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Abstract: The aim of the paper is to present an approach and principles for creating of syllabus for the course unit INFORMATION TECHNOLOGY IN AGRICULTURE. It is part of the main course Agricultural Engineering for B.Sc. Some formal requirements to a syllabus are discussed, also possibilities to prepare it in a common accepted form. First problem appears when it is needed to avoid duplication of information and at the same time to connect the new information with the previous one in the past modules. The other problem is which additional sources of information to include in such way that the students to be ready for successful work in next at least ten years. As criterions are proposed students readability for independent and team work in the area of information technology in agriculture, to have skills to discovered problems in farming and to suggest as more as better solutions eventually using modern methods, software, computers, and communication tools. One example of syllabus for students of University of Ruse based on such approach is shown.
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introduction
The term syllabus in the following sentences is interpreted as outline and summary of topics to be covered in an education or training course [26] (further instead of course unit will be use the short term course). Usually it is prepared by professors who supervise or control the course quality. In Bulgaria most of them have not special pedagogical training, therefore often such important document for education is not enough good. Additional necessary prerequisites for a successful learning are content of the course and harmonization with the other courses. As it is known the result of courses coordination is a curriculum. Unfortunately its preparing sometimes is field of personal “battles”, unscrupulous compromises, or old-fashioned conceptions. A new factor for better teaching, especially for adequate syllabuses is harmonization of higher education based on "Bologna process".  These are some of reasons to propose a different approach for creating of a syllabus.
There are a lot of recommendations for preparing of syllabuses, i.e. [2], [5], [8]. Moreover some college or university have own written regulations. As a rule they include: course description, instructor contact information and office hours, course goals and objectives, place and role of the course in the program of study, how to study for this course, detailed course calendar, course requirements, evaluation specifics. Of course there other tools to prepare and realize a course. That’s why it is more important to guarantee general purpose attainment. A proper syllabus is a prerequisite for fair and impartial understanding between the instructor and students, setting clear expectations of students’ skills, knowledge, and behavior in the classroom. There are also some tools for syllabus creating. Using simple application packets, teachers can update easy and fast course syllabus [30]. A table [25] presented links between concept areas and their specific components helps teachers to prepare clear and useful course summary or outline.  
The short survey above shows necessities and opportunities for building of a different approach for syllabus preparing. It has to include criterion for objectives achievement and similar indexes for comparing.
 Material and methods
The object of the study is a syllabus of Information technology in agriculture. Usually information technology includes computer-aided searching and collection, processing, storage, presentation, dissemination and use of information. It is normal the first and last two activities to need communication tools too. Thereby information technology is a new stage of informatics based on advanced software and hardware. There a two main approach to make a course list in a curriculum. First of them is to define courses by their objects, i.e. vehicles, tractors, aircrafts  (mobile), structure, installations (stationary), irrigation systems, roads (linked with the ground). The second one is to define them by their life cycle: design, manufacturing, exploitation, maintenance or by mode of influence on them: diagnosing, technology, treatment, etc. By this reason such a course may be useful. Another reason is based on using of specific tools and methods to solve the real problems.  In other words such view from someone new position can be constructive. The practice in allied area confirms these findings [22], [28], [29]. At the same time this fact demands their demarcation.
If we agree with advantage of global optimization it is helpful to create a syllabus practically as a part of the number of all syllabuses. A departing point can be a professional qualification of future high educated engineers, agronomists, land manager, etc. Since final courses determine final skills and knowledge, in their syllabuses must include prerequisites for previous courses. In such way we can continue toward previous semesters till first one. This approach we describe as a “build   from roof toward foundation”. Naturally course purposes have to contain and other specific objectivities.  The next stage of syllabus creating is structuring of lectures, laboratory classes, etc. Each of topics has to be provided with textbooks, laboratory materials. All these must to guarantee a minimal level of competences in course area. Than it is time to describe processes of learning including examination, possibilities for consulting, additional reading and studying. 
Results and discussion
In the beginning of “Information technology in agriculture” (ITA) syllabus creating was gathering of relevant prerequisites, defined in the next courses. In Bulgaria they are named input links. For ITA syllabus they are its output. On the other end of ITA course are its input, respectively result of some previous courses. This chain of knowledge and skills must be strong and reliable. For example after ending the course students can design and solve other problems using common software. Of course learning of ITA is unimaginable without knowledge about plants, animals, machinery too. At the other hand possibilities and need for student mobility has to be taken into consideration.  Based on this information we define main topics of the lectures. An example is shown below:
1. Introduction to Information technology in agriculture. Digital and communication competences and other key combinations of skills, knowledge, aptitudes and attitudes as a precondition for successful life, business, learning in agriculture. Main terms, definitions and brief history.
2. Searching and collection of information by directs contacts with other people, in hard copy sources, among electronic resources. Assessment of data relevance, accessibility, usefullness, authenticity, adequacy, etc. Specific of agricultural information, its translation and converting. Sensors and devices for collection of agricultural information.
3. Information proceeding. Specific requirements, methods and software for agricultural data processing in text, numbers, pictures and other forms. Readability, vocabulary, users centered materials. Information systems in agriculture.
4. Communication technology and tools. Specific features of agricultural information exchange. Remote sensing and geographical information systems in agriculture.

5. Data mining in agriculture. Statistics, other methods for data discover. Factors, relations, models in agriculture. Some agricultural data bases.
6. Presentation of agricultural information. Methods to make the date easy and fast acquired. Tolls for data dissemination. Software, mailing, forums, internet groups, advertising, ecommerce for agricultural products and resources.

7. Information technology in agricultural meteorology. Environmental information technologies.
8. Introduction to use of information technology for plants growing, irrigation, protection, irrigation…

9. Introduction to use of information technology for animal breeding, feeding, protection, treatment…

10. Computer-aided design for agricultural engineering. Computer-aided manufacturing for agriculture.
11. Precision farming. Sustainable agriculture and information technology.
12. Social aspects of information technology. Safety of information and its features in rural areas and agriculture.
As it is known changes in the area of information technology are numerous, especially in its implementation.  That’s way there are not enough contemporary textbooks, handbooks, manuals. For example [4], [11], [15], [17], [23], [27] cover only part of topics in ITA. To eliminate this problem we recommend students to search papers in conference proceeding, i.e. [7], [19], [20], [24]. Some associations in this area give additional access to such information, i.e. [9], [12]. We also encourage students to find and use other electronic resources published direct in internet like [1], [14], [18], or in some e-journals like [6], [13]. To make easier students’ access to such of information we rely on proceeding of Energy Efficiency and Agricultural Engineering conference, which take a place in Ruse University, also on our e-journal [3]. 
Besides of beginning exam (to evaluate input level of knowledge and skills) we assess their progress periodically, of course at the end too. The end grade is based on final level of knowledge and skills with accent on procedural knowledge in ITA. 
In spite of conscientious creating and assiduous proof of main syllabus’ components the course outline depends on many various factors.
Each syllabus is unique because its author is only one among humanity. In addition as a part of particular curriculum it is also concrete. Furthermore, as a project the result of its implementation will be determined in the future at least after one semester. These futures bring extra problems in reviewing of first document (before its approbation). Therefore we renew occasionally ITA syllabus and ask for new objective reviews. From time to time other professors visit lectures or laboratory classes and give us some recommendations.
Another helpful tool for syllabus assessment is periodical inquiry. Students (of course anonymously and after course finish) have the opportunity to compare ITA syllabus with actual topics, assessment procedures, etc. Simultaneously they show their attitude to course supervisor, teaching assistants, describe their expectations and real situation.
conclusion
Because of unique and specific features of syllabus, its creating has to base on global course units optimization, starting from the last and moving toward these in the previous semesters. The fast and significant information technology changes require frequent actualization of learning documentation, especially for learning recourses, its observing and periodical audit.
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