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Abstract.

The importance of studying scientific reasoning is crucial for various reasons, ranging from the unsatisfactory
outcomes of standardized tests at both national (planea) and international (Pisa) levels that govern the quality of learning to
the classroom level where there is often a preference for covering a thematic content program rather than encouraging
reasoning per se. Due to this, the present article aims to establish the variations in scientific reasoning that occur during the
teaching of physics at the high school level categorized as high marginalization. To achieve this, the scientific reasoning in
the classroom test by lawson was used, where a pre-test and post-test were administered to two groups, one control and one
experimental. In the experimental group, a didactic intervention focused on the use of concepts such as magnitude, unit, and
variable was carried out, as teachers had reported that students struggled to relate these concepts, leading to confusion when
completing exercises. In contrast, the control group received the class as it is typically conducted. However, the results
obtained in the post-test of both groups indicate that there were no statistically significant variations in either the experimental
or control group. Despite these results, it was found that students remained in empirical-inductive reasoning during the first
part of the Physics course. Therefore, a challenge in educating students under similar conditions would be designing activities
that contribute to the transition toward hypothetical-deductive reasoning.
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Introduction.

Studying reasoning as a core component in the teaching-learning processes of high school students
is relevant because it enables the development of critical thinking, fosters the comprehension of natural
phenomena, and cultivates analytical skills among other attributes [1]. Therefore, the purpose of this
study is focused on identifying potential variations in scientific reasoning within high school Physics
classes, particularly in contexts where learning can be hindered by environmental conditions, such as a
high degree of marginalization. Thus, pinpointing the level of scientific reasoning that students develop
can prove beneficial for educators when designing class activities.

Consequently, studying reasoning, especially within the adolescent population, is valuable since,
as referred to by Moshman (2013), reasoning represents "self-control of thought" as students channel
their thinking to arrive at a true or justifiable conclusion. This definition is supported by Kellogg (2020),
as it underscores reasoning as a cognitive process through which people start with certain information
and reach conclusions that transcend this information. In this context, reasoning nourishes formal
thinking. It implies that high school subjects must be capable of making deductions, formulating
conclusions, and establishing hypotheses without the need for direct observation. This means that in
formal thinking, it becomes possible to imagine things that have not been seen or experienced [2].

Given the aforementioned considerations, scientific reasoning can be defined as a cognitive
process that logically and systematically analyzes understanding in problem-solving where empirical
evidence, experimentation, deductive and inductive logic are employed to formulate hypotheses,
inferences, and generalizations [3], [4]. In this vein, considering the starting point of Physics classes in
high school, it could be assumed that promoting meaningful learning in young students would be
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facilitated if their reasoning processes exhibit the formal thinking characteristics described earlier. In
this way, when approaching phenomena studied within this discipline (such as electromagnetic
phenomena, hydraulics, types of motion, among others), experimentation wouldn't be a prerequisite for
understanding the phenomenon itself. This is because it would not be sufficiently necessary for achieving
meaningful learning, as formal thinking entails reflecting on one's own thoughts and behaviors [5].

Nevertheless, standardized tests such as the Programme for International Student Assessment
(Pisa) or the National Plan for Learning Assessment (planea) in Mexico, which evaluate scientific
reasoning, yield results demonstrating unsatisfactory levels of performance among high school students.
Only around 1% of those who took these tests managed to achieve the highest levels.

Consequently, it becomes apparent that there is an issue that remains unresolved, suggesting that
perhaps the problem lies beyond teaching methods and the content itself. Hence, a possible approach to
addressing the causes of this unsatisfactory performance in such tests could involve diagnosing the level
of scientific reasoning with which students embark on their classes, particularly in the field of Physics.
According to Yediarani, Maison, & Syarkowi (2019), this area requires the interpretation of information,
classification of elements, and, notably, reasoning skills such as inductive thinking and deductive
analysis to explain events occurring in nature, both qualitatively and quantitatively.

Furthermore, it has been demonstrated that scientific reasoning strongly correlates with learning
outcomes, particularly in science-related fields such as Physics. This is because it enables students not
only to think logically about concrete objects but also to comprehend verbal representations of
phenomena [6], [7]. This, in the classroom setting, would have advantages. During the course of class
activities, it becomes evident that there is a difficulty in assimilating theoretically presented phenomena.
This hindrance not only obstructs understanding but also impedes learning itself. Additionally, certain
environmental factors can further complicate matters, potentially favoring or even inhibiting learning,
particularly in contexts characterized by marginalization, as is the case with the population under
investigation.

For example, the effects of social marginalization persist from childhood to later stages of
psychological development. It has also been shown that individuals facing social disadvantages tend to
exhibit lower intelligence test scores and performance compared to their peers without such
disadvantages. Cognitive development differences in these social groups are even greater than
differences in physical health [8], [9].

Finally, within the context of low performance on standardized tests that evaluate learning quality,
it's imperative to emphasize contextual nuances to prevent them from diminishing the teaching-learning
processes. As lawson (1977) suggests, making an effort to teach physics through its interaction with the
community could contribute to the shift from concrete to formal thinking. Thus, the significance of this
article lies in the fact that scientific reasoning comprises various forms of reasoning, which, once
identified, can be incorporated into didactic planning to promote teaching-learning processes more
effectively. These forms of reasoning, according to Lawson (1977), are as follows:

1. Combinatorial reasoning: the individual considers all possible theoretical or experimental
relationships without the need for direct observation in nature.

2. Variable control: hypotheses, whether true or false, are established based on the recognition of
variables.

3. Concrete reasoning about constructs: the individual conducts reasonable classifications or
series of patterns of concepts and properties.

4. Functional relationships: dependencies between variables in different situations are recognized
and interpreted.

5. Probabilistic correlations: the subject acknowledges that natural phenomena are random by
considering multiple variables. However, they can correlate variables with a higher probability of
occurrence.
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Materials and methods of research.

According to Lawson (1977), studying reasoning is especially relevant when applied in sciences
like Physics, as it promotes scientific and mathematical reasoning to analyze a situation and solve a
problem. Hence, the purpose of the classroom test of scientific reasoning (ctsr) is to measure concrete
and formal operational reasoning based on Piagetian stages [10]. The test applied here is a Spanish
version designed for high school and secondary school students, focusing on the following categories:

1. Physical concepts

2. Proportions

3. Understanding of variables

4. Probability

5. Capacity for observation and hypothetical-deductive thinking.

These categories, in turn, indicate the level of reasoning through the following abilities:

Table 1 - Levels of reasoning evaluated by items according to their thematic axis

Theme Abilities Items
Conservation of physical | The student applies the reasoning of | 1,2, 3,4
magnitudes conservation of perceptible objects

and their properties
Proportional Thinking The student recognizes and | 5,6,7,8

interprets numerical relationships
through observable variables
Identification and control | The student recognizes the need to | 9, 10, 11, 12, 13, 14
of variables consider all  possible causal
variables and design an experiment
where they control all variables
except the one being investigated
Probabilistic thinking The student recognizes phenomena | 15, 16, 17, 18,
of a probabilistic nature and
evaluates the probability of certain
assumptions remaining true in the
design of an experiment
Combinatorial and | The student considers experimental | 19, 20, 21, 22, 23, 24
correlational thinking combinations, even if some do not
occur in nature; and despite random
fluctuations, the student recognizes
causes or relationships of a
phenomenon under study.

Note: It is important to point out that some items exhibit a transitional nature towards
other levels of thinking, as seen in the case of items 11 to 14, where probabilistic thinking
is included, and items 23 and 24, where hypothetical-deductive reasoning is reached. Own
elaboration.

Lastly, based on the reviewed content, it's important to remember that the lawson classroom test
of scientific reasoning (ctsr) aims to evaluate the following forms of reasoning:

1. Empirical-inductive reasoning (0-4 pairs): Students are unable to test hypotheses based on
observable causal agents, but they can engage in mental experiments. In other words, they possess
concrete thinking, meaning they relate to objects rather than verbalized hypotheses.

2. Transitional between reasonings 1 and 3 (5-8 pairs): Concrete thinking has been established,
but validation of verbalized hypotheses has not yet been achieved, showing inconsistency.

3. Hypothetical-deductive reasoning (9 and 11 pairs plus 2 independent responses): Individuals
are capable of testing hypotheses related to both observed and unobserved elements. In other words, they
possess formal thinking, meaning they can formulate and test hypotheses.
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These reasoning are distributed across 24 multiple-choice items, grouped into 11 pairs, with items
23 and 24 being independent. In other words, responses are only marked as correct when both items in
a pair are correct, except for the last two items.

Additionally, the author emphasizes the importance of teachers' involvement in the development
of these skills. This involvement can encompass their teaching practices and the implementation of
strategies like the one presented here.

Lastly, the instrument has been validated and translated into Spanish in Mexico by Dr. Genaro
Zavala and the physics education research and innovation Group (PERIG) at Tecnoldgico de Monterrey,
Monterrey Campus. This group is responsible for updating and improving teaching methods used by
instructors in the Physics Department, ensuring a high reliability (Cronbach's alpha of 0.78).

Test Administration. For the fieldwork application of the CTSR, a convenience sample of 66
students (n=66) from a public high school in Zapopan, Jalisco, Mexico, was considered. The school is
located in an area characterized by high marginalization, according to the Institute of Statistical and
Geographic Information (2010). This population was divided into two groups: the 3rd-C class as the
control group (n=30) and the 3rd-A class as the experimental group (n=36), following the inclusion
criteria below:

a. Adolescents aged 15-18 years b. Graduates from a public middle school located in the Mesas
area c. Public high school students d. Enrolled in the 3rd semester e. Have taken a previous Physics
course f. Reside in areas near the school g. The school's location should exhibit a high degree of
marginalization h. Exclusion criteria: i. Did not complete the entire questionnaire.

Now, since the objective of this research has been to establish variations in scientific reasoning
among high school students whose contextual conditions can be defined as marginalized, in order to
identify the types of reasoning necessary for achieving Physics learning outcomes and potentially serve
as references for teachers' didactic design, the study was conducted by implementing both a pre-test and
a post-test. Only in the experimental group was a didactic intervention carried out, aimed at promoting
the use of Physics concepts for understanding uniform rectilinear motion (urm) and uniformly
accelerated rectilinear motion (uarm), such as unit, magnitude, and variable. On the other hand, the
control group conducted their classes with the teacher as per usual, without emphasizing these concepts.

Results and its discussion.

In Table 2, the statistical results of the pre-test of the lawson classroom test of scientific reasoning
for both groups can be identified. As for Figure 1, it becomes evident that, for the 3rd-A group, 88.88%
(32 students) fall within the empirical-inductive reasoning level, while 11.12% (4 students) are in a
transitional stage towards hypothetical-deductive reasoning. On the other hand, the 3rd-C group displays
similar figures, with 93.33% (28 students) positioned at the empirical-inductive reasoning level and
3.33% (1 student) in transition towards hypothetical-deductive reasoning. Only the remaining 3.33% (1
student) is positioned at the hypothetical-deductive reasoning level. In other words, the majority of
students initially positioned themselves within concrete thinking, as depicted in Figure 1, which shows
a concentration of responses between 1 and 4.

Table 2 - CTSR pre-test result

Total
3rd-A 3rd-C

CTSR pre-test result Empirical-inductive 11 12 23
reasoning
Empirical-inductive 10 4 14
reasoning
Empirical-inductive 7 8 15
reasoning
Empirical-inductive 4 4 8
reasoning
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Transitional inductive and 1 1 2
hypothetical-deductive
Transitional inductive and 1 0 1
hypothetical-deductive
Transitional inductive and 1 0 1
hypothetical-deductive
Transitional inductive and 1 0 1
hypothetical-deductive
Hypothetical-deductive 0 1 1
reasoning
Total 36 30 66
Note: Own elaboration
" Groups

unoy)

: B EE
1 2 3 4 5 6 7 8 9
Pares preguntas CTSR

Figura 1 - Results of the pre-test administration of the Lawson Classroom Test of Scientific Reasoning
(CTSR) 3ro. A (azul) vs 3ro. C (gris)

Note. The results are presented based on pairs of questions within each group, with up to pair 4
indicating empirical-inductive reasoning. Own elaboration.

Now, it's important to note that the following analyses were considered in this study:

1. Pre vs post of the lawson classroom test of scientific reasoning for the 3rd-A group: a. HO =
There are no significant variations in the results between both tests b. Hl = There are significant
variations in the results between both tests

2. Pre vs Post of the lawson classroom test of scientific reasoning for the 3rd-C group: a. HO =
There are no significant variations in the results between both tests b. H1 = There are significant
variations in the results between both tests

3. Pre-test of the lawson classroom test of scientific reasoning between the 3rd-A and 3rd-C
groups: a. HO = There are no significant variations in the results of the pre-test between the groups b. H1
= There are significant variations in the results of the pre-test between the groups

4. Post-test of the lawson classroom test of scientific reasoning between the 3rd-A and 3rd-C
groups: a. HO = There are no significant variations in the results of the post-test between the groups b.
H1 = There are significant variations in the results of the post-test between the groups

With the assumptions above, the results obtained after both the pre-test and post-test applications
in both groups are listed below:

1. Based on the normality test, H1 is accepted (0.009 < 0.05). This indicates that there is no normal
distribution of data in the Lawson Classroom Test of Scientific Reasoning for the experimental 3rd-A
group, necessitating a non-parametric test. Using the Wilcoxon Signed-Rank Test, no statistically
significant variations were found (z = -0.130; p value = 0.897 > 0.05; g = 0.000) in the scores between
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the pre-test (Mdn = 2; range = 7) and post-test (Mdn = 2; range = 8) of the Lawson Classroom Test of
Scientific Reasoning for the experimental 3rd-A group.

2. Based on the normality test, HO is accepted (0.078 > 0.05). This indicates a normal distribution
of data in the Lawson Classroom Test of Scientific Reasoning for the control 3rd-C group, enabling a
parametric test. Using the Student's t-test, no statistically significant variations were found (t(29) = -
0.629; p value = 0.536 > 0.05; d = 0.08) in the scores between the pre-test (M =2.47; SD = 1.737) and
post-test (M = 2.62; SD = 1.668) of the Lawson Classroom Test of Scientific Reasoning for the control
3rd-C group.

3. Based on the normality test, H1 is accepted (0.000 < 0.05). This indicates that there is no normal
distribution of pre-test results of the Lawson Classroom Test of Scientific Reasoning between the 3rd-A
and 3rd-C groups, requiring a non-parametric test. Using the Mann-Whitney U test, no statistically
significant variations were found (z = -0.340; p value = 0.734 > 0.05; g = 0.053) in the pre-test scores
between the 3rd-A group (Mdn = 2; range = 8) and the 3rd-C group (Mdn = 3; range = 8) in the Lawson
Classroom Test of Scientific Reasoning.

4. Based on the normality test, H1 is accepted (0.000 < 0.05). This indicates that there is no normal
distribution of post-test results of the Lawson Classroom Test of Scientific Reasoning between the 3rd-
A and 3rd-C groups, necessitating a non-parametric test. Using the Mann-Whitney U test, no statistically
significant variations were found (z = -0.343; p value = 0.732 > 0.05; g = 0.053) in the post-test scores
between the 3rd-A group (Mdn = 2; range = 8) and the 3rd-C group (Mdn = 3; range = 8) in the Lawson
Classroom Test of Scientific Reasoning.

Now, in Figures 2 and 3, it can be observed that despite there being no statistically significant
variations between the results of the pre-test and post-test of the Lawson Classroom Test of Scientific
Reasoning (CTSR) in both groups, it's important to note that in the post-test (Figure 3), even though the
test indicates that pairs 0 to 4 represent empirical-inductive reasoning, most students scored higher than
just one correct pair of questions compared to the pre-test. For instance, in the intervention group (3rd-
A), the number of students with only one correct pair of questions reduced from 11 to 2, with most falling
between 3 and 4 correct pairs of answers. A similar case occurred in the 3rd-C group. Thus, the
percentage of students who scored only one correct pair of questions in the CTSR test decreased from
34.8% (23 students) to 6.1% (4 students).

These variations are important to highlight as they can be further analyzed to better understand
their influence on both groups. The two groups followed different teaching strategies, except for the
problem-solving aspect where the same strategy was used. This may have had an impact, as this test
evaluates scientific reasoning.

Groups

I[[@@@!,

Pairs of questions

Count

Figura 2 - Resultados Pretest CTSR ambos grupos

Note. Own elaboration.
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Figura 3 - Resultados Post test CTSR ambos grupos
Note. Own elaboration.

If we analyze the graphs of the pre-test and post-test CTSR (Figures 2 and 3), it's noticeable that
for the experimental group, there is a reduction in the number of students who answered only one pair
of questions correctly, decreasing from 11 to only one student. The remaining students (35) answered
more than one pair correctly. Thus, looking at the results this way, following Lawson (1977), above the
third pair (6 questions), proportional thinking is utilized, where students are capable of recognizing and
interpreting relationships between numbers and variables.

Conclusion.

The development of scientific reasoning is of utmost importance within school contexts,
particularly among adolescent populations, as they are in a stage of formal thinking. Throughout their
academic journeys, this skill is promoted across various subjects, including Physics. However, certain
contextual factors can play a significant role as either hindrances or facilitators of scientific reasoning.
In this case, it has been evident that an environment characterized by high levels of marginalization
impacts teaching and learning processes, even when didactic strategies aimed at fostering reasoning
development are implemented.

Thus, while the study's intention was to establish variations in scientific reasoning, it was observed
that students facing conditions of high marginalization mostly initiate and persist in empirical-deductive
reasoning throughout their school years. Therefore, there were no significant variations even with the
implementation of didactic interventions.

In this context, it can be inferred that despite students' ability to engage in mental experiments,
they struggle to prove hypotheses based on observable phenomena. Put differently, students can only
recognize natural phenomena through variables that have a higher likelihood of occurring.

Furthermore, although the potential for formal thinking exists at this age, its access encounters
obstacles, resulting in concrete thinking being the prevalent form of reasoning. In other words, students
can only relate to concrete objects rather than verbalized hypotheses.

Ultimately, understanding the level of scientific reasoning among most students, particularly those
in highly marginalized contexts, shifts the focus toward considering not only the students' environment
but also the teaching-learning strategies. Especially in the field of Physics, emphasis should be placed
on activities that specifically target hypothetical-deductive reasoning. This way, teaching thematic
content would contribute to the development of scientific reasoning rather than merely covering a subject
matter [11], [12].
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MEKTEYJII KOHTEKCTTEI'T OPTA MEKTEII OKYIIBLTAPBIHbIH ®U3UKA
CABAKTAPBIHJA FBIJIBIMA OUJIAYBIH JAMBITY

Angarmna.

FrutbiMu maiibiMaay bl 3epTTEYIiH KOITEereH MaHbI3/bl cebentepi 6ap: YurrTeik (planea) sxone xanbikapainbik (Pisa)
JeHreIepiHeri CTaHaapTTaIFaH TECTTEPi OKYIIbIIAPIBIH KaHIIATBIKTH dKAKCHI OKBII KATKAHBIH HAKTHI KOPCETICHTIHIITIH,
OKYIIBUTAPABIH CHIHA TYPFHIAH Oilayra BIHTAJAHABIPYIAH Tepi MyFaliMaepHAiH KeOiHece TaKBIPHINTHI OKBITYFa Has3ap
aymapyblHa Kapaigsl. OcblfaH OalmaHBICTBI, OYJI 3epTTEYHiH MakcaThl (Qu3uKaHbl «JKoFaphel MapruHaIW3aIys» eIl
aTayaTBIH OPTa MEKTEI JCHIeiiH/e OKBITKaH 1A FRUTBIMH IMaibIMIayaa KaHai e3repictep OOJMaThIHBIH aHBIKTay. MYHBI icTey
yurie JloycoHHBIH «CHIHBINTAFBI FRUTBIMH HET13/IeMe» TeCTi maiaanansuiasl. Exi Tomka Tect Oepinai, OipiHmi Tomka OaKpuiay
TECTI )KOHE EKIHIII TONKa HKCIEPUMEHTTIK. DKCIIEPUMEHTTIK TOINTa Iama, OIpJliK oHE alHBIMAabl CHSKTHI YFBIMAAPIIbI
KOJIIaHyFa OaFbITTaIFaH OKBITY OpeKeTi Kyprisingi. MyramiMaep cTyIOeHTTEepIiH Oyl yFbIMIapAabl OaiiaHbBICTBIpYIa
KHUBIHBIKTAPFa Tall OOJFaHBIH OJaP/bIH JKATTHIFY OPBIHIAYbl KHBIHFA COKKAHBIH xabapianbl. bakpuiay TOOBI, KepiciHIie,
CBIHBINTHI QACTTETIACH ajpl. JlereHMeH, eKi TOT YIIiH JIe TECTTeH KeHIHT1 HOTHKeIep YKCIIEPUMEHTAII/IbI TOII IIeH OaKbLIay
TOOBI apachlHAa CTAaTHCTHKAJIBIK MaHBI3ABI albIpMAIIBUIBIKTap OoJMaraHbIH KepceTTi. OChl HOTHXKEIepre KapamacTaH,
cTyfeHTTep (U3MKa KypPCHIHBIH OipiHII OeiMIHAC SMIMPHKAIBIK-UHIYKTUBTI MalbIMIayJa KaJaTbIHBI aHBIKTAJIbI.
CoHIBIKTaH, YKcac jKargaiiiapna CTyISHTTEpi OKBITYAAarbl MIHIET THUIIOTCTUKAJBIK-ICIyKTHBTI MaibIMJayra KeIIyre
BIKIIAJ €TETIH dpeKeTTepi xo0anaysl 0OIaIbl.

Heri3ri ce3mep: FRUIBIMH Ofinay, )KOFAphl CHIHBII OKYIIBIIAPHI, (H3HKA, KOFAPBl MapPTUHAIN3AIMS, OKBITY-OKBITY
CTPAaTEeTHACHL.

PABBUTHUE HAYYHOI'O MBIIIIVIEHUSA HA YPOKAX ®PU3UKHU Y
CTAPIHIEKJIACCHUKOB U3 MAPIT'HTHAJIN3UPOBAHHBIX KOHTEKCTOB

AHHOTAIMUA.

BaXHOCTP W3ydUeHHs] HAy4YHBIX pACCYXKACHHH HMeeT pelamponee 3HA4eHHe 110 pa3HBIM INpPHYHHAM: OT
HEYOBJICTBOPUTEIBHBIX PE3yJIbTATOB CTaHIAPTH3MPOBAHHBIX TECTOB KaK Ha HannoHanbHOM (planea), tak u Ha
MexmyHapoaHoM (Pisa) ypoBHSIX, KOTOpBIE OMpPENESIFOT KA4eCTBO OOyJEHHsI, 10 YPOBHS KIACCHON KOMHATHI, TJIE YacTo
OTJaeTcs MPEATNOYTEHNE OCBEIIEHHUIO MPOrPaMMBl TEMAaTHIECKOTO KOHTEHTA, a HE MOOIIPEHNE PACCYXICHUH KaK TaKOBBIX.
B cBete 3TOTO HacTOAIIAS CTAThs HANIPaBIICHA HA ONPEACIICHNE PAa3INIUil B HAYYHBIX PACCYXACHUIX, KOTOPBIE IIPOUCXOASAT
BO BpeMS IIPENOAaBaHus (GU3UKU B CPEIHEH MIKOJIE C BEICOKUM YPOBHEM MaprUHAIU3AMH. J{JIs 3TOr0 UCIIOIB30BANICS TECT
Jloycona «HayuHoe paccyxaeHHe B Kiacce», a B IKCIEPHUMEHTAILHOM M KOHTPOJIBHOHM rpynmax ObUIM INPOBENCHEI
Npe/BapuUTEIbHBIE U IOCIEAYIOIIMEe TECThl COOTBETCTBEHHO. B sKCIepHMeHTaNbHOH Tpynmne ObUIO peali30BaHO
JUaKTUYEeCKOE BMEIIATEIbCTBO, HANPABIEHHOE HAa NMPUMEHEHUE TAKUX MOHATHUIH, Kak BENMYHHA, €AMHUIA U3MEPEHHS U
IepeMeHHas1, ITOCKOJIBKY IPETI0IaBaTeNI COOOLIHIIM, YTO YUAIIUMCs ObIIO TPYIHO COOTHOCHTH 3TH HOHSTHS, YTO IIPHUBOINIIO
K MyTaHWLE TPH BBINOJHEHWN yNpaKHeHWH. HanpoTus, 3aHsATHE MMPOBOAMIOCH KaK OOBIYHO JUISi KOHTPOJBHOW TPYIIIHI.
OpHaKo pe3ynbTaThl I10CIE TECTHPOBAHUS O0EHMX TPYMI MOKa3bIBAIOT, YTO MEXJY SKCHEPHUMEHTAIFHONH M KOHTPOJILHOM
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rpyniamMy He ObUIO CTaTHCTHYECKH 3HAYMMBIX pa3inyuidi. HecMoTpst Ha 9TH pe3ynabTaThl, ObUI0 OOHAPYKEHO, YTO B TEUCHHE
NepBOH 4YacTH Kypca (M3MKHM CTYASHTHI MPOJOJDKAIOT HCIIOJIb30BaTh IMIMPUKO-WHIYKTUBHBIE paccyxiaeHus. [loatomy
pa3paboTka MepONPUATHIL, KOTOpbIE 00JIEryaT IepPexo OT TMIOTETHYECKOTO PACCYKACHHS K JIETYKTUBHOMY, MOKET CTaTh
npo0IIeMoii py 00YYEHNH CTYACHTOB B aHAJOTUYHBIX 00CTOSITENILCTBAX.

KnaioueBbie cioBa: HayyHOe MBIIUICHUE, CTAPIICKIACCHUKH, (M3HMKa, BHICOKAas MapruHAIM3aLus, CTpaTeruu
MIperoJaBaHUA-00yICHIIS.
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