʱʦ ʤʝʥʰʫ ʯʘʩʪʢʫ ʩʢʣʘʜʘʶʪʴ ʩʚʽʞʠʡ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ 

ʩʫʙʽʨ (26,3%) ʽ ʩʚʽʞʘ ʛʨʘʙʦʚʘ ʜʽʙʨʦʚʘ (14,8%). ɺʦʜʥʦʯʘʩ, ʯʘʩʪʢʘ ʩʚʽʞʦʾ ʛʨʘʙʦʚʦʾ ʩʫʜʽʙʨʦʚʠ, 

ʩʚʽʞʦʾ ʛʨʘʙʦʚʦ-ʙʫʢʦʚʦʾ ʜʽʙʨʦʚʠ ʪʘ ʚʦʣʦʛʦʛʦ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʦʛʦ ʩʫʛʨʫʜʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 9,5% ʜʦ 3,8%. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʝʢʦʩʠʩʪʝʤ ʚ 
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ʮʴʦʤʫ ʨʝʛʽʦʥʽ. ʉʪʚʦʨʝʥʥʽ ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʛʨʫʜʽʚ (D), ʜʝ ʤʘʶʪʴ ʧʝʨʝʚʘʞʘʪʠ ʛʦʣʦʚʥʽ 

ʧʦʨʦʜʠ ʜʫʙ ʽ ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ, ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʦʧʪʠʤʘʣʴʥʠʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʧʨʠʥʮʠʧʘʤ. 

ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʤʝʪʦʜʠ ʽ ʩʧʦʩʦʙʠ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʪʘ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ 

ʦʙʣʘʩʪʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʥʽʢʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʝʢʦʩʠʩʪʝʤ. 

ʊʘʙʣʠʮʷ 1 - ʈʦʟʧʦʜʽʣ ʧʣʦʱ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘ ʪʠʧʘʤʠ ʣʽʩʫ 

ɯʥʜʝʢʩ ʪʠʧʫ ʣʽʩʫ 
ʇʣʦʱʘ 

ʛʘ % 

ɸ2-ʉ 75,2 0,4 

ɺ1-ɼ
ʝ 20,2 0,1 

ɺ1-ʜʉ 77,2 0,4 

ɺ2-ʜʉ 5 216,8 26,3 

ɺ3-ʜʉ 184,8 0,9 

ɺ4-ʜʉ 11,4 0,1 

ʉ1-ɼ
ɽ 330,6 1,7 

ʉ2-ʛɼ 1 891,9 9,5 

ʉ2-ʛʜʉ 6 817,4 34,3 

ʉ3-ʛɼ 27,8 0,1 

ʉ3-ʛʜʉ 749,2 3,8 

ʉ3-ʛʩɼ 64,6 0,3 

ʉ4-ɺʣʯ 4,6 0,0 

ʉ4-ʛɼ 17,3 0,1 

ʉ4-ʜʉ 5,8 0,0 

D1-ʛɼ 48,1 0,2 

D2-ʛɹ 73,8 0,4 

D2-ʛʙɼ 790,6 4,0 

D2-ʛɼ 2 943,3 14,8 

D2-ʛʜʉ 43,8 0,2 

D3-ʛɹ 16,0 0,1 

D3-ʛʙɼ 188,0 0,9 

D3-ʛɼ 262,8 1,3 

D4-ʛɼ 1,5 0,0 

ɺʩʴʦʛʦ 19 862,7 100,0 

ɼʞʝʨʝʣʦ: ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʽʚ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ 

ʆʮʽʥʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʘʜʘʧʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ 

ʟʙʝʨʝʞʝʥʥʶ ʪʘ ʚʽʜʥʦʚʣʝʥʥʶ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʟʙʽʣʴʰʫʶʯʠ ʩʪʽʡʢʽʩʪʴ ʝʢʦʩʠʩʪʝʤʠ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʩʪʽʡʢʽʩʪʴ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ. 

ʉʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭʥʴʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ: ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ. ʐʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʧʝʨʝʚʘʞʘʶʪʴ ʟʘ ʢʽʣʴʢʽʩʪʶ, ʟʘʡʤʘʶʯʠ 96,2 % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʚʢʨʠʪʦʾ 

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (ʨʠʩ. 2).  
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ʈʠʩʫʥʦʢ 2 - ʈʦʟʧʦʜʽʣ ʧʣʦʱ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘ ʧʣʦʱʝʶ, % 

ɼʞʝʨʝʣʦ: ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʽʚ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ 

 

ʅʘʚʧʘʢʠ, ʧʨʠʨʦʜʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʙʝʟ ʧʨʷʤʦʛʦ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ, 

ʩʢʣʘʜʘʶʪʴ ʣʠʰʝ 3,8 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ. ʊʘʢʘ ʜʦʤʽʥʘʥʪʥʽʩʪʴ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʣʶʜʠʥʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʟʝʤʣʽ. ɺʠʩʦʢʘ ʯʘʩʪʢʘ 

ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʜʘʥʠʭ ʨʝʛʽʦʥʘʭ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʚ ʛʘʣʫʟʽ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʪʘ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʥʽʢʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʪʘ ʝʢʦʩʠʩʪʝʤ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʜʨʦʥʠ ʪʘ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ, ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ. ɼʦʜʘʪʢʦʚʦ, ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʨʦʟʨʦʙʢʘ 

ʩʪʨʘʪʝʛʽʡ ʘʜʘʧʪʘʮʽʾ ʜʦ ʮʠʭ ʟʤʽʥ. ʅʝʦʙʭʽʜʥʽ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʠʪʘʥʴ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʘ ʪʚʘʨʠʥ ʚ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʮʽʻʾ ʦʙʣʘʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ 

ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʧʽʜʭʦʜʠ ʪʘ ʩʧʽʚʧʨʘʮʷ ʤʽʞ ʥʘʫʢʦʚʮʷʤʠ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʟʥʘʡʪʠ ʝʬʝʢʪʠʚʥʽ 

ʨʽʰʝʥʥʷ ʜʣʷ ʩʪʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʋ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʦʩʥʦʚʽ ʣʽʩʠ ʻ ʟʥʘʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ, 

ʟʘʡʤʘʶʯʠ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ 19862,7 ʛʘ. ɸʥʘʣʽʟ ʪʠʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʢʘʟʫʻ, ʱʦ ʽʩʥʫʻ 24 

ʨʽʟʥʠʭ ʪʠʧʠ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʚ ʦʙʣʘʩʪʽ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʪʠʧʘʤʠ ʻ ʩʚʽʞʠʡ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-
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ʩʦʩʥʦʚʠʡ ʩʫʛʨʫʜ, ʩʚʽʞʠʡ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ ʪʘ ʩʚʽʞʘ ʛʨʘʙʦʚʘ ʜʽʙʨʦʚʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʣʽʩʽʚ. 

ɹʽʣʴʰʽʩʪʴ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʚ ʦʙʣʘʩʪʽ ʻ ʰʪʫʯʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ (96,2 %), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ. ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʟʙʝʨʝʞʝʥʥʷ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ. 
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ɸʥʦʪʘʮʽʷ. ʎ  ̫ʩʪʘʪʪʷ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡ ʚ 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʛʘʣʫʟʽ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʪʘʢʠʭ ʷʢ ʩʦʥʷʯʥʘ, ʚʽʪʨʦʚʘ ʪʘ 

ʛʽʜʨʦʝʥʝʨʛʽʷ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʦʤʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ɸʚʪʦʨ ʘʥʘʣʽʟʫʻ ʧʦʣʽʪʠʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ 

ʪʘ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʧʝʨʝʭʦʜʫ ʜʦ ʙʽʣʴʰ ʩʪʘʣʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʻ ʚʠʢʣʠʢʠ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʪʘʢʦʞ ʛʣʦʙʘʣʴʥʠʤ 

ʽʥʽʮʽʘʪʠʚʘʤ ʪʘ ʩʪʨʘʪʝʛʽʷʤ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʘ 

ʙʦʨʦʪʴʙʫ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ. ʉʪʘʪʪʷ ʤʽʩʪʠʪʴ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʢʦʥʪʝʢʩʪʽ 

ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. 

Abstract. This article focuses on the analysis of current trends and innovations in the energy 

industry, which are aimed at reducing the impact on the environment. The main focus is on the 

development of renewable energy sources, such as solar, wind and hydropower, as well as modern 

technologies that contribute to the efficient and environmentally safe use of traditional energy 

sources. The author analyzes the political, economic and technical aspects of the transition to more 

sustainable energy, and also considers the challenges and opportunities that arise in this process. 

Considerable attention is also paid to global initiatives and strategies aimed at reducing greenhouse 

gas emissions and combating climate change. The article contains an analysis of various studies and 

statistical data illustrating the current state and prospects of energy progress in the context of 

environmental protection. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɺʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʉʦʥʷʯʥʘ ʝʥʝʨʛʽʷ, ɻʽʜʨʦʝʥʝʨʛʝʪʠʢʘ, 

ɿʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ, ʇʘʨʥʠʢʦʚʽ ʛʘʟʠ 

Keywords. Renewable energy sources, Solar energy, Hydropower, Emissions reduction, 

Greenhouse gases. 

 

Statement of the problem: In today's world, the problem of energy security and its impact 

on the environment is becoming more and more relevant. On the one hand, the need to increase the 

volume of energy supply is due to the rapid pace of industrial development and the growth of the 
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global population. On the other hand, a significant part of the produced energy is based on the use of 

fossil fuels, which leads to an increase in greenhouse gas emissions, air and water pollution, as well 

as other negative consequences for the environment. 

In this article, we try to understand the current state of affairs in the energy sector, identify 

key challenges and opportunities, as well as discuss ways and strategies that can help reduce the 

negative impact of the energy industry on the environment, while ensuring the sustainable 

development of the energy sector. 

Analysis of the latest research. Current research focuses on the development of solar and 

wind energy technologies. For example, improvements in photovoltaic cells and wind turbines make 

it possible to increase the efficiency of energy production and reduce the cost of its production. 

Artificial intelligence and machine learning open up new opportunities for optimizing energy 

production and distribution. This allows forecasting energy demand, better load management and 

efficient integration of renewable energy sources into the overall energy system. 

Research in this area focuses on the development of energy-efficient technologies and 

systems that can significantly reduce carbon dioxide emissions. This includes innovations in 

insulation materials, heating and air conditioning systems, and the development of clean technologies 

in industry. 

Recent research in nuclear power focuses on the development of safer and more efficient 

reactors, including small modular reactors and technologies that promise to reduce the risks 

associated with nuclear waste. 

The latest CCS research shows how carbon dioxide emissions from industrial facilities can 

be efficiently captured and safely stored. This can be an important part of the solution to reduce 

carbon emissions, especially in those industries where complete decarbonization is difficult. 

The importance of developing and implementing policies that support the transition to 

cleaner energy sources cannot be ignored. This includes legislative initiatives, financial incentives, 

tax breaks, and regulation of emissions and fossil fuel use. 

Since the end of the 19th century, technological progress has greatly increased the efficiency 

of using energy to meet human needs. This progress was accompanied by a significant increase in 

energy consumption with corresponding consequences for socio-economic development. Economic 

development is responsible for approximately 36 billion tons of carbon emissions per year (an average 

of 4.8 tons per capita). Therefore, developed countries and developing countries have undertaken 

obligations to reduce emissions, which are defined as national contributions. Therefore, both 

developed and developing countries have begun to plan and implement policies that encourage the 

reduction of emissions without reducing the rate of economic growth and development. Such 

measures include carbon taxes, emissions trading schemes, energy taxes and the removal of subsidies. 
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This mechanism can provide guidance on how to implement emission reduction policies without 

significantly reducing economic growth. Energy demand and climate change are challenges for all of 

humanity. Researchers and policy makers are convinced that energy efficiency is the key to success 

for safe, sustainable and inclusive economic growth. This is the most cost-effective way to improve 

security, overcome energy shortages, increase welfare, increase competitiveness and reduce the 

environmental impact of the energy system. According to the Yearbook of World Energy Statistics, 

global energy consumption exceeded 143.91 million tons in 2019, the fastest annual growth rate in 

the last decade at 2.3%, and global CO2 emissions from fuel combustion reached 329.15 million tons. 

each of which had an annual growth rate of 1.9% in 2018. Advances in energy efficiency in cities and 

households can help reduce greenhouse gas emissions and improve public health. A shift to renewable 

energy sources, including electricity and possibly hydrogen, could also lead to a shift to cleaner 

energy sources, which could have a positive impact on urban air quality. 

In low-income countries, the dissemination of affordable technologies to reduce the impact 

of indoor air pollution and other negative health effects remains a top priority. Buildings account for 

about 40% of the world's annual energy consumption. Growing concern about environmental issues 

such as CO2, NOx and CFC emissions is driving the search for environmentally friendly heating and 

cooling technologies. Under the Montreal Protocol of 1997, governments committed to phase out the 

use of refrigerants that can destroy stratospheric ozone, leading to the depletion of the ozone layer. 

One way to reduce energy consumption in buildings is to design energy-efficient buildings that use 

energy efficiently for heating, lighting, cooling, ventilation and hot water. By implementing passive 

measures such as natural or hybrid ventilation instead of air conditioners, primary energy 

consumption can be significantly reduced. Solving the environmental problems we face today 

requires long-term potential actions to achieve sustainable development. Increasing energy efficiency 

is an important step in the transition from today's fossil fuel-dominated world to one that relies on 

cleaner fuel sources and advanced technologies such as photovoltaic (PV) panels and fuel cells (FC). 

Energy security, economic growth and environmental protection are the driving forces of energy 

policy in the countries of the world. As world population growth rates often exceed 2% on average, 

the need for more energy is increasing. 

Improvements in lifestyles and demand for energy are growing together, with rich 

industrialized countries, home to 25% of the world's population, consuming 75% of the world's 

energy supply. Currently, global energy consumption is estimated at 22 billion kWh per year. To 

meet this energy demand, approximately 6.6 billion carbon-equivalent tons of greenhouse gases 

(GHG) are released into the atmosphere. About 80% of this volume is accounted for by carbon 

emissions from the burning of energy fuels. At current rates of use, oil, natural gas, and uranium 

resources will be depleted within a few decades, given population growth and increased energy 
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consumption in developing countries. For coal, it will take about two centuries. Therefore, we must 

try to take precautionary measures today to preserve a livable world for future generations. Research 

on alternative energy sources of the future has been and continues to be conducted to solve the 

complex problems of recent years, such as the increasing energy needs of the world's rapidly growing 

population and global environmental pollution. This requires the development of long-term, 

environmentally sound energy supply options that lead to the use of renewable energy sources (water, 

solar, wind, biomass, geothermal energy and hydrogen) and fuel cells. Renewable energy sources can 

protect the country from the negative impact of energy supply, prices and related environmental 

problems. Hydrogen for fuel cells and sunlight for photovoltaic systems have long been considered 

as potential alternatives to oil, gas, coal and uranium. These are the most common elements in the 

universe. 

The use of solar energy and photovoltaic systems for daily electricity needs has obvious 

advantages. This avoids the consumption of resources and the deterioration of the environment due 

to polluting emissions, oil spills and toxic by-products. A 1 kW photovoltaic system generating 150 

kWh per month prevents the extraction of 75 kg of fossil fuels. It also prevents 150 kg of CO2 from 

entering the atmosphere and saves 473 liters of water. Electricity from fuel cells can be used in the 

same way as electricity from the network. It can be used to power household appliances, light bulbs 

and even cars. Each gallon of gasoline produced and used in an internal combustion engine emits 

approximately 12 kg of CO2, a greenhouse gas that contributes to global warming. Alternative energy 

sources include biofuels. 

ü Biofuels have become an attractive option that can not only meet the demand for energy, but 

also contribute to the reduction of fossil fuel reserves. Biofuel contributes to increasing the well-

being of society and preserving the environment. Research and development that examines the 

multifaceted environmental impact of biofuel production and use. These studies highlight the 

complex dynamics and interdependencies that shape the outcomes of biofuels activities. To fully 

appreciate the role of biofuels in production, it is necessary to consider all aspects and factors 

affecting them. The use of biofuels from sustainable energy sources should reduce greenhouse gas 

emissions and reduce the importance of oil. This can be achieved, in particular, with the help of 

biofuels from algae, which have a high energy content, low emissions and are environmentally 

friendly. In addition, biofuels are often produced locally, are affordable, sustainable and reliable 

fuels derived from renewable sources (Biofuels can absorb carbon dioxide from the air during 

growth). When biofuel is burned, carbon dioxide is released, which is the same carbon absorbed by 

plants during their growth. Therefore, biofuel has zero net emissions. Currently, given the current 

state of industrial development, the use of biofuels is the only solution: in 2014, biofuels accounted 

for 5% of transport fuel in the EU. Biofuel production must meet the criteria of sustainable 
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development. The target of 10% biofuel in transport can be achieved through sustainable biofuel 

production. These criteria include: 

ü Biofuel is not produced from areas with high biodiversity (primitive forests, nature 

conservation areas), 

ü Biofuel is not produced in areas rich in coal (wet areas, forests); and - crops used for biofuel 

production obtained through appropriate agricultural practices that protect nature. 

ü Sustainable biofuels should reduce greenhouse gas emissions by at least 35% compared to 

fossil fuels. 

ü Companies participating in the biofuel supply chain must meet sustainability criteria based 

on the following indicators: 

ü Provide data on production, certification and other information to national systems. 

ü Use systems capable of certifying compliance with EU certification requirements. 

ü Most biomass is produced from wood.  

However, short-term forest crops and perennial herbaceous crops (BTC) grown in short- 

term crop rotation can also be used for biomass production. Such plants do not require high-quality 

soil and can be grown on lands unsuitable for growing traditional food and fodder crops. According 

to Pudelko et al. (2012), the area of land suitable for growing perennial energy and industrial crops is 

1.6 million ha. According to Wicki (2017), the production of fuels from renewable sources is 

considered an important direction in the development of the bioeconomy, as it reduces greenhouse 

gas emissions. Biofuels can be divided into four categories: 

Biofuel of the first generation is produced from rapeseed, cereals, beets and potatoes. These 

biofuels are produced from oil crops, starch crops and sugar (Leong et al., 2018) The fuel industry 

must compete with the food and feed industry for these products, 

- Biofuel of the second generation is produced from non-food products, mainly straw, 

miscanthus, sedge, energy crops and, mainly, agroforestry waste, 

- Third-generation biofuel is produced from algae and may become the biofuel of the future. 

Algae do not compete with food crops on arable land. Algae can be cultivated in sewage and other 

residual waters (Adeniyi et al., 2018). 

- Fourth-generation biofuels include genetically modified algae. Fourth-generation biofuel 

biomass is obtained from microalgae, macroalgae, and cyanobacteria (Abdullah et al., 2019). 

The production of second-generation biofuels represents an opportunity for the development 

of the energy sector. Lignocellulosic plants, the raw material for second-generation biofuels, can be 

grown on low-quality soils and degraded lands (KrzyŨaniak et al., 2018). Currently, only biodiesel 

(76%) and bioethanol (20%) are used in the EU. According to Demirbas (2008), the biggest difference 

between biofuels and crude oil is the oxygen content. Biofuel contains from 10 to 45% oxygen, while 
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oil contains almost no oxygen, so the chemical composition of biofuel is very different from oil. Most 

traditional biofuels are produced from crops, such as ethanol from corn, wheat and sugar beets, and 

biodiesel from oilseeds. 

The most important threats to the production of biofuels are: the increasing use of agricultural 

crops for energy purposes, which encourages monoculture of agricultural crops; biofuel has a lower 

calorific value and consumes more fuel than gasoline and diesel (30-40% and 10%, respectively), so 

the reduction in greenhouse gas emissions compared to traditional fuels is insignificant and will 

continue to decrease; negative impact on the prices of agricultural raw materials and food products 

(increased prices, including due to speculation on agricultural markets); increase in land areas devoted 

to growing crops for energy purposes; increase in land areas devoted to growing crops for energy 

purposes; decrease in the amount of land allocated for the cultivation of energy crops. competition 

for agro-food raw materials between the food and feed industry, on the one hand, and the biofuel 

industry, on the other, and its consequences; potential threats to food safety, including ; lack of water 

resources in Poland. especially serious problems for Poland, which is poor in water resources 

(Borychowski, 2014). 

Conclusions and prospects for further scientific research. Summing up, it can be 

concluded that promoting the innovative use of renewable energy and strengthening the renewable 

energy market contributes to the preservation of ecosystems by reducing emissions at the local and 

global levels. It also helps to improve environmental conditions by replacing traditional fuels with 

renewable energy sources that do not cause air pollution and greenhouse gas emissions. This approach 

to energy policy will help reduce the impact of climate change, preserve biodiversity and create a 

more sustainable and environmentally friendly energy system for future generations. 
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ɸʥʦʪʘʮʽʷ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʜʦʪʨʠʤʘʥʥʽ ʾʾ 

ʚʠʤʦʛ ʧʨʠ ʚʝʜʝʥʥʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ  ʫʤʦʚʘʭ ɼʇ çʆʣʝʚʩʴʢʠʡ ʣʽʩʛʦʩʧ ɸʇʂè.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʘ, ʧʨʦʪʠʧʦʞʝʞʥʽ ʟʘʭʦʜʠ, ʧʦʞʝʞʘ. 

Abstract. The results of the organization of fire safety and compliance with its requirements 

during the conduct of forestry activities in the conditions of the SE "Olevskii Forestry of APC" are 

given. 

Key words: fire safety, fire prevention measures, fire. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʃʽʩʦʚʘ ʛʘʣʫʟʴ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʽʪʢʥʫʣʘʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʽ 

ʽʩʥʫʚʘʣʠ ʟʘʚʞʜʠ, ʟʦʢʨʝʤʘ ʥʝʟʘʢʦʥʥʘ ʚʠʨʫʙʢʘ ʣʽʩʽʚ, ʰʢʽʜʥʠʢʠ, ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʪʦʱʦ. ɺ ʧʝʨʰʫ 

ʯʝʨʛʫ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʠʣʠʩʴ ʣʽʩʦʚʽ ʧʦʞʝʞʽ. ʇʨʠʯʠʥʦʶ ʾʭ ʚʠʥʠʢʥʝʥʥʷ 

ʻ ʥʝʦʙʜʫʤʘʥʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ, ʘ ʰʚʠʜʢʦʤʫ ʾʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʩʧʨʠʷʶʪʴ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ 

[1, 2, 3]. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʩʠʩʪʝʤʘ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʜʫʞʝ ʯʘʩʪʦ ʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʶ ʪʘ 

ʚʠʤʦʛʘʤ. ʅʝʜʦʩʪʘʪʥʽʤ ʻ ʨʽʚʝʥʴ ʩʧʽʚʧʨʘʮʽ ʪʘ ʚʟʘʻʤʦʜʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʷʢʠʭ ʬʫʥʢʮʽʦʥʫʶʪʴ ʣʽʩʦʚʽ ʧʦʞʝʞʥʽ ʩʪʘʥʮʽʾ ʟ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ɼʉʅʉ ʋʢʨʘʾʥʠ.  

ʇʦʚʥʦʤʘʩʰʪʘʙʥʝ ʨʦʩʽʡʩʴʢʝ ʚʪʦʨʛʥʝʥʥʷ ʚ ʋʢʨʘʾʥʫ ʩʪʘʣʦ ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʦʞʝʞ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ. ʅʘʡʙʽʣʴʰ ʤʘʩʰʪʘʙʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʙʦʡʦʚʠʭ ʜʽʡ ʩʪʘʣʠ ʣʽʩʦʚʽ 

ʧʦʞʝʞʽ ʧʽʩʣʷ ʤʘʩʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʦʾ ʘʨʪʠʣʝʨʽʾ, ʧʘʜʽʥʥʷ ʧʽʜʙʠʪʠʭ ʣʽʪʘʢʽʚ ʽ ʨʘʢʝʪ, 

ʪʨʠʚʘʣʠʭ ʙʦʾʚ, ʚʠʙʫʭʠ ʙʦʻʧʨʠʧʘʩʽʚ, ʨʘʢʝʪ ʪʘ ʤʽʥ, ʧʝʨʝʩʫʚʘʥʥʷ ʚʽʡʩʴʢ ʚ ʣʽʩʘʭ ʽ ʧʦʙʣʠʟʫ ʥʠʭ, 

ʥʘʷʚʥʦʩʪʽ ʟʘʤʽʥʦʚʘʥʠʭ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʟʘʣʠʰʢʠ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽ, 

ʱʦ ʩʪʚʦʨʶʻ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ 

ɼʉʅʉ ʋʢʨʘʾʥʠ. ʇʨʦʪʝ, ʧʽʜ ʯʘʩ ʚʦʻʥʥʠʭ ʜʽʡ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʥʘ ʙʽʣʴʰʦʩʪʽ ʣʽʩʦʚʠʭ ʜʽʣʷʥʢʘʭ ʥʝ 

ʧʨʦʚʦʜʷʪʴ, ʯʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʻʶ, ʘ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʯʠʥʷʻ 

ʧʦʰʠʨʝʥʥʶ ʚʦʛʥʶ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ [4, 5, 6]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʠʪʘʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʦʚʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʠʩʚʽʪʣʝʥʽ ʚ ʙʘʛʘʪʴʦʭ ʧʨʘʮʷʭ ɯ. ʄ. ɻʝʨʘʩʠʤʝʥʢʦ, ʖ. ʆ. ɸʙʨʘʤʦʚʘ, ɸ. ʄ. ɻʨʽʰʠʥʘ 

ʪʘ ʽʥʰʠʭ [1, 4]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʟôʷʩʦʚʘʥʠʤʠ ʧʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɸʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ 
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ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʠʷʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʠʭ 

ʟʘʭʦʜʽʚ ʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʟʘ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʚʯʠʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ ʚʝʜʝʥʥʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ɼʇ çʆʣʝʚʩʴʢʠʡ ʣʽʩʛʦʩʧ ɸʇʂè. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʣʽʩʛʦʩʧʽ ʦʨʛʘʥʽʟʘʮʽʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠ ʛʘʩʽʥʥʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʟʘʢʦʥʘʤʠ ʋʢʨʘʾʥʠ: çʇʨʦ ʦʭʦʨʦʥʫ 

ʧʨʘʮʽè, çʇʨʦ ʟʘʛʘʣʴʥʦʦʙʦʚôʷʟʢʦʚʝ ʜʝʨʞʘʚʥʝ ʩʦʮʽʘʣʴʥʝ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʩʧʨʠʯʠʥʠʣʠ ʚʪʨʘʪʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽè, çʂʦʜʝʢʩ ʟʘʢʦʥʽʚ ʧʨʦ 

ʧʨʘʮʶè, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʟ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. 

ʂʝʨʽʚʥʠʢ ʣʽʩʛʦʩʧʫ ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʽʟʘʮʽʶ  ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʟʘʭʦʜʽʚ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʢʝʨʽʚʥʠʢʘʤʠ ʣʽʩʥʠʮʪʚ, ʩʪʚʦʨʝʥʠʭ ʃʇʉ, ʘ ʟʛʽʜʥʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚʠʜʘʻ ʥʘʢʘʟ ʧʨʦ ʦʬʦʨʤʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʱʦʨʽʯʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʢʝʨʽʚʥʠʢʦʤ 

çʄʦʙʽʣʽʟʘʮʽʡʥʠʡ ʧʣʘʥ ʚ ɼʇ çʆʣʝʚʩʴʢʠʡ ʣʽʩʛʦʩʧ ɸʇʂè, ʘ ʪʘʢʦʞ çʇʣʘʥ ʨʦʙʦʪʠ ʟ ʧʦʞʝʞʥʦʾ 

ʙʝʟʧʝʢʠ ʥʘ 2023-2024 ʨ. ʨ.è 

ɼʣʷ ʦʭʦʨʦʥʠ 34739 ʪʠʩ. ʛʘ ʣʽʩʫ ʚʽʜ ʧʦʞʝʞ ʚ ʣʽʩʛʦʩʧʽ ʬʫʥʢʮʽʦʥʫʻ ʜʚʽ ʣʩ̔ʦʚʽ ʧʦʞʝʞʥʽ 

ʩʪʘʥʮʽʾ 1-ʛʦ ʪʠʧʫ, ʷʢʽ ʫʢʦʤʧʣʝʢʪʦʚʘʥʽ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʟʘʩʦʙʘʤʠ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʜʣʷ ʚʯʘʩʥʦʾ ʣʽʢʚʽʜʘʮʽʾ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʛʦʩʧʫ ʽ ʧʦʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʣʽʩʦʚʽ ʧʦʞʝʞʥʽ ʩʪʘʥʮʽʾ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʠʣʘʤʠ ʽ ʟʘʩʦʙʘʤʠ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʃʇʉ ʢʝʨʽʚʥʠʢ ʣʽʩʛʦʩʧʫ ʧʨʠʟʥʘʯʘʻ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ (ʤʘʡʩʪʝʨ ʘʙʦ ʥʘʯʘʣʴʥʠʢ ʃʇʉ 

ʣʽʩʥʠʮʪʚʘ). ʂʨʽʤ ʃʇʉ ʚ ʣʽʩʥʠʮʪʚʘʭ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʟʘʣʫʯʘʻʪʴʩʷ ʧʦʞʝʞʥʘ 

ʦʭʦʨʦʥʘ. 

ʆʩʥʦʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʜʽʡʩʥʝʥʥʷ ʧʦʞʝʞʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʻ ʧʨʘʚʦʚʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ, 

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʽ ʪʘ ʦʙʤʝʞʫʚʘʣʴʥʽ, ʘ ʪʘʢʦʞ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʱʦʜʦ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʦʞʝʞʦʛʘʩʽʥʥʷ.  

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʧʦʞʝʞʥʦʶ ʙʝʟʧʝʢʠ ʚ ʣʽʩʛʦʩʧʽ ʧʝʨʝʜʙʘʯʘʶʪʴ: 

ʨʦʟʨʦʙʢʫ ʦʧʝʨʘʪʠʚʥʦ-ʤʦʙʽʣʽʟʘʮʽʡʥʦʛʦ ʧʣʘʥʫ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʧʣʘʥʫ ʨʦʙʦʪʠ ʟ 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʧʦʪʦʯʥʠʡ ʨʽʢ, ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʫʪʨʠʤʘʥʥʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʥʦʾ ʩʪʘʥʮʽʾ 1-ʪʠʧʫ, 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʩʪʨʫʢʪʘʞʽʚ ʟ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʨʦʟʨʦʙʢʫ ʽʥʩʪʨʫʢʮʽʡ ʱʦʜʦ ʜʽʡ ʫ 

ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ, ʩʧʽʚʧʨʘʮʶ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ɼʉʅʉ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ.  

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ 

ʨʦʟôʷʩʥʶʚʘʣʴʥʦʾ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ (ʣʝʢʮʽʾ, ʙʝʩʽʜʠ ʟ ʥʘʩʝʣʝʥʥʷʤ ʽ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʥʘʛʣʷʜʥʘ 

ʘʛʽʪʘʮʽʷ, ʙʽʛ-ʙʦʨʜʠ, ʧʨʦʬʽʣʘʢʪʠʯʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʘ ʨʦʙʦʪʘ (ʨʫʙʢʠ ʩʪʘʨʠʭ ʽ ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ, 



55 

 

ʩʘʥʽʪʘʨʥʘ ʨʫʙʢʘ ʬʦʨʤʫʻ ʧʦʞʝʞʦʙʝʟʧʝʯʥʽ ʣʽʩʦʩʪʘʥʠ) ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʾʭ ʧʨʦʚʝʜʝʥʥʷʤ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. 

ʇʣʘʥʫʚʘʥʥʷ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʧʦʞʝʞʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʙʘʨôʻʨʽʚ (ʦʙʣʘʰʪʫʚʘʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʨʦʟʨʠʚʽʚ ʰʠʨʠʥʦʶ 

ʥʝ ʤʝʥʰʝ 10-20 ʤ ʽ ʛʘʣʷʚʠʥ, ʣʽʩʦʚʠʭ ʜʦʨʽʛ, ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʩʤʫʛ ʰʠʨʠʥʦʶ ʥʝ ʤʝʥʰʝ 1,4 ʤ), 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʦʯʠʱʝʥʥʷ ʤʽʩʮʴ ʨʫʙʦʢ.  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʭʦʨʦʥʠ ʣʽʩʫ ʚʽʜ ʧʦʞʝʞ ʪʘ ʚʠʷʚʣʝʥʥʷ ʣʽʩʦʧʦʨʫʰʝʥʴ, ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʨʦʙʽʪ ʪʝʨʠʪʦʨʽʷ ʣʽʩʛʦʩʧʫ ʧʦʜʽʣʝʥʘ ʥʘ 9 ʤʘʡʩʪʝʨʩʴʢʠʭ 

ʜʽʣʴʥʠʮʴ ʪʘ 54 ʤʘʡʩʪʝʨʩʴʢʽ ʦʙʭʦʜʠ. 

ʂʝʨʽʚʥʠʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʢʝʨʽʚʥʠʢʘʤʠ ʣʽʩʥʠʮʪʚ ʽ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʃʇʉ ʚ 

ʫʩʪʘʥʦʚʣʝʥʽ ʪʝʨʤʽʥʠ ʨʦʟʨʦʙʣʷʶʪʴ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ 

ʢʦʥʪʨʦʣʶʶʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɼʉʅʉ ʚ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ.  

ɺ ʧʨʦʮʝʩʽ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʨʛʘʥʠ ɼʉʅʉ ʧʦʛʦʜʞʫʶʪʴ ʧʨʦʛʨʘʤʫ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʣʽʩʽʚʥʠʢʽʚ ʟ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʢʪʘʞʽʚ.  

ʆʨʛʘʥʽʟʘʮʽʷ ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ, ʽʥʩʪʨʫʢʪʘʞʽʚ ʪʘ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʟ 

ʧʠʪʘʥʴ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʢʝʨʽʚʥʠʢʘ ʣʽʩʛʦʩʧʫ, ʘ ʚ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ 

(ʣʽʩʥʠʮʪʚʘʭ ʪʦʱʦ) ī ʥʘ ʢʝʨʽʚʥʠʢʽʚ ʣʽʩʥʠʮʪʚ. 

ɼʦʧʫʩʢ ʜʦ ʨʦʙʦʪʠ ʦʩʽʙ, ʷʢʽ ʥʝ ʧʨʦʡʰʣʠ ʥʘʚʯʘʥʥʷ, ʽʥʩʪʨʫʢʪʘʞʫ ʽ ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ ʟ ʧʠʪʘʥʴ 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʛʦʩʧʽ ʟʘʙʦʨʦʥʷʻʪʴʩʷ. ʋʯʘʩʪʴ ʫ ʥʘʚʯʘʥʥʽ ʙʝʨʫʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʃʇʉ 

ʣʽʩʛʦʩʧʫ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʜʦʙʨʦʚʽʣʴʥʦʾ ʧʦʞʝʞʥʦʾ ʜʨʫʞʠʥʠ ʣʽʩʥʠʮʪʚ ʪʘ ʧʽʜʨʦʟʜʽʣʠ ɼʉʅʉ ʫ 

ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ. ɻʨʘʬʽʢ ʥʘʚʯʘʥʥʷ ʪʘ ʢʨʘʪʥʽʩʪʴ ʾʭ ʧʨʦʚʝʜʝʥʥʷ ʫʟʛʦʜʞʫʻʪʴʩʷ ʚ ʢʦʞʥʦʤʫ 

ʣʽʩʥʠʮʪʚʽ. ɺ ʧʝʨʽʦʜ ʩʧʝʮʽʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʙʦʚôʷʟʢʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʛʦʪʦʚʥʦʩʪʽ ʧʦʞʝʞʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʣʽʩʦʚʠʭ ʧʦʞʝʞ.  

ɿʜʝʙʽʣʴʰʦʛʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʧʝʨʽʦʜʫ ʃʇʉ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʦʨʛʘʥʘʤʠ 

ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ɼʉʅʉ ʨʦʟʨʦʙʣʷʻ ʽ ʟʘʪʚʝʨʜʞʫʻ ʽʥʩʪʨʫʢʮʽʾ ʱʦʜʦ ʚʠʤʦʛ 

ʙʝʟʧʝʢʠ ʧʨʠ ʛʘʩʽʥʥʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʪʘ ʧʣʘʥ ʜʽʾ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʟʘʭʦʜʽʚ ʧʦ ʟʘʭʠʩʪʫ ʣʽʩʦʚʠʭ 

ʪʝʨʠʪʦʨʽʡ, ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʥʘʚʯʘʥʥʷ ʚʦʜʽʾʚ ʧʦʞʝʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʦʞʝʞʥʦ-ʥʝʙʝʟʧʝʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʨʦʚʦʜʷʪʴʩʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʧʨʦʪʠʧʦʞʝʞʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʽʚ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʧʨʠ ʟʙʠʨʘʥʥʽ ʚʨʦʞʘʾʚ. 

ɸʛʽʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʚ ʧʦʞʝʞʥʦ-ʥʝʙʝʟʧʝʯʥʠʡ ʧʝʨʽʦʜ ʪʘ ʤʘʻ 

ʨʽʟʥʽ ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ.  

ɿʘʚʜʷʢʠ ʬʽʥʘʥʩʫʚʘʥʥʶ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʟʘʭʦʜʽʚ ʙʽʣʷ ʛʦʣʦʚʥʠʭ ʜʦʨʽʛ ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʙʦʨʦʥʥʽ ʽ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʽ ʟʥʘʢʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʩʪʝʨʠ ʽ ʙʽʣ-ʙʦʨʜʠ, ʦʙʣʘʜʥʘʥʦ ʤʽʩʮʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ 
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ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʚʝʜʝʥʦ ʟʫʩʪʨʽʯʽ, ʣʝʢʮʽʾ ʪʘ ʙʝʩʽʜʠ ʟ ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ ʧʨʦ ʟʘʙʦʨʦʥʫ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʣʽʩʽ ʽ ʨʦʟʧʘʣʶʚʘʥʥʷ ʚʦʛʥʶ ʧʦʟʘ ʤʝʞʘʤʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʟ ʘʛʨʘʨʽʷʤʠ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤʠ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʽ ʾʭ ʥʘʩʣʽʜʢʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʧʫʩʢʫ ʚʽʜʝʦʙʣʦʛʽʚ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʜʦʪʨʠʤʘʥʥʷ 

ʇʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʪʘ ʟʙʠʨʘʥʥʽ 

ʚʨʦʞʘʾʚ. 

ɺʘʞʣʠʚʠʤ ʧʨʦʮʝʩʦʤ ʱʦʜʦ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʛʦʩʧʽ ʻ ʧʨʦʚʝʜʝʥʥʷ 

ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʽ ʦʭʦʨʦʥʥʠʭ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʟʘʭʦʜʽʚ.  

ʑʦʨʽʯʥʦ ʫ ʣʽʩʛʦʩʧʽ ʟʜʽʡʩʥʶʶʪʴ ʨʦʙʦʪʠ ʧʦ ʣʽʢʚʽʜʘʮʽʾ ʟʘʭʘʨʘʱʝʥʦʩʪʽ ʣʽʩʦʚʠʭ ʪʝʨʠʪʦʨʽʡ 

ʪʘ ʥʘʩʘʜʞʝʥʴ, ʩʪʚʦʨʶʶʪʴ ʰʪʫʯʥʽ ʧʝʨʝʰʢʦʜʠ, ʦʙʣʘʜʥʫʶʪʴ ʤʽʩʮʷ ʙʽʣʷ ʚʦʜʦʡʤʠʱ ʜʣʷ ʟʘʙʦʨʫ 

ʚʦʜʠ.  

ɸʥʘʣʽʟʫʶʯʠ ʦʙʤʝʞʫʚʘʣʴʥʽ ʧʨʦʪʠʧʦʞʝʞʥʽ ʟʘʭʦʜʠ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʘʮʽʚʥʠʢʘʤʠ 

ʣʽʩʛʦʩʧʫ ʦʙʣʘʰʪʦʚʘʥʦ 350 ʢʤ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʩʤʫʛ, ʘ ʫ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʟʘʧʣʘʥʦʚʘʥʦ ʩʪʚʦʨʠʪʠ 

ʱʝ 175 ʢʤ ʚʟʜʦʚʞ ʜʦʨʽʛ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʷʢʽ ʤʝʞʫʶʪʴ ʟ ʣʽʩʦʚʠʤʠ ʤʘʩʠʚʘʤʠ, 

ʦʩʦʙʣʠʚʦ ʤʦʣʦʜʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ.  

ɼʣʷ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʧʨʘʮʽʚʥʠʢʠ ʣʽʩʦʚʽ ʧʦʞʝʞʥʽ ʩʪʘʥʮʽʾ ʥʘʙʠʨʘʶʪʴ ʚʦʜʫ ʽʟ 

ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʚʦʜʦʡʤ, ʷʢʽ ʦʙʣʘʜʥʘʥʽ ʧʽʨʩʘʤʠ ʜʣʷ ʟʨʫʯʥʦʛʦ ʧʽʜôʾʟʜʫ ʧʦʞʝʞʥʠʭ ʤʘʰʠʥ. ɼʣʷ 

ʧʨʘʮʽʚʥʠʢʠ ʃʇʉ ʟʘʢʫʧʣʝʥʦ ʧʝʨʝʥʦʩʥʽ ʨʘʜʽʦʩʪʘʥʮʽʾ ʪʘ ʨʘʥʮʝʚʽ ʣʽʩʦʚʽ ʚʦʛʥʝʛʘʩʥʠʢʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʣʽʩʥʠʮʪʚ ʧʨʦʪʠʧʦʞʝʞʥʠʤʠ ʟʘʩʦʙʘʤʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʢʝʨʽʚʥʠʮʪʚʦ ʣʽʩʛʦʩʧʫ ʟʜʽʡʩʥʶʻ ʟʘʢʫʧʽʚʣʶ ʟʘʩʦʙʽʚ ʚʠʷʚʣʝʥʥʷ ʽ ʣʽʢʚʽʜʘʮʽʾ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ, ʦʨʛʘʥʽʟʦʚʫʻ ʨʝʤʦʥʪ ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʩʧʦʨʫʜ, ʧʫʥʢʪʽʚ ʩʢʫʧʯʝʥʥʷ ʽʥʚʝʥʪʘʨʶ. 

ʇʨʦʪʝ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʤʝʥʰʘ, ʥʽʞ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ. 

ɼʣʷ ʣʽʢʚʽʜʘʮʽʾ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ ʚ ʥʘʷʚʥʦʩʪʽ ʧʦʞʝʞʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʙʦʨʪʦʚʽ 

ʤʘʰʠʥʠ, ʤʦʪʦʮʠʢʣʠ, ʢʦʣʽʩʥʽ ʪʨʘʢʪʦʨʠ ʟ ʧʣʫʛʘʤʠ ʇʂʃ-70, ʧʦʞʝʞʥʽ ʮʠʩʪʝʨʥʠ  ʪʘ ʧʦʞʝʞʥʠʡ 

ʽʥʚʝʥʪʘʨ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʃʇʉ ʪʘ ʧʦʞʝʞʥʦʾ 

ʦʭʦʨʦʥʠ ʩʧʝʮʽʘʣʴʥʠʤ ʦʜʷʛʦʤ ʪʘ ʧʨʦʪʠʧʦʞʝʞʥʠʤ ʽʥʚʝʥʪʘʨʝʤ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʛʦʩʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʤʦʜʝʨʥʽʟʘʮʽʷ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʘʩʦʙʽʚ ʧʦʞʝʞʦʛʘʩʽʥʥʷ. 

ɼʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ʃʇʉ ʚʩʪʘʥʦʚʣʝʥʽ 2 ï 

ʧʦʞʝʞʥʦ-ʩʧʦʩʪʝʨʝʞʥʽ ʚʝʞʽ, ʷʢʽ ʦʙʣʘʜʥʘʥʽ ʪʝʣʝʚʽʟʽʡʥʠʤʠ ʩʠʩʪʝʤʘ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʣʽʩʦʚʠʤʠ ʤʘʩʠʚʘʤʠ ʪʘ ʨʘʜʽʦʩʪʘʥʮʽʷʤʠ. ɺʽʜʝʦʢʘʤʝʨʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʚʠʩʦʪʽ 48 ʤ, ʨʘʜʽʫʩ ʦʛʣʷʜʫ 

ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 50 ʢʤ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟ ʚʽʜʝʦʢʘʤʝʨ 

ʧʦʪʨʘʧʣʷʻ ʥʘ ʩʧʦʩʪʝʨʝʞʥʠʡ ʧʫʥʢʪ ʣʽʩʥʠʮʪʚʘ, ʽ ʱʦʜʝʥʥʦ ʧʦʞʝʞʥʽ ʯʝʨʛʦʚʽ ʧʨʦʚʦʜʷʪʴ 

ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʣʽʩʦʚʠʤʠ ʤʘʩʠʚʘʤʠ.  

ʃʽʩʦʚʘ ʦʭʦʨʦʥʘ ʟʘʚʜʷʢʠ ʩʧʦʩʪʝʨʝʞʥʦʤʫ ʧʫʥʢʪʫ ʮʽʣʦʜʦʙʦʚʦ ʚ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʡ 

ʧʝʨʽʦʜ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʚôʷʟʢʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʦʙʽʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
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ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʰʚʠʜʢʦ ʚʠʷʚʠʪʠ ʤʽʩʮʝ ʣʦʢʘʣʽʟʘʮʽʾ ʥʘʡʤʝʥʰʦʛʦ ʟʘʜʠʤʣʝʥʥʷ ʘʙʦ 

ʟʘʛʦʨʘʥʥʷ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʽ ʟ ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʽ ʚʯʘʩʥʦ 

ʧʦʛʘʩʠʪʠ ʤʽʩʮʝ ʟʘʛʦʨʘʥʥʷ. ʂʝʨʽʚʥʠʢʠ ʣʽʩʥʠʮʪʚ ʚ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʡ ʧʝʨʽʦʜ ʦʨʛʘʥʽʟʦʚʫʶʪʴ 

ʮʽʣʦʜʦʙʦʚʝ ʯʝʨʛʫʚʘʥʥʷ ʽ ʧʘʪʨʫʣʶʚʘʥʥʷ ʣʽʩʦʚʠʭ ʪʝʨʠʪʦʨʽʡ.  

ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʩʠʣʶʻ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʽ ʪʘ 

ʦʙʤʝʞʫʚʘʣʴʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʱʦʜʦ ʦʭʦʨʦʥʠ ʣʽʩʫ ʚʽʜ ʧʦʞʝʞ ʽ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʧʨʦʪʠʧʦʞʝʞʥʽ ʟʘʭʦʜʠ, ʮʽʣʢʦʤ ʥʝ 

ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʣʽʩʛʦʩʧʽ ʯʝʨʝʟ ʧʝʚʥʽ ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ. ɺʘʨʪʦ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʯʘʩʪʢʦʚʦ ʥʝ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ 

ʪʠʤʯʘʩʦʚʫ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʬʘʭʽʚʮʽʚ ʜʣʷ ʛʘʩʽʥʥʷ ʧʦʞʝʞ, ʽ ʧʦʚʥʽʩʪʶ ʚʽʜ ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʢʨʘʾʥʠ. ɿʚʠʯʘʡʥʦ ʣʝʛʰʝ ʽ ʜʝʰʝʚʰʝ ʚʠʭʦʜʠʪʴ ʧʦʧʝʨʝʜʠʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ, ʥʽʞ ʟ ʥʝʶ ʙʦʨʦʪʠʩʷ ʪʘ ʣʽʢʚʽʜʫʚʘʪʠ ʦʩʝʨʝʜʢʠ ʣʦʢʘʣʽʟʘʮʽʾ ʟ 

ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ.  ɿʦʢʨʝʤʘ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʩʠʣʶʻ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʽ ʪʘ ʦʙʤʝʞʫʚʘʣʴʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ 

ʟʘʭʦʜʠ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʱʦʜʦ ʦʭʦʨʦʥʠ ʣʽʩʫ ʚʽʜ ʧʦʞʝʞ ʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ. ʇʨʦʪʝ, ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʧʨʦʪʠʧʦʞʝʞʥʽ ʟʘʭʦʜʠ ʮʽʣʢʦʤ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʣʽʩʛʦʩʧʽ ʯʝʨʝʟ 

ʧʝʚʥʽ ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʯʘʩʪʢʦʚʦ ʥʝ 

ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʪʠʤʯʘʩʦʚʫ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʨʦʬʝʩʽʡʥʠʭ ʬʘʭʽʚʮʽʚ ʜʣʷ ʛʘʩʽʥʥʷ ʧʦʞʝʞ, ʽ ʧʦʚʥʽʩʪʶ ʚʽʜ ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʢʨʘʾʥʠ.  
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1-2 ɹʝʨʝʞʘʥʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʦ ʪʘ ʧʦʨʽʚʥʷʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ʞʦʣʫʜʷ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ, ʟʽʙʨʘʥʦʛʦ ʚ ʨʽʟʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɻʫʮʫʣʴʱʠʥʘè ʫ 

ʨʽʟʥʽ ʨʦʢʠ ʧʣʦʜʦʥʦʰʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʥʘʩʽʥʥʷ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʱʦ ʜʦʩʪʠʛʣʦ ʫ 

ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʪʘ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ 2020 ï 2022 ʨʦʢʽʚ. 

ɺ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʦʧʠʩ ʩʧʦʩʦʙʽʚ ʟʙʦʨʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʽʥʥʷ, ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ʪʦʱʦ, ʧʦʨʽʚʥʷʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʦʣʫʜʝʡ ʨʽʟʥʠʭ ʨʦʢʽʚ ʟʙʦʨʫ ʪʘ ʤʽʩʮʴ 

ʟʨʦʩʪʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʫʙ ʟʚʠʯʘʡʥʠʡ, ʞʦʣʫʜʴ, ʣʽʩʦʚʝ ʥʘʩʽʥʥʠʮʪʚʦ, ʧʦʩʽʚʥʘ ʷʢʽʩʪʴ ʥʘʩʽʥʥʷ. 

Abstract. The characteristics of the sowing qualities of the common oak acorn, collected in 

different stands of the National Nature Park "Hutsulshchyna" in different years of fruiting, were 

studied and compared. The object of research was the seeds of common oak, which reached in 

different places and conditions of growth during 2020-2022. 

The work describes methods of collecting and studying seeds, methods of determining their 

sowing qualities, etc., and compares the characteristics of acorns from different years of collection 

and places of growth. 

Key words: common oak, acorn, forest seed production, sowing quality of seeds. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʠʪʘʥʥʶ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʘʛʦʪʽʚʣʽ, ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʥʘʩʽʥʥʷ 

ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʧʨʘʮʽʚʥʠʢʠ ʣʽʩʫ ʟʘʚʞʜʠ ʧʨʠʜʽʣʷʣʠ ʚʝʣʠʯʝʟʥʫ ʫʚʘʛʫ. ʋ ʅʽʤʝʯʯʽʥʽ, ɼʘʥʽʾ, ɸʚʩʪʨʽʾ 

ʪʘ ʽʥʰʽʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʣʽʩʽʚʥʠʢʠ ʱʝ ʫ ʩʝʨʝʜʥʽ ʚʽʢʠ ʟʨʦʟʫʤʽʣʠ ʚʘʞʣʠʚʽʩʪʴ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʥʘʩʘʜʞʝʥʥʷ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʣʽʩʦʥʘʩʽʥʥʝʚʦʾ ʩʧʨʘʚʠ 

ʫ ɭʚʨʦʧʽ ʘʢʪʠʚʽʟʫʚʘʚʩʷ ʨʘʟʦʤ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʧʝʨʰʠʭ ʥʘʩʽʥʥʠʮʴʢʠʭ ʬʽʨʤ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

XVII ɯ ʩʪ. ɺ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʥʷ ʨʦʟʩʘʜʥʠʢʽʚ ʪʘ ʪʦʨʛʽʚʣʷ ʣʽʩʦʚʠʤ ʥʘʩʽʥʥʷʤ ʧʦʯʘʣʦʩʷ ʚ ʧʝʨʰʽ ʨʦʢʠ 

XIX  ʩʪ [3]. 

ɿʘʨʘʟ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʣʽʩʦʚʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʙʝʟʧʝʯʫʻ 

ʨʦʟʛʘʣʫʞʝʥʘ ʤʝʨʝʞʘ ʨʦʟʩʘʜʥʠʢʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ (ʚʽʜ ʪʠʤʯʘʩʦʚʠʭ ʜʦ ʙʘʟʠʩʥʠʭ), ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʧʦ 

ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. ʃʽʩʦʥʘʩʽʥʥʘ ʩʧʨʘʚʘ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʦʙʦʪʠ 

ʨʦʟʩʘʜʥʠʢʽʚ. ʉʫʯʘʩʥʽ ʨʦʟʩʘʜʥʠʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʷʢ ʧʨʘʚʠʣʦ, ʥʘʩʽʥʥʷʤ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʪʦʙ-ʪʦ, ʟʘʛʦʪʦʚʣʝʥʠʤ ʚ ʢʨʘʱʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʛʝʥʝʪʠʯʥʠʭ ʨʝʟʝʨʚʘʪʘʭ, ʥʘʩʽʥʥʠʭ 
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ʜʽʣʷʥʢʘʭ ʯʠ ʧʣʘʥʪʘʮʽʷʭ. ɺ ʋʢʨʘʾʥʽ (ʷʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʽʥʰʽʭ ʜʝʨʞʘʚ) ʩʪʚʦʨʝʥʘ ʩʧʝʮʽʘʣʴʥʘ 

ʣʽʩʦʥʘʩʽʥʥʝʚʘ ʽʥʩʧʝʢʮʽʷ, ʟʘʚʜʘʥʥʷʤ ʷʢʦʾ ʻ ʨʝʪʝʣʴʥʝ ʩʪʝʞʝʥʥʷ ʟʘ ʷʢʽʩʪʶ ʥʘʩʽʥʥʷ ʚʠʜʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [2, 5]. 

ʄʝʪʦʜʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ ʻ ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʣʽʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʠʥʮʠʧʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʮʽʣʦʤʫ [2, 4, 6]. ʈʠʥʢʦʚʽ ʤʝʭʘʥʽʟʤʠ, ʱʦ ʜʽʶʪʴ ʫ 

ʣʽʩʦʚʦʤʫ ʩʝʢʪʦʨʽ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʣʽʪʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʬʦʨʤʫʚʘʣʠ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʷ ʷʢ ʜʦ ʪʦʚʘʨʫ, ʱʦ ʤʘʻ ʚʠʩʦʢʫ ʮʽʥʫ, ʘ ʟ ʽʥʰʦʛʦ ï ʷʢ ʜʦ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙ'ʻʢʪʘ, ʷʢʠʡ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽ ʚ ʢʽʥʮʝʚʦʤʫ 

ʧʽʜʩʫʤʢʫ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʩʘʜʞʝʥʴ.  

ʊʝʨʠʪʦʨʽʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɻʫʮʫʣʴʱʠʥʘè ʣʝʞʠʪʴ ʫ 

ɻʽʨʩʴʢʦʢʘʨʧʘʪʩʴʢʦʤʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʦʢʨʫʟʽ. ʊʝʨʠʪʦʨʽʷ ʦʢʨʫʛʫ ʟʘʡʤʘʻ ʙʣʠʟʴʢʦ 50% ʧʣʦʱʽ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʄʝʞʽ ʦʢʨʫʛʫ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʘʨʝʘʣʦʤ ʙʫʢʦʚʠʭ, ʙʫʢʦʚʦ-ʷʣʠʮʝʚʠʭ, ʙʫʢʦʚʦ-

ʩʤʝʨʝʢʦʚʠʭ ʪʘ ʩʤʝʨʝʢʦʚʠʭ ʣʽʩʽʚ.  

ɿʘ ʩʪʫʧʝʥʝʤ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʚ ʦʢʨʫʟʽ ʧʝʨʝʚʘʞʘʶʪʴ ʚʦʣʦʛʽ ʛʨʫʜʠ ʽ ʩʫʛʨʫʜʠ (ʙʫʯʠʥʠ, 

ʩʤʝʨʝʯʠʥʠ, ʩʫʩʤʝʨʝʯʠʥʠ ʟ ʜʦʤʽʰʢʦʶ ʷʣʠʮʽ). ʋ ʥʘʩʘʜʞʝʥʥʷʭ ʧʨʦʨʦʩʪʘʶʪʴ ʪʘʢʦʞ ʚôʷʟ ʛʽʨʩʴʢʠʡ, 

ʷʚʽʨ, ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʷʩʝʥ, ʯʝʨʝʰʥʷ, ʛʨʘʙ, ʦʩʠʢʘ, ʙʝʨʝʟʘ. ɼʝʨʝʚʦʩʪʘʥʠ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ɯ-ɯʘ ʙʦʥʽʪʝʪʽʚ, ʨʽʜʰʝ ɯɯ. ʋ ʧʝʨʝʜʛʽʨʨʷʭ ʪʫʪ ʧʨʠʩʫʪʥʽ ʪʘʢʦʞ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ 

ʜʽʙʨʦʚʠ, ʷʢʽʩʪʴ ʧʣʦʜʦʥʦʰʝʥʥʷ ʷʢʠʭ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʢʨʘʱʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ 

ʜʫʙʘ, ʧʝʨʝʚʽʜ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʟʘʛʦʪʽʚʣʽ ʥʘ ʥʘʫʢʦʚʫ ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʽʡʥʫ ʦʩʥʦʚʫ [1]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʜʦʙʨʦʷʢʽʩʥʦʩʪʽ ʪʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʞʦʣʫʜʷ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʢʽʚ ʜʦʟʨʽʚʘʥʥʷ ʪʘ ʤʽʩʮʴ ʟʙʦʨʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʭʦʞʽʩʪʴ ʽ ʝʥʝʨʛʽʶ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʦʨʦʱʫʚʘʥʥʷʤ ʡʦʛʦ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʩʪʘʥʜʘʨʪʦʤ 

ʜʣʷ ʢʦʞʥʦʾ ʢʫʣʴʪʫʨʠ. ɽʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ ̒  ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ. 

ʅʘʩʽʥʥʷ ʟ ʚʠʩʦʢʦʶ ʝʥʝʨʛʽʻʶ ʧʨʦʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦ ʪʘ ʜʨʫʞʥʦ ʧʨʦʨʦʩʪʘʻ, ʘ ʨʦʩʣʠʥʠ, ʱʦ ʥʘʨʦʜʞʫʶʪʴʩʷ ʟ 

ʥʴʦʛʦ, ʢʨʘʱʝ ʨʦʩʪʫʪʴ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʨʽʜʰʝ ʚʨʘʞʘʶʪʴʩʷ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʧʦʰʢʦʜʞʫʶʪʴʩʷ 

ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ. ʅʘʩʽʥʥʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʝʥʝʨʛʽʻʶ ʧʨʦʨʦʩʪʘʥʥʷ ʟʘʚʞʜʠ ʚʦʣʦʜʽʻ ʚʠʩʦʢʦʶ 

ʧʦʣʴʦʚʦʶ ʩʭʦʞʽʩʪʶ. 

ɾʦʣʫʜʽ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʩʣʽʜ ʢʨʘʱʝ ʚʩʴʦʛʦ ʟʙʠʨʘʪʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʭ ʤʘʩʦʚʦʛʦ ʦʧʘʜʘʥʥʷ 

ʫ ʚʝʨʝʩʥʽ-ʞʦʚʪʥʽ. ɿʘʥʘʜʪʦ ʪʨʠʚʘʣʝ ʧʝʨʝʙʫʚʘʥʥʷ ʞʦʣʫʜʷ ʧʽʜ ʜʝʨʝʚʦʤ ʚʠʢʣʠʢʘʻ ʧʦʯʘʪʦʢ ʾʭ 

ʧʨʦʨʦʩʪʘʥʥʷ, ʱʦ ʻ ʥʝʙʘʞʘʥʠʤ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ: 

- ʧʘʨʦʩʪʢʠ ʤʝʭʘʥʽʯʥʦ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ; 

- ʧʘʨʦʩʪʢʠ ʚʠʤʝʨʟʘʶʪʴ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʟʘ ʤʽʥʫʩʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ; 

- ʧʘʨʦʩʪʢʠ ʻ ʤʽʩʮʝʤ ʧʨʦʥʠʢʥʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽʥʬʝʢʮʽʡ. 
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ʊʦʤʫ ʱʦʡʥʦ ʟʽʙʨʘʥʽ ʞʦʣʫʜʽ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʽʪ ʟ ʧʽʜʛʦʪʦʚʢʠ ʾʭ ʜʦ ʟʙʝʨʽʛʘʥʥʷ, 

ʧʦʤʽʱʘʶʪʴ ʟ ʤʝʪʦʶ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʦʨʦʩʪʘʥʥʷ ʫ ʭʦʣʦʜʠʣʴʥʽ ʢʘʤʝʨʠ, ʚ ʷʢʠʭ ʾʭ 

ʚʠʪʨʠʤʫʶʪʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʙʽʣʷ 0ÁC ʤʽʥʽʤʫʤ 2 ʛʦʜʠʥʠ. 

ʇʽʩʣʷ ʟʙʦʨʫ ʩʠʨʦʚʠʥʫ ʞʦʣʫʜʷ ʚʨʫʯʥʫ ʦʯʠʱʫʶʪʴ ʚʽʜ ʜʦʤʽʰʦʢ ʽ ʩʤʽʪʪʷ. ʅʘʩʪʫʧʥʠʤ 

ʢʨʦʢʦʤ ʻ ʥʘʤʦʯʫʚʘʥʥʷ ʞʦʣʫʜʽʚ, ʘʙʦ ʪʘʢ ʟʚʘʥʘ ʬʣʦʪʘʮʽʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʙʠʨʘʶʪʴ ʧʦʨʦʞʥʽ ʪʘ 

ʫʰʢʦʜʞʝʥʽ ʰʢʽʜʥʠʢʘʤʠ ʞʦʣʫʜʽ, ʷʢʽ ʩʧʣʠʚʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ, ʘ ʟʜʦʨʦʚʽ ʞʦʣʫʜʽ ʪʦʥʫʪʴ.  

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ʞʦʣʫʜʷ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚʠʟʥʘʯʘʣʠ ʧʦʢʘʟʥʠʢʠ 

ʜʦʙʨʦʷʢʽʩʥʦʩʪʽ, ʯʠʩʪʦʪʠ ʽ ʤʘʩʠ 1000 ʰʪʫʢ ʜʣʷ ʧʘʨʪʽʡ ʥʘʩʽʥʥʷ, ʟʽʙʨʘʥʠʭ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʩʝʟʦʥʽʚ 

(ʚʦʩʝʥʠ 2020, 2021 ʪʘ 2022 ʨʦʢʽʚ) ʟ ʨʽʟʥʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʴ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɻʫʮʫʣʴʱʠʥʘè: ʂʦʩʽʚʩʴʢʦʛʦ ʪʘ ʐʝʰʦʨʩʴʢʦʛʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʚʽʜʜʽʣʝʥʴ (ʇʅɼɺ), ʂʦʩʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʬʽʣʽʾ 

çʂʫʪʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʪʘ ʈʦʞʥʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʂʦʩʽʚʩʴʢʦʛʦ ʈʇ çʈʘʡʘʛʨʦʣʽʩè. 

ɺʠʟʥʘʯʘʣʠ ʧʦʢʘʟʥʠʢʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ.  

ʇʦʢʘʟʥʠʢʠ ʟ ʣʽʩʽʚ ʢʦʞʥʦʛʦ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʫʩʝʨʝʜʥʶʚʘʣʠʩʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʩʧʽʚʩʪʘʚʥʠʭ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪʠ ʚʤʽʱʝʥʦ ʫ ʪʘʙʣʠʮʷʭ 1 - 3. 

 

ʊʘʙʣʠʮʷ 1 -  ɼʦʙʨʦʷʢʽʩʥʽʩʪʴ ʥʘʩʽʥʥʷ ʞʦʣʫʜʷ ʧʦ ʨʦʢʘʭ ʽ ʤʽʩʮʷʭ ʟʙʦʨʫ 

 

 

ʈʽʢ ʟʙʦʨʫ 

ɼʦʙʨʦʷʢʽʩʥʽʩʪʴ ʥʘʩʽʥʥʷ 

ʂʦʩʽʚʩʴʢʝ ʇʅɼɺ ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè 

ʐʝʰʦʨʩʴʢʝ 

ʇʅɼɺ ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè 

ʂʦʩʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ 

ʬʽʣʽʾ çʂʫʪʩʴʢʝ ʃɻè 

ʈʦʞʥʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ 

ʂʦʩʽʚʩʴʢʦʛʦ ʈʇ 

çʈʘʡʘʛʨʦʣʽʩè 

1 2 3 4 5 

2020 88,35 81,16 89,49 87,69 

2021 91,80 85,63 86,32 89,36 

2022 80,56 75,63 75,42 79,00 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʊʘʙʣʠʮʷ 2 - ʄʘʩʘ 1000 ʰʪʫʢ ʞʦʣʫʜʷ ʧʦ ʨʦʢʘʭ ʟ ʨʽʟʥʠʭ ʤʽʩʮʴ ʟʙʦʨʫ 

 

 

ʈʽʢ ʟʙʦʨʫ 

ʄʘʩʘ 1000 ʰʪʫʢ ʞʦʣʫʜʷ 

ʂʦʩʽʚʩʴʢʝ 

ʇʅɼɺ ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè 

ʐʝʰʦʨʩʴʢʝ ʇʅɼɺ 

ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè 

ʂʦʩʽʚʩʴʢʝ 

ʣʽʩʥʠʮʪʚʦ ʬʽʣʽʾ 

çʂʫʪʩʴʢʝ ʃɻè 

ʈʦʞʥʽʚʩʴʢʝ 

ʣʽʩʥʠʮʪʚʦ 

ʂʦʩʽʚʩʴʢʦʛʦ ʈʇ 

çʈʘʡʘʛʨʦʣʽʩè 

1 2 3 4 5 

2020 6016 6317 5877 5289 

2021 5599 5452 5125 5481 

2022 5508 5010 4893 5064 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ  
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ʊʘʙʣʠʮʷ 3 - ʇʦʢʘʟʥʠʢʠ ʯʠʩʪʦʪʠ ʥʘʩʽʥʥʷ ʜʫʙʘ 

 

 

ʈʽʢ ʟʙʦʨʫ 

ʏʠʩʪʦʪʘ ʞʦʣʫʜʷ 

ʂʦʩʽʚʩʴʢʝ ʇʅɼɺ 

ʅʇʇ 

çɻʫʮʫʣʴʱʠʥʘè 

ʐʝʰʦʨʩʴʢʝ ʇʅɼɺ 

ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè 

ʂʦʩʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ 

ʬʽʣʽʾ çʂʫʪʩʴʢʝ ʃɻè 

ʈʦʞʥʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ 

ʂʦʩʽʚʩʴʢʦʛʦ ʈʇ 

çʈʘʡʘʛʨʦʣʽʩè 

1 2 3 4 5 

2020 
98,7 99,0 98,7 98,2 

2021 99,2 98,6 98,6 98,9 

2022 
98,4 99,0 998,7 98,8 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

ɿ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʥʠʢʘʻ, ʱʦ ʧʦʢʘʟʥʠʢ ʯʠʩʪʦʪʠ ʧʨʦʙʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦ 

ʧʘʨʪʽʷʭ ʽ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 100 %. 

ʈʽʟʥʠʮʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʙʨʦʷʢʽʩʥʦʩʪʽ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʤʽʥʽʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ. ɸʥʘʣʽʟʫʶʯʽ ʜʘʥʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʛʦʜʥʽ 

ʫʤʦʚʠ ʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʞʦʣʫʜʽʚ: ʘʜʞʝ ʞʦʣʫʜʽ, ʟʽʙʨʘʥʽ ʫ ʥʝʟʚʠʯʘʡʥʦ 

ʩʧʝʢʦʪʥʦʤʫ 2021 ʨʦʮʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʝʱʦ ʢʨʘʱʫ ʜʦʙʨʦʷʢʽʩʥʽʩʪʴ ʧʦ ʫʩʽʭ ʤʽʩʮʷʭ ʟʙʦʨʫ.  

ɺʝʣʠʢʽ ʨʦʟʙʽʞʥʦʩʪʽ, ʥʘʪʦʤʽʩʪʴ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʤʽʞ ʧʘʨʪʽʷʤʠ ʧʦ ʤʘʩʽ, ʧʨʠʯʦʤʫ ʽ ʪʫʪ ʪʘʢ 

ʩʘʤʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʪʨʝʥʜ ʫ ʟʥʠʞʝʥʥʽ ʯʠ ʧʽʜʥʷʪʪʽ ʤʘʩʠ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʪʘʢʦʞ 

ʧʨʦ ʚʧʣʠʚ ʟʘʛʘʣʴʥʦʛʦ ʜʣʷ ʫʩʽʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʬʘʢʪʦʨʘ, ʩʢʦʨʰʝ ʟʘ ʚʩʝ ï ʢʣʽʤʘʪʠʯʥʦʛʦ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʉʫʯʘʩʥʝ ʣʽʩʦʚʝ ʽ ʩʘʜʦʚʦ-

ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʝʤʠʩʣʠʤʝ ʙʝʟ ʨʦʟʚʠʪʢʫ ʥʘʩʽʥʥʝʚʦʾ ʩʧʨʘʚʠ ʪʘ ʧʝʨʝʚʝʜʝʥʥʷ ʾʾ ʥʘ 

ʛʝʥʝʪʠʢʦ-ʩʝʣʝʢʮʽʡʥʫ ʦʩʥʦʚʫ. ʋ ʪʦʡ ʞʝ ʞ ʯʘʩ, ʩʪʘʥ ʣʽʩʦʥʘʩʽʥʦʾ, ʣʽʩʦʢʫʣʴʪʫʨʥʦʾ ʪʘ 

ʣʽʩʦʨʦʟʩʘʜʥʠʮʴʢʦʾ ʩʧʨʘʚʠ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʥʝʛʘʡʥʠʭ ʧʨʦʛʨʘʤ ʽ ʚʪʽʣʝʥʥʷ 

ʟʘʭʦʜʽʚ ʟ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ. ʇʦʜʘʣʴʰʘ ʙʝʟʜʽʷʣʴʥʽʩʪʴ ʽ ʟʚʦʣʽʢʘʥʥʷ ʪʫʪ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʙʘʞʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʰʢʦʜ ʽ ʚʪʨʘʪ.  

ʃʽʩʦʚʝ ʥʘʩʽʥʥʠʮʪʚʦ ʚʠʤʘʛʘʻ ʚʽʜʨʦʜʞʝʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ 

ʨʦʟʙʫʜʦʚʠ ʣʽʩʦʥʘʩʽʥʥʝʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʉʣʽʜ ʥʝʛʘʡʥʦ ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʦʰʫʢʠ ʚʮʽʣʽʣʠʭ ʢʨʘʱʠʭ 

(ʧʣʶʩʦʚʠʭ) ʜʝʨʝʚ, ʦʬʦʨʤʣʝʥʥʷ ʾʭ ʧʘʩʧʦʨʪʽʚ ʪʘ ʚʟʷʪʪʷ ʧʽʜ ʜʝʨʞʘʚʥʫ ʦʭʦʨʦʥʫ. ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ 

ʟʘʚʝʨʰʠʪʠ ʪʘʢʦʞ ʩʝʣʝʢʮʽʡʥʫ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʫʩʽʭ ʣʽʩʽʚ ʋʢʨʘʾʥʠ. ʇʨʠʨʦʜʥʴʦ, ʱʦ ʚʠʨʽʰʘʣʴʥʘ 

ʨʦʣʴ ʫ ʦʭʦʨʦʥʽ ʪʘʢʠʭ ʝʣʽʪʥʠʭ ʜʝʨʝʚ ʪʘ ʛʝʥʦʬʦʥʜʫ ʣʽʩʽʚ ʟʘʛʘʣʦʤ ʥʘʣʝʞʠʪʴ ʪʝʨʠʪʦʨʽʷʤ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʪʘ ʜʝʨʞʣʽʩʛʦʩʧʘʤ ɼʇ çʃʽʩʠ ʋʢʨʘʾʥʠè, ʜʝ ʱʝ ʟʙʝʨʝʛʣʠʩʷ ʟʘʣʠʰʢʠ ʢʦʨʽʥʥʠʭ 

ʥʘʩʘʜʞʝʥʴ, ʧʨʘʣʽʩʽʚ ʽ ʜʝ ʟʘʙʦʨʦʥʝʥʘ ʾʭ ʚʠʨʫʙʢʘ. 

ʅʝʦʙʭʽʜʥʦ ʯʠʤʜʫʞ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʫ ʣʽʩʦʢʫʣʴʪʫʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʩʽʥʥʷ ʧʽʜʚʠʱʝʥʦʛʦ 

ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʚʥʷ ʟ ʮʽʥʥʠʤʠ ʩʧʘʜʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʚʠʩʦʢʦʶ ʧʦʩʽʚʥʦʶ ʟʜʘʪʥʽʩʪʶ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʦʢʦʣʽʥʴ ʣʽʩʫ. ʉʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʾ 

ʣʽʩʦʥʘʩʽʥʥʦʾ ʙʘʟʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʥʷʭ ʛʝʥʝʪʠʢʠ, ʣʽʩʦʚʦʾ ʩʝʣʝʢʮʽʾ, ʩʦʨʪʦʚʦʛʦ 
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ʥʘʩʽʥʥʠʮʪʚʘ, ʬʽʟʽʦʣʦʛʽʾ, ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʛʝʥʝʪʠʯʥʦʾ ʽ ʢʣʽʪʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʙʦʪʘʥʽʢʠ. ʆʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʻ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʷʚʥʠʭ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ɼʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʚʝʜʝʥʥʷ 

ʣʽʩʦʚʦʛʦ ʪʘ ʩʘʜʦʚʦ-ʧʘʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʩʚʦʻʯʘʩʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʘʭ ʪʘ 

ʪʝʥʜʝʥʮʽʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʦ-ʧʦʣʽʧʰʝʥʦʛʦ ʥʘʩʽʥʥʷ ʡ ʟʘʣʫʯʝʥʥʷ ʥʦʚʽʪʥʴʦʛʦ ʜʦʩʚʽʜʫ ʫ 

ʚʣʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʤʘʛʘʻ ʚʠʚʯʝʥʥʷ ʩʚʽʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ ʞʦʣʫʜʷ, ʟʽʙʨʘʥʦʛʦ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ ʫ ʨʽʟʥʠʭ 

ʤʽʩʮʷʭ ʅʇʇ çɻʫʮʫʣʴʱʠʥʘè, ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʦʥʠ ʥʝ ʜʫʞʝ ʩʫʪʪʻʚʦ ʚʽʜʨʚʟʥʽʶʪʴʩʷ ʧʦʤʽʞ 

ʨʽʟʥʠʤʠ ʧʘʨʪʽʷʤʠ. ɿ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʩʽʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʩʽʥʥʷ ʜʫʙʘ ʙʽʣʴʰʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʦʢʫ, ʥʽʞ ʚʽʜ ʡʦʛʦ 

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ( ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʨʘʭʦʚʫʶʯʠ ʚʠʩʦʪʫ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ) ʧʦʭʦʜʞʝʥʥʷ.  
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ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʥʘʫʢʦʚʦ ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʨʦʥʽʚ, ʟôʷʩʦʚʘʥʦ 

ʧʦʪʝʥʮʽʘʣ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʧʃɸ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ-ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʦʛʽʯʥʠʭ ʨʦʙʽʪ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʧʽʣʦʪʥʠʡ ʣʽʪʘʣʴʥʠʡ ʘʧʘʨʘʪ, ʤʦʥʽʪʦʨʠʥʛ, ʩʬʝʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ,  

ʪʝʭʥʦʣʦʛʽʾ, ʦʟʝʣʝʥʝʥʥʷ, ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. 

Abstract. The article provides an analytical review of scientific and technical information 

regarding the possibilities and prospects of using unmanned aerial vehicles in various spheres of the 

national economy of Ukraine. The technological features of drones were analyzed, the potential and 

prospects of their use were clarified, and the advantages of using UAVs in comparison with 

traditional and classical methods of performing similar work were established. 

Keywords: unmanned aerial vehicle, monitoring, field of use, technologies, landscaping, 

forestry. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʥʘʰ ʯʘʩ, ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʭʦʜʠʪʴ 

ʰʘʣʝʥʠʤʠ ʪʝʤʧʘʤʠ. ʆʜʥʠʤ ʽʟ ʷʩʢʨʘʚʠʭ ʧʨʠʢʣʘʜʽʚ ʮʴʦʤʫ ʻ ʨʦʟʨʦʙʢʘ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ɹʇʃɸ) ʷʢʽ ʤʦʞʫʪʴ ʪʘ ʩʪʘʶʪʴ ʚʝʣʠʢʠʤ ʩʪʨʠʙʢʦʤ ʚ ʩʚʽʪʽ 

ʢʦʤʝʨʮʽʾ ʽ ʷʢ ʧʦʢʘʟʘʣʠ ʨʝʘʣʽʾ ʥʘʰʦʛʦ ʩʴʦʛʦʜʝʥʥʷ ʻ ʥʝʟʘʤʽʥʥʠʤ ʟʘʩʦʙʦʤ ʥʦʚʽʪʥʴʦʛʦ ʦʟʙʨʦʻʥʥʷ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʦʻʥʥʠʭ ʢʦʥʬʣʽʢʪʘʭ  ʩʪ. [3]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʉʫʯʘʩʥʫ ʘʨʤʽʶ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ 

ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʘʜʞʝ ʚʦʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʮʽʣʴ, ʥʘʚʦʜʷʪʴ ʘʨʪʠʣʝʨʽʶ, ʢʦʨʠʛʫʶʪʴ 

ʚʦʛʦʥʴ, ʧʝʨʝʜʘʶʪʴ ʨʦʟʚʽʜʜʘʥʽ ʜʦ ʰʪʘʙʫ ʚʽʡʩʴʢʦʚʦʾ ʯʘʩʪʠʥʠ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʧʽʜʨʦʟʜʽʣʫ, 

ʷʢʽʡ ʚʠʢʦʥʫʻ ʙʦʡʦʚʝ ʟʘʚʜʘʥʥʷ, ʘ ʛʦʣʦʚʥʝ ï ʙʝʨʝʞʫʪʴ ʞʠʪʪʷ ʙʽʡʮʽʚ [1]. 

ʅʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʟ ʨʦʟʚʠʪʢʦʤ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ 

ʽʥʪʝʨʝʩ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ ʚ ʩʬʝʨʽ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ 

ʾʭ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ 
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ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʟʝʤʣʽ ʽ ʘʚʽʘʮʽʻʶ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ 

ʦʜʥʦʛʦ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʥʘʧʨʘʚʣʝʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʩʚʽʪʽ.  

ʑʦʨʽʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʽʷʥʽ ʢʦʤʧʣʝʢʩʠ ɹʇʃɸ. ʅʘ ʨʠʥʢʫ ʧʨʘʮʽ ʚʽʜʧʦʚʽʜʥʦ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʧʨʦʬʝʩʽʡʥʽ 

ʥʘʧʨʘʚʣʝʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤ, ʘ ʬʘʭʽʚʮʽ ʱʦ ʚʦʣʦʜʽʶʪʴ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ ʟʥʘʥʥʷ ʽ ʥʘʚʠʢʘʤʠ, 

ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤʠ, ʷʢ ʚ ʨʦʟʨʦʙʮʽ ʪʘʢ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ [10]. 

ʅʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ɹʇʃɸ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʘ ʩʘʤʝ: ʚʽʡʩʴʢʦʚʘ 

ʩʧʨʘʚʘ; ʩʽʣʴʩʴʢʝ, ʚʦʜʥʝ, ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʝʥʝʨʛʝʪʠʯʥʽ ʤʝʨʝʞʽ; ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ, 

ʪʨʘʥʩʧʦʨʪʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʧʃɸ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʝʟʧʽʣʦʪʥʠʡ ʣʽʪʘʣʴʥʠʡ ʘʧʘʨʘʪ ï ʮʝ ʣʽʪʘʶʯʠʡ ʜʨʦʥ, 

ʨʦʙʦʪʠʟʦʚʘʥʠʡ ʘʧʘʨʘʪ ʙʝʟ ʧʽʣʦʪʘ, ʝʢʽʧʘʞʫ ʘʙʦ ʧʘʩʘʞʠʨʽʚ ʥʘ ʙʦʨʪʫ, ʷʢʠʡ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʙʝʟʧʽʣʦʪʥʦʾ ʘʚʽʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘʙʦ ɹʇʃɸ, ʱʦ ʢʝʨʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʟʝʤʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʚ'ʷʟʢʫ ʟ ʜʨʦʥʦʤ ʘʙʦ ʜʠʩʪʘʥʮʽʡʥʦ [6]. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʨʦʥʠ ʟʘʡʥʷʣʠ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʩʫʯʘʩʥʠʭ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʽʥʥʦʚʘʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʩʬʝʨʘʭ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʥʘʩʘʤʧʝʨʝʜ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʾʭʥʽʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ: ʥʘʚʽʛʘʮʽʷ, 

ʘʝʨʦʬʦʪʦ- ʪʘ ʚʽʜʝʦʟʡʦʤʢʘ (ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʘ, ʤʘʛʥʽʪʥʘ, ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʘ ʟʡʦʤʢʘ, 

ʬʦʪʦʛʨʘʤʤʝʪʨʽʷ ʪʦʱʦ), ʚʽʜʝʦʤʦʥʽʪʦʨʠʥʛ, ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʘʥʘʣʽʟ 

ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ, ʽʥʬʨʘʯʝʨʚʦʥʘ ʪʘ ʪʝʧʣʦʚʽʟʽʡʥʘ ʟʡʦʤʢʘ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙ'ʻʢʪʽʚ, ʘ 

ʪʘʢʦʞ ʽʥʰʝ ʩʫʯʘʩʥʝ ʦʩʥʘʱʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ʧʦʻʜʥʫʚʘʪʠ ʩʠʩʪʝʤʠ ʘʚʪʦʧʽʣʦʪʫʚʘʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʨʠʡʦʤʦʤ ʽ ʧʝʨʝʜʘʯʝʶ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ɹʇʃɸ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʡʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʝʭʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʡʦʛʦ ʪʠʧʫ, ʨʦʟʤʽʨʽʚ ʪʘ ʚʘʛʠ, ʚʠʩʦʪʠ ʧʦʣʴʦʪʫ ʪʘ 

ʨʘʜʽʫʩʫ ʜʽʾ, ʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ, ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʪʦʱʦ [8]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ, ʙʝʟʧʽʣʦʪʥʠʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ:  

¶ ɹʇʃɸ ʣʽʪʘʢʦʚʦʛʦ ʪʠʧʫ (ʢʨʠʣʦ). ʊʦʙʪʦ, ʧʦʚʽʪʨʷʥʽ ʩʫʜʥʘ ʟ ʥʝʨʫʭʦʤʠʤʠ ʢʨʠʣʘʤʠ ʷʢ ʫ 

ʣʽʪʘʢʘ; 

¶ ɹʇʃɸ ʤʫʣʴʪʠʨʦʪʦʨʥʦʛʦ ʪʠʧʫ, ʱʦ ʤʘʶʪʴ ʦʙʝʨʪʘʶʯʝ ʢʨʠʣʦ (ʨʦʪʦʨ) ʷʢ ʫ ʛʚʠʥʪʦʢʨʠʣʘ 

(ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʦʪʦʨʽʚ ʢʣʘʩʠʬʽʢʫʶʪʴ ʥʘ: ʪʨʠʢʦʧʪʝʨʠ ï ʦʩʥʘʱʝʥʠʡ ʪʨʴʦʤʘ 

ʤʦʪʦʨʘʤʠ; ʢʚʘʜʨʦʢʦʧʪʝʨʠ ï ʦʩʥʘʱʝʥʠʡ ʯʦʪʠʨʤʘ ʤʦʪʦʨʘʤʠ; ʛʝʢʩʦʢʦʧʪʝʨʠ ï ʦʩʥʘʱʝʥʠʡ 

ʰʽʩʪʴʤʘ ʤʦʪʦʨʘʤʠ; ï ʦʢʪʦʢʦʧʪʝʨʠ ï ʦʩʥʘʱʝʥʠʡ ʚʽʩʴʤʦʤʘ ʤʦʪʦʨʘʤʠ).  
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ɺʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ, ʟʦʢʨʝʤʘ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ, ʫ ʩʘʜʽʚʥʠʮʪʚʽ, ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ï ʮʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʜʝʪʘʣʴʥʫ 

ʘʝʨʦʬʦʪʦʟʡʦʤʢʫ, ʝʬʝʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʜʦʨʦʚ'ʷ ʨʦʩʣʠʥ ʽ ʥʘʚʽʪʴ ʜʦʧʦʤʘʛʘʪʠ ʫ ʚʠʢʦʥʘʥʥʽ 

ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʷʢ ʩʽʚʙʘ ʪʘ ʦʙʧʨʠʩʢʫʚʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʷ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ 

ʜʦʩʪʫʧʥʦʶ, ʱʦ ʨʦʙʠʪʴ ʮʝʡ ʩʝʢʪʦʨ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʣʠʰʘʪʠʩʷ ʥʘ 

ʧʝʨʝʜʦʚʽʡ ʥʘʫʢʠ. 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʦʶ ʾʭ ʚʘʨʪʽʩʪʶ, ʧʨʦʩʪʦʪʦʶ ʢʝʨʫʚʘʥʥʷ, 

ʤʘʣʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʫʪʨʠʤʘʥʥʷ ʪʦʱʦ. ʄʦʞʥʘ ʟʥʘʡʪʠ ʜʫʞʝ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʽʚ, ʪʘ ʭʦʪʽʣʦʩʷ ʙ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʥʘʡʮʽʢʘʚʽʰʠʭ, ʪʘ ʥʘ ʥʘʡʢʦʨʠʩʥʽʰʠʭ, ʟʦʢʨʝʤʘ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. 

1. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʠ ʟʝʤʣʝʫʩʪʨʦʾ ˇʨʫʥʪʫʶʪʴʩʷ ʩʘʤʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʘʪʝʨʽʘʣʽʚ ʮʠʬʨʦʚʦʛʦ ʘʝʨʦʟʥʽʤʘʥʥʷ. ʆʜʥʘʢ ʩʦʙʽʚʘʨʪʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʪʘ ʛʝʣʽʢʦʧʪʝʨʽʚ 

ʜʣʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ ʟʥʽʤʘʥʥʷ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʘ. ʊʦʤʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʱʝʚʢʘʟʘʥʠʭ ʮʽʣʝʡ - ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʶʯʠʭ ʘʧʘʨʘʪʽʚ. 

2. ɹʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʨʷʜ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʤʝʪʦʜʘʤʠ ʟʥʽʤʘʥʥʷ: ʥʝʚʝʣʠʢʘ ʚʠʩʦʪʘ ʟʥʽʤʘʥʥʷ (ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʟʥʽʤʘʥʥʷ ʥʘ ʚʠʩʦʪʘʭ ʚʽʜ 

10 ʜʦ 200 ʤ); ʪʦʯʢʦʚʽʩʪʴ (ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʟʥʽʤʘʥʥʷ ʥʝʚʝʣʠʢʠʭ ʦʙôʻʢʪʽʚ ʽ ʤʘʣʠʭ ʜʽʣʷʥʦʢ 

ʪʘʤ, ʜʝ ʮʝ ʮʽʣʢʦʤ ʥʝʨʝʥʪʘʙʝʣʴʥʦ ʘʙʦ ʪʝʭʥʽʯʥʦ ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ); 

ʤʦʙʽʣʴʥʽʩʪʴ (ʥʝ ʧʦʪʨʽʙʥʽ ʘʝʨʦʜʨʦʤʠ ʘʙʦ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʽ ʟʣʽʪʥʽ ʤʘʡʜʘʥʯʠʢʠ); ʚʠʩʦʢʘ 

ʦʧʝʨʘʪʠʚʥʽʩʪʴ (ʚʝʩʴ ʮʠʢʣ, ʚʽʜ ʚʠʾʟʜʫ ʥʘ ʟʥʽʤʘʥʥʷ ʜʦ ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʘʡʤʘʻ ʢʽʣʴʢʘ 

ʛʦʜʠʥ); ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ ʧʦʣʴʦʪʽʚ. 

3. ʅʦʚʽʪʥʽ ʜʨʦʥʠ ʦʩʥʘʱʝʥʽ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʠʤʠ ʢʘʤʝʨʘʤʠ, ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ 

ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʟ ʪʦʯʥʽʩʪʶ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʜʘʪʯʠʢʘʤʠ ʧʨʦʙʣʝʤʥʽ ʜʽʣʷʥʢʠ ʩʠʩʪʝʤʘʤʠ 

ʩʫʧʫʪʥʠʢʦʚʦʾ ʥʘʚʽʛʘʮʽʾ, ʢʦʤʧʘʢʪʥʠʤʠ ʙʦʨʪʦʚʠʤʠ ʢʦʤʧôʶʪʝʨʘʤʠ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ 

ʤʦʥʽʪʦʨʠʥʛ, ʟʡʦʤʢʫ ʘʙʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʟʝʤʝʣʴ. 

4. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ ʚ ʩʽʣʴʩʴʢʦʤʫ ʪʘ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʢʣʶʯʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʥʘ  ʦʙʤʝʞʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʩʠʩʪʝʤʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ɼʦʩʪʫʧ ʜʦ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʜʽʣʷʥʦʢ, ʨʦʙʦʪʘ ʚ ʫʤʦʚʘʭ ʩʢʣʘʜʥʦʛʦ ʨʝʣʴʻʬʫ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ 

ʧʝʩʪʠʮʠʜʽʚ (-30%) ʽ ʧʦʚ'ʷʟʘʥʘ ʟ ʮʠʤ ʝʢʦʥʦʤʽʷ ʬʽʥʘʥʩʽʚ, ʟʥʠʞʝʥʥʷ ʧʝʩʪʠʮʠʜʥʦʛʦ  ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ˇʨʫʥʪʽ ʨʦʩʣʠʥʠ, ʥʠʟʴʢʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʪʝʤʨʷʚʽ (ʚʥʦʯʽ), ʚʠʩʦʢʘ 

ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ, ʨʦʙʦʪʘ ʚ ʨʝʞʠʤʽ GPS ʘʙʦ ʈʊʂ ʘʚʪʦʧʽʣʦʪʘʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʟʝʤʥʦʾ ʪʝʭʥʽʢʠ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʣʽʜʫ (ʷʢ ʤʽʥʽʤʫʤ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʪʨʘʪʠ 3-5% ʚʨʦʞʘʶ) ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʝʩʝʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʥʘ ʩʫʩʽʜʥʽ ʧʦʣʷ ʟʘʚʜʷʢʠ ʜʫʞʝ ʤʘʣʽʡ ʚʠʩʦʪʽ ʧʦʣʴʦʪʫ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ - ʰʚʠʜʢʝ 

ʨʝʘʛʫʚʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʪʨʘʪ ʥʘ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʝʭʥʽʯʥʝ ʪʘ ʩʝʨʚʽʩʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʜʣʷ ʧʨʠʢʣʘʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʜʨʦʥ ï XAG 
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P100 Pro) ʤʦʞʝ ʦʙʨʦʙʠʪʠ 30 ʛʘ, ʟʘ ʛʦʜʠʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʩʘʜʽʚ, ʷʛʽʜʥʠʢʽʚ ʪʘ 

ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ.  

ʆʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʽʚ ʮʠʬʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ (ʪʘʢʩʘʮʽʾ, ʦʮʽʥʶʚʘʥʥʽ ʟʜʦʨʦʚôʷ ʨʦʩʣʠʥ, 

ʝʢʦʣʦʛʽʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ, ʚ ʘʥʘʣʽʟʽ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ ʪʘ ʦʮʽʥʶʚʘʥʥʽ ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ, 

ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʣʦʢʘʣʽʟʘʮʽʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ.). 

ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʚʽʘʧʘʪʨʫʣʶʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹʇʃɸ ʟʘ ʫʤʦʚ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ, ʪʘ ʜʦʜʘʪʢʦʚʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʤʦʞʣʠʚʠʤʠ ʣʽʩʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ.  

ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʧʦʣʦʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ: 

1. ʃʽʩʦʚʝ ʪʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʾ ʢʘʨʪʠ ʥʘʩʘʜʞʝʥʥʷ ( ʩʪʚʦʨʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʜʝʨʝʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ 

ʜʝ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʧʨʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʬʽʪʦʩʘʥʽʪʘʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʦʩʥʦʚʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʞʥʦʾ ʨʦʩʣʠʥʠ); ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʢʨʦʥ ʨʦʩʣʠʥ; ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ ʜʝʨʝʚ;  

ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʦʢ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʟʝʣʝʥʝʥʥʷ; ʤʦʥʽʪʦʨʠʥʛ ʟʤʽʥ ʩʪʘʥʫ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʫ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ; ʧʨʦʚʝʜʝʥʥʷ ʘʝʨʦʟʥʽʤʘʥʥʷ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʜʦʢʣʘʜʥʠʭ ʧʣʘʥʽʚ ʨʘʡʦʥʽʚ ʘʙʦ ʞ 

ʚʠʢʦʥʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʟʥʽʤʘʥʥʷ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ; ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʛʘʟʦʥʽʚ ( ʈʠʩ.1; ʘ; 

ʙ; ʚ). 

      

               ʘ);                                                                          ʙ);                                                                           ʚ). 

ʈʠʩʫʥʦʢ 1 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ɹʧʃɸ ʚ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ( ʘ ïʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʪʠ ʜʝʨʝʚ; ʙ ï 

ʦʙʩʪʝʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʦʟʝʣʝʥʝʥʥʷ; ʚ ï ʦʙʩʪʝʞʝʥʥʷ ʜʘʭʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ) 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

2. ɽʢʦʣʦʛʽʷ ʪʘ ʚʠʜʦʙʫʚʥʘ ʩʬʝʨʘ ï ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʟʝʤʥʦʾ ʪʘ ʚʦʜʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʝʢʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ; ʦʙʩʪʝʞʝʥʥʷ ʨʘʡʦʥʫ ʩʢʣʘʜʫʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʪʘ ʦʪʨʫʡʥʠʭ 

ʨʝʯʦʚʠʥ, ʜʦʩʪʫʧ ʣʶʜʠʥʠ ʚ ʷʢʽ ʻ ʦʙʤʝʞʝʥʠʤ ʘʙʦ ʥʝʙʝʟʧʝʯʥʠʤ; ʦʮʽʥʢʘ ʟʙʠʪʢʽʚ ʪʘ ʾʭ ʧʽʩʣʷʚʦʻʥʥʘ 

ʨʦʣʴ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʪʘ ʩʪʘʥʦʚʣʝʥʥʽ, ʘʝʨʦʬʦʪʦʟʥʽʤʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʡ, 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʪʦ ʱʦ ( ʈʠʩ. 2 ï ʘ; ʙ.) 

3. ɻʝʦʜʝʟʽʷ ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ï ʜʨʦʥʠ ʤʦʞʫʪʴ ʚʠʨʽʰʫʚʘʪʠ ʙʘʛʘʪʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ: ʤʦʥʽʪʦʨʠʥʛ ʧʦʩʽʚʽʚ, ʟʘʨʘʞʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ, ʟʤʽʥʠ ʫ 
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ʨʦʟʚʠʪʢʫ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʣʽʚ, ʧʦʣʴʦʚʘ ʣʦʛʽʩʪʠʢʘ; ʦʙʨʦʙʽʪʦʢ 

ʧʝʩʪʠʮʠʜʘʤʠ, ʚʥʝʩʝʥʥʷ (ʨʦʟʢʠʜʘʥʥʷ) ʜʦʙʨʠʚ, ʧʣʘʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ  ʈʠʩ 3. ï ʘ; ʙ; ʚ). 

   

                                             ʘ);                                                                                                              ʙ). 

ʈʠʩʫʥʦʢ 2 - ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʦʙôʻʢʪʽʚ  

( ʘ ï ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʤ. ʂʦʨʦʩʪʠʰʽʚ; ʙ ï  ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʟʚʘʣʠʱʘ ʚʽʜʭʦʜʽʚ ʢʘʤʝʥʝʦʙʨʦʙʢʠ 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

4. ɺʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʘʝʨʦʟʡʦʤʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ ʧʨʦʛʣʷʜʘʶʪʴʩʷ ʽ 

ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʢʦʤʧʣʝʢʩʽ ï ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʪʘ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʝʤʝʣʴ ʪʘ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʜʦʨʦʞʥʴʦʾ ɻɯʉ. 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʜʦʨʽʛ, ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪʷ ʪʦʱʦ. ( ʈʠʩ.4 ï ʘ; ʙ; ʚ). 

   

                              ʘ);                                                                 ʙ);                                                                ʚ). 

ʈʠʩʫʥʦʢ 3 ï ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹʧʃɸ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩ-ʛ ʨʦʙʽʪ ʪʘ ʚ ʟʝʤʣʝʫʧʦʨʷʜʢʫʚʘʥʥʽ  

( ʘ ï ʭʽʤʽʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʦʣʽʚ; ʙ ï  ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʜʽʣʷʥʦʢ; ʚ ï ʦʙʨʘʭʫʥʦʢ ʧʣʦʱʽ ʧʽʜ ʧʦʩʽʚʥʠʤ ʛʘʟʦʥʦʤ). 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

   

                              ʘ);                                                                 ʙ);                                                                ʚ). 

ʈʠʩʫʥʦʢ 3 ï ʤʦʥʽʪʦʨʠʥʛ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ( ʘ ï ʤʽʩʪ ʯʝʨʝʟ ʨ. ʊʝʪʝʨʽʚ; ʙ ï  ʪʨʘʩʘ ʂʠʾʚ ï ʏʦʧ;               

ʚ ï ʣʽʩʦʚʽ ʜʦʨʦʛʠ) 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ  



68 

 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʆʪʞʝ, ɹʇʃɸ ʧʦʣʝʛʰʫʶʪʴ 

ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʩʪʦʨʦʥʥʴʦʛʦ ʚʠʜʫ ʨʦʙʽʪ ʚ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʧʨʠ ʷʢʠʭ ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʘʛʘʪʦ ʯʘʩʫ, ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ, ʢʦʰʪʽʚ. ɯ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ. ʉʧʦʞʠʚʘʯʽ, ʢʦʪʨʠʤʠ ʷʚʣʷʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʘʛʨʦʙʽʟʥʝʩʫ, ʣʽʩʽʚʥʠʢʠ, ʪʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʝʢʦʣʦʛʠ, ʟʝʤʣʝʚʧʦʨʷʜʥʠʢʠ, ʦʨʛʘʥʠ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʤʘʶʪʴ ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʰʚʠʜʢʽ, ʪʦʯʥʽ ʽ ʜʝʰʝʚʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʙ 

ʜʦʟʚʦʣʷʣʠ ʦʪʨʠʤʫʚʘʪʠ ʾʤ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʡʦʤʢʘ ʟ ʜʨʦʥʽʚ ʤʘʻ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ ï ʪʘʢʽ ʷʢ ʥʝʚʝʣʠʢʘ ʪʨʠʚʘʣʽʩʪʴ 

ʧʦʣʴʦʪʽʚ (ʟʘʣʝʞʠʪʴ ʚʽʜ ʻʤʥʦʩʪʽ ʘʢʫʤʫʣʷʪʦʨʽʚ), ʥʝʪʦʯʥʽʩʪʴ ʧʨʠʚôʷʟʢʠ ɹʧʃɸ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʩʧʦʪʚʦʨʶʻ ʫʤʦʚʠ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʪʦʯʥʦʩʪʽ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ 

ʚʝʣʠʢʦʛʦ ʤʘʩʰʪʘʙʫ. 
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ʈɯʉʊ ɯ ʉʊɸʅ ʂʆʃɽʂʎɯɰ BETULA  

ɺ ɼɽʅɼʈʆʃʆɻɯʏʅʆʄʋ ʇɸʈʂʋ ɯʄɽʅɯ ɹ. ʌ. ʆʉʊɸʇɽʅʂɸ 

 

ɹʫʣʘʪ ɸʥʜʨʽʡ1, ɹʘʨʠʣʢʦ ʄʘʢʩʠʤ2 

1 ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ bulatandrey1977@gmail.com 
2 ʩʪʫʜʝʥʪ ʆʉ çɹʘʢʘʣʘʚʨè ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ ç206 ʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

1-2 ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ 

 

ɸʥʦʪʘʮʽʷ. ɺʠʚʯʝʥʦ ʧʦʰʠʨʝʥʽʩʪʴ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʙʝʨʝʟʠ ʚ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʽʤʝʥʽ 

ɹ. ʌ. ʆʩʪʘʧʝʥʢʘ, ʩʝʣʠʱʘ ɼʦʢʫʯʘʻʚʩʴʢʝ. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʨʦʩʣʠʥ ʽʟ ʨʦʜʫ Betula, ʟʨʦʙʣʝʥʦ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʢ, ʚʠʩʦʪʘ, ʜʽʘʤʝʪʨ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʨʠʯʠʥʠ ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Betula, ʪʘ ʚʠʚʯʝʥʦ 

ʤʝʭʘʥʽʟʤʠ ʫʨʘʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ, ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ, ʬʽʪʦʮʝʥʦʟ, ʫʨʘʞʝʥʥʷ, 

ʧʘʪʦʣʦʛʽʷ, ʩʪʽʡʢʽʩʪʴ. 

ɸbstract. The prevalence of individual birch species in the dendrological park named after B. 

F. Ostapenka, the village of Dokuchaevske, was studied. An assessment of the indicators of the 

sanitary condition of plants from the genus Betula was carried out, an analysis of the main taxamental 

indicators, age, height, diameter was made. The reasons for the deterioration of the sanitary 

condition of representatives of the genus Betula were established, and the mechanisms of damage 

were studied. 

Key words: dendrological park, sanitary condition, phytocenosis, lesions, pathology, 

resistance. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʨʠʚʘʣʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʦʛʦ 

ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʪʘʢʽ 

ʦʩʣʘʙʣʝʥʽ ʜʝʨʝʚʘ ʻ ʩʧʨʠʡʥʷʪʣʠʚʦʶ ʙʘʟʦʶ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʘʭʘʤʠ ʪʘ ʫʨʘʞʝʥʥʷ ʟʙʫʜʥʠʢʘʤʠ 

ʭʚʦʨʦʙ. ʅʘʨʘʟʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʛʽʧʦʪʝʟ ʱʦʜʦ ʝʪʽʦʣʦʛʽʾ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʙʝʨʝʟʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚ ʣʽʩʦʚʠʭ ʮʝʥʦʟʘʭ [1,2,6]. ʅʘʤʠ ʟʨʦʙʣʝʥʦ ʩʧʨʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʨʦʩʣʠʥ ʚ ʫʤʦʚʘʭ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ʟ ʤʠʪʦʶ ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʜʽʡʩʥʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʚʩʠʭʘʥʥʷ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʚʠʜʽʚ ʙʝʨʝʟʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʽ 

ʧʦʰʠʨʝʥʥʷ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʚʠʟʥʘʯʘʣʠ ʜʽʘʤʝʪʨ, ʢʣʘʩ 

ʂʨʘʬʪʘ, ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʜʝʨʝʚ ʦʮʽʥʶʚʘʣʠ ʟʛʽʜʥʦ ʽʟ çʉʘʥʽʪʘʨʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠè 

[3]. ɿʘʛʘʣʦʤ ʚ ʜʦʩʣʽʜʽ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʤʘʡʞʝ 700 ʨʦʩʣʠʥ Betula (ʪʘʙʣ. 1).  
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            ʊʘʙʣʠʮʷ 1 ï ɹʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʝʨʝʟ, ʢʦʣʝʢʮʽʾ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ɼɹʊʋ 

 ̄ ɺʠʜʠ 
ʂʽʣʴʢʽʩʪʴ, 

ʝʢʟ., ʰʪ. 

ʩʝʨʝʜʥʽʡ  

d (ʩʤ) 

ʩʝʨʝʜʥʷ  

H (ʤ) 

ʽʥʜʝʢʩ ʩʪʘʥʫ 

(ʙʘʣ) 

1 ɹʝʨʝʟʘ ʙʽʣʘ ʢʠʪʘʡʩʴʢʘ 19 21,5 19,5 1,15 

2 ɹ. ʙʣʘʢʠʪʥʘ 11 23,7 22,5 1,63 

3 ɹ. ʨʝʙʨʠʩʪʘ 13 19,2 18,0 2,77 

4 ɹ. ʜʘʫʨʩʴʢʘ 38 25,0 20,5 2,89 

5 ɹ. ʃʠʪʚʠʥʦʚʘ 10 25,2 21,5 1,1 

6 ɹ. ʞʦʚʪʘ 48 18,5 15,5 2,12 

7 ɹ. ʤʘʥʴʯʞʫʨʩʴʢʘ 17 25,4 22,0 2,70 

8 ɹ. ʯʦʨʥʘ, ʘʙʦ ʯʝʨʚʦʥʘ 100 18,2 24,5 2,68 

9 ɹ. ʦʡʢʦʚʩʴʢʘ 49 19,2 22,5 2,63 

10 ɹ. ʧʘʧʝʨʦʚʘ 42 20,1 19,5 2,62 

11 ɹ. ʧʦʚʠʩʣʘ 105 24,3 22,3 2,09 

12 ɹ. ʧ. ʬ. ʢʘʨʝʣʴʩʴʢʘ 86 18,2 15,2 1,43 

13 ɹ. ʧʣʦʩʢʦʣʠʩʪʘ 7 17,9 20,0 4,14 

14 ɹ. ʧʫʭʥʘʩʪʘ 103 23,3 16,4 1,21 

15 ɹ. ʰʫʥʛʘʥʩʴʢʘ 35 19,8 20,3 2,28 

16 ɹ. ʚôʷʟʦʣʠʩʪʘ 9 18,9 20,8 3,88 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʇʝʨʰʽ ʧʦʩʘʜʢʦʚʽ ʨʦʙʦʪʠ ʚ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʦʯʘʪʢʘʭ 70-ʭ 

ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ. ʊʦʜʽ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʢʦʣʝʢʮʽʶ ʨʦʩʣʠʥ ʟ ʨʦʜʠʥʠ Betulaceae. ɿ ʯʘʩʦʤ 

ʢʦʣʝʢʮʽʷ ʨʦʟʨʦʩʣʘʩʴ ʜʦ 3 ʨʦʜʽʚ ʱʦ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʝ 21 ʚʠʜ ʙʝʨʝʟʦʚʠʭ. ʅʘʞʘʣʴ ʯʘʩʪʠʥʘ 

ʢʦʣʝʢʮʽʡʥʠʭ ʚʠʜʽʚ ʟ ʯʘʩʦʤ ʙʫʣʘ ʚʪʨʘʯʝʥʘ, ʥʘʨʘʟʽ ʚ ʧʘʨʢʦʚʽʡ ʟʦʥʽ ʟʨʦʩʪʘʻ 16 ʚʠʜʽʚ ʙʝʨʝʟʠ. 

ʉʝʨʝʜ ʚʠʜʽʚ ʱʦ ʥʘʨʘʟʽ ʟʨʦʩʪʘʶʪʴ ʫ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ 

ʚʠʜʘʤʠ ʻ ʘʙʦʨʠʛʝʥʥʽ ï ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ (Betula pendula Roth) ʽ ʙʝʨʝʟʘ ʧʫʭʥʘʩʪʘ (Betula pubescens 

Ehrh). ʎʽ ʚʠʜʠ ʙʝʨʝʟ ʻ ʜʦʩʠʪʴ ʯʘʩʪʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʝ ʪʽʣʴʢʠ ʧʘʨʢʦʚʠʭ ʮʝʥʦʟʽʚ, ʚʦʥʠ ʪʘʢʦʞ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʣʽʩʦʚʠʭ ʮʝʥʦʟʘʭ ʪʘ ʥʘʚʽʪʴ ʬʦʨʤʫʶʪʴ ʯʠʩʪʽ ʟʘ ʜʝʥʜʨʦʣʦʛʽʯʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʥʘʩʘʜʞʝʥʥʷ.  

ɼʦʩʠʪʴ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ ʘʨʝʘʣ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʷʢʠʭ ʻ 

ʇʽʚʥʽʯʥʘ ɸʤʝʨʠʢʠ, ʮʝ ʥʘʩʘʤʧʝʨʝʜ ï ɹʝʨʝʟʘ ʧʘʧʝʨʦʚʘ (Betula papirifera Marsh), ɹʝʨʝʟʘ ʞʦʚʪʘ 

(Betula lutea Michx), ɹʝʨʝʟʘ ʞʦʚʪʘ ʘʙʦ ʯʝʨʚʦʥʘ (Betula nigra L.),  ʪʘ ɹʝʨʝʟʘ ʚôʷʟʦʣʠʩʪʘ (Betula 

ulmifolia Sieb. et Zucc ).  

ʊʘʢʦʞ ʜʦ ʢʦʣʝʢʮʽʾ ʙʝʨʝʟ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ʚʭʦʜʷʪʴ ʚʠʜʠ ʱʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʥʘ 

ʂʘʚʢʘʟʽ ï ɹʝʨʝʟʘ ʃʠʪʚʠʥʦʚʘ (Betula litwinowii A. Doluch), ʽʟ ɼʘʣʝʢʦʛʦ ʉʭʦʜʫ ï ɹʝʨʝʟʘ ʨʝʙʨʠʩʪʘ 
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(Betula costata Trautv) ʪʘ ɹʝʨʝʟʘ ʧʣʦʩʢʦʣʠʩʪʘ (Betula platyphylla Sukacz). ɸʟʽʘʪʩʴʢʠʡ ʘʨʝʘʣ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ: ɹʝʨʝʟʦʶ ʙʣʘʢʠʪʥʦʶ (Betula coerulea Blauch), ɹʝʝʨʝʟʦʶ 

ʜʘʫʨʩʴʢʦʶ (Betula dahurica Pall), ʪʘ ɹʝʨʝʟʦʶ ʰʫʥʛʘʥʩʴʢʦʶ (Betula schugnanica Litv). 

ɿʘʛʘʣʦʤ ʚ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʠʨʦʢʘ ʟ ʛʝʦʛʨʘʬʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʢʦʣʝʢʮʽʷ ʚʠʜʽʚ ʙʝʨʝʟ. ɺ ʜʘʥʫ ʢʦʣʝʢʮʽʶ ʚʭʦʜʷʪʴ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʝʨʝʟʦʚʠʭ ʟ ʰʚʠʜʢʠʤ ʨʦʩʪʦʤ 

ʪʘʢ ʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʟ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦʶ ʨʦʩʪʦʚʦʶ ʘʢʪʠʚʥʽʩʪʶ.  

ʉʪʦʩʦʚʥʦ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʽʘʤʝʪʨʽʚ ʩʪʦʚʙʫʨʽʚ ʥʘ ʦʙʩʪʝʞʝʥʠʭ ʜʝʨʝʚʘʭ ʙʝʨʝʟʠ 

ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʘʩʪʫʧʥʝ. ʇʦʢʘʟʥʠʢʠ ʜʽʘʤʝʪʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʚʽʜ 16 ʜʦ 26 ʩʤ.  

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʝʨʝʚʘ çʧʘʪʨʽʘʨʭʠè, ʮʝ ʜʝʢʽʣʴʢʘ ʝʢʟʝʤʧʣʷʨʽʚ ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ 

ʙʝʨʝʟ, ʘ ʩʘʤʝ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ ʪʘ ʧʫʭʥʘʩʪʘ ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʤʘʣʠʤʠ ʛʨʫʧʘʤʠ. ɺ ʮʠʭ ʛʨʫʧʦʚʠʭ 

ʧʦʩʘʜʢʘʭ ʧʦʢʘʟʥʠʢʠ ʜʽʘʤʝʪʨʫ ʜʦʩʠʪʴ ʩʠʣʴʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ, ʜʝʷʢʽ ʜʝʨʝʚʘ 

ʚʽʜʤʽʯʘʣʠʩʴ ʧʦʢʘʟʥʠʢʘʤʠ ʚ 30-35 ʩʤ., ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʩʪʘʥʦʚʠʪʴ ʙʽʣʷ 2% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʩʽʭ ʧʝʨʝʣʽʯʝʥʠʭ ʫ ʜʦʩʣʽʜʽ ʨʦʩʣʠʥ.  

ʉʪʦʩʦʚʥʦ ʨʦʟʧʦʜʽʣʫ ʨʦʩʣʠʥ ʟʘ ʩʪʫʧʝʥʷʤʠ ʪʦʚʱʠʥʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʥʘʩʪʫʧʥʝ: 36% 

ʚʩʽʭ ʦʙʣʽʢʦʚʘʥʠʭ ʨʦʩʣʠʥ ʤʘʣʠ ʧʦʢʘʟʥʠʢʠ ʜʽʘʤʝʪʨʫ ʚ ʤʝʞʘʭ ʚʽʜ 18 ʜʦ 20 ʩʤ.  

ɼʨʫʛʘ ʛʨʫʧʘ ʜʽʘʤʝʪʨʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʨʦʩʣʠʥ ʚʽʜ 22,1 ʜʦ 24,0 ʩʤ ʎʷ ʛʨʫʧʘ ʥʘʣʽʯʫʻ 23% ʚʩʽʭ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʝʨʝʚ. ʅʘʧʝʚʥʦ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʱʦ ʜʦ ʮʽʻʾ ʛʨʫʧʠ ʜʽʘʤʝʪʨʽʚ ʚʭʦʜʠʪʴ ʦʩʥʦʚʥʘ ʤʘʩʘ 

ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ ʙʝʨʝʟʠ, ʘ ʩʘʤʝ 56 ʰʪ. ʟ 105 ʰʪ. ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ ʪʘ 76 ʰʪ. ʟ 103 ʙʝʨʝʟʠ 

ʧʫʭʥʘʩʪʦʾ. 

ɼʝʨʝʚʘ ʟ ʧʦʢʘʟʥʠʢʦʤ ʜʽʘʤʝʪʨʫ ʚʽʜ 16 ʜʦ 18 ʩʤ, ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʽ ʥʘʣʽʯʫʚʘʣʘʩʴ ʙʽʣʷ 12%, 

ʘʙʦ 80 ʝʢʟʝʤʧʣʷʨʽʚ. ʊʘʢʫ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʟ ʥʝʚʝʣʠʢʠʤʠ ʜʽʘʤʝʪʨʘʤʠ ʥʝʤʦʞʣʠʚʦ 

ʧʦʷʩʥʠʪʠ ʪʽʣʴʢʠ ʛʝʥʝʪʠʯʥʦʾ ʟʜʘʪʥʽʩʪʶ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʬʦʨʤʫʚʘʪʠ ʤʘʣʽ ʟʘ ʦʙôʻʤʦʤ ʩʪʦʚʙʫʨʠ.  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʪʘʢʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʟ ʥʝʚʝʣʠʢʠʤʠ ʩʪʫʧʝʥʷʤʠ ʪʦʚʱʠʥʠ 

ʩʪʦʚʙʫʨʘ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʽʣʴʢʠ ʦʜʥʠʤ ʯʠʥʦʤ, ʘ ʩʘʤʝ ʧʽʜʩʘʜʢʘʤʠ ʨʦʩʣʠʥ ʚ ʧʨʦʮʝʩʽ ʚʽʜʧʘʜʫ. ɺ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʜʝʷʢʠʭ ʨʦʩʣʠʥ ʱʦ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʥʘ ʢʦʨʠʩʪʴ ʜʫʤʢʠ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʙʽʣʴʰ ʧʽʟʥʽʭ ʧʦʩʘʜʢʦʚʠʭ ʨʦʙʽʪ. ʊʘʢʦʞ ʮʷ 

ʜʫʤʢʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʝʷʢʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʩʭʝʤʘʭ ʧʦʩʘʜʢʠ ʨʦʩʣʠʥ, ʦʩʦʙʣʠʚʦ ʮʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʤʽʪʥʽ ʚ ʨʷʜʦʚʠʭ ʧʦʩʘʜʢʘʭ ʪʘ ʤʘʣʠʭ ʢʫʨʪʠʥʘʭ.  

ɻʨʫʧʘ ʜʝʨʝʚ ʟ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 24,1 ʜʦ 26,0 ʩʤ ʥʝ ʻ ʜʦʩʠʪʴ ʯʠʩʝʣʴʥʦʶ ʽ ʥʘʣʽʯʫʻ 81 

ʝʢʟʝʤʧʣʷʨ ʘʙʦ ʙʣʠʟʴʢʦ 13% ʫ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥʘʭ, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʜʝʨʝʚ. 

ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʭʦʜʠʪʴ ʰʽʩʪʴ ʚʠʜʽʚ ʙʝʨʝʟ, ʜʚʘ ʟ ʷʢʠʭ ʻ ʘʙʦʨʠʛʝʥʥʠʤʠ. ɿʘʛʘʣʦʤ ʜʦ ʮʽʻʾ ʛʨʫʧʠ 

ʚʭʦʜʠʪʴ ʧʦ 20-22 ʝʢʟʝʤʧʣʷʨʠ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ ʪʘ ʙʝʨʝʟʠ ʧʫʭʥʘʩʪʦʾ ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʦʣʦʚʠʥʫ ʚʩʽʭ 

ʝʢʟʝʤʧʣʷʨʽʚ ʮʽʻʾ ʛʨʫʧʠ. ʊʘʢʦʞ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʘ ʩʘʤʝ 21 ʝʢʟʝʤʧʣʷʨ ʥʘʨʘʭʦʚʫʻ ʙʝʨʝʟʘ ʜʘʫʨʩʴʢʘ.  
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ɻʨʫʧʘ ʜʝʨʝʚ ʟ ʜʽʘʤʝʪʨʦʤ ʚʽʜ 20,1 ʜʦ 22,0 ʩʤ ʟʘʛʘʣʦʤ ʥʘʣʽʯʫʻ 101 ʜʝʨʝʚʦ ʘʙʦ 14% ʫ 

ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥʘʭ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʫʚʽʡʰʣʠ ʤʘʡʞʝ ʚʩʽ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ ʙʝʨʝʟ. 

ʅʘʡʯʠʩʝʣʴʥʽʰʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʮʽʻʾ ʛʨʫʧʠ ʙʫʣʠ ʙʝʨʝʟʘ ʯʦʨʥʘ ï ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ 22 

ʰʪ., ʪʘ ʙʝʨʝʟʘ ʧʘʧʝʨʦʚʘ ï ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ 21 ʰʪ.  

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʥʘ ʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʚ ʧʦʢʘʟʥʠʢʘʭ ʜʽʘʤʝʪʨʫ 

ʜʝʨʝʚ ʥʘʚʽʪʴ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ. ʅʘʞʘʣʴ ʚ ʥʘʩ ʥʝ ʙʫʣʦ ʟʤʦʛʠ ʚʽʜʽʙʨʘʪʠ ʢʝʨʥʠ ʟ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʙʝʨʝʟ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʨʦʩʣʠʥ, ʪʦʤʫ ʧʨʠ ʚʠʟʥʘʯʝʥʽ ʚʽʢʫ ʤʠ ʢʦʨʠʩʪʫʚʘʣʠʩʴ 

ʪʽʣʴʢʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ. ʃʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʘʰʽ ʟʜʦʛʘʜʢʠ ʧʨʦ ʨʽʟʥʠʡ 

ʪʝʨʤʽʥ ʧʦʩʘʜʢʦʚʠʭ ʨʦʙʽʪ, ʪʘ ʨʽʟʥʠʡ ʚʽʢ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʢʦʣʝʢʮʽʾ ʙʝʨʝʟʠ. ɿʘ ʜʝʷʢʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʧʦʩʘʜʢʦʚʽ ʨʦʙʦʪʠ ʧʦ ʩʪʚʦʨʝʥʥʶ 

ʢʦʣʝʢʮʽʾ ʙʝʨʝʟʠ ʚ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʧʨʦʜʦʚʞʫʚʘʣʠʩʴ ʧʦʥʘʜ 10 ʨʦʢʽʚ [4,5]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʚʜʷʢʠ ʚʩʴʦʤʫ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʦʤʫ ʩʢʣʘʣʘʩʴ ʩʠʪʫʘʮʽʷ ʢʦʣʠ ʚ ʢʦʣʝʢʮʽʾ ʚ 

ʤʝʞʘʭ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʚʠʜʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʦʩʣʠʥʠ ʟ ʜʦʚʦʣʽ ʚʝʣʠʢʦʶ ʨʦʟʙʽʞʥʽʩʪʶ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ʜʽʘʤʝʪʨʫ.  

ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʱʦʜʦ ʚʠʩʦʪ ʨʦʩʣʠʥ ʜʦʟʚʦʣʷʶ ʩʚʽʜʯʠʪʠ ʧʨʦ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʫ 

ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʫ. ʈʽʟʥʠʮʷ ʚ ʧʦʢʘʟʥʠʢʘʭ ʚʠʩʦʪ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʙʝʨʝʟ ʩʪʘʥʦʚʠʣʘ ʧʦʥʘʜ 10 

ʤ. ɺ ʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʚʠʜʫ ʨʽʟʥʠʮʷ ʤʽʞ ʚʠʩʦʪʘʤʠ ʪʝʞ ʙʫʣʘ ʜʦʩʠʪʴ ʩʫʪʪʻʚʘ ʽ ʜʦʩʷʛʘʣʘ ʽʥʦʜʽ 6 ʽ 

ʙʽʣʴʰʝ ʤʝʪʨʽʚ.  

ʊʘʢʘ ʨʽʟʥʠʮʷ ʫ ʚʠʩʦʪʽ ʨʦʩʣʠʥ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʥʘ ʨʽʟʥʠʤʠ 

ʫʤʦʚʘʤʠ ʟʨʦʩʪʘʥʥʷ. ɯʥʦʜʽ ʨʦʩʣʠʥʠ ʦʜʥʦʛʦ ʚʠʜʫ ʟʨʦʩʪʘʶʪʴ ʚ ʨʽʟʥʠʭ ʢʚʘʨʪʘʣʘʭ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ 

ʧʘʨʢʫ, ʽ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʟʘʚʜʷʢʠ ʤʦʟʘʾʯʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʨʦʩʣʠʥʠ ʦʪʨʠʤʫʶʪʴ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ 

ʷʢ ʚʦʣʦʛʠ ʪʘʢ ʽ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʱʦ ʥʘ ʨʷʜʫ ʟ ʨʽʟʥʦʶ ʛʫʩʪʦʪʦʶ ʟʨʦʩʪʘʥʥʷ ʮʝ ʤʦʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʩʣʠʥʠ ʘʢʪʠʚʥʦ ʨʦʩʪʠ ʫ ʚʠʩʦʪʫ.  

ʗʢʱʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʢʦʞʥʫ ʩʪʫʧʝʥʴ ʚʠʩʦʪ ʦʢʨʝʤʦ ʪʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ 

ʪʝʥʜʝʥʮʽʾ. ɺ ʢʦʣʝʢʮʽʾ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ʚʽʜʨʘʟʫ ʚʠʜʽʣʷʶʪʴʩʷ ʜʝʨʝʚʘ-ʣʽʜʝʨʠ. ʎʝ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ (17 ʝʢʟʝʤʧʣʷʨʽʚ) ʪʘ ʙʝʨʝʟʠ ʧʫʭʥʘʩʪʦʾ (23 

ʝʢʟʝʤʧʣʷʨʠ). ɼʝʷʢʽ ʝʢʟʝʤʧʣʷʨʠ ʮʠʭ ʚʠʜʽʚ ʧʝʨʝʚʠʱʫʚʘʣʠ ʚʠʩʦʪʫ ʧʦʥʘʜ 26 ʤ. ʎʽ ʨʦʩʣʠʥʠ ʪʘʢʦʞ 

ʚʽʜʤʽʯʘʣʠʩʴ ʟʙʽʣʴʰʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʽʘʤʝʪʨʽʚ ʪʦʤʫ ʤʠ ʾʭ ʫʤʦʚʥʦ ʚʽʜʥʝʩʣʠ ʜʦ ʛʨʫʧʠ 

çʜʝʨʝʚʘ-ʧʘʪʨʽʘʨʭʠè.  

ʉʪʦʩʦʚʥʦ ʨʦʟʧʦʜʽʣʫ ʨʦʩʣʠʥ ʟʘ ʽʥʰʠʤʠ ʚʠʩʦʪʘʤʠ ʚʩʽ ʨʦʩʣʠʥʠ ʱʦ ʧʦʪʨʘʧʠʣʠ ʚ ʜʦʩʣʽʜ 

ʧʦʜʽʣʠʣʠʩʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʅʘʡʤʘʩʦʚʽʰʠʤʠ ʩʪʫʧʝʥʷʤʠ ʚʠʩʦʪʠ ʙʫʣʠ 16-18 ʤ. (26 % ʚʩʽʭ 

ʦʙʯʠʩʣʝʥʠʭ ʨʦʩʣʠʥ) ʪʘ 20-22 ʤ. (23 %). ɺ ʮʽ ʛʨʫʧʠ ʚʭʦʜʠʣʠ ʷʢ ʚʠʜʠ ʙʝʨʝʟʠ ʘʙʦʨʠʛʝʥʽʚ ʪʘʢ ʽ 

ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ. ɺʟʘʛʘʣʽ ʢʽʣʴʢʽʩʥʦ ʚ ʮʶ ʛʨʫʧʫ ʚʠʩʦʪ ʧʦʪʨʘʧʣʷʻ 362 ʨʦʩʣʠʥʠ ʱʦ ʩʢʣʘʜʘʻ 

ʤʘʡʞʝ ʧʦʣʦʚʠʥʫ ʚʩʽʭ ʚʠʤʽʨʷʥʠʭ ʚ ʜʦʩʣʽʜʽ ʨʦʩʣʠʥ. 
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ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʧʝʚʥʝʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʱʦ ʩʘʤʝ ʮʷ ʛʨʫʧʘ ʚʠʩʦʪ ʥʘʡʙʽʣʴʰ ʯʽʪʢʦ 

ʦʧʠʩʫʻ ʚʩʽ ʚʠʜʠ ʙʝʨʝʟ ʱʦ ʧʦʪʨʘʧʠʣʠ ʚ ʜʦʩʣʽʜ. ɯ ʩʘʤʝ ʥʘ ʮʶ ʚʠʩʦʪʫ ʧʦʪʨʽʙʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʚʽʜʙʦʨʽ ʨʦʩʣʠʥ ʜʣʷ ʙʣʘʛʦʫʩʪʨʦʶ ʱʦ ʥʘʡʤʝʥʰ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ.  

ʅʘʩʪʫʧʥʦʶ ʛʨʫʧʦʶ ʚʠʩʦʪ ʟ ʜʦʩʠʪʴ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʨʦʩʣʠʥ ʙʫʣʘ ʛʨʫʧʘ 18-20 ʤ, ʢʫʜʠ 

ʫʚʽʡʰʣʦ 130 ʦʩʦʙʠʥ, ʱʦ ʩʪʘʥʦʚʠʣʦ 18% ʚʽʜ ʫʩʽʭ ʚʠʤʽʨʷʥʠʭ ʨʦʩʣʠʥ ʫ ʜʦʩʣʽʜ. ʎʝ ʥʘʡʤʘʩʦʚʽʰʘ 

ʛʨʫʧʘ ʜʽʘʤʝʪʨʽʚ ʢʫʜʠ ʫʚʽʡʰʣʠ ʤʘʡʞʝ ʚʩʽ ʚʠʜʠ ʙʝʨʝʟ ʟʘ ʚʠʥʷʪʢʦʤ ʙʝʨʝʟʠ ʧʣʦʩʢʦʣʠʩʪʦʾ ʪʘ ʙʝʨʝʟʠ 

ʃʠʪʚʠʥʦʚʘ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʱʦ ʮʠʭ ʙʝʨʝʟ ʚ ʧʘʨʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʫʞʝ ʤʘʣʽʡ ʢʽʣʴʢʦʩʪʽ ʪʦʤʫ ʤʠ 

ʥʝ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ ʱʦ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʩʪʦʩʦʚʥʦ ʚʠʩʦʪ ʮʠʭ ʚʠʜʽʚ ʙʝʨʝʟ ʻ 

ʜʦʩʪʦʚʽʨʥʠʤʠ.  

ɼʦ ʛʨʫʧʠ ʚʠʩʦʪ 22-24 ʤ. ʟʘʛʘʣʦʤ ʚʭʦʜʠʪʴ 113 ʦʩʦʙʠʥ ʱʦ ʜʦʨʽʚʥʶʻ 15% ʫ ʚʽʜʥʦʩʥʠʭ 

ʚʝʣʠʯʠʥʘʭ. ʎʝ ʜʦʩʠʪʴ ʤʘʣʦʯʠʩʝʣʴʥʘ ʛʨʫʧʘ, ʜʦ ʥʝʾ ʚʭʦʜʷʪʴ ʘʙʦʨʠʛʝʥʥʽ ʚʠʜʠ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ (31 

ʨʦʩʣʠʥʘ), ʙʝʨʝʟʘ ʧʫʭʥʘʩʪʘ (42 ʨʦʩʣʠʥʠ) ʪʘ ʪʨʠ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ ʘ ʩʘʤʝ ʙʝʨʝʟʘ ʤʘʥʴʯʞʫʨʩʴʢʘ 

(10 ʨʦʩʣʠʥ), ʙʝʨʝʟʘ ʜʘʫʨʩʴʢʘ (21 ʨʦʩʣʠʥʘ) ʪʘ ʤʘʡʞʝ ʚʩʽ ʝʢʟʝʤʧʣʷʨʠ ʙʝʨʝʟʠ ʃʠʪʚʠʥʦʚʘ (9 

ʨʦʩʣʠʥ). 

ʅʘʡʤʝʥʰʦʶ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʛʨʫʧʦʶ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʛʨʫʧʠ çʜʝʨʝʚ-ʧʘʪʨʽʘʨʭʽʚè) 

ʚʽʜʟʥʘʯʠʣʘʩʴ ʛʨʫʧʘ ʟ ʚʠʩʦʪʦʶ 14-16 ʤ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʫʚʽʡʰʣʦ 88 ʨʦʩʣʠʥ ʘʙʦ 12% ʫ ʚʽʜʥʦʩʥʠʭ 

ʦʜʠʥʠʮʷʭ.  

ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʠʭ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʤʠ ʤʦʞʝʤʦ ʟ ʚʧʝʚʥʝʥʽʩʪʶ ʩʪʚʝʨʜʞʫʚʘʪʠ ʱʦ ʩʪʘʥ 

ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʠ ʙʝʨʝʟʠ ʻ ʥʘʡʢʨʘʱʽʤ ʟ ʫʩʽʭ ʚʠʜʽʚ ʱʦ ʧʦʪʨʘʧʠʣʠ ʚ ʜʦʩʣʽʜ. ʈʦʟʧʦʜʽʣ ʜʝʨʝʚ ʟʘ 

ʢʘʪʝʛʦʨʽʷʤʠ ʩʪʘʥʫ ɹʝʨʝʟʠ ʧʫʭʥʘʩʪʦʾ ʚʢʘʟʫʻ, ʱʦ 99% ʚʩʽʭ ʦʙʨʘʭʦʚʘʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʤʘʣʠ I ʪʘ II 

ʢʘʪʝʛʦʨʽʶ ʩʪʘʥʫ. ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 1,21. ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ ʤʘʣʘ ʜʝʱʦ ʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʘʣʝ 

ʚʩʝ ʞ ʱʝ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ. ʇʨʦʚʝʜʝʥʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʧʦʢʘʟʘʣʘ ʱʦ 

76% ʜʝʨʝʚ ʮʴʦʛʦ ʚʠʜʫ ʤʘʣʠ I ʪʘ II ʢʘʪʝʛʦʨʽʶ ʩʪʘʥʫ.  

ʅʘʡʥʠʞʯʠʡ ʽʥʜʝʢʩ ʩʪʘʥʫ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʫ ɹʝʨʝʟʠ ʧʣʦʩʢʦʣʠʩʪʦʾ 4,14. ʅʘʞʘʣʴ ʤʠ ʥʝ 

ʤʘʻʤʦ ʜʘʥʠʭ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʷʢʘ ʙʫʣʘ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʣʝʢʮʽʾ ʧʦ ʢʦʞʥʦʤʫ ʚʠʜʫ, ʘʣʝ 

ʩʫʯʘʩʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʮʴʦʛʦ ʚʠʜʫ ʪʘ ʥʘʷʚʥʽʩʪʴ ʚ ʢʫʨʪʠʥʽ ʩʚʽʞʦʛʦ ʩʫʭʦʩʪʦʶ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʚʽʜʧʘʜ ʚ ʤʠʥʫʣʽ ʨʦʢʠ. ʊʨʝʙʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʷʢʱʦ ʥʝ ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʱʦ ʜʦ 

ʣʽʢʫʚʘʥʥʷ, ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʤʘʻ ʚʩʽ ʰʘʥʩʠ ʚʪʨʘʪʠʪʠ ʮʝʡ ʚʠʜ ʙʝʨʝʟ.  

ʊʘʢʦʞ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʦʩʠʪʴ ʚʘʞʢʘ ʩʠʪʫʘʮʽʶ ʩʪʦʩʦʚʥʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʙʝʨʝʟʠ 

ʚôʷʟʦʣʠʩʪʦʾ. ʎʝʡ ʚʠʜ ʪʝʞ ʧʝʨʝʙʫʚʘʻ ʥʘ ʤʝʞʽ ʟʥʠʢʥʝʥʥʷ. ɯʥʜʝʢʩ ʩʪʘʥʫ ʮʴʦʛʦ ʚʠʜʫ ʜʦʨʽʚʥʶʻ 3,88.  

ɺʟʘʛʘʣʽ ʷʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʠ ʥʝ ʦʧʠʨʘʶʯʠʩʴ ʥʘ ʤʝʞʽ ʦʜʥʦʛʦ 

ʚʠʜʫ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʥʘʩʪʫʧʥʝ. ɺ ʢʦʣʝʢʮʽʾ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ʧʦʥʘʜ 65% ʚʩʽʭ ʚʠʜʽʚ ʙʝʨʝʟ 

ʤʘʶʪʴ I ʪʘ II ʢʘʪʝʛʦʨʽʶ ʩʪʘʥʫ. ʂʽʣʴʢʽʩʪʴ ʜʨʝʚ ʱʦ ʤʘʣʠ V ʪʘ V ʢʘʪʝʛʦʨʽʶ ʟʦʚʩʽʤ ʥʝ ʟʥʘʯʥʘ ʪʘ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 2% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʯʠʩʣʝʥʠʭ ʜʝʨʝʚ.  
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ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʟʽʙʨʘʥʽ ʥʘʤʠ ʜʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʦʩʦʚʥʦ ʧʝʨʝʙʽʛʫ ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʩʣʠʥ 

ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ, ʤʠ ʤʦʞʝʤʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʠ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʙʝʨʝʟʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʙʝʨʫʯʽ ʜʦ ʫʚʘʛʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʦʢʨʝʤʠʭ ʜʝʨʝʚ ʫ ʧʝʚʥʠʭ ʚʠʜʽʚ. 

ɿʦʢʨʝʤʘ ʪʠʭ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʚʠʜʽʚ ʚ ʩʢʣʘʜʽ ʷʢʠʭ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʨʦʩʣʠʥ ʟ ʢʘʪʝʛʦʨʽʻʶ ʩʪʘʥʫ 

III ʪʘ IV. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʮʠʤ ʚʠʜʘʤ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʠʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ, 

ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʜʽʻʚʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʚʽʜ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ.   

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʥʘʤʠ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʩʧʨʦʙʘ 

ʚʠʟʥʘʯʠʪʠ ʷʢʽ ʙʽʦʪʠʯʥʽ ʯʠʥʥʠʢʠ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʙʽʛ ʦʩʣʘʙʣʝʥʥʷ ʙʝʨʝʟ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ. 

ɿ ʮʽʻʶ ʤʠʪʦʶ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʟʙʫʜʥʠʢʽʚ 

ʭʚʦʨʦʙʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥ ʨʦʜʫ Betula. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ 

ʥʘʩʪʫʧʥʠʤ ʚʠʜʘʤ ʚʘʜ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷʤ: ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ, ʚʦʜʷʥʽ ʧʘʛʦʥʠ, ʥʝʢʨʦʪʠʯʥʽ 

ʧʣʷʤʠ, ʟʨʽʜʞʝʥʘ ʢʨʦʥʘ, ʜʫʞʝ ʜʨʽʙʥʝ ʣʠʩʪʷ, ʧʘʪʴʦʢʠ ʚʽʜ ʝʢʩʫʜʘʪʫ, ʥʘʷʚʥʽʩʪʴ ʜʫʧʝʣ, ʧʣʦʜʦʚʽ ʪʽʣʘ 

ʛʨʠʙʽʚ, ʣʴʦʪʥʽ ʦʪʚʦʨʠ ʢʦʤʘʭ ʥʘ ʩʪʦʚʙʫʨʽ, ʦʙôʾʜʘʥʥʷ ʣʠʩʪʷ, ʧʣʷʤʠʩʪʽʩʪʴ ʥʘ ʣʠʩʪʽ, ʟʤʽʥʠ ʢʦʣʴʦʨʫ 

ʣʠʩʪʷ (ʭʣʦʨʦʟʠ), ʟʘʩʝʣʝʥʽʩʪʴ ʦʤʝʣʦʶ (ʪʘʙʣ. 2).   

ʊʘʙʣʠʮʷ 2 ï ɺʠʜʠ ʧʘʪʦʣʦʛʽʡ ʱʦ ʪʨʘʧʣʷʶʪʴʩʷ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ 

ˉ  ɺʠʜʠ  
ʂʽʣʴʢʽʩʪʴ, 

ʝʢʟ., ʰʪ. 
ɺʠʷʚʣʝʥʽ ʧʘʪʦʣʦʛʽʾ 

1 ɹʝʨʝʟʘ ʙʽʣʘ ʢʠʪʘʡʩʴʢʘ 1 ʭʣʦʨʦʟ ʣʠʩʪʷ, ʧʣʷʤʠʩʪʽʩʪʴ 

2 ɹ. ʙʣʘʢʠʪʥʘ 2 ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ 

3 ɹ. ʨʝʙʨʠʩʪʘ 9 ʭʣʦʨʦʟ ʣʠʩʪʷ, ʩʫʭʽ ʛʽʣʢʠ ʚ ʢʨʦʥʽ 

4 ɹ. ʜʘʫʨʩʴʢʘ 29 
ʭʣʦʨʦʟ ʣʠʩʪʷ, ʩʫʭʽ ʛʽʣʢʠ ʚ ʢʨʦʥʽ, ʣʴʦʪʥʽ ʦʪʚʦʨʠ 

ʢʦʤʘʭ ʥʘ ʩʪʦʚʙʫʨʽ 

5 ɹ. ʞʦʚʪʘ 13 ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʢʘʧʠ, ʆʤʝʣʘ ʙʽʣʘ 

6 ɹ. ʤʘʥʴʯʞʫʨʩʴʢʘ 10 
ʢʘʧʠ, ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʣʴʦʪʥʽ ʦʪʚʦʨʠ ʢʦʤʘʭ 

ʥʘ ʩʪʦʚʙʫʨʽ 

7 ɹ. ʯʦʨʥʘ, ʘʙʦ ʯʝʨʚʦʥʘ 62 
ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ, ʥʝʢʨʦʟ, ʪʨʫʪʦʚʠʢʠ, 

ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʢʽʚ, ʩʫʚʝʣʴʚʘʣʠ, ʦʤʝʣʘ ʙʽʣʘ 

8 ɹ. ʦʡʢʦʚʩʴʢʘ 29 
ʢʘʧʠ, ʜʫʧʣʘ, ʭʣʦʨʦʟ ʣʠʩʪʷ, ʧʣʷʤʠʩʪʽʩʪʴ, 

ʪʨʫʪʦʚʠʢʠ 

9 ɹ. ʧʘʧʝʨʦʚʘ 23 
ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʢʽʚ, ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, 

ʢʘʧʠ, ʜʫʧʣʘ, ʪʨʫʪʦʚʠʢʠ 

10 ɹ. ʧʦʚʠʩʣʘ 34 
ʦʤʝʣʘ ʙʽʣʘ, ʢʘʧʠ, ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ, 

ʩʫʚʝʣʴʚʘʣʠ, 

11 ɹ. ʧ. ʬ. ʢʘʨʝʣʴʩʴʢʘ 3 ʧʣʷʤʠʩʪʽʩʪʴ, ʆʤʝʣʘ ʙʽʣʘ 

12 ɹ. ʧʣʦʩʢʦʣʠʩʪʘ 7 ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ, ʩʫʚʝʣʴʚʘʣʠ, 

13 ɹ. ʧʫʭʥʘʩʪʘ 1 ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʢʘʧʠ, ʆʤʝʣʘ ʙʽʣʘ 

14 ɹ. ʰʫʥʛʘʥʩʴʢʘ 11 
ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʢʘʧʠ, ʟʣʦʨʦʟ, ʣʴʦʪʥʽ 

ʦʪʚʦʨʠ ʢʦʤʘʭ ʥʘ ʩʪʦʚʙʫʨʽ 

15 ɹ. ʚôʷʟʦʣʠʩʪʘ 9 ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʢʘʧʠ, ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʷ 
ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 
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ʉʪʦʩʦʚʥʦ ʧʘʪʦʣʦʛʽʡ ʱʦ ʤʠ ʚʠʷʚʠʣʠ ʚ ʧʨʦʮʝʩʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ, 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʱʦ ʤʘʶʪʴ ʤʝʭʘʥʽʯʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʠ. ɿʘʛʘʣʦʤ ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ 

ʜʝʨʝʚ ʚʽʜ ɯɯɯ ʢʘʪʝʛʦʨʽʻʶ ʩʪʘʥʫ ʤʘʣʘ ʪʘʢʽ ʧʦʰʢʦʜʞʝʥʥʷ.  

ɼʦʩʠʪʴ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʩʪʦʚʙʫʨʘʭ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʝʨʝʟ ʢʘʧʠ. ɼʝʷʢʽ ʥʘʨʦʩʪʠ 

ʥʘʙʫʚʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʚ ʦʙôʻʤʽ ʪʘ ʟʥʠʞʫʶʪʴ ʷʢ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʘʢ ʽ ʩʘʥʽʪʘʨʥʠʡ 

ʩʪʘʥ ʨʦʩʣʠʥ. 

ʑʝ ʦʜʥʠʤ ʚʠʜʦʤ ʧʘʪʦʣʦʛʽʾ ʱʦ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʻ ʭʣʦʨʦʟ ʣʠʩʪʷ, ʪʘ ʧʣʷʤʠʩʪʽʩʪʴ. ʗʢ 

ʧʨʘʚʠʣʦ ʩʧʨʠʯʠʥʶʶʪʴ ʪʘʢʽ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ ʥʘ ʙʝʨʝʟʘʭ ʛʨʠʙʠ ʟ ʨʦʜʽʚ Septoria, Phoma, 

Phomitopsis, Ceuthospora, Ascochyta, Marssonina ʘ ʪʘʢʦʞ ʦʙʣʽʛʘʪʥʽ ʧʘʪʦʛʝʥʠ ï Phyllactinia 

suffulta (ʟʙʫʜʥʠʢ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ) ʪʘ Melampsoridium betulinum (ʟʙʫʜʥʠʢ ʙʦʨʦʰʥʠʩʪʦʾ ʽʨʞʽ).  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʚʠʷʚʣʝʥʘ ʥʘʤʠ ʧʣʷʤʠʩʪʽʩʪʴ ʣʠʩʪʢʽʚ ʙʝʨʝʟʠ ʩʧʨʠʯʠʥʶʶʪʴ ʤʽʢʨʦʤʽʮʝʪʠ 

Marssonina betulae ʽ Ceuthospora betulae. ʋʨʘʞʝʥʝ ʮʠʤʠ ʛʨʠʙʘʤʠ ʣʠʩʪʷ ʧʝʨʝʜʯʘʩʥʦ ʛʠʥʝ. ɺ 

ʥʘʩʣʽʜʦʢ ʧʦʰʠʨʝʥʥʷ ʫʰʢʦʜʞʝʥʥʷ ʚ ʜʝʨʝʚʽ ʟʤʝʥʰʫʻʪʴʩʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʨʦʩʣʠʥʠ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʥʘ ʧʦʨʦʩʣʽ ʙʝʨʝʟʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʟʙʫʜʥʠʢʘ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ Phyllactinia suffulta. ʍʚʦʨʦʙʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ ʙʽʣʦʛʦ 

ʙʦʨʦʰʥʠʩʪʦʛʦ ʥʘʣʴʦʪʫ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʠ. ʋʨʘʞʝʥʽ ʮʠʤ ʟʙʫʜʥʠʢʦʤ ʨʦʩʣʠʥʠ ʷʢ 

ʧʨʘʚʠʣʦ ʚʽʜʩʪʘʶʪʴ ʚ ʨʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʛʦ ʚôʷʥʝʥʥʷ ʣʠʩʪʷ ʪʘ ʨʘʥʥʴʦʛʦ ʟʘʢʽʥʯʝʥʥʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʅʘʨʘʟʽ ʮʝʡ ʟʙʫʜʥʠʢ ʙʫʚ ʧʦʤʽʯʝʥʠʡ ʪʽʣʴʢʠ ʥʘ ʧʦʨʦʩʣʝʚʠʭ ʨʦʩʣʠʥʘʭ, ʘʣʝ 

ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʽ ʥʘ ʥʴʦʛʦ.  

ʅʘ ʜʝʷʢʠʭ ʝʢʟʝʤʧʣʷʨʘʭ ʙʝʨʝʟʠ ʥʘʤʠ ʚʠʷʚʣʷʣʦʩʴ ʜʦ 3-5 ʢʫʱʽʚ ʦʤʝʣʠ ʙʽʣʦʾ (Viscum album 

L.). ʇʨʠ ʯʦʤʫ ʜʘʥʠʡ ʥʘʧʽʚʧʘʨʘʟʠʪ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʷʢ ʥʘ ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʘʭ ʪʘʢ ʽ ʥʘ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ. ʆʤʝʣʘ ʙʽʣʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʩʠʭʘʥʥʷ ʩʢʝʣʝʪʥʠʭ ʛʽʣʦʢ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʯʫʪʥʦʛʦ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʚʘʙʣʠʚʦʩʪʽ.  

ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʬʽʪʦ ʩʘʥʽʪʘʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʝʨʝʟ ʚ ʤʝʞʘʭ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ 

ʧʘʨʢʫ ʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʧʣʦʜʦʚʽ ʪʽʣʘ ʜʝʨʝʚʦʨʫʡʥʽʚʥʦʛʦ ʛʨʠʙʘ ʷʢʠʡ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʘʤʠ ʷʢ 

ʙʝʨʝʟʦʚʘ ʛʫʙʢʘ (Piptoporus betulinus). ʎʝʡ ʛʨʠʙ ʩʧʨʠʯʠʥʷʻ ʩʪʦʚʙʫʨʦʚʫ ʛʥʠʣʴ. ʊʘ ʧʣʦʜʦʚʽ ʪʽʣʘ 

ʛʨʠʙʘ ʯʘʛʠ ʙʝʨʝʟʦʚʦʾ (ɯnnonotus obliquus). ʇʣʦʜʦʚʽ ʪʽʣʘ ʛʨʠʙʘ ʯʘʛʘ ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʘ ʜʝʨʝʚʘʭ V 

ʪʘ Vɯ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ. 

ʇʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʙʝʨʝʟʥʷʢʽʚ ʥʘʤʠ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ (ʟʙʫʜʥʠʢ 

Enterobacter nimipressuralis). ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʧʨʦʷʚʠ ʮʽʻʾ ʭʚʦʨʦʙʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʙʝʨʝʟʠ, ʘ ʩʘʤʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʨʽʱʠʥʠ, ʟʜʫʪʪʷ, ʚʦʜʷʥʽ ʧʘʛʦʥʠ ʪʘ 

ʥʘʷʚʥʽʩʪʶ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʠʭ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʧʣʷʤ (ʧʘʪʴʦʢʽʚ). 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʦʙʩʪʝʞʝʥʥʷ 

ʢʦʣʝʢʮʽʾ ʙʝʨʝʟʥʷʢʽʚ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ʽʤʝʥʽ ɹ.ʌ. ʆʩʪʘʧʝʥʢʘ ʜʘʻ ʟʤʦʛʫ ʩʚʽʜʯʠʪʠ ʥʘʩʪʫʧʥʝ: 
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ʟʘʛʘʣʦʤ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʦʢʨʝʤʽ ʥʝʜʦʣʽʢʠ ʫ ʚʝʜʝʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʥʘʩʘʜʞʝʥʴ ʙʝʨʝʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʻ ʚʝʣʴʤʠ ʟʘʜʦʚʽʣʴʥʠʤ; ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʢʦʣʝʢʮʽʾ ʙʝʨʝʟʠ ʻ ʜʦʙʨʠʤ 

ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʦʤʝʣʠ ʙʽʣʦʾ, ʟʘʟʚʠʯʘʡ ʮʝʡ ʧʘʨʘʟʠʪ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʥʦʛʦ 

ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ, ʘʣʝ ʜʦʩʠʪʴ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʦʩʣʠʥʠ. ʇʨʘʮʽʚʥʠʢʘʤ ʧʘʨʢʫ 

ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝʤʧʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʟʠʪʫ ʪʘ ʧʨʦʚʝʩʪʠ ʟʘʭʦʜʠ ʧʦ ʡʦʛʦ 

ʟʥʠʱʝʥʥʶ; ʩʝʨʝʜ ʟʙʫʜʥʠʢʽʚ ʧʣʷʤʠʩʪʦʩʪʝʡ ʣʠʩʪʢʽʚ ʚʠʷʚʣʝʥʦ ʤʽʢʨʦʤʽʮʝʪʠ Marssonina betulae ʽ 

Ceuthospora betulae. ʉʪʫʧʽʥʴ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʨʘʟʽ ʥʝʟʥʘʯʥʘ ʘʣʝ ʚʩʝ ʞ ʪʘʢʠ ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʝʩʪʠ ʚʠʨʫʙʢʫ ʧʦʨʦʩʣʽ ʜʣʷ ʥʝʜʦʧʫʱʝʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʽʻʾ ʭʚʦʨʦʙʠ; ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʛʨʠʙʽʚ ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʛʥʠʣʽ ʩʪʦʚʙʫʨʽʚ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʘ ʩʘʤʝ ʛʨʠʙʠ 

ʙʝʨʝʟʦʚʘ ʛʫʙʢʘ ʪʘ ʯʘʛʘ ʙʝʨʝʟʦʚʘ; ʟ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʱʦ ʤʘʶʪʴ ʙʘʢʪʝʨʽʘʣʴʥʫ ʝʪʽʦʣʦʛʽʶ 

ʚʠʷʚʣʝʥʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʘ ʚʦʜʷʥʢʘ.  
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ʆʉʆɹʃʀɺʆʉʊɯ ʅɸʉɯʅɽɺʆɻʆ ʈʆɿʄʅʆɾɽʅʅʗ CATALPA BIGNONIOIDES WALT  

 

ɹʫʣʘʪ ɸʥʜʨʽʡ1, ʈʽʷʢʦ ʅʘʪʘʣʽʷ2 
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2ʩʪʫʜʝʥʪʢʘ ʆʉ çɹʘʢʘʣʘʚʨè ʥʘʧʨʷʤʫ ʧʽʜʛʦʪʦʚʢʠ ç206 ʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

1-2ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʍʘʨʢʽʚ 

 

ɸʥʦʪʘʮʽʷ. ɺ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʩʽʥʥʻʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʜʨʝʚ ʨʦʜʫ 

ʢʘʪʘʣʴʧʘ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʩʽʥʥʻʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ 

ʦʧʪʠʤʘʣʴʥʫ ʛʣʠʙʠʥʫ ʧʦʩʽʚʫ ʪʘ ʦʙôʻʤ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʜʦʨʦʱʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʩʽʥʥʻʚʝ ʨʦʟʤʥʦʞʝʥʥʷ, ʦʟʝʣʝʥʝʥʥʷ, ʽʥʪʨʦʜʫʢʮʽʷ, Catalpa bignonioides 

Walt., ʩʭʦʞʽʩʪʴ, ʩʪʨʦʢʠ ʪʘ ʛʣʠʙʠʥʘ ʧʦʩʽʚʫ. 

Abstract. The article examines the results of seed propagation of catalpa trees. The 

technological features of seed reproduction were analyzed, the optimal depth of sowing and the 

volume of the container for growing were determined. 

Key words: seed propagation, landscaping, introduction, Catalpa bignonioides Walt., 

germination, time and depth of sowing. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʪʚʦʨʝʥʥʷ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʩʘʜʽʚ, ʧʘʨʢʽʚ, ʩʢʚʝʨʽʚ ï ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʫ ʙʘʛʘʪʴʦʭ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʷʭ 

ʥʘ ʪʝʨʝʥʘʭ ʋʢʨʘʾʥʠ. ɿʙʝʨʝʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʥʘʩʘʜʞʝʥʴ ʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʫʤʦʚʣʶʶʪʴ 

ʟʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙʠ ʫ ʩʘʜʠʚʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʢʫʣʴʪʫʨ, ʥʝʩʪʘʯʘ ʷʢʦʛʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʛʘʣʴʤʫʻ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʦʟʝʣʝʥʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʪʝʨʠʪʦʨʽʡ [3,4,7]. 

ɿʥʘʯʥʘ ʨʦʣʴ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʘʨʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ ʥʘʣʝʞʠʪʴ ʨʦʩʣʠʥʘʤ 

ʽʥʪʨʦʜʫʮʝʥʪʘʤ. ɼʦ ʪʘʢʠʭ ʨʦʩʣʠʥ ʥʘʣʝʞʘʪʴ ʚʠʜʠ ʨʦʜʫ Catalpa [2,5]. ʎʽʥʥʽʩʪʴ ʾʭ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ, ʢʦʣʠ ʨʦʩʣʠʥʫ ʚʢʨʠʚʘʻ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʢʚʽʪʦʢ, ʱʽʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʩʫʮʚʽʪʪʷʭ. ʎʠʤ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ 

ʜʝʢʦʨʘʪʠʚʥʠʡ ʝʬʝʢʪ, ʱʦ ʩʪʘʚʠʪʴ ʚʠʜʠ ʨʦʜʫ Catalpa ʥʘ ʦʜʥʝ ʟ ʧʝʨʰʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʧʘʨʢʦʚʠʭ 

ʜʝʨʝʚ [2]. 

ɼʦ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʴ ʚʭʦʜʠʣʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʨʢʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʧʨʝʜʤʝʪ ʥʘʷʚʥʦʩʪʽ 

ʥʘʩʽʥʥʻʥʦʩʥʠʭ ʜʝʨʝʚ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʚ ʤ. ʍʘʨʢʽʚ ʪʘ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʽʜʙʦʨʫ ʥʘʩʽʥʥʻʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʫ ʥʘʩʽʥʥʻʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʢʘʪʘʣʴʧʠ ʟ ʤʝʪʦʶ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʡʦʛʦ ʚ ʧʨʘʢʪʠʢʫ ʟʝʣʝʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʨʝʛʽʦʥʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʜʠ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ Catalpa ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʩʽʥʥʻʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʤʥʦʞʝʥʥʷ 

https://repo.btu.kharkov.ua/bitstream/123456789/19379/1/Konf_22_11_FLDZ_DBTU-64-65.pdf
mailto:bulatandrey1977@gmail.com
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ʢʘʪʘʣʴʧʠ ʱʦ ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ ʤʽʩʪʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʤʘʩʦʚʝ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʜʫ ʚ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʜʣʷ ʧʦʪʨʝʙ ʦʟʝʣʝʥʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʪʘʮʽʦʥʘʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʥʘ ʙʘʟʽ 

ɼʝʨʞʘʚʥʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʽʥʥʷ 

ʢʘʪʘʣʴʧʠ ʱʦ ʙʫʣʦ ʟʽʙʨʘʥʦ ʚ ʧʘʨʢʦʚʠʭ ʟʦʥʘʭ ʤ. ʍʘʨʢʽʚ, ʚʽʢ ʜʝʨʝʚ ʩʪʘʥʦʚʠʚ ʚʽʜ 20 ʜʦ 40 ʨʦʢʽʚ. 

ɿʘ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʧʣʦʜʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʢʘʪʘʣʴʧʠ ʜʦʟʨʽʚʘʶʪʴ ʫ 

ʚʝʨʝʩʥʽ-ʞʦʚʪʥʽ [1]. ʄʘʩʦʚʠʡ ʚʠʣʽʪ ʥʘʩʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘʧʨʠʢʽʥʮʽ ʟʠʤʠ - ʥʘ ʧʦʯʘʪʢʫ ʚʝʩʥʠ. 

ɿʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ [6], ʟʘʛʦʪʽʚʣʶ ʥʘʩʽʥʥʷ ʢʘʪʘʣʴʧʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʚ ʦʩʽʥʥʽʡ 

ʧʝʨʽʦʜ, ʦʩʢʽʣʴʢʠ ʚ ʮʝʡ ʧʝʨʽʦʜ ʚʦʥʦ ʤʘʻ ʥʘʡʚʠʱʫ ʩʭʦʞʽʩʪʴ. 

ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʛʣʠʙʠʥʠ ʧʦʩʽʚʫ ʥʘʩʽʥʥʷ C. bignonioides ʤʠ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 

ʢʚʽʪʥʝʚʠʭ ʧʦʩʽʚʘʭ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ (ʪʘʙʣ. 1). ɺ ʜʦʩʣʽʜʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʙʩʪʨʘʪ ʚ ʩʢʣʘʜ 

ʷʢʦʛʦ ʚʭʦʜʠʣʠ: ʯʦʨʥʦʟʝʤ ʪʠʧʦʚʠʡ, ʪʦʨʬ, ʧʽʩʦʢ (2:1:1), ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʝʨʝʛʥʦʶ. 

 

ʊʘʙʣʠʮʷ 1 ï ˆʨʫʥʪʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʢʘʪʘʣʴʧʠ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʧʦʩʽʚʫ 

 

ɺʠʜ 
ɻʣʠʙʠʥʘ 

ʧʦʩʽʚʫ, ʩʤ 

ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ 

ʜʦ ʧʦʷʚʠ 

ʧʝʨʰʠʭ ʩʭʦʜʽʚ 

ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ 

ʜʦ ʧʦʷʚʠ ʤʘʩʦʚʠʭ 

ʩʭʦʜʽʚ 

ˆʨʫʥʪʦʚʘ 

ʩʭʦʞʽʩʪʴ 

% 

Catalpa 

bignonioides 

0,5 10 15 97 

1 10 15 91 

2 12 15 88 

3 18 28 75 

4 20 32 55 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʦʧʝʨʝʜʥʽ ʚʠʩʥʦʚʢʠ. ɿʘʛʘʣʦʤ 

ˇʨʫʥʪʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʢʘʪʘʣʴʧʠ ʙʫʣʘ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʜʦʩʣʽʜʫ ʟ 

ʛʣʠʙʠʥʦʶ ʧʦʩʽʚʫ 4 ʩʤ. ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʧʦʢʘʟʥʠʢʠ ʩʭʦʞʦʩʪʽ ʜʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʘʛʘʣʴʥʦ 

ʣʽʪʝʨʘʪʫʨʥʠʭ, ʘʣʝ ʮʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʫ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʫʤʦʚ ʚʽʜʢʨʠʪʦʛʦ ˇʨʫʥʪʫ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ, ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʙʩʪʨʘʪʫ ʥʘ ʷʢʦʤʫ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜ. 

ʉʝʨʝʜ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʧʣʠʚʫ ʛʣʠʙʠʥʠ ʧʦʩʽʚʫ ʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʢʨʘʱʽ 

ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʫ ʚʘʨʽʘʥʪʘʭ 0,5-1,0 ʩʤ, ʧʦʢʘʟʥʠʢʠ ʩʭʦʞʦʩʪʽ ʚ ʮʠʭ ʚʘʨʽʘʥʪʘʭ ʙʫʣʠ ʥʘ 

ʨʽʚʥʽ 91-97%, ʪʦʤʫ ʤʠ ʚʚʘʞʘʻʤʦ ʩʘʤʝ ʮʶ ʛʣʠʙʠʥʫ ʦʧʪʠʤʘʣʴʥʦʶ ʜʣʷ ʚʝʩʥʷʥʦʛʦ ʧʦʩʽʚʫ Catalpa 

bignonioides ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʉʽʷʥʮʽ ʢʘʪʘʣʴʧʠ ʜʦ ʚʠʩʘʜʞʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ ʚʠʨʦʱʫʚʘʣʠ ʫ ʧʣʘʩʪʠʢʦʚʠʭ 

ʢʦʥʪʝʡʥʝʨʘʭ ʛʣʠʙʠʥʦʶ 8 ʩʤ ʉʽʷʥʮʽ ʢʘʪʘʣʴʧʠ ʜʦʩʠʪʴ ʰʚʠʜʢʦʨʦʩʣʽ, ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʧʝʨʰʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʦʥʠ ʤʦʞʫ ʩʷʛʘʪʠ ʚʠʩʦʪʠ ʧʦʥʘʜ 30 ʩʤ. ʊʦʤʫ ʧʽʩʣʷ ʧʦʷʚʠ ʜʨʫʛʦʾ ʧʘʨʠ 

ʩʧʨʘʚʞʥʴʦʛʦ ʣʠʩʪʷ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʝʨʝʩʘʜʢʘ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ ʫ ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ. ɿʘʚʜʷʢʠ 
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ʨʘʥʥʴʦʤʫ ʥʘʩʪʘʥʥʶ ʟʘʤʦʨʦʟʢʽʚ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʯʘʩʪʠʥʘ ʨʦʩʣʠʥ ʙʫʣʘ ʚʠʩʘʜʞʝʥʘ ʥʘʤʠ ʚ 

ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʜʦʨʦʱʫʚʘʥʥʷ ʽ ʧʝʨʝʩʘʜʢʠ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʝʛʝʪʘʮʽʡʥʦʤʫ ʩʝʟʦʥʽ (ʨʠʩ 1). 

 

ʘ) ʩʭʦʜʠ     ʙ) ʚʠʛʣʷʜ ʩʽʷʥʮʽʚ ʧʝʨʝʜ ʚʠʩʘʜʢʦʶ ʫ ʢʦʥʪʝʡʥʝʨʠ 

ʪʘ ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ 

ʈʠʩʫʥʦʢ 1 - ʉʽʷʥʮʽ Catalpa bignonioides 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʅʘ ʯʘʩ ʨʦʙʽʪ ʟ ʧʝʨʝʩʘʜʢʠ ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʭ ʩʽʷʥʮʽʚ ʢʘʪʘʣʴʧʠ, 

ʚʢʣʶʯʘʶʯʠ ʜʦʚʞʠʥʫ ʾʭ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʩʪʘʥʦʚʠʣʘ 20-25 ʩʤ, ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʚ ʙʣʠʟʴʢʦ 0,4 ʩʤ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 2 ï ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʽʷʥʮʽʚ Catalpa ʚignonioides 

ʉʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ɼʦʚʞʠʥʘ 

ʢʦʨʽʥʥʷ 

l, ʩʤ 

ɼʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʘ 

ʩʽʷʥʮʷ 

d, ʤʤ 

ɺʠʩʦʪʘ ʩʽʷʥʮʷ 

h, ʩʤ 

ʉʝʨʝʜʥʻ (M) 8,4 4,05 13,66 

ʄʝʜʽʘʥʘ (Mʝ) 3,2 2,5 13,55 

ʄʦʜʘ (M0) 1,3 1,5 12,1 

ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (Ñm) 0,304 0,259 1,549 

ɼʠʩʧʝʨʩʽʷ ʚʠʙʽʨʢʠ (S2) 0,117 0,376 2,401 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʙôʻʤʫ ʢʦʥʪʝʡʥʝʨʘ ʥʘ 

ʨʦʩʪʦʚʽ ʷʢʦʩʪʽ ʩʽʷʥʮʽʚ. ɺʠʭʦʜʷʯʠ ʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʜʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʜʦʨʦʱʫʚʘʥʥʷ 

ʦʙʠʨʘʪʠ ʢʦʥʪʝʡʥʝʨʠ ʟ ʤʘʣʠʤ ʦʙôʻʤʦʤ (ʪʘʢ ʟʚʘʥʘ ʤʘʣʦ ʦʙôʻʤʥʘ ʢʫʣʴʪʫʨʘ), ʚ ʢʦʥʪʨʦʣʴʥʠʡ 

ʚʘʨʽʘʥʪ ʥʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʢʦʥʪʝʡʥʝʨ ʟ ʦʙôʻʤʦʤ 0,3 ʣʽʪʨʠ, ʦʙôʻʤ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʪʘʥʦʚʠʚ 

0,5 ʣ; ʪʘ 1,0 ʣ (ʨʠʩ. 2). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʙôʻʤʫ ʢʦʥʪʝʡʥʝʨʘ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʨʦʩʪʫ ʩʽʷʥʮʽʚ ʢʘʪʘʣʴʧʠ ʜʘʶʪʴ ʟʤʦʛʫ ʩʚʽʜʯʠʪʠ ʧʨʦ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʘʥʠʭ ʚ ʜʦʩʣʽʜ ʦʙôʻʤʽʚ ʢʦʥʪʝʡʥʝʨʫ. ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʥʽ ʚʘʨʽʘʥʪʠ ʙʝʟ ʚʠʥʷʪʢʫ ʟʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʩʪʫ ʧʝʨʝʚʠʱʫʚʘʣʠ ʢʦʥʪʨʦʣʴʥʠʡ ʦʙôʻʤ ʢʦʥʪʝʡʥʝʨʫ. 
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ʈʠʩʫʥʦʢ 4 - ʉʽʷʥʝʮʴ Catalpa ʚignonioides ʚ ʢʦʥʪʝʡʥʝʨʽ 0,3 ʣ 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ɼʘʥʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʥʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʜʦʩʠʪʴ ʥʠʟʴʢʫ ʨʦʩʪʦʚʫ ʘʢʪʠʚʥʽʩʪʴ ʩʽʷʥʮʽʚ ʢʘʪʘʣʴʧʠ, ʦʩʢʽʣʴʢʠ ʟʘ ʪʨʠ ʤʽʩʷʯʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʧʽʢʽʨʦʚʢʠ ʩʽʷʥʮʽ ʥʘʙʨʘʣʠ ʫ ʚʠʩʦʪʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 4 ʩʤ, ʱʦ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʜʦʩʠʪʴ 

ʧʦʚʽʣʴʥʠʡ ʪʝʤʧ ʨʦʩʪʫ ʜʣʷ ʪʘʢʦʾ ʰʚʠʜʢʦʨʦʩʪʫʯʦʾ ʧʦʨʦʜʠ ʷʢ ʢʘʪʘʣʴʧʘ (ʪʘʙʣ. 3). ʊʘʢʠʤ ʯʠʥʦʤ, ʮʽ 

ʨʦʩʣʠʥʠ ʙʫʜʫʪʴ ʦʩʪʘʚʣʝʥʽ ʥʘ ʜʦʨʦʱʫʚʘʥʥʷ ʚ ʪʝʧʣʠʯʥʠʭ ʫʤʦʚʘʭ, ʽ ʙʫʜʫʪʴ ʚʠʩʘʜʞʝʥʽ ʥʘʩʪʫʧʥʦʛʦ 

ʨʦʢʫ ʚ ʰʢʽʣʴʥʝ ʚʽʜʜʽʣʝʥʥʷ. 

 

ʊʘʙʣʠʮʷ 3 ï ʉʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʩʽʷʥʮʽʚ Catalpa ʚignonioides ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙôʻʤʫ ʢʦʥʪʝʡʥʝʨʘ 

ʆʙôʻʤ ʢʦʥʪʝʡʥʝʨʘ 

ʆʙôʻʤ ʢʦʥʪʝʡʥʝʨʘ 

0,3 ʣ 0,5 ʣ 1,0 ʣ 

h, ʩʤ % h, ʩʤ % h, ʩʤ % 

ʉʝʨʝʜʥʻ (M) 17,5 100 24,5 140 43,7 250 

ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (Ñm) 1,2 - 5,0 - 4,3 - 

ɼʠʩʧʝʨʩʽʷ ʚʠʙʽʨʢʠ  (S2) 1,5 - 25,2 - 18,8 - 

 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʉʪʦʩʦʚʥʦ ʜʦʩʣʽʜʫ ʟ ʦʙôʻʤʦʤ ʢʦʥʪʝʡʥʝʨʘ 0,5 ʣʽʪʨʘ. ɺʠʩʦʪʘ ʩʽʷʥʮʷ ʥʘʧʨʠʢʽʥʮʽ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʩʪʘʥʦʚʠʪʴ 24,5 ʩʤ, ʰʦ ʤʘʡʞʝ ʥʘ 80% ʙʽʣʴʰʝ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪ ʜʦ 

ʧʽʢʽʨʦʚʢʠ ʨʦʩʣʠʥ, ʪʘ ʥʘ 40% ʙʽʣʴʰʝ ʟʘ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪ ʦʪʨʠʤʘʥʠʭ ʟ ʢʦʥʪʝʡʥʝʨʦʤ ʦʙôʻʤʦʤ 0,3 

ʣʽʪʨʠ. 



82 

 

ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʚʽʜʟʥʘʯʘʣʠʩʴ ʧʦʢʨʘʱʝʥʠʤ ʨʦʩʪʦʤ ʚ ʚʠʩʦʪʫ ʨʦʩʣʠʥʠ ʚ ʜʦʩʣʽʜʽ ʟ 

ʦʙôʻʤʦʤ ʢʦʥʪʝʡʥʝʨʘ 1,0 ʣʽʪʨʘ. ʇʦʢʘʟʥʠʢʠ ʨʦʩʪʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʷʢ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʝʣʠʢʦʛʦ 

ʢʦʥʪʝʡʥʝʨʘ ʚʠʷʚʠʣʠʩʴ ʥʘ ʤʘʡʞʝ 220% ʙʽʣʴʰʠʤʠ ʟʘ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʽ ʥʘ ʧʦʯʘʪʢʫ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʪʘ ʥʘ 250% ʙʽʣʴʰʠʤʠ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪʠ ʦʪʨʠʤʘʥʠʭ ʚ ʜʦʩʣʽʜʽ ʟ 

ʢʦʥʪʝʡʥʝʨʦʤ ʦʙôʻʤʦʤ 0,3 ʣʽʪʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʦʩʣʽʜʽʚ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʦʙôʻʤʫ 

ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʨʦʩʪʦʚʽ ʷʢʦʩʪʽ ʩʽʷʥʮʽʚ ʢʘʪʘʣʴʧʠ ʜʘʶʪʴ ʟʤʦʛʫ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʥʘʤʠ 

ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʤʘʪʝʤʘʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʧʦʢʘʟʥʠʢʠ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʤʘʡʞʝ ʚ ʫʩʽʭ 

ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘ 99 ï 99,9% ʨʽʚʥʽ (ʈ= 0,01 tst= 2.58; ʈ= 0,001 tst= 3.29). 

ʊʘʢʠʡ ʪʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚôʷʟʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ 

ʦʙʣʽʢʦʚʠʭ ʨʦʙʽʪ ʚ ʜʦʩʣʽʜʘʭ. 

ɺ ʮʽʣʦʤʫ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʘʥʠʭ ʚ ʜʦʩʣʽʜ 

ʢʦʥʪʝʡʥʝʨʽʚ ʪʘ ʚʠʚʯʝʥʥʷ ʾʭ ʧʦʟʠʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ ʨʽʩʪ ʫ ʚʠʩʦʪʫ ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ ʜʘʻ 

ʟʤʦʛʫ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʟ 

ʙʽʣʴʰʠʤ ʦʙôʻʤʦʤ. ʆʩʢʽʣʴʢʠ ʫ ʚʝʣʠʢʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʴʰʝ ʩʫʙʩʪʨʘʪʫ, ʨʦʩʣʠʥʘ 

ʦʪʨʠʤʫʻ ʙʽʣʴʰʫ ʧʣʦʱʫ ʞʠʚʣʝʥʥʷ. ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʙʽʣʴʰʘ ʚʦʣʦʛʦʻʤʥʽʩʪʴ 

ʩʫʙʩʪʨʘʪʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʩʠʣʶʻ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥʠ. 

ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʥʘʩʪʫʧʥʝ, ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʟ ʙʽʣʴʰʠʤ ʦʙôʻʤʦʤ ʩʫʙʩʪʨʘʪʫ 

ʬʦʨʤʫʶʪʴʩʷ ʦʜʥʦʪʠʧʥʽ ʧʦ ʚʠʩʦʪʽ ʨʦʩʣʠʥʠ ʙʝʟ ʨʦʟʧʦʜʽʣʫ ʥʘ ʩʽʷʥʮʽ ï ʣʽʜʝʨʠ ʪʘ ʩʽʷʥʮʽ ï 

ʘʫʪʩʘʡʜʝʨʠ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʽʩʣʷ ʧʝʨʝʩʘʜʢʠ ʥʘʜʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʞʥʽʡ ʨʦʩʣʠʥʽ ʦʢʨʝʤʦ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʟʘ ʧʦʞʠʚʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ˇʨʫʥʪʦʚʫ ʚʦʣʦʛʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʦʧʝʨʝʜʥʽʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʙôʻʤ ʢʦʥʪʝʡʥʝʨʘ ʜʦʩʠʪʴ ʩʠʣʴʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥʠ, ʽ ʯʠʤ ʚʽʥ ʙʽʣʴʰʠʡ ʪʠʤ ʢʨʘʱʝ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʨʦʩʣʠʥʘ. ʆʩʢʽʣʴʢʠ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʽ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʢʦʥʪʝʡʥʝʨʠ ʟ ʦʙôʻʤʦʤ ʧʦʥʘʜ 1,0 ʣʽʪʨ, 

ʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦ ʢʦʥʪʝʡʥʝʨʘ ʟ ʦʙôʻʤʦʤ 1,0 ʣʽʪ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʽʷʥʮʽʚ ʢʘʪʘʣʴʧʠ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʦʙôʻʤʦʤ ʢʦʥʪʝʡʥʝʨʽʚ ʥʘ 

ʨʦʟʚʠʪʦʢ ʩʽʷʥʮʽʚ ʙʘʟʫʶʯʠʩʴ ʣʠʰʝ ʥʘ ʧʦʢʘʟʥʠʢʘʭ ʚʠʩʦʪʠ ʨʦʩʣʠʥʠ ʥʝ ʟʦʚʩʽʤ ʧʨʘʚʠʣʴʥʦ, ʦʩʢʽʣʴʢʠ 

ʤʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʟ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ ʩʠʩʪʝʤʦʶ ʥʘ ʢʦʞʥʫ ʣʘʥʢʫ ʷʢʦʾ ʜʽʻ ʥʠʟʢʘ ʘʙʽʦʪʠʯʥʠʭ ʽ 

ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʽʟ ʨʽʟʥʠʤʠ ʷʢʽʩʥʠʤʠ ʪʘ ʢʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʙôʻʤʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʩʽʷʥʮʽʚ ʻ ʩʫʢʫʧʥʽʩʪʴ ʟʤʽʥʠ ʷʢ ʫ ʚʠʩʦʪʽ ʩʽʷʥʮʶ ʪʘ ʽ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʧʨʠʨʦʩʪʽ ʧʦʨʦʜʠ ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

ɼʣʷ ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʦʙôʻʤʽʚ ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʨʽʩʪ ʩʽʷʥʮʽʚ ʢʘʪʘʣʴʧʠ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʚʽʯʽ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʘ ʩʘʤʝ ʥʘ ʚʝʩʥʽ ʪʘ ʚʦʩʝʥʠ. 



83 

 

ʎʝ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʫʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʩʽʷʥʮʽʚ ʪʘ ʧʝʚʥʦʶ ʤʽʨʦʶ ʥʽʚʝʣʶʚʘʪʠ ʜʽʶ 

ʽʥʰʠʭ ʘʙʽʦʪʠʯʥʠʭ ʪʘ ʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʚʧʣʠʥʫʪʠ ʥʘ ʜʠʥʘʤʽʢʫ ʨʽʯʥʦʛʦ 

ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ. 

ɺ ʪʘʙʣʠʮʽ 4 ʥʘʚʝʜʝʥʦ ʚʧʣʠʚ ʢʦʥʪʝʡʥʝʨʽʚ ʨʽʟʥʦʛʦ ʦʙôʻʤʫ ʥʘ ʧʦʢʘʟʥʠʢʠ ʜʽʘʤʝʪʨʽʚ ʩʽʷʥʮʽʚ 

ʢʘʪʘʣʴʧʠ ʦʪʨʠʤʘʥʠʭ ʥʘʧʨʠʢʽʥʮʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʝʨʽʦʜʫ. 

 

ʊʘʙʣʠʮʷ 4 ï ʉʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʽʘʤʝʪʨʫ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʩʽʷʥʮʽʚ Catalpa ʚignonioides ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙôʻʤʫ ʢʦʥʪʝʡʥʝʨʘ 

ʆʙôʻʤ ʢʦʥʪʝʡʥʝʨʘ 

ʆʙôʻʤ ʢʦʥʪʝʡʥʝʨʘ 

0,3 ʣ 0,5 ʣ 1,0 ʣ 

d, ʤʤ % d, ʤʤ % d, ʤʤ % 

ʉʝʨʝʜʥʻ (M) 5,0 100 7,8 156 8,3 166 

ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (Ñm) 0,8 - 1,2 - 0,8 - 

ɼʠʩʧʝʨʩʽʷ ʚʠʙʽʨʢʠ  (S2) 0,6 - 1,5 - 0,6 - 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ 4, ʩʽʷʥʮʽ ʢʘʪʘʣʴʧʠ ʧʦʟʠʪʠʚʥʦ ʨʝʘʛʫʶʪʴ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʽʚ 

ʢʦʥʪʝʡʥʝʨʫ. ɿʘʛʘʣʦʤ ʧʦʢʘʟʥʠʢʠ ʜʽʘʤʝʪʨʫ ʨʦʩʣʠʥ ʚ ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ ʙʫʣʠ ʚʠʱʠʤʠ ʟʘ  

ʧʦʢʘʟʥʠʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʧʦʩʘʜʢʠ (ʦʙôʻʤ 0,3 ʣ). 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ, ʱʦ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʥʷ ʧʨʠʨʦʩʪʽʚ ʧʦ ʜʽʘʤʝʪʨʫ ʫ 

ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ ʚ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʟʨʦʩʪʘʣʘ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʦʙôʻʤʫ ʢʦʥʪʝʡʥʝʨʘ. 

ʇʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʪʝʡʥʝʨʫ ʧʨʠ ʚʠʨʦʱʫʚʘʥʽ ʢʘʪʘʣʴʧʠ ʜʦʩʠʪʴ ʜʦʙʨʝ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚʞʝ ʫ ʚʘʨʽʘʥʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʥʪʝʡʥʝʨʘ ʦʙôʻʤʦʤ 0,5 ʣ. ɺ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ 

ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʚ 7,8 ʤʤ, ʽ ʙʫʚ ʚʠʱʝ ʚʽʜ 

ʢʦʥʪʨʦʣʴʥʦʾ ʧʦʩʘʜʢʠ (ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʥʘ ʢʦʥʪʨʦʣʽ ï 5,0 ʩʤ), ʨʽʟʥʠʮʷ ʚ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʩʪʘʥʦʚʠʣʘ 56% ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ. 

ʊʘʢʦʞ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʩʪʽʚ ʜʽʘʤʝʪʨʫ ʧʦʢʘʟʠʚ ʚʘʨʽʘʥʪ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʦʥʪʝʡʥʝʨʫ ʟ ʦʙôʻʤʦʤ 1,0 ʣʽʪʨ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʽʟʥʠʮʷ ʚ ʧʦʢʘʟʥʠʢʘʭ ʜʽʘʤʝʪʨʽʚ ʤʽʞ ʜʦʩʣʽʜʦʤ 

ʟ ʢʦʥʪʝʡʥʝʨʘʤʠ 0,5 ʣ. ʪʘ 1,0 ʣ. ʚʞʝ ʥʝ ʪʘʢʘ ʩʫʪʪʻʚʘ, ʽ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ 0,5 ʩʤ. 

ʅʘʞʘʣʴ ʩʭʝʤʦʶ ʜʦʩʣʽʜʫ ʥʝ ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʱʝ ʙʽʣʴʰʠʭ ʢʦʥʪʝʡʥʝʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʢʘʟʫʚʘʪʠ ʩʪʽʡʢʫ ʟʘʣʝʞʥʽʩʪʴ ʧʨʠʨʦʩʪʽʚ 

ʧʦ ʜʽʘʤʝʪʨʫ ʚʽʜ ʦʙôʻʤʫ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʘʪʠ ʦʜʠʥ ʟ ʦʙôʻʤʽʚ ʢʦʥʪʝʡʥʝʨʘ ʦʩʢʽʣʴʢʠ 

ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʽ ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʠ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʢʘʟʫʻ ʧʨʠ 90 % ʨʽʚʥʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (tst. ʪʘʙʣ = 0,164,  tst ʦʧʠʪʥʝ = 1,34). 
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ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʫ ʛʣʠʙʠʥʫ ʧʦʩʽʚʫ ʥʘʩʽʥʥʷ. ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʦʧʪʠʤʘʣʴʥʦʶ 

ʛʣʠʙʠʥʦʶ ʜʣʷ ʚʝʩʥʷʥʦʛʦ ʧʦʩʽʚʫ Catalpa bignonioides ʚ ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ ʻ ʛʣʠʙʠʥʘ ʥʘ ʨʽʚʥʽ 

0,5-1,0 ʩʤ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʚʽʜʟʥʘʯʘʣʠʩʴ ʧʦʢʨʘʱʝʥʠʤ ʨʦʩʪʦʤ ʚ ʚʠʩʦʪʫ ʨʦʩʣʠʥʠ ʚ ʜʦʩʣʽʜʽ ʟ 

ʦʙôʻʤʦʤ ʢʦʥʪʝʡʥʝʨʘ 1,0 ʣʽʪʨʘ. ʇʦʢʘʟʥʠʢʠ ʨʦʩʪʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʷʢ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʝʣʠʢʦʛʦ 

ʢʦʥʪʝʡʥʝʨʘ ʚʠʷʚʠʣʠʩʴ ʥʘ 250% ʙʽʣʴʰʠʤʠ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʚʠʩʦʪʠ ʦʪʨʠʤʘʥʠʭ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʜʦʩʣʽʜʽ ʟ ʢʦʥʪʝʡʥʝʨʦʤ ʦʙôʻʤʦʤ 0,3 ʣʽʪʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʦʩʣʽʜʽʚ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʦʙôʻʤʫ 

ʢʦʥʪʝʡʥʝʨʘ ʥʘ ʨʦʩʪʦʚʽ ʷʢʦʩʪʽ ʩʽʷʥʮʽʚ Catalpa ʚignonioides ʜʘʶʪʴ ʟʤʦʛʫ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ 

ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʤʘʪʝʤʘʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʧʦʢʘʟʥʠʢʠ ʢʨʠʪʝʨʽʶ ʉʪʶʜʝʥʪʘ 

ʤʘʡʞʝ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘ 99 ï 99,9% ʨʽʚʥʽ (ʈ= 0,01 tst= 2.58; ʈ= 

0,001 tst= 3.29). ʊʘʢʠʡ ʪʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚôʷʟʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʚʠʢʦʥʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʨʦʙʽʪ ʚ ʜʦʩʣʽʜʘʭ. 

ɺ ʮʽʣʦʤʫ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʘʥʠʭ ʚ ʜʦʩʣʽʜ 

ʢʦʥʪʝʡʥʝʨʽʚ ʪʘ ʚʠʚʯʝʥʥʷ ʾʭ ʧʦʟʠʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ ʨʽʩʪ ʫ ʚʠʩʦʪʫ ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ ʜʘʻ 

ʟʤʦʛʫ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʟ 

ʙʽʣʴʰʠʤ ʦʙôʻʤʦʤ. ʆʩʢʽʣʴʢʠ ʫ ʚʝʣʠʢʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʴʰʝ ʩʫʙʩʪʨʘʪʫ, ʨʦʩʣʠʥʘ 

ʦʪʨʠʤʫʻ ʙʽʣʴʰʫ ʧʣʦʱʫ ʞʠʚʣʝʥʥʷ, ʪʘʢʦʞ ʥʝʤʘʣʦʚʘʞʥʠʤ ʬʘʢʪʦʨʦʤ ʙʽʣʴʰʘ ʚʦʣʦʛʦʻʤʥʽʩʪʴ 

ʩʫʙʩʪʨʘʪʫ, ʱʦ ʩʧʨʠʷʻ ʚ ʧʝʨʽʦʜ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʜʦʙʨʝ ʾʭ ʥʘʧʠʪʫʚʘʪʠ ʚʦʣʦʛʦʶ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʦʩʠʣʶʻ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥʠ. 

ʇʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʪʝʡʥʝʨʫ ʧʨʠ ʚʠʨʦʱʫʚʘʥʽ Catalpa ʜʦʩʠʪʴ ʜʦʙʨʝ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚʞʝ ʫ ʚʘʨʽʘʥʪʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʥʪʝʡʥʝʨʘ ʦʙôʻʤʦʤ 0,5 ʣ. ɺ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ 

ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʚ 7,8 ʩʤ, ʽ ʙʫʚ ʚʠʱʝ ʚʽʜ 

ʢʦʥʪʨʦʣʴʥʦʾ ʧʦʩʘʜʢʠ (ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʥʘ ʢʦʥʪʨʦʣʽ ï 5,0 ʩʤ), ʨʽʟʥʠʮʷ ʚ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʮʽʾ ʩʪʘʥʦʚʠʣʘ 56% ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ. 
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ʄʆɾʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʈʆʉʃʀʅ ʈʆɼʋ ʂʆʉʊʈʀʎʗ (FESTUCA) ɺ ʆɿɽʃɽʅɽʅʅɯ 

 

ɹʫʪʝʥʢʦ ɺʽʢʪʦʨʽʷ1, ʂʦʟʘʯʫʢ ɯʥʥʘ2 

1 ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, Vikam200067@gmail.com 
2 ʽʥʞʝʥʝʨ 2 ʢʘʪʝʛʦʨʽʾ ʚʽʜʜʽʣʫ ʟʙʘʛʘʯʝʥʥʷ ʜʝʥʜʨʦʬʣʦʨʠ, allafialko76@ukr.net 

1 ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɹʽʣʘ ʎʝʨʢʚʘ 
2 ɼʝʨʞʘʚʥʠʡ ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ çʆʣʝʢʩʘʥʜʨʽʷè ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ɹʽʣʘ ʎʝʨʢʚʘ 

 

ɸʥʦʪʘʮʽʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʜʦʚʠʡ ʘʩʦʨʪʠʤʝʥʪ ʜʝʢʦʨʘʪʠʚʥʠʭ ʟʣʘʢʦʚʠʭ ʨʦʩʣʠʥ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʩʪʨʫʢʪʫʨʽ ʦʟʝʣʝʥʝʥʥʷ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ ʦʙôʻʢʪʽʚ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ 

ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʧʨʠʚʘʪʥʠʭ ʨʦʟʩʘʜʥʠʢʽʚ, ʩʘʜʦʚʠʭ ʮʝʥʪʨʽʚ ʽ ʚʠʜʦʚʦʛʦ ʨʦʟʤʘʾʪʪʷ 

ʢʫʣʴʪʫʨʬʽʪʦʮʝʥʦʟʽʚ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʱʦ ʚʠʜʠ ʨʦʜʫ Festuca L. 

ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʘ ʬʦʨʤʫʚʘʥʥʷ ʛʘʟʦʥʥʠʭ 

ʧʦʢʨʠʪʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 3 ʚʠʜʠ ʪʘ ʷʢ ʝʣʝʤʝʥʪʠ ʢʚʽʪʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ 11 ʚʠʜʽʚ ʨʦʩʣʠʥ ʟ 

ʨʦʜʫ Festuca L.   

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʢʦʨʘʪʠʚʥʽ ʟʣʘʢʦʚʽ ʨʦʩʣʠʥʠ, Festuca L. 

Abstract. The species assortment of decorative grass plants, which are used in the landscaping 

of garden and park objects of urban ecosystems of Ukraine and the offers of private nurseries, garden 

centers and the species diversity of cultural and phytocoenoses of urban ecosystems of the Kyiv 

region, were analyzed. It has been established that species of the genus Festuca L. Have a fairly large 

range and wide use. For the formation of lawn coverings, 3 species are used and as elements of flower 

compositions 11 species of plants from the genus Festuca L. 

Key words: decorative grass plants, Festuca L. 

 

ʋ ʍʍɯ ʩʪ. ʚ ʩʪʨʫʢʪʫʨʘʭ ʦʟʝʣʝʥʝʥʥʷ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ ʦʙôʻʢʪʽʚ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʪʘ ʚ 

ʧʨʠʚʘʪʥʦʤʫ ʩʝʢʪʦʨʽ ʚʠʥʠʢʣʘ ʥʦʚʘ ʩʪʠʣʽʩʪʠʯʥʘ ʪʝʯʽʷ, ʷʢʘ ʧʦʧʫʣʷʨʠʟʫʚʘʣʘ ʥʘʪʫʨʘʣʽʩʪʠʯʥʽ 

ʧʦʩʘʜʢʠ ʪʘ ʥʘʜʘʣʘ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʤ ʟʣʘʢʘʤ ʫ ʩʘʜʫ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʮʽʻʾ 

ʪʝʯʽʾ ʩʪʘʚ ʜʘʪʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʘʨʭʽʪʝʢʪʦʨ ʇ. ʋʜʦʣʴʬ [12]. ʂʦʥʮʝʧʮʽʷ ʩʪʠʣʶ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʤʽʥʽʤʫʤʫ ʥʘʷʚʥʦʩʪʽ ʫ ʩʘʜʫ ʩʪʨʠʞʝʥʠʭ ʪʦʧʽʘʨʥʠʭ, ʤʘʣʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ ʪʘ ʩʢʫʣʴʧʪʫʨ. 

ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʘʜʫ ʻ ʨʦʩʣʠʥʠ, ʚʠʣʫʯʝʥʽ ʟ ʜʠʢʦʾ ʧʨʠʨʦʜʠ, ʷʢʽ ʛʘʨʤʦʥʽʡʥʦ ʜʦʧʦʚʥʶʶʪʴ 

ʦʜʠʥ ʦʜʥʦʛʦ, ʥʘʜʘʶʯʠ ʩʧʨʠʡʥʷʪʪʷ ʩʧʦʢʦʶ, ʟʘʪʠʰʢʫ, ʢʦʤʬʦʨʪʫ ʽ ʩʚʦʙʦʜʠ ʚʽʜʚʽʜʫʚʘʯʘʤ ʧʽʜ ʯʘʩ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ʚ ʮʴʦʤʫ ʩʪʠʣʽ.  

ʉʘʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʢʦʨʘʪʠʚʥʠʭ ʟʣʘʢʦʚʠʭ ʨʦʩʣʠʥ ʙʫʣʠ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʛʦʣʣʘʥʜʩʴʢʠʤ ʣʘʥʜʰʘʬʪʥʠʤ ʘʨʭʽʪʝʢʪʦʨʦʤ ʇʽʪʦʤ ʋʜʦʣʴʬʦʤ, ʷʢʠʡ ʨʦʟʨʦʙʠʚ ʧʫʙʣʽʯʥʽ ʪʘ 

ʧʨʠʚʘʪʥʽ ʩʘʜʠ ʚ ʅʽʤʝʯʯʠʥʽ ʽ ʅʽʜʝʨʣʘʥʜʘʭ, ʐʚʝʮʽʾ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ʉʐɸ, Gardens of 
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Remembrance ʚ ʅʴʶ-ʁʦʨʢʫ ʪʘ Lurie Garden ʚ ʯʠʢʘʟʴʢʦʤʫ Millennium Park, ɹʝʨʽ ʂʦʫʨʪ (Bury 

Court) ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʉʢʝʤʧʪʦʥ ʍʦʣʣ (Scampston Hall and Gardens), ɸʥʛʣʽʷ, ʇʦʪʪʝʨʩ ʌʽʣʜ 

ʇʘʨʢ (Potters Fields Park), ʃʦʥʜʦʥ, ɸʥʛʣʽʷ [6]. ʃʘʥʜʰʘʬʪʥʠʡ ʩʘʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʟʣʘʢʦʚʠʭ ʨʦʩʣʠʥ ʘʚʪʦʨ ʥʘʟʚʘʚ ï ʩʘʜ çʅʦʚʦʾ ʭʚʠʣʽè. ɿʘ ʢʦʥʮʝʧʮʽʻʶ ʧʦʙʫʜʦʚʠ ʩʘʜʠ 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʘʙʦ ʘʥʛʣʽʡʩʴʢʦʛʦ ʩʪʠʣʶ ʣʘʥʜʰʘʬʪʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʷʢʽ ʩʘʤʝ 

ʟʘʨʦʜʠʣʠʩʴ ʚ ɸʥʛʣʽʾ XVIII ʩʪ. ʟʘ ʧʣʘʥʫʚʘʥʥʷ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʥʘʩʣʽʜʫʚʘʣʠ 

ʧʨʠʨʦʜʫ. ʍʦʯʘ ʘʚʪʦʨ ʟʘʧʝʨʝʯʫʻ ʽ ʥʝ ʩʭʚʘʣʶʻ ʥʘʣʝʞʥʽʩʪʴ ʩʘʜʽʚ çʅʦʚʦʾ ʭʚʠʣʽè ʜʦ ʘʥʛʣʽʡʩʴʢʦʛʦ 

ʩʪʠʣʶ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʨʦʟʨʦʙʢʘ ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʜʦʛʣʷʜʫ, ʚʦʥʠ ʥʝʚʠʙʘʛʣʠʚʽ ʽ ʟʘ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦʛʣʷʜʫ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʝʢʦʨʘʪʠʚʥʠʡ ʝʬʝʢʪ ʪʘ ʝʬʝʢʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ [14]. 

ɼʝʢʦʨʘʪʠʚʥʽ ʟʣʘʢʦʚʽ ʨʦʩʣʠʥʠ ʻ ʦʩʥʦʚʦʶ ʩʘʜʫ ʇʽʪʘ ʋʜʦʣʴʬʘ, ʷʢʽ ʚʧʨʦʜʘʚʞ ʚʩʴʦʛʦ ʨʦʢʫ 

ʟʙʝʨʽʛʘʶʪʴ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ, ʽ ʚ ʟʠʤʦʚʠʭ ʧʝʨʽʦʜ ʥʝ ʚʪʨʘʯʘʶʪʴ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʩʫʭʽ 

ʩʪʝʙʣʘ, ʢʦʣʦʩʢʠ ʪʘ ʩʫʮʚʽʪʪʷ ʧʽʜ ʰʘʨʦʤ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʥʝʜʦʣʽʢʦʤ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʟʣʘʢʦʚʠʭ ʨʦʩʣʠʥ ʻ ʾʭ ʙʽʦʣʦʛʽʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ, ʘ ʩʘʤʝ ʜʦʤʽʥʫʚʘʥʥʷ ʪʘ ʘʛʨʝʩʠʚʥʽʩʪʴ 

ʱʦ ʩʧʦʥʫʢʘʻ ʚʠʪʽʩʥʝʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ ʬʣʦʨʠ [13]. ʊʦʤʫ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʘʜʽʚ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʢʦʨʘʪʠʚʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʙʽʦʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʜʽʚ, ʘʛʨʦʪʝʭʥʽʢʘ ʧʦʙʫʜʦʚʠ ʪʘ ʜʦʛʣʷʜʫ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʝʨʝʰʢʦʜʞʘʪʠ ʨʦʟʨʦʩʪʘʥʥʶ. 

ʂʦʥʮʝʧʮʽʷ ʩʪʠʣʶ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʰʦʯʝʨʛʦʚʠʡ ʧʽʜʙʽʨ ʬʦʨʤʠ ʢʦʤʧʦʟʠʮʽʾ ʟʘ ʪʨʴʦʤʘ ʨʽʚʥʷʤʠ, ʜʝ 

ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʧʦʪʨʽʙʥʦ ʧʽʜʽʙʨʘʪʠ ʦʩʥʦʚʥʫ ʢʦʤʧʦʟʠʮʽʡʥʫ ʚʽʩʴ. ʆʩʥʦʚʦʶ ʢʦʤʧʦʟʠʮʽʾ ʩʘʜʫ ʻ 

ʚʠʩʦʢʦʨʦʩʣʽ ʜʝʢʦʨʘʪʠʚʥʽ ʟʣʘʢʦʚʽ ʨʦʩʣʠʥʠ, ʧʝʨʝʚʘʞʥʦ ʙʘʛʘʪʦʨʽʯʥʠʢʠ [8]. 

ʍʘʨʘʢʪʝʨʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʜʝʢʦʨʘʪʠʚʥʠʭ ʟʣʘʢʦʚʠʭ ʨʦʩʣʠʥ ï ʮʝ ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʟ 

ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʢʚʽʪʢʦʚʠʭ ʨʦʩʣʠʥ. ɿʘʚʜʷʢʠ ʮʽʡ ʦʩʦʙʣʠʚʦʩʪʽ ʜʝʢʦʨʘʪʠʚʥʽ ʟʣʘʢʦʚʽ ʨʦʩʣʠʥʠ 

ʥʘʙʫʣʠ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ ʦʟʝʣʝʥʝʥʥʷ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʚ ʩʢʣʘʜʽ ʟʤʽʰʘʥʠʭ ʢʣʫʤʙ 

ʽ ʤʽʢʩʙʦʨʜʝʨʽʚ. ʊʦʤʫ ʘʥʘʣʽʟ ʚʠʜʦʚʦʛʦ ʨʦʟʤʘʾʪʪʷ ʮʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ 

ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʠʡ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ. 

ɼʝʢʦʨʘʪʠʚʥʽ ʟʣʘʢʦʚʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʽ ʦʟʝʣʝʥʝʥʥʷ 

ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʜʥʦʨʽʯʥʠʢʘʤʠ ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʢʘʤʠ [4]. ʆʜʥʦʨʽʯʥʽ 

ʜʝʢʦʨʘʪʠʚʥʽ ʟʣʘʢʦʚʽ ʨʦʩʣʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʚʠʜʘʤʠ: ʪʨʷʩʫʥʢʘ ʚʝʣʠʢʘ Briza maxima, 

ʪʨʷʩʫʥʢʘ ʤʘʣʘ Briza minor, ʩʝʪʘʨʽʷ ʽʪʘʣʽʡʩʴʢʘ ʘʙʦ ʧʨʦʩʦ ʽʪʘʣʽʡʩʴʢʝ Panicum italica L., ʣʘʤʘʨʢʽʷ 

ʟʦʣʦʪʠʩʪʘ Lamarckia aurea L., ʬʘʣʷʨʽʩ ʢʘʥʘʨʩʴʢʠʡ Phalaris canariensis, ʟʘʡʮʝʭʚʽʩʪ 

ʷʡʮʝʧʦʜʽʙʥʠʡ Lagurus ovatus, ʧʨʦʩʦ ʩʠʟʝ Panicum violaceum, ʩʦʨʛʦ ʯʦʨʥʝ Sorgum nigrum  ʪʘ 

ʽʥʰʽ. ɹʘʛʘʪʦʨʽʯʥʽ ʜʝʢʦʨʘʪʠʚʥʽ ʟʣʘʢʦʚʽ ʨʦʩʣʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʚʠʜʘʤʠ: ʙyʪʝʣʫʘ 

ʚʠʪʦʥʯʝʥʘ Bouteloua gracilis (Willd . ex Kunth) Lag. ex Griffiths, ʙʦʨ ʨʦʟʣʦʛʠʡ Milium effusum L., 

ʙʦʨʦʜʘʯ ɾʝʨʘʨʘ Andropogon gerardii Vitman., ʙʫʭʘʨʥʠʢ ʤôʷʢʠʡ Holcus mollis L., ʚʽʚʩʝʮʴ 

ʚʽʯʥʦʟʝʣʝʥʠʡ Helictotrichon sempervirens Vill., ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ Dactylis glomerata L., ʢʦʣʦʩʥʷʢ 
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ʧʽʱʘʥʠʡ Leymus arenarius (L.) Hochst., ʢʦʩʪʨʠʮʷ ʘʤʝʪʠʩʪʦʚʘ Festuca amethistina L., ʢʦʩʪʨʠʮʷ 

ʙʦʨʦʟʥʠʩʪʘ (ʚʘʣʽʡʩʴʢʘ) Festuca valesiaca Schleicher ex Gaudin, ʢʦʩʪʨʠʮʷ ʛʘʫʪʝʨʘ (ʚʦʣʦʪʠʩʪʘ) 

Festuca gautieri (scoparia) (Hack.) K. Richt., ʢʦʩʪʨʠʮʷ ʢʦʣʶʯʘ Festuca punctoria Vill ., ʢʦʩʪʨʠʮʷ 

ʄʝʡʝʨ Festuca mairei St.ïYves), ʢʦʩʪʨʠʮʷ ʤʦʨʘʚʩʴʢʘ Festuca morrowii, ʢʦʩʪʨʠʮʷ ʥʠʪʢʦʧʦʜʽʙʥʘ 

Festuca filiformis Pourr., ʢʦʩʪʨʠʮʷ ʩʠʟʘ Festuca glauca Lam., ʢʫʥʠʯʥʠʢ ʛʦʩʪʨʦʢʚʽʪʢʦʚʠʡ 

Calamagrostis acutiflora Adans., ʣʠʩʦʭʚʽʩʪ ʣʫʛʦʚʠʡ Alopecurus pratensis L., ʤʽʩʢʘʥʪʫʩ 

ʢʠʪʘʡʩʴʢʠʡ Miscanthus sinensis Andersson, ʤʦʣʽʥʽʷ ʙʣʘʢʠʪʥʘ  Molinia caerulea (L.) Moench, 

ʦʯʝʨʝʪ ʧʽʚʜʝʥʥʠʡ (ʟʚʠʯʘʡʥʠʡ) Phragmites australis (Cav.) Trin. ex Steud., ʧʝʥʽʩʝʪʫʤ ʚʦʣʦʭʘʪʠʡ 

Pennisetum villosum R.Br. ex Fresen., ʧʝʥʽʩʝʪʫʤ ʣʠʩʦʭʚʦʩʪʠʡ Penisetum alopecuroides (L.) 

Spreng., ʧʝʥʽʩʝʪʫʤ ʩʭʽʜʥʠʡ Pennisetum orientale Rich., ʧʝʥʽʩʝʪʫʤ ʱʝʪʠʥʠʩʪʠʡ Pennisetum 

setaceum (Forssk.) Chiov., ʧʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ Panicum virgatum L., ʨʘʡʛʨʘʩ ʚʠʩʦʢʠʡ 

Arrhenatherum elatius (L.) P. Beauv., ʩʝʩʣʝʨʽʷ ʙʣʘʢʠʪʥʘ Sesleria caerulea (L.) Ard., ʩʝʩʣʝʨʽʷ 

ʙʣʠʩʢʫʯʘ Sesleria nitida Ten., ʩʧʘʨʪʽʥʘ ʛʨʝʙʽʥʯʘʩʪʘ Spartina pectinata Bosc., ʩʧʦʜʽʦʧʦʛʦʥ 

ʩʠʙʽʨʩʴʢʠʡ Spodiopogon sibiricus Trin., ʪʦʥʢʦʥʽʛ ʩʠʟʠʡ Poa glauca Vahl., ʬʘʣʷʨʽʩ ʪʨʦʩʪʠʥʥʠʡ 

Phalaris arundinacea L., ʱʫʯʢʘ ʟʚʠʚʠʩʪʘ Deschampsia flexuosa (L.) Trin. ʪʘ ʽʥ. [2,3, 5, 9]. 

ʈʦʜʠʥʘ ɿʣʘʢʦʚʠʭ (Poaceae Barnh.) ï ʟʘʡʤʘʻ 60ï90 % ʚʩʴʦʛʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʦʛʦ 

ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʠʟʴʢʦ 1000 ʚʠʜʘʤʠ. ʅʘʡʯʠʩʣʝʥʥʽʰʠʤ ʻ ʨʽʜ ʂʦʩʪʨʠʮʷ 

Festuca L., ʷʢʠʡ ʚʢʣʶʯʘʻ ʧʦʥʘʜ 300 ʚʠʜʽʚ, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ ʯʠʤʘʣʦ ʨʽʜʢʽʩʥʠʭ ʽ ʨʝʣʽʢʪʦʚʠʭ ʚʠʜʽʚ 

[11]. ʈʽʜ ʂʦʩʪʨʠʮʷ Festuca L. ï ʮʝ ʙʘʛʘʪʦʨʽʯʥʘ ʥʝʱʽʣʴʥʦ ʢʫʱʦʚʘ ʪʨʘʚʘ. ʅʘʣʝʞʠʪʴ ʜʦ 

ʩʝʨʝʜʥʴʦʨʘʥʥʽʭ ʟʣʘʢʽʚ. ʎʽʥʠʪʴʩʷ ʛʘʨʥʠʤ ʚʽʜʨʦʩʪʘʥʥʷʤ ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ. ɺ ʉʅɼ ʪʨʘʧʣʷʶʪʴʩʷ 

ʙʣʠʟʴʢʦ 20 ʾʾ ʚʠʜʽʚ. ʉʪʝʙʣʦ ʜʦ 120 ʩʤ ʟʘʚʚʠʰʢʠ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʘ ʽ ʧʨʦʥʠʢʘʻ 

ʚ ˇʨʫʥʪ ʥʘ ʛʣʠʙʠʥʫ 160 ï 180 ʩʤ. ʆʜʥʘʢ ʦʩʥʦʚʥʘ ʤʘʩʘ ʢʦʨʽʥʥʷ (ʙʽʣʴʰʝ 90 %) ʨʦʟʤʽʱʝʥʘ ʚ ʰʘʨʽ 

ˇʨʫʥʪʫ 40 ʩʤ. ʉʫʮʚʽʪʪʷ ï ʨʦʟʣʦʛʘ ʚʦʣʦʪʴ (ʟʘ ʜʦʩʪʠʛʘʥʥʷ ʩʪʠʩʥʫʪʘ). ʅʘʩʽʥʥʷ ʩʚʽʪʣʦ-ʟʝʣʝʥʝ, 

ʰʚʠʜʢʦ ʦʙʩʠʧʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʜʦʩʪʠʛʘʥʥʷ. ʅʘʡʧʨʠʜʘʪʥʽʰʽ ʜʣʷ Festuca L. ʧʦʤʽʨʥʦ ʚʦʣʦʛʽ ʨʦʜʶʯʽ 

ʩʫʛʣʠʥʢʦʚʽ ˇʨʫʥʪʠ, ʪʘʢʦʞ ʨʦʩʪʝ ʫ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ, ʥʘ ʦʩʫʰʝʥʠʭ ʪʦʨʬ'ʷʥʠʢʘʭ. ɺʠʜʠ ʮʴʦʛʦ ʨʦʜʫ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʢʦʨʤʦʚʽ ʮʽʣʽ, ʩʪʚʦʨʝʥʥʷ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ, ʘʣʝ ʥʝ 

ʤʝʥʰ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʜʣʷ ʛʘʟʦʥʽʚ ʽ ʦʟʝʣʝʥʝʥʥʷ [1,10].  

ɸʥʘʣʽʟ ʽʥʥʦʚʘʮʽʡ ʫ ʥʘʟʚʘʭ ʜʠʢʦʨʦʩʣʠʭ ʪʨʘʚ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʍɯʍïʧʦʯ. ʍʍ ʩʪ. ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʪʝ, ʱʦ ʽʟ ʯʠʩʣʝʥʥʠʭ ʚʠʜʽʚ Festuca ʥʘʡʚʽʜʦʤʽʰʠʡ ʽ ʧʦʰʠʨʝʥʠʡ ʤʘʡʞʝ ʧʦ ʚʩʽʡ ʋʢʨʘʾʥʽ ʚʠʜ 

F. ovina, ʜʣʷ ʷʢʦʛʦ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʘʟʚʠ: ʢʫʩʪʨʠʮʷ ï ʧʦʩʪʘʣʘ ʚʥʘʩʣʽʜʦʢ ʟʚʫʞʝʥʥʷ ʟʥʘʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʥʘʨʦʜʥʦʛʦ ʢʦʩʪʨ¼ʮʷ çʚʥʫʪʨʽʰʥʷ ʪʚʝʨʜʘ ʥʝʚʦʣʦʢʥʠʩʪʘ ʯʘʩʪʠʥʘ ʩʪʝʙʝʣ ʧʨʷʜʠʚʥʠʭ 

ʨʦʩʣʠʥè, ʪʽʧ®ʮʴ (ʚʽʜ ʪʽʧ§ʪʠ çʪʝʨʪʠ, ʦʯʠʱʘʪʠ ʚʦʣʦʢʥʦ ʢʦʥʦʧʝʣʴ, ʣʴʦʥʫ ʽ ʪ.ʧ. ʚʽʜ ʢʦʩʪʨʠʮʽè), 

ʪʽʧʯ§ʢ. ʎʷ ʨʦʩʣʠʥʘ ʤʘʻ ʢʽʣʴʢʘ ʥʘʟʚ, ʩʧʽʣʴʥʠʭ ʟ ʽʥʰʠʤʠ ʧʦʜʽʙʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʮʽʻʾ ʨʦʜʠʥʠ, ʮʝ 

ʤʽʪʣʠʮʷ, ʤʝʪʣʠʮʷ, ʪʦʥʢʦʥ²ʛ, ʪʦʥʢʦʥ²ʞʢʘ, ʚʽʚʩʶʢ. ʉʧʝʮʽʘʣʴʥʽ ʥʘʟʚʠ ʬʽʢʩʫʶʪʴʩʷ ʜʣʷ ʚʠʜʽʚ F. 

sulcata Hack. (ʚʽʚʩ÷ʥʠʮʷ, ʩʚʦʾʤ ʩʫʮʚʽʪʪʷʤ ʨʦʩʣʠʥʘ ʥʘʛʘʜʫʻ ʦʚʝʩ) ʽ F.duriuscula (ʤʠʯʢʘ 
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ʧʝʨʝʥʝʩʝʥʦ ʟ ʤ¼ʯʢʘ ï çʧʫʯʦʢ ʚʦʣʦʢʦʥ ʢʦʥʦʧʝʣʴ ʘʙʦ ʣʴʦʥʫ, ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʜʣʷ ʧʨʷʜʽʥʥʷè). 

ʅʦʤʝʥ ʢʦʩʪʨ¼ʮʷ, ʟʘʪʚʝʨʜʞʝʥʠʡ ʷʢ ʥʘʫʢʦʚʠʡ, ʟʘʣʠʰʠʚʩʷ ʥʦʨʤʘʪʠʚʥʠʤ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ ʜʦ 

ʩʴʦʛʦʜʥʽ ʷʢ ʥʘʟʚʘ ʨʦʜʫ. ʊʘʢʫ ʩʘʤʫ ʬʫʥʢʮʽʶ ʚʠʢʦʥʫʻ ʚʽʚʩ÷ʥʠʮʷ. ɼʣʷ ʚʠʜʽʚ Festuca ovina ʪʘ F. 

sulcata ʥʦʨʤʘʪʠʚʥʦʶ ʚʚʘʞʘʻʪʴʩʷ ʥʘʟʚʘ ʪʠʧʯ§ʢ (ʧʦʨʷʜ ʽʟ ʢʦʩʪʨ¼ʮʷ). ʋ ʩʣʦʚʽ ʪʠʧʯ§ʢ çʠè ʟʘʤʽʩʪʴ 

çʽè ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʦʤʠʣʢʦʶ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʧʨʘʚʠʪʠ (ʪʨʝʙʘ ʪʽʧʯ§ʢ, ʙʦ ʪʽʧ§ʪʠ)  [7]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Festuca L. ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʚʽʪʽ ʪʘ ʚ 

ʋʢʨʘʾʥʽ ʷʢ ʛʘʟʦʥʥʽ ʪʨʘʚʠ, ʢʦʤʧʦʥʝʥʪ ʣʘʥʜʰʘʬʪʥʠʭ ʨʽʰʝʥʴ. ʉʘʤʝ ʪʦʤʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʘʥʘʣʽʟ 

ʚʠʜʦʚʦʛʦ ʪʘ ʬʦʨʤʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Festuca L. ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ ʩʪʚʦʨʝʥʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʚ ʦʟʝʣʝʥʝʥʥʽ 

ʫʨʙʦʝʢʦʩʠʩʪʝʤ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʧʦʟʠʮʽʡ ʧʨʠʚʘʪʥʠʭ ʨʦʟʩʘʜʥʠʢʽʚ, ʩʘʜʦʚʠʭ ʮʝʥʪʨʽʚ 

ʪʘ ʚʠʜʦʚʦʛʦ ʨʦʟʤʘʾʪʪʷ ʢʫʣʴʪʫʨʬʽʪʦʮʝʥʦʟʽʚ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʠʜʠ ʨʦʜʫ Festuca L. ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ 

ʬʦʨʤʫʚʘʥʥʷ ʛʘʟʦʥʥʠʭ ʧʦʢʨʠʪʪʽʚ ʪʘ ʷʢ ʝʣʝʤʝʥʪʠ ʢʚʽʪʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʨʽʜ Festuca L. ʚ ʦʟʝʣʝʥʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʠʜʘʤʠ, ʘ ʩʘʤʝ 

ʂʦʩʪʨʠʮʷ ʘʤʝʪʠʩʪʦʚʘ (Festuʩa amethystine), ʂʦʩʪʨʠʮʷ ʚʘʣʽʩʴʢʘ ʘʙʦ ʪʠʧʯʘʢ (Festuca valesiaca), 

ʂʦʩʪʨʠʮʷ ʚʦʣʦʪʝʚʘ (Festuca scoparia ï F. gauitieri), ʂʦʩʪʨʠʮʷ ʦʚʝʯʘ (Festuca ovʽna), ʂʦʩʪʨʠʮʷ 

ʩʠʟʘ (Fectuca cinerea = F. glauca), ʂʦʩʪʨʠʮʷ ʪʦʥʢʦʣʠʩʪʘ (Festuca tenuifolia), ʂʦʩʪʨʠʮʷ ʯʝʨʚʦʥʘ 

(Festuca rubra L.), ʂʦʩʪʨʠʮʷ ʣʫʯʥʘ (F. pratensis Schreb), ʂʦʩʪʨʠʮʷ ʪʨʦʩʪʠʥʦʧʦʜʽʙʥʘ (F. 

ʘrundinacea Schreb.), ʂʦʩʪʨʠʮʷ ʄʝʡʻʨʘ (Festuca mairei), ʂʦʩʪʨʠʮʷ ɻʦʪʴʻ (Festuca gautieri). 

ɺʠʜʠ ʨʦʜʫ Festuca L. ʻ ʝʣʝʤʝʥʪʘʤʠ ʢʦʤʧʦʟʠʮʽʡ ʚ ʨʽʟʥʠʭ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ ʦʙôʻʢʪʘʭ, ʘ 

ʩʘʤʝ ʷʢ ʘʢʮʝʥʪ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʨʽʰʝʥʴ ʟʘ ʦʟʝʣʝʥʝʥʥʷ, ʥʘ ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʩʪʨʠʮʶ ʘʤʝʪʠʩʪʦʚʫ (F. amethystine); ʜʣʷ ʢʦʥʪʨʘʩʪʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʫ ʛʨʫʧʘʭ ï ʢʦʩʪʨʠʮʶ 

ʪʦʥʢʦʣʠʩʪʫ (F. tenuifolia), ʢ. ʄʝʡʻʨʘ (F. mairei),  ʫ ʛʨʫʧʘʭ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʨʦʩʣʠʥʘʤʠ ï 

ʢ. ʘʤʝʪʠʩʪʦʚʘ (F. amethystine), ʢ. ʚʘʣʽʩʴʢʘ ʘʙʦ ʪʠʧʯʘʢ (F. valesiaca), ʢ. ʪʦʥʢʦʣʠʩʪʘ (F. tenuifolia), 

ʢ. ʚʦʣʦʪʝʚʘ (Festuca scoparia ï F. gauitieri), ʢ. ʄʝʡʻʨʘ (F. mairei); ʜʣʷ ʢʘʤôʷʥʠʩʪʠʭ ʩʘʜʽʚ, 

ʘʣʴʧʽʡʩʴʢʠʭ ʛʽʨʦʢ ʪʘ ʨʦʢʘʨʽʾʚ ï ʢ. ʘʤʝʪʠʩʪʦʚʘ (F. amethystine), ʢ. ʦʚʝʯʘ (F. ovʽna), ʢ. ʩʠʟʘ 

(Fectuca cinerea = F. glauca), ʢ. ʪʦʥʢʦʣʠʩʪʘ (F. tenuifolia), ʢ. ʚʦʣʦʪʝʚʘ (F. scoparia ï F. gauitieri), 

ʢ. ɻʦʪʴʻ (F. gautieri); ʷʢ ˇʨʫʥʪʦʧʦʢʨʠʚʥʫ ʨʦʩʣʠʥʫ ï ʢ. ʚʘʣʽʩʴʢʘ ʘʙʦ ʪʠʧʯʘʢ (F. valesiaca), ʢ. ʩʠʟʘ 

(Fectuca cinerea = F. glauca); ʜʣʷ ʙʦʨʜʶʨʽʚ ʥʘ ʚʝʣʠʢʠʭ ʢʣʫʤʙʘʭ, ʜʦʨʽʞʢʘʭ ï ʢ. ʪʦʥʢʦʣʠʩʪʘ (F. 

tenuifolia), ʢ. ʦʚʝʯʘ (F. ovʽna).  

ɻʘʟʦʥʥʝ ʧʦʢʨʠʪʪʷ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʥʝ ʤʘʣʦ ʦʜʥʦʨʽʜʥʦʛʦ ʩʢʣʘʜʫ, ʘʣʝ ʚ ʧʨʠʚʘʪʥʦʤʫ 

ʩʝʢʪʦʨʽ ʪʘ ʚ ʦʙôʻʢʪʘʭ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʪʨʠʮʽ ʯʝʨʚʦʥʦʾ (F. 

rubra L.), ʢ. ʣʫʯʥʦʾ (F. pratensis Schreb), ʢ. ʦʚʝʯʦʾ (F. ovina L.). 
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ɺʘʥʜʞʫʨʘʢ ʇʘʚʣʦ 

ʘʩʧʽʨʘʥʪ, pavlov.76@nltu.edu.ua 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

 

ɸʥʦʪʘʮʽʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘʬʽʢʩʦʚʘʥʦ 44 ʪʠʧʠ ʣʽʩʫ, ʟ ʷʢʠʭ ʰʽʩʪʴ 

ʩʫʙʦʨʦʚʠʭ, 22 ʩʫʛʨʫʜʦʚʠʭ ʪʘ 16 ʛʨʫʜʦʚʠʭ. ʉʝʨʝʜ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ 

(84%) ʟʘʡʤʘʶʪʴ ʩʫʛʨʫʜʠ, 12% ï ʛʨʫʜʠ, 4% ï ʩʫʙʦʨʠ. ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʦʶ ʻ ʩʤʝʨʝʢʦʚʘ ʛʨʫʧʘ 

ʪʠʧʽʚ ʣʽʩʫ, ʷʢʘ ʟʘʡʤʘʻ 45,8% ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʇʦʢʫʪʩʴʢʠʭ 

ʂʘʨʧʘʪ. ɹʫʢʦʚʘ ʛʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ ʟʘʡʤʘʻ ʜʝʱʦ ʤʝʥʰʫ ʯʘʩʪʢʫ (37,5%). ʗʣʠʮʝʚʘ ʛʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ 

ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ ʧʣʦʱʽ (13,4%), ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʷʢʦʾ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʩʫʛʨʫʜʘʭ.    

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʫʧʠ ʪʠʧʽʚ ʣʽʩʫ, ʷʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ, ʙʫʢ ʣʽʩʦʚʠʡ, ʷʣʠʮʷ ʙʽʣʘ, ʥʠʟʴʢʦʛʽʨʥʘ 

ʽ ʩʝʨʝʜʥʴʦʛʽʨʥʘ ʯʘʩʪʠʥʠ, ʙʦʥʽʪʝʪ, ʧʦʚʥʦʪʘ, ʟʘʧʘʩ ʜʝʨʝʚʦʩʪʘʥʫ. 

Abstract. In the territory of the Pokuttia Carpathians, 44 types of forest are recorded, of which 

six are fairly infertile pine site types, 22 are fairly fertile site types, and 16 are fertile site types. As to 

the hygrotope (soil moisture class), moist types prevail. Spruce group of forest types is the most 

widespread, occupying 45.8% of the total area of forested lands of the Pokuttia Carpathians. The 

beech group of forest types has a slightly smaller share (37.5%). The fir group of forest types occupies 

a small share of the area (13.4%), the main part of which is concentrated in fairly fertile site types. 

Key words: forest type groups, Norway spruce, European beech, silver fir, low-mountain and 

mid-mountain parts, age, site class, density, growing stock. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʽʜʪʚʦʨʝʥʥʷ ʣʽʩʦʩʪʘʥʽʚ ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ ʥʘ 

ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ. ʅʘʩʘʜʞʝʥʥʷ, ʩʪʚʦʨʝʥʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʧʽʚ ʣʽʩʫ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʙʽʦʪʠʯʥʦ ʩʪʽʡʢʠʤʠ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʜʘʬʦ-ʢʣʽʤʘʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. ʆʩʢʽʣʴʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʚʝʜʝʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʪʠ ʣʽʩʦʚʽʜʥʦʚʥʠʤ ʧʨʦʮʝʩʘʤ, ʟʦʢʨʝʤʘ 

ʩʪʚʦʨʝʥʥʶ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ. ɺʠʚʯʝʥʥʷ ʪʠʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʽʩʽʚ ʨʝʛʽʦʥʫ ʜʘʩʪʴ ʟʤʦʛʫ 

ʚʠʙʨʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʨʽʥʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʦʢʫʪʩʴʢʽ ʂʘʨʧʘʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʤʝʛʘʩʭʠʣʫ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ 659,7 ʢʤ2, 

ʱʦ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 3% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ ʂʘʨʧʘʪ ʚ ʋʢʨʘʾʥʽ [4]. ɿʘ ʜʘʥʠʤʠ ʮʠʭ ʞʝ 

ʘʚʪʦʨʽʚ, ʧʣʦʱʘ ʣʽʩʽʚ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʩʪʘʥʦʚʠʪʴ 39,1 ʪʠʩ. ʛʘ. ɿʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ 

[1], ʧʣʦʱʘ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʩʢʣʘʜʘʻ   42,3 ʪʠʩ. ʛʘ, ʘ 

ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʝʤʝʣʴ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï 44,7 ʪʠʩ. ʛʘ. 
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ʇʦʢʫʪʩʴʢʽ ʂʘʨʧʘʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʥʠʟʴʢʦʛʽʨʥʦʾ ʯʘʩʪʠʥʠ (ʜʦ 800 ʤ 

ʥ.ʨ.ʤ.), ʚʢʨʠʪʦʾ ʙʫʢʦʚʠʤʠ ʣʽʩʘʤʠ ʟ ʪʝʨʘʩʦʚʦ-ʜʦʣʠʥʥʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʪʘ ʩʝʨʝʜʥʴʦʛʽʨʥʦʾ ï ʟ 

ʤʽʰʘʥʠʤʠ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʤʠ ʣʽʩʘʤʠ, ʜʝ ʛʽʨʩʴʢʽ ʭʨʝʙʪʠ ʩʷʛʘʶʪʴ ʚʠʩʦʪʠ ʚʽʜ 900 ʜʦ 1500 

ʤ ʥ.ʨ.ʤ. [2, 5]. 

ɿʘ ʜʘʥʠʤʠ ʄ.ɸ. ɻʦʣʫʙʮʷ [3], ʷʣʠʮʝʚʽ ʣʽʩʠ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʧʨʝʜʩʪʘʚʣʝʥʽ 17-ʤʘ 

ʪʠʧʘʤʠ ʣʽʩʫ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʙʣʠʟʴʢʦ 6 ʪʠʩ. ʛʘ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [1], 

ʩʪʘʥʦʤ ʥʘ 01.2023 ʨ. ʷʣʠʮʷ ʙʽʣʘ ʨʦʩʪʝ ʚ ʩʢʣʘʜʽ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ 24-ʦʭ ʪʠʧʘʭ ʣʽʩʫ 

ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ. ʉʢʘʟʘʥʝ ʦʩʦʙʣʠʚʦ ʩʪʦʩʫʻʪʴʩʷ ʙʫʢʦʚʠʭ ʽ ʩʤʝʨʝʢʦʚʠʭ ʛʨʫʧ ʪʠʧʽʚ ʣʽʩʫ. 

ɿʘ ʜʘʥʠʤʠ ɺ.ʇ. ʃʦʩʶʢʘ ʪʘ ʽʥ. [6], ʷʣʠʮʝʚʽ ʣʽʩʦʩʪʘʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ 

ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ ʙʣʠʟʴʢʦ 2,5 ʪʠʩ. ʛʘ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʰʽʩʪʴʤʘ ʷʣʠʮʝʚʠʤʠ ʪʠʧʘʤʠ ʣʽʩʫ (ʉ3-ʩʤ-

ʙʢʗʮ, ʉ3-ʜʗʮ, ʉ3-ʙʢʗʮ, ʉ4-ʩʤʗʮ, D3-ʙʢʗʮ, D3-ʩʤ-ʙʢʗʮ), ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʩʝʨʝʜ ʷʢʠʭ ʻ ʚʦʣʦʛʘ 

ʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ (68%), ʚʦʣʦʛʘ ʙʫʢʦʚʘ ʷʣʠʯʠʥʘ (15%) ʪʘ ʚʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʘ 

ʷʣʠʯʠʥʘ (14%). 

ʈʽʟʥʽ ʜʘʥʽ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʪʠʧʽʚ ʣʽʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʚʠʤʘʛʘʶʪʴ ʾʭ 

ʫʪʦʯʥʝʥʥʷ. ʇʝʚʥʘ ʟʤʽʥʘ ʫ ʩʢʣʘʜʽ ʨʦʩʣʠʥʥʠʭ ʬʦʨʤʘʮʽʡ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʽʜʢʨʝʩʣʶʻ 

ʚʘʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʮʽʻʾ ʪʝʤʘʪʠʢʠ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʽʟ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ.  

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʣʦʱ ʪʠʧʽʚ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽ ʪʠʧʽʚ ʣʽʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʡʤʘʶʯʠ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʧʣʦʱʫ, 

ʇʦʢʫʪʩʴʢʽ ʂʘʨʧʘʪʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʦʚʦʣʽ ʚʠʩʦʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʠʧʽʚ ʣʽʩʫ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʟʥʘʯʥʠʤ ʚʠʩʦʪʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʪʝʨʠʪʦʨʽʾ. ʊʘʢ, ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ 

ʨʝʛʽʦʥʫ ʟʘʬʽʢʩʦʚʘʥʦ 44 ʪʠʧʠ ʣʽʩʫ, ʟ ʷʢʠʭ ʰʽʩʪʴ ʩʫʙʦʨʦʚʠʭ, 22 ʩʫʛʨʫʜʦʚʠʭ ʪʘ 16 ʛʨʫʜʦʚʠʭ ʟʘ 

ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʙʦʨʦʚʠʭ ʪʠʧʽʚ. 

ʉʫʙʦʨʦʚʽ ʪʠʧʠ ʣʽʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘʡʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʧʣʦʱʫ (1527,6 

ʛʘ ʘʙʦ 3,8%) ʽ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʦʣʦʛʠʤ ʯʠʩʪʦʩʤʝʨʝʢʦʚʠʤ ʩʫʙʦʨʦʤ (1336,1 ʛʘ). 

ɿʥʘʯʥʦ ʤʝʥʰʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʩʚʽʞʠʡ ʯʠʩʪʦʙʫʢʦʚʠʡ ʩʫʙʽʨ (78,2 ʛʘ), ʱʦ ʧʦʰʠʨʝʥʠʡ ʥʘ 

ʧʽʚʥʽʯʥʠʭ ʩʭʠʣʘʭ ʇʦʢʫʪʩʴʢʠʭ ʛʽʨ ʪʘ ʩʚʽʞʠʡ ʩʤʝʨʝʢʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (79,9 ʛʘ), ʷʢʠʡ 

ʪʨʘʧʣʷʻʪʴʩʷ ʥʘ ʩʭʠʣʘʭ ʧʽʚʜʝʥʥʠʭ ʝʢʩʧʦʟʠʮʽʡ ʥʘ ʚʠʩʦʪʘʭ 500-1200 ʤ ʥ.ʨ.ʤ. ɯʥʰʽ ʪʨʠ ʪʠʧʠ ʣʽʩʫ ï 

ʚʦʣʦʛʠʡ ʟʝʣʝʥʦʚʽʣʴʭʦʚʠʡ ʩʫʙʽʨ (19,7 ʛʘ), ʚʦʣʦʛʠʡ ʯʠʩʪʦʙʫʢʦʚʠʡ ʩʫʙʽʨ (5,0 ʛʘ) ʪʘ ʚʦʣʦʛʠʡ 

ʤʦʜʨʠʥʦʚʦ-ʢʝʜʨʦʚʦ-ʩʤʝʨʝʢʦʚʠʡ ʩʫʙʽʨ (8,7 ʛʘ) ʻ ʨʽʜʢʽʩʥʠʤʠ ʥʝ ʣʠʰʝ ʚ ʇʦʢʫʪʩʴʢʠʭ ʛʦʨʘʭ, ʘʣʝ ʡ 

ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʟʘʛʘʣʦʤ, ʙʫʜʫʯʠ ʧʨʠʫʨʦʯʝʥʠʤʠ ʜʦ ʩʭʠʣʽʚ ʧʽʚʥʽʯʥʠʭ ʝʢʩʧʦʟʠʮʽʡ. 

ʅʘʡʙʽʣʴʰʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʫʛʨʫʜʦʚʽ ʪʠʧʠ ʣʽʩʫ, ʚ ʤʝʞʘʭ ʷʢʠʭ ʚʠʜʽʣʝʥʦ 

ʧôʷʪʴ ʛʨʫʧ, ʱʦ ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ 33262,3 ʘʙʦ 83,9% ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ 

ʨʝʛʽʦʥʫ. ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʦʶ ʟ ʥʠʭ ʻ ʩʤʝʨʝʢʦʚʘ ʛʨʫʧʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʰʽʩʪʴ ʪʠʧʽʚ ʣʽʩʫ ʽ ʟʘʡʤʘʻ 
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ʧʣʦʱʫ 16484,2 ʛʘ. ʉʝʨʝʜ ʪʠʧʽʚ ʣʽʩʫ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʜʚʘ ï ʚʦʣʦʛʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ 

ʩʫʩʤʝʨʝʯʠʥʘ ʪʘ ʚʦʣʦʛʘ ʚʠʩʦʢʦʛʽʨʥʘ ʩʫʩʤʝʨʝʯʠʥʘ, ʷʢʽ ʧʦʩʽʜʘʶʪʴ, ʚʽʜʧʦʚʽʜʥʦ, 10332 ʪʘ 5006,2 ʛʘ 

ʘʙʦ 62,7 ʪʘ 30,4% ʚʢʨʠʪʠʭ ʣʽʩʦʤ ʟʝʤʝʣʴ ʩʫʛʨʫʜʦʚʠʭ ʪʠʧʽʚ ʣʽʩʫ. ʎʽ ʪʠʧʠ ʣʽʩʫ ʟʘʡʤʘʶʪʴ ʩʭʠʣʠ 

ʧʽʚʥʽʯʥʠʭ ʝʢʩʧʦʟʠʮʽʡ ʥʘ ʚʠʩʦʪʘʭ 800-1500 ʤ ʥ.ʨ.ʤ. 

ɯʥʰʽ ʪʠʧʠ ʣʽʩʫ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʽ ʧʣʦʱʽ: ʚʦʣʦʛʘ ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ ï 807,1 ʛʘ; 

ʩʚʽʞʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ ï 322,2 ʛʘ; ʩʠʨʘ ʯʠʩʪʘ ʩʫʩʤʝʨʝʯʠʥʘ ï 13,2 ʛʘ ʪʘ ʩʠʨʘ ʙʫʢʦʚʦ-

ʷʣʠʮʝʚʘ ʩʫʩʤʝʨʝʯʠʥʘ ï 3,6 ʛʘ. 

ɹʫʢʦʚʘ ʛʨʫʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʽʤʦʤʘ ʪʠʧʘʤʠ ʣʽʩʫ ʩʝʨʝʜ ʩʫʛʨʫʜʦʚʠʭ ʫʤʦʚ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʜʨʫʛʦʤʫ ʤʽʩʮʽ, ʟʘʡʤʘʶʯʠ ʧʣʦʱʫ 12219,5 ʛʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʤʝʨʝʢʦʚʦʾ, ʫ ʮʽʡ ʛʨʫʧʽ ʚʽʜʩʫʪʥʽ 

ʪʠʧʠ ʣʽʩʫ, ʷʢʽ ʤʘʶʪʴ ʜʫʞʝ ʚʝʣʠʢʫ ʧʝʨʝʚʘʛʫ ʟʘ ʧʣʦʱʝʶ ʥʘʜ ʽʥʰʠʤʠ ʪʠʧʘʤʠ. ʊʘʢ, ʪʨʠ ʧʝʨʰʽ ʪʠʧʠ 

ʣʽʩʫ (ʉ3-ʩʤ-ʷʮɹʢ; ʉ3-ɹʢ; ʉ3-ʷʮɹʢ) ʟʘʡʤʘʶʪʴ, ʚʽʜʧʦʚʽʜʥʦ, 38,6; 16,4 ʪʘ 15,9% ʧʣʦʱʽ ʙʫʢʦʚʦʾ 

ʛʨʫʧʠ ʪʠʧʽʚ ʣʽʩʫ (4710,9 ʛʘ; 2001,4 ʛʘ ʪʘ 1940,4 ʛʘ ʚʽʜʧʦʚʽʜʥʦ).  

ʄʝʥʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʻ ʩʚʽʞʘ ʛʨʘʙʦʚʘ ʩʫʙʫʯʠʥʘ (1164,9 ʛʘ), ʩʚʽʞʘ ʩʤʝʨʝʢʦʚʦ-

ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ (1059 ʛʘ), ʚʦʣʦʛʘ ʛʨʘʙʦʚʘ ʩʫʙʫʯʠʥʘ (960,2 ʛʘ). ʅʘʡʤʝʥʰʫ ʧʣʦʱʫ ʟʘʡʤʘʻ 

ʚʦʣʦʛʘ ʛʨʘʙʦʚʦ-ʷʣʠʮʝʚʘ ʩʫʙʫʯʠʥʘ (382,7 ʛʘ ʘʙʦ 3,1%). ʇôʷʪʴ ʟ ʩʝʤʠ ʪʠʧʽʚ ʣʽʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚʦʣʦʛʠʤ ʛʽʛʨʦʪʦʧʦʤ.  

ʗʣʠʮʝʚʘ ʛʨʫʧʘ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 3414,7 ʛʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʰʝ ʪʨʴʦʤʘ ʪʠʧʘʤʠ ʣʽʩʫ, 

ʩʝʨʝʜ ʷʢʠʭ ʤʘʡʞʝ ʚʩʶ ʧʣʦʱʫ ʛʨʫʧʠ ʟʘʡʤʘʻ ʚʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ (3320,4 ʛʘ ʘʙʦ 

97,2%). ɯʥʰʽ ʜʚʘ ʪʠʧʠ ʣʽʩʫ ʧʦʰʠʨʝʥʽ ʜʫʞʝ ʩʣʘʙʦ: ʚʦʣʦʛʘ ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ ʧʦʩʽʜʘʻ ʧʣʦʱʫ ʚ 

91,6 ʛʘ ʪʘ ʩʠʨʘ ʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʘ ʩʫʷʣʠʯʠʥʘ ï 2,7 ʛʘ. ʋʩʽ ʪʠʧʠ ʣʽʩʫ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʠʩʦʪʥʦʤʫ 

ʧʦʷʩʽ ʚ ʤʝʞʘʭ 600-900 ʤ ʥ.ʨ.ʤ. ʟ ʙʫʨʠʤʠ ʛʽʨʩʴʢʦ-ʣʽʩʦʚʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ʛʨʫʥʪʘʤʠ ʥʘ ʝʣʶʚʽʾ-

ʜʝʣʶʚʽʾ ʢʘʨʧʘʪʩʴʢʦʛʦ ʬʣʽʰʫ.  

ɼʫʙʦʚʘ ʛʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ ʚ ʤʝʞʘʭ ʩʫʛʨʫʜʦʚʠʭ ʫʤʦʚ ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʫ ʧʣʦʱʫ (569,4 ʛʘ). 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʪʠʧʦʤ ʣʽʩʫ ʻ ʚʦʣʦʛʘ ʛʨʘʙʦʚʘ ʩʫʜʽʙʨʦʚʘ, ʷʢʘ ʟʘʡʤʘʻ 377,3 ʛʘ ʘʙʦ 66,3% ʚʢʨʠʪʦʾ 

ʣʽʩʦʤ ʧʣʦʱʽ ʮʽʻʾ ʛʨʫʧʠ. ɯʥʰʽ ʪʠʧʠ ʣʽʩʫ ʧʦʰʠʨʝʥʽ ʩʣʘʙʦ, ʩʝʨʝʜ ʷʢʠʭ ʩʚʽʞʘ ʛʨʘʙʦʚʘ ʩʫʜʽʙʨʦʚʘ 

(96,6 ʛʘ), ʚʦʣʦʛʘ ʙʫʢʦʚʘ ʩʫʜʽʙʨʦʚʘ (51,1 ʛʘ), ʚʦʣʦʛʘ ʷʣʠʮʝʚʘ ʩʫʜʽʙʨʦʚʘ (44,4 ʛʘ). ʊʠʧʠ ʣʽʩʫ 

ʟʘʡʤʘʶʪʴ ʨʽʚʥʠʥʥʽ ʘʙʦ ʧʦʥʠʞʝʥʽ, ʨʽʜʰʝ ï ʩʭʠʣʦʚʽ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʥʘ ʚʠʩʦʪʘʭ 250-450 ʤ ʥ.ʨ.ʤ.  

ʇʣʦʱʘ ʚʽʣʴʭʦʚʦʾ ʛʨʫʧʠ ʪʠʧʽʚ ʣʽʩʫ (574,5 ʛʘ) ʙʣʠʟʴʢʘ ʜʦ ʪʘʢʦʾ ʫ ʜʫʙʦʚʦʾ. ʇʨʘʢʪʠʯʥʦ ʚʩʶ 

ʧʣʦʱʫ ʛʨʫʧʠ ʟʘʡʤʘʻ ʩʠʨʘ ʩʫʩʽʨʦʚʽʣʴʰʠʥʘ (555,3 ʛʘ), ʪʦʜʽ ʷʢ ʥʘ ʩʠʨʫ ʩʫʯʦʨʥʦʚʽʣʴʰʠʥʫ ʧʨʠʧʘʜʘʻ 

ʣʠʰʝ 19,2 ʛʘ ʘʙʦ 3,3% ʧʣʦʱʽ ʛʨʫʧʠ. 

ʇʣʦʱʘ ʛʨʫʜʦʚʠʭ ʪʠʧʽʚ ʣʽʩʫ (4857,2 ʛʘ) ʻ ʧʦʤʽʪʥʦ ʤʝʥʰʦʶ, ʥʽʞ ʩʫʛʨʫʜʦʚʠʭ. ɻʨʫʜʦʚʽ 

ʫʤʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʠʰʝ ʯʦʪʠʨʤʘ ʛʨʫʧʘʤʠ ʪʠʧʽʚ ʣʽʩʫ, ʦʜʥʘʢ  ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʟ ʥʠʭ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʩʫʛʨʫʜʦʚʠʭ ʪʠʧʽʚ, ʻ ʙʫʢʦʚʘ ʛʨʫʧʘ. ɹʫʯʠʥʠ ʟʘʡʤʘʶʪʴ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʫ ʧʣʦʱʫ 

(2555,9 ʛʘ), ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʤʠ ʻ ʪʨʠ ʪʠʧʠ ʣʽʩʫ ï ʚʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʷʣʠʮʝʚʘ 
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ʙʫʯʠʥʘ, ʚʦʣʦʛʘ ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ ʪʘ ʚʦʣʦʛʘ ʛʨʘʙʦʚʦ-ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ (ʚʽʜʧʦʚʽʜʥʦ, 911,9; 784 ʪʘ 

413,4 ʛʘ ʘʙʦ 35,7; 30,7 ʪʘ 16,2%).  

ɯʥʰʽ ʧôʷʪʴ ʪʠʧʽʚ ʣʽʩʫ ʟʘʡʤʘʶʪʴ ʥʝʟʥʘʯʥʽ ʧʣʦʱʽ: ʚʦʣʦʛʘ ʯʠʩʪʘ ʙʫʯʠʥʘ (194,8 ʛʘ), ʩʚʽʞʘ 

ʯʠʩʪʘ ʙʫʯʠʥʘ (161,3 ʛʘ), ʚʦʣʦʛʘ ʛʨʘʙʦʚʘ ʙʫʯʠʥʘ (56,4 ʛʘ), ʩʚʽʞʘ ʷʣʠʮʝʚʘ ʙʫʯʠʥʘ (33 ʛʘ), ʩʚʽʞʘ 

ʜʫʙʦʚʦ-ʛʨʘʙʦʚʘ ʙʫʯʠʥʘ (1,1 ʛʘ). ʃʽʩʦʩʪʘʥʠ ʪʠʧʽʚ ʣʽʩʫ ʟʘʡʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʧʽʚʥʽʯʥʽ, ʨʽʜʰʝ ï 

ʧʽʚʜʝʥʥʽ ʩʭʠʣʠ ʥʘ ʚʠʩʦʪʘʭ 600-800 (900) ʤ ʥ.ʨ.ʤ. 

ʗʣʠʮʝʚʘ ʛʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ ʩʝʨʝʜ ʛʨʫʜʦʚʠʭ ʪʠʧʽʚ ʟʘʡʤʘʻ ʜʨʫʛʝ ʤʽʩʮʝ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ 

(1893,8 ʛʘ). ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʤ ʪʫʪ ʻ ʣʠʰʝ ʦʜʠʥ ʪʠʧ ʣʽʩʫ ï ʚʦʣʦʛʘ ʩʤʝʨʝʢʦʚʦ-ʙʫʢʦʚʘ 

ʷʣʠʯʠʥʘ, ʷʢʘ ʟʘʡʤʘʻ 1222,1 ʛʘ ʘʙʦ 64,5% ʧʣʦʱʽ ʮʽʻʾ ʛʨʫʧʠ. ɯʥʰʽ ʜʚʘ ʪʠʧʠ ʣʽʩʫ ï ʚʦʣʦʛʘ ʙʫʢʦʚʘ 

ʷʣʠʯʠʥʘ ʪʘ ʚʦʣʦʛʘ ʛʨʘʙʦʚʦ-ʙʫʢʦʚʘ ʷʣʠʯʠʥʘ ʚʠʷʚʣʝʥʽ ʥʘ ʧʣʦʱʽ, ʚʽʜʧʦʚʽʜʥʦ 653,6 ʪʘ 18,1 ʛʘ. 

ʅʘʩʘʜʞʝʥʥʷ ʪʠʧʽʚ ʣʽʩʫ ʟʘʡʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʩʭʠʣʠ ʧʽʚʥʽʯʥʠʭ ʝʢʩʧʦʟʠʮʽʡ ʥʘ ʚʠʩʦʪʘʭ 500-1000 

ʤ ʥ.ʨ.ʤ. ʋʩʽ ʪʠʧʠ ʣʽʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʦʣʦʛʠʤ ʛʽʛʨʦʪʦʧʦʤ.  

ʉʤʝʨʝʢʦʚʘ ʛʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʠʤ ʪʠʧʦʤ ʣʽʩʫ ï ʚʦʣʦʛʦʶ ʙʫʢʦʚʦ-

ʷʣʠʮʝʚʦʶ ʩʤʝʨʝʯʠʥʦʶ, ʷʢʘ ʟʘʡʤʘʻ ʧʣʦʱʫ 344,2 ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 7,1% ʩʝʨʝʜ ʫʩʽʭ 

ʛʨʫʜʦʚʠʭ ʪʠʧʽʚ. ʅʘʩʘʜʞʝʥʥʷ ʪʠʧʫ ʣʽʩʫ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʭʠʣʽʚ ʫʩʽʭ ʝʢʩʧʦʟʠʮʽʡ, ʦʢʨʽʤ ʧʽʚʜʝʥʥʠʭ, 

ʥʘ ʚʠʩʦʪʘʭ 800-1200 ʤ ʥ.ʨ.ʤ. 

ɼʫʙʦʚʘ ʛʨʫʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʦʪʠʨʤʘ ʪʠʧʘʤʠ ʣʽʩʫ, ʦʜʥʘʢ ʾʭʥʷ ʧʣʦʱʘ ʥʝʟʥʘʯʥʘ (63,3 ʛʘ 

ʘʙʦ 1,3% ʩʝʨʝʜ ʛʨʫʜʦʚʠʭ ʪʠʧʽʚ ʣʽʩʫ). ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʻ ʚʦʣʦʛʘ ʛʨʘʙʦʚʘ ʜʽʙʨʦʚʘ, ʷʢʘ ʟʘʡʤʘʻ 

34,8 ʛʘ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʨʝʛʽʦʥʫ. ɯʥʰʽ ʪʨʠ ʪʠʧʠ ʣʽʩʫ ʟʘʡʤʘʶʪʴ ʱʝ ʤʝʥʰʽ 

ʧʣʦʱʽ: ʩʚʽʞʘ ʛʨʘʙʦʚʘ ʜʽʙʨʦʚʘ (23,4 ʛʘ), ʚʦʣʦʛʘ ʙʫʢʦʚʘ ʜʽʙʨʦʚʘ (4,5 ʛʘ) ʪʘ ʩʠʨʘ ʜʽʙʨʦʚʘ (0,6 ʛʘ). 

ʅʘʩʘʜʞʝʥʥʷ ʪʠʧʽʚ ʣʽʩʫ ʟʘʡʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʨʽʚʥʠʥʥʽ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʥʘ ʚʠʩʦʪʘʭ 300-

400 ʤ ʥ.ʨ.ʤ. ʇʝʨʝʚʘʞʘʶʪʴ ʚʦʣʦʛʽ ʛʽʛʨʦʪʦʧʠ. 

ʈʦʟʧʦʜʽʣ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ ʪʠʧʘʤʠ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʤʘʻ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ. ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʟ ʥʠʭ (84%) ʟʘʡʤʘʶʪʴ ʩʫʪʨʫʜʠ, 

12% ï ʛʨʫʜʠ ʪʘ 4% ï ʩʫʙʦʨʠ ʟʘ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʙʦʨʦʚʠʭ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ʪʘʙʣ.). 

ɿʘ ʛʽʛʨʦʪʦʧʦʤ ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʻ ʚʦʣʦʛʽ ʪʠʧʠ. 

ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʦʶ ʻ ʩʤʝʨʝʢʦʚʘ ʛʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ, ʧʦʩʽʜʘʶʯʠ 45,8% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʧʣʦʱ̔ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ. ɹʫʢʦʚʘ ʛʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʱʦ ʤʝʥʰʦʶ ʯʘʩʪʢʦʶ (37,5%). ʎʽ ʜʚʽ ʛʨʫʧʠ ʪʠʧʽʚ ʣʽʩʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʻ ʜʦʤʽʥʫʶʯʠʤʠ.  

ʉʝʨʝʜ ʩʤʝʨʝʢʦʚʠʭ ʪʠʧʽʚ ʣʽʩʫ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʥʘʩʘʜʞʝʥʴ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʩʫʙʦʨʦʚʠʭ ʽ 

ʩʫʛʨʫʜʦʚʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʩʝʨʝʜ ʙʫʢʦʚʠʭ ï ʫ ʩʫʛʨʫʜʦʚʠʭ ʪʠʧʘʭ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʛʨʫʧʘʤʠ, ʷʣʠʮʝʚʘ ʛʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ 

ʧʣʦʱʽ (13,4%), ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʷʢʦʾ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʩʫʛʨʫʜʘʭ. ʎʝ ʞ ʩʘʤʝ ʩʪʦʩʫʻʪʴʩʷ ʜʫʙʦʚʦʾ ʪʘ 
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ʚʽʣʴʭʦʚʦʾ ʛʨʫʧ ʪʠʧʽʚ ʣʽʩʫ, ʯʘʩʪʢʘ ʷʢʠʭ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʜʦʚʦʣʽ ʥʠʟʴʢʘ 

(ʚʽʜʧʦʚʽʜʥʦ, 1,6 ʪʘ 1,5%) ï ʪʘʙʣ. 1. 

 

ʊʘʙʣ. 1.  ï ʇʣʦʱʘ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʜʽʣʷʥʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʟʘ 

ʛʨʫʧʘʤʠ ʪʠʧʽʚ ʣʽʩʫ ʽ ʪʠʧʘʤʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ 

 

ɻʨʫʧʘ ʪʠʧʽʚ ʣʽʩʫ 

ʇʣʦʱʘ ʟʘ ʪʠʧʘʤʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ, ʛʘ ʇʣʦʱʘ ʟʘʛʘʣʴʥʘ, 

ʛʘ 
ɺ ʉ D 

ʉʤʝʨʝʢʦʚʘ 1344,8 16484,2 344,2 18173,2 

ɹʫʢʦʚʘ 83,2 12219,5 2555,9 14858,6 

ʗʣʠʮʝʚʘ ï 3414,7 1893,8 5308,5 

ɼʫʙʦʚʘ ï 569,4 63,3 632,7 

ɺʽʣʴʭʦʚʘ 19,7 574,5 ï 594,2 

ʉʦʩʥʦʚʘ 79,9 ï ï 79,9 

ɺʩʴʦʛʦ ʟʘ ʛʨʫʧʘʤʠ ʪʠʧʽʚ ʣʽʩʫ 1527,6 33262,3 4857,2 39647,1 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 

 

ʅʘʩʘʜʞʝʥʥʷ ʩʦʩʥʦʚʦʾ ʛʨʫʧʠ ʪʠʧʽʚ ʣʽʩʫ ʫ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʧʨʠʫʨʦʯʝʥʽ ʣʠʰʝ ʜʦ 

ʩʫʙʦʨʦʚʠʭ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʟ ʧʣʦʱʝʶ ʙʣʠʟʴʢʦ 80 ʛʘ (0,2%)ï ʪʘʙʣ. 1. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʇʣʦʱʘ ʪʠʧʽʚ ʣʽʩʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʦʢʫʪʩʴʢʠʭ ʂʘʨʧʘʪ ʩʪʘʥʦʚʠʪʴ 39647,1 ʛʘ. ɰʭʥʷ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 44 ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʫʛʨʫʜʦʚʠʭ ʪʠʧʽʚ ʣʽʩʫ (22 ʰʪ.). ʉʝʨʝʜ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʥʘʡʙʽʣʴʰʫ 

ʯʘʩʪʠʥʫ (84%) ʟʘʡʤʘʶʪʴ ʩʫʪʨʫʜʠ, 12% ï ʛʨʫʜʠ, 4% ï ʩʫʙʦʨʠ. ʆʪʞʝ, ʨʝʛʽʦʥ ʚʦʣʦʜʽʻ ʚʠʩʦʢʠʤ 

ʣʽʩʦʨʦʩʣʠʥʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʱʦ ʜʘʻ ʧʦʪʝʥʮʽʡʥʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʱʫʚʘʪʠ ʪʫʪ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟʘ ʫʯʘʩʪʶ ʦʩʥʦʚʥʠʭ ʣʽʩʦʪʚʽʨʥʠʭ ʭʚʦʡʥʠʭ ʽ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚʥʠʭ 

ʚʠʜʽʚ. ʇʽʜ ʯʘʩ ʰʪʫʯʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʠʪʠ ʚʚʝʜʝʥʥʶ ʚ ʩʢʣʘʜ 

ʥʘʩʘʜʞʝʥʴ ʦʩʥʦʚʥʠʭ ʣʽʩʦʪʚʽʨʥʠʭ ʚʠʜʽʚ ï ʷʣʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ, ʙʫʢʘ ʣʽʩʦʚʦʛʦ ʪʘ ʷʣʠʮʽ ʙʽʣʦʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽ ʪʠʧʽʚ ʣʽʩʫ.  
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ʄɽʃɯʆʈɸʊʀɺʅɸ ʈʆʃʔ ʃɯʉʆɺʀʍ ʅɸʉɸɼɾɽʅʔ 

 ɺ ɺʆɼʆʆʍʆʈʆʅʅʀʍ ʉʀʉʊɽʄɸʍ ʄɸʃʀʍ ʈɯʏʆʂ  

ʃɯɺʆɹɽʈɽɾʅʆɻʆ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ ʊɸ ʅɸʇʈʗʄʂʀ ɰɰ ʇʆʂʈɸʑɽʅʅʗ 

 

ɺʝʣʠʯʢʦ ʆʣʝʢʩʘʥʜʨ 

 ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ, o_velichko55@ukr.net  

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʥʦʪʘʮʽʷ. ɺʠʢʣʘʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʨʦʣʽ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ ʤʘʣʠʭ ʨʽʯʦʢ ʋʢʨʘʾʥʠ. ɺʠʷʚʣʝʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ 

ʩʪʦʢʦʧʨʦʚʦʜʷʯʠʭ ʜʽʣʷʥʦʢ ʟʘ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʢʫʤʫʣʷʪʠʚʥʦʾ ʪʘ 

ʩʪʦʢʦʦʯʠʱʫʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʤʝʨʝʞʽ. 

ʅʘ ʩʪʦʢʦʫʜʘʨʥʠʭ ʜʽʣʷʥʢʘʭ, ʱʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʫʣʦʛʦʚʠʥ ʽ ʩʭʠʣʽʚ ʥʘ ʚʦʜʦʟʙʦʨʘʭ 

ʣʽʚʦʙʝʨʝʞʥʦʛʦ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʣʽʩʦʚʽ ʩʤʫʛʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʛʦ ʧʝʨʝʚʦʜʫ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚ ʧʽʜˇʨʫʥʪʦʚʠʡ ʽ ˇʨʫʥʪʦʚʠʡ. ʅʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʚʦʜʦʨʝʛʫʣʶʶʯʽ 

ʩʧʦʨʫʜʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʜʦʩʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʟʘʭʦʜʽʚ ʙʫʣʠ 

ʚʠʧʨʦʙʫʚʘʥʽ ʪʨʠ ʚʠʜʠ ʨʦʟʧʠʣʶʚʘʯʽʚ ʩʪʦʢʫ ʽ ʚʦʜʦʨʝʛʫʣʶʶʯʽ ʟʝʤʣʷʥʽ ʢʘʥʘʚʠ ʚʽʷʣʴʥʦʛʦ ʪʠʧʫ. 

ʈʦʟʧʠʣʶʚʘʯʽ ʩʪʦʢʫ ʩʪʚʦʨʶʚʘʣʠʩʴ ʜʣʷ ʧʝʨʝʭʦʧʣʝʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʩʪʦʢʫ, ʱʦ ʧʦʪʨʘʧʣʷʻ 

ʚʟʜʦʚʞ ʣʽʩʦʚʠʭ ʩʤʫʛ, ʧʦ ʧʦʣʴʦʚʠʤ ʜʦʨʦʛʘʤ ʽ ʤʝʞʘʤ ʧʦʣʝ-ʣʽʩʦʩʤʫʛʘ ʜʦ ʫʣʦʛʦʚʠʥ, ʙʘʣʦʢ ʪʘ ʷʨʽʚ, 

ʟ ʧʝʨʝʚʦʜʦʤ ʡʦʛʦ ʚ ʣʽʩʦʚʽ ʩʤʫʛʠ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʦʜʦʧʦʛʣʠʥʘʶʯʫ ʟʜʘʪʥʽʩʪʴ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʦʢʦʫʜʘʨʥʽ ʜʽʣʷʥʢʠ, ʧʦʚʝʨʭʥʝʚʠʡ ʧʽʜˇʨʫʥʪʦʚʠʡ ʽ ˇʨʫʥʪʦʚʠʡ ʩʪʽʢ, 

ʨʦʟʧʠʣʶʚʘʯʽ ʩʪʦʢʫ, ʚʦʜʦʨʝʛʫʣʶʶʯʽ ʢʘʥʘʚʠ. 

Abstract: The results of the study of the ameliorative role of protective forest plantations in 

the water protection systems of small rivers of Ukraine are presented. Differentiation of drainage 

areas according to water-physical properties, accumulative and sewage treatment capacity within 

various elements of the hydrographic network was revealed. 

In the runoff areas classified as depressions and slopes on the watersheds of the left-bank 

forest-steppe of Ukraine, forest strips do not ensure the complete transfer of surface runoff to subsoil 

and soil. It is necessary to create water-regulating structures that take into account the experience of 

hydrotechnical anti-erosion measures, three types of flow sprinklers and water-regulating earthen 

ditches of the fan type were tested. Runoff sprinklers were created to intercept concentrated runoff 

that falls along forest strips, along field roads and field-forest strip borders to hollows, streams and 

ravines, with its transfer to forest strips with high water absorption capacity. 

Keywords: stokoudarnye areas, surface soil and groundwater runoff, spray runoff water 

regulating ditch. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚôʷʟʘʥʝ ʟ ʰʠʨʦʢʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʽ, 

ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʟʨʦʩʪʘʻ ʥʝʙʝʟʧʝʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʦʜʫʢʪʘʤʠ 

ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ, ʝʢʟʦʛʝʥʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ˇʨʫʥʪʽ ʪʘ ʚʥʦʩʷʪʴʩʷ ʟ ʝʢʟʦʛʝʥʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʚ ʧʨʦʮʝʩʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʦʜʥʘ ʟ 

ʧʨʠʯʠʥ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʘʩʝʡʥʘʭ ʤʘʣʠʭ ʨʽʯʦʢ ʢʦʤʧʣʝʢʩʫ ʚʦʜʦʦʭʦʨʦʥʥʠʭ 

ʟʘʭʦʜʽʚ ʟ ʦʭʦʧʣʝʥʥʷʤ ʥʠʤʠ ʚʩʽʻʾ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ. ʅʘʡʚʘʞʣʠʚʽʰʘ ʨʦʣʴ ʚ ʮʴʦʤʫ ʢʦʤʧʣʝʢʩʽ 

ʚʽʜʚʦʜʠʪʴʩʷ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʤ ʟʘʭʦʜʘʤ. ʃʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʽʥʰʠʤʠ ʟʘʭʦʜʘʤʠ 

ʚʠʢʦʥʫʶʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʬʫʥʢʮʽʾ ʧʦ ʟʘʧʦʙʽʛʘʥʥʶ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʦʜʫʢʪʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʥʦʩ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʧʦʣʴʦʚʠʭ ʚʦʜʦʟʙʦʨʽʚ ʟʥʘʯʥʦ 

ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʽʜˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʆʩʥʦʚʥʠʤ ʟʘʙʨʫʜʥʶʚʘʯʝʤ ʻ ʥʽʪʨʘʪʥʘ ʬʦʨʤʘ ʘʟʦʪʫ. 

ɺʤʽʩʪ ʥʽʪʨʘʪʽʚ ʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ, ʟʜʝʙʽʣʴʰʝ, ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ. ʅʘ 

ʚʦʜʦʟʙʦʨʘʭ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜˇʨʫʥʪʦʚʽ ʚʦʜʠ, ʱʦ ʤʘʶʪʴ 

ʚʠʩʦʢʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ.  

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʦʩʥʦʚʥʝ ʧʦʧʦʚʥʝʥʥʷ ʚʦʜʦʡʤʠʱ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʚʝʩʥʷʥʦʛʦ ʩʥʽʛʦʪʘʥʝʥʥʷ, ʚ ʮʝʡ ʧʝʨʽʦʜ ʟ ʧʦʣʴʦʚʦʾ ʯʘʩʪʠʥʠ ʚʦʜʦʟʙʦʨʽʚ ʽ 

ʧʦʪʨʘʧʣʷʻ ʦʩʥʦʚʥʘ ʤʘʩʘ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʜʦ 80-90% ʩʫʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʩʦʣʝʡ ʚʽʜ ʨʽʯʥʦʛʦ 

ʚʠʥʦʩʫ). 

ɺ ʩʫʯʘʩʥʦʤʫ ʘʛʨʦʣʘʥʜʰʘʬʪʽ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʠʭ ʙʽʦ-ʛʝʦ-

ʭʽʤʽʯʥʠʭ ʙʘʨôʻʨʽʚ, ʟʜʘʪʥʠʭ ʧʝʨʝʭʦʧʠʪʠ ʟʘʙʨʫʜʥʶʚʘʯʽ, ʱʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʟ ʧʦʚʝʨʭʥʝʚʠʤ 

ʩʪʦʢʦʤ ʪʘ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʾʭ ʰʚʠʜʢʦʛʦ ʨʦʟʢʣʘʜʝʥʥʷ. ʆʩʥʦʚʦʶ ʪʘʢʠʭ ʙʘʨôʻʨʽʚ ʻ ʩʘʤ ˇʨʫʥʪ, 

ʱʦ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʚʽʜ ʧʦʪʨʘʧʣʷʶʯʠʭ ʟ ʟʦʚʥʽ ʪʘ ʥʝʚʣʘʩʪʠʚʠʭ ʡʦʛʦ ʩʢʣʘʜʫ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʟʚʽʜʢʠ ʽ ʪʝʨʤʽʥ çʝʢʟʦʛʝʥʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠè).  

ʇʨʠʨʦʜʥʴʦ, ʱʦ ʤʝʞʘ ʪʘ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ ʥʝ ʙʝʟʤʝʞʥʠʡ, ʫ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚʘʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʭʘʨʘʢʪʝʨ ʾʭ ʚʧʣʠʚʫ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʩʢʣʘʜʫ ʪʘ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʩʠʣʝʥʥʷ ʟʘʭʠʩʥʦʾ ʬʫʥʢʮʽʾ ʰʣʷʭʦʤ 

ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʬʦʨʤ ʤʽʢʨʦʨʝʣʴʻʬʫ. ʅʘʡʧʨʦʩʪʽʰʽ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ ʧʦʩʠʣʶʶʪʴ 

ʚʦʜʦʨʝʛʫʣʶʶʯʽ ʬʫʥʢʮʽʾ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʩʧʨʠʷʶʪʴ ʦʯʠʱʝʥʥʶ ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚʦʜʦʟʙʦʨʫ ʝʢʟʦʛʝʥʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʚʦʜʦʨʝʛʫʣʶʚʘʥʥʽ ʦʙʫʤʦʚʣʝʥʘ ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʥʘ 

ʚʦʜʦʟʙʦʨʘʭ. ʇʦʢʘʟʥʠʢʦʤ ʩʪʦʢʦʫʜʘʨʥʦʾ ʚʧʦʨʷʜʢʦʚʘʥʥʦʩʪʽ ʻ ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ 

ʩʪʦʢʦʫʜʘʨʥʠʭ ʤʝʞ ʜʦ ʟʘʛʘʣʴʥʦʾ ʾʭ ʜʦʚʞʠʥʠ. ʏʠʤ ʙʽʣʴʰʝ ʧʨʦʪʷʞʥʽʩʪʴ ʩʪʦʢʦʫʜʘʨʥʠʭ ʜʽʣʷʥʦʢ, 
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ʪʠʤ ʥʠʞʯʝ ʩʪʦʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʱʝ ʩʪʦʢʦʨʝʛʫʣʶʶʯʘ ʪʘ ʩʪʦʢʦʧʦʛʣʠʥʘʶʯʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ.ʥʘʡʢʨʘʱʘ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʩʪʦʢʦʫʜʘʨʥʠʭ ʤʝʞ (17%) ʚ ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ, ʮʝ ʨʽʯʢʠ ʍʘʨʢʽʚ, ʋʜʠ ʪʘ ʃʦʧʘʥʴ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʟʘʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟ ʚʦʜʦʟʙʦʨʽʚ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ 

ʩʪʦʢʦʨʝʛʫʣʶʶʯʠʤʠ ʟʘʭʦʜʘʤʠ ʥʝʦʙʭʽʜʥʝ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʪʘ 

ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʨʽʚʥʦʤʽʨʥʝ ʩʪʦʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʩʘʜʞʝʥʥʷ 

ʪʘ ʧʦʩʠʣʠʪʴ ʾʭ ʨʦʣʴ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ.  

ʋʤʦʚʠ ʩʥʽʛʦʪʘʥʝʥʥʷ ʤʘʶʪʴ ʚʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʝʩʥʷʥʦʛʦ ʩʪʦʢʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʣʦʱʘ ʨʦʙʦʯʠʭ ʜʽʣʷʥʦʢ ʚ ʩʪʦʢʦʨʝʛʫʣʶʶʯʠʭ 

ʣʽʩʦʚʠʭ ʩʤʫʛʘʭ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠ ʥʝ ʤʝʥʰʝ 3-4% ʚʽʜ ʾʭ ʧʣʦʱʽ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʝʨʝʚʦʜʫ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʫ ʧʽʜˇʨʫʥʪʦʚʠʡ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʩʥʫʶʯʠʭ 

ʥʘʩʘʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʷʪʠ ʩʪʦʢʦʫʜʘʨʥʽ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʠʭ ʧʣʘʥʫʚʘʪʠ ʟʘʭʦʜʠ ʟ ʧʦʩʠʣʝʥʥʷ ʾʭ 

ʩʪʦʢʦʧʦʛʣʠʥʘʶʯʦʾ ʬʫʥʢʮʽʾ.  

ɺʦʜʥʦ-ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ ʧʽʜ ʣʽʩʦʚʠʤʠ ʩʤʫʛʘʤʠ ʩʧʨʠʷʶʪʴ ʧʝʨʝʚʦʜʫ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʫ ʧʽʜˇʨʫʥʪʦʚʠʡ. ɺʦʜʦʧʨʦʥʠʢʥʝʥʽʩʪʴ ʧʽʜ ʣʽʩʦʚʠʤʠ ʩʤʫʛʘʤʠ ʚ ʨʘʟʽʚ ʚʠʱʝ 

ʥʽʞ ʥʘ ʧʦʣʴʦʚʠʭ ʜʽʣʷʥʢʘʭ ʱʦ ʟʘʡʥʷʪʽ ʧʨʦʩʘʧʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʪʘ ʢʫʣʴʪʫʨʘʤʠ ʩʫʮʽʣʴʥʦʛʦ 

ʚʠʩʽʚʫ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʤʝʣʽʦʨʫʶʯʦʶ ʜʽʻʶ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʪʘ ʥʘʷʚʥʽʩʪʶ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ. 

ʄʘʩʘ ʬʽʟʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʢʦʨʝʥʽʚ ʚ ʣʽʩʦʚʠʭ ʩʤʫʛʘʭ ʩʢʣʘʜʫ 10ɼ+ɸʢ.ʞ ʪʘ 6ɼ4ʗ+ɸʢ.ʞ. ʩʷʛʘʻ 

ʚʽʜʧʦʚʽʜʥʦ 3824,0 ʪʘ 3184,4 ʛ/ʤ2. ɿʘʛʘʣʴʥʘ ʧʦʨʠʩʪʽʩʪʴ ʩʷʛʘʻ 50,8%, ʢʦʝʬʽʮʽʻʥʪ ʩʪʨʫʢʪʫʨʥʦʩʪʽ ï 

8,0-12,8, ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʪʨʠʚʢʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʘʛʨʝʛʘʪʽʚ - 0,7-0,9. ʅʘʷʚʥʽʩʪʴ ʫ ʩʢʣʘʜʽ 

ʩʪʦʢʦʨʝʛʫʣʶʶʯʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʷʩʝʥʷ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʘʢʘʮʽʾ ʞʦʚʪʦʾ ʨʘʟʦʤ ʟ ʛʦʣʦʚʥʦʶ ʧʦʨʦʜʦʶ 

ʜʫʙʦʤ ʧʦʣʽʧʰʫʻ ʧʨʦʮʝʩ ʽʥʬʽʣʴʪʨʘʮʽʾ ʩʪʦʢʫ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʷ ʩʪʦʢʦʨʝʛʫʣʶʶʯʠʭ ʣʽʩʦʚʠʭ ʩʤʫʭ ʜʦ ʾʭ ʩʢʣʘʜʫ ʜʦʮʽʣʴʥʦ ʚʚʦʜʠʪʠ ʜʝʨʝʚʥʽ 

ʪʘ ʯʘʛʘʨʥʠʢʦʚʽ ʧʦʨʦʜʠ ʟ ʨʦʟʚʠʥʝʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʚʦʜʥʦ-

ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ. 

ɺʠʩʦʢʘ ʢʦʨʝʥʝʥʘʩʝʣʝʥʽʩʪʴ ʪʘ ʧʦʣʽʧʰʝʥʽ ʚʦʜʥʦ-ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ ʚ ʣʽʩʦʚʠʭ 

ʩʤʫʛʘʭ ʦʙʫʤʦʚʣʶʶʪʴ ʪʝ, ʱʦ ʤʽʛʨʘʮʽʷ ʘʤʽʘʯʥʦʾ ʬʦʨʤʠ ʘʟʦʪʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʣʠʙʰʝ 

ʢʦʨʝʥʝʥʘʩʠʯʝʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ (0-50ʩʤ), ʘ ʛʣʠʙʠʥʘ ʧʝʨʝʩʫʚʘʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʬʦʩʬʘʪʽʚ ʽʟ 

ʜʦʙʨʠʚ ʩʢʣʘʜʘʻ 30-50ʩʤ. ʄʝʣʽʦʨʫʶʯʘ ʜʽʷ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʜʘʻ ʟʤʦʛʫ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʮʝʩ ʤʽʛʨʘʮʽʾ ʦʩʥʦʚʥʠʭ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʜʦʙʨʠʚ ʚ ʤʝʞʘʭ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʽʟʝʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʛʣʠʙʠʥʘ ʤʽʛʨʘʮʽʾ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʘʤʠ ʦʙʤʝʞʫʻʪʴʩʷ 50ʩʤ ʰʘʨʦʤ ˇʨʫʥʪʫ. ʇʨʠ 

ʩʪʚʦʨʝʥʽ ʥʦʚʠʭ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʽʩʥʫʶʯʠʭ ʚʦʜʦʨʝʛʫʣʶʶʯʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʧʦʪʨʽʙʥʦ ʟʚʝʨʪʘʪʠ 

ʫʚʘʛʫ ʥʘ ʧʦʨʦʜʫ ʟ ʨʦʟʚʠʥʝʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. ɿ ʤʝʪʦʶ ʧʦʩʠʣʝʥʥʷ ʩʪʦʢʦʧʦʛʣʠʥʘʶʯʦʾ 
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ʬʫʥʢʮʽʾ ʣʽʩʦʚʠʭ ʩʤʫʛ ʥʘ ʩʪʦʢʦʫʜʘʨʥʠʭ ʜʽʣʷʥʢʘʭ ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʘʪʠ ʜʦ ʩʢʣʘʜʫ ʥʘʩʘʜʞʝʥʴ 

ʪʘʢʦʞ ʽ ʘʟʦʪʬʽʢʩʫʶʯʽ ʯʘʛʘʨʥʠʢʠ ʟ ʘʢʘʮʽʾ ʞʦʚʪʦʾ ʪʘ ʽʥʰʠʭ ʧʦʨʷʜ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʜʘʪʥʽʩʪʴ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʧʦʛʣʠʥʘʪʠ ʯʘʩʪʠʥʫ 

ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʚʦʜʘʭ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʮʽ ʝʣʝʤʝʥʪʠ 

ʜʣʷ ʞʠʚʣʝʥʥʷ, ʟʘʧʦʙʽʛʘʪʠ ʤʽʛʨʘʮʽʾ ʦʩʥʦʚʥʠʭ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʥʦʩʷʪʴʩʷ ʟ ʜʦʙʨʠʚʦʤ ʧʦ 

ʧʨʦʬʽʣʶ ˇʨʫʥʪʫ. ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʱʦ ʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤ 

ʟʘʙʨʫʜʥʶʚʘʯʝʤ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʻ ʥʽʪʨʘʪʥʘ ʬʦʨʤʘ ʘʟʦʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʥʘʚʽʪʴ, ʚ ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥʪʘʭ ʥʽʪʨʘʪʠ ʥʝ ʟʘʪʨʠʤʫʶʪʴʩʷ ʧʽʜʣʷʛʘʶʪʴ ʚʠʤʠʚʘʥʥʶ. 

ʅʘʡʯʘʩʪʽʰʝ ʫ 40-50ʩʤ ʰʘʨʽ ˇʨʫʥʪʫ ʚʤʽʩʪ ʡʦʛʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʰʘʨʘʤʠ 

ʟʥʠʞʫʻʪʴʩʷ. ʎʝ ʟôʻʜʥʘʥʥʷ, ʷʢʝ ʣʝʛʢʦʨʦʟʯʠʥʥʝ ʫ ʚʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ ʜʣʷ 

ʞʠʚʣʝʥʥʷ, ʘʣʝ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʮʴʦʛʦ ʟôʻʜʥʘʥʥʷ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ ˇʨʫʥʪʽ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʣʝʛʢʦ 

ʚʠʤʠʚʘʻʪʴʩʷ ʚ ʥʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʽ ʰʘʨʠ ʥʝ ʧʦʛʣʠʥʘʶʯʠʩʴ ˇʨʫʥʪʦʤ.   

ɺ ʫʤʦʚʘʭ ʧʝʨʝʩʽʯʝʥʦʛʦ ʨʝʣʴʻʬʫ ʧʦʣʴʦʚʠʭ ʚʦʜʦʟʙʦʨʽʚ ʣʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʧʨʦʩʪʽʰʽ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ, ʱʦ ʧʦʤʽʪʥʦ ʧʽʜʚʠʱʫʶʪʴ 

ʩʪʦʢʦʨʝʛʫʣʶʶʯʫ ʬʫʥʢʮʽʶ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʠʣʶʚʘʯʽʚ ʩʪʦʢʫ (ʧʣʫʞʥʠʭ), 

ʝʢʩʢʘʚʘʪʦʨʥʠʭ, ʙʫʣʴʜʦʟʝʨʥʠʭ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʧʣʦʱʫ ʨʦʙʦʯʠʭ ʜʽʣʷʥʦʢ ʩʪʦʢʦʨʝʛʫʣʶʶʯʠʭ 

ʣʽʩʦʚʠʭ ʩʤʫʛ. ʇʝʨʝʭʦʧʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʠʣʶʚʘʯʽʚ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʦʢ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ 

ʪʘ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʣʽʩʦʚʽ ʩʤʫʛʠ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʫ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ.  

ʉʧʦʨʫʜʞʝʥʥʷ ʢʘʥʘʚ ʚʽʷʣʴʥʦʛʦ ʪʠʧʫ ʟʘʙʝʟʧʝʯʫʻ ʟʘʪʨʠʤʘʥʥʷ ʪʘ ʧʝʨʝʭʽʜ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʩʪʦʢʫ ʫ ʧʽʜˇʨʫʥʪʦʚʠʡ, ʘ ʪʘʢʦʞ ʟʘʪʨʠʤʘʥʥʷ ʤʫʣʠʩʪʦʾ ʬʨʘʢʮʽʾ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʟʽ ʩʪʦʢʦʤ, 

ʧʽʜʚʠʱʫʶʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʨʝʛʫʣʶʚʘʥʥʽ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʩʪʦʢʫ, ʘ ʪʘʢʦʞ, ʟʘʪʨʠʤʫʻ ʚʽʜ 10 ʜʦ 30 ʪ/ʛʘ ʡʦʛʦ ʪʚʝʨʜʦʾ ʬʘʟʠ. ʎʽ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ ʧʦʪʨʽʙʥʦ 

ʩʪʚʦʨʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʟ ʨʦʟʧʠʣʶʚʘʯʘʤʠ ʩʪʦʢʫ. ʎʽ ʩʧʦʨʫʜʠ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʟ 

ʨʦʟʧʠʣʶʚʘʯʘʤʠ ʩʪʦʢʫ ʚ ʫʣʦʛʦʚʠʥʘʭ ʧʝʨʝʜ ʣʽʩʦʚʠʤʠ ʩʤʫʛʘʤʠ ʚ ʧʨʠʙʨʦʚʦʯʥʦʾ ʯʘʩʪʠʥʽ ʙʘʣʦʢ ʪʘ 

ʷʨʽʚ, ʚ ʢʽʥʮʝʚʽʡ ʯʘʩʪʠʥʽ ʩʭʠʣʽʚ ʥʘ ʤʝʞʘʭ ʨʫʙʝʞʽʚ ʧʦʣʝ - ʣʽʩʦʚʘ ʩʤʫʛʘ ʪʘ ʧʦʣʴʦʚʘ ʜʦʨʦʛʘ ï ʣʽʩʦʚʘ 

ʩʤʫʛʘ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ɺʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ 

ʨʝʛʫʣʶʚʘʥʥʽ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʧʨʠ ʩʧʦʨʫʜʞʝʥʽ 

ʨʦʟʧʠʣʶʚʘʯʽʚ ʩʪʦʢʫ, ʢʘʥʘʚ ʚʽʷʣʴʥʦʛʦ ʪʠʧʫ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʣʽʩʦʚʠʤʠ ʩʤʫʛʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʦʪʠʝʨʦʟʽʡʥʦʾ ʘʛʨʦʪʝʭʥʽʢʠ, ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʩʭʠʣʦʚʠʭ ʟʝʤʣʷʭ 

ʚʦʜʦʟʙʦʨʫ. 

ɼʦ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʟ ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ 

ʥʘʣʝʞʠʪʴ ʚʢʣʶʯʘʪʠ ʜʦʥʥʽ ʯʘʛʘʨʥʠʢʦʚʽ ʤʫʣʦʬʽʣʴʪʨʠ, ʜʦʥʥʽ ʬʽʣʴʪʨʫʶʯʽ ʟʘʛʘʪʠ ʫ ʚʦʜʦʪʦʢʘʭ 

ʙʘʣʦʢ ʪʘ ʫʣʦʛʦʚʠʥ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʩʪʘʚʢʽʚ ʩʫʤʽʱʝʥʦʛʦ ʪʠʧʫ ʞʠʚʣʝʥʥʷ ʥʘ ʧʦʩʪʽʡʥʠʭ ʪʘ 
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ʪʠʤʯʘʩʦʚʠʭ ʚʦʜʦʪʦʢʘʭ ʜʣʷ ʩʝʜʠʤʝʥʪʘʮʽʾ ʪʚʝʨʜʦʾ ʬʘʟʠ ʩʪʦʢʫ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʜʦʦʯʠʱʝʥʥʷ ʚʦʜ 

ʚʽʜ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ.  
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Summary. Oil and its derivatives are one of the most widespread and dangerous 

anthropogenic pollutants due to the ability of hydrocarbons to form toxic compounds in soils, surface 

and groundwater. Oil products differ significantly in their properties, including volatility, viscosity, 

water solubility, and ability to be absorbed into porous materials (soil). Oil and its products are 

potential sources of pollution, covering all structures related to the extraction, storage, treatment, 

waste disposal, refining, transportation, consumption of oil, as well as atmospheric deposition of 

contaminated precipitation. This study was conducted to determine the potential negative impact of 

hydrocarbon pollution on the ecosystem. An analysis of the polluting properties of oil was carried 

out, and the risks to ecosystems in connection with oil spills were identified. Conclusion. Although 

the bioenvironment is able to partially self-purify from oil products, hydrocarbon pollution has a 

significant negative impact on ecosystems. Namely, it changes the chemical composition of the soil, 

causes changes in the composition of soil humus, significant disturbances in soil microbiota, 

suppression of photosynthetic activity of plant organisms, which primarily affects the development of 

soil algae, and a negative impact on soil fauna, which leads to their mass extinction. 

Keywords. Ecosystems, hydrocarbon pollution, oil spills. 

 

ɸʥʦʪʘʮʽʷ. ʅʘʬʪʘ ʪʘ ʾʾ ʧʦʭʽʜʥʽ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʚʫʛʣʝʚʦʜʥʽʚ ʫʪʚʦʨʶʚʘʪʠ ʪʦʢʩʠʯʥʽ 

ʩʧʦʣʫʢʠ ʚ ˇʨʫʥʪʘʭ, ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ. ʅʘʬʪʦʧʨʦʜʫʢʪʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ - ʣʝʪʶʯʽʩʪʶ, ʚ'ʷʟʢʽʩʪʶ, ʨʦʟʯʠʥʥʽʩʪʶ ʫ ʚʦʜʽ ʪʘ ʟʜʘʪʥʽʩʪʶ ʚʙʠʨʘʪʠʩʷ 

ʚ ʧʦʨʠʩʪʽ ʤʘʪʝʨʽʘʣʠ (ˇʨʫʥʪ). ʇʦʪʝʥʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʥʘʬʪʘ ʪʘ ʾʾ ʧʨʦʜʫʢʪʠ, 

ʱʦ ʦʭʦʧʣʶʶʪʴ ʚʩʽ ʩʪʨʫʢʪʫʨʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʜʦʙʫʪʢʦʤ, ʟʙʝʨʽʛʘʥʥʷʤ, ʦʯʠʱʝʥʥʷʤ, ʫʪʠʣʽʟʘʮʽʻʶ 

ʚʽʜʭʦʜʽʚ, ʧʝʨʝʨʦʙʢʦʶ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ, ʩʧʦʞʠʚʘʥʥʷʤ ʥʘʬʪʠ, ʘ ʪʘʢʦʞ ʘʪʤʦʩʬʝʨʥʠʤʠ 

ʦʩʘʜʞʝʥʥʷʤʠ ʟʘʙʨʫʜʥʝʥʠʭ ʦʧʘʜʽʚ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʝ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʩʪʘʥ ʝʢʦʩʠʩʪʝʤʠ. ʇʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʟʘʙʨʫʜʥʶʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʬʪʠ, ʚʩʪʘʥʦʚʣʝʥʦ ʨʠʟʠʢʠ ʜʣʷ ʝʢʦʩʠʩʪʝʤ, ʫ ʟʚôʷʟʢʫ ʟ 

ʘʚʘʨʽʡʥʠʤʠ ʨʦʟʣʠʚʘʤʠ ʥʘʬʪʠ. ɺʠʩʥʦʚʦʢ. ʍʦʯʘ ʙʽʦʩʝʨʝʜʦʚʠʱʝ ʽ ʟʜʘʪʥʝ ʯʘʩʪʢʦʚʦ 

ʩʘʤʦʦʯʠʱʘʪʠʩʷ ʚʽʜ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʚʫʛʣʝʚʦʜʥʝʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʯʠʥʠʪʴ ʟʥʘʯʥʠʡ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʠ. ɸ ʩʘʤʝ: ʟʤʽʥʶʻʪʴʩʷ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ, ʚʠʥʠʢʘʶʪʴ ʟʤʽʥʠ ʫ ʩʢʣʘʜʽ 
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ʛʫʤʫʩʫ ˇʨʫʥʪʫ, ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʚ ˇʨʫʥʪʦʚʽʡ ʤʽʢʨʦʙʽʦʪʽ, ʧʨʠʛʥʽʯʝʥʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜʦʨʦʩʪʝʡ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ˇʨʫʥʪʦʚʫ ʬʘʫʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʤʘʩʦʚʦʛʦ ʟʥʠʢʥʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɽʢʦʩʠʩʪʝʤʠ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʫʛʣʝʚʦʜʥʷʤʠ, ʘʚʘʨʽʡʥʽ ʨʦʟʣʠʚʠ ʥʘʬʪʠ. 

 

Introduction. Oil and its derivatives are among the most widespread and dangerous 

anthropogenic pollutants due to the ability of hydrocarbons to form toxic compounds in soils, surface 

and groundwater. Petroleum products differ significantly in their properties, including volatility, 

viscosity, water solubility, and ability to be absorbed into porous materials (soil) [1]. 

On the one hand, oil is a valuable raw material for the oil refining and petrochemical 

industries, and on the other hand, it acts as a serious pollutant when it reaches the environment. 

Environmental pollution by oil and petroleum products leads to disruption of the ecological balance 

and natural balance of ecosystems, changes in ecological and trophic groups of biocenoses, and toxic 

effects on all living organisms, including human beings. The most significant and determinant cause 

of man-made impact on the environment is accidental oil spills during oil production and 

transportation, the number of which is growing every year for various reasons. This changes both the 

physicochemical parameters of soils, groundwater and surface water, and clearly shows physiological 

changes in micro-, myco- and phytocoenoses, which, depending on the concentration of oil products, 

range from inhibition of enzymatic activity to fatal consequences [2, 3]. 

The purpose of this study was to identify the potential negative impact of hydrocarbon 

pollution on the ecosystem. 

Thus, the source of pollution can be oil supply facilities, i.e. all facilities related to the 

production, storage and treatment of oil and wastewater, oil refining, transportation of oil and oil 

products and their consumption, transport, as well as contaminated atmospheric precipitation. It is 

known that the bulk of pollution comes from oil transportation. Normal tanker operations (ballast 

loading, ballast release, oil loading and unloading), rather than accidents, are accompanied by large 

oil losses. 

In recent years, Ukraine's oil consumption has been 25-30 million tonnes, which has resulted 

in a dense network of oil product supply facilities throughout the country. The petrochemical load 

varies by 4 times across the regions, and the environmental and geological risk by 2 times. This 

indicates that almost the entire territory of Ukraine is at risk of petrochemical pollution. The area 

contaminated with oil products exceeds 30 thousand hectares. Groundwater is the most vulnerable, 

as it is of utmost importance for providing the population with high-quality specific water.  

Oil, which has a lower density than water, tends to float on the water surface over large areas. 

During the first eight days, the almost non-toxic light alkanes evaporate. Fresh oil has a strong toxic 
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effect, which decreases relatively quickly as low molecular weight naphthenes, which are highly toxic 

and resistant to decomposition, evaporate. Another characteristic of oil pollution is its ability to 

capture and concentrate other pollutants, such as heavy metals and pesticides. When oil spreads over 

a large area, it greatly increases the possibility of various reactions, as substances soluble in oil are 

able to participate in a variety of chemical processes. 

Once in the soil, oil products are distributed differently than in the water environment. They 

are absorbed by the soil (especially dry soil) through capillary forces and can remain in this state for 

a long time, depriving the soil of fertility and turning it into a sponge saturated with oil products. 

Soils are considered to be contaminated with oil and oil products when the concentration of these 

substances increases to a level that disrupts the ecological balance in the soil system, leads to changes 

in the morphological and physicochemical characteristics of soil horizons, changes in the water and 

physical properties of the soil, disruption of the ratio between individual fractions of soil organic 

matter, and a decrease in land productivity [4]. 

Oil contamination creates an environmental problem associated with a profound change in all 

links of natural biocenoses or their complete transformation. A common feature of all oil-

contaminated soils is a change in the number and limitation of the species diversity of soil meso- and 

microfauna and microflora.  

Significant gradual changes in ecosystems occur. Initially, there is a massive death of soil 

mesofauna. Three days after the accident, most species of soil animals completely disappear or make 

up no more than 1% of the control. Light fractions of oil are the most toxic to them. 

After a short-term inhibition, the complex of soil microorganisms responds to oil pollution by 

increasing their gross numbers and activity. "Specialised" groups develop, participating in the 

utilisation of hydrocarbons at different stages. Over time, the maximum number of microorganisms 

corresponds to the horizons of 

fermentation horizons and decreases in them along the soil profile as the hydrocarbon 

concentration decreases. 

The main "explosion" of microbiological activity occurs during the second stage of natural oil 

degradation, when the total number of microorganisms in soils approaches background values, but 

the number of oil-oxidising bacteria is still higher than in uncontaminated soils for a long time. 

Changes in the environmental situation lead to a decrease in the photosynthetic activity of 

plant organisms. First of all, this affects the development of soil algae: from their partial suppression 

and replacement of some groups with others to the loss of certain groups or the complete death of the 

entire algal flora. The photosynthetic functions of higher plants also change, and the activity of most 

soil enzymes decreases on contaminated soils. 
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Self-cleaning and self-restoration of ecosystems is a step-by-step biochemical process of 

pollutant transformation accompanied by a consistent restoration of biocenosis. The most common 

stages of oil transformation are physical, chemical and partially microbiological decomposition of 

aliphatic hydrocarbons; microbiological decomposition of low molecular weight structures of various 

classes, formation of resinous substances; transformation of high molecular weight compounds such 

as resins, asphaltenes, polycyclic hydrocarbons. 

Regeneration of biocenoses occurs in accordance with the stages of biodegradation. As a result 

of natural processes, such as evaporation, dissolution, emulsion formation, assimilation by living 

organisms and sedimentation, the composition of oil is constantly changing due to the decomposition 

and transport of various components - oil constituents [3]. 

Within a few days, 25% of the oil slick disappears due to the evaporation of light components. 

Low molecular weight components are mainly removed from the oil slick by dissolution, with 

aromatic hydrocarbons dissolving faster than n-paraffins at the same temperature. The main abiotic 

factor in the transformation of aromatic hydrocarbons, which are resistant to degradation, is 

ultraviolet radiation. Photochemical processes can decompose even the most stable polycyclic 

hydrocarbons within a few hours. In soil, this process can occur only on its surface [5, 6]. 

If the volume of spilled oil is large enough, a kind of surface deposit is formed, from which 

oil products penetrate into ground and surface water. In this case, the surface is put out of economic 

use for a long time, and a strong fire hazard is created in the area. [7]. 

It is worth noting the ability of the natural environment to self-cleanse from oil products 

through their biochemical oxidation by bacteria present in soil, soil solution and natural water. The 

biochemical (microbiological) impact of bacteria, fungi and other microorganisms on oil components 

is much broader and covers a wide range of substances compared to the processes of evaporation and 

dissolution. 

Conclusion. Although the biological environment is capable of partially self-purifying from 

oil products, hydrocarbon pollution has a significant negative impact on ecosystems. This includes 

changes in the chemical composition of the soil, changes in the composition of soil humus, significant 

disruptions in the soil microbiota, suppression of the photosynthetic activity of plant organisms, 

which primarily affects the development of soil algae, and a negative impact on soil fauna, leading to 

their mass extinction. 
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ɸʥʦʪʘʮʽʷ. ʌʽʟʠʯʥʠʡ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʪʘ 

ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʾʾ ʞʠʪʪʷ. ʉʝʥʩʦʨʥʽ ʩʘʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʠʤ ʽʟ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʘʤʦʧʦʯʫʪʪʷ ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʛʘʨʤʦʥʽʾ. ʇʨʘʚʠʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʧʨʦʩʪʦʨʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʠʪʴ ʟʘʣʫʯʠʪʠ ʣʶʜʝʡ ʟ ʨʽʟʥʠʤʠ 

ʧʦʪʨʝʙʘʤʠ ʪʘ ʟʜʽʙʥʦʩʪʷʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʘʜʠ, ʩʝʥʩʦʨʥʽ ʩʘʜʠ, ʚʽʜʯʫʪʪʷ, ʟʘʧʘʭ, ʩʤʘʢ, ʜʦʪʠʢ, ʟʽʨ, ʩʣʫʭ, 

ʩʪʠʤʫʣʷʪʦʨʠ, ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʠ ʯʫʪʪʷ.  

Abstracts. A person's physical and psychological state are closely related and have a direct 

impact on his life. Sensory gardens can be one of the tools for improving well-being and finding inner 

harmony. Proper organization of space using the necessary elements will allow to attract people with 

different needs and abilities. 

Key words: gardens, sensory gardens, senses, smell, taste, touch, vision, hearing, stimulants, 

impact on the sensory organs. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʽʜ ʩʣʦʚʦʤ ʩʘʜ ʨʦʟʫʤʽʶʪʴ ʧʝʚʥʫ ʦʨʛʘʥʽʟʦʚʘʥʫ ʜʽʣʷʥʢʫ, 

ʟʘʟʚʠʯʘʡ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʩʘʜʢʠ, ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʣʦʜʦʚʠʭ ʜʝʨʝʚ ʽ ʢʫʱʽʚ. ʅʝʨʽʜʢʦ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʠʡ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ. 

ɺʘʨʽʘʥʪʠ ʩʘʜʽʚ ʻ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʠʥʠʢʣʦ ʙʝʟʣʽʯ ʢʣʘʩʠʬʽʢʘʮʽʡ ʟʘ 

ʧʝʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ɼʦ ʧʨʠʢʣʘʜʫ, ʟʘ ʚʠʜʘʤʠ ʨʦʩʣʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʩʪʠʣʽʩʪʠʯʥʠʤ 

ʥʘʧʨʷʤʢʦʤ, ʪʠʧʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʠʧʦʤ ʦʨʛʘʥʽʟʘʮʽʾ, ʢʫʣʴʪʫʨʥʠʤʠ ʪʘ ʽʩʪʦʨʠʯʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ 

ʧʝʚʥʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʰʽ ʩʘʜʠ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʜʣʷ ʩʧʦʞʠʚʯʠʭ ʮʽʣʝʡ. ʋ ʯʘʩʠ, ʢʦʣʠ 

ʚʠʞʠʚʘʥʥʷ ʙʫʣʦ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ, ʧʨʽʦʨʠʪʝʪ ʥʘʜʘʚʘʚʩʷ ʨʦʩʣʠʥʘʤ ʽʟ ʾʩʪʽʚʥʠʤʠ ʧʣʦʜʘʤʠ. ʋ ʤʽʨʫ 

ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʡ ʟʘʤʦʞʥʽ ʚʝʨʩʪʚʠ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʯʘʣʠ ʩʪʚʦʨʶʚʘʪʠ ʩʘʜʠ ʜʣʷ ʝʩʪʝʪʠʯʥʠʭ 

ʮʽʣʝʡ, ʜʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʛʣʠ ʟʥʘʭʦʜʠʪʠ ʙʫʜʴ-ʷʢʽ ʨʦʩʣʠʥʠ, ʱʦ ʚʠʦʢʨʝʤʣʶʚʘʣʠʩʷ ʩʚʦʾʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʆʢʨʽʤ ʩʧʦʛʣʷʜʘʥʥʷ ʧʨʝʢʨʘʩʥʦʛʦ, ʩʘʜʠ ʚʠʢʦʥʫʶʪʴ ʱʝ ʦʜʥʫ ʥʝ 

ʤʝʥʰ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ. ʇʨʦʪʷʛʦʤ ʽʩʪʦʨʽʾ ʪʘ ʚ ʨʽʟʥʠʭ 
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ʢʫʣʴʪʫʨʘʭ ʩʘʜʠ ʩʣʫʞʠʣʠ ʥʝ ʣʠʰʝ ʢʨʘʩʠʚʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʘʣʝ ʡ ʨʝʢʨʝʘʮʽʡʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ. 

ɭʜʥʘʥʥʷ ʟ ʧʨʠʨʦʜʦʶ, ʦʩʦʙʣʠʚʦ ʫ ʯʘʩʠ ʩʪʨʽʤʢʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʩʪʘʻ ʥʝʦʙʭʽʜʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ 

ʞʠʪʪʷ. 

ʄʽʩʴʢʽ ʧʨʠʨʦʜʥʽ ʪʝʨʠʪʦʨʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʩʠʭʦʣʦʛʽʯʥʽ, ʝʤʦʮʽʡʥʽ, ʢʦʛʥʽʪʠʚʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ 

ʧʝʨʝʚʘʛʠ ʜʣʷ ʣʶʜʝʡ. ʅʝʦʜʥʦʨʘʟʦʚʦ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʝ ʪʘ 

ʬʽʟʠʯʥʝ ʟʜʦʨʦʚôʷ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʜʦʙʨʝ ʚʧʣʠʚʘʻ ʥʘ ʣʶʜʝʡ, 

ʟʤʝʥʰʫʶʯʠ ʥʘʧʨʫʛʫ ʪʘ ʩʪʨʝʩ. 

ʊʝʨʘʧʝʚʪʠʯʥʽ ʩʘʜʠ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʩʝʥʩʦʨʥʽ, ʣʽʢʫʚʘʣʴʥʽ, ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ, ʤʝʜʠʪʘʪʠʚʥʽ 

ʩʘʜʠ ʪʘ ʩʘʜʠ ʜʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ. 

ʉʝʥʩʦʨʥʠʡ ʩʘʜ ï ʮʝ ʦʢʨʝʤʠʡ ʧʨʦʩʪʽʨ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʜʯʫʪʪʽʚ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʘʚʜʷʢʠ ʩʢʣʘʜʥʠʢʘʤ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ. 

ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʪʠʤʫʣʷʪʦʨʽʚ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʘʥʽʧʫʣʶʚʘʪʠ ʢʦʤʧʦʟʠʮʽʡʥʠʤʠ 

ʨʽʰʝʥʥʷʤʠ ʽ ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʫ ʪʝʨʠʪʦʨʽʶ ʟʽ ʩʚʦʾʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʉʝʥʩʦʨʥʽ ʩʘʜʠ ʤʘʶʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʩʚʽʪʥʽʭ ʽ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. ɰʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʘʚʯʘʥʥʽ 

ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʫʪʠʩʪʽʚ. ʗʢ ʬʦʨʤʘ ʩʘʜʽʚʥʠʯʦʾ ʪʝʨʘʧʽʾ ʚʦʥʠ 

ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚ ʜʦʛʣʷʜʽ ʟʘ ʣʶʜʴʤʠ ʟ ʜʝʤʝʥʮʽʻʶ. 

ɺʠʜʽʣʷʶʪʴ ʧôʷʪʴ ʚʠʜʽʚ ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʣʶʜʠʥʘ ʟʜʘʪʥʘ ʧʽʟʥʘʚʘʪʠ 

ʩʚʽʪ: ʟʽʨ, ʜʦʪʠʢ, ʩʤʘʢ, ʥʶʭ ʪʘ ʩʣʫʭ (ʪʘʙʣ.1). ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʻ ʩʚʦʾ ʦʨʛʘʥʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ.  

 

ʊʘʙʣʠʮʷ 1 ï ʇʨʠʢʣʘʜ ʝʣʝʤʝʥʪʽʚ ʚʧʣʠʚʫ ʥʘ ʧôʷʪʴ ʣʶʜʩʴʢʠʭ ʚʽʜʯʫʪʪʽʚ 

ɿʘʧʘʭ ʉʤʘʢ ɿʽʨ ɼʦʪʠʢ ʉʣʫʭ 

ʂʚʽʪʠ ʊʨʘʚʠ ɹʣʠʟʴʢʽ ʪʘ ʜʘʣʝʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ 

ʐʨʠʬʪ ɹʨʘʡʣʷ ɿʚʫʢ ʚʦʜʠ 

ʊʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ ʆʚʦʯʽ ɺʠʜ ʟ ʦʛʣʷʜʦʚʦʛʦ 

ʤʘʡʜʘʥʯʠʢʘ 

ʉʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʽ ɻʣʠʥʷʥʽ ʜʟʚʽʥʦʯʢʠ 

ɻʨʠʙʠ ʗʛʦʜʠ ʂʦʣʽʨ ʪʘ ʩʚʽʪʣʦ ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ʐʫʤ ʚʽʪʨʫ 

ʄʦʭʠ ʌʨʫʢʪʠ ʉʢʫʣʴʧʪʫʨʠ ʃʠʩʪʢʠ ʨʦʩʣʠʥ ʉʧʽʚ ʧʪʘʭʽʚ 

ɼʞʝʨʝʣʦ: Balode, L. (2013). The design guidelines for therapeutic sensory gardens. Research for rural 

development. 2, 114ï119 [1]. 

 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʠʧʽʚ ʩʪʠʤʫʣʷʪʦʨʽʚ ʩʪʚʦʨʶʶʪʴ ʪʨʠ ʚʠʜʠ ʩʘʜʽʚ [2]: 

ʎ ʄʦʥʦʩʘʜ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʦʜʠʥ ʦʨʛʘʥ ʩʧʨʠʡʥʷʪʪʷ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʩʘʜ ʘʨʦʤʘʪʽʚ, 

ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʘʚʠ ʪʘ ʢʚʽʪʠ ʟ ʩʠʣʴʥʠʤʠ ʟʘʧʘʭʘʤʠ. 

ʎ ʉʘʜ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʩʪʠʤʫʣʶʚʘʪʠʤʝ ʜʚʘ ʦʨʛʘʥʠ ʩʧʨʠʡʥʷʪʪʷ. ʎʝʡ ʪʠʧ ʩʘʜʫ ʨʦʟʜʽʣʝʥʠʡ 

ʥʘ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ, ʜʝ ʦʜʥʘ ʤʦʞʝ ʙʫʪʠ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʟʚʫʢʦʚʠʭ ʚʽʜʯʫʪʪʷʭ, ʘ ʽʥʰʘ ï ʥʘ 

ʚʽʟʫʘʣʴʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ. 
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ʎ ʉʘʜ ʽʟ ʘʢʪʠʚʽʟʘʮʽʻʶ ʫʩʽʭ ʦʨʛʘʥʽʚ ʯʫʪʪʷ. ɺʽʥ ʦʭʦʧʣʶʚʘʪʠʤʝ ʟʥʘʯʥʫ ʪʝʨʠʪʦʨʽʶ ʽ ʙʫʜʝ 

ʧʦʜʽʣʝʥʠʡ ʥʘ ʜʝʢʽʣʴʢʘ ʜʽʣʷʥʦʢ. 

ɼʣʷ ʜʚʦʭ ʦʩʪʘʥʥʽʭ ʚʠʜʽʚ ʩʘʜʽʚ ʟôʷʚʣʷʻʪʴʩʷ ʧʦʪʨʝʙʘ ʫ ʟʦʥʫʚʘʥʥʽ ʪʝʨʠʪʦʨʽʾ, ʷʢʫ ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʟʘ ʩʝʥʩʦʨʥʠʤ ʧʨʠʥʮʠʧʦʤ (ʟʚʫʢʦʚʘ, ʪʘʢʪʠʣʴʥʘ, ʟʦʨʦʚʘ, ʩʣʫʭʦʚʘ, ʩʤʘʢʦʚʘ ʟʦʥʠ) ʪʘ ʟʘ 

ʪʠʧʦʤ ʚʧʣʠʚʫ ʥʘ ʣʶʜʠʥʫ (ʟʦʥʘ, ʱʦ ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʚ ʚʽʜʯʫʪʪʽʚ, ʨʦʟʩʣʘʙʣʝʥʥʷ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ). 

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʜ ʷʢ ʟʚʠʯʘʡʥʠʤ 

ʚʽʜʚʽʜʫʚʘʯʘʤ, ʪʘʢ ʽ ʣʶʜʷʤ ʟ ʦʙʤʝʞʝʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʝʷʢʠʭ ʧʨʠʥʮʠʧʽʚ [3]. 

ʇʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʽ. ʑʦʙ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ ʽʟ ʧʽʜʚʠʱʝʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʫ ʩʘʜʫ ʙʫʣʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʠʤ ʪʘ ʙʝʟʧʝʯʥʠʤ, ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʤʽʥʽʤʘʣʴʥʠʭ ʧʝʨʝʧʘʜʽʚ 

ʚʠʩʦʪ, ʦʙʣʘʰʪʦʚʫʚʘʪʠ ʧʘʥʜʫʩʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʠʨʘʞʝʥʦʛʦ ʨʝʣʴʻʬʫ, ʥʘʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʝʣʝʤʝʥʪʘʤʠ ʙʣʘʛʦʫʩʪʨʦʶ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʝʥʩʦʨʥʽ 

ʜʦʨʽʞʢʠ, ʷʢʽ ʚʠʢʦʥʘʥʽ ʽʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʪʠʣʴʥʽ ʧʣʘʥʠ ʟʽ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ ʪʘ 

ʘʫʜʽʦʽʥʬʦʨʤʘʮʽʡʥʽ ʜʦʰʢʠ. 

ʇʨʠʥʮʠʧ ʨʽʚʥʦʧʨʘʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʩʝʨʝʜʦʚʠʱʘ, 

ʜʝ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʣʶʜʠ ʨʽʟʥʦʾ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ ʪʘ ʟ ʚʽʜʤʽʥʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʫʩʽʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʪʘʢʦʞ ʧʦʢʨʘʱʫʚʘʪʠʤʝ 

ʩʦʮʽʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʣʶʜʴʤʠ. ɼʦʪʨʠʤʫʶʯʠʩʴ ʧʨʠʥʮʠʧʫ ʩʪʚʦʨʝʥʥʷ ʽʥʢʣʶʟʠʚʥʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʘʜʫ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʚʽʜʜʘʪʠ ʧʝʨʝʚʘʛʫ ʙʝʟʧʝʮʽ, ʥʝʦʙʭʽʜʥʦ ʫʥʠʢʘʪʠ 

ʩʢʣʷʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʪʘ ʩʘʜʦʚʠʭ ʤʝʙʣʽʚ ʟ ʛʦʩʪʨʠʤʠ ʢʫʪʘʤʠ. ʆʢʨʽʤ ʮʴʦʛʦ ʟʚʝʨʪʘʪʠ ʦʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʧʨʠ ʚʠʙʦʨʽ ʦʟʝʣʝʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʝʢʦʨʘʪʠʚʥʽ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʤʘʪʠ ʪʦʢʩʠʯʥʠʡ ʽ 

ʧʦʜʨʘʟʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʝʡ ʯʝʨʝʟ ʚʠʜʽʣʝʥʥʷ ʦʪʨʫʡʥʦʛʦ ʩʦʢʫ, ʷʢ ʤʦʣʦʯʘʡ, ʥʘʷʚʥʽʩʪʴ ʪʦʥʢʠʭ 

ʚʦʣʦʩʢʽʚ ʥʘ ʣʠʩʪʢʘʭ, ʷʢ ʞʠʚʦʢʽʩʪ, ʘʙʦ ʚʥʘʩʣʽʜʦʢ ʬʦʨʤʫʚʘʥʥʷ ʷʛʽʜ, ʱʦ ʤʽʩʪʷʪʴ ʦʪʨʫʡʥʽ 

ʨʝʯʦʚʠʥʠ, ʷʢ ʪʠʩ ʷʛʽʜʥʠʡ. 

ʇʨʠʥʮʠʧ ʧʩʠʭʦ-ʝʤʦʮʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʩʝʨʝʜʢʫ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ ʩʘʜʫ ʟʘ ʪʠʧʦʤ ʚʧʣʠʚʫ ʥʘ ʣʶʜʠʥʫ.  

ʇʨʠʥʮʠʧ ʥʘ ʦʨʽʻʥʪʘʮʽʶ ʢʦʥʢʨʝʪʥʦʾ ʟʦʥʠ ʚʽʜʯʫʪʪʷ. ʅʝʦʙʭʽʜʥʦ ʫʤʦʚʥʦ ʚʠʟʥʘʯʠʪʠ ʩʝʢʪʦʨʠ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʘʜʫ ʽ ʥʘʧʨʘʚʠʪʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʫ ʟʦʥʫ, ʜʝ ʘʢʪʠʚʫʻʪʴʩʷ ʦʜʥʝ ʟ ʧôʷʪʠ ʚʽʜʯʫʪʪʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʦʥʠ ʟʘʧʘʭʫ ʚʠʩʘʜʞʫʚʘʪʠʤʫʪʴ ʢʚʽʪʠ, ʜʝʨʝʚʘ, ʢʫʱʽ ʟ ʷʩʢʨʘʚʦ 

ʚʠʨʘʞʝʥʠʤ ʘʨʦʤʘʪʦʤ, ʱʦ ʟʙʫʜʷʪʴ ʥʶʭʦʚʽ ʨʝʮʝʧʪʦʨʠ. ʇʨʦʪʝ, ʢʨʽʤ ʟʘʧʘʭʫ, ʜʣʷ ʪʘʢʠʭ ʨʦʩʣʠʥʠ 

ʭʘʨʘʢʪʝʨʥʽ ʘʢʮʝʥʪʥʽ ʢʚʽʪʠ (ʥʘʩʠʯʝʥʠʡ ʢʦʣʽʨ ʘʙʦ ʚʝʣʠʢʠʡ ʨʦʟʤʽʨ). ʊʦʤʫ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʜʘʥʦʾ 

ʟʦʥʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʚʽʜʚʽʜʫʚʘʯ ʩʧʦʯʘʪʢʫ ʚʽʜʯʫʚʘʪʠʤʝ ʘʨʦʤʘʪ, ʘ ʧʦʪʽʤ 

ʦʟʥʘʡʦʤʣʶʚʘʪʠʤʝʪʴʩʷ ʟ ʨʦʩʣʠʥʦʶ. ʈʦʩʣʠʥʠ ʻ ʯʠ ʥʝ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʝʥʩʦʨʥʠʭ ʩʘʜʽʚ. ɺʦʥʠ ʥʝ ʣʠʰʝ ʩʪʘʥʦʚʣʷʪʴ ʡʦʛʦ ʦʩʥʦʚʫ, ʘʣʝ ʡ ʟʜʘʪʥʽ ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 
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ʚʧʣʠʚʘʪʠ ʥʘ ʚʩʽ ʦʨʛʘʥʠ ʯʫʪʪʷ, ʥʘʧʨʠʢʣʘʜ, ʟʘʣʫʯʘʶʯʠ ʧʪʘʭʽʚ ʽ ʢʦʤʘʭ, ʷʢʽ ʚʠʜʘʚʘʪʠʤʫʪʴ ʧʝʚʥʽ 

ʟʚʫʢʠ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 2 ï ɺʠʜʠ ʨʦʩʣʠʥ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʝʥʩʦʨʥʠʭ ʩʘʜʽʚ 

 

ʅʘʟʚʘ  ɺʧʣʠʚ 

ʣʘʪʠʥʩʴʢʘ  ʫʢʨʘʾʥʩʴʢʘ 

Lavandula angustifolia 

Mill.  

ʃʘʚʘʥʜʘ ʚʫʟʴʢʦʣʠʩʪʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʩʪʨʝʩʫ, ʩʧʨʠʷʻ ʨʦʟʩʣʘʙʣʝʥʶʶ 

Rosmarinus officinalis L. ʈʦʟʤʘʨʠʥ ʣʽʢʘʨʩʴʢʠʡ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʩʪʨʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʙʘʜʴʦʨʦʩʪʽ 

Melissa officinalis L. ʄʝʣʽʩʘ ʣʽʢʘʨʩʴʢʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʩʪʨʝʩʫ, ʩʧʨʠʷʻ ʨʦʟʩʣʘʙʣʝʥʶʶ 

Gardenia jasminoides 

J.Ellis 

ɻʘʨʜʝʥʽʷ ʞʘʩʤʠʥʦʚʠʜʥʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʩʪʨʝʩʫ 

Thymus vulgaris L. ʏʝʙʨʝʮʴ ʩʘʜʦʚʠʡ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʙʘʜʴʦʨʦʩʪʽ 

Jasminum sambac (L.) 

Aiton 

ɾʘʩʤʠʥ ʽʥʜʽʡʩʴʢʠʡ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʩʪʨʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʙʘʜʴʦʨʦʩʪʽ 

Rosa x damascene Mill.  ʊʨʦʷʥʜʘ ʜʘʤʘʩʴʢʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʪʘ ʟʦʨʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

Matthiola incana (L.) 

W.T.Aiton 

ʄʘʪʽʦʣʘ ʩʠʚʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʪʘ ʟʦʨʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

Lonicera japonica Thunb. ɾʠʤʦʣʦʩʪʴ ʷʧʦʥʩʴʢʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʩʪʨʝʩʫ 

Trachelospermum 

jasminoides (Lindl.) Lem. 

ʊʨʘʭʝʣʦʩʧʝʨʤʫʤ 

ʞʘʩʤʠʥʦʚʠʜʥʠʡ 

ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʪʘ ʟʦʨʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

Tecoma jasminoides 

(G.Don) K.Schum. 

ʊʝʢʦʤʘ ʞʘʩʤʠʥʦʚʠʜʥʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʪʘ ʟʦʨʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

Murraya exotica (L.) Jack ʄʫʨʘʡʷ ʝʢʟʦʪʠʯʥʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʪʘ ʟʦʨʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

Cestrum nocturnum L. ʎʝʩʪʨʫʤ ʥʽʯʥʠʡ ʉʪʠʤʫʣʶʚʘʥʥʷ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

Bambusa vulgaris Schrad. 

ex J.C.Wendl. 

ɹʘʤʙʫʢ ʟʚʠʯʘʡʥʠʡ ɺʧʣʠʚ ʥʘ ʟʚʫʢʦʚʽ ʨʝʮʝʧʪʦʨʠ 

Fragaria vesca L. ʉʫʥʠʮʷ ʣʽʩʦʚʘ ʉʪʠʤʫʣʶʚʘʥʥʷ ʩʤʘʢʦʚʠʭ ʪʘ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, 

ʧʦʢʨʘʱʝʥʥʷ ʪʨʘʚʣʝʥʥʷ, ʘʢʪʠʚʥʦ ʚʠʚʦʜʠʪʴ ʟ ʦʨʛʘʥʽʟʤʫ 

ʩʝʯʦʚʫ ʢʠʩʣʦʪʫ 

Ocimum basilicum L. ɺʘʩʠʣʴʢʠ ʩʧʨʘʚʞʥʽ ʉʪʠʤʫʣʶʚʘʥʥʷ ʩʤʘʢʦʚʠʭ ʪʘ ʥʶʭʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʙʘʜʴʦʨʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ ʪʨʘʚʣʝʥʥʷ, 

ʧʨʦʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʥʪʠʦʢʩʠʜʘʥʪ 

Sphagnum flexuosum Dozy 

& Molk.  

ʉʬʘʛʥʫʤ ʟʚʠʚʠʩʪʠʡ ʉʪʠʤʫʣʶʚʘʥʥʷ ʜʦʪʠʢʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

Stachys byzantina K.Koch ʏʠʩʪʝʮʴ ʰʝʨʰʠʩʪʠʡ ʉʪʠʤʫʣʶʚʘʥʥʷ ʜʦʪʠʢʦʚʠʭ ʨʝʮʝʧʪʦʨʽʚ 

ɼʞʝʨʝʣʦ: ʪʘʙʣʠʮʷ ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʦʧʨʘʮʴʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: Thaneshwari, P.K., Sharma, R. & Sahare, H.A. 

(2018); Erken, E. (2021) [4, 5]. 

 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʪʘʢʪʠʣʴʥʠʭ ʚʽʜʯʫʪʪʽʚ ʚʘʞʣʠʚʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʝʢʩʪʫʨ. ʅʘʜʤʽʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʟʨʦʙʠʪʠ ʥʘʚʢʦʣʠʰʥʶ ʪʝʨʠʪʦʨʽʶ ʥʝʧʨʠʚʘʙʣʠʚʦʶ, ʪʦʤʫ ʢʨʘʱʝ ʚʠʙʠʨʘʪʠ ʥʝ 

ʙʽʣʴʰʝ ʪʨʴʦʭ ʬʘʢʪʫʨ ʘʙʦ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʩʪʘʥʫʪʴ ʦʩʥʦʚʦʶ ʩʘʜʫ, ʘ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʘʢʪʠʣʴʥʦʾ 
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ʟʦʥʠ ʚʞʝ ʥʝ ʦʙʤʝʞʫʚʘʪʠ ʩʝʙʝ. ʋ ʪʘʢʠʡ ʯʘʩʪʠʥʽ ʤʦʞʥʘ ʩʧʨʦʝʢʪʫʚʘʪʠ ʩʪʝʞʢʫ, ʷʢʘ ʯʝʨʝʟ ʧʝʚʥʽ 

ʚʽʜʨʽʟʢʠ ʩʢʣʘʜʘʪʠʤʝʪʴʩʷ ʟ ʽʥʰʦʛʦ ʤʘʪʝʨʽʘʣʫ: ʮʝʛʣʘ, ʜʝʨʝʚôʷʥʽ ʜʦʰʢʠ, ʧʣʠʪʢʘ, ʧʽʩʦʢ. 

ʂʦʣʴʦʨʦʚʽ ʘʢʮʝʥʪʠ ʪʘʢʦʞ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ. ʆʩʦʙʣʠʚʽʩʪʴ ʥʘʰʦʛʦ ʤʦʟʢʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʚʽʥ ʩʭʠʣʴʥʠʡ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʷʩʢʨʘʚʽ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ. ʊʦʤʫ ʷʩʢʨʘʚʽ ʩʢʫʣʴʧʪʫʨʠ ʘʙʦ ʘʨʪ-

ʦʙ'ʻʢʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝ ʣʠʰʝ ʜʝʢʦʨʘʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʘʣʝ ʽ ʙʫʪʠ ʦʨʽʻʥʪʠʨʘʤʠ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʣʶʜʝʡ ʟ ʚʘʜʘʤʠ ʟʦʨʫ ʘʙʦ ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ. ʅʝ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʥʘʜʪʦ 

ʙʘʛʘʪʦ ʷʩʢʨʘʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʜʞʝ ʮʝ ʤʦʞʝ ʚʽʟʫʘʣʴʥʦ ʧʝʨʝʚʘʥʪʘʞʠʪʠ ʧʨʦʩʪʽʨ. 

ʆʢʨʽʤ ʧʪʘʭʽʚ ʪʘ ʢʦʤʘʭ, ʱʦ ʧʨʠʚʘʙʣʶʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ, ʜʞʝʨʝʣʦʤ ʟʚʫʢʫ ʤʦʞʝ ʙʫʪʠ ʚʦʜʘ 

ʫ ʬʦʥʪʘʥʽ ʘʙʦ ʩʪʨʫʤʦʯʢʫ. ʊʠʭʝ ʜʟʶʨʯʘʥʥʷ ʩʪʚʦʨʶʻ ʟʘʩʧʦʢʽʡʣʠʚʝ ʪʘ ʨʦʟʩʣʘʙʣʶʶʯʝ 

ʩʝʨʝʜʦʚʠʱʝ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʉʝʥʩʦʨʥʽ ʩʘʜʠ ʤʘʶʪʴ 

ʚʝʣʠʢʫ ʪʝʨʘʧʝʚʪʠʯʥʫ ʜʽʶ. ɰʭ ʤʦʞʥʘ ʩʧʨʦʝʢʪʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ ʙʫʣʠ ʜʦʩʪʫʧʥʠʤʠ ʪʘ 

ʟʨʫʯʥʠʤʠ ʷʢ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʪʘʢ ʽ ʜʣʷ ʽʥʰʠʭ ʣʶʜʝʡ. ʉʪʚʦʨʝʥʥʷ 

ʪʘʢʦʛʦ ʩʘʜʫ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʦʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʘ ʡ ʱʠʨʘ ʪʫʨʙʦʪʘ ʧʨʦ ʣʶʜʝʡ. ʎʝ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʜʘʨʫʚʘʪʠ ʾʤ ʨʘʜʽʩʪʴ, ʩʧʦʢʽʡ, ʥʦʚʽ ʚʨʘʞʝʥʥʷ ʪʘ ʚʽʜʯʫʪʪʷ ʻʜʥʘʥʥʷ ʟ ʧʨʠʨʦʜʦʶ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. Balode, L. (2013). The design guidelines for therapeutic sensory gardens. Research for 

rural development, 2, 114ï119. 

2. ʆʙʠʥʦʯʥʘ ɿ. ɺ., & ʂʦʚʘʣʴʩʴʢʘ ɻ. ʃ. (2019). ʆʩʦʙʣʠʚʦʩʪʽ ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʝʥʩʦʨʥʦʛʦ ʩʘʜʫ ʧʨʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʮʝʥʪʨʘʭ. ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʚʽʩʥʠʢ ʂʅʋɹɸ, (17-18), 290-299. 

3. ʆʙʠʥʦʯʥʘ ɿ. ɺ. (2022). ʇʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʥʩʦʨʥʦʛʦ ʩʘʜʫ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʚʽʜʚʽʜʫʚʘʯʽʚ - ʦʩʽʙ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ. ʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʜʠʟʘʡʥʫ, (25), 85-97. 

4. Thaneshwari, P.K., Sharma, R. & Sahare, H.A. (2018).  Therapeutic gardens in healthcare: 

A review. Annals of Biology, 34(2), 162ï166.  

5. Erken, E. (2021). Design Guidelines for Therapeutic Gardens. Proceeding of International 

Exchange and Innovation Conference on Engineering & Sciences, 7, 309-314. 
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ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆʉʊʋ, ʗʂʆʉʊɯ ʊɸ ʉʊɸʅʋ QUERCUS RUBRA L.  

ɺ ʅɸʉɸɼɾɽʅʅʗʍ ʃʋɹɽʅʉʔʂʆɻʆ ʈɸʁʆʅʋ 

 

ɻʨʠʙʦʚʠʯ ɭʣʽʟʘʚʝʪʘ1, ʃʦʩʴ ʉʚʽʪʣʘʥʘ2, ʊʝʨʝʱʝʥʢʦ ʃʘʨʠʩʘ3 

1 ʚʠʢʣʘʜʘʯ, ʃʫʙʝʥʩʴʢʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 
2 ʢʘʥʜ. ʩ.- ʛ. ʥʘʫʢ, ʩ .ʥ. ʩ, ʋʢʨʅɼɯʃɻɸ   3 ʢʘʥʜ. ʩ.- ʛ. ʥʘʫʢ, ʋʢʨʅɼɯʃɻɸ 

1 elizaveta.gribovich@ukr.net   2 svitlana_los@ukr.net    3 larisa_tereshchenko@ukr.net 
 

ɸʥʦʪʘʮʽʷ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʝʨʝʚʦʩʪʘʥʽʚ Quercus rubra L. ʟʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʩʪʫ, ʩʪʘʥʦʤ ʪʘ ʷʢʽʩʪʶ ʩʪʦʚʙʫʨʽʚ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʃʫʙʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʜʝʨʞʘʥʽ ʜʘʥʽ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ Quercus rubra 

L. ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʇʦʣʪʘʚʱʠʥʠ, ʟʦʢʨʝʤʘ ʬʽʣʽʾ çʄʠʨʛʦʨʦʜʩʴʢʝ 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʫʙ ʯʝʨʚʦʥʠʡ, ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ, ʷʢʽʩʪʴ ʩʪʦʚʙʫʨʫ, 

ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ. 

Annotation. The results of the analysis of Quercus rubra L. forest stands by growth intensity, 

condition and quality of trunk in the plantations of Lubny district are given. As a result of research, 

the data were obtained that demonstrate the prospects of Quercus rubra L. for the creation of forest 

plantations in the conditions of the Poltava region, in particular of the Myrhorod Forestry branch. 

Key words: Red Oak, prospects, growth intensity, quality of trunk, complex assessment. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʋʢʨʘʾʥʠ ʩʫʪʪʻʚʘ ʫʚʘʛʘ ʟʘʨʘʟ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʝʨʝʚʥʠʤ ʚʠʜʘʤ ʽʥʪʨʦʜʫʮʝʥʪʘʤ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʛʦʤʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʽʥʪʨʦʜʫʢʦʚʘʥʠʡ 

ʚʠʜ ʟ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ï ʜʫʙ ʯʝʨʚʦʥʠʡ (Quercus rubra L.). ɺʠʜ ʚʧʝʨʰʝ ʚʠʩʘʜʞʝʥʠʡ ʥʘ 

ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʢʦʥʪʠʥʝʥʪʽ ʚ ʐʚʝʡʮʘʨʽʾ ʫ 1691 ʨ. ʋ 1772 ʨ. ɼʫ ʈʦʡ (J.F. Du Roi) ʟʘʧʨʦʧʦʥʫʚʘʚ 

ʰʠʨʰʝ ʚʚʦʜʠʪʠ ʚ ʢʫʣʴʪʫʨʫ ʘʤʝʨʠʢʘʥʩʴʢʽ ʽʥʪʨʦʜʫʮʝʥʪʠ ʽ ʟ ʩʝʨʝʜʠʥʠ 19-ʛʦ ʩʪʦʣʽʪʪʷ Quercus 

rubra L. ʧʦʯʘʣʠ ʚʠʩʘʜʞʫʚʘʪʠ ʥʘ ʣʽʩʦʚʽ ʜʽʣʷʥʢʠ [1]. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʽ ʚʽʥ ʚʧʝʨʰʝ ʟ'ʷʚʠʚʩʷ ʚ 

1809 ʨ. ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʆʩʥʦʚ'ʷʥʩʴʢʦʛʦ ʘʢʣʽʤʘʪʠʟʘʮʽʡʥʦʤʫ ʩʘʜʫ ʥʘ ʍʘʨʢʽʚʱʠʥʽ [2]. ʋ 1840 ʨ. 

ʡʦʛʦ ʚʠʩʘʜʠʣʠ ʚ ʊʨʦʩʪʷʥʝʮʴʢʦʤʫ ʜʝʥʜʨʦʧʘʨʢʫ ʥʘ ʏʝʨʥʽʛʽʚʱʠʥʽ [3]. ʆʜʥʘʢ ʚ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ 

ʡʦʛʦ ʧʦʯʘʣʠ ʚʧʨʦʚʘʜʞʫʚʘʪʠ, ʷʢ ʽ ʚ ʥʠʟʮʽ ʢʨʘʾʥ ɭʚʨʦʧʠ, ʪʽʣʴʢʠ ʥʘʧʨʠʢʽʥʮʽ 19 ʩʪ. [4]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʝʜʘʣʽ ʯʘʩʪʽʰʝ ʚ ʋʢʨʘʾʥʽ ʽ ʟʘ ʢʦʨʜʦʥʦʤ 

ʪʦʯʘʪʴʩʷ ʜʠʩʢʫʩʽʾ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʫʙ ʯʝʨʚʦʥʠʡ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ [4]. 

ɿ ʦʜʥʦʛʦ ʙʦʢʫ ʽʥʦʜʽ ʚʽʥ ʚʠʷʚʣʷʻ ʦʟʥʘʢʠ ʽʥʚʘʟʽʡʥʦʩʪʽ, ʟ ʽʥʰʦʛʦ ʡʦʛʦ ʙʽʦʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʷʢ ʰʚʠʜʢʦʨʦʩʣʦʛʦ ʪʘ ʥʝʚʠʤʦʛʣʠʚʦʛʦ ʜʦ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʫ ʚʠʜʫ. ʎʠʪʫʻʪʴʩʷ ʜʫʤʢʘ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʜʝʨʞʘʚʥʠʭ ʣʽʩʽʚ ʌʨʘʥʮʽʾ (1878): çɼʫʙ ʯʝʨʚʦʥʠʡ 

ʻʜʠʥʠʡ, ʱʦ ʥʘʡʢʨʘʱʝ ʚʜʘʻʪʴʩʷ, ʤʘʻ ʨʽʚʥʠʡ ʩʪʦʚʙʫʨ, ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʘʩʠʤʽʣʷʮʽʡʥʠʡ 

ʘʧʘʨʘʪ, ʜʦʙʨʝ ʧʣʦʜʦʥʦʩʠʪʴ ʽ ʨʦʟʤʥʦʞʫʻʪʴʩʷ, ʡʦʛʦ ʧʦʨʦʩʣʴ ʥʘ 1/3 ʧʝʨʝʚʠʱʫʻ ʚʽʪʯʠʟʥʷʥʽ ʚʠʜʠ; ʽ 

mailto:elizaveta.gribovich@ukr.net
mailto:svitlana_los@ukr.net
mailto:larisa_tereshchenko@ukr.net


113 

 

ʭʦʯʘ ʜʝʨʝʚʠʥʘ ʮʴʦʛʦ ʚʠʜʫ ʜʝʱʦ ʛʽʨʰʘ, ʦʜʥʘʢ ʥʝʛʘʪʠʚʥʫ ʦʮʽʥʢʫ ʡʦʤʫ ʚʠʜʘʣʠ ʧʦʩʧʽʰʥʦè [5]. 

ɼʫʙ ʯʝʨʚʦʥʠʡ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʷʢ ʦʩʥʦʚʥʠʡ ʬʽʪʦʤʝʣʽʦʨʘʥʪ ʟ ʤʝʪʦʶ 

ʨ̌ʫʥʪʦʧʦʣʽʧʰʝʥʥʷ, ʦʜʥʘʢ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʮʽʣʴʥʝ ʷʢ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ, ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ 

ʧʨʦʪʠʝʨʦʟʽʡʥʦʛʦ ʝʣʝʤʝʥʪʫ ʥʘʩʘʜʞʝʥʴ [6]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʜʝʨʝʚʦʩʪʘʥʽʚ Quercus rubra L. ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʃʫʙʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʟʦʢʨʝʤʘ ʫ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʃʫʙʝʥʩʴʢʦʛʦ ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʪʘ 

ʥʘʩʘʜʞʝʥʥʷʭ ʬʽʣʽʾ çʄʠʨʛʦʨʦʜʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʇ çʃʽʩʠ ʋʢʨʘʾʥʠè, ʚ ʫʤʦʚʘʭ D2. 

ʋ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʃʫʙʝʥʩʴʢʦʛʦ ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʙʫʣʦ 

ʟʘʢʣʘʜʝʥʦ ʇʇ ʫ ʢʫʨʪʠʥʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ. ɼʣʷ ʜʝʨʝʚ ʚʠʟʥʘʯʘʣʠ ʚʠʩʦʪʫ, ʜʽʘʤʝʪʨ ʥʘ ʚʠʩʦʪʽ 

1,3 ʤ, ʩʝʣʝʢʮʽʡʥʫ ʢʘʪʝʛʦʨʽʶ, ʷʢʽʩʪʴ ʩʪʦʚʙʫʨʘ, ʩʪʘʥ, ʥʘʷʚʥʽʩʪʴ ʨʝʧʨʦʜʫʢʮʽʾ, ʚʘʜ ʽ ʧʦʰʢʦʜʞʝʥʴ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʚʠʜʫ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʣʦʚʝ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʟʛʽʜʥʦ ʄʝʪʦʜʠʢʘ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ [7]. ɺ ʷʢʦʩʪʽ 

ʢʦʥʪʨʦʣʶ ʫ ʧʘʨʢʫ ʚʟʷʪʽ ʥʘʩʘʜʞʝʥʥʷ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (Quercus robur L.) ʪʘʢʦʛʦ ʞ ʩʘʤʦʛʦ ʚʽʢʫ.  

ʋ ʜʝʥʜʨʦʧʘʨʢʫ ʢʦʣʝʜʞʫ ʦʙʩʪʝʞʝʥʦ ʜʚʘ ʥʘʩʘʜʞʝʥʥʷ Quercus rubra L. ʚʽʢʦʤ 74 ʨʦʢʠ 

(ʪʘʙʣ. 1). ʅʘ ʇʇ 1 ʚʽʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʘʟʦʤ ʟ Quercus robur L., Fraxinus excelsior L., Ulmus 

glabra Huds. ʽ Acer negundo L. ʪʘ ʚʠʨʽʟʥʷʚʩʷ ʽʥʪʝʥʩʠʚʥʽʰʠʤ ʨʦʩʪʦʤ. ʊʘʢ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʝʨʝʚ 

Quercus rubra L. ʩʪʘʥʦʚʠʚ 49,2 ʩʤ, ʘ ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ï 25,5 ʤ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʝʨʰʫʚʘʣʠ 

ʧʦʢʘʟʥʠʢʠ Quercus robur L. ʇʦʣʦʚʠʥʘ ʜʝʨʝʚ ʫ ʥʘʩʘʜʞʝʥʥʽ ʚʠʨʽʟʥʷʣʠʩʷ ʧʨʷʤʠʤʠ ʩʪʦʚʙʫʨʘʤʠ ʽ 

ʙʽʣʴʰʽʩʪʴ ï ʚʽʜʤʽʥʥʠʤ ʪʘ ʜʦʙʨʠʤ ʩʪʘʥʦʤ. ʅʘ ʇʇ 2 ʚʽʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʘʟʦʤ ʟ Quercus robur L. 

ʽ Betula pendula Roth. ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʝʨʝʚ Quercus rubra L. ʩʪʘʥʦʚʠʚ 28,4 ʩʤ, ʘ ʩʝʨʝʜʥʷ 

ʚʠʩʦʪʘ ï 22,5 ʤ, ʱʦ ʤʘʡʞʝ ʥʘ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ Quercus robur L. (ʇʇ 3 ʚ ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʷ 1 ï ʇʦʢʘʟʥʠʢʠ  ʨʦʩʪʫ, ʷʢʦʩʪʽ ʩʪʦʚʙʫʨʽʚ ʪʘ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ Quercus rubra L. ʫ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ 

ʧʘʨʢʫ ʃʫʙʝʥʩʴʢʦʛʦ ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ 

ˉ 

ʇʇ 
ɼʝʨʝʚʥʠʡ ʚʠʜ 

ɺʽʢ, 

ʨʦʢʽʚ 

ʉʝʨʝʜʥʽʡ 

ʜʽʘʤʝʪʨ, ʩʤ 

ʉʝʨʝʜʥʷ 

ʚʠʩʦʪʘ, ʩʤ 

ɼʝʨʝʚ ɯ ʽ ɯɯ 

ʉʂ, % 

ɯʥʜʝʢʩ ʩʪʘʥʫ, 

ʙʘʣʠ 

1 Quercus rubra L. 74 49,2 25,5 50,0 1,8 

2 Quercus rubra L. 74 28,4 22,5 73,3 2,3 

3 Quercus robur L. (ʂʦʥʪʨʦʣʴ) 74 27,7 22,1 62,5 2,5 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ɸʥʘʣʽʟ ʩʝʣʝʢʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʙʩʪʝʞʝʥʠʭ ʥʘʩʘʜʞʝʥʴ Quercus rubra L. ʚʢʘʟʫʻ ʥʘ 

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʯʘʩʪʢʠ ʜʝʨʝʚ ɯ ʽ ɯɯ ʩʝʣʝʢʮʽʡʥʠʭ ʢʘʪʝʛʦʨʽʡ, ʷʢʽ ʩʪʘʥʦʚʠʣʠ 50,0 ʪʘ 73,3 %. ʇʨʠ 

ʮʴʦʤʫ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʝʨʝʚ ʫ ʥʘʩʘʜʞʝʥʥʽ ʚʠʨʽʟʥʷʣʠʩʷ ʧʨʷʤʠʤʠ ʩʪʦʚʙʫʨʘʤʠ. 

ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʩʪʘʥʫ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 1,8 ʜʦ 2,3 ʙʘʣʠ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʜʝʨʝʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʜʦʙʨʠʤ ʩʪʘʥʦʤ. ʆʙʠʜʚʘ ʥʘʩʘʜʞʝʥʥʷ ʟ ʦʟʥʘʢʘʤʠ ʧʣʦʜʦʥʦʰʝʥʥʷ.  
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ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘʢʩʘʮʽʡʥʦʾ ʙʘʟʠ ʬʽʣʽʾ çʄʠʨʛʦʨʦʜʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʙʫʣʠ 

ʚʽʜʽʙʨʘʥʽ ʥʘʩʘʜʞʝʥʥʷ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ Quercus rubra L., ʟʦʢʨʝʤʘ ʚ ʇʨʠʤʽʩʴʢʦʤʫ ʽ 

ʂʘʣʘʡʜʝʥʮʽʚʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʘʭ ʃʫʙʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʜʝ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʪʠʤʯʘʩʦʚʽ ʧʨʦʙʥʽ 

ʧʣʦʱʽ.  

ʆʙʩʪʝʞʝʥʽ ʪʨʠ ʥʘʩʘʜʞʝʥʥʷ ʤʘʣʠ ʚʽʢ 32, 33 ʽ 48 ʨʦʢʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʦʙʨʠʤʠ 

ʩʪʘʥʦʤ (ʪʘʙʣ. 2). ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ Quercus rubra L. ʩʪʘʥʦʚʠʚ ʚʽʜ 15,8 ʜʦ 27,8 ʩʤ, ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ 

ï ʚʽʜ 16,5 ʜʦ 21,5 ʤ, ʘ ʦʙôʻʤ ʩʪʦʚʙʫʨʘ ʩʝʨʝʜʥʴʦʛʦ ʜʝʨʝʚʘ ï ʚʽʜ 0,17 ʤ3 ʜʦ 0,65 ʤ3. ɿʘʧʘʩ ʩʪʘʥʦʚʠʚ 

ʚʽʜ 133 ʜʦ 220 ʤ3 ʟʘ ʯʘʩʪʢʠ 8-10 ʦʜʠʥʠʮʴ ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʫ. 

 

ʊʘʙʣʠʮʷ 2 ï ʇʦʢʘʟʥʠʢʠ ʨʦʩʪʫ, ʷʢʦʩʪʽ ʩʪʦʚʙʫʨʽʚ ʪʘ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ Quercus rubra L. ʫ ʇʨʠʤʽʩʴʢʦʤʫ ʽ 

ʂʘʣʘʡʜʝʥʮʽʚʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʘʭ 

ˉ 

ʇʇ 
ɺʠʜ 

ʃʽʩʥʠʮʪʚʦ, 

ʢʚ./ʚʠʜ. 

ɺʽʢ, 

ʨʦʢʽʚ 

ʉʝʨʝʜʥʽʡ 

ʜʽʘʤʝʪʨ 

ʚʠʜʫ, ʩʤ 

ʉʝʨʝʜʥʷ 

ʚʠʩʦʪʘ 

ʚʠʜʫ, ʤ 

ɿʘʧʘʩ 

ʚʠʜʫ, 

ʤ3Ŀʛʘ-1 

ɿʘʧʘʩ 

ʜʝʨʝʚʦ-

ʩʪʘʥʫ, 

ʤ3Ŀʛʘ-1 

ɼʝʨʝʚ 

ɯ ʽ ɯɯ 

ʉʂ, % 

ɯʥʜʝʢʩ 

ʩʪʘʥʫ, 

ʙʘʣʠ 

1 ɼʯ 
ʇʨʠʤʽʩʴʢʝ, 

129/16 
48 27,8 21,5 148 196 42,9 2,3 

2 ɼʯ 
ʂʘʣʘʜʝʥʮʽʚʩʴʢʝ, 

37/29 
33 15,8 16,5 220 222 44,4 2,3 

3 ɼʯ 
ʂʘʣʘʜʝʥʮʽʚʩʴʢʝ, 

55/1 
32 27,0 18,0 133 153 55,0 2,1 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

ʇʦʢʘʟʥʠʢ ʯʘʩʪʢʠ ʜʝʨʝʚ ɯ ʽ ɯɯ ʩʝʣʝʢʮʽʡʥʠʭ ʢʘʪʝʛʦʨʽʡ ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ ʩʪʘʥʦʚʠʚ ʚʽʜ 42,9 ʜʦ 

55,5 %. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʝʨʝʚ ʫ ʥʘʩʘʜʞʝʥʥʽ ʚʠʨʽʟʥʷʣʠʩʷ ʧʨʷʤʠʤʠ ʩʪʦʚʙʫʨʘʤʠ.  

ʇʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ ʩʪʘʥʫ ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 2,1 ʜʦ 2,3 ʙʘʣʠ, ʪʦʙʪʦ ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʜʝʨʝʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʜʦʙʨʠʤ ʩʪʘʥʦʤ. ɺʩʽ ʥʘʩʘʜʞʝʥʥʷ ʟ ʦʟʥʘʢʘʤʠ ʧʣʦʜʦʥʦʰʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ Quercus rubra L. ʫ ʨʝʛʽʦʥʽ, ʚ 

ʫʤʦʚʘʭ D2, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.  

 

ʈʠʩʫʥʦʢ 1 -  ʂʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ Quercus rubra L. ʫ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʃʫʙʝʥʩʴʢʦʛʦ 

ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʪʘ ʫ ʣʽʩʥʠʮʪʚʘʭ ʬʽʣʽʾ çʄʠʨʛʦʨʦʜʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ  
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʧôʷʪʴʤʘ ʧʦʢʘʟʥʠʢʘʤʠ Quercus rubra L. ʫ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʃʫʙʝʥʩʴʢʦʛʦ ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʪʘ ʚ 

ʥʘʩʘʜʞʝʥʥʷʭ ʬʽʣʽʾ çʄʠʨʛʦʨʦʜʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʥʘʙʨʘʚ ʚʽʜ 15 ʜʦ 19 ʙʘʣʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʽʜʪʚʝʨʜʞʝʥʦ ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʨʝʛʽʦʥʽ, ʚ 

ʫʤʦʚʘʭ D2. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ Quercus rubra L. ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʇʦʣʪʘʚʱʠʥʠ, ʟʦʢʨʝʤʘ ʫ ʬʽʣʽʾ çʄʠʨʛʦʨʦʜʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè. 

ɼʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʚʽʜʙʽʨ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʫ ʢʨʘʱʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʨʦʟʤʥʦʞʠʪʠ ʾʭ ʥʘʩʽʥʥʷʤ 

ʽ/ʘʙʦ ʚʝʛʝʪʘʪʠʚʥʦ ʪʘ ʩʪʚʦʨʠʪʠ ʨʦʜʠʥʥʫ ʽ/ʘʙʦ ʢʣʦʥʦʚʫ ʥʘʩʽʥʥʫ ʧʣʘʥʪʘʮʽʶ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʞʦʣʫʜʽʚ, ʪʘʢ ʽ ʷʢ ʥʘʫʢʦʚʠʡ ʦʙôʻʢʪ.   
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ʃɯʉʆɺɯɼʅʆɺʃʖɺɸʃʔʅɯ ɿɸʍʆɼʀ ɺ ʍʃɯɺʏɸʅʉʔʂʆʄʋ ʃɯʉʅʀʎʊɺɯ  

ʌɯʃɯɰ ñʈɸɺɸ-ʈʋʉʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆò ɼʇ òʃɯʉʀ ʋʂʈɸɰʅʀò 

 

ɻʨʠʥʶʢ ʖʨʽʡ1, ɹʨʠʣʽʥʩʴʢʠʡ ʉʝʨʛʽʡ2  
1 ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʩ. ʥ. ʩ. 

1 hrynyuk@ukr.net      2 sergiybrylinsky@gmail.com  
1-2ɹʝʨʝʞʘʥʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʦ ʩʪʘʥ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʬʽʣʽʾ 

ñʈʘʚʘ-ʈʫʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦò ɼʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ òʃʽʩʠ ʋʢʨʘʾʥʠñ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ ʾʭ ʧʦʢʨʘʱʝʥʥʷ. ʆʧʠʩʘʥʦ ʛʝʦʛʨʘʬʽʯʥʽ, ʢʣʽʤʘʪʠʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʽʩʥʠʮʪʚʘ, ʩʢʣʘʜ ʥʘʩʘʜʞʝʥʴ ʪʦʱʦ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ, ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʣʽʩʦʚʠʡ ʨʦʟʩʘʜʥʠʢ, ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ. 

Abstract. The state and results of the functioning of the complex of forest restoration measures 

carried out in recent years in the Khlivchanske forestry of the Rava-Russke Forestry branch of the 

State Enterprise "Forests of Ukraine" are investigated, and ways to improve them are proposed. The 

geographical, climatic, ecological and forestry features of the forestry area, the composition of 

plantations, etc. are described. 

Key words: reforestation, forest crops, forest nursery, planting material. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʥʝʧʦʢʨʠʪʠʭ ʣʽʩʦʤ 

ʧʣʦʱʘʭ, ʟʨʫʙʘʭ ʙʝʟ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʥʘ ʟʝʤʣʷʭ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʬʦʥʜʫ ʻ ʩʪʚʦʨʝʥʥʷ 

ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʷʢ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʡ ʰʣʷʭ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʦ 

ʩʪʽʡʢʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘ ʫʯʘʩʪʶ ʘʙʦʨʠʛʝʥʥʠʭ ʚʠʜʽʚ ʪʘ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʜʝʥʜʨʦʝʢʟʦʪʽʚ [2, 4]. 

ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çʃʽʩʠ ʋʢʨʘʾʥʠè 

ʧʨʦʚʦʜʷʪʴʩʷ ʟʥʘʯʥʽ ʦʙôʻʤʠ ʨʦʙʽʪ ʽʟ ʣʽʩʦʢʫʣʴʪʫʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɻʦʣʦʚʥʘ ʤʝʪʘ ï ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʠʨʦʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʽʩʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʣʽʩʛʦʩʧʫ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʙʩʪʝʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ 

ʧʦʢʨʘʱʝʥʷ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʣʽʩʦʢʫʣʴʪʫʨʥʦʾ ʩʧʨʘʚʠ ʚ ʈʘʚʘ-ʈʫʩʴʢʦʤʫ ʣʽʩʛʦʩʧʽ, ʟʦʢʨʝʤʘ ʚ 

ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʚ ʛʘʣʫʟʽ ʣʽʩʦʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʡ ʟʘʭʠʩʪʫ ʣʽʩʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʍʣʽʚʯʘʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, ʧʣʦʱʝʶ 2405 ʛʘ, ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʬʽʣʽʾ çʈʘʚʘ-ʈʫʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ" ɼʉɻʇ "ʃʽʩʠ ʋʢʨʘʾʥʠ" ʪʘ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʏʝʨʚʦʥʦʛʨʘʜʩʴʢʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ  ʨʘʡʦʥʫ. ʂʦʥʪʦʨʘ 

ʣʽʩʥʠʮʪʚʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩ. ɺʦʣʠʮʷ ʃʴʚʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘ ʚʽʜʩʪʘʥʽ 20 ʢʤ 

ʚʽʜ ʢʦʥʪʦʨʠ ʣʽʩʛʦʩʧʫ. 

mailto:hrynyuk@ukr.net
mailto:sergiybrylinsky@gmail.com
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ʃʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʃʴʚʽʚʩʴʢʦʶ ʝʢʩʧʝʜʠʮʽʻʶ ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʧʨʦʝʢʪʥʦʛʦ ʣʽʩʦʚʧʦʨʷʜʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙôʻʜʥʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. ʈʦʙʦʪʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʘ ɯ ʨʦʟʨʷʜʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʃʽʩʦʚʦʛʦ 

ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʯʠʥʥʦʾ ʣʽʩʦʚʧʦʨʷʜʥʦʾ ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʨʽʰʝʥʴ ɯ ʣʽʩʦʚʧʦʨʷʜʥʦʾ ʥʘʨʘʜʠ. 

ʃʽʩʦʚʽ ʤʘʩʠʚʠ ʣʽʩʥʠʮʪʚʘ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʄʘʣʦʛʦ (ʃʴʚʽʚʩʴʢʦʛʦ) ʇʦʣʽʩʩʷ.  

ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 209 ʜʥʽʚ. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ +7,4 ʉ, 

ʤʽʥʽʤʘʣʴʥʘ -32,2 ʉ. ʇʽʟʥʽ ʚʝʩʥʷʥʽ ʟʘʤʦʨʦʟʢʠ ʤʦʞʣʠʚʽ ʜʦ 26 ʪʨʘʚʥʷ, ʘ ʨʘʥʥʽ ʟ 29 ʚʝʨʝʩʥʷ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 569 ʤʤ. ɿʘ ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʠʧʘʜʘʻ 50Ǎ ʦʧʘʜʽʚ.  

ʉʝʨʝʜʥʷ ʛʣʠʙʠʥʘ ʧʨʦʤʝʨʟʘʥʥʷ ʛʨʫʥʪʫ 25 ʩʤ, ʤʘʢʩʠʤʘʣʴʥʘ 35 ʩʤ. ʇʦʩʪʽʡʥʠʡ ʩʥʽʛʦʚʠʡ 

ʧʦʢʨʠʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟ 15 ʛʨʫʜʥʷ. ʉʥʽʛ ʪʘʥʝ ʟ 26 ʙʝʨʝʟʥʷ. ɺʽʪʨʠ ʧʝʨʝʚʘʞʘʪʴ ʧʽʚʥʽʯʥʦ- 

ʟʘʭʽʜʥʠʭ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʥʘʧʨʘʚʣʝʥʴ. ɿʘʛʘʣʦʤ ʢʣʽʤʘʪ ʨʘʡʦʥʫ ʘʙʩʦʣʶʪʥʦ ʩʧʨʠʷʪʣʠʚʠʡ ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ: ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʷʣʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ, ʷʣʠʮʽ 

ʙʽʣʦʾ, ʤʦʜʨʠʥʠ, ʜʫʙʽʚ ʟʚʠʯʘʡʥʦʛʦ, ʩʢʝʣʴʥʦʛʦ ʽ ʯʝʨʚʦʥʦʛʦ, ʙʫʢʘ ʣʽʩʦʚʦʛʦ, ʷʩʝʥʷ ʟʚʠʯʘʡʥʦʛʦ ʪʘ 

ʽʥʰʠʭ ʤʽʩʮʝʚʠʭ ʽ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ.  

ʋ 2021 - 2023 ʨʦʢʘʭ ʣʽʩʽʚʥʠʢʘʤʠ ʍʣʽʚʯʘʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʩʪʚʦʨʝʥʦ 23,5 ʛʘ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʜʝ ʙʫʣʦ ʚʠʩʘʜʞʝʥʦ ʧʦʥʘʜ 160 ʪʠʩ. ʰʪ. ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ, ʷʣʠʮʽ ʙʽʣʦʾ, ʤʦʜʨʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ, ʚʽʣʴʭʠ ʯʦʨʥʦʾ ʪʘ ʽʥʰʠʭ). ʅʘ ʣʽʩʦʚʠʭ ʜʽʣʷʥʢʘʭ 

ʟ ʙʘʛʘʪʠʤʠ ʫʤʦʚʘʤʠ ʧʨʦʨʦʩʪʘʥʥʷ, ʟʘʚʜʷʢʠ ʷʢʽʩʥʦʤʫ ʚʠʢʦʥʘʥʥʶ ʨʦʙʽʪ ʧʦ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ, 

ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ, ʧʣʦʱʘ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʩʪʘʥʦʚʠʪʴ 2,4 ʛʘ. 

ʇʦʨʽʚʥʶʶʯʠ ʪʘʢʽ ʜʘʥʽ ʧʦ ʨʦʢʘʭ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʷʢʝ ʢʦʣʠʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʧʣʦʱ, ʧʨʦʪʝ ʮʽ 

ʮʠʬʨʠ ʻ ʩʚʽʜʯʝʥʥʷ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʩʫʮʽʣʴʥʠʭ ʨʫʙʦʢ ʚ ʣʽʩʘʭ ʜʝʨʞʣʽʩʬʦʥʜʫ. ɿʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʩʫʮʽʣʴʥʠʭ ʨʫʙʦʢ, ʣʽʩʽʚʥʠʢʠ ʣʽʩʥʠʮʪʚʘ ʟʘʣʠʰʘʶʪʴ ʩʪʘʣʦʶ ʧʣʦʱʫ ʧʦʢʨʠʪʠʭ 

ʣʽʩʦʤ ʟʝʤʝʣʴ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʝʜʝ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ñɯʥʩʪʨʫʢʮʽʾ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʧʨʠʡʤʘʥʥʷ, ʦʙʣʽʢʫ ʪʘ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʦʙôʻʢʪʽʚò ʚ 2022 ʨʦʮʽ ʧʨʦʚʝʜʝʥʦ ʪʝʭʥʽʯʥʝ ʧʨʠʡʤʘʥʥʷ 

ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʨʦʙʽʪ ï ʣʽʩʦʚʠʭ ʨʦʟʩʘʜʥʠʢʽʚ, ʰʢʽʣʦʢ, ʧʣʘʥʪʘʮʽʡ, ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʜʽʣʷʥʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ [2,4,5]. ɿ ʦʮʽʥʢʦʶ, ʜʫʞʝ ʜʦʙʨʝò ʩʪʚʦʨʝʥʦ ï - ʛʘ (0%) ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, 

Ăʜʦʙʨʝò ï 5,0 ʛʘ (100 %) ʪʘ Ăʟʘʜʦʚʽʣʴʥʦò ï - ʛʘ (0%). 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚ ʈʘʚʘ-ʈʫʩʴʢʦʤʫ ʣʽʩʛʦʩʧʽ ʱʦʨʘʟ ʙʽʣʴʰʝ ʫʚʘʛʠ ʥʘʜʘʻʪʴʩʷ 

ʧʨʠʨʦʜʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʣʽʩʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʩʦʪʦʢ ʧʨʠʨʦʜʥʴʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 20%. ʎʝ ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, 

ʱʦ ʜʘʻ ʟʤʦʛʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʩʪʽʡʢʽ 

ʜʝʨʝʚʦʩʪʘʥʠ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʧʝʨʽʦʜʫ (ʪʘʙʣ.1). 

 

 



118 

 

ʊʘʙʣʠʮʷ 1 - ɼʠʥʘʤʽʢʘ ʣʽʩʦʚʽʜʪʚʦʨʝʥʠʭ ʧʣʦʱ ʚ ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ, ʛʘ 

ɺʠʜ ʣʽʩʦʢʫʣʴʪʫʨʥʦʛʦ ʟʘʭʦʜʫ ʈʽʢ ʧʨʦʚʝʜʝʥʥʷ  
2019 2020 2021 2022 2023 

ɺʩʴʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ 
8,0 4,7 5,4 6,2 5,0 

ʚ ʪʦʤʫ ʯʠʩʣʽ: 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ 6,4 4,7 5,4 6,2 5,0 

ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ 2,0 - 1,6 - - 

 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʋ ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʬʫʥʢʮʽʦʥʫʻ ʧʦʩʪʽʡʥʠʡ ʣʽʩʦʚʠʡ ʨʦʟʩʘʜʥʠʢ, ʷʢʠʡ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʝʙʠ ʣʽʩʥʠʮʪʚʘ ʫ ʧʦʩʘʜʢʦʚʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʐʪʘʪʥʽ ʧʨʘʮʽʚʥʠʢʠ ʣʽʩʦʚʦʾ ʦʭʦʨʦʥʠ ʩʘʤʦʩʪʽʡʥʦ ʟʘʛʦʪʦʚʣʶʶʪʴ ʧʦʪʨʽʙʥʝ ʜʣʷ ʨʦʟʩʘʜʥʠʢʘ 

ʥʘʩʽʥʥʷ (ʪʘʙʣ. 2). ɺʩʝ ʟʘʛʦʪʦʚʣʝʥʝ ʥʘʩʽʥʥʷ ʧʨʦʭʦʜʠʪʴ ʩʧʝʮʽʘʣʴʥʫ ʘʧʨʦʙʘʮʽʶ ʟ ʤʝʪʦʶ 

ʥʝʜʦʧʫʱʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʠʟʴʢʦʷʢʽʩʥʦʛʦ ʯʠ ʧʦʰʢʦʜʞʝʥʦʛʦ 

ʥʘʩʽʥʥʷ. 

ʊʘʙʣʠʮʷ 2 - ɿʘʛʦʪʽʚʣʷ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʷ ʚ ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʫ 2022 ʨʦʮʽ 

ʃʽʩʦʚʘ ʧʦʨʦʜʘ ʇʣʘʥ 

(ʢʛ) 

ʌʘʢʪʠʯʥʦ 

ʟʘʛʦʪʦʚʣʝʥʦ (ʢʛ) 

ʋ ʪ.ʯ. ʥʘ ʇʃʅʇ 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ - - - 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ 260 380 - 

ʗʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ - - - 

ʃʠʧʘ ʩʝʨʮʝʣʠʩʪʘ 50 50 - 

ʗʚʽʨ 20 20 - 
 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʇʨʦʮʝʩ ʟʘʛʦʪʽʚʣʽ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʷ ʚ ʬʽʣʽʾ çʈʘʚʘ-ʈʫʩʴʢʝ ʃɻè ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʩʷʛʽʚ 

ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʦʙʽʪ ʪʘ ʫʨʦʞʘʶ ʥʘʩʽʥʥʷ ʽ ʜʝʱʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʦʢʨʝʤʽ ʨʦʢʠ. ɺ ʦʩʥʦʚʥʦʤʫ ʣʽʩʛʦʩʧ 

ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʻ ʩʘʤ ʩʝʙʝ ʥʘʩʽʥʥʷʤ ʛʦʣʦʚʥʠʭ ʣʽʩʦʪʚʽʨʥʠʭ ʧʦʨʽʜ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʣʽʩʛʦʩʧʫ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʣʽʩʦʢʫʣʴʪʫʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʽʩʥʠʤ ʧʦʩʽʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʟ ʮʽʥʥʠʤʠ ʩʧʘʜʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ ʪʘ 

ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʥʥʷ ʧʣʦʜʦʥʦʰʝʥʥʶ, ʟʙʦʨʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʥʘʩʽʥʥʷ ̋ʟʙʽʨ ʪʘ 

ʧʝʨʝʨʦʙʢʘ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʷ ʟʛʽʜʥʦ ʥʘʫʢʦʚʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʽ ʩʪʘʥʜʘʨʪʽʚ, ʡʦʛʦ ʧʝʨʝʚʽʨʢʘ ʪʘ 

ʘʧʨʦʙʘʮʽʷ ʥʘ ʧʦʩʽʚʥʫ ʷʢʽʩʪʴ, ʦʢʨʝʤʝ ʚʠʩʽʚʘʥʥʷ ʧʦʢʨʘʱʝʥʦʛʦ ʥʘʩʽʥʥʷ ʫ ʣʽʩʦʚʠʭ ʨʦʟʩʘʜʥʠʢʘʭ ʪʘ 

ʧʦʩʘʜʢʘ ʩʽʷʥʮʽʚ ʥʘ ʣʽʩʦʢʫʣʴʪʫʨʥʽ ʧʣʦʱʽ ʟ ʤʝʪʦʶ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ 

ʙʽʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʆʩʥʦʚʦʶ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʧʦʢʨʘʱʝʥʠʤʠ ʛʝʥʝʪʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʻ ʟʘʛʦʪʽʚʣʷ ʧʦʢʨʘʱʝʥʦʛʦ ʥʘʩʽʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʦʙôʻʢʪʘʭ ʛʝʥʝʪʠʯʥʦʛʦ ʬʦʥʜʫ 
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ʪʘ ʣʽʩʦʥʘʩʽʥʥʻʚʦʾ ʙʘʟʠ ʧʽʜʧʨʠʻʤʩʪʚʘ [1, 3, 5]. ʅʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʥʠʮʪʚʘ ʧʦʩʪʽʡʥʠʭ ʣʽʩʦʥʘʩʽʥʥʝʚʠʭ 

ʧʣʘʥʪʘʮʽʡ ʯʠ ʜʽʣʷʥʦʢ ʥʝʤʘʻ. 

ʋ ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʬʫʥʢʮʽʦʥʫʻ ʧʦʩʪʽʡʥʠʡ ʣʽʩʦʚʠʡ ʨʦʟʩʘʜʥʠʢ, ʢʦʪʨʠʡ ʚ 

ʦʩʥʦʚʥʦʤʫ ʟʘʙʝʟʧʝʯʫʻ ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʦʩʘʜʢʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʛʦʣʦʚʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚ, ʱʦ 

ʩʢʣʘʜʘʶʪʴ ʥʘʩʘʜʞʝʥʥʷ ʣʽʩʥʠʮʪʚʘ: ʩʦʩʥʠ ʪʘ ʜʫʙʘ ʟʚʠʯʘʡʥʠʭ, ʣʠʧʠ ʩʝʨʮʝʣʠʩʪʦʾ, ʚʽʣʴʭʠ ʯʦʨʥʦʾ, 

ʷʚʦʨʘ ʪʦʱʦ. ɿʘʩʽʚʘʻʪʴʩʷ ʪʘʢʦʞ ʥʝʟʥʘʯʥʘ ʯʘʩʪʢʘ ʧʣʦʱʽ ʧʽʜ ʤʦʜʨʠʥʫ ʻʚʨʦʧʝʡʩʴʢʫ, ʷʣʠʥʫ 

ʟʚʠʯʘʡʥʫ, ʷʣʠʮʶ ʙʽʣʫ, ʯʝʨʝʰʥʶ ʪʦʱʦ, ʢʦʪʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʜʦʤʽʰʦʢ ʪʘ ʜʦʧʦʚʥʝʥʴ 

ʫ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʣʽʩʥʠʮʪʚʘ. 

ɺ ʧʘʨʥʠʢʦʚʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʨʦʟʩʘʜʥʠʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʫʢʦʨʽʥʶʚʘʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʚʠʜʽʚ 

ʜʝʨʝʚ ʽ ʢʫʱʽʚ. 

ʑʦʨʽʯʥʠʡ ʦʙôʻʤ ʜʦʛʣʷʜʽʚ ʟʘ ʣʽʩʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʫ ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʩʢʣʘʜʘʻ 

25 ʛʘ. ʊʝʭʥʦʣʦʛʽʷ ʜʦʛʣʷʜʽʚ ʧʦʣʷʛʘʻ ʥʘ ʨʫʯʥʦʤʫ ʪʘ ʤʝʭʘʥʽʯʥʦʤʫ ʦʙʢʦʰʫʚʘʥʥʽ ʨʷʜʽʚ ʩʘʜʞʘʥʮʽʚ 

ʪʘ ʙʦʨʦʥʫʚʘʥʥʽ ʪʨʘʢʪʦʨʥʠʤʠ ʜʠʩʢʦʚʠʤʠ ʙʦʨʦʥʘʤʠ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʧʣʦʱ ʧʝʨʰʠʭ ʨʦʢʽʚ 

ʩʪʚʦʨʝʥʥʷ. `ʇʽʜ ʜʦʛʣʷʜ ʟʘ ʣʽʩʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʣʽʩʽʚʥʠʯʠʭ ʽ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘʨʘʜʠ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʽ ʟʨʦʩʪʘʥʥʷ 

ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʘʭ [2, 4]. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʦʛʣʷʜʽʚ ʟʘ ʣʽʩʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ï ̒  ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʾʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʫ ʟʽʤʢʥʝʥʥʷ ʽ ʧʝʨʝʚʝʜʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʚʢʨʠʪʽ 

ʣʽʩʦʤ ʟʝʤʣʽ, ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʨʘʚôʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʧʦʨʦʩʣʽ ʜʨʫʛʦʨʷʜʥʠʭ 

ʚʠʜʽʚ ʜʝʨʝʚʥʦʾ ʬʣʦʨʠ. ɼʦʛʣʷʜʠ ʩʧʨʠʷʶʪʴ ʧʦʢʨʘʱʝʥʥʶ ʪʝʧʣʦʚʦʛʦ ʽ ʚʦʜʥʦʛʦ ʨʝʞʠʤʽʚ, ʘ ʪʘʢʦʞ 

ʨʝʞʠʤʫ ʞʠʚʣʝʥʥʷ ʽ ʦʩʚʽʪʣʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ʑʦʙ ʥʝ ʧʦʰʢʦʜʠʪʠ ʢʦʨʽʥʥʷ, ʚ ʧʝʨʰʽ ʜʚʘ ʨʦʢʠ 

ʧʽʩʣʷ ʧʦʩʘʜʢʠ ʤʽʞʨʷʜʜʷ ʦʙʨʦʙʣʷʶʪʴ ʥʘ ʛʣʠʙʠʥʫ 8-10 ʩʤ, ʘ ʚ ʥʘʩʪʫʧʥʽ ʥʝ ʛʣʠʙʰʝ 4-5 ʩʤ. 

ʂʽʣʴʢʽʩʪʴ, ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʩʪʨʦʢʠ ʜʦʛʣʷʜʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʣʽʩʦʨʦʩʣʠʥʥʦʾ ʟʦʥʠ, ʪʠʧʫ ʫʤʦʚ 

ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʽʚ, ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʟʘʢʣʘʜʢʠ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʚʽʢʫ 

ʪʘ ʷʢʦʩʪʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʥʘʩʘʜʞʝʥʥʷ, ʧʦʛʦʜʠ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʟʜʽʡʩʥʶʻ ʜʦʛʣʷʜʠ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʉʪʘʥ ʣʽʩʦʢʫʣʴʪʫʨʥʦʾ, 

ʣʽʩʦʨʦʟʩʘʜʥʠʮʴʢʦʾ ʪʘ ʣʽʩʦʥʘʩʽʥʥʝʚʦʾ ʩʧʨʘʚʠ ʚ ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʬʽʣʽʾ çʈʘʚʘ-ʈʫʩʴʢʝ 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʟʘʜʦʚʽʣʴʥʦʤʫ ʨʽʚʥʽ ʽ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʘʙʝʟʧʝʯʫʻ ʫʩʧʽʰʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ, ʘʣʝ ʧʦʪʨʝʙʫʻ ʦʧʪʠʤʽʟʘʮʽʾ ʽ ʧʦʢʨʘʱʝʥʥʷ.  

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʽʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʚʝʣʠʢʽ ʢʦʤʧʣʝʢʩʥʽ ʨʦʟʩʘʜʥʠʢʠ, 

ʜʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʪʝʭʥʽʢʘ. ɺ ʪʘʢʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦʚʠʥʥʦ ʨʦʟʚʠʚʘʪʠʩʴ ʽ 

ʫʢʨʘʾʥʩʴʢʘ ʣʽʩʦʨʦʟʩʘʜʥʠʮʴʢʘ ʩʧʨʘʚʘ [2, 3, 5]. ɿ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʨʦʙʽʪ ʚʠʩʦʢʦʷʢʽʩʥʠʤ ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ 
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ʢʽʣʴʢʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʥʘʩʽʥʥʻʚʦ-ʨʦʟʩʘʜʥʠʮʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ (ɿʘʭʽʜʥʝ ʪʘ ʉʭʽʜʥʝ ʇʦʣʽʩʩʷ, 

ɿʘʭʽʜʥʠʡ, ʇʨʘʚʦʙʝʨʝʞʥʠʡ ʪʘ ʃʽʚʦʙʝʨʝʞʥʠʡ ʃʽʩʦʩʪʝʧ, ʇʽʚʥʽʯʥʠʡ ʽ ʇʽʚʜʝʥʥʠʡ ʉʪʝʧ, ʂʘʨʧʘʪʠ, 

ʂʨʠʤ) ʦʙʣʘʜʥʘʥʠʭ ʩʫʯʘʩʥʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʧʝʨʝʜʫʩʽʤ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʩʘʜʤʘʪʝʨʽʘʣʫ ʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. 

ʇʨʦʪʝ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʥʝʚʝʣʠʯʢʦʛʦ ʧʦʩʪʽʡʥʦʛʦ ʣʽʩʦʚʦʛʦ ʨʦʟʩʘʜʥʠʢʘ ʚ 

ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʜʦʚʦʜʠʪʴ, ʱʦ ʧʦʚʥʽʩʪʶ ʚʽʜʤʦʚʣʷʪʠʩʷ ʚʽʜ ʪʘʢʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʩʮʝʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʝʜʦʮʽʣʴʥʦ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʷ ʩʣʽʜ ʧʦʚʥʽʩʪʶ ʧʝʨʝʚʝʩʪʠ ʥʘ ʩʝʣʝʢʮʽʡʥʫ ʦʩʥʦʚʫ, ʜʣʷ ʯʦʛʦ 

ʥʝʦʙʭʽʜʥʘ ʨʝʪʝʣʴʥʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʥʘʩʘʜʞʝʥʴ, ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʭʦʨʦʥʘ ʮʽʥʥʠʭ (ʧʣʶʩʦʚʠʭ ʪʘ 

ʝʣʽʪʥʠʭ) ʜʝʨʝʚ ʽ ʥʘʩʘʜʞʝʥʴ, ʩʪʚʦʨʝʥʥʷ ʥʘʩʽʥʥʠʭ ʜʽʣʷʥʦʢ ʽ ʧʣʘʥʪʘʮʽʡ. 

ɺ ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʢʠ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʽ ʜʦʛʣʷʜʽʚ ʟʘ ʥʠʤʠ ʚ ʍʣʽʚʯʘʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʩʪʘʨʽʣʘ, ʟʜʝʙʽʣʴʰʦʛʦ ʱʝ ʨʘʜʷʥʩʴʢʘ ʪʝʭʥʽʢʘ. ʅʝʦʙʭʽʜʥʦ ʥʝʛʘʡʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʫʯʘʩʥʽ ʤʘʰʠʥʠ ʽ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʽʪ ʟ ʧʦʩʘʜʢʠ ʽ ʜʦʛʣʷʜʫ ʟʘ 

ʢʫʣʴʪʫʨʘʤʠ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. ɹʽʣʦʫʩ ɺ. ɯ. ʃʽʩʦʚʘ ʩʝʣʝʢʮʽʷ : ʧʽʜʨʫʯ. ʜʣʷ ɺʅɿ / ɺ. ɯ. ɹʽʣʦʫʩ. ï ʋʤʘʥʴ : [ʙ. ʚ.], 2003. ï 

534 ʩ.  

2. ɻʦʨʜʽʻʥʢʦ ʄ. ɯ., ɻʫʟʴ ʄ. ʄ., ɼʝʙʨʠʥʶʢ ʖ. ʄ., ʄʘʫʨʝʨ ɺ. ʄ. ʃʽʩʦʚʽ ʢʫʣʴʪʫʨʠ : 

ʧʽʜʨʫʯʥʠʢ. ʃʴʚʽʚ : ʂʘʤʫʣʘ, 2005. 608 ʩ. 

3. ɿʙʝʨʝʞʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʟ ʩʝʣʝʢʮʽʡʥʦ-

ʥʘʩʽʥʥʠʮʴʢʦʶ ʤʝʪʦʶ / ʈ. ʗʮʠʢ [ʪʘ ʽʥ.] // ɺʽʩʥʠʢ. ʉʝʨʽʷ: ɹʽʦʣʦʛʽʷ : ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨ. ʥʘʫʢ. ʢʦʥʬ. 

"ʇʨʦʙʣʝʤʠ ʚʠʚʯʝʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʂʘʨʧʘʪ ʽ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ" / ʇʨʠʢʘʨʧʘʪ. 

ʥʘʮ. ʫʥ-ʪ ʽʤ. ɺ. ʉʪʝʬʘʥʠʢʘ. ï ɯʚʘʥʦ-ʌʨʘʥʢʽʚ., 2007. ï ɺʠʧ. 7/8. ï ʉ. 10ï15.  

4. ʂʘʣʽʥʽʥ ʄ. ɯ. ʃʽʩʦʚʽ ʢʫʣʴʪʫʨʠ. - ʂʠʾʚ: ʅʄʂɺʆ, 1991. - 149 ʩ. 

5. ʄʘʫʨʝʨ ɺ. ʄ. ɼʝʢʦʨʘʪʠʚʥʝ ʨʦʟʩʘʜʥʠʮʪʚʦ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢï ɺʽʥʥʠʮʷ: ʅʦʚʘ 

ʢʥʠʛʘ, 2007. - 264 ʩ. 

  



121 

 

ɼʆʉɺɯɼ ɺʀʈʆʑʋɺɸʅʅʗ ʉɸɼʀɺʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ʉʆʉʅʀ ɿɺʀʏɸʁʅʆɰ 

ɯɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɼʆɹʈʀɺ ʋ ɼʇ çʍɸʈʂɯɺʉʔʂɸ ʃʅɼʉè 

 

ɼʘʥʠʣʝʥʢʦ ʆʣʝʛ1, ʈʫʤʷʥʮʝʚ ʄʘʢʩʠʤ2, ʖʱʠʢ ɺʽʪʘ
3, ʄʦʩʪʝʧʘʥʶʢ ɸʥʜʨʽʡ4 

1 ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ɼʇ "ʍʘʨʢʽʚʩʴʢʘ ʃʅɼʉ" 
2ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʩʪ. ʜʦʩʣ., ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʘʭʠʩʥʦʛʦ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʋʢʨʅɼɯʃɻɸ 

3 ʘʩʧʽʨʘʥʪʢʘ ʋʢʨʅɼɯʃɻɸ 
4 ʜʠʨʝʢʪʦʨ ɼʇ "ʍʘʨʢʽʚʩʴʢʘ ʃʅɼʉ" 

1, 4 ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʍʘʨʢʽʚʩʴʢʘ ʣʽʩʦʚʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷè 
2, 3 ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤʝʥʽ ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

dandik86@gmail.com 
 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʟʯʠʥʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ çPartner ʩʪʘʥʜʘʨʪè ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʤʘʩʫ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʫ ɼʇ çʍʘʨʢʽʚʩʴʢʘ 

ʃʅɼʉè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Pinus sylvestris L., ʩʽʷʥʮʽ, ʢʦʥʪʝʡʥʝʨ ʟ ʘʛʨʦʚʦʣʦʢʥʘ, ʢʦʨʝʥʝʚʝ 

ʧʽʜʞʠʚʣʝʥʥʷ ʩʽʷʥʮʽʚ, ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ. 

Abstract. The effect of root feeding with solutions of complex water-soluble mineral fertilizer 

çPartner Standardè on biometric indicators and weight pine planting material seedlings growing in 

containerized in Kharkiv Forest Research Station was studied. 

Key words: Pinus sylvestris L., seedlings, agrofiber container, root feeding of seedlings, 

survival. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʟʘʭʦʜʽʚ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʦʣʦʚʥʠʭ ʣʽʩʦʪʚʽʨʥʠʭ ʧʦʨʽʜ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʽʟ ʟʘʢʨʠʪʦʶ 

ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ (ɿʂʉ). ɿʘʚʜʷʢʠ ʚʥʝʩʝʥʥʶ ʜʦʙʨʠʚ ʩʽʷʥʮʽ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʩʽʤʘ ʤʘʢʨʦ- ʽ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʽʥʰʠʤʠ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʾʭ 

ʫʩʧʽʰʥʦʛʦ ʨʦʩʪʫ [6]. ʅʠʥʽ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʥʘʷʚʥʠʡ ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʜʦʙʨʠʚ ʷʢ ʽʥʦʟʝʤʥʦʛʦ, ʪʘʢ 

ʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʽʜʦʤʦ [4, 5], ʱʦ ʜʦʙʨʠʚʘ ʚʧʣʠʚʘʶʪʴ ʥʝ ʣʠʰʝ ʥʘ ʨʦʟʤʽʨʠ ʪʘ 

ʬʽʪʦʤʘʩʫ ʩʽʷʥʮʽʚ, ʘʣʝ ʡ ʥʘ ʾʭʥʶ ʷʢʽʩʪʴ. ɺʦʜʥʦʯʘʩ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʜʦʙʨʠʚ, ʟʦʢʨʝʤʘ ʢʦʤʧʣʝʢʩʥʠʭ, ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus 

sylvestris L.) ʽʟ ɿʂʉ ʫ ʣʽʪʝʨʘʪʫʨʽ ʚʠʩʚʽʪʣʝʥʽ ʬʨʘʛʤʝʥʪʘʨʥʦ. ʊʦʤʫ ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʘʢʪʫʘʣʴʥʠʤʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʤʘʩʫ ʩʽʷʥʮʽʚ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʚʠʨʦʱʝʥʠʭ ʽʟ ɿʂʉ, ʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʾʭ ʨʦʟʯʠʥʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ çPartner ʩʪʘʥʜʘʨʪè. 

mailto:dandik86@gmail.com


122 

 

ʄʘʪʝʨʽʘʣʠ ʡ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 2020 ʨ. ʉʽʷʥʮʽ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ʚʠʨʦʱʫʚʘʣʠ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʟ ʘʛʨʦʚʦʣʦʢʥʘ ʦʙôʻʤʦʤ 700 ʩʤ3 (ʚʠʩʦʪʘ ï 25 ʩʤ, ʜʽʘʤʝʪʨ ï 

6 ʩʤ). ʉʢʣʘʜ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ï ʩʫʤʽʰ ʜʦʙʨʝ ʛʫʤʫʩʦʚʘʥʦʛʦ ʪʝʤʥʦ-ʩʽʨʦʛʦ 

ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʦʛʦ ʪʘ ʩʫʧʽʱʘʥʦʛʦ ˇʨʫʥʪʫ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘ ʦʙôʻʤʦʤ 1:1), ʪʦʨʬʫ 

ʧʝʨʝʭʽʜʥʦʛʦ ʪʠʧʫ ʪʘ ʧʝʨʝʛʥʦʶ-ʩʠʧʮʶ ʫ ʟʘʛʘʣʴʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 3:1:0,25 [7]. ʉʫʙʩʪʨʘʪ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʣʘʙʦʢʠʩʣʦʶ ʨʝʘʢʮʽʻʶ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ (ʨʅ = 5,17), ʩʝʨʝʜʥʴʦʶ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʛʫʤʫʩʦʤ, ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʠʤ ʘʟʦʪʦʤ, ʦʙʤʽʥʥʠʤ ʢʘʣʽʻʤ ʪʘ ʧʽʜʚʠʱʝʥʦʶ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʨʫʭʦʤʠʤ ʬʦʩʬʦʨʦʤ. 

ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʦ ʜʚʦʨʘʟʦʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʩʽʷʥʮʽʚ ʨʦʟʯʠʥʦʤ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ çPartner ʩʪʘʥʜʘʨʪè (N:P:K 35:10:10 ʪʘ 

N:P:K 20:20:20) ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 3 ʛ/ʣ (ʥʦʨʤʘ, ʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʚʠʨʦʙʥʠʢʦʤ ʜʦʙʨʠʚʘ). 

ʇʽʜʞʠʚʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʧʦʣʠʚʫ ʩʫʙʩʪʨʘʪʫ ʫ ʢʦʥʪʝʡʥʝʨʘʭ ʟ ʨʦʟʨʘʭʫʥʢʫ 50 ʤʣ ʨʦʟʯʠʥʫ 

ʥʘ ʦʜʠʥ ʩʽʷʥʝʮʴ. ʇʝʨʰʝ ʧʽʜʞʠʚʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ ʤʘʩʦʚʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʭʚʦʾ ʫ ʩʦʩʥʠ 

(17 ʪʨʘʚʥʷ), ʘ ʜʨʫʛʝ ï ʫ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʩʽʷʥʮʽʚ (02 ʣʠʧʥʷ). ʋ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʙʫʣʦ ʚʠʨʦʱʝʥʦ ʧʦ 100 ʩʽʷʥʮʽʚ; ʧʨʠ ʮʴʦʤʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦ 10 ʣ ʨʦʟʯʠʥʫ ʜʣʷ ʜʚʦʨʘʟʦʚʦʛʦ 

ʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʛʫʚʘʣʠ ʩʽʷʥʮʽ ʩʦʩʥʠ ʽʟ ɿʂʉ ʚ ʢʦʥʪʝʡʥʝʨʘʭ 

(100 ʩʽʷʥʮʽʚ) ʟ ʧʦʜʽʙʥʠʤ ʩʢʣʘʜʦʤ ʩʫʙʩʪʨʘʪʫ, ʘʣʝ ʙʝʟ ʾʭ ʧʽʜʞʠʚʣʝʥʥʷ ʜʦʙʨʠʚʦʤ. 

ʃʽʥʽʷ ʜʦʙʨʠʚ çPartner ʩʪʘʥʜʘʨʪè ʪʦʨʛʦʚʦʾ ʤʘʨʢʠ çPartnerè ï ʙʘʟʦʚʘ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʘ ʣʽʥʽʷ 

ʜʦʙʨʠʚ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʨʽʰʫʻ ʧʠʪʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʞʠʚʣʝʥʥʷ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ɺʠʧʨʦʙʦʚʫʚʘʣʠʩʷ ʜʚʘ ʚʠʜʠ ʜʦʙʨʠʚ ʽʟ ʙʘʟʦʚʦʾ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʣʽʥʽʾ ʜʦʙʨʠʚ 

çPartner ʩʪʘʥʜʘʨʪè, ʘ ʩʘʤʝ: çPartner ʩʪʘʥʜʘʨʪè ʟ ʚʤʽʩʪʦʤ ʦʩʥʦʚʥʠʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ N:P:K ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 35:10:10 ʪʘ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 20:20:20. ʊʘʢʦʞ ʜʦ ʩʢʣʘʜʫ ʜʦʙʨʠʚ ʚʭʦʜʠʣʠ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ ï MgO ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 2,5 %, B ï 0,03 %, Fe (EDTA) ï 0,04 %, Zn ï 0,04 %; S ï 

3ï4 %; Mo ï 0,001 %; Mn ï 0,03 %, ʙʫʨʰʪʠʥʦʚʘ ʢʠʩʣʦʪʘ ï 0,6 % ʪʘ ʚʽʣʴʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ (ASP, 

THR, SER, GLUT, PRO, GLY, ALA, VAL, ISO, LEU, TYR, PHE, LYS, HIS, ARG, CYS, MET) ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,4 %. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʧʨʦʙʦʚʫʚʘʥʦʛʦ ʜʦʙʨʠʚʘ ʚʠʚʯʘʣʠ ʟʘ ʙʽʦʤʝʪʨʠʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʤʘʩʦʶ ʥʘʜʟʝʤʥʦʾ (ʩʪʦʚʙʫʨ+ʭʚʦʷ) ʪʘ ʢʦʨʝʥʝʚʦʾ (ʢʦʨʽʥʥʷ) ʯʘʩʪʠʥ. ɼʣʷ ʮʴʦʛʦ ʫ 

ʚʩʽʭ ʩʽʷʥʮʽʚ ʜʦʩʣʽʜʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʽʘʥʪʽʚ ʚʠʤʽʨʶʚʘʣʠ ʚʠʩʦʪʫ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʩʽʷʥʮʽʚ 

(ʩʤ) ʽ ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ (ʤʤ). ʂʨʽʤ ʪʦʛʦ, ʫ 10 ʩʝʨʝʜʥʽʭ ʟʘ ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʽʷʥʮʽʚ ʧʽʩʣʷ ʚʽʜʤʠʚʘʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʟʘʣʠʰʢʽʚ ʩʫʙʩʪʨʘʪʫ ʚʠʟʥʘʯʘʣʠ ʤʘʩʫ (ʛ) 

ʥʘʜʟʝʤʥʦʾ ʪʘ ʢʦʨʝʥʝʚʦʾ ʯʘʩʪʠʥ ʫ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʤʫ ʩʪʘʥʽ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʣʠ 

ʩʪʘʪʠʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ MS Excel. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʤʽʞ ʢʦʥʪʨʦʣʝʤ ʽ 

ʜʦʩʣʽʜʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʧʝʨʝʚʽʨʷʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ tʬ-ʢʨʠʪʝʨʽʶ (t0,05 = 2,01) [8]. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʦʜʥʦʨʽʯʥʠʭ ʩʽʷʥʮʽʚ ʩʦʩʥʠ ʚʠʷʚʠʣʠʩʷ ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ ʫ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ, ʜʝ ʧʨʦʚʝʜʝʥʦ ʾʭ 

ʜʚʦʨʘʟʦʚʝ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʟʯʠʥʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ 

çPartner ʩʪʘʥʜʘʨʪè (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1 ï ʉʝʨʝʜʥʽ ʚʠʩʦʪʘ ʪʘ ʜʽʘʤʝʪʨ ʩʽʷʥʮʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽʟ ɿʂʉ 

ɼʦʩʣʽʜʥʽ ʚʘʨʽʘʥʪʠ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ) 

ɺʠʩʦʪʘ, cʤ ɼʽʘʤʝʪʨ, ʤʤ 

M Ñ m tʬ 
% ʜʦ 

ʢʦʥʪʨʦʣʶ 
M Ñ m tʬ 

% ʜʦ 

ʢʦʥʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ 14,1 Ñ 0,41 ï 100 1,5 Ñ 0,05 ï 100 

çPartner ʩʪʘʥʜʘʨʪ 35:10:10è 

(3 ʛ/ʣ) 
20,4 Ñ 0,33 10,08 145 1,8 Ñ 0,05 4,93 121 

çPartner ʩʪʘʥʜʘʨʪ 20:20:20è 

(3 ʛ/ʣ) 
20,7 Ñ 0,34 10,62 147 1,8 Ñ 0,05 5,06 122 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʈʽʟʥʠʮʷ ʟʘ ʚʠʩʦʪʦʶ ʩʽʷʥʮʽʚ ʤʽʞ ʜʦʩʣʽʜʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ çPartner ʩʪʘʥʜʘʨʪ 35:10:10è ʽ 

çPartner ʩʪʘʥʜʘʨʪ 20:20:20è ʽ ʢʦʥʪʨʦʣʝʤ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 45 ʽ 47 % ʘʙʦ 6,3 ʽ 6,6 ʩʤ, ʘ ʟʘ 

ʜʽʘʤʝʪʨʦʤ ï 21 ʽ 22 % ʘʙʦ 0,3 ʤʤ ʜʣʷ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ. ɺʽʜʤʽʯʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʚʠʩʦʪʠ 

ʽ ʜʽʘʤʝʪʨʘ ʩʽʷʥʮʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʝʤ. 

ʄʘʩʘ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ (ʩʪʦʚʙʫʨʮʷ+ʭʚʦʾ) ʩʝʨʝʜʥʴʦʛʦ ʦʜʥʦʨʽʯʥʦʛʦ ʩʽʷʥʮʶ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ʽʟ ɿʂʉ ʫ ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ çPartner ʩʪʘʥʜʘʨʪ 35:10:10è ʩʪʘʥʦʚʠʣʘ 1,13 ʛ ʽ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 33 % (ʥʘ 0,28 ʛ), ʘ ʫ ʚʘʨʽʘʥʪʽ çPartner ʩʪʘʥʜʘʨʪ 20:20:20è ï 1,10 ʛ, 

ʱʦ ʻ ʙʽʣʴʰʦʶ ʟʘ ʟʥʘʯʝʥʥʷ ʥʘ ʢʦʥʪʨʦʣʽ ʥʘ 29 % (ʥʘ 0,25 ʛ) (ʨʠʩ.). 

 

ʈʠʩʫʥʦʢ 1 - ʄʘʩʘ ʥʘʜʟʝʤʥʦʾ (ʩʪʦʚʙʫʨʮʷ+ʭʚʦʾ) ʽ ʢʦʨʝʥʝʚʦʾ ʯʘʩʪʠʥ ʩʝʨʝʜʥʴʦʛʦ  

ʦʜʥʦʨʽʯʥʦʛʦ ʩʽʷʥʮʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽʟ ɿʂʉ 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 
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ʄʘʩʘ ʢʦʨʝʥʝʚʦʾ ʯʘʩʪʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʦʜʥʦʨʽʯʥʦʛʦ ʩʽʷʥʮʶ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽʟ ɿʂʉ ʫ 

ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ çPartner ʩʪʘʥʜʘʨʪ 35:10:10è ʩʪʘʥʦʚʠʣʘ 0,62 ʛ ʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʢʦʥʪʨʦʣʴ ʥʘ 

59 % (ʥʘ 0,23 ʛ), ʘ ʫ ʚʘʨʽʘʥʪʽ çPartner ʩʪʘʥʜʘʨʪ 20:20:20è ï 0,60 ʛ, ʱʦ ʻ ʙʽʣʴʰʦʶ ʟʘ ʟʥʘʯʝʥʥʷ ʥʘ 

ʢʦʥʪʨʦʣʽ ʥʘ 54 % (ʥʘ 0,21 ʛ). 

ɿʘʛʘʣʴʥʘ ʤʘʩʘ ʩʝʨʝʜʥʴʦʛʦ ʦʜʥʦʨʽʯʥʦʛʦ ʩʽʷʥʮʶ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽʟ ɿʂʉ ʫ ʜʦʩʣʽʜʥʦʤʫ 

ʚʘʨʽʘʥʪʽ çPartner ʩʪʘʥʜʘʨʪ 35:10:10è ʩʪʘʥʦʚʠʣʘ 1,75 ʛ, ʫ ʚʘʨʽʘʥʪʽ çPartner ʩʪʘʥʜʘʨʪ 20:20:20è ï 

1,70 ʛ, ʘ ʥʘ ʢʦʥʪʨʦʣʽ ï 1,24 ʛ ʘʙʦ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 41 ʽ 37 % ʤʝʥʰʝ. 

ɿʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩ ʢʦʨʝʥʝʚʦʾ ʪʘ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥ ʩʽʷʥʮʽʚ ʫ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ 

ʚʘʨʽʘʥʪʘʭ ʩʪʘʥʦʚʠʣʦ 0,55, ʪʦʜʽ ʷʢ ʥʘ ʢʦʥʪʨʦʣʽ ʙʫʣʦ ʜʝʱʦ ʤʝʥʰʠʤ ï 0,46. ɹʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩ ʢʦʨʝʥʝʚʦʾ ʪʘ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥ ʩʽʷʥʮʽʚ ʫ ʦʙʦʭ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʢʦʥʪʨʦʣʝʤ ʟʘʙʝʟʧʝʯʠʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʩʦʢʫ ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ 

ʨʽʩʪ ʩʘʜʞʘʥʮʽʚ ʥʘ ʣʽʩʦʢʫʣʴʪʫʨʥʽʡ ʧʣʦʱʽ. ʎʝ ʧʨʠʧʫʱʝʥʥʷ ʟʨʦʙʣʝʥʦ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ, ʦʪʨʠʤʘʥʠʭ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ [1ï3]. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʤʽʯʝʥʦ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʜʦʙʨʠʚʘ çPartner 

ʩʪʘʥʜʘʨʪè (ʰʣʷʭʦʤ ʢʦʨʝʥʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ) ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ʽʟ ɿʂʉ. ɺʠʨʦʱʝʥʠʤ ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʫ 

ʃʠʧʝʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ɼʇ çʍʘʨʢʽʚʩʴʢʘ ʃʅɼʉè ʥʘ ʩʚʽʞʦʤʫ ʟʨʫʙʽ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʜʫʙʦʚʦ-

ʩʦʩʥʦʚʦʛʦ ʩʫʙʦʨʫ ʚʦʩʝʥʠ 2020 ʨ. ʇʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʦʜʥʦʨʽʯʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʩʪʚʦʨʝʥʠʭ 

ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʙʨʠʚʘ çPartner ʩʪʘʥʜʘʨʪè ʙʫʣʘ ʜʝʱʦ ʚʠʱʦʶ (91 ʽ 

92 % ʚʽʜʧʦʚʽʜʥʦ ʫ ʚʘʨʽʘʥʪʘʭ çPartner ʩʪʘʥʜʘʨʪ 35:10:10è ʽ çPartner ʩʪʘʥʜʘʨʪ 20:20:20è) 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (84 %) ς ʣʽʩʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʩʪʚʦʨʝʥʠʭ ʩʘʜʠʚʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʽʟ ɿʂʉ, ʚʠʨʦʱʝʥʠʤ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚʘ. 

ʅʘʞʘʣʴ, ʯʝʨʝʟ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʧʦʜʘʣʴʰʽ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʦʙʤʽʨʠ ʜʦʩʣʽʜʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ 

ʥʝ ʧʨʦʚʦʜʠʣʠ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʫ ʧʦʜʘʣʴʰʦʤʫ ʻ ʧʨʦʜʦʚʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʩʧʦʩʦʙʽʚ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʦʩʪʫ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʽʟ ɿʂʉ, ʰʣʷʭʦʤ 

ʧʽʜʞʠʚʣʝʥʥʷ ʨʽʟʥʠʤʠ ʜʦʙʨʠʚʘʤʠ, ʟʦʢʨʝʤʘ ʡ ʢʦʤʧʣʝʢʩʥʠʤʠ, ʪʘ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ 

ʪʘʢʠʤ ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ. 
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ʇɽʈʉʇɽʂʊʀɺʅɽ ʄʆɼɽʃʖɺɸʅʅʗ  

ʋʇʈɸɺʃɯʅʉʔʂʀʍ ʉʀʉʊɽʄ ʊɸ ɽʂʆʅʆʄɯʂʀ 

 

ɼʘʥʠʯ ʅʽʢʦʣʴ 

ʩʪʫʜʝʥʪʢʘ ʜʨʫʛʦʛʦ ʢʫʨʩʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 072 ʌʽʥʘʥʩʠ, ʙʘʥʢʽʚʩʴʢʘ ʩʧʨʘʚʘ ʪʘ ʩʪʨʘʭʫʚʘʥʥʷ  

ɺʉʇ çɺʠʥʦʛʨʘʜʽʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʄʫʢʘʯʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè 

masagemba@gmail.com 2 

 

ɸʥʦʪʘʮʽʷ. ʋ ʮʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʥʦʤʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʚʠʜʽʣʝʥʽ ʪʘ ʜʦʩʣʽʜʞʝʥʽ. ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʦʥ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʩʪʫ ʪʘ ʟʦʥ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʠʪʢʦʚʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʜʝʣʴ, ʤʦʜʝʣʶʚʘʥʥʷ, ʦʙôʻʢʪ ʤʦʜʝʣʶʚʘʥʥʷ, ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ, ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʤʦʜʝʣʽ. 

Anatocia. The article proposed methodological approaches to the modeling of the 

management system of the economic development of the enterprise. Seen main elements that influence 

on such development. The zone of economic development and the zone of loss of information-

management development have been established. 

Keywords: model, modeling, modeling object, economic-mathematical modeling, 

management system, economic development, synergy, optimization models. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɽʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʥʘʫʢʦʶ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʢʦʥʦʤʽʩʪʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʄʦʜʝʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʝ 

ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʩʠʩʪʝʤ. ɯ ʮʝ ʻ ʥʝʦʙʭʽʜʥʝ ʜʣʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ɼʣʷ ʝʢʦʥʦʤʽʢʠ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʥʘʡʙʽʣʴʰʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʤʝʥʝʜʞʝʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʡʤʘʪʠ ʡʦʤʫ ʢʨʘʱʽ ʨʽʰʝʥʥʷ. 

ɼʘʥʽ ʧʨʦʮʝʩʠ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʝʥʝʜʞʝʨʽʚ ʪʘ 

ʜʠʨʝʢʪʦʨʽʚ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʘʜʝʢʚʘʪʥʽ ʨʽʰʝʥʥʷ, ʘ ʚʩʽ ʫʯʘʩʥʠʢʠ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʣʠʰʝ 

ʜʦʧʦʤʘʛʘʶʪʴ  ʚ ʮʽʡ ʜʽʷʣʴʥʦʩʪʽ [2, ʩ. 4]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʧʦʥʷʪʴ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʝʢʦʥʦʤʽʢʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʊʘʢʦʞ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʡʦʛʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ 

ʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʘʜʘʻʪʴʩʷ ʦʧʠʩ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʫ 

ʾʭ ʩʪʚʦʨʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

                                                           
2 ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʝʤʙʘ ʄʘʨʽʷ, ʚʠʢʣʘʜʘʯ-ʤʝʪʦʜʠʩʪ ɺʉʇ çɺʌʂ ʄɼʋè 
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ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʽ ʦʭʦʧʣʶʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʬʝʨʠ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʚʠʚʘʣʘʩʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʩʪʘʚʰʠ ʚʘʞʣʠʚʠʤ ʤʝʪʦʜʦʤ 

ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ.  

ʉʫʯʘʩʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʩʠʩʪʝʤʠ ʻ ʩʢʣʘʜʥʠʤʠ, ʚʢʣʶʯʘʶʯʠ ʜʝʩʷʪʢʠ ʪʘ ʪʠʩʷʯʽ 

ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ. ʋʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʩʪʝʤʠ, ʦʙ'ʻʢʪʘ, ʷʚʠʱʘ ʘʙʦ ʧʨʦʮʝʩʫ. ʉʴʦʛʦʜʥʽ ʝʢʦʥʦʤʽʯʥʝ ʪʘ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʫʩʧʽʣʴʩʪʚʦ, ʱʦ ʧʝʨʝʞʠʚʘʻ ʟʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ. 

ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʘʥʘʣʦʛʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʧʨʝʜʤʝʪ ʯʝʨʝʟ 

ʨʦʟʛʣʷʜ ʧʦʜʽʙʥʦʛʦ ʪʘ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʛʦ ʧʨʝʜʤʝʪʘ.  

ʊʝʨʤʽʥ "ʤʦʜʝʣʴ" ʤʘʻ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʠʨʦʢʦ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʣʦʛʽʯʥʠʡ ʘʙʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʬʫʥʢʮʽʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙ'ʻʢʪʫ ʘʙʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʧʽʜʣʷʛʘʻ ʤʦʜʝʣʶʚʘʥʥʶ. ɺʦʥʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ ʘʙʦ ʾʾ ʦʢʨʝʤʠʡ ʝʣʝʤʝʥʪ. 

ʄʦʜʝʣʴ - ʮʝ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʘʙʦ ʤʘʪʝʨʽʘʣʴʥʠʡ ʦʙ'ʻʢʪ, ʷʢʠʡ ʟʘʤʽʥʶʻ ʦʨʠʛʽʥʘʣ ʟʛʽʜʥʦ ʟ 

ʦʙʨʘʥʦʶ ʩʠʩʪʝʤʦʶ ʛʽʧʦʪʝʟ ʽ ʚʽʜʦʙʨʘʞʘʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʜʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʡʦʛʦ 

ʤʝʪʠ ʨʠʩʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʠʛʽʥʘʣʫ. 

ʅʝʧʨʘʚʠʣʴʥʠʤ ʻ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʯʠʤ ʪʦʯʥʽʰʝ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʣʴʥʠʡ ʦʙ'ʻʢʪ, ʪʠʤ 

ʢʨʘʝɦ ʚʦʥʘ. ʂʨʠʪʝʨʽʻʤ ʢʦʨʠʩʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʤʦʜʝʣʽ ʻ ʥʝ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ 

ʨʝʘʣʴʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʧʨʦʮʝʩʘʤ, ʘʣʝ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʪʦʯʥʠʤʠ ʻ ʧʨʦʛʥʦʟʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʾʾ 

ʜʦʧʦʤʦʛʦʶ, ʱʦʜʦ ʨʝʘʣʴʥʠʭ ʧʦʜʽʡ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʤʦʜʝʣʴ ʻ ʣʦʛʽʯʥʠʤ ʘʙʦ ʤʘʪʝʤʘʪʠʯʥʠʤ ʦʧʠʩʦʤ ʢʦʤʧʦʥʝʥʪʽʚ ʽ 

ʬʫʥʢʮʽʡ, ʱʦ ʚʽʜʪʚʦʨʶʶʪʴ ʢʣʶʯʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙ'ʻʢʪʫ ʘʙʦ ʧʨʦʮʝʩʫ, ʱʦ ʧʽʜʣʷʛʘʻ 

ʤʦʜʝʣʶʚʘʥʥʶ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ ʘʙʦ ʾʾ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ. 

ʄʦʜʝʣʴ ʻ ʦʙ'ʻʢʪʦʤ, ʷʢʠʡ ʟʘʤʽʥʶʻ ʦʨʠʛʽʥʘʣ ʟʛʽʜʥʦ ʟ ʦʙʨʘʥʦʶ ʩʠʩʪʝʤʦʶ ʛʽʧʦʪʝʟ ʽ 

ʚʽʜʦʙʨʘʞʘʻ ʥʘʡʚʘʞʣʠʚʽʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʠʛʽʥʘʣʫ ʜʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʡʦʛʦ ʮʽʣʝʡ. 

ʇʦʤʠʣʢʦʚʦʶ ʻ ʜʫʤʢʘ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʤʦʜʝʣʴ ʧʦʜʽʙʥʘ ʜʦ ʨʝʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ, ʪʠʤ ʢʨʘʱʝ. 

ʂʨʠʪʝʨʽʻʤ ʢʦʨʠʩʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʾ ʤʦʜʝʣʽ ʻ ʥʝ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʘʣʴʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʧʨʦʮʝʩʘʤ, 

ʘ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʱʦʜʦ ʨʝʘʣʴʥʠʭ ʧʦʜʽʡ. 

ʆʪʞʝ, ʤʦʜʝʣʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʘʪʥʶ ʧʨʦʩʪʦʪʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʩʰʪʘʙʫ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿ ʧʦʷʚʦʶ ʢʦʤʧ'ʶʪʝʨʽʚ ʟʨʦʙʣʝʥʦ ʯʠʩʣʝʥʥʽ ʩʧʨʦʙʠ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʽʥʦʜʽ ʟ ʫʩʧʽʭʦʤ 
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ʂʦʞʥʘ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʛʦ ʷʚʠʱʘ ʚʢʣʶʯʘʻ ʦʙ'ʻʢʪ ʤʦʜʝʣʶʚʘʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʦʧʠʩ 

ʦʙ'ʻʢʪʘ, ʤʝʪʫ ʤʦʜʝʣʽ, ʧʨʠʥʮʠʧʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ, ʷʢʠʤʠ 

ʫʪʦʯʥʶʶʪʴʩʷ ʪʘ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ. 

ʆʙ'ʻʢʪʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʴʥʘ ʙʽʟʥʝʩ-ʩʠʩʪʝʤʘ ʘʙʦ ʦʜʠʥ ʯʠ ʢʽʣʴʢʘ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʮʽʡ ʩʠʩʪʝʤʽ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʠʪʠ ʥʘʟʚʫ 

ʦʙ'ʻʢʪʘ, ʘʣʝ ʡ ʦʧʠʩʘʪʠ ʡʦʛʦ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʯʠ ʩʫʪʪʻʚʽ ʘʩʧʝʢʪʠ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʟʦʚʥʽʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ. 

ʄʦʜʝʣʽ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʦʙ'ʻʢʪ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ, ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʨʽʟʥʽ [1, ʩ.162].  

ʄʦʜʝʣʶʚʘʥʥʷ - ʮʝ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ, ʚʠʚʯʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʝʡ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʟʥʘʥʥʷ. ʆʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʪʝ, ʱʦ ʚʦʥʦ ʻ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʧʽʟʥʘʥʥʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ. 

ʇʦʟʠʪʠʚʥʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ 

ʚʢʣʶʯʘʶʪʴ: 

 ˪ ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʤʝʪʦʶ. 

 ˪ ʐʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʾʭ ʝʣʝʤʝʥʪʘʤʠ ʤʦʞʥʘ 

ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ ʫ ʧʨʠʡʥʷʪʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʚʠʷʚʠʪʠ ʥʦʚʽ ʷʢʽʩʥʽ ʘʩʧʝʢʪʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʙʫʣʠ ʫʚʘʞʥʦ ʨʦʟʛʣʷʥʫʪʽ. 

 ˪ ʇʦʢʨʘʱʠʪʠ ʨʦʟʫʤʽʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʜʦʧʦʤʦʛʪʠ ʫ ʨʦʟʨʦʙʮʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʨʽʰʝʥʴ, ʩʧʨʦʩʪʠʪʠ ʾʭ ʧʝʨʝʚʽʨʢʫ ʪʘ ʧʦʣʝʛʰʠʪʠ ʦʮʽʥʢʫ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ ʧʦʚʝʜʽʥʢʠ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʝ: 

 ˪ ʅʝʜʦʩʪʘʪʥʷ ʨʦʟʨʦʙʣʝʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʪʝʦʨʽʾ ʦʮʽʥʶʚʘʥʥʷ, 

ʷʢʘ ʻ ʦʩʥʦʚʦʶ ʾʭ ʩʪʚʦʨʝʥʥʷ. 

 ˪ ʆʙʤʝʞʝʥʘ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʝʡ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʘʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʜʘʥʠʭ ʽ ʥʝʧʦʚʥʦʪʘ ʪʝʦʨʽʾ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʽʡʩʥʦʩʪʽ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʜʝʬʽʮʠʪʦʤ ʜʘʥʠʭ, ʘʣʝ ʡ ʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʪʝʦʨʽʡ. 

ʆʜʥʘʢ ʧʝʨʝʚʘʛʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʾʭ ʥʝʜʦʣʽʢʘʤʠ, ʽ ʟ ʧʣʠʥʦʤ ʯʘʩʫ 

ʾʭ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʪʘʻ ʙʽʣʴʰ ʚʜʦʩʢʦʥʘʣʝʥʠʤ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʜʣʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ: 

 ˪ ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ: ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʦʧʪʠʤʽʟʘʮʽʾ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʦʭʦʧʣʶʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʬʝʨ, ʚʢʣʶʯʘʶʯʠ ʚʠʨʦʙʥʠʮʪʚʦ, 

ʬʽʥʘʥʩʠ, ʣʦʛʽʩʪʠʢʫ ʪʘ ʽʥʰʽ. 
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 ˪ ʆʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. 

 ˪ ɸʥʘʣʽʟʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ ʢʦʤʧʝʪʝʥʮʽʡ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

 ˪ ɺʠʨʦʙʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʫ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

 ˪ ʈʦʟʨʘʭʫʥʢʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʽʥʥʷ. 

 ˪ ʈʦʟʨʘʭʫʥʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʋ ʩʫʯʘʩʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʦʜʝʣʽ ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʦʤ. ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʩʬʝʨʘʭ: 

 ˪ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ; 

 ˪ ʫʧʨʘʚʣʽʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʤ ʧʦʩʪʘʯʘʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ; 

 ˪ ʫʧʨʘʚʣʽʥʥʷ ʟʙʫʪʦʤ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ; 

 ˪ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʦʶ ʛʦʪʦʚʥʽʩʪʶ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʫʪʥʽʩʪʴ ʤʦʜʝʣʽ ʧʝʨʝʚʘʞʥʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʠʙʦʨʽ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʘ ʧʨʦʮʝʜʫʨ ʽ ʨʝʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ ʻ ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ 

ʢʝʨʽʚʥʠʢʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʋʟʘʛʘʣʴʥʶʶʯʠ ʚʠʩʥʦʚʢʠ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʩʧʽʰʥʽʩʪʴ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʣʷʛʘʻ ʫ ʟʜʘʪʥʦʩʪʽ ʧʦʻʜʥʘʪʠ ʢʦʤʧʘʢʪʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʦʧʠʩ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʚʽʜʪʚʦʨʝʥʥʷ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʨʝʘʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʪʘ ʛʽʧʦʪʝʟ.  

ʑʦʙ ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʤʦʜʝʣʶʚʘʥʥʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʝʦʙʭʽʜʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʦʩʪʦʚʽʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʚʘʪʠ ʦʙôʻʢʪ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʘ ʥʘʜʘʚʘʪʠ ʜʘʥʽ ʧʨʦ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. ʇʦʨʷʜ 

ʟ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʦʧʠʩʦʤ, ʚʘʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʩʭʝʤʫ, ʱʦʙ ʥʘʦʯʥʦ ʚʽʜʦʙʨʘʞʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʘ. 

ɿʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ ʥʘʩʪʫʧʥʽ: 

 ˪ ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩʥʦ 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ. 

 ˪ ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʤʝʪʦʜʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʝʢʦʥʦʤʽʯʥʫ 
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ʤʝʪʨʦʣʦʛʽʶ, ʷʢʘ ʚʢʣʶʯʘʪʠʤʝ ʰʢʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʩʬʝʨ. 

 ˪ ʇʦʢʘʟʥʠʢʠ ʤʦʜʝʣʝʡ ʪʘ ʰʢʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʛʘʣʫʟʽ. 

 ˪ ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʜʝʣʴ ʩʣʽʜ ʜʦʧʦʚʥʠʪʠ ʨʦʟʛʣʷʜʦʤ ʯʘʩʦʚʦʛʦ ʬʘʢʪʦʨʘ. 

ɺ ʮʽʣʦʤʫ, ʧʝʨʩʧʝʢʪʠʚʠ ʤʦʜʝʣʶʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʩʠʩʪʝʤ ʪʘ ʝʢʦʥʦʤʽʢʠ ʚʝʣʠʢʽ, ʽ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʮʽʻʾ ʛʘʣʫʟʽ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʤʠ ʩʬʝʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ. 
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Abstract. In this study, we investigated the impact of varying sample pool sizes on fungal 

diversity estimation in pine and oak forests in Ukraine. Through soil sampling and molecular 

analysis, we explored fungal richness and composition across different sample pooling scenarios. 

Results revealed a significant influence of sample pool size on fungal richness across all forest types, 

with a positive species/area relationship observed. Notably, the optimal sample pool size differed 

between pine and oak stands, with 12-16 samples deemed sufficient for monospecific stands. These 

findings offer valuable insights into effective soil sampling strategies for characterizing diverse forest 

ecosystems. Further research is warranted to validate these findings across different ecosystems and 

geographical regions. 

Keywords: clearcut, silviculture, ectomycorrhizal fungal communities, diversity, DNA 

metabarcoding, sample pooling. 

 

ɸʥʦʪʘʮʽʷ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʚʠʚʯʘʣʠ ʚʧʣʠʚ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ ʟʨʘʟʢʽʚ ʥʘ ʦʮʽʥʶʚʘʥʥʷ 

ʛʨʠʙʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ʩʦʩʥʦʚʠʭ ʪʘ ʜʫʙʦʚʠʭ ʣʽʩʘʭ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ 

ʨʫʙʦʢ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʜʙʦʨʫ ˇʨʫʥʪʫ ʥʘ 

ʨʘʥʜʦʤʥʠʭ ʜʽʣʷʥʢʘʭ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʤʧʣʝʢʩʥʠʭ ʟʨʘʟʢʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʩʢʣʘʜʫ ʛʨʠʙʽʚ ʫ ʨʽʟʥʠʭ ʧʫʣʘʭ ʟʨʘʟʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ ʥʘ ʛʨʠʙʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʫ ʚʩʽʭ ʪʠʧʘʭ ʣʽʩʫ, ʟ ʧʦʟʠʪʠʚʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʚʠʜ ʽ 

ʧʣʦʱʘ. ɹʽʣʴʰ ʪʦʛʦ, ʦʧʪʠʤʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʙʽʨʢʠ ʚʽʜʨʽʟʥʷʚʩʷ ʤʽʞ ʩʦʩʥʦʚʠʤʠ ʪʘ ʜʫʙʦʚʠʤʠ 

ʥʘʩʘʜʞʝʥʥʷʤʠ, ʽ ʜʣʷ ʤʦʥʦʩʧʝʮʠʬʽʯʥʠʭ ʜʽʣʷʥʦʢ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʫʣʫ ʟ 12-16 ʟʨʘʟʢʽʚ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʝʪʦʜʠʢʠ ʚʽʜʙʦʨʫ 

ʟʨʘʟʢʽʚ ˇʨʫʥʪʫ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ 

ʪʝʭʥʦʣʦʛʽʾ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʨʽʟʥʦʤʘʥʽʪʪʷ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ.  
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʫʮʽʣʴʥʘ ʨʫʙʢʘ, ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʝʢʪʦʤʽʢʦʨʠʟʥʽ ʛʨʠʙʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ɼʅʂ ʤʝʪʘʙʘʨʢʦʜʫʚʘʥʥʷ, ʦʙ'ʻʜʥʘʥʥʷ ʧʨʦʙ. 

 

Introduction . Fungi play a pivotal role in driving fundamental ecosystem processes, 

including soil carbon cycling and mineral nutrition of plants [1]. Given the vast diversity of fungi and 

their crucial functions as decomposers, mutualists, or pathogens of plants and, characterizing fungal 

communities has become essential for unraveling soil microbial community dynamics and associated 

ecological processes [2]. High-throughput sequencing (HTS) methods have emerged as powerful 

tools for quantifying fungal diversity in soils, offering new insights into fungal ecology in forest 

ecosystems [3]. Numerous studies have delineated laboratory and provided guidance on multiple 

bioinformatic and taxonomic identification pipelines for preparing and assessing high-throughput 

sequencing data [4]. However, despite some attempts to optimize sampling protocols in high-

throughput sequencing studies, optimal sampling protocols for studying fungal diversity and 

composition in forest soils are still lacking. 

Every year, millions of hectares of ectomycorrhizal (ECM) forests worldwide undergo 

harvesting. Moreover, clearcut logging, also known as clear felling, entails the complete removal of 

all trees within an area. In many countries, the majority of clearcut areas undergo natural regeneration 

from the seed bank, while in Ukraine substantial portions are replanted with seedlings from forest 

nurseries due to the poor forest condition for natural regeneration. These seedlings may often consist 

almost of the same species previously present on the site. Prior to planting, burning logging residues 

after clear cut together with mechanical site preparation may remove or displace organic soil horizons. 

Therefore, clearcut logging and subsequent site preparation alter the environment for ECM and other 

fungi, leading us to anticipate differences in colonization or fungal species composition between 

seedlings in clearcuts and those in forests. Previous reviews on the importance of ectomycorrhizas in 

silviculture have often focused on ECM fungal inoculation in nurseries [5], although recent reviews 

have discussed the rapid expansion of knowledge on ECM fungal communities through molecular 

techniques and detailed morphological studies of ectomycorrhizas, they have primarily concentrated 

on undisturbed systems [2,4]. Because ECM fungi vary in important aspects such as nutrient 

accessibility, microsite preference, root colonization patterns, understanding the impact of silviculture 

practices on different ECM fungi is essential [2,4].  

Understanding the structure of fungal communities in the temperate forests is crucial due to 

their potential role in tree resistance against drought and other forest disturbance [6,7]. For example, 

Casta¶o et al. (2018) investigated the seasonal dynamics of these communities and their response to 

changing moisture and temperature but lacked an optimal sampling scheme to adequately capture soil 

fungal diversity [8]. Therefore, evaluating the optimal sample pooling size in ecosystems is essential, 
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as it could impact observed diversity and community composition, potentially hindering our 

understanding of nutrient cycling and resistance against drought in these ecosystems. Most 

methodological studies have focused on boreal ecosystems, but soil fungal communities in temperate 

forests differ significantly [7,9]. For example, temperate communities are often dominated by short 

exploration type ectomycorrhizal species, contrasting with the dominance of medium-fringe or long 

exploration types in boreal ecosystems [10,11]. Given these differences in fungal exploration types, 

varying sampling approaches may be required. 

Accurate assessment of fungal diversity using HTS methods necessitates an efficient sampling 

strategy due to species soil-area relationships and the soil matrix complexity. Fungal communities 

exhibit patchy distribution in forest soils, with individual genets spanning distances ranging from less 

than one meter to several meters [2]. Therefore, subsampling large soil volumes to a few grams is 

common practice in fungal ecology studies [11]. Pooled samples are often used before or after DNA 

extraction to account for patchiness. However, the impact of varying sampling volumes and numbers 

on soil fungal diversity and community composition in forests remains untested. 

In this study, we aim to determine the optimal sample size pointing out the minimum number 

of pooled samples required to achieve a diversity plateau, for different forest types in the temperate 

region. This will enable us to obtain reliable diversity and compositional values for ecological 

analyses in forest ecosystems with appropriate sampling efforts. 

Materials and methods. Fungal diversity and community structure in forests are known to 

be influenced by dominant tree species. Therefore, we conducted our study across two targeted forest 

types: (i) conifer stands dominated by the widely distributed Pinus sylvestris, (ii) broadleaf stands 

dominated by the Pedunculate oak Quercus robur. These species possess different root systems 

occupying different soil layers and exhibit different leaf traits, resulting in distinct fungal 

communities.  

Thus, we anticipate different optimal sample pool sizes for each forest type. Based on these 

issues, we suggested that fungal diversity will increase in pools with more soil samples until reaching 

an optimal pooling size when the plateau is reached, enable us capturing both abundant species and 

those distributed in a patchy manner.  

Field data were obtained in 2021in the forests in the north-eastern part of Ukraine (Kharkiv 

region, forest branch ñZhovtneve lisove hospodarstvoò). The monitoring plots (MP) were established 

in 10ï17-year-old oak stands of vegetative origin and 50ï80% of pedunculate oak (Quercus robur 

L.) in the composition as well as in 8-15-year-old pine stands and 70ï90% of Scots pine (Pinus 

sylvestris L.) in the composition. Both forest plantations were established after clear cut. 

In this study, we collected 20 soil samples randomly from 3 MPs in oak stands and 3 MPs in 

pine stands in October 2021 using a drillable cylinder bore, resulting in 60 soil samples per forest 
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type and 120 in total. Forest litter, small branches, needles and leaves were excluded from all samples, 

while humus and mineral soil were sampled together. The samples were freeze-dried at ī85ÁC for 

72 h using a ScanVac freeze drier (Labogene, Lillerßd, Denmark). Lyophilised samples were 

manually pooled to create five mixed samples representing a gradient of increasing sample mixing: 

pools of 4, 8, 12, 16 and 20 samples. The samples were labeled with the corresponding forest type (P 

ð Pinus, P1, P2, P3, P4, AND P5; Q ð Quercus, Q1, Q2, Q3, Q4, Q5), followed by the number of 

soil samples pooled in each case, 4, 8, 12, 16 and 20 samples respectively.  

Fungal community analyses. From each of the five mixed samples, 700 mg of homogenized 

powder for fungal DNA extraction were used. The extraction and purification procedure followed the 

protocols of the NucleoSpinÈ Soil kit (MACHEREY-NAGEL, Germany). DNA quantification and 

quality control of the DNA samples were analyzed spectrophotometrically with a NanoDropÊ One 

spectrophotometer (Thermo Scientific, Rodchester, NY, USA) and adjusted to 10 ng/ɛL.  

Amplification of each sample was carried out using gITS7 and ITS4 primers targeting the 

fungal ITS2 region. PCR cycling conditions were optimized for each sample, with most samples 

amplified at 25ï26 cycles. PCR mixtures consisted of 1Ĭ buffer, 200 ɛM of each nucleotide, 2.8 mM 

MgCl2, primers at 600 nM (gITS7) and 400 nM (ITS4), and 0.025 U ɛlī1 polymerase (DreamTaq 

Green, Thermo Scientific, USA). Cycling conditions were: 5 min at 95 ÁC, followed 30 s at 95 ÁC, 

30 s at 56 ÁC, 30 s at 72 ÁC, and a final extension at 72 ÁC for 7 min. Amplicons were purified using 

the NucleoMagÈ NGS Clean-up and Size Select (MACHEREY-NAGEL GmbH and Co) and 

quantified with a Qubit fluorometer (Life Technologies, Carlsbad, CA, USA). Equal amounts of DNA 

from each sample were pooled before sequencing on an Illumina MiSec. Sequences were quality 

filtered and clustered using the SCATA pipeline (https://scata.mykopat.slu.se/). Sequences were 

quality filtered removing data with low amplicon quality, global singletons and putative chimera 

sequences. Taxonomic identifications were confirmed using BLAST based on >99% similarity with 

database references, or genus >97%, family on >95%, order on >93% and phylum on >90% 

similarity. 

Statistical analyses were implemented in R software environment (version 3.6.0, R 

Development Core Team, 2019), using the iNEXT package for fungal diversity analyses, the vegan 

package for the multivariate analyses, and adespatial package was used for diversity analyses.  

Results and Discussion. The total species richness at the sample is determined by prediction 

as it is highly dependent on the number of samples and patches sampled. To calculate this, species 

accumulation curves were derived for each sample within each forest type using the Mao Tau 

estimation and a best-fit curve (generally a semi-log or log-log function) was obtained. Although few 

species accumulation curves reached an asymptote, the species richness predicted to be obtained with 

2500 OTUs were selected (Fig. 1). OTU is Operational Taxonomic Unit, and it represents an 

https://scata.mykopat.slu.se/
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operational definition of a taxon, in contrast with a more classical taxonomic definition, normally 

based on morphology or physiology. A typical OTU for fungi is defined as those organisms with a 

sequence  

similarity percentage of 98% or higher of a phylogenetic gene marker. In summary, we might interpret 

each OTU as a fungal species, although there are exceptions to this rule (i.e. within an OTU you can 

have multiple fungal species). 

 

Figure 1 ï Species rarefaction curve showing observed species richness in pooled samples taken from the all sites at the 

different forest type: pine (P1 - 4 samples, P2 - 8 samples, P3 - 12 samples, P4 - 16 samples, P5 - 20 samples) and oak (Q1 - 4 

samples, Q2 - 8 samples, Q3 - 12 samples, Q4 - 16 samples, Q5 - 20 samples) stands. OTU - Operational Taxonomic Unit 

Source: results of own research of authors 

 

However, no distinct disparities in Shannon fungal diversity indexes were observed across 

sample pools due to overlapping extrapolated confidence intervals (data not shown). For instance, in 

pine stands, significant differences were noted between sample pools (Fig. 1), with the lowest richness 

observed in P1 and the highest in P5. Similarly, in oak stands, significant diversity variations were 

observed among sample pools (Fig. 1), with Q2 richness values closely resembling those of Q3 and 

P4. Notably, pooling from 8 to 16 samples yielded similar richness values (p < 0.01), nevertheless, 

the differences in life history strategies of ECM fungi that they represent will influence the ability of 

ECM fungi to disperse and re-establish after logging.  

We recognize the pivotal role of soil inoculum levels in influencing colonization, supported 

by studies demonstrating reduced colonization when forest soils are blended with sterile soil in pot 

experiments. However, the extent to which the decrease in ECM fungal inoculum in clearcuts impacts 

root colonization remains uncertain. Additionally, increasing the number of sample pools is 

anticipated to better characterize dominant communities at the plot level, while pooling fewer samples 

may elevate soil fungal ɓ-diversity due to the heightened likelihood of capturing patchier 

communities. 
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In terms of arising issues, we tried to determine the effect of sample pooling on fungal ɓ-

diversity and species composition. Across pine and oak stands, ɓ-diversity values varied among 

sample pools, F = 9.67, p < 0.01 and F = 11.39, p < 0.01 respectively. In pine stands, ɓ-diversity 

peaked in sample pools P1 and P4 (F = 9.21, p < 0.01), steadily declining with increasing sample 

pools without significant differences (Fig. 2a). Conversely, in oak stands, ɓ-diversity was 

significantly lower in Q1 pools (F = 18.12, p < 0.01) compared to other sample pools which are 

steadily declining with increasing sample pools without significant differences (Fig. 2b). However, 

ɓ-diversity values between larger pools other than Q1 were not significantly different (p > 0.05). 

 

 

 

a)                                                                                    b) 

Figure 2 ï Beta diversity box-plot interpretation: a) pine (P1 - 4 samples, P2 - 8 samples, P3 - 12 samples, P4 - 16 samples, P5 

- 20 samples) and b) oak (Q1 - 4 samples, Q2 - 8 samples, Q3 - 12 samples, Q4 - 16 samples, Q5 - 20 samples) stands.  

Source: results of own research of authors. 

 

Our findings confirm that increasing the number of sample pools yields a positive species and 

area across all forest types examined. These richness trends align with previous studies conducted in 

boreal and temperate forest sites, which also found a positive relationship between fungal diversity 

and increasing soil sample size [7,12,13]. This suggests that comparing richness between studies may 

be unreliable if different sampling strategies are employed, even when using the same laboratory 

protocols [8,14]. These results hold significance not only for studies targeting total diversity (i.e., 

biodiversity monitoring) but also when focusing on rare species. Although the DNA extraction step 

represents a potential source of bias in community composition, efforts were made to minimize biases 

by reducing the number of PCR cycles and employing an optimized protocol for fungal 

metabarcoding [6,11]. As sequencing may influence diversity, our sequencing depth adequately 

captured similar coverage of fungal diversities within the community, as indicated by rarefaction 

curves (Fig. 1). 

Introduced fungi have the potential to colonize other trees, often gaining a competitive edge 

over indigenous fungi already present on a root system. Consequently, nursery-grown seedlings 
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planted in clearcuts may initially host a different ECM fungal community compared to naturally 

regenerated seedlings on site. Therefore, ectomycorrhizas formed on pine seedlings might influence 

fungal diversity to compare with oak plantation which were nonmycorrhizal at planting and fungal 

diversity of oak stands were impacted by dominant fungi from the previous stand. 

In this study, we observed a consistent decrease in ɓ-diversity values with an increasing 

number of soil sample pools in both pine and oak stands (Fig. 2). However, it's crucial to note that 

changes in the soil environment are equally influential as changes in inoculum in determining which 

fungi colonize roots in the regenerating stand, probably due to the impact of clear cuts as indicated in 

previous studies. The dominant ECM fungi following clearcutting often disperse primarily from 

spores or propagules rather than living mycorrhizas.  

In summary, the change in the ECM fungal community post-clearcutting tends toward fungi 

better adapted to disperse and survive in the conditions created by clearcut logging. In pure pine and 

oak forests, the results aligned with expected trends, showing a decline in dispersion values as the 

number of sample pools increased. 

Conclusions. In conclusion, our study highlights the critical role of sample pooling size in 

accurately estimating soil fungal diversity in pine and oak forests. We found that increasing the 

number of soil sample pools positively influenced species richness, supporting the species-area 

relationship theory. However, the optimal sample pooling size varied depending on forest type, 

emphasizing the need for tailored sampling strategies. Additionally, while ɓ-diversity values 

decreased with increasing sample pools in pure forests, pool 12-16 samples exhibited more stable ɓ-

diversity regardless of sample size. These findings underscore the complexity of fungal community 

dynamics and the importance of considering forest type-specific factors in ecological studies.  

 

REFERENCES 

1. Nickerson, M.N.; Moore, L.P.; U'Ren, J.M. (2023). The impact of polyphenolic 

compounds on the in vitro growth of oak-associated foliar endophytic and saprotrophic fungi. Fungal 

Ecology, 62, 10, doi:10.1016/j.funeco.2023.101226. 

2. Varenius, K.; Lindahl, B.D.; Dahlberg, A. (2017). Retention of seed trees fails to lifeboat 

ectomycorrhizal fungal diversity in harvested Scots pine forests. Fems Microbiology Ecology, 93, 

doi:10.1093/femsec/fix105. 

3. Hedenec, P.; Zheng, H.F.; Siqueira, D.P.; Lin, Q.; Peng, Y.; Schmidt, I.K.; Froslow, 

T.G.; Kjoller, R.; Rousk, J.; Vesterdal, L. (2023). Tree species traits and mycorrhizal association shape 

soil microbial communities via litter quality and species mediated soil properties. Forest Ecology and 

Management, 527, 15, doi:10.1016/j.foreco.2022.120608. 



138 

 

4. Kyaschenko, J.; Clemmensen, K.E.; Hagenbo, A.; Karltun, E.; Lindahl, B.D. (2017). Shift 

in fungal communities and associated enzyme activities along an age gradient of managed Pinus 

sylvestris stands. Isme Journal, 11, 863-874, doi:10.1038/ismej.2016.184. 

5. Dyshko, V.; Hilszczanska, D.; Davydenko, K.; Matic, S.; Moser, W.K.; Borowik, P.; 

Oszako, T. (2024). An Overview of Mycorrhiza in Pines: Research, Species, and Applications. Plants-

Basel, 13, doi:10.3390/plants13040506. 

6. Kluting, K.; Clemmensen, K.; Jonaitis, S.; Vasaitis, R.; Holmstrºm, S.; Finlay, R.; 

Rosling, A. (2019). Distribution patterns of fungal taxa and inferred functional traits reflect the non-

uniform vertical stratification of soil microhabitats in a coastal pine forest. Fems Microbiology 

Ecology, 95, doi:10.1093/femsec/fiz149. 

7. Twieg, B.D.; Durall, D.M.; Simard, S.W. (2007). Ectomycorrhizal fungal succession in 

mixed temperate forests. New Phytologist, 176, 437-447, doi:10.1111/j.1469-8137.2007.02173.x. 

8. Casta¶o, C.; Lindahl, B.D.; Alday, J.G.; Hagenbo, A.; de Arag·n, J.M.; Parlad®, J.; Pera, 

J.; Bonet, J.A. (2018). Soil microclimate changes affect soil fungal communities in a Mediterranean 

pine forest. New Phytologist, 220, 1211-1221, doi:10.1111/nph.15205. 

9. Vor²skov§, J.; Brabcov§, V.; Cajthaml, T.; Baldrian, P. (2014). Seasonal dynamics of 

fungal communities in a temperate oak forest soil. New Phytologist, 201, 269-278, 

doi:10.1111/nph.12481. 

10. Sterkenburg, E.; Clemmensen, K.E.; Lindahl, B.D.; Dahlberg, A. (2019). The significance 

of retention trees for survival of ectomycorrhizal fungi in clear-cut Scots pine forests. Journal of 

Applied Ecology, 56, 1367-1378, doi:10.1111/1365-2664.13363. 

11. Lindahl, B.D.; Kyaschenko, J.; Varenius, K.; Clemmensen, K.E.; Dahlberg, A.; Karltun, 

E.; Stendahl, J. (2021). A group of ectomycorrhizal fungi restricts organic matter accumulation in 

boreal forest. Ecology Letters, 24, 1341-1351, doi:10.1111/ele.13746. 

12. Wang, Q.G.; Xing, Y.J.; Luo, X.; Liu, G.C.; Yan, G.Y. (2023). Changes in ectomycorrhizal 

and saprophytic fungal communities during a secondary succession of temperate forests. European 

Journal of Forest Research, 142, 1313-1323, doi:10.1007/s10342-023-01591-8. 

13. Griffin, E.A.; Harrison, J.G.; McCormick, M.K.; Burghardt, K.T.; Parker, J.D. (2019). 

Tree Diversity Reduces Fungal Endophyte Richness and Diversity in a Large-Scale Temperate Forest 

Experiment. Diversity-Basel, 11, doi:10.3390/d11120234. 

14. Adamo, I.; Pi¶uela, Y.; Bonet, J.A.; Casta¶o, C.; de Arag·n, J.M.; Parlad®, J.; Pera, J.; 

Alday, J.G. (2021). Sampling forest soils to describe fungal diversity and composition. Which is the 

optimal sampling size in mediterranean pure and mixed pine oak forests? Fungal Biology, 125, 469-

476, doi:10.1016/j.funbio.2021.01.005.  



139 

 

ʄɽʊʆɼʀʏʅɯ ɸʉʇɽʂʊʀ ɺʀɺʏɽʅʅʗ ʇʈʆʎɽʉʋ ʇʈʀʈʆɼʅʆɻʆ ʇʆʅʆɺʃɽʅʅʗ  

ʋ ʉʄɽʈɽʂʆɺʀʍ ʇʈɸʃɯʉɸʍ ʋʂʈɸɰʅʉʔʂʀʍ ʂɸʈʇɸʊ 

 

ɼʝʙʨʠʥʶʢ ɺʘʩʠʣʴ  

ʤʘʛʽʩʪʨʘʥʪ, 22v.debryniuk@nltu.lviv.ua3 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

 

ɸʥʦʪʘʮʽʷ. ʆʙôʻʢʪʠ (ʜʽʣʷʥʢʠ) ʜʦʩʣʽʜʞʝʥʴ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ 

ʅʇʇ çɺʝʨʭʦʚʠʥʩʴʢʠʡè, ʪʝʨʠʪʦʨʽʷ ʷʢʦʛʦ ʻ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʦʶ ʪʘ ʚʘʞʢʦʜʦʩʪʫʧʥʦʶ ʚ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ. ɺ ʷʣʠʥʦʚʠʭ ʧʨʘʣʽʩʘʭ ʟʘʢʣʘʜʝʥʦ ʧôʷʪʴ ʧʨʦʙʥʠʭ ʧʣʦʱ ʧʦ 0,50 ʛʘ ʢʦʞʥʘ. 

ɺ ʾʭ ʤʝʞʘʭ ʟʘʢʣʘʜʝʥʦ 125 ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ (ʧʦ 25 ʥʘ ʢʦʞʥʽʡ ʧʨʦʙʥʽʡ ʧʣʦʱʽ) ʜʣʷ ʦʙʣʽʢʫ 

ʧʽʜʨʦʩʪʫ ʧʽʜ ʥʘʤʝʪʦʤ ʷʣʠʥʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʟʘʢʣʘʜʝʥʦ 375 ʢʨʫʛʦʚʠʭ ʧʨʦʙ (ʧʦ ʪʨʠ ʚ ʤʝʞʘʭ 

ʢʦʞʥʦʾ ʦʙʣʽʢʦʚʦʾ ʧʣʦʱʘʜʢʠ) ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʦʙʣʽʢʫ ʧʽʜʨʦʩʪʫ ʟʘ ʛʨʫʧʘʤʠ ʚʠʩʦʪ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Picea abies (L.) Karst., ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʝʨʝʚʦʩʪʘʥʫ, 

ʦʙʣʽʢʦʚʽ ʧʣʦʱʘʜʢʠ, ʢʨʫʛʦʚʽ ʧʨʦʙʠ, ʢʣʽʤʘʢʩʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʣʽʩʦʟʥʘʚʩʪʚʦ. 

Abstract. The objects (sites) of investigation were located in the forest fund of the 

Verkhovynskyi National Nature Park, the territory of which is the most remote and difficult to access 

in the Ukrainian Carpathians. Five sample plots of 0.50 ha each were laid out in the spruce primeval 

forests. Within their boundaries, 125 tally areas were laid (25 in each sample plot) for accounting 

the young growth under the canopy of the spruce forests. In addition, 375 circular sample plots (three 

within each tally area) were laid for direct accounting of young growth by height groups. 

Key words: Picea abies (L.) Karst., forest-mensurational indicators, tally areas, circular 

samples, climax communities, forest science.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʚ ʧʨʘʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, 

ʩʬʦʨʤʦʚʘʥʠʭ ʷʣʠʥʦʶ ʻʚʨʦʧʝʡʩʴʢʦʶ ʘʙʦ ʩʤʝʨʝʢʦʶ (Picea abies (L.) Karst.) ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥʥʠʭ ʫʤʦʚ 

ʜʦʚʢʽʣʣʷ. ʇʨʘʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʜʘʪʥʠʤʠ ʜʦ ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ, ʪʦʤʫ ʚʠʚʯʝʥʥʷ 

ʩʪʘʥʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʽʜʨʦʩʪʫ ʚ ʥʠʭ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʟ ʧʦʛʣʷʜʫ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʾ ʤʝʭʘʥʽʟʤʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʽ ʚʽʜʧʨʘʮʴʦʚʫʚʘʣʠʩʷ ʧʨʠʨʦʜʦʶ 

ʚʧʨʦʜʦʚʞ ʩʪʦʣʽʪʴ. ʋ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠʩʴ ʽʟ ʤʝʪʦʜʠʢʦʶ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʱʦʙ ʟʨʦʙʠʪʠ ʧʨʘʚʠʣʴʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ 

ʩʤʝʨʝʢʦʚʠʭ ʧʨʘʣʽʩʘʭ. 

                                                           
3ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʅʃʊʋ ʋʢʨʘʾʥʠ, ʧʨʦʬʝʩʦʨ 

ʃʘʚʥʠʡ ɺʘʩʠʣʴ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
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ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʽʜ ʧʨʘʣʽʩʘʤʠ ʨʦʟʫʤʽʶʪʴ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ, 

ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʩʧʦʥʪʘʥʥʦ ʫ ʧʨʦʮʝʩʽ ʬʽʣʦʮʝʥʦʛʝʥʝʟʫ, ʚ ʷʢʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ 

ʤʽʞ ʘʚʪʦʪʨʦʬʥʠʤ ʽ ʛʝʪʝʨʦʪʨʦʬʥʠʤ ʙʣʦʢʘʤʠ ʪʘ ʧʝʜʦʩʬʝʨʦʶ ʥʝ ʧʦʨʫʰʝʥʽ, ʽ ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʨʽʟʥʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ (ʚʽʜ ʶʚʝʥʽʣʴʥʦʾ ʜʦ ʩʝʥʽʣʴʥʦʾ) ʪʘ ʩʪʘʜʽʷʤʠ ʨʦʟʚʠʪʢʫ. ʇʨʘʣʽʩʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʟʙʘʣʘʥʩʦʚʘʥʫ ʝʢʦʩʠʩʪʝʤʫ, ʟʜʘʪʥʫ ʜʦ ʩʘʤʦʚʽʜʪʚʦʨʝʥʥʷ, ʜʝ ʚʧʨʦʜʦʚʞ 

ʩʪʦʣʽʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʧʨʠʨʦʜʥʽ ʤʝʭʘʥʽʟʤʠ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ [4]. 

ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ɭʚʨʦʧʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʂʘʨʧʘʪ ʽ ɹʘʣʢʘʥ, ʧʨʘʣʽʩʠ ʥʘ ʩʴʦʛʦʜʥʽ ʧʨʘʢʪʠʯʥʦ 

ʟʥʠʢʣʠ. ʉʝʨʝʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʫ ʮʴʦʤʫ ʧʣʘʥʽ ʥʘʡʙʽʣʴʰʝ ʚʠʨʽʟʥʷʻʪʴʩʷ ʋʢʨʘʾʥʘ, ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʷʢʦʾ ʚ ʤʝʞʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʟʙʝʨʝʛʣʠʩʴ ʣʽʩʠ ʫ ʧʝʨʚʦʟʜʘʥʥʦʤʫ ʩʪʘʥʽ. ʉʘʤʝ 

ʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʧʨʘʣʽʩʽʚ ɭʚʨʦʧʠ. ʎʽ ʪʝʨʠʪʦʨʽʾ ʚʧʨʦʜʦʚʞ 

ʩʪʦʣʽʪʴ ʟʘʣʠʰʘʣʠʩʷ ʥʝʜʦʪʦʨʢʘʥʠʤʠ. ɺ ʦʩʥʦʚʥʦʤʫ, ʮʝ ʣʽʩʦʚʽ ʤʘʩʠʚʠ, ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ, ʪʦʙʪʦ ʪʘʢʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ. ɿʘʟʥʘʯʝʥʽ 

ʧʨʠʯʠʥʠ ʻ ʦʩʥʦʚʥʠʤʠ ʫ ʥʝʜʦʪʦʨʢʘʥʦʩʪʽ ʮʠʭ ʣʽʩʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʝʪʘʣʦʥʘʤʠ ʧʨʠʨʦʜʠ, 

ʦʩʢʽʣʴʢʠ ʣʶʜʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʪʫʪ ʙʫʣʘ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʷ, ʽ ʚʩʽ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʣʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ. ʎʽ ʧʨʠʨʦʜʥʽ ʣʽʩʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ ʥʝ ʟʘʟʥʘʣʠ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʾʭʥʷ ʚʠʜʦʚʘ, ʚʽʢʦʚʘ ʡ ʧʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʯʠʥʥʠʢʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [3, 4, 5]. 

ʉʪʘʥʦʤ ʥʘ 2020 ʨ. ʚ ʋʢʨʘʾʥʽ ʚʠʷʚʣʝʥʦ 97 ʪʠʩ. ʛʘ ʧʨʘʣʽʩʽʚ, ʢʚʘʟʽʧʨʘʣʽʩʽʚ ʽ ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ, 

ʟʦʢʨʝʤʘ ʤʘʡʞʝ 50 ʪʠʩ. ʛʘ ï ʚʣʘʩʥʝ ʧʨʘʣʽʩʽʚ. ʅʘʡʙʽʣʴʰʝ ʪʘʢʠʭ ʣʽʩʽʚ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʽʡ ʪʘ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʚʽʜʧʦʚʽʜʥʦ, 63, 21 ʪʘ 7 ʪʠʩ. ʛʘ. ɺ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ 

ʚʠʷʚʣʝʥʦ ʦʢʨʝʤʽ ʢʣʘʩʪʝʨʠ ʪʘʢʠʭ ʣʽʩʽʚ: ɺʦʣʠʥʩʴʢʘ ï 1,4; ʃʴʚʽʚʩʴʢʘ ï 0,7; ɾʠʪʦʤʠʨʩʴʢʘ ï 0,6; 

ʈʽʚʥʝʥʩʴʢʘ ï 0,6; ʏʝʨʥʽʛʽʚʩʴʢʘ ï 0,3; ʉʫʤʩʴʢʘ ï 0,2; ʂʠʾʚʩʴʢʘ ï 0,1 ʪʠʩ. ʛʘ [5]. ʆʪʞʝ, ʚ ʋʢʨʘʾʥʽ 

ʦʬʽʮʽʡʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʘʪʥʴʦ ʟʥʘʯʥʽ ʧʣʦʱʽ ʧʨʘʣʽʩʽʚ ʽ ʢʚʘʟʽʧʨʘʣʽʩʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʢʦʥʪʨʦʣʶ (ʤʦʥʽʪʦʨʠʥʛʫ) ʟʘ ʾʭʥʽʤ ʩʪʘʥʦʤ. 

ʎʽʣʫ ʥʠʟʢʫ ʟʘʭʦʜʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ, ʜʝʨʞʘʚʥʦʤʫ ʽ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʷʭ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʦʧʦʥʫʶʪʴ ɺ.ɺ. ʃʘʚʥʠʡ, ʄ.ɺ. ɿʘʷʮʴ [2], ʩʝʨʝʜ 

ʷʢʠʭ: ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʋʢʨʘʾʥʠ; ʧʽʜʥʷʪʪʷ ʥʘ 

ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʨʘʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʟ 

ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʨʽʩʪ 

ʽ ʨʦʟʚʠʪʦʢ ʧʨʘʣʽʩʽʚ; ʥʘʣʘʛʦʜʞʝʥʥʷ ʦʙʤʽʥʫ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʤʽʞ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤʠ ʪʘ 

ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ ʪʦʱʦ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ 

ʟʤʝʥʰʠʪʴ ʟʘʛʨʦʟʫ ʜʝʛʨʘʜʘʮʽʾ ʧʨʘʣʽʩʽʚ ʚʥʘʩʣʽʜʦʢ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʘʙʽʦʪʠʯʥʠʭ, ʙʽʦʪʠʯʥʠʭ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʫʢʦʚʠʭ ʧʨʘʣʽʩʽʚ, ʥʘʨʘʟʽ ʜʫʞʝ ʤʘʣʦ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʚ ʧʨʘʣʽʩʦʚʠʭ ʩʤʝʨʝʢʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʊʘʢʠʡ 
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ʩʣʘʙʢʠʡ ʩʪʘʥ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʚʘʞʣʠʚʦʛʦ ʧʠʪʘʥʥʷ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʣʽʩʘʭ, ʷʢʽ ʨʦʟʚʠʚʘʣʠʩʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʚ ʫʟʘʛʘʣʴʥʝʥʥʽ ʤʝʪʦʜʠʢ ʚʠʚʯʝʥʥʷ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ, ʨʝʪʝʣʴʥʦʤʫ ʾʭʥʴʦʤʫ ʘʥʘʣʽʟʽ, ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʙʣʽʢʫ ʧʽʜʨʦʩʪʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ʧʽʜ ʥʘʤʝʪʦʤ ʩʤʝʨʝʢʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʨʦʟʚʠʚʘʣʠʩʴ ʧʽʜ ʜʽʻʶ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ 

ʙʝʟ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ.   

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʯʠʥʘʣʠ ʟ ʫʪʦʯʥʝʥʥʷ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʣʽʩʦʚʦʾ ʪʝʨʠʪʦʨʽʾ ʜʦ ʧʨʘʣʽʩʽʚ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ [6]. ɺʠʙʨʘʥʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʽ ʜʽʣʷʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʩʪʽʡʥʠʤʠ ʢʦʨʽʥʥʠʤʠ ʩʤʝʨʝʢʦʚʠʤʠ ʣʽʩʦʩʪʘʥʘʤʠ ʟ 

ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 140-180 ʨʦʢʽʚ. ɺʽʜʜʘʣʝʥʽʩʪʴ ʜʽʣʷʥʦʢ ʚʽʜ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ, ʚʠʩʦʢʦʛʽʨʥʠʭ 

ʧʘʩʦʚʠʱ (ʧʦʣʦʥʠʥ), ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʨʽʛ ʽ ʪʫʨʠʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʧʦ ʾʭʥʽʡ ʪʝʨʠʪʦʨʽʾ, 

ʚʘʞʢʦʜʦʩʪʫʧʥʽʩʪʴ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʚʠʢʣʶʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʧʦʪʝʥʮʽʡʥʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ɺʩʽ ʚʠʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʠʩʦʪʘʭ 1350-

1550 ʤ ʥ.ʨ.ʤ. ɼʝʨʝʚʦʩʪʘʥʠ ʨʽʟʥʦʚʽʢʦʚʽ, ʜʚʦ- ʘʙʦ ʪʨʠʷʨʫʩʥʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʭʥʻ ʧʨʠʨʦʜʥʝ 

ʧʦʭʦʜʞʝʥʥʷ. ɺʽʜʽʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʠʪʝʨʽʷʤ ʱʦʜʦ ʚʽʜʥʝʩʝʥʥʷ 

ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʜʦ ʧʨʘʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ.  

ʆʢʨʝʤʽ ʘʩʧʝʢʪʠ ʦʙʣʽʢʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʚ ʧʨʘʣʽʩʘʭ ʫʟʛʦʜʞʫʚʘʣʠ ʟ ʥʘʫʢʦʚʠʤʠ 

ʧʨʘʮʽʚʥʠʢʘʤʠ ʐʚʝʡʮʘʨʩʴʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʣʽʩʫ, ʩʥʽʛʫ ʪʘ 

ʣʘʥʜʰʘʬʪʫ WSL, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʾʭʥʽ ʧʦʧʝʨʝʜʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ [3, 7, 8]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʯʠʥʘʣʠ ʽʟ ʟʘʢʣʘʜʢʠ ʧʨʦʙʥʠʭ ʧʣʦʱ. ʋ ʧʨʘʣʽʩʦʚʦʤʫ ʣʽʩʦʩʪʘʥʽ 

ʚʠʙʠʨʘʣʠ ʜʽʣʷʥʢʫ, ʷʢʘ ʟʘʛʘʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘ ʚʝʩʴ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʮʴʦʤʫ 

ʭʘʨʘʢʪʝʨʥʦʤʫ ʤʽʩʮʽ ʟʘʢʣʘʜʘʣʠ ʧʨʦʙʥʫ ʧʣʦʱʫ ʨʦʟʤʽʨʦʤ 71,2 Ĭ 71,2 ʤ (0,50 ʛʘ) ʟ ʧʦʟʥʘʯʝʥʥʷʤ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʜʝʨʝʚ ʙʽʣʦʶ ʬʘʨʙʦʶ. ʇʨʦʙʥʫ ʧʣʦʱʫ ʧʦʜʽʣʷʣʠ ʥʘ ʢʚʘʜʨʘʪʠ 12,8 Ĭ 12,8 ʤ (ʚʩʴʦʛʦ 16 

ʰʪ.), ʢʫʪʠ ʷʢʠʭ ʩʪʘʣʠ ʮʝʥʪʨʦʤ ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ (ʚʩʴʦʛʦ 25 ʰʪ.) (ʨʠʩ.).  

ʅʘ ʢʦʞʥʽʡ ʦʙʣʽʢʦʚʽʡ ʧʣʦʱʘʜʮʽ ʟʘʢʣʘʜʘʣʠ ʧʦ ʪʨʠ ʢʨʫʛʦʚʠʭ ʧʨʦʙʠ (ʚʩʴʦʛʦ 75 ʰʪ. ʥʘ 

ʧʨʦʙʥʽʡ ʧʣʦʱʽ), ʩʝʨʝʜ ʷʢʠʭ 25 ʢʨʫʛʦʚʠʭ ʧʨʦʙ ʤʘʣʠ ʧʣʦʱʫ ʧʦ 5 ʤ2, 25 ʢʨʫʛʦʚʠʭ ʧʨʦʙ ï ʧʦ 10 ʤ2 

ʽ ʱʝ 25 ʢʨʫʛʦʚʠʭ ʧʨʦʙ ï ʧʦ 20 ʤ2. ʋ ʚʠʧʘʜʢʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʨʫʛʦʚʠʭ ʧʨʦʙ ʥʘ ʩʭʠʣʽ, ʾʭʥʽʡ ʨʘʜʽʫʩ 

ʫʪʦʯʥʶʚʘʣʠ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ ʰʢʘʣʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʽʤʢʦʩʪʽ.  
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ʈʠʩʫʥʦʢ ï ʉʭʝʤʘ ʟʘʢʣʘʜʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ ʽ ʢʨʫʛʦʚʠʭ ʧʨʦʙ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 

ɼʞʝʨʝʣʦ: ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʦʧʨʘʮʴʦʚʘʥʝ ʜʦʢʪʦʨʦʤ ʩ.-ʛ. ʥʘʫʢ ɺ.ɺ. ʃʘʚʥʠʤ 

 

ɿʘʢʣʘʜʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ ʪʘ ʢʨʫʛʦʚʠʭ ʧʨʦʙ ʚʽʜʙʫʚʘʣʦʩʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʽʜ 

ʧʝʨʰʦʛʦ ʢʫʪʘ ʧʨʦʙʥʦʾ ʧʣʦʱʽ ʚʽʜ ʦʙʦʭ ʩʪʦʨʽʥ ʚʽʜʩʪʫʧʘʣʠ ʧʦ 10 ʤ. ɿ ʮʴʦʛʦ ʤʽʩʮʷ ʟʘʢʣʘʜʘʣʠ 

ʧʣʦʱʘʜʢʠ 12,8 Ĭ 12,8 ʤ, ʢʫʪʠ ʷʢʠʭ ʩʣʫʛʫʚʘʣʠ ʮʝʥʪʨʦʤ ʢʨʫʛʦʚʠʭ ʧʨʦʙ. ɼʽʘʤʝʪʨ ʧʝʨʰʦʾ ʢʨʫʛʦʚʦʾ 

ʧʨʦʙʠ ʩʪʘʥʦʚʠʚ 1,26 ʤ (ʙʝʟ ʧʦʧʨʘʚʢʠ ʥʘ ʩʭʠʣ), ʜʨʫʛʦʾ ï 1,78 ʤ, ʪʨʝʪʴʦʾ ï 2,52 ʤ. ʅʘ ʧʝʨʰʽʡ 

ʢʨʫʛʦʚʽʡ ʧʨʦʙʽ ʦʙʣʽʢʦʚʫʚʘʣʠ ʚʝʩʴ ʧʽʜʨʽʩʪ ʟʘʚʚʠʰʢʠ 10-39 ʩʤ, ʥʘ ʜʨʫʛʽʡ ï ʟʘʚʚʠʰʢʠ 40-129 ʩʤ, 

ʥʘ ʪʨʝʪʽʡ ï 130 ʩʤ ʽ ʙʽʣʴʰʝ. ʅʘ ʪʨʝʪʽʡ ʢʨʫʛʦʚʽʡ ʧʨʦʙʽ ʧʽʜʨʽʩʪ ʦʙʣʽʢʦʚʫʚʘʣʠ ʟʘ ʜʽʘʤʝʪʨʦʤ ʥʘ 

ʚʠʩʦʪʽ 1,3 ʤ ʟ ʚʥʝʩʝʥʥʷʤ ʡʦʛʦ ʜʦ ʦʜʥʽʻʾ ʽʟ ʰʝʩʪʠ ʛʨʫʧ: 1) ʜʦ 0,9 ʩʤ; 2) 1-1,9 ʩʤ; 3) 2-2,9 ʩʤ; 4) 

3-3,9 ʩʤ; 5) 4,9 ʩʤ); 6) 5-5,9 ʩʤ. ɿʘ ʩʪʫʧʝʥʝʤ ʧʦʰʢʦʜʞʝʥʥʷ ʧʽʜʨʽʩʪ ʧʦʜʽʣʷʣʠ ʥʘ ʪʨʠ ʛʨʫʧʠ: 1) 

ʙʝʟ ʧʦʰʢʦʜʞʝʥʴ; 2) ʟ ʧʦʰʢʦʜʞʝʥʥʷʤʠ; 3) ʧʦʰʢʦʜʞʝʥʽ ʜʠʯʠʥʦʶ. ɼʘʥʽ ʚʥʦʩʠʣʠ ʚ ʦʙʣʽʢʦʚʫ 

ʚʽʜʦʤʽʩʪʴ.  

ʄʝʪʦʜʠʢʦʶ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʚʨʘʭʫʚʘʥʥʷ ʩʘʤʦʩʽʚʫ (ʡʦʛʦ ʚʠʩʦʪʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 ʩʤ). 

ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʞʦʨʩʪʢʠʭ ʫʤʦʚʘʭ ʚʠʩʦʢʦʛʽʨôʷ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʩʘʤʦʩʽʚʫ ʛʠʥʝ, ʥʝ ʜʦʩʷʛʘʶʯʠ ʩʪʘʜʽʾ ʧʽʜʨʦʩʪʫ, ʪʦʤʫ ʦʙʣʽʢʦʚʫʚʘʪʠ ʡʦʛʦ ʥʝʤʘʻ ʟʤʽʩʪʫ.  

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʫ ʩʤʝʨʝʢʦʚʠʭ ʧʨʘʣʽʩʘʭ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʽʶʯʽ çʅʦʨʤʘʪʠʚʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʘ ʘʪʝʩʪʘʮʽʾ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷè [1]. ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ Picea abies ʥʘ 1 ʛʘ ʩʪʘʥʦʚʠʣʘ 12,1 ʪʠʩ. 

ʰʪ.Āʛʘ-1 ʽ ʙʽʣʴʰʝ, ʩʪʘʥ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʷʢ ʜʦʙʨʠʡ (1 ʢʣʘʩ ʷʢʦʩʪʽ); 8,1-12,0 

ʪʠʩ. ʰʪ.Āʛʘ-1 ï ʜʦʙʨʠʡ (2 ʢʣʘʩ ʷʢʦʩʪʽ); 6,1-8,0 ʪʠʩ. ʰʪ.Āʛʘ-1 ï ʟʘʜʦʚʽʣʴʥʠʡ (3 ʢʣʘʩ ʷʢʦʩʪʽ); ʜʦ 6,0 

ʪʠʩ. ʰʪ.Āʛʘ-1 ï ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ.  
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ʆʢʨʽʤ ʮʴʦʛʦ, ʜʣʷ ʢʦʞʥʦʾ ʦʙʣʽʢʦʚʦʾ ʧʣʦʱʘʜʢʠ ʚʽʜʟʥʘʯʘʣʠ ʚʠʭʽʜ ʥʘ ʧʦʚʝʨʭʥʶ ʩʢʝʣʴʥʠʭ 

ʫʪʚʦʨʝʥʴ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ (ʤʦʜʝʨ, ʤʫʣʴ, ʧʝʨʝʭʽʜʥʠʡ ʪʠʧ); ʟʽʤʢʥʫʪʽʩʪʴ 

ʪʨʘʚôʷʥʦʛʦ ʚʢʨʠʪʪʷ (%); ʜʦʤʽʥʘʥʪʥʠʡ ʚʠʜ ʪʨʘʚʦʩʪʦʶ; ʟʘʪʽʥʝʥʥʷ ʧʣʦʱʘʜʢʠ (%).  

ɺʩʴʦʛʦ ʫ ʩʤʝʨʝʢʦʚʠʭ ʧʨʘʣʽʩʘʭ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʧôʷʪʴ ʧʨʦʙʥʠʭ ʧʣʦʱ ʧʦ 0,50 ʛʘ ʢʦʞʥʘ. ɺ 

ʾʭʥʽʭ ʤʝʞʘʭ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ 125 ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ (ʧʦ 25 ʥʘ ʢʦʞʥʽʡ ʧʨʦʙʥʽʡ ʧʣʦʱʽ) ʜʣʷ 

ʦʙʣʽʢʫ ʧʽʜʨʦʩʪʫ ʧʽʜ ʥʘʤʝʪʦʤ ʩʤʝʨʝʢʦʚʠʭ ʧʨʘʣʽʩʽʚ. ʆʢʨʽʤ ʮʴʦʛʦ, ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʦʙʣʽʢʫ 

ʧʽʜʨʦʩʪʫ ʟʘ ʚʠʩʦʪʥʠʤʠ ʛʨʫʧʘʤʠ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ 375 ʢʨʫʛʦʚʠʭ ʧʨʦʙ (ʧʦ ʪʨʠ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ 

ʦʙʣʽʢʦʚʦʾ ʧʣʦʱʘʜʢʠ). 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʤʝʪʦʜʠʢʠ 

ʜʘʣʦ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʤʝʨʝʢʦʚʠʭ ʧʨʘʣʽʩʽʚ ʧʽʜʨʦʩʪʦʤ ʥʘ ʦʜʥʦʤʫ ʜʦʩʣʽʜʥʦʤʫ 

ʦʙôʻʢʪʽ (ʇʇ ˉ 3) ʦʮʽʥʝʥʦ ʷʢ ʜʦʙʨʝ (1 ʢʣʘʩ ʷʢʦʩʪʽ, 19,6 ʪʠʩ. ʰʪ.Āʛʘ-1); ʥʘ ʜʚʦʭ ʦʙôʻʢʪʘʭ (ʇʇ ˉ 1 

ʪʘ ˉ 5) ï ʷʢ ʜʦʙʨʝ (2 ʢʣʘʩ ʷʢʦʩʪʽ, 8,3 ʪʘ 8,1 ʪʠʩ. ʰʪ.Āʛʘ-1, ʚʽʜʧʦʚʽʜʥʦ); ʥʘ ʦʜʥʦʤʫ ʦʙôʻʢʪʽ (ʇʇ ˉ 

4) ʷʢ ʟʘʜʦʚʽʣʴʥʝ (6,9 ʪʠʩ. ʰʪ.Āʛʘ-1); ʥʘ ʦʜʥʦʤʫ ʦʙôʻʢʪʽ (ʇʇ ˉ 2) ʷʢ ʥʝʟʘʜʦʚʽʣʴʥʝ (2,4 ʪʠʩ. ʰʪ.Āʛʘ-

1). 

ʏʘʩʪʢʘ ʧʦʰʢʦʜʞʝʥʦʛʦ ʧʽʜʨʦʩʪʫ ʷʣʠʥʠ ʻ ʥʝʟʥʘʯʥʦʶ (ʤʝʥʰʝ 5%). ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ 

ʧʦʣʷʛʘʻ ʫ ʧʦʰʢʦʜʞʝʥʥʽ ʚʝʨʭʽʚʦʢ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʧʘʜʘʶʯʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʽʟ ʩʫʭʦʩʪʽʡʥʠʭ 

ʩʪʦʷʯʠʭ ʜʝʨʝʚ ʘʙʦ ʧʘʜʽʥʥʷʤ ʩʘʤʠʭ ʜʝʨʝʚ. 

ɿʘʛʘʣʦʤ ʤʦʞʥʘ ʧʽʜʩʫʤʫʚʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʘ ʤʝʪʦʜʠʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʦʚʽʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʦʙʣʽʢʫ ʧʽʜʨʦʩʪʫ ʫ ʩʤʝʨʝʢʦʚʠʭ ʧʨʘʣʽʩʘʭ, ʷʢʽ ʜʦʩʷʛʣʠ ʩʪʘʜʽʾ ʩʪʘʨʽʥʥʷ ʘʙʦ ʩʪʘʜʽʾ 

ʨʦʟʧʘʜʫ. 
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ɿ ʋʈɸʍʋɺɸʅʅʗʄ ɯʅɺɸɿɯʁʅʀʍ ʇʈʆʗɺɯɺ  

 

ɼʝʙʨʠʥʶʢ ʖʨʽʡ 

ʜʦʢʪʦʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, debrynuk_ju@ukr.net 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 

ɸʥʦʪʘʮʽʷ. ʇʦʣʦʞʝʥʥʷʤʠ ʚʘʞʣʠʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʋʢʨʘʾʥʽ ï çʈʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ ʦʭʦʨʦʥʫ ʪʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʂʘʨʧʘʪè, çɼʝʨʞʘʚʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ ʋʢʨʘʾʥʠ ʜʦ 2035 ʨʦʢʫè, çFSC ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʩʠʩʪʝʤʠ 

ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʣʷ ʋʢʨʘʾʥʠè ʪʘ ʽʥ. ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʙʦʨʦʥʠ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʫ ʣʽʩʦʩʪʘʥʘʭ ʋʢʨʘʾʥʠ. ʇʦʚʥʦʾ ʟʘʙʦʨʦʥʠ ʥʝ ʽʩʥʫʻ ʥʘʚʽʪʴ ʜʣʷ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ, ʷʢʱʦ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʤʦʞʥʘ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʤôʷʢʰʝʥʥʷ ʪʘʢʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʫʙ ʯʝʨʚʦʥʠʡ, ʧʣʘʥʪʘʮʽʡʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʽʥʚʘʟʽʡʥʽʩʪʴ 

ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ.  

Abstract. None of the considered documents ï ñThe Framework Convention on the Protection 

and Sustainable Development of the Carpathiansò, ñThe State Strategy for Forest Management of 

Ukraine up to 2035, and ñThe FSC National Forest Management System Standard for Ukraineò ï 

contains a direct ban on the use of introduced species in forests plantations. There is no total ban 

even for the cultivation of invasive species, if their impact on natural ecosystems can be controlled 

and effective measures to mitigate their negative impact can be introduced.  

Key words: red oak; plantations; climate change; invasiveness of tree species.   

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʟʚôʷʟʢʫ ʟ ʧʦʛʽʨʰʝʥʥʷʤ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʘʙʦʨʠʛʝʥʥʠʭ 

ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, ʥʘʫʢʦʚʮʽ [1, 10, 14] ʧʨʦʧʦʥʫʶʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʫ ʣʽʩʦʩʪʘʥʠ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʽʥʪʨʦʜʫʮʝʥʪʠ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʥʝʦʙʭʽʜʥʦʶ ʙʽʦʪʠʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʚ ʫʤʦʚʘʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʶʚʘʪʠ ʧʣʘʥʪʘʮʽʡʥʽ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʟʘ ʾʭʥʴʦʶ 

ʫʯʘʩʪʶ ʘʙʦ ʚʚʦʜʠʪʠ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ ʚ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽʡ ʢʽʣʴʢʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʣʽʩʦʩʪʘʥʠ, ʧʦʨʷʜ ʽʟ ʤʽʩʮʝʚʠʤʠ ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʽʥʪʨʦʜʫʮʝʥʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʘʙʦʨʠʛʝʥʥʠʤʠ ʚʠʜʘʤʠ, ʥʘ ʯʦʤʫ ʽ ʧʦʚʠʥʥʘ ˇʨʫʥʪʫʚʘʪʠʩʴ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʣʽʩʦʩʪʘʥʠ: 1) ʧʝʨʝʚʘʛʠ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʩʪʫ ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʜʝʨʝʚʠʥʠ; 

2) ʧʝʨʝʚʘʛʠ ʟʘ ʩʪʽʡʢʽʩʪʶ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʧʝʨʝʜʫʩʽʤ ʜʦ ʧʦʩʫʭʠ ʪʘ ʚʠʩʦʢʠʭ ʣʽʪʥʽʭ 

ʪʝʤʧʝʨʘʪʫʨ; 3) ʧʝʨʝʚʘʛʠ ʟʘ ʮʽʥʥʽʩʪʶ ʜʝʨʝʚʠʥʠ; 4) ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʥʘʩʘʤʧʝʨʝʜ ï ʥʘ ʛʨʫʥʪ; 5) ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʘʙʦʨʠʛʝʥʥʽ ʧʦʨʦʜʠ; 
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6) ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʚʘʟʽʡʥʠʭ ʧʨʦʷʚʽʚ ʘʙʦ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʮʽ ʧʨʦʷʚʠ; 7) ʚʽʜʩʫʪʥʽʩʪʴ 

ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʤʽʩʮʝʚʦʾ ʝʢʦʩʠʩʪʝʤʠ [2, 16]. 

ʆʩʢʽʣʴʢʠ ʜʠʩʢʫʪʫʻʪʴʩʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʚʚʝʜʝʥʥʷ ʫ ʣʽʩʦʩʪʘʥʠ ʟʘʚʝʟʝʥʠʭ ʟ 

ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʪʘ ʾʭʥʽʡ ʧʦʪʝʥʮʽʡʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʘʙʦʨʠʛʝʥʥʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʧʦʪʨʽʙʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʝʷʢʽ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ ʤʦʞʫʪʴ ʥʘʩʪʽʣʴʢʠ 

ʜʦʙʨʝ ʧʨʠʩʪʦʩʫʚʘʪʠʩʷ ʜʦ ʧʦʟʘʘʨʝʘʣʴʥʠʭ ʫʤʦʚ, ʱʦ ʧʦʯʠʥʘʶʪʴ ʰʚʠʜʢʦ ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ, 

ʟʘʭʦʧʣʶʚʘʪʠ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚʠʪʽʩʥʷʪʠ ʤʽʩʮʝʚʽ ʚʠʜʠ. ʊʘʢʽ ʚʠʜʠ ʚʚʘʞʘʶʪʴ ʽʥʚʘʟʽʡʥʠʤʠ, 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʟʘʛʨʦʞʫʻ ʙʽʦʣʦʛʽʯʥʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʶ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ.   

ɼʦʙʨʝ ʚʽʜʦʤʠʤʠ ʻ ʘʛʨʝʩʠʚʥʽ ʪʨʘʚôʷʥʽ ʽʥʚʘʟʽʡʥʽ ʚʠʜʠ ï ʜʘʣʝʢʦʩʭʽʜʥʘ ʛʨʝʯʢʘ ʩʘʭʘʣʽʥʩʴʢʘ 

(Reynoutria sachalinensis Nacai), ʙʦʨʱʽʚʥʠʢ ʉʦʩʥʦʚʩʴʢʦʛʦ (Heracleum sosnovski Manden.), 

ʘʤʙʨʦʟʽʷ ʧʦʣʠʥʦʣʠʩʪʘ (Ambrosia artemisiifolia L.) ʪʦʱʦ, ʙʦʨʦʪʴʙʘ ʟ ʷʢʠʤʠ ʻ ʜʫʞʝ ʩʢʣʘʜʥʦʶ ʽ 

ʧʦʢʠ ʱʦ ʥʝʝʬʝʢʪʠʚʥʦʶ. ʎʽ ʚʠʜʠ ʚʠʷʚʣʷʶʪʴ ʧʦʪʫʞʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʩʮʝʚʽ ʧʨʠʨʦʜʥʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʠʨʦʱʫʚʘʥʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ɯʥʚʘʟʽʡʥʽ ʚʠʜʠ ʻ ʽ ʩʝʨʝʜ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʠʡ 

(Acer negundo L.), ʘʡʣʘʥʪ ʥʘʡʚʠʱʠʡ (Ailanthus altissima Swingle), ʯʝʨʝʤʭʫ ʧʽʟʥʶ (Prunus 

serotina Ehrh.) ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʜʝʨʝʚʥʽ ʚʠʜʠ. ʉʪʫʧʽʥʴ ʽʥʚʘʟʽʡʥʦʩʪʽ ʚʠʜʫ ʟʘʣʝʞʠʪʴ ʧʝʨʝʜʫʩʽʤ ʚʽʜ 

ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʚ ʷʢʠʭ ʚʽʥ ʨʦʩʪʝ. ʗʢʱʦ ʚ ʦʜʥʠʭ ʫʤʦʚʘʭ ʚʠʜ ʧʨʦʷʚʣʷʻ ʚʠʩʦʢʽ 

ʽʥʚʘʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦ ʚ ʽʥʰʠʭ ʫʤʦʚʘʭ ʮʽ ʧʨʦʷʚʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʩʫʪʥʽʤʠ ʘʙʦ ʩʣʘʙʢʠʤʠ.  

ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ ʨʦʟʫʤʽʪʠ, ʚ ʷʢʠʭ ʫʤʦʚʘʭ ʪʦʡ ʯʠ ʽʥʰʠʡ ʚʠʜ 

ʤʦʞʝ ʙʫʪʠ ʚʠʩʦʢʦ ʽʥʚʘʟʽʡʥʠʤ, ʘ ʚ ʷʢʠʭ ï ʥʽ. ɿ ʮʴʦʛʦ ʧʦʛʣʷʜʫ ʥʝʜʦʮʽʣʴʥʦ ʧʦʚʥʽʩʪʶ ʟʘʙʦʨʦʥʷʪʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʜʽʚ, ʷʢʽ ʻ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʪʘ ʙʽʦʪʠʯʥʦ ʩʪʽʡʢʠʤʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘʣʝ ʚ 

ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʦʟʥʘʢʠ ʽʥʚʘʟʽʡʥʦʩʪʽ. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʟʘʧʦʙʽʛʘʥʥʽ 

ʪʘʢʠʭ ʽʥʚʘʟʽʡʥʠʭ ʧʨʦʷʚʽʚ, ʷʢʱʦ ʧʝʚʥʠʡ ʚʠʜ ʚʦʣʦʜʽʻ ʮʽʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʘʩʘʤʧʝʨʝʜ ï 

ʨʝʩʫʨʩʥʠʤʠ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɿʤʽʥʠ ʢʣʽʤʘʪʫ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ, 

ʥʘʩʘʤʧʝʨʝʜ, ʟʤʽʥʦʶ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʪʘ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ, ʱʦ ʥʝ ʤʦʞʝ ʥʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʧʝʨʽʦʜʠʯʥʽ ʧʦʩʫʭʠ 

ʟʫʤʦʚʣʶʶʪʴ ʛʦʩʪʨʠʡ ʩʪʨʝʩ ʫ ʜʝʨʝʚ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʥʘ ʟʥʠʞʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʨʦʩʪʫ ʪʘ ʙʽʦʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʷʢ ʦʢʨʝʤʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʪʘʢ ʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘʛʘʣʦʤ. ʋ 

ʜʘʥʠʡ ʯʘʩ ʚʽʜʟʥʘʯʝʥʦ ʩʠʣʴʥʝ ʚʩʠʭʘʥʥʷ ʷʣʠʥʦʚʠʭ, ʩʦʩʥʦʚʠʭ ʪʘ ʷʩʝʥʝʚʠʭ ʥʘʩʘʜʞʝʥʴ [4, 6, 7, 13 

ʪʘ ʽʥ.]. ʋ ʥʘʰʠʭ ʣʽʩʘʭ ʮʽ ʜʝʨʝʚʥʽ ʚʠʜʠ ʻ ʘʙʦʨʠʛʝʥʥʠʤʠ, ʚʽʜʽʛʨʘʶʯʠ ʨʦʣʴ ʚʘʞʣʠʚʦʛʦ ʝʣʝʤʝʥʪʘ 

ʣʽʩʦʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ. ɿʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʩʪʽʡʢʦʩʪʽ ʧʦʛʽʨʰʫʻ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʨʝʚʠʥʦʶ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʪʨʝʙ ʜʝʨʞʘʚʠ, ʘ ʪʘʢʦʞ ʨʫʡʥʫʻ ʟʘʩʘʜʠ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. 
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ɺʘʞʣʠʚʠʤ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʯʠ ʥʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʝʨʝʚʥʠʭ 

ʽʥʪʨʦʜʫʮʝʥʪʽʚ ʫ ʣʽʩʦʩʪʘʥʘʭ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʻ ʧʦʟʠʮʽʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʫʯʝʥʠʭ-ʣʽʩʽʚʥʠʢʽʚ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʜʦʙʨʘʟʠʪʠ ʮʝʡ ʧʽʜʭʽʜ, ʜʦʮʽʣʴʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʦʢʨʝʤʠʭ ʧʦʣʦʞʝʥʴ ʜʦʢʫʤʝʥʪʘ 

çɼʝʨʝʚʥʽ ʚʠʜʠ ʜʣʷ ʢʣʽʤʘʪʠʯʥʠʭ ʣʽʩʽʚè [16]. ʊʘʢ, ɹʘʚʘʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʽʚʥʠʮʪʚʘ, 

ɹʘʚʘʨʩʴʢʠʡ ʦʬʽʩ ʣʽʩʦʚʦʾ ʛʝʥʝʪʠʢʠ, ʄʶʥʭʝʥʩʴʢʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʘ ʋʥʽʚʝʨʩʠʪʝʪ 

ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢ ɺʘʡʝʥʰʪʝʬʘʥʘ-ʊʨ̔ʩʜʦʨʬʘ ʧʽʜʛʦʪʫʚʘʣʠ ʜʦʢʫʤʝʥʪ, ʟʘ ʷʢʠʤ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ, 

ʱʦ ʢʫʣʴʪʠʚʫʶʪʴʩʷ ʚ ʅʽʤʝʯʯʠʥʽ, ʧʦʜʽʣʝʥʦ ʥʘ ʯʦʪʠʨʠ ʢʘʪʝʛʦʨʽʾ. ʇʽʜ ʯʘʩ ʚʽʜʥʝʩʝʥʥʷ ʧʦʨʽʜ ʜʦ ʪʽʻʾ 

ʯʠ ʽʥʰʦʾ ʢʘʪʝʛʦʨʽʾ ʚʨʘʭʦʚʫʚʘʣʠ: 1) ʨʝʟʫʣʴʪʘʪʠ ʽʥʪʝʛʨʘʮʽʾ ʯʫʞʦʟʝʤʥʦʛʦ ʚʠʜʫ ʫ ʧʨʠʨʦʜʥʝ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ; 2) ʽʥʚʘʟʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽʥʪʨʦʜʫʮʝʥʪʘ; 3) ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʜʥʠʢʘʤʠ ʪʘ 

ʫʨʘʞʝʥʴ ʧʘʪʦʛʝʥʘʤʠ; 4) ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ; 5) ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʜʝʨʝʚʥʽ ʚʠʜʠ ʢʘʪʝʛʦʨʽʾ 1 ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ, 

ʚʠʧʨʦʙʫʚʘʥʠʤʠ ʽ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ. ʉʪʦʩʦʚʥʦ ʮʠʭ ʚʠʜʽʚ 

ʥʘʛʨʦʤʘʜʠʚʩʷ ʪʨʠʚʘʣʠʡ ʜʦʩʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʾʭʥʴʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʚʽʜʦʤʽ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ. ɼʦ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ 

ʚʽʜʥʝʩʝʥʦ 15 ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʜʨʠʥʘ ʂʝʤʧʬʝʨʘ, ʨʦʙʽʥʽʷ ʟʚʠʯʘʡʥʘ, ʩʦʩʥʘ ʯʦʨʥʘ, 

ʷʣʠʮʷ ʚʝʣʠʢʘ, ʧʩʝʚʜʦʪʩʫʛʘ ʄʝʥʟʽʩʘ, ʛʦʨʽʭ ʯʦʨʥʠʡ, ʜʫʙ ʯʝʨʚʦʥʠʡ.    

ʇʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʚ ʫʢʨʘʾʥʩʴʢʽ ʣʽʩʠ ʩʝʨʝʜ 

ʥʘʫʢʦʚʮʽʚ ʪʘ ʣʽʩʽʚʥʠʢʽʚ-ʧʨʘʢʪʠʢʽʚ ʟʘʚʞʜʠ ʙʫʣʦ ʜʠʩʢʫʩʽʡʥʠʤ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʚʝʜʝʥʥʷ ʜʦ ʩʢʣʘʜʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʰʚʠʜʢʦʨʦʩʣʠʭ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʚʠʜʽʚ ʦʙʛʨʫʥʪʦʚʫʚʘʣʠ 

ʾʭ ʰʚʠʜʢʠʤ ʨʦʩʪʦʤ ʽ ʥʘʛʨʦʤʘʜʞʝʥʥʷʤ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʮʽʥʥʦʾ ʜʝʨʝʚʠʥʠ ʟʘ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʽ 

ʪʝʨʤʽʥʠ [5, 8]. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʽʩʥʫʻ ʩʧʨʘʚʝʜʣʠʚʝ ʟʘʩʪʝʨʝʞʝʥʥʷ ʱʦʜʦ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʪʽʩʥʝʥʥʷ 

ʘʙʦʨʠʛʝʥʥʠʭ ʧʦʨʽʜ ʰʚʠʜʢʦʨʦʩʣʽʰʠʤʠ ʽ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʥʠʤʠ ʯʫʞʦʟʝʤʥʠʤʠ ʚʠʜʘʤʠ [11, 12].  

ʇʨʦʪʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʟʘʩʪʝʨʝʞʝʥʥʷ, ʚʚʝʜʝʥʥʷ ʽʥʪʨʦʜʫʮʝʥʪʽʚ ʫ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ 

ʋʢʨʘʾʥʠ ʧʨʦʜʦʚʞʫʚʘʣʦʩʷ ʽ ʪʨʠʚʘʻ ʥʘ ʩʴʦʛʦʜʥʽ. ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ï ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʰʚʠʜʢʦʨʦʩʣʽʩʪʴ, ʜʦʙʨʘ ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʜʦʛʣʷʜʽʚ, 

ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ, ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʩʫʭʠ, ʜʦ ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ 

ʰʢʽʜʥʠʢʘʤʠ. ɺʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽʥʪʨʦʜʫʮʝʥʪʽʚ ʻ ʜʫʞʝ ʚʘʛʦʤʠʤʠ ʧʝʨʝʚʘʛʘʤʠ 

ʧʝʨʝʜ ʤʽʩʮʝʚʠʤʠ ʚʠʜʘʤʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ɿ-ʧʦʤʽʞ ʽʥʰʠʭ ʽʥʪʨʦʜʫʮʝʥʪʽʚ, ʜʦ ʪʘʢʠʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʚʠʜʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʫʙ ʯʝʨʚʦʥʠʡ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ, ʯʘʩʪʢʦʚʦʶ ʚʪʨʘʪʦʶ ʙʽʦʪʠʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʘʙʦʨʠʛʝʥʥʠʤʠ ʜʝʨʝʚʥʠʤʠ ʚʠʜʘʤʠ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʩʫʨʩʥʠʡ 

ʦʙʩʷʛ ʜʝʨʝʚʠʥʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʪʨʝʙ, ʧʦʪʨʽʙʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʰʚʠʜʢʦʨʦʩʣʦʛʦ ʽʥʪʨʦʜʫʢʦʚʘʥʦʛʦ ʚʠʜʫ ï ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʫ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʷʢ ʚʘʞʣʠʚʦʛʦ ʦʙôʻʢʪʫ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʽ ʥʝʙʝʟʧʝʢ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʘʡʞʝ ʚʩʽ ʟʛʘʜʘʥʽ ʚʠʱʝ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ, ʚ ʪ.ʯ. ʽ ʜʫʙ 

ʯʝʨʚʦʥʠʡ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ ʯʠʩʣʝʥʥʠʭ ʦʧʦʥʝʥʪʽʚ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʣʽʩʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ ï ʷʢ ʩʝʨʝʜ ʥʘʫʢʦʚʮʽʚ, ʪʘʢ ʽ ʩʝʨʝʜ ʚʠʨʦʙʥʠʯʥʠʢʽʚ. ʎʽ ʪʘ ʽʥʰʽ ʽʥʪʨʦʜʫʮʝʥʪʠ ʙʝʟ 

ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʘʨʘʶʪʴʩʷ ʟʘʨʘʭʫʚʘʪʠ ʜʦ ʽʥʚʘʟʽʡʥʠʭ ʽ ʟʘʙʦʨʦʥʠʪʠ ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʽ ʪʘ ʣʽʩʦʨʦʟʚʝʜʝʥʥʽ. ɼʦ ʫʚʘʛʠ ʥʝ ʙʝʨʫʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʦʙôʻʢʪʠʚʥʠʡ ʚʠʙʽʨ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʧʦʨʽʜ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʠ ʥʝʩʪʽʡʢʠʤ ʘʙʦʨʠʛʝʥʥʠʤ 

ʚʠʜʘʤ ʚ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʚʽʜʽʛʨʘʚʘʪʠʤʫʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʩʪʨʘʪʝʛʽʾ 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ.   

ʇʦʪʨʽʙʥʦ ʦʜʨʘʟʫ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʥʝʧʨʦʜʫʤʘʥʦʛʦ ʚʚʝʜʝʥʥʷ ʚ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ 

ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʚʽʥ ʟʜʘʪʥʠʡ ʥʝ ʣʠʰʝ ʽʥʪʝʥʩʠʚʥʦ ʨʦʩʪʠ, ʘʣʝ ʡ ʰʚʠʜʢʦ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʷ ʽ 

ʟʘʭʦʧʣʶʚʘʪʠ ʥʦʚʽ ʪʝʨʠʪʦʨʽʾ. ʎʴʦʤʫ ʩʧʨʠʷʶʪʴ ʡʦʛʦ ʤʘʡʞʝ ʱʦʨʽʯʥʝ ʨʷʩʥʝ ʧʣʦʜʦʥʦʰʝʥʥʷ, 

ʚʠʩʦʢʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ, ʥʠʟʴʢʘ ʚʠʤʦʛʣʠʚʽʩʪʴ ʜʦ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, 

ʰʚʠʜʢʠʡ ʨʽʩʪ, ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʘ ʪʽʥʴʦʚʠʪʨʠʚʘʣʽʩʪʴ ʪʘ ʚʠʩʦʢʘ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ. ʆʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʧʽʜʨʽʩʪ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʟôʷʚʣʷʻʪʴʩʷ ʫ ʙʘʛʘʪʠʭ ʪʘ ʚʽʜʥʦʩʥʦ 

ʙʘʛʘʪʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ. ʗʢʱʦ ʚʯʘʩʥʦ ʥʝ ʚʠʜʘʣʠʪʠ ʥʘʩʽʥʥʽ ʪʘ ʧʘʨʦʩʪʝʚʽ ʝʢʟʝʤʧʣʷʨʠ 

ʜʝʨʝʚʥʦʛʦ ʚʠʜʫ, ʪʦ ʚʽʥ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʚʠʪʽʩʥʷʻ ʘʙʦʨʠʛʝʥʥʽ ʚʠʜʠ, ʥʘʩʘʤʧʝʨʝʜ ï ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ, ʬʦʨʤʫʶʯʠ ʧʦʭʽʜʥʽ ʜʝʨʝʚʦʩʪʘʥʠ. ʊʦʙʪʦ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʡʜʝʪʴʩʷ ʧʨʦ ʽʥʚʘʟʽʡʥʽ 

ʧʨʦʷʚʠ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ, ʱʦʜʦ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʚʠʥʠʱʫʚʘʣʴʥʽ ʟʘʭʦʜʠ. 

ʋ ʚʽʜʥʦʩʥʦ ʙʘʛʘʪʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ʩʚʽʞʽ ʪʘ ʚʦʣʦʛʽ ʩʫʜʽʙʨʦʚʠ, ʩʫʙʫʯʠʥʠ, 

ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʽ ʩʫʛʨʫʜʠ) ʜʫʙ ʯʝʨʚʦʥʠʡ ʨʦʩʪʝ ʜʫʞʝ ʰʚʠʜʢʦ, ʧʨʦʷʚʣʷʶʯʠ ʦʟʥʘʢʠ 

ʽʥʚʘʟʽʡʥʦʛʦ ʚʠʜʫ. ʗʢʱʦ ʩʪʘʚʠʪʴʩʷ ʤʝʪʘ ʦʪʨʠʤʘʥʥʷ çʰʚʠʜʢʦʾè ʜʝʨʝʚʠʥʠ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʚ ʮʠʭ 

ʫʤʦʚʘʭ, ʪʦ ʟʛʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʥʷ çɼʝʨʞʘʚʥʦʾ ʩʪʨʘʪʝʛʽʾéè, ʥʝʦʙʭʽʜʥʦ ʟʘʧʨʦʚʘʜʠʪʠ ʞʦʨʩʪʢʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʽʥʚʘʟʽʡʥʦʛʦ ʚʠʜʫ ʰʣʷʭʦʤ ʦʙʤʝʞʝʥʦʛʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ 

ʯʘʩ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ; ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʥʝʜʦʧʫʱʝʥʥʷ 

ʡʦʛʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. 

ʇʦʨʷʜ ʽʟ ʮʠʤ, ʥʝ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʚ 

ʩʫʛʨʫʜʘʭ ʻ ʥʝʤʦʞʣʠʚʠʤ ʽ ʰʢʽʜʣʠʚʠʤ. ɹʫʜʫʯʠ ʰʚʠʜʢʦʨʦʩʣʠʤ ʜʝʨʝʚʥʠʤ ʚʠʜʦʤ, ʜʫʙ ʯʝʨʚʦʥʠʡ 

ʜʦ 60-ʨʽʯʥʦʛʦ ʚʽʢʫ ʥʘʛʨʦʤʘʜʞʫʻ ʟʥʘʯʥʽ ʟʘʧʘʩʠ ʜʝʨʝʚʠʥʠ (500 ʽ ʙʽʣʴʰʝ ʤ3Āʛʘ-1), ʷʢʘ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʜʦʚʦʣʽ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ [5, 9, 15]. ʋ 35-ʨʽʯʥʦʤʫ ʚʽʮʽ ʯʠʩʪʽ ʥʘʩʘʜʞʝʥʥʷ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʚʞʝ 

ʥʘʛʨʦʤʘʜʞʫʶʪʴ ʙʽʣʴʰʝ 250 ʤ3Āʛʘ-1 ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʧʣʘʥʪʘʮʽʡʥʠʭ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʉ2, ʉ3 ʥʘ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ, ʜʝ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʧʦʰʠʨʝʥʥʷ ʮʴʦʛʦ ʜʝʨʝʚʥʦʛʦ ʚʠʜʫ, ʜʘʩʪʴ ʟʤʦʛʫ ʟʘ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʦʪʨʠʤʘʪʠ 

ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ʜʫʙʘ ʙʝʟ ʦʩʦʙʣʠʚʠʭ ʟʘʪʨʘʪ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ.  

ɯʥʰʠʤ ʚʘʨʽʘʥʪʦʤ ʜʦʮʽʣʴʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʫ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʻ ʡʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʚʽʜʥʦʩʥʦ ʙʽʜʥʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ɺ2, ɺ3), ʜʝ ʚʽʥ ʜʦʙʨʝ ʘʩʦʮʽʶʻ ʟʽ 
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ʩʦʩʥʦʶ ʟʚʠʯʘʡʥʦʶ, ʙʫʜʫʯʠ ʚ ʮʠʭ ʫʤʦʚʘʭ ʦʜʥʦʯʘʩʥʦ ʩʪʽʡʢʠʤ ʪʘ ʛʨʫʥʪʦʧʦʢʨʘʱʫʶʯʠʤ ʚʠʜʦʤ. ʋ 

ʩʫʙʦʨʦʚʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʙʦʨʦʚʘʪʠʭ ʧʽʜʪʠʧʘʭ) ʜʫʙ ʟʚʠʯʘʡʥʠʡ ʥʝ 

ʚʠʪʨʠʤʫʻ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʙʦʢʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽ ʜʦ 20-30-ʨʽʯʥʦʛʦ ʚʽʢʫ ʚʠʧʘʜʘʻ ʟʽ ʩʢʣʘʜʫ 

ʥʘʩʘʜʞʝʥʥʷ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʬʦʨʤʫʚʘʥʥʷ ʯʠʩʪʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʷʢʽ ʻ ʤʝʥʰ ʩʪʽʡʢʠʤʠ, 

ʥʽʞ ʤʽʰʘʥʽ. ɼʫʙ ʯʝʨʚʦʥʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʟʽ ʩʢʣʘʜʫ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʮʠʭ 

ʙʽʜʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʥʝ ʚʠʧʘʜʘʻ, ʘ ʬʦʨʤʫʻ ʩʪʽʡʢʫ ʜʦʤʽʰʢʫ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʈʦʟʪʦʯʯʷ [3, 9] ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ 

ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʥʘʩʘʜʞʝʥʥʷ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʧʦʩʽʜʘʶʪʴ ʚ ʫʤʦʚʘʭ ʩʫʛʨʫʜʽʚ (307,7 ʛʘ), ʤʝʥʰʫ, 

ʘʣʝ ʜʦʚʦʣʽ ʟʥʘʯʥʫ ʧʣʦʱʫ ï ʚ ʛʨʫʜʦʚʠʭ ʫʤʦʚʘʭ (230,5 ʛʘ) ʽ ʟʦʚʩʽʤ ʥʝʟʥʘʯʥʫ ï ʚ ʫʤʦʚʘʭ ʩʫʙʦʨʽʚ 

(4,0 ʛʘ). ʅʘʩʘʜʞʝʥʥʷ ʜʝʨʝʚʥʦʛʦ ʚʠʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ ʥʘʛʨʦʤʘʜʞʫʶʪʴ 158,42 ʪʠʩ. ʤ3 

ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ. ʊʦʙʪʦ, ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʥʘʩʘʜʞʝʥʴ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʟʦʩʝʨʝʜʞʝʥʽ ʩʘʤʝ ʚ 

ʩʫʛʨʫʜʦʚʠʭ (ʩʫʙʫʯʠʥʠ, ʩʫʜʽʙʨʦʚʠ) ʪʘ ʛʨʫʜʦʚʠʭ (ʙʫʯʠʥʠ, ʜʽʙʨʦʚʠ) ʫʤʦʚʘʭ, ʜʝ ʮʝʡ ʚʠʜ ʜʦʚʦʣʽ 

ʧʦʪʫʞʥʦ ʧʨʦʷʚʣʷʻ ʩʚʦʾ ʽʥʚʘʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʦʨʷʜ ʟ ʮʠʤ, ʚ ʫʤʦʚʘʭ ʩʫʙʦʨʽʚ, ʜʝ ʜʫʙ ʯʝʨʚʦʥʠʡ 

ʧʦʚʠʥʝʥ ʙʠ ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʣʴ ʛʨʫʥʪʦʧʦʢʨʘʱʫʶʯʦʾ ʧʦʨʦʜʠ ʚ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʡʦʛʦ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʢʫʣʴʪʠʚʫʶʪʴ. ʇʦʟʠʮʽʷ ʣʽʩʽʚʥʠʢʽʚ ʟʨʦʟʫʤʽʣʘ ï ʫ ʙʽʜʥʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ 

ʜʫʙ ʯʝʨʚʦʥʠʡ ʥʝ ʤʦʞʝ ʥʘʛʨʦʤʘʜʠʪʠ ʟʥʘʯʥʽ ʟʘʧʘʩʠ ʜʝʨʝʚʠʥʠ. 

ʌʦʨʤʫʶʯʠ ʥʘʩʘʜʞʝʥʥʷ ʫ ʙʘʛʘʪʠʭ ʪʘ ʚʽʜʥʦʩʥʦ ʙʘʛʘʪʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʩʴʢʦʛʦ ʈʦʟʪʦʯʯʷ, 

ʜʫʙ ʯʝʨʚʦʥʠʡ ʚʠʷʚʣʷʻ ʜʫʞʝ ʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ. ɹʽʣʴʰʝ 80% ʡʦʛʦ ʥʘʩʘʜʞʝʥʴ ʨʦʩʪʫʪʴ 

ʟʘ ɯ ʽ ʚʠʱʝ ʢʣʘʩʘʤʠ ʙʦʥʽʪʝʪʫ (ɯ ï 209 ʛʘ; ɯʘ ï 112,8 ʛʘ; ɯb ̔  ʚʠʱʝ ï 117,8 ʛʘ). ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʚʢʘʟʫʶʪʴ 

ʥʘ ʜʫʞʝ ʚʠʩʦʢʠʡ ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʚ ʫʤʦʚʘʭ ʩʫʛʨʫʜʽʚ ʽ ʛʨʫʜʽʚ, ʭʦʯʘ ʚ ʮʠʭ 

ʫʤʦʚʘʭ ʥʝ ʤʦʞʥʘ ʽʛʥʦʨʫʚʘʪʠ ʡʦʛʦ ʩʠʣʴʥʽ ʽʥʚʘʟʽʡʥʽ ʧʨʦʷʚʠ. 

ʄ. Ġeho, ɸ. JanÇen [16] ʚʽʜʟʥʘʯʘʶʪʴ ʯʠʩʣʝʥʥʽ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʟʦʢʨʝʤʘ ʜʫʙʘ 

ʯʝʨʚʦʥʦʛʦ. ɺʠʩʦʢʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʻ ʡ ʽʥʰʽ ʜʝʨʝʚʥʽ ʚʠʜʠ ï ʤʦʜʨʠʥʘ 

ʂʝʤʧʬʝʨʘ, ʤʦʜʨʠʥʘ ʰʠʨʦʢʦʣʫʩʢʘʪʘ, ʧʩʝʚʜʦʪʩʫʛʘ ʄʝʥʟʽʩʘ, ʷʣʠʮʷ ʚʝʣʠʢʘ, ʨʦʙʽʥʽʷ ʟʚʠʯʘʡʥʘ. ʋ 

ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽʥʪʨʦʜʫʮʝʥʪʠ ʤʘʶʪʴ ʨʽʟʥʽ ʪʘʢʩʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʥʝʦʜʥʘʢʦʚʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʰʠʨʝʥʥʷ, ʧʨʦʷʚʣʷʶʯʠ ʘʙʦ ʥʝ ʧʨʦʷʚʣʷʶʯʠ ʽʥʚʘʟʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ɯʩʥʫʶʯʽ ʟʘʩʪʝʨʝʞʝʥʥʷ 

ʱʦʜʦ ʥʝʙʝʟʧʝʢʠ ʽʥʚʘʟʽʡʥʠʭ ʧʨʦʷʚʽʚ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʚ ʫʤʦʚʘʭ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʩʫʛʨʫʜʽʚ ʽ 

ʛʨʫʜʽʚ ʻ ʥʝʙʝʟʧʽʜʩʪʘʚʥʠʤʠ. ʇʨʦʪʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʝʨʝʚʥʦʛʦ ʚʠʜʫ ʚ ʧʣʘʥʪʘʮʽʡʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ 

ʘʙʦ ʚ ʙʽʜʥʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʮʶ ʥʝʙʝʟʧʝʢʫ ʫʩʫʚʘʻ. ʊʦʤʫ ʚʽʜʥʝʩʝʥʥʷ ʪʘʢʦʛʦ ʮʽʥʥʦʛʦ 

ʰʚʠʜʢʦʨʦʩʣʦʛʦ ʽʥʪʨʦʜʫʮʝʥʪʘ, ʷʢ ʜʫʙ ʯʝʨʚʦʥʠʡ, ʜʦ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʧʽʚ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽ ʧʦʚʥʘ ʟʘʙʦʨʦʥʘ ʡʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʙʝʟʩʫʤʥʽʚʥʦ ʥʘʥʝʩʝ ʟʥʘʯʥʫ ʰʢʦʜʫ 

ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʚʠʜ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʜʫʢʫʻ ʧʨʦʤʠʩʣʦʚʦ ʮʽʥʥʫ 
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ʜʝʨʝʚʠʥʫ ʽ ʤʦʞʝ ʨʦʩʪʠ ʚ ʙʽʜʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʟʘ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʛʦʤʦ 

ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʏʘʩʪʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʫʙʘ ʯʝʨʚʦʥʦʛʦ ʷʢ ʰʚʠʜʢʦʨʦʩʣʦʛʦ ʜʝʨʝʚʥʦʛʦ ʚʠʜʫ ʟ ʮʽʥʥʦʶ 

ʜʝʨʝʚʠʥʦʶ ʫ ʙʽʜʥʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʫ ʩʢʣʘʜʽ ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʡʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ ʧʣʘʥʪʘʮʽʡʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʫ ʩʫʛʨʫʜʦʚʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʚʘʟʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʦʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʚʧʨʦʜʦʚʞ ʦʙʤʝʞʝʥʦʛʦ ʧʝʨʽʦʜʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʟʥʘʯʥʠʭ ʟʘʧʘʩʽʚ ʜʝʨʝʚʠʥʠ ʚ 

ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. 
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ʉɽɿʆʅʅʀʁ ɼʆɻʃʗɼ ɿɸ ʈʆʉʃʀʅɸʄʀ ï ɼʆʉɺɯɼ ɿɼʆɹʋɺɸʏɯɺ ʆʉɺɯʊʀ 

ʉʇɽʎɯɸʃʔʅʆʉʊɯ ʉɸɼʆɺʆ-ʇɸʈʂʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆ 

 

ɼʝʥʠʩʦʚʘ ɻʘʣʠʥʘ1, ʐʘʨʷʢ ʉʚʽʪʣʘʥʘ2 

1 ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʚʠʢʣʘʜʘʯ, denisova.galyna@gmail.com 
2 ʚʠʢʣʘʜʘʯ 

ɺʉʇ çʃʴʚʽʚʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷè 

 

ɸʥʦʪʘʮʽʷ. ɺʠʩʚʽʪʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʦʜʘʥʦ ʦʧʠʩ, ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʛʣʷʜʥʠʭ 

ʨʦʙʽʪ ʟʘ ʨʦʩʣʠʥʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʚ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ, ʘʢʮʝʥʪʦʚʘʥʦ 

ʫʚʘʛʫ ʥʘ ʾʭ ʟʥʘʯʠʤʦʩʪʽ  ʫ ʩʪʚʦʨʝʥʥʽ ʝʩʪʝʪʠʯʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʥʘʯʝʥʥʷ 

ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ ʷʢ ʚʘʞʣʠʚʦʾ ʩʢʣʘʜʦʚʦʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʜʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʛʣʷʜ, ʟʠʤʦʚʦ-ʚʝʩʥʷʥʽ ʨʦʙʦʪʠ, ʧʨʘʢʪʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʩʘʜʦʚʦ-ʧʘʨʢʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ. 

Abstract. The features of practical training of students majoring in Landscape Gardening are 

highlighted. A description of the main tasks of plant care on the territory of the educational institution 

in the winter-spring period is given, attention is drawn to their importance in creating aesthetic 

plantings. The value of the performed works as an important component in the formation of 

professional competence and personal development of students of this specialty is analyzed. 

Keywords: care, winter-spring works, practical training, gardening and park management. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʣʘʥʜʰʘʬʪʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʻ 

ʚʘʞʣʠʚʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʛʘʨʤʦʥʽʡʥʦʛʦ ʪʘ ʟʜʦʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʣʶʜʠʥʠ. ʆʩʚʽʪʘ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʫ ʮʽʡ ʩʬʝʨʽ 

ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ 

ʣʶʙʦʚʽ ʜʦ ʧʨʠʨʦʜʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ɺʉʇ çʃʌʂ ʃʅʋʇè ʻ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ, ʜʝ ʥʘʚʯʘʶʪʴ ʪʘ ʚʠʭʦʚʫʶʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʬʘʭʽʚʮʽʚ ʣʘʥʜʰʘʬʪʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʪʨʝʙʠ 

ʩʴʦʛʦʜʝʥʥʷ, ʥʘʚʯʘʣʴʥʘ ʽ ʧʨʘʢʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦʻʜʥʫʶʪʴʩʷ ʽ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ. 

ʉʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʩʝ, ʱʦ ʦʪʦʯʫʻ ʥʘʩ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʟʠʪʠʚʥʝ 

ʩʧʨʠʡʥʷʪʪʷ, ʚʣʘʩʥʝ ʪʦʜʽ, ʢʦʣʠ ʧʨʦʩʪʽʨ, ʚ ʷʢʦʤʫ ʧʝʨʝʙʫʚʘʻʤʦ, ʥʘʚʯʘʻʤʦʩʴ ʯʠ ʧʨʘʮʶʻʤʦ 

ʟʘʭʦʧʣʶʻ, ʥʘʜʠʭʘʻ ʪʘ ʩʧʦʥʫʢʘʻ ʜʦ ʧʽʟʥʘʥʥʷ.  

ʉʚʦʻʨʽʜʥʦʶ ʨʝʢʨʝʘʮʽʡʥʦʶ ʟʦʥʦʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʝʨʠʪʦʨʽʶ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʢʦʣʝʜʞ. 

ʄʘʣʴʦʚʥʠʯʠʡ ʣʘʥʜʰʘʬʪ ʟ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʜʝʨʝʚʘʤʠ, ʢʨʘʩʠʚʦʢʚʽʪʫʯʠʤʠ ʢʫʱʘʤʠ ʪʘ ʟʥʘʯʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʧʦʩʘʜʦʢ: ʨʷʜʦʚʠʭ, ʛʨʫʧʦʚʠʭ, ʩʦʣʽʪʝʨʥʠʭ. ɺʘʞʣʠʚʦ ʱʦʙ 
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ʪʘʢʝ ʩʧʨʠʡʥʷʪʪʷ ʙʫʣʦ ʧʨʠʪʘʤʘʥʥʝ ʫ ʙʫʜʴ ʷʢʫ ʧʦʨʫ ʨʦʢʫ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʜʦʛʣʷʜʥʽ ʨʦʙʦʪʠ ʟʘ 

ʨʦʩʣʠʥʘʤʠ ʧʨʦʚʦʜʷʪʴʩʷ ʩʝʟʦʥʥʦ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʦʟʥʘʢ ʨʦʩʣʠʥ. ʈʦʟʧʦʯʠʥʘʪʠ ʾʭ ʤʦʞʥʘ ʫʞʝ ʟ ʣʶʪʦʛʦ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʝʜʫʩʽʤ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʦʛʣʷʜ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ ʪʘ 

ʚʽʜʧʦʚʽʜʥʝ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʪʴ 4-50ʉ 

ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʦʙʨʽʟʢʫ ʜʝʨʝʚ ʽ ʢʫʱʽʚ. ʉʧʝʨʰʫ ʧʨʦʚʦʜʠʪʴʩʷ ʩʘʥʽʪʘʨʥʘ ʦʙʨʽʟʢʘ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ 

ʚʠʜʘʣʝʥʥʽ ʩʫʭʠʭ, ʧʦʰʢʦʜʞʝʥʠʭ ʛʽʣʦʢ, ʘ ʪʘʢʦʞ ʩʣʘʙʦʨʦʟʚʠʥʝʥʠʭ. ʃʝʛʢʫ ʬʦʨʤʫʚʘʣʴʥʫ ʯʠ 

ʜʝʢʦʨʘʪʠʚʥʫ ʦʙʨʽʟʢʫ ʧʨʦʚʦʜʷʪʴ, ʚʠʜʘʣʷʶʯʠ ʚʠʪʷʛʥʫʪʽ ʛʽʣʢʠ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʨʠʨʦʜʥʫ 

ʯʠ ʬʦʨʤʦʚʘʥʫ ʢʨʦʥʫ ʷʢ ʣʠʩʪʷʥʠʭ ʚʽʯʥʦʟʝʣʝʥʠʭ, ʪʘʢ ʽ ʭʚʦʡʥʠʭ ʚʠʜʽʚ [2].  

 

 

ʈʠʩʫʥʦʢ 1 ï ɼʦʛʣʷʜʥʽ ʨʦʙʦʪʠ ʟʘ ʢʦʤʧʦʟʠʮʽʷʤʠ 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 

 

 

ʈʠʩʫʥʦʢ 2 ï ʌʦʨʤʫʚʘʣʴʥʘ ʦʙʨʽʟʢʘ 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 
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ʈʠʩʫʥʦʢ 3 ï ʈʦʙʦʪʘ ʥʘʜ ʪʦʧʽʘʨʥʠʤʠ ʢʦʤʧʦʟʠʮʽʷʤʠ 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 

 

ɿ ʝʩʪʝʪʠʯʥʦʶ ʤʝʪʦʶ ʚ ʢʽʥʮʽ ʣʶʪʦʛʦ ʜʦ ʧʦʯʘʪʢʫ ʩʦʢʦʨʫʭʫ ʧʨʦʚʦʜʷʪʴ ʨʦʟʨʽʜʞʝʥʥʷ ʥʘʜʪʦ 

ʟʘʛʫʱʝʥʦʾ ʢʨʦʥʠ ʥʝʚʠʩʦʢʠʭ ʜʝʨʝʚ ʯʠ ʢʫʱʽʚ, ʪʘʢʠʭ ʷʢ: Acer ginnala Maxim., Vitis vinifera L., 

Philadelphus coronarius L., Spiraea media Schmidt ʪʘ ʽʥʰʽ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʝʨʽʦʜʠ ʮʚʽʪʽʥʥʷ ʨʘʥʥʴʦʢʚʽʪʫʯʠʭ ʢʫʱʽʚ (Forsythia intermedia Zab.) ʪʘ ʥʝ ʧʨʦʚʦʜʠʪʠ ʾʭ ʦʙʨʽʟʢʫ 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʘʛʦʥʽʚ ʟ ʢʚʽʪʢʦʚʠʤʠ ʙʨʫʥʴʢʘʤʠ. Acer ginnala Maxim. ʪʘ Acer palmatum Thunb. 

ʧʨʦʨʽʜʞʫʶʪʴ ʥʘʧʨʠʢʽʥʮʽ ʟʠʤʠ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʢʨʦʥʠ.  

 

ʈʠʩʫʥʦʢ 4 ï ʈʦʟʨʽʜʞʝʥʥʷ ʢʨʦʥʠ Acer ginnala Maxim. 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 
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ɺ ʮʝʡ ʧʝʨʽʦʜ ʣʝʛʢʦ ʧʽʜʜʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʶ ʢʨʦʥʠ Laburnum anagyroides Medic., ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʧʽʜʩʠʣʝʥʥʶ ʮʚʽʪʽʥʥʷ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʢʫʱʘ ʪʘ ʪʨʠʚʘʣʦʛʦ ʮʚʽʪʽʥʥʷ 

ʧʦʪʨʝʙʫʻ ʦʙʨʽʟʢʠ ʡ Hibiscus syriacus L.  

ɺ ʣʶʪʦʤʫ ʛʦʪʫʶʪʴ ʜʽʣʷʥʢʠ-ʰʢʽʣʢʠ ʚ ʨʦʟʩʘʜʥʠʢʫ ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʚʢʦʨʽʥʝʥʠʭ ʞʠʚʮʽʚ ʫ 

ʧʘʨʥʠʢʫ, ʘ ʪʘʢʦʞ ʥʘʚʦʜʷʪʴ ʫ ʥʴʦʤʫ ʣʘʜ, ʧʨʠʙʠʨʘʶʯʠ ʦʧʘʣʝ ʣʠʩʪʷ ʪʘ ʛʽʣʢʠ.  

 

 

ʈʠʩʫʥʦʢ 5 ï ʈʦʙʦʪʠ ʚ ʧʘʨʥʠʢʫ 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 

 

ɼʦʛʣʷʜʥʽ ʨʦʙʦʪʠ ʚ ʙʝʨʝʟʥʽ ʧʦʣʷʛʘʶʪʴ ʚ ʧʽʜʞʠʚʣʝʥʥʽ ʨʦʩʣʠʥ, ʧʨʦʚʝʜʝʥʥʽ ʦʧʨʠʩʢʫʚʘʥʥʷ 

ʚʽʜ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʟʘʛʦʪʽʚʣʷ ʥʘʧʽʚʟʜʝʨʝʚôʷʥʽʣʠʭ ʞʠʚʮʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʢʫʱʽʚ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʢʦʨʽʥʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʩʘʜʞʝʥʴ ʢʦʣʝʜʞʫ. 

ʆʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʢʚʽʪʥʠʢʽʚ ʟ ʦʜʥʦʨʽʯʥʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʚʦʻʯʘʩʥʠʭ ʨʦʙʽʪ ʚʟʠʤʢʫ. ʋ ʣʶʪʦʤʫ ʧʦʯʠʥʘʻʤʦ ʚʠʩʽʚʘʪʠ ʥʘ ʨʦʟʩʘʜʫ ʦʜʥʦʨʽʯʥʽ ʢʚʽʪʢʦʚʽ 

ʢʫʣʴʪʫʨʠ: ʫ ʧʝʨʰʽʡ-ʜʨʫʛʽʡ ʜʝʢʘʜʽ Dianthus caryophyllus var. schabaud, Lobelia, Ageratum, 

Pelargʦnium, Salvia, Begonia, Aquilʝgia; ʫ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ï Petunia, Portulaca, Celosia, Phlox 

drummʦndii, Gerbera. ʇʦʩʘʜʢʦʚʫ ʩʫʤʽʰ ʛʦʪʫʻʤʦ ʟ ʣʝʛʢʦʾ ʘʙʦ ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʠʩʪʦʾ ʜʝʨʥʦʚʦʾ 

ʟʝʤʣʽ, ʪʦʨʬʫ ʽ ʨʽʯʢʦʚʦʛʦ ʧʽʩʢʫ. ʂʦʞʥʘ ʢʫʣʴʪʫʨʘ ʚʠʩʽʚʘʻʪʴʩʷ ʚ ʦʢʨʝʤʫ ʻʤʥʽʩʪʴ. ɹʽʣʴʰʽʩʪʴ 

ʦʜʥʦʨʽʯʥʠʢʽʚ ʧʨʦʨʦʩʪʘʻ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 18-20Áʉ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʯʝʨʝʟ 12-15 ʜʥʽʚ [1].  

ʇʦʩʘʜʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʩʭʦʚʠʱʽ, ʧʦʪʨʝʙʫʻ ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʛʣʷʜʫ. ʋ 

ʮʴʦʤʫ ʤʽʩʷʮʽ ʧʨʦʜʦʚʞʫʻʤʦ ʩʪʝʞʠʪʠ ʟʘ ʩʪʘʥʦʤ ʢʦʨʝʥʝʚʠʱ ʙʘʛʘʪʦʨʽʯʥʠʢʽʚ, ʙʫʣʴʙʦʮʠʙʫʣʠʥ 

Gladiolus, ʢʦʨʝʥʝʙʫʣʴʙ Canna, Dʘhlia, Montbretia. ɰʭ ʦʛʣʷʜʘʻʤʦ ʥʘ ʥʘʷʚʥʽʩʪʴ ʛʥʠʣʠʟʥʠ ʪʘ 

ʚʠʙʨʘʢʦʚʫʻʤʦ ʟʽʧʩʦʚʘʥʽ ʪʘ ʭʚʦʨʽ, ʚʠʨʽʟʘʻʤʦ ʧʦʰʢʦʜʞʝʥʽ ʜʽʣʷʥʢʠ, ʘ ʟʨʽʟʠ ʧʨʠʩʠʧʘʶʪʴ ʪʦʚʯʝʥʠʤ 
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ʚʫʛʽʣʣʷʤ. ʇʨʦʩʫʰʫʻʤʦ ʮʠʙʫʣʠʥʠ ʪʘ ʟʘʣʠʰʘʻʤʦ ʥʘ ʟʙʝʨʽʛʘʥʥʷ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ.  

 

 

ʈʠʩʫʥʦʢ 6 ï ʆʛʣʷʜ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʩʽʚ ʥʘʩʽʥʥʷ ʥʘ ʨʦʟʩʘʜʫ 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 

 

ʇʽʜʛʦʪʦʚʢʘ ʥʘʚʯʘʣʴʥʦʾ ʪʝʧʣʠʮʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʨʦʱʫʚʘʪʠ ʨʦʩʣʠʥʠ, ʨʦʟʩʘʜʫ ʚ ʫʤʦʚʘʭ 

ʟʘʭʠʱʝʥʦʛʦ ˇʨʫʥʪʫ ʚʢʣʶʯʘʻ ʦʛʣʷʜ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʧʨʝʜʤʝʪ ʧʦʰʢʦʜʞʝʥʴ, ʟʥʝʟʘʨʘʞʝʥʥʷ ˇʨʫʥʪʫ 

ʽ ʩʪʽʥ, ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʤʠʥʫʣʦʨʽʯʥʠʭ ʨʦʩʣʠʥ, ʨʦʟʧʫʰʝʥʥʷ, ʧʦʣʠʚ ʽ ʧʽʜʞʠʚʣʝʥʥʷ ˇʨʫʥʪʫ. 

ʇʽʜʛʦʪʦʚʢʘ ʪʝʧʣʠʮʽ ʚ ʣʶʪʦʤʫ-ʙʝʨʝʟʥʽ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʟʘʧʦʙʽʛʘʻ ʧʦʷʚʽ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ.  

 

 

ʈʠʩʫʥʦʢ 7 ï ʇʽʜʛʦʪʦʚʢʘ ʥʘʚʯʘʣʴʥʦʾ ʪʝʧʣʠʮʽ 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ  
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ʋ ʥʘʚʯʘʣʴʥʽʡ ʪʝʧʣʠʮʽ ʟʜʽʡʩʥʶʻʤʦ ʜʦʛʣʷʜ ʟʘ ʤʘʪʦʯʥʠʢʘʤʠ Chrysanthemum, Pelargonium, 

Begonia ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʞʠʚʮʶʚʘʥʥʷ. ɺʽʥ ʧʦʣʷʛʘʻ ʫ ʩʚʦʻʯʘʩʥʦʤʫ ʧʦʣʠʚʽ, 

ʦʙʧʨʠʩʢʫʚʘʥʥʽ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʘʭ ʧʦ ʙʦʨʦʪʴʙʽ ʽʟ ʰʢʽʜʥʠʢʘʤʠ ʽ ʭʚʦʨʦʙʘʤʠ. ʇʦ ʤʽʨʽ 

ʥʘʨʦʩʪʘʥʥʷ ʟʨʽʟʘʻʤʦ ʞʠʚʮʽ, ʚʠʩʘʜʞʫʻʤʦ ʚ ˇʨʫʥʪ ʩʪʝʣʘʞʽʚ ʪʘ ʷʱʠʢʽʚ.  

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʧʨʠ ʧʣʶʩʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʧʨʦʚʦʜʠʤʦ ʧʨʦʬʽʣʘʢʪʠʯʥʽ 

ʨʦʙʦʪʠ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʥʠʢʽʚ ʪʘ ʽʥʬʝʢʮʽʡʥʠʭ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʧʨʽʚʘʥʥʷ ʨʦʩʣʠʥ ʟ ʢʚʽʪʥʠʢʽʚ ʪʘ ʢʦʣʝʢʮʽʡʥʠʭ ʜʽʣʷʥʦʢ 

ʟʘʙʠʨʘʻʤʦ ʰʘʨ ʣʠʩʪʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʭʚʦʨʦʙ ʽ ʛʨʠʙʢʽʚ.  

 

 

ʈʠʩʫʥʦʢ 8 ï ʂʦʣʝʢʮʽʡʥʽ ʜʽʣʷʥʢʠ 

ɼʞʝʨʝʣʦ: ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 

ʋ ʙʝʨʝʟʥʽ ʘʢʪʠʚʥʦ ʪʨʠʚʘʻ ʧʦʩʽʚ ʥʘʩʽʥʥʷ ʦʜʥʦʨʽʯʥʠʢʽʚ, ʘ ʚʠʩʽʷʥʫ ʚ ʣʶʪʦʤʫ ʨʦʟʩʘʜʫ, ʷʢʘ 

ʫʞʝ ʫʪʚʦʨʠʣʘ ʩʧʨʘʚʞʥʽ ʣʠʩʪʦʯʢʠ, ʤʦʞʥʘ ʨʦʟʧʽʢʦʚʫʚʘʪʠ. ɺʠʩʪʘʚʣʷʻʤʦ ʥʘ ʧʨʦʨʦʱʫʚʘʥʥʷ 

ʙʫʣʴʙʦʮʠʙʫʣʠʥʠ Montbretia ʽ Gladiolus. 

ʊʘʢʦʞ ʮʝ ʥʘʡʢʨʘʱʠʡ ʯʘʩ ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʪʘ ʞʠʚʮʶʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʢʽʤʥʘʪʥʠʭ ʨʦʩʣʠʥ. 

ʊʨʠʚʘʣʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ ʪʘ 

ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʚ ʘʫʜʠʪʦʨʽʷʭ, ʪʦʤʫ ʟʙʽʣʴʰʫʻʤʦ ʾʭ ʧʦʣʠʚ ʪʘ ʦʙʧʨʠʩʢʫʚʘʥʥʷ.  

ʋ ʙʝʨʝʟʥʽ ʤʦʞʥʘ ʟʚʽʣʴʥʠʪʠ ʚʽʜ ʣʠʩʪʷ ʜʽʣʷʥʢʠ, ʜʝ ʚʠʩʘʜʞʝʥʽ ʪʶʣʴʧʘʥʠ, ʥʘʨʮʠʩʠ, 

ʛʽʘʮʠʥʪʠ. ʏʠʤ ʰʚʠʜʰʝ ʧʨʦʛʨʽʻʪʴʩʷ ˇʨʫʥʪ, ʪʠʤ ʨʘʥʽʰʝ ʟʘʮʚʽʪʫʪʴ ʮʠʙʫʣʠʥʥʽ. ʇʽʜʞʠʚʣʶʻʤʦ ʾʭ  

ʘʤʽʘʯʥʦʶ ʩʝʣʽʪʨʦʶ ʘʙʦ ʥʽʪʨʦʘʤʦʬʦʩʢʦʶ ʧʦ ʥʝʧʦʚʥʽʡ ʞʤʝʥʽ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ. ʆʙʨʽʟʘʻʤʦ 

ʩʪʝʙʣʘ ʪʨʘʚôʷʥʠʩʪʠʭ ʙʘʛʘʪʦʨʽʯʥʠʢʽʚ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʟ ʦʩʝʥʽ. ʆʛʣʷʜʘʻʤʦ ʪʘ ʚʧʦʨʷʜʢʦʚʫʻʤʦ 

ʩʫʭʠʡ ʩʪʨʫʤʦʢ, ʩʘʜ ʢʘʤʽʥʥʷ ʪʘ ʘʣʴʧʽʡʩʴʢʫ ʛʽʨʢʫ, ʧʽʜʩʠʧʘʶʯʠ ʚ ʧʦʪʨʽʙʥʠʭ ʤʽʩʮʷʭ ʟʝʤʣʶ ʽ 

ʚʩʪʘʥʦʚʣʶʶʯʠ ʥʦʚʽ ʢʘʤʝʥʽ. ʗʢ ʪʽʣʴʢʠ ʜʦʟʚʦʣʠʪʴ ˇʨʫʥʪ, ʧʦʯʠʥʘʻʤʦ ʩʽʷʪʠ ʭʦʣʦʜʦʩʪʽʡʢʽ 

ʦʜʥʦʨʽʯʥʠʢʠ, ʪʘʢʽ ʷʢ Aster, Centaurea, Calʝndula. 
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ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʦʚʝʜʝʥʥʷ 

ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʭ ʨʦʙʽʪ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʦʣʝʜʞʫ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʾʤ: 

- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʚʦʾ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʧʝʨʝʚʽʨʷʶʯʠ ʾʭ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʩʚʦʻʯʘʩʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ; 

- ʨʦʟʚʠʚʘʪʠ ʩʚʦʾ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ, ʚʜʦʩʢʦʥʘʣʶʶʯʠ ʾʭ ʷʢʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ. 

ʆʟʥʘʡʦʤʣʶʚʘʪʠʩʷ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ, ʩʦʨʪʘʤʠ, ʛʽʙʨʠʜʘʤʠ ʨʦʩʣʠʥ, ʾʭ ʙʽʦʣʦʛʽʯʥʠʤʠ, 

ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ; 

- ʚʯʠʪʠʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʤʘʪʝʨʽʘʣʠ, ʪʝʭʥʦʣʦʛʽʾ, 

ʤʝʪʦʜʠ ʦʙʨʽʟʢʠ, ʬʦʨʤʫʚʘʥʥʷ, ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ; 

- ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʥʘʩʘʜʞʝʥʴ, ʚʠʟʥʘʯʘʪʠ ʧʨʦʙʣʝʤʠ, ʰʫʢʘʪʠ ʰʣʷʭʠ ʾʭ 

ʚʠʨʽʰʝʥʥʷ; 

- ʧʣʘʥʫʚʘʪʠ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ, ʢʦʦʨʜʠʥʫʚʘʪʠ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ ʪʘ 

ʨʦʙʦʪʫ ʩʚʦʾʭ ʦʜʥʦʛʨʫʧʥʠʢʽʚ; 

- ʚʠʷʚʣʷʪʠ ʩʚʦʶ ʪʚʦʨʯʽʩʪʴ, ʽʥʽʮʽʘʪʠʚʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ, ʩʧʽʚʧʨʘʮʶ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʘʥʘʣʽʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ; 

- ʦʪʨʠʤʫʚʘʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʩʚʦʻʾ ʨʦʙʦʪʠ, ʧʽʜʚʠʱʫʚʘʪʠ ʩʚʦʶ ʩʘʤʦʦʮʽʥʢʫ, 

ʤʦʪʠʚʘʮʽʶ, ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʋʢʨʘʾʥʠ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʽʩʪʦʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʨʦʩʣʠʥ ʨʦʜʫ 

ʄʘʣʴʚʘ. ʅʘʚʝʜʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʝʣʝʢʮʽʾ ʪʘ ʧʦʜʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʪʘ 

ʩʦʨʪʽʚ ʟʘ ʚʠʩʦʪʦʶ, ʧʝʨʽʦʜʦʤ ʢʚʽʪʫʚʘʥʥʷ, ʨʦʟʤʽʨʦʤ ʢʚʽʪʢʠ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʢʠ. ʅʘʚʝʜʝʥʦ 

ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʨʦʜʫ ʄʘʣʴʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʦʨʪ, ʛʽʙʨʠʜ, ʩʭʨʝʱʫʚʘʥʥʷ, ʛʨʫʧʘ. 

Abstract. The article discusses the history of the use and distribution of plants of the Malva 

genus. The peculiarities of selection are given and the classification of the most common species and 

varieties according to height, flowering period, flower size and flower color is presented. Examples 

of the use of species and varieties of the Malva genus are given. 

Key words: use, variety, hybrid, crossing, group. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʄʘʣʴʚʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ, ʟʦʢʨʝʤʘ ʫ ʾʞʫ, ʷʢ 

ʣʽʢʠ ʽ ʷʢ ʜʝʢʦʨʘʪʠʚʥʫ ʨʦʩʣʠʥʫ. ʋ ʩʪʘʨʦʜʘʚʥʴʦʤʫ ɭʛʠʧʪʽ ʧʦʰʠʨʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʣʴʚʠ ʙʫʣʦ 

ʚ ʷʢʦʩʪʽ ʣʽʢʘʨʩʴʢʦʽ↓ ʨʦʩʣʠʥʠ. ʋ ʻʛʠʧʝʪʩʴʢʦʤʫ ʤʝʜʠʯʥʦʤʫ ʧʘʧʽʨʫʩʽ ɽʙʝʨʩʘ, ʧʨʠʙʣʠʟʥʦ 1550 ʨʦʢʫ 

ʜʦ ʥ.ʝ. ʃʽʢʘʨ III ʩʪʦʣʽʪʪʷ ʜʦ ʥ.ʝ. ɼʽʬʽʣ ʽʟ ʉʽʬʥʫ ʥʘʧʠʩʘʚ, ʱʦ ʩʽʢ ʤʘʣʴʚʠ ʞʠʚʠʪʴ ʽ ʣʝʛʢʦ 

ʟʘʩʚʦʶʻʪʴʩʷ. ʋ ʟʫʙʥʦʤʫ ʢʘʤʝʥʽ ʩʪʘʨʦʜʘʚʥʽʭ ʣʶʜʝʡ, ʷʢʽ ʞʠʣʠ ʚ ʉʠʨʽʾ, ʘʨʭʝʦʣʦʛʠ ʚʠʷʚʠʣʠ 

ʥʘʩʽʥʥʷ Malva sylvestris. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʦʥʠ ʩʧʦʞʠʚʘʣʠ ʮʶ ʨʦʩʣʠʥʫ [3]. ʋ ɯ ʩʪʦʣʽʪʪʽ 

ʨʠʤʩʴʢʠʠ↑ ʥʘʪʫʨʘʣʽʩʪ ʇʣʽʥʽʠ↑ ʉʪʘʨʰʠʠ↑ ʟʛʘʜʘʚ ʤʘʣʴʚʫ ʫ ʩʚʦʽ↓ʠ↑ ʧʨʘʮʽ çNaturalis Historiaè, 

ʦʧʠʩʫʶʯʠ ʽ↓̔↓ ʨʽʟʥʦʤʘʥʽʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʈʠʤʣʷʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʣʠʩʪʷ ʤʘʣʴʚ ʷʢ ʜʞʝʨʝʣʦ ʾʞʽ ʪʘ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʘʥ ʽ ʧʦʜʨʘʟʥʝʥʴ ʰʢʽʨʠ. ɻʨʝʢʠ ʪʘʢʦʞ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʣʠʩʪʷ ʫ ʾʞʫ ʪʘ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʣʘʜ ʰʣʫʥʢʘ, ʜʽʘʨʝʶ 

ʪʘ ʧʨʦʙʣʝʤʠ ʟ ʜʠʭʘʥʥʷʤ. ʋ V ʩʪʦʣʽʪʪʽ ʚʽʟʘʥʪʽʠ↑ʩʴʢʠʠ↑ ʣʽʢʘʨ ɸʝʮʽʠ↑ ʟ ɸʤʽʜʠ ʦʧʠʩʘʚ ʣʽʢʫʚʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʣʴʚʠ ʫ ʩʚʦʽ↓ʠ↑ ʧʨʘʮʽ çʊʝʪʨʘʙʽʙʣʦʩè ̔ ʨʝʢʦʤʝʥʜʫʚʘʚ ʽ↓̔↓ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʣʝʛʝʥʽʚ 

ʽ ʪʨʘʚʣʝʥʥʷ. ʋ ʍɯ ʩʪʦʣʽʪʪʽ ʧʝʨʩʴʢʠʠ↑ ʥʘʫʢʦʚʝʮʴ ɸʚʽʮʝʥʥʘ (ɯʙʥ ʉʽʥʘ) ʚʢʣʶʯʠʚ ʤʘʣʴʚʫ ʜʦ ʩʚʦʻʽ↓ 

ʤʝʜʠʯʥʦʽ↓ ʝʥʮʠʢʣʦʧʝʜʽʽ↓ çʂʘʥʦʥ ʤʝʜʠʮʠʥʠè, ʧʽʜʢʨʝʩʣʶʶʯʠ ʽ↓̔↓ ʟʘʩʧʦʢʽʠ↑ʣʠʚʽ ʪʘ ʮʽʣʶʱʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠ ʟʘʧʘʣʝʥʥʷʭ ʽ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. ʋ XVI ʩʪʦʣʽʪʪʽ Malva sylvestris ʪʘ 

Malva neglecta ʙʫʣʠ ʟʘʚʝʟʝʥʽ ʜʦ ʇʽʚʥʽʯʥʦʽ↓ ɸʤʝʨʠʢʠ ʻʚʨʦʧʝʠ↑ʩʴʢʠʤʠ ʧʦʩʝʣʝʥʮʷʤʠ, ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʨʦʩʣʠʥʠ ʰʚʠʜʢʦ ʥʘʪʫʨʘʣʽʟʫʚʘʣʠʩʷ ʚ ʧʝʚʥʠʭ ʨʝʛʽʦʥʘʭ. Malva parviflora, ʚʚʘʞʘʻʪʴʩʷ ʚ 
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ɸʤʝʨʠʮʽ ʙʫʨô̫ ʥʦʤ. ʋ XVIɯɯ ʩʪʦʣʽʪʪʽ ʰʚʝʜʩʴʢʠʠ↑ ʙʦʪʘʥʽʢ ʂʘʨʣ ʃʽʥʥʝʠ↑ ʦʬʽʮʽʠ↑ʥʦ ʦʧʠʩʘʚ ʽ 

ʢʣʘʩʠʬʽʢʫʚʘʚ ʢʽʣʴʢʘ ʚʠʜʽʚ ʤʘʣʴʚʠ ʫ ʩʚʦʽ↓ʠ↑ ʧʨʘʮʽ çSpecies Plantarumè, ʘ ʰʦʪʣʘʥʜʩʴʢʠʡ ʶʨʠʩʪ ʪʘ 

ʜʦʩʣʽʜʥʠʢ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʝʚʦʣʶʮʽʾ ʣʦʨʜ ʄʦʥʙʦʜʜʦ ʦʧʠʩʘʚ ʧʝʨʝʢʣʘʜ ʩʪʘʨʦʜʘʚʥʴʦʾ ʝʧʽʛʨʘʤʠ, ʫ 

ʷʢʽʡ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʤʘʣʴʚʫ ʩʘʜʞʘʣʠ ʥʘ ʤʦʛʠʣʘʭ, ʱʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ʧʦʚʽʨô̫  ʚ ʪʝ, ʱʦ ʤʝʨʪʚʽ 

ʤʦʛʣʠ ʥʠʤʠ ʭʘʨʯʫʚʘʪʠʩʷ. ʋ ʍɯʍ ʩʪʦʣʽʪʪʽ ʥʽʤʝʮʴʢʠʠ↑ ʣʽʢʘʨ ʉʘʤʫʝʣʴ ɻʘʥʝʤʘʥ, ʟʘʩʥʦʚʥʠʢ 

ʛʦʤʝʦʧʘʪʽʽ↓, ʚʢʣʶʯʠʚ ʤʘʣʴʚʫ ʜʦ Materia medica ʪʘ ʨʝʢʦʤʝʥʜʫʚʘʚ ʽ↓̔↓ ʧʨʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, 

ʪʘʢʠʭ ʷʢ ʩʫʭʠʠ↑ ʢʘʰʝʣʴ ʽ ʧʦʜʨʘʟʥʝʥʥʷ ʛʦʨʣʘ. ʋ 20-ʪʽ ʨʦʢʠ ʍʍ ʩʪʦʣʽʪʪʷ ʚʯʝʥʽ ʚʠʷʚʠʣʠ ʫ ʤʘʣʴʚʽ 

ʝʢʦʣʦʛʽʯʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʚʠʩʦʢʽ ʢʦʨʤʦʚʽ ʷʢʦʩʪʽ. ʉʴʦʛʦʜʥʽ ʤʘʣʴʚʘ ʙʽʣʴʰʝ ʧʦʧʫʣʷʨʥʘ ʷʢ ʩʘʜʦʚʘ 

ʨʦʩʣʠʥʘ, ʽ ʾʾ ʮʽʥʫʶʪʴ ʟʘ ʧʨʦʩʪʠʡ ʜʦʛʣʷʜ ʽ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʣʴʚʠ ʚ ʽʩʪʦʨʠʯʥʦʤʫ, 

ʩʝʣʝʢʮʽʡʥʦʤʫ ʘʩʧʝʢʪʽ ʪʘ ʚʠʷʚʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʚʠʜʠ ʪʘ ʩʦʨʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʅʠʥʽ ʥʘʙʫʚʘʻ ʧʦʰʠʨʝʥʥʷ ʚʠʚʝʜʝʥʥʷ ʨʽʟʥʠʭ 

ʛʽʙʨʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʨʦʜʫ Malva. ʊʘʢ, ʧʨʠ ʩʭʨʝʱʫʚʘʥʥʽ Malva alcea ʪʘ Malva moschata ʦʪʨʠʤʘʥʦ 

ʛʽʙʨʠʜ MalvaĬintermedia, ʤʽʞ Malva alcea ʪʘ Malva sylvestris ʫʪʚʦʨʝʥʦ Malva Ĭ egarensis, ʘ 

ʛʽʙʨʠʜ ʤʽʞ Malva parviflora ʪʘ Malva sylvestris ʚʽʜʦʤʠʡ ʷʢ Malva Ĭ arbosii [4]. ɺʽʜ ʩʭʨʝʱʫʚʘʥʥʷ 

ʤʘʣʴʚʠ ʣʽʩʦʚʦʾ ʪʘ ʤʘʚʨʠʪʘʥʩʴʢʦʾ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʩʦʨʪʠ 'Mystic Merlin', 'Zebrina' ʪʘ 'Primley Blue', 

ʱʦ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʪʝʤʥʽ ʞʠʣʢʠ ʥʘ ʧʝʣʶʩʪʢʘʭ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʛʘʨʥʠʡ ʢʦʥʪʨʘʩʪ. ɭ ʩʦʨʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ MalvaĬclementii 'Rosea' ʪʘ MalvaĬclementii 'Barnsley', ʫ ʷʢʠʭ ʙʣʠʞʯʝ ʜʦ ʮʝʥʪʨʫ 

ʢʚʽʪʢʠ ʢʦʣʽʨ ʧʝʣʶʩʪʦʢ ʩʪʘʻ ʷʩʢʨʘʚʽʰʠʤ. ɺ ʋʢʨʘʾʥʽ ʤʘʣʴʚʫ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘʫʢʦʚʮʽ ʫ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʽʤ. ʅ. ʅ. ɻʨʠʰʢʘ, ʜʝ ʩʝʣʝʢʮʽʡʥʠʤ ʰʣʷʭʦʤ ʦʪʨʠʤʘʥʦ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʩʝʨʝʜʥʴʦʩʪʠʛʣʽ ʬʦʨʤʠ ʪʘ ʤʽʞʚʠʜʦʚʽ ʛʽʙʨʠʜʠ ʚʽʜ ʄ. verticillata L., ʬʦʨʤʠ ʽʟ 

ʜʨʫʞʥʽʤʠ ʩʭʦʜʘʤʠ ʚʽʜ ʄ. sylvestris L., ʨʽʟʥʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʬʦʨʤʠ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ 

ʪʘ ʜʨʫʞʥʽʤʠ ʩʭʦʜʘʤʠ ʚʽʜ M. thuringiaca (L.) Vis. [5]. ʋ ʢʘʥʘʜʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ɻʚʝʣʴʬʘ 

ʧʨʦʛʨʘʤʘ ʜʝʢʦʨʘʪʠʚʥʦʾ ʩʝʣʝʢʮʽʾ ʤʘʻ ʦʜʥʫ ʟ ʮʽʣʝʡ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʨʦʙʢʫ ʧʦʩʫʭʦʩʪʽʡʢʠʭ 

ʩʦʨʪʽʚ ʽʟ ʧʨʠʚʘʙʣʠʚʠʤ ʝʩʪʝʪʠʯʥʠʤ ʚʠʛʣʷʜʦʤ [6]. ɿ ʮʽʻʶ ʤʝʪʦʶ ʫ ʷʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʨʦʩʣʠʥ ʙʫʣʦ 

ʦʙʨʘʥʦ Malva moschata, ʷʢʠʡ ʻ ʧʦʩʫʭʦʩʪʽʡʢʠʤ ʚʠʜʦʤ ʽ ʜʝʤʦʥʩʪʨʫʻ ʯʫʜʦʚʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ 

ʩʫʭʦʛʦ ʢʣʽʤʘʪʫ ʪʘ Malva crispa. M. moschata ʤʘʻ ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʽ ʢʚʽʪʠ ʧʨʦʪʝ ʤʦʨʬʦʣʦʛʽʷ 

ʣʠʩʪʷ ʧʦʪʨʝʙʫʚʘʣʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɹʽʣʴʰʠʡ ʨʦʟʤʽʨ ʽ ʛʦʩʪʨʽ ʢʨʘʾ ʣʠʩʪʷ M. crispa ʤʘʶʪʴ ʢʨʘʱʫ 

ʝʩʪʝʪʠʯʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʣʠʩʪʷʤ M. moschata. ʉʭʨʝʱʝʥʥʷ M. ʩrispa (ʙʘʞʘʥʘ ʤʦʨʬʦʣʦʛʽʷ ʣʠʩʪʷ) 

ʟ M. moschata (ʧʦʩʫʭʦʩʪʽʡʢʘ ʪʘ ʤʘʻ ʚʝʣʠʢʽ ʢʚʽʪʠ) ʥʘʜʘʩʪʴ ʮʽʥʥʠʡ ʛʽʙʨʠʜ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ [6]. 

ʅʘʡʙʽʣʴʰʠʤ ʥʝʜʦʣʽʢʦʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʣʘʥʜʰʘʬʪʥʠʭ ʧʨʦʝʢʪʽʚ ʻ ʪʝ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʪʨʦʜʫʮʝʥʪʠ, ʥʝʭʪʫʶʯʠ ʤʽʩʮʝʚʠʤʠ ʚʠʜʘʤʠ. ɺʯʝʥʽ ʜʦʩʣʽʜʠʣʠ ʮʝ ʧʠʪʘʥʥʷʤ ʚ 

ʦʜʥʦʤʫ ʟ ʨʝʛʽʦʥʽʚ ʊʫʨʝʯʯʠʥʠ ʫ ʧʨʦʚʽʥʮʽʾ ɽʨʟʫʨʫʤʫ, ʜʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʠʟʢʫ ʨʦʩʣʠʥ, ʷʢʽ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʜʦʛʣʷʜʫ ʽ ʤʘʶʪʴ ʧʨʠʚʘʙʣʠʚʠʡ ʚʠʛʣʷʜ, ʱʦ ʻ ʮʽʥʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ [7]. ʉʝʨʝʜ ʥʠʭ ʙʫʣʘ Malva neglecta. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 
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ʫʩʽʭ ʚʠʷʚʣʝʥʠʭ ʨʦʩʣʠʥ ʥʘ ʣʘʥʜʰʘʬʪʥʫ ʮʽʥʥʽʩʪʴ ʟʘ ʪʘʢʠʤʠ ʦʟʢʘʤʠ: ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʨʦʩʣʠʥ ʟʘ 

ʘʨʭʽʪʝʢʪʦʥʽʢʦʶ, ʣʠʩʪʷʤ, ʧʣʦʜʘʤ ʪʘ ʢʚʽʪʘʤʠ, M. neglecta ʦʪʨʠʤʘʣʘ ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ ʟʘ 

ʧʝʨʰʠʤʠ ʜʚʦʤʘ ʢʨʠʪʝʨʽʷʤʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʽʜ ʄʘʣʴʚʘ (Malva L.), ʨʦʜʠʥʠ ʤʘʣʴʚʦʚʽ (Malvaceae Juss.) 

ʥʘʣʽʯʫʻ 25ï40 ʚʠʜʽʚ [1]. ʈʽʜ ʤʽʩʪʠʪʴ ʪʨʘʚôʷʥʠʩʪʽ ʦʜʥʦʨʽʯʥʽ, ʜʚʦʨʽʯʥʽ ʪʘ ʙʘʛʘʪʦʨʽʯʥʽ ʚʠʜʠ, ʷʢʽ 

ʧʦʭʦʜʷʪʴ ʟ ʢʨʘʾʥ ɸʬʨʠʢʠ, ɸʟʽʾ ʪʘ ɭʚʨʦʧʠ [2]. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʪʘʢʽ ʚʠʜʠ: ʤʘʣʴʚʘ ʣʽʩʦʚʘ 

(Malva sylvestris), ʤʘʣʴʚʘ ʤʫʩʢʫʩʥʘ (Malva moschata) ʽ ʤʘʣʴʚʘ ʥʝʧʦʤʽʪʥʘ (Malva neglecta). ɺʠʜʠ 

ʪʘ ʩʦʨʪʠ ʨʦʜʫ Malva L. ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: ʟʘ ʚʠʩʦʪʦʶ (ʥʠʟʴʢʽ ï ʜʦ 1 ʤ, 

ʩʝʨʝʜʥʽ ï 1-2 ʤ, ʚʠʩʦʢʽ ï  ʙʽʣʴʰʝ 2 ʤ), ʧʝʨʽʦʜʦʤ ʢʚʽʪʫʚʘʥʥʷ (ʨʘʥʥʽ, ʩʝʨʝʜʥʽ, ʧʽʟʥʽ), ʨʦʟʤʽʨʦʤ 

ʢʚʽʪʢʠ (ʤʘʣʽ ï ʜʦ 1,5 ʩʤ, ʩʝʨʝʜʥʽ ï 1,5-3 ʩʤ, ʚʝʣʠʢʽ ï ʙʽʣʴʰʝ 3 ʩʤ) ʪʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʢʠ (ʙʽʣʽ, 

ʨʦʞʝʚʽ, ʪʝʤʥʦ-ʨʦʞʝʚʽ) (ʨʠʩ. 1, ʨʠʩ. 2).  

 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʨʦʜʫ Malva L. 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ɻʣʦʚʠ ɺ.ɯ. 
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ɺʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʛʨʫʧʠ ʩʦʨʪʽʚ Malva sylvestris L. ʄʘʚʨʠʪʘʥʩʴʢʘ ʛʨʫʧʘ: Malva 

mauritiana ʨʘʥʽʰʝ ʙʫʣʘ ʚʠʟʥʘʥʘ ʧʽʜʚʠʜʦʤ, ʪʝʨʠʪʦʨʽʻʶ ʧʦʰʠʨʝʥʥʷ ʻ ʇʽʨʝʥʝʡʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ, 

ɯʪʘʣʽʷ ʪʘ ɸʣʞʠʨ. ʉʘʜʦʚʽ ʨʦʩʣʠʥʠ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ Malva sylvestris ssp. Mauritiana. ɺʠʜʦʤʽ ʪʘʢʽ 

ʩʦʨʪʠ: Malva sylvestris ssp. Mauritiana 'Bibor Felho', Malva sylvestris ssp. Mauritiana 'Moravia'. 

ɻʨʫʧʘ Eriocarpa ʟ ʚʦʣʦʩʠʩʪʠʤ ʥʘʩʽʥʥʷʤ ʽ ʩʪʝʙʣʘʤʠ, ʟʥʘʡʜʝʥʘ ʤʽʞ ɯʪʘʣʽʻʶ ʪʘ ɻʽʤʘʣʘʷʤʠ, 

ʎʝʥʪʨʘʣʴʥʦʶ ɸʟʽʻʶ ʪʘ ʂʠʪʘʻʤ. ɻʨʫʧʘ Canescens: ʢʦʞʥʘ ʯʘʩʪʠʥʘ ʨʦʩʣʠʥʠ, ʢʨʽʤ ʢʚʽʪʢʠ, ʚʢʨʠʪʘ 

ʙʽʣʠʤʠ ʰʝʨʩʪʠʩʪʠʤʠ ʚʦʣʦʩʢʘʤʠ. ʎʷ ʛʨʫʧʘ ʨʦʩʪʝ ʚ ʨʝʛʽʦʥʽ ʥʘʚʢʦʣʦ ʄʦʥʧʝʣʴʻ ʫ ʌʨʘʥʮʽʾ ʪʘ ʥʘ 

ɹʘʣʝʘʨʩʴʢʠʭ ʦʩʪʨʦʚʘʭ. ʋ ʜʝʷʢʠʭ ʙʦʪʘʥʽʯʥʠʭ ʨʦʙʦʪʘʭ 19-ʛʦ ʩʪʦʣʽʪʪʷ ʾʾ ʥʘʟʠʚʘʣʠ Malva sylvestris 

var.canescens. ɻʨʫʧʘ Sterile Blue: ʚʝʛʝʪʘʪʠʚʥʦ ʨʦʟʤʥʦʞʝʥʽ ʩʦʨʪʠ ʟ ʙʣʽʜʦ-ʬʽʦʣʝʪʦʚʦ-ʙʣʘʢʠʪʥʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʽʚ: 'Marina Dema', 'Primley Blue', ʪʝʤʥʦ-ʬʽʦʣʝʪʦʚʦ-ʙʣʘʢʠʪʥʠʤʠ ʢʚʽʪʘʤʠ: 

'Maria's Blue Eyes' [8]. 

 

ʈʠʩʫʥʦʢ 2 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʦʨʪʽʚ ʚʠʜʽʚ ʨʦʜʫ Malva L. 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ɻʣʦʚʠ ɺ.ɯ. 

 

ʅʠʟʴʢʦʨʦʩʣʽ ʚʠʜʠ ʪʘ ʩʦʨʪʠ ʤʘʣʴʚʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʝʛʫʣʷʨʥʠʭ ʪʠʧʘʭ 

ʢʚʽʪʥʠʢʽʚ (ʢʣʫʤʙʠ, ʙʦʨʜʶʨʠ, ʷʢ ʢʦʥʪʝʡʥʝʨʥʽ ʨʦʩʣʠʥʠ), ʩʝʨʝʜʥʴʦʨʦʩʣʽ ʚʠʜʠ ʪʘ ʩʦʨʪʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʥʠʭ ʢʚʽʪʥʠʢʽʚ ʢʣʫʤʙ, ʤʽʢʩʙʦʨʜʝʨʽʚ, ʛʨʫʧ, ʩʦʣʽʪʝʨʽʚ. ɺʠʩʦʢʦʨʦʩʣʽ 

ʙʘʛʘʪʦʨʽʯʥʽ ʚʠʜʠ ʪʘ ʩʦʨʪʠ ʤʘʣʴʚ ʧʨʠʜʘʪʥʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʘʣʴʥʴʦʛʦ ʧʣʘʥʫ ʢʚʽʪʥʠʢʽʚ. Malva Ĭ 

clementii óBarnsleyô, Malva óChater's Double Strainô, Malva olbia ʪʘ Malva arborea ʩʣʽʜ 

ʚʠʩʘʜʞʫʚʘʪʠ ʫ ʛʨʫʧʘʭ ʘʙʦ ʷʢ ʩʦʣʽʪʝʨʠ, ʷʢʽ ʙʫʜʫʪʴ ʧʨʠʢʨʘʰʘʪʠ ʘʙʦ ʞ ʧʽʜʢʨʝʩʣʶʚʘʪʠ 

ʥʘʡʚʘʞʣʠʚʽʰʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʤʧʦʟʠʮʽʾ ʤʽʩʮʷ: ʫ ʚʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʙʽʣʷ ʙʫʜʠʥʢʽʚ, ʥʘ ʧʝʨʝʪʠʥʽ 

ʜʦʨʽʞʦʢ, ʥʘ ʛʘʟʦʥʽ (ʨʠʩ. 3, ʨʠʩ. 4), ʜʝ ʟʘ ʨʘʭʫʥʦʢ ʾʭʥʴʦʾ ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʪʘ ʚʠʩʦʢʦʾ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ 

ʢʚʽʪʦʢ (ʟʘʙʘʨʚʣʝʥʥʷ, ʤʘʭʨʦʚʽʩʪʴ) ʥʘʩʘʜʞʝʥʥʷ ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʩʦʢʫ ʝʩʪʝʪʠʯʥʽʩʪʴ ʪʘ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ. 
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ʈʠʩʫʥʦʢ 3 ï ɻʨʫʧʦʚʘ ʧʦʩʘʜʢʘ ʈʠʩʫʥʦʢ 4 ï ʉʦʣʽʪʝʨʥʘ ʧʦʩʘʜʢʘ 

ɼʞʝʨʝʣʦ: ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʠ 

 

ʅʠʟʴʢʦʨʦʩʣʽ ʨʦʩʣʠʥʠ, ʦʩʦʙʣʠʚʦ ʩʦʨʪʠ Malva trimestris, ʥʘʡʢʨʘʱʝ ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʢʣʫʤʙ (ʨʠʩ. 5),  ʙʦʨʜʶʨʽʚ ʪʘ ʤʽʢʩʙʦʨʜʝʨʽʚ. Malva thuringiaca ʪʘ ʩʦʨʪʠ ʦʪʨʠʤʘʥʽ ʚʽʜ 

ʤʘʣʴʚʠ ʣʽʩʦʚʦʾ ʪʘ ʤʘʚʨʠʪʘʥʩʴʢʦʾ ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʽʥʰʠʤʠ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʢʚʽʪʘʤʠ ʫ 

ʩʘʜʘʭ. 

  
ʈʠʩʫʥʦʢ 5 ï ʄʘʣʴʚʘ ʫ ʢʣʫʤʙʘʭ 
ɼʞʝʨʝʣʦ: ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʠ 

 

ʅʠʟʴʢʦʨʦʩʣʽ ʩʦʨʪʠ ʄʘʣʴʚʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʢʦʥʪʝʡʥʝʨʘʭ (ʨʠʩ. 6).  

   
ʈʠʩʫʥʦʢ 6 ï ʄʘʣʴʚʠ ʫ ʢʦʥʪʝʡʥʝʨʘʭ 
ɼʞʝʨʝʣʦ: ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʠ  



164 

 

ɺʠʩʦʢʦʨʦʩʣʽ ʩʦʨʪʠ ʤʘʣʴʚʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʜʝʢʦʨʫʚʘʥʥʷ ʩʪʽʥ ʙʫʜʠʥʢʽʚ ʫ ʷʢʦʩʪʽ ʙʦʨʜʶʨʽʚ 

(ʨʠʩ. 7) ʘʙʦ ʧʘʨʢʘʥʽʚ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʩʪʚʦʨʶʻ ʙʽʣʴʰʝ ʟʘʪʠʰʢʫ ʪʘ ʚʽʜʯʫʪʪʷ ʢʘʟʢʦʚʦʩʪʽ. 

  
ʈʠʩʫʥʦʢ 7 ï ʄʘʣʴʚʠ ʫ ʙʦʨʜʶʨʘʭ ʙʽʣʷ ʥʝʚʠʩʦʢʠʭ ʙʫʜʠʥʢʽʚ 

ɼʞʝʨʝʣʦ: ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʠ 

 

ʅʠʥʽ ʧʨʠʚʘʙʣʠʚʽ ʢʚʽʪʠ Malva moschata ʨʦʙʣʷʪʴ ʨʦʩʣʠʥʫ ʧʦʧʫʣʷʨʥʠʤ ʪʨʘʚ'ʷʥʠʩʪʠʤ 

ʜʝʢʦʨʘʪʠʚʥʠʤ ʙʘʛʘʪʦʨʽʯʥʠʢʦʤ ʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ. ɯʩʥʫʶʪʴ ʩʦʨʪʠ ʟ ʢʦʣʴʦʨʦʤ ʽ 

ʤʦʨʬʦʣʦʛʽʻʶ ʢʚʽʪʦʢ, ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ ʜʠʢʠʭ ʚʠʜʽʚ. ɿʘʛʘʣʦʤ Malva moschata ʨʦʟʚʦʜʷʪʴ ʷʢ 

ʜʝʢʦʨʘʪʠʚʥʫ ʨʦʩʣʠʥʫ, Malva verticillata ʫ ʥʝʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʘʭ ʚʠʨʦʱʫʶʪʴ ʚ ʂʠʪʘʾ, ʜʝ ʾʾ 

ʥʘʩʪʦʡʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʘʩʽʙ ʜʣʷ ʩʭʫʜʥʝʥʥʷ, ʘ ʦʜʥʦʨʽʯʥʽ ʚʠʜʠ, ʱʦ ʤʘʶʪʴ ʢʦʨʤʦʚʝ 

ʟʥʘʯʝʥʥʷ, ʚʽʜʦʤʽ ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʥʘʟʚʦʶ ʤʘʣʴʚʘ ʢʦʨʤʦʚʘ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ ʤʘʣʴʚʘ 

(Malva L.) ʫ ʜʘʚʥʽ ʯʘʩʠ ʤʘʣʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʣʽʢʫʚʘʣʴʥʠʭ ʮʽʣʷʭ, ʧʨʦʪʝ ʥʘ ʩʴʦʛʦʜʥʽ 

ʙʽʣʴʰʝ ʧʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʘ ʾʭʥʽʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ. ɼʝʷʢʽ ʚʠʜʠ ʤʘʶʪʴ ʮʽʥʥʽ ʬʽʟʽʦʥʦʤʽʯʥʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʛʽʙʨʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʽʟ ʢʨʘʱʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʽʞ ʫ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ. ɺʠʜʠ ʪʘ ʩʦʨʪʠ ʨʦʜʫ Malva ʧʨʠʜʘʪʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʛʨʫʧ, ʩʦʣʽʪʝʨʽʚ, ʤʽʢʩʙʦʨʜʝʨʽʚ ʪʘ ʷʢ ʢʦʥʪʝʡʥʝʨʥʽ ʨʦʩʣʠʥʠ. 
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ʌɯʊʆɼʀɿɸʁʅ ɸʂʊʆɺʆɰ ɿɸʃʀ ɿɸɻɸʃʔʅʔʆʆʉɺɯʊʅʔʆɰ ʐʂʆʃʀ 

 

ɼʟʠʙʘ ɸʥʞʝʣʘ1, ɼʝʤʩʴʢʘ ʃʶʜʤʠʣʘ2, ʅʘʟʘʨʫʢ ʂʘʪʝʨʠʥʘ3 

1ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ 
1ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʘ 

2 ʫʯʠʪʝʣʴ ʙʽʦʣʦʛʽʾ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʦʣʘ ˉ274, ʋʢʨʘʾʥʘ  
3 ʫʯʝʥʠʮʷ 9 ʢʣʘʩʫ,ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʦʣʘ ˉ274,  

3ʂʦʤʫʥʘʣʴʥʠʡ ʧʦʟʘʰʢʽʣʴʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çʂʠʾʚʩʴʢʘ ʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽè, ʋʢʨʘʾʥʘ  

   1orhideya_oncydium@ukr.net    2 milademska@gmail.com    3 little.dag.check@gmail.com  

 

ɸʥʦʪʘʮʽʷ. ʌʽʪʦʜʠʟʘʡʥ, ʷʢ ʦʬʦʨʤʣʝʥʥʷ ʽʥʪʝʨ'ʻʨʫ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʢʣʠʢʘʥʠʡ 

ʩʪʚʦʨʶʚʘʪʠ ʦʙʩʪʘʥʦʚʢʫ, ʚ ʷʢʽʡ ʣʶʜʠʥʘ ʧʦʯʫʚʘʪʠʤʝʪʴʩʷ ʢʦʤʬʦʨʪʥʦ. ʐʢʦʣʘ ï ʮʝ ʤʽʩʮʝ ʜʝ 

ʜʽʪʠ ʧʨʦʚʦʜʷʪʴ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʯʘʩʫ, ʪʦʤʫ ʬʽʪʦʜʠʟʘʡʥ ʰʢʽʣʴʥʠʭ ʧʨʠʤʽʱʝʥʴ ï ʮʝ ʚʘʞʣʠʚʘ 

ʪʝʤʘ ʩʴʦʛʦʜʝʥʥʷ. ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʧʨʠʤʽʱʝʥʴ ʜʣʷ ʰʢʦʣʷʨʽʚ; ʚʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʬʽʪʦʜʠʟʘʡʥʫ, ʚʠʜʠ ʪʘ ʤʝʪʦʜʠ ʦʟʝʣʝʥʝʥʥʷ. ɿʘʩʪʦʩʦʚʘʥʦ ʥʘʫʢʦʚʽ ʪʘ ʩʧʝʮʠʬʽʯʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʬʽʪʦʜʠʟʘʡʥʫ ʘʢʪʦʚʦʾ ʟʘʣʠ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ˉ 274. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʟʝʣʝʥʝʥʥʷ, ʧʨʠʤʽʱʝʥʥʷ, ʟʘʢʣʘʜ, ʨʦʩʣʠʥʠ, ʜʠʟʘʡʥ.  

Abstract. Phytodesign, like interior design, is primarily designed to create an environment in 

which a person will feel comfortable. School is a place where children spend a lot of time, so 

phytodesign of school premises is an important topic today. The work shows the importance of 

premises for schoolchildren; the main principles of phytodesign, types and methods of landscaping 

are highlighted. Scientific and specific research methods are applied. The work contains proposals 

for the phytodesign of the assembly hall of secondary school ˉ 274. 

Keywords: landscaping, premises, institution, plants, design. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʐʢʦʣʘ ï ʮʝ ʩʫʯʘʩʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʦʛʦ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʢʦʞʥʦʛʦ ʫʯʥʷ, ʡʦʛʦ ʬʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʨʦʟʚʠʪʦʢ ʪʘʣʘʥʪʽʚ ʪʘ 

ʟʜʽʙʥʦʩʪʝʡ. ɺ ʰʢʦʣʽ ʤʘʶʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʥʘʣʝʞʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʭʦʚʥʠʭ ʟʘʭʦʜʽʚ, 

ʛʫʨʪʢʦʚʦʾ ʨʦʙʦʪʠ, ʥʘʜʘʥʥʷ ʜʽʪʷʤ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠ ʩʚʦʾ ʪʘʣʘʥʪʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʝ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʤʽʱʝʥʥʷ, ʚ ʷʢʦʤʫ ʧʨʦʭʦʜʠʪʠʤʫʪʴ ʷʢ ʤʘʩʦʚʽ ʟʘʭʦʜʠ (ʩʝʤʽʥʘʨʠ, ʢʨʫʛʣʽ 

ʩʪʦʣʠ ʜʣʷ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ, ʦʣʽʤʧʽʘʜʠ, ʙʘʪʴʢʽʚʩʴʢʽ ʟʙʦʨʠ ʪʦʱʦ), ʪʘʢ ʽ ʫʨʦʢʠ, ʤʘʡʩʪʝʨ ʢʣʘʩʠ, 

ʛʫʨʪʢʠ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʥʷʪʪʷ ʟ ʫʯʥʷʤʠ. ʎʝ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ ʰʢʦʣʽ, ʚ ʷʢʦʤʫ ʦʮʽʥʶʻʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʠ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʢʨʝʤʠʭ ʫʯʥʽʚ ʪʘ ʫʯʥʽʚʩʴʢʠʭ ʢʦʣʝʢʪʠʚʽʚ, ʧʨʦʭʦʜʷʪʴ ʰʢʽʣʴʥʽ 

ʢʦʥʮʝʨʪʠ ʪʘ ʽʥʰʽ ʟʘʭʦʜʠ. ʊʘʢʠʤ ʧʨʠʤʽʱʝʥʥʷʤ ʫ ʰʢʦʣʽ ʻ ʘʢʪʦʚʠʡ ʟʘʣ [2]. 

ʇʨʠʤʽʱʝʥʥʷ ʘʢʪʦʚʦʛʦ ʟʘʣʫ ʤʘʻ ʙʫʪʠ ʚʝʣʠʢʠʤ ʪʘ ʜʦʙʨʝ ʦʩʚʽʪʣʝʥʠʤ. ʏʘʩʪʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʜʠʤʦʩʪʽ ʚʯʠʪʝʣʷ ʩʪʽʣʴʮʽ ʩʪʘʚʣʷʪʴ ʧʽʜ ʥʘʭʠʣʦʤ ʘʙʦ ʚʯʠʪʝʣʴ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʤʘʡʜʘʥʯʠʢʫ. 
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ɿʘʟʚʠʯʘʡ ʤʝʙʣʽʚ ʚ ʪʘʢʦʤʫ ʧʨʠʤʽʱʝʥʽ ʥʝ ʜʫʞʝ ʙʘʛʘʪʦ, ʪʦʤʫ ʻ ʜʦʩʠʪʴ ʚʽʣʴʥʦʛʦ ʤʽʩʮʷ. ɸʢʪʦʚʽ ʟʘʣʠ 

ʫ ʨʽʟʥʠʭ ʰʢʦʣʘʭ ʜʫʞʝ ʩʭʦʞʽ ʤʽʞ ʩʦʙʦʶ, ʟʘʟʚʠʯʘʡ ʫ ʥʠʭ ʟʦʚʩʽʤ ʤʘʣʦ ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ. ʉʘʤʝ ʪʦʤʫ 

ʻ ʘʢʪʫʘʣʴʥʠʤ ʩʪʚʦʨʠʪʠ ʬʽʪʦʜʠʟʘʡʥ ʘʢʪʦʚʦʛʦ ʟʘʣʫ ʫ ʰʢʦʣʽ ˉ274. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ,  ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʷʢ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʦʮʽʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʪʘʢ ʽ ʜʣʷ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʢʨʘʱʝʥʝ 

óʟʝʣʝʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶô ʪʘ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʩʠʭʦʣʦʛʽʯʥʝ ʟʜʦʨʦʚôʷ. 

ʈʦʩʣʠʥʠ, ʷʢʽ ʚʠʩʘʜʞʫʶʪʴ ʚ ʤʽʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ, 

ʨʝʛʫʣʶʶʪʴ ʛʘʟʦʚʠʡ ʩʢʣʘʜ ʧʦʚʽʪʨʷ ʽ ʩʪʫʧʽʥʴ ʡʦʛʦ ʟʘʙʨʫʜʥʝʥʦʩʪʽ, ʤʽʢʨʦʢʣʽʤʘʪ, ʟʥʠʞʫʻ ʚʧʣʠʚ 

ʰʫʤʦʚʦʛʦ ʬʘʢʪʦʨʘ ʽ ʻ ʜʞʝʨʝʣʦʤ ʛʘʨʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ ʣʶʜʝʡ [1]. ʈʦʩʣʠʥʠ ʦʯʠʱʫʶʪʴ ʧʦʚʽʪʨʷ ʪʘ 

ʥʘʧʦʚʥʶʶʪʴ ʧʨʠʤʽʱʝʥʥʷ ʞʠʪʪʻʚʦʶ ʝʥʝʨʛʽʻʶ. ɿʝʣʝʥʠʡ ʢʦʣʽʨ ʨʦʩʣʠʥ ï ʦʜʠʥ ʽʟ 

ʥʘʡʧʨʠʨʦʜʥʽʰʠʭ. ʈʦʩʣʠʥʠ ʧʦʟʠʪʠʚʥʦ ʚʣʠʚʘʶʪʴ ʥʘ ʣʶʜʠʥʫ ʟʘʚʜʷʢʠ ʟʝʣʝʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥʶ. 

ʆʧʠʥʠʚʰʠʩʴ ʧʦʨʷʜ ʟ ʨʦʩʣʠʥʘʤʠ ʣʶʜʠʥʘ ʟʘʩʧʦʢʦʶʻʪʴʩʷ ʽ ʚʽʜʯʫʚʘʻ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʾʾ ʥʘʩʪʨʽʡ. 

ʃʶʜʠʥʽ ʧʦʜʦʙʘʻʪʴʩʷ ʜʠʚʠʪʠʩʷ ʥʘ ʟʝʣʝʥʴ, ʷʢʘ ʧʨʠʢʨʘʰʘʻ ʩʫʯʘʩʥʽ ʽʥʪʝʨôʻʨʠ. ʈʦʩʣʠʥʠ ʽʟ ʟʝʣʝʥʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʣʠʩʪʷ ʘʩʦʮʽʶʶʪʴʩʷ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʥʘʩʠʣʴʩʪʚʘ, ʩʠʤʧʪʦʤʽʚ ʜʝʬʽʮʠʪʫ ʫʚʘʛʠ, 

ʛʽʧʝʨʘʢʪʠʚʥʦʩʪʽ ʽ ʩʪʨʝʩʫ. ɺʦʥʠ ʪʘʢʦʞ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʩʪʦʤ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʨʦʙʦʪʠ. 

ʌʽʪʦʜʠʟʘʡʥ ï ʮʝ ʩʫʯʘʩʥʠʡ ʥʘʧʨʷʤʦʢ ʫ ʢʣʘʩʠʯʥʦʤʫ ʜʠʟʘʡʥʽ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚ ʨʦʙʦʪʽ ʞʠʚʽ 

ʪʘ ʽʥʰʽ ʨʦʩʣʠʥʠ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʞʠʪʣʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʨʠʤʽʱʝʥʴ [3]. ʊʢʘʯʝʥʢʦ & ʊʢʘʯʝʥʢʦ 

(2019) ʜʦʚʝʣʠ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʚʽʜʩʫʪʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ çʟʝʣʝʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡè ʫ çʟʝʣʝʥʝ ʙʫʜʽʚʥʠʮʪʚʦè ʋʢʨʘʾʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʨʫʙʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ, ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʟʥʠʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ [4]. ɯʣʴʥʠʮʴʢʘ (2023) 

ʚʽʜʟʥʘʯʠʣʘ, ʱʦ ʢʽʤʥʘʪʥʽ ʨʦʩʣʠʥʠ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʧʩʠʭʽʮʽ ʪʘ ʟʜʦʨʦʚôʾ ʣʶʜʝʡ. ɺʦʥʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʩʣʘʙʠʪʠʩʷ ʪʘ ʩʪʚʦʨʶʶʪʴ ʧʨʠʻʤʥʫ ʘʪʤʦʩʬʝʨʫ. ʂʨʽʤ ʪʦʛʦ, ʦʯʠʱʘʶʪʴ ʧʦʚʽʪʨʷ ʽ 

ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʙʘʢʪʝʨʽʡ. ʇʦʛʣʠʥʘʶʯʠ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʚʠʜʽʣʷʶʪʴ ʢʠʩʝʥʴ. ɺʦʥʠ ʪʘʢʦʞ ʟʜʘʪʥʽ 

ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʚʽʜ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʣʘʜʽʚ. ʂʽʤʥʘʪʥʽ ʨʦʩʣʠʥʠ ʟʚʦʣʦʞʫʶʪʴ ʧʦʚʽʪʨʷ, ʯʠʤ 

ʟʘʧʦʙʽʛʘʶʪʴ ʧʝʨʝʩʠʭʘʥʥʶ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʥʦʩʘ ʽ ʨʦʪʘ [5]. ʂʦʟʘʢ (2023) ʜʦʩʣʽʜʠʚ, ʱʦ 

ʨʦʩʣʠʥʠ ʪʝʞ ʤʘʶʪʴ ʽʥʪʝʣʝʢʪ, ʚʦʥʠ ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ, ʣʶʙʠʪʠ, ʟʛʘʜʫʚʘʪʠ ʽ ʥʘʚʽʪʴ ʜʫʤʘʪʠ. 

ʈʦʩʣʠʥʠ ʟʥʘʶʪʴ ʤʦʚʫ ʘʨʦʤʘʪʽʚ, ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ [6].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʦʙʢʘ ʧʨʦʧʦʟʠʮʽʡ ʬʽʪʦʜʠʟʘʡʥʫ ʘʢʪʦʚʦʾ ʟʘʣʠ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ 

ʰʢʦʣʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʐʢʦʣʘ ʟʘʩʥʦʚʘʥʘ ʚ 1988 ʨʦʮʽ ʚ ʤ. ʂʠʻʚʽ ʚ ʨʽʢ 1000-ʣʽʪʪʷ 

ʧʝʨʰʦʾ ʰʢʦʣʠ ʥʘ ʈʫʩʽ. ɿʘ ʯʘʩ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ ʰʢʦʣʘ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʩʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ 

ʟʘʢʣʘʜ ʟ ʚʣʘʩʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʚʠʭʦʚʘʥʥʽ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʽ ʧʨʦʡʰʣʘ 

ʰʣʷʭ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʜʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ɸʢʪʦʚʠʡ 

ʟʘʣ ʫ ʰʢʦʣʽ ˉ 274 ʚʠʢʦʥʫʻ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ, ʘʜʞʝ ʪʘʤ ʧʨʦʚʦʜʷʪʴ: ʜʦʜʘʪʢʦʚʽ ʟʘʥʷʪʪʷ, ʛʫʨʪʢʠ, 

ʩʪʘʨʦʩʪʘʪʠ, ʙʘʪʴʢʽʚʩʴʢʽ ʟʙʦʨʠ, ʩʚʷʪʘ, ʜʠʩʢʦʪʝʢʠ, ʢʚʝʩʪʠ. ʈʝʤʦʥʪ ʚ ʘʢʪʦʚʦʤʫ ʟʘʣʽ ʦʩʪʘʥʥʽʡ ʨʘʟ 



168 

 

ʚʽʜʙʫʚʘʚʩʷ ʚ 2019 ʨʦʮʽ. ʋ ʰʢʦʣʽ ʫʯʥʽ ʧʨʦʚʦʜʷʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʨʦʢʫ, ʪʦʤʫ ʚʽʜʪʚʦʨʝʥʥʷ 

ʟʨʫʯʥʦʛʦ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʩʪʦ ʜʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʽʥʪʝʨôʻʨʫ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʧʫʥʢʪʦʤ ʫ 

ʜʠʟʘʡʥʽ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ. 

ɹʽʣʠʡ ʢʦʣʽʨ ʚ ʽʥʪʝʨ'ʻʨʽ ʩʪʚʦʨʶʻ ʚʽʜʯʫʪʪʷ ʯʠʩʪʦʪʠ ʽ ʛʘʨʤʦʥʽʾ. ɺʽʥ ʟʜʘʪʥʠʡ ʟʘʨʷʜʠʪʠ 

ʙʘʜʴʦʨʽʩʪʶ ʽ ʝʥʝʨʛʽʻʶ. ʑʝ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ, ʙʽʣʠʡ ʢʦʣʽʨ ʚʚʘʞʘʚʩʷ, ʙʦʞʝʩʪʚʝʥʥʠʤ ʢʦʣʴʦʨʦʤ, 

ʩʧʦʛʣʷʜʘʥʥʷ ʷʢʦʛʦ ʟʤʽʮʥʶʚʘʣʦ ʽ ʧʽʜʥʦʩʠʣʦ ʜʫʭʦʚʥʦ, ʪʦʤʫ ʟʘʙʘʨʚʣʝʥʥʷ ʩʪʽʥ ˉ1 ï ˉ4 (ʨʠʩ. 1; 

ʨʠʩ. 3; ʨʠʩ. 5; ʨʠʩ. 7) ʧʨʦʧʦʥʫʻʤʦ ʟʤʽʥʠʪʠ ʟ ʥʽʞʥʦ ʨʦʞʝʚʦʛʦ ʥʘ ʙʽʣʝ. 

ʊʝʤʥʦ-ʟʝʣʝʥʠʡ ʢʦʣʽʨ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ ʣʶʜʠʥʠ, ʟʘʩʧʦʢʦʶʻ, ʜʘʨʫʻ 

ʚʽʜʯʫʪʪʷ ʢʦʤʬʦʨʪʫ ʡ ʫʤʠʨʦʪʚʦʨʝʥʥʷ. ʉʠʤʚʦʣʽʟʫʻ ʩʧʦʢʽʡ ʽ ʩʚʽʞʽʩʪʴ, ʥʘʜʘʻ ʧʦʯʫʪʪʷ ʷʩʥʦʩʪʽ. 

ʊʦʤʫ ʥʘ ʩʪʽʥʽ ˉ1 (ʨʠʩ.1) ʨʝʢʦʤʝʥʜʫʻʤʦ ʟʤʽʥʠʪʠ ʢʦʣʽʨ ʧʘʧʦʨʦʪʽ ʥʘ ʪʝʤʥʦ-ʟʝʣʝʥʠʡ. 

 

  

ʈʠʩʫʥʦʢ 1 - ɯʩʥʫʶʯʘ ʩʪʽʥʘ ˉ1 

ɼʞʝʨʝʣʦ: ʬʦʪʦ ʅʘʟʘʨʫʢ ʂ. 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʧʦʟʠʮʽʾ ʜʦ ʜʠʟʘʡʥʫ ʩʪʽʥʠ ˉ1 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʅʘʟʘʨʫʢ ʂ. 

 

ʅʘ ʩʪʽʥʽ ˉ2 (ʨʠʩ. 3) ʤʽʞ ʜʚʝʨʠʤʘ ʽ ʣʽʯʠʣʴʥʠʢʦʤ ʨʦʙʠʤʦ çʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷè ʟ 

ʧʣʶʱʘ ʟʚʠʯʘʡʥʦʛʦ. ʇʣʶʱ ʟʚʠʯʘʡʥʠʡ (Hedera helix) ï ʨʦʩʣʠʥʘ, ʥʝʚʠʙʘʛʣʠʚʘ, ʟ ʜʦʚʛʠʤʠ 

ʛʥʫʯʢʠʤʠ ʩʪʝʙʣʘʤʠ, ʥʘ ʷʢʠʭ ʻ ʧʦʚʽʪʨʷʥʽ ʢʦʨʝʥʽ-ʧʨʠʩʦʩʢʠ. ʃʠʩʪʷ ʰʢʽʨʷʩʪʝ, ʛʣʷʥʩʦʚʝ, 5-

ʣʦʧʘʪʝʚʝ, ʟ ʤʝʨʝʞʝʶ ʩʚʽʪʣʠʭ ʞʠʣʦʢ. ʇʣʶʱ ʚʽʜʜʘʻ ʧʝʨʝʚʘʛʫ ʥʘʧʽʚʪʽʥʽ. ɺʟʠʤʢʫ ʧʣʶʱ ʧʦʪʨʝʙʫʻ  

ʷʩʢʨʘʚʝ ʩʚʽʪʣʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ï ʧʦʤʽʨʥʘ ʘʙʦ ʧʨʦʭʦʣʦʜʥʘ, ʥʽʯʥʘ ï ʥʝ ʚʠʱʝ +16Á ʉ, ʫʟʠʤʢʫ 

ʥʝ ʥʠʞʯʝ +10Á ʉ, ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʨʦʩʣʠʥʫ ʥʝʦʙʭʽʜʥʦ ʧʦʣʠʚʘʪʠ ʨʘʟ ʫ ʜʚʘ ʪʠʞʥʽ ʽ ʥʝ 

ʦʙʧʨʠʩʢʫʚʘʪʠ.  ʇʦʣʠʚʘʪʠ ʫ ʚʝʩʥʷʥʦ-ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ ʧʦʪʨʽʙʥʦ 2 ʨʘʟʠ ʥʘ ʪʠʞʜʝʥʴ, ʛʨʫʥʪ ʟʘʚʞʜʠ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʣʝʛʢʘ ʚʦʣʦʛʠʤ.  

ʊʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦʜʘʪʠ ʜʦ ʩʪʽʥ ˉ2 ʪʘ ˉ3 (ʨʠʩ. 3; ʨʠʩ. 5) ʛʨʘʪʢʠ ʜʣʷ ʨʘʜʽʘʪʦʨʽʚ ʪʘʢ 

ʷʢ ʮʝ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʘ ʚʠʢʦʥʫʻ ʟʘʭʠʩʥʫ ʬʫʥʢʮʽʶ. ʅʘ ʩʪʝʣʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʩʪʝʪʠʯʥʦʩʪʽ ʥʘ ʩʪʽʥʽ ˉ 2 ï ʜʦʜʘʪʠ ʬʽʪʦʣʘʤʧʫ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʩʪʫ ʨʦʩʣʠʥ. ʌʽʪʦʣʘʤʧʘ ï 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʘ ʣʘʤʧʘ ʷʚʣʷʻ ʩʦʙʦʶ ʦʩʚʽʪʣʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ ʟ ʋʌ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʟʘʚʜʷʢʠ 

ʷʢʦʤʫ ʤʦʞʥʘ ʧʦʧʦʚʥʠʪʠ ʧʦʪʨʝʙʠ ʨʦʩʣʠʥ ʚ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʷʭ, ʩʪʠʤʫʣʶʚʘʪʠ ʨʦʟʚʠʪʦʢ. 
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ʈʠʩʫʥʦʢ 3 - ɯʩʥʫʶʯʘ ʩʪʽʥʘ ˉ2 

ɼʞʝʨʝʣʦ: ʬʦʪʦ ʅʘʟʘʨʫʢ ʂ. 

ʈʠʩʫʥʦʢ 4 - ʇʨʦʧʦʟʠʮʽʾ ʜʦ ʦʟʝʣʝʥʝʥʥʷ ʩʪʽʥʠ ˉ2 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʅʘʟʘʨʫʢ ʂ. 
 

ʅʘ ʩʪʽʥʽ ˉ3 (ʨʠʩ. 5) ʥʘ ʧʽʜʚʽʢʦʥʥʽ ʨʝʢʦʤʝʥʜʫʻʤʦ ʧʦʩʪʘʚʠʪʠ ʧʦʪ-ʝ-ʬʣʝʨ ʟ ʢʦʨʦʣʽʚʩʴʢʠʭ 

ʦʨʭʽʜʝʡ ʚ ʩʽʨʠʭ ʛʦʨʱʠʢʘʭ. ʂʦʨʦʣʽʚʩʴʢʽ ʦʨʭʽʜʝʾ (Royal Phalaenopsis) ï ʥʝʚʠʙʘʛʣʠʚʽ ʚʽʯʥʦʟʝʣʝʥʽ 

ʦʨʭʽʜʝʾ, ʱʦ ʧʦʩʪʽʡʥʦ ʨʦʩʪʫʪʴ; ʚʦʥʠ ʢʚʽʪʫʶʪʴ ʧʨʦʪʷʛʦʤ 8ï10 ʤʽʩʷʮʽʚ, ʪʦʤʫ ʻ ʽʜʝʘʣʴʥʽ ʜʣʷ 

ʜʠʪʩʘʜʢʽʚ ʪʘ ʰʢʽʣ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʜʦʛʣʷʜʽ ʦʨʭʽʜʝʾ ʨʷʩʥʦ ʢʚʽʪʫʶʪʴ ʫ ʢʽʤʥʘʪʽ ʜʦ 7 ʨʦʢʽʚ. 

ʆʨʭʽʜʝʷ ʜʫʞʝ ʩʚʽʪʣʦʣʶʙʥʘ, ʽ ʩʚʽʪʣʦʚʠʡ ʜʝʥʴ ʜʣʷ ʥʝʾ ʧʦʚʠʥʝʥ ʪʨʠʚʘʪʠ ʥʝ ʤʝʥʰʝ 10-12 ʛʦʜʠʥ ʥʘ 

ʜʦʙʫ. ʂʦʨʦʣʽʚʩʴʢʽ ʦʨʭʽʜʝʾ ʨʦʩʪʫʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ + 20. ɺʟʠʤʢʫ ʦʨʭʽʜʝʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ 

ʩʧʦʢʦʶ, ʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʚʠʱʝ +17.  ʇʦʣʠʚʘʪʠ ʬʘʣʝʥʦʧʩʠʩʠ ʤʦʞʥʘ 

ʟʚʠʯʘʡʥʦʶ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ, ʱʦ ʚʽʜʩʪʦʷʣʘʩʷ, ʷʢʘ ʥʘ 4-5Á ʉ ʚʠʱʝ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɺʟʜʦʚʞ ʢʦʣʦʥ ʧʨʦʧʦʥʫʻʤʦ ʧʦʩʪʘʚʠʪʠ ʙʘʤʙʫʢʦʚʽ ʜʨʘʙʠʥʠ ʧʦ ʷʢʠʤ ʙʫʜʝ ʧʣʝʩʪʠʩʷ ʮʠʩʫʩ 

ʧʦʚʟʫʯʠʡ. ʎʠʩʩʫʩ ʧʦʚʟʫʯʠʡ (reptile cissus) ï ʚʽʯʥʦʟʝʣʝʥʽ ʚʠʪʢʽ ʯʘʛʘʨʥʠʢʠ ʟ ʛʥʫʯʢʠʤʠ ʩʪʝʙʣʘʤʠ. 

ɺʠʪʨʠʚʘʣʽ ʜʝʢʦʨʘʪʠʚʥʽ ʨʦʩʣʠʥʠ, ʱʦ ʧʨʠʜʘʪʥʽ ʜʣʷ ʢʽʤʥʘʪʥʠʭ ʫʤʦʚ ʟʘ ʫʤʦʚʠ  ʜʦʩʪʘʪʥʴʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ, ʘʣʝ ʙʝʟ ʧʦʧʘʜʘʥʥʷ ʧʨʷʤʠʭ ʧʦʣʫʜʝʥʥʠʭ ʧʨʦʤʝʥʽʚ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. ʎʠʩʩʫʩ ʧʦʚʟʫʯʠʡ 

ʻ ʽʜʝʘʣʴʥʦʶ ʨʦʩʣʠʥʦʶ ʜʣʷ ʢʦʤʧʦʟʠʮʽʾ, ʪʘʢ ʷʢ ʚʽʢʥʘ ʚʠʭʦʜʷʪʴ ʥʘ ʟʘʭʽʜ. ʋ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ 

ʪʝʤʧʘʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ +20-24 Áʉ, ʘ ʚʟʠʤʢʫ ʧʨʠʙʣʠʟʥʦ +16-18 Áʉ. ʃʽʘʥʘ 

ʥʝ ʧʝʨʝʥʦʩʠʪʴ ʧʦʩʫʭʫ ʽ ʧʦʪʨʝʙʫʻ ʧʦʤʽʨʥʦ ʚʦʣʦʛʦʛʦ, ʘʣʝ ʥʝ ʤʦʢʨʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʆʙʧʨʠʩʢʫʚʘʪʠ 

ʣʠʩʪʷ ʚʟʠʤʢʫ ʤʦʞʥʘ ʱʦʜʥʷ ʽ ʥʘʚʽʪʴ ʜʚʽʯʽ ʥʘ ʜʝʥʴ, ʷʢʱʦ ʨʦʩʣʠʥʘ ʩʪʨʘʞʜʘʻ ʚʽʜ ʟʘʥʘʜʪʦ ʩʫʭʦʛʦ ʡ 

ʪʝʧʣʦʛʦ ʧʦʚʽʪʨʷ. ɺʣʽʪʢʫ ʦʙʧʨʠʩʢʫʶʪʴ ʨʦʩʣʠʥʫ ʨʘʟ ʥʘ ʜʝʥʴ. ʅʝʦʙʭʽʜʥʦ ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʪʠʨʘʪʠ 

ʣʠʩʪʷ ʚʽʜ ʧʠʣʫ.   

  

ʈʠʩʫʥʦʢ 5 - ɯʩʥʫʶʯʘ ʩʪʽʥʘ ˉ3 

ɼʞʝʨʝʣʦ: ʬʦʪʦ ʅʘʟʘʨʫʢ ʂ. 

ʈʠʩʫʥʦʢ 6 - ʇʨʦʧʦʟʠʮʽʾ ʜʦ ʦʟʝʣʝʥʝʥʥʷ ʩʪʽʥʠ ˉ3 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʅʘʟʘʨʫʢ ʂ. 
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ʊʝʤʥʦ-ʟʝʣʝʥʠʡ ʢʦʣʽʨ ʜʫʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʝʨʚʦʚʫ ʩʠʩʪʝʤʫ ʣʶʜʠʥʠ, ʟʘʩʧʦʢʦʶʻ, 

ʜʘʨʫʻ ʚʽʜʯʫʪʪʷ ʢʦʤʬʦʨʪʫ ʡ ʫʤʠʨʦʪʚʦʨʝʥʥʷ. ʉʠʤʚʦʣʽʟʫʻ ʩʧʦʢʽʡ ʽ ʩʚʽʞʽʩʪʴ, ʥʘʜʘʻ ʧʦʯʫʪʪʷ 

ʷʩʥʦʩʪʽ. ʊʦʤʫ ʥʘ ʩʪʽʥʽ ˉ4 (ʨʠʩ. 7)  ʧʨʦʧʦʥʫʻʤʦ ʧʦʤʽʥʷʪʠ ʢʦʣʽʨ ʢʫʣʽʩ ʟ ʬʽʦʣʝʪʦʚʦʛʦ ʥʘ ʪʝʤʥʦ 

ʟʝʣʝʥʠʡ ʟʚʝʨʭʫ ʽ ʩʚʽʪʣʦ ʟʝʣʝʥʠʡ ʟʥʠʟʫ, ʪʶʣʴ ʧʨʠʙʨʘʪʠ ʽ ʟʘʣʠʰʠʪʠ ʩʪʽʥʫ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ. ʅʘ ʩʪʽʥʽ 

ʧʨʦʧʦʥʫʻʤʦ ʧʨʦʚʝʩʪʠ ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ ʟ ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʤʦʭʫ ʫ ʬʦʨʤʽ ʣʦʛʦʪʠʧʫ ʰʢʦʣʠ 

ˉ274. ʉʪʘʙʽʣʽʟʦʚʘʥʠʡ ʤʦʭ ï ʮʝ ʞʠʚʠʡ, ʟʽʙʨʘʥʠʡ ʫ ʣʽʩʘʭ ʅʦʨʚʝʛʽʾ, ʤʦʭ, ʧʨʦʩʦʯʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʤ 

ʨʦʟʯʠʥʦʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʥʘ ʜʦʚʛʠʡ ʯʘʩ ʡʦʛʦ ʩʚʽʞʦʩʪʽ ʪʘ ʧʨʠʨʦʜʥʦʾ ʤ'ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʧʨʦʩʦʯʝʥʠʡ ʧʽʛʤʝʥʪʦʤ ï ʜʣʷ ʥʘʜʘʥʥʷ ʢʦʣʴʦʨʫ. ʄʦʭ ʥʝ ʚʠʤʘʛʘʻ ʜʦʛʣʷʜʫ (ʧʦʣʠʚʫ, ʧʝʨʝʩʘʜʢʠ, 

ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ); ʥʝ ʧʦʪʨʝʙʫʻ ˇʨʫʥʪʫ [7].  ɼʣʷ ʪʦʛʦ ʱʦʙ ʣʦʛʦʪʠʧ ʙʫʚ ʙʽʣʴʰ ʧʦʤʽʪʥʽʰʠʡ 

ʜʦʜʘʻʤʦ ʧʽʜʩʚʽʪʢʫ. 

  

ʈʠʩʫʥʦʢ 7 - ɯʩʥʫʶʯʘ ʩʪʽʥʘ ˉ4 

ɼʞʝʨʝʣʦ: ʬʦʪʦ ʅʘʟʘʨʫʢ ʂ. 

ʈʠʩʫʥʦʢ 8 - ʇʨʦʧʦʟʠʮʽʾ ʜʦ ʜʠʟʘʡʥʫ ʩʪʽʥʠ ˉ4 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʅʘʟʘʨʫʢ ʂ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʦʚʠʡ ʟʘʣ ʩʪʘʚ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʠʤ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ, 

ʝʩʪʝʪʠʯʥʽʰʠʤ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʟʘ ʨʦʩʣʠʥ ʨʽʟʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʬʦʨʤʠ ʛʘʙʽʪʫʩʫ ʥʘ 

ʣʶʜʠʥʫ, ʧʦʣʽʧʰʠʣʦʩʴ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʡʦʛʦ ʦʯʠʱʝʥʥʷ, ʟʥʠʱʝʥʥʷ ʧʠʣʫ ʪʘ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʥʘʜʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʘʭʫ, ʦʯʠʱʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʡʦʛʦ ʦʟʜʦʨʦʚʣʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʰʫʤʫ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ɸʢʪʦʚʘ ʟʘʣʘ ʚ ʰʢʦʣʽ 

ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʜʝ ʧʨʦʚʦʜʷʪʴʩʷ ʤʘʩʦʚʽ ʟʘʭʦʜʠ, ʛʫʨʪʢʠ, ʜʦʜʘʪʢʦʚʽ ʟʘʥʷʪʪʷ, ʪʦʤʫ ʟ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʟʘʪʠʰʢʫ, ʢʨʘʩʠ ʪʘ ʝʩʪʝʪʠʯʥʦʛʦ ʚʠʛʣʷʜʫ, ʘ ʪʘʢʦʞ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʰʫʤʫ ʚ ʧʨʠʤʽʱʝʥʥʽ, 

ʦʯʠʩʪʠʪʠ ʧʦʚʽʪʨʷ ʪʘ ʩʪʚʦʨʠʪʠ ʭʦʨʦʰʠʡ ʥʘʩʪʨʽʡ ʥʝʦʙʭʽʜʥʦ ʚʣʘʰʪʫʚʘʪʠ ʜʠʟʘʡʥ ʮʴʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʬʽʪʦʜʠʟʘʡʥʫ: ʮʽʣʽʩʥʽʩʪʴ, ʜʠʥʘʤʽʯʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ, 

ʢʦʥʪʨʘʩʪ, ʢʦʣʴʦʨʦʚʘ ʛʘʤʘ, ʙʘʣʘʥʩ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʦʟʝʣʝʥʝʥʥʷ ʷʢ: ʢʚʽʪʢʦʚʠʡ ʩʘʜʦʢ,  

ʪʝʨʘʨʽʫʤ, ʢʫʪʦʯʦʢ ʧʝʡʟʘʞʫ, ʧʦʪ-ʝ-ʬʣʝʨ, ʩʘʜ ʚ ʘʢʚʘʨʽʫʤʽ, ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ. ɿ ʤʝʪʦʶ 

ʩʪʚʦʨʝʥʥʷ ʘʢʪʦʚʦʛʦ ʟʘʣʫ ʙʽʣʴʰ ʟʘʪʠʰʥʽʰʠʤ ʽ ʛʘʨʤʦʥʽʯʥʽʰʠʤ, ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ 

ʨʦʟʤʽʱʫʚʘʪʠ ʚ ʥʴʦʤʫ ʨʦʩʣʠʥʠ ʪʘ ʧʦʻʜʥʘʪʠ ʟ ʡʦʛʦ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʨʦʟʤʽʱʝʥʥʷʤ ʤʝʙʣʽʚ, 

ʢʦʣʴʦʨʦʤ ʩʪʽʥ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʧʦʨʮʽʡ ʱʦʜʦ ʬʽʪʦʜʠʟʘʡʥʫ  ʘʢʪʦʚʦʛʦ ʟʘʣʫ ʰʢʦʣʠ ˉ 274 

ʟʘʩʪʦʩʦʚʘʥʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʬʽʪʦʜʠʟʘʡʥʫ: ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ, ʢʚʽʪʢʦʚʽ ʢʦʤʧʦʟʠʮʽʾ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʪʢʠʭ ʨʦʩʣʠʥ, ʟʝʣʝʥʽ ʰʠʨʤʠ, ʢʘʰʧʦ.  
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ɸʥʦʪʘʮʽʷ: ʈʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʭʨʠʟʘʥʪʝʤ, ʷʢʽ ʚʠʨʦʱʝʥʽ ʫ ʪʝʧʣʠʯʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʜʘʻ ʘʢʪʫʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʭʨʠʟʘʥʪʝʤ, ʚʠʷʚʣʷʻ 

ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʥʦʢ, ʘ ʪʘʢʦʞ ʩʪʘʚʠʪʴ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʝʥʥʷ ʚʠʢʣʠʢʽʚ ʪʘ 

ʨʦʟʨʦʙʢʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʠʨʦʱʫʚʘʥʥʷ ʭʨʠʟʘʥʪʝʤ ʫ ʪʝʧʣʠʯʥʠʭ 

ʫʤʦʚʘʭ, ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʦʚʘʮʽʡ. ɺʠʩʚʽʪʣʝʥʦ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʨʠʥʢʫ 

ʭʨʠʟʘʥʪʝʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʨʠʟʘʥʪʝʤʠ, ʪʝʧʣʠʮʽ, ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ, ʧʦʧʠʪ, ʧʝʨʩʧʝʢʪʠʚʠ. 

Abstract: The work is devoted to the analysis of the market of chrysanthemums, which are 

grown in greenhouse complexes. The study examines current trends in chrysanthemum cultivation, 

identifies key factors affecting the market, and also sets the task of solving challenges and developing 

promising strategies. An analysis of growing chrysanthemums in greenhouse conditions was carried 

out, taking into account technological innovations. The economic aspects of the chrysanthemum 

market are highlighted.. 

Keywords: chrysanthemums, greenhouses, economic aspects, demand, prospects. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʍʨʠʟʘʥʪʝʤʠ ʟʘʡʤʘʶʪʴ ʯʽʣʴʥʝ ʤʽʩʮʝ ʚ ʩʚʽʪʦʚʦʤʫ ʢʚʽʪʥʠʢʘʨʩʪʚʽ. 

ʂʦʥʪʨʦʣʴʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʩʪʚʦʨʝʥʝ ʪʝʧʣʠʯʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʣʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʭʨʠʟʘʥʪʝʤ, ʜʦʟʚʦʣʷʶʯʠ ʪʦʯʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʤʽʥʥʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʘ ʧʨʦʜʦʚʞʠʚʰʠ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. ʆʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʭʨʠʟʘʥʪʝʤ ʫ ʪʝʧʣʠʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ï ʮʝ ʛʽʜʨʦʧʦʥʽʢʘ. ʎʝʡ ʤʝʪʦʜ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʩʣʠʥʘʤ 

ʦʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɻʽʜʨʦʧʦʥʽʯʥʘ ʩʠʩʪʝʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʝʧʣʠʯʥʠʭ ʫʤʦʚʘʭ, ʜʝ ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʣʦʛʽʩʪʶ ʪʘ ʧʦʞʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʩʪʘʻ ʢʣʶʯʦʚʠʤ. ʂʨʽʤ ʮʴʦʛʦ, ʨʝʛʫʣʷʨʥʽ ʧʽʜʞʠʚʣʝʥʥʷ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʬʘʟ ʟʨʦʩʪʘʥʥʷ ʭʨʠʟʘʥʪʝʤ, 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʽʮʥʠʭ ʨʦʩʣʠʥ ʪʘ ʥʘʩʠʯʝʥʠʭ ʢʚʽʪʽʚ [3]. ʆʩʚʽʪʣʝʥʥʷ ï ɦ ʝ 

ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʭʨʠʟʘʥʪʝʤ ʫ ʪʝʧʣʠʮʷʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʚʽʪʣʦ-ʪʝʧʣʠʯʥʦʛʦ 

ʨʝʞʠʤʫ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʙʫʪʦʥʫ ʽ 

ʮʚʽʪʽʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʩʚʽʪʣʘ ʫ ʪʝʤʥʫ ʧʦʨʫ ʨʦʢʫ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʦʨʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʭʨʠʟʘʥʪʝʤʠ ʯʫʪʣʠʚʽ ʜʦ ʟʤʽʥ ʫ ʩʚʽʪʣʦʚʦʤʫ ʨʝʞʠʤʽ, ʪʘ ʦʧʪʠʤʘʣʴʥʝ 
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ʧʦʻʜʥʘʥʥʷ ʩʚʽʪʣʘ ʪʘ ʪʝʧʣʘ ʫ ʪʝʧʣʠʮʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ 

ʨʝʞʠʤ ʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫʩʧʽʰʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ ʭʨʠʟʘʥʪʝʤ ʫ ʪʝʧʣʠʮʷʭ. ʂʦʥʪʨʦʣʴ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʪʘ ˇʨʫʥʪʫ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʋ ʪʝʧʣʠʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ, 

ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽ ʫʤʦʚʠ ʥʘʚʽʪʴ ʫ ʩʝʟʦʥʠ ʟ ʤʽʥʣʠʚʦʶ 

ʧʦʛʦʜʦʶ. ɿʘʛʘʣʦʤ ʝʬʝʢʪʠʚʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʭʨʠʟʘʥʪʝʤ ʫ ʪʝʧʣʠʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʧʦʪʨʝʙʫʻ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʢʣʶʯʘʶʯʠ ʛʽʜʨʦʧʦʥʽʢʫ, ʨʝʛʫʣʶʚʘʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʽʚ. ʂʦʤʙʽʥʘʮʽʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ [1]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʊʝʧʣʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʭʨʠʟʘʥʪʝʤ ʻ 

ʟʥʘʯʫʱʠʤ ʩʝʛʤʝʥʪʦʤ ʘʛʨʘʨʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʯʠʩʣʝʥʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʦʢʫʧʮʽʚ 

ʩʚʽʞʠʤʠ ʪʘ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʢʚʽʪʘʤʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʨʦʢʫ. ɽʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʘʭ. ʊʝʧʣʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʭʨʠʟʘʥʪʝʤ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʫʨʦʞʘʡ ʢʚʽʪʽʚ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʨʦʢʫ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʮʝ ʚ 

ʫʤʦʚʘʭ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ. Manoppo et al. (2022) ʜʦʩʣʽʜʠʚʰʠ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʭʨʠʟʘʥʪʝʤ ʫ ʇʽʚʥʽʯʥʦʤʫ ʉʫʣʘʚʝʩʽ, ʤʽʩʪʦ ʊʦʤʦʭʦʥ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʭʨʠʟʘʥʪʝʤʠ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʥʘ ʟʨʽʟ, ʷʢʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʅʘʮʽʦʥʘʣʴʥʠʭ ʽ ʄʽʞʥʘʨʦʜʥʠʭ 

ʧʦʜʽʷʭ (TIFF, ʬʝʩʪʠʚʘʣʴ ɹʫʥʘʢʝʥ, ʬʝʩʪʠʚʘʣʴ ʃʝʤʙʝ, ʌʝʩʪʠʚʘʣʴ ʊʦʥʜʘʥʦ, ʄʘʥʘʜʦ ʌʽʻʩʪʘ) ʘʙʦ 

ʤʽʩʮʝʚʠʭ ʩʚʷʪʘʭ (ɼʝʥʴ ʧʦʜʷʢʠ, ʈʽʟʜʚʦ ʪʘ ʅʦʚʠʡ ʨʽʢ). ʊʘʢʦʞ ʻ ʧʝʨʩʧʝʢʪʠʚʠ ʫ ʝʢʩʧʦʨʪʫʚʘʥʥʽ 

ʭʨʠʟʘʥʪʝʤ ʫ ʪʘʢʽ ʢʨʘʾʥʠ ʷʢ: ʉʽʥʛʘʧʫʨ, ʄʘʣʘʡʟʽʷ, ʌʽʣʽʧʧʽʥʠ, ʂʠʪʘʡ (7 ʤʽʩʪ), ʗʧʦʥʽʷ [6]. Helmiatin 

et al. (2019) ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʧʦʪʨʝʙʘ ʚ ʟʨʽʟʘʥʠʭ ʢʚʽʪʘʭ, ʦʩʦʙʣʠʚʦ ʭʨʠʟʘʥʪʝʤʘʭ, ʜʫʞʝ ʚʝʣʠʢʘ. 

ʌʝʨʤʝʨʠ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʟʨʽʟʘʥʽ ʢʚʽʪʠ, ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʗʚʽ, ʘ ʩʘʤʝ ʚ ʄʘʣʘʥʛ, ɹʘʥʜʫʥʛʘʥ, 

ɼʞʦʢôʷʢʘʨʪʘ ʪʘ ʏʽʘʥʜʞʫʨ ʥʘ ɿʘʭʽʜʥʽʡ ʗʚʽ. ʋ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʬʝʨʤʝʨʠ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʢʚʽʪʠ 

ʥʘ ʟʨʽʟ, ʤʦʞʫʪʴ ʚʠʩʘʜʞʫʚʘʪʠ ʨʽʟʥʽ ʩʦʨʪʠ ʭʨʠʟʘʥʪʝʤ, ʷʢʽ ʤʘʶʪʴ ʧʦʧʠʪ ʥʘ ʨʠʥʢʫ. ʇʨʦʪʝ ʬʝʨʤʝʨʘʤ 

ʥʝʦʙʭʽʜʥʦ ʧʦʢʨʘʱʠʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʢʚʽʪʽʚ ʭʨʠʟʘʥʪʝʤʠ ʪʘ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʽ ʦʙʣʘʜʥʘʥʥʷ. ɺʠʨʦʙʥʠʯʘ ʜʽʷʣʴʥʽʩʪʴ ʨʦʟʚʠʚʘʪʠʤʝʪʴʩʷ ʪʘ ʤʘʪʠʤʝ 

ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʝʨʤʝʨʽʚ, ʷʢʱʦ ʾʾ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʧʦʣʽʪʠʢʦʶ, ʷʢʘ ʥʝ ʪʽʣʴʢʠ 

ʢʝʨʫʻ ʚʥʫʪʨʽʰʥʴʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʘʣʝ ʡ ʟʜʘʪʥʘ ʧʨʦʪʠʩʪʦʷʪʠ ʚʠʢʣʠʢʘʤ ʜʠʥʘʤʽʯʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [4]. ʍʨʠʟʘʥʪʝʤʘ (Chrysanthemum morifolium Ramat.) ʻ ʧʨʦʚʽʜʥʦʶ ʢʚʽʪʢʦʶ 

ʧʨʠʢʣʘʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ɺʠʚʝʜʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʭʨʠʟʘʥʪʝʤ ʟ ʥʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʥʦʚʽ ʢʦʣʴʦʨʠ ʪʘ ʬʦʨʤʠ ʢʚʽʪʦʢ, ʘʨʭʽʪʝʢʪʦʥʽʢʘ ʨʦʩʣʠʥ, ʯʘʩ 

ʮʚʽʪʽʥʥʷ, ʷʢʽʩʪʴ ʧʽʩʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʽʦʪʠʯʥʦʛʦ ʪʘ ʘʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ ʚ 

ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʻ ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʜʣʷ ʩʝʣʝʢʮʽʦʥʝʨʽʚ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʚʠʱʝʟʛʘʜʘʥʠʭ ʦʟʥʘʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʾ ʩʝʣʝʢʮʽʾ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʟʚʠʯʘʡʥʠʭ 

ʤʝʪʦʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʩʭʨʝʱʫʚʘʥʥʷ ʪʘ ʤʫʪʘʮʽʡʥʝ ʨʦʟʚʝʜʝʥʥʷ, ʜʦ ʨʷʜʫ ʤʝʪʦʜʽʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 
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ʨʦʟʚʝʜʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʪʨʘʥʩʛʝʥʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʨʝʜʘʛʫʚʘʥʥʷ ʛʝʥʦʤʫ ʪʘ ʩʝʣʝʢʮʽʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʨʢʝʨʽʚ (MAS) [7]. Larsen  & Persson (1999) ʨʦʟʨʦʙʣʠ ʟʘʛʘʣʴʥʫ ʤʦʜʝʣʴ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʨʦʟʚʠʪʢʦʤ ʢʚʽʪʢʠ, ʪʝʤʧʝʨʘʪʫʨʦʶ ʪʘ ʛʨʫʧʦʶ ʨʝʘʢʮʽʾ ʩʦʨʪʫ 

ʪʝʧʣʠʯʥʦʾ ʭʨʠʟʘʥʪʝʤʠ (Chrysanthemum morifolium). ɼʦʩʣʽʜʥʠʢʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʩʦʨʪʠ 

Chrysanthemum morifolium ʧʦʢʘʟʘʣʠ ʢʨʘʱʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʠʞʯʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʽʞ ʨʘʥʽʰʝ 

ʜʦʩʣʽʜʞʝʥʘ Chrysanthemum `Pert' [5]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʠʥʢʫ ʭʨʠʟʘʥʪʝʤ ʫ 

ʪʝʧʣʠʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʧʦʜʘʥʥʷ ʥʘ ʨʠʥʦʢ ʜʦʟʚʦʣʷʻ 

ʚʠʨʦʙʥʠʢʘʤ ʤʘʪʠ ʩʪʘʙʽʣʴʥʽ ʜʦʭʦʜʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʩʧʦʞʠʚʘʯʘʤ ʜʦʩʪʫʧ ʜʦ ʩʚʽʞʠʭ ʢʚʽʪʽʚ ʫ ʙʫʜʴ-

ʷʢʠʡ ʯʘʩ ʨʦʢʫ. ʊʝʧʣʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ 

ʚʦʜʘ, ʜʦʙʨʠʚʘ ʪʘ ʝʥʝʨʛʽʷ. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʩʪʚʦʨʶʶʪʴ ʝʬʝʢʪʠʚʥʝ ʚʠʨʦʙʥʠʯʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʝʩʫʨʩʽʚ ʦʧʪʠʤʽʟʦʚʘʥʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʨʦʞʘʶ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ. ʊʝʧʣʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʱʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʦʨʪʠ ʭʨʠʟʘʥʪʝʤ ʟ ʨʽʟʥʠʤʠ ʢʦʣʴʦʨʘʤʠ ʪʘ ʬʦʨʤʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʧʠʪʫ 

ʨʠʥʢʫ. ʈʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ ʧʽʜʚʠʱʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʜʦʟʚʦʣʷʻ 

ʚʠʨʦʙʥʠʢʘʤ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʚ ʩʤʘʢʘʭ ʩʧʦʞʠʚʘʯʽʚ. ɺʠʨʦʙʥʠʮʪʚʦ ʭʨʠʟʘʥʪʝʤ ʚ ʪʝʧʣʠʯʥʠʭ 

ʫʤʦʚʘʭ ʥʘʜʘʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʥʘ ʨʠʥʢʫ ʢʚʽʪʽʚ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʧʦʜʘʥʥʷ ʨʽʟʥʠʭ ʩʦʨʪʽʚ 

ʭʨʠʟʘʥʪʝʤ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ ʮʽʥ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʚʠʨʦʙʥʠʢʽʚ, ʪʘʢ ʽ ʧʦʢʫʧʮʽʚ. ʋ ʮʽʣʦʤʫ, ʪʝʧʣʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʭʨʠʟʘʥʪʝʤ ʻ 

ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ, ʦʩʦʙʣʠʚʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʨʠʥʢʫ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʜʘʪʥʽʩʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʩʤʘʢʘʭ ʩʧʦʞʠʚʘʯʽʚ. 

ʍʨʠʟʘʥʪʝʤʠ ʚʞʝ ʜʦʚʛʠʡ ʯʘʩ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʢʫʣʴʪʫʨ ʫ ʩʚʽʪʽ, ʽ ʨʠʥʦʢ 

ʮʠʭ ʢʚʽʪʽʚ ʧʽʜʜʘʚʘʚʩʷ ʯʠʩʣʝʥʥʠʤ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʫ ʩʤʘʢʘʭ ʪʘ ʧʦʧʠʪʽ 

ʩʧʦʞʠʚʘʯʽʚ.  

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʦʩʥʦʚʥʠʭ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʩʫʯʘʩʥʫ ʜʠʥʘʤʽʢʫ ʭʨʠʟʘʥʪʝʤʥʦʛʦ ʨʠʥʢʫ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʻ 

ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʭʨʠʟʘʥʪʝʤ. ʉʧʦʞʠʚʘʯʽ ʰʫʢʘʶʪʴ 

ʦʨʠʛʽʥʘʣʴʥʽ ʪʘ ʫʥʽʢʘʣʴʥʽ ʚʘʨʽʘʥʪʠ, ʱʦ ʩʪʠʤʫʣʶʻ ʚʠʨʦʙʥʠʢʽʚ ʜʦ ʘʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʛʽʙʨʠʜʠʟʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʝʣʝʢʮʽʾ ʥʦʚʠʭ ʩʦʨʪʽʚ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʮʝʡ ʨʦʩʪʫʯʠʡ ʧʦʧʠʪ 

ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʝʢʩʢʣʶʟʠʚʥʽ ʭʨʠʟʘʥʪʝʤʠ. ɺʠʙʽʨ ʩʦʨʪʽʚ ʭʨʠʟʘʥʪʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʢʣʽʤʘʪ, ʪʠʧ ʛʨʫʥʪʫ, ʦʙʣʘʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʛʣʷʜʫ. ʅʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ ʻ ʪʘʢʽ ʛʨʫʧʠ ʭʨʠʟʘʥʪʝʤ: ʘʥʝʤʦʥʦʧʦʜʽʙʥʽ (Anemone); ʜʝʢʦʨʘʪʠʚʥʽ (Decorative); 

ʧʦʤʧʦʥʥʽ (Pompon), ʧʨʦʩʪʽ (Single); ʧʘʫʢʦʧʦʜʽʙʥʽ (Spider); ʤʽʥʽʘʪʶʨʥʽ (Miniature); ʢʘʩʢʘʜʥʽ 

(Cascade) (ʪʘʙʣ).  
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ʊʘʙʣʠʮʷ 1 ï ɸʥʘʣʽʟ ʧʦʧʠʪʫ ʩʦʨʪʽʚ ʭʨʠʟʘʥʪʝʤ 

ʂʨʠʪʝʨʽʾ ʆʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɸʥʘʣʽʟ 

ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʂʘʪʝʛʦʨʽʾ ʉʦʨʪʽʚ: ʅʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʩʦʨʪʘʤʠ ʭʨʠʟʘʥʪʝʤ ʚʚʘʞʘʶʪʴʩʷ 

Pompon ʪʘ Decorative, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʙʣʠʟʴʢʦ 45% ʚʽʜ ʫʩʴʦʛʦ ʦʙʩʷʛʫ 

ʚʠʨʦʱʝʥʠʭ ʭʨʠʟʘʥʪʝʤ ʫ ʩʚʽʪʽ. 

ɻʝʦʛʨʘʬʽʯʥʠʡ 

ʨʦʟʧʦʜʽʣ 

ʈʝʛʽʦʥʘʣʴʥʽ ʧʝʨʝʚʘʛʠ: ɺ ɭʚʨʦʧʽ ʪʘ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ ʧʝʨʝʚʘʞʘʻ 

ʚʠʨʦʱʫʚʘʥʥʷ Anemone-ʧʦʜʽʙʥʠʭ ʩʦʨʪʽʚ ʭʨʠʟʘʥʪʝʤ, ʪʦʜʽ ʷʢ ʫ ʇʽʚʜʝʥʥʽʡ 

ɸʟʽʾ ʚʠʩʦʢʠʡ ʧʦʧʠʪ ʥʘ Pompon ʪʘ Cascade ʩʦʨʪʠ. 

ʊʨʝʥʜʠ ʩʧʦʞʠʚʘʥʥʷ 

ʉʝʟʦʥʥʽ ʪʨʝʥʜʠ: ʤʽʥʽʘʪʶʨʥʽ ʪʘ Spider ʩʦʨʪʠ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʽ ʚ ʦʩʽʥʥʽʡ 

ʩʝʟʦʥ, ʪʦʜʽ ʷʢ ʚʣʽʪʢʫ ʩʧʦʞʠʚʘʯʽ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʷʩʢʨʘʚʠʤ ʪʘ 

ʨʦʤʘʰʢʦʚʠʤ ʩʦʨʪʘʤ. 

ʇʦʧʠʪ ʥʘ ʤʽʩʴʢʠʭ 

ʨʠʥʢʘʭ 

ʂʽʤʥʘʪʥʝ ʚʠʨʦʱʫʚʘʥʥʷ: ʩʦʨʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʫ 

ʚʥʫʪʨʽʰʥʽʭ ʫʤʦʚʘʭ (Indoor), ʥʘʙʫʚʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʝʨʝʜ ʤʽʩʴʢʠʭ 

ʞʠʪʝʣʽʚ ʪʘ ʦʬʽʩʽʚ. 

ɽʢʟʦʪʠʯʥʽ ʩʦʨʪʠ 

ʅʦʚʽʪʥʽ ʈʦʟʨʦʙʢʠ: ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʝʢʟʦʪʠʯʥʠʭ ʩʦʨʪʽʚ, ʪʘʢʠʭ ʷʢ Bioluminescent Glow ʪʘ Galactic 

Dream, ʟʘʚʜʷʢʠ ʾʭʥʽʤ ʥʘʜʟʚʠʯʘʡʥʠʤ ʢʦʣʴʦʨʘʤ ʪʘ ʬʦʨʤʘʤ. 

ʉʧʝʮʽʘʣʴʥʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʉʦʨʪʠ ʜʣʷ ʉʚʷʪʢʦʚʦʛʦ ɼʝʢʦʨʫ: ʫ ʧʝʨʽʦʜ ʩʚʷʪ ʚʝʣʠʢʦʛʦ ʧʦʧʠʪʫ ʥʘʙʫʚʘʶʪʴ 

ʭʨʠʟʘʥʪʝʤʠ ʟ Pompon ʪʘ Decorative ʩʦʨʪʽʚ ʜʣʷ ʧʨʠʢʨʘʩ ʪʘ ʙʫʢʝʪʽʚ. 

ɼʞʝʨʝʣʦ: ʜʘʥʽ ʚʟʷʪʽ ʟ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ URL: http://surl.li/sphsl 

ɻʣʦʙʘʣʴʥʠʡ ʧʦʧʠʪ ʥʘ ʭʨʠʟʘʥʪʝʤʠ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʨʦʢʫ. 

ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʪʝʧʣʠʮʷʭ, ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʞʝ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʝ ʜʦ ʧʦʪʨʝʙ 

ʨʠʥʢʫ ʚ ʨʽʟʥʽ ʧʦʨʠ ʨʦʢʫ [2]. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʣʫ ʜʦʩʪʫʧʥʽʩʪʴ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ 

ʥʘʚʽʪʴ ʫ ʩʝʟʦʥʠ, ʢʦʣʠ ʽʥʰʽ ʚʠʜʠ ʢʚʽʪʽʚ ʤʝʥʰ ʜʦʩʪʫʧʥʽ. ʂʨʘʾʥʠ ʟ ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʦʤ, ʪʘʢʽ ʷʢ 

ʅʽʜʝʨʣʘʥʜʠ, ʂʦʣʫʤʙʽʷ ʪʘ ʂʝʥʽʷ, ʟʙʽʣʴʰʫʶʪʴ ʩʚʦʶ ʯʘʩʪʢʫ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʭʨʠʟʘʥʪʝʤ. 

ʇʝʨʝʚʘʛʠ ʾʭʥʴʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʜʦʟʚʦʣʷʶʪʴ ʮʠʤ ʢʨʘʾʥʘʤ ʩʪʘʪʠ ʛʦʣʦʚʥʠʤʠ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʭʨʠʟʘʥʪʝʤ ʜʣʷ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ, ʚʠʢʣʠʢʘʶʯʠ ʟʤʽʥʠ ʫ ʛʝʦʛʨʘʬʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʝʨʝʜ ʩʚʽʪʦʚʠʭ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʱʫʚʘʥʥʷʤ ʢʚʽʪʽʚ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʪʘʢʠʭ 

ʣʽʜʝʨʽʚ ʛʘʣʫʟʽ: 

1. D¿mmen Orange: ʉʚʽʪʦʚʠʡ ʣʽʜʝʨ ʫ ʛʘʣʫʟʽ ʛʽʙʨʠʜʠʟʘʮʽʾ ʨʦʩʣʠʥ, D¿mmen Orange 

ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʪʘ ʚʠʨʦʱʫʚʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʦʨʪʽʚ ʢʚʽʪʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʭʨʠʟʘʥʪʝʤʠ, ʪʘ ʥʘʜʘʻ ʥʦʚʘʪʦʨʩʴʢʽ ʨʽʰʝʥʥʷ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʛʘʣʫʟʽ. 

2. Floraholland: ʂʦʦʧʝʨʘʪʠʚʥʝ ʦʙ'ʻʜʥʘʥʥʷ ʥʽʜʝʨʣʘʥʜʩʴʢʠʭ ʢʚʽʪʢʦʚʠʭ ʘʫʢʮʽʦʥʽʚ, 

Floraholland ʻ ʛʦʣʦʚʥʠʤ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʢʚʽʪʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʭʨʠʟʘʥʪʝʤ. 

3. Grupo Agroponiente: ɯʩʧʘʥʩʴʢʘ ʢʦʤʧʘʥʽʷ Grupo Agroponiente ʻ ʚʠʨʦʙʥʠʢʦʤ ʪʘ 

ʝʢʩʧʦʨʪʝʨʦʤ ʢʚʽʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʽ ʭʨʠʟʘʥʪʝʤʠ, ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʚʦʻʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʚ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʢʪʦʨʽ. 

4. Oserian Development Company: ʈʦʟʪʘʰʦʚʘʥʘ ʚ ʂʝʥʽʾ, Oserian Development Company 

ʻ ʚʝʣʠʢʠʤ ʚʠʨʦʙʥʠʢʦʤ ʢʚʽʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʭʨʠʟʘʥʪʝʤ, ʪʘ ʚʽʜʦʤʘ ʩʚʦʾʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʷʢʦʩʪʽ ʪʘ 

ʩʪʘʣʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ. 



176 

 

5. Expoflores: ɸʩʦʮʽʘʮʽʷ ʝʢʚʘʜʦʨʩʴʢʠʭ ʝʢʩʧʦʨʪʝʨʽʚ ʢʚʽʪʽʚ, Expoflores ʦʙ'ʻʜʥʫʻ 

ʚʠʨʦʙʥʠʢʽʚ ʭʨʠʟʘʥʪʝʤ ʪʘ ʽʥʰʠʭ ʢʚʽʪʽʚ ʫ ʨʝʛʽʦʥʽ ʪʘ ʩʧʨʠʷʻ ʾʭʥʴʦʤʫ ʝʢʩʧʦʨʪʫ ʥʘ ʩʚʽʪʦʚʽ ʨʠʥʢʠ. 

6. Ball Horticultural Company: ʛʣʦʙʘʣʴʥʠʡ ʧʦʩʪʘʯʘʣʴʥʠʢ ʥʘʩʽʥʥʷ ʪʘ ʨʦʩʣʠʥ, Ball 

Horticultural Company ʚʠʛʦʪʦʚʣʷʻ ʽʥʥʦʚʘʮʽʡʥʽ ʪʘ ʚʠʩʦʢʦʷʢʽʩʥʽ ʩʦʨʪʠ ʢʚʽʪʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʭʨʠʟʘʥʪʝʤʠ. 

7. Syngenta Flowers: ʷʢ ʯʘʩʪʠʥʘ ʛʨʫʧʠ Syngenta, Syngenta Flowers ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ 

ʨʦʟʨʦʙʮʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʨʪʽʚ ʢʚʽʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʭʨʠʟʘʥʪʝʤʠ, ʟ ʬʦʢʫʩʦʤ ʥʘ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ. 

8. Arcadia Chrysanten: ʥʽʜʝʨʣʘʥʜʩʴʢʘ ʢʦʤʧʘʥʽʷ Arcadia Chrysanten ʻ ʚʠʨʦʙʥʠʢʦʤ 

ʭʨʠʟʘʥʪʝʤ ʪʘ ʽʥʰʠʭ ʢʚʽʪʽʚ, ʚʽʜʦʤʦʶ ʩʚʦʻʶ ʝʢʩʧʝʨʪʽʟʦʶ ʚ ʩʝʣʝʢʮʽʾ ʪʘ ʚʠʨʦʱʫʚʘʥʥʽ. 

9. Deliflor Chrysanthemums: ʆʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʡ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʭʨʠʟʘʥʪʝʤ, 

Deliflor Chrysanthemums ʻ ʛʣʦʙʘʣʴʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʩʦʨʪʽʚ ʮʠʭ ʢʚʽʪʽʚ ʜʣʷ ʨʠʥʢʫ. 

10. Yunnan YiFan International Trade Co., Ltd.: ʈʦʟʪʘʰʦʚʘʥʘ ʚ ʂʠʪʘʾ, YiFan ʻ 

ʚʠʨʦʙʥʠʢʦʤ ʪʘ ʝʢʩʧʦʨʪʝʨʦʤ ʭʨʠʟʘʥʪʝʤ, ʚʠʟʥʘʯʘʶʯʠʩʴ ʩʚʦʻʶ ʧʨʠʩʫʪʥʽʩʪʶ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ 

ʢʚʽʪʽʚ. 

ɿʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʘʨʢʝʪʠʥʛʫ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ 

ʧʨʦʩʫʚʘʥʥʷ ʭʨʠʟʘʥʪʝʤ ʥʘ ʨʠʥʢʫ. ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʝʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ 

ʩʪʘʶʪʴ ʚʘʞʣʠʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʧʨʦʜʘʚʮʽʚ, ʩʧʨʠʷʶʯʠ ʟʙʽʣʴʰʝʥʥʶ ʦʙʩʷʛʽʚ 

ʧʨʦʜʘʞʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʣʦʙʘʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʭʨʠʟʘʥʪʝʤ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʮʽ 

ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ, ʚʠʨʦʙʥʠʢʠ ʭʨʠʟʘʥʪʝʤ ʤʦʞʫʪʴ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠ ʩʚʦʶ ʩʪʨʘʪʝʛʽʶ ʜʦ ʟʤʽʥ ʫ 

ʧʦʧʠʪʽ ʪʘ ʫʪʨʠʤʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʨʠʥʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʥʝʫʭʠʣʴʥʦ ʚʭʦʜʠʪʴ ʚ ʘʛʨʘʨʥʫ ʩʬʝʨʫ, ʽ ʪʝʧʣʠʯʥʝ ʚʠʨʦʱʫʚʘʥʥʷ 

ʭʨʠʟʘʥʪʝʤ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʪʦʨʦʥʴ ʮʴʦʛʦ ʪʨʝʥʜʫ. ɯʥʥʦʚʘʮʽʾ ʚ ʮʽʡ ʛʘʣʫʟʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʶ ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʽʥʥʦʚʘʮʽʡ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʣʠʚʫ ʪʘ 

ʞʠʚʣʝʥʥʷ. ʉʫʯʘʩʥʽ ʪʝʧʣʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʥʩʦʨʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ 

ʛʨʫʥʪʫ ʪʘ ʩʢʣʘʜʫ ʨʽʜʠʥʠ ʜʣʷ ʪʦʯʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʙʨʠʚ. ʎʝ ʥʝ ʣʠʰʝ ʟʤʝʥʰʫʻ 

ʚʠʪʨʘʪʠ ʚʦʜʠ ʪʘ ʜʦʙʨʠʚ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʭʨʠʟʘʥʪʝʤ. ʉʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʦʤ, ʚʦʣʦʛʽʩʪʶ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ ʫ ʪʝʧʣʠʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʝʥʩʦʨʽʚ ʽ ʩʠʩʪʝʤ ʨʝʛʫʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʽʜʝʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʭʨʠʟʘʥʪʝʤ ʫ ʙʫʜʴ-ʷʢʫ ʧʦʨʫ ʨʦʢʫ. ʎʝ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʢʚʽʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʠʡ ʚʨʦʞʘʡ. LED-ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʣʝʥʥʽ ʪʝʧʣʠʮʴ ʟʥʘʯʥʦ ʟʤʽʥʶʶʪʴ 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʭʨʠʟʘʥʪʝʤ. LED-ʣʘʤʧʠ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ ʨʝʛʫʣʶʚʘʪʠ ʽʤʽʪʘʮʽʶ 

ʧʨʠʨʦʜʥʦʛʦ ʩʚʽʪʣʘ, ʱʦ ʩʧʨʠʷʻ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʨʦʩʣʠʥ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʻ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʤʘʶʪʴ ʜʦʚʰʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ, ʱʦ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ 

ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. ɸʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʧʝʨʝʜʙʘʯʘʪʠ 
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ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʭʨʠʟʘʥʪʝʤ, ʨʝʘʛʫʶʯʠ ʥʘ ʟʤʽʥʠ ʚ ʢʣʽʤʘʪʽ ʘʙʦ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ. 

ʎʝ ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʶ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʚ 

ʪʝʧʣʠʯʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ ʭʨʠʟʘʥʪʝʤ ʜʦʧʦʤʘʛʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʠʡ 

ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ, ʘʣʝ ʡ ʧʽʜʥʷʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʟʨʦʙʠʪʠ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʘʥʘʣʽʟ ʨʠʥʢʫ ʭʨʠʟʘʥʪʝʤ ʫ ʪʝʧʣʠʯʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʨʦʟʢʨʠʚʘʻ ʚʘʞʣʠʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʜʣʷ ʛʘʣʫʟʽ. ɿʘʟʥʘʯʘʻʤʦ, ʱʦ ʪʝʧʣʠʯʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʭʨʠʟʘʥʪʝʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʦʧʠʪʫ ʥʘ ʮʶ ʢʫʣʴʪʫʨʫ ʟʘʚʜʷʢʠ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʶ ʫ ʢʨʘʾʥʘʭ ʟ ʧʦʤʽʨʥʠʤ 

ʢʣʽʤʘʪʦʤ, ʘʣʝ ʽ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʪʘʢʠʭ ʷʢ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʤʦʚ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʢʣʽʤʘʪʫ ʪʘ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ LED-ʦʩʚʽʪʣʝʥʥʷ. ʎʽ 

ʬʘʢʪʦʨʠ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʝʧʣʠʯʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʭʨʠʟʘʥʪʝʤ. 
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ɸʥʦʪʘʮʽʷ. ʅʘʚʝʜʝʥʦ ʨʦʣʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Lilium ʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ ʧʦʪʷʛʦʤ 

XVII ï ʍʍɯ ʩʪʦʣʽʪʴ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʜʦʚʝ ʪʘ ʩʦʨʪʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Lilium 

L. ʪʘ ʥʘʚʝʜʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʚʠʜʽ, ʩʦʨʪʠ, ʛʽʙʨʠʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʥʘʩʘʜʞʝʥʴ ʫ 

ʤʽʩʴʢʠʡ ʪʘ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʩʦʪʠ, ʧʝʨʽʦʜʫ ʢʚʽʪʫʚʘʥʥʷ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷ 

ʢʚʽʪʽʚ.   

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʽʢʩʙʦʨʜʝʨ, ʩʦʣʽʪʝʨ, ʙʦʨʜʶʨ, ʧʝʨʽʦʜ ʢʚʽʪʫʚʘʥʥʷ, ʚʠʩʦʢʦʨʦʩʣʽ.  

Abstract. The role of representatives of the genus Lilium in landscape design during the 17th 

- 21st centuries is presented. Species and varietal diversity of representatives of the genus Lilium L. 

are analyzed and promising species, varieties, hybrids for creating different types of plantings in 

urban and rural areas are given, taking into account height, flowering period and color of flowers. 

Key words: mix border, solitaire, border, flowering period, tall plants. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʂʦʨʠʩʪʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʨʝʛʽʦʥʫ ʦʧʪʠʤʽʟʫʻ 

ʜʠʟʘʡʥ ʥʘʩʘʜʞʝʥʴ ʷʢ ʝʩʪʝʪʠʯʥʦ, ʪʘʢ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ, ʘ ʝʬʝʢʪʠʚʥʝ ʦʟʝʣʝʥʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʦʜʥʦʯʘʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʽʟʥʠʭ ʬʦʨʤ ʪʘ ʩʦʨʪʽʚ [6]. Liliumʠʬ ʦʜʠʥ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʦʜʽʚ ʫ ʩʘʜʽʚʥʠʮʪʚʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʟʨʽʟʘʥʠʭ ʢʚʽʪʽʚ ʽ ʪʘ ʫ ʛʦʨʱʠʢʘʭ. ʆʩʦʙʣʠʚʫ 

ʨʦʣʴ ʣʽʣʽʾ ʚʽʜʽʛʨʘʶʪʴ ʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ: ʾʭ ʟʦʙʨʘʞʝʥʦ ʥʘ ʬʨʝʩʢʘʭ ʤʽʥʦʡʩʴʢʠʭ ʧʘʣʘʮʽʚ, 

ʚʦʥʠ ʨʦʩʣʠ ʚ ʩʘʜʘʭ ʄʝʩʦʧʦʪʘʤʽʾ, ʾʭ ʚʠʨʦʱʫʚʘʣʠ ʚ ʩʘʜʘʭ ʈʠʤʫ. ʋ ʭʨʠʩʪʠʷʥʩʪʚʽ Lilium candidum 

ʘʩʦʮʽʶʚʘʣʘʩʷ ʟ ɼʽʚʦʶ ʄʘʨʽʻʶ, ʮʝ ʦʜʥʘ ʽʟ ʨʦʩʣʠʥ, ʷʢʫ ʚʠʨʦʱʫʚʘʣʠ ʚ Hortus Conclusus. ʃʽʣʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʨʝʛʫʣʷʨʥʠʭ ʧʘʨʢʘʭ XVII ʩʪʦʣʽʪʪʷ ʪʘ ʧʝʡʟʘʞʥʠʭ XVIII ʩʪʦʣʽʪʪʷ [8]. Lilium 

candidum, Lilium longiflorum, Lilium bulbiferum ʽ Lilium auratum, ʚʚʘʞʘʣʠʩʷ ʚʘʞʣʠʚʠʤʠ ʜʣʷ 

ʛʽʧʦʪʝʟʠ ʜʠʢʦʛʦ ʩʘʜʫ ʫ XIX ʩʪʦʣʽʪʪʽ. ʋ 1910 ʨʦʮʽ, ʧʽʩʣʷ ʧʦʷʚʠ ʥʦʚʠʭ ʚʠʜʽʚ Lilium ʟ ɸʟʽʾ, ʽʥʪʝʨʝʩ 

ï ʟʙʽʣʴʰʠʚʩʷ. ɿʘʚʜʷʢʠ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʚʠʜʽʚ, ʛʽʙʨʠʜʽʚ, ʩʦʨʪʽʚ ʣʽʣʽʾ, ʷʢʽ ʘʜʘʧʪʫʚʘʣʠʩʴ ʜʦ 

ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʶ ʘʨʦʤʘʪʽʚ, ʟʘʙʘʨʚʣʝʥʥʶ ʢʚʽʪʽʚ, 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʢʚʽʪʫʚʘʥʥʷʤ, ʣʽʣʽʾ ʥʘʙʫʚʘʶʪʴ ʧʦʰʠʨʝʥʥʷ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʢʚʽʪʥʠʢʽʚ ʫ ʩʫʯʘʩʥʠʭ 

ʩʘʜʘʭ ʪʘ ʧʘʨʢʘʭ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʧʘʨʢʘʭ ʚʽʜʽʛʨʘʶʪʴ 

ʧʨʠʨʦʜʥʽ ʚʠʜʠ ï ʛʝʦʬʽʪʠ. ɺʦʥʠ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʯʫʜʦʚʠʤ ʷʢʦʩʪʷʤ, 
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ʪʘʢʠʤ ʷʢ ʣʝʛʢʽʩʪʶ ʟʨʦʩʪʘʥʥʷ, ʢʨʘʩʠʚʠʤʠ ʢʚʽʪʘʤʠ ʪʘ ʬʦʨʤʦʶ ʨʦʩʣʠʥ ʥʘʚʝʩʥʽ ʽ ʚʦʩʝʥʠ. ɻʝʦʬʽʪʠ 

ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʶʪʴ ʧʦʰʠʨʝʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ 

ʊʫʨʝʯʯʠʥʠ [6]. ɿʘʚʜʷʢʠ ʢʚʽʪʘʤ, ʣʠʩʪʷʤ, ʘʨʦʤʘʪʫ, ʪʝʢʩʪʫʨʽ, ʮʠʙʫʣʠʥʥʽ ʨʦʩʣʠʥʠ ʩʪʘʶʪʴ 

ʧʦʧʫʣʷʨʥʠʤʠ ʫ ʤʽʩʴʢʽʡ ʪʘ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʅʘʡʯʘʩʪʽʰʝ ʾʭ ʚʠʨʦʱʫʶʪʴ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 

ʝʩʪʝʪʠʯʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʎʠʙʫʣʠʥʥʽ ʨʦʩʣʠʥʠ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ ʚ ʽʩʪʦʨʽʾ, ʩʝʨʝʜ ʷʢʠʭ 

ʜʝʢʦʨʘʪʠʚʥʘ ʙʘʛʘʪʦʨʽʯʥʘ ʨʦʩʣʠʥʘ Lilium candidum, ʷʢʘ ʤʘʻ ʧʨʠʻʤʥʠʡ ʘʨʦʤʘʪ ʪʘ ʜʦʩʷʛʘʻ ʫ 

ʚʠʩʦʪʫ ʦʜʠʥ ʤʝʪʨ. Lilium candidum ʟʘʡʤʘʻ ʜʫʞʝ ʯʽʣʴʥʝ ʤʽʩʮʝ ʷʢ ʚ ʢʫʭʥʽ, ʪʘʢ ʽ ʚ ʩʘʜʘʭ ʊʦʢʘʪʘ. 

ʇʨʦʪʝ ʽʟ-ʟʘ ʟʨʦʩʪʘʥʥʷ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʚʪʨʘʪʫ ʧʦʩʘʜʢʦʚʠʭ ʧʣʦʱ 

ʯʝʨʝʟ ʧʦʧʠʪ ʥʘ ʥʦʚʽ ʞʠʪʣʦʚʽ ʨʘʡʦʥʠ, ʚʠʢʣʠʢʘʥʽ ʟʨʦʩʪʘʥʥʷʤ ʥʘʩʝʣʝʥʥʷ, ʚʦʥʘ ʧʦʯʘʣʘ ʟʥʠʢʘʪʠ. 

Lilium candidum ʻ ʚʘʞʣʠʚʦʶ ʨʦʩʣʠʥʦʶ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ ʷʢ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʬʘʨʤʘʮʝʚʪʠʮʽ, ʷʢ ʧʦʞʠʚʥʘ ʨʝʯʦʚʠʥʘ, ʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ ʽ ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʫʚʘʪʠ 

ʾʭʥʶ ʢʽʣʴʢʽʩʪʴ ʫ ʮʠʭ ʩʝʢʪʦʨʘʭ [7]. ʅʘ ʩʴʦʛʦʜʥʽ ʟʫʩʠʣʣʷʤʠ ʙʘʛʘʪʴʦʭ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʩʪʚʦʨʝʥʦ 

ʜʫʞʝ ʰʠʨʦʢʝ ʨʦʟʤʘʾʪʪʷ ʛʽʙʨʠʜʽʚ ʩʦʨʪʽʚ ʣʽʣʽʡ. ɯʩʥʫʻ 5000 ʩʦʨʪʽʚ ʪʘ 100 ʚʠʜʽʚ ʣʽʣʽʡ [1]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʪʽʚ ʪʘ ʚʠʜʽʚ ʣʽʣʽʡ ʻ ʜʦʩʠʪʴ ʚʜʘʣʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʤʽʩʴʢʽ ʩʘʜʠ ʟ ʥʠʟʴʢʦʨʦʩʣʠʤʠ ʣʽʣʽʷʤʠ ʚ ɸʤʩʪʝʨʜʘʤʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʦʮʽʥʢʘ ʥʦʚʠʭ ʩʦʨʪʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʤʽʩʴʢʠʭ ʦʟʝʣʝʥʝʥʥʷ, ʤʦʞʝ ʨʦʟʰʠʨʠʪʠ 

ʚʠʙʽʨ "ʤʽʩʴʢʠʭ ʣʽʣʽʡ" ʚ ʽʥʰʠʭ ʯʘʩʪʠʥʘʭ ɭʚʨʦʧʠ [8]. ɿʘʚʜʷʢʠ ʚʝʣʠʢʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʶ ʚʠʜʽʚ, 

ʛʽʙʨʠʜʽʚ ʪʘ ʩʦʨʪʽʚ Lilium L. ʨʽʟʥʦʤʫ ʟʘʙʘʨʚʣʝʥʥʶ ʢʚʽʪʽʚ, ʧʝʨʽʦʜʘʤ ʮʚʽʪʽʥʥʷ, ʨʦʟʤʽʨʘʤ ʟʘ 

ʚʠʩʦʪʦʶ ʚʦʥʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʩʢʨʘʚʠʭ ʽ ʜʦʚʛʦʢʚʽʪʫʯʠʭ ʙʦʨʜʶʨʽʚ, ʤʽʢʩʙʦʨʜʝʨʽʚ, 

ʛʨʫʧʦʚʠʭ ʧʦʩʘʜʦʢ [2]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʜʦʚʝ ʪʘ ʩʦʨʪʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʜʫ Lilium L. ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʟʝʣʝʥʝʥʥʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʜʦʚʝ ʪʘ ʩʦʨʪʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ Lilium ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʟʘ 

ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: ʚʠʩʦʪʦʶ (ʥʠʟʴʢʦʨʦʩʣʽ ï ʜʦ 0,7 ʤ, ʩʝʨʝʜʥʴʦʨʦʩʣʽ ï 0,7-1,1 ʤ, ʚʠʩʦʢʦʨʦʩʣʽ - 

>1,1 ʤ), ʟʘ ʬʦʨʤʦʶ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʠ (ʝʣʽʧʪʠʯʥʦ-ʣʘʥʮʝʪʦʧʦʜʽʙʥʽ, ʦʙʝʨʥʝʥʦ-ʣʘʥʮʝʪʥʽ, 

ʣʽʥʽʡʥʽ, ʣʽʥʽʡʥʦ-ʣʘʥʮʝʪʥʽ, ʣʘʥʮʝʪʥʽ, ʚʫʟʴʢʦ-ʣʘʥʮʝʪʥʽ, ʰʠʨʦʢʦ-ʣʘʥʮʝʪʥʽ), ʟʘ ʨʦʟʤʽʨʦʤ ʢʚʽʪʢʠ 

(ʚʝʣʠʢʽ ï  > 12 cʤ, ʩʝʨʝʜʥʽ ï 9- 12 ʩʤ, ʤʘʣʽ ï < 9 cʤ), ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʽʚ (ʙʽʣʝ, ʞʦʚʪʦ-ʟʝʣʝʥʝ, 

ʞʦʚʪʝ, ʧʦʤʘʨʘʥʯʝʚʝ, ʯʝʨʚʦʥʝ, ʯʝʨʚʦʥʦ-ʙʦʨʜʦʚʝ, ʨʦʞʝʚʝ), ʟʘ ʧʝʨʽʦʜʦʤ ʢʚʽʪʫʚʘʥʥʷ (ʣʽʪʥʽ, ʣʽʪʥʴʦ-

ʦʩʽʥʥʽ), ʟʘ ʘʨʦʤʘʪʦʤ. ɿʘʚʜʷʢʠ ʩʝʣʝʢʮʽʾ ʩʪʚʦʨʝʥʦ ʩʦʨʪʠ ʣʽʣʽʡ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 

ʦʟʝʣʝʥʝʥʥʽ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 ï ɺʠʜʠ ʪʘ ʩʦʨʪʠ ʨʦʜʫ Lilium  L. 
ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʄʘʟʦʭʠ ɸ.ɺ. 

 

ɺʠʩʦʢʦʨʦʩʣʽ ʪʘ ʥʠʟʴʢʦʨʦʩʣʽ ʩʦʨʪʠ ʣʽʣʽʡ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʛʨʫʧʘʭ, ʢʣʫʤʙʘʭ ʘʙʦ 

ʤʽʢʩʙʦʨʜʝʨʘʭ. ʅʠʟʴʢʦʨʦʩʣʽ ʨʦʩʣʠʥʠ ʟʘʟʚʠʯʘʡ ʚʠʩʘʜʞʫʶʪʴ ʥʘ ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ [3]. 

ʅʘʧʨʠʢʣʘʜ, ʟ ʮʽʻʶ ʤʝʪʦʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ï ʣʽʣʽʶ ʛʽʙʨʠʜʥʫ (ʘʟʽʘʪʩʴʢʫ) 'Yellow Parrot' 

(Lilium hybridum 'Yellow Parrot'), ʣʽʣʽʶ ʛʽʙʨʠʜʥʫ (ʘʟʽʘʪʩʴʢʫ) 'Abbeville's Pride' (Lilium hybridum 

'Abbeville's Pride') ʪʘ ʣʽʣʽʶ ʢʘʨʣʠʢʦʚʫ (Lilium pumilum Delile.). ɺʠʩʦʢʦʨʦʩʣʽʚʠʜʠ ʪʘ ʩʦʨʪʠ  

ʨʦʟʤʽʱʘʶʪʴ ʥʘ ʜʘʣʴʥʴʦʤʫ ʧʣʘʥʽ. ʉʝʨʝʜ ʥʠʭ: ʣʽʣʽʷ ʍʘʥʩʦʥʘ (Lilium hansonii 'Leichtlin' ex 

D.D.T.Moore), ʣʽʣʽʷ ʧʣʷʤʠʩʪʘ (Lilium maculatum Thunb.), ʣʽʣʽʷ (ʘʟʽʘʪʩʴʢʘ) ʛʽʙʨʠʜʥʘ 'Dimension' 

(Lilium hybridum 'Dimension'), ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ (ʤʘʨʪʘʛʦʥ) 'Magic Princess' (Lilium hybridum 'Magic 

Princess'). ʊʘʢʦʞ ʚʠʩʘʜʞʫʶʪʴ ʜʝʢʽʣʴʢʘ ʩʦʨʪʽʚ ʪʘ ʚʠʜʽʚ ʟʘ ʧʝʨʽʦʜʦʤ ʢʚʽʪʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ: ʣʽʣʽʷ 

ʛʽʙʨʠʜʥʘ 'Belcastro' (Lilium hybridum 'Belcastro'), ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Beverly Dreams' (Lilium 

hybridum 'Beverly Dreams') ʪʘ ʣʽʣʽʷ ʣʽʩʦʚʘ (Lilium martagon L.), ʱʦ ʤʘʶʪʴ ʧʦʯʘʪʦʢ ʮʚʽʪʽʥʥʷ ʟ 

ʯʝʨʚʥʷ ʪʘ ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Forever' (Lilium hybridum 'Forever'), ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Holland Beauty' 

(Lilium hybridum 'Holland Beauty') ʪʘ ʣʽʣʽʷ ʪʠʛʨʦʚʘ (Lilium tigrinum Thunb.), ʱʦ ʤʘʶʪʴ ʜʦʩʠʪʴ 

ʜʦʚʛʠʡ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ ʜʦ ʩʝʨʧʥʷ. ʉʪʚʦʨʝʥʥʷ ʢʚʽʪʥʠʢʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʱʝ ʥʘʟʚʘʥʠʭ ʩʦʨʪʽʚ 

ʪʘ ʚʠʜʽʚ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʴ ʮʚʽʪʽʥʥʷ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʤʽʩʷʮʽʚ ï ʯʝʨʚʥʷ-

ʩʝʨʧʥʷ. ɽʬʝʢʪʥʠʤ ʙʫʜʝ ʤʽʢʩʙʦʨʜʝʨ, ʜʝ ʢʚʽʪʫʚʘʥʥʷ ʙʫʜʝ ʧʦʩʪʫʧʦʚʽʤ ʚʽʜ ʥʠʞʥʴʦʛʦ ʷʨʫʩʫ ʜʦ 

ʚʝʨʭʥʴʦʛʦ. ɺʝʨʭʥʽʡ ʷʨʫʩ ʩʪʚʦʨʶʶʪʴ ʟʘʟʚʠʯʘʡ ʟ ʚʠʩʦʢʦʨʦʩʣʠʭ ʣʽʣʽʡ (Lilium hybridum 'Baferrari', 

Lilium hybridum 'Gold Fever'). ɹʘʞʘʥʦ ʨʦʟʜʽʣʠʪʠ ʷʨʫʩʠ ʣʽʣʽʡ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʨʦʩʣʠʥ, ʥʘʧʨʠʢʣʘʜ 

ï ʭʚʦʡʥʠʤʠ [3]. ʇʦʻʜʥʫʶʯʠ ʣʽʣʽʾ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʨʦʩʣʠʥ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʨʤʽʥʠ 



181 

 

ʢʚʽʪʫʚʘʥʥʷ, ʟʘʙʘʨʚʣʝʥʥʷ ʢʚʽʪʽʚ, ʧʝʨʽʦʜ ʢʚʽʪʫʚʘʥʥʷ ʘʙʦ ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʣʠʥ. ɻʘʨʥʝ ʧʦʻʜʥʘʥʥʷ ʣʽʣʽʡ ʟ ʧʽʚʦʥʽʷʤʠ (Paeonia L.), ʚʝʣʠʢʽ, ʢʨʘʩʠʚʽ ʪʘ ʟʘʧʘʰʥʽ 

ʢʚʽʪʠ ʧʦʻʜʥʫʶʪʴʩʷ ʪʘ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. ʇʽʚʦʥʽʷ ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ ʚʽʜʪʽʥʷʻ ʣʽʣʽʶ 

ʜʝʢʦʨʘʪʠʚʥʠʤ ʣʠʩʪʷʤ. ʌʣʦʢʩʠ (Phlox L.) ʜʦʩʠʪʴ ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʶʩʷ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʣʽʣʽʷʤʠ. 

ʏʫʜʦʚʠʤ ʬʦʥʦʤ ʫ ʢʚʽʪʥʠʢʘʭ ʟ ʣʽʣʽʷʤʠ ʻ ʛʚʦʟʜʠʢʠ (Dianthus L.) ʪʘ ʘʣʽʩʩʫʤ (Alyssum L.)  [3].  ʃʽʣʽʾ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʷʢ ʘʢʮʝʥʪʥʽ ʨʦʩʣʠʥʠ. ɼʣʷ ʪʘʢʠʭ ʧʦʩʘʜʦʢ ʣʽʣʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʮʥʦʶ ʟ 

ʢʨʘʩʠʚʠʤ ʣʠʩʪʷʤ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʢʠ, ʷʢʘ ʘʙʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, 

ʘʙʦ ʧʽʜʢʨʝʩʣʶʻ ʡʦʛʦ. ɸʢʮʝʥʪʦʤ ʤʦʞʝ ʙʫʪʠ ʛʨʫʧʘ ʣʽʣʽʾ ʚ ʮʝʥʪʨʽ ʥʝʚʝʣʠʢʦʾ ʢʣʫʤʙʠ, ʦʜʥʘ ʨʦʩʣʠʥʘ 

ʚʟʜʦʚʞ ʦʛʦʨʦʞʽ ʩʘʜʫ ʘʙʦ ʧʦʩʘʜʢʘ ʙʽʣʷ ʧʽʜôʾʟʜʫ. ɼʣʷ ʪʘʢʠʭ ʧʦʩʘʜʦʢ ʧʨʠʜʘʪʥʽ ʚʠʩʦʢʦʨʦʩʣʽ ʩʦʨʪʠ 

ʽʟ ʷʩʢʨʘʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʽʚ, ʩʝʨʝʜ ʥʠʭ: Lilium 'Bold Knight' (Oriental Lily) ʯʝʨʚʦʥʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ, Lilium 'Sally' (Asiatic Hybrids) ʽʟ ʩʚʽʪʣʦ-ʧʦʤʘʨʘʥʯʝʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʽʚ,  Lilium 

'Pink Champagne' (Asiatic Hybrids) ʽʟ ʧʦʤʘʨʘʥʯʝʨʦ-ʨʦʞʝʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ, Lilium Ĭaurelianense 

ʽʟ ʞʦʚʪʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʢʠ. ʅʠʟʴʢʦʨʦʩʣʽ ʩʦʨʪʠ ʣʽʣʽʡ ʟʘʚʚʠʰʢʠ 60 ʩʤ, ʢʚʽʪʠ ʷʢʠʭ 

ʩʧʨʷʤʦʚʘʥʽ ʚʛʦʨʫ, ʪʘʢʽ ʷʢ Lilium 'Gold Fever' (ʞʦʚʪʝ ʟʘʙʘʨʚʣʝʥʥʷ ʢʚʽʪʢʠ), Lilium 'Corsica' ( 

ʨʦʞʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʢʚʽʪʢʠ), Lilium 'Mont Blanc' (ʙʽʣʝ ʟʘʙʘʨʚʣʝʥʥʷ) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʘʢʮʝʥʪʽʚ ʥʘ ʧʝʨʝʜʥʴʦʤʫ ʧʣʘʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʮʝʥʪʥʽ ʣʽʣʽʾ ʧʦʚʠʥʥʽ ʩʪʚʦʨʠʪʠ ʩʠʣʴʥʝ ʝʩʪʝʪʠʯʥʝ 

ʚʨʘʞʝʥʥʷ ʽ ʤʘʪʠ ʝʬʝʢʪʥʝ ʣʠʩʪʷ ʪʘ ʢʚʽʪʠ. ʗʢ ʩʦʣʽʪʝʨ ʣʽʣʽʾ ʚʠʩʘʜʞʫʶʪʴ ʥʘ ʛʘʟʦʥʽ. ɿʨʦʩʪʘʶʯʠ ʥʘ 

ʪʣʽ ʛʘʟʦʥʫ, ʢʚʽʪʢʘ ʙʫʜʝ ʚʠʜʠʤʘ ʟ ʨʽʟʥʠʭ ʨʘʢʫʨʩʽʚ [3]. ɼʣʷ ʪʘʢʠʭ ʧʦʩʘʜʦʢ ʧʨʠʜʘʪʥʽ: ʣʽʣʽʷ ʟʦʣʦʪʘʚʘ 

(Lilium auratum Lindl.), ʣʽʣʽʷ ʙʽʣʘ (Lilium candidum L.) ʪʘ ʩʦʨʪʠ ʪʨʫʙʯʘʩʪʠʭ ʛʽʙʨʠʜʽʚ ï ʣʽʣʽʷ 

ʛʽʙʨʠʜʥʘ 'Eastern Moon' (Lilium hybridum 'Eastern Moon'), ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'White Planet' (Lil ium 

hybridum 'White Planet'). ɼʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʥʝʚʠʩʦʢʠʭ ʙʦʨʜʶʨʽʚ ʫʟʜʦʚʞ ʜʦʨʽʞʦʢ ʯʫʜʦʚʦ 

ʚʠʛʣʷʜʘʶʪʴ ʥʠʟʴʢʦʨʦʩʣʽ ʚʠʜʠ ʪʘ ʩʦʨʪʠ ʣʽʣʽʡ (ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Sorocaba' (Lilium hybridum 

'Sorocaba'), ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Belem' (Lilium hybridum 'Belem') ʪʘ ʣʽʣʽʷ ʮʠʙʫʣʠʥʥʘ (Lilium 

bulbiferum L.)). Lilium ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʛʦʨʱʠʢʘʭ ʘʙʦ ʢʦʥʪʝʡʥʝʨʘʭ ʜʣʷ 

ʧʨʠʢʨʘʰʘʥʥʷ ʪʝʨʘʩ [5]. ʋ ʢʦʥʪʝʡʥʝʨʠ ʩʣʽʜ ʚʠʩʘʜʞʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʨʦʩʣʠʥ ʦʜʥʦʛʦ ʚʠʜʫ ʘʙʦ 

ʩʦʨʪʫ. ɼʣʷ ʚʠʩʘʜʞʫʚʘʥʥʷ ʫ ʢʦʥʪʝʡʥʝʨʠ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʟʽʘʪʩʴʢʽ ʣʽʣʽʾ: ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 

'Happy Memories' (Lilium hybridum 'Happy Memories'), ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Tiny Ghost' (Lilium 

hybridum 'Tiny Ghost'), ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Tiny Pearl' (Lilium hybridum 'Tiny Pearl'), ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 

'Push Off' (Lilium hybridum 'Tiny Pearl'). ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʦʨʜʶʨʽʚ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʽʣʽʾ ʨʽʟʥʦʾ ʚʠʩʦʪʠ, ʟʘʙʘʨʚʣʝʥʥʷ, ʧʝʨʽʦʜʫ ʢʚʽʪʫʚʘʥʥʷ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝ 

ʛʘʨʤʦʥʽʡʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʨʦʩʣʠʥ ʽʟ ʨʽʟʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʽʚ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʣʽʾ 

ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ. ʑʦʙ ʨʦʟʜʽʣʠʪʠ ʛʨʫʧʠ ʨʦʩʣʠʥ ʽʟ ʨʦʞʝʚʠʤ, ʞʦʚʪʠʤ ʪʘ ʧʦʤʘʨʘʥʯʝʚʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʚʽʪʽʚ, ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʽʣʽʾ ʽʟ ʙʽʣʠʤʠ ʢʚʽʪʘʤʠ ʫ ʛʨʫʧʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʫ 

ʙʦʨʜʶʨʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʠ ʘʙʦ ʙʽʣʴʰʝ ʩʦʨʪʽʚ ʦʜʥʦʛʦ ʚʠʜʫ, ʱʦ ʚʠʩʘʜʞʝʥʽ 

ʥʘ ʚʽʜʩʪʘʥʽ 40-50 ʩʤ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʩʪʽʨ ʜʣʷ ʤʫʣʴʯʫʚʘʥʥʷ ʪʘ ʢʫʣʴʪʠʚʘʮʽʾ. 
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ʃʽʣʽʷ ʻ ʦʜʥʥʘ ʽʟ ʨʦʩʣʠʥ, ʱʦ ʤʘʻ ʩʠʣʴʥʠʡ ʘʨʦʤʘʪ,  ʟ ʥʘʡʘʨʦʤʘʪʥʽʰʠʤʽ ʚʠʜʘʤʠ ʣʽʣʽʡ ʻ: Lilium 

candidum, Lilium auratum, Lilium longiflorum, Lilium regale ʪʘ Lilium auratum [6].  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʃʽʣʽʾ ʜʫʞʝ ʛʘʨʥʽ ʪʘ ʝʬʝʢʪʥʽ 

ʢʚʽʪʠ, ʷʢʽ ʯʫʜʦʚʦ ʪʘ ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʪʘ ʛʘʨʥʦ ʚʠʛʣʷʜʘʶʪʴ ʚ 

ʨʽʟʥʠʭ ʪʠʧʘʭ ʢʚʽʪʥʠʢʽʚ. ɺʦʥʠ ʥʘʜʘʶʪʴ ʣʘʥʜʰʘʬʪʫ ʚʠʪʦʥʯʝʥʠʡ ʪʘ ʥʝʧʦʚʪʦʨʥʠʡ ʚʠʛʣʷʜ. ɿʘʚʜʷʢʠ 

ʚʘʨʽʘʮʽʾ ʨʦʟʤʽʨʽʚ, ʧʝʨʽʦʜʫ ʮʚʽʪʽʥʥʷ ʪʘ ʟʘʙʘʨʚʣʝʥʥʶ ʢʚʽʪʽʚ, ʣʽʣʽʷ ʤʘʻ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʦʟʝʣʝʥʝʥʥʽ. ʊʘʢ ʚ ʤʽʢʩʙʦʨʜʝʨʘʭ, ʛʨʫʧʘʭ ʪʘ ʢʣʫʤʙʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʩʦʢʦʨʦʩʣʽ ʪʘ ʥʠʟʴʢʦʨʦʩʣʽ 

ʣʽʣʽʾ (ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ (ʘʟʽʘʪʩʴʢʘ) 'Yellow Parrot', ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ (ʘʟʽʘʪʩʴʢʘ)  'Abbeville's Pride', ʣʽʣʽʷ 

ʍʘʥʩʦʥʘ). ɺ ʷʢʦʩʪʽ ʩʦʣʽʪʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʩʦʢʦʨʦʩʣʽ ʚʠʜʠ (ʣʽʣʽʷ ʟʦʣʦʪʘʚʘ, ʣʽʣʽʷ ʙʽʣʘ). ɼʣʷ 

ʙʦʨʜʶʨʽʚ ʤʦʞʥʘ ʦʙʨʘʪʠ ʥʠʟʴʢʦʨʦʩʣʽ ʣʽʣʽʾ (ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Sorocaba', ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Belem'. ɺ 

ʛʦʨʱʠʢʘʭ ï ʘʟʽʘʪʩʴʢʽ ʚʠʜʠ ʪʘ ʩʦʨʪʠ (ʃʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Happy Memories', ʣʽʣʽʷ ʛʽʙʨʠʜʥʘ 'Tiny 

Ghost'). ʆʪʞʝ ʣʽʣʽʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʨʦʩʣʠʥʦʶ ʜʣʷ ʦʬʦʨʤʣʝʥʥʷ ʩʘʜʽʚ ʪʘ ʧʘʨʢʽʚ. 
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ʇʈɽɼʉʊɸɺʅɯʂʀɺ ʈʆɼʋ EREMURUS M. BIEB. ʋ ʂɺɯʊʅʀʂɸʍ 
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ɸʥʦʪʘʮʽʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 17 ʚʠʜʽʚ ʪʘ 20 ʩʦʨʪʽʚ Eremurus M. Bieb. ʥʘ ʧʨʝʜʤʝʪ 

ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʚʽʪʥʠʢʽʚ. ɺʠʚʯʝʥʽ ʽʩʪʦʨʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ 

ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥ, ʚʠʦʢʨʝʤʣʝʥʦ ʚʠʜʠ, ʱʦ ʧʨʠʜʘʪʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʚʽʪʥʠʢʽʚ. ɺʠʚʯʝʥʘ 

ʘʛʨʦʪʝʭʥʽʢʘ ʚʠʨʦʱʫʚʘʥʥʷ Eremurus M. Bieb. ʚ ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʢʣʽʤʘʪʫ ʋʢʨʘʾʥʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʜ, ʩʦʨʪ,  ʨʦʩʣʠʥʘ, ɽʨʝʤʫʨʫʩ, ʢʚʽʪʫʚʘʥʥʷ, ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ. 

Abstract. 17 species and 20 varieties of Eremurus M. Bieb were analyzed. on the feasibility of 

use for creating flower gardens. Historical information on plant selection has been studied, species 

suitable for creating different types of flower gardens have been identified. The agricultural technique 

of growing Eremurus M. Bieb was studied in conditions temperate climate of the Ukraine. 

Key words: species, variety, plant, Eremurus, flowering, landscape design. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʜʠ ʪʘ ʩʦʨʪʠ ʨʦʜʫ Eremurus M. Bieb. ï  ʮʝ ʦʩʦʙʣʠʚʝ ʪʘ ʫʥʽʢʘʣʴʥʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ, ʘʣʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʜʦʩʽ ʦʙʤʝʞʝʥʝ. ʊʦʤʫ 

ʚʘʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʮʠʭ ʨʦʩʣʠʥ ʫ ʩʘʜʘʭ ʪʘ ʧʘʨʢʘʭ. 

ɼʦ ʢʽʥʮʷ 1800-ʭ ʨʦʢʽʚ ʜʝʷʢʽ ʩʘʜʽʚʥʠʢʠ ʧʦʯʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʩʭʨʝʱʫʚʘʥʥʷʤ ʨʽʟʥʠʭ 

ʚʠʜʽʚ Eremurus M. Bieb. ʆʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʫʩʧʽʰʥʠʭ ʙʫʚ ʉʝʨ ʄʘʡʢʣ ʌʦʩʪʝʨ (1836-1907) ʟ 

ʂʝʤʙʨʠʜʞʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ɸʥʛʣʽʾ. ɺʽʥ ʩʭʨʝʩʪʠʚ Eremurus olgae ʟ Eremurus stenophyllus, 

ʩʪʚʦʨʠʚʰʠ ʥʦʚʠʡ ʛʽʙʨʠʜ, ʷʢʠʡ ʥʘʟʚʘʚ Eremurus Ĭ isabellinus ʥʘ ʯʝʩʪʴ ʩʚʦʻʾ ʜʨʫʞʠʥʠ ɯʟʘʙʝʣʴ. 

ʎʽ ʨʦʩʣʠʥʠ, ʚʽʜʦʤʽ ʷʢ ʛʽʙʨʠʜʠ ʐʝʣʬʦʨʜʘ, ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 1902 ʨʦʮʽ. ɺʦʥʠ ʚʠʨʦʩʪʘʣʠ ʜʦ 

ʯʦʪʠʨʴʦʭ ʬʫʪʽʚ ʫ ʚʠʩʦʪʫ (1,25 ʤ) ʽ ʤʘʣʠ ʨʽʟʥʽ ʢʦʣʴʦʨʠ, ʰʚʠʜʢʦ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʠʤʠ ʪʘ 

ʟʘʣʠʰʘʣʠʩʷ ʫ ʩʘʜʽʚʥʠʮʪʚʽ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 50 ʨʦʢʽʚ [2]. ʋ ʢʽʥʮʽ 1940-ʭ ʨʦʢʽʚ ʛʦʣʣʘʥʜʩʴʢʠʡ 

ʩʝʣʝʢʮʽʦʥʝʨ ʥʘ ʽʤ'ʷ ʅ. ʂ. ʈʫʡʪʝʨ ʨʦʟʧʦʯʘʚ ʥʦʚʽ ʩʭʨʝʱʫʚʘʥʥʷ ʛʽʙʨʠʜʽʚ ʐʝʣʬʦʨʜʘ ʽ ʚ ʢʽʥʮʽ ʢʽʥʮʽʚ 

ʚʠʧʫʩʪʠʚ ʩʚʦʾ ʚʣʘʩʥʽ ʩʦʨʪʠ ʚ 1950-ʭ ʨʦʢʘʭ - ʛʽʙʨʠʜʠ ʈʫʡʪʝʨʘ ʘ ʥʘ ʦʩʥʦʚʽ Eremurus Ĭ ɯssabellinus. 

ʎʽ ʛʽʙʨʠʜʠ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʣʠʰʘʪʠʩʷ ʦʜʥʠʤʠ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʣʽʣʽʡ ʚ 

ʫʩʴʦʤʫ ʩʚʽʪʽ [3]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. Eremurus ï  ʨʽʜ ʨʦʜʠʥʠ ʣʽʣʽʡʥʠʭ, ʱʦ ʥʘʣʽʯʫʻ 

ʧʦʥʘʜ 50 ʚʠʜʽʚ, ʷʢʽ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʚ ʛʦʨʘʭ ʎʝʥʪʨʘʣʴʥʦʾ ʪʘ ɿʘʭʽʜʥʦʾ ɸʟʽʾ, ʘ ʪʘʢʦʞ ʥʘ 
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ɹʣʠʟʴʢʦʤʫ ʉʭʦʜʽ, ʥʘʧʨʠʢʣʘʜ ʚ ɸʬʛʘʥʽʩʪʘʥʽ, ʊʘʜʞʠʢʠʩʪʘʥʽ ʪʘ ɯʨʘʥʽ [6]. ɺʠʜʠ ʝʨʝʤʫʨʫʩʽʚ, ʤʘʶʪʴ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ ʪʘ ʛʘʣʫʟʽ ʟʨʽʟʘʥʠʭ ʢʚʽʪʽʚ. ʆʜʥʠʤ ʽʟ 

ʮʝʥʪʨʽʚ ʥʘʡʙʽʣʴʰʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʨʦʜʫ Eremurus ʻ ɯʨʘʥ, ʷʢʠʡ ʥʘʨʘʭʦʚʫʻ ʩʽʤ ʚʠʜʽʚ. ɹʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ  ʛʝʥʝʪʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ʤʝʞʘʭ ʨʦʜʫ Eremurus, ʘ ʩʘʤʝ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʽʾ ʪʘ 

ʬʽʣʦʛʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʨʦʜʫ Eremurus ʚ ɯʨʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʱʦʥʘʡʤʝʥʰʝ 3002 ʤʘʨʢʝʨʽʚ 

SNP, ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʭ ʘʙʦ ʥʘ ʨʽʚʥʽ ʨʦʜʫ, ʘʙʦ ʥʘ ʨʽʚʥʽ ʚʠʜʽʚ, ʪʘ ʚʠʷʚʣʝʥʦ ʧʦʟʜʦʚʞʥʻ ʛʝʦʛʨʘʬʽʯʥʝ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʚ ʤʘʩʰʪʘʙʽ ʢʨʘʾʥʠ ʜʣʷ ʨʦʜʫ ʪʘ ʚʠʜʽʚ E. spectabilis ̔  E. luteus, ʘ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʤʘʩʰʪʘʙʽ ʜʣʷ E. olgae. ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟʠ ʧʦʢʘʟʘʣʠ ʪʽʩʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ E. olgae ʪʘ 

E. stenophyllus ʜʦ ʪʘʢʦʾ ʤʽʨʠ, ʱʦ ʾʭ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʽʜʚʠʜʘʤʠ ʚ ʢʦʤʧʣʝʢʩʽ ʚʠʜʽʚ E. 

olgae/stenophyllus. ɰʭʥʷ ʪʽʩʥʘ ʛʝʥʝʪʠʯʥʘ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʤʦʞʝ ʧʦʷʩʥʠʪʠ, ʯʦʤʫ ʩʭʨʝʱʫʚʘʥʥʷ ʮʠʭ 

ʜʚʦʭ (ʧʽʜ)ʚʠʜʽʚ ʙʫʣʦ ʟʥʘʡʜʝʥʦ ʚ ʜʠʢʽʡ ʧʨʠʨʦʜʽ ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʝʢʦʨʘʪʠʚʥʽ 

ʨʦʩʣʠʥʠ. ʄʘʨʢʝʨʠ ʙʫʜʫʪʴ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʽ ʜʣʷ ʟʘʭʠʩʪʫ ʩʦʨʪʽʚ ʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʛʽʙʨʠʜʽʚ, ʜʝ 

ʩʧʨʘʚʞʥʽ ʛʽʙʨʠʜʠ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘ ʩʪʘʜʽʾ ʨʦʟʩʘʜʠ [8]. ʊʘʢ ʷʢ ɯʨʘʥ ʻ ʪʨʝʪʽʤ ʮʝʥʪʨʦʤ 

ʧʦʰʠʨʝʥʥʷ ʨʦʜʫ Eremurus ̔ ʟ ʩʝʤʠ ʚʠʜʘʤʠ, ʪʨʴʦʤʘ ʧʽʜʚʠʜʘʤʠ ʪʘ ʦʜʥʠʤ ʛʽʙʨʠʜʦʤ. Hadizadeh et 

al. (2021) ʦʮʽʥʠʣʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʷʢʽʩʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʤʝʪʦʶ 

ʚʠʚʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦ- ʪʘ ʚʥʫʪʨʽʰʥʴʦʩʧʝʮʠʬʽʯʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʚʘʨʽʘʮʽʾ 87 ʛʝʥʦʪʠʧʽʚ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʰʽʩʪʴ ʚʠʜʽʚ, ʚʢʣʶʯʘʶʯʠ E. inderiensis, E. olgae, E. persicus, E. stenophyllus, E. 

luteus ʽ E. spectabilis, ʷʢʽ ʙʫʣʠ ʟʽʙʨʘʥʽ ʟ ʜʝʚôʷʪʠ ʧʨʦʚʽʥʮʽʡ. ʆʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʙʫʣʠ ʩʫʮʚʽʪʪʷ, 

ʚʠʩʦʪʘ ʧʘʛʦʥʘ ʪʘ ʨʦʩʣʠʥʠ, ʢʦʣʽʨ ʢʚʽʪʢʠ, ʢʽʣʴʢʽʩʪʴ ʣʠʩʪʷ ʪʘ ʬʦʨʤʘ ʧʣʦʜʫ. ɺʦʥʠ ʚʠʷʚʠʣʠ, ʱʦ 

ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʨʦʟʜʽʣʠʚ ʛʝʥʦʪʠʧʠ ʥʘ ʰʽʩʪʴ ʢʣʘʩʪʝʨʽʚ ʥʘ ʚʠʜʦʚʦʤʫ ʨʽʚʥʽ. ʇʦʧʫʣʷʮʽʾ ʚ ʢʦʞʥʽʡ 

ʛʨʫʧʽ ʙʫʣʠ ʛʝʦʛʨʘʬʽʯʥʦ ʨʽʟʥʠʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʥʝ ʙʫʣʦ ʟʚôʷʟʢʫ ʤʽʞ ʤʦʜʝʣʣʶ ʢʣʘʩʪʝʨʽʚ 

ʥʘ ʦʩʥʦʚʽ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʽ ʛʝʦʛʨʘʬʽʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʟʨʘʟʢʽʚ. ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʢʦʨʝʣʷʮʽʾ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʧʦʟʠʪʠʚʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʙʽʣʴʰʽʩʪʶ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʛʝʥʦʪʠʧʠ Eremurus ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʛʝʥʝʪʠʯʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʱʦʜʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʥʘʢ. ɺʠʭʦʜʷʯʠ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

E. olgae ʪʘ E. stenophyllus ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʝʜʝʥʥʷ ʢʚʽʪʽʚ ʥʘ ʟʨʽʟ, ʪʦʜʽ ʷʢ E. indiriensis, 

E. persicus ʪʘ E. luteus ʻ ʧʨʠʜʘʪʥʠʤʠ ʚʠʜʘʤʠ ʜʣʷ ʘʣʴʧʽʥʘʨʽʾʚ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ [7]. 

ɼʦʩʣʽʜʥʠʢʠ ʚʽʜʤʽʯʘʶʪʴ, ʱʦ ʚʠʜʠ Eremurus ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʤʘʶʪʴ ʨʽʟʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʜʽʾ in vitro ʪʘ in vivo. ʌʽʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʜʠ Eremurus ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʘʙʦʣʽʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʘʥʪʨʘʭʽʥʦʥʠ, 

ʢʫʤʘʨʠʥʠ, ʪʝʨʧʝʥʦʾʜʠ, ʬʣʘʚʦʥʦʾʜʠ ʪʘ ʥʘʬʪʘʣʽʥ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤʠ 

ʜʽʷʤʠ ʻ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ, ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʘ, ʘʥʪʠʤʽʢʨʦʙʥʘ, ʮʠʪʦʪʦʢʩʠʯʥʘ ʪʘ ʛʘʩʪʨʦʧʨʦʪʝʢʪʦʨʥʘ 

ʜʽʷ. ɽʨʝʤʫʨʫʩ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʞʦʚʪʷʥʠʮʽ, ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʯʽʥʢʠ, 

ʧʨʠʱʽʚ, ʰʢʽʨʥʠʭ ʽʥʬʝʢʮʽʡ, ʜʽʘʙʝʪʫ ʪʘ ʛʽʧʝʨʣʽʧʽʜʝʤʽʾ [6]. Beiranvand & Beiranvand (2022) 

ʚʽʜʤʽʯʘʶʪʴ, ʱʦ Eremurus persicus (Jaub. & Spach) Boiss. ʚʽʜʦʤʠʡ ʷʢ "Serish" ï ʮʽʥʥʘ 
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ʜʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʫʣʽʥʘʨʽʾ, ʘ ʪʘʢʦʞ ʫ ʥʘʨʦʜʥʽʡ ʤʝʜʠʮʠʥʽ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. Eremurus persicus ʤʘʻ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʠʭ 

ʝʬʝʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ, ʧʨʦʪʠʛʨʠʙʢʦʚʫ, ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʫ ʪʘ ʽʥ. ʌʽʪʦʭʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʯʘʩʪʠʥ E. persicus ʚʠʷʚʠʚ 52 ʬʽʪʦʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥʠ [5].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʜʠ ʩʦʨʪʠ ʛʽʙʨʠʜʠ ʨʦʜʫ Eremurus ʪʘ ʚʠʷʚʠʪʠ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʢʚʽʪʥʠʢʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʝʨʝʤʫʨʫʩʽʚ ʤʦʞʥʘ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: ʚʠʩʦʪʦʶ (ʥʠʟʴʢʦʨʦʩʣʽ, ʩʝʨʝʜʥʴʦʨʦʩʣʽ, ʚʠʩʦʢʦʨʦʩʣʽ (ʨʠʩ. 

1)), ʢʦʣʴʦʨʦʤ ʢʚʽʪʽʚ (ʙʽʣʠʡ, ʞʦʚʪʠʡ, ʨʦʞʝʚʠʡ) ʪʘ ʧʝʨʽʦʜʦʤ ʮʚʽʪʽʥʥʷ (ʨʘʥʥʽʡ, ʩʝʨʝʜʥʽʡ, ʧʽʟʥʽʡ). 

ʅʠʟʴʢʦʨʦʩʣʽ ʚʠʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʘʥʥʽʤ ʮʚʽʪʽʥʥʷʤ ʽ ʤʘʶʪʴ ʙʽʣʽ, ʞʦʚʪʽ ʘʙʦ ʨʦʞʝʚʽ 

ʢʚʽʪʠ (Eremurus anisopterus, Eremurus capusii, Eremurus lachnostegius). ʋ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʪʽ, ʱʦ ʮʚʽʪʫʪʴ ʫ ʪʨʘʚʥʽ-ʯʝʨʚʥʽ ʟ ʙʽʣʠʤʠ, ʞʦʚʪʠʤʠ ʯʠ ʨʦʞʝʚʠʤʠ ʢʚʽʪʘʤʠ (Eremurus 

olgae, Eremurus altaicus). ɼʝʷʢʽ ʩʝʨʝʜ ʩʝʨʝʜʥʴʦʨʦʩʣʠʭ ʮʚʽʪʫʪʴ ʨʘʥʽʰʝ, ʤʘʶʪʴ ʙʽʣʝ ʘʙʦ ʨʦʞʝʚʝ 

ʩʫʮʚʽʪʪʷ (Eremurus albertii), ʘ ʪʘʢʦʞ ʻ ʚʠʜ ʽʟ ʧʽʟʥʽʤ ʮʚʽʪʽʥʥʷʤ ʽ ʞʦʚʪʠʤʠ ʢʚʽʪʘʤʠ - Eremurus 

Stenophyllus (ʨʠʩ. 2) [2]. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɺʠʩʦʢʦʨʦʩʣʽ ʚʠʜʠ ʨʦʜʫ Eremurus M. Bieb. 
ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʍʘʨʯʝʥʢʦ ʇ.ɺ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʝʨʝʜʥʴʦʨʦʩʣʽ ʚʠʜʠ ʨʦʜʫ Eremurus M. Bieb. 
ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʍʘʨʯʝʥʢʦ ʇ.ɺ. 

 

ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʚʠʩʦʪʽ ʪʘ ʧʨʠʚʘʙʣʠʚʦʤʫ ʮʚʽʪʽʥʥʶ, ʝʨʝʤʫʨʫʩʠ ʽʜʝʘʣʴʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʢʚʽʪʥʠʢʠʚ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʪʠʣʽ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʦ ʩʦʨʪʘʤʠ ʨʦʩʣʠʥ, ʜʣʷ ʙʦʨʜʶʨʽʚ 

ʪʘ ʢʣʫʤʙ. ɰʭ ʚʠʩʦʪʘ,  ʚʨʘʞʘʶʯʽ ʩʫʮʚʽʪʪʷ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʦʣʴʦʨʽʚ ʨʦʙʣʷʪʴ ʾʭ ʯʫʜʦʚʠʤ 

ʘʢʮʝʥʪʦʤ ʫ ʢʚʽʪʢʦʚʠʭ ʘʥʩʘʤʙʣʷʭ (Eremurus Higbdown Hybrids óGoldô, Eremurus Ruiter Hybrids 

óEmmy Roô, E. Ruiter Hybrids óOdessaô, E. Highdown Hybrids óCitronellaô, E. Highdown Hybrids 

óSunsetô, E. Ruiter  'Sahara', E. Ruiter ' Obelisk', Eremurus Shelford  'Moonlight' (ʨʠʩ. 3), Eremurus 

Ruiter 'Pinokkio'). ɸʣʝ ʚʘʨʪʦ ʫʥʠʢʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʨʦʩʣʠʭ ʩʦʨʪʽʚ ʝʨʝʤʫʨʫʩʽʚ ʧʦʨʫʯ ʟ 

ʽʥʰʠʤʠ ʚʝʣʠʢʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʢʨʠʚʘʪʠ ʦʜʠʥ ʦʜʥʦʛʦ. 

 

ʈʠʩʫʥʦʢ 3 ï ɻʽʙʨʠʜʠ ʐʝʣʬʦʨʜʘ ʨʦʜʫ Eremurus M. Bieb. 
ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʍʘʨʯʝʥʢʦ ʇ.ɺ. 
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʢʚʽʪʥʠʢʽʚ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʙʽʦʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʦʨʪʽʚ Eremurus, ʷʢʽ  

ʩʚʽʪʣʦʣʶʙʥʽ, ʪʝʧʣʦʣʶʙʥʽ, ʚʽʪʨʦʩʪʽʡʢʽ, ʚʽʜʥʦʩʥʦ ʧʦʩʫʭʦʩʪʽʡʢʽ ʨʦʩʣʠʥʠ, ʘʣʝ ʟʘʩʪʽʡ ʚʦʜʠ ʽ ʙʣʠʟʴʢʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʝ ʧʝʨʝʥʦʩʷʪʴ [4]. ʇʦʻʜʥʘʥʥʷ ʥʽʞʥʦ-ʨʦʞʝʚʦʛʦ Eremurus Ruiter 

'Sahara',  Eremurus Shelford 'Rosalind' ʽ ʜʝʢʦʨʘʪʠʚʥʦʾ ʮʠʙʫʣʽ (Allium giganteum) ʟ ʬʽʦʣʝʪʦʚʠʤ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʩʫʮʚʽʪʪʷ ʤʘʻ ʝʬʝʢʪʥʠʡ ʚʠʛʣʷʜ. ɸʣʝ ʩʘʜʠʪʠ ʾʭ ʢʨʘʱʝ ʧʦʨʫʯ ʟʽ ʩʪʘʙʽʣʴʥʦ 

ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʙʘʛʘʪʦʨʽʯʥʠʢʘʤʠ, ʪʘʢ ʷʢ ʽ Eremurus ̔  Allium ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ, ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ 

ʯʘʨʽʚʥʽʩʪʴ. ʄʦʞʣʠʚʝ ʥʝ ʪʨʘʜʠʮʽʡʥʝ ʧʦʻʜʥʘʥʥʷ Eremurus ʟ Rosa, ʧʨʦʪʝ ʱʦʙ ʜʦʩʷʛʪʠ 

ʦʜʥʦʯʘʩʥʦʛʦ ʢʚʽʪʫʚʘʥʥʷ ʨʦʩʣʠʥ ʥʝʦʙʭʽʜʥʦ ʚʠʙʠʨʘʪʠ ʧʽʟʥʴʦʮʚʽʪʫʯʽ ɽʨʝʤʫʨʫʩ (Eremurus 'Tap 

Dance' "Foxtail lily",Eremurus olgae, Eremurus bungei, Eremurus robustus) ʽ ʨʘʥʥʴʦʮʚʽʪʫʯʽ ʩʦʨʪʠ 

ʪʨʦʷʥʜ (Rosa rugosa 'Alba', Rosa gallica 'Officinalis' (ʐʝʚʘʣʴʩʴʢʘ ʪʨʦʷʥʜʘ), ʘʙʦ Rosa damascena 

'Ispahan') [3]. ʂʨʘʩʠʚʝ, ʢʦʥʪʨʘʩʪʥʝ ʧʦʻʜʥʘʥʥʷ ʷʩʢʨʘʚʦʛʦ ʤʘʣʠʥʦʚʦʛʦ ʧʝʥʩʪʝʤʦʥ (Penstemon 

barbatus 'Rondo') ʽ ʥʘʩʠʯʝʥʦʛʦ ʞʦʚʪʦʛʦ ɽʨʝʤʫʨʫʩ (Eremurus stenophyllus, Eremurus luteus, E. 

Highdown Hybrids óCitronellaô, E. Highdown Hybrids óSunsetô). ʎʽʢʘʚʝ ʧʦʻʜʥʘʥʥʷ ʥʘʩʠʯʝʥʦ-

ʙʣʘʢʠʪʥʦʛʦ ʜʝʣʴʬʽʥʽʫʤʘ (Delphinium 'Blue Lace', Delphinium 'Galahad', Delphinium 'Pacific 

Giants', Delphinium 'Blue Nile) ʽ ʧʝʨʩʠʢʦʚʦʛʦ ɽʨʝʤʫʨʫʩ (Eremurus Ĭ isabellinus 'Cleopatra, 

Eremurus 'Cleopatra'): ʩʭʦʞʽ ʩʫʮʚʽʪʪʷ, ʢʦʥʪʨʘʩʪʥʽ ʟʘ ʢʦʣʴʦʨʦʤ - ʥʝʟʚʠʯʥʦ ʽ ʥʘʜʟʚʠʯʘʡʥʦ 

ʝʬʝʢʪʥʦ. Eremurus ʥʝ ʚʪʨʘʪʷʪʴʩʷ ʥʽ ʚ ʦʜʥʽʡ ʢʦʤʧʦʟʠʮʽʾ, ʮʷ ʨʦʩʣʠʥʘ ʤʘʻ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ, ʤʘʻ  

ʚʫʟʴʢʝ ʣʠʩʪʷ, ʱʦ ʟʽʙʨʘʥʝ ʫ ʥʝʚʝʣʠʢʽ ʢʫʱʠʢʠ, ʽ ʜʦʚʛʝ ʩʫʮʚʽʪʪʷ, ʚ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʜʦ 150 ʢʚʽʪʦʢ 

[2]. ʂʨʝʤʦʚʦ-ʨʦʞʝʚʠʡ ʘʞʫʨʥʠʡ Eremurus Ruiter ʛʽʙʨʠʜ 'Roford', Eremurus Ruiter ʛʽʙʨʠʜ 

'Romance', E. Highdown Hybrids óLadyô ʽ ʯʦʨʥʠʣʴʥʠʡ ʽʨʠʩ (Iris chrysographes) ʛʘʨʤʦʥʽʡʥʦ 

ʧʦʻʜʥʫʶʪʴʩʷ ʫ ʢʚʽʪʥʠʢʘʭ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʠʮʶ ʫ ʚʠʩʦʪʽ, ʷʢʽ  ʤʘʶʪʴ ʧʦʜʽʙʥʽ ʚʠʤʦʛʠ ʜʦ 

ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ. Eremurus ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ, ʮʝ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʰʠʢʘʨʥʽ ʨʦʩʣʠʥʠ, 

ʻ ʩʝʨʝʜ ʥʠʭ ʚʠʜʠ - ʩʢʨʦʤʥʽʰʽ, ʥʘʧʨʠʢʣʘʜ ʝʨʝʤʫʨʫʩ ʛʨʝʙʽʥʯʘʩʪʠʡ (Eremurus comosus 'Ox Eye', 

E. Highdown Hybrids óHighdown Dwarfô, Eremurus Ruiter ʛʽʙʨʠʜ ' Obelisk') ʘʙʦ ʝʨʝʤʫʨʫʩ 

ʤʦʣʦʯʥʦʢʚʽʪʢʦʚʠʡ (Eremurus lactiflorus 'Foxtrot', Eremurus lactiflorus 'Cleopatra', Eremurus 

Shelford ʛʽʙʨʠʜ 'White Beauty') [4]. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʆʪʞʝ, ʩʘʜ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʩʦʨʪʘʤʠ ʽ ʛʽʙʨʠʜʘʤʠ ʨʦʩʣʠʥ ʤʦʞʝ ʙʫʪʠ ʧʨʠʚʘʙʣʠʚʠʤ, ʮʽʢʘʚʠʤ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʨʠʻʤʥʠʤ 

ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʥʘʜʘʶʯʠ ʾʤ ʤʦʞʣʠʚʽʩʪʴ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʪʘ ʢʨʘʩʦʶ 

ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ.  

ʈʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ ʫ ʢʚʽʪʥʠʢʘʭ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʪʨʠʤʮʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʧʨʠʚʝʨʪʘʥʥʶ ʨʽʟʥʠʭ ʚʠʜʽʚ ʢʦʤʘʭ ʪʘ ʧʪʘʭʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. 
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ʃʀʐɸʁʅʀʂʀ ʗʂ ɯʅɼʀʂɸʊʆʈʀ ʉʊɸʅʋ ʄɯʉʔʂʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

ɼʟʠʙʘ ɸʥʞʝʣʘ1, ʍʦʣʦʜʘʨ ʃʶʜʤʠʣʘ2, ʃʦʥʯʘʨ ɸʨʩʝʥʽʡ3 

1 ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ, 
2 ʚʯʠʪʝʣʴ ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʦʣʘ ˉ52 

3 ʫʯʝʥʴ 9 ʢʣʘʩʫ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʦʣʘ ˉ52 
1 ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

3 ʂʦʤʫʥʘʣʴʥʠʡ ʧʦʟʘʰʢʽʣʴʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çʂʠʾʚʩʴʢʘ ʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽè 
1 orhideya_oncydium@ukr.net  2no-reply@classroom.google.com  3 pupil17_eigb@school52.kiev.ua 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʣʠʰʘʡʥʠʢʽʚ ʷʢ 

ʚʘʞʣʠʚʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʽʥʜʠʢʘʪʦʨʫ ʯʠʩʪʦʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʟʜʘʪʥʽ 

ʘʢʫʤʫʣʶʚʘʪʠ ʪʘ ʫʪʨʠʤʫʚʘʪʠ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʚʘʞʢʽ ʤʝʪʘʣʠ ʪʘ ʭʽʤʽʯʥʽ 

ʟʘʙʨʫʜʥʶʚʘʯʽ.  ɺʦʥʠ ʻ ʩʚʦʻʨʽʜʥʠʤ ʙʽʦʣʦʛʽʯʥʠʤ "ʜʝʪʝʢʪʦʨʦʤ" ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʽʩʴʢʝ 

ʩʝʨʝʜʦʚʠʱʝ. ɰʭ ʧʨʠʩʫʪʥʽʩʪʴ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʫ ʉʦʣʦʤôʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤʽʩʪʘ ʂʠʻʚʘ ʥʘ ʪʨʴʦʭ 

ʧʘʨʢʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ. ʧʘʨʢ ʄʘʤʘʻʚʘ ʉʣʦʙʦʜʘ ʻ ʥʘʡʤʝʥʰ 

ʟʘʙʨʫʜʥʝʥʠʤ ʟʘ ʧʘʨʢ ɺʽʜʨʘʜʥʠʡ ʪʘ ʧʘʨʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʨʢʠ, ʤʽʩʪʦ, ʜʝʨʝʚʘ, Parmelia omphalodes, Lecanora  allophana.  

Abstract. The paper presents the results of research on the distribution of lichens as an 

important biological indicator of environmental cleanliness, which are able to accumulate and retain 

pollutants, such as heavy metals and chemical pollutants. They are a kind of biological "detector" of 

anthropogenic influence on the urban environment. Their presence indicates that there is a low level 

of pollution in three park areas in the Solomyan district of the city of Kyiv. and the air in Mamayeva 

Sloboda Park is the cleanest after Vidradny Park and the National Aviation University Park. 

Key words: parks, city, trees, Parmelia omphalodes, Lecanora allophana. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʝʢʦʣʦʛʽʯʥʽ ʧʠʪʘʥʥʷ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʘʢʪʫʘʣʴʥʠʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ. ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʣʠʰʘʡʥʠʢʠ ʚʠʷʚʣʷʶʪʴʩʷ ʦʩʦʙʣʠʚʦ ʮʽʢʘʚʠʤʠ ʪʘ 

ʚʘʞʣʠʚʠʤʠ ʙʽʦʽʥʜʠʢʘʪʦʨʘʤʠ. ɰʭʥʽ ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥ ʜʦʚʢʽʣʣʷ ʨʦʙʣʷʪʴ 

ʾʭ ʽʜʝʘʣʴʥʠʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʽʥʜʠʢʘʪʦʨʽʚ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʤʽʩʪʘ ʻ ʘʚʪʦʪʨʘʥʩʧʦʨʪ 

ʽ ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʃʠʰʘʡʥʠʢʠ ʯʫʡʥʦ ʨʝʘʛʫʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʽ ʩʢʣʘʜ ʩʫʙʩʪʨʘʪʫ, ʥʘ 

ʷʢʦʤʫ ʚʦʥʠ ʨʦʩʪʫʪʴ, ʥʘ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʽ ʩʢʣʘʜ ʧʦʚʽʪʨʷ. ɿ ʫʩʽʭ ʝʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ 

ʣʠʰʘʡʥʠʢʽʚ ʥʘʡʙʽʣʴʰʦʶ ʯʫʪʣʠʚʽʩʪʶ ʚʦʣʦʜʽʶʪʴ ʝʧʽʬʽʪʥʽ ʣʠʰʘʡʥʠʢʠ (ʘʙʦ ʝʧʽʬʽʪʠ), ʪʦʙʪʦ 

ʣʠʰʘʡʥʠʢʠ, ʱʦ ʨʦʩʪʫʪʴ ʥʘ ʢʦʨʽ. 
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ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʃʠʰʘʡʥʠʢʠ ʚʚʘʞʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʠʤʙʽʦʪʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ʛʨʠʙʘ ʽ ʚʦʜʦʨʦʩʪʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʠʱʠʭ ʨʦʩʣʠʥ ʣʠʰʘʡʥʠʢʠ ʥʝ ʤʘʶʪʴ 

ʢʦʨʝʥʽʚ ʽ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʾ ʢʫʪʠʢʫʣʠ. ʄʽʥʝʨʘʣʴʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʩʠʣʴʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʚʦʣʦʛʦʛʦ ʪʘ ʩʫʭʦʛʦ ʦʩʽʜʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʩʣʠʥ. ʂʨʽʤ ʪʦʛʦ, ʧʦʚʝʨʭʥʷ, ʩʪʨʫʢʪʫʨʘ ʪʘ ʰʦʨʩʪʢʽʩʪʴ 

ʣʠʰʘʡʥʠʢʘ ʧʦʣʝʛʰʫʶʪʴ ʧʝʨʝʭʦʧʣʝʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʯʘʩʪʠʥʦʢ (Sloof, 1993) [1]. 

ɼʠʤʠʪʨʦʚʘ ʃ. (2017), ʜʦʩʣʽʜʠʚʰʠ ʧʦʰʠʨʝʥʥʷ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʽ ʤʦʭʦʧʦʜʽʙʥʠʭ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʤ. ʂʠʻʚʘ ʥʘ 272 ʧʨʦʙʥʠʭ ʜʽʣʷʥʢʘʭ, ʚʠʷʚʠʣʘ 65 ʚʠʜʽʚ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ. ɺʦʥʘ 

ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʣʘ ʪʨʠ ʽʥʜʝʢʩʠ (ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʽʥʜʝʢʩ ʯʠʩʪʦʪʠ ʘʪʤʦʩʬʝʨʠ ʪʘ 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʽʥʜʝʢʩ ʯʠʩʪʦʪʠ ʘʪʤʦʩʬʝʨʠ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʦʢʨʝʤʦ ʜʣʷ ʣʠʰʘʡʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʚʩʽʭ ʝʧʽʬʽʪʥʠʭ ʚʠʜʽʚ. ɺʩʴʦʛʦ ʢʽʣʴʢʽʩʥʦ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʝʚ'ʷʪʴ ʽʥʜʝʢʩʽʚ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʂʠʻʚʽ ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʟʦʥʠ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʜʠ-ʽʥʜʠʢʘʪʦʨʠ ʮʠʭ ʟʦʥ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [2]. 

ʄʠʭʘʡʣʦʚ A. (2020) ʦʮʽʥʶʚʘʚ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʟʜʦʨʦʚ'ʷ ʝʢʦʩʠʩʪʝʤʠ 

ʤʝʪʦʜʦʤ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʚʠʷʚʣʝʥʥʷ ʚʠʜʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ ʣʠʰʘʡʥʠʢʽʚ ʽ 

ʦʮʽʥʢʫ ʨʝʘʢʮʽʾ ʮʠʭ ʚʠʜʽʚ ʥʘ ʨʽʟʥʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ (ʩʚʠʥʝʮʴ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ) [3]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʣʠʰʘʡʥʠʢʽʚ ʷʢ ʽʥʜʠʢʘʪʦʨʫ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʉʦʣʦʤ'ʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤ. ʂʠʻʚʘ ʫ ʪʨʴʦʭ ʧʘʨʢʘʭ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʚʯʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ, ʚʩʪʘʥʦʚʠʪʠ ʚʠʜʦʚʠʡ 

ʩʢʣʘʜ ʣʠʰʘʡʥʠʢʽʚ ʷʢ ʽʥʜʠʢʘʪʦʨ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʪʨʴʦʭ ʧʘʨʢʘʭ ʤʽʩʪʘ ʂʠʻʚʘ, ʜʦʩʣʽʜʠʪʠ 

ʧʦʰʠʨʝʥʥʷ, ʧʦʢʨʠʪʪʷ ʪʘ ʚʽʪʘʣʴʥʽʩʪʴ ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʝʨʝʚ ʥʘʩʘʜʞʝʥʴ ʪʨʴʦʭ ʧʘʨʢʽʚ 

ʤ. ʂʠʻʚʘ.   

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʜʠ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʪʨʴʦʭ ʧʘʨʢʽʚ 

ʉʦʣʦʤôʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ  ʤ. ʂʠʻʚʘ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʰʠʨʝʥʥʷ, ʧʦʢʨʠʪʪʷ ʪʘ ʚʽʪʘʣʴʥʽʩʪʴ ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʨʽʟʥʠʭ 

ʚʠʜʘʭ ʜʝʨʝʚ ʥʘʩʘʜʞʝʥʴ ʪʨʴʦʭ ʧʘʨʢʽʚ ʉʦʣʦʤôʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ  ʤ. ʂʠʻʚʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʃʠʰʘʡʥʠʢʠ ʻ ʩʚʦʻʨʽʜʥʦʶ ʛʨʫʧʦʶ ʢʦʤʧʣʝʢʩʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʪʽʣʦ ʷʢʠʭ ʟʘʚʞʜʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ï ʛʨʠʙʘ ʽ ʚʦʜʦʨʦʩʪʽ. ɺ ʦʩʥʦʚʽ ʙʽʦʣʦʛʽʾ 

ʣʠʰʘʡʥʠʢʽʚ ʣʝʞʠʪʴ ʷʚʠʱʝ ʩʠʤʙʽʦʟʫ ï ʩʧʽʚʞʠʪʪʷ ʜʚʦʭ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʆʩʥʦʚʥʫ ʤʘʩʫ ʚ ʩʣʘʥʽ 

ʣʠʰʘʡʥʠʢʫ ʩʪʘʥʦʚʠʪʴ ʛʨʠʙ, ʷʢʠʡ ʩʚʦʾʤʠ ʛʽʬʘʤʠ ʱʽʣʴʥʦ ʧʝʨʝʧʣʽʪʘʻ ʢʣʽʪʠʥʠ ʚʦʜʦʨʦʩʪʽ. 

ɺʦʜʦʨʦʩʪʽ ï ʘʚʪʦʪʨʦʬʥʽ ʨʦʩʣʠʥʠ, ʱʦ ʤʽʩʪʷʪʴ ʭʣʦʨʦʬʽʣ ʘ, ʦʪʞʝ, ʟʜʘʪʥʽ ʩʪʚʦʨʶʚʘʪʠ 

ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʠʤʠ ʛʨʠʙ. ɻʨʠʙ ʥʝʟʜʘʪʥʠʡ ʬʦʪʦ ʩʠʥʪʝʟʫʚʘʪʠ, ʘʣʝ ʚʦʣʦʜʽʻ 

ʟʜʘʪʥʽʩʪʶ ʜʦʙʫʚʘʪʠ ʚʦʜʫ ʽ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʠʤʠ ʚʦʜʦʨʽʩʪʴ. 

ʉʣʘʥʽ ʣʠʰʘʡʥʠʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʥʘʢʠʧʠ ʣʠʰʘʡʥʠʢʠ, ʣʠʩʪʫʚʘʪʽ, ʢʫʱʠʩʪʽ.  

ʉʣʘʥʴ ʥʘʢʠʧʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʤʘʩ ʚʠʛʣʷʜ ʪʦʥʢʦʾ, ʛʣʘʜʢʦʾ ʘʙʦ ʟʝʨʥʠʩʪʦʾ, ʛʦʨʙʫʚʘʪʦʾ 

ʧʨʦʰʠʪʦʾ ʢʦʨʦʯʢʠ, ʷʢʘ ʱʽʣʴʥʦ ʟʨʦʩʪʘʻʪʴʩʷ ʟ ʩʫʙʩʪʨʘʪʦʤ (ˇʨʫʥʪʦʤ, ʢʘʤʽʥʥʷʤ, ʢʦʨʦʶ ʜʝʨʝʚ)  
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ʉʣʘʥʴ ʣʠʩʪʫʚʘʪʠʭ ʣʠʰʘʡʥʠʢʽʚ ʤʘʩ ʚʠʛʣʷʜ ʜʨʽʙʥʠʭ ʣʫʩʦʯʦʢ ʘʙʦ ʯʘʩʪʽʰʝ 

ʨʦʟʝʪʢʦʧʦʜʽʙʥʠʭ ʧʣʘʩʪʠʥʦʢ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʦʟʧʨʦʩʪʝʨʪʠʭ ʥʘ ʩʫʙʩʪʨʘʪʽ; ʢʨʘʾ ʧʣʘʩʪʠʥʦʢ ʯʘʩʪʦ 

ʨʦʟʩʽʯʝʥʽ ʥʘ ʣʘʧʘʩʪʽ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ ʽ ʬʦʨʤʠ. 

ʉʣʘʥʴ ʢʫʱʠʩʪʠʭ ʣʠʰʘʡʥʠʢʽʚ ʤʘʻ ʚʠʛʣʷʜ ʪʦʥʢʠʭ ʥʠʪʦʢ ʘʙʦ ʙʽʣʴʰ ʪʦʚʩʪʠʭ ʨʦʟʛʘʣʫʞʝʥʠʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʩʪʝʙʝʣʝʮʴ, ʱʦ ʬʦʨʤʫʶʪʴ ʢʫʱʠʢ; ʽʥʦʜʽ ʩʣʘʥʴ ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ ʨʦʟʛʘʣʫʞʝʥʠʭ 

ʜʦʩʠʪʴ ʤ'ʷʢʠʭ, ʩʧʣʦʱʝʥʠʭ ʘʙʦ ʞʦʣʦʙʯʘʩʪʦ ʟʛʦʨʥʫʪʠʭ ʩʪʨʽʯʦʢ.  

Physcia Adscendens (ʬʽʩʮʽʷ ʚʠʩʭʽʜʥʘ). ʃʠʰʘʡʥʠʢ ʣʠʩʪʫʚʘʪʠʡ, ʨʦʟʩʽʯʝʥʦ ʣʦʧʘʪʥʠʡ 

ʨʠʟʦʽʜʘʣʴʥʠʡ. ʅʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ Physciaceae (ʌʽʩʮʠʻʚʽ). Xanthoria parietina  (ʢʩʘʥʪʦʨʽʷ 

ʥʘʩʪʽʥʥʘ) ʮʝ ʣʠʩʪʷʥʠʡ ʣʠʰʘʡʥʠʢ ʟ ʨʦʜʠʥʠ Teloschistaceae. ʁʦʛʦ ʤʦʞʥʘ ʟʥʘʡʪʠ ʙʽʣʷ ʙʝʨʝʛʘ ʥʘ 

ʩʢʝʣʷʭ ʘʙʦ ʩʪʽʥʘʭ (ʟʚʽʜʩʠ ʝʧʽʪʝʪ parietina, ʱʦ ʦʟʥʘʯʘʻ çʥʘ ʩʪʽʥʘʭè), ʘ ʪʘʢʦʞ ʥʘ ʚʥʫʪʨʽʰʥʽʭ 

ʩʢʝʣʷʭ, ʩʪʽʥʘʭ ʘʙʦ ʢʦʨʽ ʜʝʨʝʚ. Parmelia omphalodes (ʧʘʨʤʝʣʽʷ ʦʤʬʘʣʦʜʽʾ) ʚʠʜ ʣʠʩʪʷʥʠʭ 

ʣʠʰʘʡʥʠʢʽʚ ʨʦʜʠʥʠ Parmeliaceae.  

ʃʠʰʘʡʥʠʢ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ, ʙʫʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʚ ɸʟʽʾ, ɸʬʨʠʮʽ, ɭʚʨʦʧʽ, ʇʽʚʥʽʯʥʽʡ ʽ 

ʇʽʚʜʝʥʥʽʡ ɸʤʝʨʠʮʽ. ʄʦʨʬʦʣʦʛʽʯʥʦ ʧʦʜʽʙʥʽ, ʘʣʝ ʛʝʥʝʪʠʯʥʦ ʚʽʜʤʽʥʥʽ ʚʠʜʠ ʚʢʣʶʯʘʶʪʴ Parmelia 

discordans ʽ P. pinnatifida. Lecanora allophana (ʣʝʢʘʥʦʨʘ ʨʽʟʥʦʤʘʥʽʪʥʘ) ʚʠʜ ʢʽʨʢʦʚʠʭ 

ʣʠʰʘʡʥʠʢʽʚ ʨʦʜʠʥʠ Lecanoraceae. ɺʽʥ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʧʦʤʽʨʥʠʭ ʨʝʛʽʦʥʘʭ ʧʽʚʥʽʯʥʦʾ ʧʽʚʢʫʣʽ, 

ʚʢʣʶʯʘʶʯʠ ɸʟʽʶ, ɭʚʨʦʧʫ ʪʘ ʇʽʚʥʽʯʥʫ ɸʤʝʨʠʢʫ. 

ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʣʠʰʘʡʥʠʢʽʚ ʫ ʧʘʨʢʘʭ ʄʘʤʘʻʚʦʾ 

ʉʣʦʙʦʜʠ, ɺʽʜʨʘʜʥʦʤʫ, ʪʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʇʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʫ ʪʨʴʦʭ 

ʧʘʨʢʘʭ ʥʘ ʩʪʦʚʙʫʨʘʭ ʜʝʚôʷʪʠ ʚʠʜʽʚ ʜʝʨʝʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʯʦʪʠʨʠ ʚʠʜʠ ʣʠʰʘʡʥʠʢʽʚ (ʪʘʙʣ. 1). 

ʄʝʪʦʜ ʩʽʪʦʢ-ʢʚʘʜʨʘʪʽʚ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʢʦʨʽ ʜʝʨʝʚ. ʋ ʧʘʨʢʫ ʄʘʤʘʻʚʦʾ ʉʣʦʙʦʜʠ ʥʘ ʢʣʝʥʽ ʮʫʢʨʠʩʪʦʤʫ ʧʨʦʝʢʪʥʝ ʧʦʢʨʠʪʪʷ 

ʣʠʰʘʡʥʠʢʘ (Lecanora  allophana) ʩʪʘʥʦʚʠʪʴ 39%. ʅʘ ʛʽʨʢʦʢʘʰʪʘʥʽ ʟʚʠʯʘʡʥʦʤʫ- 33%, ʥʘ ʢʣʝʥʽ 

ʛʦʩʪʨʦʣʠʩʪʦʤʫ (1) - 15% (Parmelia omphalodes), ʽ ʥʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʦʤʫ (2) - 54%. 

ʋ ʧʘʨʢʫ ɺʽʜʨʘʜʥʦʤʫ ʥʘ ʚʝʨʙʽ ʙʽʣʽʡ ʧʨʦʝʢʪʥʝ ʧʦʢʨʠʪʪʷ ʣʠʰʘʡʥʠʢʘ ʩʪʘʥʦʚʠʪʴ 17% 

(Parmelia omphalodes), ʥʘ ʜʫʙʽ ʯʝʨʚʦʥʦʤʫ - 42%, ʥʘ ʛʨʫʰʽ ʟʚʠʯʘʡʥʽʡ - 8%, ʽ ʥʘ ʢʘʣʠʥʽ ʟʚʠʯʘʡʥʽʡ 

ʣʠʰʘʡʥʠʢ (Xanthoria parietina) - 21%. 

ʋ ʧʘʨʢʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʷʩʝʥʽ ʟʚʠʯʘʡʥʦʤʫ ʧʨʦʝʢʪʥʝ 

ʧʦʢʨʠʪʪʷ ʣʠʰʘʡʥʠʢʘ ʩʪʘʥʦʚʠʪʴ 29%, ʥʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʠʡ ʣʠʰʘʡʥʠʢ (Physcia Adscendens) (1) 

- 8%, ʥʘ ʚôʷʟʽ ʰʦʨʩʪʢʦʤʫ - 13%, ʽ ʥʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʦʤʫ (2) - 55% (Lecanora  allophana). 
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ʊʘʙʣʠʮʷ 1 - ɺʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʧʦʢʨʠʪʪʷ ʪʘ ʚʽʪʘʣʴʥʽʩʪʴ ʣʠʰʘʡʥʠʢʽʚ ʫ ʧʘʨʢʘʭ 

 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ɼʦʜʘʪʢʦʚʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʩʽʪʦʢ-ʢʚʘʜʨʘʪʽʚ, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʟʫʘʣʴʥʫ 

ʦʮʽʥʢʫ ʧʦʢʨʠʪʪʷ ʣʠʰʘʡʥʠʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʣʴʥʦʾ ʰʢʘʣʠ ɹʨʘʫʥ-ɹʣʘʥʢʝ. 

ʋ ʧʘʨʢʫ ʄʘʤʘʻʚʦʾ ʉʣʦʙʦʜʠ ʥʘ ʢʣʝʥʽ ʮʫʢʨʠʩʪʦʤʫ ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʧʦʢʨʠʪʪʷ 

ʣʠʰʘʡʥʠʢʘʤʠ ʩʢʣʘʣʘ 3 ʙʘʣʠ (25-50%), ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʝʨʝʜʥʻ ʧʦʢʨʠʪʪʷ. ʅʘ ʛʽʨʢʦʢʘʰʪʘʥʽ 

ʟʚʠʯʘʡʥʦʤʫ ʪʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʦʤʫ (1) ʪʘʢʦʞ ʙʫʣʦ ʦʮʽʥʝʥʦ ʷʢ 2 ʙʘʣʠ (ʤʝʥʰʝ 25%), ʚʢʘʟʫʶʯʠ 

ʥʘ ʥʝʚʝʣʠʢʝ ʧʦʢʨʠʪʪʷ. ɸ ʥʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʦʤʫ (2) ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʦʚʠʪʴ 4 ʙʘʣʠ (50-

75%), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʝʣʠʢʝ ʧʦʢʨʠʪʪʷ ʣʠʰʘʡʥʠʢʽʚ. 

ʋ ʧʘʨʢʫ ɺʽʜʨʘʜʥʦʤʫ ʥʘ ʚʝʨʙʽ ʙʽʣʽʡ ʣʠʰʘʡʥʠʢʠ ʤʘʣʠ ʧʦʢʨʠʪʪʷ ʟʘ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ï 

2 ʙʘʣʠ (ʤʝʥʰʝ 25%),  ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʦʛʦ ʧʦʢʨʠʪʪʷ. ʅʘ ʜʫʙʽ ʯʝʨʚʦʥʦʤʫ ʪʘ 

ʛʨʫʰʽ ʟʚʠʯʘʡʥʽʡ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ 1 ʙʘʣ, ʧʦʢʘʟʫʶʯʠ ʤʽʥʽʤʘʣʴʥʝ ʧʦʢʨʠʪʪʷ, ʪʦʜʽ ʷʢ ʥʘ ʢʘʣʠʥʽ 

ʟʚʠʯʘʡʥʽʡ ʦʮʽʥʢʘ ʩʪʘʥʦʚʠʪʴ 2 ʙʘʣʠ, ʚʢʘʟʫʶʯʠ ʥʘ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʧʦʢʨʠʪʪʷ ʣʠʰʘʡʥʠʢʘʤʠ. 

ʋ ʧʘʨʢʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʷʩʝʥʽ ʟʚʠʯʘʡʥʦʤʫ ʪʘ ʚôʷʟʽ 

ʰʦʨʩʪʢʦʤʫ ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʦʚʠʪʴ 2 ʙʘʣʠ, ʧʦʢʘʟʫʶʯʠ ʧʦʤʽʨʥʝ ʧʦʢʨʠʪʪʷ. ʅʘ ʢʣʝʥʽ 

ʛʦʩʪʨʦʣʠʩʪʠʡ (1) ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʦʚʠʪʴ 1 ʙʘʣ, ʚʢʘʟʫʶʯʠ ʥʘ ʤʽʥʽʤʘʣʴʥʝ ʧʦʢʨʠʪʪʷ, ʪʦʜʽ ʷʢ 

ʥʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʠʡ (2), ʦʮʽʥʢʘ ʩʪʘʥʦʚʠʪʴ 4 ʙʘʣʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʝ ʧʦʢʨʠʪʪʷ.  

ʑʦʜʦ ʰʢʘʣʠ ʚʽʪʘʣʴʥʦʩʪʽ ʣʠʰʘʡʥʠʢʽʚ, ʚ ʧʘʨʢʫ ʄʘʤʘʻʚʦʾ ʉʣʦʙʦʜʠ ʥʘ ʢʣʝʥʽ ʮʫʢʨʠʩʪʦʤʫ 

(Lecanora  allophana) ʚʢʘʟʫʻ ʥʘ ʜʦʙʨʫ ʚʽʪʘʣʽʪʝʪʥʽʩʪʴ, ʣʠʰʘʡʥʠʢ ʤʘʻ ʧʦʤʽʨʥʠʡ ʢʦʣʽʨ ʽ ʨʦʟʤʽʨ, 

ʂʽʣʴʢʽʩʪʴ 

ʚʠʜʽʚ 

ʣʠʰʘʡʥʠʢʽʚ 

ʅʘʟʚʘ ʚʠʜʽʚ ɺʽʟʫʘʣʴʥʘ 

ʦʮʽʥʢʘ, ʙʘʣ 

ɺʽʪʘʣʴʥʽʩʪʴ ɺʠʜ ʜʝʨʝʚ 

ʇʘʨʢ ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

4 Lecanora  allophana 

Physcia Adscendens 

Xanthoria parietina 

Parmelia omphalodes 

3 

2 

2 

4 

ʇʦʤʽʨʥʘ 

ʇʦʛʘʥʘ 

ɼʦʙʨʘ 

ɼʦʙʨʘ 

ʗʩʝʥ ʟʚʠʯʘʡʥʠʡ 

ʂʣʝʥ  ʛʦʩʪʨʦʣʠʩʪʠʡ (1) 

ʂʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ (2) 

ɺôʷʟ ʰʦʨʩʪʢʠʡ 

ʇʘʨʢ ʄʘʤʘʻʚʘ ʉʣʦʙʦʜʘ 

2 Parmelia omphalodes  

Lecanora  allophana 

3 

3 

2 

4 

ɺʽʜʤʽʥʥʘ 

ʇʦʤʽʨʥʘ 

ɺʽʜʤʽʥʥʘ 

ɼʦʙʨʘ 

ʂʣʝʥ ʮʫʢʨʠʩʪʠʡ 

ɻʽʨʢʦʢʘʰʪʘʥ ʟʚʠʯʘʡʥʠʡ 

ʂʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ (1) 

ʂʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ (2) 

ʇʘʨʢ ɺʽʜʨʘʜʥʠʡ 

2 Parmelia omphalodes 

Xanthoria parietina 

2 

1 

1 

2 

ɺʽʜʤʽʥʥʘ 

ʇʦʤʽʨʥʘ 

ʇʦʛʘʥʘ 

ɼʦʙʨʘ 

ɺʝʨʙʘ ʙʽʣʘ 

ɼʫʙ ʯʝʨʚʦʥʠʡ 

ɻʨʫʰʘ ʟʚʠʯʘʡʥʘ 

ʂʘʣʠʥʘ ʟʚʠʯʘʡʥʘ 
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ʘʣʝ ʚʩʝ ʱʝ ʟʜʦʨʦʚʽ. ʅʘ ʛʽʨʢʦʢʘʰʪʘʥʽ ʟʚʠʯʘʡʥʦʤʫ (Parmelia omphalodes) ï ʚʽʪʘʣʴʥʽʩʪʴ ʧʦʤʽʨʥʘ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʣʠʰʘʡʥʠʢ ʷʢʠʡ ʤʘʻ ʪʴʤʷʥʠʡ ʢʦʣʽʨ ʽ ʨʦʟʤʽʨ, ʘʣʝ ʚʩʝ ʱʝ ʧʨʠʩʫʪʥʽʡ. ʅʘ ʢʣʝʥʽ 

ʛʦʩʪʨʦʣʠʩʪʦʤʫ (1) (Parmelia omphalodes ʤʘʻ ʷʩʢʨʘʚʠʡ ʢʦʣʽʨ, ʟʜʦʨʦʚʠʡ ʚʠʛʣʷʜ ʽ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʽ 

ʩʪʨʫʢʪʫʨʠ) ï ʚʽʜʤʽʥʥʘ ʚʽʪʘʣʴʥʽʩʪʴ. ʅʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʦʤʫ (2) (Lecanora  allophana) ï ʜʦʙʨʫ. 

ʋ ʧʘʨʢʫ ɺʽʜʨʘʜʥʦʤʫ ʥʘ ʚʝʨʙʽ ʙʽʣʽʡ (Parmelia omphalodes) ʤʘʻ ʚʽʜʤʽʥʥʫ ʚʽʪʘʣʴʥʽʩʪʴ. ʅʘ 

ʜʫʙʽ ʯʝʨʚʦʥʦʤʫ ï ʚʽʪʘʣʴʥʽʩʪʴ ʧʦʤʽʨʥʘ (Parmelia omphalodes ʤʘʻ ʪʴʤʷʥʠʡ ʢʦʣʽʨ ʽ ʨʦʟʤʽʨ), ʥʘ 

ʛʨʫʰʽ ʟʚʠʯʘʡʥʽʡ  ï (Parmelia omphalodes ʤʘʻ ʙʣʽʜʠʡ ʢʦʣʽʨ, ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʽ ʧʦʰʢʦʜʞʝʥʥʷ), 

ʚʽʪʘʣʴʥʽʩʪʴ  ʧʦʛʘʥʘ, ʘ ʥʘ ʢʘʣʠʥʽ ʟʚʠʯʘʡʥʽʡ (Parmelia omphalodes) ï ʜʦʙʨʘ. 

ʋ ʧʘʨʢʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘ ʷʩʝʥʽ ʟʚʠʯʘʡʥʦʤʫ (Xanthoria 

parietina) ï ʧʦʤʽʨʥʫ, ʥʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʠʡ (1) (Physcia Adscendens ʤʘʻ ʙʣʽʜʠʡ ʢʦʣʽʨ, ʥʝʚʝʣʠʢʽ 

ʨʦʟʤʽʨʠ ʽ ʧʦʰʢʦʜʞʝʥʽ) ʚʽʪʘʣʴʥʽʩʪʴ ʧʦʛʘʥʘ, ʥʘ ʚôʷʟʽ ʰʦʨʩʪʢʦʤʫ (Parmelia omphalodes ʤʘʻ 

ʧʦʤʽʨʥʠʡ ʢʦʣʽʨ ʽ ʨʦʟʤʽʨ, ʘʣʝ ʚʩʝ ʱʝ ʟʜʦʨʦʚʠʡ)ï ʜʦʙʨʫ ʚʽʪʘʣʴʥʽʩʪʴ, ʽ ʥʘ ʢʣʝʥʽ ʛʦʩʪʨʦʣʠʩʪʠʡ (2) 

(Lecanora  allophana) ï ʜʦʙʨʫ  (ʪʘʙʣ. 3.3). 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʋ ʪʨʴʦʭ ʧʘʨʢʘʭ ʤʽʩʪʘ 

ʂʠʻʚʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʯʦʪʠʨʠ ʚʠʜʠ ʣʠʰʘʡʥʠʢʽʚ (Lecanora  allophana, Parmelia omphalodes, 

Physcia Adscendens, Xanthoria parietina ). 

Parmelia omphalodes ʥʘʡʢʨʘʱʝ ʨʦʟʚʠʚʘʣʘʩʷ ʫ ʪʨʴʦʭ ʧʘʨʢʘʭ, ʟʜʦʙʫʚʘʶʯʠ ʥʘʡʚʠʱʫ 

ʚʽʟʫʘʣʴʥʫ ʦʮʽʥʢʫ (4) ʫ ʧʘʨʢʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʋ ʧʘʨʢʫ ʄʘʤʘʻʚʦʾ 

ʉʣʦʙʦʜʠ Parmelia omphalodes ʽ Lecanora  allophana ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫ ʚʽʪʘʣʴʥʽʩʪʴ, ʟʜʦʙʫʚʘʶʯʠ 

ʚʽʜʤʽʥʥʽ ʪʘ ʧʦʤʽʨʥʽ ʚʽʟʫʘʣʴʥʽ ʦʮʽʥʢʠ ʥʘ ʢʣʝʥʽ ʮʫʢʨʠʩʪʦʤʫ ʪʘ ʛʽʨʢʦʢʘʰʪʘʥʽ ʟʚʠʯʘʡʥʦʤʫ. 

ʅʘʡʥʠʞʯʽ ʚʽʟʫʘʣʴʥʽ ʦʮʽʥʢʠ (1 ʪʘ 2 ʙʘʣʠ) Parmelia omphalodes ʦʪʨʠʤʘʣʘ ʫ ʧʘʨʢʫ ɺʽʜʨʘʜʥʠʡ ʥʘ 

ʚʝʨʙʽ ʙʽʣʽʡ ʪʘ ʜʫʙʽ ʯʝʨʚʦʥʦʤʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʘʨʢ ʄʘʤʘʻʚʦʾ ʉʣʦʙʦʜʠ 

ʚʠʛʣʷʜʘʻ ʷʢ ʥʘʡʤʝʥʰ ʟʘʙʨʫʜʥʝʥʝ ʤʽʩʮʝ ʟ ʚʽʟʫʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʧʦʢʨʠʪʪʷ ʣʠʰʘʡʥʠʢʽʚ ʚʽʜ 2 ʜʦ 4. 

ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʮʴʦʤʫ ʧʘʨʢʫ ʚʽʪʘʣʴʥʽʩʪʴ ʣʠʰʘʡʥʠʢʽʚ Parmelia omphalodes ʽ Lecanora 

allophana ʻ ʜʦʙʨʦʶ ʪʘ ʚʽʜʤʽʥʥʦʶ. 
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ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ  

ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 
 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʦʧʠʩʘʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ ʪʘ ʧʨʠʜʽʣʝʥʘ ʫʚʘʛʘ 

ʩʧʝʮʠʬʽʮʽ ʤʽʢʦʨʠʟʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʯʠʩʪʠʭ ʛʨʠʙʥʠʭ ʢʫʣʴʪʫʨ 

ʪʘ ʚʽʜʟʥʘʯʝʥʦ ʨʦʣʴ ʤʽʢʦʨʠʟʠ ʚ ʟʘʭʠʩʪʽ ʨʦʩʣʠʥ ʧʨʦʪʠ ʧʘʪʦʛʝʥʽʚ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ  

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʤʽʢʦʨʠʟʦʚʘʥʦʛʦ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʛʘʨʠʟʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ,  ʤʽʢʦʨʠʟʘ, ʤʽʮʝʣʽʡ, ʩʠʤʙʽʦʟ, ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ. 

Abstract. The paper describes the properties of mycorrhizal fungi and pays attention to the 

specifics of the mycorrhizal structure. Examples of cultivation of pure mushroom cultures are given 

and the role of mycorrhiza in plant protection against pathogens and adverse environmental factors 

and the peculiarities of growth and development of mycorrhizal planting material are noted. 

Keywords: agarized medium, mycorrhiza, mycelium, symbiosis, pure cultures. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʥʘʜ 90% ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ ʫ ʧʽʜʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʤʽʢʦʨʠʟʥʠʤʠ ʛʨʠʙʘʤʠ, ʱʦ ʤʘʶʪʴ ʧʨʷʤʠʡ ʜʦʩʪʫʧ ʜʦ ʘʩʠʤʽʣʷʥʪʽʚ ʩʚʦʾʭ ʨʦʩʣʠʥ-

ʛʦʩʧʦʜʘʨʽʚ ʪʘ ʩʣʫʞʘʪʴ ʜʣʷ ʥʠʭ ʥʦʩʽʷʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [1ï7].  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʤʙʽʦʪʠʯʥʠʭ ʟʚóʷʟʢʽʚ 

ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʪʘ ʤʽʢʦʨʠʟʥʠʤʠ ʛʨʠʙʘʤʠ ʧʨʦʚʦʜʷʪʴʩʷ ʚʯʝʥʠʤʠ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ,  ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʫ ʇʦʣʴʱʽ [2-5] ʽ ʋʢʨʘʾʥʽ [6ï8]. 

ʉʽʨʝʥʢʦ ʪʘ ʽʥ. ʚʽʜʟʥʘʯʘʣʠ ʙʽʣʴʰʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʽʢʦʨʠʟʠ ʥʘ ʢʦʨʝʥʷʭ ʩʽʷʥʮʽʚ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ, ʟʘ ʪʠʧʦʤ ʯʦʭʣʠʢʽʚ (ʯʦʪʠʨʠ ʜʦ ʜʚʦʭ), 

ʪʦʚʱʠʥʦʶ ʤʽʢʦʨʠʟʥʦʛʦ ʰʘʨʫ ʪʘ ʛʣʠʙʠʥʦʶ ʧʨʦʥʠʢʥʝʥʥʷ ʤʽʢʦʨʠʟʠ ʚ ʪʢʘʥʠʥʠ ʢʦʨʝʥʽʚ [6]. 

ʋʛʘʨʦʚ ʪʘ ʽʥ. ʟʘʩʚʽʜʯʠʣʠ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ Suillus luteus ʪʘ Amanita muscaria 

ʥʘ ʟʙʝʨʝʞʝʥʽʩʪʴ ʩʽʷʥʮʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʚʠʩʘʜʞʝʥʠʭ ʥʘ ʟʛʘʨʠʱʽ  ʧʽʩʣʷ  ʚʝʨʭʦʚʦʾ  ʧʦʞʝʞʽ  40-

ʨʽʯʥʦʛʦ  ʩʦʩʥʦʚʦʛʦ  ʜʝʨʝʚʦʩʪʘʥʫ [7]. ʂ. ɼʘʚʠʜʝʥʢʦ ʪʘ ʽʥ. ʜʦʩʣʽʜʠʣʠ ʨʘʥʥʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ 

ʚʝʨʭʦʚʦʾ ʧʦʞʝʞʽ ʥʘ ʫʛʨʫʧʫʚʘʥʥʷ ʛʨʠʙʽʚ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ [8]. 

ʊʘʢʦʞ ʚ ʣʽʪʝʨʘʪʫʨʽ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʱʦ ʩʽʷʥʮʽ ʤ̔ ʢʦʨʠʟʦʚʘʥʽ S. citrinum ʤʘʶʪʴ ʙʽʣʴʰʫ 

ʰʚʠʜʢʽʩʪʴ ʘʩʠʤʽʣʷʮʽʾ, ʚʠʱʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʛʽʥ/ʢʦʨʽʥʴ ʽ ʥʠʞʯʫ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʘʛʦʥʽʚ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʤʽʢʦʨʠʟʦʚʘʥʠʤʠ [9]. ɺʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ ʻ ʟʜʘʪʥʽʩʪʴ 

ʧʨʦʜʫʢʫʚʘʪʠ ʨʝʯʦʚʠʥʠ ʩʪʝʨʦʾʜʥʦʾ ʧʨʠʨʦʜʠ, ʷʢʽ  ʻ ʧʨʠʨʦʜʥʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 
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ʛʨʠʙʽʚ,  ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʩʧʦʣʫʢʠ ʪʘ ʘʫʢʩʠʥʠ, ʘ ʪʘʢʦʞ  ʧʨʦʷʚʣʷʪʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʙʦ 

ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ [2, 10]. ɿʜʘʪʥʽʩʪʴ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ ʜʦ ʧʦʛʣʠʥʘʥʥʷ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

ʜʘ̒ ʟʤʦʛʫ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʾʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ʽ ʧʦʰʢʦʜʞʝʥʠʭ ˇʨʫʥʪʘʭ), ʚʦʥʠ 

ʫʪʚʦʨʶʶʪʴ ʚ ʛʨʫʥʪʽ ʟʘʭʠʩʥʠʡ ʙʘʨôʻʨ ʤʽʞ ʢʦʨʝʥʷʤʠ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ ʽ ʪʦʢʩʠʯʥʠʤʠ ʤʝʪʘʣʘʤʠ 

[11]. ʅʘ ʜʫʤʢʫ ʚʯʝʥʠʭ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʛʨʘʜʦʚʘʥʠʭ ʽ ʧʦʰʢʦʜʞʝʥʠʭ ʧʦʞʝʞʘʤʠ ˇʨʫʥʪʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ  ʨʦʜʶʯʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʟʙʘʛʘʯʫʚʘʪʠ ʤʽʢʨʦʬʣʦʨʫ ˇʨʫʥʪʫ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʚ 

ʥʴʦʛʦ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ [5].  

ʐʪʫʯʥʘ ʽʥʦʢʫʣʷʮʽʷ ʩʽʷʥʮʽʚ ʩʦʩʥʠ ʧʦʢʘʟʘʣʘ, ʱʦ ʤʽʢʦʨʠʟʘ ʤʦʞʝ ʷʢ ʧʦʟʠʪʠʚʥʦ [6] ʪʘʢ ʽ 

ʥʝʛʘʪʠʚʥʦ [12] ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʩʪ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʙʫʪʠ ʥʝʡʪʨʘʣʴʥʦʶ 

[13].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ 

ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ ʜʣʷ ʤʽʢʦʨʠʟʘʮʽʾ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʪʨʠʤʘʥʥʷ ʤʽʮʝʣʽʶ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʤʽʢʦʨʠʟʘʮʽʾ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʻ ʜʫʞʝ 

ʪʨʫʜʦʤʽʩʪʢʠʤ ʽ ʥʝ ʟʘʚʞʜʠ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʧʨʦʮʝʩʦʤ (ʨʠʩ. 1), ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʨʠʙʘ, ʚʽʢʦʚʦʛʦ ʪʘ ʬʝʥʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʣʦʜʦʚʠʭ ʪʽʣ, ʝʢʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʽʥʰʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ.  

 

ʈʠʩʫʥʦʢ 1 ï ɺʠʨʦʱʫʚʘʥʥʷ  ʤʽʮʝʣʽʶ ʤʽʢʦʨʠʟʥʦʛʦ ʛʨʠʙʘ ʟ ʨʦʜʫ Tuber melanosporum ʚ ʫʤʦʚʘʭ in vitro 

Figure 1 ï Cultivation of the mycelium of mycorrhizal fungus from the genus Tuber melanosporum in vitro  

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ  

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʘʨʠʭ ʤʝʪʦʜʽʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʤʽʢʦʨʠʟʘʮʽʾ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʙʦʪʘ ʟ ʚʠʜʽʣʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʙʦʨʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʽʢʦʨʠʟʥʽ ʛʨʠʙʠ ʨʽʟʥʷʪʴʩʷ ʟʘ 

ʩʚʦʻʶ ʟʜʘʪʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʨʛʘʥʽʯʥʽ ʽ ʥʝʦʨʛʘʥʽʯʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʩʚʦʛʦ ʨʦʩʪʫ, ʪʦʤʫ 

ʤʝʪʦʜʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʨʽʟʥʷʪʴʩʷ. ʇʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʩʣʘ-ʘʛʘʨʫ, ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʝʪʘʧʽ ʥʘʫʢʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪʥʽ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʩʝʨʝʜʦʚʠʱʘ ʟ ʥʘʙʦʨʦʤ ʧʦʪʨʽʙʥʠʭ 
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ʤʽʢʨʦ- ʽ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʯʘʩʪʦ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʷʢ  ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘʢ ʽ ʜʣʷ 

ʥʘʨʦʱʫʚʘʥʥʷ ʩʫʭʦʾ ʤʘʩʠ. 

ʇʦʜʨʫʞʞʷ ʇʘʭʣʝʚʩʢʠʭ ʫ ʇʦʣʴʱʽ ʚʠʨʦʱʫʚʘʣʠ ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ 

ʟʽʙʨʘʥʠʭ ʫ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʚʠʚʯʘʣʠ ʾʭʥʶ ʤʦʨʬʦʣʦʛʽʶ ʽ ʬʽʟʽʦʣʦʛʽʶ ʤʽʢʦʨʠʟʠ ʪʘ 

ʟʜʽʡʩʥʠʣʠ  ʩʧʨʦʙʫ ʰʪʫʯʥʦʾ ʤʽʢʦʨʠʟʘʮʽʾ ʩʽʷʥʮʽʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ [2]. 

ʋʩʧʽʰʥʽʩʪʴ ʜʦʩʣʽʜʽʚ ʧʨʦʚʝʜʝʥʠʭ ʢʦʤʘʥʜʦʶ ʇʘʭʣʝʚʩʢʠʭ,  ʱʦʜʦ ʦʪʨʠʤʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ 

ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ, ʩʪʘʥʦʚʠʣʘ 68 %, ʧʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ 

J. G. Palmer [14]. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ M. A. Espenshade [1] ʫʩʧʽʰʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ 

ʥʘ ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʢʣʘʣʘ  ʣʠʰʝ 20%, ʘ ʫ  L. Oddoux [15] (1953) ï 48%. ʉʢʣʘʜʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ ʩʪʠʤʫʣʶʻ  ʜʦ ʚʠʚʯʝʥʥʷ ʯʽʪʢʠʭ ʚʠʤʦʛ ʱʦʜʦ 

ʾʭʥʴʦʛʦ ʨʦʩʪʫ ʪʘ ʚʠʞʠʚʘʥʥʷ  ʽʟʦʣʷʪʽʚ. 

ʅʘʤʠ ʟʜʽʡʩʥʝʥʦ ʩʧʨʦʙʫ ʚʠʨʦʱʫʚʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ ʟ ʧʣʦʜʦʚʠʭ ʪʽʣ 

Siulus luteus, Imleria badia, Scleroderma citrinum, Tuber melanosporum. ʂʫʣʴʪʫʨʠ ʚʠʨʦʱʫʚʘʣʠ ʫ 

ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [2] ʤʦʜʠʬʳʢʦʚʘʥʦʤʫ ʜʦʜʘʚʘʥʥʷʤ ʝʢʩʪʨʘʢʪʽʚ ʧʨʠʛʦʪʦʚʘʥʠʭ ʟ ʭʚʦʾ ʽ 

ʢʦʨʽʥʥʷ (ʙ) ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris), ʘ ʪʘʢʦʞ ʟ ʧʣʦʜʽʚ ʢʘʰʪʘʥʫ ʟʚʠʯʘʡʥʦʛʦ (Aesculus 

hippocastanum).  

   

ʘ ʙ ɺ 

ʈʠʩʫʥʦʢ 1 ï ɺʠʨʦʱʫʚʘʥʥʷ  ʤʽʮʝʣʽʶ ʤʽʢʦʨʠʟʥʦʛʦ ʛʨʠʙʘ ʟ ʨʦʜʫ Imleria badia ʚ ʫʤʦʚʘʭ in vitro, ʚ ʘʛʘʨʠʟʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʝʢʩʪʨʘʢʪʫ ʧʨʠʛʦʪʦʚʘʥʦʛʦ ʟ ʭʚʦʾ (ʘ) ʽ ʢʦʨʽʥʥʷ (ʙ) Pinus sylvestris, ʘ ʪʘʢʦʞ ʟ ʧʣʦʜʽʚ Aesculus 

hippocastanum  

Figure 1 ï Cultivation of the mycelium of mycorrhizal fungus from the genus Imleria badia in vitro  in an agar medium with 

the addition of an extract prepared from the needles (a) and roots (b) of Pinus sylvestris, as well as from the fruits of Aesculus 

hippocastanum 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʘ 

 

ʋʩʧʽʰʥʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ʚʠʜʽʚ ʨʽʟʥʠʣʘʩʴ ʚʽʜ 10 ʜʦ 70%. ʅʘʡʙʽʣʴʰ 

ʫʩʧʽʰʥʠʤ  ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʚʠʨʦʱʫʚʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʦʨʠʟʥʦʛʦ ʛʨʠʙʘ 

ʚʠʜʫ I. badia (70%), ʫ ʨʝʰʪʠ ʚʠʜʽʚ ʚʽʜʩʦʪʦʢ ʫʩʧʽʰʥʦʩʪʽ ʚʘʨʽʶʚʘʚ ʚʽʜ 10 ʜʦ 20%. ʉʝʨʝʜʦʚʠʱʘ ʟ 

ʝʢʩʪʨʘʢʪʘʤʠ ʭʚʦʾ ʽ ʢʦʨʽʥʥʷ ʩʦʩʥʠ ʚʠʷʚʠʣʠʩʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ, ʥʽʞ ʟ ʧʣʦʜʽʚ ʢʘʰʪʘʥʫ. 

ʐʚʠʜʢʽʩʪʴ ʨʦʟʨʦʩʪʘʥʥʷ ʤʽʮʝʣʽʶ ʚ ʧʝʨʰʠʭ ʜʚʦʭ ʚʠʜʘʭ ʩʝʨʝʜʦʚʠʱʘ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʘ 

ʽʥʬʽʢʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʤʝʥʰʠʤ. ʋ ʯʘʰʢʘʭ ʇʝʪʨʽ ʟ ʝʢʩʪʨʘʢʪʦʤ ʢʘʰʪʘʥʽʚ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʧʦʙʫʨʽʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʤʽʮʝʣʽʶ ʙʫʣʘ ʜʫʞʝ  ʥʠʟʴʢʦʶ ʘʙʦ  ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʴʦʶ.  
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ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ɿʜʘʪʥʽʩʪʴ ʤʽʢʦʨʠʟʥʠʭ 

ʛʨʠʙʽʚ ʩʠʥʪʝʟʫʚʘʪʠ ʨʽʟʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʘʜʘʧʪʠʚʥʦʩʪʽ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʠ-ʛʦʩʧʦʜʘʨʷ, 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʽ ʫʪʨʠʤʫʚʘʪʠ ʚʘʞʢʽ ʤʝʪʘʣʠ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʧʦʜʽʣ ʘʟʦʪʫ ʤʦʞʝ ʤʘʪʠ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʥʘ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʣʷʭ ʪʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʽ 

ʟʘʙʨʫʜʥʝʥʠʭ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ˇʨʫʥʪʘʭ. ɸʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʧʦʰʫʢ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʤʽʢʦʨʠʟʥʠʭ ʛʨʠʙʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʜʣʷ 

ʤʽʢʦʨʠʟʘʮʽʾ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  
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ʌɯʊʆʎɽʅʆʊʀʏʅɸ ʈʆʃʔ ACER PLATANOIDES L. ɺ ʃɸʅɼʐɸʌʊɸʍ 

ɼɽʅɼʈʆʃʆɻɯʏʅʆɻʆ ʇɸʈʂʋ çʆʃɽʂʉɸʅɼʈɯʗè ʅɸʅ ʋʂʈɸɰʅʀ 

 

ɼʨʘʛʘʥ ʅʽʥʘ1, ɼʦʡʢʦ ʅʘʪʘʣʽʷ2, ʆʚʝʨʯʝʥʢʦ ɯʥʥʘ3, ʇʠʜʦʨʠʯ ʖʨʽʡ4, ʂʨʠʚʜʶʢ ʃʘʨʠʩʘ5
 

1 ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ,  2 ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧ.,  3, 5 ʧʨʦʚʽʜʥʠʡ ʽʥʞʝʥʝʨ, 4 ʛʦʣʦʚʥʠʡ ʽʥʞʝʥʝʨ 
1  ninapark@ukr.net     2 alexandriapark@ukr.net     3 inna0952590521@gmail.com 

  4  alexandriapark@ukr.net     5 lord.ivanhoelar@gmail.com  

ɼʝʨʞʘʚʥʠʡ ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ çʆʣʝʢʩʘʥʜʨʽʷè ʅɸʅ ʋʢʨʘʾʥʠ 
 

ɸʥʦʪʘʮʽʷ. ʅʘʚʦʜʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʨʦʣʽ 

Acer platanoides L. ʚ ʣʘʥʜʰʘʬʪʘʭ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè ʅɸʅ ʋʢʨʘʾʥʠ. 

ɺʠʟʥʘʯʝʥʽ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ, ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʧʦʧʫʣʷʮʽʡ A. platanoides ʚ ʨʽʟʥʠʭ ʝʢʦʪʦʧʘʭ 

ʧʘʨʢʫ, ʡʦʛʦ ʯʘʩʪʢʫ ʚ ʫʛʨʫʧʫʚʘʥʥʷʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʚʩʪʘʥʦʚʣʝʥʥʦ ʚʽʢʦʚʫ ʩʪʨʫʢʪʫʨʫ ʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʧʫʣʷʮʽʡ A. platanoides, ʚʠʟʥʘʯʝʥʦ ʫʯʘʩʪʴ A. platanoides ʚ ʩʪʨʫʢʪʫʨʽ 

ʧʨʠʨʦʜʥʦʾ ʚʽʢʦʚʦʾ ʜʽʙʨʦʚʠ ʜʝʥʜʨʦʧʘʨʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʥʜʨʦʧʘʨʢ çʆʣʝʢʩʘʥʜʨʽʷè, Acer platanoides, ʧʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʘ, 

ʚʽʢʦʚʠʡ ʩʢʣʘʜ, ʚʽʪʘʣʽʪʝʪʥʠʡ ʩʧʝʢʪʨ. 

Abstract. The article presents the results of the study of the phytocoenotic role of Acer 

platanoides L. in the landscapes of the ñOlexandriaò Dendrological Park of the National Academy 

of Sciences of Ukraine. The spatial distribution, quantitative composition of A. platanoides 

populations in different ecotopes of the park, its share in woody plant communities, age structure and 

efficiency of restoration of A. platanoides populations were determined, and the participation of A. 

platanoides in the structure of the natural age-old oak forest of the arboretum was determined. 

Keywords: ñOlexandriaò Dendropark, Acer platanoides, spatial structure, age composition, 

vitality spectrum. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʝʥʜʨʦʧʘʨʢ çʆʣʝʢʩʘʥʜʨʽʷè, ʩʧʘʜʢʦʻʤʝʮʴ ʦʜʥʦʡʤʝʥʥʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʠʤʘʻʪʢʦʚʦʛʦ ʧʘʨʢʫ, ʟʘʢʣʘʜʝʥʦʛʦ ʙʣʠʟʴʢʦ 230 ʨʦʢʽʚ ʪʦʤʫ, ʥʠʥʽ ʬʫʥʢʮʽʦʥʫʻ ʷʢ 

ʙʦʪʘʥʽʯʥʘ ʫʩʪʘʥʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ. ʈʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʜʝʥʜʨʦʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè ʩʪʘʥʦʚʠʪʴ 

ʩʦʙʦʶ ʩʢʣʘʜʥʝ ʧʦʻʜʥʘʥʥʷ ʧʨʠʨʦʜʥʽʭ, ʚʢʣʶʯʘʶʯʠ ʚʽʢʦʚʫ ʜʽʙʨʦʚʫ ʽ ʢʚʘʟʽʧʨʠʨʦʜʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ 

ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʫʢʮʝʩʽʡ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʚʽʜʧʘʜ ʚʠʜʽʚ ʝʜʠʬʽʢʘʪʦʨʽʚ ʽ ʜʦʤʽʥʘʥʪʽʚ ʚ ʬʽʪʦʮʝʥʦʟʘʭ ʧʘʨʢʫ, ʨʫʡʥʫʚʘʥʥʷ 

ʢʦʤʧʦʟʠʮʽʡ. ʎʝ ʧʦʪʨʝʙʫʻ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʽ ʜʠʥʘʤʽʢʠ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʛʦʣʦʚʥʠʭ ʧʘʨʢʦʪʚʽʨʥʠʭ 

ʚʠʜʽʚ ʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥ ʽ ʥʘʧʨʷʤʢʽʚ ʩʫʢʮʝʩʽʡ ʽ ʾʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʧʘʨʢʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺ ʥʘʰ ʯʘʩ ʧʨʠ ʚʠʚʯʝʥʥʽ ʩʫʢʮʝʩʽʡ ʧʝʨʝʚʘʛʘ 

ʥʘʜʘʻʪʴʩʷ ʧʦʧʫʣʷʮʽʡʥʽʡ ʢʦʥʮʝʧʮʽʾ {Begon & Harper, 1996}. ɿ ʧʦʟʠʮʽʡ ʧʦʧʫʣʷʮʽʡʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʙʽʦʮʝʥʦʟʽʚ ʩʫʢʮʝʩʽʾ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʨʦʮʝʩʠ ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʧʫʣʷʮʽʡʥʠʭ 
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mailto:alexandriapark@ukr.net
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ʤʦʟʘʾʢ ʝʜʠʬʽʢʘʪʦʨʽʚ, ʘʙʦ ʟʤʽʥʘ ʧʘʥʽʚʥʠʭ ʧʦʧʫʣʷʮʽʡ {Botkin, 1981; Keeley & Zedler, 1978; Peet 

& Christensen, 1980; Pickett 1982 ʪʘ ʽʥ.}. 

ʅʘʡʥʦʚʽʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʛʣʦʙʘʣʴʥʠʤ ʽ ʨʝʛʽʦʥʘʣʴʥʠʤ ʜʠʛʨʝʩʠʚʥʠʤ ʽ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦ-ʚʽʢʦʚʠʤ ʟʤʽʥʘʤ {Canullo & Simonetti, 2017; BanaŜ & Ziňba, 2018}. ʎʽʣʠʡ ʨʷʜ 

ʜʦʩʣʽʜʞʝʥʴ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʩʪʨʽʤʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʧʨʠʩʚʷʯʝʥʠʡ ʚʧʣʠʚʫ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ 

ʩʫʢʮʝʩʽʶ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ {Haunschild & Bornmann, 2016 ʪʘ ʽʥ.} ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ 

{Westgate & Likens, 2013; Badalamenti & Pasta,, 2018}.  

ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʫʢʮʝʩʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʬʽʪʦʮʝʥʦʟʘʭ 

ʜʝʥʜʨʦʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè ʅɸʅ ʋʢʨʘʾʥʠ ʚʢʣʶʯʝʥʦ ʚ ʥʘʫʢʦʚʫ ʪʝʤʘʪʠʢʫ ʫʩʪʘʥʦʚʠ. ʆʜʥʠʤ ʟ 

ʨʦʟʜʽʣʽʚ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʠʥʘʤʽʢʠ ʧʦʧʫʣʷʮʽʡ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

ï ʮʝʥʦʫʪʚʦʨʶʚʘʯʽʚ ʽ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʚ ʝʢʦʪʦʧʘʭ ʜʝʥʜʨʦʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʨʦʣʽ ʧʦʧʫʣʷʮʽʡ ʦʜʥʦʛʦ ʟ ʛʦʣʦʚʥʠʭ 

ʧʘʨʢʦʪʚʽʨʥʠʭ ʚʠʜʽʚ ï Acer platanoides ʚ ʝʢʦʪʦʧʘʭ ʧʘʨʢʫ.  

ʉʪʨʫʢʪʫʨʘ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʣʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʧʦʧʫʣʷʮʽʡ ʢʣʝʥʫ ʛʦʩʪʨʦʣʠʩʪʦʛʦ ʚ ʨʽʟʥʠʭ ʝʢʦʪʦʧʘʭ ʧʘʨʢʫ, ʡʦʛʦ ʯʘʩʪʢʫ ʚ 

ʫʛʨʫʧʫʚʘʥʥʷʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʽʡ ï ʮʝ ʩʧʦʩʽʙ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ ʘʙʦ ʾʭ ʫʛʨʫʧʫʚʘʥʴ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚʘʭ 

ʤʽʩʮʝʟʨʦʩʪʘʥʴ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʜʫ {P®lissier & Goreaud, 2001}. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʚʩʪʘʥʦʚʣʶʻ ʯʠʩʝʣʴʥʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ, ʚʽʢʦʚʠʡ ʩʢʣʘʜ ʾʭ 

ʮʝʥʦʧʦʧʫʣʷʮʽʡ, ʧʦʢʘʟʫʻ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʦʩʦʙʠʥ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚ ʮʝʥʦʟʽ, 

ʚʠʷʚʣʷʻ ʤʝʭʘʥʽʟʤʠ ʟʤʽʥʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʯʘʩʽ {ʂʦʨʩʘʢ & ʇʣʘʭʦʪʥʠʢ, 2000}. 

ʅʘʰʽ ʦʙʩʪʝʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ A. platanoides ï ʻʜʠʥʠʡ ʚʠʜ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʷʢʠʡ 

ʧʦʰʠʨʝʥʠʡ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ (ʨʠʩ. 1).  

 

ʈʠʩʫʥʦʢ 1 - ʇʨʦʩʪʦʨʦʚʦ-ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ Acer platanoides L. 

(ʢʦʞʥʠʡ ʟʦʙʨʘʞʫʻ 10 ʨʦʩʣʠʥ -  ʟʝʣʝʥʠʡ ʢʦʣʽʨ - ʞʠʚʠʭ, ʯʦʨʥʠʡ - ʤʝʨʪʚʠʭ. ʈʦʟʤʽʨ ʢʨʫʞʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʨʦʩʣʠʥ.  

ʗʢʱʦ ʚ ʛʨʫʧʽ ʤʝʥʰʝ 10 ʨʦʩʣʠʥ, ʟʦʙʨʘʞʘʣʠ ʢʨʫʞʢʠ ʧʨʦʧʦʨʮʽʡʥʦ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ). 
ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 
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A. platanoides ʻ ʥʘʡʯʠʩʝʣʴʥʽʰʠʤ ʚʠʜʦʤ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʝʥʜʨʦʧʘʨʢʫ. ʁʦʛʦ ʢʽʣʴʢʽʩʪʴ 

ʩʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2022 ʨʦʢʫ ʩʪʘʥʦʚʠʣʘ 8146 ʝʢʟ. ʚʽʢʦʤ ʚʽʜ 5 ʜʦ 200 ʨʦʢʽʚ. ʏʘʩʪʢʘ A. platanoides 

ʩʝʨʝʜ ʚʩʽʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʝʥʜʨʦʧʘʨʢʫ ʩʪʘʥʦʚʠʪʴ 32,2 %. ɼʦʤʽʥʫʻ ʚʽʥ ʽ ʩʝʨʝʜ ʛʦʣʦʚʥʠʭ 

ʧʘʨʢʦʪʚʽʨʥʠʭ ʚʠʜʽʚ ï 40 % (ʨʠʩ. 2).  

 

ʈʠʩʫʥʦʢ 2 - ʏʘʩʪʢʘ Acer platanoides L. ʚ ʩʪʨʫʢʪʫʨʽ ʛʦʣʦʚʥʠʭ ʧʘʨʢʦʪʚʽʨʥʠʭ ʚʠʜʽʚ  

ʜʝʥʜʨʦʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè (ʢʨʽʤ Quercus robur L.) 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʍʦʯʘ A. platanoides ʙʽʣʴʰ-ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʦ ʧʦʰʠʨʝʥʠʡ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʝʥʜʨʦʧʘʨʢʫ, ʚ 

ʨʽʟʥʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷʭ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʪʴʩʷ. ʅʘʡʙʽʣʴʰʘ ʷʢ ʢʽʣʴʢʽʩʪʴ, ʪʘʢ ʽ ʯʘʩʪʢʘ ʩʝʨʝʜ 

ʚʩʽʭ ʽʥʰʠʭ ʛʦʣʦʚʥʠʭ ʧʘʨʢʦʪʚʽʨʥʠʭ ʚʠʜʽʚ ʫ A. platanoides ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ ʧʨʠʨʦʜʥʦʾ 

ʚʽʢʦʚʦʾ ʜʽʙʨʦʚʠ. ʅʘ ʧʣʦʱʽ 31,8 ʛʘ ʟʨʦʩʪʘʻ 4294 ʝʢʟ. A. platanoides, ʱʦ ʩʪʘʥʦʚʠʪʴ 52,7 % ʚʽʜ ʚʩʽʭ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʚ ʜʽʙʨʦʚʽ. ʇʦ ʦʢʨʝʤʠʤ ʢʚʘʨʪʘʣʘʤ ʡʦʛʦ ʯʘʩʪʢʘ ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 30,3 - 46,1 %, ʽ 

ʣʠʰʝ ʥʘ 2 ʣʘʥʜʰʘʬʪʥʠʭ ʜʽʣʷʥʢʘʭ ʩʪʘʥʦʚʠʪʴ 19,3 ʽ 25,5 %.  

A. platanoides ʚʭʦʜʠʪʴ ʜʦ ʩʫʙʜʦʤʽʥʘʥʪʥʠʭ ʚʠʜʽʚ ʫ ʚʽʢʦʚʽʡ ʜʽʙʨʦʚʽ (ʪʘʙʣ. 1). ɺ ʟʘʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ, ʜʝ ʟʙʝʨʽʛʣʦʩʷ ʥʘʡʙʽʣʴʰʝ ʢʨʠʪʝʨʽʾʚ ʩʪʘʨʠʭ ʧʨʠʨʦʜʥʽʭ ʣʽʩʽʚ, Quercus robur ʻ 

ʤʦʥʦʜʦʤʽʥʘʥʪʥʠʤ, ʘ A. platanoides ʚʭʦʜʠʪʴ ʜʦ 2 ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ ʚ ʢʽʣʴʢʦʩʪʽ 20-30 %. 

ɺ ʮʝʥʪʨʘʣʴʥʽʡ ʽ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʜʽʙʨʦʚʠ ʯʘʩʪʢʘ A. platanoides ʚ ʧʝʨʰʦʤʫ ʷʨʫʩʽ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0 ʜʦ 10 %, ʘ ʚ ʜʨʫʛʦʤʫ ï 15-80 %. ʉʫʪʪʻʚʦ ʟʨʦʩʪʘʻ ʨʦʣʴ A. platanoides ʚ ʝʢʦʧʦʪʘʭ, 

ʜʝ ʡʜʝ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʧʘʜ Quercus robur ï ʚ 8, 13, 14 ʢʚʘʨʪʘʣʘʭ.  

ʅʘ ʜʽʣʷʥʢʘʭ ʣʽʩʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʥʝʜʽʙʨʦʚʥʦʛʦ ʪʠʧʫ ʧʣʦʱʝʶ 59,33 ʛʘ, ʷʢʘ ʤʘʡʞʝ ʚʜʚʽʯʽ 

ʙʽʣʴʰʘ, ʥʽʞ ʧʨʠʨʦʜʥʘ ʜʽʙʨʦʚʘ, ʟʨʦʩʪʘʻ 3202 ʝʢʟ. (39,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ) ʢʣʝʥʽʚ. ʅʘ 

ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʥʝʜʽʙʨʦʚʥʦʛʦ ʪʠʧʫ ʯʘʩʪʢʘ A. platanoides ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ï ʚʽʜ 12,9 ʜʦ 47,3 %.  

ʅʝʟʥʘʯʥʘ ʯʘʩʪʢʘ ʢʣʝʥʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʚʘʨʪʘʣʘʭ, ʱʦ çʜʦʛʣʷʜʘʶʪʴʩʷè ï ʜʝ ʚʠʢʦʰʫʻʪʴʩʷ, 

ʚʠʢʦʧʫʻʪʴʩʷ ʩʘʤʦʩʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. 
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ʊʘʙʣʠʮʷ 1 - ʄʽʩʮʝ Acer platanoides L. ʚ ʬʽʪʦʮʝʥʦʟʘʭ ʚʽʢʦʚʦʾ ʜʽʙʨʦʚʠ ʜʝʥʜʨʦʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè 

ʂʚ 1 ʷʨʫʩ 2 ̫ ʨʫʩ 

ɼʦʤʽʥʘʥʪ, ʩʫʜʦʤʽʥʘʥʪ ɼʦʤʽʥʘʥʪ 

6 Quercus robur 100 % Acer platanoides 50 %, Acer campestre 30 %  

Tilia cordata 20 %  

8 Quercus robur 90 % 

Tilia cordata 10 % 

Acer platanoides 80 %, Tilia cordata 10 % 

Acer campestre 10 % 

13 Quercus robur 90 % 

Acer platanoides 10 % 

Acer platanoides 40 %, Acer campestre 20 %, 

Fraxinus excelsior 15 %, Tilia cordata 15 %,  

Ulmus glabra 10 % 

14 Quercus robur 80 % 

Acer platanoides 10 % 

Tilia cordata 10 % 

Tilia cordata 50 %, Acer platanoides 20 % 

Acer campestre 10 %, Fraxinus excelsior 10 %;  

Ulmus glabra 10 % 

15 Quercus robur 70 % 

Acer platanoides 10 % 

Tilia cordata 10 % 

Fraxinus excelsior 10 % 

Carpinus betulus 30 %, Fraxinus excelsior 20 %;  

Acer campestre 20 %, Tilia cordata 15 %;  

Acer platanoides 15 % 

19 Quercus robur 100 % Tilia cordata 60 %, Acer platanoides 20 % 

Acer campestre 20 % 

25 Quercus robur 100 % Acer campestre 50 %, Acer platanoides 30 % 

Ulmus glabra 20 % 

27 Quercus robur 100 % Acer platanoides 70 %, Tilia cordata 10 % 

Acer campestre 10 %, Fraxinus excelsior 10 % 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ A. platanoides (15,1-28,5 %) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʠʜʦʨʦʞʥʠʭ ʢʚʘʨʪʘʣʘʭ 

(2, 3, 4), ʷʢʽ ʤʝʞʫʶʪʴ ʟ ʪʨʘʩʦʶ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʨʫʭʦʤ ɺ ʮʠʭ ʢʚʘʨʪʘʣʘʭ ʚʠʩʘʜʞʝʥʦ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʢʦʥʢʫʨʝʥʮʽʶ A. platanoides. 

ɺ ʚʝʣʠʢʦʤʫ ʧʨʠʜʦʨʦʞʥʦʤʫ ʢʚʘʨʪʘʣʽ (5-ʤʫ) ʯʘʩʪʢʘ ʢʣʝʥʫ ʜʫʞʝ ʚʠʩʦʢʘ ï 47,5 %. ɺ ʮʴʦʤʫ 

ʢʚʘʨʪʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʩʦʚʠʡ ʚʽʜʧʘʜ ʫʨʘʞʝʥʠʭ ʭʘʣʘʨʦʚʠʤ ʥʝʢʨʦʟʦʤ ʜʝʨʝʚ Fraxinus excelsior. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʧʫʣʷʮʽʡ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʻ ʾʭ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ 

{ɼʽʜʫʭ 1998}. ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʥʘʩʘʜʞʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʜʫ, 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʝʢʦʪʦʧʫ {ɼʽʜʫʭ 1998; ʉʢʣʷʨ, 2015}, ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʧʦʨʫʰʫʶʯʠʤʠ ʩʪʨʝʩ-ʬʘʢʪʦʨʘʤʠ {Shipley & Lechowicz, 2006}. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʧʫʣʷʮʽʡ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʝʢʦʣʦʛʦ-ʬʽʪʦʮʝʥʦʪʠʯʥʽ ʩʪʨʘʪʝʛʽʾ ʚʠʜʽʚ, ʾʭ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʽ ʩʪʨʫʢʪʫʨʦʶ ʫʛʨʫʧʫʚʘʥʥʷʭ, ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ 

ʾʭ ʜʠʥʘʤʽʢʫ, ʭʘʨʘʢʪʝʨ ʚʥʫʪʨʽʧʦʧʫʣʷʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ. ɺʽʢʦʚʽ ʩʧʝʢʪʨʠ ʻ ʚʘʞʣʠʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʦʧʫʣʷʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʾ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʥʘʤʽʯʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ {Steijlen & Lechowicz, 2006}. 

ʋ ʚʽʢʦʚʽʡ ʩʪʨʫʢʪʫʨʽ A. platanoides ʧʝʨʝʚʘʞʘʶʪʴ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ ʚʽʢʦʤ ʜʦ 40 ʨʦʢʽʚ ï 

88,9 %. ʇʝʨʰʠʡ ʢʣʘʩ ʚʽʢʫ (ʜʦ 20 ʨʦʢʽʚ) ʤʠ ʫʤʦʚʥʦ ʧʦʜʽʣʠʣʠ ʥʘ 2 ʧʽʜʢʣʘʩʠ ï ʜʦ 10 ʨʦʢʽʚ ʽ ʜʦ 20 

ʨʦʢʽʚ (ʪʘʙʣ. 2). ʎʝ ʜʘʣʦ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʧʦʧʫʣʷʮʽʾ 

A. platanoides ʚ ʨʽʟʥʠʭ ʝʢʦʪʦʧʘʭ ʧʘʨʢʫ. ʏʘʩʪʢʘ ʨʦʩʣʠʥ ʚʩʽʭ ʚʽʢʦʚʠʭ ʧʽʜʛʨʫʧ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ 

ʟʥʘʯʥʘ, ʩʪʘʥʦʚʠʪʴ ʚʽʜ 24,3 ʜʦ 37,7 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʘʥʦʛʦ ʚʠʜʫ ʚ ʧʘʨʢʫ.  
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ʊʘʙʣ. 2 - ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ Acer platanoides ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʝʥʜʨʦʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè ʅɸʅ ʋʢʨʘʾʥʠ 

 

ɺʽʢʦʚʘ ʛʨʫʧʘ (ʝʢʟ./%) 

× 

ʤʦʣʦʜʽ 
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5-10 ʨʦʢʽʚ 
11-20 

ʨʦʢʽʚ 

21-40 ʨʦʢʽʚ 

(ʞʝʨʜʥʷʢʠ) 

× 

ʤʦʣʦʜʠʭ 

2193/26,9 1980/24,3 3067/37,7 7240/88,9 598/7,3 244/3,0 64/0,8 8146/100 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʇʨʦʪʝ, ʚ ʨʽʟʥʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷʭ ʜʽʙʨʦʚʠ ʚʽʢʦʚʠʡ ʩʢʣʘʜ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʚʩʷ.  

ɺ ʧʨʠʜʦʨʦʞʥʽʭ ʥʘʩʘʜʞʝʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʞʝʨʜʥʷʢʠ ï 48-85 % ʧʦ ʢʚʘʨʪʘʣʘʤ. ʈʦʩʣʠʥ ʜʦ 

10 ʨʽʯʥʦʛʦ ʚʽʢʫ ʪʫʪ ʚʢʨʘʡ ʤʘʣʦ ï 0-10 %. ʏʘʩʪʢʘ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʨʦʩʣʠʥ ʥʝʟʥʘʯʥʘ ï 6,5 ï 11,1 

%. ʉʪʠʛʣʠʭ ʽ ʧʝʨʝʩʪʠʛʣʠʭ ï 0,7 ï 5,6 %. ɺ ʧʨʠʜʦʨʦʞʥʴʦʤʫ, 5 ʢʚʘʨʪʘʣʽ, ʜʝ ʤʘʩʦʚʦ ʚʠʧʘʜʘʻ 

Fraxinus excelsior, ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʩʘʤʠʭ ʤʦʣʦʜʠʭ (ʜʦ 10 ʨʽʯʥʦʛʦ ʚʽʢʫ ʨʦʩʣʠʥ) ï ʜʦ 21 %, ʭʦʯʘ 

ʧʝʨʝʚʘʞʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ ʝʢʦʪʦʥʘʭ ʚʽʜ ʜʦʨʦʛʠ, ʘ ʧʦ ʚʩʴʦʤʫ ʚʝʣʠʢʦʤʫ ʢʚʘʨʪʘʣʽ 

ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ. ɼʦʤʽʥʫʶʪʴ ʚ ʥʘʩʘʜʞʝʥʥʽ 20-40 ʨʽʯʥʽ ʨʦʩʣʠʥʠ. ɺ 

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʘʨʢʫ ʚʩʽ ʧʽʜʛʨʫʧʠ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʽʣʴʰ-ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʦ ʟ 

ʜʝʷʢʠʤ ʧʝʨʝʚʘʞʘʥʥʷʤ ʞʝʨʜʥʷʢʽʚ. ʏʘʩʪʢʘ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʨʦʩʣʠʥ ʽ ʩʪʘʨʰʝ ʥʝʟʥʘʯʥʘ ï ʚʽʜ 0 ʜʦ 

6,9 % ʢʦʞʥʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʧʦ ʢʚʘʨʪʘʣʘʤ.  

ɺ 14 ʢʚʘʨʪʘʣʽ, ʜʝ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʨʽʯʯʷ ʡʜʝ ʜʫʞʝ ʚʠʩʦʢʠʡ ʚʽʜʧʘʜ Quercus robur ʽ 

ʟ`ʷʚʣʷʶʪʴʩʷ ʙʘʛʘʪʦ ʚʽʢʦʥ çʚʠʚʘʣʽʚè, ʯʘʩʪʢʘ ʨʦʩʣʠʥ ʜʦ 10 ʨʽʯʥʦʛʦ ʚʽʢʫ ʥʘʡʙʽʣʴʰʘ ʚ ʧʘʨʢʫ ʽ 

ʩʪʘʥʦʚʠʪʴ 55,9 %. ʏʘʩʪʢʘ ʢʣʝʥʽʚ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʚ ʞʝʨʜʥʷʢʽʚ ʩʪʘʥʦʚʠʪʴ 

ʚʩʴʦʛʦ 10,9 %. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʷʚʠ ʽ ʚʠʞʠʚʘʥʥʷ ʩʭʦʜʽʚ ʪʘ ʧʽʜʨʦʩʪʫ ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʨʽʟʥʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷʭ ʧʘʨʢʫ. ʅʘʡʯʠʩʝʣʴʥʽʰʠʤʠ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʧʘʨʢʫ ʙʫʣʠ ʩʭʦʜʠ 

A. platanoides. ʇʨʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʣʽ ʢʣʝʥʦʚʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʚ ʜʽʙʨʦʚʘʭ ʧʨʠ ʚʽʜʤʠʨʘʥʥʽ ʚʽʢʦʚʠʭ 

ʜʫʙʽʚ ʚʢʘʟʫʻ {ɼʽʜʫʭ, 2010}.  

ɺ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʽʙʨʦʚʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʭʦʜʽʚ ʽ ʧʽʜʨʦʩʪʫ A. platanoides ʙʫʣʦ ʙʽʣʴʰ-

ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʠʤ. ɻʨʫʧʠ ʩʭʦʜʽʚ ʽ ʧʽʜʨʦʩʪʫ ʙʫʣʠ ʨʽʟʥʦʚʠʜʦʚʠʤʠ. ʇʽʜʨʽʩʪ ʟ ʧʣʘʚʥʠʤ ʧʝʨʝʭʦʜʦʤ 

ʚʠʩʦʪ, ʚ ʦʩʥʦʚʥʦʤʫ ʙʣʘʛʦʥʘʜʽʡʥʠʡ. ɺ ʮʝʥʪʨʘʣʴʥʽʡ ʽ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʧʘʨʢʫ ʧʽʜʨʽʩʪ ʫ A. 

platanoides ʤʽʩʮʷʤʠ ʥʝʙʣʘʛʦʥʘʜʽʡʥʠʡ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʫʨʪʠʥʥʝ ʫʨʘʞʝʥʥʷ ʚʽʣʪʦʤ.  

ɺ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʜʽʙʨʦʚʠ, ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʜʽʙʨʦʚʠ ʽ ʥʘ ʜʽʣʷʥʢʘʭ 

ʥʝʜʽʙʨʦʚʥʦʛʦ ʪʠʧʫ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʩʭʦʜʽʚ ʯʝʨʛʫʻʪʴʩʷ ʟ ʛʨʫʧʦʚʠʤ, ʯʘʩʪʦ ʫʪʚʦʨʝʥʠʡ 



204 

 

ʦʜʥʦʚʠʜʦʚʠʤʠ ʛʨʫʧʘʤʠ. ʇʽʜʨʽʩʪ ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʧʝʨʝʚʘʞʥʦ ʧʦ ʢʦʥʪʫʨʫ çʚʽʢʦʥè, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ çʚʽʢʦʥè ʚʽʥ ʙʫʚ ʜʫʞʝ ʨʽʜʢʠʤ, ʯʘʩʪʦ ʥʝʙʣʘʛʦʥʘʜʽʡʥʠʤ. 

ɺʽʜʨʽʟʥʷʣʘʩʷ ʽ ʢʽʣʴʢʽʩʪʴ ʩʭʦʜʽʚ A. platanoides ʚ ʨʽʟʥʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷʭ ʧʘʨʢʫ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3 - ʈʷʩʥʽʩʪʴ ʩʭʦʜʽʚ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʜʽʙʨʦʚʠ, ʝʢʟ./ʤ2 

(ʚ ʯʠʩʝʣʴʥʠʢʫ ʢʨʘʡʥʽ ʟʥʘʯʝʥʥʷ, ʚ ʟʥʘʤʝʥʥʠʢʫ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ) 

ɺʠʜ 

ʏʘʩʪʠʥʘ ʜʽʙʨʦʚʠ 
ʅʝʜʽʙʨʦʚʥʽ 

ʜʽʣʷʥʢʠ ʧʘʨʢʫ 

(ʢʚʘʨʪʘʣ 7) 
ɿʘʭʽʜʥʘ 

(ʢʚʘʨʪʘʣ 6) 

ʎʝʥʪʨʘʣʴʥʘ 

(ʢʚʘʨʪʘʣʠ 13, 

14) 

ʉʭʽʜʥʘ 

(ʢʚʘʨʪʘʣ 15) 

Acer platanoides 1-35 / 19-23 0-23 / 3-9 5-32 / 24 0-15 / 1-3 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ɺ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʽʢʦʚʠʭ ʩʧʝʢʪʨʽʚ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʶ ʻ ʥʦʨʤʘʣʴʥʠʡ ʩʪʘʥ, ʘʙʦ ʩʧʝʢʪʨ, 

ʚ ʷʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʩʽ ʦʥʪʦʛʝʥʝʪʠʯʥʽ ʛʨʫʧʠ, ʯʠ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʦʥʪʦʛʥʝʥʝʪʠʯʥʠʭ ʛʨʫʧ. 

ʅʦʨʤʘʣʴʥʽ ʧʦʧʫʣʷʮʽʾ ʟʜʘʪʥʽ ʜʦ ʩʧʦʥʪʘʥʥʦʾ ʩʘʤʦʧʽʜʪʨʠʤʢʠ ʥʘʩʽʥʥʻʚʠʤ ʯʠ ʚʝʛʝʪʘʪʠʚʥʠʤ 

ʰʣʷʭʦʤ. ɼʣʷ ʩʪʽʡʢʠʭ ʧʦʧʫʣʷʮʽʡ ʜʝʨʝʚ ʭʘʨʘʢʪʝʨʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʦʩʦʙʠʥ ʧʨʝʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʩʪʘʥʽʚ ï ʣʽʚʦʩʪʦʨʦʥʥʽʡ ʤʘʢʩʠʤʫʤ. ʇʦʣʦʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʪʦʯʦʢ ʜʣʷ ʧʨʦʨʦʩʪʢʽʚ, 

ʶʚʝʥʽʣʴʥʠʭ ʽ ʽʤʤʘʪʫʨʥʠʭ ʨʦʩʣʠʥ ʜʦʩʠʪʴ ʜʠʥʘʤʽʯʥʝ. ɺʽʜʩʫʪʥʽʩʪʴ ʜʝʷʢʠʭ ʦʥʪʦʛʝʥʝʪʠʯʥʠʭ ʛʨʫʧ 

ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʩʧʝʢʪʨʽ ʥʦʨʤʘʣʴʥʠʭ ʧʦʧʫʣʷʮʽʡ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ 

ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʧʣʦʜʦʥʦʰʝʥʥʷ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʻ ʦʟʥʘʢʦʶ ʥʝʩʪʽʡʢʦʛʦ ʩʪʘʥʫ ʚʠʜʫ ʚ ʫʛʨʫʧʫʚʘʥʥʽ. 

ʋ ʚʩʽʭ ʝʢʦʪʦʧʘʭ ʧʘʨʢʫ ʚ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʧʦʧʫʣʷʮʽʡ A. platanoides ʭʘʨʘʢʪʝʨʥʠʡ ʥʦʨʤʘʣʴʥʠʡ 

ʧʦʚʥʦʯʣʝʥʥʠʡ ʚʽʢʦʚʠʡ ʩʧʝʢʪʨ. ʅʘ ʙʽʣʴʰʦʩʪʽ ʜʽʙʨʦʚʥʠʭ ʜʽʣʷʥʦʢ ʧʦʧʫʣʷʮʽʾ ʢʣʝʥʫ ʟʚʠʯʘʡʥʦʛʦ 

ʤʘʶʪʴ ʥʦʨʤʘʣʴʥʠʡ ʩʪʘʥ, ʧʦʚʥʦʯʣʝʥʥʫ ʩʪʨʫʢʪʫʨʫ, ʻ ʩʪʽʡʢʠʤʠ, ʟ ʣʽʚʦʩʪʦʨʦʥʥʽʤ (ʜʦʤʽʥʫʚʘʥʥʷʤ 

ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ) ʤʘʢʩʠʤʫʤʦʤ. 

ʈʘʟʦʤ ʟ ʪʠʤ, A. platanoides ʚ ʧʘʨʢʫ ï ʢʫʣʴʪʫʨʘ ʥʝʜʦʚʛʦʚʽʯʥʘ. ʅʘ ʙʽʣʴʰʦʩʪʽ ʜʽʣʷʥʦʢ 

ʥʘʡʩʪʘʨʽʰʽ ʨʦʩʣʠʥʠ ʧʨʠʩʪʠʛʘʶʯʦʛʦ ʚʽʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʢʽʣʴʢʦʩʪʽ 0,5-7,2 %. ʈʦʩʣʠʥ ʩʪʠʛʣʦʛʦ ʽ 

ʧʝʨʝʩʪʠʛʣʦʛʦ ʚʽʢʫ ʜʫʞʝ ʤʘʣʦ ï 64 ʝʢʟ., ʘʙʦ 0,8 %, ʯʘʩʪʠʥʘ ʟ ʥʠʭ ï h ʪʫʯʥʦ ʚʠʩʘʜʞʝʥʽ ʚ ʩʚʽʡ ʯʘʩ.  

ʇʦʣʦʞʝʥʥʷ ʚʠʜʫ ʚ ʩʫʢʮʝʩʽʡʥʠʭ ʤʦʟʘʾʢʘʭ ʽ ʡʦʛʦ ʝʜʠʬʽʢʘʪʦʨʥʽ ʤʦʞʣʠʚʽʩʪʶ ʚʠʟʥʘʯʘʶʪʴʩʷ, 

ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʟʜʘʪʥʽʩʪʶ ʫʩʧʽʰʥʦ ʦʩʚʦʶʚʘʪʠ ʪʝʨʠʪʦʨʽʶ ʧʽʩʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʨʫʰʝʥʴ, ʟ 

ʽʥʰʦʾ ï ʤʦʞʣʠʚʽʩʪʶ ʫʩʧʽʰʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʚ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʥʷʭ. ɺ ʧʦʚʥʽʡ ʤʽʨʽ ʪʘʢʠʤʠ 

ʟʜʘʪʥʦʩʪʷʤʠ ʚ ʜʝʥʜʨʦʧʘʨʢʫ ʚʦʣʦʜʽʻ A. platanoides, ʷʢʠʡ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʯʠʩʝʣʴʥʽʩʪʴ ʩʝʨʝʜ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʟʨʦʩʪʘʻ ʫ ʚʩʽʭ ʝʢʦʪʦʧʘʭ, ʤʘʻ ʛʘʨʥʽ ʧʽʦʥʝʨʩʴʢʽ ʷʢʦʩʪʽ. ɼʘʥʦʤʫ ʚʠʜʫ ʥʘʣʝʞʠʪʴ 

ʥʘʡʙʽʣʴʰʘ ʜʦʣʷ ʫʯʘʩʪʽ ʧʨʘʢʪʠʯʥʦ ʚ ʢʦʞʥʦʤʫ ʚʽʢʥʽ ʚʠʚʘʣʽʚ, ʧʦʯʠʥʘʶʯʠ ʟʽ ʩʭʦʜʽʚ, ʧʽʜʨʦʩʪʫ 

ʜʦʤʽʥʫʻ ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ. ʂʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ ʫ ʚʩʽʭ ʢʚʘʨʪʘʣʘʭ ʜʽʙʨʦʚʠ ʻ ʩʫʧʫʪʥʠʢʦʤ ʚʠʜʫ 

ʝʜʠʬʽʢʘʪʦʨʘ Quercus robur, ʥʘ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʜʽʙʨʦʚʠ ʻ ʩʧʽʚʜʦʤʽʥʘʥʪʥʠʤ ʚʠʜʦʤ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʠʥʘʤʽʢʠ ʧʦʧʫʣʷʮʽʡ A. platanoides ʚ ʝʢʦʪʦʧʘʭ ʜʝʥʜʨʦʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè 
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ʧʦʣʷʛʘʪʠʤʫʪʴ ʚ ʚʠʚʯʝʥʥʽ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʪʘ ʦʩʥʦʚʥʠʭ ʧʘʪʦʣʦʛʽʡ ʢʣʝʥʫ, ʜʠʥʘʤʽʢʠ ʡʦʛʦ 

ʚʽʜʧʘʜʫ. 

1. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʝʥʜʨʦʧʘʨʢʫ çʆʣʝʢʩʘʥʜʨʽʷè ʟʨʦʩʪʘʻ 8146 ʝʢʟ. Acer platanoides ʚʽʢʦʤ  

ʚʽʜ 5 ʜʦ 200 ʨʦʢʽʚ. ɺʽʥ ʻ ʥʘʡʯʠʩʝʣʴʥʽʰʠʤ ʚʠʜʦʤ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ʁʦʛʦ ʯʘʩʪʢʘ ʩʝʨʝʜ ʚʩʽʭ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʧʘʨʢʫ ʩʪʘʥʦʚʠʪʴ 32,2 %, ʩʝʨʝʜ ʜʝʨʝʚ ʛʦʣʦʚʥʠʭ ʧʘʨʢʦʪʚʽʨʥʠʭ ʚʠʜʽʚ ï 40 %. 

2. Acer platanoides ʻ ʦʩʥʦʚʦʶ ʬʣʦʨʠʩʪʠʯʥʦʛʦ ʷʜʨʘ ʙʽʣʴʰʦʩʪʽ ʜʽʣʷʥʦʢ ʣʽʩʦʚʦʾ  

ʩʪʨʫʢʪʫʨʠ ʥʝʜʽʙʨʦʚʥʦʛʦ ʪʠʧʫ, ʘ ʫ ʚʽʢʦʚʽʡ ʜʽʙʨʦʚʽ ʻ ʩʧʽʚʜʦʤʽʥʘʥʪʦʤ Quercus robur ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʽ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʜʽʙʨʦʚʠ, ʟ ʯʘʩʪʢʦʶ ʚ ɯ ʜʝʨʝʚʥʦʤʫ ʷʨʫʩʽ 10 %. ɺ ʜʨʫʛʦʤʫ ʷʨʫʩʽ ʥʘ ʚʩʽʭ 

ʜʽʣʷʥʢʘʭ ʜʽʙʨʦʚʠ ʯʘʩʪʢʘ ʢʣʝʥʫ ʛʦʩʪʨʦʣʠʩʪʦʛʦ ʩʢʣʘʜʘʻ 15-80 %. 

3. ʅʘ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ʧʘʨʢʫ ʧʦʧʫʣʷʮʽʾ Acer platanoides ʤʘʶʪʴ ʥʦʨʤʘʣʴʥʠʡ ʚʽʢʦʚʠʡ  

ʧʦʚʥʦʯʣʝʥʥʠʡ ʩʧʝʢʪʨ ʟ ʣʽʚʦʩʪʦʨʦʥʥʽʤ ʤʘʢʩʠʤʫʤʦʤ. 

4. ʋ ʙʽʣʴʰʦʩʪʽ ʢʚʘʨʪʘʣʽʚ ʧʘʨʢʫ Acer platanoides ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʢʨʘʱʠʤ ʩʝʨʝʜ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʚʽʜʥʦʚʣʝʥʥʷʤ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ. 

5. Acer platanoides ʟʛʦʜʦʤ ʤʦʞʝ ʟʘʤʽʥʠʪʠ Quercus robur ʥʘ ʙʽʣʴʰʦʩʪʽ ʜʽʣʷʥʦʢ ʜʽʙʨʦʚʠ, 

ʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʥʦʚʠʭ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʟʘʛʨʦʟ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ, ʽ ʥʘ ʚʩʽʡ 

ʜʽʙʨʦʚʽ. 
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ʎʀʌʈʆɺɸ ʂʆʄʇɽʊɽʅʊʅɯʉʊʔ ɺ ʋʄʆɺɸʍ ɿʄɯʐɸʅʆɻʆ ʅɸɺʏɸʅʅʗ,  

ʗʂ ʆɼʅɸ ɿ ʈʋʐɯʁʅʀʍ ʏʀʅʅʀʂɯɺ ʌʆʈʄʋɺɸʅʅʗ ʉʋʏɸʉʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆɰ 

ʆʉʆɹʀʉʊʆʉʊɯ ɯʅʌʆʈʄɸʎɯʁʅʆɻʆ ʉʋʉʇɯʃʔʉʊɺɸ 

 

ɼʫʙʦʚʝʮʴʢʘ-ʂʫʩʪʨʠʯ ʆʣʝʥʘ,  

ʚʠʢʣʘʜʘʯ ʽʩʪʦʨʽʾ, gelenna@gmai.com 

ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ  
 

ɸʥʦʪʘʮʽʷ. ɼʘʥʘ ʩʪʘʪʪʷ ʚʠʩʚʽʪʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʽʩʪʦʨʽʾ 

ʋʢʨʘʾʥʠ. ʈʦʟʢʨʠʚʘʻ ʚʘʞʣʠʚʽʩʪʴ ʮʽʻʾ ʥʘʚʠʯʢʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ ʟʜʘʪʥʦʾ ʣʝʛʢʦ ʧʝʨʝʢʣʶʯʘʪʠʩʷ ʟ ʦʯʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʥʘ ʜʠʩʪʘʥʮʽʡʥʫ, ʘ ʪʘʢʦʞ 

ʧʦʻʜʥʫʚʘʪʠ ʮʽ ʬʦʨʤʠ ï ʚʦʣʦʜʽʶʯʠ ʮʠʬʨʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʫʤʦʚʘʭ ʯʘʩʪʠʭ ʝʧʽʜʝʤʽʡ, 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʽʥʰʠʭ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ, ʢʦʤʧʝʪʝʥʪʥʘ 

ʦʩʦʙʠʩʪʽʩʪʴ, ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʫʩʧʽʣʴʩʪʚʦ, ʦʥʣʘʡʥ ï ʧʣʘʪʬʦʨʤʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʜʠʜʞʠʪʘʣʽʟʘʮʽʷ. 

Abstract. This article highlights the importance of the formation of digital competence of 

students in the conditions of mixed learning in classes on the history of Ukraine. Reveals the 

importance of this skill for the formation of a modern competent personality capable of easily 

switching from face-to-face learning to distance learning, as well as combining these forms- 

possessing digital communication skills in conditions of frequent epidemics, martial law and other 

unforeseen situations. 

Keywords: digital competence, education seekers, competent personality, information society, 

online platforms, interactive technologies, digitization. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿ ʟʘʢʽʥʯʝʥʥʷʤ ʝʧʦʭʠ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʧʦʯʘʪʢʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʘʙʦ ʷʢ ʡʦʛʦ ʱʝ ʥʘʟʠʚʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ 

ʣʶʜʩʪʚʦ ʧʝʨʝʡʰʣʦ ʥʘ ʥʦʚʠʡ ʝʪʘʧ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ. ɿʤʽʥʠʣʠʩʷ ʧʨʽʦʨʠʪʝʪʠ, ʦʩʥʦʚʥʠʤ ʪʦʚʘʨʦʤ 

ʩʪʘʻ ʽʥʬʦʨʤʘʮʽʷ ï ̫ ʢʫ ʟʜʦʙʫʚʘʶʪʴ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ʗʢʱʦ ʱʝ ʚ ʩʝʨʝʜʠʥʽ XX ʩʪ. ʮʝ ʙʫʣʠ ʢʥʠʞʢʠ, 

ʛʘʟʝʪʠ, ʞʫʨʥʘʣʠ, ʨʘʜʽʦ, ʪʝʣʝʙʘʯʝʥʥʷ, ʪʦ ʟ ʧʦʯʘʪʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʥʘʭʦʜʽʚ ʥʘʫʢʦʚʦ ï 

ʪʝʭʥʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ ʧʨʦʚʽʜʥʽ ʜʝʨʞʘʚʠ ʩʚʽʪʫ ï ʉʐɸ, ʗʧʦʥʽʷ, ʢʨʘʾʥʠ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʆɸɭ ï 

ʚʩʝ ʰʠʨʰʝ ʧʦʯʠʥʘʶʪʴ ʮʠʬʨʦʚʽʟʫʚʘʪʠ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ ʩʚʦʾʭ ʢʨʘʾʥ. 29 ʩʽʯʥʷ 1984 ʨʦʢʫ ʙʫʚ 

ʚʠʧʫʱʝʥʠʡ ʧʝʨʰʠʡ ʢʦʤʧ'ʶʪʝʨ ʣʽʥʽʾ Macintosh ʘʙʦ Mac ï ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ ʷʢʽ 

ʨʦʟʨʦʙʣʷʻ ʪʘ ʧʨʦʜʘʻ ʢʦʤʧʘʥʽʷ Apple Inc. ʎʝʡ ʚʠʥʘʭʽʜ ʜʦʟʚʦʣʠʚ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʙʘʛʘʪʴʦʭ 

ʬʽʨʤ, ʧʽʜʧʨʠʻʤʩʪʚ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩʠ ʧʝʨʝʜʘʯʽ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʷʢʦʾ 

ʟʘʣʝʞʠʪʴ ʾʭ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ. ʇʦʩʪʫʧʦʚʦ ʧʨʦʮʝʩ 
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ʜʠʜʞʠʪʘʣʽʟʘʮʽʾ ʧʦʯʠʥʘʻ ʧʨʦʥʠʢʘʪʠ ʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ, ʧʦʣʝʛʰʫʶʯʠ ʨʦʙʦʪʫ ʚʯʠʪʝʣʽʚ, 

ʚʠʢʣʘʜʘʯʽʚ, ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʈʦʙʠʪʴ ʦʩʚʽʪʫ ʥʘʙʘʛʘʪʦ ʮʽʢʘʚʽʰʦʶ, ʽʥʪʝʨʘʢʪʠʚʥʦʶ, ʜʦʩʪʫʧʥʦʶ, 

ʛʣʦʙʘʣʴʥʦʶ.  

ʉʴʦʛʦʜʥʽ ʤʘʡʞʝ ʚʩʽ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʥʘʤʘʛʘʶʪʴʩʷ ʦʙʣʘʰʪʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʢʣʘʩʠ ʜʣʷ 

ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ; ʚʯʠʪʝʣʽ, ʚʠʢʣʘʜʘʯʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ 

ʩʚʦʾʭ ʟʘʥʷʪʪʷʭ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɸʣʝ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʮʝ, 

ʽʥʦʜʽ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʯʘʩʪʦ ʚʘʞʢʦ ʙʫʜʫʚʘʪʠ ʚʽʜʥʦʩʠʥʠ ʟ ɯʂʊ ʥʘ çʪʠè. ʉʧʨʦʙʫʻʤʦ ʟôʷʩʫʚʘʪʠ 

ï ʯʦʤʫ ? 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID 19 ʩʪʘʣʦ 

ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʚʘʞʣʠʚʦʶ ʥʘʚʠʯʢʦʶ ʩʫʯʘʩʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʻ ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʘʜʞʝ ʚʽʜ 

ʥʝʾ ʟʘʣʝʞʠʪʴ ʤʘʡʙʫʪʥʻ. ɺʩʽ ʧʦʯʘʣʠ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʣʘʰʪʦʚʫʚʘʪʠʩʴ ʪʘ ʘʜʘʧʪʫʚʘʪʠʩʴ ʜʦ ʥʦʚʠʭ 

ʫʤʦʚ ʛʣʦʙʘʣʴʥʦʛʦ ʩʚʽʪʫ.  

ʉʪʠʢʥʫʚʰʠʩʴ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʢʦʤʫʥʽʢʘʮʽʾ ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʯʘʣʠ 

ʦʧʘʥʦʚʫʚʘʪʠ ʦʥʣʘʡʥ ï ʦʩʚʽʪʫ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ: Viber, Telegram, 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʶ ʮʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. ɸʣʝ ʮʴʦʛʦ ʙʫʣʦ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʷʢʽʩʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʊʦʤʫ ʤʠ ʧʦʯʘʣʠ ʰʫʢʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʫ, ʷʢʘ ʜʦʧʦʤʦʛʣʘ ʙ ʚʠʡʪʠ ʥʘ ʽʥʰʠʡ ʨʽʚʝʥʴ. ɺʽʜʨʘʟʫ 

ʧʦʯʘʣʘʩʷ ʦʧʘʥʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʽʥʪʝʨʥʝʪ ï ʧʣʘʪʬʦʨʤ çʅʘ ʫʨʦʢè, çɺʩʝʦʩʚʽʪʘè, YouTube, ɻʫʛʣ 

ʟʘʩʪʦʩʫʥʢʽʚ (Classroom, Jambord, Meet), ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ. ʎʝ ʨʦʟʰʠʨʠʣʦ ʤʦʞʣʠʚʦʩʪʽ 

ʩʫʯʘʩʥʦʛʦ ʚʯʠʪʝʣʷ, ʚʠʢʣʘʜʘʯʘ. 

ɿ ʧʦʯʘʪʢʦʤ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ ʙʘʛʘʪʦ ʫʢʨʘʾʥʮʽʚ 

ʦʧʠʥʠʣʠʩʷ ʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ, ʙʦ ʟʤʫʰʝʥʽ ʙʫʣʠ ʧʦʢʠʥʫʪʠ ʩʚʦʾ ʜʦʤʽʚʢʠ, ʘʣʝ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʪʨʠʚʘʚ ï ʤʠ ʚʩʽ ʟʨʦʟʫʤʽʣʠ ʚʘʞʣʠʚʽʩʪʴ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʤʦʪʠʚʘʮʽʾ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʴʦʛʦʜʥʽ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʪʠʩʷ 

ʦʬʣʘʡʥ, ʦʥʣʘʡʥ, ʘ ʪʘʢʦʞ ʥʘ ʟʤʽʰʘʥʦʤʫ ʥʘʚʯʘʥʥʽ. ɸʣʝ, ʥʘ ʞʘʣʴ, ʽʩʥʫʻ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ 

ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. ʇʝʨʰʝ ʟ ʥʠʭ ï ʷʢ ʟʨʦʙʠʪʠ ʪʘʢ, ʱʦʙ ʚʩʽ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ 

ʙʫʣʠ ʦʭʦʧʣʝʥʽ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ ʚ ʫʤʦʚʘʭ ʯʘʩʪʠʭ ʝʧʽʜʝʤʽʡ, ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʷʢ ʟʨʦʙʠʪʠ ʮʝ 

ʥʘʚʯʘʥʥʷ ʮʽʢʘʚʠʤ, ʱʦʙ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʙʫʚ ʚʤʦʪʠʚʦʚʘʥʠʤ.  

ɼʣʷ ʮʴʦʛʦ, ʤʥʦʶ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ ʟʘ ʥʘʩʪʫʧʥʠʤʠ 

ʧʠʪʘʥʥʷʤʠ: 

1. ɿʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ï ʮʝ é 

ɸ) ʤʝʪʦʜʠʢʘ, ʟʘ ʷʢʦʶ ʫʯʥʽ ʟʘʩʚʦʶʶʪʴ ʯʘʩʪʠʥʫ ʦʩʚʽʪʥʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʥʣʘʡʥ, ʘ ʯʘʩʪʠʥʫ 

ï ʦʬʣʘʡʥ ʫ ʢʣʘʩʽ; 
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ɹ) ʥʘʚʯʘʥʥʷ ʫ ʟʚʠʯʘʡʥʦʤʫ (ʬʽʟʠʯʥʦʤʫ) ʢʣʘʩʽ ʯʠ ʘʫʜʠʪʦʨʽʾ, ʘ ʥʝ ʜʠʩʪʘʥʮʽʡʥʝ, ʪʦʙʪʦ ʥʝ 

ʯʝʨʝʟ ʢʦʤʧ'ʶʪʝʨ, ʧʣʘʥʰʝʪ ʯʠ ʪʝʣʝʬʦʥ. 

2. ʎʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ é 

ɸ) ʚʧʝʚʥʝʥʝ, ʢʨʠʪʠʯʥʝ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʷ ʟ ʮʠʬʨʦʚʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʧʨʦʬʝʩʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʫʯʘʩʪʽ ʫ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ; 

ɹ) ɯʥʪʝʨʥʝʪ ï ʽʛʨʠ; 

ɺ) ʉʧʽʣʢʫʚʘʥʥʷ ʚ ʩʦʮʽʘʣʴʥʠʭ ʽʥʪʝʨʥʝʪ ï ʤʝʨʝʞʘʭ. 

3. ʗʢ ɺʠ ʧʦʯʫʚʘʻʪʝ ʩʝʙʝ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ? 

ɸ) ɺʧʝʚʥʝʥʠʡ/ʥʘ ʫ ʩʦʙʽ; 

ɹ) ʅʝ ʟʘʚʞʜʠ ʚʧʝʚʥʝʥʠʡ/ ʥʘ ʫ ʩʦʙʽ. 

4.  ɺʠ ʚʧʝʚʥʝʥʠʡ/ʥʘ ʫ ʩʦʙʽ, ʙʦ é  

ɸ) ɺʦʣʦʜʽʶ ʫʩʽʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

ɹ) ʃʝʛʢʦ ʚʢʣʶʯʘʶʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

ɺ) ʐʚʠʜʢʦ ʘʜʘʧʪʫʶʩʷ ʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

5. ʅʝ ʟʘʚʞʜʠ ʚʧʝʚʥʝʥʠʡ/ʥʘ ʙʦ é 

ɸ) ɺʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʪʝʭʥʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ; 

ɹ) ʅʝ ʟʘʚʞʜʠ ʤʦʞʫ ʚʢʣʶʯʠʪʠʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ; 

ɺ) ɺʘʞʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʬʦʨʤ ʨʦʙʦʪʠ. 

6. ʗʢ ɺʠ ʜʫʤʘʻʪʝ, ʯʠ ʚʘʞʣʠʚʦ ʚʤʽʪʠ ʰʚʠʜʢʦ ʧʝʨʝʢʣʶʯʘʪʠʩʷ ʥʘ ʨʽʟʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ? 

ɸ) ʊʘʢ; 

ɹ) ʅʽ. 

7. ʏʠ ʚʘʞʣʠʚʦ ʤʘʪʠ ʥʘʚʠʯʢʠ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ? 

ɸ) ɼʫʤʘʶ, ʪʘʢ; 

ɹ) ʅʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʟôʷʩʫʚʘʣʦʩʷ, ʱʦ 93 % ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 

ʨʦʟʨʽʟʥʷʶʪʴ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, 46 % ʨʦʟʫʤʽʶʪʴ ï ʱʦ ʪʘʢʝ ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʚʧʝʚʥʝʥʦ ʫ 

ʩʦʙʽ ʧʽʜ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ï 57 % ʪʦʤʫ ʱʦ ʚʦʣʦʜʽʶʪʴ ʫʩʽʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʰʚʠʜʢʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʜʽʷʣʴʥʦʩʪʽ ï 43 %, ʚʦʣʦʜʽʶʪʴ 

ʫʩʽʤʘ ʚʠʜʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, 33 % ï ʣʝʛʢʦ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʽʜ ʯʘʩ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʝ ʟʘʚʞʜʠ ʚʧʝʚʥʝʥʠʡ ï 23 %, 79 % ï ʚʚʘʞʘʶʪʴ ʚʘʞʣʠʚʠʤ ʰʚʠʜʢʦ 

ʧʝʨʝʢʣʶʯʘʪʠʩʷ ʥʘ ʨʽʟʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, 43 % ï ʚʚʘʞʘʶʪʴ, ʱʦ ʚʘʞʣʠʚʦ ʤʘʪʠ ʥʘʚʠʯʢʠ ʮʠʬʨʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɿ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʥʝʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʨʦʟʫʤʽʶʪʴ 

ʚʘʞʣʠʚʽʩʪʴ ʚʦʣʦʜʽʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʪʦʤʫ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʥʘ ʟʘʥʷʪʪʷʭ ʚ ʫʤʦʚʘʭ 
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ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ  ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʇʽʜ ʯʘʩ ʟʤʽʰʘʥʦʛʦ  ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʫʩʽʤ ʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ 

ʧʨʝʟʝʥʪʘʮʽʡ, ɻʫʛʣ ʟʘʩʪʦʩʫʥʢʽʚ (Meet, Classroom, Jambord), You Tube, Word, ʦʩʚʽʪʥʽʭ ʦʥʣʘʡʥ ï 

ʧʣʘʪʬʦʨʤ çʅʘ ʫʨʦʢè, çɺʩʝʦʩʚʽʪʘè, Learnsng Apps, ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ, ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ.  

ɺʩʽ ʮʽ ʧʣʘʪʬʦʨʤʠ ʽ ʟʘʩʪʦʩʫʥʢʠ ʚʠʤʘʛʘʶʪʴ ʰʚʠʜʢʦʾ ʤʦʙʽʣʴʥʦʩʪʽ, ʢʨʝʘʪʠʚʥʦʩʪʽ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʩʪʽ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚ ʜʽʪʷʭ ʤʦʪʠʚʘʮʽʶ, ʧʽʜʰʫʢʦʚʫʶʯʠ ʨʽʟʥʽ 

ʮʽʢʘʚʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʧʨʘʚʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʚʠʚʘʪʠ ʮʽ ʷʢʦʩʪʽ. ʄʝʥʽ ʧʦʜʦʙʘʶʪʴʩʷ ʚʧʨʘʚʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʛʦʪʦʚʽ, ʪʘʢ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʽ ʥʘ ʦʩʚʽʪʥʽʡ ʧʣʘʪʬʦʨʤʽ çʅʘ 

ʫʨʦʢè - ʮʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʧʝʨʝʚʽʨʠʪʠ ʟʘʩʚʦʻʥʠʡ ʤʘʪʝʨʽʘʣ. ɼʦʩʠʪʴ ʮʽʢʘʚʽ ʚʧʨʘʚʠ 

çʢʣʘʩʠʬʽʢʘʮʽʷè, çʧʘʟʣʠè, çʧʨʦʩʪʝ ʚʧʦʨʷʜʢʫʚʘʥʥʷè ʥʘ ʧʣʘʪʬʦʨʤʽ Learnsng Apps, ʢʚʝʩʪ ï 

ʢʽʤʥʘʪʠ ʥʘ ʦʩʚʽʪʥʽʡ ʧʣʘʪʬʦʨʤʽ çɺʩʝʦʩʚʽʪʘè, ʪʫʪ ʾʭ ʪʘʢ ʩʘʤʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʛʦʪʦʚʽ ʽ 

ʩʪʚʦʨʠʪʠ ʩʚʦʾ. ɼʦ ʨʝʯʽ, ʢʚʝʩʪ ï ʢʽʤʥʘʪʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ ʷʢ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ, ʙʦ ʚʦʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ.  

ɿʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚʘʞʣʠʚʦ ʟʘʮʽʢʘʚʠʪʠ ʽ ʚʤʦʪʠʚʫʚʘʪʠ, ʪʦʤʫ ʪʨʝʙʘ ʯʝʨʛʫʚʘʪʠ ʚʠʜʠ 

ʜʽʷʣʴʥʦʩʪʽ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʰʢʫ Jambord, ʜʝ ʧʽʜ ʯʘʩ ʟʘʥʷʪʪʷ ʨʘʟʦʤ ʟ ʜʽʪʴʤʠ ʩʢʣʘʜʘʪʠ 

ʬʨʝʡʤʠ, ʜʦʙʠʨʘʶʯʠ ʦʩʥʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʨʦʟʤʽʱʫʶʯʠ ʥʘ ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʭ ʩʪʽʢʝʨʘʭ.  

ɻʫʛʣ ʟʘʩʪʦʩʫʥʦʢ Classroom ʜʦʟʚʦʣʷʻ ʪʨʠʤʘʪʠ ʧʦʩʪʽʡʥʠʡ ʟʚôʷʟʦʢ ʟʽ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ: 

ʨʦʟʤʽʱʫʚʘʪʠ ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʝʦ, ʧʨʝʟʝʥʪʘʮʽʾ; ʚʝʩʪʠ ʧʝʨʝʧʠʩʢʫ ʟ ʜʽʪʴʤʠ ʫ 

çʚʢʘʟʽʚʢʘʭè. ɻʫʛʣ ʟʘʩʪʦʩʫʥʦʢ Meet ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʮʽʾ, ʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʤʘʪʝʨʽʘʣ ʟʘʥʷʪʪʷ.  

ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʜʫʞʝ ʯʘʩʪʦ ʥʝ ʥʘʜʪʦ ʰʚʠʜʢʦ ʧʝʨʝʢʣʶʯʘʶʪʴ ʩʚʦʶ ʫʚʘʛʫ ʟ ʦʜʥʦʛʦ ʚʠʜʫ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʽʥʰʫ, ʽʥʦʜʽ ʧʨʦʩʪʦ ʥʝ ʚʤʽʶʪʴ ʟʘʡʪʠ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʘʙʦ ʧʨʦʩʪʦ ʟʥʘʡʪʠ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ɯʥʪʝʨʥʝʪʽ. ʎʝ ʩʧʦʚʽʣʴʥʶʻ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ.  

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʧʨʦʙʣʝʤʘ ʧʝʨʝʜʫʩʽʤ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʛʽʧʝʨʘʢʪʠʚʥʦʩʪʽ, ʢʦʣʠ 

ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʧʦʩʧʽʰʘʻ ʟʨʦʙʠʪʠ ʱʦʩʴ ʜʫʞʝ ʰʚʠʜʢʦ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝ ʧʦʚʥʽʩʪʶ ʨʦʟʫʤʽʻ 

ʛʦʣʦʚʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ. ɸ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽ ʥʘʚʠʯʢʠ ʧʨʠʡʥʷʪʪʷ ʢʨʝʘʪʠʚʥʠʭ ʨʽʰʝʥʴ, 

ʥʝʜʦʩʪʘʪʥʴʦ ʩʬʦʨʤʦʚʘʥʽ ʥʘʚʠʯʢʠ ʢʦʤʫʥʽʢʘʮʽʾ, ʫʧʝʨʝʜʞʝʥʝ ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʪʠʚʘʮʽʾ. ʊʦʤʫ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʣʘʥ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʥʘ ʚʢʣʶʯʠʪʠ ʪʽʩʥʫ ʩʧʽʚʧʨʘʮʶ ʦʩʚʽʪʠ ʚʯʠʪʝʣʽʚ ʚʩʽʭ ʣʘʥʦʢ ʦʩʚʽʪʠ. ʇʦʪʨʽʙʥʦ 

ʚʣʘʰʪʦʚʫʚʘʪʠ ʢʦʥʬʝʨʝʥʮʽʾ, ʢʨʫʛʣʽ ʩʪʦʣʠ, ʱʦ ʜʦʟʚʦʣʠʪʠ ʜʽʣʠʪʠʩʷ ʜʦʩʚʽʜʦʤ, ʚʠʨʦʙʣʷʪʠ ʦʜʥʫ 

ʩʪʨʘʪʝʛʽʶ ʨʦʙʦʪʠ. ɸʜʞʝ ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ ʣʘʥʢʘ ʜʦʧʦʚʥʶʻ ʥʘʩʪʫʧʥʫ.  
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ɺʘʞʣʠʚʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʩʘʤʦʦʩʚʽʪʘ ʚʠʢʣʘʜʘʯʘ. ɿʘʨʘʟ ʽʩʥʫʻ ʙʘʛʘʪʦ ʦʩʚʽʪʥʽʭ ʢʫʨʩʽʚ ʥʘ 

ʧʣʘʪʬʦʨʤʘʭ Edera, Prometheus, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʫʚʘʪʠ ʩʚʦʶ ʢʚʘʣʽʬʽʢʘʮʽʶ. ɺʯʠʪʝʣʴ ʤʘʻ 

ʚʯʠʪʠʩʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʙʫʪʠ ʚʟʽʨʮʝʤ ʜʣʷ ʥʘʩʣʽʜʫʚʘʥʥʷ ʩʚʦʾʭ ʚʠʭʦʚʘʥʮʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. ɻʣʦʙʘʣʽʟʘʮʽʷ http://surl.li/pjgl 

2. ʉʝʨʧʥʝʚʘ 2023: ʜʠʜʞʠʪʘʣʽʟʘʮʽʷ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ http://surl.li/rljvm 

3. ʄʘʢʽʥʪʦʰ  http://surl.li/rljuj 

4. ʎʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ http://surl.li/nsitq 
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ʇʆʃɯʇʐɽʅʅʗ ʗʂɯʉʅʆɻʆ ʉʂʃɸɼʋ ʃɯʉɯɺ  

ʌɯʃɯɰ çʂʆʈʆʉʊʀʐɯɺʉʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 

 

ɼʫʙʨʘʚʩʴʢʠʡ ʆʣʝʛ1, ʄʽʥʠʯ ʉʝʨʛʽʡ2  
1-2 ʩʪʫʜʝʥʪʠ 

1-2 ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

bogdanmatviychuk@ukr.net 

 

ɸʥʦʪʘʮʽʷ. ʑʦʙ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʫ, ʥʝʦʙʭʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʠʧʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʣʽʩʫ ʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ, ʱʦʙ ʩʬʦʨʤʫʚʘʪʠ ʤʘʡʙʫʪʥʻ 

ʥʘʩʘʜʞʝʥʥʷ. ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʽʩʦʚʠʭ ʝʢʦʩʦʩʪʝʤ ʤʘʶʪʴ ʨʫʙʢʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʦʟʜʦʨʦʚʣʝʥʥʷ, ʘʜʞʝ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʢʣʘʜ ʥʘʩʘʜʞʝʥʴ ʫ ʧʝʨʽʦʜ ʨʦʩʪʫ ʜʝʨʝʚʦʩʪʘʥʫ. 

ʉʫʪʪʻʚʦ ʟʤʽʥʶʻʪʴʩʷ ʩʢʣʘʜ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ 

ʪʘ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ. ʎʝ ʧʝʨʽʦʜ - ʽʩʪʦʪʥʠʭ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʧʦʨʦʜʥʦʤʫ ʩʢʣʘʜʽ ʭʚʦʡʥʠʭ ʽ ʤ'ʷʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʜʠ ʨʫʙʦʢ ʜʦʛʣʷʜʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʙʢʠ, ʨʫʙʢʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʽʚ. 

ɸbstract. In order to increase the stability of the tree stand, it is necessary to take into 

account the typological structure of the forest at the forestry enterprise as much as possible and 

to adhere to the principles of ecological forestry in order to shape the future plantation. Formation 

and improvement of fellings are important for forest ecosystems, because they affect the 

composition of plantations during the growth period of the tree stand. The composition of forest 

areas changes significantly during continuous sanitary felling and during reforestation. This is a 

period of significant changes occurring in the species composition of coniferous and soft-leaved 

forests. 

Key words: types of maintenance felling, intensity of felling, felling for the formation and 

improvement of forests. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɸʥʘʣʽʟ ʟʤʽʥʠ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʟʘ ʨʝʚʽʟʽʡʥʠʡ ʧʝʨʽʦʜ ʥʘ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ ʯʠ ʙʫʣʠ ʝʬʝʢʪʠʚʥʠʤʠ ʨʫʙʢʠ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʽʚ ʪʘ ʯʠ ʚʯʘʩʥʦ ʚʦʥʠ ʧʨʦʚʦʜʠʣʠʩʴ. ɸʜʞʝ ʩʘʤʝ ʪʘʢʽ ʣʽʩʽʚʥʠʯʽ 

ʟʘʭʦʜʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʥʘʩʘʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʣʽʩʽʚ 

ʋʢʨʘʾʥʠ ʧʨʦʚʦʜʠʣʠ ɹʫʣʘʪ ɸ., ɹʘʱʝʚʘʥʞʽ ɸ.[1], ʇʦʨʦʭʥʷʯ, ɯ. [2], ʂʨʝʤʝʥʝʮʴʢʘ ɭ. [3], 

ʏʝʨʥʷʚʩʴʢʠʡ ʄ., ʂʨʠʥʠʮʴʢʠʡ ɻ., ʇʘʨʧʘʥ ɺ. [4], ɿʘʚʝʨʶʭʘ, ʄ. [5]., ʉʽʨʫʢ ʖ. [6]. ʂʨʽʤ ʪʦʛʦ 
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ʜʣʷ ʙʘʛʘʪʴʦʭ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʣʽʩʽʚ ʜʫʞʝ ʘʢʪʫʘʣʴʥʽ ʚ ʥʘʫʢʦʚʦʤʫ ʪʘ ʧʨʘʢʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ [7, 

8, 9]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï  ʘʥʘʣʽʟ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʢʦʪʨʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʽ, ʷʢʝ ʟʘʟʚʠʯʘʡ 

ʧʝʨʝʜʙʘʯʘʻ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ, ʨʦʣʴ ʜʦʛʣʷʜʦʚʠʭ ʨʫʙʘʥʴ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʽʜ 

ʚʧʣʠʚʦʤ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚ ʟʤʽʥʶʶʪʴʩʷ ʪʝʥʜʝʥʮʽʾ ʜʦ ʩʧʨʦʱʝʥʥʷ 

ʜʦʛʣʷʜʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʣʴʥʽʰʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʙʦʢ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʛʣʷʜʽʚ, ʱʦ 

ʟʫʤʦʚʣʝʥʦ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʨʠʯʠʥʘʤʠ. ɼʦʛʣʷʜʦʚʽ ʨʫʙʢʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʚ ʣʽʩʘʭ, ʷʢʽ 

ʨʝʢʦʥʩʪʨʫʶʶʪʴʩʷ ʟʘ ʧʦʨʦʜʥʠʤ ʩʢʣʘʜʦʤ ʘʙʦ ʧʝʨʝʭʦʜʷʪʴ ʽʟ ʩʠʩʪʝʤʠ ʩʫʮʽʣʴʥʠʭ ʨʫʜʦʢ ʜʦ 

ʚʠʙʽʨʢʦʚʠʭ [8].  

ɺ ʫʤʦʚʘʭ ʬʽʣʽʾ çʂʦʨʦʩʪʠʰʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ 

ʟʘʭʠʩʥʦʩʪʽ: ʣʽʩʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ, ʥʘʫʢʦʚʦʛʦ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʽ ʣʽʩʠ, ʟʘʭʠʩʥʽ ʣʽʩʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʣʽʩʠ, ʚ ʷʢʠʭ ʙʫʣʦ ʟʘʧʨʦʻʢʪʦʚʘʥʦ 

ʚʩʽ ʯʦʪʠʨʠ ʚʠʜʠ ʨʫʙʦʢ ʜʦʛʣʷʜʫ. ʄʠ ʧʨʦʚʝʣʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʟ ʛʝʦʧʦʨʪʘʣʫ çʃʽʩʠ ʋʢʨʘʾʥʠè [10] 

ʟʘ ʧʣʦʱʘʤʠ ʜʦʛʣʷʜʦʚʠʭ ʨʫʙʦʢ (ʪʘʙʣ.1). 

 

ʊʘʙʣʠʮʷ  1 ï ʌʦʥʜ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʬʽʣʽʾ çʂʦʨʦʩʪʠʰʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʩʪʘʥʦʤ ʥʘ 01.01.2022 ʨʽʢ 

ɺʠʜ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʇʣʦʱʘ 

ʃʽʩʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ, ʥʘʫʢʦʚʦʛʦ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʆʩʚʽʪʣʝʥʥʷ 15,7 

ʇʨʦʯʠʱʝʥʥʷ 45,8 

ʇʨʦʨʽʜʞʫʚʘʥʥʷ 171,6 

ʇʨʦʭʽʜʥʘ ʨʫʙʢʘ 1226,8 

ʈʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʽ ʣʽʩʠ 

ʆʩʚʽʪʣʝʥʥʷ 642,1 

ʇʨʦʯʠʱʝʥʥʷ 1338,6 

ʇʨʦʨʽʜʞʫʚʘʥʥʷ 925,3 

ʇʨʦʭʽʜʥʘ ʨʫʙʢʘ 14566,5 

ʃʽʩʽʚʥʠʯʠʡ ʜʦʛʣʷʜ ʚ ʥ/ʟ 79,8 

ɿʘʭʠʩʥʽ ʣʽʩʠ 

ʆʩʚʽʪʣʝʥʥʷ 729,6 

ʇʨʦʯʠʱʝʥʥʷ 1096,4 
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ʇʨʦʨʽʜʞʫʚʘʥʥʷ 767,0 

ʇʨʦʭʽʜʥʘ ʨʫʙʢʘ 10360,2 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʣʽʩʠ 

ʆʩʚʽʪʣʝʥʥʷ 1602,2 

ʇʨʦʯʠʱʝʥʥʷ 4325,5 

ʇʨʦʨʽʜʞʫʚʘʥʥʷ 3896,6 

ʇʨʦʭʽʜʥʘ ʨʫʙʢʘ 9899,6 

ʃʽʩʽʚʥʠʯʠʡ ʜʦʛʣʷʜ ʚ ʥ/ʟ 223,9 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ʄʝʪʦʶ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʻ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʜʝʨʝʚ, 

ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʚ ʥʘʩʘʜʞʝʥʥʽ. ʊʘʢʽ ʟʘʭʦʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʨʽʦʜʠʯʥʝ ʚʠʜʘʣʝʥʥʷ ʯʘʩʪʠʥʠ 

ʜʝʨʝʚ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ ʪʘ ʞʠʚʣʝʥʥʷ. ʈʫʙʢʠ ʜʦʛʣʷʜʫ ʧʨʦʚʦʜʷʪʴ 

ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʚʽʜ ʧʦʩʘʜʢʠ ʥʘʩʘʜʞʝʥʥʷ ʜʦ ʦʜʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ ʛʦʣʦʚʥʦʾ ʨʫʙʢʠ [6]. ɺʘʨʪʦ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʚ ʫʤʦʚʘʭ ʬʽʣʽʾ çʂʦʨʦʩʪʠʰʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

ʦʩʚʽʪʣʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʧʣʦʱʽ 869,7ʛʘ (13%), ʧʨʦʯʠʱʝʥʥʷ 3160,7ʛʘ (46%), ʧʨʦʨʽʜʞʝʥʥʷ 

2145,3ʛʘ (31%), ʧʨʦʭʽʜʥʽ ʨʫʙʢʠ 368,8ʛʘ (5%) ʪʘ ʣʽʩʽʚʥʠʯʠʡ ʜʦʛʣʷʜ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʣʦʱʽ 

373,6ʛʘ (5%). (ʨʠʩ.1.) 

 

 

ʈʠʩʫʥʦʢ 1 - ʈʦʟʧʦʜʽʣ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʚ ʫʤʦʚʘʭ ʬʽʣʽʾ 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ. ʊʝʭʥʦʣʦʛʽʾ ʨʦʙʽʪ ʥʘ 

ʨʫʙʢʘʭ ʜʦʛʣʷʜʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʾʭ ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ, ʚʽʢʦʤ ʜʝʨʝʚʦʩʪʘʥʫ, 

ʤʝʪʦʜʦʤ ʨʦʟʢʨʷʞʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʪʘ ʦʙʨʽʟʫʚʘʥʥʷ ʩʫʯʢʽʚ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʦʤ ʪʨʝʣʶʚʘʥʥʷ [8]. 

ʆʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ, ʷʢʘ ʧʨʝʜ'ʷʚʣʷʻʪʴʩʷ ʜʦ ʨʫʙʦʢ ʜʦʛʣʷʜʫ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʣʽʩʥʠʮʪʚʽ, ʻ 

ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʫ.  
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ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʬʽʣʽʾ çʂʦʨʦʩʪʠʰʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʇ çʃʽʩʠ ʋʢʨʘʾʥʠè 

ʩʝʨʝʜ ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʡ ʦʟʜʦʨʦʚʣʝʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʦʩʚʽʪʣʝʥʥʷ ʪʘ 

ʧʨʦʯʠʱʝʥʥʷ. ɼʘʥʽ ʨʫʙʢʠ ʻ ʩʠʣʴʥʦ ʽʥʪʝʥʩʠʚʥʠʤʠ ʡ ʷʢʽʩʥʦ ʬʦʨʤʫʶʪʴ ʩʢʣʘʜ ʤʘʡʙʫʪʥʽʭ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. 
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ʬʦʥʜʫ ʪa iʥʰʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ, a ʪaʢʦʞ ʨʝʢʨʝaʮiʡʥʦʛʦ, ʦʟʜʦʨʦʚʯʦʛʦ ʪa 

iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ. ɺʠʢʣaʜʝʥʦ ʧʨaʚʦʚʠʡ ʨʝʞʠʤ ʚʠʢʦʨʠʩʪaʥʥʷ ʟʝʤʝʣʴ ʚʠʱʝ 

ʥaʟʚaʥʠʭ ʢaʪʝʛʦʨiʡ. ʉʬʦʨʤʫʣʴʦʚaʥi ʧʨʠʥʮʠʧʠ ʚiʜʥʝʩʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʜʦ ʟʝʤʝʣʴ 

ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ ʪa iʥʰʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ, a ʪaʢʦʞ 

ʨʝʢʨʝaʮiʡʥʦʛʦ, ʦʟʜʦʨʦʚʯʦʛʦ ʪa iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ. 

ʂʣʶʯʦʚi ʩʣʦʚa: ʧʨaʚʦʚʠʡ ʨʝʞʠʤ, ʟʝʤʣi ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ ʪa iʥʰʦʛʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ, ʟʝʤʣi ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ, ʟʝʤʣi ʦʟʜʦʨʦʚʯʦʛʦ 

ʧʨʠʟʥaʯʝʥʥʷ ʪa ʟʝʤʣi iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ.  

Abstract. The peculiarities of the legal regime of the lands of the nature reserve fund and 

other nature protection purposes, as well as recreational, health and historical and cultural purposes 

are highlighted. The legal regime of land use above the mentioned categories is outlined. Formulated 

the principles of assigning land plots to the lands of the nature reserve fund and other nature 

conservation purposes, as well as recreational, health and historical and cultural purposes. 

Key words: legal regime, land of the nature reserve fund and other nature conservation 

purpose, land of recreational purpose, land of health purpose and land of historical and cultural 

purpose. 

 

ʇʦʩʪaʥʦʚʢa ʧʨʦʙʣʝʤʠ. ɺ ʜaʥiʡ ʩʪaʪʪi ʜʦʩʣiʜʞʝʥʦ ʧʨʦʙʣʝʤʫ ʚʠʢʦʨʠʩʪaʥʥʷ ʟʝʤʝʣʴ 

ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ ʪa iʥʰʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ, a ʪaʢʦʞ 

ʨʝʢʨʝaʮiʡʥʦʛʦ, ʦʟʜʦʨʦʚʯʦʛʦ ʪa iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ.  

Aʥaʣiʟ ʦʩʪaʥʥiʭ ʜʦʩʣiʜʞʝʥʴ i ʧʫʙʣiʢaʮiʡ. ʇʨaʚʦʚʠʡ ʨʝʞʠʤ ʚʠʢʦʨʠʩʪaʥʥʷ ʜaʥʠʭ 

ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʚʠʩʚiʪʣʝʥʦ ʫ ɿʝʤʝʣʴʥʦʤʫ ʢʦʜʝʢʩi ʋʢʨaʾʥʠ, ʃiʩʦʚʦʤʫ ʢʦʜʝʢʩi ʋʢʨaʾʥʠ. ɼaʥiʡ 

ʧʨʦʙʣʝʤi ʧʨʠʩʚʷʯʝʥi ʧʨaʮi ʚiʪʯʠʟʥʷʥʠʭ ʜʦʩʣiʜʥʠʢiʚ ʧʨaʚʦʟʥaʚʮiʚ ʪa ʝʢʦʣʦʛiʚ (ʐʝʨʝʤʝʪ A. ʇ., 

ʇaʰʝʥʢʦ ɺ. ʄ., ɼʦʙʨʷʢ ɼ. ʉ., ʊʨʝʪʷʢ A. ʄ, ʊʨʝʪʷʢ ʈ. A. ʪa iʥ.) ʧʨʠʩʚʷʪʠʣʠ ʜʦʩʣiʜʞʝʥʥʶ 

ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪaʥʥʷ ʟʝʤʝʣʴ ʜaʥʠʭ ʢaʪʝʛʦʨiʡ ʯʠʤaʣʦ ʧʨaʮʴ.  
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ʈʝʟʫʣʴʪaʪʠ ʜʦʩʣiʜʞʝʥʥʷ. ɿʝʤʣi ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʤaʶʪʴ ʥaʫʢʦʚʝ 

ʦʙˇʨʫʥʪʦʚaʥʝ ʧʦʥʷʪʪʷ, ʚʠʟʥaʯʝʥʠʡ ʩʢʣaʜ ʪa ʨʝʞʠʤ ʚʠʢʦʨʠʩʪaʥʥʷ.  

ɿʝʤʣi ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ ʟa ʩʚʦʾʤ ʮiʣʴʦʚʠʤ ʧʨʠʟʥaʯʝʥʥʷʤ ʩʢʣaʜaʶʪʴʩʷ ʟ ʜʚʦʭ 

ʚʠʜiʚ:  

¶ ʧʨʠʨʦʜʥi ʪʝʨʠʪʦʨiʾ ʪa ʦʙôʻʢʪʠ: ʟʝʤʝʣi ʧʨʠʨʦʜʥʠʭ ʟaʧʦʚiʜʥʠʢiʚ, ʥaʮiʦʥaʣʴʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʧaʨʢiʚ, ʙiʦʩʬʝʨʥʠʭ ʟaʧʦʚiʜʥʠʢiʚ, ʨʝʛiʦʥaʣʴʥʠʭ ʣaʥʜʰaʬʪʥʠʭ ʧaʨʢiʚ, ʟaʢaʟʥʠʢiʚ, 

ʧaʤ'ʷʪʦʢ ʧʨʠʨʦʜʠ, ʟaʧʦʚiʜʥʠʭ ʫʨʦʯʠʱ [1, 5]; 

¶  ʟʝʤʝʣʴ, ʥa ʷʢʠʭ ʣʶʜʠʥʦʶ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥi ʙʦʪaʥiʯʥi ʩaʜʠ, ʜʝʥʜʨʦʣʦʛiʯʥi ʪa  

ʟʦʦʣʦʛiʯʥi ʧaʨʢʠ, ʧaʨʢʠ-ʧaʤ'ʷʪʢʠ ʩaʜʦʚʦ-ʧaʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚa [1, 5]. 

ɿʝʤʣi ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ ï ʮʝ ʜiʣʷʥʢʠ ʩʫʰi i ʚʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ ʟ ʧʨʠʨʦʜʥʠʤʠ 

ʢʦʤʧʣʝʢʩaʤʠ ʪa ʦʙ'ʻʢʪaʤʠ, ʱʦ ʤaʶʪʴ ʦʩʦʙʣʠʚʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ, ʝʢʦʣʦʛiʯʥʫ, ʥaʫʢʦʚʫ, 

ʝʩʪʝʪʠʯʥʫ, ʨʝʢʨʝaʮiʡʥʫ ʪa iʥʰʫ ʮiʥʥiʩʪʴ, ʷʢʠʤ ʚiʜʧʦʚiʜʥʦ ʜʦ ʟaʢʦʥʫ ʥaʜaʥʦ ʩʪaʪʫʩ ʪʝʨʠʪʦʨiʡ 

ʪa ʦʙ'ʻʢʪiʚ ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ. ɺʦʥʠ ʻ ʦʜʥiʻʶ ʟ ʢaʪʝʛʦʨiʡ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣaʜʫ 

ʟʝʤʝʣʴ ʋʢʨaʾʥʠ (ʧ. çʚè ʩʪ. 19 ɿʂ) [1, 5]. ɿaʛaʣʴʥʦʧʨaʚʦʚʠʡ ʨʝʞʠʤ ʫʩiʭ ʟʝʤʝʣʴ ʮʴʦʛʦ ʬʦʥʜʫ 

ʧʝʨʝʜʙaʯʝʥʦ ʫ ʩʪ. 7 ɿaʢʦʥʫ ʋʢʨaʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʠʡ ʬʦʥʜ ʋʢʨaʾʥʠè, ʟʛiʜʥʦ ʟ ʷʢʦʶ 

ʥa ʮʠʭ ʟʝʤʣʷʭ ʟaʙʦʨʦʥʷʻʪʴʩʷ ʙʫʜʴ-ʷʢa ʜiʷʣʴʥiʩʪʴ, ʱʦ ʥʝʛaʪʠʚʥʦ ʚʧʣʠʚaʻ aʙʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥa 

ʩʪaʥ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩiʚ ʪa ʦʙ'ʻʢʪiʚ ʯʠ ʧʝʨʝʰʢʦʜʞaʻ ʾʭ ʚʠʢʦʨʠʩʪaʥʥʶ ʟa ʮiʣʴʦʚʠʤ 

ʧʨʠʟʥaʯʝʥʥʷʤ [1, 2, 5]. 

ʇʦʨʷʜʦʢ ʚiʜʚʝʜʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʧʨʠʨʦʜʥʠʤ ʟaʧʦʚiʜʥʠʢaʤ, ʙiʦʩʬʝʨʥʠʤ 

ʟaʧʦʚiʜʥʠʢaʤ, ʥaʮiʦʥaʣʴʥʠʤ ʧʨʠʨʦʜʥʠʤ ʧaʨʢaʤ, ʨʝʛiʦʥaʣʴʥʠʤ ʣaʥʜʰaʬʪʥʠʤ ʧaʨʢaʤ, a ʪaʢʦʞ 

ʙʦʪaʥiʯʥʠʤ ʩaʜaʤ, ʜʝʥʜʨʦʣʦʛiʯʥʠʤ ʪa ʟʦʦʣʦʛiʯʥʠʤ ʧaʨʢaʤ i ʧʦʨʷʜʦʢ ʚʠʜaʯi ʾʤ ʜʦʢʫʤʝʥʪiʚ ʥa 

ʧʨaʚʦ ʢʦʨʠʩʪʫʚaʥʥʷ ʟʝʤʣʝʶ ʚʠʟʥaʯaʶʪʴʩʷ ʩʪaʪʪʷʤʠ 20, 122, 123, 125, 126, 149 ï 151 i 208 ɿʂ 

ʋʢʨaʾʥʠ [1, 2, 5]. 

ɺiʜʧʦʚiʜʥʦ ʜʦ ʟaʛaʣʴʥʦʜʝʨʞaʚʥʦʾ ʧʨʦʛʨaʤʠ ʬʦʨʤʫʚaʥʥʷ ʥaʮiʦʥaʣʴʥʦʾ ʝʢʦʣʦʛiʯʥʦʾ 

ʤʝʨʝʞi ʋʢʨaʾʥʠ ʥa 2000-2015 ʨʦʢʠ, ʟaʪʚʝʨʜʞʝʥʦʾ ɺʝʨʭʦʚʥʦʶ ʈaʜʦʶ ʋʢʨaʾʥʠ 21 ʚʝʨʝʩʥʷ 2000 

ʨʦʢʫ ʙʫʣʠ ʟʙiʣʴʰʝʥi ʧʣʦʱi ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ ʢʨaʾʥʠ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚiʜʧʦʚiʜʥʦ ʜʦ ʚʠʤʦʛ ʱʦʜʦ ʬʫʥʢʮiʦʥʫʚaʥʥʷ ʥaʮiʦʥaʣʴʥʦʾ ʝʢʦʣʦʛiʯʥʦʾ 

ʩʠʩʪʝʤʠ ʫ ɺʩʝʻʚʨʦʧʝʡʩʴʢiʡ ʝʢʦʣʦʛiʯʥiʡ ʤʝʨʝʞi [2]. 

ɿʝʤʝʣʴʥi ʜiʣʷʥʢʠ ʟ ʫʩiʤa ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩaʤʠ ʚʠʣʫʯaʶʪʴʩʷ ʟ ʛʦʩʧʦʜaʨʩʴʢʦʛʦ 

ʚʠʢʦʨʠʩʪaʥʥʷ i ʥaʜaʶʪʴʩʷ ʟʦʦʣʦʛiʯʥʠʤ ʧaʨʢaʤ ʫ ʪʦʤʫ ʩaʤʦʤʫ ʧʦʨʷʜʢʫ, ʷʢ i ʜʣʷ iʥʰʠʭ 

ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʠʭ ʪʝʨʠʪʦʨiʡ. ʇʨaʚʦʚʠʡ ʨʝʞʠʤ ʮʠʭ ʟʝʤʝʣʴ ʨʝʛʫʣʶʻʪʴʩʷ ɿaʢʦʥʦʤ ʋʢʨaʾʥʠ 

çʇʨʦ ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʠʡ ʬʦʥʜ ʋʢʨaʾʥʠè, ɿʝʤʝʣʴʥʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨaʾʥʠ, a ʪaʢʦʞ 

ʇʦʣʦʞʝʥʥʷʤ ʧʨʦ ʟʦʦʣʦʛiʯʥʠʡ ʧaʨʢ ʟaʛaʣʴʥʦʜʝʨʞaʚʥʦʛʦ ʟʥaʯʝʥʥʷ, ʟaʪʚʝʨʜʞʝʥʠʤ ʥaʢaʟʦʤ 

ʄiʥʝʢʦʙʝʟʧʝʢʠ i ʄiʥʢʫʣʴʪʫʨʠ ʚiʜ 20 ʣʶʪʦʛʦ 1998 ʨ. ˉ 21/46. ʅa ʟʝʤʣʷʭ ʟʦʦʣʦʛiʯʥʠʭ ʧaʨʢiʚ 
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ʟaʙʦʨʦʥʷʻʪʴʩʷ ʜiʷʣʴʥiʩʪʴ, ʱʦ ʥʝ ʧʦʚ'ʷʟaʥa ʟ ʚʠʢʦʥaʥʥʷʤ ʧʦʢʣaʜʝʥʠʭ ʥa ʥʠʭ ʟaʚʜaʥʴ i ʟaʛʨʦʞʫʻ 

ʟʙʝʨʝʞʝʥʥʶ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʞʠʪʪʷ ʪʚaʨʠʥ ʧaʨʢiʚ [2]. 

ʊaʢʦʞ ʫ ʩʢʣaʜi ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʋʢʨaʾʥʠ ʻ ʟʝʤʣi iʥʰʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ 

ʧʨʠʟʥaʯʝʥʥʷ ʪa ʾʭ ʚʠʢʦʨʠʩʪaʥʥʷ, ʷʢi ʪaʢʦʞ ʤaʶʪʴ ʩʚiʡ ʧʨaʚʦʚʠʡ ʨʝʞʠʤ ʚʠʢʦʨʠʩʪaʥʥʷ. 

ɼʦ ʟʝʤʝʣʴ iʥʰʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʥaʣʝʞaʪʴ ʟʝʤʝʣʴʥi ʜiʣʷʥʢʠ ʚʦʜʥʦ-

ʙʦʣʦʪʥʠʭ ʫʛiʜʴ, ʱʦ ʥʝ ʚiʜʥʝʩʝʥi ʜʦ ʟʝʤʝʣʴ ʣiʩʦʚʦʛʦ i ʚʦʜʥʦʛʦ ʬʦʥʜʫ, a ʪaʢʦʞ ʟʝʤʝʣʴʥi ʜiʣʷʥʢʠ, 

ʫ ʤʝʞaʭ ʷʢʠʭ ʻ ʧʨʠʨʦʜʥi ʦʙ'ʻʢʪʠ, ʱʦ ʤaʶʪʴ ʦʩʦʙʣʠʚʫ ʥaʫʢʦʚʫ ʮiʥʥiʩʪʴ (ʩʪ. 46 ɿʂ) [1, 2, 5]. 

ɿaʢʦʥʦʤ ʋʢʨaʾʥʠ ñʇʨʦ ɿaʛaʣʴʥʦʜʝʨʞaʚʥʫ ʧʨʦʛʨaʤʫ ʨʦʟʚʠʪʢʫ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜaʨʩʪʚaò 

ʚiʜ 17 ʩiʯʥʷ 2002 ʨ. ʚʠʟʥaʯʝʥʦ ʟaʭʦʜʠ ʱʦʜʦ ʚiʜʪʚʦʨʝʥʥʷ ʪa ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʫʛiʜʴ. 

ɿaʛaʣʴʥʦʜʝʨʞaʚʥʦʶ ʧʨʦʛʨaʤʦʶ ʦʭʦʨʦʥʠ ʪa ʚiʜʪʚʦʨʝʥʥʷ ʜʦʚʢiʣʣʷ Aʟʦʚʩʴʢʦʛʦ i ʏʦʨʥʦʛʦ ʤʦʨiʚ, 

ʟaʪʚʝʨʜʞʝʥʦʶ ɿaʢʦʥʦʤ ʋʢʨaʾʥʠ ʚiʜ 22 ʙʝʨʝʟʥʷ 2001 ʨ., ʧʝʨʝʜʙaʯʝʥʦ ʧʦʜaʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʟaʢʦʥʦʜaʚʩʪʚa, ʱʦ ʨʝʛʫʣʶʻ ʧʨaʚʦʚʠʡ ʨʝʞʠʤ ʟʝʤʝʣʴ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʫʛiʜʴ ʤiʞʥaʨʦʜʥʦʛʦ 

ʟʥaʯʝʥʥʷ [1, 2, 5]. 

ʅa ʚʠʢʦʥaʥʥʷ ʧʦʣʦʞʝʥʴ ʤiʞʥaʨʦʜʥʠʭ ʢʦʥʚʝʥʮiʡ ʧʦʩʪaʥʦʚʦʶ ʂaʙiʥʝʪʫ ʄiʥiʩʪʨiʚ 

ʋʢʨaʾʥʠ ñʇʨʦ ʟaʭʦʜʠ ʧʦ ʦʭʦʨʦʥi ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʫʛiʜʴ, ʱʦ ʤaʶʪʴ ʤiʞʥaʨʦʜʥʝ ʟʥaʯʝʥʥʷò ʚiʜ 

23 ʣʠʩʪʦʧaʜa 1995 ʨ. ˉ 935 ʚʠʟʥaʯʝʥʦ ʧʝʨʝʣiʢ ʪaʢʠʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʫʛiʜʴ ʋʢʨaʾʥʠ. 

ʇʦʩʪaʥʦʚʦʶ ʂaʙiʥʝʪʫ ʄiʥiʩʪʨiʚ ñʇʨʦ ʧʦʨʷʜʦʢ ʥaʜaʥʥʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʤ ʫʛiʜʜʷʤ 

ʩʪaʪʫʩʫ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʫʛiʜʴ ʤiʞʥaʨʦʜʥʦʛʦ ʟʥaʯʝʥʥʷò ʋʢʨaʾʥʠ ʚiʜ 29 ʩʝʨʧʥʷ 2002 ʨ. ˉ 1287 

ʚʩʪaʥʦʚʣʝʥʦ ʪaʢʦʞ ʧʨaʚʦʚʠʡ ʨʝʞʠʤ ʟʝʤʝʣʴ ʮʠʭ ʫʛiʜʴ. ɺiʜʧʦʚiʜʥʦ ʜʦ ʮʴʦʛʦ ʇʦʨʷʜʢʫ ʩʪaʪʫʩ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʫʛiʜʴ ʤiʞʥaʨʦʜʥʦʛʦ ʟʥaʯʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʥaʜaʥʦ ʮiʥʥʠʤ ʧʨʠʨʦʜʥʠʤ 

ʢʦʤʧʣʝʢʩaʤ ʙʦʣiʪ, ʟaʧʣaʚʥʠʭ ʣʫʢ i ʣiʩiʚ, a ʪaʢʦʞ ʚʦʜʥʠʭ ʦʙ'ʻʢʪiʚ ï  ʧʨʠʨʦʜʥʠʭ aʙʦ ʰʪʫʯʥʦ 

ʩʪʚʦʨʝʥʠʭ, ʧʦʩʪiʡʥʠʭ ʯʠ ʪʠʤʯaʩʦʚʠʭ, ʩʪʦʷʯʠʭ aʙʦ ʧʨʦʪʦʯʥʠʭ, ʧʨiʩʥʠʭ ʯʠ ʩʦʣʦʥʢʫʚaʪʠʭ, ʫ ʪʦʤʫ 

ʯʠʩʣi ʤʦʨʩʴʢʠʤ aʢʚaʪʦʨiʷʤ, ʱʦ ʟʥaʭʦʜʷʪʴʩʷ ʫ ʤʝʞaʭ ʪʝʨʠʪʦʨiʡ ʪa ʦʙ'ʻʢʪiʚ ʧʨʠʨʦʜʥʦ-

ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ, ʟʝʤʝʣʴ ʚʦʜʥʦʛʦ ʪa ʣiʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨaʾʥʠ [1, 2, 5]. 

ɼʦ ʟʝʤʝʣʴ ʦʟʜʦʨʦʚʯʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʥaʣʝʞaʪʴ ʟʝʤʣi, ʱʦ ʤaʶʪʴ ʧʨʠʨʦʜʥi ʣiʢʫʚaʣʴʥi 

ʚʣaʩʪʠʚʦʩʪi, ʱʦ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ aʙʦ ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚaʪʠʩʷ ʜʣʷ ʧʨʦʬiʣaʢʪʠʢʠ 

ʟaʭʚʦʨʶʚaʥʴ i ʣiʢʫʚaʥʥʷ ʣʶʜʝʡ. ʃiʢʫʚaʣʴʥʦ-ʦʟʜʦʨʦʚʯi ʚʣaʩʪʠʚʦʩʪi ʤaʶʪʴ ʥʝ ʩaʤi ʟʝʤʣi, a 

ʪiʣʴʢʠ ʣiʢʫʚaʣʴʥʦ-ʦʟʜʦʨʦʚʯa ʤiʩʮʝʚiʩʪʴ, ʪʦʙʪʦ ʧʨʠʨʦʜʥa ʪʝʨʠʪʦʨiʷ, ʱʦ ʤaʻ ʤiʥʝʨaʣʴʥi ʪa 

ʪʝʨʤaʣʴʥi ʚʦʜʠ, ʣiʢʫʚaʣʴʥi ʛʨʷʟi, ʦʟʦʢʝʨʠʪ, ʨʦʧʫ ʣʠʤaʥiʚ ʪa ʦʟʝʨ, ʢʣiʤaʪʠʯʥi ʪa iʥʰi ʧʨʠʨʦʜʥi 

ʫʤʦʚʠ, ʩʧʨʠʷʪʣʠʚi ʜʣʷ ʣiʢʫʚaʥʥʷ, ʤʝʜʠʯʥʦʾ ʨʝaʙiʣiʪaʮiʾ ʪa ʧʨʦʬiʣaʢʪʠʢʠ ʟaʭʚʦʨʶʚaʥʴ [1, 6]. 

ʈiʰʝʥʥʷ ʧʨʦ ʦʛʦʣʦʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨiʡ ʢʫʨʦʨʪʥʠʤʠ ʪʝʨʠʪʦʨiʷʤʠ ʜʝʨʞaʚʥʦʛʦ 

ʟʥaʯʝʥʥʷ ʧʨʠʡʤaʻ ɺʝʨʭʦʚʥa ʈaʜa ʋʢʨaʾʥʠ ʟa ʧʦʜaʥʥʷʤ ʂaʙiʥʝʪʫ ʄiʥiʩʪʨiʚ ʋʢʨaʾʥʠ. ʈiʰʝʥʥʷ 

ʧʨʦ ʦʛʦʣʦʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨiʡ ʢʫʨʦʨʪʥʠʤʠ ʪʝʨʠʪʦʨiʷʤʠ ʤiʩʮʝʚʦʛʦ ʟʥaʯʝʥʥʷ 

ʧʨʠʡʤaʶʪʴ ɺʝʨʭʦʚʥa ʈaʜa Aʈ ʂʨʠʤ, ʦʙʣaʩʥi, ʂʠʾʚʩʴʢa ʪa ʉʝʚaʩʪʦʧʦʣʴʩʴʢa ʤiʩʴʢi ʨaʜʠ ʟa 

ʧʦʜaʥʥʷʤ ʚiʜʧʦʚiʜʥʦ ʈaʜʠ ʤiʥiʩʪʨiʚ Aʈ ʂʨʠʤ, ʦʙʣaʩʥʠʭ, ʂʠʾʚʩʴʢʦʾ ʪa ʉʝʚaʩʪʦʧʦʣʴʩʴʢʦʾ 
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ʤiʩʴʢʠʭ ʜʝʨʞaʚʥʠʭ aʜʤiʥiʩʪʨaʮiʡ. ɿʝʤʝʣʴʥi ʜiʣʷʥʢʠ ʦʟʜʦʨʦʚʯʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʢʫʨʦʨʪiʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʦʨʷʜʢʫ, ʚʠʟʥaʯʝʥʦʤʫ ʧʨʦʝʢʪʦʤ ʦʨʛaʥiʟaʮiʾ ʚʠʢʦʨʠʩʪaʥʥʷ ʪʝʨʠʪʦʨiʾ ʪa 

ʛʝʥʝʨaʣʴʥʠʤ ʧʣaʥʦʤ ʟaʙʫʜʦʚʠ ʢʫʨʦʨʪʫ ʟ ʜʦʜʝʨʞaʥʥʷʤ ʚʠʤʦʛ ʩʪaʪʝʡ 31-33 ɿaʢʦʥʫ ʋʢʨaʾʥʠ 

ñʇʨʦ ʢʫʨʦʨʪʠò[1, 6]. ʇʦʨʷʜʦʢ ʥaʜaʥʥʷ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧaʣʠʥ, ʱʦ ʥaʣʝʞaʪʴ ʜʦ ʧʨʠʨʦʜʥʠʭ 

ʣiʢʫʚaʣʴʥʠʭ ʨʝʩʫʨʩiʚ, ʫ ʢʦʨʠʩʪʫʚaʥʥʷ ʶʨʠʜʠʯʥʠʤ i ʬiʟʠʯʥʠʤ ʦʩʦʙaʤ ʜʣʷ ʚʠʢʦʨʠʩʪaʥʥʷ ʟ 

ʤʝʪʦʶ ʣiʢʫʚaʥʥʷ, ʤʝʜʠʯʥʦʾ ʨʝaʙiʣiʪaʮiʾ ʪa ʧʨʦʬiʣaʢʪʠʢʠ ʟaʭʚʦʨʶʚaʥʴ ʚʠʟʥaʯaʻʪʴʩʷ ʂʦʜʝʢʩʦʤ 

ʋʢʨaʾʥʠ ʧʨʦ ʥaʜʨa [3]. 

ʈʦʟʨʦʙʢa ʨʦʜʦʚʠʱ ʧiʜʟʝʤʥʠʭ ʣiʢʫʚaʣʴʥʠʭ ʤiʥʝʨaʣʴʥʠʭ ʚʦʜ, ʣiʢʫʚaʣʴʥʠʭ ʛʨʷʟʝʡ ʪa 

iʥʰʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧaʣʠʥ, ʱʦ ʥaʣʝʞaʪʴ ʜʦ ʧʨʠʨʦʜʥʠʭ ʣiʢʫʚaʣʴʥʠʭ ʨʝʩʫʨʩiʚ, ʟʜiʡʩʥʶʻʪʴʩʷ ʟa 

ʩʧʝʮiaʣʴʥʠʤ ʜʦʟʚʦʣʦʤ (ʣiʮʝʥʟiʻʶ) ʥa ʢʦʨʠʩʪʫʚaʥʥʷ ʥaʜʨaʤʠ [3]. 

ʊaʢʦʞ ʫʢʨaʾʥʩʴʢʝ ʟaʢʦʥʦʜaʚʩʪʚʦ ʚʠʟʥaʯaʻ, ʩʢʣaʜ ʪa ʚʠʢʦʨʠʩʪaʥʥʷ ʟʝʤʝʣʴ ʨʝʢʨʝaʮiʡʥʦʛʦ 

ʧʨʠʟʥaʯʝʥʥʷ. 

ʖʨʠʜʠʯʥʠʤʠ ʦʟʥaʢaʤʠ ʟʝʤʝʣʴ ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʤʦʞʝ ʙʫʪʠ: 

  - ʤʦʞʣʠʚiʩʪʴ ʚʠʢʦʨʠʩʪaʥʥʷ ʾʭ ʜʣʷ ʦʨʛaʥiʟaʮiʾ ʤaʩʦʚʦʛʦ ʦʨʛaʥiʟʦʚaʥʦʛʦ ʚiʜʧʦʯʠʥʢʫ 

ʥaʩʝʣʝʥʥʷ ʫ ʟʚ'ʷʟʢʫ ʟ ʥaʷʚʥʦʶ ʩʫʢʫʧʥiʩʪʶ ʥa ʥʠʭ ʧʨʠʨʦʜʥʠʭ, ʧʨʠʨʦʜʥʦ-ʩʦʮiaʣʴʥʠʭ ʫʤʦʚ ʪa 

ʧʨʠʨʦʜʥʦ-aʥʪʨʦʧʦʛʝʥʥʠʭ ʢʦʤʧʣʝʢʩiʚ; 

  - ʧiʜʪʚʝʨʜʞʝʥʥʷ ʚ ʧʦʨʷʜʢʫ, ʧʝʨʝʜʙaʯʝʥʦʤʫ ʟaʢʦʥʦʜaʚʩʪʚʦʤ, ʷʢʦʩʪʝʡ ʟʝʤʝʣʴʥʠʭ 

ʜiʣʷʥʦʢ ʩʫʰi ʪa ʚʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢi ʩʧʨʠʷʶʪʴ ʬiʟiʦʣʦʛiʯʥʦʤʫ, ʧʩʠʭʦʣʦʛiʯʥʦʤʫ, ʛʝʥʝʪʠʯʥʦʤʫ 

ʪa ʜʫʭʦʚʥʦʤʫ ʦʟʜʦʨʦʚʣʝʥʥʶ ʣʶʜʝʡ; 

  - ʚʩʪaʥʦʚʣʝʥʥʷ ʧʦʨʷʜʢʫ ʢʦʨʠʩʪʫʚaʥʥʷ ʪaʢʠʤʠ ʟʝʤʣʷʤʠ ʜʣʷ ʤaʩʦʚʦʛʦ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ 

ʪa ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʚiʜʧʦʯʠʥʢʫ ʥaʩʝʣʝʥʥʷ, ʦʙʣiʢʫ, ʤʦʥiʪʦʨʠʥʛʫ; 

  - ʦʛʦʣʦʰʝʥʥʷ ʫ ʚʩʪaʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ ʤʝʞ, ʨʦʟʤiʨiʚ ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʩʫʰi ʪa 

ʚʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ [4]. 

ʇʨaʚʦ ʢʦʨʠʩʪʫʚaʥʥʷ ʟʝʤʣʷʤʠ ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʟʜiʡʩʥʶʻʪʴʩʷ ʫ ʜʚʦʭ ʬʦʨʤaʭ  

ï ʟaʛaʣʴʥʦʛʦ i ʩʧʝʮiaʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚaʥʥʷ. ɿaʛaʣʴʥʝ ʢʦʨʠʩʪʫʚaʥʥʷ ʟʜiʡʩʥʶʶʪʴ ʛʨʦʤaʜʷʥʠ ʫ 

ʧʦʨʷʜʢʫ, ʧʝʨʝʜʙaʯʝʥʦʤʫ ʟaʢʦʥʦʜaʚʩʪʚʦʤ i ʚʠʟʥaʯʝʥʦʤʫ ʤiʩʮʝʚʠʤʠ ʨaʜaʤʠ. ʎʝ ʢʦʨʠʩʪʫʚaʥʥʷ 

ʧaʨʢaʤʠ, ʩʢʚʝʨaʤʠ, ʙʫʣʴʚaʨaʤʠ i ʪaʢʝ iʥʰʝ ʚ ʥaʩʝʣʝʥʠʭ ʧʫʥʢʪaʭ; ʢʦʨʠʩʪʫʚaʥʥʷ ʚʦʜaʤʠ ʚ 

ʦʟʜʦʨʦʚʯʠʭ ʮiʣʷʭ ʫ ʤiʩʮʷʭ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʨaʜaʤʠ ʟʛiʜʥʦ ʟi ʩʪaʪʪi 64 ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʫ 

ʋʢʨaʾʥʠ; ʢʦʨʠʩʪʫʚaʥʥʷ ʩʧʨʠʷʪʣʠʚʠʤ ʢʣiʤaʪʦʤ. ʉʧʝʮiaʣʴʥʝ ʢʦʨʠʩʪʫʚaʥʥʷ ʟʝʤʣʷʤʠ 

ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʟʜiʡʩʥʶʶʪʴ ʛʨʦʤaʜʷʥʠ ʪa ʩʫʙ'ʻʢʪʠ ʧiʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜiʷʣʴʥʦʩʪi ʥa 

ʧiʜʩʪaʚi ʨiʰʝʥʴ ʤiʩʮʝʚʠʭ ʦʨʛaʥiʚ ʚʣaʜʠ ʪa ʩaʤʦʚʨʷʜʫʚaʥʥʷ ʟ ʤʝʪʦʶ ʦʨʛaʥiʟaʮiʾ ʨʝʢʨʝaʮiʡʥʦʾ ʪa 

ʧʦʚ'ʷʟaʥʦʾ ʟ ʥʝʶ iʥʰʦʾ ʜiʷʣʴʥʦʩʪi [4]. 

ʄiʩʮʷ ʢʦʨʠʩʪʫʚaʥʥʷ ʚʦʜaʤʠ ʟ ʨʝʢʨʝaʮiʡʥʦʶ ʪa ʩʧʦʨʪʠʚʥʦʶ ʤʝʪʦʶ ʚʩʪaʥʦʚʣʶʶʪʴʩʷ 

ʚiʜʧʦʚiʜʥʠʤʠ ʨaʜaʤʠ ʫ ʧʦʨʷʜʢʫ, ʧʝʨʝʜʙaʯʝʥʦʤʫ ʚʦʜʥʠʤ ʟaʢʦʥʦʜaʚʩʪʚʦʤ (ʩʪ. 64 ɺʦʜʥʦʛʦ 

ʢʦʜʝʢʩʫ ʋʢʨaʾʥʠ ʉʧʝʮiaʣʴʥʠʡ ʧʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʚʩʪaʥʦʚʣʝʥʦ ʜʣʷ ʨʝʢʨʝaʮiʡʥʠʭ ʟʦʥ ʫ ʩʢʣaʜi 
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ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ ʋʢʨaʾʥʠ (ʩʪaʪʪi 18-24 ɿaʢʦʥʫ ʋʢʨaʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-

ʟaʧʦʚiʜʥʠʡ ʬʦʥʜ ʋʢʨaʾʥʠè). ʈʝʞʠʤ ʚʠʢʦʨʠʩʪaʥʥʷ ʮʠʭ ʟʝʤʝʣʴ ʚʠʟʥaʯaʻʪʴʩʷ ɺʝʨʭʦʚʥʦʶ ʈaʜʦʶ 

Aʚʪʦʥʦʤʥʦʾ ʈʝʩʧʫʙʣiʢʠ ʂʨʠʤ, a ʪaʢʦʞ ʤiʩʮʝʚʠʤʠ ʦʨʛaʥaʤʠ ʚʣaʜʠ ʪa ʤiʩʮʝʚʦʛʦ 

ʩaʤʦʚʨʷʜʫʚaʥʥʷ (ʯ. ɿ ʩʪ. 63 ɿaʢʦʥʫ ʋʢʨaʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʥaʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱaè) [4]. 

ɺʠʟʥaʯʝʥʥʷ ʟʝʤʝʣʴ ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʜʣʷ ʮiʣʝʡ, ʧʝʨʝʜʙaʯʝʥʠʭ ʫ ʩʪ. 51 ɿʂ 

ʋʢʨaʾʥʠ, a ʪaʢʦʞ ʜʣʷ ʩʧʦʨʫʜʞʝʥʥʷ iʥʰʠʭ ʦʙ'ʻʢʪiʚ ʩʪaʮiʦʥaʨʥʦʾ ʨʝʢʨʝaʮiʾ ʚiʜʙʫʚaʻʪʴʩʷ ʟʛiʜʥʦ ʟ 

ʟaʢʦʥaʤʠ ʋʢʨaʾʥʠ çʇʨʦ ʦʩʥʦʚʠ ʤiʩʪʦʙʫʜʫʚaʥʥʷè ʚiʜ 16 ʣʠʩʪʦʧaʜa 1992 ʨ. ʪa çʇʨʦ ʧʣaʥʫʚaʥʥʷ 

i ʟaʙʫʜʦʚʫ ʪʝʨʠʪʦʨiʡè ʚiʜ 20 ʢʚiʪʥʷ 2000 ʨʦʢʫ [1, 4]. 

ɼʝʷʢi ʦʩʦʙʣʠʚʦʩʪi ʚʠʢʦʨʠʩʪaʥʥʷ ʟʝʤʝʣʴ ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʧʝʨʝʜʙaʯaʻ 

ʃiʩʦʚʠʡ ʢʦʜʝʢʩ ʋʢʨaʾʥʠ. ʈʝʢʨʝaʮiʡʥa ʬʫʥʢʮiʷ ʣiʩʫ ʚʠʟʥaʯaʻʪʴʩʷ ʷʢ ʥʝʦʜʤiʥʥa ʫʤʦʚa 

ʚiʜʥʦʚʣʝʥʥʷ ʩʠʣ i ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʧiʜʚʠʱʝʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮiaʣʫ ʩʫʩʧiʣʴʩʪʚa. 

ʉaʤʦʩʪiʡʥʠʤʠ ʚʠʜaʤʠ ʻ ʚʠʢʦʨʠʩʪaʥʥʷ ʣiʩʫ ʪa ʟʝʤʝʣʴʥʠʭ ʜiʣʷʥʦʢ ʣiʩʦʚʦʛʦ ʬʦʥʜʫ ʟ 

ʨʝʢʨʝaʮiʡʥʦʶ, ʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʯʦʶ, ʩʧʦʨʪʠʚʥʦʶ ʪa ʪʫʨʠʩʪʠʯʥʦʶ ʤʝʪʦʶ [2]. 

ɼʦ ʟʝʤʝʣʴ iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʥaʣʝʞaʪʴ ʟʝʤʣi, ʥa ʷʢʠʭ ʨʦʟʪaʰʦʚaʥi: 

¶ iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥi ʟaʧʦʚiʜʥʠʢʠ, ʤʫʟʝʾ-ʟaʧʦʚiʜʥʠʢʠ, ʤʝʤʦʨiaʣʴʥi ʧaʨʢʠ,  

ʤʝʤʦʨiaʣʴʥi ʮʠʚiʣʴʥi ʪa ʚiʡʩʴʢʦʚi ʢʣaʜʦʚʠʱa, ʤʦʛʠʣʠ, iʩʪʦʨʠʯʥi aʙʦ ʤʝʤʦʨiaʣʴʥi ʩaʜʠʙʠ, 

ʙʫʜʠʥʢʠ, ʩʧʦʨʫʜʠ i ʧaʤ'ʷʪʥi ʤiʩʮʷ, ʧʦʚ'ʷʟaʥi ʟ iʩʪʦʨʠʯʥʠʤʠ ʧʦʜiʷʤʠ;  

¶ ʛʦʨʦʜʠʱa, ʢʫʨʛaʥʠ, ʜaʚʥi ʧʦʭʦʚaʥʥʷ, ʧaʤ'ʷʪʥi ʩʢʫʣʴʧʪʫʨʠ ʪa ʤʝʛaʣiʪʠ, ʥaʩʢʝʣʴʥi  

ʟʦʙʨaʞʝʥʥʷ, ʧʦʣʷ ʜaʚʥiʭ ʙʠʪʚ, ʟaʣʠʰʢʠ ʬʦʨʪʝʮʴ, ʚiʡʩʴʢʦʚʠʭ ʪaʙʦʨiʚ, ʧʦʩʝʣʝʥʴ i ʩʪʦʷʥʦʢ, 

ʜiʣʷʥʦʢ iʩʪʦʨʠʯʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʰaʨʫ ʫʢʨiʧʣʝʥʴ, ʚʠʨʦʙʥʠʮʪʚ, ʢaʥaʣiʚ, ʰʣʷʭiʚ; 

¶ aʨʭiʪʝʢʪʫʨʥi aʥʩaʤʙʣi i ʢʦʤʧʣʝʢʩʠ, iʩʪʦʨʠʯʥi ʮʝʥʪʨʠ, ʢʚaʨʪaʣʠ, ʧʣʦʱi, ʟaʣʠʰʢʠ  

ʩʪaʨʦʜaʚʥʴʦʛʦ ʧʣaʥʫʚaʥʥʷ i ʟaʙʫʜʦʚʠ ʤiʩʪ ʪa iʥʰʠʭ ʥaʩʝʣʝʥʠʭ ʧʫʥʢʪiʚ, ʩʧʦʨʫʜʠ ʮʠʚiʣʴʥʦʾ, 

ʧʨʦʤʠʩʣʦʚʦʾ, ʚiʡʩʴʢʦʚʦʾ, ʢʫʣʴʪʦʚʦʾ aʨʭiʪʝʢʪʫʨʠ, ʥaʨʦʜʥʦʛʦ ʟʦʜʯʝʩʪʚa, ʩaʜʦʚʦ-ʧaʨʢʦʚi 

ʢʦʤʧʣʝʢʩʠ, ʬʦʥʦʚa ʟaʙʫʜʦʚa [2]. 

ʉʪaʪʫʩ ʪa ʧʨaʚʦʚʠʡ ʨʝʞʠʤ ʮʠʭ ʟʝʤʝʣʴ ʚʠʟʥaʯaʻʪʴʩʷ ɿʝʤʝʣʴʥʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨaʾʥʠ, 

ʟaʢʦʥaʤʠ ʋʢʨaʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʠʡ ʬʦʥʜè ʚiʜ 16 ʯʝʨʚʥʷ 1992 ʨ. (ʩʪ. 7) ʪa çʇʨʦ 

ʦʭʦʨʦʥʫ ʢʫʣʴʪʫʨʥʦʾ ʩʧaʜʱʠʥʠè ʚiʜ 8 ʯʝʨʚʥʷ 2000 ʨʦʢʫ [2]. 

ɿʝʤʝʣʴʥi ʪʝʨʠʪʦʨiʾ ʧaʤ'ʷʪʦʢ, ʦʭʦʨʦʥʥʠʭ ʟʦʥ, ʤʫʟʝʾʚ-ʟaʧʦʚiʜʥʠʢiʚ, aʨʭʝʦʣʦʛiʯʥʠʭ ʪa 

iʥʰʠʭ ʦʭʦʨʦʥʶʚaʥʠʭ ʦʙ'ʻʢʪiʚ ʥaʣʝʞaʪʴ ʜʦ ʟʝʤʝʣʴ iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ i 

ʚʢʣʶʯaʶʪʴʩʷ ʜʦ ʜʝʨʞaʚʥʠʭ ʟʝʤʝʣʴʥʠʭ ʢaʜaʩʪʨiʚ, ʧʣaʥiʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚaʥʥʷ, ʧʨʦʝʢʪiʚ 

ʟʝʤʣʝʫʩʪʨʦʶ, iʥʰʦʾ ʧʨʦʝʢʪʥʦ-ʧʣaʥʫʚaʣʴʥʦʾ ʜʦʢʫʤʝʥʪaʮiʾ (ʩʪ. 34 ɿaʢʦʥʫ ʋʢʨaʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ 

ʢʫʣʴʪʫʨʥʦʾ ʩʧaʜʱʠʥʠè) [2]. 

ʉʣiʜ ʚiʜʤiʪʠʪʠ, ʱʦ ʟʝʤʣi iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚaʪʠ ʫ 

ʜʝʨʞaʚʥiʡ, ʢʦʤʫʥaʣʴʥiʡ ʪa ʧʨʠʚaʪʥiʡ ʚʣaʩʥʦʩʪi. ʇʨʠ ʮʴʦʤʫ ɿaʢʦʥ ʋʢʨaʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ 
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ʢʫʣʴʪʫʨʥʦʾ ʩʧaʜʱʠʥʠè ʧʝʨʝʜʙaʯaʻ ʦʩʦʙʣʠʚʦʩʪi ʟʜiʡʩʥʝʥʥʷ ʧʨaʚa ʚʣaʩʥʦʩʪi ʥa ʪaʢi ʟʝʤʣi ʟaʣʝʞʥʦ 

ʚiʜ ʦʙ'ʻʢʪiʚ ʢʫʣʴʪʫʨʥʦʾ ʩʧaʜʱʠʥʠ, ʱʦ ʚʠʟʥaʥi ʧaʤ'ʷʪʢaʤʠ.  

ʊaʢ, ʫʩi ʧaʤ'ʷʪʢʠ aʨʭʝʦʣʦʛiʾ ʷʢ ʥa ʧʦʚʝʨʭʥi, ʪaʢ i ʧiʜ ʚʦʜʦʶ ʥʝʟaʣʝʞʥʦ ʚiʜ ʬʦʨʤ 

ʚʣaʩʥʦʩʪi ʥa ʟʝʤʣʶ ʯʠ ʚʦʜʥʦʛʦ ʦʙ'ʻʢʪa, ʥa ʷʢʠʭ ʚʦʥʠ ʨʦʟʪaʰʦʚaʥi, ʻ ʜʝʨʞaʚʥʦʶ ʚʣaʩʥiʩʪʶ [2]. 

ʆʙ'ʻʢʪʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧaʜʱʠʥʠ ʥa ʪʝʨʠʪʦʨiʾ ʋʢʨaʾʥʠ ʦʭʦʨʦʥʷʶʪʴʩʷ ʜʝʨʞaʚʦʶ ʟʛiʜʥʦ ʟi 

ʩʪaʪʪʷʤʠ 22-37 ɿaʢʦʥʫ ʋʢʨaʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʢʫʣʴʪʫʨʥʦʾ ʩʧaʜʱʠʥʠè ʚiʜ 8 ʯʝʨʚʥʷ 2000 ʨ. ʋʩi 

ʚʣaʩʥʠʢʠ ʧaʤ'ʷʪʦʢ ʯʠ ʾʭ ʯaʩʪʠʥ aʙʦ ʫʧʦʚʥʦʚaʞʝʥi ʥʠʤʠ ʦʨʛaʥʠ, ʥʝʟaʣʝʞʥʦ ʚiʜ ʬʦʨʤ ʚʣaʩʥʦʩʪi 

ʥa ʮi ʧaʤ'ʷʪʢʠ i ʟʝʤʝʣʴʥi ʜiʣʷʥʢʠ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʾʭ, ʟʦʙʦʚ'ʷʟaʥi ʫʢʣaʩʪʠ ʟ ʚiʜʧʦʚiʜʥʠʤ 

ʦʨʛaʥʦʤ ʦʭʦʨʦʥʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧaʜʱʠʥʠ ʦʭʦʨʦʥʥʠʡ ʜʦʛʦʚiʨ. ʎʝʡ ʜʦʛʦʚiʨ ʚʩʪaʥʦʚʣʶʻ ʨʝʞʠʤ 

ʚʠʢʦʨʠʩʪaʥʥʷ ʪa ʦʭʦʨʦʥʠ ʧaʤ'ʷʪʢʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧaʜʱʠʥʠ [2]. ʇʦʨʷʜʦʢ ʫʢʣaʜʝʥʥʷ ʪaʢʠʭ 

ʜʦʛʦʚʦʨiʚ ʪa ʾʭ ʪʠʧʦʚi ʬʦʨʤʠ ʟaʪʚʝʨʜʞʫʻ ʂaʙiʥʝʪ ʄiʥiʩʪʨiʚ ʋʢʨaʾʥʠ.  

ʆʙ'ʻʢʪʠ iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ ʥʝʟaʣʝʞʥʦ ʚiʜ ʬʦʨʤ ʚʣaʩʥʦʩʪi ʚiʜʧʦʚiʜʥʦ ʜʦ ʾʭ 

aʥʪʨʦʧʦʣʦʛiʯʥʦʾ, ʝʩʪʝʪʠʯʥʦʾ, ʝʪʥʦʛʨaʬiʯʥʦʾ, iʩʪʦʨʠʯʥʦʾ, ʤʠʩʪʝʮʴʢʦʾ, ʥaʫʢʦʚʦʾ ʯʠ ʭʫʜʦʞʥʴʦʾ ʮiʥʥʦʩʪi 

ʧiʜʣʷʛaʶʪʴ ʨʝʻʩʪʨaʮiʾ ʰʣʷʭʦʤ ʟaʥʝʩʝʥʥʷ ʜʦ ɼʝʨʞaʚʥʦʛʦ ʨʝʻʩʪʨʫ ʥʝʨʫʭʦʤʠʭ ʧaʤ'ʷʪʦʢ ʋʢʨaʾʥʠ ʟa 

ʢaʪʝʛʦʨiʷʤʠ ʥaʮiʦʥaʣʴʥʦʛʦ ʪa ʤiʩʮʝʚʦʛʦ ʟʥaʯʝʥʥʷ ʧaʤ'ʷʪʢʠ [2]. 

ɺʠʩʥʦʚʢʠ ʪa ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜaʣʴʰʠʭ ʥaʫʢʦʚʠʭ ʧʦʰʫʢiʚ. ʅa ʦʩʪaʥʦʢ ʚaʨʪʦ ʩʢaʟaʪʠ, ʱʦ 

ʥʦʨʤaʪʠʚʥʦ-ʧʨaʚʦʚa ʙaʟa ʟaʢʦʥʦʜaʚʩʪʚa ʋʢʨaʾʥʠ, ʥa ʤʦʶ ʜʫʤʢʫ, ʜʦʩʠʪʴ ʥʝ ʧʦʛaʥʦ ʟaʢʨiʧʣʶʻ ʧʨaʚʦʚʠʡ 

ʩʪaʪʫʩ ʪa ʨʝʞʠʤ ʚʠʢʦʨʠʩʪaʥʥʷ ʟʝʤʝʣʴ ʧʨʠʨʦʜʥʦ-ʟaʧʦʚiʜʥʦʛʦ ʬʦʥʜʫ ʪa iʥʰʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ 

ʧʨʠʟʥaʯʝʥʥʷ, a ʪaʢʦʞ iʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ, ʨʝʢʨʝaʮiʡʥʦʛʦ i ʦʟʜʦʨʦʚʯʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ. 

 ʇʨʦʪʝ, ʩʣiʜ ʚiʜʤiʪʠ, ʱʦ ʥaʷʚʥiʩʪʴ ʪaʢʦʾ ʢiʣʴʢʦʩʪi ʥʦʨʤaʪʠʚʥʦ-ʧʨaʚʦʚʦʾ ʜʦʢʫʤʝʥʪaʮiʾ ʱʝ ʥʝ ʻ 

ʧʦʢaʟʥʠʢʦʤ ʷʢʦʩʪi, ʜʦʩʪʦʚiʨʥʦʩʪi, ʥʦʨʤaʪʠʚʥʦʩʪi i ʩʧʨaʚʝʜʣʠʚʦʩʪi ʚ ʨʝʛʫʣʶʚaʥʥi ʧʝʚʥʦʛʦ ʨʦʜʫ ʧʠʪaʥʴ 

i ʟaʚʜaʥʴ. ʊʦʤʫ ʩʠʩʪʝʤa ʨʝʛʫʣʶʚaʥʥʷ ʚʠʢʦʨʠʩʪaʥʥʷ ʪaʢʠʭ ʚʠʜiʚ ʟʝʤʝʣʴ ʧʦʪʨʝʙʫʻ ʙiʣʴʰ 

ʢʦʥʢʨʝʪʠʟʦʚaʥʦʛʦ ʟaʢʦʥʦʜaʚʩʪʚa, a ʧʨaʢʪʠʯʥʦ ʧʦʪʨiʙʥʦ ʧʨʠʡʥʷʪʠ ʟaʢʦʥʠ ʧʦ ʢʦʞʥiʡ ʟ ʮʠʭ ʢaʪʝʛʦʨiʡ 

ʟʝʤʝʣʴ.  
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1. ɿʝʤʝʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨaʾʥʠ https://zakon.rada.gov.ua/laws/show/2768-14#Text; 

2. ʐʝʨʝʤʝʪ A.ʇ. ɿʝʤʝʣʴʥʝ ʧʨaʚʦ ʋʢʨaʾʥʠ. https://library.nlu.edu.ua/POLN_TEXT/CUL/11-

Zemelne_pravo-Sheremet.pdf; 

3. ʇʨaʚʦ ʢʦʨʠʩʪʫʚaʥʥʷ ʟʝʤʣʷʤʠ ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷ. http://surl.li/rmgkb 

4. ʇʨʦʝʢʪ ʟaʢʦʥʫ çʇʨʦ ʟʝʤʣi ʨʝʢʨʝaʮiʡʥʦʛʦ ʧʨʠʟʥaʯʝʥʥʷè 

https://ips.ligazakon.net/document/view/jf7zz00a; 

5. ɿaʢʦʥ ʋʢʨaʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ ʟaʧʦʚiʜʥʠʡ ʬʦʥʜè https://zakon.rada.gov.ua/laws/show/2456-

12#Text 

6. ɿaʢʦʥ ʋʢʨaʾʥʠ çʇʨʦ ʢʫʨʦʨʪʠè https://zakon.rada.gov.ua/laws/show/2026-14#Text   

https://zakon.rada.gov.ua/laws/show/2768-14#Text
https://library.nlu.edu.ua/POLN_TEXT/CUL/11-Zemelne_pravo-Sheremet.pdf
https://library.nlu.edu.ua/POLN_TEXT/CUL/11-Zemelne_pravo-Sheremet.pdf
http://surl.li/rmgkb
https://ips.ligazakon.net/document/view/jf7zz00a
https://zakon.rada.gov.ua/laws/show/2456-12#Text
https://zakon.rada.gov.ua/laws/show/2456-12#Text
https://zakon.rada.gov.ua/laws/show/2026-14#Text
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ʉʊɸʅ ʊɸ ʄɽʃɯʆʈɸʊʀɺʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʆʃɽɿɸʍʀʉʅʀʍ ʃɯʉʆɺʀʍ 

ʉʄʋɻ ʈɯɿʅʆɻʆ ʇʆʈʆɼʅʆɻʆ ʉʂʃɸɼʋ ɺ ʋʄʆɺɸʍ ɺɯʅʅʀʏʏʀʅʀ 

 

ɭʣʽʩʘʚʝʥʢʦ ʖʨʽʡ1, ʅʝʡʢʦ ɯʛʦʨ2, ʊʘʨʥʦʧʽʣʴʩʴʢʠʡ ʇʝʪʨʦ3 ,ʆʧʣʘʢʘʥʩʴʢʘ ɸʥʘʩʪʘʩʽʷ4  

1 ʢʘʥʜ. ʩ.- ʛ. ʥʘʫʢ, ʩ. ʥ. ʩ.     2 ʜ-ʨ ʩ - ʛ. ʥʘʫʢ, ʩ. ʥ. ʩ.    3 ʩ. ʥ. ʩ.   4 ʘʩʠʩʪʝʥʪ  
1  yelis2009@ukr.net   2 ihor_neyko@ukr.net    3 tarnopilsky@ukr.net   4 oplakanska2001@gmail.com 

1-2 ɼʇ çɺʽʥʥʠʮʴʢʘ ʃʅɼʉè     3 ʋʢʨʅɼɯʃɻɸ ʽʤ. ɻ.ʄ. ɺʠʩʦʮʴʢʦʛʦ   4ɺʽʥʥʠʮʴʢʠʡ ʅɸʋ 

 

ɸʥʦʪʘʮʽʷ. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʣʽʩʽʚʥʠʯʦ-

ʪʘʢʩʘʮʽʡʥʠʭ, ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ 

ʩʤʫʛ (ʇʃʉ) ɺʽʥʥʠʯʯʠʥʠ ʨʽʟʥʦʛʦ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ, ʚʽʢʫ, ʩʭʝʤ ʟʤʽʰʫʚʘʥʥʷ ʪʘ ʨʦʟʤʽʱʝʥʥʷ 

ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ʅʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʟʘ ʟʘʧʘʩʦʤ ʻ ʥʘʩʘʜʞʝʥʥʷ ʟ ʫʯʘʩʪʶ ʪʦʧʦʣʽ ʙʽʣʦʾ 

(1181 ʤ3Āʛʘ-1), ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (686 ʤ3Āʛʘ-1)ʪʘ ʪʦʧʦʣʽ ʯʦʨʥʦʾ ʟ ʣʠʧʦʶ ʜʨʽʙʥʦʣʠʩʪʦʾ (435 ʤ3Āʛʘ-

1). ɿʘ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʻ ʇʃʉ ʟ ʜʫʙʦʤ 

ʟʚʠʯʘʡʥʠʤ, ʪʦʧʦʣʝʶ ʙʽʣʦʶ, ʩʦʩʥʦʶ ʟʚʠʯʘʡʥʦʶ. ʅʘʩʘʜʞʝʥʥʷ ʽʟ ʙʝʨʝʟʦʶ ʧʦʚʠʩʣʦʶ, ʯʝʨʝʰʥʝʶ ʚ 

ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʽ ʚʥʘʩʣʽʜʦʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʨʽʥʥʷ ʧʝʨʝʙʫʚʘʶʪʴ ʫ 

ʨʦʟʣʘʜʥʘʥʦʤʫ ʩʪʘʥʽ ʽ ʧʦʪʨʝʙʫʶʪʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʘʤʽʥʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ, ʣʽʩʦʟʘʭʠʩʥʘ ʩʤʫʛʘ, ʩʘʜʽʥʥʷ ʤʽʩʮʷʤʠ, ʩʘʜʽʥʥʷ 

ʨʷʜʘʤʠ, ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʥʘʩʘʜʞʝʥʥʷ.  

Abstract. Comprehensive research was conducted on the assessment of forestry-taxation, 

forest melioration, sanitary-hygienic characteristics of field protection forest strips (PFS) of 

Vinnytsia Region of different species composition, age, schemes of mixing and placement of tree 

species. The most productive in terms of reserves are plantations with white poplar (1181 m3/ha-1), 

common oak (686 m3/ha-1) and black poplar with small -leaved linden (435 m3/ha-1). In terms of 

sanitary conditions and the efficiency of performance of remedial functions, there are forests with 

common oak, white poplar, and common pine. Plantations with hanging birch and cherry under 

conditions of intense anthropogenic influence and due to biological aging are in a disturbed state 

and need reconstruction and replacement 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: agroforestry, shelterbelt, patch planting, row planting, sanitary condition. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʝʨʠʪʦʨʽʷ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʧʦʨʫʰʝʥʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʧʨʠʟʚʝʣʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʜʦ 

ʤʘʩʦʚʦʛʦ ʨʦʟʦʨʶʚʘʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʚʠʨʫʙʫʚʘʥʥʷ ʣʽʩʽʚ. ɯ ʢʦʣʠ ʚʽʜʧʦʚʽʜʥʽ ʜʽʾ ʧʨʠʟʚʝʣʠ ʜʦ 

ʘʢʪʠʚʽʟʘʮʽʾ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʦʜʽ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ [6]. ʇʣʦʱʘ ʨʽʣʣʽ ʥʘ ɺʽʥʥʠʯʯʠʥʽ ʩʢʣʘʜʘʻ 2274,5 ʪʠʩ. ʛʘ. ɿ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ 

mailto:yelis2009@ukr.net
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ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʣʝʟʘʭʠʩʥʠʭ ʽ ʚʦʜʦʨʝʛʫʣʶʚʘʣʴʥʠʭ ʩʤʫʛ ʥʘ ʩʭʠʣʘʭ 

ʩʪʨʽʤʢʽʩʪʶ 0ï7Á ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʢʦʚʦ ʩʪʚʦʨʠʪʠ 62,17 ʪʠʩ. ʛʘ ʣʽʩʦʚʠʭ ʩʤʫʛ [1, 5]. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʝʟʘʭʠʩʥʠʤʠ ʣʽʩʦʚʠʤʠ ʩʤʫʛʘʤʠ, ʱʦ ʩʬʦʨʤʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ ʥʘʩʘʜʞʝʥʴ ʣʽʥʽʡʥʦʛʦ 

ʪʠʧʫ. ʇʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ ʥʘ ɺʽʥʥʠʯʯʠʥʽ ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ ʙʣʠʟʴʢʦ 15 ʪʠʩʷʯ ʛʝʢʪʘʨʽʚ ʽ 

ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʤʘʡʞʝ ʥʘ 30 ʪʠʩʷʯ ʢʽʣʦʤʝʪʨʽʚ. ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʣʽʩʦʩʤʫʛ ʟ ʫʯʘʩʪʶ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʷʢ ʛʦʣʦʚʥʦʾ ʧʦʨʦʜʠ ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʫ ʧʦʚʦʻʥʥʠʡ ʧʝʨʽʦʜ [1, 5-

7]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʧʫʙʣʽʢʘʮʽʡ. ʅʘʫʢʦʚʽʡ ʧʨʦʙʣʝʤʘʪʠʮʽ ʧʦʣʝʟʘʭʠʩʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ 

ʧʨʠʩʚʷʯʝʥʦ ʨʷʜ ʧʨʘʮʴ ʥʘʫʢʦʚʮʽʚ ʋʢʨʅɼɯʃɻɸ ʽʤ. ɻ.ʄ. ɺʠʩʦʮʴʢʦʛʦ, ʪʘʢ ʚ ʧʨʘʮʷʭ ɻ. ɹ. ɻʣʘʜʫʥʘ, 

ʄ. ɭ. ʊʨʦʬʠʤʝʥʢʘ ʪʘ ʄ. ɸ. ʃʦʭʤʘʪʦʚʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ [4, 5, 7]. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʜʠʥʘʤʽʢʠ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʧʦʣʝʟʘʭʠʩʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʧʨʘʮʷʭ ʊʘʨʥʦʧʽʣʴʩʴʢʦʛʦ ʇ. ɹ., 

ʉʠʜʦʨʝʥʢʦ ʉ. ɺ., ʉʠʜʦʨʝʥʢʘ ʉ. ɻ., ʈʫʤʷʥʮʝʚʘ ʄ. ɻ., ɭʣʽʩʘʚʝʥʢʘ ʖ. ɸ. ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ 

ʩʪʦʩʦʚʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʾʭʥʴʦʾ 

ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ [2, 3, 11, 12]. ɸʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʘʩʧʝʢʪʽ 

ʧʨʦʚʝʜʝʥʦ ʥʘʫʢʦʚʮʷʤʠ ɯʥʩʪʠʪʫʪʫ ʘʛʨʦʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʅɸɸʅʋ, ʩʝʨʝʜ ʥʠʭ 

ʧʨʘʮʽ ʌʫʨʜʠʯʢʘ ʆ. ɯ., ʃʘʚʨʦʚʘ ɺ. ɺ. [7, 12], ʘ ʪʘʢʦʞ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʟʦʢʨʝʤʘ ʚ ʧʨʘʮʷʭ 

ʖʭʥʦʚʩʴʢʦʛʦ ɺ. ʖ., ɼʫʜʘʨʮʷ ʉ. ʄ., ʄʘʣʶʛʠ ɺ. ʄ. ʪʘ ʉʪʘʜʥʠʢʘ ɸ. ʇ. [1, 9]. 

ʅʘʫʢʦʚʮʽ ʋʢʨʅɼɯʃɻɸ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ, ʩʝʨʝʜ ʷʢʠʭ ɺʠʩʦʮʴʢʘ ʅ. ʖ., ʂʘʣʘʰʥʽʢʦʚ ɸ. 

ʆ., ʉʠʜʦʨʝʥʢʦ ʉ. ɺ., ʉʠʜʦʨʝʥʢʦ ʉ. ɻ., ʖʨʯʝʥʢʦ ɺ. ɸ. [2] ʪʘ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʄʘʣʛʁʘ ɺ. ʄ. [9] 

ʪʘ ʽʥʰʽ ʥʘʫʢʦʚʮʽ ʃʫʢʽʰ ɺ. ɺ. ʪʘ ʏʠʨʢʦʚʘ ʆ. ɺ. [8, 14] ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʶʪʴ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ 

ʩʤʫʛʠ ʥʝ ʣʠʰʝ ʚ ʢʦʥʪʝʢʩʪʽ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ, ʘ ʡ ʥʘʜʘʥʥʷ ʥʠʤʠ ʽʥʰʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ, ʟʦʢʨʝʤʘ ʷʢ ʦʙôʻʢʪʽʚ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʷʢ 

ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ ʚ ʫʤʦʚʘʭ ʪʝʨʠʪʦʨʽʡ ʟ ʽʥʪʝʥʩʠʚʥʠʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷʤ. 

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʟʘʭʠʩʥʠʭ ʣʽʥʽʡʥʠʭ ʥʘʩʘʜʞʝʥʴ, 

ʧʨʦʚʦʜʠʚʩʷ ʤʝʪʦʜʦʤ ʟʘʢʣʘʜʘʥʥʷ ʧʨʦʙʥʠʭ ʧʣʦʱ (ʇʇ) ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʪʘʢʩʘʮʽʡʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʟ ʜʦʜʘʪʢʦʚʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʥʠʡ ʩʪʘʥ ʣʽʩʦʩʤʫʛ, ʚʢʣʶʯʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʪʘ 

ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʧʦʨʦʜʥʠʡ ʩʢʣʘʜ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ, ʩʭʝʤʠ ʟʤʽʰʫʚʘʥʥʷ ʪʘ 

ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ ʣʽʩʽʚʥʠʯʦ-ʤʝʣʽʦʨʘʪʠʚʥʫ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʫ ʦʮʽʥʢʫ 

ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ [10]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʤʘʣʠ ʚʠʟʥʘʯʝʥʦʛʦ ʶʨʠʜʠʯʥʦʛʦ ʩʪʘʪʫʩʫ ʩʪʦʩʦʚʥʦ ʾʭʥʽʭ ʚʣʘʩʥʠʢʽʚ, ʦʨʝʥʜʘʨʽʚ ʘʙʦ 
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ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ [13]. ʋ ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʽʟ ʯʘʩʫ ʾʭ ʩʪʚʦʨʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʪʘ ʽʥʰʽ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭʥʴʦʛʦ ʟʙʝʨʝʞʝʥʥʷ, ʦʭʦʨʦʥʠ, ʟʘʭʠʩʪʫ ʚʽʜ 

ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ, ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʧʨʦʝʢʪʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʊʦʤʫ ʫ ʙʽʣʴʰʦʩʪʽ ʥʘʩʘʜʞʝʥʴ 

ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʭ ʫʪʨʠʤʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ, ʥʝʙʘʞʘʥʘ ʟʤʽʥʘ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ, ʢʦʥʩʪʨʫʢʮʽʾ, 

ʟʘʨʦʩʪʘʥʥʷ ʟʘʢʨʘʾʥ, ʧʦʰʠʨʝʥʥʷ ʥʘ ʨʽʣʣʶ. 

ɺʥʘʩʣʽʜʦʢ ʧʦʷʚʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʪʘ ʡʦʛʦ ʨʦʟʨʦʩʪʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʷ ʣʽʩʦʩʤʫʛ ʽʟ 

ʧʨʦʝʢʪʥʦʾ ʧʨʦʜʫʚʥʦʾ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʘʞʫʨʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʩʥʽʛʦʨʦʟʧʦʜʽʣʫ 

ʥʘ ʧʦʣʷʭ (ʧʦʛʽʨʰʝʥʥʷ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʣʽʚ). ɺʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʨʽʥʥʷ, 

ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʟʥʠʞʫʻʪʴʩʷ 

ʟʘʭʠʩʥʘ ʚʠʩʦʪʘ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʘʣʴʥʽʩʪʴ ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʦʣʝ. 

ʇʨʦʪʷʛʦʤ 2022 ʨʦʢʫ ʥʘʤʠ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʥʠʟʢʫ ʧʨʦʙʥʠʭ ʧʣʦʱ (ʇʇ) ʚ ʧʦʣʝʟʘʭʠʩʥʠʭ 

ʣʽʩʦʚʠʭ ʩʤʫʛʘʭ ʨʽʟʥʦʛʦ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʙʽʣʷ ʩ. ʉʪʨʠʞʘʚʢʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ɺʽʥʥʠʮʴʢʦʛʦ ʨʘʡʦʥʫ 

ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʃʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʪʘ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʃʉ ʥʘ ʇʇ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʷ 1-ʃʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʪʘ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʃʉ ʥʘ ʇʇ 

ʇʇ 
ʉʢʣʘʜ  

ʥʘʩʘʜʞʝʥʥʷ 
ʇʦʨʦʜʘ D1.3, ʩʤ Hf, ʤ Hp, ʤ V, ʤ3 

M,ʤ3Ŀʛʘ-

1 

1 10ɼʟ+ɹʧ+ʆʩ 

ɹʧ 18,0Ñ6,00 10,2Ñ0,25 13,2Ñ0,25 0,14Ñ0,08 7,4 

ɼʟ 44,7Ñ2,61 14,7Ñ0,53 17,9Ñ0,67 1,26Ñ0,15 674,7 

ʆʩ 16 16 18 0,161 4,4 

2 10ʊɹ ʊʙ 51,9Ñ4,18 17,4Ñ0,66 21,5Ñ0,97 2,13Ñ0,34 1181,2 

3 
7ɹʧ3ʗʩʟ+ʆʩ+ʂ

ʣʛ 

ɹʧ 29,9Ñ1,39 16,9Ñ0,77 20,4Ñ1,01 0,62Ñ0,08 148,5 

ɼʟ 24 12 15 0,28 7,4 

ʂʣʛ 14 10 12 0,07 3,9 

ʆʩ 16 12 14 0,16 4,4 

ʗʩʟ 23,4Ñ1,29 11,1Ñ0,77 15,0Ñ0,76 0,29Ñ0,06 54,8 

4 7ʊʯ3ʃʧʜ 
ʃʧʜ 27,7Ñ1,31 10,7Ñ0,48 13,6Ñ0,611 0,32Ñ0,03 142,2 

ʊʯ 49,3Ñ2,21 16,1Ñ0,78 20,5Ñ1,02 1,64Ñ0,06 311,2 

5 
5ʗʩʟ3ɹʧ2ʏʰ+

ɼʟ+ʂʣʛ 

ɼʟ 28 12 16 0,38 10,4 

ɹʧ 40,0Ñ1,98 12,0Ñ0,58 15,3Ñ0,67 0,74Ñ0,03 62,2 

ʂʣʛ 28 10 12 0,27 7,6 

ʏ  h 32,0Ñ1,21 8,0Ñ0,38 11,0Ñ0,48 0,27Ñ0,02 37,7 

ʗʩʟ 29,6Ñ1,24 11,4Ñ0,48 15,7Ñ0,65 0,46Ñ0,03 127,9 

6 8ʉʟ2ɼʯ 
ʉʟ 24,5Ñ1,171 13,5Ñ0,38 17,4Ñ0,81 0,35Ñ0,03 234,4 

ɼʯ 23,2Ñ1,24 12,8Ñ0,48 16,1Ñ0,75 0,27Ñ0,02 62,6 

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

ɺʩʽ ʦʙʩʪʝʞʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʘ ʜʽʣʷʥʢʘʭ ʽʟ 

ʨʽʚʥʠʥʥʠʤ ʨʝʣʴʻʬʦʤ ʫ ʪʠʧʽ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ D2 (ʩʚʽʞʠʡ ʛʨʫʜ) ʥʘ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ. 
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ʇʇ ˉ1 ʟʘʢʣʘʜʝʥʦ ʚ ʧʦʣʝʟʘʭʠʩʥʽʡ ʣʽʩʦʚʽʡ ʩʤʫʟʽ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ 870 ʤ ʪʘ ʰʠʨʠʥʦʶ 

12,5 ʤ. ʇʦʣʝʟʘʭʠʩʥʘ ʩʤʫʛʘ ʻ ʣʽʥʽʡʥʠʤ ʪʨʠʨʷʜʢʦʚʠʤ ʥʘʩʘʜʞʝʥʥʷʤ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ. ʇʨʦʝʢʪʥʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ʣʽʩʦʚʦʾ ʩʤʫʛʠ ï ʧʨʦʜʫʚʥʘ. ʆʜʥʘʢ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ ʣʽʩʽʚʥʠʯʠʭ ʟʘʭʦʜʽʚ 

ʚʦʥʘ ʥʘʙʫʣʘ ʘʞʫʨʥʦʾ ʪʘ ʘʞʫʨʥʦʱʽʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʨʠʩ. 1). 

ʉʢʣʘʜ ʥʘʩʘʜʞʝʥʥʷ 10ɼʟ+ɹʧ+ʆʩ. ɺʽʢ ʥʘʩʘʜʞʝʥʥʷ 65 ʨʦʢʽʚ. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ï 14,7 ʤ, ʘ ʟʘʭʠʩʥʘ ʚʠʩʦʪʘ ï 17,9 ʤ, ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ ï 10,2 ʤ ʽ 13,2 ʤ ʪʘ ʦʩʠʢʠ ï 16 ʤ 

ʽ 18 ʤ ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʝʨʝʚ ʜʫʙʘ ï 44,7 ʩʤ, ʙʝʨʝʟʠ ï 18 ʩʤ ʽ ʦʩʠʢʠ ï 16 ʩʤ. ɿʘʧʘʩ 

ʥʘʩʘʜʞʝʥʥʷ ʟʘ ʧʦʨʦʜʘʤʠ ʩʢʣʘʜʘʻ: ʜʫʙʘ ï 674,7 ʤ3Ŀʛʘ-1; ʙʝʨʝʟʠï 7,4 ʤ3Ŀʛʘ-1; ʦʩʠʢʠï 4,4 ʤ3Ŀʛʘ-1. ʋ 

ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʟʘʧʘʩʫ ʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ 98,3 %, ʙʝʨʝʟʠ ï 1,1 % ʽ ʦʩʠʢʠ ï 0,7 %. 

ɹʝʨʝʟʘ ʪʘ ʦʩʠʢʘ ʩʘʤʦʩʽʚʥʽ ʧʦʨʦʜʠ, ʷʢʽ ʧʦʷʚʠʣʠʩʷ ʚ ʥʘʩʘʜʞʝʥʥʽ ʟʛʦʜʦʤ ʽ ʬʘʢʪʠʯʥʦ ʻ ʚ ʧʝʨʰʦʤʫ 

ʷʨʫʩʽ ʟʘ ʚʠʩʦʪʦʶ ʨʘʟʦʤ ʟ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ. ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ɯʩ ʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ï 

2,1 (ʜʝʨʝʚʦʩʪʘʥ ʦʩʣʘʙʣʝʥʠʡ). ɯʩ ʙʝʨʝʟʠ ʪʘ ʦʩʠʢʠ ʚʽʜʧʦʚʽʜʥʦ 1,9 ʪʘ 2,0 (ʜʝʨʝʚʦʩʪʘʥ ʦʩʣʘʙʣʝʥʠʡ). 

ɼʝʱʦ ʢʨʘʱʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʩʘʤʦʩʽʚʥʠʭ ʧʦʨʽʜ ʦʙʫʤʦʚʣʝʥʠʡ ʾʭʥʽʤ ʤʦʣʦʜʰʠʤ ʚʽʢʦʤ, 20-25 

ʨʦʢ̔ʚ. 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʇʇ ˉ1 ʫ ʪʨʠʨʷʜʥʽʡ ʜʫʙʦʚʽʡ ʧʦʣʝʟʘʭʠʩʥʽʡ ʣʽʩʦʚʽʡ ʩʤʫʟʽ  

ɼʞʝʨʝʣʦ: ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʽʚ 

ʇʽʜʨʽʩʪ ʪʘ ʧʽʜʣʽʩʦʢ ʬʦʨʤʫʻ ʩʘʤʦʩʽʚ ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ, ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʣʠʧʠ 

ʜʨʽʙʥʦʣʠʩʪʦʾ, ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ, ʯʝʨʝʰʥʽ, ʷʙʣʫʥʽ ʪʘ ʦʩʠʢʠ. ɿʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʚʽʥ ʚʽʜʥʦʩʠʪʴʩʷ 

ʜʦ 3 ʢʣʘʩʫ ʷʢʦʩʪʽ [14]. ʇʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʞʠʚʦʛʦ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 5 - 10%. 

ʈʦʟʧʦʚʩʶʜʞʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʥʘ ʫʟʣʽʩʩʽ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʠʨʽʻʤ ʧʦʚʟʫʯʠʤ. ʊʦʚʱʠʥʘ ʣʽʩʦʚʦʾ 

ʧʽʜʩʪʠʣʢʠ  3-5 ʩʤ.  

ʇʇ ˉ2 ʟʘʢʣʘʜʝʥʦ ʫ ʧʦʣʝʟʘʭʠʩʥʽʡ ʣʽʩʦʚʽʡ ʩʤʫʟʽ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ 1166 ʤ, ʩʝʨʝʜʥʷ 

ʰʠʨʠʥʘ ʷʢʦʾ 12,5 ʤ. ʇʦʣʝʟʘʭʠʩʥʘ ʩʤʫʛʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʨʷʜʥʠʤ ʥʘʩʘʜʞʝʥʥʷʤ ʽʟ ʪʦʧʦʣʽ ʙʽʣʦʾ 

(ʨʠʩ. 2). 

 


