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— MHJMBUyanu3anus o0ydeHus TpedyeTcs B O0IbIIel CTENEeHH, YeM TSl HOpMaIbHO Pa3BUBAIOIIETOCs peOEHKa;

— cleyeT 00ecneunTb 0co0yI0 IIPOCTPAHCTBEHHYIO H BPEMEHHYIO OpTaHH3aIHI0 00pa30BaTeIbHOM CpeIbl;

— HeoOXOIMMO MaKCHMalIbHOE PacIIMpeHre 00pa30BaTeIbHOTO MPOCTPAHCTBA — BBIXOJ 3a Mpeaesl 00pa3oBa-
TEIBHOTO YUPEKACHHUS.

PROBABILISTIC-STATISTICAL METHOD
OF PSYCHOLOGIC-PEDAGOGICAL RESEARCH

Romanov V.P., Sokolova N.A.

The monograph expounds basic principles of non-classical probabilistic-statistical method of psychologic-
pedagogical research, which describes probabilistic-statistical model of student behavior in the process of learning,
probabilistic-statistical scaling technique and student knowledge estimation procedure; the results of theoretical and
experimental investigation of students behavior in the process of learning have been generalized and recommendations
for optimizing the structure of higher education system have been made.

It is shown that determinism of human consciousness and thus determinism of human knowledge of the world
around is realized trough randomness. This is due to the fact that such cognitive processes as sensation, perception,
memory, thinking and imagination, which are present in consciousness structure, involve elements of randomness,
caused by random nature of mental and physical state of individual in the process of activity and also by psychological,
physiological and information noises, which accompany brain activity.

According to probabilistic-statistical model student is identified by distribution function (probability density),
which defines probability to find him in a single area of information space of coordinates, velocities and accelerations
of various orders. According to probability conservation law a system of differential equations was written down. These
equations characterize student behavior in the process of learning and have the form of continuity equations, which
link probability density alteration per a time unit in information space of coordinates and kinematic values of different
order with divergence of probability density flow. Explicit form of distribution function have been found, it has a form
of superposition of two-dimensional waves, spreading out in information space of coordinates and velocities.

Probabilistic-statistical scaling technique is based on use of measurement scale, represented as an ordinal system <4,
L, F G, , M>, where 4 is ordered set of objects (individuals), which have characteristics of interest (empiric system with
relations); L, is function space (space of distribution functions) with relations; F* is operation of homomorphous mapping of
A into subsystem L,; G is group of possible alterations; f'is operation of mapping of distribution functions from subsystem
L, onto numeric systems with relations of n-dimensional space M. According to this technique each distribution function is
associated with a set of numbers, corresponding to moments of these distribution functions, this simplifies student knowledge
estimation procedure. Student knowledge estimation procedure includes the following steps: to find student individual
distribution function on the results of examination, such as test; to calculate moments of these distribution functions; to range
students by the level of knowledge, comparing moments of different orders of their individual distribution functions.

It is established, that rate of change of expectation (first moment of distribution function) in information space is
directly proportional to impact function of teaching staff on student and is inversely proportional to student resistance
function, which describes resistance of expectation to change position in space (similar to Aristotle’s law in mechanics).

As a result of implementation of probabilistic-statistical method in psychologic-pedagogical research of students learning
process an experimental distribution function have been derived for batch of students for each year of education. Dispersion of
these distribution functions over time would increase and functions would begin to overlap. Overlapping of distribution functions
come into particular prominence for students batches of second and third, third and forth, forth and fifth years, moreover,
overlapping would increase from year to year, this indicates that heterogeneity by level of knowledge in students collectives
would increase. Thus, to improve quality of students education in higher educational institutions it is reasonable to use principle
of staged education with branching. This principle is aimed to provide the best conditions for realization of each student’s
capabilities as well as to condition optimization of structure of higher education system. Based on principal of staged education
with branching specific recommendations are provided on optimization of two-level higher education system structure, which is
being adopted in Russia in accordance with the Law of the Russian Federation “On Education”.

NEJATOTI'MKA M IICUXOJIOT U BBICHIEM IIIKOJIbI

IMapunos @.B.

PEDAGOGY AND PSYCHOLOGY OF HIGH SCHOOL

Sharipov F.V.

OnHUM U3 271eMeHTOB pe(OpMHUPOBAHUS BBHICIIEH IIKOJIEI B HAIlleil cTpaHEe SBISETCS BHEIPEHHUE 3aragHoi
MOJIEJIH BBICIIET0 00pa3oBaHMus, IPelyCMaTPUBAIOLICH TOrOTOBKY 0aKkajgaBpOB M MarucTpPOB. BBITYCKHHUKH By3a
C JUIJIOMOM MAarucTpa, OPHEHTHPOBAHHBIC HA HAyYHO-TEAArOTHYECKYIO JICSATEIbHOCTD, MOITYyYaloT PaBo 3aHH-
MaTh JJOJDKHOCTH TIperojaBaTeneil B CpeJHUX MPOo(ecCHOHAIBHBIX M BBICIINX y4eOHBIX 3aBeneHusx. Cienosa-
TEJBHO, OHU JIOJDKHBI BIIAJIETh IICHXOJIOTO-TIeIarorHueCKUMH 3HaHUSIMH, HEOOXOIMMBIMH JUTS TPETo/IaBaTeIbCKON
JIeSITEIbHOCTH.

TTcuxooruyeckie 3HaHHs MPEIOaBaTes MO3BOJISAIOT eMy JIydllle U3ydarh (IT03HABATh), TOHUMATh CAaMOro ceds 1
JApyrux H}Oﬂeﬁ, PEXJAE BCETO CTYACHTOB. ITo3HaHUE TICUXUKH YEJIOBEKA 03HAYACT BBISBIICHUC U OIICHKA €ro INCUuxoJIoruyc-
CKHX CBOWCTB, COCTOSIHUSI, HAIIPAaBJICHHOCTH, OTHOIIIEHNH W OCOOSHHOCTEH MO3HABATEILHOM, YMOILMOHAIBHOM M BOJIEBOI
cepsr. TTcuxooro-nearornyeckyie 3HaH!s CIOCOOCTBYIOT MPETOAABATENIO JTy4Ile OPraHH30BaTh 00OPa30BaTeIbHBIII TPO-
1iecc, BBIOMPATh 3G PEKTUBHBIE METOBI U CpeCTBA OOyUEHHsI, B3aUMOJEHCTBOBATE CO CTYICHTAMH, YCTAHABINBATE C HUIMH
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