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Introduction

Variational Thinking and Language (PyLV) is a line of investigation developed at Cinvestav, whose objective is the study of forms in which individuals deal with change mediated by their culture for predictive purposes. It is a form of methodology for the elaboration of teaching proposals based on the investigation. PyLV is founded in the Socioepistemological Theory of Educational Mathematics [START_REF] Cantoral | Teoría Socioepistemológica de la Matemática Educativa[END_REF], where mathematical knowledge is recognized as part of human wisdom, that is to say, of the articulation of knowledge of diverse nature (scientific, technical and popular knowledge); this requires a decentration of the mathematical object, which leads to the analysis of the practices that accompany the construction of the object; we call this process the social construction of mathematical knowledge.

This way, we assume change and variation as a substantial part of the scientific and technical work areas and the daily experiences of individuals and social groups in non-school situations. In these areas, the prediction is socially constructed by the development of normed practices that we call social practices [START_REF] Cantoral | Socioepistemología y representación: Algunos Ejemplos[END_REF][START_REF] Tuyub | Construcción social del conocimiento matemático durante la obtención de genes en una práctica toxicológica[END_REF]. Derived from the projects developed, strategies and fundamental variational arguments were characterized for prediction. Therefore, a series of teaching sequences was developed for the improvement of education both in and outside school; moreover, the results of PyLV have had an impact in the educational reforms in Mexico. The prediction of the phenomena that have been investigated under PyLV involve mathematical models whose resolution needs the convergence of the Taylor series in a given domain (deterministic nature) as the future state, the value of f (x+h), depends only on the starting values of h, f(x), f'(x), etc. through the expression:

f(x + h) = f(x) + f ´(x)h 1! + f ´´(x)h 2 2! + ⋯
Now, based on this research, the goal of our project is to characterize the nature of the predictions made by mathematizing phenomena not governed by the analytical study of a formal mathematical expression, as described above. We have taken interest in the analysis of the ways in which change and variation are used in the estimates made by doctors in their professional practice. In this scenario, the dynamics of the system are not deterministic but rather chaotic, since the conclusion of the trajectories that patients follow after a certain treatment may be divergent -sensitive to initial conditions. The development of these objectives requires an in-depth study of the dynamics followed in cardiac functioning, through the analysis of original works and medical specialized books [START_REF] Castellano | Electrocardiografía clínica[END_REF][START_REF] Harvey | Estudio anatómico del movimiento del corazón y de la sangre en los animales[END_REF], the analysis of the medical practices, and its articulation in previous investigations in the PyLV.
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First findings

We found that medical practice requires more than assuming that something changes, it is necessary to recognize how fast the change is in order to diagnose patients. Our first finding was that, in the case of the interpretation of electrocardiograms, the recognition of how, how much and why the heart rhythm behavior changes, is done by the practices of comparison and seriation; reported as variational strategies in the study of optimization problems and calculation of the derivative of a function [START_REF] Caballero | Un estudio de las dificultades en el desarrollo del lenguaje y pensamiento variacional en profesores de bachillerato[END_REF]. Hence, we claim that the basic practices of the study of change and variation are shared by medical professionals and students or teachers in Calculus courses. In addition, we identified the use of different orders of variation in the location of different types of blockages in electrical conduction in the heart. For example, in the figure, we can see that type II Mobitz I block requires the identification that the time invested in the PR segment has a progressive extension and a progressive decrease in that increase [START_REF] Lobelo | Bloqueo Aurículo -Ventricular[END_REF](Lobelo et al., , p. 2126)); that is, it is necessary to analyze the change in the change in the PR segment between beats.

Final thoughts

The next phase in the research corresponds to an ethnographic study where the theoretical construction on the study of variation is contrasted with the practices developed by medical professionals. It is important to mention that the future intention of our research is the impact on the educational system, particularly in higher education. Concerning this, the characterization of basic forms of reasoning is fundamental for theoretical proposals of sociocultural nature, especially for the socioepistemology that bases the redesign of the school mathematical discourse on the assumption that knowledge is constructed based on practices.
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