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Introduction

Numerous theories have been proposed to describe pro-
cesses that underlie human cognitive function and intelli-
gence (e.g., Ackerman, 1996; Anderson, Bothell, Lebiere,
& Matessa, 1998; Das, Kirby, & Jarman, 1975). Many mod-
els focus specifically on the construct of working memory
(Baddeley, 2000; Cowan, 2005; Ericsson & Kintsch, 1995),
which refers to a system of processes in the working mind
that temporarily store and manipulate information in the
service of cognitive goals. The majority of models agree
that working memory is of limited capacity, although few
can account for the mechanism that brings about this limit.
Cognitive limits are better explained by theories that fol-
low a developmental perspective, which can account for the
progression and advancement of cognitive performance as
a function of age (e. g., Case, 1992; Demetriou & Spanoudis,
2018; Halford, Wilson, & Phillips, 1998; Halford, Cowan,
& Andrews, 2007; Pascual-Leone, 1970). This paper focuses
on a dialectical-constructivist (Pascual-Leone, 1987, 2014;
Pascual-Leone & Johnson, 2005) general theory of cognitive
development and its advantages for predicting and inter-
preting cognitive performance.

The Theory of Constructive Operators (TCO) was
first conceived in the 1960s and the first paper stemming
from it was a mathematical model for predicting Piaget’s
developmental stages (Pascual-Leone, 1970). The TCO
is a general theory of development (Arsalidou, Pascual-
Leone, & Johnson, 2010; Pascual-Leone, 1970, 1995, 1996,
2014; Pascual-Leone & Johnson, 2011; Pascual-Leone,
Pascual-Leone, & Arsalidou, 2015). It was influenced by
both Piaget’s developmental constructivist theory and the
theories of Vygotsky and Luria (Pascual-Leone, 1987, 1995,
1996, 2012, 2014; see also Miller, 2011), as well as neuropsy-
chology/neuroscience. Central to our theory is the develop-
mental construct of mental-attentional capacity. Mental-
attention is related to Luria’s (1973) functional system units
1 and 3, i.e., arousal and regulation of cortical activation
tone. Explicating and combining Luria’s and Piaget’s ideas,
we state that mental/endogenous attention is a limited-
capacity brain resource that can serve to explain matura-
tional changes in working memory (Pascual-Leone, 2000,
2019; Arsalidou et al,, 2010). Based on current cognitive
developmental (neoPiagetian) and neuroscientific evidence,
we see unspecific arousal and automatic attention (Lurias,
1973, functional unit 1) as intertwined with, but differen-
tiated from, intellectual/voluntary/mental (or endogenous)
attention, which is a hidden specific regulation/resource
operator expressed in the brain by prefrontal (excitatory
or inhibitory) activity; and which is carried by prefrontal-
basal-ganglia connections to the thalamus and is
modulated by specific networks of slow neurotransmitters
(e.g., dopamine). This mental endogenous attention is, we
believe, related to and helps to explicate Luria’s unit 3.

The capacity of mental attention is indexed by the
number of items, not facilitated by the situation, that one
can maintain and manipulate in mind (i. e., within the focal,
most activated part of a mental centration). Organismically,
these items are represented by schemes — information-
bearing brain circuits. In addition to the schemes (subjective
operators), the theory is framed in terms of hidden (not
manifested in consciousness) organismic operators such

Figure 1. A simplified illustration of the Theory of Constructive
Operators (TCO). Operators (in green: A = affective, E = exec-
utive, M = mental-attention, / = inhibition, F = Field factor,

LM = learning using mental-attention, LC = learning using con-
tent, S = spatial, T = temporal); Schemes (in blue); and the prin-
ciple of schematic over-determination of performance, or SOP
(in red). Operator names and definitions are listed in Table 1.

as mental attention (i.e., content-free brain specific
regulations or utilities) and organizing principles (general
regulations, Pascual-Leone, 1969, 1970, 1995; Pascual-
Leone & Johnson, 1991, 2005, 2011; see Figure 1). Operators
are general-purpose and content-free specific regulations
that can apply on schemes in any domain, monitored by the
mediation of special executive-control schemes. Psycho-
logically, schemes are self-propelling information-bearing
units that can be classified into three groups: executives,
operatives, and figuratives (see Figure 1).

Our principle of Schematic Overdetermination of
Performance (SOP — Pascual-Leone & Johnson, 1991, 1999,
2005, 2011) expresses the spreading of activation in the
brain, and can be seen as a generalization to the whole brain
of the final common path of neuronal resolution convergence
originally proposed by Sherrington for the motor networks
(Sherrington, 1906; McFarland & Sibly, 1975). This SOP
process serves to determine which schemes eventually
apply at any moment to generate an outcome. This principle
stipulates that any actual performance is the product of all
compatible activated schemes occurring at that time, with
as many schemes possibly converging to co-determine,
beyond the pragmatic need (this is overdetermination),
the performance in question. Sherrington seems to have
shared already this generalized principle of convergence,
because he writes: “Where it is a question of ‘mind’ the
nervous system does not integrate itself by centralization
upon one pontificial cell. Rather it elaborates a million-fold
democracy whose each unit is a cell” (Sherrington, 1940,
p. 277). Specifically, all activated and compatible schemes
(because they are self-propelling — Piaget’s assimilation
function) will apply together to co-determine performance.
Mutually incompatible schemes compete, and those more
strongly activated eventually apply, while other dialec-
tically-opposing schemes are inhibited and may not apply
afterwards.

Within misleading situations, where many unwanted
schemes are activated, this model of endogenous mental
attention could be seen as intellectual/voluntary attention:
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the working mind’s spotlights, whose activation is brought
about by task-relevant interacting general-purpose brain
systems (hidden operators), local informational processes
(schemes — subjective operators), and general regulations
(organismic principles). Their dynamic synthesis generates
thoughts and actions within a limited mental-attentional
capacity symbolic organization. In facilitating situations,
performance is easily determined by all activated
schemes. However, in misleading situations mental-
attentional capacity is needed to boost into dialectical
dominance the task-relevant schemes, and so to synthesize
the wanted performance. Mental-attentional capacity
improves with age, and can be quantified within suitably
misleading situations (Pascual-Leone, 1970; Pascual-Leone
& Johnson, 2011).

Metasubjective task analysis can be used as a tool to
interpret and predict the processing demands of a task
situation (Arsalidou et al., 2010; Pascual-Leone & Johnson,
1991, 2005, 2011). We call our analytical method Metasu-
bjective Task Analysis because it is done by adopting
a perspective “from within” the person’s own processes
(Pascual-Leone, 2013; Pascual-Leone & Johnson, 2017).
This technique helps to estimate the overall mental demand
imposed by a task; it uses functional assumptions about the
repertoire of schemes and the brain resources (operators
and principles) of the person who attempts to solve a task.
Operators, schemes, and principles, as well as the model
of endogenous mental attention and task analysis, are
discussed in more detail below.

Operators, Schemes,
and Overdetermination
of Performance in the TCO

Operators
Operators express content-free general resources of the

brain’s “hardware,” i.e., anatomical and functional-struc-
tural constraints providing specific regulations; given suit-
able executive competence, they can be used by the self as
resource regulations in dynamic syntheses of intended per-
formances (Pascual-Leone, 1970; Pascual-Leone & John-
son, 1991, 2005, 2011). Thus, TCO proposes operators (see
Table 1) corresponding to specific regulations that explain
the synthesis and emergence of novel performance. These
operators are fully interpretable within the brain’s functional
dynamics or regulatory processes (Pascual-Leone & John-
son, 2005; Arsalidou & Pascual-Leone, 2016). Elimination
of any one of the operators should elicit an observable defi-
cit. Because organismic operators are not content-specific,
their application by the individual’s self (and their interpre-
tation by theoreticians) is not constrained to domain-spe-
cific situations; this is a great advantage over other theories
(e.g., Baddeley’s [2000] Working Memory theory).

In the notation of the TCO, operators are symbolized
by abbreviations of the general functions they represent
(e.g., Pascual-Leone & Johnson, 1991, 2005, 2011). Table 1
presents in a theoretically-plausible evolutionary order the
operators with their functional gist, and the brain regions
likely to embody them (Arsalidou, 2003; Pascual-Leone,
1989; Pascual-Leone & Johnson, 1991, 2005). Operators and

their evolutionary order (ontogenetic and phylogenetic) are
assumed to emerge in evolution, as do all biological charac-
teristics, following an order of survival urgency coupled with
complexity: the more urgent and less complex operators
should appear first. In this sense, evolutionary order can be
expected to unfold from birth or early development until
later years in childhood and adolescence and then regress
during aging. It begins with basic affective and biological
needs, and proceeds tolearning by acting in the environment
and observing/internalizing recurrent invariances, to
finally achieve organized (goal-directed) abstract problem-
solving capabilities. The empirical rationale for this order
draws on phylogenetic and ontogenetic evidence (Gogtay
et al., 2004; Morgane, Galler, & Mokler, 2005; Rakic, 2009).
For instance, we know that the limbic system, arising from
midbrain structures and serving emotional and motivated
activities, is a phylogenetically older brain system when
compared to the neocortex arising from the forebrain
(Morgane et al., 2005). Thus, an operator regulating affects
should arise first. Similarly, operators that regulate a lower
cognitive level, such as space (parietal) and time (temporal)
perceptual activities, should emerge developmentally
before the much higher mental (prefrontal) processes,
as Leibniz and Kant in some sense claimed. Effortless
flow-structuring regulation (Time, T-operator) and spatial
structuring (S-operator) are preconditions for knowing
(as Kant knew well), and they are directly mediated by the
ventral (occipito-temporal) and dorsal (occipito-parietal)
processing streams (for reviews, see Kastner & Ungerleider,
2000; Ungerleider & Haxby, 1994).

Ontogenetic brain growth has been studied by
examining the maturation of gray matter from childhood
to adulthood. It demonstrates that after the maturation of
sensorimotor areas, parietal and temporal areas develop
prior to the prefrontal cortex, whose development continues
well into young adulthood (Gogtay et al, 2004). Our
evolutionary interpretation of schemes is consistent with
the idea of distinct functional-hierarchical systems within
the cortex (i.e., levels of areas used by Luria, 1973, 1980 —
primary, secondary, tertiary — relate to ways of processing
complexity). Vygotsky’s and Lurias ideas influenced the
TCO (Pascual-Leone, 1987, 1996, 2014; Pascual-Leone,
Johnson, Baskind, Dworsky, & Severtston, 2000). For
instance, the TCO proposes different categories of schemes.
Operative (executive schemes are a type of operative
scheme) and figurative schemes are related respectively
to frontal and posterior cortices. Such understanding of
schemes was influenced by the brain organization proposed
by Luria (1970). Critically, one way the TCO is unique in
interpreting cognitive development is that it provides
mechanisms that can explain the principles of praxis,
modular organization, and dynamic synthesis of schemes,
which involve both innate mechanisms and social-cultural
learning (e. g., Pascual-Leone, 1996).

In a mature and efficient (i.e., adult) brain, operators
and schemes engage with each other in an adaptable and
flexibly hierarchical (often called heterarchical) manner.
Simple situations (content) that do not require effortful
mental activities may occur, and they are often coordinated
by the sole means of T- and S-operators. The T-operator
refers to the flowing and effortless temporal structuring
of schemes’ sequences; that is, temporal representations of
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internalized episodic memory of invariant sequences. These
“fluent” T-structures constitute sequential chunks that
often can be spontaneously learned and repeated without
intervention of the mental M-operator defined below. For
instance, when reading a text message, to understand it
we activate representations of its scheme sequences (word
and phrase nested meanings) effortlessly, thanks to the
T-operator. Similarly, the spatial S-operator constructively
abstracts from perceptual-spatial schemes, thus effort-
lessly creating their relations of narrative coexistence
(here-and-now interrelated patterns of co-activation).
For example, we easily represent the layout of a home we
visit and can recognize its design in a set of architectural
outlines; likewise, we can contrast and compare a large
airport with another smaller one, using spatial character-
istics (configural designs, dimensions, etc.), without much
mental-attentional effort.

More complex situations engage additional operators,
some of them (the M and I operators) mentally effortful.
Cognitive actions in diverse complex situations result from
coordinated schemes boosted/inhibited or specifically
regulated by operators that have appropriately different
regulating characteristics. For instance, if we have some
mathematical training, solving a mathematical integration
problem would be a complex task for most of us. We need
to plan the steps to follow for reaching a solution, and
we must identify the parameters involved as we ignore
distractors. To regulate/coordinate such a task, a changing
set of dominant executive schemes (“the executive”
monitored by an E-operator, will be needed. This E-operator
produces the effective executive-organizing power (within
each situation) of the currently dominant and compatible
activated executive schemes within the person’s repertoire.
Executive schemes can be thought of as mental strategies
activated when needed for the task. These executive controls
(control executives) serve to regulate the functioning of other
organismic operators (such as M and I), propitiating their
application on action schemes to solve the task. Comple-
menting the control executives, task executives are executive
schemes that determine which actual action schemes to use
in a given task, and the order of application.

Our next operator attempts to explain mental
attention — mental in the sense that it is not just perceptual
or automatic attention, but effortful internal attention
(the mind’s work effort); it is an endogenous attention
effortfully boosting activation of schemes relevant for the
task. It boosts schemes (internal or external information)
not facilitated by the situation that should be kept in
mind or used in an action. According to Pascual-Leone
(2019; Pascual-Leone & Johnson, 2005, 2011, in press),
mental attention is best understood as a functional
system constituted by four distinct hidden operators:
E (executive — currently task-relevant executive schemes),
M (mental-activation booster), I (mental-attentional
inhibition), and F (the neoGestaltist field factor for simple
syntheses — a minimization booster). These four operators
in their interaction cause the emergence of mental attention.
This form of attention has also been called endogenous,
intellectual, voluntary, or executive attention. We prefer
the term mental to executive attention, because executive
processes first appear when the child is 12 months of age
but mental/endogenous attention can in fact be recognized

in the baby at 3 or 4 months (Hendry, Jones, & Charman,
2016; Johnson, Posner, & Rothbart, 1991).

The mental-attentional M-operator, whose capacity
would represent the individual’s mental attentional capacity,
can effortfully boost activation of task relevant schemes
that are not sufficiently activated by other means (e.g., S-
or T- or F- or A-operators). This operator provides mental-
attentional energy that can be used intentionally to boost
schemes in problem solving. The M-operator is a limited-
capacity resource that grows with age up to adolescence.
Limitation in mental attention is often the reason complex
multi-tasking is challenging, explaining in part why
step-by-step approaches tend to facilitate problem solving.
The attentional inhibition or I-operator (i.e., an interrupt
function) causes effortful inhibition of irrelevant schemes.
This inhibition operator is such an important constituent
of mental attention that a leading team investigating both
working memory and fluid intelligence has proposed that
attentional inhibition processes (helping to disengage
from outdated information) are the essential differential
function of fluid intelligence (“higher fluid intelligence
is indicative of self-initiated disengagement”; Shipstead,
Harrison, & Engle, 2016, p. 779). They predicate this claim
on the grounds that fluid intelligence is best measured
using misleading problem-solving tasks that require
truly novel solutions. In contrast, they argue, working
memory, although much involved in disengagement,
has “maintenance” as an essential function — that is, the
activationboostingforrelevantinformation. We understand
these theoretical ideas to imply that mental attention is the
preeminent (encompassing) causal construct for both fluid
intelligence and working memory; indeed, mental attention
differentiates and subsumes the activation booster of
attention (M) and attentional inhibition/interruption (I).
From this perspective, mental/executive attention could
be understood as a superordinate causal determinant
of both working memory maintenance and fluid
intelligence/disengagement. Shipstead and colleagues
(2016, p. 784) state: “the highest stratum is general ability
(g) which we conceive of as similar to executive attention”
We basically agree with such a proposition, as well as with
their claim that storage is not an essential function of
working memory. Indeed, information storage of working
memory is not a causal factor but a way to measure the
activation-boosting capacity of mental attention (Pascual-
Leone & Baillargeon, 1994; Pascual-Leone & Johnson,
2005, 2011).

The F-operator stands for the automatic “simplicity”
organizational principle (a minimization booster) that
spontaneously occurs in the dynamics of our internal field
of activation (Berthoz, 2012; Rock, 1983). It corresponds
to the processes of lateral inhibition as they occur in the
cortex (Edelman, 1987). F corresponds to the field factor
or field effects mentioned in psychology by neo-Gestaltists
and by Piaget (often also called perceptual or represen-
tational closure, Minimum principle, Stimulus-Response
compatibility, etc.). This field factor plays a role in the
organization of content within mental attention by bringing
closure (i.e., automatic simple structuring as an organized
totality) to mental representations or actions, minimizing
complexity while maximizing their adaptation to given
external and internal constraints. As mentioned, our
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Table 1.
and Pascual-Leone & Johnson, 2005)

Description of Operators and Their Corresponding Brain Regions in a Likely Evolutionary Order (After Arsalidou, 2003,

Operator Description Brain Region
Specific affective boosting or inhibition processes that intervene in motivation and attentive .
A Limbic lobes
arousal.
C Both the process of content learning and the schemes derived from associative content. Prlmall'y gnd SEERZEY
association areas
The internal field operator together with the Schemes’ Overdetermination Principle (SOP,
F see below), which act as brain’s binding mechanism to bring closure to mental representations All areas
in a neo-Gestaltist manner.
Lc The process of automatized Ioglcal-st_ructural learning reflectively abstracted from content Right hemisphere
learning (and other) through over-practice.
Effortlessly collates time-flow sequences of schemes, thus facilitating coordination
T of temporally-structured invariants that constitute distal objects (which emerge in agency Occipito-temporal
and praxis).
Facilitates emergence of spatial schemes by effortlessly coordinating relations of coexistence - :
S ) L . Occipito-parietal
among activated schemes within the situation.
B Self and psychosocial schemas associated with the being of one’s self. Default mode network
The attentional interrupt: It produces the central active inhibition of unwanted schemes
l ; L : Prefrontal
activated by the situation or the mind.
M Effortful mental-attentional activation of simple or complex (functional-system) schemes. Prefrontal
LM Logical-structural learning caused by effortful use of mental-attentional capacity. Left hemisphere tertiary areas
Executive, i.e., dominant set of activated executive schemes in the person’s repertoire
E Prefrontal

that is useful for the task at hand.

theory (TCO) explicates mental attention as the functional
system of brain regulations coordinating the work of these
four operators. Thus, mental attention = <E, M, I, F>
(Pascual-Leone & Johnson, 2005, 2011; see Figure 2).
If any of these four operators is missing, the causal-overde-
termination function of mental/executive/endogenous
attention will not be explainable analytically, at least
within the truly-novel problem-solving tasks that express
fluid intelligence.

Another set of operators can apply on activated
executive and action schemes to cause learning (Pascual-
Leone & Goodman, 1979; Pascual-Leone & Johnson,
in press). The content-learning booster, or C-operator,
corresponds to simple associative learning via classical
and/or operant conditioning, and is expressed by schemes
derived from this sort of simple associative content
learning. The logical or L-operator is a logical-structural
learning booster that often coordinates content-experi-
ential processes with more internal (memory-based)
mental processes, abstracting the relations. We call
this form of learning logical because it internalizes
task-essential functional invariants that constitute the
actual (empirically grounded) functional-relational
infrastructure of the activity from which it has been
learned or (in Piaget’s sense) reflectively abstracted.

Specifically, the LC-operator refers to the automatized
logical-structural learning that boosts the coordination of
content learning via over-practice. The LM-operator refers
to effortful logical-structural learning that results from
the application of mental attention.

A critical operator in cognition is the (broadly
defined) affective A-operator, which expresses the
affective spontaneous boosting/inhibition of cognitive
schemes that arousal of affects/emotions can provided
in situations. In this paper, we subsume under A both
basic affects and personal-being, affect-and-cognitive,
psychosocial regulations that elsewhere Pascual-Leone
has called B-operator (Pascual-Leone & Goodman,
1979; Pascual-Leone, Goodman, Ammon, & Subelman,
1978). These regulations include spontaneous self- or
situation- or task-related affective-cognitive boosting
(or inhibition) of schemes, as happens in spontaneous
motivation and affectively driven attentive arousal elicited
by situations. In psychological experiments, it is often
a challenge to motivate participants, and motivation may
affect the cognitive effort they use in a situation. For
instance, a prize or an intrinsic motive (an affective goal)
might affect motivation to engage in solving a complex
integration problem. Similarly, how much we have eaten
during a large dinner may change the boosting power
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Working memory

Field of activated schemes

Repertoire of schemes

Figure 2. Model of endogenous mental attention.

This is a simplified model of endogenous mental attention
showing the main operators, which include the E-, M-, I-, F-
and A- operators and SOP depicted in red. Anatomical labels
corresponding to each operator can be found in Table 1.

(A-operator) of our hunger, reducing the size of cake we
choose for dessert afterwards.

Schemes

Schemes are information bearers. They are dynamic and
self-propelling psychological units (Pascual-Leone & John-
son, 1991, 2005, 2011), expressed in brain cell assemblies
and networks (e.g., Arsalidou, Sharaev, Kotova, & Mar-
tynova, 2017; Sharaev, Zavyalova, Ushakov, Kartashov,
& Velichkovsky, 2016). Schemes can be modified with
experience and learning, and schemes that are applied more
frequently may have a higher activation propensity (Piag-
et’s assimilation) and a higher likelihood of being engaged
in their specific (cue driven) sort of relevant situations. For
instance, if you usually drive in Moscow, where the cars are
configured for the right-hand side, and one day you find
yourself driving in London, you may reach for the hand-
break on the wrong side or drive on the wrong side of the
road, because in London cars are configured to drive on the
left-hand side.

Cognitive schemes (i.e., information-bearing units
evaluated as true, false, or uncertain) appear under three
distinct categories: figurative, operative, and executive
(Pascual-Leone & Baillargeon, 1994; see Figure 1):
(a) figurative schemes cause perceptions and representations
of concepts or objects (e.g., an apple); (b) operative schemes
express blueprints for actions and specific procedures
applied on objects or concepts (e.g., eating the apple); and
(c) executive schemes, a subdivision of operative schemes,
embody general procedures (e.g., the plan to peel, cut, and
eat an apple) and apply across content domains to regulate
the specific function of other operators (e. g., M- or I- or L- or
A-operator) as they apply to schemes to modify dynamism
or change their degree of activation (e.g., Pascual-Leone
& Johnson, 1991, 2005, 2011). Locally-adaptive functional
hierarchies (called heterarchies) of schemes allow for
dynamic interfaces that coordinate schemes of various
complexities and are context-sensitive for meaning in
distinct domains. For instance, for a child an apple may refer
to a good snack or, if he or she is not hungry but playful, it
may serve as a ball; for a university student the word apple

may refer to a fruit but more often to the brand of his or her
computer. Similarly, a hammer may serve to drive in a nail,
but it can also serve as a plumb if tied to the end of a cord.

Principle of Schematic Overdetermination
of Performance (SOP)

In solving a task, advanced mammals set an executive goal,
which mobilizes various operators to activate and adapt rel-
evant schemes and inhibit irrelevant ones. Effortful opera-
tors (such as M or I) are limited in the number of distinct
schemes they can apply to, simultaneously, within mislead-
ing situations (Pascual-Leone, 2006). In a given situation,
relevant schemes compete for activation. Some schemes
prevail and eventually apply to produce a behavior or men-
tal outcome; this behavior is synthesized by the SOP princi-
ple (Pascual-Leone & Johnson, 1991). This principle biases
the competitive process of dynamic dominance among
schemes (which include functional, behavioral or mental,
structures; i.e., complex schemes often called schemas).
Activated schemes co-determine, via SOB, the performance
outcome. Note that executive schemes cannot change SOP
but they can, by producing activation/inhibition of action
schemes, change the SOP outcome. SOP works alongside
the F-operator to integrate and provide closure, so that
the most information-bearing and dominant (activated)
schemes can apply in the simplest way. For instance, when
completing the sentence: “I like to cut bread with a ...;
a perhaps large set of schemes would be cued and acti-
vated; for most of us, the strongest scheme would likely be
“knife”, due to learned familiarity. Moreover, the strength of
the scheme that is going to apply, often indexed in terms of
reaction time, can be influenced by prior events. Priming
studies show that prior events can positively or negatively
influence subsequent choices (see Frings, Schneider, & Fox,
2015; Hutchinson, 2003, for reviews).

Model of Endogenous Mental Attention

Endogenous mental attention (see Figure 2), the functional
system of four operators (E, M, I, F), is a complex dynamic
process by which organismic operators and schemes are
brought together as a working system to produce cogni-
tive outcomes or actions. This model could also be seen by
working memory theorists as an organized nesting of psy-
chological constructs; a functional nesting in which mental
attention lies within working memory, and working mem-
ory lies within the field of activated schemes, which in turn
lies within the repertoire of schemes or long-term mem-
ory (e.g., Pascual-Leone & Johnson, 1991, 2005, 2011).
The E-operator acts to appoint and coordinate schemes for
the task; it uses M- and I-operators to suitably regulate the
schemes” degree of activation. The SOB together with the
F-operator, acts at every embedded level, as shown in Fig-
ure 2, to determine which schemes eventually will apply.
The M-operator is a limited, general-purpose
resource, whose highest quantified value, its capacity, is
the maximum number of distinct schemes on which the
M-operator can simultaneously apply in an act of mental
attention. According to the TCO, M-capacity during the
symbolic mental-processing period (i.e, in and after 3
years of chronological age in ordinary children) grows on
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average by one symbolic unit every two years, reaching an
average of seven units in 15 to 16 year olds, matching the
capacity of adults (see Table 2; Pascual-Leone, 1970, 2012,
2019; Pascual-Leone & Johnson, 2005, 2011). This growth
function has been supported by extensive research (e.g.,
Agostino, Johnson, & Pascual-Leone, 2010; Arsalidou et al.,
2010; Arsalidou & Im-Bolter, 2016; Bereiter & Scardamalia,
1979; Im-Bolter, Johnson, & Pascual-Leone, 2006; Johnstone
& El-Banna, 1986; Johnson, Im-Bolter, & Pascual-Leone,
2003; Lawson, 1983; Morra, 2001; Morra, Parella, & Camba,
2011; Morra, Camba, Calvini, & Bracco, 2013; Pascual-
Leone, 1970; Pascual-Leone & Baillargeon, 1994; Pascual-
Leone & Johnson, 2005, 2011; Pennings & Hessels, 1996;
Powell, Arsalidou, Vogan, & Taylor, 2014). Our estimate of
seven units as the maximal M-capacity for adults is contra-
dictory to that of some current theories, which interpret
the maturational mental-attentional capacity (the maximal
capacity, not just what is usually employed) as 4 or 5
units in adults (e.g., Cowan, 2001; Cowan, Ricker, Clark,
Hinrichs, & Glass, 2015; Halford et al., 2007). However,
their developmental prediction lacks support from reviews
of behavioral data of children between the ages of 5 to 12
years (e.g., Arsalidou, 2013; Pascual-Leone & Johnson,
2011; Simmering & Perone, 2013) and contradicts analyses
of Piaget’s formal-operational logic tasks (Pascual- Leone,
Escobar, & Jonson, 2012).

Age-appropriate performance can be measured by using
tasks scaled in their M-demand. M-demand is the minimal
number of distinct schemes that participants must simulta-
neously activate in order to succeed in a task. Suitable scaling
of difficultylevel in tasks can be achieved using theory-guided
metasubjective (i.e., mental or “from within”) task analysis,
which yields measures of M-capacity (Pascual-Leone, 1970,
1987; Pascual-Leone & Baillargeon, 1994; Pascual-Leone
& Johnson, 1991, 2005, 2011). In children, M-capacity
normally increases with chronological age up to adolescence.
For example, a task with a symbolic-processing M-demand
of four should be successfully completed by children who
are 9-10 years old or older (i.e., who have an M-capacity of

Table 2. Predicted Maximal Mental-Attentional Capacity,
as a Function of Chronological Age after 3 Years

(Symbolic Processing)

Chronological Age M-capacity = e+k

3-4 years e+1
5-6 years e+2
7-8 years e+3
9-10 years e+4
11-12 years e+5
13-14 years e+6
15+ years e+7
Note: M-capacity is represented as e +k; e represents

the sensorimotor M-capacity developed before

3 years of age (for sensorimotor processing). This
e portion of M-capacity serves to hold the general
executive schemes active during symbolic tasks;
k represents the number of mental-symbolic,
non-executive action schemes that can be
simultaneously boosted or “held in mind” during
task solution.

at least four symbolic schemes; see Table 2). Tasks measuring
M-capacity are called M-measures, and metasubjective task
analysis can be used to estimate their M-demand.

Facilitating and Misleading Situations

An important distinction in the TCO refers to facilitating
and misleading situations. Identifying the degree of facilita-
tion or misleadingness can reveal which operators are going
to apply. Consider a continuum, where on one end there are
simple situations with clear solutions, and on the other end
are complex situations with obscured solutions that must
be extracted effortfully. These are respectively called facil-
itating versus misleading situations (Pascual-Leone, 1970,
1980, 1989). Specifically, a situation is misleading when it
increases processing demand due to salient, irrelevant fea-
tures (or processes) that activate schemes inducing indi-
viduals to error, relative to the intended task performance
(Pascual-Leone, 1989; Pascual-Leone & Johnson, 2005).

Misleading situations often contain interfering
integral features or elicit competing executive plans that
require dimensional separation (using effortful processing)
to achieve the intended performance (Pascual-Leone
& Baillargeon, 1994). Integral (or embedding) features
are features of the situation that, due to perceptual (e.g.,
gestalt principles) and learning processes, appear jointly
integrated into a single salient object, aspect, or pattern
of the situation. This can occur when we are searching for
a figure in an “embedding context” (Witkin 1949; Witkin
& Goodenough, 1981). In Witkin's Embedded Figures Task
(Witkin, 1950) there is a figure to be found (e. g., a triangle)
embedded into the complex patterning of the item’s total
figural compound. The figure to be found is embedded
because each of its parts (e.g., each of the three sides of
the triangle) belongs within the total compound to three
distinctly different objects or parts of the compound.

Another type of misleading situation is found in the
Stroop task (Stroop, 1935), where we need to avoid the
automatism of reading color words and apply our attention
to the ink color, naming the colors instead of reading the
color words (Arsalidou, Pascual-Leone, Morris, Johnson,
& Taylor, 2013). The Stroop task is well known as a measure
of inhibition (see MacLeod, 1991, for a review) which is
needed because reading is automatic and literate people
must inhibit reading in order to attend and respond to the
incongruent ink color. Indeed, in order to focus on relevant
schemes in misleading situations, we must actively inhibit
perceptually salient or automatized distractors, whether
the distractors are irrelevant features (e.g., surrounding
drawing lines in the embedded figures test) or irrelevant
actions (e.g., automatism of reading color words in the
Stroop task).

Moreover, competing executive plans can also create
misleading situations. This is often evident when we try to
multitask and do many things at once. Dual-task paradigms
(see Daneman & Carpenter, 1980; Engle, 2001) were
designed to do just that. During dual tasks an individual is
asked to perform two tasks simultaneously, such as reading
sentences and keeping track of numbers. Interference
between goals from the two tasks produces a misleading
executive context (Cowan & Morey, 2007).
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In contrast to misleading situations, facilitating
situations contain mainly task-relevant schemes that meet
the needs for solving the task (Pascual-Leone & Johnson,
1991, 2005, 2011). A facilitating situation occurs when
no distractors are present or when their correction is
overlearned. For instance, pro-saccade tasks may be viewed
as a typical facilitating situation used in experiments.
During pro-saccade tasks, participants are asked to make
an eye movement (i. e., saccade) in the direction of a salient
visual target. Contrarily, in anti-saccade tasks partic-
ipants are asked fo refrain from making an eye-movement
towards a visual cue (a strong tendency driven by an
automatic/prewired orienting reflex) and instead to make
intentional eye-movements in the opposite direction
(i.e., when a visual cue appears on the right, partic-
ipants must look to the left; Hallett, 1978). The latter
situation contains a strong misleading component (the
automatic tendency to look at the cue), which must be
intentionally suppressed/inhibited. Indeed, meta-analyses
of neuroimaging data show, in addition to activity in frontal
eye-fields, how parietal cortices (S-operator in terms of
the TCO) are responsible for saccades (Jamadar, Fielding,
& Egan, 2013). In contrast, anti-saccades additionally
engage prefrontal cortices — a brain region linked to
executive schemes that control attentional activation and
inhibition — associated with intentional-effortful cognitive
control (the E-, M-, and I-operators in our theory).

The TCO, a general theory of cognitive development
can be useful to psychologists, neuroscientists, and
educators. Some suggest that frameworks that explicate
complex cognition can provide useful suggestions for
computational models and algorithm design (Schmid
et al., 2011). Let us briefly comment: TCO is a model
with specific mental regulations (hidden operators) and
general regulations used by everyone in their working
mind, including computer task designers, programmers
and users when programming a task solution or using
these models. Our methods might not help in finding
the best program for a given task strategy, but given one
such strategy they could estimate the mental difficulty of
inventing (by a designer programmer) or comprehending
(by a program user) the task strategy of given programs.
The TCO methods could also provide heuristic ideas
about how to design (or teach) one program strategy,
given a certain task. Our constructs of misleading and
facilitating situations, with their theoretical explanations,
might provide ways for developing algorithmic model
classifiers of effective complexity in programs (from both
perspectives — programming and using the programs).
Furthermore, the capacity limits posed in our theory
by mental attention (and particularly the M-operator)
can help to evaluate difficulty for users of the computer
programs as models and in implementations.

Complex psychological phenomena, such as recursive
thinking (e. g., van den Bos, Rooij, Sumter, & Westenberg,
2016) may also benefit from a TCO interpretation.
Recursive thinking is a complex human activity related
to language, math, problem solving, social cognition,
theory of mind, etc. Any complex temporal process
may need recursion for its learning or modeling. The
ability to consider mental states of others and to evaluate
multiple perspectives improves throughout childhood and

adolescence (e. g., van den Bos et al., 2016; Im-Bolter et al.,
2016). Van den Bos et al. (2016) showed that performance
on recursive thinking tasks increases with age; verbal
abilities only partially explain this improvement, because
the flow of non-verbal mentation (time-constrained
mind working) is also involved. A similar conclusion was
reached by Im-Bolter et al. (2016) who reveal that “theory
of mind” psycho-social reasoning depends greatly on the
maturity level of the M- and I- operators formulated by the
TCO perspective.

Recall that facilitation and misleadingness occur in
a dynamically-graded continuum (i.e., a situation can be
more facilitating or more misleading), which considerably
changes the organismic operators needed to solve the task.
Indeed, all things equal, successful completion of misleading
tasks demands much more E-, M-, and I-capacity than
facilitating tasks. How then to determine whether a task
is misleading or facilitating? To identify these features and
processes, we need to do a mental-process (metasubjective)
task analysis.

Metasubjective Task Analysis (MTA)

This is a theory-guided, rationally-based approach used to
estimate the M-demand of a task. As mentioned, it is called
metasubjective because it attempts to describe task-solution
processes “from within”; that is, from the perspective of
the person’s processes themselves. The theory of construc-
tive operators provides constructs and tools to break down
a task to its basic process components (schemes and organ-
ismic functions; i.e., operators and principles) that influ-
ence the task’s E-, M-, I-, and other demands (Pascual-Leone
& Johnson, 1991, 2005, 2011, in press). In other words, this
analysis can be used to identify an appropriate strategy for
the task, and to model operative schemes (including their
parameters), figurative schemes, and corresponding opera-
tors likely to intervene in the solving process. This method
is particularly valuable when designing new measures for
estimating/assessing individuals’ performance capabilities,
such as in children and in clinical populations. For instance,
to know that a symbolic-processing task requires effortful
coordination of one operative and three figurative schemes
leads us to expect the symbolic M-demand of this task to
be at most four units (if there is no other complicating, dis-
tracting, or misleading factors). In making the prediction,
we can then anticipate that this task would be easily acces-
sible to ordinary adults, whose functional (i.e., commonly
used) M-capacity tends to be 4 or 5, but whose structural
(maximal) M-reserve is 7 units (Pascual-Leone, 1970, 2012,
2019; Pascual-Leone & Johnson, 2005, 2011). In contrast,
children younger than nine years old can be expected to
have difficulty in successfully solving such a task, unless
facilitating factors exist, due to experience or situational
characteristics.

We illustrate this MTA with a developmental task,
the Color Matching Task (CMT; Arsalidou et al., 2010).
We focus here on the Clown version. In this task partic-
ipants see, one by one, a series of items (always a clown);
for each one, they must indicate whether relevant features
(i.e., colors) of the current item match those of the
immediately preceding item. In other words, participants

The Russian Journal of Cognitive Science

Vol. 6, Issue 2, June 2019

www.cogjournal.org

51


http://www.cogjournal.org/

Marie Arsalidou et al.

The Constructive Operators of the Working Mind

71 ECMT-a
B Theoretical
6 ECMT-b

Mean Mental-Attentional Capacity Score
N
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Age, years

15-16 18+

Figure 3. Empirical average of mental-attentional capacity
scores from Clown version of CMT. The black column
exhibits theoretically predicted values for M-capacity for each
developmental level (Pascual-Leone, 1970). Empirical scores
were reported in two different studies, CMT-a (Arsalidou et al.,
2010) and CMT-b (Powell et al., 2014).

respond to whether the relevant set of colors is the same or
different in contiguous items. The colors blue and green
are always irrelevant, and relevant colors vary in number
from one to six, depending on the item’s difficulty level.
Therefore, we have one operation (the operative scheme
to scan and identify) that is applied to the relevant colors
(figurative schemes) that range across items from one
to six. In addition to irrelevant colors, participants need
to ignore color location, as well as the face of the clown
and the integral compound figure of the clown itself with
its body parts (i.e., gloves, buttons, collar, etc.). These
distracting/misleading factors are critical to estimate the
task’s M-demand, because misleading schemes (or features)
force participants to adopt bypassing (error-avoiding)
strategies that usually involve a higher number of relevant
schemes — a higher M-demand. In the present task, to
Scan-Identify-Match the sets of colors becomes more
complex: an additional scheme is required to effortfully
extract, at every turn, one relevant target color from the
clown’s current item (its total set of color features, some
of which are misleading or irrelevant) to be matched with
the previous item’s set of n (relevant) criterion colors. If we
want to quantify the M-demand for an item with » relevant
colors, the estimate should be n+2 operative schemes,
where 2 stands for the Scan-Identify-Match operative
plus the scheme for extracting new target-colors from the
clown figure in the current item in question. For instance,
a task with two relevant colors will have an M-demand
of four units. Since we know that children of 9-10 years
have a symbol-processing M-capacity of four (see Table 2),
they should be able to pass this level of task difficulty, but
younger children should fail. Children are assigned an
M-capacity score corresponding to the M-demand of the
highest item level they can pass reliably.

As illustrated in Figure 3, data from two empirical
cross-sectional studies exhibit close correspondence
between children’s obtained CMT M-scores and the
predicted theoretical M-capacity based on age, over the
whole developmental range (Arsalidou et al., 2010; Powell
et al., 2014; see Figure 3). These empirical results (along

with many different results across age-group samples and
across tasks — some were referenced above) offer strong
construct validity to this constructivist-developmental
modeling which was first proposed over forty years ago
(Pascual-Leone, 1970; Pascual-Leone & Baillargeon, 1994;
Pascual-Leone & Johnson, 2005, 2011). The similarity of
the obtained quantitative scores across types of tasks and
across age-group samples speaks to the developmental
reliability and construct validity of this M-measurement
method (a method that is remarkably culture cair; Arsalidou
& Im-Bolter, 2016; Miller, Pascual-Leone, Campbell,
& Juckes, 1989; Miller, Pascual-Leone, & Andrew, 1992;
Pascual-Leone et al., 2000).

Conclusion

We have summarized very briefly the fundamental con-
structs, models, and quantitative predictions of the
Theory of Constructive Operators and given experi-
mental and everyday examples as simple illustrations.
Originally inspired by the work of Piaget and by Goldstein’s
(2000/1934) and Lurias neuropsychology (among oth-
ers), our distinct contribution has been to clarify, by way
of constructivist developmental research, the intertwining
of Luria’s modes of processing — his Unit 1 for regulating
tone and the waking and mental states of arousal, vigilance,
and attentional inhibition with his Unit 3 for program-
ming, regulating, and verification of activity (operative
and executive processes). We clarified their intertwining
by explicating concepts, in particular schemes and hidden
operators, with a focus on mental attention. Mental atten-
tion was formulated (but not causally explained) by Wil-
liam James and Luria as voluntary/intellectual attention,
which we have quantified via developmental complexity
analysis of many age-group samples. We have also intimated
how, in some sense, mental-attention relates to conscious-
ness and intelligence.

We highlight three other critical benefits that this

theory offers.
First, a distinction is made, and the coordination
predicated,  between  (hidden) organismic  operators

(specific regulations fully interpretable within the brain’s
functional dynamics or regulatory processes — an issue
beyond the paper’s scope) and the information-bearing
schemes (information carriers, brain cell assemblies and
information networks). Notice that the content-free and
specific-regulation function of the hidden operators allow
us to apply this modeling to explain context-sensitive
functioning of schemes in many distinct content domains.
This is critical, because mental-attention is a cognitive
resource implicated in all sorts of problem-solving across
domains and across age groups (see Arsalidou & Im-Bolter,
2016; Onwumere & Reid, 2008, for reviews).

Second, there are now well-established quanti-
tative predictions (first introduced by Pascual-Leone in
1970) about the mental-attentional capacity characteristic
of Piagetian and neoPiagetian developmental stages.
This permits, via metasubjective analysis, quantitative
performance predictions across many tasks, for children of
different ages. These expectations have been and can be
tested developmentally.
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Third, a methodology now exists for identifying
a-priori the effective developmental complexity, or mental
(M-) demand, of most cognitive tasks or items; this allows
for rigorous age-appropriate performance predictions.
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Annotanus. CyljecTByeT MHOXXECTBO TEOPMIl, IpefIaralomnx oObsCHEHNEe MeXaHN3MOB ITO3HABATENbHBIX IIPOLIECCOB
y B3pocibix. HeckonbKO MeHblllee 4MCIO TeOpPHIt IPU3BAHbI OOBSICHUTD, KaK 9TH KOTHUTMBHBIE MEXaHU3MbI M3MEHSIOTCS
B XOfj¢ Pa3BUTISA, 1 JIAIIb HEMHOTME HAIIPAB/IEHBI Ha TO, YTOOBI COOTHECTY MEeXaHM3MBbI KOTHUTUBHOTO Pa3BUTHA C pabo-
TO11 Mo3ra. OFHOI 3 TAKUX TOPUil SIB/ISIETCS TEOPUsSI KOHCTPYKTUBHBIX OLEPaTOpOB. B naHHOM 0630pe MBI paccMaTpuBaeM
OCHOBHBIE TIONIOKEHNUA ITOV TEOPUM, a TAKXKE €€ BO3MOXXHOCTH IO IMOCTPOEHNUIO KONMMYECTBEHHbBIX IIPENCKa3aHuil OTHO-
CUTENIBHO PasBUTHsI 6a30BBIX KOTHUTUBHBIX CIIOCOOHOCTeI! Ha IMpuMepe eMKOCTY MEHTaJIbHOTO BHMMaHMs. B gacTHOCTH,
MOfie/Ib 9HIOT€HHOTO MEHTA/IbHOTO BHUMAHMS OMMCBIBAET OOLINIT KOTHUTUBHBIL PECYPC, eMKOCTh KOTOPOTO BO3pAcTaeT
Ha TIIPOTsDKEHUN [AETCTBA U IOAPOCTKOBOTrO MEPUOA U MPeACTaBiseT co6oit GyHAaMeHTaIbHBII (PAKTOP, KOTOPBIIT BHOCUT
BKJIaJ] B MH/[VBMAYa/IbHbIE PA3INYNs B TO3HABATEIBHBIX CIIOCOOHOCTAX. EMKOCTD MEHTA/IbHOTO BHUMAHIS YBEINIMBAETCS
0 Mepe PasBUTHUA IPePOHTAIBHBIX 00/IACTell TOTTOBHOTO MO3Tra. MbI IpyBefeM [IpUMepbI MCIIONTb30BAHMS METOAA MeTa-
CyOBEKTHOTO aHA/IN3a 3a/ja4Ml — COBPEMEHHOTO METOJiA [i/Is OLIeHKI TPeGOBAHMIT 3a/ja4M K eMKOCTI MEHTA/IbHOTO BHUMA-
HuA. B 11e710M Teopusa KOHCTPYKTMBHBIX OIIEPATOPOB, B TOM YMCTIE IIPENCTAB/IEH) O COOTHOIIEHNY OIIEPAaTOPOB C Helipoa-
HATOMUYECKVMU CTPYKTYPaMI, a TAKXKe OCHOBAHHBIE HA TOI TEOPUHU U3MEPUTEIbHbIE METOMBI M METOJ METacyObeKTHOTO
aHa/M3a 3a/a4yu OyIyT ITO/Ie3HbI /IS ICUXOJ/IOTOB, @ TAK)Ke CIIEL[MA/INCTOB B 06/1acT 06pasoBaHus U HEPOHAYKIL, MHTEpe-
CYIOIMX Pa3IMYHBIMMU aCIIEKTaMV KOTHUTUBHOTO Pa3BUTHA.
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KoHCTpyKTVBHBIE ONepaTopbl B paboTe No3HaHWs

BBenenne

K HacTosImeMy MOMEHTY IIPEefITTOKeHO MHOXXECTBO TeOPMit
17151 06'bACHEHNUS MEXaHNM3MOB, CTOSIINX 32 QYHKIMOHMPO-
BaHVMEM KOTHUTMBHBIX IIPOLIECCOB ¥ MHTE/IEKTA YeTloBeKa
(cm., Hanpumep, Ackerman, 1996; Anderson et al., 1998;
Dasetal., 1975). B ocHOBY MHOTUX MOfje/Ielt B ZaHHOIT 06/1a-
CTU TIOJIOKEHO ToHATHE paboueit mamstu (Baddeley, 2000;
Cowan, 2005; Ericsson, Kintsch, 1995), koTopoe omycbiBa-
eT CUCTeMy IIPOLIeCCOB, NO3BOJIAKIINX BPeMEHHO COXpa-
HATb U 06pabaTbiBaTh MHGPOPMALNMIO B XOfje FOCTVKEHMS
1e/Iell TI03HABATENbHOM aKTUBHOCTU. ABTOPBI GOJBIINH-
CTBa TaKMX MOJIE/IEN COTTIACHBI MEX]y co60i1 B TOM, 4TO
pabodasi maMsATh MMeeT OTPAHNYEHHYI0 eMKOCTb, OfHAKO
JINIIb HEMHOTME U3 HUX MPENIaraioT oObsACHEHNe MeXa-
HM3Ma IOJOOHBIX OTpaHMYEHMIL. B Ile0M OrpaHUYeHMs
KOTHUTHUBHBIX IIPOLIECCOB IOMYYAOT HojIee yrauHoe 06b-
sICHEHME B TEOPUSX, paCCMAaTPMUBAIOIMX IIO3HAHME Yepes3
IPU3MY €r0 pasBUTUA M AHAIM3UPYIOIIUX POCT KOTHU-
TUBHBIX BO3MOXXHOCTeII U YC/IO>KHEHNUe JOCTYIHBIX 3a7ad
B 3aBYICUMOCTY OT BO3pacTa (cM., Hanpumep, Case, 1992;
Demetriou, Spanoudis, 2018; Halford et al., 1998; Hal-
ford et al., 2007; Pascual-Leone, 1970). B ganHoi1 cTaTtbe
MBI OCTAHOBUMCSI Ha OUANIEKMUKO-KOHCIMPYKMUBUCINCKOT
(Pascual-Leone, 1987, 2014; Pascual-Leone, Johnson, 2005)
o6ueti meopuu KOeHUMUBHO20 PA3BUMUL — TEOPUN KOH-
crpyktuBHBIX omnepartopoB (TKO) — m paccmoTpum ee
IpeNMyIecTBa B IPeACKa3aHNN 1 OOBSCHEHNN YCIIELTHO-
CTM B peLIeHNUN TeX VUIY MHBIX KOTHUTUBHBIX 3a/jad.

Teopysi KOHCTPYKTMBHBIX OIIepaTOPOB 3apOAV/Iach
B 1960-x rT., 1 mepBas IOCBsAIjEHHAs el MyOaMKauys
IpefcTaBysAia co60l MaTeMaTHYeCKYI0 MOZEIb, TO3BOJLIA-
IOLIYI0 IPefiCKAa3bIBaTh Pas3InumA MEXHY CTafiuAMU pas-
Butusa nHrewiekta B teopun JK. ITnaxke (Pascual-Leone,
1970). B coBpeMeHHOM BHfe TeOpUs KOHCTPYKTMBHBIX
OIIepaTOPOB NOCBsLIEeHA ONMMCAHNIO KOTHUTYBHOTO Pa3By-
TUSA B 11€7IOM M OCHOBaHa Ha MOJIe/M PeIIeHNs] PasTNIHbIX
KOTHUTUBHBIX 3ama4 (Arsalidou et al., 2010; Pascual-Leone,
1970, 1995, 1996, 2014; Pascual-Leone, Johnson, 2011;
Pascual-Leone et al., 2015). Ha Hee oxa3anu BIUsAHME KaK
KOHCTPYKTMBUCTCKaA Teopus passurus JK. IImaxe, Tak
U KyabTypHO-ucropmdeckuii mopxop JI. C. Beirorcko-
ro u A.P. Jlypun (Pascual-Leone, 1987, 1995, 1996, 2012,
2014; cm. taxoke Miller, 2011), a Tak)Ke JaHHBIE HEMPOTICH-
XOJIOTMU ¥ HeHPOHAYK! B IenoM. LleHTpanbHbIM i Te-
OpyM KOHCTPYKTUBHBIX OIIEpaTOPOB AB/IAETCA IOHATHUE
MEHTa/IbHOTO BHMMaHM. [laHHOE ITOHATE CBA3aHO C Iep-
BBIM U TPeTbUM 6/10KaMyt QYHKI[MOHATBHOI CUCTEMBI MO3-
ra B Mogierin A.P. JIypun (1973), a MeHHO ¢ perynAnueit
aKTMBAaIMM MO3Ta ¥ C IPOrPaMMMPOBaHIeEM, pery/aLuei
U KOHTPOJIEM CIO>KHBIX GOpM JieATeTbHOCTH. KOHCTPYKT
«MEHTA/IbHOE/9H[JOTEHHOEe ~BHUMaHUe» ObUI  IPeMIo-
eH B pycre obbeguuenus u passutus ugeit JK. Inaxe
n A.P.Jlypum; oH paccMaTpuBaeTcad KaK pecypc Mosra
C OrpaHMYEHHOI eMKOCTbIO, KOTOPBII I03BOJIsIET 00BsC-
HUTb M3MEHEHMs, IIPOUCXOIE B XO/le CO3PEBaHNs pa-
6oueit mamaru (Pascual-Leone, 2000, 2019; Arsalidou
et al., 2010).

Omnmpasich Ha CyulecTByIoliue AAaHHBIE B 06/1acTU
KOTHUTVMBHOTO Ppa3BUTHUA (HEONMaXKETMAHCKUIT IIOfIXO[)
U B 06/1aCTU HEIPOHAYKY, MOXKHO YBUMETh, YTO HECIIEIV-
dudeckas akTUBALMs U ABTOMATUYECKOE BHUMaHMe (1Iep-

BBIII (PYHKIIMOHA/IbHBIN 6710K B Mofenu A. P. Jlypuu) tecHo
B3aUIMOJIe/ICTBYIOT C MHTE/UIEKTyaIbHBIM/IIPOM3BOIbHDIM/
MEHTJIbHBIM (M/IM 9HIOTEHHBIM) BHUMaHMeEM, HO B TO Xe
BpeMsI XOpOILIO OT/IMYMMBI OT Hero. MeHTa/lbHOe BHUMa-
HIUe ABJIACTCA HeABHBIM CIeIM(PUIeCKMM PeTy/LATOPHBIM/
PECYPCHBIM OIIEPAaTOPOM, KOTOPBIII pealn3oBaH B MO3-
re yepes BINMsHME NpePOHTANBHON KOpbI (BO3OyXHa-
Iolllee WIM TOPMO3slliee), OCYIIeCTB/AeMoe O1aromaps
CBSI3AM TPepPOHTATBHONM KOpPBI U (a3aJbHBIX TaHIINEB
C TaJIaMyCOM Y pery/mpyeMoe ¢ IOMOIIBIO CIIeIpUIecKnx
HEIPOHHBIX CeTeil, PabOTAOINX Ha MeJIEHHBIX Heilpo-
TPAaHCMUTTEpaX (B YaCTHOCTHU, TOPaMIHIPIUIECKNX). MBI
CYMTaeM, YTO IHJOT€HHOe BHMMaHNE CBSI3aHO C TPETbUM
(byHKIMOHANIBHBIM 6710KOM Mo3ra B Mozeru A. P. Jlypumn.

EMKOCTP MEHTAIbHOTO BHUMAaHMUs PacCYUTHIBAET-
Cs1 KaK KOMMYECTBO 3IEMEHTOB, KOTOPBIE YeTIOBEK MOJKET
yHep>KuBath 6 yme 6e3 OIOpHI Ha HAOTIOLAEMYI0 CUTya-
U0 (TO €CTh C KOTOPBIMU OH paboTaeT ¢ HambOIbILIel
ymcmeeHHoti yenmpayueii). C TOUKYM 3peHM OpraHN3Ma
B KauecTBe TaKMX 3JIEMEHTOB BBICTYIIAIOT cxemMbl — Heli-
POHHBIE CeTH, TO3BOJIAIOIYE XPAaHUTb MH(OPMAIIVIO 1 MC-
II0/Ib30BATh €€ MY pellleHN! pa3InMyHbIX 3afad. [ToMmumo
cxem (OIIEpPaTOPOB, BEIPaOOTAHHBIX B XOJie¢ MHAUBU/YaIb-
HOTO Pa3BUTHA), B TeOPUM KOHCTPYKTUBHBIX OIIEPaTOpPOB
BBITEIIAIOTCS CKpblthble (HELOCTYIIHBIE /11 OCO3HAHMA) CH-
CTeMHBIe' onepamopui, TakMe Kak, HallpuMep, MeHTa/IbHOe
BHMMaHMe (TO eCTb He 3aBUCSIIME OT COflepXKaHMsI, HO CBSI-
3aHHBIE C 0COOEHHOCTAMY (PYHKLMOHMPOBAHNS MO3Ta IIpa-
BIJIA U TIPOLIEAYPBI) U OpTaHUSYIOLe npuHyunot (00IIue
npaBuia; Pascual-Leone, 1969, 1970, 1995; Pascual-Leone,
Johnson, 1991, 2005, 2011; cM. pucynok 1). OmepaTopsr
ABJIAIOTCA YHUBEPCAIbHBIMM, He3aBYICUMBIMU OT COflepoKa-
HIIsI PEryIATOPHBIMY MEXaHU3MaMM, KOTOPbIe MOTYT OBITH
MIPYMEHEHBI K CXeMaM, OTHOCAIIMMCS K T060i1 067acTn,
U OCYLIECTBIIAIOT MOHUTOPYHT UCTIONIb30BAHMA 9THUX CXeM
IIOCPEeICTBOM CIIeLIMA/IbHBIX CXeM YIIPaB/IAIIEro KOHTPO-
1. C ICUXOIOTMYECKOI TOYKY 3PEeHNA CXeMbI BLICTYIAIOT
KaK aBTOMAaTMYeCKM aKTUBUPYIOLIMeCA eIVHUIBI XpaHe-
HYs1 MHGOPMALIUK U MOTYT OBITH pasfe/eHbl Ha TPU KJIac-
ca: yIpaB/LAIOIIVe, OIepalioHaNIbHble 1 (UTYpaTUBHBIE
(pucyHoK 1).

ITpennoxennstit B pamkax TKO npuniun ns6errou-
HOCTY MCXOHO BKJIIOUEHHBIX B pellleHMe 3a/jaull CXeM
(MNPC; schematic overdetermination of performance
principle; Pascual-Leone, Johnson, 1991, 1999, 2005, 2011)
OTIMCBIBAET pacIpOCTpaHeHNe aKTUBaLyy B Mosre. OH Mo-
JKET pacCMaTpMBATHCA Kak 00001eH1e Ha QYHKI[MOHNPO-
BaHIE BCETO MO3Ta MPUHUUNA 00uee0 KOHEUHO20 Nymu?,
copmynuposannoro Y. Illeppuurronom (Sherrington,
1906; McFarland, Sibly, 1975) mns ommucaHust akTUBaLum
MOTOpHBIX HelipoHoB. Ilpmunun WMPC ompenenser,
KaKue CXeMbl B JIaHHOJ CUTyalluy BHECYT CBOM BKJIaj
B peurenne 3agaun. OH MpeAIoaraer, 4To pelreHue 1o6oit
TeKyllell 3a/jaull ABJIACTCA IPORXYKTOM 6CeX COBMEeCUMbIX
cxem, AKMUBUPOBAHHLIX U pPeanu3yemvix 6 OaHHbLi
MOMeHM, ¥ YTO KOMNYEeCTBO ISTUX CXeM IIpeBbIIIaeT
HeobOXomMMOe It pelneHus 3amadu  (M30BITOYHOCTD).

! Aurn organismic — tepmus teopun JK. IInaxe, yKasbIBaroIuit

Ha CHCTEMHBII XapaKTep HPOIIeCCOB NMCUXNYECKOTO PasBUTHA U UX CBA3b
C IporieccaMit afialTalmy 610I0rMYecKoro oprannsma. — Ilpumed. peo.
2 B nureparype TaxKe 0603HaYA€TCS KAK «IIPUHIIUI KOHBEPreHINN
BO30Y>KIeHUs» U «BopoHKa llleppunrrona». — IIpumew. peo.
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ITo-Bupumomy, IlleppMHITOH Bce e paccMaTpMBa
BO3MOXHOCTb 00OOI[eHNsT IPUHI[UIA KOHBEPTeHINN Ha
(bYHKIMOHVPOBaHIEe BCell HEPBHOI CUCTEMBI, IIOCKOTIBKY
OH IuIueT: «B TOM, 4TO Kacaercs ,IICUXMIECKOTO", MHTe-
rpalus IMPOLECCOB B HEPBHOI CHCTeMe He IPOMCXOAMT
IIOCPEZICTBOM MX I[€HTPAIM30BAHHOTO CXOXKIEHNUA K OfI-
HOII ,,elMCKONaIbHOI KieTke “®. Hamportus, oHa Bbipaba-
TBIBAETCS IOCPEICTBOM [IeMOKPATUM MUUIMOHOB KIE€TOK»*
(Sherrington, 1940, p. 277).

IMpumenntensio k MMPC Bce akTUBMpOBaHHbIE
Y COOTBETCTBYIOLIME TaHHOMY C/Iy4al0 CXeMBbI (B CUITY KX
CIIOCOOHOCTI K aBTOMATIYECKOMY 3aIyCKY, WV (PYHKIUN
accummianyy 1o IInaxke) oZHOBpeMeHHO NPUMEHAIOTCA
I MOCTIDKEHUA pesynbTaTa. HecooTBeTcTBymomue Apyr
APYTY CXeMBI KOHKYPUPYIOT MEXAY c0601t, 11 y>ke Hanboee
aKTMBMPOBaHHbIE JICIIONb3YIOTCSA A peLIeHNA 3afaun,
IPYTUe 5Xe — TOPMO3ATCA ¥ He MOTYT ObITD MCIIONb30BaHbI
B TaTIbHENIIEM.

B Oesopuenmupyrouwux cumyayusix, KOrga aKTUBU-
pyeTcs 60JIbIIOe YNCIO He COOTBETCTBYIOMIMX LieIM CXeM,
SH/IOTEHHOE MEHTA/IbHOEe BHUMaHMe, KaK OHO IIOHMMAeT-
ca B TKO, MoxxeT paccMaTpuBaTbCA KaK MHTE/UIEKTYaIb-
HOe/TIPOM3BO/IbHOE BHUMAHUE: ILITHO CBeTa» paboraro-
II€TO CO3HAHM A, KOTOPOE CO3JaeTCsI MOCPefICTBOM aKTHBa-
I[MY COOTBETCTBYIOIIMX 3a/jaue B3aMO/IEIICTBYIOLINX YHI-
BepPCAIbHBIX HEMPOHHBIX CUCTeM (CKPBITBIX OIlepaToOpOB),
JIOKa/IbHBIX MH(GOPMALMOHHBIX IIPOLIECCOB (CXeM — Ipef-
METHO-CIIe{U(pUIECKUX OMEPATOPOB) 1 OOIIUX IPABII UX
perysiuyy (IPUHIMIIOB, pabOTAIOIMX HA YPOBHE Opra-
HusMa). [TomoOHbI IMHAMMYECKUII CUHTE3 JaeT Hadajo
MBIC/IAM U IeICTBUAM BHYTPU CUCTEMBI MEHTa/TbHOTO BHM-
MaHIA C €€ OTPAaHMYEHHON €MKOCTBIO M CUMBOINYECKON
opraHmsanyeil. B Tak HasbIBaeMbIX HANPABAAIOULUX CU-
myayusx TpoCTas aKTUBALUA BCEX CXeM JIETKO IIPUBOJUT
K TOCTVDKEHUIO 1Ie/IM, HO B Ie30PMEeHTUPYIOIINX CUTYaIlN-
AX pecypc MEeHTa/JbHOTO BHUMAHUS HEOOXOAUM M/Is IOf-
Tep>KaHuA IMpMOPUTETA PeleBaHTHBIX 3ajilade CXeM U JI0-
CTU)KEHMs JKe/TaeMOTo pe3ynbTaTa. EMKOCTb MeHTa/lbHO-
rO BHUMAHUS YBeIMINMBAETCS C BO3PACTOM U MOXKET OBITH
KOJIMYECTBEHHO OlLleHEeHa C MTOMOIIbIO 3ajlay, OCHOBAHHBIX
Ha fesopueHTHpyomux curyauusax (Pascual-Leone, 1970;
Pascual-Leone, Johnson, 2011).

B kauecTBe MeTOmVKM, MO3BOJIAIONIEN OI€HMBATH
U IpeAcKasblBaTb YPOBEHb TPeOOBAHMII K KOTHUTMBHOI
06paboTKe CO CTOPOHBI CUTYALMM WIM 3afaqi, UCIIOJIb-
3yetcst memacybvexmuuiti ananu3 3adauu (metasubjective
task analysis; Arsalidou et al, 2010; Pascual-Leone,
Johnson, 1991, 2005, 2011). [TaHHBII MeTOJ, aHaIN-
3a HasBaH B paMkax Teopunu TKO memacybvexmnuvim (ot
rped. PETd- — MEXTY, II0CIIe, 4epes), HOCKOIbKY B IIpoIlec-
ce ero peamMsalluM MCCIEfOBaTeNb pacCMaTpUBaeT KOH-
KPETHYIO 3afilady KakK Obl C TOUKM 3PEHUs MCUXUIECKUX
IPOLeCCOB pelatoliero ee cyobekra (Pascual-Leone, 2013;

3 EmnckonanbHas KneTka (KreTka-uepapx, aur. pontifical cell) —
TepMIH, IpeoKeHHblii Y. [kelimcom B « [ [pMHIUITAX ICMXOTOTHI»
(James, 1890) mns 0603HaYeHNs IPEACTAB/IEHNS O MO3TOBOIT Opra-
HM3aLMM CO3HAHMA, K KOTOPOMY OTCBITAeT UMTATeNA B CBOel paboTe

Y. leppunrron. EmnckonanbHasd KaeTKa — 3TO ITMIOTETUYECKII Hel-
POH, KOTOPBIIT CTOUT BO IIaBe MepapXuyl HEPBHBIX K/IETOK ¥ eIMHCTBEH-
HBIil CPeIV HUX CBA3aH C CO3HaHMeM. — [Ipumed. ped.

4 Anrn: “Where it is a question of ‘mind’ the nervous system does not
integrate itself by centralization upon one pontificial cell. Rather it elabo-
rates a million-fold democracy whose each unit is a cell”

Pascual-Leone, Johnson, 2017). JlaHHas TeXHMKa Olie-
HMBaeT TpeOOBaHMA K KOTHUTUBHOI 06paboTke co cro-
POHBI 3a7a4y; OHA OMMPAETCS Ha NOMYLIeHNEe O HATUIUN
y CyObeKTa, IbITAIOLIETOCs PEIINTh 3a/jady, ONpeeeHHO-
TO perepTyapa cXeM U HelIPOHHBIX PecypcoB (OIepaTopoB
Y IpUHINIIOB QYHKIMOHNPOBaHNA). [lanee Mbl TeTa/lIbHO
06CyHI/IM MOJEe/NMb MEHTA/IbHOTO BHUMAaHMA VI ME€TOJ, aHAJIN -
3a 3ajIauyl HAPSAY C OIlepaTOpaMM, CXeMaMyl U IPMHIINIIA-
MI, JIEKAIIMMU B OCHOBE MOJIEIN.

Oneparopsl, cxeMbl
n npuHuyn UMPC B Teopun
KOHCTPYKTUBHBIX OIIEPAaTOPOB

Omneparopsl

Onepamopvi  HpeACTaB/ISIIOT €060 COfepKaTeNnbHO-
Hecreruduieckne pecypcbl «060pyLOBaHUSI» MO3Ia, TO
€CTb aHAaTOMMYECKNEe u" CprKTypHO-(byHKI_U/IOHaHI)HbIe
OTpaHUYEHNs, 3aflalolIe cheyupudecKkue Npasuna; mpu
Ha/In4ymnm onpeneneHHbe peI‘y}IHTOprIX BO3MOXXHOCTEN
3TN HpaBI/UIa MOFyT 6bITb JICIIO/ZIb3OBAaHbI CY6’I)€KTOM O
OpraHMU3aIMU PEeCYyPCOB B XOAe AUHAMMIYECKOTO CHHTe3a
IeATENbHOCTM B COOTBETCTBUM C €r0 HaMepeHUSIMMU
(Pascual-Leone, 1970; Pascual-Leone, Johnson, 1991, 2005,
2011). Takum obpasom, TKO mnpemmaraer nabop ore-
patopoB (Tabmuuma 1), COOTBETCTBYIOIINMX KOHKPETHBIM
HpaBI/UIaM, O6'b}ICHﬂIOH.U/[M TaKOM CUHTE3 ¥ BO3HUKHOBE-
HIe HOBOJIl HEeSITeIbHOCTH. DT ONEePaTOPBl MOTYT OBITH
HO/IHOCTBIO TIPOMHTEPIIPETUPOBAHbl B TepMUHAX (YHK-
I.U/IOHa}IbHOf;I OVMHAMUKIN WIN perHHTOPHbIX HPOHCCCOB
mosra (Pascual-Leone, Johnson, 2005; Arsalidou, Pascual-
Leone, 2016). VicknodeHne 1060ro 13 OIEPATOPOB FOJDK-
HO HpI/IBOHI/[TI) K BaMeTHOMY KOI‘HI/ITI/IBHOMY ,He(bI/ILH/ITy.

CXeMbl

CXembl

| CXeMbl

LC S T

PucyHok 1. YnpolleHHas cxema Teopun KOHCTPYKTUBHbIX
onepartopos. OnepaTtopbl U306pakeHbl 3eneHbIM: A = affec-

tive (acpchekTuBHbIN), E = executive (ynpaBnsiioLLmii KOHTPOIb),

M = mental attention (MeHTanbHoe BHUMaHKe), | = inhibition
(otTopmarkusaHue), F = field factor (none BHyTpeHHero nnawa),
LM = learning using mental attention (Hay4eHve c ucnonb3sosa-
HMEeM MeHTanbHOro BHUMaHwus), LC = learning using content (Hay-
YeHVe NOrMYECKUM CTPYKTYpaM Yepes n3yyeHne KOHKPETHOro
maTtepuana), S = spatial (npocTpaHcTBeHHbIN), T = temporal (Bpe-
MEHHOM); CXeMbl N306paXkeHbl CUHVM; MPUHLMN N36bITOYHOCTH
MNCXOQHO BKIIOYEHHbIX B pelueHune 3apadn cxem (MUPC) nsobpa-
>XEH KpacHOW cTpenkoi. Ha3saHus 1 onpegeneHns onepaTtopos
npvBegdeHbl B Tabnuue 1
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ITocKO/MIBKY CHMCTeMHBIEe OIEepaTOpBl COfEep>KaTelbHO He-
crier{uUIHBL, UX IPYMeHeHIe CYOBEKTOM (a TaKXKe Teope-
TUYeCKask MHTEPIpeTalysi) He OrPaHNYeHbl KOHKPETHBIM
MaTepuaoM WIN CUTYalUAMY, OTHOCAMIMMUCA K KOH-
KpeTHOII peMeTHOI cepe. B aTOM 3aKmouaeTcs sHauM-
TeJIbHOE IIPEMMYIIeCTBO NAHHON Teopuu Iepef LpyruMu
(mampumep, Teopueit paboueit mamsaTu A. Bapmeny; Bad-
deley, 2000).

B pamkax TKO Bups! onepatopoB 0ObIMHO KOAMPY-
10TCs1 a66peBuaTypoit o6o3HadeHnIt 061elt PyHKIMHM, KO-
TOPYIO OHM IIPeACTaB/IAT (cM. HanpuMep, Pascual-Leone,
Johnson, 1991, 2005, 2011). B ta6bnuie 1 mpepgcraBneHbI
K/TI0YeBbIe OIIePATOPDL, X PYHKIVOHATbHBIN CMBIC U OT-
TeNbl MO3Ta, KOTOPbIe CUNTAIOTCS OTBETCTBEHHBIMM 33 VX
peannsannio; oIepaTopbl IpUBeJeHbl B IIPeIIoIaraeMoM
Teopuell MOpsIKe MX IBOIOLMOHHOTO nosiBneHus (Arsali-
dou, 2003; Pascual-Leone, 1989; Pascual-Leone, Johnson,
1991, 2005). Ilpenmonaraercs, YTO OIEePaTOPbI HOABNUINCH
B XO/le 9BOJIIOLINN, KaK I BCe O1IOTIOTMIecKye CBOICTBA Op-
TaHNM3MOB, U NOC/IeNOBAaTe/IbBHOCTh X IIOABJIEHMA B XOfe
pas3BuTHs (KaK OHTOTeHETHUYEeCKOTO, TaK 1 (UIOTeHeTIde-
CKOTO) 0OYC/IOB/IeHa COYeTaHMEeM UX HEOOXOJUMOCTH ISt
BbDKMBAHUA U CIIOXKHOCTI: B OOJIbILIEN CTENIeH HeOOX0m1-
Mble [/I1 BBDKVMBAHNA Y MeHee CJIOXKHbIE II0 CBOeil CTPYK-
Type OIepaTOpPhl LO/DKHBI MOABJLATHCA NepBBIMU. B cBA3K
C 3TUM MOXXHO OKIJIaTb, YTO [IO OIpefe/IeHHON CTelleHn
paccMarpyBaeMasl 9BOJIOLMOHHAA IIOC/IENOBATEIbHOCTD
OymeT MpOSIB/ATBCA U B PasBUTUM pebeHKa, OT POXKfe-
HUsI [IO0 TOLPOCTKOBOTO IEPUOfA, @ B OOPATHOM HOPSA-
Ke — ITIPY yracaHuWy KOTHUTUBHBIX (YHKIWIL B IpOLjecce
crapenust. JJaHHas1 OC/IeOBATENIbHOCTD HepeT CBOe Hada-
JI0 OT peann3anuy 61OIOrNMIECKNX HOTpebHOCTEI 1 6a30-
BbIX aPeKTUBHBIX IIPOLIECCOB, IPOXOAUT UYepe3 OCBOEHNe
HeliCTBUII B OKPY>XKAIoLIell cpefe 1 HAOJIOfleHIIe U YCBOE-
HIM€ YCTOVYMBBIX MHBAPMAHTOB, BIUIOTH [JO OSIB/IEHNUS OpP-
TaHM30BaHHOTO, IleJIEHAIIPaBIeHHOTO pelleHNs 3afad Ha
oIIpefieieHHOM ypoBHe abcrpakiuy. IIpefcraBienus o ta-
KOM IIOpsAAKe IOABIEHN OIlepaTOPOB OCHOBBIBAIOTCA Ha
SMITMPUYECKNX JAHHBIX KaK O (uioreHese, Tak u 06 OH-
toreHese (Gogtay et al., 2004; Morgane et al., 2005; Rakic,
2009). K mpumepy, ¢ Touku 3peHus ¢puioreHe3a Mol 3HaeM,
4TO MMOMYecKas CUcTeMa, Oepylas CBoe Ha4aao B Cpe-
AMHHBIX CTPYKTypax Mosra u ob6cmyxmBamouas GHopMu-
pOBaHIe 9MOLUII ¥ HEMOCPeJCTBEHHO MOTVMBJPOBaHHBIX
TeVICTBUIL, ABNIAETCA OO/ee IpeBHell CTPYKTYpOIL IO CpaB-
HEHUIO C HEOKOPTEKCOM, IIPOMCXOAAIIUM U3 IepeSHero
mosra (Morgane et al., 2005). Takum o6pasom, omepaTo-
pblL, perynupytomine apeKT, FO/KHbI OSIBIIATHCS IEPBbI-
M. Takxe OIepaTopsl, peryIupyoliye akTUBHOCTD Hoee
HU3KMX KOTHUTMBHBIX YPOBHENl, HAalpUMep IPOCTPaH-
CTBEHHBIE VI BpeMeHHbIe aCIIeKThI BOCIIPYATI, CBsI3aHHbBIE
C TeMEHHBIMU M BICOYHBIMU OTHEIAMM, JO/DKHBI OOHa-
PY>XUBaTbCst Ha GO/lee paHHMX STallaX PasBUTUs, HeXe-
JIN OIIepaTOPBI, perynupyroiine 60mee BBICOKOYPOBHEBbIE
ICUXMYeCKUe MpOLeCCHl, peansyeMble IIpedpOHTaIb-
HBIMM OTZIe/IaMU, YTO B HEKOTOPOM CMBIC/IE YTBEp>KIamu
emte Jlert6uur; n Kaut. ABToMarndeckoe CTpyKTypUpOBa-
He BpeMeHU (T-omepaTop) 1 IpocTpaHCcTBa (S-omepaTop)
ABJISIETCST HEOOXOAUMBIM YC/IOBUEM It (HOPMUPOBAHMUS
KaKoro-mmbo abCTPAaKTHOrO 3HAHMS; OHO PeaIU3yeTcs
B BEHTPAJIbHOM (3aTBUIOYHO-BMCOYHOM) M JOPCaIbHOM
(3aTBIIOYHO-TEMEHHOM) IIYTSIX HepepabOTKM 3PUTEIbHOI

nHpopManuu cooTBeTcTBeHHO (cM. 0630p B Katsner, Un-
gerleider, 2000; Ungerleider, Haxby, 1994).

CymrecTByeT Leblil psAf MCCTIEROBAHUII DPasBUTHA
MO3Ta B XOJie OHTOTeHe3a, HaIlpaBIeHHBIX Ha OIEHKY CO-
3peBaHMA CEPOTo BellleCTBa II0 Mepe B3POC/IeHNA pebeHKa.
OHM IeMOHCTPUPYIOT, YTO CO3PEBaHNe HAUNMHACTCS C CeH-
COMOTOPHBIX 0071acTeit, JOJIbllle IIPOJO/DKAETCA B BICOY-
HBIX U T€MEHHBIX 00/IaCTAX KOPBI, a B MpeppPOHTAIBHOII
KOpe aKTMBHO OCYIIECTB/IAETCA BIJIOTH JO IOHOIIECKOTO
Bospacra (Gogtay et al.,, 2004). IIpemnaraemas B Teopun
KOHCTPYKTMBHBIX OIIepaTOPOB 3BOJIIOLMOHHASA MHTepIIpe-
TaIVA CXeM COINIACYeTCA C Wfeell pasiumueHns HeCKOJb-
KUX epapXuuecKux (yHKIIMOHAIBHBIX CICTEM B KOpe (TO
€CTb IIEPBIYHOTO, BTOPUYHOTO U TPETUIHOTO YPOBHEN! ac-
COLMATVBHBIX 00IacTeil KOPBI, IpefCcTaBIeHNAMN O KOTO-
pBIX omlepupyeT, B 4acTHOCTH, A.P. Jlypusa [Luria, 1973,
1980] m KoTOpbIe COOTBETCTBYIOT PasIMYHBIM YPOBHAM
cnoxxHoctu obpaborku mudpopmaruu). Vpen JI.C. Bor-
rorckoro n A.P.Jlypum B LieloM OKasajM BANMAHNME Ha
TKO (Pascual-Leone, 1987, 1996, 2014; Pascual-Leone
et al., 2000). K mpumepy, B Teopuy KOHCTPYKTUBHBIX OIle-
PaToOpOB BBIJIEIAIOTCA pas3NyHble KaTeropuu cxeM. Ore-
paluoHanbHble ¥ (UIYpaTUBHBIE CXEMbI Pealu3yITCA
COOTBETCTBEHHO IIepefHMMI M 3afHUMIU OTHeNaMy KOPbI
TOTTOBHOTO MO3Ta (CXeMBI YIPaBIAIONIer0 KOHTPOIA ABIA-
I0TCA TIOABYUOM OIeEpalIOHaTIbHBIX cXeM). Takoe IOHM-
MaHe 6bII0 BO MHOTOM C(hOPMY/IMPOBAHO IIOf, BIUSHIEM
upeit A.P. JIypun (Luria, 1970) 06 opranmsamyu paboTst
Mo3ra. 3[1ecb 0COOEHHO BaXKHO IIOAYEPKHYTD, YTO YHUKAIIb-
HOCTb TeOpUM KOHCTPYKTUBHBIX OIlepaTOPOB B MHTepIIpe-
TallMy KOTHUTMBHOTO Pa3BUTHA 3aKII0YAETCA B TOM, UTO
B Hell IpeyIOKeHbl MeXaHI3MBI, KOTOpble MOTYT 00bsic-
HUTb OCHOBHBIE 3aKOHOMEPHOCTM IIPaKCHCa, MOZYIbHO
OpTaHM3alMM ¥ OMHAMUYECKOTO CUHTe3a CXeM, C Y4eTOM
OZHOBPEMEHHO U BPOXK/ICHHBIX MEXaHU3MOB U COLVO-
Ky/IbTypHOTO HaydeHnA (cM. Pascual-Leone, 1996).

B 3penoM u adpdexTrBHOM Mo3re (IogpasyMeBaeTcs,
YTO TAKOBBIM OH CTAHOBUTCS Y B3POCTIOTO Ye/OBeKa Mpu
HOPMATVMBHOM Pa3BUTHI) ONIePaTOPBI U CXeMbI BOB/ICUECHBI
B aJIalITVBHBIE U TUOKNe VepapXniecKue B3anuMOeCTBIs
(06b14HO Ha3bIBaeMble 2emepapxueil). B mpocThIx cutyaru-
X, He TPeOYIIIIX YMCTBEHHOTO YCU/INA, II03HaBaTe/IbHbIe
IPOLECCHI MOTYT OBITH Pean30BaHbl ¥ CKOOPAVHIPOBAHBI
C TOMOIIBIO OfHNX TONIbKO - 11 S-oIlepaTopoB. BpeMeHHOI
T-onepamop (temporal) mpepcrabiaseT coboit Ipoucxo-
msmee 6e3 YMCTBEHHBIX YCWINMII CTPYKTypMpPOBAHNE BO
BpEeMEHH IOC/IeNOBAaTeIbBHOCTEl aKTMBMPYEMbIX CXeM
WIY, VHBIMU CJIOBaMU, pelpe3eHTallNi0 MHTepPUOPU3N-
POBaHHBIX U COXPaHEHHBIX B KayecCTBe C/Ie[OB SIM300M-
YecKOll MaMATM MHBAapMAHTHBIX IIOC/IEOBaTe/IbHOCTEIL.
9T NMOCTOAHHO obpasyommecs T-CTPYKTYPbl COCTaBILA-
IOT TTOCTIeflOBaTe/IbHbIE YaHKH, KOTOPBIE 4aCTO MOTYT OBITh
CIIOHTAHHO BBbIyY€HBI U BOCIIPOM3BO/STCS Ge3 BMellaTeb-
ctBa M-omeparopa (MbI ompefeiM ero Hmke). K mpnm-
Mepy, KOIfia MBI YMTaeM TeKCTOBOE COOOLIeHNe, Y4TOObI
HOHSTD €T0, MbI €3 YMCTBEHHBIX YCUINIT aKTUBUPYEM pe-
Ipe3eHTaluIo TI0C/IelOBATeTbHOCTE BKTIOUYEHHBIX B HETO
cxeM (B/IOXKEHHBIX 3HAUeHUII COCTABIAIIINX ero ¢pas
M OT/e/IbHBIX CJIOB); 9TO MPOMUCXORUT bGrmaropmaps pabore
T-omeparopa. CxopfHbIM 00pa3oM IPOCTPAHCTBEHHBIN
(spatial) S-onepamop aBTOMaTUUECKI BOCCO3AET CTPYKTY-
PY OTHOCUTE/IbHOTO B3aIMOPACIIONOKeHA TePLeNITHBHO-

Poccuiicknii XXypHan KOrHUTUBHON HayKu

ntoHb 2019, ToM 6, Ne 2

www.cogjournal.ru

59


http://www.cogjournal.ru/
http://www.cogjournal.ru/

M. Apcanvgy v gp.

KoHCTpyKTVBHBIE ONepaTopbl B paboTe No3HaHWs

IPOCTPAHCTBEHHBIX CXeM, KOHCTPYKTUBHO abCTparupys us
HIIX 3T OTHOUIEHNA (B3aMMOCBSI3aHHBIE IATTEPHBI UX KO-
aKTUBALMMA «3JleChb-U-ceiidac»). Tak, Hanpumep, MBI C Jier-
KOCTBI0, 63 0COOBIX YMCTBEHHBIX YCU/IMIL, IPECTABIsAEM
061t 1aH foMa, B KOTOPOM OBUIN, ¥ CMOYXKeM y3HATh €T0
0 HabOpy apXUTEKTYPHBIX YePTeXKeNl MIN MOXXeM CpaB-
HUTh OOJIBIION a3POMOPT C MATEHBKUM, MUCIOIb3YsS MX
IPOCTPaHCTBEHHbIE XapaKTepUCTUKN (KOHPUTypalyio Ya-
CTelf, pa3Mephl 1 Ap.).

Bornee cmoxHble CUTyanuu TPeOYIOT BKIOYEHNS
TOIOTHUTEIbHBIX ONEepaTopoB, M IIpUMEHEHUEe HeKO-
TopbIX 13 Hux (M- u [-omepaTopoB) TpebyeT HaMepeH-
HBIX YMCTBeHHBIX ycumit. KorHuTuBHBIE oIepannu
B pA3H000pa3HbiX KOMIUIEKCHBIX CUTYALIUsIX CKIafbIBa-
I0TCS M3 CKOOPAVMHMPOBAHHBIX CXeM, KOTOpble aKTUBMU-
PYIOTCSI, TOPMOBATCS WK CHELUPUIECKI PeTyIUPYIOTCs
C IIOMOIIBI0 OIEPATOPOB, 0OTA[AIIINX COOTBETCTBEHHO
PasINYAIONVIMUACA PEeTYIATOPHBIMU XapaKTepUCTUKa-
mu. Hampumep, paxxe mpy ycroBuM HEKOTOPOTO OIIBITA
06ydeHMsT MaTeMaTUKe /i OONBIIMHCTBA M3 HAC pac-
YyeT MHTerpana OyfeT CI0>KHOM 3afadeit. B mpouecce pe-
IIEHNsI 9TOV 3ajauM Mbl OyfeM IUIaHMPOBATh IIArM Ha
IOYTH K PellIeHNIO ¥ OIpefeNIAThb, KaKyue MapaMeTpsl Cy-
I[eCTBEHHBI, a Kakue HeT. YTOObI OTperynmmpoBarhb/cKo-
OpAMHUPOBATb KOTHUTMBHBIE OIlepalyii B IIpolecce
pelileHNns 9TOI 3a/jadn, HAM IIOHAZOOUTCS Lemblil Habop
CMEHAKIINX APYT pyra CXeM YIIPaBIAOIET0 KOHTPO-
Jis, MOHUTOPUHT KOTOPBIX OY[eT OCYIIeCTBIATh Olepa-
Top ympasineHusa (executive), E-onepamop. E-omepaTop
B KaXIOW CUTyal[uyl IPOU3BORUT 3PQPeKTUBHYIO Opra-
HU3aIMI0 YIIPaB/IAOIIET0 KOHTPOJA, peanusysd ero Io-
CPEACTBOM MpPeoONTafaoIUX Cpefy aKTMBUPOBAHHBIX
B TeKYIIell CUTYal[uy U COBMECTUMBIX MeXAIy c00011 cxeM
YIpaBJIAIIEr0 KOHTPOJIA, MMEIIUXCSA B pelepryape
yeoBeKa. CXeMBbl YIIPaB/IAIIIEr0 KOHTPOJLA BBICTYIIAIOT
KaK CO3HaTe/IbHble YMCTBEHHbIE CTPaTeTuy, KOTOpbIe aK-
TUBUPYIOTCS, KOTIA 9TO HEOOXO[UMO /IS TeKyIell 3afa-
un. TH yIpassiolue cxeMsl (control executives) cyxar
st perymsiuyy QYHKIMOHMPOBAHUS APYIUX CUCTEMHBIX
ormepatopos (Takux Kak M u I), o6yerdast ux mpuMeHeHme
K CXeMaM JIEJICTBUII B XOfie pellleHus 3ajaun. VIx pabo-
TY IOIIOJIHAIOT CXeMBI YIIPaBJIAOIEero KOHTPOJIS Ha YPOB-
He 3aga4n (task executives), KOTOpbIe OIPENEIIAIOT, KaKue
MIMEHHO cxembl Oelicréus GyIyT UCIIONb30BaHbl B JAHHO
3agade, a TakKe MOPAJOK UX IPUMEHEeHNUA.

Crienyro1uit orepaTop, 0 KOTOPOM IOAET pedb, ObIT
BBeJleH B MOJIeTIb I/st 00'bsiCHEHIsT QYHKI[UIL MEHMANbHO20
BHUMaHUA. MBI Ha3blBaeM €r0 MEHTAIbHBIM, IIOCKOJIb-
Ky, B OT/IM4Me OT IePLEeNTUBHOTO aBTOMATIYeCKOTO BHM-
MAHUsI, OHO AKMUBUPYEMCT USHYMPU U NO00ePHUBAEHICS
cosHamenvHoim ycunuem (ycunmeM paboThI pasyMa); 3TO
9HJOTeHHOE BHUMaHUeE, O/1arofapsi KOTOPOMY IPOMCXO-
INT IIPOV3BOJIbHAS aKTUBALUA CXEM, Pe/IeBaHTHBIX TeKY-
melt 3ajade. OHO aKTMBMPYET CXeMbl (BHYTPEHHIOO MIN
BHEIIHIOI MH(OPMAINIO), aKTUBALNA KOTOPBIX He Ipo-
BOLIIPYETCSI CaMOII CUTyaluelf, HO KOTOpble HeOOXO[UMO
HOAIePXXIBATh B CO3HAHNM VJ/IM UCIIONIb30BaThb B XOZe fleil-
crBuii. B coorBerctBum ¢ nogxonom X. Ilackyana-Jleone
(Pascual-Leone, 2019; Pascual-Leone, Johnson, 2005, 2011,
in press) MeHTaJbHOe BHMMAaHME MOXKHO IIPeCTaBUTDL
KaK (pYHKIMOHAIbHYIO CUCTEMY, 3aaHHYIO YETBIPbMS OT-
He/IbHBIMM HENOCTYIHBIMU JJIsI IIPSIMOTO HaOMIOmeHMs

omeparopamu: E (executive, oIlepaTop YIIpaBjIAIOIIETO
KOHTPOJLA, — peJieBaHTHBIE TeKYIIell 3a/jade CXeMbl yIIpaB-
sIolero KoHTpossi), M (mental-activation booster, ycu-
JINTENTb AKTUBALIUY CXeM, 3a/IelICTBOBAHHBIX B pellleHNn),
(inhibition, oTTopMa>kuBaHVe aBTOMAaTHYeCKM aKTUBUPY-
IOLIMXCS CXeM, HepeeBaHTHBIX s pemenus) u F (field,
OIIepaTOp, peaU3yoLWnii Ty Xe PYHKINIO, 4TO U (PaKTOp
HOJIA /I IPOCTBIX CUHTE30B B HEOTEIITaIbTU3Me, — TeH-
HeHLNIO K MUHMMU3anuu). OTU YeThIpe OIepaTopa B CBO-
eM B3aMMOJEVICTBMM M CO3[Aal0T MEHTaJIbHOe BHMMAaHME.
JanHas popMa BHUMAHMS TaKKe MOXKET ObITh Ha3BaHa
9HJOTeHHBIM, MHTE/UIeKTya/IbHbIM, IIPOM3BOIBHBIM BHIU-
MaHNeM WM CUCTeMolt/QyHKIMell yIpaBlaeHns BHIMa-
HIeM (executive attention). B Teopuym KOHCTPYKTMBHBIX
OIlepaTOpPOB BBIOPAH TEPMUH «MEHTA/IbHOE», IOCKOIBKY
(YHKIMM YIPAB/ISIONIET0 KOHTPO/I OOHAPY>KUBAIOTCS He
paHblie 12-MeCcAYHOr0o BO3paCTa, TOT/la KAK MEHTA/IbHOE,
WIN 3HOOTeHHOe, BHUMAaHNUe MOXKeT OBITb OOHapy>XeHO
y 3-4-Mecaunbix MminageHnes (Hendry et al., 2016; Johnson
etal., 1991).

OmnepaTop MeHTaJIbHOTO BHMMaHUA, M-onepamop,
BO3MOXKHOCTAMM KOTOPOTO OIIpefe/IAeTCsI eMKOCTh MeH-
TaJIbHOTO BHMMAHUA KOHKPETHOTO 4Ye/IOBeKa, ITO3BOJIA-
eT HaMepPeHHO YCWINTb aKTHBALIMIO Pe/IeBaHTHBIX 3ajade
CXeM, eC/IM ITIOCPefiCTBOM JIPYTUX OIlepaTopoB (Hampumep,
S-, wmu T-, win F-, win A-oneparopa) OHU OBUIM aKTH-
BUPOBAHbI HETOCTATOYHO. TakyuM 06pasoM, OH IIO3BOJISI-
eT IPOM3BOJILHO NCIIONb30BaTh 3HEPIUI0 MEHTAaTbHOTO
BHUMAHNA [JIA pellleHus 3afad. M-onepaTop nMeeT orpa-
HIYeHHBle BO3MOXXHOCTY, KOTOpBIe YBEINYUBAIOTCA
C BO3PacTOM BIUIOTb IO IIOAPOCTKOBOro mepuopa. Orpa-
HIYEeHNUA MEHTAJIbHOTO BHYMAHMA YacTO ABJIAIOTCA IpHU-
YMHOVI 3aTPySHEHMIT, BOSHUKAIOLIVMX IIPY OJHOBPEMEHHOM
BBIMIO/IHEHMM HECKOJIBKMX 33/jad, ¥ YaCTUYHO OODBACHSIOT
3¢ GEeKTUBHOCTD IOUIATOBBIX CTPAaTeTVil pelleHNs 3afjad.
OtropmaxnBaHme Kak (yHKuMsa BHMMaHMA (attentional
inhibition), umn I-onepamop (mpyrumu cmosamm, QyHK-
IuA IpepblBaHNA), IO3BOIAET IPOU3BOIBHO OTTOP-
MO3NTb Hepe/leBaHTHbIe CXeMBbl. I-omepaTop ABJAeTCA
HACTO/IBKO Ba)KHOJ COCTaB/IAIOIEN MEHTaIbHOTO BHUMa-
HMsI, YTO OfHA U3 BEAYLIMX TPYIII MCCIefoBaTeNneil B 00-
JacTy u3ydeHUs: pabodert IaMsATH U TeKy4ero NHTe/UIEKTa
IPeJII0IOKIIIA, YTO IIPOLeCChl BHUMAHNA, T03BOJIAOIIVE
pelIaTeNio OTBIEYbCA OT HeaKTyaJ[bHON MHQpopManmu,
ABJIAIOTCST OCHOBOIIOJIATAIOIIElT (DYHKIIMEN, OIpeesiio-
I[ell MHAVBYYa/IbHBIE Pa3M4IMA 110 TeKy4eMy MHTeIeK-
Ty («OTHOCUTENBHO 0O0JIee BBICOKMIT TEKy4Mil MHTE/IEKT
ABJIAETCA TIOKa3aTeJleM YMeHMA HaMepeHHO OTBJ/IeKaThCA
oT HepeneBaHTHOI nHpopMmanun» [Shipstead et al., 2016,
p- 779]). VccnepoBaTenu BBIIBUTAIOT 3TO YTBEPXK/eHNUE Ha
OCHOBE TOTO, YTO TEKY4UMil MHTe/UIEKT HAWIY4LINM 06pa-
30M M3MepseTcs ¢ IOMOIIBI0 TaK Ha3bIBaeMbIX E30pU-
EHTHPYIOLINX 3afjad, KOTOpPble TPEOYIOT MeiICTBUTENBHO
HOBOTO pellleHNs. B 9TOM TeKyunit MHTeINEKT OTINYAETCH,
0 X MHEHUIO, OT pabodyerl maMsaT: XOTs OHa U Tpebyer
OTTOPMaKMBaHNUA Hepe/leBaHTHO MHpOpMaLny i pea-
NM3anuy cBoeit pyHKUMH, HO OCHOBHOII ee 3afjaueli Bce xe
ABJIACTCA «yHepXKaHUe», TO eCThb JOIIOJHUTEIbHOe yCuIe-
HI€ aKTUBALNI PeTeBAHTHOI MH(DOPMALINIL.

Onmpasch Ha 9TH TeopeTMYecKue IIpefiCTaB/IeHI,
MBI IIOJIaTaeM, YTO MEHTa/JIbHOe BHUMAaHUe ABJIACTCA Iep-
BUYHBIM, 0Oo0/ee OOLIMM IIPUINHHO-OOYCIABIMBAIOIIIM
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KOHCTPYKTOM IIO OTHOIIEHMIO KaK K TeKy4eMy MHTeN-
JIEKTY, TaK 1 K pabodeil MaMsTH, TaK KaK 9TOT KOHCTPYKT
HO03BOJIACT YeTKO AndepeHIpoBaTh U B TO Xe BpeM:
00beMHNTD TaKue QYHKIMM BHUMAHMA, KaK aKTMBAL[UA
peeBaHTHOTO cofiep>kaHus (M) m OTTOpMaKuBaHUe He-
penesaHoro (I). B atom moaxosme MeHTapbHOE BHUMaHUe
(cucTema ynpas/ieHNA BHYMaHUEM) IIPEfICTAeT CYIIepOPAN-
HATHOV Kay3anvHoll JeTePMUHAHTON KaK JJIA YAEP>KaHUA
uHpopManyu B pabodert maMATH, TaK U /I TEKYIEro MH-
temnexrta (ornedenus). 3. lllumcrey ¢ coaBropamu (Ship-
stead et al., 2016, p. 784) yTBep>XHAIOT, YTO «HAUBBICIINIT
YPOBEHb IIpefCTaB/IeH 06111elt ClIOCOOHOCTHIO (g), KOTOPYIO
MBI pacCMaTpuBaeM Kak HedTo 6/11M3Koe K (PYHKIIUY yIIpaB-
JIeHMs BHUMaHUeM». Teopys KOHCTPYKTMBHBIX OIlepaTo-
POB B OCHOBHOM pasfe/isieT MOFOOHBII B3I/IAAM, TaK XKe KaK
U IIpefiCTaBJIeHNe STUX UCCIefoBaTeIell O TOM, YTO XpaHe-
HJe He ABJIAeTCA OCHOBHOI (yHKIMell pabodeil MaMATH.
CoracHO 3TOJ TOYKe 3peHNs, XpaHWInle NHPOpManyn
B pabodell IaMATH — He [IeiiCTBYIOIIasA IPMYMHA, a Mepa
CIIOCOOHOCTYT MEHTA/IbHOTO BHUMAHYSI YCU/IMBATD aKTUBA-
VIO TOTO VIV MHOTO KOIMYeCTBa efVHMI MHpOpManyu
(Pascual-Leone, Baillargeon, 1994; Pascual-Leone, John-
son, 2005, 2011).

F-onepamop — 3TO IpUHIWII CIIOHTaHHO peajnsy-
€MOJi M aBTOMATUMYECKM MOJAEP>KUBAEMON «IIPOCTOTHI»
opraHusanyy (TeHZeHIMA K MMHUMM3ALUM) B JUHAMMI-
Ke HAIllero 8HympeHHezo nons akmuseayuu (internal field
of activation; Berthoz, 2012; Rock, 1983). ®ynkumonn-
pOBaHNe JAHHOTO OIepaTopa 0becIeYnBaeTCs JIaTePaib-
HBIM TOpPMOXXeHMeM B Kope ronoBHoro mosra (Edelman,
1987). KoHcTpyKT F-omepaTopa COOTBETCTBYeT IIOHATHUIO
¢baxropa nons wim dpPexmos nons B (HEO)relITANbTN3-
Me u Teopun [Inaxe (AB/IeHUe, KOTOpOE TaKXKe Ha3bIBAIOT
3aBepllleHMeM TellITa/IbTa B BOCHPUATIN WIN perpe3eHTa-
VM, IPMHIUIIOM MMHUMYMA, COBMECTMMOCTBIO CTUMY/Ia
U OTBeTa I Tak flaniee). GPakTOp NMOIA IPUBOINT K OpraHM-
3al[UM COfep>KaHNA BHYTPEHHETO IVIaHa BHUMAHUA, BHOCA
3aeepuieHuie B pelpe3eHTalI I JeICTBY BO BHYTPEHHEM
IUIaHe, TO eCTb aBTOMAaTUYeCKH YIIPOIIasA U CTPYKTYpUPYA
UX Kak Iienoe (Tak HasblBaeMas IPETHAaHTHOCTH), MUHM-
MUBUPYA UX CJIOXKHOCTb M B TO K€ BpeMs MaKCUMU3UPYA
UX afalTYBHOCTb B YCIOBUAX CYLIECTBYIOIIMX BHEITHNX
Y BHYTPEHHVX OTPaHIYeHMIL.

Kak yxe 06cyXpanocs, B TeOpUM KOHCTPYKTMBHBIX
OIIEPATOPOB MeHMANbHOe BHUMAHUE IPEACTAET KaK QYHK-
I[OHA/IbHAS CUCTEMa MO3Ta, MpeACTaB/soIas coboil
CKOOPAMHMPOBAHHYIO PpabOTy BCeX YeThIPEX BBIIICYIIOMSI-
HyTBIX olepaTopoB. Takum 06pasoM, mMeHmanvHoe BHUMA-
Hue = <M, E, I, F> (Pascual-Leone, Johnson, 2005; 2011;
PUCYHOK 2).

bes xoTsA 6B OFHOrO U3 3TUX OIIEPATOPOB CTaHO-
BUTCSI HEBO3MOXXHBIM aHAIUTUYECKOe OODbsICHeHMe 00-
I[eonpeeNsaontell (GyHKIMM MEHTabHOTO BHUMAHMUSA
(SH[IOTeHHOTO/IIPOM3BOILHOTO BHVMMAHNA, WM YIIpaBJIe-
HIISl BHUMaHIeM), 10 KpalfHell Mepe B OTHOIIEHUY MCTUH-
HBIX (TO €CTb HOBBIX /s Cy0'beKTa) MBICTUTE/IBHBIX 3a/jad,
B pellleHNM KOTOPBIX IPOABIIACTCA TEKyINil NHTE/UIEKT.

Crrenyrolias IpyIiia oInepaTopoB MOXeT IPYMEHATh-
cA K y>Ke aKTVBUPOBAHHBIM CXeMaM YIIPaB/IAOIIEro KOH-
TPOJISL ¥ CXeMaM JEeVMCTBUI /I TOTO, YTOOBI 0OeCcHeunTDb
HayueHue (Pascual-Leone, Goodman, 1979; Pascual-Leone,
Johnson, in press). HarmagHo-melicTBeHHOe Hay4eHUe

(content-learning booster), nunu C-onepamop, npepcrasis-
eT co60Ji TPOCTOe ACCOLMATUBHOE HaydeHMe MOCPefiCTBOM
K/IaCCMYECKOTO W/WIM  OIEPaHTHOTO O0YC/IOBIVBAHMUA
U peayn3yeTcs B COOTBETCTBYIOLIMX CXeMaX, ITOTy4eHHBIX
B OIIBITE€ TaKOrO IIPOCTOTO aCCOIMATUBHOTO HaydeHM:A Ha
koukpemuom mamepuane. Jlormaeckuit (logical) omepa-
TOp, WK L-onepamop, akTUBUPYeT OCBOEHME /I02UHECKUX
crpykryp (logical-structural learning) 1 yacTo KOOpAMHN-
PYeT HaI/IANHO-[ie/iCTBEeHHbIe VI BHyTpeHHMe (OIMMpaloly-
ecsi Ha MaMsITh) IPOLecChl 00paboTKM MHAOPMALUIM, ITO
HIPUBOANT K aOCTPAKIMy OTHOIIeHWIT. MBI HasbIBaeM JaH-
Hble (OPMBI Hay4IeHNsT IOTUIECKUMY, TOCKO/IbKY OHMU I10-
3BOJLAIOT YCBOUTD CYILIECTBEHHBIE A pelleHMsA 3ajadn
(YHKIMOHAIbHBIE MHBAPMAHTBI, 00pasyloliue aKTyasb-
HyI0 (YKOpEHEHHYIO B OIbITe) MHPPACTPYKTYpy TOIl [ied-
TE/IBHOCTH, Ha OCHOBE KOTOPOI1 OHU OBUIN BBIYYEHDI, WIN,
rosops B TepmuHax JK. [Tnaxe, pednexcuBHO abcrparupo-
Baubl. [Ipu saTom coBmectHast pabora L- u C-omeparopos
(LC-onepamop) obecrednBaeT aBTOMAaTH3/MPOBaHHOE Ha-
y4eHue JIOTMYeCKUM CTPYKTypaM, KOTOpOe CIOCOOCTBYeT
KOOPAMHALMY M3YYeHWs MaTepuana IMOCPENCTBOM 1306bI-
TOYHOI'O KO/NIMYECTBAa IOBTOpPeHMII, a L- u M-omeparopos
(LM-onepamop) — 1mo3BoseT IPOM3BOTbHO OCBANBATD JIO-
TMYeCKyle CTPYKTYPHI C IOMOIIBIO MEHTIbHOTO BHUMAaHMA.

Kpurudeckyu BakeH [/IA TO3HAHMA addexrmueHviii
(affective) A-onepamop, mocpescTBOM KOTOPOTO peanusy-
I0TCS CIIOHTaHHAs aKTUBAIMA/TOPMOXKeHIe KOTHUTVBHBIX
CXeM, pelleBaHTHBIX addeKTaM/3MOUNAM, BOSHUKAIONIINM
B [JAHHOM CUTyanuu. B maHHOI cTaTbe K A-OIIepaTopy OT-
HeCeH M OIIepaTop, PeaU3yIOLUil UYHOCHHO 06YC06-
nieHHble, apPEKTUBHO-KOTHUTUBHbIE [IPABIU/IA, CBSI3AHHBIE
C COLIaTIbHBIM OKPY)KeHMeM, KOTOPBIII B IPYIUX paboTax
X. IMackyans-Jleone 6bu1 HasBaH B-onepamopom (Pascual-
Leone, Googman, 1979; Pascual-Leone et al., 1978). K atum
IpaByUIaM OTHOCITCS apPeKTUBHO-KOTHUTUBHASL aKTUBa-
LA WIN TOPMOXKEHME CXeM, CBA3aHHBIX C BOCIPUATIEM
ce0s, CBA3AHHBIX C CUTyal[Ueil WIN 3afadell, Kak 9To, Ha-
npuMep, IPOMCXOAUT NPV CIOHTAHHOI MOTMBALlVM MU
BO30YXX[IeHIN, CIIPOBOLMPOBAHHOM cuTyanueit. IIpu op-
TaHU3ALUY ICUXOIOTMYECKUX IKCIIEPUMEHTOB 4acTo Obl-
BaeT HEIPOCTO MOTUBUPOBATD UCIIBITYEMbIX, 11 MOTVBALINS
BJIVAET Ha TO, B KAaKOJl CTeIIeHM OHY OYAYT IpUIaraTb yM-
CTBeHHBIe YCWINA B TOV WM MHOU cutyauuu. K npumepy,
BHeIITHee BO3HATPakieHNe WIN YLOB/IeTBOPeHNe KaKOro-
b0 BHYTpeHHero MoTuBa (HocTiokeHye apQPeKTUBHO
3apsDKEHHOI 11e/M) MOIIO OBl MOTMBMPOBATH HAC B3ATh-
s 3a pellleHNe CJIOXKHOIL 3aflauyl pacyeTa VHTErpaa, a To,
CKOJIBKO MBI CBE/H 32 00eIOM, MOXXeT M3MEHUTDb aKTUBa-
LUOHHYIO cuy (A-oIepaTop) ronofa, CHIKaA pasMep Ky-
COYKa MMPOTa, KOTOPBIIT MBI BbIOEPEM Ha [JeCePT.

CxeMbI

CxeMbl ABNAIOTCA HocuTensaMu MHpopmanum. IT0 AK-
HaMMYecKue ICHUXONOIMYecKue CTPYKTYphbl, CaMOakK-
TUBUpYIOIYeCA IpY BO3HMKHOBEHMM) OIpefe/IeHHBIX
ycnoBuit (Pascual-Leone, Johnson, 1991, 2005, 2011).
B Mosre OHH IIpefCTaB/IeHBI HEPOHHBIMM aHCAMOIIA-
mu u cersamu (cM. Hamp., Arsalidou et al.,, 2017; Sharaev
et al., 2016). Cxembl MOAUPUIUPYIOTCS O BIMAHUEM
OIIbITA VI HAYYeHN; /I TeX M3 HUX, YTO dYallje IPYMeH-
I0TCsA, CHVDKAeTCs IOPOr aKTMBauuy (B TEPMMHOIOTUU
K. Inaske — mpOMCXOANUT aCCUMUIALNA), M OHU C 6otee

Poccuiicknii XXypHan KOrHUTUBHON HayKu

ntoHb 2019, ToM 6, Ne 2

www.cogjournal.ru

61


http://www.cogjournal.ru/
http://www.cogjournal.ru/

M. Apcanvgy v gp.

KoHCTpyKTVBHBIE ONepaTopbl B paboTe No3HaHWs

Ta6nuua 1. OnucaHne oneparopoB n COOTBETCTBYHOLWUX UM obnacteil Mmo3ra B npegnonaraeMomMm 3BOJIIOLMOHHOM nopsigke

(no Arsalidou, 2003 n Pascual-Leone, Johnson, 2005)

OnepaTtop  OnucaHue O6nacTtb Mo3ra
Cneupnduyeckre npoLecchl adhheKTUBHOM akTUBALMN UM TOPMOXKEHWIS, PerynmpytoLLme
A Lch Pou b H P PETyIMpytoLL TNnmburdeckas cuctema
MOTVBaLMIO ¥ aKTUBaLWIIO BHUMaHWSA
c [NpoLecc HarnsaHO-AENCTBEHHOMO 13YHEHNSt KOHKPETHOrO MaTepyrana 1 CXeMbl, BbiBefleHHble  [lepBu4Has 1 BTopuyHas
13 YCBOEHHbIX B HArNAAHO-AENCTBEHHOM MylaHe acCoLMaTUBHBIX CBSA3EN accoumatneHas kopa
Onepatop Nosst BHYTPEHHErO nnaHa, Hapsidy ¢ NPUHLIMMOM U3BbITOYHOCTU UCXOLAHO
E BKJTIOYEHHbIX B peLlerne 3agaqm cxem (MNPC, oM. Bbilwe), (DYHKLUMOHUPYET Kak CBA3YHOLUNI Bee 06HACTY KODbI
MexaHu3M B paboTe Mo3ra 1 NPUBHOCUT B MEHTASIbHbIE PEMPE3eHTaLMN «3aBEPLUEHHOCTb» P
B HEOreLLTaNBTUCTCKOM CMbIC/E
[NpoLiecc aBTOMaTU3MPOBAHHOIO HAY4EHWS IOMMYECKUM CTPYKTYPaM, BbIAENEHHBIM Ha
LC OCHOBE PethIEKCBHOM abCTpaKLW B XO4e HarsAHO-AENCTBEHHOMO U3YyHeHNs KOHKPETHOro  [paBoe nonyLuapue
mMarepuana (1 Apyrux BUAOB Hay4YeHs!) B MOBTOPSIOLLIMXCS YCNIOBUAX
o o o BeHTpanbHbin nyTb
ABTOMaTUHECKUI MOAGOP BPEMEHHOW MOC/1E40BaTeIbHOCTY CXEM, HAMPAaBIEHHbIN NEPEPABOTKI MHOPMALIN
T Ha KOOPAVHALMIO CTPYKTYPUPOBaHHBIX BO BPEMEHW MHBAPUIAHTOB, KOHCTUTYMPYIOLLIMX (Sa[?'bIFJ)'IOHHO-BMCOHHEIe H
yAaneHHble B MPOCTPAHCTBE (QUCTaslbHbIe) OOBLEKTbI, KOTOPbIE OOHAPYXKMBAIOTCS B XOAE
o . 0bnacTu Kopb! 60MbLLMX
aKTUBHOW MPaKTU4ECKOM AEATENBHOCTIN CyObeKTa N
nonyLapui)
[opcaneHbi nyTb
CrnocobCTBYET MOSBAEHMIO MPOCTPAHCTBEHHBIX CXEM Ha OCHOBE aBTOMATUHECKOMN nepepaboTKky nHhopmaLmm
S KOOPAVHALMN CXEM, OQHOBPEMEHHO aKTUBMPOBaHHBIX B TOV UV MHOW CUTYauUun (OTHOLUEHME — (TEMEHHO-3aTblIOYHbIE
OJHOBPEMEHHOIO CyLLEeCTBOBaHWS) 06/1aCTN KOpbI BOMBLLINX
nosyLLapui)
CeTb MaccrBHOMO pexxnMa
B Peannsyet nn4HOCTHO 0BYCIOB/IEHHbIE Y ICUXOCOLMNasTbHbBIE CXEMbI, CBSI3aHHbIE paboTbl MO3ra (HerpoHHas
¢ 6bITeM Yenoseka CETb OMepaTVBHOMO MOKOS,
default mode network)
[NpepbiBaHVe BHUMaHNS: pean3dyeT LIEHTPaIbHOE aKTUBHOE OTTOPMaXKuBaHNe
/ HeXkenaTteNbHbIX CXEM, aKTUBMPOBAaHHbIX CUTYaLMER v 3a CHET BHYTPEHHEN MNCUXUHECKO MpedpoHTanbHas kopa
OVIHAMVIK
HamepeHHas 1 conpoBOXAAOLLIAACS BHYTPEHHUM YCUIIMEM akTuBaLmsi NPOCTLIX NN
M CNOXHbIX CXEM 32 CHET MEHTASTBHOMO BHUMaHUS (NOL CNOXHBIMY CXEMaMUN UMEKOTCS B BUAY MpepoHTaibHas kopa
COOTBETCTBYIOLLME (DYHKLMOHAbHBIM CUCTEMAaM)
. . TpeTn4Hble (accoumaTUBHBIE)
LM Hay4eHre nornyeckmm CTpykTypam 6narofaps LieneHanpasneHHOM 1 CONpoBOXAArOLLIENCS 30HbI KODb! NI6BOMO
YMCTBEHHbIM YCUMemM 06paboTke MHhOPMaLIM BO BHYTPEHHEM MilaHe BHUMAaHWS P
nosnyLuapvsi
Onepatop ynpasnstoLLEro KOHTPOAA — TO €CTb AOMVHVPYIOLLASA rpyrina aKTuBNpOBaHHbIX
E CXeM yrpaB/isioLLero KOHTPO/IA U3 penepTtyapa CydbekTa, CoCOOCTBYHOLLIAS PELLEHNIO MpetpoHTansHas kopa

TeKyLLen 3agaqm

BBICOKOJI BEPOATHOCTBIO BOBJIEKAIOTCA B pe/ieBaHTHBIC
IIA HUX CUTYallUM C COOTBETCTBYIOIIVMM KIIOYEBBIMU
crumynamu. K mpumepy, ecnm Bbl 0OBIYHO BOAUTE Ma-
muHYy B MOCKBe, Ifje IPaBOCTOPOHHee [IBIDKEHNE, HO OfI-
HaXXIbl OKa)XkeTech 3a pyleM B JIOHTOHe, Ifie OBIDKEHMe
JIeBOCTOPOHHee, BepOATHee BCEro, Bbl HAYHETe MCKATb
PY4YHOI TOPMO3 He C TOJ CTOPOHBI MM IO€efleTe IO He-
IIpaBU/IbHON CTOPOHE JOPOIM.

KorHuTnBHBIe cXeMbI (TO €CTb CTPYKTYpBI, HeCyllue
uH(pOpMALNIO, KOTOpPast MOXeT ObITh KBaMMpUIMPOBAHA
KaK VICTUHHASI, JIOXKHAsI VTN HeOolpeie/IeHHas) MOTIyT OBITh
pasfenieHbl Ha Tpy pa3nnyuHbIX Kateropuu (Pascual-Leone,
Baillargeon, 1994; pucynok 1):

(a) gueypamusnvie cxemvl 00eCIEUUBAIOT BOCIPU-
ATHE U PeIpPe3eHTALI0 TOHATUI WX 00beKTOB (HAIpu-
Mep, SI6/IO0KO);

(6) onepayuoHnanvHvle cxemvl MPECTABIAIOT COOOI
OCHOBY 151 IeVICTBUIL U CHenu(pUIecKUX IpOoLeayp, Ipu-
MeHIEeMbIX K 00'beKTaM WK IOHATUAM (HaIpUMep, CbeCThb
A6710K0);

(B) cxemut ynpaensiouseeo kowmpons (executive
schemes) — aT0 moATpyIIIa OMEPAIOHATBHBIX CXEM, pe-

aMU3yoMNUX 06001eHHbIe IPOoLeAypsl (HaIpuMep, IIa-
HIPOBaHME TOTO, KaK OYNMCTUTb, pa3pesarb U CBHECTb
6710K0), IIpUMeHsIeMble B PA3/INYHBIX COAEPXKATETbHBIX
06acTax, 4TOOBI perynmMpoBarhb creruduaeckoe QpyHK-
L[MOHMPOBaHIE APYTUX OLepaTopoB (Hampumep, M-, nin
I-, wmn L-, win A-oneparopa), B TO BpeMs KaK OHU U3-
MeHSAI0T akTuBanuio cxeM (Pascual-Leone, Johnson, 1991,
2005, 2011).

ApanTuBHBIE 711 KOHKPETHOI cuTyaumu (pyHKImo-
Ha/IbHble Mepapxuu (Tak HasbIBaeMble 2emepapxuil) Cxem
CO3JAI0T JUHAMMYECKIe HHTeP]ETIChI, KOOPAMHUPYIOLIe
IpUMEHEeHNe CXeM PasHOTO YPOBHS C/IOXKHOCTH C YIeTOM
CeMaHTUYeCKOTO KOHIMEeKCA OTAEbHBIX IIPefMETHBIX 00-
nacreit. Hanpumep, peanpHoe S67T0KO it pebeHKa MO-
JK€T O3HayaTh XOPOWIMJ IIKOJbHBINA 3aBTPaK WM, €CIU
OH He TOJIOfieH, HO XOYeT UTPaTh, HOCTYXXUTb 00DBEKTOM
IUIsL XOHITIMPOBAHISE; B TO XKe BpPeMsi /IS CTy/[eHTa C/IOBO
«s167I0KO» MOKET O3HAYATh IPUMep PPyKTa WIN, 4TO AaxKe
6071ee BEpPOSITHO, OTHOCUTBCSL K MapKe €ro KOMIIbIOTepa.
AHaJIOTMYHO MOIOTOK MOXXET OBITH MCIIONIb30BAH /IS 3a-
OuBaHWs IBO3JS, HO MOXeET TAaKXe IOCAY>KUTb TPY30M,
eciu G6yaeT IpUBs3aH K BEPEBKe.

Poccuiicknii XXypHan KOrHUTUBHON HayKu

ntoHb 2019, ToM 6, Ne 2

www.cogjournal.ru

62


http://www.cogjournal.ru/
http://www.cogjournal.ru/

M. Apcanvgy v gp.

KOHCTpYKTMBHbIE OMnepaTopbl B paboTe No3HaHus

MeHTanbHoe
BHUMaHue

Pabouas namatb

Mone akTMBauumn cxem

Peneptyap cxem

PucyHok 2. Mogenb 3HAOreHHOro MeHTaNnbHOro BHUMaHUS.

OTa ynpoLleHHas cxema [EMOHCTPUPYET OCHOBHbIE Onepartopbl,
BOBJIEYEHHbIE B NOAAEPKaHNE MEHTaNbHOro BHUMaHus: E-, M-,
I-, F- n A-onepatopbl 0603Ha4eHbl 6yksamu, a npuHumn MMPC —
KpacHbIM LiBeToM. COOTHECEHNE 3NIEMEHTOB MOAENMN C HelipoaHa-
TOMUYECKMU CTPYKTYPaMu, Peanuayrowmmm nx yHKLmn, npea-
cTaBneHo B Tabnuue 1

IpuHIMI N36BITOYHOCTI MCXOHO BKIIOYEHHDBIX
B peutenne 3agaqu cxeMm (VIVIPC)

B mpornecce peleHnsa sagauy BBICHIME MJICKOIMTAOIIVeE
3a[]Al0TCsI LeIbI0, I MOCTIDKEHMsI KOTOPON MOOMIN-
3yIOTCSL pa3/M4YHble OIEePAaTOPbI, KOTOpPbIe aKTMBUPYIOT
¥ IPUCIOCA6INBAIOT Pe/IeBAHTHBIE I OTTOPMAKUBAIOT He-
peneBaHTHBIe cxeMbl. [Ipu 9TOM oIepaTophl, OApasyMe-
Balolllyie HaMepeHHble yCIIuA pemarens (Takue Kak M
win I), MMEI0T OrpaHMYeHN Ha KOJIMYECTBO OT/eIbHBIX
CXeM, C KOTOPBIMU OHU MOTYT OZHOBPEMEHHO paboTaThb
(Pascual-Leone, 2006). V3-3a aToro B He30pueHTUPYIO-
I[UX CUTYalUAX peJIeBaHTHBIM CXeMaM IPUXOINUTCH KOH-
KypMpOBaTb 3a akTuBaLuio. HekoTopble cXeMbI IOTyYaloT
IPeVMYILEeCTBO ¥ B KOHEYHOM MTOTe IPUMEHSIOTCA U IIPK-
BOJAT K OIIpefie/ICHHOMY pe3y/IbTaTy B IUIaHe ITOBeleHNA
WIN B YMCTBEHHOM IUIaHe. DTO IPOMCXOINT B COOTBET-
creun ¢ npunpunom MVIPC (Pascual-Leone, Johnson,
1991), KOTOPBIIT HALIPABJIsIET MPOLIECC JMHAMMYECKON KOH-
KypeHIIMM MeX[y CXeMaMM, KOTZIa OfTHUM M3 HUX YHaeTcs
BpeMeHHO B0o300magath Hag gpyrumu. K cxemam B JaHHOM
CTy4ae OTHOCATCS (YHKIVOHAIBHBIE CHIPYKMYPbl, TIOBE-
TeHdYecKue WM ICUXUYEeCKVe, TO eCTb C/IOXHBIe CXEMBI,
4acTO HasblBaeMble TEPMUHOM «CXeMa» B 0ojiee y3KOM,
noruko-¢uiocodpckom, cmsbicrie (schema). Axtusmpo-
BaHHBIe CXeMBbI B cooTBeTcTBUM ¢ npuHIiunom VMNPC co-
BMECTHO BJIVAIOT Ha Pe3y/IbTaT [eATe/IbHOCTHU. 3aMeTHM,
YTO CXeMBbl YIPAaB/IAIIIEr0 KOHTPOIA He MOIYT M3Me-
HuTb cam VVIPC-npuHIuI, HO OHM MOTYT, aKTUBUPYs/
TOPMO3s CXEMbI NENCTBUI, U3MEHATH IONTYyYEHHDIN B CO-
OTBETCTBUY C 3TUM NPUHIUIOM pe3ynbrat. IVPC-npusn-
nun Hapsfy ¢ F-omepaTopom obecrednBaer MHTeTpaLnuio
U 3aBEPIIEHHOCTb CTPYKTYp (IIPerHaHTHOCTD), Garopapst
yeMy Hanboee nH(GOPMATUBHbIE U BBICOKO aKTUBUPOBAH-
Hble (mpeobafaroniye) CxeMbl IIPUMEHSIIOTCS JIETde BCEro.
K mpumepy, xorgza Mbl 3aBepuraeM Ipepyoxenue «4dro-
OBl HapesaTb x/1€6, MHe HY)XHO B3ATb...», IO-BULUMOMY,
HOAK/IIOYaeTCA M aKTUBUPYeTCsA OONMbIION HAbOp CXeM.
I 6ompuIMHCTBA M3 HAc Hauboee «CUIBHOI» Cpe-
Iy HUX OGyfeT cxeMa «HOXX», IIO IIPUYMHE ee YaCTOTHOCT
B 3TOM KOHTeKcTe. Kpome Toro, cuma cxemsl, Kotopas 6y-

IeT IpMMeHEeHa, 4acTOo IPOSABIIAETCS Yepe3 BpeMsA peaKklyn
U TIOfiBepIKeHa BIMSHUIO IIPEfIIeCTBYIOINX coObrTnit. Vic-
CNefJOBaHMA ABJIEHUI IPaiMUHTA [TOKA3a/lIN, YTO IPEe/Ibl-
Ay1ye COOBITIS MOTYT HO3UTUBHO VIV HETATVBHO BIUATD
Ha Iocyenymoumit Bei6op (cM. 063op B Frings et al., 2015;
Hutchinson, 2003).

Mogaenpb 3HTOTeHHOTO
MEHTAa/IbHOT0 BHUMAaHU A

OHJOTeHHOe MEHTA/lbHOe BHMMaHIE (PUCYHOK 2), QYHK-
LMOHa/NbHAs CUCTeMa 4eTbipex omeparopos (E, M, I, F),
SIB/ISIETCS.  KOMIUIEKCHBIM ~ [UHAMUYECKUM IIPOLIECCOM,
B XOJle KOTOPOTO OIIEPATOPBI I CXeMBI CyOBeKTa 06pasyioT
eIMHYI0 PaboYyl0 CUCTeMy, HAIpaB/IEHHYI0 Ha CO3[jaHue
TOTO JJIM MHOTO KOTHUTMBHOTO IIPOAYKTA WIM BBIIOJIHE-
HIe TOTO MM MHOro AeitcTBusA. C TOUKM 3peHus Teopuit
pabouelt maMATH HAHHYI0 MOJEIb MOXHO ObIIO ObI Tak-
JKe PacCMOTPeTb KaK CHUCTEMY BIIOXKEHHBIX IICHXOJIOTH-
4eCKUX KOHCTPYKTOB, B KOTOPOJl MEHTAaJIbHOe BHUMAaHUe
SIB/ISIETCS YaCThI0 paboderi mamMsaTy, a pabodasi maMsATh Ha-
XOJMTCS B IIOJIe aKTUBMPOBAHHBIX CXeM, KOTOPOE, B CBOIO
odepenb, BXOAUT B OOLINII perepTyap cXeM, WK B [JO/ITO-
BpeMeHHYI0 IaMATh (cM., Hamp., Pascual-Leone, Johnson,
1991, 2005, 2011). E-omepatop OCyLIeCTBIsIET BHIOOP 11 KO-
OPAMHALIMIO CXeM B PELIeHMN TeKyIleil 3afa4n U UCIIOIb-
3yer M- u I-omeparopsl, 4TOOBI PeryIMpoOBaTh CTEIEHb
aKTMBALMM CXEM B COOTBETCTBMM C JJAHHOW CUTyaLMelt.
[Mpuuunn MIMPC, coBmectHo ¢ F-omepatopom, pabora-
eT Ha KaXkK/IOM V3 YPOBHeil (PYICYHOK 2) U OIpefedeT, Ka-
Kyle IMEHHO CXeMbI OYAyT IPUMeHEHbI B KOHEYHOM UTOTe
K peIIeHNIO 3a/ad.

M-omepaTop sIB/IsI€TCSI OTPAaHNYEHHBIM Hecrenngu-
YeCKUM PeCcypcoM, MaKCHMAIbHOE YMCIEHHOE BBIPKEHNe
KOTOPOTO, WIN eMKOCHb KOTOPOTO, MOXXHO OIpEefeNTnThb
KaK MaKCMMaJbHO BO3MOXKHOE KOJIMYECTBO CXeM, K KO-
TOpBIM M-oTIepaTtop MOXeT ObITh OLHOBPEMEHHO IpIMe-
HeH B IIpOIlecce MOfePXKaHNs MEHTATbHOTO BHMMAHIUSL.
B cooTBeTcTBMM € TEOpMEN KOHCTPYKTUBHBIX OIIEpAaTOPOB
eMKOCTb M-omeparopa B IepUOf, KOTfA yXKe BO3MOXHA
obpaboTtka cumsonuyeckoti MHGOPMALNU BO BHYTPEHHEM
IwIaHe (TO eCTb B HOPMe HAa4MHAasl C TPEXJIETHEr0 BO3pac-
Ta), YBeIMUUBAETCA B CPEHEM HA OffHY eIVMHUIY KaXK/ble
IBa Tofia, focturas K 15-16 rogam B cpeflHEM CEMU €fIK-
HUI[ — TO €CTb eMKOCTH M-oIeparTopa, XapaKTepHOIt i
B3pocnoro denoBeka (Pascual-Leone, 1970, 2012, 2019;
Pascual-Leone, Johnson, 2005, 2011; tabnuna 2). Takas
(GYHKIMS POCTa eMKOCTU MEHTA/JIbHOTO BHUMAHUS C BO3-
pacToM IOKa3aHa B IIVPOKOM psje pabor (cm., Hamp.,
Agostino et al., 2010; Arsalidou et al., 2010; Arsalidou, Im-
Bolter, 2016; Bereiter, Scardamalia, 1979; Im-Bolter et al.,
2006; Johnstone, El-Banna, 1986; Johnson et al., 2003;
Lawson, 1983; Morra, 2001; Morra et al., 2011; Morra et al.,
2013; Pascual-Leone, 1970; Pascual-Leone, Baillargeon,
1994; Pascual-Leone, Johnson, 2005, 2011; Pennings,
Hessels, 1996; Powell et al., 2014). Onenka MakcuMasnb-
HOJI eMKoCTM M-omeparopa B 7 eUHNL, KOTOPYIO IIpef-
JIaTaeT Teopusi KOHCTPYKTMBHBIX OIIEPaTOPOB, Ha MEPBbIil
B3IVIAJ BCTYIIAeT B IPOTUBOpPEYME C OLleHKaM B 4-5 eu-
HMUL], IPeI0>KEHHBIMIU B HEKOTOPBIX COBPEMEHHbIX TEOPM-
SIX I7Is1 3PeJIolt CIIOCOOHOCTH K YAepXKaHUo MHPOpMALUL

Poccuincknii >xypHan KOrHUTUBHON HayKu

ntoHb 2019, ToM 6, Ne 2

www.cogjournal.ru

63


http://www.cogjournal.ru/
http://www.cogjournal.ru/

M. Apcanvgy v gp.

KoHCTpyKTVBHBIE ONepaTopbl B paboTe No3HaHWs

B pabouert mamsaTK y B3pocibix (Hampumep, Cowan, 2001;
Cowan et al., 2015; Halford et al., 2007). OgHako mpepcka-
3aHIA 3TUX TeOPUI1 B OTHOLIEHUY TOTO, KaK IaHHBbII ITOKa-
3aresb JO/DKEH U3MEHATHCS B XOfie Pa3BUTHSA, PACXOIATCA
C TeM, UTO ITOKa3bIBAIOT 0030PbI peaNbHbIX MCCIEHOBAHMIT
C y4acTMeM UCIIBITYEMBIX B BO3pacTe oT 5 o 12 ntet (Hamp.,
Arsalidou, 2013; Pascual-Leone, Johnson, 2011; Simmering
et al,, 2013), a Taxke IPOTUBOpEYAT pe3y/IbTaTaM aHAJIN-
3a 3agay [Inmake Ha QOpManbHO-IOIMYECKUE ONepayn
(Pascual-Leone et al., 2012).

COOTBeTCTBYIONINIT TOMY WM MHOMY BO3PacTy IIOKa-
3aTeNb MOXKET OBITh M3MePEH C MCIIO/Tb30BaHIMEM 3a/1aY, IS
KOTOPBIX €CTh BO3MOXXHOCTb [JOCTATOYHO YETKO PaCcCUM-
TaTh NpefbsBIsieMble UMK TpeboBaHUs K M-omeparopy.
Tpebosanust k M-onepamopy co CTOPOHBI 3afjadyt — 3TO
MUHUMaIbHOE KOJIMYECTBO OTJENbHBIX CXeM, KOTOpble
CyOBeKT O/DKEH aKTUBUPOBATh OFHOBPEMEHHO [JIs TOTO,
4TOOBl pemuTh 3afady. VI3MepUTb CIOXXHOCTb 3afadn
C TOUKIY 3peHMst eMKOCTH M-omepaTopa, HeoOXOANMOI IS
ee pelIeHNs, MOXXHO C IIOMOIIbI0 OCHOBBIBAIOLIETOCs Ha
TeOpUM KOHCTPYKTUBHBIX OIIEPATOPOB METOfIa MeTacyOb-
eKTHOTO aHanM3a 3ajauy (aHammsa «M3HYTpm»; Pascual-
Leone, 1970, 1987; Pascual-Leone, Baillargeon, 1994;
Pascual-Leone, Johnson, 1991, 2005, 2011). ¥V mereit u mop-
POCTKOB B HOPMe eMKOCTb M-omnepaTopa pacreT ¢ BO3pac-
tom. K npumepy, 3agada ¢ tpeboBaHmsiMu K M-omeparopy
B 0o6beMe YeThIpeX efiVHUL] B HOPMe MOXeT OBITh pelleHa
gerbMu 9-10 et wam crapiue (TO ecTb Temu, Y KOro eM-
KOCTb M-omepaTopa I03BOJIsIET OGHOBPEMEHHO paboTaTh
KaK MMHUMYM C 9€TBIPbMS CXeMaMM; CM. Tabuiry 2).

Hanpasnaromue
1 Je30pMEHTPYIOLIe CUTYAI M

Jii Teopum KOHCTPYKTUBHBIX OIIEPATOPOB OCOOEHHO
B)XHO pasjM4yie MeX[y HalpaBjIAIIIUMM Y [Ie30pMeH-
Tupyouymu curyaunsamu. OIpefesieHre TOro, B KaKoil
CTeIleH) IaHHasA CUTYalu ABJIAeTCA HallpaBjIAIOIIel 1iIn
Te30pMeHTHPYIOLLeil, IOMOTaeT IIOHATD, KaKle OIIepaTOpPLI
BBIAAYT Ha CLIEHY B JAHHOM Ciay4ae. PaccMoTpuMm KoHTH-
HYYM, Ha OfHOM Kpae KOTOPOTO HaXOJATCS IIPOCThIe CUTY-
allMM C OYeBVIHBIM pelleHNeM, a Ha IPYTOM — CIIOXKHbIe
CHUTYalLuM, B KOTOPBIX pellleHVe CKPBITO U €T0 MOWCK Tpe-
OyeT cepbe3HbIX ycumit. ITO 1 OyIeT pas/midne MeX/y TaK
Ha3bIBaeMbIMI HAIIPaB/LAIOIIVMIY U Ae30PMeHTUPYOIIMA
curyanuamu (Pascual-Leone, 1970, 1980, 1989). T'oBopsa
TOYHee, CUTYyalMA CYUTACTCA Oe30pUeHmupyouletl, ecm
oHa Tpebyer 6onbiero o6vemMa 06paboTKM MHPOPMALIUL
3a CyYeT IPUBJICKAONIVX BHUMAaHNE, HO HepeleBaHTHBIX
IPM3HAKOB WIM MHBIM 00PasoM HPOBOLMPYeT IIpOoLiec-
CBbI, KOTOpPbIe aKTMBMPYIOT CXeMbI, BbI3bIBAIOLIVE MOABIIE-
HIte oINbOK B mpolecce peurenns safaun (Pascual-Leone,
1989; Pascual-Leone, Johnson, 2005).
Jle3opueHTUpYIOLIIe CUTYAIIMM YacTO COTEpPIKaT CU-
CTeMHbIe NPU3HAKM, MHTepdepupyoIye ¢ TeKyleil 3a-
Jadell, WM IPOBOLVIPYIOT IIOSBJICHME KOHKYPUPYIOLINX
IUIAHOB ¥ CTPATETWil, KOTOpble HEOOXOAMMO aKKyPaTHO
¥ TIOCNIEIOBATe/IbHO PA3NNYaTh JIA JOCTVDKEHNS JKemae-
moro pesynbrata (Pascual-Leone, Baillargeon, 1994). Cu-
creMmHble (nnu én10sxenHvle, embedding) mpusHaku — ato
TaKye IPU3HAKM CUTyaluy, KOTOpble, Gmaromaps mep-

Tabnuua 2. MporHosnpyemas MakcumasnbHass EMKOCTb
MeHTaJIbHOro BHUMaHus npu o6paboTke
CUMMBONNYECKMN NpeacTaBneHHon nHdopmMaumn
Kak (QyHKLUUSI OT XPOHOJIOMMYECKOro Bo3pacrta —
Ha4uHas ¢ Tpex ner

XpoHonornyecknin Bo3pact EmkocTtb M-onepartopa = e +k

3-4 roga e+1
5-6 net e+2
7-8 net e+3
9-10 net e+4
11-12 net e+5
13-14 net e+6
15+ years e+7

MpumevaHne. EMKocTb M-onepatopa paccuHnTbiBaeTCa Kak
e+k, rge e — eMKOoCTb CEHCOMOTOPHOro
KOMMoHeHTa M-onepaTopa, pasBrBatoLLerocs
00 Tpex/eTHero Bo3pacTa (CeHCOMOTOpHast
06paboTka). [laHHbIN KOMAOHEHT M-onepaTtopa
No3BOSISIET peann3oBaTb obLme Cxemb!
yrpasneHysi NPy PELLEHNN CUMBONINMYECKNX
3apay. k — Konn4ecTBO CUMBOSIMYECKUX CXEM
AeicTByi BO BHYTPEHHEM nnaHe (M BHYTPEHHUX
CUMBONNYECKNX OENCTBUIA), KOTOPble MOrYT BbITb
yAep>KaHbl OAHOBPEMEHHO BO BHYTPEHHEM MnaHe
BHUMaHINS B XOO€E PELUEHUst 3aayn 1 K KOTOPbIM
He OTHOCSITCS CXEeMbI YNPaBsoLLEro KOHTPOSIS.

LENITUBHOI 06paboTKe (B YaCTHOCTH, TeLITATbT-IIPUH-
LUIIaM) ¥ IpolLieccaM HaydeHUsi, BOCIPUHUMAIOTCS Kak
COBMECTHO MHTETPUPOBAHHBIE B €MHBIN IEPLENTNBHO
3aMeTHBINl OOBEKT, aCIeKT CUTYalMy WIM CUTYaTUBHBIN
natrepH. ITofo6HOe sBlTeHMe MOXXHO HabIIOgaTh, KOrAa
Ye/IOBEK MINET PUCYHOK B «KOHTEKCTE MHOXXECTBEHHBIX
BroxeHui» («embedding context»; Witkin, 1949; Witkin,
Goodenough, 1981). B tecre BxmoueHHbIx ¢uryp I'. Yur-
kuHa (Witkin, 1950) ¢urypa, KoTopyo He0OXOAMMO HATH
(HampuMep, TPEYTo/NbHIK), BIOXKeHa B CTIOXKHYI0 KOMIIO-
HOBKY Iie/1oro Habopa mepecekatoruxcs ¢puryp. Vickomstit
PMCYHOK Ha3bIBA€TCSI BKIIOUEHHBIM IIOTOMY, YTO KaXKast
U3 ero 4acTell — KaX/as 13 CTOPOH TPeyrojbHIKa — TaK-
)Ke TIPUHAJIEXUT K 00LIell KOMIO3UINY, a B ee paMKax
OTHOCHUTCsI K TpeM APYTUM OOBeKTaM WM 4YacTsAM 3TO
KOMIIOSULIUIL.

JpyruM @puMepoM He30PUEHTHPYIOLINX CUTYa-
it MoxeT ObITh 3affada Crpyma (Stroop, 1935), B KoTo-
poit HeoOXOAMMO U36eraTb aBTOMATUYECKOTO IPOYTEHMS
C710B, 0603HAYAIOIINX [BET, Y HANPAB/IATh BHUMAHNUE HA
[[BeT, KOTOPbIM HaredaTaHsl 3Tu cnoBa (Arsalidou et al.,
2013). 3agaua Crpyma XOpoLIO M3BeCTHA KaK MHCTPYMEHT
W1t U3MepeHus OTTopMakuBauus (cM. 0630p B MacLeod,
1991), NOCKO/IBKY [IA TPAMOTHOTO Ye/IOBeKa UTeHMUe sB-
JAeTCA aBTOMAaTUYECKUM IIPOLIECCOM, a IIOTOMY HO/DKHO
OBITH OTTOPMO>KEHO, YTOOBI BHIMAHIE MOITIO OBbITh IIepe-
HAIIpaBJIeHO Ha LIBeT WIpuQTa 1 YeI0BEK MOT er0 Ha3BaTb
Jaxke B TOM CJIy4ae, KOIZa OH He COBIIfIaeT CO 3HAYeHU-
eM C/IoBa. B menoM mis TOro, 4TOOBI B A€30PUEHTHPY-
IOIMX CUTYalusix CQOKYCHPOBATbCs HA peIeBAHTHBIX
CXeMax, MbI JO/DKHBI aKTVBHO OTTOPMa)X/BaTh B HUX IIep-
LIENITUBHO 3aMeTHble U 3aMyCKAIOIfe aBTOMATUYeCKue
IPOLIeCCH  AUCTPAKTOPBL. JIMCTpakTOpamMy MOTYT OBITH
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KaK Hepe/leBaHTHbIe IPM3HAKM (HaIpuMep, OKpY’Kalo-
I[ye TMHNU Ha PUCYHKE B TECTe BIOXXEHHBIX (uryp), Tak
U HepeJleBaHTHbIE NeliCTBUsA (HalpuMep, aBTOMaTUYeCKOe
IpOYTeHNe CTI0Ba, 0003HAYAIONIETO [BeT, B TecTe CTpyma).

Kpome Toro, [1€30pMeHTHPYIOIe CUTYaLMU MOTYT
BO3HUKATb U3-33 KOHKYPUPYIOIMX CTpaTernii. ITO 4acTo
IIPOVCXOAUT, KOTTA MBI IIBITAEMCS CIIPAaBUTBCS C HECKOTIb-
KMMM 33ladyaMy OGHOBpPeMeHHO. [IJI MCCIeoBaHmA TaKIX
cuTyanmit 6pi1a pa3paboTaHa METOAMKA ABOVHON 3afadn
(cm., Hampymep, Daneman, Carpenter, 1980; Engle, 2001).
B xopme pemeHua NBOMHONM 3afa4yyl MCIBITYEMOTO IPOCAT
BBITIOJTHATD [iBA [ECTBUA OFHOBPEMEHHO, HallpuMep 4u-
TaThb IPEeIOKEeHMA M cunMTaTh. VHTepdepeHIUA MexXmy
Le/IAMY IBYX 3afiad IPUBOAUT K BOSHUKHOBEHMIO [Ie30pM-
E€HTUPYIOIIEr0 KOHTEKCTa, MEIIAIOLIETO KOHTPOIIO 3a pe-
meHneM obenx 3agad (Cowan, Morey, 2007).

B orimume OT [1€30pMEHTUPYIOIIUX CUTyaluil, Ha-
IpaBJIAKLINE CUTyallMy aKTUBUPYIOT IIPEMMYIeCTBEeH-
HO pejIeBaHTHBIE 33/laue CXeMbl, KOTOPble HY>KHBI /I ee
pemrenns (Pascual-Leone, Johnson, 1991, 2005, 2011).
HampasnAaomyMy ABIAIOTCA Te CUTYaluyu, B KOTOPBIX
IVMCTPAKTOPBl OTCYTCTBYIOT MM K€ TaKOBBI, UTO pella-
Tellb Y)Ke€ yMeeT C JIETKOCTbIO IIPeOfiofieBaTh BO3HMKa-
Iolliee OoTBeYeHne. K mpumepy, cakkagndeckue 3afadn
MOXXHO pacCMATpMBaThb KaK TUIMYHBIN IpUMep HAIpaB-
JIAIOLINX CUTYALUil, MCIONb3YEeMBIX B IICMXOTOTMYECKMX
9KCIIepMMEHTaX. B MHCTPYKUMM K 3TOJM METOJVUKE MCIIBI-
TYeMOTO IIPOCAT IepeBecTy B3I/IAL (TO eCTb COBepIIUTDH
CaKKajly) B HAIIpaBJICHU! HeEpLENTUBHO 3aMeTHON 3pMu-
Te/IbHOM Le/n. B TO ke BpeMsA [JIs BBIIIOJIHEHMS 3a[jaull
C QHTMCAKKa[JaMI JCIBITYeMbIX HAIPOTHUB IIPOCAT yoep-
HAMbCA OT ITOV YCTOMYMBON PeaKLMM, BO3HUKAIOIIEN
U3-32 ABTOMAaTMYECKOTO OPMEHTUPOBOYHOIO pedriekca,
U HaMepeHHO IIepeBeCTV B3IVIAJ B IPOTUBOIOIOXKHOM
OT IOABJIAIOIIENCA 3pUTENbHOI MOACKA3KYM HAIPAB/IEHUN
(To ecTb KOTHa 3pUTEIbHBIN CTUMY/ IOSBIACTCH CIIpa-
Ba, MCIBITyeMble NO/DKHBI ITOCMOTpeTh HajneBo; Hallett,
1978). Curyanusa aHTMCAKKaIU4eCKON 3afadyl COTEp>KUT
CIWIBHBIN [e30pUeHTUPYIOINI KOMIIOHEHT (aBTOMaTIde-
CKYIO YCTaHOBKY IIOCMOTpETb Ha IIOSBUBIIVIICA CTUMYII),
KOTOPBIl HEOOXOAMMO HaMepeHHO Ipeofonetsb. VI meit-
CTBUTENIbHO, METAaHAN3 JAaHHBIX HellpOBM3YanM3alOH-
HBIX UCCIENOBAHMIT IIOKA3bIBAET, YTO, IIOMUMO JIOOHBIX
rIasofBUraTenbHbIx obmacreit (frontal eye fields), cakka-
IBI PETYIMPYIOTCS TeMeHHOI Kopoii (Jamadar et al., 2013;
B TEPMIHAX TE€OPUU KOHCTPYKTMBHBIX OIIEPATOPOB 3TO CO-
OTBETCTBYeT S-omeparopy). B To e BpeMsA aHTMCAKKaJbl
TpebYIOT yuacTus eltfe 1 IpepOHTAIBHOI KOPbI — OTHE/A
MO3Ta, CBA3aHHOTO CO CXeMaMMI YNpas/isAouLez0 KoHmpons,
PerymmMpyoLMy aKTMBalMIo ¥ TOPMOYKEHIe BHYMAHMS,
TO €CTb KOTHUTVBHBIM KOHTPOJIEM U YMCTBEHHBIM YCHUIIM-
eM (E-, M- u I-oneparopamu B TepmuHax TKO).

ITockonmpKy Teopusa KOHCTPYKTMBHBIX OIIepaTOPOB
SIB/ISIETCsT 001t Teopueil KOTHUTUBHOTO PAa3sBUTHMSA, OHA
MOXXeT OBbITh MOJ/Ie3HA B IICUXOJIOTUM, HelpoHayKe 1 ce-
pe ob6pasoBanusi. HekoTopble nccmegoBatem mpeamoiara-
0T, YTO MOAXOMBI, B KOTOPBIX pacCMaTpUBAIOTCS C/IOXKHBIE
KOTHUTMBHbIE SIBJIEHN, MOTYT IPeOCTaBUTD LI€HHBbII Ma-
TepUaI [/Is1 BBIYMC/INTEIBHBIX MOJeTIell ¥ CO3[aHMs a/Iro-
purmoB (Schmid et al., 2011). Teopust KOHCTPYKTUBHBIX
OIIepaTOpPOB — 3TO MOJENb, OMNCHIBAIONIasA KOHKPETHBIE
IpaByMlIa YMCTBEHHO! paboTbl (CKpBITBIE OIIEPATOPSI)

u ofIiue MpaBWIa, KOTOPbIE VCIIONb3yeT M000i demo-
BeK, eC/I OH pelllaeT 3afa4yM U VICHONb3yeT MOME/N; 3TO
B TOM 4MCIe Pa3pabOTUMKV KOMIIBIOTEPHBIX TEXHOJIO-
TMif, IPOTPaMMICTHI 1 Tonb3oBatenmn. Metonsl TKO, Bo3-
MOYXHO, He IIOMOTYT IIpM IIOMCKe HaWTy4IIell TpOrpaMMbl
WIS pellieHVMA KOHKPETHOM 3aflauyl WIM IpU peann3anym
KOHKPETHOJ CTpaTerny; OfHaKO OHM MOTYT IIOMOYb OIIpe-
IeIUTh CIOXKHOCTb MHTE/IIEKTYaIbHOI PaboThl IO CO3fia-
HUIO CTpaTery BBIIOTHEHNA 3afau /LA IPOeKTUPYeMOoit
KOMIIBIOTEPHOJT IIPOrPaMMBI (CO CTOPOHBI pa3paboTInKa)
WIN 10 ee TIOHVMMAHMIO (CO CTOPOHBI II0/Ib30BaTeNsA). Me-
TOZIbI TEOPUY KOHCTPYKTUBHBIX OIIEPATOPOB TAKXe MOTYT
CII0COOCTBOBATh HAXOXK/IEHUIO 9BPUCTHUK /IS paspabor-
KM TIPOTPaMMHOM CTPATeTuy IPpY PelIeHNM KOHKPETHON
sajaunt (W mns obydenns). IToustust desopueHmupyro-
WUX UTU HANDABASIOWUX CUMYA ULl 1 OOBSICHSION[NE UX
TeopeTN4ecKre KOHCTPYKIUM MOTYT TaKXe CIOCOOCTBO-
BaTb pa3paboTKe MOJeIelt, IO3BO/LAIOIINX Pas/InIaTh IPO-
TPaMMBI [0 CIOXHOCTK (C 06eux TO4YeK 3peHMs — Kak
pa3paboTYNKOB, TaK ¥ O/Ib30BaTeIell). boree Toro, mpex-
HojlaraeMble B paMKaX Hallleil TeOpMM OTPaHMYeHUA IO
€MKOCTU MEHTa/IbHOTO BHUMAHUs (M B 0COOEHHOCTH IIO-
HsTHe M-omepaTopa) MOIYT OBITb MO/IE3HBI IPU OLlEHKe
CTIOKHOCTYI KOMIIBIOTEPHBIX IIPOTpaMM I IO/Ib30BaTe-
JIelt Ha Pas/IMYHbIX CTAAVSX PaspabOTKIL.

MccnenoBaHnsa CIOXKHBIX IICUXWYECKUX SABJICHMUI,
TaKMX KaK peKypCUBHOe MbllUIeHMe (CM., Hamp., van den
Bos et al,, 2016), Takxe MOIyT IIONYYUTb BaXKHBII Teope-
TUYECKUII MMIIY/IbC IIPY MHTEPIpeTaluy 3TUX (eHoMe-
HOB B TepMMHAaX TeOpUM KOHCTPYKTUBHBIX OIIEPATOPOB.
B wacTHOCTH, peKypcMBHOE MBILUICHUE ABJIAETCA CIOXK-
HBIM BUJIOM YeJIOBEYECKON [eATeIbHOCTH, CBA3aHHBIM
C pedblo, MAaTeMATVKOI, pellleHNeM 3afad, COLUaTbHBIM
NIO3HaHVEeM, MOZEJIbIO IICUXIYEeCKOro U TaK janee. B ocso-
eHUM VIV OHVMAHNM TI060T0 CJIOKHOTO, Pa3BOPAYNBAI0-
I[ErOCsT BO BpeMeEH ITpoLiecca MOXKeT ObITh 3a1eliCTBOBaHA
pexypcust. IIpy 9TOM BaXXHO OTMETUTD, YTO CIIOCOOHOCTD
HOHVMATb IICUXNYECKIe COCTOSAHNA IPYTUX U CMOTPETh Ha
CUTYaLIMIO C Pa3HBIX TOYEK 3PEHNA pasBUBAETCA Ha IIPO-
TSDKEHIY [IeTCTBA U MIOAPOCTKOBOrO mmepruopa (cM. van den
Bos et al., 2016; Im-Bolter et al., 2016). Ban fgen Boc u xo-
neru (van den Bos et al., 2016) mokasanu, 4To yCIELUIHOCTD
B 3a/jadyaX Ha pPeKypCUBHOE MBbIIUICHNE YBeIN4MBaeTCA
¢ BospactoM. Takoe yiydieHne MOXeT OBITb TONBKO 4a-
CTUYHO 00BSICHEHO 3a CYET PasBUTIS BepOaIbHBIX CIIOCO0-
HOCTelT, ITOCKOJIbKY 3afjayll Ha PeKypCUBHOE MBbILIIeHVe
3a/IelICTBYIOT TaKXXe U HeBepbaIbHYI0 00paboTKy MHDOP-
mammu. K cxopnupiM BhiBomaM mpuxopar u Vim-bBonrep
¢ koyuteramu (Im-Bolter et al., 2016), o6HapyxuBIIME, 9TO
VCIIEITHOCTD B 3afa4aX Ha PACCY>KACHMA O IpefiCTaB/IeHN-
AX JPYTOro 4e/IoBeKa B 3HAUUTE/IbHOI CTeIIeHU 3aBUCAT OT
YpOBHA pasBuTusA M- 1 I-onepaTopoB, KaK OHU OIIpefierie-
HBI B TeOpVM KOHCTPYKTUBHBIX OIIEPaTOPOB.

HamoMHumM, 4To pasmmuyme MeXXAy HaIpaBJIAONIN-
MU ¥ Ie30pUEHTUPYIOIIUMM CUTYalUAMY IIPeNCTaBIAeT
c00011 KOHTUHYAIbHYIO IIKAMy (TO €CTb CUTYal[Uy MOTLYT
OBITb B HEKOTOPOJI CTEIIEHI HAIIPAB/IAIOMINMI U B HEKOTO-
POII CTelleHN Ie30PMEeHTUPYIONIVIMN), U OLjeHKa II0 TaHHO
IIKaJle BapblUpyeT B 3aBUCHMOCTU OT TOTO, KaK/e VIMeH-
HO CHCTEMHBIE OIIePATOPbI JO/DKHBI OBITH 3a/[€/ICTBOBAHBI
I pelleHVs AaHHOI 3agaun. Takum obpasom, mpu pa-
BEHCTBE AIPYIMX YC/IOBUIL [Ie30pMEHTUPYIOLINe CUTYaLN
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6onee TpeboBarenbHbl K eMKocTit E-, M- u [-omepaTopos
IO CPaBHEHUIO C HAIpaB/IAIOLIIMMY 3afgadamu. Kak MbI Mo-
XKeM OIpele/nTb, OyieT /M 3a/jadya HaIpaB/IAOLIeN I
mesopuenTypymomeir?! Urto6bl OOHAPYXUTh Te IPU3HA-
KU ¥ TIPOLIeCChl, OT KOTOPBIX 9TO 3aBUCHUT, HEOOXOLUMO
IPOM3BECTM TaK Ha3blBaeMbIil MeTaCyO'beKTHBII aHaIN3
3a/jaun.

MeTtacy0beKTHBIIT aHATN3 3a]a4M

Mertacy6beKTHBIIT aHA/IN3 33[ja49M — ITO TEOPETUUECKI MO-
TUBMPOBAHHBIN MIOXOJ K OLIEHKe TPeOOBaHMS K €eMKOCTU
M-oneparopa co CTOpOHBI 3afaun. Kak MblI y>ke ymommHa-
JIN BBIIIE, OH HA3bIBACTCA MeTaCY6'I)eKTHI)IM, HOTOMy 4qTo
HaIlpaBJIeH Ha OIMCaHNe IIPOLIecca PeIleHU «U3HYTPI», TO
€CTb C TOYKM 3pE€HMA BO3MOXHBIX NJIA I/ICHbITyeMOFO Ipo-
eccoB peuterns. Teopust KOHCTPYKTUBHBIX OIEPaTOPOB
IIpenjaraeT OnpeneIeHHbIe KOHCprKTbI n I/IHCprMeHTI)I,
C IIOMOIIBI0 KOTOPBIX MOXKHO Pa3/Io>KUTDh 3a/jady Ha ee Oc-
HOBHBbIE HpoueccyaHbeIe KOMIIOHEHTBI (CXeMI)I U CUCTEM-
Hble (PYHKIMI, TO €CTh OII€PATOPbI U IPUHIUIIBI), KOTOPBIE
TOJDKHBI OBITH YYTEHBI IIpU pacdere TpeboBaumii k E-, M-,
I- u dpysum omeparopam co croponsl 3agaunm (Pascual-
Leone, Johnson, 1991, 2005, 2011, in press). ViupiMu cioBa-
MU, 3TOT METOJ aHA/IN3a MOXKET 6bITb JICIIO/Ib3OBAH, ‘{TO6I)I
OIIpele/INTh MOAXOMSIIIYI0 CTPATEINIO I PEeLIeHNsT KOH-
KPETHOIT 3a7jauy, CMOAE/IMPOBATh OIEPALMOHA/TIbHbIE CXe-
MBI (B TOM 4NC/Ie UX [TAPaMeTpbl), PUIYpaTUBHBIE CXEMBI,
a TaK)Xe COOTBETCTBYIOLIME VM OIIEPATOPBI, KOTOPBIE, Be-
pOsiTHee BCero, BHECYT HaMOOIbIINIT BK/IA B IIPOLIECC pe-
e, [JaHHBIT METOZ 0COOEHHO TT0/Ie3€eH IIPU paspaboTKe
HOBbBIX M3MEPUTENIbHBIX METOAUK /I OLIEHKU VHIVIBUTY-
QIbHBIX Pa3/INymil, Ipu paboTe ¢ AeTbMU Pa3HOTO BO3Pac-
Ta VIN B KIMHUYECKOM OVMATrHOCTUKE. K anMepy, €C/IN MbI
3HaeM, 4YTO HeKas 3afada TpebyeT KOOPAMHALNMU OFHOIL
OIlepal[IOHAIBHON U TpeX (PUIYpaTUBHBIX CXeM, MBI MO-
JKEM OXKMJATh, YTO TPeOOBaHMs K eMKOCTH M-omeparopa
CO CTOPOHBI IaHHOII 3afauu OYAYT COCTABIIATD MAKCUMYM
YE€ThIpE €AVTHNIIbI (CCIII/I TOJIBKO B YCHOBI/IH 3a/lauM HE BKITIO-
YeHbl [[OIOIHUTEIbHBIE YCIOXKHSIOI[NE, OTBJIEKAOIINe
WIN Je30pyeHTupyomue ¢pakropsl). brarogapsa sToMy Mbl
MO>KeM IIpefICKa3aTh, YTO 9Ta 3afja4a B HOpMe Oy/IeT Ierkoii
ms B3pocoro (M-omepaTop y KOTOPOro 4acto paboraer
Ha YPOBHE 3arPY)KEHHOCTH 4-5 €IMHMNLL, HO IIOTE€HI[MA/IbHO
obOmamaer eMKOCTbIO 7 eguuniy; Pascual-Leone, 1970, 2012,
2019; Pascual-Leone, Johnson, 2005, 2011). A BoT y gereit
MUIajillle [IeBSTY JIeT TaKask 3a7jaua, BepOosiTHee BCETO, BbI30-
BeT CJIOKHOCTH, €C/IM TObKO He BMEILIAITCS KaKue-1ubo
CUTYaTVBHBIe (PaKTOPBI VI IIPOLUIBIN OIBIT, 06JIeryar-
I[yie pellleHne 3aJaqn.

MpI IpOMIIIOCTPUPYEM NIPUMEHEHNE METOa MeTa-
CyOBeKTHOTO aHaIM3a 3a[ja4M B KOHTEKCTe MCCIeOBAHMS
KOTHUTUBHOTO PasBUTKs HA MaTepuaie 3aflauM CpaBHe-
Hust 11BeToB (Color Matching Task, ganee CMT; Arsalidou
et al,, 2010). PaccmoTpuMm mna mpymepa Bapuast «Kimoy-
HbI». B 3TOJI 3agaye MCIBITYEMbBIM ITOOYEPEHO MPENbAB-
JITIOT CEPUI0 PUCYHKOB (9TO BCerga OfHa 1 Ta e Qurypa
K}IOYHa), I B OTHOIICHUN KaXXJI0To "3 pI/ICYHKOB I/ICHI)ITy-
€Mbl€ [OJDKHbI OTBETUTD, COBIIANAIOT /M OIPENETICHHbIE
PpeneBaHTHbIE ITPU3HAKN (B JAaHHOM BapHMaHTE 3aja4yy —
HBeTa) Ha TeKy]J.IeM pI/ICYHKe C TeMU, 4YTO 6I)UH/I Ha IIpe-
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PucyHok 3. OLEHKN EMKOCTU MEHTASIbHOO BHUMaHUS,
Nosy4eHHbIE C MOMOLLBIO 3a4a4M Ha CpaBHEHUE LIBETOB

(CMT). YepHble cTonbLbl — TEOPETUHECKU NPOrHO3Mpyemoe
3Ha4eHne emkocTn M-onepartopa Ha JaHHOM YPOBHE pa3BuTUSA
no Pascual-Leone, 1970. SMnnpunyeckne oueHKN 6blav NonyyeHbl
B pa3nunyHbix uccnegosaHusix (CMT-a: Arsalidou et al., 2010

n CMT-b: Powell et al., 2014)

mpigymeM. [IpyrumMm cl1oBaMM, UCIBITYeMble OLIeHMBAIOT,
M3MEHWINCh /M L[BeTa IpU CMeHe pUCYHKOB. He mnme-
eT 3Ha4YeHM:, Kakad MMEHHO YacTb PUCYHKa 3aKpalleHa
B OIIpefie/IeHHBII LIBET, BaXXHO TOJBKO TO, IPUCYTCTBY-
€T M OH XOTb B KaKOW-TO 4acTy pucyHka. Ha pasmmy-
HBIX YPOBHAX CIOXXHOCTM 3afayy KOJNYIECTBO IIBETOB
B HabOpe BapbMPYeTCs OT OFHOTO [0 LIecTu. Takum 06-
pasoM, B 3TOJ 3ajjaue II0 OTHOLIEHUIO K PeleBaHTHBIM
nBetaM ((uUrypaTMBHBIC CXeMBbI) B KOJMMYECTBE OT OFHO-
ro [0 LIeCTV HpMMeEHSEeTCsl OffHa omepauyus (omeparyo-
HanpHas cxema «[IpocmaTpuBaTh 1 omosHaBathb»). Kpome
TOTO, B 33/laue CPaBHEHIA [IBETOB 3a[jaAl0TCSA CTVMYIIBL, KO-
TOpble TpeOyeTcsi UTHOPUPOBATh: 9TO CUHMII U 3eJIeHbIil
1BeTa. Pelrarenio Taxxe MPUXOAUTCS UTHOPUPOBATD pac-
II0JIOXKEHME 1IBETOB I CaMy (PUIypy KIOYHA, BKIIOYast €T0
JIMLO U OfeX[y (IepYaTKy, IyTOBUIbI, BOPOTHMK U T.[.).
9T oTBIeKaINye/fe30pueHTUpYIomue (GaKTOPbl MMe-
10T 6OJIBIIOE 3HAYEHNE [ OLeHKM TPeOOBaHUIT K eMKO-
ctu M-omepaTopa CO CTOPOHBI 3afadl, IIOCKOJIbKY OHI
BBIHY)KJAIOT peIlIaTe/sl MCIOIb30BAThb J[OIIOTHUTE/IbHBIE
cTpaTerny, 4YToObI M36eKaTh OIINOOK, YTO 0OBIYHO MIPefi-
HO/IaTaeT yBe/IMYeHNe YICIIa MICIIO/Ib3YeMBbIX CXeM — a 3Ha-
YIT, ¥ IOBBILIEHYE TPEOOBaHMIT K eMKOCTI M-omepaTopa.
B pesynbTate B paccMaTpuBaeMolt 3afade onepanus «IIpo-
CMaTPUBATh—OIMIO3HABATH — COIIOCTAB/IATb» CTAHOBUTCS 60-
Jlee CIIOXHOIL: TpeOyeTcsl [OIOMHNTENbHAS CXeMa, YTOOBI
07151 CONOCMABIEHUST C HAOGOPOM U3 1 PeNeBaAHMHBIX 14BEM08
npedvidyuiezo pUcyHKa 0OYepefHO BbIAEATD Kaxovlil pe-
JIe6AHMHDLIL Y6em HA meKyusell KapmuHke ¢ KI0YHOM, Te
IPUCYTCTBYIOT ellfe 1 OTBJeKaouye IiBeTa. Takum obpa-
30M, €C/TM MBI XOTMM PAacCINTATh TPEOOBAHMUSI K €MKOCTU
M-omepartopa fyis1 06pabOTKM OFHOTO PUCYHKA, HA KOTO-
POM HeOOXOLMMO OLIEHWUTH 1 PETeBAHTHBIX LIBETOB, OHA
6y11eT COCTaBJIATh N+2 cXeMbl (T7e 2 eqUHMIIBI COCTAB/IAIOT
omepanyoHanbHas cxeMma «[IpocMaTpuBaTh-OIIO3HABATH-
COIIOCTAB/ISAITb» M CXeMa BBIfie/IeHNsI 1ie/IeBbIX I[BETOB U3
obmero pucyHka kioyHa). Hanpumep, TpeboBaHuUS K eM-
KocTu M-omepaTopa B 3ajjaue C 2 pe/ieBaHTHBIMY LiBeTa-
M1 6YAyT COCTaB/ATh 4 enuHULbL [TOCKONBKY MbI 3HaeM,
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YTO €MKOCTb MEHTAaJIbHOTO BHUMaHUA y feTeit K 9-10 ro-
mam gocruraet 4 epyHuI (Tabmmia 2), TO Mbl MOYKEM OXKMI-
JaTb, YTO [JAHHBIII YPOBEHb CIOXKHOCTK 3afadn Oymer MM
TOCTYTICH.

Kak BupHO U3 pucyHKa 3, sMIMpHU4ecKye pe3y/bTa-
TBI, IIOJly4eHHbIe B JBYX CPe30BBbIX MCCIEHOBAHUAX, IIPO-
TEeMOHCTPUPOBAIN 3HAYNTETbHOE COOTBETCTBUE MEXIY
OLIeHKaMMl eMKOCTU M-ollepaTopa, MOTy4eHHbIMHI 110 pe-
a/IbHBIM pe3y/IbTaTaM JieTell B 3ajlaue Ha CpaBHEHMe IIBe-
TOB, U aIpVOPHBIM TeOPETUYECKMM IpeficKasaHleM,
CIe/TaHHbIM JIs1 Pa3INIHbIX Bo3pacTHbIX rpymil (Arsalidou
et al., 2010; Powell et al., 2014). 3tu smMoupuveckne pe-
3y/IbTAaThl, HApALY CO MHOIMMU JOPYTVMMU, IIOTyYeHHbI-
MU B pasHBIX BO3pPACTHBIX TPYIIIaX J Ha pasHbIX 3afjadax
Y YaCTUYHO IPOLMTUPOBAHHBIMM BBIIIE, CBUJIETEIbCTBY-
IOT O BBICOKOJ KOHCTPYKTHOJ Ba/IMJHOCTY T€OPETUYECKIX
HpencKasaHnit Mogeny, chOPMYIMPOBAHHBIX 60jIee COpo-
Ka et Hasay (Arsalidou et al., 2010; Pascual-Leone, 1970;
Pascual-Leone, Baillargeon, 1994; Pascual-Leone, Johnson,
2005, 2011). CX0OfCTBO IOMTY4IeHHBIX KOUHECHBEHHBIX NO-
kasameneti 077 PA3AUMHBLIX MUNOE 3a0A4 U PasIUIHBIX
BO3PACTHBIX TPYIII TaKXKe CBUJIETEIbCTBYET O HaZleXKHOCTH
U KOHCMPYKMHOU 8a1UOHOCMU WCIIONIb3yeMOTO MeTOZAA
M3MepeHMs] eMKOCTY MEHTa/JIbHOTO BHUMAaHUA, KOTOPBIi
TaKXKe IIPUMedYaTebHbIM 00pa3soM Ky/IbTypPHO HE3aBUCUM
(Arsalidou, Im-Bolter, 2016; Miller et al., 1989; Miller et al.,
1992; Pascual-Leone et al., 2000).

3aknueHune

Takum 06pasom, MBI KPaTKO ONMCAIN OCHOBHBIE KOHCTPYK-
TBI, MOJIE/IM M KOJIMYECTBEHHbIE IIPefiCKa3aHMs TeopuUn
KOHCTPYKTMBHBIX OIIepaTOpOB, a TAKXKe IPOVJUIIOCTPUPO-
Ba/II ee IIPMMePaMI 13 MCCIeSOBAHMIL 1 OOBIEHHO XKI3-
Hi. Otrankusasicek ot pabort JK. [Tnake u K. ['onppurreiina
(Goldstein, 1934/2000), a TakXXe OT HEPOICUXOIOTU-
4ecKoil Teopuu, B TOM 4ucie pabor A.P. Jlypun, Teopus
KOHCTPYKTMBHBIX OIIEPaTOPOB IOCPEACTBOM KOHCTPYKTN-
BUCTCKOTO IIOfIXOfia K KOTHUTMBHOMY Pa3BUTUIO BHOCUT
CBOJT 0COOBII BK/IAJ B IIOHMMAaHIE B3aMIMOMIEICTBIS MEX-
Iy 6moxamu Mosra 1mo A. P. JIypuu: mepBsiM 67I0KOM MO3I4,
PeryIUPYIOLINM TOHYC, YPOBHU OOfPCTBOBAHMS U IICHUXU-
YeCKue COCTOSIHIS, COOTBETCTBYIOIIME BO3OYKAEHMIO, Ofu-
TEJIPHOCTM U YTHETEHMIO BHVIMAHUS, U TPETHUM OIOKOM
IPOrpaMMUPOBAHUA, PETYIALUN U KOHTPOJLA (IIpoLecchl
IUVTaHVPOBAHMS, peann3ali ¥ KOHTPOJIS AesATeIbHOCTN).
Teopus KOHCTPYKTMBHBIX OIIEpaTOPOB IIOKa3bIBaeT, Kak
MMEHHO IIPOVCXOMUT 9TO B3aIMOIENICTBIE, BBOLSI HEOHXO-
IVIMBIE JUIs1 9TOTO HOHATUA CXeM U CKPBITBIX OIIEPaTOpPOB,
U B 0COOEHHOCTH — pa3pabaTbiBast KOHILEIIINIO MEHTAIb-
HOTO BHUMaHMA. MeHmanvHoe sHUMAHUe ObiI0 ONUCAHO
(xoms u He nonyuuno obvAcHeHus) 6 pabomax Y. Incemca
u A.P.Jlypuu xax npouseonvHoe UHMENIEKMYAanbHOe
BHUMAHUE; 6 MeOPUlU KOHCPYKIMUBHBLX 0Nepamopos oOHo
ObI710 KONUYECBEHHO U3YHeHO 8 X00e €20 PA3BUMus Ha
MHO2UX 803pACMHBLX 2pynnax. Mbl Takke IPOaHaIN3NPO-
Ba/IJf HEKOTOPBIE aCIIeKThI CBSI3M MEHTAJIbHOTO BHUMAaHUsA
C CO3HAHMEM U HTE/IEKTOM.

[l Hac Ba>KHO IIO/T4€PKHYTH ellle TPY K/TI0UeBhIX IIpe-
MMYIIeCTBa, KOTOPBIMM pacHo/araeT Teopusa KOHCTPYK-
TUBHBIX OIlepaTOpOB. Bo-TepBHIX, BBOAATCA pasnuueHue

U KOOPOUHAUUS  MeHOY  CKPLIMbIMU  CUCTIEMHBIMU
onepamopamy (KOHKPEeTHBIMIU IIPaBWIAMM, IIOTHOCTBIO
CBOJIUMBIMU K d)yHKuI/IOHaHbHOIZ OVHAMUKE MO3Ta I pery-
JIATOPHBIM IIPOLIeCCaM) M cXeMaMU KAK HOCUMENAMU UH-
popmayuy (HEVIPOHHBIMYU AHCAMOISAMU U HEPOHHBIMIU
cersimu). OTMETVM, 4TO HE3aBUCUMOCTb OT COZEp>KaHMs
1 pErynATOpHbIE (I)YHKLU/H/I CKPBIThIX CUCTEMHBIX OIl€pa-
TOPOB ITO3BOJIAIOT NPUMEHATD 3Ty KOHLENIMIO IIPU MO-
AE€NMMpOBaHNM KOHTEKCT-3aBMCUMBIX ITPOLIECCOB VICIIO/Ib-
30BaHMA CXE€EM B PA3/INYHBIX ITPEAMETHDBIX O6HaCT}IX. 310
0C06eHHO Ba)XHO, IIOTOMY YTO MEHTA/IbHOE€ BHUMAaHME OT-
HOCUTCA K YMCITY KOTHUTUBHBIX PECYpCOB, IPUMEHMMbIX
B Pa3/INIHBIX BO3paCTax M IIpN pEIIEHUN Pa3/INIHbIX 3a7a4
(Arsalidou, Im-Bolter, 2016; cm. Takxe 0630p B Onwumere,
Reid, 2014). Bo-BTOpBIX, JaHHAs TeOpy: MO3BOMIIIIA HONTY-
YNTb KOJIMYECTBEHHDbIE ITPENCKA3aHNA yposﬂeﬁ emMKocmu
MEeHMAnvHo20 BHUMAHUS, XapaKTepU3YIOLUINX pa3INdHble
CTaguyl KOTHUTUBHOIO Pa3BUTHUA, IIPEN/IOKEHHbIE B TeE-
opun JK. IInaxke ¥ Heomma)KeTMAHCKMX IIofxofax (Iep-
Bble TaKme mpefckasaHus 6vum cpemansl X. ITackyamem-
Jleone B 1970; Pascual-Leone, 1970). 9Tu o1eHKH, B CBOIO
odepefib, JAIOT BO3MO>KHOCTD, IIO/Ib3yACh METONOM MeTa-
CyOBEKTHOTO aHAIN3a, KONUUECHBEHHO NPedcKAa3bleamb
ycnewHocmo Oemeti pa3IUMHBIX 03PACIIOB 60 MHOXMECIIBE
3aday. TakuMm ob6pa3oM, 3TU IpelcKasaHUsA MOTYT OBITh
IIPOBEPEHDI U YK€ IPOBEPANINCH SMIIMPUYIECKN. B-TpeThuXx,
TeopysA KOHCTPYKTUBHBIX OIlepaTOPOB IIPEIJI0XIIIa METO-
TOJIOTUIO ANPUoPHO20 onpedesneHus 00CMYNHOU HA OAHHOM
amane paseuUMus COHHOCY KOZHUMUBHOT 3a0a4Ul, I
TpeboBaHMIT K HEOOXOMMOIT /IS €€ BBIIIOTHEHNS eMKOCTI
M-omepaTopa. ITO IO3BOJIAET CTPOUTD CTPOTHE IpefCKa-
3aHMA yCIIEMTHOCTU B TOM M/IM MHOM BIJi€ 3alla4 B 3aBUCHU-
MOCTH OT BO3pacTa.
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