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The paper offers a mathematical model for the analysis and prediction of agro-climatic data by singular spectrum analysis (SSA) with the interval uncertainty. The mathematical model is designed to determine the optimal weather conditions at sowing wheat seed which is previously stimulated by electromagnetic field of high frequency. It was shown that pre-sowing seed stimulation leads to an increase of water uptake, nutrients and therefore requires optimum conditions for germination and subsequent plant growth. Mathematical modeling made it possible to predict the required optimum agro-climatic conditions in terms of humidity and soil temperature.
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Statement of problem. Increase of the productivity of agricultural cultures, production of enough volume of ecologically clean agricultural product are extremely important questions both in Ukraine and in the whole world. 
Diagnostics of agro-climatic terms is a difficult process. Correct determination of parameters depends on plenty of various factors, namely: prognostication of precipitations, temperature and humidity of air, mechanical composition, closeness, humidity of soil and others like that. 
The modern agrotechnical methods of growing of cultural plants are related to development of the newest technologies which allow to improve the productivity due to automation of human labour and more rational use of resources. Complication and management specific in agriculture consists in the large aggregate of stochastic factors which influence on the main index of efficiency of agricultural activity – productivity. Those factors which it is possible to lead have the special value exactly. From here is the promoted interest to presowing stimulation of seed and irrigation as to priority methods of increase of the productivity of agriculture [1].
Analysis of recent research and publications which started solution of the problem. There are many technologies of presowing treatment of seed, which include the chemical, biological, physical factors of influence on the state of seed with the purpose of stimulation of physiology processes of germination and development [2, 3]. 
The most progressive technologies of presowing treatment are application of electro-physical methods of stimulation as most economic advantageous, technically perfect and ecologically safe. On the basis of physico-mathematical models partly grounded electromagnetic interaction of seed and its structural elements with the external fields.
A research purpose is development of theoretical aspects of problem of authentication and management the difficult technical systems in the conditions of vagueness at the use of algorithm of research of sentinel rows of agro-climatic information by a singular spectral analysis, when there is an interval vagueness in information. It gives possibility of determination of optimum terms and agro-climatic  terms of sowing of seed after presowing stimulation by the high-frequency electromagnetic field.
The tasks of researches are processes of making a decision at presence of unclear entrance information at determination of parameters of the modes of irrigation.
The article of research are mathematical algorithms and programs of automatic control of the irrigation and drainage systems in the conditions of informative vagueness.
The methods of researches are based on a singular spectral analysis with the interval vagueness of information at the use of theory of authentication for formulation of task of diagnostics the state; theories of unclear plurals, fuzzy logic – for the modeling of process of making a decision in relation to sowing of the preliminary stimulated seed.
Results of researches. For conducting of researches of influencing of presowing stimulation the seed of wheat of sort Kolomak-5, third class, harvest of 2008, with middle likeness 70 % were used.
During treatment the seed were placed in a plastic cuvette. For an irradiation were used the plates of round form  by a diameter 0,12 m which was connected to high frequency generator. Distance between plates was 0,05 meter. A cuvette with seed was placed between plates and irradiator turn on. Preliminary irradiator tuned on certain power and duration of work.
During germination on the moistened paper the seed takes the water and  its mass increased. With the purpose of determination of degree of water absorption we held weighing each 100 seeds of the proper parties before irradiation and through one day after irradiation and germination. Results of determination of mass of seed before treatment and after one day of germination it is resulted in a table.
Determination of mass of seeds before and after treatments through one day of germination 
	Mass of seed before irradiation, gramme
	Duration of irradiation, min
	Mass of seed after irradiation and germination on a moist paper through one day, gramme
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	First cup
	Second cup
	Mean value of mass, m1
	
	First cup
	Second cup
	Mean value of mass, m2
	

	5,2
	5,1
	5,15
	0
	5,7
	5,8
	5,75
	1,12

	4,9
	5,1
	5,0
	1
	5,6
	5,9
	5,75
	1,15

	5,2
	5,3
	5,25
	2
	5,9
	6,2
	6,05
	1,16

	4,8
	5,1
	4,95
	3
	6,5
	6,2
	6,35
	1,28

	4,9
	5,3
	5,1
	4
	6,8
	6,9
	6,85
	1,35

	5,0
	5,2
	5,1
	5
	7,1
	7,3
	7,2
	1,41

	5,1
	4,7
	4,9
	6
	7,2
	6,9
	7,05
	1,43

	5,1
	5,3
	5,2
	7
	7,3
	7,1
	7,2
	1,38

	4,9
	5,2
	5,15
	8
	7,0
	7,2
	7,1
	1,37

	4,8
	5,2
	5,0
	9
	6,9
	6,8
	6,85
	1,37

	4,9
	5,1
	5,0
	10
	6,8
	7,1
	6,95
	1,39

	5,3
	4,7
	5,0
	11
	6,7
	6,9
	6,8
	1,36

	5,2
	5,1
	5,15
	12
	6,5
	7,0
	6,75
	1,31

	4,8
	5,0
	4,9
	13
	6,8
	6,6
	6,7
	1,36

	5,1
	4,8
	4,95
	14
	7,0
	6,7
	6,85
	1,38

	5,3
	5,0
	5,15
	15
	6,6
	6,8
	6,7
	1,3


From a table we evidently see that treated seed more intensively takes water. Most water absorption is observed at duration of treatment of seed 5–7 minutes. Comparatively with control party, its mass increased on 25 %, and the amount of eaten up water arrived at 43 % from initial mass of seed which testify to high intensity of exchange processes. Thus, we found out the positive influencing of high frequency irradiation on intensity of water absorption, and accordingly, and on the physiology state of seed [5, 6].
A singular spectral analysis (SSA) allows to study the structural features of information, smooth out and forecast sentinels rows, to fill admissions. Actually, it gives decomposition of initial sentinel row as a great number of constituents which has many characteristics. By such method from a row it is possible to select trend or noise and use them for comparison of rows.
As an example we consider the row of vibrations of daily temperatures [9], the values of which have top and lower limits and have the form of segments at each time countdown (1):
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where  у1, уn  – value on the proper segments.
To build a trajectory matrix, we select the size of length of mobile window L which cyclic moves up on one counting out along the row of information (1). Vector got by such method, written down as a row of matrix (2). In case  L = (n/2) a matrix will be Hankel. 
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In future, a decision is taken to the task of finding of own numbers and own vectors of matrix of co-variation R. One of variants of simplification of this task consists in passing to the mean values. Then the search of own numbers is executed the ordinary methods of factorization of matrix  R. Obviously that for the interval values of matrix the vector of own numbers will look like:
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(3)
 The search of maximum values of own numbers for this case conducted by the methods of optimization, where two objective functions was  as  criterion of quality. 
The preliminary estimate of limits of singular numbers for a symmetric matrix determined for terms:
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where  
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 = (rad(R)2 is a spectral radius of matrix.
On picture we see the interval row of daily temperatures and its values which were constructed by 5 constituents for overhead and lower limits of singular decomposition.
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Interval graph and its resumed value
Using the coefficient of Teil as criterion of closeness of rows, we made a comparative analysis on the select structural components of row and search of similarity in a database. 
Conclusion. Presowing stimulation of seeds results in intensive absorption of water and matters dissolved in it, that it is conditioned the increase of exchange processes. Absorption of water by irradiated seeds grow up on 43 %. Intensification of exchange processes requires to implement the seeding at optimum agro-climatic terms, above all things at sufficient humidity of soil and to the proper temperature condition.
Development of algorithms of analysis and comparison of sentinel rows on structural signs with the account of interval vagueness of information on the basis of method of SSA allowed to analyze and forecast agro-climatic terms after basic factors and also determine the optimum terms of sowing.
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