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I. Abstract
The article deals with a group of tasks to develop the students' abilities to learning and research activities. The first group of these exercises is an example of action. Solving the tasks of the second group requires a choice of action. 
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II. Introduction
The current period is characterized by actively seeking ways to intensify the students' independent work. As a result of that in recent years there has been a form of attracting students - learning and research work. Analysis of the status of teaching disciplines in training of pedagogical students showed that teachers have difficulty in defining the specific content for the development of methods for learning and research work of students. 

Learning and research activities is a form of creativity, so the development of students' abilities to it in the process of learning is an objective problem of the development of creative abilities of future specialists.

Opportunities for the development of research abilities of the trainees in the study of specific subjects were discussed in methodological works of V.G. Razumovsky, Y.M. Kolyagin, V.I. Adreeva [1-3]. Some methods of developing research abilities in learning mathematics are reflected in the works of A.I. Kolmogorov, A.I. Markushevich, V.V. Gnedenko, V.G. Boltyanskii, S.I. Schwarzburg, and others [4-8]. The approach to this problem in the direction associated with the tasks is suggested by the American mathematician and educator George Pojya [9]. Much of the research is devoted to the methodology of studying specific areas of mathematics, as mathematical disciplines have features that create favorable conditions for the initiation of students in research activities [10-17]. To address the problem of the development of learning and research abilities we come from the perspective of developing students’ skills lying at the basis of research work.

Exercises which are aimed at the formation and consolidation of concepts on the use of certain theorems, etc. are included in the course of “Operational research”.  We propose to consider the research agenda aimed at developing the skills that are a part of research activities. The involvement of students in research begins with an introduction to them with the elements of the problem solving activity.

Learning and research activities are related to the use of mathematical methods. Teaching students methods for task solving operational research, in which decision-making is on the basis of the use of mathematical methods helps to imagine the consequences of some decisions affecting the interests of one person or the business life of an enterprise, promotes the formation of research skills.

III. Materials and methods (or experiment)

We determined the levels of the development of research activity (reproductive, reconstructive, semi-search) with the help of exercises and tasks. Ten tasks on mathematical modeling of operations, graded according to the degree of complexity in points were compiled. The total number of points obtained in the course of the task, describes the level of the development of research activities. For reproductive level the total number of points is up to 20, for the reconstruction - not more than 60, for semi-search - at least 100.

At the initial stage of the investigation we offered to students, future teachers of computer science, to solve the task of operational research, to which the methods of solutions were discussed at the seminars. For two or three weeks the students were given a list of tasks showing in points the degree of their complexity for self-work. Reporting and control implied passing a written task. In the control group, two people scored 40 points, the other 18 people scored 20 points for the assignment. In the experimental group, one person scored 40 points, the other 19 people received a score of 20. Before the beginning of the experiment the students of the control and experimental groups showed the reproductive level of the development of research skills.
Errors made by the students were conditioned by the wrong perception of the conditions of the task and the analysis that was carried out without taking into account situations, with occasional use of graphical modeling.

Research skills occur in students during academic, practical training, thesis projecting. For example, at the public defense of the results of any kind of practical training the student presents the results of a critical review of research directions from literature, reveals the stages of conducting a pilot test, describes observations and the formulation of simple experiments. Under the guidance of the teacher the student organizes surveillance of some object, gives the analysis of the equipment project, or scheme. Reports contain the results of graduation practice, the study of the process, the use of organizational skills, application of skills in the production tasks in the workplace. Engaging students in research projects promotes their studying of the ways to control, the methods of work with the equipment, repair procedure, the development of devices in non-standard conditions, the formation of choice skills to task solution in accordance with the profile of the specialty, skills of modeling and calculations with the computer.

The following tasks are characteristic of research activities: 1) analysis of literature, abstract on the research problem 2) writing articles and reports 3) description of work of some company or mechanism.

In order to develop students' research abilities the teacher organizes learning and research activities for forming abilities: 1) to solve tasks for themselves 2) to plan and monitor the experiment 3) to measure and process the data 4) to interpret the solution of a mathematical model 4) to make simulations.

Skills for learning and research activities in teaching students modeling operational research tasks were formed by organizing of: 1) solving the tasks of the first group on the algorithm 2) solving the production tasks of the second group (with or without data) 3) doing training tasks (according to the way of solution; according to the selection of the solution; according to the requirements of scientific documentation), 4) studying the ways to solve these tasks on the materials of scientific articles. 
The process of solving the tasks of the first group according to the model was of algorithmic nature. In order to train students for research activity we used the tasks of the second group, where the decision simulated the application of mathematical methods. Training is implemented in three ways: search conversation, problem statement, research.

 Students are offered to make recommendations on the work of two engineers serving classes of ten computers. Having determined the average setup time of each computer, the students calculate the number of computer problems with the operating system hangs, damage of the keyboard or mouse, display, virus attack, software authorization requests, memory overflow, etc. By discarding some rough data, service time distribution law is adopted as a model. The instructor shows how to measure the time of computer service, calculations of the flow of applications on the example of a computer class (there are seven classes in the academic building). The entire group of students is involved into the search process and reasoning about the type of queuing system describing these situations is given. Once the type of the system is defined, its mathematical model and solution method are determined.

Then the teacher offers to observe during a month the work of the pharmacy, located near the academic building. Students keep a history, recording the following information: customer service time, time of their occurrence, the number of customers in the queue every day, the number of customers in the queue at a given time interval. Observations show that two or more requests cannot arrive at the pharmacy at the same time, one of them will still be the first and the rest will have to get in line; besides one seller will not be busy with two or more requests at the same time. Hence, the process has the property of the ordinary. The lack of action is conditioned upon the fact that the customer in the pharmacy is unlikely to know how many requests were received in the pharmacy before him and how much he will have to wait for the service, i.e. requests are received independently of each other. Static character of the service lies in the fact that the number of requests in a pharmacy in one hour is on average constant.

Students are encouraged to build a timeline of service requests, calculate the performance of service channels, the intensity of the flow of requests. If the law of service time distribution is non-exponential, it is proposed to drop some data. Students will then automatically detect the type of queuing system, which can describe the operating of the pharmacy, and proceed to the calculations for determining the characteristics of performance.

Considering the marketing task the teacher asks students to independently determine the optimal price. The marketing department has provided data on the expected volume of sales of software products in three different prices per unit: $ 8, $ 8.6, $ 8.8. The estimated sales at a price of $ 8 are 16,000 units, 14,000 units, 10,000 units per year. At a price of $ 8.6 per unit the volume of sales, at best, will be 14,000 units, 12,500 units is most likely, in the worst possible case it will be 8,000 units per year. In the third option the price per unit is $ 8.8, sales are 12,500 units, 12,000 units, 6,000 units per year. Fixed costs are $ 40,000 per year, variables are $ 4 per unit.

The solution to this problem involves the use of graphical modeling, to organize information in a table in order to see the relationship between the desired characteristics (Table 1).

Table 1
Data on the expected volume of marketing department software products sales
	Possible price per unit ($) 
	8
	8,6
	8,8

	Expected sales at a given price (units per year)

	The best of the possible 
	16000
	14000
	12500

	The most likely 
	14000
	12500
	12000

	The worst of the possible 
	10000
	8000
	6000


The optimal price can be determined by the Wald minimax criterion.

IV. Results and discussion

The results of inspections at the end of the semester for the control of developing the abilities to learning and research activities are given in Table 2.

Table 2

Progress made by the students of the experimental and control groups in operational research

	
	Prior to the experiment 
	After the experiment

	Num. of points 
	Control group 
	Experimental group 
	Control 
	Experimental group 

	
	Num. of pers. 
	%
	Num.  of pers.
	%
	Num. of pers.
	%
	Num. of  pers.
	%

	100
	0
	0
	0
	0
	0
	0
	1
	5

	80
	0
	0
	0
	0
	1
	5
	2
	10

	60
	0
	0
	0
	0
	2
	10
	4
	25

	40
	2
	10
	1
	5
	1
	5
	2
	10

	20
	18
	90
	19
	95
	16
	80
	10
	50

	Total
	20
	100
	20
	100
	20
	100
	20
	100


With the help of the system of tasks on developing research skills, positive changes took place in the experimental group in the level of learning and research activities. After the experiment, partially-formed research level revealed 5% of students, reconstructive level - 25% of the students of the experimental group. Thus, the system of tasks allows us to use more the research method in teaching of operational research.

V. Conclusions
1. Group discussions of the ways of solving tasks of operational research have made it possible to develop students' research abilities.

2. Research skills are being developed slowly through the organization of: 1) solving typical tasks on the algorithm, 2) solving production tasks, 3) doing training tasks, 4) the study of methods of solving such tasks described in scientific papers.
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