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I. PREFACE
Agricultural plants are in complex interaction with the environment. The Soil-Plant-Atmosphere system requires permanent support from external sources which are partly man-regulated. So this is the task of agroecology to conduct a research into flows of energy and matter in this system, physical and chemical conversions and biological transformations of mineral and organic compounds. Existence of agroecosystems presupposes purposive anthropogenic activity. It is possible to apprehend the mechanisms of conversions and biological transformations in the system and the anthropogenic influence by the instrumentality of mathematical modelling. It is also used as a means of agroecosystem management. 
The course is intended to provide the studies of methods for mathematical modelling of hydrometeorological regime of an environment for crop vital activity, processes of energy- and mass-transfer in vegetative cover in various periods.
The discipline generalizes and forms conceptual and categorial, theoretical, methodological apparatus, summarizes information on agrometeorological scientific and practical activity.
The study of the discipline is aimed to provide the students with the up-to-date academic background on quantitative description of interaction between factors of productive process and environmental factors during vegetation of basic crops and on possibility to provide high and permanent crop yields hereupon.
The study of the discipline is based on principles of integration of theoretical and practical background, acquired by the master degree students during the study of general fundamental disciplines (Mathematics, Physics, Ecology, Soil Science) and normative disciplines for specific purposes (Atmosphere Physics, Agricultural Meteorology, Climatology, Synoptic Meteorology, Physical Geography and Plant-Growing, Multidimensional Statistical Analysis, Methods of Data Processing and Analysis and other).

The study of the discipline presupposes lectures and practical studies, self-studies of master degree students.
The discipline is fully provided with the syllabi, the study guides, the textbooks and tutorials.
Methods of control of the master degree students’ background are based on division of the discipline syllabus into individual logically associated module units which include estimation of the students’ gaining the knowledge and mastering the skills upon completion of these modules. The discipline syllabus is divided into 3 units.
II. DIVISION OF THE DISCIPLINE INTO UNITS
	MODULE 3.4.8.1
	MODULE 3.4.8.2 
	MODULE 3.4.8.3

	Basic Principles of Modelling.
1. Mathematical Modelling as a Method of Cognition and Means of Management. Features of the Models. Balance Nature of the Models. Sectional Nature of the Models. Simultaneity of Processes in the Topsoil and Variations in their Rate. The Concept of Modelling.
2. Agroecosystem and «Soil – Plant – Atmosphere» System as the Basic Objects for Mathematical Modelling. Structure of the Models. Atmospheric and Ground Environment of an Agroecosystem.
3. Basic Methods of Dynamic Modelling. Modelling Energy and Mass Transfer in an Agricultural Field
	Modelling Energy and Mass Transfer in the Topsoil.

1. Turbulent Transfer Equation. Leaf–Air Exchange Processes. Energy Balance of Vegetation Cover.
2. Radiation Regime of Vegetation Cover.
3. Estimation of Hydrometeorological Regime as an Integrated Task. Quasi-stationarity. Upper Boundary Conditions. Boundary Conditions on Soil Surface. Soil Thermal Conductivity Equation
	Modelling Productive Process of Field Crops.
1. Modelling Plant Photosynthetic Activity.
2. Modelling Processes of Plant Metabolism, Growth and Development.
3. IT-based Implementation of the Integrated Model of Productivity Formation Process
4. Applied Semiempiric Models of Crop Productivity


75 hours of academic work – 3 credits
III. DISTRIBUTION OF ACADEMIC TIME

	Code
	Lecturer
	Exam (form)
	Training Time
	
Hours Total
	Credits

	
	
	
	Lectures
	Practical Studies (Seminars)
	Self Studies
	
	

	3.4.8        
	A.M. Polovyi, Dr. of Sc. (Geogr.), Professor
	Credit Test
	20
	20
	35
	75
	3,0


IV. TABLE OF THE DISCIPLINE CONTENTS 

	Theme #
	                             Description   
	Academic Hours

	3.4.8.1
	Basic Principles of Modelling 
	

	1
	Mathematical Modelling as a Method of Cognition and Means of Management. Features of the Models. Balance Nature of the Models. Sectional Nature of the Models. Simultaneity of Processes in the Topsoil and Variations in their Rate. The Concept of Modelling
	2

	2
	Agroecosystem and «Soil – Plant – Atmosphere» System as the Basic Objects for Mathematical Modelling. Structure of the Models. Atmospheric and Ground Environment of an Agroecosystem 
	2

	3
	Basic Methods of Dynamic Modelling. Modelling Energy and Mass Transfer in an Agricultural Field 
	2

	3.4.8.2
	Modelling of Energy and Mass Transfer in the Topsoil 
	

	1
	Turbulent Transfer Equation. Leaf–Air Exchange Processes. Energy Balance of Vegetation Cover 
	2

	2
	Radiation Regime of Vegetation Cover 
	2

	3
	Estimation of Hydrometeorological Regime as an Integrated Task. Quasi-stationarity. Upper Boundary Conditions. Boundary Conditions on Soil Surface. Soil Thermal Conductivity Equation
	2

	3.4.8.3
	Modelling Productive Process of Field Crops
	

	1
	Modelling Plant Photosynthetic Activity 
	1

	2
	Modelling Processes of Plant Metabolism, Growth and Development
	1

	3
	IT-based Implementation of the Integrated Model of Productivity Formation Process
	2

	4
	Applied Semiempiric Models of Crop Productivity
	1


V. Practical and Seminar Studies
	Theme #
	                             Description   
	Academic Hours

	1.
	Choice of Optimum Decisions. Initial Concepts and Criteria of Optimality
	5

	2.  
	Models for Optimization of Planned and Operative Decisions
	5

	3.
	Mathematical Support for the Tasks of Modelling a Productive Process 
	5

	4.
	Development and Presentation of the Models of the Planned and the Operative Decisions
	5


VI. FORMS OF EXTRA-CURRICULA STUDIES

1. Methods   - 12 hours
1. The problem of agroecosystem modelling - stages of development and the state-of-the-art. Place and role of mathematical models in the automated systems of decision-making. -  7 hours
2. Preparation and fulfillment of home tasks on a topic of choice  – 5 hours
2. Preparation for and writing library-research papers – 8 hours
To consolidate the background acquired at a lecture, practical and seminar studies, students fulfill independent scientific and library-research paper on a topic, selected from the ones offered by a teacher. A student uses the recommended literature and the information obtained through the Internet. A paper must be submitted as a printed version of 7 – 10 sheets (A-4 format). The submitted work is to be defended by a student during his seminar studies.
3. Student self-preparation for current control 
of the studied topics – 15 hours
Current control is carried out in the form of a written test on each of the modules. In accordance with the normative documents, 5 hours are assigned for preparation to each of the tests. 

                                 VII. STUDY techniques 
Study of the discipline presupposes lectures, laboratory-and-practical and seminar studies. Seminars take place in the form of discussions between a lecturer and master degree students on the topics which were delivered at lectures, cosidered at laboratory and practical studies and dealt with during the self study of the discipline units.
During a semester current control of the knowledge in the form of written tests is exercised.  
The study of the discipline ends with a credit test.
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