


 

ISSN 2520-6990 

ISSN 2520-2480 

Colloquium-journal №20 (179), 2023 

Część 1 

(Warszawa, Polska) 

Redaktor naczelny - Paweł Nowak 
Ewa Kowalczyk 

Rada naukowa 
 Dorota Dobija - profesor i rachunkowości i zarządzania na uniwersytecie Koźmińskiego 

 Jemielniak Dariusz - profesor dyrektor centrum naukowo-badawczego w zakresie organizacji i miejsc pracy, kierownik katedry 
zarządzania Międzynarodowego w Ku. 

 Mateusz Jabłoński - politechnika Krakowska im. Tadeusza Kościuszki. 

 Henryka Danuta Stryczewska – profesor, dziekan wydziału elektrotechniki i informatyki Politechniki Lubelskiej. 

 Bulakh Iryna Valerievna - profesor nadzwyczajny w katedrze projektowania środowiska architektonicznego, Kijowski narodowy 
Uniwersytet budownictwa i architektury. 

 Leontiev Rudolf Georgievich - doktor nauk ekonomicznych, profesor wyższej komisji atestacyjnej, główny naukowiec 
federalnego centrum badawczego chabarowska, dalekowschodni oddział rosyjskiej akademii nauk 

 Serebrennikova Anna Valerievna - doktor prawa, profesor wydziału prawa karnego i kryminologii uniwersytetu Moskiewskiego 
M.V. Lomonosova, Rosja 

 Skopa Vitaliy Aleksandrovich - doktor nauk historycznych, kierownik katedry filozofii i kulturoznawstwa 

 Pogrebnaya Yana Vsevolodovna - doktor filologii, profesor nadzwyczajny, stawropolski państwowy Instytut pedagogiczny 

 Fanil Timeryanowicz Kuzbekov - kandydat nauk historycznych, doktor nauk filologicznych. profesor, wydział Dziennikarstwa, 
Bashgosuniversitet 

 Aliyev Zakir Hussein oglu - doctor of agricultural sciences, associate professor, professor of RAE academician RAPVHN and 
MAEP 

 Kanivets Alexander Vasilievich - kandydat nauk technicznych, profesor nadzwyczajny Wydział Agroinżynierii i Transportu 
Drogowego, Państwowy Uniwersytet Rolniczy w Połtawie 

 Yavorska-Vіtkovska Monika - doktor edukacji, szkoła Kuyavsky-Pomorsk w bidgoszczu, dziekan nauk o filozofii i biologii; doktor 
edukacji, profesor  

 Chernyak Lev Pavlovich - doktor nauk technicznych, profesor, katedra technologii chemicznej materiałów kompozytowych 
narodowy uniwersytet techniczny ukrainy „Politechnika w Kijowie” 

 Vorona-Slivinskaya Lyubov Grigoryevna - doktor nauk ekonomicznych, profesor, St. Petersburg University of Management 
Technologia i ekonomia 

 Voskresenskaya Elena Vladimirovna doktor prawa, kierownik Katedry Prawa Cywilnego i Ochrony Własności Intelektualnej w 
dziedzinie techniki, Politechnika im. Piotra Wielkiego w Sankt Petersburgu 

 Tengiz Magradze - doktor filozofii w dziedzinie energetyki i elektrotechniki, Georgian Technical University, Tbilisi, Gruzja 

 Usta-Azizova Dilnoza Ahrarovna - kandydat nauk pedagogicznych, profesor nadzwyczajny, Tashkent Pediatric Medical Institute, 
Uzbekistan 

 Oktay Salamov - doktor filozofii w dziedzinie fizyki, honorowy doktor-profesor Międzynarodowej Akademii Ekoenergii, docent 
Wydziału Ekologii Azerbejdżańskiego Uniwersytetu Architektury i Budownictwa 

 Karakulov Fedor Andreevich – researcher of the Department of Hydraulic Engineering and Hydraulics, federal state budgetary 
scientific institution "all-Russian research Institute of hydraulic Engineering and Melioration named after A. N. Kostyakov", Rus-
sia. 

 Askaryants Wiera Pietrowna - Adiunkt w Katedrze Farmakologii, Fizjologia. Taszkencki Pediatryczny Instytut Medyczny. miasto 
Taszkent 

 

 
«Сolloquium-journal» 

Wydawca «Interdruk» Poland, Warszawa 
Annopol 4, 03-236 

E-mail: info@colloquium-journal.org 
http://www.colloquium-journal.org/  



CONTENTS 

ARCHITECTURE 
Цуканова А.О. 
ФУТУРИСТИЧЕСКИЕ НЕЛЕПОСТИ ГОРОДА МАСДАР ................................................................................................................3 
Tsukanova A.O. 
FUTURISTIC FUNNY OF MASDAR city ..........................................................................................................................................3 

PEDAGOGICAL SCIENCES 
Boreiko L. D., Senyuk B. P., Antoniuk - Shtefanika L. O., Boreyko O. S. 
THE USE OF THE CASE METHOD IN THE PROFESSIONAL TRAINING OF FUTURE NURSES ...........................................................8 
Борейко Л.Д., Сенюк Б.П., Антонюк-Штефаніка Л.О., Борейко С.О. 
ВИКОРИСТАННЯ КЕЙС-МЕТОДУ У ПРОФЕСІЙНІЙ ПІДГОТОВЦІ МАЙБУТНІХ МЕДИЧНИХ СЕСТЕР .........................................8 
 
Bryntseva O., Podorozhna A. 
METACOMPETENCE EDUCATIONAL STRATEGIES AND TECHNOLOGIES IN THE CONTEXT OF FOREIGN LANGUAGE TEACHING 
AT AN ENGINEERING UNIVERSITY .............................................................................................................................................11 
Бринцева О., Подорожна А. 
МЕТАПРЕДМЕТНІ ОСВІТНІ СТРАТЕГІЇ ТА ТЕХНОЛОГІЇ В КОНТЕКСТІ ВИКЛАДАННЯ ІНОЗЕМНИХ МОВ У ТЕХНІЧНОМУ 
УНІВЕРСИТЕТІ ...........................................................................................................................................................................11 

AGRICULTURAL SCIENCES 
Svystunova I., Musiienko V., Prorochenko S., Poltoretskyi S., Shuvar A., Kondratenko N. 
INFLUENCE OF TECHNOLOGICAL FACTORS OF GROWING ON THE CHEMICAL COMPOSITION OF PERENNIAL LEGUME-CEREAL 
GRASS STATIONS .......................................................................................................................................................................15 
 
Lytovchenko O., Kuznetsov A., Voitsekhіvskyi V., Zahliada A., Iliashenko A., Muliarchuk O., 
Alokhin V., Grigorian L., Kondratenko N., Ilchenko Y. 
INFLUENCE OF ABIOTIC FACTORS ON THE FORMATION OF A COMPLEX OF VALUABLE NUTRIENTS OF STRAWBERRY 
BERRIES .....................................................................................................................................................................................19 
 
  



«Colloquium-journal» #20(179), 2023 / ARCHITECTURE  3 

ARCHITECTURE 
УДК 504.03, 620.92 

 

Цуканова Алиса Олеговна,  

кандидат физико-математических наук, 

кафедра математической физики и дифференциальных уравнений,  

Национальный технический университет Украины  

«Киевский политехнический институт имени Игоря Сикорского»,  

проспект Победы, 37, 03056, Киев, Украина, 

ORCID: https://orcid.org/0000-0003-0049-3733 

DOI: 10.24412/2520-6990-2023-20179-3-8 

ФУТУРИСТИЧЕСКИЕ НЕЛЕПОСТИ ГОРОДА МАСДАР 

 

Tsukanova Alisa Olegovna,  

Candidate of Physics and Mathematics, 

Department of Mathematical Physics and Differential Equations,  

National Technical University of Ukraine  

«Igor Sikorsky Kiev Polytechnic Institute»,  

Pobedy Avenue, 37, 03056, Kiev, Ukraine, 

ORCID: https://orcid.org/0000-0003-0049-3733 

 

FUTURISTIC FUNNY OF MASDAR city 

 

Аннотация 

Пятнадцать минут на авто, в 17 км на юго-восток от международного аэропорта столицы Объ-

единенных Арабских Эмиратов Абу-Даби с его высотными зданиями, широкими проспектами и транс-

портными магистралями, и вы попадаете в настоящий эко-технологический рай под названием Масдар, 

похожий на фантастический город из западных кинофильмов. Строительство этого футуристического 

проекта в самом разгаре. 

Abstract 

Fifteen minutes by car, 17 km southeast to the international airport of the capital of the United Arab Emirates 

Abu Dhabi with its skyscrapers, wide avenues and highways, and you find yourself in a real eco-technological 

paradise Masdar, similar to a fantasy city from Western films. Building of this futuristic project is at its peak. 

 

Ключевые слова: Масдар, эко-город, город будущего, футуристическая архитектура, техника арко-

логии. 

Key words and phrases: Masdar, eco-city, city of the future, futuristic architecture, archology technique. 

 

Введение. В апреле 2006 года арабские шейхи 

перестали сорить деньгами, воздвигая экзотические 

дворцы и прочие помпезные излишества, а вложили 

деньги в создание поистине серьезного и дорого-

стоящего объекта – первого в мире эко-города, оа-

зиса посреди пустыни под названием Масдар [1].  

Основная часть. Проект сказочного города 

будущего выполнен британским архитектурным 

бюро «Foster + Partners» совместно с компанией 

«Mott MacDonald», работающей в секторе инже-

нерно-экологического консалтинга [2, 3]. Если 

взглянуть на проект города с высоты, то глазам 

предстанет, увы, не прекрасный городской пейзаж, 

а ничем не примечательный городок, чем-то похо-

жий на киевский жилой массив Троещину, с плани-

ровкой «военного» типа: простая форма кварталов, 

прямые улицы, малоэтажные постройки и очень 

плотная застройка [4]. Иными словами, с высоты 

птичьего полета город будет не сильно привлекате-

лен и особого впечатления не произведет: обычный 

серый «чип», встроенный в аравийскую пустыню.  

 

  
Рис. 1. Генеральный план города Масдар с высоты птичьего полета 

https://doi.org/10.24412/2520-6990-2023-20179-3-8
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Единственное, что может броситься в глаза, – 

чрезвычайно плотная застройка: главные улицы 

Масдара будут не шире 10 метров, – хотя и это в 

наше время не редкость: во многих жарких евро-

пейских городах постройки лепятся друг к другу 

очень плотно, гораздо плотнее, чем в Масдаре. Од-

нако впечатление о незатейливости архитектурного 

пейзажа, полученное при взгляде с высоты несколь-

ких тысяч метров, на самом деле обманчиво. Дома, 

практически вплотную поставленные один к дру-

гому и создающие в других городах впечатление 

тесноты, здесь будут создавать чувство уюта [5]. 

 

   

   
Рис. 2. Вид с уровня улиц.  

Город, подобно шоколадному яйцу, таит в себе немало сюрпризов 

 

С уровня его улиц перед жителями и тури-

стами раскроется совершенно другая картина всей 

прелести этого зеленого чудо-места. Сам город бу-

дет небольшим, всего 6 квадратных километров, но 

невероятно уютным. Изобилие фонтанов, каналов, 

водопадов, городских зеленых насаждений, гранди-

озная архитектура из необычных конструкций, и, 

главное, – экологически чистые технологии, орга-

нично вписывающиеся в инфраструктуру города. 

Разве не это тайная мечта жителей бетонных 

«джунглей», ежедневно вдыхающих смесь токсич-

ных газов, спотыкающихся о горы мусора и уныва-

ющих от скучного городского пейзажа?..  

  
Рис. 3. Почти весь город будет прикрыт сверху сонмом  

затейливых специально разработанных головоломных ажурных конструкций  

для защиты от солнца, создающих на улицах и площадях причудливую резную тень 

 

Своего рода приманкой для глаз в городе ста-

нут огромные передвижные зонтики от солнца, ко-

торые будут подниматься из земли, подобно ги-

гантским подсолнухам, и скрывать от палящего 

аравийского солнца улицы, площади, входы в гос-

тиницы и досуговую зону. Днем они будут ориен-

тироваться на солнце и давать тень, ведь в Араб-

ских Эмиратах в летние дни температура воздуха 
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достигает порой целых 50 градусов. Ночью они бу-

дут закрываться и излучать накопленное за день 

тепло.  

 
Рис. 4. Гигантские передвижные зонты для защиты от солнца 

 

Дома и здания города будут иметь небольшую 

этажность, не выше шести этажей. Исключение 

сделают только для офисных зданий, например, 

«Pearl River Tower», высота которого будет состав-

лять 70 этажей.  

  

  
 Рис. 5. Детали архитектуры и внешних фасадов.  

Здания и сооружения города имеют невообразимую форму:  

одни то выпирают наполовину, то построены под наклоном,  

другие могут быть круглыми или же треугольными 

 

Архитектура города спланирована так, что его 

улицы и площади будут покрыты искусственной 

ажурной тенью разнообразных очертаний от зда-

ний, что не только защитит жителей от лучей паля-

щего аравийского солнца, создавая даже в жаркий 

полдень прохладу, но и обеспечит особую атмо-

сферу уюта. Выступающие балюстрады и пло-

щадки, нависающие над тротуаром стены, специ-

альные конструкции, оригинальные пологи – все 

продумано и выверено с точностью до сантиметра. 

В сочетании с новаторской архитектурой города 

ажурный полог создаст уникальную атмосферу 

уюта. Такая красивая техника аркологии, сочетания 

стиля и технологий, использовалась арабами при 

строительстве зданий столетиями и как создаст уют 
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и прохладу, так и послужит еще и с практической 

точки зрения, ведь значительно сократит затраты 

энергии на кондиционирование зданий города. 

Ведь только за счет точных архитектурных расче-

тов: очень высокая плотность настройки горда, ши-

рина его улиц, форма стен зданий и особые строи-

тельные материалы, применяемые для их строи-

тельства, – температура в городе должна быть в 

среднем на 15 градусов ниже, чем в соседних горо-

дах региона. Кроме того, уменьшению необходимо-

сти включения кондиционеров в жаркие дни будет 

способствовать расположение города на оси юго-

восток – северо-запад [6, 7]. Это поможет сохра-

нить улицы города в тени и минимизировать коли-

чество прямого солнечного света, попадающего на 

окна зданий. Тем самым на кондиционирование го-

рода будет уходить максимально возможный мини-

мум энергии. 

Помимо этого, по периметру городской черты 

Масдар Сити планируется возвести высокую мощ-

ную стену для защиты чрезвычайно жаркой и запы-

ленной местности от горячего пустынного воздуха, 

несущего пыль и песок, и отражающей его извне. 

Говорят, архитекторов на подобную планировку 

вдохновили спрятанные от песчаных бурь за высо-

кими крепостными стенами традиционные ближне-

восточные города Средневековья с их узкими улоч-

ками доавтомобильной эпохи, где все необходимое 

для повседневной жизни находилось на расстоянии 

буквально вытянутой руки. Кроме того, планировка 

города позволит не только не пускать в него горя-

чие пустынные ветра, но и разбить городскую зону 

на множество тенистых улочек, сделать пешеход-

ные улицы Масдара узкими, что позволит легкому 

прохладному бризу захватываться в них воронкой 

и проходить вдоль затененных широкими стенами 

зданий улицами. 

 

  

  
 Рис. 6. Улицы и переулки Масдара больше напоминают цепочку атриумов,  

как во многих современных торговых или бизнес-центрах 

 

Все эти планировочные решения, использован-

ные при проектировании города: узкие тенистые 

улицы, затененные площади, расположенные с уче-

том розы ветров, – позволят создать в городе ком-

фортный микроклимат 

Особенность города в том, что в нем трудно 

будет прогуляться по площадям и перейти широкий 

проспект, ведь здесь не планируется строительство 

открытых пространств – площадей и проспектов. 

Все архитектурные элементы городка тесно увя-

жутся и переплетутся между собой.  
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Рис. 7. Интерьеры и экстерьеры Масдара. Одно плавно и незаметно перетекает в другое  

 

Выводы. В плане Масдара учтены все тонкие 

нюансы: и климатические условия, и потребности 

жителей, и влияние на экологию. При планирова-

нии города принимаются во внимание все мельчай-

шие детали, касающиеся как сохранения энергии, 

так и комфорта жителей. Для людей, которые будут 

обитать в этом технологическом чуде света, разра-

ботчики, архитекторы-футуристы и конструкторы 

попытались воссоздать гостеприимную, почти до-

машнюю атмосферу уюта, спокойствия и приятной 

радости для работы, досуга, отдыха и просто 

жизни. На каждом шагу – фонтаны, водопады, зеле-

ные насаждения, постройки в технологично-косми-

ческом антураже и, что немаловажно, ни одного 

сантиметра раскаленного серого асфальта, к кото-

рому так привыкли жители современных городов. 
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Abstract.  
The article substantiates the effectiveness of using the case method in the professional training of future 

nursing specialists; the peculiarities of the case method, its principles, structure, influence on the formation of 

qualitative characteristics of the specialist and the peculiarities of its application in the preparation of future 

nurses for professional activities are defined. 

Анотація.  
У статті обґрунтовано ефективність використання кейс-методу у професійній підготовці май-

бутніх фахівців з медсестринства; визначено особливості кейс-методу, його принципи, структуру, вплив 

на формування якісних характеристик фахівця та особливості його застосування у підготовці майбутніх 

медичних сестер до професійної діяльності. 
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Introduction. One of the priority directions of 

medical education is the training of competitive nursing 

specialists capable of self-study, analysis, synthesis, 

and generalization of information. Reducing the gap 

between the professional capabilities of graduates and 

the needs of patients is a priority of medical education. 

This is facilitated by a large number of different inter-

active teaching methods, in particular, the case method 

(case study, analysis of specific situations, the method 

of situational analysis, etc.). 

The case method is considered as an effective tool 

for quality education renewal, which contributes to the 

development of the ability to solve problems taking into 

account specific conditions and in the presence of fac-

tual information. In some sense, the method contributes 

to the formation of a person's professional and personal 

qualities. It forms a sense of confidence, helps to over-

come excessive self-confidence or excessive timidity. 

The case method develops in future medical profes-

sionals such personal characteristics as the ability to an-

alyze and diagnose problems, communicate, discuss, 

perceive and evaluate information, the ability to clearly 

formulate and express one's position [3]. 

The purpose of the work was to study the case 

method in the educational process to improve the train-

ing of future nurses. 

Main part. A significant amount of theoretical 

material for each disease (pathogenesis, clinical mani-

festations, diagnosis and nursing interventions) and the 

traditional educating method of teaching clinical disci-

plines often reduce students' motivation to study. The 

use of the case method, which has the advantages of 

specificity, flexibility, and interactivity, can help stu-

dents understand information through a variety of clin-

ical situations. 

Studying with the help of cases develops the abil-

ity to analyze, teaches to avoid mistakes that often oc-

cur when performing specific tasks. 

This method is a pedagogical tool that allows you 

to apply theoretical knowledge to solving practical 

problems. Solving cases is based on students' basic 

medical knowledge and clinical analysis under the 

careful planning and guidance of the teacher, and also 

meets the learning objectives and requirements for the 

learning content [5]. 

The case method when studying clinical disci-

plines requires certain prerequisites. From students  

mastering theoretical knowledge of etiology, disease 

mechanism, symptoms, diagnosis and scope of nursing 

interventions in order to fully conduct case analysis and 

discussion to achieve the learning goal. The role of the 

teacher is also changing: from the bearer of knowledge 

to the creator of conditions under which the student will 
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be able to develop appropriate professional and per-

sonal qualities, form the ability to independently make 

decisions in conditions of uncertainty, identify a prob-

lem, analyze, forecast the further development of the 

situation, develop an action plan for solving a certain 

situation , develop teamwork skills, etc. 

The main function of the case method is to teach 

students to solve complex unstructured problems that 

cannot be solved analytically, that is, by considering 

certain situational problems, where a description of real 

or close to reality specific situations is used. After all, 

during training, students' motivation for professional 

formation and personal growth as a qualified specialist 

in the future occurs under the condition that they feel 

the importance of their own participation in such a pro-

cess, and not only determine their goal to master the 

knowledge offered by the teacher [1, 4]. 

Future nurses have the opportunity to inde-

pendently analyze the task before them and find the 

most appropriate ways to solve it. This educational 

method ensures better assimilation of theoretical 

knowledge, acquisition of practical skills, develops the 

ability to think independently and cooperate collec-

tively, contributes to the improvement of analysis skills 

to recognize and solve specific problems, and also 

teaches correct management ideas, communication 

skills and teamwork, creates a basis for using the ac-

quired experience when making decisions in practical 

professional activity. 

Through equal interaction and discussion between 

teachers and students, students and students, students' 

clinical logical thinking, ability to reason and analyze 

to achieve high cognitive learning goals are trained [5]. 

In the educational process, the case method can be 

used as an independent method and in the organization 

of trainings of various directions (oriented to the devel-

opment of analytical abilities by solving professional 

problems, making responsible decisions, organizing ef-

fective interpersonal interaction with staff, determining 

the level of knowledge and skills, etc.) [1 ]. 

Solving cases plays a crucial role in the develop-

ment and improvement of clinical skills necessary for 

future specialists [6]: 

1. Diagnostic justification: cases on relevant top-

ics provide an opportunity to develop diagnostic skills 

in assessing information about the patient, determining 

his actual and potential problems, and making a nursing 

diagnosis. By analyzing a variety of scenarios, students 

can hone their ability to consider different possibilities, 

weigh evidence, and diagnose disease. 

2. Decision-making: cases represent situations that 

require students to make informed decisions about di-

agnostic search options and nursing interventions. By 

examining a variety of cases, students can develop their 

decision-making skills by considering factors such as 

patient adherence, risk analysis, and evidence-based 

recommendations. 

3. Application of medical knowledge: cases re-

duce the gap between theoretical knowledge and its 

practical application. They require students to apply 

their medical knowledge and develop the ability to 

adapt it to different clinical situations. 

4. Problem solving skills: сase studies often pre-

sent complex clinical disease scenarios, challenging 

students to think critically and creatively to find appro-

priate solutions. By solving these complex problems, 

they develop problem-solving skills, learn to navigate 

uncertainty, and gain experience managing complex 

patient cases. 

5. Teamwork: many cases involve the cooperation 

of nurses with doctors and other medical professionals. 

Through this collaboration, future nurses learn about 

the importance of interdisciplinary teamwork, effective 

communication, and understanding the role of different 

professionals in providing comprehensive patient care. 

6. Ethical Issues: Case studies often involve ethi-

cal issues, requiring nurses to navigate issues such as 

patient autonomy, confidentiality, informed consent, 

and end-of-life care. Working through these ethical is-

sues in a controlled environment helps them develop 

ethical decision-making skills and a strong ethical 

foundation. 

7. Continuous learning and professional develop-

ment: case studies encourage continuous learning and 

professional development. They highlight areas where 

nurses need to deepen their knowledge, identify skill 

gaps, and encourage them to seek appropriate solutions, 

guidelines, or resources to improve their professional 

practice. 

As a result of active participation in solving situa-

tional tasks in cases, in the context of performing spe-

cific actions in simulated situations, students can im-

prove their diagnostic skills, ability to make decisions, 

ability to solve problems, presentation and self-presen-

tation of optimal models of professional actions, ability 

to persuade, work in a team, make responsible deci-

sions, etc. This experience contributes to the formation 

and development of students' professional competence, 

making them better prepared to provide high-quality 

care to their patients. Thus, this method can be consid-

ered as a complex system in which simpler methods are 

combined: discussion, problem method, system analy-

sis, modeling, etc. [1]. 

L.V. Kozak and other researchers [2, 4] in their 

studies note that the case method allows you to form 

competencies and successfully solve the following 

tasks: master the skills and techniques of comprehen-

sive situation analysis from the field of professional ac-

tivity, which helps in solving similar problems that will 

arise in real life practical activities; to form problem-

solving skills, which are developed in the process of 

modeling one's own actions in a problem situation, 

which enables students to check their own beliefs, the-

oretical knowledge and prejudices; to make decisions 

quickly - "here and now", as well as in uncertain situa-

tions; draw up an action plan aimed at achieving a pos-

itive result; acquire the skills of presenting one's own 

point of view in oral or written form; develop the ability 

to convincingly justify and defend one's point of view; 

practice communication skills; practice the skills of 

constructive critical assessment of the point of view of 

others; mastering the practical experience of benefiting 

from one's mistakes, as well as from the mistakes of 

other professionals. 
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For effective use, cases must meet the criteria [2, 

5]: 

1) the case should meet the learning objectives, 

covering a clinical topic. To give students an oppor-

tunity during the discussion to use theoretical 

knowledge when solving a situational task, to deepen 

their understanding of the key and difficult moments of 

diseases and the participation of a nurse, as well as to 

deepen their understanding and mastery. At the same 

time, students' clinical thinking extends from the local 

to the whole, which improves the students' analysis and 

problem solving [5]. 

2) the case should be as close as possible to real 

professional activity and be objective, bright, to arouse 

the interest of students for further discussion. 

3) the task should provide for different ways to 

search for solution options; 

4) cases may differ in the level of generalization, 

the amount of information presented, the complexity of 

the problem; the case should be of a certain degree of 

complexity, but not too simple. It is necessary in some 

cases to consciously choose difficult and critical cases, 

in which mistakes are often made, which as a result 

arouses the interest of students in learning, investigat-

ing the causes of the problem, access to information and 

deep analysis. In addition, in order for the key questions 

to be reflected in the case, teachers should provide clear 

information to facilitate the use of cases and case learn-

ing [5]. 

5) case material should not be outdated, it should 

be updated and improved in accordance with changes 

in practical health care. 

It should be noted that the case method can only 

complement the classical teaching method to achieve a 

perfect educational effect. 

Thus, cases have a clearly defined nature and pur-

pose. As a rule, they are related to situations that arise 

in real life and the practical solution of which is neces-

sary. The choice of the best solution in the context of 

the given problem occurs through the analysis of the 

situation and the evaluation of the developed alterna-

tives. 

As noted by M. Demyanchuk [1], in order to pro-

vide methodological tools to medical college teachers 

in the application of the case method in order to update 

the professional training of future nurses, an algorithm 

for the methodology of using the case method has been 

developed, which consists of the following stages: 

– preparation of the necessary materials (for ex-

ample, charts, images, a videos and the necessary 

equipment for its demonstration; handouts; text and a 

script for the presentation of a professional situation, 

etc.) to better attract the attention of students, improve 

learning; 

– students' involvement in the problem, which 

should be logically "embedded" in the topic of the les-

son, reveal the purpose, significance and usefulness for 

the future professional activity of a nurse, which is a 

significant motivational factor for activating the educa-

tional and cognitive activity of students; 

– clear instructions for the work of each student 

(participant in a situational task, analyst, critic, etc.) and 

time limits; 

– organization of individual and group work to in-

clude all students, gradually leading to a general group 

discussion; 

– presentation of solutions (on a flip chart, black-

board), considering that visualization of solutions is 

more effective than oral discussion; 

– discussion of the obtained results, which in-

volves the active participation of each student. It is im-

portant to anticipate possible clinical ideas and perspec-

tives that students may present. according to the discus-

sion's clinical relevance and degree of difficulty, 

allocate time for discussion, using various ways to ef-

fectively control the discussion process in the class-

room to achieve the desired effect. The teacher must 

listen carefully to the case analysis, raise key questions 

in time, make students think more deeply about the 

problem or adjust the direction of clinical thinking; help 

students understand clinical ideas and form their views 

based on sound medical theory. 

 - summing up, when the teacher structures the 

conclusions, summarizes and gives an example from 

the professional activity of the nursing staff, relevant to 

the discussed situation. 

After summarizing, it is important for the teacher 

to receive feedback from students regarding the ad-

vantages and disadvantages of solving cases. Students 

pointed to such positive aspects of this method as: the 

opportunity to share experiences, close communica-

tion, the formation of the ability to find consensus, the 

development of communication skills through group 

discussion, seeing one's mistakes, the opportunity to 

express oneself to everyone, overcoming the barrier in 

communication, a sense of interest and attention to one-

self on the part of others, mobilization of logical prop-

erties of thinking, development of teamwork skills, res-

olution and agreement of conclusions, and discussions 

promoted interaction between the teacher and students 

and interaction between the students themselves. 

In doing so, the teachers felt that case studies cre-

ated a calm, nonthreatening, low-stress learning envi-

ronment that introduced students to clinical skills in a 

way that built their confidence in future patient encoun-

ters, and allowed them to make diagnostic and treat-

ment errors without risk and negative consequences. 

impact on patient safety [5]. 

Therefore, the use of the case method requires the 

teacher to first perform complex creative work on cre-

ating a case and questions for its analysis. This is car-

ried out outside the classroom and involves scientific 

research and methodical activity of the teacher. Then 

the teacher is important already in the classroom, where 

he gives an introductory and closing speech, organizes 

small groups and discussions, maintains a business-like 

attitude in the classroom, evaluates the contribution of 

students to the analysis of the situation. 

The use of the case method contributes to the for-

mation of such qualities, which are necessary for future 

specialists to carry out professional activities, namely: 

the ability to make and make decisions; ability to learn; 

systemic thinking; independence and initiative; readi-

ness for changes and flexibility; ability to work with in-

formation; tenacity and determination; communication 
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skills; the ability for interpersonal contacts; problem-

atic thinking; constructiveness [2]. 

Conclusion. The use of the case method in the 

preparation of future nurses for professional activity is 

particularly significant, since its application in the edu-

cational process requires students to get as close as pos-

sible to real situations of professional activity and make 

adequate decisions. With the help of the case method, 

future nursing specialists have the opportunity to study 

complex professional issues, develop the ability to 

identify problems, analyze and develop action pro-

grams, which will allow them to act wisely in a real sit-

uation in the future. 
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Abstract.  

In the article, the authors discuss the issue of introducing a metaconcept approach in the context of foreign 

language teaching of future engineering specialists in the context of higher professional education. The relevance 

of the study is determined by the necessity of developing a holistic worldview of future engineers on the basis of 

meta-subject integration, defined as a condition for the development of the student's personality and achievement 

of high-quality learning outcomes.  

The paper provides a thorough review of national and foreign psychological, pedagogical and linguistic 

literature, covering the practical experience of applying the metaconcept approach in foreign language teaching 

at an engineering university; the authors emphasise that the competence-based training in the context of higher 

engineering education involves the forming a set of professional and supra-professional, soft skills or metacompe-

tencies in future specialists. Metacompetence is considered as the ability to manage information, knowledge, per-

sonal qualities for further self-development in professional activities. The study analyses the teaching tools provid-

ing the development of metacompetence in future engineers and the pedagogical conditions for implementing the 

metaconcept approach in the process of foreign language teaching at an engineering university based on the 

MOODLE platform. 
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Нагальність дослідження обумовлюється потребою розвитку цілісного світогляду майбутніх інженерів 

на засадах метапредметної інтеграції, яка визначається як умова розвитку особистості студента та 

досягнення ним високо якісних результатів навчання.  

У роботі здійснено ґрунтовний розгляд вітчизняної та зарубіжної психолого-педагогічної та 

лінгводидактичної літератури, яка висвітлює практичний досвід застосування метапредметного 

підходу у викладанні іноземної мови у технічному університеті; авторки підкреслюють, що 

компетентнісна основа професійної підготовки у контексті вищої інженерної освіти передбачає 

формування у майбутніх фахівців сукупності професійних та надпрофесійних, м'яких навичок або 

метакомпетенцій. Метакомпетенція розглядається як здатність управляти інформацією, знаннями, 

особистісними якостями для подальшого саморозвитку у професійній діяльності. У дослідженні аналізу-

ються засоби навчання, що забезпечують формування метакомпетенції у майбутніх інженерів та педа-

гогічні умови реалізації метапредметного підходу у процесі викладання іноземної мови у вищому закладі 

професійної освіти на платформі MOODLE. 

 

Keywords: professional metacompetence, knowledge management, means of education, LMS MOODLE, en-

gineering university, foreign language teaching. 

Ключові слова: професійна метакомпетенція, управління знаннями, засоби навчання, освітня 

платформа MOODLE, інженерний університет, навчання іноземної мови.  

 

Problem statement. The quality of educational 

process at an engineering university is impossible to 

achieve unless innovative educational approaches and 

corresponding pedagogical technologies are applied. 

One of the educational innovations in recent years has 

been the introduction of the metacompetence approach 

in the system of professional training in higher educa-

tion aimed at developing a comprehensive worldview 

of specialists through the promotion of supraprofes-

sional metacompetences based on practice-oriented ori-

entation of the educational process and interdiscipli-

nary integration. 

The last decade has been marked by the transfor-

mation of a foreign language from an academic subject 

into one of the basic elements of the modern higher en-

gineering education. It is expected that as such, the dis-

cipline has a positive impact on the process of profes-

sional realization of a graduate's personality. Nowa-

days, we can observe the higher engineering education 

reform, which is caused by the process of expanding the 

Ukrainian business environment, establishing coopera-

tion with multinational companies, participation of 

Ukrainian engineers in international conferences and 

symposia, establishing scientific contacts with foreign 

colleagues, etc. Graduates of higher engineering insti-

tutions should not only have knowledge in their profes-

sional sphere, but also have a foreign language profi-

ciency that would help them integrate into the interna-

tional community. 

The purpose of the article - to consider theoreti-

cal and practical issues of implementing a metacompe-

tence approach; to highlight methods and technologies 

for the development of metacompetences of future en-

gineers in the context of teaching a foreign language at 

an engineering university based on the MOODLE edu-

cational platform. 

The statement of the main material. Foreign re-

searchers use the concept "meta-competencies" as well 

as "soft skills" to refer to the meta-skills of specialists 

[1]. The concept of meta-competences includes "man-

agement skills" and "leadership meta-competences", 

"cognitive meta-competence", "motivational meta-

competence", etc. [2] According to M. T. Morpurgo, 

the competence model of a modern specialist includes 

a set of supraprofessional metacompetences such as: 

communication skills, teamwork skills, persuasive 

skills, ability to "see a wide context", ability to innova-

tive activity, readiness to solve problems, analytical 

and critical thinking, creativity, readiness to take risks, 

learnability, reflexivity, ethnic tolerance, etc. [3]. 

The development of metacompetences in foreign 

universities is based on the experimental training, mod-

ernization of curricula and programs, implementation 

of innovative methods and technologies, as well as in 

various situations of academic, professional and scien-

tific communication (situational learning). The great 

importance is given to the research and consideration 

of employers' and customers' requests for educational 

services in order to prevent the gap (the so-called "ex-

pectation gap") between the actual requirements of the 

labor market and the real practice of training specialists 

at the university [3]. 

Western models of metacompetence include the 

following types of metacompetencies: 

- Cognitive, personal and interpersonal skills - 

ability to persuade; teamwork and relationship build-

ing; critical and analytical thinking; self-organization 

and time management skills; leadership skills; commu-

nication skills; ability to present one's point of view. 

- Soft (flexible) skills - critical thinking; sensitiv-

ity in interpersonal communication; team management; 

purposefulness [4]. 

- Superficial competence, mixed competence, 

metacompetence (cognitive competence; emotional 

stability; personal qualities; behavioral and social com-

petence) [5]. 

The analysis of the psychological and pedagogical 

literature on the research topic allows us to determine 

that one of the integral components of the metacompe-

tence of a graduate of a higher engineering educational 

institution is the supra-professional skills: critical 

thinking, sensitivity in the sphere of interpersonal com-

munication, team leadership, determination, responsi-

bility, creativity, collaboration (ability to cooperate). 

Supra-professional skills are related to the emotional 

and communication qualities of university graduates, 
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and also determine their potential, success and market-

ability, as well as their desire for self-improvement and 

progressive development. 

Due to its general humanitarian, communicative 

and sociocultural orientation, foreign language training 

in an engineering university has wide opportunities for 

achieving meta-disciplinary learning outcomes and de-

veloping certain metacompetencies. Language is, on 

the one hand, a goal and, on the other hand, a means of 

learning, being a communicative and pragmatic tool for 

expressing notions from different fields of disciplinary 

knowledge. 

Moreover, the process of foreign language learn-

ing is largely cognitive and discursive. It is through for-

eign language that "perception (cognition), acquisition, 

processing, structuring, keeping and using knowledge". 

Learning a foreign language offers various opportuni-

ties for meta-disciplinary integration, and the ontologi-

cal connection between language and culture contrib-

utes to the humanization and humanization of the edu-

cational process in technical and technological 

disciplines at an engineering university. 

A survey of the linguistic and didactic literature 

over the past few years allows us to identify the follow-

ing kinds of future engineers' metacompetencies to be 

successfully formed and developed in the process of 

foreign language training at an engineering university: 

intercultural communicative competence (a complex 

combination of knowledge, skills, qualities and abilities 

of a personality ensuring the choice of adequate means 

and strategies of communicative activity and commu-

nicator's behavior in intercultural interaction), infor-

mation and search competence (activities aimed at find-

ing, structuring and storing information focusing on its 

comprehension, processing and transformation for fur-

ther application in a particular situation), cognitive 

competence (readiness to constantly improve one's ed-

ucational level, ability to independently acquire new 

knowledge and skills), critical and analytical thinking, 

academic reading and writing skills, self-learning com-

petence (an integrated characteristic of personal quali-

ties expressed in the need, general readiness and ability 

to engage in independent educational activities), regu-

latory competence (ability to self-organize), project 

competence, ethno-cultural tolerance and empathy, 

heuristic (creative) competence, etc. 

Based on the analysis of scientific literature re-

lated to the research subject and practical experience of 

teaching foreign language at an engineering university 

on the basis of MOODLE educational platform 

(Ukrainian Engineering Pedagogics Academy, 

Kharkiv) we can determine the following stages of de-

veloping a certain complex of knowledge, skills and 

competences of future engineers: 

Monitoring - at the beginning of the foreign lan-

guage course, the teacher should define the students' 

skills in the MOODLE system, familiarize them with 

the course navigation system on the example of inde-

pendent enrollment in the course, writing a short mes-

sage on the topic in a foreign language in the forum, 

participation in a survey, performing a preliminary test, 

etc. If students have the necessary technical skills, the 

teacher focuses on the content of the course. So, the 

main tasks of this stage are to identify students' expec-

tations from the topic study, to realize the problem dis-

cussed, to identify students' readiness to process infor-

mation. The group form in the forum discussing indi-

vidual questions; participation in the survey and 

choosing the answer from the proposed options contrib-

utes to the solution of these tasks. Preliminary discus-

sion in the forum or survey allows you to adapt the 

block content, take into consideration the students' in-

terests, to consider the students' interests, to refer to 

their experience and available knowledge, to increase 

students' interest in the problem. 

At the planning stage the following tasks are car-

ried out: predicting the results of the students' activities 

in the learning process, selecting informational re-

sources to complete a project or create a group presen-

tation, developing an effective action program, and de-

termining the sequence of actions. An extensive 

MOODLE platform toolbox allows the teachers to plan 

and organize both individual and group forms of stu-

dents' work. At this stage students plan their mode of 

work on the subject block, the sequence of assignments. 

This is due to the technical features of MOODLE al-

lowing the teacher to regulate access to the resources, 

limit the deadlines for individual assignments. 

The main goals of the organizational-executive 

stage are the development of students' abilities to find 

and analyze information from different foreign lan-

guage sources for educational purposes, the ability to 

navigate in the foreign-language information space, the 

ability to structure and process information, as well as 

the development of students' responsibility and creativ-

ity. Various additional services can be integrated into 

the MOODLE course in order to create new personal 

educational products, for example, to create a produc-

tive vocabulary in the form of a word cloud or a collab-

orative digital presentation. It should be noted that per-

sonal educational product in linguodidactics is consid-

ered as a personal innovation, new in terms of 

subjective experience created by students in the course 

of mastering and comprehending cognitive reality, both 

in material form (for example, information-text product 

of research, creative, practice-oriented, learning-refer-

ence character) and in form of non-material product 

(new knowledge, skills, experience of reflection activ-

ity, including mastering the methodology of learning-

cognitive activity, etc.). 

At the controlling stage the results of studying the 

unit (or the module as a whole) are determined. And 

namely - the accumulation of linguistic means, methods 

of communicative activity, the acquisition of linguocul-

tural knowledge, the development of students' inde-

pendence, is determined by reflexive self-assessment. 

Basic tools of MOODLE knowledge control are used 

here: quizzes, assignments, question banks, and tests. 

Our practical experience of developing the courses on 

the disciplines "Foreign language", "Foreign lan-

guage", "Foreign language of professional and profes-

sional communication" on the basis of the MOODLE 

educational platform at the Department of Foreign Lan-

guage Training, European Integration and International 

Cooperation of Ukrainian Engineering Pedagogics 
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Academy (Kharkiv) demonstrates the great possibili-

ties of methodological organization in managing stu-

dent's intellectual-personal potential. Such manage-

ment forms the basis of metacompetence and includes 

diagnosing abilities, skills, knowledge; planning one's 

activity on the basis of readiness to work with new for-

eign-language information and abilities to orient in a 

stream of information; transformation of information; 

estimation and correction of strategies for performing 

activity [6]. At the same time, it should be noted that in 

e-courses in the MOODLE environment the controlling 

function mostly belongs to the teacher, determining the 

strategic goal of the course, structure and content, de-

veloping didactic material, etc. If the idea of meta-

competence is the student's self-management of infor-

mation, knowledge, personal qualities, then the next 

means to facilitate its development can be the students' 

creation of personal educational products using a for-

eign language. The next step in using learning tools, in 

our opinion, can be a joint design and development of 

a corporate learning and educational portal as part of 

the basic educational program of a particular profile. 

The idea of developing a corporate educational portal 

together with students implements such modern re-

quirements for higher education as modularity, multi-

level, variability, ensuring dynamic content, interdisci-

plinarity. 

Based on the above methods and technologies for 

the development of future specialists' metacompeten-

cies, it is advisable to highlight the organizational and 

pedagogical conditions for the development of stu-

dents' metacompetencies in the context of teaching a 

foreign language at an engineering university: 

- availability of a multilingual information and ed-

ucational environment at an engineering university, 

- application of innovative educational technolo-

gies providing conditions for meta-subject integration, 

- creation of educational and methodological sup-

port for foreign language training based on the principle 

of meta-subjects, 

- extracurricular activities aimed at creating con-

ditions for the development of social and communica-

tion skills, tolerance, empathy, etc. 

Conclusions. Summarizing the above, we con-

clude that the sequence of using foreign language 

teaching aids is carried out from traditional printed text-

books through electronic multimedia textbooks, educa-

tional platforms and Internet learning services to open 

e-textbooks, corporate learning and educational portals 

as collaborative educational products. All these ulti-

mately contribute to the independent acquisition of 

knowledge, its flexible application, and self-develop-

ment of the student's personality. The results of our 

study allow us to emphasize the relevance and key ar-

eas of the program of metaconcept educational strate-

gies and technologies in the context of foreign language 

training at an engineering university. The analysis of 

international and national educational practices shows 

that the development of metacompetence in higher en-

gineering education can be effectively carried out on 

the basis of current educational standards both in aca-

demic disciplines based on general university modules 

of specialized training and in extracurricular activities 

in the system of lifelong learning. 
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INFLUENCE OF TECHNOLOGICAL FACTORS OF GROWING ON THE CHEMICAL 

COMPOSITION OF PERENNIAL LEGUME-CEREAL GRASS STATIONS 

 

Abstract. 

The article shows the influence of agrotechnical methods of cultivation on the chemical composition of per-

ennial leguminous and cereal grass stands. It was established that the mineral composition of alfalfa-cereal and 

alfalfa grass stands for all fertilization options more fully meets the physiological requirements of animals com-

pared to cereal fodder perennial phytocenoses. Single-species crops of the leguminous component and its mixtures 

with cereal grasses accumulate a higher content of raw ash (9.0-9.6%), calcium (0.53-0.62%), magnesium (0.13-

0.18%), phosphorus (0.40-0.45%) and slightly lower potassium – 2.36-2.58%. The type of cereal component in 

the mixed legume-cereal grass mixture had no significant effect on the mineral composition of the dry matter of 

the grass stand. The content of nitrates нітратів (N–NO3) in the dry matter of alfalfa, alfalfa-cereal and cereal 

stands under different fertilization backgrounds was 0.01-0.03% and did not exceed the maximum permissible 

concentration (0.2%). 

 

Key words: legume-cereal grass mixtures, mineral fertilizer, growth regulator, chemical composition, ni-

trates. 

 

Introduction.  

An important role in the creation of a strong fodder 

base for animal husbandry belongs to the improvement 

of the efficiency of the use of natural fodder lands. They 

are a source of economically profitable grass fodder, 

well balanced in terms of protein, mineral substances 

and vitamins, and are also a factor in improving the eco-

logical situation in agro-landscapes [2].  

In Ukraine, the area of meadow lands is about 7.8 

million hectares, of which 1 million hectares are in the 

Right Bank Forest-Steppe. However, today their fodder 

production and environmental protection capabilities 

are not used to their full extent, since the technological 

methods used in the creation and use of sown grass 

stands are usually too energy- and resource-consuming, 

including in connection with the high recommended 

rates of nitrogen application fertilizers As a result, the 

productivity of grasslands in Ukraine remains very low, 

although with the implementation of effective improve-

ment measures, natural fodder lands can ensure the col-

lection of 54.8 million tons of green mass and 5.7 mil-

lion tons of hay [4, 5, 8].  

In order to solve this problem, domestic scientific 

institutions have developed a number of energy- and re-

source-efficient technologies for the creation and use of 

hayfields and pastures, which are based on the involve-

ment of perennial leguminous grasses as a cheap source 

of symbiotically fixed nitrogen. However, until now, 

the theoretical aspects of the formation of high produc-

tivity, nutrition and quality of mowed grass stands of 

alfalfa mixtures with different cereal components, in-

cluding at different rates of mineral fertilization and the 

use of growth biostimulators, have not been fully eluci-

dated [3, 7]. 

The relevance of scientific research on increasing 

the production potential of pasture lands is especially 

growing at the current stage of the European integration 

of our country into the EU countries, where the require-

ments for the quality and safety of fodder are very high. 

Under such conditions, an important scientific task is 

the development of effective technologies for obtaining 

high-quality fodder from natural fodder lands, taking 

into account the soil and climatic features of different 

regions of the country [6]. 

An important parameter of the quality of plant fod-

der is their mineral composition, which significantly af-

fects the health of animals and their productivity. For 

each mineral element, its recommended (optimum, 

minimum, maximum) content in fodder, necessary for 

full feeding of cattle, was experimentally established. 

Based on the calculation of dry matter, the content of 

calcium in plant feed is considered optimal - within 0.3-

0.6, phosphorus - 0.26-0.35, magnesium - 0.12-0.26, 

potassium - 1-3, sodium - 0.13-0.15% and the ratio of 

content in dry weight of calcium to phosphorus as 0.7-

2.5 and potassium to calcium with magnesium as 2.2-

2.4 [2, 7, 6]. 

It is believed that the course of the normal diges-

tion process in the body of animals when feeding fod-

der from meadow grasses is possible only with a con-
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tent of more than 0.4% calcium in dry matter [4, 6]. In-

creased rates of nitrogen fertilizers usually reduce the 

content of this nutrient in feed, which is caused by the 

loss of leguminous components from grasses and the 

growth of the crop of vegetative mass with the same 

calcium reserves in the soil [7, 10]. It is also worth not-

ing that during the formation of sown grass stands, min-

eral and symbiotic nitrogen often cause significant 

changes in the mineral composition of feed and lead to 

a violation of the optimal ratio between mineral ele-

ments, which negatively affects the productivity of an-

imals and is sometimes the cause of their diseases, for 

example, tympanic membrane or a decrease appetite 

[9].  

The level of accumulation and ratio of mineral el-

ements in the biomass of perennial grasses is mainly 

influenced by zonal and weather conditions, as well as 

mineral fertilizers and the species composition of the 

grass stand. The most significant deficiency of certain 

mineral elements in the plant mass is mainly deter-

mined by their lack in the soil and low supply with fer-

tilizers [7, 10]. 

Thus, the technological methods of creating and 

using perennial fodder grass stands significantly affect 

not only their fodder productivity, but also the chemical 

composition of their fodder, which is an extremely im-

portant factor in the high productivity of animals and 

their physical condition. 

The purpose of the research is to study the influ-

ence of technological methods of growing meadow 

phytocenoses on the chemical composition of fodder in 

the conditions of the right-bank Forest-steppe of 

Ukraine. 

 

Research materials and methods. 

Field research was carried out during 2014-2016 

at the SS NELES of Ukraine "Agronomic Research Sta-

tion" [1]. Scheme of the experiment: factor A - herba-

ceousness (types of grasses and the rate of sowing their 

seeds, kg/ha): 1) Medicago sativa, 16; 2) Medicago 

sativa, 12 + Festuca orientals, 10 + Festuca pratensis, 

8; 3) Medicago sativa, 10 + Festuca orientals, 10 + 

Dactylis glomerata, 8; 4) Medicago sativa, 10 + 

Bromopsis inermis , 14 + Lolium perenne, 10; 5) 

Medicago sativa, 10 + Bromopsis inermis , 14 + 

Festuca orientals, 8; 6) Bromopsis inermis , 14 + 

Festuca orientals, 8 (cereal grass), control; factor В – 

fertilizers (nutrients and their norms): 1) without ferti-

lizers, control; 2) Р60К90; 3) N60P60K90; 4) N60P60K90 + 

growth stimulant Fumar. Nitrogen fertilizers at the rate 

of N60 were applied in three doses: N20 - in the spring 

on frozen soil and N20 - after the first and second slopes. 

Phosphorous and potash fertilizers in the norm of 

Р60К90 were applied according to the scheme of the ex-

periment every year in autumn. Crops were sprayed 

with the Fumar growth stimulator at the beginning of 

grass growth in each slope at a dose of 2 l/ha with a 

water consumption of 200 l/ha per period. The soil of 

the experimental field is a typical low-humus, medium-

loam chernozem. 

 

Results and discussion.  

According to the obtained research results, it was 

established that, compared to cereal, alfalfa-cereal and 

alfalfa grass stands, regardless of fertilizer, were char-

acterized by a mineral composition that better meets the 

physiological requirements of animals (Table 1). 

Table 1 

The content of raw ash and macroelements and their ratio in sown meadow grass stands under different 

fertilization backgrounds, % in dry matter 

Fertilization Raw ash Р К Са Мg К:(Са+Мg) Са:Р 

Medicago sativa 

Without fertilizers 9,4 0,44 2,40 0,62 0,17 3,1 1,4 

Р60К90 9,5 0,45 2,39 0,60 0,18 3,1 1,3 

N60P60K90 9,6 0,44 2,36 0,59 0,17 3,4 1,3 

N60P60K90 + Fumar 9,6 0,44 2,35 0,59 0,17 3,2 1,1 

Medicago sativa + Festuca orientals + Festuca pratensis 

Without fertilizers 9,2 0,40 2,45 0,60 0,15 3,3 1,4 

Р60К90 9,1 0,43 2,53 0,57 0,14 3,1 1,4 

N60P60K90 9,5 0,44 2,40 0,57 0,14 3,2 1,4 

N60P60K90 + Fumar 9,5 0,43 2,43 0,57 0,14 3,4 1,3 

Medicago sativa+ Festuca orientals + Dactylis glomerata 

Without fertilizers 8,8 0,42 2,42 0,55 0,14 3,5 1,3 

Р60К90 8,9 0,41 2,48 0,54 0,13 3,7 1,3 

N60P60K90 8,8 0,42 2,58 0,53 0,13 3,7 1,3 

N60P60K90 + Fumar 8,7 0,41 2,48 0,53 0,13 3,8 1,5 

Medicago sativa + Bromopsis inermis + Lolium perenne 

Without fertilizers 9,2 0,40 2,45 0,60 0,15 3,3 1,4 

Р60К90 9,1 0,43 2,53 0,62 0,14 3,1 1,4 

N60P60K90 9,5 0,44 2,40 0,61 0,14 3,2 1,4 

N60P60K90 + Fumar 9,5 0,43 2,40 0,60 0,14 3,2 1,4 
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Medicago sativa + Bromopsis inermis + Festuca orientals 

Without fertilizers 8,8 0,43 2,50 0,58 0,15 3,4 1,3 

Р60К90 9,0 0,43 2,58 0,57 0,15 3,6 1,3 

N60P60K90 9,3 0,42 2,50 0,56 0,14 3,6 1,3 

N60P60K90 + Fumar 9,3 0,42 2,51 0,56 0,14 3,6 1,3 

Bromopsis inermis + Festuca orientals (злаковий травостій) 

Without fertilizers 8,4 0,35 2,57 0,41 0,12 4,7 1,2 

Р60К90 8,3 0,37 2,68 0,43 0,11 4,9 1,2 

N60P60K90 8,3 0,36 2,60 0,45 0,10 4,7 1,2 

N60P60K90 + Fumar 8,4 0,37 2,62 0,45 0,10 4,7 1,2 

Animal husbandry norm - 
0,2-

0,35 

1,0-

3,0 

0,3-

0,6 
0,12-0,26 - 

0,7-

2,5 

LSD05 0,4 0,02 0,12 0,03 0,01 - - 

 

In the dry matter of these phytocenoses, the raw 

ash content was 9.0-9.6%, while in the cereal grass it 

was 0.7-1.2% less. The advantage was also noted in the 

level of accumulation of calcium - by 0.12-0.17%, mag-

nesium - by 0.02-0.07% and phosphorus - by 0.05-

0.09%, relative to the content of these elements in ce-

real biomass cultures At the same time, the potassium 

content decreased by 0.07-0.24%. Compared to alfalfa-

cereal mixtures, the dry biomass of single-species al-

falfa crops accumulated 0.02-0.04% more magnesium. 

Fertilizers had an insignificant effect on the min-

eral composition of fodder, however, it was determined 

that, compared to Р60К90, the application of N60, in grass 

stands with the participation of seeded alfalfa usually 

led to an increase in the content of raw ash, and in a 

cereal grass stand to a slight decrease in magnesium 

content. 

Changes in the mineral composition of the dry 

matter of various types of meadow phytocenoses also 

caused changes in the ratio of the content of these min-

eral elements. It was found that in the dry biomass of 

alfalfa and alfalfa-cereal stands, the ratio of potassium 

to the sum of calcium and magnesium decreased - from 

4.6-4.8 to 3.1-3.7, and the ratio of calcium to phospho-

rus increased slightly - from 1.2 to 1.3-1.4. However, 

the obtained ratios of K:(Ca+Mg) and Ca:P did not go 

beyond the recommended limits of zootechnical stand-

ards for cattle, which indicates the good suitability of 

the obtained vegetable feed for feeding animals. 

An important indicator of the quality and safety of 

plant feed is the content of nitrates (N–NO3). In our re-

search, the values of this indicator in the dry matter of 

alfalfa, alfalfa-cereal and cereal grass stands under dif-

ferent fertilization backgrounds were at the level of 

0.01-0.03% and did not exceed the maximum permis-

sible limit (0.2%) (Table 2). 

 

Table 2 

Accumulation of nitrates (N–NO3) in the dry mass of alfalfa, alfalfa-cereal and cereal grass stands under 

different fertilization backgrounds, % 

Fertilization 
Year of use 

Average 
1-st 2-nd 3-rd 

Medicago sativa 

Without fertilizers 0,02 0,01 0,02 0,02 

Р60К90 0,02 0,01 0,02 0,02 

N60P60K90 0,03 0,02 0,03 0,03 

N60P60K90 + Fumar 0,03 0,02 0,03 0,03 

Medicago sativa + Festuca orientals + Festuca pratensis 

Without fertilizers 0,03 0,02 0,02 0,02 

Р60К90 0,03 0,03 0,02 0,02 

N60P60K90 0,04 0,03 0,03 0,03 

N60P60K90 + Fumar 0,04 0,03 0,03 0,03 

Medicago sativa + Festuca orientals + Dactylis glomerata 

Without fertilizers 0,03 0,02 0,02 0,02 

Р60К90 0,03 0,02 0,02 0,02 

N60P60K90 0,04 0,03 0,03 0,03 

N60P60K90 + Fumar 0,04 0,03 0,03 0,03 

Medicago sativa + Bromopsis inermis + Lolium perenne 

Without fertilizers 0,02 0,02 0,02 0,02 

Р60К90 0,02 0,02 0,02 0,02 

N60P60K90 0,03 0,03 0,02 0,03 

N60P60K90 + Fumar 0,04 0,03 0,02 0,03 



18 AGRICULTURAL SCIENCES / «Colloquium-journal» #20(179), 2023 

Medicago sativa + Bromopsis inermis + Festuca orientals 

Without fertilizers 0,03 0,02 0,02 0,02 

Р60К90 0,03 0,02 0,02 0,02 

N60P60K90 0,04 0,03 0,03 0,03 

N60P60K90 + Fumar 0,04 0,03 0,03 0,03 

Bromopsis inermis + Festuca orientals (cereal grass) 

Without fertilizers 0,01 0,01 0,01 0,01 

Р60К90 0,01 0,01 0,01 0,01 

N60P60K90 0,04 0,03 0,03 0,03 

N60P60K90 + Fumar 0,04 0,03 0,03 0,03 

LSD05, % 0,005 0,005 0,005 0,005 

 

It was determined that the dry mass of leguminous 

and leguminous-cereal phytocenosis accumulated 

0.01% more nitrates compared to cereal herbage. The 

introduction of nitrogen fertilizers in the N60 norm 

(variants N60P60K90та N60P60K90+Fumar) 

compared to nitrogen-free backgrounds increased the 

nitrate content (by 0.01%) in the above-ground mass of 

alfalfa and alfalfa-cereal stands. Under similar 

fertilization conditions, the content of nitrates in the 

biomass of cereal grasses increased by 0.02%. The 

introduction of mineral nitrogen in a dose of N60 has a 

more significant effect on the level of N–NO3 

accumulation than the use of symbiotic alfalfa nitrogen 

both in single-species sowing and in a mixture with 

cereal components. Over the years of use, the content 

of nitrates in plant feed materials has changed little. 

 

Conclusions and suggestions.  

The mineral composition of alfalfa-cereal and al-

falfa grass stands for all fertilizer options more fully 

meets the physiological requirements of animals than 

cereal forage perennial phytocenoses. Single-species 

crops of the leguminous component and its mixtures 

with cereal grasses accumulate a higher content of raw 

ash (9.0-9.6%), calcium (0.53-0.62%), magnesium 

(0.13-0.18%), phosphorus (0.40-0.45%) and slightly 

lower potassium – 2.36-2.58%. The type of cereal com-

ponent in the mixed leguminous-cereal grass mixtures 

had no significant effect on the mineral composition of 

the dry matter of the grass stand. The content of nitrates 

(N–NO3) in the dry matter of alfalfa, alfalfa-cereal and 

cereal stands under different fertilization backgrounds 

was 0.01-0.03% and did not exceed the MPC (0.2%). 
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INFLUENCE OF ABIOTIC FACTORS ON THE FORMATION OF A COMPLEX OF VALUABLE 

NUTRIENTS OF STRAWBERRY BERRIES 

 

Abstract. 

Changes in weather conditions and the general deterioration of the ecological situation in Ukraine have an 

impact on the formation of the complex of biologically active substances of garden strawberries. The goal of our 

research was scientific substantiation of the impact of abiotic factors on the formation of some valuable nutrients 

of strawberry berries and the creation of a mathematical model for predicting the formation of some of them based 

on the identified stress factors. As a result of many years of research, it was established that the berries of the Red 

Gauntled, Korallova 100, and Prysvyata varieties are the most valuable in terms of the set of investigated indica-

tors, and the stability of these substances is higher in the Yasna, Tenira, and Rusanivka varieties. The formation 

of the components of the biochemical composition of strawberry berries is significantly influenced by growing 

conditions, among which the provision of moisture and the sum of active temperatures 10-15 days before harvest-

ing are the most influential. Dispersion analysis showed that the biochemical composition of strawberry berries 

grown in the conditions of the Northern Forest Steppe of Ukraine depends on both varietal characteristics and 

growing conditions. 

 

Key words: strawberry, berries, chemical composition, weather conditions, stability. 

 

Introduction.  

Fruit and berry products are one of the main com-

ponents of a healthy diet. Experts of the Scientific 

Committee on Food, Agriculture, Fisheries and Bio-

technology of the Commission of the European Union 

and leading world experts classify fruits and vegetables 

as functional foods due to the presence of valuable phy-

tonutrients [2, 12, 15, 19]. 

The consumer value of berry crops is mainly de-

termined by the ability to form a complex of specific 

biologically active compounds (vitamins, amino acids, 

polyphenols, aromatic substances, pectins and natural 

fibers). It has been scientifically proven that the biolog-

ically active substances of fruits with the properties of 

a redox potential modulator also contribute to the pre-

vention of various oncological, neurodegenerative, car-

diovascular diseases and stroke, as well as diabetes, 

asthma and viral infections [3, 13, 16-19]. 

Any extreme factors that can cause tension in bio-

logical systems are classified by a complex of negative 

factors into natural and anthropogenic. Natural factors 

are represented by two groups: biotic - these are stresses 

that have a biological nature and are caused by biolog-

ical factors (microbiological, physiological and dis-

eases; damage by insects or the action of weeds in ag-

rocenoses); abiotic - stresses caused by non-living fac-

tors (temperature stress, water stress; stress caused by 

lack of light, etc.). Anthropogenic stresses are stresses 

that are the consequences of human activity (produc-

tion of chemical, physical and biogenic, soil compac-

tion, actions that cause the development of diseases and 

weaken resistance to biotic and abiotic stresses, etc. [6, 

7]. 

Strawberries have preventive, therapeutic and ra-

dioprotective properties due to the high content of val-

uable components such as ascorbic acid, phenolic and 

pectin substances. Therefore, the presence of strawber-

ries in the human diet, especially in early spring, is of 

exceptional importance for maintaining the protective 

functions of the body. Modern market conditions re-

quire strawberry varieties to be early-growing, high-

yielding, resistant to major diseases, and berries to have 

a high content of valuable biochemical substances [1, 

3, 4, 11, 20].  

The formation of the components of the biochem-

ical composition of garden strawberry berries is signif-

icantly influenced by the meteorological conditions of 

cultivation. At the same time, the presence of correla-

tions between the content of some biochemical compo-

nents such as dry soluble substances and sugars, ascor-

bic acid and phenolic compounds and others has been 

established [1, 8, 9]. Therefore, the purpose of our re-

search was to study the features of the formation of 
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some valuable components of the biochemical compo-

sition of strawberries grown in the conditions of the 

Northern Forest-Steppe of Ukraine. 

 

Research materials and methods. 

Research carried out in National University of Life 

and Environmental Sciences of Ukraine and Horticul-

ture Institute of the National Academy of Agrarian Sci-

ences of Ukraine. The objects of research were com-

mon varieties of strawberries: Yasna, Tenira, Korallova 

100, Prisvyata, Red Gauntled, Romashka festivalna, 

Rusanovka, Istochnik. The stability of indicators of the 

biochemical composition of berries was determined by 

their deviation over the years of research (standard de-

viation); the most valuable varieties according to the 

studied indicators were determined by ranking (the va-

riety was evaluated by the sum of the ranks). The ex-

periments were carried out and statistical data pro-

cessing was carried out according to generally accepted 

methods [5,10,14]. 

 

Results and discussion.  

Analysis of the data obtained showed that the con-

tent of biochemical components in strawberries varied 

significantly over the years of research, both within the 

variety and between varieties (table). So the content of 

dry soluble substances (DSS) varies from 5.1% (Pris-

vyata) to 11.8% (Korallova 100). The Yasna variety has 

a high stability in terms of SRV (0.08%), while the va-

rieties Rusanovka, Prisvyata have a lower stability, 

while in the berries of the Korallova 100, Istochnik and 

Romashka Festivalnaya varieties it was the highest 

(1.14-1.68%). The content of free radicals in the berries 

of the varieties Korallovaya 100, Red Gauntled, and 

Prisvyata was higher than in the berries of the varieties 

Chamomile festivalnaya, Tenira, Istochnik, on average, 

by 1.23 times. As a result of the research, it was re-

vealed that the increased sums of active temperatures 5 

days before harvesting strawberries contribute to a de-

crease in the content of DSS. The conducted correlation 

analysis showed that there is a feedback between them, 

the value 

 

Content of some components of biochemical composition of strawberries and their stability 

Variety 

Content, % Content, mg/100g 
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Yasna 8,80 7,40 0,85 0,54 301,7 62,07 

Yasna 8,10 7,12 0,76 0,34 284,4 69,27 

Korallova 100 10,5 7,83 0,80 0,88 315,33 69,53 

Prisvyata 9,80 7,91 1,08 0,85 310,4 58,33 

Red Gauntled 9,90 7,50 0,96 0,95 325,5 71,37 

Romashka festivalna 8,40 6,90 1,14 0,76 307,4 56,53 

Rusanovka 9,20 7,97 1,11 0,81 262,4 50,03 

Istochnik 8,00 7,85 1,13 0,71 333,5 58,07 

Standard deviation, % 

Yasna 0,08 0,08 0,03 0,02 13,7 4,35 

Yasna 0,73 0,21 0,06 0,01 37,6 1,62 

Korallova 100 1,29 1,39 0,01 0,05 22,7 12,11 

Prisvyata 0,66 1,27 0,07 0,08 18,6 4,91 

Red Gauntled 0,78 0,98 0,03 0,06 27,5 12,08 

Romashka festivalna 1,14 0,44 0,08 0,07 24,3 8,48 

Rusanovka 0,52 0,38 0,14 0,06 14,6 6,50 

Istochnik 1,68 0,49 0,12 0,10 33,7 8,59 

 

The berries of the studied varieties contain 6.9-

7.97% sugars. Their fluctuation on average for varie-

ties ranged from 0.1 to 0.66%, and varietal deviations 

in the range of 0.2-3.1%. The high stability of this in-

dicator was found in the berries of the Yasna variety, 

much lower - Korallova 100 and Prisvyata. The con-

ducted correlation analysis showed that the formation 

of the amount of sugars in strawberries is significantly 

affected by direct solar radiation during the growing 

season - η yx =0,996±0,019. 

The amount of titratable acids in the studied vari-

eties of strawberries was at the level of 0.98%, with 

fluctuations in varieties of 0.76-1.14%, and within the 

variety on average 0.06-31%. The high stability of this 

indicator was noted in the berries of the varieties Koral-

lova 100, Yasna, Red Gauntled (0.01-0.03%), much 
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lower - in the berries of the Rusanovka variety. Corre-

lation analysis between the content of titrated acids and 

meteorological factors showed that their level depends 

on the intensity of direct (for 15 days) and diffuse solar 

radiation (for 5 days) before harvesting berries, the 

value ηyx(direct solar radiation) = 0,999±0,0035 и ηyx(scattered solar 

radiation) = 0,9994±0,0077. 

The content of polyphenolic substances in straw-

berries ranged from 240.4 mg/100 g (Tenira) to 357.4 

mg/100 g (Istochnik). A higher content of these sub-

stances was noted in the berries of the Istochnik, Red 

Gauntled, Coralova 100 varieties. The berries of these 

varieties had a rich and dark color. The berries of the 

Yasna and Prisvyata varieties were distinguished by the 

high stability of phenolic substances. Studies have 

shown that the formation of the level of polyphenolic 

substances is most affected by the conditions of mois-

ture provision 10 days before harvesting, the correla-

tion level is equal to ηyx=-0,9944±0,0225. 

The content of pectin substances in strawberries 

averaged 0.69%. Their greatest number was noted in 

the berries of the Red Gauntled, Korallova 100, and 

Prisvyata varieties (0.95-0.85%). The berries of the 

Tenira and Yasnaya varieties have a high stability of 

this indicator (0.01-0.02%). Correlation analysis of 

data on the content of pectin substances in strawberries 

revealed an inverse relationship with the sum of active 

temperatures 5 days before harvesting, the value ηyx=-

1±0,0011 

In the berries of the studied varieties of strawber-

ries, the amount of ascorbic acid averaged 61.9 mg/100 

g, with varietal fluctuations of 49.1-86.3. The highest 

content of this substance was found in the berries of the 

varieties Red Gauntled (86.3 mg/100 g), Coral 100 

(80.0). A high rate of stability of ascorbic acid was ob-

served in berries of the varieties Tenira, Yasnaya and 

Prisvyata (1.62-4.91 mg/100 g). Mathematical pro-

cessing revealed a positive correlation between the 

amount of precipitation 10 days before harvesting and 

the content of ascorbic acid in berries, the value η yx = 

0,988±0,00325. 

Dispersion analysis of indicators of the biochemi-

cal composition of strawberries showed that weather 

conditions significantly affect the content of pectin sub-

stances, and much less on the content of ascorbic acid. 

The interaction of factors, the conditions of the year and 

varietal characteristics slightly affect the formation of 

the content of ascorbic acid and pectin substances. At 

the same time, varietal characteristics significantly af-

fect the content of free radicals and polyphenolic sub-

stances. 

 

Conclusions and suggestions.  

As a result of the research, the following conclu-

sions can be drawn: the berries of the varieties Red 

Gauntled, Korallova 100, Prisvyata are more valuable 

for the complex of studied indicators, and the stability 

of these substances is higher in the varieties Yasna, 

Tenira and Rusanovka. The formation of the compo-

nents of the biochemical composition of strawberries is 

significantly influenced by the growing conditions, 

among which the greatest influence is provided by the 

provision of moisture and the sum of active tempera-

tures 10-15 days before harvesting. Dispersion analysis 

showed that the biochemical composition of strawber-

ries grown in the conditions of the Northern Forest-

Steppe of Ukraine depends on both varietal character-

istics and growing conditions. The data obtained can be 

used in assessing the competitiveness of garden straw-

berries in the conditions of market relations. 
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