
  



 

 

Eastern European Scientific Journal 

(ISSN 2199-7977) 

 

       

Journal 

 

 

 

 

 

 

 

www.auris-verlag.de 

 

 

 

 

 

DOI 10.12851/EESJ201606 

 

 

 



IMPRESSUM: 

 
Copyright:  
©2016 AURIS Kommunikations- und Verlagsgesellschaft mbH 
Düsseldorf - Germany 

 
Internet:  
http://www.auris -verlag.de 
 
E-Mail:  
M.Moneth@auris-verlag.de 
 
Verlagsredaktion:  
Khvataeva N. D.Ph. chief editor 
Zaharishcheva M. D.Ph. prof., editor 
Plekhanov Theodor I. ScD, prof., editor 
Lobach Elena A. PhD, assosiate prof., editor 
Brenner D. D.Ph. editor 
Muhina A. D.Ph. editor 
Blinov I. D.Sc. editor 
Moneth T. M.Ph. designer/breadboard 
Moneth M. M.Ph. breadboard 
 
Layout:  
Moneth M. 
 
Umschlaggestaltung:  
Moneth M. 
 
Coverbild:  
AURIS Kommunikations- und Verlagsgesellschaft mbH 

 
Dieses Werk ist urheberrechtlich geschützt. 
Alle Rechte, auch die der Übersetzung, des Nachdruckes und der Vervielfältigung des Buches oder Teilen 
daraus, vorbehalten. Kein Teil des Werkes darf ohne schriftliche Genehmigung des Verlages in 
irgendeiner Form, auch nicht für Zwecke der Unterrichtsgestaltung ς mit Ausnahme der in §§ 53, 54 URG 
genannten Sonderfälle -, reproduziert oder unter Verwendung elektronischer Systeme verarbeitet oder 
verbreitet werden. 
  
DOI 10.12851/EESJ201606 

  

http://www.auris-verlag.de/
mailto:M.Moneth@auris-verlag.de


Inhalt  
Biology and Medicine ........................................................................................................................................ 6 

LOLIUM PERENNE (L.) in a Culture of Forest-Steppe Zone of Western Siberia ............................................. 6 

Syncytial Cytoplasmic Communication Invertebrates ................................................................................. 13 

Investigation in GaSe-CaGa4Se7 System ..................................................................................................... 25 

On the Influence of Biotic and Abiotic Factors of the Environment on the Incidence of Leptospirosis 

Serogroups Grippothyfosae in the Tula Region ........................................................................................... 30 

General Solution of Periodontal Diseases Problem .................................................................................... 36 

Power of Pain: Theory and Applications ..................................................................................................... 42 

Natural Science ................................................................................................................................................ 51 

Model of the Fundamental Fermions Structure (First Generation) ............................................................ 51 

Social Sciences ................................................................................................................................................. 67 

tǊƻōƭŜƳǎ ƻŦ {ǘǳŘŜƴǘǎΩ {ƻŎƛŀƭ !ŘŀǇǘŀǘƛƻƴ ƻƴ ǘƘŜ .ŀǎƛǎ ƻŦ ±ŀƭǳŜǎ !ǎǎƛƳƛƭŀǘƛƻƴ ........................................... 67 

The Basic Conceptual Approaches of Adaptation CEFR into Uzbek State Standards of Foreign Languages71 

Improvement of Customs and Economic Mechanism in the Regulation of Foreign Economic Activities of 

the State ...................................................................................................................................................... 79 

Conceptual Directions of Improving the Customs and Economic Mechanism in the Regulation of Foreign 

Trade ............................................................................................................................................................ 83 

Russia's Membership in the International Project "Northern Dimension" in the Provision of Health Care 

to Prisoners .................................................................................................................................................. 87 

Fundamental Criminalistics Technique and Tactics of Crime Investigation in Sphere of Computer 

Information .................................................................................................................................................. 89 

Problem of Selection and Structuring Industrial Training Content ............................................................. 92 

Woman Employment in the Conditions of Transformation of Society: Socio-Economic Dimension ......... 96 

Value of New-Method Maktab in the Historical Formation Turkestan national Education (End of XIX - 

early XX century) ....................................................................................................................................... 100 

Antropology ................................................................................................................................................... 105 

Integrated Technique for Solving Problems in Physics Using MathCad Programs and Crocodile Technology 

3D............................................................................................................................................................... 105 

The Need to Prepare Future Teachers to Design a Student-Centered Educational Process .................... 110 

Characteristics and Essence of Teaching Special Education in Vocational Colleges ................................. 113 

Organization of Pedagogical Conditions in the Training Future Teachers to Work with Gifted Children in 

Secondary Educational Institution ............................................................................................................. 118 

Forming Independent Thinking of Students in the Learning Process of Searching the Life's Way ........... 122 

Methodological Recommendations on Teaching English Pronouns by Secondary School Students on the 

Bases of IT .................................................................................................................................................. 126 

Role of Monitoring of Personality Qualities of Student in Preparation Future Specialists ....................... 131 

Influence of Some Sites on the Internet on Young Minds ......................................................................... 134 



Continuity in the Study of General Physics ............................................................................................... 138 

The Role of Electronic Monitoring System in the Retraining Process of Pedagogical Staff of High Education 

Institutions ................................................................................................................................................. 142 

Organization of Educational Process with the Use of Adaptive Learning Systems ................................... 145 

Electronic Portfolio and Its Role in Modern Educational Institution ......................................................... 148 

Necessity of Essential Correction of «Clip Thinking» ................................................................................ 151 

Teaching Mathematics Based on the Ethno-Pedagogical Mini Section .................................................... 159 

{ǘǳŘŜƴǘǎΩ 9ŘǳŎŀǘƛƻƴŀƭ {ǳǇǇƻǊǘ ŀǎ ŀƴ 9ǎǎŜƴǘƛŀƭ /ƻƴŘƛǘƛƻƴ ƻŦ ¢ƘŜƛǊ {ƻŎƛŀƭƛȊŀǘƛƻƴ ŀƴŘ /ǊŜŀǘƛǾŜ 5ŜǾŜƭƻǇƳŜƴǘ

 ................................................................................................................................................................... 167 

aŜǘƘƻŘǎ ƻŦ {ǘǳŘŜƴǘǎΩ YƴƻǿƭŜŘƎŜ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ Lǘǎ aƻƴƛǘƻǊƛƴƎ .......................................................... 170 

Diagnosis of Subjective Attitude of Educational Relation Participants to Educational Institutions .......... 174 

Modern Aspects of Formation Social Activity of Pupils in the Training Future Tteachers of Initial Classes

 ................................................................................................................................................................... 180 

Problems of Healthy Lifestyle in Extracurricular Activities ........................................................................ 183 

Protection Mechanisms of Youth from Information Attacks .................................................................... 189 

Mathematics and Technical Sciences ............................................................................................................ 195 

Analysis, Prediction and Prophylaxis of Lethal Traumatism ...................................................................... 195 

Identification of the Probable Geometric Peculiarities of the Modular 3D Structures by Hyperspatual 

Formalism Method .................................................................................................................................... 202 

The Choice of the Structural  Cells-Modules for Receiving of the Possible Modular and Corresponding 

Modulated Structures ............................................................................................................................... 205 

Researching Parameters of Regulation of Working Process in Tape Batchers with Centrifugal Sensors of 

Uatt ............................................................................................................................................................ 208 

Broadband for WIMAX Technologies in Distant Education ....................................................................... 217 

Philosophy, Philology and Arts ...................................................................................................................... 223 

Grammatical Interference in the Speech of Azerbaijan Students ............................................................. 223 

Variation as Main Feature of Norm ........................................................................................................... 229 

Why does the Earth increase dimensions? ............................................................................................... 237 

Our Authors  ................................................................................................................................................ 287 

 

  



Biology and Medicine  
 

DOI 10.12851/EESJ201606C01ART01 

Galina A. Zueva, 

ScD, Senior Scientist,  

Central Siberian Botanical Garden, Novosibirsk 

 

LOLIUM PERENNE (L.) in a Culture of Forest-Steppe Zone of Western Siberia  

 

Keywords: introduction, ontogenesis, turf grass, shoot formation. 

 

Annotation: the article presents the results of studying the ontogenesis of Lolium perenne L. in 

culture. A more detailed study of plants was conducted in immature, virginile and generative periods 

of development. It is noted that the formation of shoots happening regularly, gradually and 

corresponds to monopodial type branching plants. In the first year of development in the area of 

tillering, a large number of shoots, with the second year of life the number of shoots reduced. This 

gives the basis for the use of L. perenne in lawn culture temporarily, no more than 2-3 years. 

 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʦʣʛʦʣʝʪʥʠʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʛʘʟʦʥʦʚ ʪʦʨʤʦʟʠʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʥʫʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʛʘʟʦʥʥʳʭ ʪʨʘʚ ʮʝʥʥʳʭ ʚʠʜʦʚ, 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʧʦ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ ʩʪʨʘʥʳ.  

ɼʣʷ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʦʛʦ ʤʘʢʨʦʨʘʡʦʥʘ ʩ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʞʘʨʢʠʤ, ʯʘʩʪʦ ʟʘʩʫʰʣʠʚʳʤ ʣʝʪʦʤ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʥʪʨʦʜʫʮʠʨʫʝʤʳʡ ʨʘʡʛʨʘʩ ʧʘʩʪʙʠʱʥʳʡ ï Lolium perenne L.  

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʠ ʥʘʰ ʦʧʳʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʩʴʤʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʥʦ ʝʱʝ ʤʘʣʦ ʠʟʫʯʝʥʥʳʤ ʚ ʢʫʣʴʪʫʨʝ ʚʠʜʦʤ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʦ 

ʬʣʦʨʝ ʉʠʙʠʨʠ. 

ʈʦʜ ʇʣʝʚʝʣ ï Lolium L. ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 20 ʚʠʜʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʩʝʚʝʨʥʦʤ ʫʤʝʨʝʥʥʦʤ ʧʦʷʩʝ 

ɽʚʨʘʟʠʠ ʠ ɸʬʨʠʢʠ. ɺ ʙʳʚʰʝʤ ʉʉʉʈ ʧʨʦʠʟʨʘʩʪʘʝʪ 9 ʚʠʜʦʚ: ɺ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ, ʥʘ ʂʘʚʢʘʟʝ, 

ɺ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ. ɺ ʩʦʩʪʘʚʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ Lolium perenne 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʣʫʛʘʭ, ʫ ʜʦʨʦʛ, ʥʘ ʧʦʣʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʧʦʯʪʠ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ, ʂʘʚʢʘʟʝ, 

ʉʨʝʜʥʝʡ ɸʟʠʠ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ, ɿʘʧʘʜʥʦʡ ɸʟʠʠ (1).  

ʂʘʢ ʜʝʨʥʦʦʙʨʘʟʫʶʱʠʡ ʟʣʘʢ L. perenne ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʝʢʦʨʘʪʠʚʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʧʨʠ 

ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʦʚ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʛʘʟʦʥʦʚ (1). ʇʨʝʜʧʦʯʠʪʘʝʪ ʙʦʛʘʪʳʝ, ʭʦʨʦʰʦ 

ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʩʫʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ. ʇʣʦʭʦ ʨʘʩʪʝʪ ʥʘ ʧʣʦʪʥʳʭ ʧʦʯʚʘʭ ʠ ʥʘ ʧʦʯʚʘʭ ʩ ʚʳʩʦʢʦʡ 

ʢʠʩʣʦʪʥʦʩʪʴʶ.  

ʀʟʫʯʝʥʠʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ  L. perenne ʚ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ 

ʦʪʥʦʩʠʪʩʷ ʢ  ʯʠʩʣʫ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʟʣʘʢʦʚ. ɺʩʭʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʫʞʝ ʥʘ 4-6 ʜʝʥʴ ʠ ʚʩʢʦʨʝ 

ʟʝʣʝʥʳʝ ʧʦʙʝʛʠ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʚʘʶʪ ʧʦʯʚʫ, ʟʘ ʯʪʦ ʚʳʩʦʢʦ ʮʝʥʠʪʩʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʪʨʘʚʦʩʤʝʩʷʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʘʟʦʥʥʳʭ ʧʦʢʨʳʪʠʡ (2). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʟʫʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ L. perenne ʚ ʢʫʣʴʪʫʨʝ, ʩʚʷʟʘʥʦ ʩ 

ʠʥʪʨʦʜʫʢʮʠʝʡ ʠ ʚʳʷʚʣʝʥʠʝʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ, ʘ 



ʪʘʢʞʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨʬʠʪʦʮʝʥʦʟʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʭ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʤ 

ʫʯʘʩʪʢʝ ʜʝʨʥʦʦʙʨʘʟʫʶʱʠʭ ʟʣʘʢʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʠʙʠʨʩʢʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʉʆ ʈɸʅ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʨʘʩʪʝʥʠʷ L. perenne, ʧʨʠʚʝʟʝʥʥʳʝ ʠʟ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ. ɼʣʷ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʣʠ ʦʥʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (7), ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ (5), ʢʦʪʦʨʘʷ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ (4) ʠ (9). ɿʘʢʣʘʜʢʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʫʭʦʜ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʩʪʝʥʠʷʤʠ, ʫʯʝʪʳ ʠ ʦʮʝʥʢʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ, 

ʭʘʨʘʢʪʝʨ ʦʪʨʘʩʪʘʥʠʷ ʚʝʩʥʦʡ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʛʘʟʦʥʥʳʭ 

ʨʘʩʪʝʥʠʡ (6). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  

Lolium perenne L. - ʛʫʩʪʦʜʝʨʥʦʚʠʥʥʳʡ, ʤʥʦʛʦʣʝʪʥʠʡ, ʧʦʣʫʚʝʨʭʦʚʦʡ, ʨʳʭʣʦʢʫʩʪʦʚʦʡ ʟʣʘʢ, ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʨʦʪʢʠʤʠ ʥʘʜʟʝʤʥʳʤʠ ʧʦʙʝʛʘʤʠ ʠ ʤʥʦʞʝʩʪʚʦʤ ʣʠʩʪʴʝʚ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʝʙʣʷ. ɺʝʛʝʪʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ï ʨʦʟʝʪʦʯʥʳʝ ʠ 

ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ, ʛʝʥʝʨʘʪʠʚʥʳʝ ï ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʧʦʙʝʛʠ.  ɺʳʩʦʪʘ 15-65 ʩʤ. ʃʠʩʪʴʷ ʣʠʥʝʡʥʳʝ, 

ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʧʦʢʨʳʪʳ ʨʝʜʢʠʤʠ ʰʠʧʠʢʘʤʠ. ʂʦʣʦʩʴʷ ʧʨʷʤʳʝ ʠʣʠ ʩʣʝʛʢʘ ʥʘʢʣʦʥʝʥʥʳʝ. 

ʆʩʴ ʢʦʣʦʩʢʘ ʠʟʚʠʣʠʩʪʘʷ.  

ʉʝʤʝʥʘ ʣʘʥʮʝʪʦʚʠʜʥʳʝ, ʩʝʨʦʛʦ ʮʚʝʪʘ,  ʜʣʠʥʘ 5,5 - 6,5 ʤʤ, ʰʠʨʠʥʘ 1 - 1,5 ʤʤ, ʩ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʦʨʦʥʳ ʩʣʘʙʦʚʦʛʥʫʪʳʝ. ʉʪʝʨʞʝʥʝʢ ʩʧʣʶʱʝʥʥʳʡ, ʥʘʚʝʨʭ ʨʘʩʰʠʨʷʶʱʠʡʩʷ (ʨʠʩ.1). 

 

ʈʠʩ.1 ʈʘʟʤʝʨʳ ʩʝʤʷʥ Lolium perenne L. 

 ʇʦʩʣʝ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʝʥʘ ʧʨʦʨʘʩʪʘʶʪ ʩʨʘʟʫ, ʥʝ ʠʤʝʷ ʧʝʨʠʦʜʘ ʧʦʢʦʷ. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ 

ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 5 ʣʝʪ. 

ʇʨʦʨʦʩʪʢʠ ï ʦʜʥʦʧʦʙʝʛʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʠʤʝʶʱʠʝ 2-3 ʟʝʣʝʥʳʭ ʣʠʩʪʘ ʩ ʟʘʨʦʜʳʰʝʚʳʤʠ ʠ 

ʧʨʠʜʘʪʦʯʥʳʤʠ ʢʦʨʥʷʤʠ. ʉʦʭʨʘʥʷʶʪ ʩʚʷʟʴ ʩ ʟʝʨʥʦʚʢʦʡ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ 

ʥʘʭʦʜʠʪʴʩʷ ʦʪ 15 ʜʦ 50 ʜʥʝʡ (ʨʠʩ.2). 



ʖʚʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ï ʦʜʥʦʧʦʙʝʛʦʚʳʝ, ʟʝʨʥʦʚʢʘ ʧʫʩʪʘʷ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʀʤʝʶʪʩʷ ʟʘʨʦʜʳʰʝʚʳʝ ʠ ʧʨʠʜʘʪʦʯʥʳʝ ʢʦʨʥʠ ʜʚʫʭ ʪʠʧʦʚ: ʪʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ. ʃʠʩʪʦʚʘʷ 

ʧʣʘʩʪʠʥʢʘ ʰʠʨʝ ʠ ʜʣʠʥʥʝʝ, ʯʝʤ ʫ ʧʨʦʨʦʩʪʢʦʚ, ʥʦ ʫʞʝ ʠ ʢʦʨʦʯʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ ʨʘʩʪʝʥʠʡ. 

ʐʠʨʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʜʦ 2 ʤʤ. ʉʨʝʜʠ ʶʚʝʥʠʣʴʥʳʭ  ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʩʪʝʥʠʷ 

ʩ ʨʦʟʝʪʦʯʥʳʤʠ ʠ ʩ ʧʦʣʫʨʦʟʝʪʦʯʥʳʤʠ ʧʦʙʝʛʘʤʠ.  ʇʝʨʚʳʝ ʠʤʝʶʪ 2 ʞʠʚʳʭ ʣʠʩʪʘ ʠ 2-3 ʦʪʤʝʨʰʠʭ, 

ʫ ʚʪʦʨʳʭ 4-5 ʞʠʚʳʭ ʠ 2-4 ʦʪʤʝʨʰʠʭ ʣʠʩʪʘ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʦʪ 45 

ʜʦ 100 ʜʥʝʡ.  

ʀʤʤʘʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʩʪʳʤ ʠʣʠ ʩʣʦʞʥʳʤ ʢʫʩʪʦʤ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ 

ʠʟ ʨʦʟʝʪʦʯʥʳʭ ʠʣʠ ʨʦʟʝʪʦʯʥʳʭ ʠ ʧʦʣʫʨʦʟʝʪʦʯʥʳʭ ʧʦʙʝʛʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʙʳʣʠ  ʚʳʜʝʣʝʥʳ 4 ʧʦʜʛʨʫʧʧʳ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ: ʀʤʤʘʪʫʨʥʳʝ ʨʦʟʝʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ,  

ʦʙʨʘʟʫʶʱʠʝ ʧʨʦʩʪʦʡ ʢʫʩʪ, ʩʦʩʪʦʷʪ ʠʟ 2-4 ʞʠʚʳʭ ʠ  2-3 ʦʪʤʝʨʰʠʭ ʣʠʩʪʴʝʚ. ʐʠʨʠʥʘ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʩʦʩʪʘʚʣʷʝʪ  1-2 ʤʤ. ɹʦʢʦʚʳʝ ʧʦʙʝʛʠ II  ʧʦʨʷʜʢʘ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʧʦʯʝʢ ʥʠʞʥʠʭ 

ʣʠʩʪʴʝʚ, ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 1-2. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʢʦʨʥʠ II-III  ʧʦʨʷʜʢʦʚ -  

ʪʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ; ʀʤʤʘʪʫʨʥʳʝ ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʧʨʦʩʪʦʡ ʢʫʩʪ, ʥʘ ʧʦʙʝʛʘʭ 

I ʧʦʨʷʜʢʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 4 ʣʠʩʪʘ  ʞʠʚʳʭ ʠ ʦʪʤʝʨʰʠʭ. ʐʠʨʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 3-3,5 

ʤʤ. ɹʦʢʦʚʳʝ ʨʦʟʝʪʦʯʥʳʝ ʧʦʙʝʛʠ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʧʘʟʫʭ ʥʠʞʥʠʭ ʣʠʩʪʴʝʚ ʧʦʣʫʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ, 

ʠʭ ʦʪ 2 ʜʦ 3-ʭ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʢʦʨʥʠ IV-V  ʧʦʨʷʜʢʦʚ -  ʪʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ; 

ʀʤʤʘʪʫʨʥʳʝ ʨʦʟʝʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦ ʩʣʦʞʥʳʤ ʢʫʩʪʦʤ ʠʤʝʶʪ ʥʘ ʧʦʙʝʛʘʭ I ʧʦʨʷʜʢʘ  4-5 

ʞʠʚʳʭ  ʠ 4 ʦʪʤʝʨʰʠʭ ʣʠʩʪʴʝʚ, ʥʘ ʧʦʙʝʛʘʭ II  ʧʦʨʷʜʢʘ  ʜʦ 6-7 ʣʠʩʪʴʝʚ. ʆʙʨʘʟʫʶʪ ʥʝʙʦʣʴʰʫʶ 

ʜʝʨʥʦʚʠʥʫ, ʜʠʘʤʝʪʨʦʤ 0,5-2 ʩʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʢʦʨʥʠ ʨʘʟʚʝʪʚʣʝʥʳ ʜʦ III -

V ʧʦʨʷʜʢʦʚ -  ʪʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ; ʀʤʤʘʪʫʨʥʳʝ ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦ ʩʣʦʞʥʳʤ ʢʫʩʪʦʤ 

ʩʦʜʝʨʞʘʪ ʦʙʳʯʥʦ ʥʘ ʙʦʢʦʚʳʭ ʧʦʙʝʛʘʭ 4 ʞʠʚʳʭ ʠ 5 ʦʪʤʝʨʰʠʭ ʣʠʩʪʴʝʚ, ʰʠʨʠʥʘ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ 2-4 ʤʤ. ʆʙʨʘʟʫʶʪʩʷ  ʧʦʙʝʛʠ III -IV ʧʦʨʷʜʢʦʚ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ. 

ʂʦʨʥʠ III -IV ʧʦʨʷʜʢʦʚ - ʪʦʥʢʠʝ ʠ ʪʦʣʩʪʳʝ.  

 



ʈʠʩ. 2. ʇʝʨʠʦʜʳ ʠ ʚʦʟʨʘʩʪʥʳʝ ʩʦʩʪʦʷʥʠʷ Lolium perenne L. ʚ ʦʥʪʦʛʝʥʝʟʝ. 

ʇʝʨʠʦʜʳ 

ɺʠʨʛʠʣʴʥʳʡ 

ɺʦʟʨʘʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 

p j im v 

  Im (ʨʦʟ, 

ʧʨ. ʢʫʩʪ) 

Im (ʧʦʣʫʨʦʟ, 

ʧʨ. ʢʫʩʪ) 

Im (ʨʦʟ, ʩʣ. 

ʢʫʩʪ) 

Im (ʧʦʣʫʨʦʟ, 

ʩʣ. ʢʫʩʪ) 

V (ʨʦʟ, ʧʨ. ʢʫʩʪ) V (ʧʦʣʫʨʦʟ, 

ʧʨ. ʢʫʩʪ) 

V (ʨʦʟ, ʩʣ. 

ʢʫʩʪ) 

V (ʧʦʣʫʨʦʟ, 

ʩʣ. ʢʫʩʪ) 

   
    

  
 

ʆʪ 14 

ʜʦ 60 

ʜʥʝʡ 

ʆʪ 1,5 ʜʦ 

3,5 

ʤʝʩʷʮʝʚ 

ʆʪ 2 ʜʦ 3 ʤʝʩʷʮʝʚ ɼʦ 1,5 ʤʝʩʷʮʝʚ 

ʇʝʨʠʦʜʳ 

ɻʝʥʝʨʘʪʠʚʥʳʡ ʇʦʩʪʛʝʥʝʨʘʪʠʚʥʳʡ 

ɺʦʟʨʘʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ 

G1 G2 G3 ss s 

G1 (ʧʨ. ʢʫʩʪ) G1 (ʩʣ. ʢʫʩʪ)     

  
 

 

 
 

ɼʦ 10 ʤʝʩʷʮʝʚ ʆʪ 2 ʜʦ 3 ʣʝʪ ʆʪ 1,5 ʜʦ 2 ʣʝʪ ʆʪ 4 ʜʦ 6 ʤʝʩʷʮʝʚ ɼʦ 6 ʤʝʩʷʮʝʚ 
 



ɺ ʠʤʤʘʪʫʨʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʜʦ 3-ʭ ʤʝʩʷʮʝʚ. 

ɺʠʨʛʠʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʠʥʦʯʥʳʤ ʧʦʙʝʛʦʤ ʠʣʠ ʢʫʩʪʦʤ, ʜʠʘʤʝʪʨʦʤ ʜʦ 5 ʩʤ. 

ʐʠʨʠʥʘ ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʣʷʝʪ 3-4 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʠʨʠʥʝ ʣʠʩʪʴʝʚ ʥʘ ʛʝʥʝʨʘʪʠʚʥʦʤ 

ʧʦʙʝʛʝ. 

ɺʠʨʛʠʥʠʣʴʥʳʝ ʦʜʥʦʧʦʙʝʛʦʚʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ 4-5 ʞʠʚʳʭ ʠ 4 ʦʪʤʝʨʰʠʭ ʣʠʩʪʴʝʚ, ʰʠʨʠʥʘ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 3,5-4 ʤʤ. ʇʦʙʝʛ ʧʦʣʫʨʦʟʝʪʦʯʥʳʡ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, 

ʢʦʨʥʠ III -IV ʧʦʨʷʜʢʘ - ʪʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ. 

ɺʠʨʛʠʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʨʦʟʝʪʦʯʥʳʝ ʩ ʧʨʦʩʪʳʤ ʢʫʩʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ 2-3 ʙʦʢʦʚʳʤʠ ʧʦʙʝʛʘʤʠ 

II  ʧʦʨʷʜʢʘ, ʣʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ 3-3,5 ʤʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʩʦʜʝʨʞʠʪ ʢʦʨʥʠ 

III -IV ʧʦʨʷʜʢʦʚ. ɹʦʢʦʚʳʝ ʧʦʙʝʛʠ ʥʘʯʠʥʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʢʦʨʥʝʚʫʶ 

ʩʠʩʪʝʤʫ, ʥʘʩʯʠʪʳʚʘʝʪʩʷ 3-4 ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʢʦʨʥʷ, ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ ʦʙʨʘʟʫʝʪ ʧʨʠʜʘʪʦʯʥʫʶ 

ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ - ʢʦʨʥʠ ʪʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ. 

ɺʠʨʛʠʥʠʣʴʥʳʝ ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʩ ʧʨʦʩʪʳʤ ʢʫʩʪʦʤ ʩʦʩʪʦʷʪ ʠʟ 2-3 ʧʦʙʝʛʦʚ II  ʧʦʨʷʜʢʘ, 

ʠʤʝʶʪ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʠʟ 9-12 ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ ʩ ʙʦʢʦʚʳʤʠ ʢʦʨʥʷʤ III -IV ʧʦʨʷʜʢʦʚ; 

ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʛʣʘʚʥʦʛʦ ʧʦʙʝʛʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ, ʢʦʨʥʠ ʚʝʪʚʷʪʩʷ ʜʦ II  ʧʦʨʷʜʢʘ, ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 7-9 ʢʦʨʥʝʡ, ʰʠʨʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 3-4 ʤʤ. 

ɺʠʨʛʠʥʠʣʴʥʳʝ ʨʦʟʝʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦ ʩʣʦʞʥʳʤ ʢʫʩʪʦʤ ʩʦʩʪʦʷʪ ʠʟ ʧʦʙʝʛʦʚ  III -IV ʧʦʨʷʜʢʦʚ. 

ɹʦʢʦʚʳʝ ʧʦʙʝʛʠ ʚʦʟʥʠʢʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʧʘʟʫʭ ʥʠʞʥʠʭ ʣʠʩʪʴʝʚ. ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ 

3,5-4 ʤʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʩ ʢʦʨʥʷʤʠ III -IV ʧʦʨʷʜʢʦʚ ʪʦʣʩʪʳʤʠ ʠ ʪʦʥʢʠʤʠ. 

ɺʠʨʛʠʥʠʣʴʥʳʝ ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦ ʩʣʦʞʥʳʤ ʢʫʩʪʦʤ ʘʢʪʠʚʥʦ ʦʙʨʘʟʫʶʪ ʧʦʙʝʛʠ III -IV 

ʧʦʨʷʜʢʦʚ,  ʚ ʢʫʩʪʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʪ 10 ʜʦ13 ʧʦʙʝʛʦʚ. ɼʠʘʤʝʪʨ ʦʩʥʦʚʘʥʠʷ ʢʫʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 3-

4 ʩʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʦʥʢʠʭ ʠ ʪʦʣʩʪʳʭ ʢʦʨʥʝʡ.   

L. perenne  ʬʦʨʤʠʨʫʝʪ ʢʦʨʦʪʢʠʝ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʙʝʛʠ ʩ ʙʣʝʩʪʷʱʠʤʠ ʠ ʥʝʞʥʳʤʠ, 

ʟʝʣʝʥʳʤʠ ʣʠʩʪʴʷʤʠ, ʦʙʨʘʟʫʷ ʚ ʧʝʨʚʳʡ ʛʦʜ ʧʨʝʚʦʩʭʦʜʥʳʡ ʢʦʚʨʦʚʳʡ ʛʘʟʦʥ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʋ ʥʝʛʦ ʦʪʣʠʯʥʦ ʨʘʟʚʠʪʘ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʠ ʧʦʵʪʦʤʫ ʵʪʦ ʨʘʩʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʙʳʩʪʨʦʫʢʦʨʝʥʷʶʱʠʭʩʷ ʪʨʘʚ. ɺ ʚʠʨʛʠʥʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʷ ʥʘʭʦʜʷʪʩʷ  ʜʦ 1,5 ʤʝʩʷʮʝʚ. 

ʄʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʦʜʥʦʧʦʙʝʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 4-6  ʦʪʤʝʨʰʠʤʠ ʠ 4-6 

ʞʠʚʳʤʠ ʣʠʩʪʴʷʤʠ (ʜʦ ʩʦʮʚʝʪʠʷ). ʐʠʨʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 3-4 ʤʤ. ʂʦʣʦʩ ʥʝʙʦʣʴʰʦʡ ʩ 

ʨʘʟʨʝʞʝʥʥʳʤʠ ʢʦʣʦʩʢʘʤʠ (ʨʠʩ.2). 

ʄʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʩ ʧʨʦʩʪʳʤ ʢʫʩʪʦʤ ʨʘʟʚʠʚʘʶʪ 2-4 ʠ ʙʦʣʝʝ ʧʦʙʝʛʦʚ II  ʧʦʨʷʜʢʘ 

ʠ 1-2 ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʘ. ʆʪʤʝʨʰʠʭ ʧʦʙʝʛʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʪʘ 

ʭʦʨʦʰʦ, ʩʦʩʪʦʠʪ ʠʟ ʪʦʣʩʪʳʭ ʠ ʪʦʥʢʠʭ ʢʦʨʥʝʡ.  

ʄʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦ ʩʣʦʞʥʳʤ ʢʫʩʪʦʤ ʦʙʨʘʟʫʶʪ ʥʝʙʦʣʴʰʦʝ  ʯʠʩʣʦ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ.  ɺʝʛʝʪʘʪʠʚʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʙʝʛʘʤʠ  II ,III  ʠ IV ʧʦʨʷʜʢʦʚ. ɼʣʠʥʘ 

ʩʦʮʚʝʪʠʡ ʩʦʩʪʘʚʣʷʝʪ 12-20 ʩʤ, ʩʦʜʝʨʞʘʪ ʦʢʦʣʦ 25 ʢʦʣʦʩʢʦʚ. ɺ ʤʦʣʦʜʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʜʦ 10 ʤʝʩʷʮʝʚ (ʨʠʩ.3.). 
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ʈʠʩ. 3. ʄʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʩʦ ʩʣʦʞʥʳʤ ʢʫʩʪʦʤ. 

ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʝʨʥʦʚʠʥʫ ʜʠʘʤʝʪʨʦʤ 10-15 

ʩʤ, ʩʦʩʪʦʷʱʫʶ ʠʟ 13-40 ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ. ɺʳʩʦʪʘ 50-60 ʩʤ. ʐʠʨʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

2-4 ʤʤ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʤʦʱʥʦ ʨʘʟʚʠʪʘ, ʦʙʨʘʟʫʝʪ ʪʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ ʢʦʨʥʠ IV-V ʧʦʨʷʜʢʦʚ, 

ʤʥʦʛʦ ʨʦʟʝʪʦʯʥʳʭ ʠ ʧʦʣʫʨʦʟʝʪʦʯʥʳʭ ʧʦʙʝʛʦʚ. ɺ ʮʝʥʪʨʝ ʜʝʨʥʠʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʤʝʨʰʘʷ ʯʘʩʪʴ. 

ɺ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʧʨʝʙʳʚʘʪʴ  2 ï 3 ʛʦʜʘ.  

ʉʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤ, ʯʪʦ ʜʝʨʥʠʥʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʯʘʩʪʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʧʨʦʩʪʳʭ ʠʣʠ ʩʣʦʞʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʢʫʩʪʦʚ ʠʣʠ 

ʩʠʩʪʝʤʦʡ ʦʜʠʥʦʯʥʳʭ ʧʦʙʝʛʦʚ, ʫ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ. 

ɻʝʥʝʨʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ʥʝʚʳʩʦʢʠʝ, ʦʢʦʣʦ 40 ʩʤ. ɼʣʠʥʘ ʩʦʮʚʝʪʠʡ 7-10 ʩʤ.  ʇʘʨʪʠʢʫʣʘ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʙʦʣʴʰʦʡ ʞʠʚʦʡ ʯʘʩʪʠ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʦʪʤʝʨʰʠʝ ʧʦʙʝʛʠ. ʐʠʨʠʥʘ ʣʠʩʪʦʚʳʭ 

ʧʣʘʩʪʠʥʦʢ 2-3 ʤʤ. ʉʠʩʪʝʤʘ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ ï ʤʦʱʥʘʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʦʥʢʠʭ ʠ ʪʦʣʩʪʳʭ 

ʢʦʨʥʝʡ; ʢʦʨʥʠ ʚʝʪʚʷʪʩʷ ʜʦ III -IV ʧʦʨʷʜʢʦʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʚ ʩʪʘʨʦʤ 

ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʪ 1,5 ʜʦ 2-ʭ ʣʝʪ. ʋʨʦʞʘʡʥʦʩʪʴ L. perenne ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤ 

ʜʦʣʛʦʣʝʪʠʝʤ. ʅʘ ʚʪʦʨʦʡ-ʪʨʝʪʠʡ ʛʦʜ ʞʠʟʥʠ ʨʘʩʪʝʥʠʝ ʜʘʝʪ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. 

ʉʫʙʩʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʚ ʚʠʜʝ ʨʘʟʦʙʱʝʥʥʳʭ ʧʘʨʪʠʢʫʣ. ɻʨʘʥʠʮʫ ʢʣʦʥʘ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʣʠʰʴ ʧʦ ʦʩʪʘʪʢʘʤ ʦʪʤʝʨʰʠʭ ʧʦʙʝʛʦʚ. ʂʘʞʜʘʷ ʧʘʨʪʠʢʫʣʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʩʪʳʭ 

ʧʘʨʮʠʘʣʴʥʳʭ  ʢʫʩʪʦʚ ʠ  ʩʠʩʪʝʤʳ ʦʜʠʥʦʯʥʳʭ ʧʦʙʝʛʦʚ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʷ. ʇʦʙʝʛʠ ʚ ʧʘʨʪʠʢʫʣʝ 
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ʢʘʢ ʨʦʟʝʪʦʯʥʳʝ, ʪʘʢ ʠ ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ. ʇʣʘʩʪʠʥʢʠ ʣʠʩʪʴʝʚ ʫʟʢʦʣʠʥʝʡʥʳʝ, ʢʦʨʦʪʢʠʝ, ʦʢʦʣʦ 1,5-

2 ʤʤ, ʶʚʝʥʠʣʴʥʦʛʦ ʪʠʧʘ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʤʘʣʦʤʦʱʥʘʷ, ʩʦʩʪʦʠʪ ʠʟ ʪʦʣʩʪʳʭ ʠ ʪʦʥʢʠʭ ʢʦʨʥʝʡ. 

ʂʦʨʥʠ III -IV ʧʦʨʷʜʢʦʚ. ʉʫʙʩʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʦʪ 4 ʜʦ 6 ʤʝʩʷʮʝʚ. 

ʉʠʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʩʠʩʪʝʤʫ ʦʜʠʥʦʯʥʳʭ ʨʦʟʝʪʦʯʥʳʭ ʧʦʙʝʛʦʚ. ʆʪʤʝʨʰʠʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʞʠʚʳʝ ʧʦʙʝʛʠ. ʅʘ ʦʜʥʦʤ ʤʘʪʝʨʠʥʩʢʦʤ ʧʦʙʝʛʝ ʦʙʨʘʟʫʝʪʩʷ ʦʜʠʥ, 

ʨʝʞʝ ʜʚʘ ʧʦʙʝʛʘ. ʃʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ ʫʟʢʦʣʠʥʝʡʥʳʝ, ʢʦʨʦʪʢʠʝ (ʰʠʨʠʥʘ 1-1,5 ʤʤ), 

ʶʚʝʥʠʣʴʥʦʛʦ ʪʠʧʘ. ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʣʘʙʦ ʨʘʟʚʠʪʘ. ʂʦʨʥʠ ʪʦʣʩʪʳʝ ʠ ʪʦʥʢʠʝ, ʚʝʪʚʷʪʩʷ ʜʦ III , 

ʨʝʞʝ IV ʧʦʨʷʜʢʦʚ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʜʦ 6 ʤʝʩʷʮʝʚ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ Lolium perenne  ʚ ʢʫʣʴʪʫʨʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 7 ʣʝʪ. ʇʨʠ ʧʘʩʪʙʠʱʥʦʤ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ (ʧʦ ʜʘʥʥʳʤ ʀ.ɺ. ʃʘʨʠʥʘ ʠ ʜʨ. (3)) 

ʜʝʨʞʠʪʩʷ ʚ ʪʨʘʚʦʩʪʦʝ 5-7 ʣʝʪ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ Lolium perenne ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ, ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ ʠʤʤʘʪʫʨʥʦʛʦ, ʚʠʨʛʠʥʠʣʴʥʦʛʦ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘʤ. ʆʙʱʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʚ ʦʥʪʦʛʝʥʝʟʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 7 ʣʝʪ. 

ʇʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ ʠʜʝʪ ʧʦʩʪʝʧʝʥʥʦ, ʧʦʦʯʝʨʝʜʥʦ, ʚʳʷʚʣʝʥʘ ʩʪʨʦʛʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ.  ʇʦʨʷʜʦʢ ʧʦʷʚʣʝʥʠʷ ʧʦʙʝʛʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʥʦʧʦʜʠʘʣʴʥʦʤʫ ʚʝʪʚʣʝʥʠʶ 

ʨʘʩʪʝʥʠʡ. ɸʢʪʠʚʥʦʝ ʢʫʱʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʘʟʚʠʪʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʨʘʩʪʘʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ. ʇʝʨʚʳʝ ʟʨʝʣʳʝ ʧʦʯʢʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʬʘʟʝ 3-4 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ. 

ʇʦʙʝʛʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʧʦʷʚʣʷʶʪʩʷ ʚ ʬʘʟʝ 4-5 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ. ʉʦ ʚʪʦʨʦʛʦ ʛʦʜʘ ʨʘʟʚʠʪʠʷ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ʕʪʠ ʜʘʥʥʳʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ  L. perenne ʚ ʛʘʟʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʧʝʨʚʳʝ 2-3 ʛʦʜʘ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʡ 

ʟʣʘʢʦʚʦʡ ʪʨʘʚʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʫʜʠʚʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʦʯʝʥʴ ʢʨʘʩʠʚʳʡ 

ʛʫʩʪʦʡ ʪʨʘʚʦʩʪʦʡ ʫʞʝ ʩʧʫʩʪʷ ʤʝʩʷʮ ʧʦʩʣʝ ʚʳʩʝʚʘʥʠʷ. ɺ ʜʝʢʦʨʘʪʠʚʥʳʭ ʮʝʣʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ  

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʷʨʢʦ-ʟʝʣʝʥʦʤʫ ʮʚʝʪʫ. L. perenne ʤʦʞʥʦ  ʜʦʙʘʚʣʷʪʴ  ʚʦ ʚʩʝ ʚʠʜʳ ʛʘʟʦʥʥʳʭ 

ʪʨʘʚʦʩʤʝʩʝʡ (ʥʝ ʙʦʣʝʝ 20% ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ)ʜʣʷ ʧʦʢʨʳʪʠʡ ʢʘʢ 

ʩʧʦʨʪʠʚʥʦʛʦ, ʪʘʢ ʠ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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Annotation: In this paper results of studies of cytoplasmic syncytial connections in the invertebrate 

nervous system are presented. It has been shown that in the nervous system, apart from chemical 

synapses and electrical membranous contacts, the third type of interneuronal communications exists 

ð the cytoplasmic syncytial connection. Absolute criteria of syncytial connections were shown in 

light microscopy preparations and in tissue culture plexuses, as well as in electron microscopy 

investigations.  

 

Many years had passed since the time the neuronal theory was described and main provisions of 

reticularists were refuted. Now, nobody challenges the reasonability of the neuronal theory. However, 

exactly in the same way, the presence of original cytoplasmic fusion phenomena in the nervous 

system of various invertebrates is not challenged (Prosser, 1978). In literature, there also are accepted 

facts on the presence of the true cytoplasmic syncytial interneuronal connection in the nervous 

system. It is impossible to ignore the finding of the syncytial connection in molluscs, crustaceans, 

polychaetes, and other invertebrates (Young 1936, 1938, 1939; Nicol, Young, 1946; Nicol, 1948, 

Hagiwara, Morita, Naka, 1964; Günter, 1975; Sotnikov, Kamardin, Rybakova et al., 2009). All these 

studies, first and foremost, present absolute evidence of the principal existence of the interneuronal 

syncytium in the nervous system. For example, as described by J.Z. Young (1936), the giant axon of 

a mollusc (Loligo pealii), created by the syncytial fusion of the processes of many small neurons, 

became a favourite object of many electrophysiological experiments by famous researchers. Many 

fundamental discoveries in the area of neuromembrane biophysics were made using this syncytially 

created axon (Hodgkin, Huxley, 1939; Katz, 1968; Tasaki, 1971). Therewith, no one had any doubt 

that there is a single axon, i.e. the syncytia of many processes, not a bundle of independent axons of 

many neurons. J.Z. Young (1939) demonstrated syncytial "protoplasmic continuity" in the nervous 

system of other cephalopods as well. The author confirmed his morphological data by conducting 

electrophysiological experiments. Discovered by J.Z. Young (1936), the mode of creating the 

syncytial interneuronal connection by a fusion of various neuron processes (Fig. 1, ʘ-e) could be 

considered as fusion according to Youngôs principle. A syncytium is described also for adult shrimps 

Macrobrahium rosenbergii and Myxicola infundibulum (Fig. 1, f) between giant neurons involved in 

avoidance behaviour (Friedlander, Levinthal, 1982), as well as in webworm Manduca sexta (Carr, 

Taghert, 1988). The multicellular or the syncytial form of giant fibresô creation (Fig. 1, f) was found 

in annelids and crustaceans (Nikol, Young, 1946; Nicol, 1948). Even partially successful attempts 

were made to join (fuse) peripherical and central stumps of the large, cut motor fibre of crustaceans 
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(Bittner, 1973; Bouton, Bittner, 1981). After these studies were performed, there remained no doubt 

whatsoever no only that the syncytial interneuronal connection exists, but also that it can be created 

de novo in animals' nervous systems. This in no way disturbs the principal provision of the neuronal 

theory on cellsô organization and synaptic interactions in the nervous system of most Metazoa. At the 

same time, the question remains why the presence of the cytoplasmic syncytial interneuronal 

connection has been so categorically denied since the present time by all neurologists. 

With well-supported data on the presence of the interneuronal syncytial connection in invertebrates 

in situ, we considered it essential to reveal this form of connection in living neurons of a mollucs in 

cell culture. For the enzyme treatment of ganglia, a circum pharyngeal ring of mollusc Lymnaea 

stagnalis was placed in a 0.4% pronase solution. The culture medium was prepared on the base of the 

stock single medium RʈʄI-1640. The detailed method described is presented in the paper (Sotnikov, 

2012).  

 

Fig. 1. Giant nerve fibers as an illustrative example of the syncytial cytoplasmic connection in the 

nervous system (schematic picture). 

a ï the total view of the Loligo syncytially connected neurons (from Young, 1936); b, c ï enlarged 

details of a; b ï syncytial connection of axons of two giant cells; c ï neurosyncytium of axons fused 

in giant nerve fiber; d ï fusion o processes of many neurons into the giant fiber in the cephalopod 

mollusc Sepia (from Young, 1939); e ï the same in Loligo (from Young, 1939); f ï giant fiber of 

Myxicola infundibulum formed by syncytial fusion of processes of many neurons (from Nicol, 1948); 

1 ï cytoplasmic anastomosis; 2 ï formed giant axon; 3 ï bodies of neurons forming giant axon; 4 ï 

peripheral branch of giant axon. 

 

The main advantage of the method of studies in vivo was the ability to study the structural kinetics 

of the culture and ability of the method to reveal structural modifications of a neuron over time. This 

method's advantage provided a way to develop special absolute criteria instrumental in proving the 

creation of syncytial. 

connections in living neurons at light-optical level (Sotnikov, Malashko, Rybakova, 2006, 2012). 

Studies were performed using long (3-6 days) automated time-lapse microcinematography and 

computer analysis. To prove the creation of the cytoplasmic connection of neurons, criteria providing 
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a means to differentiate process fusion from their junctions using the video investigations were used 

of living neurons kinetics. With that purpose as the theoretical justification (criterion of asyncytial 

connection), an inverted position was used of Waller's degeneration law. Surprisingly, Waller's 

degeneration concept, that in due time was the one of the important pieces of evidence supporting the 

absence of a syncytial connection in the nervous system, helped in revealing of syncytium. Since after 

cutting a nerve process from the neuron body (trophic centre) it shall degenerate, then if such a process 

does not degenerate after it is cut from its neuron's body, it means that it has a cytoplasmic connection 

with the body of another neuron (Bittner, 1973; Neumann, Coakley, Giordano-Santini et al., 2015). 

Such experiments are easy to conduct in tissue culture. 

We were the first ones who suggested the new syncytial connection method between neurons 

revealing the use of light-optical observations of the structural process dynamics in a tissue culture. 

Figure 2 first demonstrates the establishment of "end-to-end" junctions between filopodia (3) lamellar 

cell processes A and B. Then, in 15 min. lamellas begin to contact with lamellas (1, 2) of neighbour 

cells ɸ, B and the contour between them becomes invisible. We can presume that the processes of 

these cells have a syncytial connection, because in time a single intracytoplasmic cytoskeletal bundle 

is formed in them (Fig. 2, d-f, 4) that, while not interrupting, passes from one lamella to other lamellas. 

Cell ɸ appears to be bound with cell B via lamella 2 of cell B (Fig. 2, d, 4).  

However, this is not yet enough to prove a syncytial connection between these lamellar processes, 

but as it often occurs in primary cultures, cell B dies (Fig. 2, e, 5) and its lamellar processes 2 and 

cytoskeletal bundle 4 remain intact at the same time. After losing its body (trophic centre), processes 

2 of cell B are still not affected by Waller's degeneration, since in 100% of cases they appear with 

any neuron processes while separating from a body. In this case, they are preserved within 4 h up to 

the end of the examination. Moreover, in contracting they approximate cells ɸ and B the distance 

between them is reduced by 9.2 % while the connecting anastomosis straightens out (Fig. 2, d-f). It is 

possible only in the case the preserved viability process was able to obtain a new trophic centre, i.e. 

make a direct cytoplasmic syncytial connection with another cell.  
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Fig. 2. Dynamics of formation of syncytial connection between neuronal processes of mollusc 

Lymnaea stagnalis in tissue culture.  

aïʝ ï stages of formation syncytium (time ï from beginning of cultivation); A, B ï neurons forming 

syncytium; 1 ï process of neuron A; 2 ï lamellar process of neuron B; 3 ï connected filopodia of 

growth cones of cells A and B before fusion of their lamellar processes; 4 ï the single formed 

cytoskeletal structure penetrating into lamellopodia of both cells; 5 ï dead neuron. Supravital 

microscopy. Phase contrast. Obj. 40Ph, eyep. 10. 
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