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Production during Awake
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Abstract. To minimize permanent postoperative deficits, functional mapping with direct electrical stimulation (DES)
is becoming a gold standard when a brain tumor resection must be performed near or within eloquent areas. Due to
the devastating impact of communication disabilities, language is one of the most commonly mapped functions. However,
standardized linguistic protocols for intraoperative use are still scarce. Here we present the first Russian standardized naming
test for mapping noun and verb production during awake neurosurgeries. Its development has been informed by modern
(psycho)linguistic knowledge and DES requirements. The test was clinically piloted in a sample of 23 patients who underwent
awake craniotomy, with results showing high relevance of the test in combination with DES for mapping language-relevant
cortical and subcortical sites. The use of the test intraoperatively enabled extensive resection of tumor tissue while preserving
language function in most of the tested patients. The test materials and protocols are freely available online.
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Introduction

Intraoperative mapping of sensorimotor and cognitive func-
tions with direct electrical stimulation (DES) is a modern
standard of surgical treatment of supratentorial tumors (Bello
et al., 2006; Bertani et al., 2009; Duffau, 2007; Garrett, Pou-
ratian, & Liau, 2012). The procedure can be performed fol-
lowing the asleep-awake-asleep protocol (first, the patient’s
brain is exposed under general anaesthesia, then the seda-
tion is stopped for mapping purposes, and general anaesthe-
sia resumes for the closure of the wound), or the full-awake
protocol (the patient remains under local anaesthesia dur-
ing the entire operation). In the central part of both proto-
cols, DES is applied to the brain while the patient performs
specific sensorimotor and cognitive tasks. Transient distur-
bance of the patients performance is taken as an indication
of functional relevance of the stimulated brain areas. Such
functionally critical, or eloquent, regions are preserved dur-
ing the subsequent tumor resection, in order to avoid post-
operative deficits. In contrast to preoperative mapping with
functional magnetic resonance imaging (fMRI), DES can be
used intraoperatively to differentiate between regions which
are essential for a particular function and those which reflect
co-activation, indicating which can be resected without per-
manent deficits (Chang, Raygor, & Berger, 2015; Roux et al.,
2003). Moreover, DES allows functional mapping in both
grey and white matter; the latter cannot be achieved with
fMRI (Rostrup et al., 2000; Wise, Ide, & Poulin, 2004).

Language is one of the most commonly mapped
functions in awake surgery settings, because brain tumors
are often located in language-relevant areas (Duffau, 2007;
Tonn, 2007), and because language loss has a devastating
impact on a persons life (Code, Hemsley, & Herrmann,
1999; Vickers, 2010). The seminal study by Ojemann (1979)
showed that the areas crucially implicated in language are
not restricted to the commonly recognized perisylvian
language region, but extend to a larger cerebral network
and also involve subcortical pathways. Subsequent studies
showed high individual variability of language represen-
tation in the brain (Bizzi, 2009). Thus, language mapping
with DES during awake surgery is of great clinical value
because it allows surgeons to identify the individual
boundaries of a functionally safe resection with a high
degree of precision. There is a large body of clinical evidence
suggesting that DES is associated with a significantly lower
rate of postoperative communication disabilities (Duffau,
2005; Peruzzi et al., 2011; Sacko et al., 2011).

For decades, number counting and object naming
have been the most commonly used tasks during intraop-
erative language mapping (Bertani et al., 2009; Duffau, 2005;
Metz-Lutz etal., 1991; Ojemann, Ojemann, Lettich & Berger,
1989). Counting constitutes an example of automatized
language which is different from regular propositional
language both in terms of processing and brain represen-
tation (Van Lancker Sidtis, Canterucci, & Katsnelson,
2009; Van Lancker Sidtis, McIntosh, & Grafton, 2003). In
contrast, naming represents a better approach for mapping
the language-relevant neural substrate (Brennan, Whalen, de
Morales Branco, O’Shea, Norton, & Golby, 2007). Naming,
or picture-induced word retrieval, is a dynamic and multi-
staged language process. According to a widely recognized
model oflexical access by Levelt (Levelt, 1989; Levelt, Roelofs,

& Meyer, 1999), word retrieval is triggered by conceptual
preparation (the activation of a concept to be named); it
is followed by lexical selection and morphological encoding,
which results in the activation of a lemma (a word in the
mental lexicon containing its meaning and grammatical
properties); the final stage involves phonetic encoding. The
output of lexical access feeds motor realization; as a result,
the word is articulated. These stages constitute the main
process of human naturalistic language usage. Although
attempts have been made to develop more comprehensive
intraoperative language batteries, which would cover more
detailed aspects of language production and comprehension
(Coello et al., 2013; Papagno et al., 2012; Polczynska, 2009; de
Witte et al., 2015), object naming represents a gold standard
inlanguage mapping in awake surgeries due to the ease of task
implementation and because it taps many processes relevant
for naturalistic language (Chang, Raygor, & Berger, 2015).

Despite their prevalence in operation rooms of various
countries, the naming tests used for speech mapping
are overwhelmingly ‘home-made’ instruments with no
normative data available. Exceptions to this are two tests for
language mapping (at least, as described in the literature)
which have been normed in neurologically healthy speakers
and validated in clinical populations: the standardized Dutch
Intraoperative Linguistic Protocol (de Witte et al., 2015) and
the Italian object and action naming test (Rofes, de Aguiar, &
Miceli, 2015). Test standardization is critical for the adequate
assessment of patients’ performance during intraoperative
testing. For example, it is not uncommon for a picture to
have one dominant but also several non-dominant names,
all of them being possible for a given picture. Standardization
helps to identify more plausible and less plausible picture
names in order to be able to distinguish between patients’
correct and erroneous (paraphasic) responses during test
performance (for example, it is correct to name a picture of a
cactus ‘a cactus’ or ‘a plant’, but not correct to name it ‘a rose’).
As part of a comprehensive Russian intraoperative cognitive
battery, which is now under development, we created an
intraoperative naming test that is, to the best of our knowledge,
the first standardized intraoperative test available in Russian.
Driven by clinical need, our motivation was to design
a modern, (psycho)linguistically informed and standard
tool to map word production during awake neurosurgeries
in Russian speaking patients with brain tumors".

Although object naming remains the most widespread
version of naming tests, a large body of neurolinguistic
literature suggests that object and action naming (resulting
in noun and verb production, respectively) relate to only
partly overlapping neural circuits (see Vigliocco, Vinson,
Druks, Barber, & Cappa, 2011, for an overview). Specifically,
anumber of studies showed a greater involvement of temporal
regions of the left hemisphere in noun production, and
of frontal regions in verb production (Capitani, Laiacona,
Mahon, & Caramazza, 2003; Damasio & Tranel, 1993; Pillon
& d’'Honincthun, 2010; Shapiro & Caramazza, 2003; Tyler,
Bright, Fletcher, & Stamatakis, 2004; Zingeser & Berndt,
1990). The exact nature of the observed dissociation is not

1 Although the object and action naming tests that we present in this
paper were specifically designed for and piloted in a sample of patients
with brain tumors (gliomas), we hope that in the future, the application
of these tests can be extended to work in other clinical populations of pa-
tients with different brain pathologies.
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yet clear (see Shapiro & Caramazza, 2003; Vigliocco et al.,
2011, for a detailed discussion), but the currently recognized
hypothesis (Berlingeri et al, 2008; Crepaldi, Berlingeri,
Paulezu, & Luzzatti, 2011; Faroqi-Shah, 2012) relates it to
the fact that verbs differ from nouns in terms of semantic,
syntactic and even phonological properties, which
influence how the brain processes these two word classes.
In particular, it was suggested that action naming activates
not only the verb per se, but its whole predicate-arguments
structure (that is, the roles and referents obligatorily related
to this action), thus implying the need for a greater degree
of grammatical encoding compared to object naming
(Bastiaanse & Van Zonneveld, 2004; Rofes, Spena, Miozzo,
Fontanella, & Miceli, 2015; Vlasova, 2013). For example,
the verb ‘to cut’ may activate an agent performing the action
of cutting (‘a cook’) and an object that is being cut (‘bread’).
As a result, some intraoperative linguistic batteries (Bello
et al., 2006, 2007; Lubrano, Filleron, Demonet, & Roux,
2014; de Witte et al,, 2015) additionally include action
naming tests to tap specific grammatical functions of verbs
and their distinct neural representations.

Taking the above considerations into account, we
developed both object and action naming tests, each
designed to address specific foci on predominantly lexical
(noun production) and additional grammatical (verb
production) processes, respectively, during intraoperative
language mapping. Importantly, in order to control for item
variability between the two tests, the items’ pictorial charac-
teristics and word elicitation characteristics in the object and
action naming tests were closely matched in terms of the
following parameters: picture name agreement, subjective
visual complexity, object/action familiarity, age of acquisition
of a word, word imageability, image-word agreement, word
frequency, and word length in syllables. Short definitions
with explanations of how each normative parameter was
calculated can be found on the webpage of the database
of Russian nouns and verbs: http://en.stimdb.ru/ (Akinina
et al., 2014; Akinina et al., 2015).

The development of these tests was informed by
the requirements of DES and the limitations imposed by
the testing setting. Besides being grounded in contem-
porary theory, the tests have to be relevant, i.e. sensitive
enough for identifying eloquent brain tissue and for
allowing extensive resection of the tumor at the same time
(Rofes, 2012). Moreover, the duration of each test trial
(including item presentation and the patient’s response)
during intraoperative mapping should not last longer
than 3 -4 seconds (the duration of the stimulation effect)
to allow for a valid interpretation of the performance
outcome. Finally, the tests have to be ergonomic and easy
to administer in the operating room (e.g., their adminis-
tration should not require cumbersome equipment, and
they should allow on-line monitoring).

Method

Participants

Between October 2014 and August 2016, the test was clin-
ically applied in a group of 23 patients (mean age=38.5,
SD=8.7, ranging from 25 to 55; 11 females) who under-

went an awake craniotomy procedure with intraoperative
speech mapping. All patients were right-handed monolin-
gual native speakers of Russian with gliomas (World Health
Organization grade II-IIT) located within the left hemi-
sphere of the brain in proximity to the presumed language-
eloquent sites (typically in the left perisylvian cortex).
Patients had gliomas involving the inferior frontal gyrus
(n=12), the frontal-temporal regions (n=2), the frontal-
parietal area (n =1), the temporal lobe (1 =5), the temporal-
insular regions (n=2), and the temporal-parietal regions
(n=1). Demographic and clinical characteristics of the
patients are presented in Table 1.

All patients were enrolled and operated on at
the National Scientific-Practical Center for Neurosurgery
named after N.N. Burdenko, in Moscow. The protocol
was approved by the local ethical committee of the Center.
Before each surgery, the neurosurgeon, anesthesiologist and
neuropsychologist met with the patient to evaluate his or her
suitability for the awake craniotomy procedure. If there were
no medical or psychological contraindications, the patient
was briefed on each step of the procedure in detail, after
which an oral informed consent was obtained. Additionally,
all patients underwent a thorough examination of all major
cognitive functions according to Luria’s neuropsychological
assessment protocol (Luria, 1962/2012), prior to surgery.
Preoperatively, language function was within normal ranges
in 18 patients, 3 patients had efferent-motor and acoustic-
mnestic aphasia, 1 patient had acoustic-mnestic aphasia
with elements of efferent-motor aphasia, and 1 patient had
a mild form of acoustic-mnestic aphasia.

Materials

Stimuli for the intraoperative object and action naming
tests were selected from the normative databases of Rus-
sian nouns (Akinina et al.,, 2014) and verbs (Akinina
et al., 2015). These databases contain pictures of objects
and actions and their normative names, as well as other
(psycho)linguistic parameters (each rated by 100 healthy
native Russian speakers). Only items which had no more
than four different names were included in the tests,
to narrow the intraoperative identification of a cor-
rect response. Each of the tests contained 50 items cor-
responding to object/action pictures and their names
(see Figure 1 for an example). Only manipulable nouns
and action-related verbs were included, to narrow down
semantic variability across these two word classes. Object
and action naming tests were matched on available

Figure 1. Examples of the items used in the object (A) and
action (B) naming tests.
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Table 1. Patients’ Demographic and Tumor Characteristics
.E o g Tumor location Tumor type g\r/: d% Preoperative aphasia
£ 2 &
1 29 m frontal oligoastrocytoma I No
2 55 m frontal anaplastic oligoastrocytoma Il No
3 49 m temporal-parietal oligoastrocytoma -1l No
4 48 m temporal-insular oligoastrocytoma Il No
5 30 f temporal diffuse astrocytoma Il No
6 25 m frontal anaplastic astrocytoma I No
7 33 m frontal oligoastrocytoma Il No
8 42 f temporal diffuse oligoastrocytoma Il No
9 29 m temporal anaplastic astrocytoma Il No
10 33 m frontal astrocytoma -1l No
11 32 f temporal diffuse astrocytoma I No
12 34 m frontal diffuse astrocytoma 11-111 No
13 35 m frontal anaplastic oligoastrocytoma I No
14 35 f temporal-insular diffuse astrocytoma I No
15 34 f frontal-insular diffuse astrocytoma 11111 No
16 45 f frontal oligodendroglioma I ACOUStiC_mg?ﬁ?;;?a;igt;\?th elements
17 46 m temporal oligoastrocytoma I Mild acoustic-mnestic aphasia
18 39 f frontal-parietal diffuse astrocytoma I Efferent—mo;(;roigggfﬁnvgggcelements of
19 48 f frontal oligoastrocytoma Il Motor and acoustic-mnestic aphasia
20 36 m frontal-insular oligoastrocytoma Il Motor aphasia Wir:?neelzrizents of acoustic-
21 28 f frontal oligoastrocytoma 1111 No
22 51 f frontal diffuse oligodendroglioma Il No
23 50 f frontal oligoastrocytoma -1l No

pictorial and naming parameters. Using an alpha level
of .05, Welch two sample t-tests did not reveal a statisti-
cally significant difference between the items in the object
naming test and the action naming test in either picto-
rial parameters (picture name agreement: £(90.4) =0.01,
p=.99; subjective complexity: #(86.4)=1.3, p=.17;
object/action familiarity: £(91.2) = 1.4, p=.16), or naming
parameters (age of acquisition: £(96.6) = 1.6, p=.1; image-
ability: #(67.1)=-1.8, p=.08; image-word agreement:
£(69.5)=1.7, p=.1; frequency: #(56.7)=-1.3, p=.2; and
length: £(91.8) =-1.6, p=.1).

All test materials (lists of items with all their relevant
parameters; intraoperative protocols; programed stimuli
presentations) are available online. Their further clinical
usage is strongly encouraged by the authors.

Procedure

The test was administered in two steps: preoperatively and
intraoperatively. The selection of the test (object or action
naming) depended on the tumor’s location. Taking into
account existing empirical evidence that patients with dam-
age to the frontal lobe consistently show more difficulties
with verbs rather than nouns, while patients with lesions
in the temporal lobe exhibit more problems with nouns
than verbs (Chen & Bates, 1998; Damasio & Tranel, 1993;
Shapiro & Caramazza, 2003), we administered the action

naming test to patients with tumors located anteriorly
to the central sulcus and the object naming test to patients
with tumors involving temporal regions.

Preoperative assessment was performed one to three
days before surgery in order to familiarize patients with
the test procedure and to identify individually difficult
items. Patients were presented with a set of 50 black and
white pictures of objects or actions on a 10-inch tablet
positioned at a distance comfortable for the patient.
Pictures were strung together in a continuously playing
movie (created in iMovie 10.1.3) intermitted by a beep
signal (400 Hz, duration 500 milliseconds) every 3 seconds.
The presentation of the movie clip could be paused at any
time (e.g., when the patient was distracted or experienced
fatigue) and then resumed, or rewound. Patients were
instructed to say what object was depicted in the pictures
for noun elicitation, or what the actors were doing in the
pictures for verb elicitation, using preambles: Eto ‘This is’
(for objects), or Tut ‘Here’ (for actions). Such an elicitation
procedure resulted in the production of nouns in the
nominative case (e.g., Eto kaktus ‘This is a cactus’), or verbs
in the third person present tense (e.g., Tut tanzujut Here
they are dancing’). The naming of the entire material list was
repeated twice so that only unambiguously named pictures
and only those coinciding with the naming outcomes in the
normative database of Russian nouns (Akinina et al., 2014)
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Figure 2. An example of the outcome of the intraoperative language mapping during awake neurosurgery: A) a photograph of the surgical
cavity with mapped speech areas; B) ultrasound navigation of the mapped speech areas. Note: Tag 1: perseveration errors elicited at this
site (inferior frontal gyrus); Tag 2: anomia (superior temporal gyrus); Tag 3: perseveration + anomia (superior temporal gyrus); Tag 4: anomia
(superior temporal gyrus).

and verbs (Akinina et al., 2015) were preserved for each
patient’s personalized intraoperative protocol. This was
done in order to exclude the risk of false positive results
during intraoperative speech mapping.

Awake craniotomy was performed according to
the general safety guidelines for surgery (World Health
Organization, 2009) and following the specific guidelines for
awake neurosurgery (Kayama, 2012). Intraoperative testing
was performed under the asleep-awake-asleep protocol
with DES of cortical and subcortical sites in the awake state.
DES was administered according to the classical protocol
described by Berger and Ojemann (1992) and took into
account specific recommendations outlined by Szelényi
et al. (2010). While the neurolinguist and neuropsychologist
administered the naming test (one presenting the stimuli
and interacting with the patient, and the other completing
the protocol and monitoring the whole procedure),
the neurosurgeon performed electrical stimulation at the
sound of the beep (every 3 seconds) using a bipolar electrode
with tips separated by 5 mm. The direct current was delivered
in square wave pulses of 1 millisecond at 60 Hz. Current
amplitude varied across patients and ranged, on average,
from 2 to 6 mA. The individual stimulation intensity was
determined by a neurophysiologist based on the presence
of signs of epileptogenic activity in the electroencephalo-
gram’s signal. Stimulation sites were selected randomly,
although the neurosurgeon tried to avoid stimulating two
adjacent brain sites in succession in order to prevent epileptic
seizures. If stimulation resulted in a naming disturbance (as
evidenced by speech arrests, paraphasias, perseverations,
anomia, etc.), a sterile tag with an identifying number was
placed on the site. After a naming disturbance was detected,
stimuli presentation was paused and resumed as soon
as the patient had recovered and expressed readiness to
continue. When possible, each positive site was stimulated
at least three times for verification unless stimulation caused
epileptic activity in the brain. A brain area was considered
language positive if disturbance of naming performance
was observed in most of the stimulation trials, although
some areas showed variable outcomes. Eventually, only

unambiguous sites were kept and marked with the tags, and
the neurosurgeon tried to spare the identified sites during
tumor resection. As the resection progressed to the white
matter, spontaneous speech was elicited from the patient
continuously throughout the resection. The neurolinguist
and the neuropsychologist asked the patient to talk freely
on autobiographic topics (e.g., job, family, vacation, etc.)
and monitored the patient for language disturbances
during spontaneous speech. If disturbances were detected,
resection was stopped and subcortical pathways were
stimulated while the patient performed the naming test.
After the tumor’s functional boundaries were delineated this
way, both cortically and subcortically, the resection stopped
and the patient was put to sleep again. The number of test
runs varied from patient to patient from 1 to 4, or from
50 to 200 trials (with and without stimulation), depending
on the size of the exposed brain tissue, the state of the
patient, the ease of retrieval, etc. Thus, the total duration
of the intraoperative mapping procedure ranged from about
40 minutes to 4 hours. At the end of the resection, a digital
picture of the surgical cavity with all the identified language
sites (if any) was taken for subsequent analysis of speech
errors and their localization (see Figure 2 for an example).

Results

Intraoperative Mapping

Intraoperative mapping was successfully performed in
20 out of 23 patients. In three patients, epileptic seizures
and a semi-conscious state upon awakening prevented
the administration of the intraoperative protocol. Therefore,
data for these three patients were excluded from the subse-
quent analysis. The total number of electrical stimulations
for the remaining 20 patients constituted 1,758 stimulations
(mean number of stimulations per patient=92, SD =36,
ranging from 33 to 150). When the speech mapping pro-
cedure was performed, two patients out of twenty did not
show any clear language disturbances during stimulation;
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Table 2. Parameters and Outcome of Intraoperative Speech Mapping
Patient Intraoperative test Currency amplitude, mA Number of stimulations Number of positive language sites
1 actions n.a. 60 no clear language sites found
2 actions 4-5 75 1
3 objects 3.7-5 €8 S
4 objects 5-6 36 1
5 objects 2-5 104 2
6 actions 2-3 86 4
7 actions 2-3 34 2
8 objects n.a. 150 5
9 objects 2-4 76 6
10 actions 3 124 3
11 objects 8 134 1
12 actions 3-4 124 3
13 actions 4-5 134 2
14 objects 2-24 61 6
15 actions 3-5 95 6
16 actions 2.5-4.5 103 no clear language sites found
17 objects 5 n.a. 2
18 actions n.a. 104 7
19 actions 2-3.5 128 1
20 actions n.a. 97 6
Table 3. Localization of Positive Language Sites and Corresponding Errors
Number
Localization of positive Error type
language sites
lF.G (no EEEE laceian : 14 anomia, semantic paraphasia, unclear speech
within the IFG was determined)
frontal trlFG 2 anomia, circumlocution
oplFG 12 anomia, perseveration, delay
VvPrG 5 semantic paraphasia, sensations in the tongue
aSTG/mSTG 3 semantic paraphasia
temporal pSTG 3 anomia, phonological paraphasia
MTG 2 anomia, circumlocution
SLF 3 anomia, perseveration
subcortical AF 10 anomia, circumlocution, semantic paraphasia, perseveration,
unclear speech
not classified n.a. 7 anomia, semantic paraphasia, perseveration, delay
Note: IFG =inferior frontal gyrus, trlFG =pars triangularis, oplFG =pars opercularis, vPrG =ventral pre-central gyrus,

aSTG =anterior superior temporal gyrus, mSTG=middle superior temporal gyrus, pSTG = posterior superior temporal gyrus,
MTG =middle temporal gyrus, SLF =superior longitudinal fasciculus, AF =arcuate fasciculus.

the total number of positive language sites in other patients
constituted 61 sites (mean number of sites per patient=3.4,
SD=2, ranging from 1 to 7). The parameters of electrical
stimulation and outcome of intraoperative speech mapping
are presented in Table 2.

The locations of positive language sites were identified
by neurosurgeons and recorded by the neurolinguist/
neuropsychologist during the speech mapping procedure,
and were subsequently confirmed based on intraoperative
photographs. Taking into account the fact that the number
of data points for each localization site was often insufficient
for standard non-parametric analysis, and because of the
unbalanced number of patients with frontal vs. temporal

lobe resections, we report descriptive statistics based only
on the number of positive errors observed in each identified
brain region (Table 3) and the distribution of various error
types elicited in the two tasks (Table 4). Cortically, language
disturbances were observed in the inferior frontal gyrus
(pars triangularis and pars opercularis), ventral precentral
gyrus, superior temporal gyrus and middle temporal gyrus.
Subcortically, various types of language errors were elicited
at the stimulation of the arcuate fasciculus and the superior
longitudinal fasciculus, presumably. Seven positive language
sites were not identified anatomically with enough precision.

Language disturbances due to electrical stimulation
were classified into seven meaningful categories: anomia,
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Table 4. Frequency (in %) of Occurrence of Various Language Errors in the Two Tests
% of occurrences
Error type Definition object naming action naming Example
(n=33) (n=43)

anomia difficulty retrlgylng the target word, with 39.39 57.91
preserved ability to pronounce words

semantic paraphasia subsntutlgn of the target word with 18.18 13.95 hlppopotamus —
a semantically related one rhinoceros

unclear speech slurred, stuttered, or imprecisely articulated 3.03 1163
speech

. compulsive repetition of the same word

perseveration instead of the target word 6.06 11.63

circumlocution fe\ttempt 0 EEs01se the e I 3.03 4.65 sausage — we can eat it
in a roundabout way instead of naming it.

delay delayed naming of the target word 12.12 9.30

phonological phonemic epenthesis, omission, . ,

paraphasia substitution, metathesis, and repetition oo 289 RS = [Pl ene
a heterogeneous group of errors including

not classified reporting of strange sensat}ons, the use 12,12 18.60
of obscene language, or failure to register
error type

semantic paraphasia, unclear speech, perseveration, circum- Discussion

locution, delayed response, and phonological paraphasia
(see Table 4 for definitions of each error type). The most
commonly observed type of error in both object and action
naming tests was anomia (39.39% and 27.91%, respec-
tively), elicited at various cortical and subcortical sites.
Another frequently elicited error was semantic paraphasia
(18.18% and 13.95%, respectively). Anomia and semantic
paraphasia were observed more frequently during object
naming compared to action naming, while unclear speech
and perseverations were elicited more frequently during
action naming compared to object naming. However,
a chi-squared test did not reveal any statistically significant
differences between the number of errors in the two tasks
(anomia: x*=1.1, p=.3; semantic paraphasia: x*=0.2, p=_.6;
unclear speech: y’=1.8, p=.2; perseveration: x>=0.7, p=.4).
Other types of errors were observed with approximately
the same frequency.

Patient Outcome

In the immediate postoperative period (1-3 days after sur-
gery), all patients underwent another neuropsychological
assessment by the same neuropsychologist who performed
it preoperatively. Table 5 shows the comparison of the
results of patients’ neuropsychological assessments before
and after surgery. All patients were conventionally subdi-
vided into several groups based on the results of the neu-
ropsychological assessments depending on whether and to
what extent their language function had changed postop-
eratively: 1) unchanged, 2) slightly deteriorated, 3) deteri-
orated, and 4) improved. Out of the 75% of patients who
did not experience language problems preoperatively, 35%
of patients preserved their language function intact after
surgery, 25% of patients experienced mild language difficul-
ties, and 15% of patients developed some type of aphasia. In
20% of patients out of the 25% who experienced mild lan-
guage problems or were diagnosed with aphasia before sur-
gery, language deficits were aggravated, and only 1 person
(5%) showed a slight improvement postoperatively.

The results suggest that the developed object and action
naming tests are useful tools for intraoperative language
mapping. Our intraoperative data show that the tests have
allowed identification of positive language sites in 18 out
of 20 patients who underwent the mapping procedure.
There are several possible explanations for why posi-
tive language sites in the remaining two patients were not
revealed intraoperatively. Notably, one of these patients
(Patient #1) did not demonstrate language deficits postop-
eratively, suggesting that the intraoperative negative lan-
guage mapping in this case may reflect a greater individual
plasticity and the resulting distant relocation of language-
eloquent areas (for a detailed discussion of neural plastic-
ity in patients with brain tumors, see Duffau, 2005; 2014).
With regard to the other patient (Patient #16), she already
had some linguistic difficulties preoperatively, which were
slightly aggravated after surgery. This makes it impossible
to determine the exact reason of the negative intraopera-
tive language mapping in her case — long-term evaluation
of the language function is necessary.

When positive cortical sites were found, they were
most commonly localized in the inferior frontal gyrus (in
the opercular part, or in both the opercular and triangular
parts) and in the superior temporal gyrus. Subcortically,
stimulation of the arcuate fasciculus resulted in the most
instances of language disturbance. At first glance, this
perfectly matches traditional ideas about the inferior frontal
and superior temporal cortices and the arcuate fasciculus
connecting them as the major language substrate (Geswind,
1979). However, at the individual level, greater variability
of language-positive sites was observed. For example,
the ventral pre-central gyrus and middle temporal gyrus
were found to be relevant for language in some patients.
Also, inferior frontal and superior temporal regions were not
always responsive to stimulation. These findings are explained
by tumor-driven plasticity, and highlight the necessity
of individual language mapping before tumor resection.
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Table 5. Patient Outcome: Pre- and Postoperative Comparison

Neuropsychological

Patient Aphasia preoperatively Aphasia postoperatively outcome

1 No No Unchanged

2 No No Unchanged

3 No No Unchanged

4 No No Unchanged

5 No No Unchanged

6 No No Unchanged

7 No No Unchanged

8 No Mild acoustic-mnestic aphasia Slightly deteriorated
9 No Mild acoustic-mnestic aphasia Slightly deteriorated
10 No Mild efferent and afferent motor aphasia Slightly deteriorated
11 No Mild acoustic-mnestic and semantic aphasia Slightly deteriorated
12 No Mild dynamic aphasia Slightly deteriorated
13 NoO Efferent-motor aphgsia Withlelements of acous- Deteriorated

tic-mnestic

14 No Acoustic-mnestic aphasia with elements of motor Deteriorated

15 No Efferent-motor and acoustic-mnestic aphasia Deteriorated

17 Mild acoustic-mnestic aphasia Acoustic-mnestic aphasia Deteriorated

18 Efferent-motor aphasia with ele- Efferent-motor aphasia Deteriorated

ments of acoustic-mnestic
19 Efferent—motpr and agoustio— Efferent-motor and acoustig—mnestic aphasia + Deteriorated
mnestic aphasia dysarthria

20 Motor aphasia with elements of Acoustic-mnestic aphasia with elements of motor Improved

acoustic-mnestic

The qualitative analysis of errors produced
by the patients intraoperatively during both object
naming and action naming tests shows that in most
cases DES disturbed a word’s lexical access, and not
its motor realization. Despite being able to produce
the preambles (Eto ‘This is’/ Tut ‘Here’), patients most
frequently were unable to come up with a target word
(anomia) or replaced it with another irrelevant word
(paraphasia). Thus, the developed tests are likely to target
not just the motor aspects of language production (seen
as a speech arrest), but rather a specific linguistic process
related to word retrieval.

Regarding postoperative language outcomes, intraop-
erative mapping with the help of the object and action
naming tests has allowed 7 out of 15 patients who did not
have signs of aphasia preoperatively to retain the same
language status postoperatively; 5 patients showed
elements of aphasia and 3 patients demonstrated clear
aphasic symptoms after the operation. Overall, patients
were less likely to experience serious language problems
after surgery provided that they did not have linguistic
deficits preoperatively. However, in some patients, a deteri-
oration of language was observed. Such transient deterio-
ration has been previously reported for the acute postop-
erative stage and attributed to local swelling of the brain
tissue; it usually resolves a few months after the operation
(e.g., Duffau et al.,, 2002, 2003). As for the patients who
already had preoperative aphasia or showed some elements
of language dysfunction, our data suggest that it is unlikely
that their language deficits were going to be resolved after

surgery, at least in the acute period. The lack of long-term
neuropsychological and language assessments similar
to what the patients underwent before and immediately
after surgery constitutes the main limitation of the current
study. Moreover, a small and very heterogeneous patient
sample (different glioma types and grades, different tumor
localization, etc.) does not permit for conclusive general-
izations at this point. More balanced and homogeneous
patient groups are required to address the comparison
of patients’ pre- and postoperative performance, as well
as the question of the neural substrate for noun versus verb
production.

Despite these limitations, the preliminary findings
of the present study demonstrate the sensitivity of the
designed tests in combination with DES for mapping
language-relevant cortical and subcortical sites, and
highlight intraoperative relevance and value not only
of object naming tasks, but also action naming tasks.
Using these tests, we identified positive language sites
in 18 out of 20 patients intraoperatively. The individual
topography of these sites reflects tumor-driven plasticity
and stresses the necessity of intraoperative language
mapping. The two (psycho)linguistically matched object
and action naming tests represent the first attempt at a
methodologically controlled intraoperative testing
of the language function in Russian-speaking patients
during awake brain surgery. Test materials, preoperative
and intraoperative protocols and testing instructions
are freely available online for further clinical use and
verification.
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Annotanus. VIHTpaonepannoHHoe GYHKIMOHAIBHOE KapTUPOBaHIe TOJIOBHOTO MO3Ta C IOMOIIBI0 37IEKTPUYECKOI CTUMY-
JALUY CTAHOBUTCS 30/I0TBIM CTaH/JAPTOM HellpOXMPYPIUIECKOTO JIedeHN s, TIPU3BaHHbIM CHUSUTD BePOATHOCTb HeoOpaTu-
MOTO ITOCTOIEPAIIOHHOTO (QYHKI[MOHAILHOTO Ae(pUINTA Y ALMEHTOB C OITYXOJIbI0 TOJIOBHOTO MO3Ta, HaXO/A1lelics B PyHK-
IIMIOHA/IbHO 3HAUMMBbIX 30HaX VTN HpUIeraolieli K HUM. Tak Kak cltocOGHOCTb TOBOPUTD U OHVMMATh OKPYXKAIOIINX MMeeT
OTPOMHOE 3HaUeHe B )KU3HM T000TO YeTIoBeKa, peub ABJIATCA OHON 13 Harboslee 4acTo KapTUpyeMbIx GpyHKImit. OfHako
CTaHJAPTU3MPOBAHHbBIE TIVMHIBUCTIYECKIE IIPOTOKOIBI, IPUTOHbIE /I MHTPAOIIePallIOHHOTO VICIIO/Ib30BAHMA, IO CUX ITOP
OCTAIOTCs HEMHOTOYMCIEHHBIMHU. B HacToAIleM MCCIeOBaHMM MBI IPeJCTaB/sAeM IIepBblii PYCCKOA3BIYHbINA CTaHLAPTH-
3MPOBAHHBIN TECT Ha Ha3blBaHMe [/ MHTPAONEPAllOHHOTO KaPTUPOBAHNSA MTOPOX/EHNUA CYLIeCTBUTENbHBIX U [TIar0JI0B
BO BpeMs HeJpOXMPYPIUIECKUX OIepanuii ¢ mpobyxaeHyeM. IIpu paspaboTke TecTa Mbl OIMPATNCh Ha MMEIOIIUECs COBpe-
MeHHBIe (IICHXO)IMHIBUCTIYECKIe 3HAaHMA, a TAK)Ke YIUTHIBAIN METOAMYECKIe TPeOOBaHMA K TECTY, CBA3aHHbBIE C IIPOBe-
TeHUeM 37IeKTPOCTUMYIALMMA. [JJaHHBIN TecT ObUI KIMHIYEeCKM apobupoBaH Ha BEIGOpPKe 13 23 MAI[IeHTOB, KOTOPBIM Oblna
MOKa3aHa KPaHIMOTOMUSA B CO3HaHMMU. PesynbTaThl MCIOMb30BAHNA TECTa BO BpeMs Ollepaliuy Ha GOHe STeKTPOCTUMYIISA-
IIVJ MO3Ta ITOKA3a/Ii, YTO TeCT SB/IAETCSA NPUTONHBIM /I MHTPAOIEPAIMIOHHOTO KaPTUPOBAHNUA PeUeBbIX 30H KaK B KOP-
TUKA/IbHBIX, TaK M B CyOKOPTUKAIbHBIX CTPYKTypax. [IpoBefieHHOE BO BpeMs Ollepaliuy TeCTUPOBaHMe O3BOMNIIO YIATUTDh
06N pPHBIE YIACTKY OIMYXOJIM, TIPY STOM COXPaHMUB CHOCOOHOCTD K IIOHMMAHMIO ¥ TIOPOX/EHNIO Pedl Y OOMBbIINHCTBA TIPO-
TeCTMPOBAHHBIX ITAIlMeHTOB. Bce MaTepyasl U IIPOTOKOIBI 1A TECTMPOBAHNUSA HAXOMATCA B CBOOOIHOM JIOCTYIIe OHJIANH.
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Amnna Burampesna Kpabuc, anna.lukyanchenko@gmail.com; Banepust Augpeesna Tonkadesa, tolkacheva.valeria@gmail.com;

Csetnana bopncosHa byxmna, sbuklina@nsi.ru.

Poccuiickinin >xypHan KOrHUTUBHON HayKK nekabpb 2016, Tom 3, Ne 4 www.cogjournal.ru

14


http://www.cogjournal.ru/
https://www.hse.ru/neuroling/research/neurosurgery
mailto:odragoy%40hse.ru?subject=
mailto:anna.lukyanchenko%40gmail.com?subject=
mailto:tolkacheva.valeria%40gmail.com?subject=
mailto:sbuklina%40nsi.ru?subject=

0O.B. Oparoi n gp. Pycckuii nHTpaonepaLoHHbIN TECT Ha Ha3blBaHWE

KiroueBble cnoBa: HasbIBaHNUe, QPYHKIMOHATbHOE KAPTUPOBAHME PeYN, OLEPAst ¢ IPOOYXKAeHIeM, J/IeKTpUIecKast CTU-
MYIALYA MO3Ta, OITyXO/Ib TOJIOBHOTO MO3Ta, CYIeCTBUTENbHbIE, I7IarO/IbI

© 2016 Osmnbra BukroposHa [lparoii, AuHa Butanbesua Kpabuc, Banepust Auppeena Tonkauesa, CBetmaHa BopucosHa
byknuna. JlaHHaA cTaTha JocTymHa 1o junensuy Creative Commons “Attribution” («ATpubyumsar») 4.0. BcemupHasd,
COT/IACHO KOTOPOII BO3MOYXHO HEOTPaHMYEHHOE PACIPOCTPaHEeHNE U BOCIIPOM3BELEHIE ITON CTAThU HA TOOBIX HOCUTEISAX
IOpY YCIOBUM YKa3aHMs aBTOPOB M CCBUIKM Ha MCXOLHYIO ITyOITMKAIL[MIO CTaThb/l B JAHHOM >XYPHale B COOTBETCTBUU
¢ KaHOHaMJ Hay9HOTO LIUTUPOBAHMUA.

Brarogapuocrn. Msl BeIpaxkaeM 671aroZapHOCTb BCeM MalieHTaM, KOTOPbIe yY4acTBOBA/IN B allpoOaIiy JAHHOTO TeCTa.
Ota pabora He COCTOATACH Obl 6€3 y4acTust HellPOXMPYProB, aHECTE3UOIOrOB, IMEKTPOPUINOIOTOB U COMPOBOXKIAI0-
IIero MeINLMHCKOTO IepcoHana HammoHanbHOTO HayYHO-IMPaKTUYECKOTO LIEHTPA HEMPOXMPYPIUM MMEHM aKafleMIKa

H.H. Bypgenxo.

CraTbs mocTymnmia B pefakuuio 16 Hos6pst 2016 r.

BBenenne

VHTpaonepanioHHOe KapTUpPOBaHME CEHCOMOTOPHBIX
U KOTHUTUBHBIX (QYHKIVII C IIOMOIIBIO MeTOfja 3JIeK-
TPUYECKON CTUMY/IALUYU TOJIOBHOTO MO3Ta ABJIAETCA CO-
BPEMEHHbIM CTaH[JapTOM XUPYPTUYECKOTO JIeYeHUA
BHyTpuMO3roBsix omyxoneit (Bello et al., 2006; Bertani
et al., 2009; Duffau, 2007; Garrett et al., 2012). ITpoue-
Zypa MOXeT OCYIIeCTB/IATbCA COITIACHO IIPOTOKONY COH-
-6oxpcrBoBanme-cou (anen. — asleep-awake-asleep), kor-
Ia CHavyaja IalMeHT HaXOJUTCS B COCTOSIHMM HapKo3a
I OCYILIeCTBIICHUA XUPYPTUUECKOTO MOCTYIa K MO3-
Iy, 3aTeM IPOBOANUTCA (YHKIMOHATIbHOE KapTUPOBa-
HIUe B COCTOSHMM GOIPCTBOBAHMsI, MOC/TE Yero HAapKO3
(wmu cemanysi) BO30OOHOB/ISIETCSI HA BpeMs 3aKPBITUS
paHBl ¥ 3aBeplleHNs OIepalMi, WIX IPYU MOCTOSIHHOM
6onpcTBOBaHMY (KOT/jA TAL[MEHT HAXOOUTCS B CO3HAHUMU
IIOf, BO3MENCTBMEM MECTHOJ aHeCTe3UMM Ha IIPOTSIKe-
HUM BCell omeparuu). B oboux crydasx sgekTpudeckas
CTUMYNIALUA MO3Ta IpPVMEHSETCSA Ha JTale BBINOJIHe-
HUA NaIMeHTaMU CIIeNMaJbHBbIX 3aJaHUIl Ha OLEHKY UX
KOTHUTMBHBIX I CEHCOMOTOPHBIX QYHKIMIL. BpemeHnHoe
HapylleH)e BBIIOTHEHN 3afjaHMA BO BpeMsA CTUMYILA-
L[MU PacCMaTpPUBAETCs KaK CBUJIETENIBCTBO BOBJIEYEHHO-
CTU CTUMY/IMPYEMOTO y4acTKa MO3ra B OCYIeCTBICHUU
Kaprupyemoit ¢yHkuuu. Ilomo6Hble (QYHKIMOHANTBHO
3HaunMble (aHen. — eloquent) 30HBI IO BO3MOXXHOCTH
OCTaBJIAIOT HETPOHYTBIMU IIPM [a/bHeNIIeM yHAaleHUU
OIyX0/Mu BO M36eXaHMe MOC/IeONePALYIOHHOTO PYHKIIN-
oHanbHOrO meduuuta. B oTIMume ot moomepanuMoHHOI
NoKaMM3aLuy (PYHKIMOHAIPHO 3HAYMMBIX 30H C IIOMO-
IbI0 MeTOHa (PYHKIMOHAIbHON MarHUTHO-Pe30HAHCHOM
tomorpaduu (¢MPT), snexTpudeckas CTUMYIALNUA MO3-
ra MOXKeT MIPOBOAUTBCS MHTPAOIEPALMOHHO /ISl pasrpa-
HUYEHUs MO3TOBbIX 30H, COXPAaHHOCTb KOTOPBIX SIB/ISIETCS
HEeOOXO[MMBIM YCIOBMEM HJIsI OCYIIeCTBICHNUsS OIpefe-
JIeHHON (QYHKIUY, U 30H, KOTOPbIe OTPaXKaloT KOAKTVBa-
IIMI0 M KOTOPbIE MOTYT OBITb yZja/eHbl 6e3 HeoOpaTUMBbIX
mepunnrtoB (Chang et al.,, 2015; Roux et al., 2003). Bo-
jlee TOTO, 9JEeKTpUUYecKas CTUMY/IALMSA MO3BOJLAET IIPO-
U3BOAUTH QYHKIVOHAIbHOE KapTUPOBaHMe KaK B CepOM
BelljeCTBe, TaK U B 6eIOM BellecTBe, B TO BpeMsI KaK JIO-
Kajm3anuA QyHKLIMOHATBHO 3HAYMMBIX 30H B CTPYKTYpax
6emoro BemiecTBa ¢ moMoIpio Meroga GMPT 3aTpy/iHEHA
(Rostrup et al., 2000; Wise et al., 2004).

Peub siBysieTcsi OFHOI 13 HambosIee 4acTo KapTupye-
MBbIX (PYHKI[WIT BO BpeMs OIlepalinii ¢ IpoOy>KeHIeM, TaK
KaK OITYXO/IM TOJIOBHOTO MO3Ia YaCTO PACIIONAranTcs 6/1ms
obracreit, BOB/IEYEHHBIX B A3BIKOBYI0 06padorky (Duffau,
2007; Tonn, 2007), a yTpaTa pe4eBoii pyHKIMM MMeeT OTPOM-
HOe HeraTMBHOeE B/IMAHIE Ha >ku3Hb yemoBeka (Code et al.,
1999; Vickers, 2010). B cBoeit ocHOBomOMaramieit pabore
OpKeMaHH ITOKasaJl, YTO 30HbI, BOB/IEYE€HHbIE B 00PabOTKy
pedit, He OTPaHMYMBAIOTCSA JIMIIb OOIIETPU3HAHHON HepH-
CIIbBUEBOI! 0O/IACTDIO, @ PACIIPOCTPAHAIOTCS Ha Gortee 06-
IIVPHBII MO3TOBOIL CyOCTparT, BKII0Yasi CyOKOPTUKA/IbHBIE
nposopsue mytu (Ojemann, 1979). Ilocnenyromye pabo-
ThI IPOfIEMOHCTPUPOBA/IY BBICOKYIO MHAMBUAYAIbHYIO Ba-
prabe/IbHOCTD pelpeseHTalil pedeBbIX (PYHKIWIT B MO3Te
(Bizzi, 2009). B cBsA3M ¢ 5TMM KapTHpOBaHMe pedeBoil QyHK-
LUM C HOMOINBI0 /IEKTPUYECKON CTUMY/LSILMM BO BpeMs
omepanuit ¢ mpobyxueHneM nMeeT 6OIbIIOe KIVHITIECKOe
3HAYeHNe, TaK KaK [I03BOJLIET BBIABUTDH IPAHUIIBI (PYHKIH-
OHa/IbHO 6e30IaCHOI Pe3eKLUM OIYXOMU C BBICOKOII CTe-
IEHbI0 TOYHOCTM [JIs1 KKJOTO OTHENbHOIO IMAaIMeHTa.
CyIecTByI0OT KIMHNMYECKVe [aHHbIE, CBUETE/IbCTBYIONINE
0 TOM, UTO MCIIOIb30BAHIE METOfA NIEKTPOCTUMY/LALOH-
HOTO KapTHPOBAHMS MPUBOANUT K 3HAYUTEIBHO MEHBIIEMY
KOJIMYECTBY C/Iy4IaeB IOC/IE0IIEPALIIOHHOTO PeueBoro fedu-
muta (Duffau, 2005; Peruzzi et al., 2011; Sacko et al., 2011).

Ha mpotsixeHnu J0aroro BpeMeHn Harbosiee pacpo-
CTpaHEeHHBIMI 3a[aHVAMM [/Is1 MHTPAOIIEPAL[IOHHOTO Kap-
TUPOBAHUsI Peur SIB/LUIMCHh TECT Ha Ha3bIBaHUE 0OBEKTOB
u cuer (Bertani et al., 2009; Duffau, 2005; Metz-Lutz et al.,
1991; Ojemann et al., 1989). Cuer sAB/IA€TCA IPUMEPOM aB-
TOMATU3UPOBAHHOI Pedr, KOTOpasi OT/IMIAETCST OT OObIY-
HOJI Pa3sBEpHYTOM, WM TPOIO3ULMOHAIBHON, peur Kak
C TOYKM 3peHMs] IICUXOMOTMYECKMX MEXaHU3MOB, TaK
U C TOYKM 3peHMs pempeseHTanmii B Mosre (Van Lancker
Sidtis et al., 2009; Van Lancker Sidtis et al., 2003). Hanpo-
TUB, TeCT Ha HAa3bIBAaHNE SB/IAETCA 0OJiee MMOAXOMAIIUM
I KapTUPOBAHMS MOSTOBOTO CyOCTpaTa, yIacTBYIOLETO
B pedeBoit o6pabotke (Brennan et al.,, 2007). HasbiBaHnue,
WM TOPOXJeHNe CJIOB 110 PUCYHKY, SIBSIETCS AMHAMMY-
HBIM ¥ MHOTOCTYIIEHYATbIM pedeBbIM nporeccoM. Cormac-
HO 00LIeNPYHATOI MOfenu eKcudeckoro focryma (Levelt,
1989; Levelt et al., 1999), usBnedyenue croBa HaYMHAETCS
C KOHIIeNTyamu3anyy (aKTUBALMY KOHIIEITa, OfIeXXallje-
O Ha3bIBAHMIO), 32 KOTOPOI ClIeflyeT TeKCMIEeCKMi BhI6Op
u Mop¢oriornyeckas KOIMPOBKA, B Pe3y/IbTaTe 4ero povc-
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XO[UT aKTMBALMA JIeMMBI (pelpe3eHTalny B MEHTa/IbHOM
JIEKCUKOHE, KOTOPas COAepKUT MHPOPMALUIO O 3HAYCHUN
U 'paMMaTIYeCKUX XapaKTepUCTHUKAaX C/I0Ba); Ha (puHaIb-
HOJ CTafyy MIPOMCXOAUT POHeTIIecKasa KONUPOBKa C/IOBA.
ITOT pe3y/nbTaT IEKCMIECKOTO IOCTYIIA UCTIONb3yeTCs LA
HOCTPOEHMI MOTOPHOTO IUTaHa U apTUKY/LALNY C/IoBa. BeI-
IIeNepevic/IeHHble CTaiuy ABJIAI0TCA OCHOBHBIMU COCTaB-
JIAIOIVIMU IIPOIIeCCa eCTECTBEHHOTO IIOPOXKEHUSA pedn.
Hecmotpst Ha TO, 4TO OBUIM IPENIPUHATH HOMBITKI Pa3-
paboTaTh 6osiee KOMIUIEKCHYIO MHTpPAOIllepallMOHHYIO0 0a-
Tapel0 TeCTOB [/Isl BBIAB/ICHNs PEYeBBIX 30H, KOTOpast ObI
yuauThiBaia 6osee crenyUIHbIE ACIEKTH MOPOXKEHUs
u nounmanust peun (Coello et al., 2013; Papagno et al., 2012;
Polczynska, 2009; de Witte et al., 2015), TecT Ha Ha3bIBaHUe
00bEKTOB TIPOJO/DKAET OCTABATHCS 30/I0TBIM CTAaHAAPTOM
B KapTUPOBAHUM pPeuy BO BpeMs HelpOXMPYpPrUYecKyx
omepaumii ¢ mpobyXaeHneM B CUIY IIPOCTOTHI IIPOL{EAYPBI
€ro JCIIO/Ib30BaHMA U B CUITY TOTO, YTO €r0 BBIITOJTHEHNIE 3a-
TparuBaeT MHOIVIE IIPOLIeCChI, XapaKTepHbIe [/ eCTeCTBEH-
Horo nopoxpenns peun (Chang et al., 2015).

HecMoTps Ha IIMPOKOe MCIO/Ib30BaHIe TeCTOB Ha Ha-
3bIBaHME B HEMIPOXMPYPIMIECKON IIPAaKTUKE B Pa3HBIX CTpPa-
HaX MMpA, OOJIBIINHCTBO TaKUX TECTOB IO IPEVMYIECTBY
SBJIAIOTCS HEHOPMMPOBAHHBIMIY U IIpeJHA3HAYeHHBIMY /I
Y3KOT'O MCIO/Ib30BAHNUA BHYTPU OIIPefie/IeHHOTO MeJMIIVH-
CKOTO yupexpeHNsA. VICKIo4eHMe COCTaBIAIOT JIMIIb He-
CKOJIBKO MMEIOIIXCS TeCTOB (I10 KpalfHell Mepe, OIMCAHHbIX
B JINTEPATypPe), HOPMIPOBAHHBIX Ha BbIOOPKe HEBPOJIOTIYe-
CKI 3[I0POBBIX JIFOfIelt U anpoOMpPOBAHHBIX Ha KIIMHIYECKO
BBIOOpKe: CTaHAPTU3MPOBAHHBII TO/UTAHACKII MHTpaoIIe-
paLMOHHBIN MMHTBHUCTHYecKNiT TpoTokon (de Witte et al.,
2015) ¥ UTATbAHCKUI TECT HA Ha3bIBaHME OOBEKTOB I Jieii-
crBuit (Rofes, de Aguiar, Miceli, 2015). Crangaprusarys
TecTa MeeT 6OJIblIoe 3HAUeHMe IS IPABIIBHON OL[eHKI
peakuuy IaIJeHTOB BO BpeMs MHTPAOIIEPalliOHHOTO Te-
crupoBanust. Harpumep, gacTo n3obpaskeHne MOXXeT IMEThb
KaK [JOMMHAHTHYIO, TaK 1 HECKOJIBKO CYOJOMIHAHTHBIX HO-
MVHALWI, IpUYeM BCe U3 HUX MOTYT ABJIATBCA IIpUeMIIe-
MBIMI C/IOBECHBIMY 0003HAYEHVAMM /IS JAaHHOTO PUCYHKA.
[Tponenypa cTaHfapTU3aLNY CTUMYIOB IIOMOTaeT BBIABUTD
6oree 1 MeHee BepOSITHbIe HOMUHAIIUM IS KQXKJOTO KOH-
KPETHOTO M300paKeHNsI C Le/IbI0 PASTPAHUYUTD [IPABUIIb-
Hble 1 oummbOouHble OTBeThl (mapadasuy) MALMEHTOB BO
BpeM: BBIIIOTHEHN A TecTa (HalpuMep, HOMVHALINY <KaKTyC»
WIV «pacTeHMe» SBJIAIOTCS IPUeMIeMbIMIL [/ U3006pake-
HISA KaKTyca, B TO BpeMsA KaK HOMUHAIINA «po3a» ABJLAETCA
Henoaxopsier). B maHHoi paboTe MbI IIPECTAB/IsAEM TEP-
BbIi CTAHJAPTU3MPOBAHHDIN MHTPAOIlEpallIOHHbIN TeCT Ha
HasbIBaHME Ha PYCCKOM sI3bIKe, KOTOPBII paspabaThBaics
KaK OT/IeNbHBIN CyOTecT KOMIIIEKCHON Pycckoit mHTpaorre-
PALOHHOI KOTHUTUBHOI 6aTapen TectoB. Co3faHIe Tako-
ro tecta OpUIO OOYCTIOB/IEHO KIMHMYECKON HOTPEOHOCTHIO
B CTaQH[APTU3MPOBAHHOM, (IICHXO)/IMHIBUCTUYECKU 0OOCHO-
BaHHOM, COBPEMEHHOM WHCTpPyMEHTe I KapTUpPOBaHUA
(GYHKUMY aKTyanusaluy CI0B BO BpeMs HepOXupyprude-
CKUIX OIIepaLuii C IPOOYXKAEHNEM Y PYCCKOSIBBIYHBIX MALV-
€HTOB C OITYXOJIbIO TOIOBHOTO MO3Ta’.

1 Tect Ha Ha3bIBaHMe OO'BEKTOB ¥ AEICTBUIL, IPECTABIEHHBIN B JAaHHOI
pabore, 6bUT CrenManbHO paspaboTaH 1 APOOMPOBAH Ha MAI[IEHTaX

C OITyXOJISIMY TOIOBHOTO MO3Ta (I/IOMaMI1), OffHAKO Mbl HaJleeMcs,

4TO B GyAyIieM JaHHBIN TECT CMOXKET HAIITH IpUMeHeH e B paboTe

C IPYTUMM KIVHINYECKVIMY TOIY/IALVAMIL

Hecmorpst Ha TO, 9TO TecT Ha Ha3blBaHUE OOBEKTOB
AB/IAETCsI HanbojIee PacIpOCTPaHEHHBIM TECTOM Ha Hasbl-
BaHUe, HEMPOMMHIBUCTUYECKNE MCCIEHOBAHMS IIOKa3bl-
BAIOT, YTO HasbIBaHME OODBEKTOB U HasbIBaHUE JeliCTBUIL
(COOTBETCTBEHHO, MOPOXK/EHIE CYIIEeCTBUTEIbHBIX U ITIa-
TOJI0OB) MMEIOT JIMIIb YAaCTUYHO IIePeKpbIBAIOIINIICA Hell-
poHambHBII cyberpar (cM. 0630p B Vigliocco et al., 2011).
Tak, B psfie uccmefoBaHMil IPOLEMOHCTPUPOBAHO, YTO BU-
COYHasi JOJIsI JIEBOTO IOJIyIIApMsl 3afelicTBOBaHa B 6OJIb-
IIeli CTENeHN B TOPOXKIEHNUM CYILeCTBUTENBHBIX, a IOOHAs
mons — B mopoxkueHun rmaronos (Capitani et al., 2003;
Damasio, Tranel, 1993; Pillon, d' Honincthun, 2010; Shapiro,
Caramazza, 2003; Tyler et al., 2004; Zingeser, Berndt, 1990).
Tounas npypofa HabIIOfAEMOI AMCCOLMALNY O CUX HIOP
HensBectHa (cum. Shapiro, Caramazza, 2003; Vigliocco et al.,
2011), ogHako pacrpocTpaHeHa runotesa (Berlingeri et al.,
2008; Crepaldi et al., 2011; Faroqi-Shah, 2012), cormac-
HO KOTOPOJT IJIATO/BI OT/IMYAIOTCS OT CYILIEeCTBUTEIbHBIX
C TOYKU 3PeHIsT CEeMAHTIYECKIUX, CHHTAKCUIECKIX U flaXKe
(OHOIOTMYECKIX XapaKTEPUCTHUK, YTO 0OYC/IOBIMBAET pas-
HyI0 00pabOTKy 9THX 4acTeil pedn MO3roM. B wactHoCTH,
IPeAIOoNaraeTcs, YTO HasbIBaHMe [EIICTBUII aKTUBMPYeET He
TO/IBKO CaM IJIATOJI, HO U €r0 IMpeAyKaTHO-apIyMeHTHYIO
CTPYKTYpPY (TO eCTh BCIO aKTAaHTHYIO CTPYKTypy I/Iaroia
C TOJIHBIM HAOOPOM POJIelt 1 pedepeHTOB, HEOCPENCTBEH-
HO OTHOCAMIMXCA K FaHHOMY IJIarojy), YTO IIOpasyMe-
BaeT OOIBLIYIO CTElleHb IPAMMATUYECKON KOSUPOBKU II0
CpaBHEHMIO C HasblBaHUeM 00BekToB (Bastiaanse, Van
Zonneveld, 2004; Rofes, Spena, Miozzo, Fontanella, Miceli,
2015; Bnacosa, 2013). Hanpumep, r1aron «pe3aTb» MOXXeT
aKTUBMPOBATD POJIb aTeHCa U pedpepeHTa, KOTOPBII BBIITO-
HSET TAaHHOE JIeliCTBIE («IIOBAp»), ¥ POJIb TEMBI 1 0O'bEKTA,
HaJi KOTOPBIM OCYIIECTBIISIETCS JAHHOE JelicTBHe («xy1eh»).
B cBsi3M ¢ 3TMM HEKOTOpbIe MHTPAOIMEPAIOHHbIE TMHI-
Buctndeckue 6arapen (Bello et al,, 2006, 2007; Lubrano
et al., 2014; de Witte et al., 2015) IOIOMTHNUTENBHO BKIIIO-
YaIOT 3aflaHNe Ha Has3bIBaHMUe NEMCTBUIL C L[e/IbI0 BBISBUTD
crienmguyecKye rpaMMaTIdeckyie GYHKLUY I/IaT0/IOB M X
JIOKQ/IM3ALAIO B MOSTe.

ITpuHuMass  BBILIENEPEYNCIEHHBIE  COOOPaKEHNUs
BO BHIIMAHII€, MbI CO3/Ja/IU [IBA BI/IA TeCTa HAa Ha3bIBaHUE —
HasbIBaHMe OO'bEKTOB 1 Ha3bIBaAHME [EIICTBUI, KaXK/IbIN 13
KOTOPBIX HaIlpaB/IeH Ha CHeNV(PUIEeCKNII aclleKT pedeBoil
obpaborku. Tect Ha HasbiBaHUE OODBEKTOB (IIOPOXKAEHNUE
CYILLIeCTBUTE/IbHBIX) MMeeT LebI0 KAPTUPOBATh IIPENMY-
I[ECTBEHHO JIEKCUYECKIe TIPOLIECChI, a TECT Ha Ha3bIBaHUe
mericTBuil (IIOpOXK/IeHNe ITIar0I0B) VICIIONb3YeTCA /LA JO-
HOJTHUTE/IBHOTO KapTUPOBAHMS IPAMMATUIECKIX ACTIEKTOB
peun. Heo6xonmmo oTMeTUTD, 4T0 06a TecTa ObIIN cOATaH-
CUpPOBaHBI MeX[y COO0I C TOYKM 3peHNs HOPMATHUBHBIX
[apaMeTpPOB PUCYHKOB M UX HOMUHALMI (COOTBETCTBHUE
ClI0Ba PUCYHKY, CyOBEKTMBHASI BU3YaJbHAsl CIOXXHOCTD
PUCYHKa, 3HAKOMCTBO C OOBEKTOM/HEVICTBMEM, BO3PACT
YCBOEHMs, MPEACTABIUMOCTb C/IOBA, IPENCKA3yeMOCTh HO-
MMHAI[UM, 9aCTOTHOCTD CJIOBA I €T0 [/IMHA B corax). [Top-
pobHOe OODBsACHEHNE TOTO, KaK BBICUUTBIBAICA KaXK[bLil
HmapaMeTp, JOCTYIIHO Ha CTpaHuie 6asbl JaHHBIX PYCCKMX
IJIaTOJIOB M CYILeCTBUTENbHBIX: http://en.stimdb.ru/ (Akini-
na et al., 2014; Akinina et al., 2015).

[pu co3paHMy TeCTOB Ha HasbIBaHMe OOBEKTOB U JIEN-
CTBUIT MBI yIUTBIBA/IY METOAMYECKIIE OTPAHNIEHs, 06YCIIOB-
JICHHBIe HEITOCPEICTBEHHO IIPOLeyPOIt 3/IeKTPOCTIMYJLALIVIN,
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Tabnuua 1.  Oemorpacuyeckne gaHHble 1 TUM ONYXONN NaLMeHToB
E o5
235 © CreneHb N
Qs g Jlokanusauus onyxonu Tvin onyxonu (BO3) PeueBoli cTaTyc oo onepaumu
53 8 o
Tc @ C
1 29 ™ nobHas onuroacTpoumToma Il B HOpMe
2 55 ™ nobHas aHannacu4eckas onMroacTpoumToma I B HOpMe
g 49 ™ BUCO4YHO-TEMEHHAA onuroacTpoumToma 1111 B HOpMe
4 48 ™ BMCO4YHO-OCTPOBKOBAst onuroacTpoumToma I B HOpMeE
5 30 X BUCO4YHasA omdy3Haa onuroacTpoLmToma Il B HOpME
6 25 ™ nobHas aHannacu4eckas actpoumtoma I B HOpME
7 338 M nobHas ofmroacTpoumToma Il B HOpME
8 42 X BUCO4YHasA anbdysHas onuroactpoumToma I B HOpME
9 29 ™ BMCO4YHasA aHariiacu4eckas actpoumtoma Il B HOpMe
10 33 ™ nobHas acTpoyuToma I B HOpMe
11 32 X BMUCOYHasA o dysHaa actpoumutTomMa Il B HOpMeE
12 34 ™ nobHas onddysHaa actpoyuToma I B HOpMe
& 35 ™ nobHas aHannacu4eckas onMroacTpoLumToma I B HOpME
14 35 X BMCO4YHO-OCTPOBKOBAs o dysHas actpoumToma Il B HOpMe
15 34 X JNIOBHO-OCTPOBKOBast andysHas actpoumutToma [ B HOpMeE
aKyCTUKO-MHecTnYeckas adasus
16 45 X nobHas ONMrofgeHaporaMoma Il .
C aneMeHTamn 3 HepPEeHTHO-MOTOPHOM
17 46 M BM1COYHas onuroacTpoumToma Il nerkas akyCTMKo-MHecTu4eckast adasms
apPepeHTHO-MOTOPHas adhasns
18 39 X NIOBHO-TEMEHHas! onddysHaa actpouyutToma Il dbbep P ® .
C 3afleMeHTaMV akyCTUKO-MHECTUHECKOM
MOTOPHas 1 akyCTUKO-
19 48 X NobHas onuroacTpoumToma Il P Y
MHeCTu4eckas adpasus
MOTOpHas aasns
20 36 ™ NIOBHO-OCTPOBKOBAsA onuroacTpoumToma Il P ® .
C afeMeHTaMn aKyCTUKO-MHECTUHECKOM
21 28 X nobHas onuroacTpoumToma [ B HOpME
22 51 X nobHas o dysHasa onmrogeHapornMoma Il B HOpMe
23 50 X nobHas onuroacTpoumToma [l B HOpMeE

a TaKKe OOCTAHOBKOIL, B KOTOPOII IIPOBOIMTCS TeCTUPOBa-
Hye. IToMuMO TOro, 4TO paspaboTKa TECTOB I MHTPAOIIe-
PALIOHHOTO KapTUPOBAaHMA Peu I0/DKHA OCHOBBIBATbCS Ha
COBPEMEHHO IICUXO/IMHIBUCTUYECKOI TEOPUY, TECTHI JJOTDK-
HbI OBITb [JOCTATOYHO YYBCTBUTENBHBIMY [JI BBISB/ICHIS
(YHKI[VIOHA/IBHO 3HAYNMMBIX MOSTOBBIX 30H U OJHOBPEMEH-
HO TI03BOJIAIOIIVIMY OCYIIECTBUTD MaKCHMA/IbHYIO PE3eKIIIO
omyxomu (Rofes, 2012). Bosee Toro, B Le/six IpegoTBpalle-
HII HEBEPHOTO TOJIKOBAHMA Ppe3y/lIbTaTOB TecTa IIPOZON-
JKUTEIBHOCTD KaXKIOM TECTOBOI MPOOBI (BKIIOYas BpeMs
Ipe3eHTaLy CTYMYJIA 1 OTBeT IIallMieHTa) BO BpeMs MHTpa-
OIIEPaIIOHHOTO KapTUPOBaHMA He IO/DKHA IIPeBbIIIaTh 3-4
CeKyHIbI — VIMEHHO CTOJIBKO JUIUTCA 3(PeKT 37MeKTPOCTH-
myraym. HakoHer, TecTbl IO/DKHBI OBITh SpTOHOMIYHBIMU
U JIETKUMY B MCIOTIb30BAHMM B OOCTAaHOBKE OIEPALMOHHO
KOMHATBI (HAampyMep, IO3BOJIATh OCYILECTB/IATh Habimofe-
HJI€ U PETMCTPALNIO OTBETOB B PeXKVMe PeaIbHOTO BpeMeHN,
He TpeOOBaTh HAIMYNMS IPOMO3IKOTO OOOPYOBAHNS U T.IL).

Mertop,

HNcnpiTyembre

B nepuop ¢ okts6pst 2014 r. mo aBryct 2016 I. TecT 66U KK~
HIMYECKY anpobMpoBaH Ha Tpymie 13 23 maleHToB (cpex-
Huit Bospact 38.5, SD =8.7, auama3oH Bo3pacTa: oT 25 1o 55;
11 >XeHIIMH), KOTOPbIM ObUIa NPOBEfEHa KPaHMOTOMMUS

B CO3HaHMM C WHTPAOIEPAlVIOHHBIM KapTUpPOBaHMEM
peun. Bce mauyeHTs! 6bUIN TIPABIIAMU M MOHOJIMHTBAMI,
IIL KOTOPBIX PYCCKUIL SI3BIK ObUI POGHBIM. Y BCeX Mali-
€HTOB OBUIN [UATHOCTMPOBAHBI OIIYXO/IU TOTIOBHOTO MO3-
ra (IIMOMBI, 37I0Ka4eCTBEHHOCTb IO IIKaje BcemupHOI
opraumsanuu sppaBooxpanenus (BO3): II-III), pacmono-
JKEHHBIE B JIEBOM IIOJIyIIAPMH B HETIOCPEACTBEHHOIT 611130-
CTU OT IIPEAIIO/NaraeMbIxX (YHKIMOHABHO 3HAYMMBIX 30H
(kak TpaBWIO, B HEPUCUIbBMEBON obmacTm). Y OBEHaf-
ATV MAIMEHTOB IJIMOMbI HaXOOV/INCh B HVDKHEN TOOHOI
USBWINHE, ¥ ABYX IALMEHTOB — B JIOOHO-BUCOYHBIX OT-
He/ax, y OGHOTO MalyeHTa — B JIOOHO-TEMEHHOM OTHeIIe,
y IATH — B BUCOYHOIL 107Ie, ¥ IByX — B BYCOYHO-OCTPOB-
KOBOIf 06/IaCTH U Y OFHOTO — B BUCOYHO-TEMEHHOI 06/1a-
ctu. [lemorpadudeckue n KIMHIUYECKNME XAPAKTEPUCTUKI
BCeX IAIMIEHTOB MpefCcTaByeHbl B Tabmuue 1. Bce manuen-
TBI OBUIM TIPOTECTUPOBAHBI U MPOOIIEpUpoBanbl B Haro-
HaJTbHOM HAy4HO-IIPAKTUYECKOM IIeHTpe HelpOXMpYprum
nmenn axkagemuka H.H. byppenxo, r. Mocksa. IIporokon
MHTPAOIIEPAL[IOHHOTO TeCTUPOBAHMUS OBUI OfOOpeH ITH-
4ecKMM KOMUTETOM IieHTpa. [lo omeparuu Bce MalMeHTH
IpOLUIM HEepPBUYHBIA OTOOP Ha OCHOBaHMU Pe3y/lIbTaTOB
OCMOTpa HeMPOXMPYPra, aHECTE3MO/IOTA U HEMPOIICUXOIIO-
ra. Ecin y manmeHTOB He 6510 06HAPYKEHO MEFUIITHCKIX
VTN TICMXOTIOTMYEeCKUX IIPOTUBOIIOKA3AHMIT NI MpOBefie-
HIUA KPAaHNOTOMMM B CO3HAHUU, C MAI[MeHTaMU IPOBOAM-
70ch moApobHOE cobecemoBaHme, BO BpeMsi KOTOPOTO UM
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TIIATEIBHO OOBACHSIICA KaXKIbII 9Tall npouenypsl. Ilocne
TOTO KaK OT NMAaLeHTOB ObUIO IOIy4eHO COITIacue Ha IIpo-
BeJleHIe KPaHMOTOMMM B CO3HAHMY, OHY ITPOXOJVIIN TIIa-
Te/IbHOE HeJPOIICHXOIOTNYeCKoe 00CTIe0BaHIe IO METOTY
A.P.JTypusa (JIypus, 1962) Ha mpeMeT COXPaHHOCTY OCHOB-
HBIX KOTHUTUBHBIX (yHKIMIL. [lo omepanuu y BoceMHazaLa-
TU NAL[MEHTOB Pedub ObUIa B HOPMe, Y TPeX IaleHTOB OblIa
obHapyXeHa MOTOpHasi M aKyCTUKO-MHeCTUdecKas aga-
3151, Y OFHOTO TalyeHTa ObUIa BBIABIEHA aKyCTUKO-MHe-
crudeckast adasus ¢ anmeMeHTaMu 3¢ ¢epeHTHO-MOTOPHOII
acpasym u 'y OFHOrO ImaryeHTa OblIa AUArHOCTYPOBAHA aKy-
CTMKO-MHecTi4ecKasA ada3ns (y BceX — B JIETKOJ CTEIIeHM).

Marepuan

CTuMyNIbHBII MaTepyMal i MHTPAOIEepalIOHHbIX Te-
CTOB Ha HasblBaHNe OOBEKTOB U IEVICTBUIT OTOMPANICS U3
HOPMATVMBHON 0a3bl PYCCKMX cymecTBuTenbHbIX (Aki-
nina et al., 2014) u rmaronos (Akinina et al., 2015). 9tu
6asbl JaHHBIX [IPEJCTAB/LIIOT HAOOP PUCYHKOB Pas/IMIHBIX
IpeIMETOB WIN JIEMICTBUIL, @ TaK)Ke MX BO3MOXXHBIX HO-
myHauuit. PUCYHKM ¥ HOMMHAUMYU ObUIM HOPMUPOBAHBI
IO pARY NCUXONVHIBACTUYECKUX IIApaMeTPOB, Ka>KMbIi
U3 KOTOpbIX 6bUT oljeHeH 100 HEBPOIOTMYECKI 3[OPOBbI-
MU HOCUTEIIAMU PYCCKOro sA3bIKa. C IIe/Iblo MaKCUMAaTbHO
OTPaHMYUTh BO3MOXXHOE KOTMYECTBO IIPABMU/IBHBIX OTBe-
TOB IIPY Ha3bIBAHUY PUCYHKOB BO BpeM: Ollepaliny, TOIb-
KO Te PUCYHKHU, [I/Is1 KOTOPBIX ObIIO IIOIy4eHO He Gorblie
YeThIpeX PasIUYAOIMXCsl HOMUHALWI, ObUIM BKIIOUEHDI
B IHTPAOIlepallMlOHHbIe TeCThI Ha Ha3bIBaHue. TaKkxe, 4To-
OBl OTPaHNYUTh CEMAHTUYECKYI0 BapuabelIbHOCTb MeX-
Iy OBYM: YacTAMU pedl, MBI VICIIO/Ib30BA/IU TOJIBKO C/IOBA
C KOHKPETHBIM 3Ha4yeHVeM, KOTOpbIe TOJpasyMeBaloT BO3-
MO>XHOCTb COBEpIIAaTh KakKoe-mubo [eiiCTBME: IJIarosbl
bu3nIeCcKOro FeCTBUA M OOBEKTHI, KOTOPBIMM MOXKHO
MaHUITyMpoBaTh. Kaxpplit Tect Bkmoyan 50 CTUMYIb-
HBIX TPO6 (PUCYHKOB M COOTBETCTBYIOLIMX HOMUHALIMIL
cM. pucyHok 1 mrs mpumepa). IIpobsr 6pitn cbamancu-
poBaHBI TakuM 06pasoM, 4ToObI 06a Tecra (HasbIBaHUe
OOBEKTOB U HasblBaHMe HeiCTBUII) ObUIM MaKCUMaJbHO
COIIOCTaBMMBI IO ITapaMeTpaM PUCYHKOB ¥ HOMUHAIWIL.
Tax, mpu ypoBHe 3HauUMMOCTH p<.05, ABYXBBIOOPOYHBII
t-TecT Yamda He OOHAPY)XII CTATHCTUYECKON PasHUIIBI
MexX[y IpobaMu B TeCTe Ha Ha3bIBaHME 0OBEKTOB I B TECTe
Ha Ha3blBaHNeE NENCTBUI HM [l TIApaMETPOB PUCYHKOB
(cooTBeTcTBHE CTIOBa PUCYHKY: £(90.4) =0.01, p=.99; cy6B-
eKTUBHas C/IOXHOCTb: £(86.4)=1.3, p=.17; 3HaKOMCTBO
¢ xoHuenrtoM: £(91.2)=1.4, p=.16), HU W11 IapaMeTPOB
HOMMHaNMi1 (Bo3pacT ycBoeHus: £(96.6) =1.6, p = .1; mpen-
CTaBUMOCTD: £(67.1)=-1.8, p=.08; mpenckasyeMoCcTb HO-
MuHany: £(69.5) = 1.7, p=.1; yactoTa cnosa: £(56.7) =—1.3,
p=.2;unHa B cnorax: £(91.8) =-1.6, p=.1). Bce TecToBbIC
Marepuasbl (CIMCKY MPO6 ¢ COOTBETCTBYIOLIMMIL IIapaMe-
TpaMy; MHTPaoIepalyiOHHbIe IPOTOKOJIBI; 3aIIPOTPAMMI-
pOBaHHbIE, TOTOBBIE /IS IPE3eHTALINY, TECTHI) Pa3MellleHbI
B CBOOOJIHOM JIOCTYyIIe OHJIaliH. ABTOpPBI BBIPKAIOT Ha-
IeXJLy, 9TO JAHHbIE TeCThI OYAYT B Ha/IbHEIIIEM UCIIOIb30-
BaThCs B 60JTee MIPOKOIT KIMHIIECKOI TPAKTHKE.

IIpouenypa

TectupoBaHye OCYyIIeCTB/IA/IOCh B fIBA 3Tama: 10 Olepa-
LIUM ¥ BO BpeMs Oollepalui ¢ IpobyxueHneM. Berbop Tecta
(HaspiBaHMe OODEKTOB WM [EVCTBUIT) /I MHTPAOIEpa-

PucyHok 1. [1pumepbl pUCYHKOB, NCMNONBb30BaHHbIX B TECTaX
Ha Ha3blBaHVe 06beKToB (A) 1 gencteni (b)

[[MOHHOTO KapTUPOBAHWSI PeuM 3aBUCeN OT JTOKaINM3aLUN
OIIyXO/IM. YINTHIBAS CYI[eCTBYIOIYE SKCIIEPUMEHTAIbHbIE
JaHHBIE, CBUIETEIbCTBYIOLIIE O TOM, YTO MAI[EHTBI C II0-
PaXEeHUAMIU B TOOHOI [{O/I€ CUCTEMATNIECKI UCIIBITHIBAIOT
6o7bllle TPYRHOCTEN C MOPOXKAEHMEM [JIar0/IOB, HEXeNn
CYI[eCTBUTE/IbHBIX, d MAI[MEHTBl C MOPAKEHUSIMU B BU-
COYHOIT [{0/Ie VICIBITHIBAIOT OOJIbIIe TPYZHOCTEN C Cylije-
cTBUTENbHBIMU, Hexxenu ¢ rraronmamu (Chen, Bates, 1998;
Damasio, Tranel, 1993; Shapiro, Caramazza, 2003), Tecr
Ha Has3bIBaHIIe [AeICTBUII IPebsIBIISICS MALMEHTaM C OILy-
XOJIBIO0 B JIOOHBIX OTHENIAX, B TO BpeMs KaK TeCT Ha Ha3bl-
BaHMe 0ObEKTOB IIPENbAB/IICA HMALIIEHTaM C OIIYXOJIbIO,
PAacCIIONIOXKEHHOIT IPENMYIIIECTBEHHO B BCOYHBIX OT/E/IaX.

JloomepantoHHOE TeCTUPOBaHME MALMEHTOB IIPOBO-
IMIoch 3a 1-3 [HA IO omepaumu [jist TOTO, YTOOBI IAIfy-
€HT MOT O3HAKOMUTbCSI C IIPOLIEAYPOII BBIIIOTHEHMS TECTa,
a TaK)Ke YTOOBI BBLIBIUTD TPY/AHbIE /s HA3bIBAHUS PUCYH-
KU [/ K&XX/I0TO OT/[e/IbHOTO MalueHTa. [laiueHTy mpeas-
ABJISICSL Habop 13 50 uepHO-OeIbIX PUCYHKOB 0OBEKTOB
WIN JBEeJICTBUIL Ha [AeCATUI0MIMOBOM IIaHLIETE, KOTOPbII
pacmornarancsi Ha KOM(POPTHOM PACCTOSIHUM IS KaXKO-
ro manueHTa. PUCYHKM IpPEeXDbABIINCD aBTOMATUYECKI
OfMH 3a ApyrUMM B QopmaTe Bupeo-aima (cosgaHHOTO
B iMovie 10.1.3) ¢ unTepBanoMm 3 cexyHpnbl. IIpenbsabie-
HMIO KOK/IOTO PUCYHKa BCer/fja IIPefIIeCTBOBA 3ByKOBOII
curHan (gacrora 400 I'n, mmmrenbHOCTH 0.5 CEKyH[BI).
B 1110601t MOMEHT IIpefbsAB/IEHNs TECTA MOXHO OBbITIO OCTa-
HOBUTbCS (HAmpyuMep, KOTHa IMALMEHT OTBJIEKAICS WIN
MCTOLLA/ICST) WM BEPHYThCs K Ooree panuuM mpobam. [Ta-
[VIEHTHI JO/DKHBI OBUIN OTBEYATh Ha BOIPOC: «IT0 1306pa-
JKEHO Ha PUCYHKe?» (/s Ha3bIBaHUs 00beKTOB) min «Ito
JeaeT Tepoil WIM Tepou Ha PUCYHKe?» (I Ha3bIBaHUS
HeiCTBUIL), UCIIONB3Ys pasy: «3ITO ...» (A1 06BEKTOB)
u «Tyr...» (ma gevicTmit). Ilogo6Has nponenypa npuso-
AW K IOPOXKAEHMUIO CYILeCTBUTENbHBIX B UMEHNTETbHOM
nagexe (Hampumep, «9To KaKTyc») U ITIaTOJIOB B TpeTbeM
JIMIie HAaCTOAILIero BpeMeHM (Hampumep, «TyT TaHIYIOT»).
o omepanuy TecT Ha HasbIBaHME IOBTODSJICS OBa pasa
I/ TOTO, YTOOBI OTOOPATH TOIBKO OFHO3HAUHBIE IPOOBI
(TO ecTb Ha3BaHHBIE IIPABIIBHO 004 pasa) U TOJIBKO Te PU-
CYHKU, HOMUHALVSI KOTOPBIX COOTBETCTBYET BO3MOXKHBIM
HOMMHAIVSM B 6ase pycckux cymjectButenbHbix (Akinina
et al., 2014) u rnaronos (Akinina et al., 2015) s uHTpa-
OIIEPAI[IOHHOTO MHAVBUAYAIUSIPOBAHHOTO IIPOTOKO/IA
KaXXZIOTO IareHTa. [laHHas mpolefypa IPOBOANIACH IS
TOTO, YTOOBI YMEHBIINTb KOTNYECTBO BO3MOXHBIX I0XKHO-
HO/IOXKNTE/IbHBIX PE3y/IbTATOB BO BpeMs MHTPAOIeparin-
OHHOTO KapTUPOBaHWS PeN.
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ITponeaypa KpaHMOTOMUN B CO3HAHUM OCYILIECTBIA-
JIaCh COTJIACHO OOIMM PEKOMEHALMSM II0 IPOBENEHMIO
onepaumit (BcemupHas opraHmsanys 3opaBOOXpaHEHMH,
2009) u yuuThIBaIa CHELMANbHO pa3paboTaHHbIE METOMM-
YecKue peKOMeH[aluy JJiA MPOBefileHNsI HellpOXMpPYpPIu-
yecKMX onepannii B cosHauuy (Kayama, 2012). Onepauns
IPOXOAM/IA COIMIACHO MPOTOKOIY COH-6OApCTBOBaHMe-
-COH C IIpUMEHEeHMEeM 3NIEKTPUIECKOI CTUMY/IALUN KOp-
TUKAIbHBIX ¥ CyOKOPTUKAIbHBIX CTPYKTYP MO3ra BO Bpe-
M MHTPAOIEPAlIOHHOTO TEeCTUPOBAHMA B COCTOSHUU
6oxpcrBoBaHus. IlapaMeTpbl 37€KTPOCTUMY/IALUN OIpe-
TeMAMNCh COITTACHO KIACCUYeCKOMY IIPOTOKOIY, ONMCaH-
HoMy B cratbe beprepa n Omxemanna (Berger, Ojemann,
1992), U cOI7IacCHO METOAVYECKMM PEKOMEHJALMsAM IO
IIPOBEJIEeHNI0 MHTPAOIEePAIIOHHO 3/IeKTPOCTUMY/IALIUU
mosra (Szelényi, 2010). B To BpeMs KaK HeIpONTMHIBUCT
U HepPOIICUXOJIOT IPOBOAWIN MHTpaolepalloHHOe Te-
cTupoBaHue (O[jVH IPebsABIISA TECT Y B3aMMOJEICTBOBAI
C TALMEHTOM, IPYTroil PerucTpMpoBal OTBETHI INAI[VEH-
Ta B IIPOTOKOJIE), HEPOXUPYPT OCYIIECTBILAN 3MEKTPU-
YeCKyl0 CTMMY/ANVIO MO3Ta II0 3BYKOBOMY CUTHAY,
COIPOBOXKIAIONIEMY IIPe3eHTALI0 PUCYHKOB (Ka>Kmble
3 CeKyH/BI), UCIIOJIb3YsI OGUIIOMAPHBLIL STIEKTPOJ, C PACCTO-
AHNEM MEXIy KOHTakTamMM 5 MM. IIOCTOAHHBIN TOK IIO-
TaBajcsA B BUIE NPAMOYTONbHBIX MMITY/IbCOB C YacTOTOM
60 I'm n mpopomxuTenbHocThIO 1 Mc (Berger, Ojemann,
1992). VIHTeHCMBHOCTb CM/IBI TOKa OIpefessinach Heli-
podU3MOIOroM HjIsi KaXHOrO MalMeHTa WHAUBUAYAIb-
HO Ha OCHOBaHNUY HAINYMSA IIPU3HAKOB SMIIETITOTeHHO
aKTMBHOCTY B CUTHAJIE 3/IEKTPOIHLedaTorpaMMbl 1 Ba-
pbUpOBaja OT MallMeHTa K HalyeHTy oT 2 1o 6 MA. Toukn
CTUMY/IALUY BBIOMPATNCh IIPOU3BOIBHO, OFHAKO HEIpo-
XUPYpPT CTapajcs u3beraTb MOCTIe[OBATEIbHOIN CTUMYJIS-
LM IBYX COCETHMX YYACTKOB MO3Ta [/IA IIPeJOTBpallleHNA
SMIIENTUYECKUX IPUCTYIOB. Ecli Bo BpeMs cTUMYLALNK
obHapy>XuBanIach Kakas-116o ommOKa B Ha3bIBAHUU PU-
CyHKa (HaIpyMep, OCTaHOBKa peun, mapadasusi, mepcese-
pauusA, aHoMuA U T.[.), HEMIPOXUPYPr MapKMpPOBall 30HY
CTePUIbHBIM IIPOHYMEPOBAaHHBIM Ap/bIKOM. Iloce aToro

IpefbsiBIeHIe CTUMY/IOB IIPYOCTAaHABINBATIOCh Ha HEKO-
TOpOe BpeMsi 1 BO30OHOB/ISIOCH ITOC/IE TOTO, KaK IMaI[eHT
BBIp@XXa/lI TOTOBHOCTb IIPOO/DKATH TecTupoBaHme. Ha-
CKOJIBKO OBIIO BO3MOXXHO, KaXKfjasi MapKMpPOBAaHHAs 30HA
CTUMY/IMPOBAZIACh TPOEKPATHO [Is1 BepuuKanuu BOBIe-
YEHHOCTU 30HBI B PEUYEBYIO [IeATENbHOCTD IIPY YCIOBUY,
YTO CTUMY/IALYSA He BBI3bIBA/IA SMWIENTUIECKON aKTUB-
HOCTY B MO3re. 30Ha MO3Ta CUMTA/IaCh PeUeBOlt, eCIn Ha-
pylleHMe Ha3bIBaHNUA HAO/MI0AIOCh B OO/BIIMHCTBE MPO6
CO CTUMYJLALIMET, OBHAKO B HEKOTOPBIX 30HAX PE3y/IbTAThI
CTUMY/ISILIUY BapbUPOBAIN U, TAKMM OOPa3OM, OKasbIBa-
JINCb HEOZHO3HAYHBIMU. B HTOre TOIBKO OHO3HAYHO Be-
puduIMpOBaHHbIe YIACTKM COXPAHSINCH U TIOMEYanTnuch
SIPJIBIKAMI, @ XUPYPT CTapajics u3beraTb yHameHus! TaKUX
30H BO BpeMs pesekuuu omyxonu. [To Mepe ocyujecTsie-
HUsI pe3eKunu BITIyOb 0e/I0ro BelecTBa HEPONTMHIBUCT
M HEJPOIICMXOJIOT MOOY)XAA/IN MalyieHTa C IIOMOIIbIO Ha-
BOJSILIMX BOIIPOCOB HEIIPEPHIBHO TOBOPUTDH Ha CBOOOLHbBIE
aBToOMoOrpamueckue TeMsl (Hampumep, pabora, cembs,
OTIIYCK 1 T.[i.), IIPU 3TOM CJIefisl 32 OTK/IOHEHISIMM B CIIOH-
TaHHOJ pe4y nanyeHTa. Eciau TakoBble 06Hapy)K]/IBa}II/ICb,
pe3eKs OCTaHAB/INBA/IACh U IPOM3BOLUIACH I/IEKTpUIe-
CKasl CTUMY/IALNS IPOBOASIINX IyTeil, COMPOBOXKAaeMas
TeCTOM Ha HasbiBaHue. [Tocie TOro Kak QyHKIMOHATbHbIE
CPaHMLIBI OITYXO/IH OBIIM TAKUM 006Pa30M OIpefie/eHbl KaK
Ha KOPKOBOM, TaK I Ha IIOfKOPKOBOM YPOBHE, pe3eKLus
IIpeKpalllanach, ¥ MaleHTa CHOBA HOTPY)Xalu B HapKO3
WIN VCIONb30Bamu ceparuioo. KomudecTBo mMOBTOpeHMIt
TeCTa BapbMPOBA/IO OT MalMeHTa K MmalueHty or 1 go 4,
win ot 50 fo 200 mpob (co cTumysinmeit u 6e3) B 3aBU-
CUMOCTM OT pasMepa BUAUMOI TKaHM MO3Ta, COCTOSHMUSA
IaLMeHTa, IETKOCTU ZOCTyma 1 T. fi. TakuM o6pasom, mpo-
TOJDKUTEIBHOCTD TIPOLIefYPhl MHTPAOIIEPALIIOHHOTO Kap-
TUpOBaHMUA Bapbuposana oT 40 MuHYT mo 4 vacos. Ilo
OKOHYaHUM peseKiun 11dpoBoe n3obparkeHne XUpypru-
YeCKOJT TIOJIOCTY CO BCeMU MAapKMPOBAHHBIMI PEYEBBIMI
30HaMM (ec/u TaKoBble OBUIN OOHAPY)KEHBI) COXPAHSIIOChH
L5t IIOCTIEAYIOLeTo aHA/IN3a PeYeBbIX OMMOOK I UX JIOKa-
ym3anuy (CM. pUCYHOK 2 IJIA IIpUMepa).

PucyHok 2. [pumMep pesynsrata MHTpaonepauyioHHOro KapTYPOBaHKA PeYeBbIX 30H BO BPEMS onepauumu ¢ npobyxxaeHuem: A — cdotorpadus
XVIPYPr4ecKol MonocTy C MapKUPOBaHHLIMU PeYEBLIMU 30HaMK, B — pesyniTaT ynsTpasByKOBOW HaBMraLyv KapTUPOBaHHBIX 30H. ApnbIK Ne1:
B J@HHOW 30He 6blnK BbISABNIEHbI MEpceBepaummn (HKHAS TO6Has 3BMIMHA); Apnbik Ne2: aHOMKMS (BEPXHASA BUCOYHASA U3BUNNHA); APAbIK Ne3:
nepcesepauvs 1 aHOMUsi (BEPXHASA BUCOYHASA U3BUIMHA); APMbIK Ned: aHOMUS (BEPXHSS BUCOYHAsS N3BUNHA).
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PesynbraThl

VHTpaonepanoHHoOe KapTUPOBaHIe

VHTpaomeparoHHOe KapTHUPOBaHue pedn ObUIO YCIELIHO
ocyiecTeHo0 y 20 13 23 manuenToB. Y TpexX MalyeHTOB He
YHa/I0Ch IIPOBECTH IPOLeNyPy KapTMPOBaHMA 13-3a SIIN/IE-
TUYECKMX IIPUCTYIIOB BO BpeM:I OIlepaliiy 1/ WY yTHETeHHO-
TO CO3HAHMS TIOCTIE MPOOYKEHNs, IO9TOMY 3TH ITAIJMEHTHI
OBUIM MICKTIOYEHBI U3 MOC/IEAYIOIIEro aHammsa faHHbx. O6-
Ilee KOMMYECTBO 3MIEKTPUYECKUX CTUMY/LALMI /1A OCTaB-
mmxcs 20 DanyeHToB cocTaBwiIo 1758 (cpenHee KOMIIECTBO
ctuMynAnuii 92, SD = 36, KOMN4eCcTBO CTUMYJIALINI BapbUpPO-
BaJIOCh B IIpefieiax oT 33 o 150). Y ABYX IAI[VIeHTOB 13 IBajI-
ATy He ObUIO BBIAB/IEHO YETKUX PeUeBBIX 30H B pe3y/bTare
IPOBefeHNsT IPOLeAypsl KapTupoBaHus. Takum obpasom,
ofIjee KOMMYECTBO MOJIOKUTEIBHO KAPTMPOBAHHBIX pede-
BBIX 30H y OcTaBIIMXCcA 18 manmeHToB cocTaBmo 61 (cpen-
Hee KO/MYECTBO 30H Ha marueHTa 3.4, SD=2, KOIu4ecTBO
PedeBbIX 30H BapbMpPOBaJIO B Ipefenax oT 1 o 7). [Tapame-
TPbl 3/IEKTPUYECKON CTUMY/ALMU Y Pe3yNbTaTbhl MHTPAO-
HepAI[IOHHOTO KapTUPOBAHMS HPEfCTABIeHbI B Tab/mrie 2.

AnaroMmyeckas JIOKanM3alusA BbIABIEHHBIX peve-
BBIX 30H OIIpefie/iAach HelfpOXUPYproM BO BpeMs IpoBe-
TeHNs Mpolefypbl MHTPAOIEPALMOHHOTO KapTUPOBAHUA
U perMCTPUPOBANIACh B IIPOTOKOJIE HEMIPOIMHTBUCTOM MU
HelponicuxonoroM. IIpu nmocnepyromeM aHamuse NaHHbBIX
JOKanu3anusa 30H ObIa BepudUIMpOBaHA IIyTEM COIO-
CTaB/IeHNS [AaHHBIX WMHTPAOIEPAlVIOHHBIX IIPOTOKOJIOB
¢ ¢ororpaduAMyI XUPYPrUIECKON MONOCTU C MApKUpPO-
BaHHBIMU 30HaMM. IIpMHMMaA BO BHUMaHMe TOT (DakT,
YTO KOJNMYECTBO IOMOXXMUTEIbHBIX CTUMYLALMIA, HMPUXO-
DAIMXCA Ha KaKOYI0 JIOKa/IM30BaHHYIO 30HY, 3a4acTYIO
ABIIAETCA HEJOCTATOYHBIM /I OCYIeCTBIE€HN CTaHAapT-
HOTO HeIlapaMeTPU4ecKOro aHajaM3a, a TaKXe TO, YTO KO-
JIMYeCTBO ITAIVIEHTOB C OITYXOJ/IAMU B IOOHBIX 1 BICOYHBIX
oTfienax ObUIO HecOaTaHCHPOBAaHHBIM, B [JaHHOI pabo-
Te MBI NIPeCTaB/AeM TOMbKO NEeCKPUIITUMBHYIO CTATUCTH-
Ky KOMM4ecTBa 3a(pMKCUPOBAHHBIX OMIMOOK B KaKEOI
U3 (PYHKUMOHATBHO 3HAYMMBIX ObjacTeil mMosra (Tabmm-
na 3) M CpaBHMBaeM paclipefie/ieHe Pa3/INYHBbIX BUJOB
OIIMOOK, BBISBJIEHHBIX C IIOMOIIBIO IBYX TECTOB Ha Ha3bl-
BaHue (Tabmuua 4). Ha KopTUKa/bHOM ypOBHE pedeBble
HapyIeHus 6bUM 3apUKCUPOBAHbL B HIDKHEN TOOHOI 13-
BIUIMHE (TPUAHTY/IAPHON M ONEpKy/IAPHON YacTAX), BeH-
TPa/bHOM YacTy IpELeHTPaNbHON M3BU/IMHDBI, BEPXHEN
BJMCOYHOJ WM3BWIMHE ¥ CpeJHell BMCOYHON W3BUIMHE.
Ha cy6xopTukanpHOM ypoOBHE pas/IndHble pedeBble OLb-
KU1 OBUIM BBISIBJIEHBI IIPY CTUMY/IALIUM [YTOOOPAsHOTO IIy4-
Ka ¥ BepXHero IpoJo/IbHOTO Iy4yka. CeMb BBIABIIEHHBIX
peueBbIX 30H He ObIIVM aHATOMMYECKHU UAeHTUDUIMPOBa-
HBI C JOCTaTOYHOI! CTEIIEHbIO TOYHOCTH.

PeueBble OIMOKU B pesy/IbTaTe 3JIEKTPUIECKOI CTU-
My/sIiuy ObUIYM pasfesieHbl Ha ceMb KaTeropuit (cM. Tabmu-
1y 4 [/Is1 OIpefeneHIst KaX/I0T0 TIUIIA OLUIMOKM): aHOMUS,
ceMaHTMYeckasd Iapadasus, HedACHas pedb, IepceBepa-
IMst, UMPKYMIOKYLMS, 3afiep>KKa OTBeTa U (POHOIOIH-
veckas mapadasus. AHOMUS sB/IsieTCs Haubosee 4acTo
BCTPEYAIOLIMMCS TUIIOM OMNOKY, HaO/TI0aeMOM IIPY CTH-
MY/SIINM KaK KOPTUKAIbHBIX, TaK U CYOKOPTUKA/IbHBIX
CTPYKTYp Kak B TeCTe Ha Ha3bIBaHMe OOBEKTOB, TaK U B Te-
CTe Ha HasbiBaHue meictBuit (39.39% u 27.91 % cooTBeT-

Ta6nuua 2. [MapameTpbl U pe3ynbTaTbl MHTPaAoNepPaunoHHOro
KapTupoBaHus peyn

< T
) s oS o
°F I3 g § g 8 x
=2 ko o T s Ia
Qo I g 3 = S s =3
Im F 2 © § = S I
= T S 5 N
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He 3atvkcu- He obHa-
1 OencTBms poBaHa 60 PY>XeHO
2 [encTems 4-5 75 1
8 OObEKTDI 3.7-5 88 8
4 OObEKTDI 5-6 36 1
5 0ObEKTBI 2-5 104 2
6 nencTeus 2-3 86 4
7 nencTems 2-3 34 2
He 3advken-
8 0OBEKTDI poBaHa 150 5
OOBEKTDI 2-4 76 6
10 OencTBmS 3 124 3
11 0OBEKTBI 3 134 1
12 nencTems 3-4 124 3
13 nencTeums 4-5 134 2
14 0ObEKTDI 2-2.4 61 6
15 OencTBMs 3-5 95 6
He obHa-
16 OencTBns 2.5-4.5 103 PY>KEHO
He 3admKcu-
17 OOBEKTDI 5 poBaHo 2
He 3auken-
18 OEenCTBMSA poBaHa 104 7
19 nencTems 2-3.5 128 1
He 3aduken-
20 nencTems poBaHa 97 6

cTBeHHO). CIIeyIoNMM 10 4aCTOTe BCTPe4aeMOCTH BUIOM
ommnbOK sAB/IseTCA CeMaHTUdecKas mapadasms (18.18 %
1 13.95% cOOTBETCTBEHHO). AHOMUM ¥ CEMaHTUYECKIe
napadasnu HabToFAINCH Yallle IPY UCIOTb30BaHUY TECTa
Ha Has3blBaHNe OOBEKTOB MO CPaBHEHUIO C TECTOM Ha Ha-
3bIBaHMeE JIEVICTBUI, B TO BpeMsA KaK HesACHasA pedb U Iep-
ceBepallMy Yallle BCTpedalnch IIpU Ha3blBaHUU E/ICTBUIL,
OIHAKO CpaBHEHME KOMMYECTBA OIINOOK C IOMOIBIO KPH-
Tepus XU-KBafpaT He BBIABMJIO CTATUCTMYECKN 3HAUMMBbIX
pasmuumit MeXXAy AByMA TecTamy (aHoMus: x>=1.1, p=.3;
ceMaHTH4ecKas mapadasust: y*=0.2, p=.6; HesICHAasE pedsb:
x’'=1.8, p=.2; nepcesepanus: x*=0.7, p=.4). OcTanbHbIe
BUJIBI OLIMOOK BCTPEYAMNCH IIPUMEPHO C OMHAKOBOI Ya-
CTOTOIT B 000X TeCTax.

Knuanueckue pe3ynbTrarbl

Yepes 1-3 pgHA mocie omepanuy BCe MAalMEHThI MPOLIIN
HIO/THOE HEMPOIICUXOJIOTMYeCKOe 06CIeOBaHNE, TPOBEIEH-
HOE TeM >Ke HelPOIICHXOJIOrOM, KOTOPbIN IPOBOAM J00-
nepanoHHoe obcnenoBanme. st cpaBHeHMs B Tabmuie 5
IpeICTaB/IeHbl Pe3y/IbTaThl HENPOICHXOTIOTMIeCKOTO 00-
C/IEOBAHMUA JIO U IIOC/Ie OTlepaliiy JyIsi KaXXJ0ro HalyieH-
ta. Ha OCHOBaHMU Pe3yIbTaTOB 0OCIENOBAHMS TTALMEHTHI
OBUIN YCTIOBHO pasfie/leHbl Ha HECKOJIbKO IPYIII B 3aBIUCH-
MOCTM OT TOTO, HACKO/IbKO M3MEHMIACh UX pedeBasi (pyHK-
s mocie omepaunu: 1) 6e3 MaMeHeHmit, 2) HeGOMbILIOE
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Tabnuua 3.  Jlokanusauus BbiSIBJIEHHBIX PEYEBbIX 30H C COOTBETCTBYIOLMMU onbKaMm
Konnyectso
TNokanusauus peyeBbIxX Tun owmnbKn
owmnbok
HIDKHSS IobHas N3BMIMHa
14 aHOMKSl, CeEMaHTUYeCKas napadasunsi, HeACHasA pPeYb
(4acTb TOYHO He onpeaeneHa)
TPUAHMYNSAPHAA HacCTb HYDKHEN
Z 2 AHOMMS, LIMPKYMIOKYLINSI

NIOBHOM N3BUHBI
nobHas gons

OMePKYSPHas YacTb HYKHEN

o 12 aHoMKS, rnepceBepauvs, 3afep)kka otBeTa
JIOBGHOW N3BUINHBI
BEHTpaslbHas 4YacTb
o 5 cemMaHTU4eckas napadaaus, OLLYLLEHNS B A3blke
npeLUeHTPanbHON N3BUVHBI
NepenHsist U CpeaHss YacTu
PeARA ek 3 cemMaHTu4eckas napadasns

BEPXHEN BUCOYHON U3BUIVHDI

BMCOYHas [ons 3a[HAS9 YacTb BEPXHEN
A an o P 3 aHoMKsA, (hoHoNornyeckas napadasmng

BMCOYHOW M3BUINHDI

CpenHss BUCOYHas U3BUIMHA aHOMUS, LIPKYMIOKYLINSE

BEPXHWIA NPOAONBHBIN My4HOK aHoMKIs, NepceBepaunst
CyBKOPTUKaNbHbIE

o aHOMUS, LIPKYMIOKYLIS,, CEMaHTUYeckas napadasus,
CTPYKTYpbI [OyroobpasHbli nyHoK 10 HARKY U RE
nepcesepaLyisi, HesicHas peyb
aHOMWS, CeMaHTU4Yeckas napadasus, nepcesepalisg, 3a0epkka

He yCTaHoBMEeHa He yCTaHOBNEeHa 7 pach P paul anep

Ta6bnuuya 4.

oTBeETa

I'IpoueHT 3a(bI/IKCI/IpOBaHHbIX pe4veBbiX owmnbok pa3niM4HoOro Tuna B AByX TeCctax Ha Ha3biBaHune

Tun owmnbkmn Onpepenexne

%

06bekToB (N =33)

Mpumep

Ha3blBaHVe Ha3blBaHVe

nenicteuii (n=43)

TPYOHOCTb [OCTyNa 1 U3BNEYeHs LieNeBoi

aHoMKIs HOMMHALIMN NPU COXPaHHOW CrOCOBHOCTI

K apTUKyISLmN
cemaHTm4ecKas 3amMeHa Lie1eBOV HOMMHALMN CEMAHTUHECKN
napadasaus 6nm3kom

HEBHSATHas peYb, 3ankaHue, HeveTkas
HesiCHas peyb

APTVIKYNIALNS

HABS34MBOE MOBTOPEHME OOHOIO 1 TOTO e
nepcesepaLus o

CnoBa BMECTO LIeNeBo HOMUHALMM

onvcaHye 3Ha4YeHns LieNeBoro criosa
LIMPKYMITOKYLIMS

BMECTO €ro HernocpeacTBEHHON HOMUHALIM
3a0epxKa oTBeTa 3aepKKa B HOMUHALMN LIENeBoro crosa

dI)OHeMaTI/HeCKaﬂ 9rNeHTe3a, BbiraaeHue,

hoHoorn4eckas

3aMeLLieHe, MepecTaHoBKa 1 NMOBTOPEHME
napadasus

3BYKOB

HeoaHopoAHas rpynna oLwnboK,
he BKJIIOHatoLLast »kanobbl NaLmneHToB

Ha CTpaHHble O ESHNA, MCMOJIb30BaHWe
KnaccupuumposaH P LYLLY

06CLEHHOM NEKCYKN, TPYAHO
KnaccuuLmpyemMble oLIMOKYM

39.39 27.91
18.18 13.95 6eremMoT — HOCOPOr
3.03 11.63
6.06 11.63
3.03 4.65 CoCcUCKa — Mbl MOXEM
3TO eCcTb
12.12 9.30
6.06 2.33 JOMVHO — BUMOHO
12.12 18.60

Mpumeyanue: MNpoueHT OWMNBOK BbICHUTBLIBANCSA HA OCHOBaHMM O6LLEro KONM4ecTBa OLNGOK, A0NyLEeHHbIX B KaXKAOM U3 TECTOB Ha Ha3bl-
BaHMe; pasHble TUMbI OLWKNBOK MO BbITh BbISABNEHbI npun cTumynsaumm OfHOW 1 TON >XXe PEeYEBOIN 30HbI.

yXy[lleHue, 3) 3HaUMTeNbHOE YXyALIeHNe U 4) yIydIleHue.
Y 35% u3 75% naumeHTOB, Y KOTOPBIX peYb HaXO#M/Iach
B HOpMe [0 OIlepalyii, pedb OCTalach COXPAaHHOI IOCTIe
omepauuy; y 25 % ManueHToB 6bUI OOHAPY KEHDI 97IeMEHTBI
WJIN JIETKasl CTEeIIEHb a(basmm; y 15% manyeHToB IocIe one-
paruu passuacek 6onee rpybas adasus. Y 20% u3 manu-
€HTOB, Y KOTOPBIX OBbIIU BBISIB/IEHDBI PedeBble PACCTPOIICTBA
IO OoIepanuu, pedeBoii feUunT yCyryouIcs mocie omnepa-
1M, OFHAKO Y OJHOTO MAlleHTa B 9TOI IPyIiiie Hab/moza-
JIOCh YIIy4llleHNe pedeBoli PYHKLUY IIOCTIe Ollepali.

O6cyxpeHne

PesynbTaThl MOKa3anu, 4To paspaboTaHHbIE HAMY TECTHI Ha
Ha3bIBaHMEe OOBEKTOB M HeVICTBUIL ABILAITCA IIOTI€3HBIMM
MHCTPYMEHTaMI [Ii MHTPAOIEPALIMOHHOIO KapTUpOBa-
HuA peun. VIHTpaomepauuoHHbIE JaHHbIE NEMOHCTPUPY-
I0T, 4TO O/1arofjaps MCIOMb30BAHUIO 3TUX TECTOB YHANOCh
BBLABUTb MO3TOBBIE 30HbI, BOB/IEYCHHBIE B A3BIKOBYIO 00-
paboTKy, y 18 13 20 nanueHToB, KOTOPBIM IIPOU3BOLIOCH
KaprupoBanue peun. CyllecTByeT HECKOIbKO BO3MOX-
HBIX 00'bACHEHNI, IOYeMY Y OCTAaBIIMXCA IBYX IIAIIMEeHTOB
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Ta6nuvua 5. KnuHnyeckue pesynbtaTtbl: cpaBHeHUe peyveBoii hyHKLMM 4o 1 nocne onepauum

Howme o o .
nau,meHF;a Peuesoii ctatyc oo onepauumn PeueBoli ctaTyc nocne onepauum KnuHunyeckuii pesynstat
1 B HOpME B HOpMe 6e3 N3MeHeHI
2 B HOp™me B HOpME 6e3 n3MeHeHn
8 B HOpME B HOpME 6€3 N3MeHeHNI
4 B HOpMe B HOpMeE 6e3 n3meHeHui
5 B HOpME B HOpMe 6e3 N3MEHEHWI
6 B HOpMe B HOpME 6e3 n3MeHeHUn
7 B HOpME B HOpMe 6e3 N3MeHeHI
8 B HOpMe 3M1EMEHTbI aKyCTUKO-MHECTUYECKOM athasnm HebombLLOE YXyALLEeHVe
9 B HOpMe 3MIEMEHTbI aKyCTUKO-MHECTUYECKON athasnn HebOoMbLLOE YXyALLEHNE
10 B HOpMe anemMeHTbl adphepeHTHOM 1 adhepeHTHON adadnm HebonbLLOe yxyaLLleHue
3IEMEHTbI aKyCTUKO-MHECTUHECKON 1 CEMaHTUHECKON
11 B HOpMe HebOMbLLOE yXyaLLeHVe
adasum
12 B HOpMe 3EMEHTbI ANHaMU4ecKor ada3um HebOoMbLLOE yXyaLLeHe
ahdepeHTHO-MOTOpHasA aasunsi ¢ dnemMeHTaMm
1k} B HOpmMe 9 3HaYMTENBHOE YXyALLIEHMe
aKyCTVKO-MHECTNYECKOM
aKyCTUKO-MHeCTMHeCcKas adasns C afeMeHTamm
14 B HOp™Me . 3Ha4MTENBHOE YXyALIEeHMe
MOTOPHOM
3(hhePEHTHO-MOTOPHAS U aKyCTUKO-MHECTUYECKas
15 B HOpMe 3HaYUTENbHOE YXYALLIEHVEe
adasng
aKyCTUKO-MHeCTMYeckas adasunst 3(hhePEHTHO-MOTOPHAS U aKyCTUKO-MHECTUYECKas
16 . HebonbLLOe yXyALLeHue
C anemMeHTaMun achhepeHTHO-MOTOpHOM  adhasus + an3apTpus
17 Nerkas akyCTUKO-MHeCTMYeckas adasunst  akyCTUKO-MHecTU4eckast ahasns 3HAYUTENBHOE YXYLLEHVE
athhepeHTHO-MOTOpHas adhasust
18 dbbep P ® . addepeHTHO-MOTOPHasA adasns 3HAYNTENBHOE YXyOLLEHNE
C 3M1EMEHTaMU aKyCTUKO-MHECTNHECKOM
MOTOPHas 1 akyCTUKO-MHECTUYECKas 3(h(PEPEHTHO-MOTOPHASA 1 aKyCTUKO-MHECTUYECKAs
19 3HAYUTENBHOE YXYALLEHME
aasus aasvs + gusapTpus
MOTOpHas adasns ¢ aneMeHTamm aKyCTUKO-MHeCTUHeCKas ahasns C aneMeHTamm
20 yryyLLeHve

aKYCTUKO-MHECTNHECKOMN MOTOPHOW

He Yanoch 0OHAPY)XUTb peueBble 30HbI BO BPeMsI MHTPa-
OIlepallOHHOTO KapTupoBaHuA. COXpaHHOCTDb pedun y Ofi-
Horo u3 3Tux nauyeHToB (ITanument Nel) nmocrne omnepannm
MOXKeT YKasblBaTb Ha WHAMBMAYAJIbHYIO IUIACTUYHOCTD
U peopraHM3aLUI0 PeYeBbIX 30H B YHAJICHHBIE OT OITyXO-
mm ygactku Mosra (cm. Duffau, 2005; 2014 st 6o7ee nop-
POOHOTO OCBelleHNsI TeMbI HeJIPOHAIBHOI IIACTUIHOCTI
y HALMeHTOB C OIIyXOJIbI0 TOJIOBHOTO MO3ra). Y BTOPOrO
nanuenTa (ITament Nel16) y>xe uMerca [OOIepalIOHHDII
pedeBoit ZedUINT, KOTOPBIT yCYTYOMICA B OCTPOM IIepHO-
e mocrte onepauuiu. [Iyst Toro, 4To6bl yCTAHOBUTb TOUHYIO
IpUYNHY, 0YeMy pedeBble 30HBI He ObUIM OOHAPY>KEHBI
B XOJle MHTPAOIIEPAL[IOHHOTO KapTUPOBaHWsl, HEOOXOMM-
MBI pe3y/IbTaThl HeJPOIICUXOTOIMYECKOTO VM IMHIBUCTIYE-
CKOTO 00C/IeIOBaHMs B KaTaMHe3e.

B BoceMHafLIaTH CITy4asAX YCHENIHOTO KapTUPOBaHNA
pedeBble OmMMOKM HamboIee 4acTo ObUIM TTOKATU30BAHBI
KOPTUKAJIbHO B HIDKHEN T0OHOI M3BWINMHe (OIepKyILip-
HOJ ¥I/WIU TPUAHTY/LAPHON YacTAX) ¥ BepXHell BUCOYHO
usBwInHe. IIpu CyOKOPTHKATbHON CTUMY/LIUMU OOTIb-
IIMHCTBO PeYeBbIX OIIMOOK OOHApPYKMBalIOCh B obmac-
T AyroobpasHoro mydka. Ha mepBeIil B3IJIAf, Takoe
pacIpefe/nieH/ie pedeBbIX 30H B TOYHOCTU COOTBETCTBY-
eT TpafVIIIVIOHHBIM IIPeNCTaBIeHMAM O pellpe3eHTalNn
pedrt B HIDKHeit IOOHOII U BepXHell BCOYHOI M3BIJIMHAX
M 0 LYyrooOpasHOM ITyYKe KaK O CBS3YIOLIEM 3BEHE MeX-
ny aumn (Geswind, 1979). OpHako Ha MHAMBUAYATBHOM

ypoBHe HabJI0ffaeTcst ropasno 60iblias BaprabenbHOCTb
peueBbIx 30H. HampuMep, y HEKOTOPBIX MAIIEHTOB peye-
Bble OIIMOKM COBIIAZAINA CO CTUMY/ALMEN BEHTPaJbHON
YacTV IPELEHTPANbHO U3BMIMHBI M CPeHeN BUCOYHON
u3BWINMHBL Boree Toro, He y Bcex MaIjeHTOB ObuIM 06-
Hapy>XeHbI peueBble 30HbI B HVDKHeN JIOOHOI 1 BepxHeil
BUCOYHOI M3BMINHAX. [JaHHBI (HaKT MOXKHO OOBICHUTD
HEIPOHAIBbHONM IIACTUYHOCTBIO, BBI3BAHHOM POCTOM
OIIYXO/IM, 4YTO ellle Pa3 IOAYepPKUBAET HEOOXOFUMOCTD
KapTMPOBAHUA PeUM IO Pe3eKLNM OIMYXO/M B KaXKJOM VH-
IVBUIyabHOM CIy4ae.

KadecTBeHHBINI aHAIM3 BBIABIEHHBIX OIIMOOK Kak
BO BpeMs IPOBEleHMA TecTa Ha HasblBaHME OOBEKTOB,
TaK U BO BpeMsA TeCTa Ha Ha3bIBaHMeE JEVICTBUII MTOKa3all,
YTO 4Yallle BCEro 3/MEeKTPOCTUMY/ALMA MO3ra Hapylaer
JIEKCMYEeCKMIT JOCTYI K CIOBY, a HE CaMy €0 MOTOPHYIO
peanmusanuio. Tak, HECMOTpPs Ha TO, YTO MALME€HThl HA4YM-
HaIoT (pasy co cnoB «3IT0...» / «TyT...», OHU He MOTYT 13-
BJI€Yb 1€/IEBYI0 HOMMHALMIO 13 MEHTAa/JIbHOTO JTEKCUKOHA
(aHOMMS) WM 3aMEHSIOT ee OT/IMYHOJN, HepelneBaHTHOIL,
HOMMHanuent (cemantudeckas mapagasus). Takum 06-
pasoM, pa3paOOTaHHbIe TeCTHl Ha Ha3bIBaHUE ABJIAIOTCA
6071ee MOXOMAILIVIMY [i/Is1 BBISIB/ICHI CIIEI[(UIECKIUX pe-
YEBBIX ITPOLIECCOB, CBA3AHHBIX C M3BJIEYEHMEM CIIOBA M3
MEHTA/IbHOTO JIEKCMKOHA, @ He /I BbIAB/IEHN MOTOPHBIX
aCIeKTOB IOPOXKAEHMs peun (ITO XapaKTepusyeTcs IOJ-
HOJl OCTaHOBKOJI pe4yl BO BpeM: BBIIONHEHNA 3aJaHIA).
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OTHOCUTENbHO KIMHMYECKMX PEe3yIbTATOB [JAaHHOI
paboTel HEOOXOAVMO OTMETUTh, YTO MHTPAOIEPAI[OH-
HO€ KapTHpPOBaHMe peul C IIOMOIIbI0 TeCTOB Ha Ha3blBa-
HIe 00BEKTOB U [eMCTBUII IO3BOINIO COXPAHUTH pedb
B HOpMe y CeMM U3 IIATHAALATY MAIYIeHTOB, Y KOTOPBIX He
Habmofanocy pedeBoro geduunTa [O omepanun. Y Apy-
TMX IIATH U3 9TUX IATHAALATU IAIVIeHTOB ObUIM OTMe-
YeHBl JIMIIb JIeTKYe IpU3HaKyu adasuu Iocie olepannn,
OIHAKO y TpeX IalJeHTOB BO3HMKINM fABHBbIe adaTumde-
CKIM€e PacCTpOIICTBa Ioc/e omepauun. B menom BepoAT-
HOCTb Pa3BUTUA A3BIKOBOTO HedUINMTA IIOCIe Ollepanyu
OblIa TOPasfo MeHblIle, €C/IM M3HAYATbHO pedb IMalMeH-
TOB HaXOAM/IACh B IIpefie/lax HOpMbI. TeM He MeHee Y He-
KOTOPbIX NMALMEHTOB OBIIO OTMEYEHO yXY/LIeHIe PedeBoil
¢yukuun mocne omepanyn. Ilogo6Hble BpeMeHHbIE pe-
YyeBble PACCTPOICTBA B OCTPOM IIOC/IEONEPAIIIOHHOM
Iepuojie OMMCHIBAIOTCA B nuTeparype. OHM 4YacTO BO3-
HUKAIOT B pe3y/IbTaTe JIOKaTbHOIO IIOC/I€ONepaIIOHHO-
r0 OTeKa TKaHeil TOJIOBHOTO MO3Tra ¥ OOBIYHO IPOXOHST
yepe3 HECKONMbKO Hegmenb moce onepauunu (Duffau et al.,
2002, 2003). YTo KacaeTcA TeX MAIVeHTOB, Y KOTOPBIX U3-
Ha4a/JbHO OBbUIM BBISBIIEHBI peueBble PACCTPONICTBA WM
adasysd, HallM pe3y/IbTaThl IIOKA3bIBAIOT, YTO BEpOAT-
HOCTb IIOJTHOTO MCYE3HOBEHUS AUCHYHKIUM Pedu Mocie
omepanyuy Majaa — II0 KpaliHell Mepe, B OCTPOM IOC/IeoIe-
panyoHHOM nepuoge. OTCyTCTBYE Pe3yIbTaTOB HepoI-
CUXOJIOTMYECKOTO U JIMHTBUCTUYECKOrO 06CIefoBaHms
B KaTaMHe3e COCTaB/IsgeT OCHOBHONM HEOOCTaTOK HaHHOM
pabotel. Boree TOro, HEMHOTOYMCIEHHAsT I HEOFHOPOS-
Hasg BBIOOpKA MauMeHTOB (C pasHbBIMU BUAMU [JINOM,
CTEIIEHDbIO 3/I0KAaYeCTBEHHOCTH, JIOKa/IM3alMell OIyXonu
U T.[l.) He TIO3BOJIACT CAAeNaTh OKOHYATeIbHbIE BEIBO/IBI HA
maHHOM 9Tarte. JI/is TOoro 4ToObI afeKBATHO OL[eHUTD KIIN-
HUYECKNe pe3y/lIbTaTbl MAllMIEHTOB [IO ¥ IIOC/Ie Ollepalumy,
a TaKKe CPaBHMUTb MO3TOBONM CyOCTpaT, BOB/I€YeHHBIN
B 06pabOTKY CyI[eCTBUTE/NbHBIX M ITIATOTIOB, HEOOXOMu-
MBI 6oree COATaHCHMPOBAaHHBIE U OZHOPOLHBIE TPYIIIBI
MaIlMeHTOB.

HecmoTps Ha mMerolyecss OrpaHNYeHNs, pe3yabTa-
Tl JAHHOTO MCCIEIOBaHMA ITOKAa3bIBAIOT, YTO B COYeTa-
HUM C 9/IEKTPOCTUMY/IALMEN MO3Tra pa3paboTaHHbIe HAMM
TeCTBl ABJIAIOTCA YYBCTBUTEIbHBIM MHCTPYMEHTOM [JIA
KapTUPOBaHUsI Peuy Kak Ha KOPTUKAIBHOM, TaK U Ha Cy0-
KOPTMKa/IbHOM YPOBH:AX. bomee Toro, Hamm pesynbTaThl
BBIABM/IN PETIeBAHTHOCTD MHTPAOIePallIOHHOTO JICIOMb-
30BaHUsI He TOJbKO TeCTa HAa HasbIBaHME OODBEKTOB, HO
U TeCTa Ha HasblBaHMe JeiicTBUIL. VIHTpaomepanuoHHOe
IpUMeHeHNe Pa3pabOTaHHBIX TECTOB II03BOJIMIIO BBIABUTD
(YHKI[MOHAIPHO Ba)XKHbIe PedeBble 30HBI ¥ BOCEMHA/LIATI
U3 [[BajLiaTH MaunyeHToB. VIHAMBuAyanpHas Tomorpadus
BbIAIBJIEHHBIX 30H OTPaKaeT HeMPOIIAaCTMYHOCTD, BbI3BaH-
HyI0 mposdeparnueii OMyXo/n, 1 MOFIepKuBaeT Heo6x0-
IVMIMOCTb MHTPAOIIEPALIOHHOTO KaPTUPOBAHUA PEUNL.

TakuMm 06pasoMm, IpefcTaBleHHble B [JaHHON pa-
60Te TecTbl Ha Ha3blBaHME OOBEKTOB M HEICTBUIL, cHa-
JIAHCUpOBaHHBle IO pARY (ICUXO)IMHIBUCTUYIECKNX
[apaMeTPOB, IPENCTAB/ISAIOT CO6OI MEPBBI ONBIT CTAH-
TApTU3MPOBAHHOTO MHTPAOIepallIOHHOTO KapTUPOBAHUA
peun y pyCCKOTOBOPALINX MAI[MeHTOB. TecToBble MaTepu-
aJIbl, 10- ¥ MHTPaOIlepallIOHHble IPOTOKOJIBI ¥ MHCTPYK-
LMY HAXO[ATCSI B CBOOOJHOM [OCTYyIIE [Isl JalbHEIIIIero
UCTIONIb30BaHMA B KIMHIYECKOI IIPaKTHKe.
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Abstract. It is argued in the paper that the fastest possible rate of motor sequence production can be attributed to two factors:
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Introduction

The natural and social environment constantly forces our
motor system to solve a conditional movement optimiza-
tion problem: to maximize (or minimize) some parameters
of a motor activity while preserving a set of other param-
eters. In particular, we often need to minimize movement
duration while preserving overall performance accu-
racy — this is exactly what we do in the course of build-
ing skills in sports, handicrafts, music and other hobbies.
The question arises as to what factors limit the duration
of isolated movements and are resistant to increasing
the tempo of motor sequence execution above a certain
limit.

The present paper aims to show that the maximum
movement rate attainable during a motor sequence
production depends on two factors. First, the dura-
tion of the entire sequence of movements is limited
from below by execution-related processes of cen-
tral or peripheral origin, the duration of which cannot

be reduced below a certain limit. We will refer to these
processes as the ‘time-consuming’ factor affecting
the sequence production rate.

Shortening the duration of isolated movements and
increasing the production rate of a sequence assembled
from these movements may reduce the possibility of suc-
cessfully completing the sequence. In that case, one may
think of the ‘compensatory factor’ as a major determinant
of the optimal sequence production rate: this simply means
that sequence units are purposely slowed down in order
to keep the probability of committing an error within
an acceptable range.

This paper is organized as follows. Section 1 provides
a short survey of known time-consuming and compensa-
tory factors that limit a movement’s duration from below
and are related to the processes taking place in the motor
periphery. In Section 2, we discuss the issue of whether
existing models of motor control and trajectory forma-
tion could help in uncovering some central factors affect-
ing lower limits of movement duration. Section 3 deals
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with the reciprocal relationship between movement dura-
tion and the movement’s spatial accuracy, a factor known
as speed-accuracy tradeoff. This reciprocal relationship
is considered to be an instance of a compensatory limit
imposed on movement time. Section 4 briefly mentions
the relationship that exists between the maximum volun-
tary tempo of sequence production and the time required
for some processes in the central part of the motor system.
In Section 5, with a sequence of identical discrete move-
ments taken as an example, it is shown that the time-con-
suming factor is not the sole determinant of the fastest
sequence rate. It is argued that the compensatory factor,
i.e. a deliberate reduction in performance rate, should also
be taken into account.

1. What Limits the Simple
Movement Duration at the Periphery
of the Motor System?

Intensive research conducted in the 1970s and 1980s led
to the discovery of major physiological limitations imposed
by limb biomechanics and muscle contraction dynamics
on the minimal time required for simple one-dimensional
movements, such as arm flexion-extension in the elbow
joint (Freund & Biidingen, 1978; Gielen, Van den Oosten,
& Pull ter Gunne, 1985; Wallace, 1981). These limitations
are directly related to the irreducible duration of the mus-
cular force generation. Indirectly, these limitations are
caused by the noisiness of the force generation mechanism
and the limited force magnitude it produces.

Let us take a brief look at how motion results from
the force developed by a muscle pair. From the outset, it
is worth noting that simple movements can be either dis-
crete or rhythmic (details of this distinction are discussed
in Hogan & Sternad, 2012 and Hogan & Sternad, 2007).
A discrete movement begins as a departure from a sta-
ble posture and ends with returning back to a stable pos-
ture. Usually, one-dimensional (single coordinate) move-
ments like flexing or extending the arm at the elbow or
wrist joint are considered to be examples of simple dis-
crete movements. Rhythmic movements are formed
by repeating some motion pattern in a cycle. It is impor-
tant that adjacent movements are not separated by a sta-
tionary posture; otherwise the result would be a sequence
of discrete movements, not a simple rhythmic movement.
The category of rhythmic movements includes free or
almost free limb oscillations. Playing violin vibrato, per-
forming a simple repetitive finger tapping, and shading
in a contour drawing are typical examples of movements
that belong to the domain of simple rhythmic movements.
Simple movements, both discrete and rhythmic, are char-
acterized by a simple spatial trajectory (such as linear
or elliptical) and involve a small number of mechanical
degrees of freedom.

Numerous studies have shown that in the condi-
tion when no spatial accuracy is required, two popula-
tion-averaged values — the duration of the fastest dis-
crete movement and the duration of a cycle of a rhythmic
movement — do not differ by more than a few tens of mil-
liseconds. The duration of the fastest isotonic discrete

movement is estimated to be 152 ms (Freund & Biidin-
gen, 1978). When simple repetitive tapping is performed,
predominantly using motility in the wrist joint, the mean
cycle duration is 166 ms; when taps are made using index
finger movements, this value is 176 ms (Jackson, 1953).
The tapping interval durations close to those mentioned
above were found by other authors: 150 ms (Kurgansky
& Podlepa, 1998) and 169 ms (McAuley, Jones, Holub,
Jonston, & Miller, 2006). The duration of a single cycle
of a one-dimensional oscillation performed at the fast-
est possible tempo is estimated to be 167 ms (Heuer &
Schulna, 2002). A single cycle of moving a pencil tip to and
fro along a straight line as well as a single cycle of drawing
of a circle lasts 190 ms (Dounskaia, Van Gemmert, & Stel-
mach, 2000).

Note that mechanical laws do not impose any direct
restrictions on the attainable frequency of oscillatory
motions. In a linear approximation that remains valid
for small movement amplitudes, the frequency of limb oscil-
lation is determined solely by the frequency of applied force
which, in turn, depends on the rate of motor commands.
Inertial properties of moving a limb (mass and moment
of inertia) make a moving limb act as a low pass filter, caus-
ing the amplitude of oscillatory movement to decrease with
increasing frequency of oscillation (Freund, 1986). Thus, bio-
mechanics still may limit the movement rate, although indi-
rectly: high frequency oscillatory movements of a smaller
amplitude can be performed at a higher frequency than those
of a larger amplitude. Note that in the above case we witness
the compensatory factor in action: the maximum frequency
of an oscillatory movement is limited not by some under-
lying time consuming process but directly adjusted in order
to preserve the required amplitude.

The principal peripheral time-consuming factor
that determines the lowest physiological limit for move-
ment time is the process of muscular force development.
The major contributor here is the duration of twitch, a force
pulse developed by the motor unit whose fibers have been
affected by a single spike of the associated motor neuron.
Twitch duration depends on calcium kinetics in the mus-
cle fibers. Twitch duration cannot be altered by any neural
commands because it is not under nervous system control.

Indeed, the duration of the fastest discrete movement
as well as the frequency of the most rapid oscillatory move-
ment is closely related to twitch duration. The oyster toad-
fish (Opsanus tau) is capable of producing a sound with
high frequency (up to 200 Hz) oscillatory contractions
of the muscles attached to its swim bladder. These mus-
cles are capable of supporting a high frequency of contrac-
tion because of a very short muscle twitch that lasts just
a few milliseconds (Rome & Lindstedt, 1998). The high
frequency of wing oscillations during hummingbird flight
is supported by a short muscle twitch of 12.5 ms (pec-
toralis and supracoracoideus) and a short motor com-
mand (motor neuron issues just a single spike) causing
the twitch (Tobalske, Biewener, Warrick, Hedrick, & Pow-
ers, 2010). In muscles of the human arm and hand, a typi-
cal twitch lasts considerably longer. For example, in mus-
cles of the human palm, twitch duration ranges from 100
to 470 ms (Milner-Brown, Stein, & Yemm, 1973; Thomas,
Bigland-Ritchie, Westling, & Johansson, 1990; McNulty,
Falland, & Macefield, 2000). Accordingly, the discrete and
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Figure 1. Temporal structure of a fast one-dimensional move-
ment of a given spatial extent. Shown are: accelerating force
pulse F,(f) and decelerating force pulse F(t) that is delayed rela-
tive to the former by A (bottom plot); instant velocity profile v(t)
corresponding to the pair of force pulses (middle plot); and tra-
jectory x(t) of the motion (upper plot).

rhythmic manual movements that we observe in humans
are considerably slower than the above examples of move-
ments in other species.

The fastest discrete and rhythmic movements are
characterized by a simplest kinematic pattern. The fast-
est discrete movements have a bell-shaped velocity pro-
file (Morasso, 1981); that is, their velocity profile contains
a single submovement, a primary movement (see Figure 1).
Likewise, the fastest rhythmic movements do not show any
fine kinematic structure (usually resulting in multiple sub-
movements) but instead approach sinusoidal oscillation
(Guiard, 1993). The latter is also supported by electromyo-
graphic data: within a single cycle of such a fast oscillation,
agonist and antagonist muscles are activated only once,
producing a single pair of reciprocal force pulses (Heuer
& Schulna, 2002). A similar picture can be found for a fast
discrete movement. The only difference between oscilla-
tory and discrete cases is that in the latter a triphasic activa-
tion pattern is observed (Gielen et al., 1985).

The duration of an isolated discrete movement is deter-
mined by the overall duration of the accelerating F,(f) and
decelerating F,(f) force pulses that are developed in syner-
gistic muscles (Nelson, 1983; Schmidt, Zelaznik, Hawkins,
Frank, & Quinn Jr., 1979). The discrete movement begins
with the very onset of an accelerating force pulse and ends
when the decelerating force pulse terminates. Of impor-
tance here are not only the durations of F,(f) and F(f)
pulses, but also the delay A of the beginning of the second
(Fy(?)) pulse relative to the first (F,(f)) pulse. The mini-
mum duration of accelerating F,(f) and braking F\(¢) pulses
depends on the distribution of motor unit twitch dura-

tion in the muscles involved, on the time taken to recruit
these motor units (Ulrich & Wing, 1991), and on the extent
to which motor unit recruitment synchronizes in synergis-
tic muscles (d’Avella & Lacquaniti, 2013).

The recruitment of motor units and their subse-
quent release proceeds in an orderly fashion known as “size
principle” (Henneman, 1957). This process is stereotyp-
ical and stable (Adam & De Luca, 2003); it hardly can
be a means of reducting the duration of force development.
Although the shape and duration of a motor unit twitch
depends on postactivation potentiation (Gurfinkel, Levik,
& Polyakov, 1988; Gurfinkel, Ivanenko, & Levik, 1999),
in physiologically realistic conditions of executing discrete
reaching movements and simple rhythmic movements
these parameters (shape and duration) seem to remain rel-
atively fixed.

It follows from the above consideration that a reduc-
tion of discrete movement duration can be achieved
by shortening a central motor command (reducing
the duration of the spike train issued by motor neurons),
by increasing the synchrony of involved synergistic mus-
cles, and, in the condition of the shortest central command
and perfect intermuscular synchronization, by reduc-
ing A — the delay of the braking force pulse F(¢) relative
to the accelerating force pulse F,(¢) (Gielen et al., 1985).

As the delay A gets smaller, the extent to which F,(¢)
and F\(f) overlap increases. Preservation of the move-
ment amplitude (the spatial extent of the movement)
requires a compensatory increase in the magnitude
of both pulses. Such a compensation meets its physio-
logical limit when all available motor units are recruited.
Even more important is the fact that increasing muscular
force is accompanied by a proportional growth of force
variability (Schmidt et al., 1979; Keele, Ivry, & Pokorny,
1987; Hamilton, Jones, & Wolpert, 2004). The latter
leads to an increased probability of committing an error
that is inconsistent with the movement goal (e.g. miss-
ing a spatial goal, unacceptable distortion of spatial tra-
jectory, muscle spasm, etc.). The probability of commit-
ting such an error sharply grows as movement time 7 gets
shorter. Hence, accomplishing a successful movement
with an acceptable risk of committing an error requires
controlling movement time. Below we return to this issue
while discussing Fitts’s law.

2. Principles of Trajectory Planning
and Minimal Movement Time

The presence of a redundant number of mechanical
degrees of freedom in the motor system (Bernstein, 1967)
raises the problem of choosing a unique trajectory of actual
movement among a continuum of equally possible trajec-
tories (Viviani & Flash, 1995). In this section, we discuss
which restrictions are imposed onto movement duration
by known principles of trajectory formation.

Whenever a working point (such as the tip of a finger
or a pen) moves along a flat curvilinear trajectory, the time
to traverse this trajectory depends on its curvature: the greater
the curvature, the slower the motion, all other things
being equal. Mathematically, this dependence is described
by the empirical two-third power law (Lacquaniti, Terzuolo,
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& Viviani, 1983; Viviani & Flash, 1995), which is considered
to be one of several kinematic invariants (Dounskaia, 2007).

Some researchers consider the two-third power law
as a principle used by the central nervous system (CNS)
to form (or select) a movement trajectory (Viviani & Flash,
1995; Polyakov, Stark, Drori, Abeles, & Flash, 2009). There-
fore, one might expect that the two-third power law reflects
the constraints imposed onto the shortest possible move-
ment time by central processes. Let us take a closer look
at the issue.

Assume that at any given moment of time, ¢, the work-
ing point moves with the velocity V(f) along some cur-
vilinear flat trajectory (as is the case during line draw-
ing or handwriting) whose curvature at that moment
equals C(1)=R’'(¢). Here R(f) corresponds to the radius
of the curvature.

The two-third power law (2/3) reads either

W(t)=GC(t)** 1)
or
V(£)=GR(1)'", (2)

where G is a coefficient of proportionality.

Expressions (1) and (2) predict that the speed with
which the trajectory is traced decreases as its curva-
ture C(f) grows. Therefore, the overall movement time
along any trajectory characterized by the presence of seg-
ments of strong curvature is expected to be longer than
the time required to move along a segment of a straight
line of the same length. Is it possible to determine the min-
imum movement time based on the two-third power law?
The answer is no. To understand why, consider a particu-
lar case of movement along a path of constant curvature,
a circle of radius R,,.

It follows from formula (2) that the circle would be tra-
versed with a constant velocity of ¥,=GR,'"*. The period T
of the circular motion can be easily determined by dividing
the circumference 2 R, by the velocity Vy:

T=2nR,/V,=2nR,/GR,". 3)

Substituting V,=GR,"® into expression (3), we finally
obtain:

T= GRP G R’ (4)

If G is considered to be a universal constant then it
follows from expression (4) that, first, time 7 is fixed given
a fixed radius R, (i. e. a circle of a given radius could be tra-
versed in a unique way which takes the time given by for-
mula (4)). Second, movement time can be made arbitrarily
short by reducing the radius of the circle to zero. Nei-
ther outcome of the formula (4) can be taken seriously.
If G is allowed to depend on the trajectory length (Vivi-
ani & Flash, 1995), then the two-third power law loses its
predictive power and remains no more than a tool for data
approximation. Finally, if following Dounskaia’s sugges-
tion (2007), one assumes that G is proportional to the fre-
quency of cyclic movement (see Expression 10 in the cited
paper); that is, if G=K/T, then expression (4) does not
contain time 7. Therefore we conclude that the two-third
power law is of no help in an attempt to determine the min-
imum movement time.

Are there theoretical models of motor control
and trajectory formation that are capable of shedding
light on the origin of the minimum movement dura-
tion? As pointed out by Tanaka and co-authors (Tanaka,
Krakauer & Qian, 2006), movement time is considered
to be an externally determined parameter. Indeed, this is
the case in the motor program approach (Morasso & Mussa-
Ivaldi, 1982; Rosenbaum, Kenny, & Derr, 1983; Schmidt,
1975; Schmidt, 2003), in the equilibrium point hypothe-
sis (Levin, Feldman, Milner, & Lamarre, 1992; Feldman,
2011), in the framework of internal models (Kawato, 1999)
and dynamic pattern (Haken, Kelso, & Bunz, 1985; Kelso,
2010) approaches, and in the most of the models that are
based on the principles of optimal control (Harris & Wolp-
ert, 1998; Diedrichsen, Shadmehr, & Ivry, 2010).

Itis interesting to point out that perhaps the most pop-
ular model of optimal motor control, the minimum jerk
model (Flash & Hogan, 1985; Todorov & Jordan, 1998),
still predicts a certain functional relationship between
the spatial extent of a movement and its duration (although
it takes movement time as external prescribed parameter).

Indeed, in the case of one-dimensional motion,
the minimum jerk model gives the following expression
for the minimum of the jerk value (Viviani & Flash, 1995;
Engelbrecht, 2001):

J =60DT*(6-24,72/D+ A T*/5DY),  (5)

where D corresponds to movement amplitude, 7
stands for movement time, and 4, denotes an initial ac-
celeration value. For a discrete movement, 4,=0, the ex-
pression (5) simplifies to J,;,,=360D>T-. It follows from
here that movement time is proportional to its ampli-
tude raised to 2/5 power: T=Q,,,.D?", where Q. is a co-
efficient of proportionality. Quite similarly, for fast recip-
rocal movements whose law of motion is almost sinusoi-
dal, a maximum of acceleration is reached at the moment
when the position maximally departs from the equilib-
rium point (i.e. position equals amplitude). In that case,
the smallest J value is reached at 4,=5D/T%, which gives
Jin=00D?T". Thus, the duration of a single cycle of oscil-
latory motion, just like in the case of discrete movement,
is directly proportional to the amplitude of that motion
raised into 2/5 power: T=0.,,,,D?’, with Q.,,, being the co-
efficient of proportionality.

Such one-to-one functional relationship 7~D?%
between movement time and its amplitude means that for-
mally, movement time can be made arbitrarily small by reduc-
ing the amplitude of that motion, just like in the expres-
sion (4). Therefore, similar to the case of circular motion
governed by the two-third power law which we considered
above, in the case of motion obeying the minimum jerk rule
the minimum for the movement duration cannot be derived
from the model and should be determined from the outside.

cont cont

3. Minimum Duration of Movement
and Its Spatial Accuracy: Fitts’s Law

A research area that has close connections to the issue
of minimal movement time and maximal sequence rate is
the study of speed-accuracy tradeoff, or the reciprocal rela-
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tionship between movement velocity and the spatial accu-
racy with which it has to be executed. The simplest move-
ment task for which this relationship holds true is known
as Fitts’s task. This task assumes that a movement of a given
spatial extent must be executed as quickly as possible, con-
ditioned on the movement ends within a spatial target
of a given size.

Suppose that human subjects cyclically move a sty-
lus between two strips of width D separated by the distance.
Mathematically, the relationship between the required spa-
tial accuracy and movement time is given by Fitts’s law
(Fitts, 1954; Schmidt et al., 1979; Meyer, Abrams, Kornblum,
Wright, & Keith Smith, 1988; Smits-Engelsman, Van Galen,
& Duysens, 2002) which is shown here in its original form:

T=T,+B logz(zpf). (6)

Here T, denotes a physiological limit for the duration
of a simple free movement whose spatial accuracy is not
constrained in any way. This duration, just like coeffi-
cient B, is an empirical parameter. The required spatial

2D
accuracy affects movement time via the value /D = lOgZ(W}

known as index of difficulty. This index increases with
growing movement extent D and decreasing size W
of the spatial target.

The empirically established expression (6) allows
for predicting the movement time for a broad but still lim-
ited class of discrete linear (one dimensional) movements
when spatial accuracy of their start and end positions are
explicitly given. Problems are encountered when one tries
to apply Fitts’s law to flat curvilinear movements such
as those used in handwriting: in that case, it is not as clear
what should be taken as D and .

Note that Fitts’s law (6) originates not as a result
of some process that lasts longer for more precise move-
ments, but from a necessity to reduce the speed of move-
ment in order to meet the precision requirements. Thus,
the smallest possible movement time depends on a com-
pensatory factor. It should be pointed out that a restriction
on the minimal movement duration appears if movement
variability is explicitly taken into account. Accordingly,
almost all attempts at deriving Fitts’s law from some general
principles were based on an essential premise of the pres-
ence of noise in the motor system (Meyer et al., 1988; Pla-
mondon & Alimi, 1997; Harris & Wolpert, 1998; Tanaka
et al,, 2006; Qian, Jiang, Jiang, & Mazzoni, 2013).

One possible exception to the above rule is when
the motor system is considered to be a dynamic system,
a movement is modeled by the time evolution of that
dynamic system, and the minimal duration of the move-
ment is related to the loss of stability by that system.
For example, Alexandrov and co-authors (Alexandrov,
Mergner, Frolov, Hettich, & Muraviev, 2013) have stud-
ied a model dynamic system that describes the natural syn-
ergies of the human body in the standing position. They
showed that, if the transport delay was taken into account,
this model dynamic system lost its stability which resulted
in a complete disruption of the planned movement. There-
fore, the limit imposed on the minimum movement
duration was caused not by some source of variability but

by the arrangement of the entire dynamic system. Nonethe-
less, even in this case, the internal noise in the system should
reveal itself in growing movement variability as the still sta-
ble system approaches the point of stability loss.

4. Executing Motor Sequences
in Maximal Tempo and Time
Taken by Central Processes

In the motor repertoire of humans, simple isolated move-
ments along linear or curvilinear paths are greatly outnum-
bered by movement sequences of differing complexity. Nat-
urally, the shortest attainable movement duration for each
of the separate movements that constitute a sequence
depends on the compensatory and time-consuming factors
considered in the above sections.

Arranging several movements into a sequence causes
new effects: the durations of the constituents become sensi-
tive to several factors related to the structure of the sequence.
For example, it is known that the duration of a movement
that belongs to a sequence depends on the sequence length
(Sternberg, Monsell, Knoll, & Wright, 1978; Rhodes, Bull-
ock, Verwey, Averbeck, & Page, 2004) and is affected
by how the movements performed by different effectors
are combined (Rosenbaum et al., 1983) and coordinated
(Peper, Beek, & van Wieringen, 1995).

In an overwhelming majority of experimental stud-
ies, executing a motor sequence with maximal speed is
used in the experimental design as the condition that allows
for gaining valuable information about the internal represen-
tation of the sequence and cognitive processes, both those
taking place during sequence execution and those preced-
ing it. As a consequence of that approach, the central factors
that determine the overall duration of the sequence and tim-
ing of its units are time-consuming by their nature. In other
words, the slowing down of general execution as well
as increased execution time of separate units of the sequence
are linked to the time taken by central processes. Some exam-
ples of the central process affecting sequence timing include
a memory search for a subprogram for a sequence element
(Sternberg et al., 1978), passing control to the next node
of a tree-like hierarchical motor program while traversing it
(Rosenbaum et al., 1983), and competition of simultaneously
activated nodes in the framework of a competitive queu-
ing model (CQ-model) of maintaining serial order. Con-
sideration of these processes which we refer to in this paper
as the time-consuming factor is beyond the scope of the pres-
ent work. These processes are discussed in detail in a com-
prehensive review by Rhodes and co-authors (Rhodes et al.,
2004) and in a study by Verwey and co-authors (Verwey,
Shea, & Wright, 2015).

In the rest of the paper, we try to show that besides
the aforementioned time-consuming factor, the fastest rate
of sequence execution also depends on the compensatory
factor, i.e. the need for purposeful regulation of durations
of separate movements in order to keep other sequence
parameters within some meaningful range. In that regard,
movement sequences are no different from isolated move-
ments: both compensatory and time-consuming factors
affect movements of each of the two classes.
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5. Controlling Movement Duration
is a Way of Providing Equal
Chances of Success for Motor
Sequences of Different Lengths

Increasing movement variability (reduction of its spa-
tial accuracy, in particular) as the duration of the move-
ment decreases leads to a higher probability of commit-
ting an error and therefore missing the movement goal.
For example, it may happen that a human subject misses
the spatial target of width ¥ while performing the Fitts’s
task, or an attempt to check an e-mail inbox fails because
a wrong key is pressed while entering the password.

If several movements are arranged into a sequence
and increasing the rate of execution of the sequence is
accomplished by reducing the durations of the units
of the sequence (but not by shortening pauses between
the units), then the higher execution rate leads to a higher
probability of making a mistake while executing each
of the constituent movements. Meanwhile, there are many
situations when committing even a single error during exe-
cution of a sequence makes the sequence completely use-
less (such as when playing a piece of music or dialing a tele-
phone number). Therefore, in these cases there is a need
for keeping the error probability at a low enough level
for long as well as short sequences.

Let us consider how keeping a certain low level
of error probability would affect the execution rate
of a sequence consisting of N identical discrete movements.
Let us assume that the probability of committing an error
during the sequence execution should not exceed a.. Below
we use symbol p, to denote the probability of committing
an error during the execution of a single movement belong-
ing to a sequence.

In practical terms, the condition for successful execu-
tion of a single movement reads p, <a. Keeping the proba-
bility of erroneous execution of the entire sequence at o level
means that the probability P, of encountering at least one
error does not exceed a. The probability P, is easily com-

Pe
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0 T T r T r "
0 50 100 150 200 250 300 T, ms
T, ms
3004 B
ZOO'K
100+ \
0 T T

0 01 02 03 04 05 06 07 08 09 10 P,
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300 , 2345 c
200
100
0 1 2 3 4 5 6 7 8 -n(p,)

puted if errors are statistically independent. In that case,
the probability that no error occurs in each of N units is
(1-p.)", and the probability of a complimentary event,
i.e. the presence of at least one error, is P,=1—(1-p,)". At
small p, values, the approximation P,=Np, holds almost
true. Hence, keeping P, at a constant level of a requires
that a growth in sequence length N would be accompanied
by a reduction in the probability p, of committing an error;
that is, p, should be inversely proportional to N:p,=o/N.
It is easy to see that if p, monotonically grows
as the movement duration T gets shorter (exactly the case
for the source of errors of peripheral origin which were
addressed in Section 1), then it follows from the relation-
ship p, =a/N that maintaining P, = o while N increases is
possible only by increasing T. It is worth stressing that one
does not need to know an exact p,(7) function. It is suffi-
cient to assume that at a given movement amplitude,
the probability p, is a monotonically decreasing function
of duration p,=h(T), such as shown in Figure 2A. With
this choice of function, duration T monotonically decreases
as probability p, grows from 0 to 1 (Figure 2B), and there-
fore it monotonically increases with the growth of the

inverse value of pi (Figure 2C). Since it follows from

e

p.=a/N that pi:g, the movement time T monotonically
increases with a greater sequence length N. The latter

effect is clearly seen from the T of pi plot (Figure 2C),

N

on which points corresponding to pi, forN=1,2,...,5

a

are plotted as circles.

Figure 2. The duration T of a single movement grows with
the number N of movements in the sequence. A. The probability
p. of making an error while executing a single movement
as a function of the duration T of that movement (in milliseconds);
B. The duration T as a function of probability p.; C. The duration T
as a function of the probability of logarithm of
1
H

p.
i.e. the inverse of probability p.. Circles shown on the
T vs. -log(p.) correspond to a fixed probability P, of making
at least one mistake in the sequence of N identical movements
(N=1,2, ..., 5) and decreasing probability

p.= N
(a.=.05) of committing an error during execution of each
of the movements. The plots shown on B and € are derived
from the curve shown on A. The latter is computed according
to the formula

_ 1
- 1+ et

with g = 0.05 and 7, = 140 as parameters.

p.

The Russian Journal of Cognitive Science

Vol. 3, Issue 4, December 2016

www.cogjournal.org

31


http://www.cogjournal.org/
http://www.cogjournal.org/

Andrei V. Kurgansky

The Fastest Rate of the Motor Sequence

Thus, it is possible that the reduction in sequence execu-
tion rate that accompanies the growth of a sequence length —
a well established effect usually attributed to a longer dura-
tion of cognitive processing (Rhodes et al., 2004; Abrahamse,
Ruitenberg, Kleine, & Verwey, 2013; Verwey et al., 2015) —
might be a consequence of quite a different cause: the need
to maintain an error probability below a certain level.

6. Concluding Remarks

In the previous section we considered the effect
of the reduction of a motor sequence execution rate that
occurs as a sequence gets longer. We considered the case
in which this effect is caused exclusively by the neces-
sity to provide a certain level of flawless performance,
with a slowing of individual movements the only way
to achieve that. With regard to this effect, the following has
to be pointed out.

Whenever an isolated simple movement is executed,
the probability of committing an error is determined
by the nature of central and peripheral processes underlying
execution of the movement. The increase in error probabil-
ity resulting in a compensatory adjustment of a movement
duration has a completely different cause. It is not related
to any CNS process and in fact has nothing to do with cog-
nitive processes. The probability of committing at least one
error when several movements are arranged into a sin-
gle sequence grows with a higher number of movements.
The same holds true for any processes or event of an arbi-
trary nature; the phenomenon is not specific to movements.
This effect is similar to the greater type I error rate found
when the number of statistical tests increases. Accord-
ingly, the compensation of this unwelcome increase by way
of a reduced execution rate is similar to applying Bonfer-
roni correction.

Since the compensatory factor acts by keeping
the probability of successful performance at a given level,
the question arises as to how the CNS estimates probabil-
ity. An obvious candidate is the course of learning dur-
ing which the success rate of multiple attempts to per-
form a motor sequence is estimated. The prediction that
is based on probability estimation plays a prominent role
in motor planning and in executing movements in condi-
tions of uncertainty (Bays & Wolpert, 2007).

In Section 5, we considered a simple case of a motor
sequence consisting of identical elementary movements,
with sequence length being the only parameter of sequence
complexity. In more realistic cases, a sequence might
be composed of non-identical movements (movements exe-
cuted by different effectors, movements requiring different
spatial accuracy, or a mixture of movements that do and do
not need to be coordinated to some external sensory events)
that are different with respect to the form of p, =h(T) func-
tion, i.e. the function that shows how the error probability
depends on movement time. Sequences of this sort are part
of many everyday activities, such as playing a piece of music
or knitting. Keeping a certain probability of flawless execu-
tion of these sequences may require tuning of the duration
for each element. In turn, the latter may cause the timing
of sequence elements executed at the highest possible rate
to become sensitive to sequence structure and complex-

ity. Additionally, the duration of a movement embedded
in the sequence may differ from the duration of that move-
ment executed separately.

It should be mentioned that the mechanism of muscu-
lar force development (see Section 1) is not the only contrib-
uting factor for compensatory slowing down of a sequence
execution rate. A similar reduction in execution rate
should be expected whenever a shortening of movements
results in a greater error rate, no matter where the source
of errors resides: in the periphery or the central divisions
of the motor system. It seems that the compensatory adjust-
ment of the fastest attainable sequence production rate that
is caused by a growing sequence length can be considered
as a special instance of the general speed-accuracy tradeoff
principle that applies not only to the domain of relatively
simple motor sequences but also to cognitive processes
(Wickelgren, 1977; Heitz, 2014).

The presence of several factors affecting the maximum
production rate of a motor sequence causes some uncer-
tainty in the interpretation of experimental data. When
studying the spatio-temporal structure of a motor sequence
executed at its fastest rate, it must be determined to which
extent each of the two factors, time-consuming and com-
pensatory, contributes to the timing of the sequence. Typ-
ical developmental and clinical studies must take into
consideration the fact that the compensatory factor may
be of importance whenever there is a need to compare two
experimental groups whose participants differ not only
with respect to their putative motor control capabilities but
the level of variability of their motor output.
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O daxkTopax, onpenenaOuInx
MaKCHMMAaJIbHO OBICTPBII TEMI
BBINIOTHEHN I IBUTATETHHBIX
MOC/Ien0oBaTeIbHOCTEN

Anppeit BacunbeBua Kypranckmii

WucTutyT Bo3pacTHOI ¢pusnonorun Poccuiickoit akagemun obpasosanust, Mocksa, Poccus

AnnoTanus. MakcuManbHO OBICTPBIIT TEMIT BBIITOTTHEHMS ABUTATeIbHBIX II0C/IE0BATEIbHOCTEI ONpee/sieTCs ABYMs (ak-
tropamu: (1) HaM4MeM B COCTaBe STUX ABVDKEHMIT TaKMX IIPOLecCOB NeprdepuitHOl WM IeHTPaTbHON IPUPOJBL, IIPOROTI-
JKUTETBHOCTh KOTOPBIX HE MOYKET ObITh COKpallleHa HIKe OIIPee/IeHHOTO Ipefiena (3aTpaTHbIi pakTop), u (2) mereHanpas-
JIEHHBIM YIIpaBJIeHMEeM JINTEeNbHOCTDIO IBVIKEHMIT ¥ TEMIIOM UX C/IeJOBAaHNA C LIENIbI0 YAep)KaHNUA B 3aJJAHHBIX IIpefiernax
BEPOSITHOCTM YCIIEIIHOTO BBIIIOJIHEHMST BCeVl IIOC/IEOBATEIbHOCTY KaK 1Ie/Ioro (KOMIeHCaTOpHBI ¢akrop). KommeHnca-
TOPHBIT (PaKTOp 0OBIYHO He IPVHUMAIOT B PacyeT IIPY aHA/IM3e BPEMEHHOI! CTPYKTYPBI ABUTATENIbHBIX IOC/IEI0BATEIBHO-
CTeil, BBIIIOJIHAEMBIX B MAKCMA/IbHO OBICTPOM TeMIte. MeX/y TeM ero He0OXOAMMO YUUTIBATD, IIOCKOIBKY, KaK TOKa3aHO
B HACTOsAILelt paboTe, CHIDKEHIE MaKCHMMA/IbHO OBICTPOTO TeMITA BBIIIO/THEHNS [IBUTATE/IbHOI ITOC/IEOBATENIbHOCTH IIPH YBe-
JINYeHUN ee BINHBI — 3P PEKT, KOTOPBIIT 06BIYHO OTHOCHIM Ha CYET 3aTpaT BpeMeH! Ha KOTHUTUBHBIE ITPOL{ECChI, — MOXET
00BACHATDCS Iie/IeHANIPAB/IEHHbIM CHIDKEHIEM ITUTE/IbHOCTY BXOMSLINX B IIOC/IEI0BATEIBHOCTD [[BIDKEHUIT, TO €CTb Jieit-
CTBUEM KOMIIEHCATOPHOTO (paKTopa.

KontakTHasa mHbopmanua: Anppeit Bacunbesnu Kypramckmii, akurg@yandex.ru, 119121 Mocksa, yn. Iloroguackas,
. 8, Kopi. 2.

KnroueBbie c1oBa: OBUT'AaTEIbHbBIC ITOC/TIEONOBATC/IbHOCTU, OIUTECIbHOCTD OBVMXXCHNUA, MAaKCUMAJIbHO 6bICprII7[ TEMII, 3aKOH
(DI/ITTca, yhnpaBjieH€ ABVDKEHNAMMY, IBUTAaTeIbHOE HayYeHIE
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bnaromapHocTu. ABTOp NpM3HaTeNeH aHOHMMHBIM PelleH3eHTaM 3a IjeHHble KOMMEeHTAapUM U IIPeIOKEeHM .

Cratbs moctynmia B pefakuuio 5 pespass 2016 r.

BBenenne

OpuuM u3 TpeOGOBaHMI, TIPENBIB/SIEMbIX K ABUTATEIbHO
CHUCTeMe 4YeloBeKa IPUPOJHBIMU U COLMANbHBIMM YCIIO-
BUAMM €r0 CyLEeCTBOBAHMA, ABJIAETCA JOCTVDKEHME 39KC-
TPEMa/IbHBIX 3HAYEHUI OJHNUX ITapaMeTPOB NBVDKEHUN
Py COOMIOEHNN OMpeNe/IeHHbIX OTPaHMYeHMIT Ha ApY-
rue mapameTpsl. JacTo TpebyeTcsi MUHIMUSUPOBATh Bpe-
M BBIIIOJTHEHM JNBUTATENbHON 3a/jauy PV HEM3MEHHOM
YPOBHE YCIIEIIHOCTY €€ BBIIIOTHEHMA — TUIIMYHAsA CUTYya-
st Ipy GOPMUPOBAHUN PA3/IMIHBIX IIPO(ECCHOHATBHBIX
(yBemryeHMe MPOM3BOAUTENILHOCTY TPYAOBBIX OIeEpaLiVii)

U CIIOPTUBHBIX (HOCTVDKEeHNe PeKOPHHON OBICTPOTHI) Ha-
BBIKOB. BO3HMKaeT BIIO/IHE €CTECTBEHHBIN BOIIPOC O TOM,
YTO OTPAaHMYMBAET [JINTENIBHOCTD OTHENbHBIX NBVDKEHUN
U He MO3BOJIAET YBEMYUTD TEMII BHIITO/THEHNA JJBUTATENIb-
HBIX ITOCTIElOBATENbHOCTEN BbILIE ONIPEE/IEHHOTO IIpefena.

B HacTosielt paboTe MBI TOCTapaeMcst II0Ka3aThb, 4TO
MAaKCUMA/IbHO OBICTPBIIT TEMII BBIIIO/THEHNS JBUTATE/IbHbIX
IOC/IeflOBATEeIbHOCTENl OIpefensieTcss AByMs (akTopa-
mu. IIpexxne Bcero, JIUTENbHOCTb BCEl MOC/IENOBATE/b-
HOCTU JIBVDKEHUIT OTPaHMYEeHa CHU3Y Ha/JIM4YMEM B COCTaBe
9TUX ABJDKEHUII TaKUX IIPOLeccoB IepudepuitHON Wim
LIEHTPAZIbHOI TIPUPOLBI, IPOMOKUTENBHOCTD KOTOPBIX
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A.B. KypraHckun

MakcumanbHbI TEMN ABUraTeNbHbIX NOCNenoBaTe/IbHOCTEN

He MOXXeT OBITb COKpallleHa HIDKe OIpeNe/IeHHOTO Ipe-
nena. COBOKYIHOCTb 9TUX IPOIIECCOB COCTABIIAET TO, YTO
MBI OyZieM HasbIBaTh 3aTPATHBIM (PAKTOPOM, BIIMSIOIIVIM
Ha MaKCMMAa/IbHO OBICTPBIIT TEMII BBIIIO/THEHNSI [IOCTIE[0BA-
TETbHOCTHU JIBVOKEHUIA.

CokpallleH1e AMUTETbHOCTY OTHENbHBIX ABIDKEHUI
U yBeNIMYEHNE TeMIIa BBIIIOJTHEHUA COCTAB/IEHHOM U3 HUX
IIOCTIEJOBATENIBHOCTY MOJKET NPUBOJUTD K CHVDKEHUIO
YCIIEIIHOCTH BBINTOIHEHNA BUTATeIbHON 3afaun. B sTom
CITy4ae MOXXHO TOBOPUTD O TOM, YTO MaKCUMAJIbHBIN T€MII
BBITIIOJTHEHMA TIOC/IEIOBATENbHOCTY OTPaHNYMBAETCA KOM-
HEeHCATOPHBIM (PAaKTOPOM, IOfpasyMeBasi IO 3TUM Iie-
JIEHAIIpaB/IEHHOE YBEIMYEHME IUTENbHOCTU OT/ENTbHbIX
OBVDKEHMII M CHVDKEHME TEMIIa UX CIENOBAaHUA C LENbI0
yhep>KaHuA B 3aJaHHBIX TIpefie/laX BEPOATHOCTY YCIEIIHO-
TO BBIIIOJTHEHMA BCEN IMOCNIEJ0BATEIbHOCTIL.

Ila/pHeIImNI TEKCT CTaThby pasbuT Ha ceKiyu. B iepBoit
CEKLMI MBI OCTAaHOBMMCH Ha OIMCAHHBIX B JIMTEpaType 3a-
TPATHBIX U KOMIIEHCATOPHBIX (PAKTOPAX, OrPAHIIMBAIOIIVX
MIHMMATbHOE BpeMs IBVDKEHWIA U CBA3aHHBIX C IPOLecca-
M, IPOTEKAIOIVIMYU Ha IBUTaTe/IbHOI nepudepun. Bropas
CEeKLMA IOCBAIIEHa BOIIPOCY O TOM, MOTYT JIM CYLECTBYIO-
I[yie MOJIeIV YIIpaB/IeHNA JBIDKEHMAMY U (popMupoBaHuA
TpPaeKTOPVM IIOMOYD B BBLAB/IEHNHN (PaKTOPOB LIeHTPAIbHOM
IPUPOZDI, OTPAHMYMBAIOLINX BPEMs BBIIOTHEHNSA IBVDKE-
HMIL. B TpeTbelt ceKium 0O6Cy)XHAeTCs PELUIIPOKHAs CBS3b
MEXIY JUINTETbHOCTDIO JIBVDKEHUA M €T0 IPOCTPaHCTBEH-
HOJI TOYHOCTBIO. ITa PeLUIIPOKHASA CBA3b pacCMaTpUBaeTCs
KaK IIpYMep KOMIIEHCATOPHOIO OTPaHMYEHMA JIIUTENbHO-
ctu pBrkeHnsA. Cofiep)KaHueM YeTBEePTOI CeKLIUN ABTIAETCA
00Cy>KieH1e CBSI3Y [UTUTENbHOCTY LEHTPA/IbHBIX IIPOLIECCOB
B [IBUTATe/IbHOI CUCTEME 1 MAKCUMATbHO OBICTPOTO TeMIIa
BBINO/THEHNA [IBUTATE/IbHBIX IIOCTElOBaTeNbHOCTEN. B 114-
TOVI CEKIIVIM, B34B B Ka4eCTBe IpMMepa IOCTIe0BaTENbHOCTD
OJIVIHAKOBBIX IMICKPETHBIX IBVDKEHMIA, MBI ITOKa)KeM, 4ITO
MAaKCUMA/IbHO OBICTPBINI TEMII BBIIOTHEHNS ABUTATEIbHOI
IIOC/IENOBATEIbHOCTH OIIPENENAETCA He TONBKO 3aTPATHBIM
(akTOpOM (IIUTENBHOCTHIO IPOLIECCOB), HO 11 TpebyeT yueTa
KOMITEHCATOPHOTO (paKTOpa — Iie/IeHAIPABIEHHOTO CHIDKe-
HMSI TeMIIa BBILIOJIHEHMsI IOC/IEOBATeIbHOCTH, HEOOXOMM-
MOTO JI/1A1 TOAIEPKaHMA €€ YCIIEITHOTO BhIITOTHEHNA.

1. OrpaHMYeHN HA INTETHHOCTD
MPOCTHIX B KEHIT, BOSHIMKAIOMINE
Ha nepudepmIecKoM ypoBHe
MBUTATETbHOI CUCTEMBI

VIHTeHCUBHBIE MCCIE[OBAHMsI, BBIIOTHEHHbIE B OCHOB-
HoM B 70 — 80 rogax mpouioro BeKa, I03BOJIN/IN BbIABUTD
OCHOBHbIe (PM3NOMIOINIECKe OTPAHNIEeH s, HajlaraeMble
Ha MUHUMAaTbHOE BpPeMsl IPOCTOTO OXHOKOOPAMHATHO-
ro ABIDKeHUsI (Bpofe criubaHusi-pasrubanms pyku B JIOK-
TEBOM CYCTaBe) COKPATUTEIbHBIMM CBOICTBAMU MBIIIII]
u 6buomexanukoit adpdexropos (Freund, Biidingen, 1978;
Gielen et al., 1985; Wallace, 1981). 9tu orpanndeHus He-
IIOCPE/ICTBEHHO CBA3aHbI C KOHEYHONM M HECOKPATUMOI
HIDKE OIIPefie/IeHHOTO Ipefie/ia IIPONO/DKUTENTbHOCTHIO
TeHepalyy yCWINS B MBIIIIAX ¥ OHNOCPEJOBAHHO —
C OTPaHMYEHHOCTBIO U BapMATUBHOCTBIO Pa3BUBAEMOTO
VMU YCUIUSL.

Paccmotpum aTOT Bompoc noppobree. Ilpexae Bce-
r0, OTMETUM, YTO MPOCTbIE [BIDKEHWUS MOTIYT OBITH AuC-
KPETHBIMM WIN PUTMUIECKMMU (TOZPOOGHO ITOT BOIIPOC
pasbupaercs B Hogan, Sternad, 2012 n Hogan, Sternad,
2007). IuckpeTHOe ABVDKEHME HAYMHAETCS M3 COCTOSTHUSA
IIOKOS U 3aKaHYMBAeTCA UM Xe. K ImpocThIM AUCKpeTHBIM
IBVDKEHUSAM OOGBIYHO OTHOCSAT OJZHOKOOPHVHATHBIE [BIU-
xeHus (crubaHue Wiy pasrubanue pyKu B IOKTEBOM WK
JTy4e-3aIlsICTHOM CycTaBe). PurMudeckue aBiokeHus obpa-
3YIOTCA 32 CYeT IVK/INYECKOTO MOBTOPEHNA HEKOTOPOTO
¢dparmenTa. [Ipn 9TOM CMeXHbIE MOBTOPHI 3TOTO (par-
MeHTa He OTHENSIOTCS COCTOSIHMEM ITOKOsI (B IIPOTMBHOM
CTyd4ae BO3HHUKIO Obl He PUTMUYECKOE ABVDKEHNE, a I0-
C/IeJOBATebHOCTh AMCKPETHBIX ABVOKeHMIT). K mpocTeim
PUTMIYECKUM IBVDKEHVSIM OTHOCSIT CBOOOHbIE W/IM TIOY-
T CBOOOHbBIE IEPUONUYECKIE ABIDKEHNS (OCIIMIUIALINMN),
TaKMe KaK IPOCTOI MIepUOANIECKUI TAIIIVHT (3aMBIKaHNA
TenerpaHOro Kimoda mwin 6GapabaHHOI fpobm), Bubpa-
TO U [BIDKEHUS, OCYIIECTB/sieMble Py OBICTPOIL IITPU-
xoBKe. IIpocTble IBIDKEHMSA XapaKTepU3YIOTCA IIPOCTON
IPOCTPaHCTBEHHOI TpaeKTopuell (Hampyumep, IpAMOIN-
HEHOM VIV SIIUIITUYIECKOI) U HE3HAYNTENbHBIM Y CIIOM
3a/le/ICTBOBAHHBIX MEXaHNYECKUX CTeIIeHel CBOOOBI.

MHOTOYNCTIeHHbIe SKCIePUMEHThI IOKa3aln, YTO
B YC/IOBMSX MUHUMAQIBHBIX TPeOOBaHMII K IPOCTpaH-
CTBEHHOJI TOYHOCTM CpefHNe IO IOMYIALNM BeTNINHBI
IIUTENTBHOCTY HatbosIee 6BICTPOTro M30MMPOBAHHOTO (yiC-
KPETHOTO) JIBIDKEHUsI U Iepuofa (IIMTeNbHOCTh OJHOTO
LIMKJ/Ia) TPOCTBIX PUTMUYECKUX JIBVYKEHUI, BBIIOTTHAEMBIX
B MaKCHMA/IbHO OBICTPOM TeMIIe, SIBJISIOTCS yCTONYUBBI-
MU ONUBKUMH K APYT APYTY BeIMIMHAMU, OT/INYASACH LPYT
OT Apyra He 6oJIee, 4eM Ha HECKO/IBKO [eCATKOB MIJIIHCE-
KyHz. Tax, AIuTenpHOCTb Hanbomee OBICTPOro U30TOHMYE-
CKOTO JVICKPETHOTO IBVIKEHMA COCTaB/IAET 152 Mc (Freund,
Biidingen, 1978). Ilpu BBIIOMHEHUN IIPOCTOTO IIE€PUOAM-
YeCKOTO TaNllMHIA 33 CYeT HOABVIKHOCTY B JTyde3arsacT-
HOM CyCTaBe [INTeTbHOCTD OfTHOTO IBYDKEHMNS COCTABIAET
166 Mc, a ITpy BHITIOTTHEHNMY TAIINIMHIA YKa3aTe/IbHBIM Hajib-
neM Begymeit pyku — 176 mc (Jackson, 1953). bruskue
3HA4YeHNs [INTeTbHOCTU MHTEpPBa/la B TalllMHIE IOJTy4e-
HBI U B fipyrux paborax: 150 mc (Kyprauckmii, Ilopnemna,
1998) u 169 mc (McAuley et al., 2006). [ImutenbHOCTD Of-
HOTO LIMK/Ia MaKCYMAJIbHO OBICTPBIX OFHOKOOPAVHATHBIX
ocuyanuin cocrasnser 167 mc (Heuer, Schulna, 2002);
IO IPYTYM JAHHBIM BBIIIOJTHEHNE B MAaKCUMa/IbHOM TeMIIe
LIMK/IA PeUUIIPOKHOTO IBVKEHUA BHOJIb IIPSMOIL M IepUO],
LMKINYECKOTO PMCOBAHNUA OKPY>KHOCTM 3aHMMAIOT IIpH-
6musurenbro 190 Mc (Dounskaia et al., 2000).

OTMeTuM, YTO 3aKOHBI MEXAHVKM KaK TaKOBBbIE He Ha-
JIaral0T HEMOCPEe[CTBEHHbIX OrpAaHMYEHUII Ha MaKCHU-
MajIbHBII TEMIT LMKINYECKUX ABIDKeHUN. B nuHeltHOM
HOpUOIVDKEHNN, CIPABEAINBOM IIPY MAIbIX AMIUIUTYHAX
IBVDKEHUII, YacTOTa Ko/mebaTenbHbIX ABIDKEHUIT 3¢ddek-
TOpa Ompefie/iAeTCsl MCKIYNTENTbHO YacTOTOM BBIHYX-
Jarollell CUIbI, KOTOpas 3aBMCUT OT TeMIIa MOCTYI/IEHUA
MOTOPHBIX KOMaHJ. JIHepuMOHHBIE CBOJCTBA [JBIXKY-
lelicss KOHEYHOCTHM NIPUBOJAT K TOMY, YTO OHa JIEICTBYeT
Kak (UIbTP HUBKUX YACTOT, ¥ aMIUIUTYAA LIUKINIECKOTO
IBVDKEHUA YMEHBIIAeTCA C POCTOM YacTOTHI KOJIeOaHMI
(Freund, 1986). Tem cambIM 6MOMEXaHMKa BCE K€ MO-
>KeT KOCBEHHO OT'PAaHUYNUTD TeMII ABYDKEHMIT: OCHVIIIALNN
3HAYUTENbHON AMIUIUTYABl HE MOIYT ObITh BBIIIOTHEHBI
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x(1)
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PucyHok 1. BpemeHHas cTpykTypa 6bICcTpOro
O[HOKOOPANHATHOrO ABMXXEHUS 3a4aHHON amnanTyabl.
CxemaTnyecku n3obpaxkeHbl yckopsowmii F,(t) n 3agep>xaHHbii
OTHOCUTENBHO HEro Ha BPeMsi A TOPMOS3ALLMIA F(t) uMAynbCbl
ycunms (BH13y), COOTBETCTBYHOLLMIA UM NPOUIb MTHOBEHHOMN
ckopocTu v(t) (B cepenuHe) n 3akoH ABxeHus x(f) (sBepxy).

CO CTOJIb K€ BBICOKOJ YaCTOTOM, KaK M OCIVJIISLINM Ma-
701 aMIInTyAbl. OTMETHUM, YTO 37leChb MBI CTA/IKMBaeMCs
C KOMITEHCATOPHBIM (PaKTOPOM: MaKCUMAIbHbIIT TEMII BbI-
MIOJTHEHNA IBIVDKEHMS OIpefenseTcsa He IIUTeTbHOCTBIO
HEKOTOPOTO IIPOILiecca, a HeOOXOAUMOCTHIO OAIEPKAHNS
3aJAHHOM aMIUIUTY/bI BVKEHNUA.

OcHOBHBIM HeprepUIecKnM 3aTPaTHIM (HaKTOPOM,
OIIpeie/IAIOIMM HYDKHMI QU3MOIOIMYecKIil IpefieN Bpe-
MEHU [IBVDKEHUS, ABJISAETCA MPOLecC TeHepaIl[uy MbIIed-
Horo ycwmsA. Hambonee cyijecTBeHHON 3fiech AB/IAETCA
IOVHaMMKa OJVIHOYHOTO coKpaieHus (twitch) nBuraresns-
Hoit egyaKLEI (JIE, motor unit), pasBuBaeMoro B OTBET Ha
OVH CHAalIKk MOTOHeNpOHa. I/NTelIbHOCTb OLVUHOYHOTO
COKpAIL[eHMsI OTIPeNeNseTcs] TIaBHBIM 06pa3oM Kabljye-
BOVI KUHETUKOW B OT/IE/IbHBIX MBIIIEYHBIX BOTOKHaX. OHa
HIKAaK He KOHTPONMPYETCA HEPBHOW CUCTEMOII, TO €CTh
He MOXXeT OBITh HU YBe/IN4YeHa, HIf yMeHbIIEHA.

JleiCTBUTENIPHO, MUHUMAJIbHOE BpPeMA OfMHOYHOTO
IVMICKPETHOTO ABYDKEHMS, A TaKXKe YacTOTa pasIMYHBIX OC-
IVUIATOPHBIX ABVDKEHUI TECHO CBA3AHBI C TUIIMYHON JJTH-
TENPHOCTBI0 OMHOYHOTO COKpaiteHus. Tak, peiObI->KaObl
(Opsanus tau) criocobHBI M3ABATh 3BYKH 3a CYET OBICTPBIX
(mo 200 T'm) ocuwUIMpyOWMX COKpAIIeHNIT MBIIIL, OXBa-
TBHIBAIOIVX IIABATe/IbHBII ITy3bIpb, I CTO/Ib BBICOKAs 4a-
CTOTa [JOCTUTAETCSI 3a CYeT OBICTPOTO HEPBHO-MBIIIETHOTO
npeobpa3oBanms, IpU KOTOPOM JUTUTENBHOCTD OfMHOYHO-
IO COKpAILIEHNS COCTAB/IAAET BCEIO HECKONbKO MIUIVCEKYH]]
(Rome, Lindstedt, 1998). IToner kombpu Takxe obecreun-
BAeTCsl IIEPUOAMYECKMM COKpaleHreM Mbiuy (pectoralis
U supracoracoideus) ¢ BBICOKOI YaCTOTOJ 32 CYeT KOPOTKOTO
eIVHITIHOTO COKpaleHys (12.5 Mc) ¥ KOPOTKOJ MOTOPHOI!

KOMaH[bI (BCero offuH craitk Motoneitpona) (Tobalske et al.,
2010). B To >xe BpeMsI I/IMTENBHOCTD OfTHOYHBIX COKpallie-
HMII B MBIIIIIAX PYK Ye/IoBeKa ropaspo 6onbiue. Hanpumep,
UL MBIIIL KUCTY PYKY 9T JUIMTEILHOCTY JIXKAT B AMaIa3o-
He or 100 1o 470 mc (Milner-Brown et al., 1973; Thomas et al.,
1990; McNulty et al., 2000). CoOTBETCTBEHHO, AUCKPETHBIE
U PUTMUYECKNe IBIDKEHNS PYK OKa3bIBAIOTCH CYILIeCTBEH-
HO MeHee OBICTPBIMY, YeM B IIPMBEEHHBIX BbIIIE IIPUMepax.

Hambonee ObICTpble OMCKpETHbIE M LUKIMIECKIE
IBIDKEHMA XapaKTePU3YIOTCA TakKe Y MAaKCUMAIbHO IIPO-
CTOJI KMHEMATUYECKOI CTPYKTYpOIL. [[eliCTBUTENbHO, Hau-
6oree OBICTPBIE AUCKPETHDIE [BIDKEHMS XapaKTEPUSYIOTCS
KOJIOKO/TOOOpAasHbIM TMpOQuIeM MIHOBEHHON CKOPOCTHU
(Morasso, 1981), To ecTb cofiep>KaT BCETO OFHO CyOBIDKe-
HI1e (pucyHOK 1). BpIcTpble HUK/MMTYecKue ABYDKEHIIA TaKkxKe
He 0OHAPY>KMBAIOT TOHKOII BPEMEHHOIL CTPYKTYPbI, CBSI3bI-
BaeMOI1 C HA/IMIMeM MHOTYX CYOIBIDKEHNIT, M TPUOIVKAIOT-
s K CUHycoupanbHbIM Konmebanusam (Guiard, 1993). B atom
yOexXAaloT 1 97eKTpoMuorpadudecke TaHHbIE: B Ipefeax
OJIHOTO LVK/Ia GBICTPOrO KOJIe0aTeNbHOTO [BVDKEHUS aro-
HIICTBI VI aHTAaTOHMCTBI aKTVBUPYIOTCA BCETO OfVIH pa3, pas-
BUBasdA OfHY Hapy permnpoknbix ycumii (Heuer, Schulna,
2002). Takas e KapTHHA XapaKTepHa 11 A7t OBICTPOTO AVIC-
KPETHOTO JIBVDKEHUSI — C TOJ pasHULEN, 4TO [ JUCKPET-
HOTO [BIDKEHMSI XapaKTepHa CTabuimsanoHHas ¢asa,
6marogapsi KOTOpOil HAb/IOfAETCsT XapaKTePHBblil Tpexgas-
Hblil mpo¢us akrusaryy (Gielen et al., 1985).

JnurenpbHOCTD M30/IMPOBAHHOTO IVICKPETHO-
r0 [BVDKEHUS OmpenenseTcs oOuell [IUTeTbHOCTHIO
HepeKphIBAOINXCA BO BpeMeHHU yckopsmoomero F(f)
U TopMossAmero F(f) ycwmii, pasBUBaeMbIX B MBIII-
nax-cuaepructax (Nelson, 1983; Schmidt et al., 1979).
JuckpeTHOe [BIDKEHME HAYMHACTCHA C HAYaJloM YCKOPsA-
IOLIETO YCWINA M 3aBepUIaeTCs MO OKOHYAHUM TOPMO-
3si1ero. 371ech NMPUHIMIMANBHOE 3HA4YeHMEe MMEIT Kak
IIMTEebHOCTY UMITY/IbCoB F,(¢) n F(f), Tak u 3afiep>xka A
BTOPOTO OTHOCUTE/IBHO ITepBOTo (PUCYHOK 1, HYDKHUIL Ipa-
¢ux). MuHMManbHast IMTEIBHOCTh yCKopsitowiero F,(f)
U TopMOo3sAmero [Fy(f) VMMIYIbCOB YCUINA OIpefenieTcs
pacipesiefieHyieM IJIMTENbHOCTEN eIVHUYIHBIX COKpallie-
HMIT OT[ENbHBIX ABUraTenbHbIX eguuul (JJE) B MblIIIax,
IPOJO/DKUTEIBHOCTBIO IIpolecca pekpyrupoBanus JIE
(Ulrich, Wing, 1991) u cTeneHbi0 CHHXPOHHOCTH IIpOLiec-
COB peKpyTMpoBaHMs B Mblimax-cuHeprucrax (d’Avella,
Lacquaniti, 2013).

ITponecc pexpyruposanus/mepexpyruposanns JE,
IpeAIIo/NIaraloluil ONpefe/IeHHbII IOPANOK, U3BECTHBIN
Kak “size principle” (Henneman, 1957), mocraTo4HoO cTe-
peoruneH n ycroiums (Adam, De Luca, 2003) u, mo-
BUIMMOMY, He MOXeT CTYy>KUTb 3aMETHBIM pe3epBOM JiIA
COKpallleHNA IIUTeIbHOCTY MMIIYJIbCHOTO ycuans. XOTs
dbopma 1 [IUTENPHOCTD OJVHOYHOTO COKPAIEHNUS MBIIII-
I[bl 3aBUCUT OT YPOBH: IIOCTaKTMBAIMIOHHOJ ITOTeHIMa-
i (T'ypounkens n gp., 1988; 1999), B dusmonorndeckn
PEANCTUYHBIX YCIOBUAX ABIDKEHMSA K IPOCTPaHCTBEH-
HOII L&/ Y NUK/INYECKUX IBYDKEHUI 9TU TapaMeTpBhl, 110-
BUIMMOMY, JOCTaTOYHO CTaOM/IbHBL

VM3 paccMOTpeHHOro BbINIe CIEfyeT, YTO COKpallle-
HIle [INTEIbHOCTY AUCKPETHOTO [BIDKEHVS MOXET ObITh
DOCTUTHYTO 3a CYeT COKpalleHMA [UIMTETbHOCTU LieH-
TPaJIbHOYM KOMAaH/bI (IJIMTeIBHOCTY LyTa CIIAiKOB MOTO-
HeVIpOHa), yBe/IMIeHNsI CTEIleHN CUHXPOHHOCTU B pabore
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MBIIIII-CHHEPTYUCTOB, a IPY MUHVMMAJIBHOI IJIUTEIbHOCTH
MOTOPHOJ KOMaHZbl ¥ JOCTVDKEHUY IIOTHOV CMHXPOHHO-
CTU — 3a CYeT COKPaIlleHN 3aepP>KKI A TOPMO3AIIEro VM-
mynbca Fi(f) otHocutensro F(f) (Gielen et al., 1985).

ITpn yMmeHblIeHMN 3afiep>KKM A BO3pacTaeT CTeIeHb
HepeKpbITUA MMITYIbcoB F,(¢) n F(f), M oy coxpaHeHu 3a-
JAHHOJ aMIUIMTYABL ABVDKEHNS B IIPOCTPAHCTBE TpebyeTcs
KOMIIEHCHpYIOIllee yBe/IMYeHNe aMIUIUTYbl STUX VMITY/Ib-
coB. Takas KOMITeHcal[us MMeeT CBOJ (PU3MOTOrMYecKmit
Ipefenl ¥ CTAaHOBUTCA HEBO3MOJKHOII ITOC/Ie BOBJIEUEHNA
Bcex nMmeromuxcs JJE. Emle BakHee TO, UTO BO3pacTaHMe
MBIIIEYHOTO YCWINA COIIPOBOXK/AeTCA IIPONOPLIMOHANIb-
HBIM pocToM ero BapmarmBHocTH (Schmidt et al., 1979;
Keele et al., 1987; Hamilton et al., 2004), uro mpusBopgut
K YBETMYEHUIO BEPOSTHOCTM COOSI IBIDKEHUS — TaKOIl
oIINOKY, KOTOpasi HECOBMECTMMA C [JBUTATEIbHOI Iie/bI0
(mpoMax, HeloIyCTUMOe MCKaXKeHNe TPaeKTOPUM, MbIIIeY-
HBIIT CTasM 1 T.11.). IIpu 3TOM BeposTHOCTD c60st 6BICTPO
BO3pacTaeT IpY YMEHbIICHN! BpeMeHU [BIDKeHnA 7, mo-
9TOMYy ObecIiedeH1e YCIELUIHOIO PeLIeHNs ABUTATeTbHO
3ajlauyl IpYU 3aJaHHOM JOIIyCTMMOM YPOBHE BEPOATHOCTU
BO3HVKHOBeHMsI COOsI IIpeAroaraeT OrpaHUdeHne jIn-
TeJIbHOCTH ABVDKeHV:A. Hioke MBI ellje pas BepHeMcA K 3TO-
My Bompocy npu obcyxaennn 3akona ®Ourrca (Fitts, 1954).

2. llpunnunsl popMupoBaHUA
TPaeKTOpUI ¥ MMHIMAIbHOE
BpeMs IBUIKEHUA

OpHuM u3 CIefCTBUIT HAMNM4IMUsE U3OBITOYHOTO YMCIA Me-
XaHUYECKUX CTeIeHel cBOOO/bl B IBUTATEIbHOI CUCTEME
(Bernstein, 1967) sBmsercst mpobnema BbIbOpa aKTyalb-
HOJI TPaeKTOPUM ABJDKEHNA M3 MHOXXeCTBA IOTECHIVA/Ib-
HbIx (Viviani, Flash, 1995). B sTom pasgene mbr o6cymum
BOIIPOC, KaKye OTpaHMYeHN Ha MVHUMA/IbHYIO JJINTeNIb-
HOCTb JBIVDKEHMs HAIATal0T M3BECTHbIE IPUHIUIIBL BOp-
MUPOBAHNA TPAEKTOPUM JBIDKEHNIA.

Ecmu mBwkeHme paboduert TOYKM (KOHYMKA IManblia
VIV IMIIYIIeTo KOHYMKA KapaH/alla) IPOMCXOAUT BIOID
IJIOCKOV KPMBONMHENHONM TPAaeKTOPUM, TO OKAa3bIBaeT-
51, 9TO BpeMs IBVDKEeHMS BIOJIb TaKOJ TPaeKTOPUY Cylie-
CTBEHHO 3aBJICUT OT €€ KPMBU3HBL: YeM O0JIbllle KPUBU3HA,
TeM MeJJIeHHee, I IIPOYNX PaBHBIX, OKa3bIBAETCA JBU-
JKeHue. OTO COOTHOIIEHME OIVICBIBAETCA SMIMPUYECKIM
CTeIIeHHBIM 3aKOHOM ¢ TokasaTeneM 2/3 (two-third power
law; Lacquaniti et al., 1983; Viviani, Flash, 1995), xotopsiit
OOBIYHO pacCMAaTPUBAETCA KaK ONVH M3 KMHEMATUIeCKMX
nuBapuanToB (Dounskaia, 2007). Pagom nccnenoBareeit
CTEleHHOI 3aKOH PacCMATPMBAETCs KakK HMPUMHLUI (op-
MUpoBaHus (BbIOOpA) TPAEKTOPUY [BYKEHUSI, UCIIONb3Y-
eMblil IIeHTPaIbHbIMU OT/eNaMM ABUIATe/IbHON CHCTEMBI
(Viviani, Flash, 1995; Polyakov et al., 2009). Mo>Ho 65110
OBl OXKUJATh, YTO CTEIIEHHOII 3aKOH OTpaKaeT OTrpaHmde-
HJISl HA MUHVMAaJIbHOE BpeMs [IBIDKEHIISA, HaJlaraeMble L[eH-
TpaIbHBIMM IIpolieccaMy (POPMMPOBAHMA TPaeKTOPUIL.

OcraHoBUMCs Ha 9TOM ToApobHee. ITycTe B MOMEHT
BpeMeHN ! pabodast TOYKA ABIKETCS CO CKOPOCTbIO V(f)
BJIO/Ib KPMBOJIMHETHON IVIOCKOI TpaeKTopyuM (Hampumep,
B IIpOIlecce PYCOBAHNA WM IMCbMa), KPUBM3HA KOTOPOII
pasHa C(f)=R"(f), tne R(f) o6o3HauaeT pagnyc KpUBMU3HBL

CremeHHOI 3aKOH C TOKa3aTeseM 2/3, KOTOPBIN AJIA Ipo-
CTOThI 6y}1€M Ha3bIBATb CTEIIEHHDBIM 3aKOHOM, BbIpa’kKae€TCsAa
ABYyM:I 9KBUBA/ICHTHBIMU (l)OpMy}IaMI/I:

V(t)=GC(t)*" (1)
Nian
V(t)=GR(?)", (2)

rie G — k03¢ GULVeHT MPOIOPLOHAIBHOCTI.

Boipaxkenna (1) m (2) yTBep>XmaloT, 4TO IO Mepe
yBenmuueHnsa KpuBusHbl C(f) TpaekTopuy (yMeHbIIEHNA
papuyca ee xpususHbsl R(f)=C(f)') ckopocTp ABIDKeHMs
BIONb Hee yMeHblIaeTcsa. COOTBETCTBEHHO, IBIDKEHUE
BIONIb TPAaeKTOPUY, Ha KOTOPOI BCTPEYalOTCA YYacTKU
C JOCTaTOYHO OONBIION KPUBUBHON (MalbIM pPaguycoM
KPVBU3HBI), OTPebyeT GO/MBIIEr0 BpeMeHN, YeM [BIDKe-
HII€ BJIOJIb IIPAMOIMHENHO TPAeKTOPUY TAKO >Ke JI/IVHBI.

Mo>kHO M HalIT MUHUMAJIbHYIO IJIUTeIbHOCTD JBU-
JKeHMsI, UCTIONb3ys CTeleHHoN 3akoH?! Het, Hemb3s. [lna
TOTO YTOOBI 3TO ITOKA3aTh, JOCTATOYHO PACCMOTPETH YACT-
HBIJI CITy4ail [IBVDKEHUA BIONb TPAEKTOPUM ITOCTOSHHON
KPUBM3HBIL, TO €CThb OKPY>KHOCTM papuyca R,.

V3 ¢popmysl (2) crenyeT, 4TO TaKOe BIKeHNE OyeT
HPOTEKaTh C MOCTOSAHHOI cKopocThio Vy=GR,'". Ero me-
puop, 7 7erko HaliTH KaK OTHOUIEHME J/INHBI OKPYXXHOCTH
27 R, K CKOPOCTH JBIDKeHUA V)

T=2nR,/V,=2nR,/GR,". 3)

[Mopcrasnsas B (3) saBucumoctd Vy=GR,'?, okoH4aTeND-
HO IIO/TyJaeM:

T GR’> G ' @)

Ecmu cumrate G yHUBEpCaTbHOM KOHCTAHTOI, TO U3
BBIpaXKeHUA (4) ciemyer, 4TO, BO-IIEPBBIX, IIPY 3aaHHOM
pamnyce R, BpeMs aBiokeHUA I QUKCHPOBAHO (OKpPYX-
HOCTb 3a[JaHHOTO pajMyca MOXXHO HAapUCOBATb TOJBKO
eIMHCTBEHHBIM CIIOCOO0M — 3a BpeMsi, 3afaHHOe PopMy-
o1t 4) U, BO-BTOPBIX, €T0 MOXXHO CJIeIaTh CKO/Ib YTOJHO
MaJIbIM, YCTPeMJIAA K Hy/TI0 PaInyc OKPYXXHOCTY, — BBIBO-
IbI, KOTOPbIe BPSJ, IV MOXKHO IIPM3HATh PeaCTIYeCKU-
mu. Ecmm paccmatpuBaTh G KaK BeIMUMHY, 3aBUCAIIYIO
ot pmuusl Tpaekropun (Viviani, Flash, 1995), To cremen-
HOJI 3aKOH TepsieT CBOIO IIPefICKa3aTeIbHYIO CITY M MOXKET
OBITb MCIIO/MB30BAH JIMIIb [Is AlIPOKCUMALNN SMIVMPU-
4eCKUX JAHHBIX IIPU COOTBETCTBYIOIIEM BbIGOpe mapaMme-
tpoB. Ecimu xe, cnenys noruke H. Iynckoit (Dounskaia,
2007), caurarb k0o duiueHT G NPONOPLVOHATIBHBIM Ya-
CTOTe LMIKINYEeCKUX ABVDKeHMII (CM. BbIpakeHue 10 B 1m-
TUPOBaHHOII pabote), T0 ectb G =K/T, T0 Bpems T Boobire
BbIOBIBAET M3 cooTHOUIEHNS (4). Takum 06pasom, crereH-
HOJI 3aKOH KaK TaKOBOJ He IIOMOTaeT HaM OIIPENENUTb MI-
HYIMaJIbHOE BpeMs [IBVDKEHVIA.

Boo61e, MOTYT /M CyIIeCTBYIOIIVEe TeOpeTUYecKue
HIO/IXO/[bI K YIIPAB/IEHNIO ABVOKEHVIMU VI MOZIe/IN GOPMIUPO-
BaHMA TPAeKTOPUM IPOJINTD CBET Ha IPUPOJY MUHVMATIb-
HO BO3MO>XKHO I/IUTETbHOCTU ABIDKeHM? Kak oTMevaeTcs
B pabore X. Tanaku n coaBropos (Tanaka et al., 2006),
B IOfIaB/LIOIEM OOJIBIINMHCTBE TEOPETUIECKUX MOJeeil
yIpaBaeHus OBVDKEHMAMU ¥ (OPMUPOBAHMS TPAEKTO-
puil BpeMs IBIDKEHMA PAcCMAaTPUBAETCA KaK BHEIIHMIA,
IpeNnChBaeMblil mapaMerp. Tak fjefio 06CTOUT B Teo-
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puyt MOTOpHBIX nporpaMM (Morasso, Mussa-Ivaldi, 1982;
Rosenbaum et al., 1983; Schmidt, 1975; Schmidt, 2003),
B Teopuu paBHOBecHOI Touky (Levin et al., 1992; Feldman,
2011), B paMKax IIpefiCTaB/IeHUI O BHYTPEHHUX MOZEIAX
(Kawato, 1999), B Teopuu gunammdeckux cucrem (Haken
et al., 1985; Kelso, 2010), a Tak:ke B 60/bIINHCTBE MOJE-
JIelt, OCHOBAaHHBIX Ha IIPUHIIMIIAX ONTUMATIbHOTO YIIpaBJIe-
uust (Harris, Wolpert, 1998; Diedrichsen et al., 2010).

VHTepecHo, 4TO OfHM U3 HanbosIee MOMy/IAPHBIX Cpe-
AU OCHOBAHHBIX Ha IPMHINUIIAX ONTUMAIBHOIO YIIpaBiIe-
HUS MOJIesiell — MOJie/Iy MMHMMAa/IbHOTO phIBKa (minimum
jerk model; Flash, Hogan, 1985; Todorov, Jordan, 1998),
paccMarpuBas IINTENbHOCTD OBVDKEHNUS KaK 3a/laBaeMblii
mapaMerp, TeM He MeHee MPEeCKa3bIBAIOT BIIOJIHE Opefe-
JIEHHYI0 (PYHKIIOHAIBHYIO CBSI3b MEX/Y IIPOCTPAHCTBEH-
HBIM Pa3MaxoM 1 BpeMeHeM AgBIbKeHms. [lokaxkeM 9To [yis
CITy4asi IPOCTOTO MPAMOJIMHEHOTO ABYDKeHMA. JleiicTBu-
TE/IbHO, B C/Iy4ae OXHOKOOPAMHATHOTO [IBIDKEHUS MIPUH-
LI MUHUMU3AIMK CpeqHero poiBKa gaet (Viviani, Flash,
1995; Engelbrecht, 2001) crenyroiee 3Ha4eHe MUHUMYMa
9TOI BeTMIMHBI:

J =60DT(6-24,7*/D+ A T*/5DY), (5
rie D cooTBeTCTBYeT aMIUINTY/ie ABVKeHMs, I 3afjaeT Bpe-
Ms gBIDKeHUs, a A, 0603HaYaeT HavyaJbHOE YCKOpPEHHUe.
Ina puckperHoro pgBuxeHua A,=0, 1 MosToMy BbIpake-
Hute (5) ynpouraercs o J,,;,=360D*T. Otcropa crenyer,
YTO BpeMsl [BIDKEHNSI IPOIIOPLVOHATIBHO €T0 aMIUIUTY/E,
BO3BeleHHOM B crenenb 2/5: T=Q, . D?’, rne Q. —10-
CTOSTHHBIIT K03 puIieHT. AHATOTMYHO PN OBICTPBIX pe-
IUIIPOKHBIX [BVDKEHMAX, ONMMSKUX K CHHYCOMAAIBHBIM,
MAaKCUMYM yCKOPEHUs [JOCTUTAeTCSI B MOMEHT MaKCUMa/Ib-
HOTO CMellleHMsl. B aTOM cirydyae MUHUMYM BelTUMYMHBL J
B (5) gocturaercs upu A,=5D/T?, uro gaer J,,,,=60D*T".
Ortciofa crefiyet, 4TO AIUTENIBHOCTD LMKIA OCUVIIATOP-
HOTO ABIDKEHMs, KaK M B CIydae JAIUTEIbHOCTU JUCKPET-
HOTO ABIJDKEHMs, IPSIMO IPOMOPIMOHANbHA aAMIUIUTY/E
3TOTO IBMKEHWS, BO3BENEHHOI B cTenens 2/5: T=Q,, D’
¢ K09 PUIMEHTOM ITPOOPLMOHANTBHOCTH (O,

OpnHosHauHas cBsi3b T~D?° MeXpy BpeMeHeM IBU-
JKEHMsI M ero aMIUIUTYAO}l O3HadaeT, 4To (Tak >Ke, Kak
u B popmyre (4)) BpeMa ABIDKeHNMA GOPMaTbHO MOXKHO
CHeNaTh CKOJIb YTOZHO MAJIBIM, YMEHbIIAst er0 IPOCTPaH-
CTBEeHHBIIT pa3Max. Tax e, Kak ¥ B PACCMOTPEHHOM BbIIIIe
IpuMepe MIONYMHSIIOIEr0Cs] CTEIIEHHOMY 3aKOHY [{BIDKe-
HUsI TI0 OKPY>KHOCTH, 3[5eCh HeOOXOAMMO BBECTY HIDKHUII
TIpefiert /i BpeMeHU ABVDKEHS, ICXOMsI 3 TIOCTOPOHHIX
IJIS1 MOZIENL COOOPaKeHMIA.

cont

3. MunuManbHoe BpeMsa
Y IPOCTPAHCTBEHHAA TOYHOCTH
IBILKeHNA. 3aKoH Purrca

III1poKo peAcTaB/IeHHOE B /INTePaType HAIPaB/IeHIIe VICCTe-
IOBaHMIL, MIMeIOIIlee CaMOe HEIOCPENCTBEHHOE OTHOIIEHIIE
K BOIIPOCY O MAaKCHMaJIbHOM TeMIle, — 9TO MCCIeOBaHMe
IPUPOABI PELUIIPOKHOTO COOTHOIIEHIST MEX/Y CKOPOCTBHIO
BBIIIO/THEHNSI [{BVDKEHNsI M TpeOyeMoll IPOCTPAHCTBEHHOI
TOYHOCTBIO (speed-accuracy tradeoff). IIpocresitueit aBura-

TE/BHOI 3aJadeli, B KOTOPOII HAGIIONAETCs TaKoe COOTHO-
IIeHNe, AB/IAeTcs 3afada Purrca. 3Ta 3afa4a COCTONUT B TOM,
4TOOBI KaK MOXKHO OBICTpee BBIMIOMHNUTD [IBIDKEHME 3ajaH-
HOJI ITPOCTPAHCTBEHHON IPOTSXXEHHOCTU IIPY YCIIOBMIA,
4T0 pabodas TOUKAa B KOHIIE STOTO [BIDKEHUsI JO/DKHA CO-
BITACThb C IIPOCTPAHCTBEHHO Le/IbI0 OIIPE/IENIEHHOTO pasMe-
pa. OOBIYHO VCHIBITYeMBIe TIEPEMEIIAIOT [IEPO MEXHAY ABYMs
OJVIHAKOBBIMM ITOJIOCKaMU IIMPUHOI W, pasHeCEeHHbIMM Ha
paccrostare D apyr oT mpyra. KommuecTBeHHO CBA3b MEXAY
TpeOyeMOI TOYHOCTBIO ABVDKEHIIS 1 BpeMeHeM €TO BBIITOTHe-
HIA XapakrepusyeTcs 3akoHoM Purrca (Fitts, 1954; Schmidt
et al,, 1979; Meyer et al., 1988; Smits-Engelsman et al., 2002),
KOTOPBII MBI IIPMBEJieM 3/IeCh B €0 OPUIMHAIBHON (opMe:

T=T,+B logz(zwl/)j. (6)

3mecy mmrenpHoCTh T, 0603HaYaeT usmonormye-
CKWIT TIpefeNn OISl BPEMEHU MPOCTOTO «CBOOOJHOTO» IBM-
JKeHMsI, TPOCTPAHCTBEHHas TOYHOCTb KOTOPOTO HMKAK
He OrpaHyMyYeHa. JTa BelMYMHA BXOOUT B BbIpakeHue (6)
a[IANTUBHO 1, TaK >Ke KaK 11 K03 uiyeHT B, ABsieTcs 9M-
OUPUYECKNM TapaMeTpoM. TpeboBaHMe K TOYHOCTHU HBY-

. 2D .
JKEeHIA 3ajaeTcs BemmunHon D =log, W) MOJTyYMBIIIEN

Ha3BaHMe «IOKasarens TpygHocti» (index of difficulty).
IToxasarens TpyaHOCTY ID TeM 6orblie, 4eM 60JIblie pas-
Max ABIDKeHMs D 1 yeM MeHblle pasmep Ienu W, B KOTo-
pyto TpebyeTcs IONacTb.

ITO SMIMPUYECKY HaliJleHHOe COOTHOLIEHUE II03BO-
JIsieT TpefcKasaTh BpeMs [BVDKEHMUS IS LIMPOKOTO, HO
BCe Ke BeCbMa OTPaHMYEHHOTO KjIacca JVCKPETHBIX Hpsi-
MOJIVHEVHBIX [JBYDKEHMIA, /i1 KOTOPOTO SIBHBIM 00pa3soM
3aflaHbl OTPaHMYEHMA Ha IPOCTPAHCTBEHHYIO TOYHOCTD
HAYa/IbHOTO U KOHEYHOTOo IojIoKeHuit. [Tpo6eMbl BO3HM-
KaIOT Y>Ke IIPU pacCCMOTPEHNM KPMBOJIMHEHBIX JBVKEHWI
B IVIOCKOCTH, TaKUX Kak IpM I1cbMe. B aToM ciydae co-
BCEM He OYEeBUJIHO, YTO VIMEHHO CJIeflyeT CUUTATD «aMIUIN-
Tygoi» D U «IMpyuHOI memn» W.

OTMeTuM, 4TO COOTHOIIeHMEe (6) He CBA3AHO C JJIN-
TEJIBHOCTDIO KaKOTro-mbo (pr3moornieckoro mpoiiecca
WIM BpeMeHeM, 3aTpadMBaeMbIM Ha 0OpaboTKy MHPOp-
Manuu, a OTpakaeT TOT QaKT, ITO IPY BO3PACTAHUU Tpe-
60BaHMSA K TPOCTPAHCTBEHHON TOYHOCTU IBVDKEHUS
HIPUXOJUTCA LieJIeHAIIPAaBIeHHO CHIMKATh €r0 CKOPOCTb,
4TOOBI COOMIOCTN TpebyeMblil ypoBeHb TOYHOCTU. Takum
00pa3oM, MUHUMAaIbHOE BpeMsl IBV>KEHMs 3eCh CBS3aHO
C JielicTBMEM KOMIIEHCATOPHOTO (akTopa: Tpebyemast mpo-
CTPaHCTBEHHAs TOYHOCTDb [BIDKEHMA JIOCTUTACTCA YBeIN-
YeHUeM BPEMEHM €T0 BbIIIOTHEHNS.

Xorenoch 6p 06paTUTh BHUMAaHIE HA TO, YTO Orpa-
HIYEHNA Ha MMHUMAIbHYI0 JUINTETbHOCTb IBVDKEHUA
BO3HUKAIOT TOTfd, KOIAA SIBHBIM OOpPasOM y4MTHIBAETCS
BapUaTUBHOCTb ABVDKeHMs. COOTBETCTBEHHO, IIPaKTuye-
CKI BCe TIOIBITKY BBIBECTY SMIMpPUYECKUIl 3aKOH PuTTca
u3 6oee OOIUX IPUHIUIIOB CTPOSITCSA, MICXOMSI U3 TIPefi-
HOJMOXKeHNA O Hammuyu InyMa B cucteMe (Meyer et al,
1988; Plamondon, Alimi, 1997; Harris, Wolpert, 1998;
Tanaka etal., 2006; Qian et al., 2013). VicknroueHneM U3 3T0-
TO IIpaBWIa SIBJISIETCS IIOIBITKA PaCCMaTPUBATh IBVDKEHIE
KaK 9BOJIIOLI/IO BO BpeMEHY COCTOSTHMSI JMTHAMUYECKOI CH-
CTeMBI M CBA3aTh MUHIMA/IbHYIO JTUTENbHOCTD ABVDKEHUA

Poccuiicknii X)KypHan KOrHUTUBHON HayKu

nekabpb 2016, Tom 3, Ne 4

www.cogjournal.ru

39


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

A.B. KypraHckun

MakcumanbHbI TEMN ABUraTeNbHbIX NOCNenoBaTe/IbHOCTEN

C TeM, 4TO 3Ta CHCTeMa TepsieT YCTOMUMBOCTD. Tak, Amek-
CaHJIPOB U COABTOPHI (ATeKCaHAPOB 1 Ap., 2013), nccnenys
OVHAMMYECKYI0 CUCTEMY, OIMCHIBAIOIIYI0 «eCTeCTBEH-
Hble CHEpTUM» [BVKEHMIT KOpIIyca YesloBeKa IpM ydeTe
TPAHCIIOPTHO 3afiep>XKM B KOHType YIpaB/eHM:, IOKa-
3a/IM, YTO IIPY YaCTOTe LMKIMIECKUX IBVDKEHMIA CYCTEMBI
BbIILIE€ OIIPENENEHHO CUCTeMa MOTHOCTBIO TEPAET YCTOM-
YMBOCTb, YTO IPMBOANUT K HEBO3MOXXHOCTH BBIIIO/THUTD 3a-
IUVIAaHMPOBAaHHOE [IBIDKeHNMe. B aTOM ciTydae orpaHmyeHne
Ha JJINTe/IbHOCTb JIBVDKEHMs He CBSI3aHO C MICTOYHMKOM
BapMaTUBHOCTY, a ONIpPENENAeTCA CTPYKTYpOWl BCell Iu-
HaMIYECKOJ CHCTEMBI KaK 11e7Ior0. XOTs M B 3TOM CIy4ae
BHYTPEHHME IIYMbl CUCTEMbI JO/KHBI IPUBOAUTD K BO3-
pacraolell BapMaTUBHOCTY CUCTEMBI YoKe IIPM JOCTATOU-
HOM TIPUO/IVDKEHNH K TPAHUIIAM YCTOMYNBOCTH.

4. BeinmonHeHNe IBUTATETbHBIX
NoCIea0BaTeIbHOCTEN
B MAaKCHMA/IbHOM T€MIIE U 3aTPaThl
BpeMeHI/I Ha ueHTpaanme HpOIICCCbI

ITpocTele M30MMpPOBAHHBIE [BIKEHUA BHOMDb IPSAMOTIMN-
HEJHOV WM KPUBOIMHENHON TPAeKTOPUM COCTAB/IAIOT
OTHOCHUTENBHO CKPOMHYIO IOJII0 IBUIATEIbHOTO PENepTy-
apa 4eoBeKa, B TO BpeMsI Kak 00JIbIlast ero 4acTb COCTOUT
U3 IOCTIEN0BATE/IbHOCTEN ABUKEHUI Pa3/INIHON CTI0’KHO-
ctu. EcTecTBeHHO, B OTHOIIEHMNU OT/ETbHBIX 3/1EMEHTOB
IIOC/Ie;0BATEIbHOCTH MO-IIPEXHEMY IEJICTBYIOT OTMEYeH-
Hble BbIlle (aKTOPHl — 3aTPATHBIN ¥ KOMIIEHCATOPHBIIL.
Opnako obbefuHeHMe ABIDKEHUIT B IIOC/IEAOBATEBHOCTD
IPUBOAUT K TOMY, YTO Ha BpeMs MX BbIIIOIHEHM HA4M-
HAIOT B/IVUATD JOIOIHUTENbHbIE (PAKTOPHI, CBSI3AHHbIE CO
CTPYKTYypOJi IOC/IEelOBAaTEIbHOCTY Kak 1enoro. Hampumep,
U3BECTHO, YTO BpeMs BBINIOJTHEHNUA [BIDKEHNUA-3/IeMEHTa
B COCTaBe IIOC/IEIOBATENbHOCTY 3aBUCUT OT IJIMHBI 3TOM
nocnegoBarenpHocTy (Sternberg et al., 1978; Rhodes et al,,
2004), oT XapakTepa YepefjOBaHNA [IBVDKEHNI, BBIIIOH -
MBIX pasHbIMU 3ddexTopamu (Rosenbaum et al., 1983), ot
Heo6XOAMMOCTIE KOOPAMHIPOBATh BO BpeMeH! ABIDKEHMS
pasHbIX 3 (PeKTOPOB U OT XapaKTepa TAKOI KOOPAMHALIUN
(Peper et al., 1995).

B mopasisiomeM 60/IbIINHCTBE 9KCIIEPUMEHTATTbHBIX
MICC/IeIOBAHNUIT BBITNIO/IHEHME IBUTATe/IbHBIX IIOCTIe0Ba-
TEJIbHOCTEN! B MAaKCUMAalbHO OBICTPOM TeMIIe BBICTYIAeT
IpeXJie BCEro KaK SKCIePUMMEHTATIbHOE YCIOBME, II03BO-
JIsgIollee 3a CYeT BapbMPOBAHMA COCTaBa M CHocoba Ko-
OpAVIHALIMM 3JIEMEHTOB ITOCTIENOBATEIBHOCTY TIONTYyYUTh
Ba)KHYIO MH(POPMAIINIO O CTPYKTYpe ee BHYTPEeHHel! pelpe-
3eHTAllMM ¥ O XapaKTepe KOTHUTMBHBIX IIPOIECCOB, KaK
IPOUCXOJAINX HENOCPENCTBEHHO BO BpeMsA BBINONHE-
HUA MOC/Ie[OBATEIbHOCTH, TaK M IPEJIIeCTBYIOLINX eMY.
CoOTBETCTBEHHO, pacCMaTpyBaeMble B JIUTepaType IjeH-
TpaJibHble (PAKTOPBI, BIVIIONE Ha OOV TeMII BBIIIOJ-
HEHMA IOC/IENOBAaTEIbHOCTY, M BPEMEHHOE PpacIMCaHue
ee 9/IEMEHTOB SIB/IAIOTCS 3aTPaTHBIMU (pakTopamu. VIHbI-
M C/IOBaMi, 0OI1iee CHIDKEHIE TeMIIa BBIIIOTHEHNs [IOCTIe-
TOBATE/IbHOCTY WAV YBeNM4YeHUEe BPEMEHU BBIIIOTHEHMUA
OTHE/IbHBIX €€ DJIEMEHTOB CBA3BIBAIOT C 3aTpaTaMMl Bpe-
MeHM Ha IIeHTpajbHble Iponecchl. Hanmpumep, B KauecTse
IIPOIIECCOB, OIpPENe/AIIINX [INTETbHOCTD [BVDKEHUI,

paccMaTpMBAIUCh IOUCK M M3BJIeYeHUE IOLIPOrpaMM
(Sternberg et al., 1978), nepemaya ynpaseHUsA O4epeHO-
MYy y3IIy B Ip€BOBUHOI CTPYKTYPe MOTOPHOI IIPOrpaMMBbl
(Rosenbaum et al., 1983), KOHKypeHIMsI OFHOBPEMEHHO
aKTUBUPOBaHHbIX y310B B Mogenu CQ (Bullock, 2004).
Paccmorpenne Toro, 4To Mbl Ha3BaIM 3aTPaTHBIMU (ak-
TOpaMH, OIpeNe/IOIIMU BPEMEHHYI0 CTPYKTYPY [BU-
raTe/IbHbIX IIOC/IEeOBATe/IbHOCTEN, BBIXOAUT 3a PaMKIU
HacTosAIlell paboThl. OTMM BOIPOCAM IIOCBsIeHa 00-
IIVPHAs TUTEpPaTypa, U MOAPOOHOe UX 0OCYKIeHIe MOX-
HO HailTit, HarpuMep, B 063ope B. JIxx. Poxca u coaBTopoB
(Rhodes et al., 2004), a Takxe B padore B.b. Bepsu u coas-
TopoB (Verwey et al., 2015).

Hipke MBI mocTapaeMcsl IIOKa3aTb, YTO IIOMUMO OT-
MEYeHHBIX 3aTPATHBIX (PaKTOPOB, MAKCUMAIBHO OGBICTPBII
TEMII BBIIIO/THEHsI TOC/IEJOBATE/IbHOCTH FBIDKEHUIT OIIpe-
TenAeTcs TakkKe ¥ KOMIIEHCATOPHBIM (PaKTOPOM, TO eCTb
HeOOXOAMMOCTDBIO IIe/IeHANIPABIEHHO PeryInpoBaTh /M-
TeJIBHOCTDb [JBIDKCHMII VIS yHep>KaHUSA B OIpefereH-
HBIX IIpefielaX APYIVX IapaMeTPOB IIOC/Ie0BaTe/IbHOCTIL.
B aroMm cMbICTIe ABMUraTe/bHBbIE MOCTELOBATENBHOCTI He
OT/IMYAIOTCS OT IPOCTBIX ABYDKEHUIL: U TaM 1 TaM [eliCTBY-
0T KaK 3aTPaTHBIE, TAK VI KOMIIEHCATOPHbIE (PaKTOPBL.

5. YnpasieHue InTeTbHOCTHIO
IBIDKEHNS KaK CII0C00 00ecredynTh
OJVHAKOBDII YPOBEHb YCHEIIHOCTH

BBINIOTTHEHU S IBUTATETHHBIX
MIOCTIEOBATENbHOCTEN Pa3HOI /INHBI

YBenuueHue BapMATMBHOCTM IBVDKEHUA (B 4acTHOCTH,
CHIDKeHJe IPOCTPAHCTBEHHOJ TOYHOCTM) IIPU COKpalle-
HUY €ro JJIMTENbHOCTY O3HAa4yaeT BO3PACTaHNUe BEpOAT-
HOCTM COBEPLINTb OLMMOKY U He JOCTUYb [BUIATEIbHOI
uenmn. Tak, mpy pemenny 3agady PUTTCA MCIBITYeMbIi
MO>KeT He TIOIacTh N1epOM B IIOMIAZIKY MupuHoi W, a mmo-
IBITKA BOWTY B 3/IEKTPOHHYIO IIOYTY MOXXET OKOHYMUTb-
Cs1 Heyfadell M3-3a TOro, YTo OblIa HaXkaTa He Ta KIaBUIIA
IIPY BBOJIE€ TIAPOJIA.

Ecmun pBubkeHust 06pasyroT IOC/TIeOBAaTeNIbHOCTb,
U YBelM4YeHVe TeMIIa BBIIOTHEHMs 3TOi IOC/IefoBaTeNb-
HOCTM HOCTUTAETCA 3a CYeT COKPAIIEHNS [IMTeTbHOCTU
COCTABJIAIIINX ee ABJDKEHUII (a He ITay3 MexAy HUMN),
TO 4eM BBIIIIe TEMII, TeM GOJIbIlle BEPOSITHOCTD JOIMYCTUTD
OlmNOKy MpM BBINOTHEHMM KAXIOTO U3 IBIDKEHMIL.
Mexpy TeM CyleCTBYeT HEMalo CUTyaluil, KOIfa HOIIy-
IIeHNe XOTA 6bI OJHOM OMIMOKY JIMIIAeT CMBICTIA BCIO I10-
CTIeIOBaTebHOCTD HeVICTBUI (MCIIOTTHEHYe My3bIKaIbHOTO
HpousBefeHus, Habop TemeOHHOrO HOMepa 1 mpod.). ITo-
3TOMYy TpefyeTcsi HOAEePKUBATh BEPOATHOCTb COBEpILIe-
HMsI OIIMOKY Ha JOCTATOYHO HU3KOM YPOBHE, IPIIEM 3TO
TpebOBaHIe B OfMHAKOBOI CTEIIEH) OTHOCUTCS KaK K KO-
POTKMM, TaK ¥ K ITMHHBIM II0CTIEFOBATEIbHOCTSIM.

PaccMoTpyM, KakK HEOOXOAMMOCTD IOffiepXKaHMUs Ha
HM3KOM YPOBHE BEPOSITHOCTI COBEPIIUTD OLIMOKY CKKETCS
Ha TeMII€ BbIITOJTHEH TTOC/Ie0BaTe/IbHOCTel pasHO I/IN-
HbL. J]/151 5TOr0 06paTiMCs K IPOCTeTiieMy IIpuMepy mocrie-
TOBaTeIbHOCTH, COCTOALIEN 13 N OIMHAKOBBIX IMCKPETHDIX
nBioKeHWit. [IpefIoOIOKNM, YTO BEPOSITHOCTb OIIMOKM
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PucyHoOK 2. [1n1TelbHOCTb OAHOMO 3/IeMeHTa
rnocneposartenbHOCTU T 3aBUCUT OT ee ASINHbI N.

A — 3aBUCMMOCTb BEPOATHOCTM OLLNOKU p, OT OIMTENBHOCTN
aBwxeHus T (B Mc); B — 3aBUCUMOCTb OINTENBHOCTY
OBwxeHusi T (B MC) OT BEPOSATHOCTM p,;

B - 3aBMCMMOCTb ANMUTENBHOCTU ABWXEHNA T OT norapudpma

1

P.

TO €CTb BEJINHNHDI, 06paTHOI7I BEPOATHOCTHU p.. pr)KKaMVI
OTMeYeHbl 3HaYeHust Ha rpaguke, COOTBETCTBYHOLWMNE
MOCTOSIHHOW BENNYMHE P, BOSHNKHOBEHUS XOTS 6bl OAHOrO
cbos, 4To COOTBETCTBYET BEPOATHOCTU

pP.= N

Ans nocnepoBaTesibHOCTEN, CoAepKaLLmMX pa3Hoe YMCo
OAVHaKOBbIX 3ieMeHTOB N = 1, 2, ..., 5 npy 0OgHOM 1 TOM e
a=.05. 3asncnmocTtn B n B nonyyeHsl us kprson A, kotopas
paccuuTaHa no opmyne

1

&(T-T)

p"71+e

¢ napametpamu g = 0.05 n 7, = 140.

He [JO/DKHA MpeBbIath o.. O603HAYNM CMBOJIOM P, BEPO-
SITHOCTb COOsI TIPY BBITIO/THEHNH OTHOTO 9IEMEHTA.

ScHo, 4TO yCIOBUE IPaKTUYECKN YCIENTHOTO BBIIIOJI-
HeHMVsI OJHOTO 3JIeMeHTa eCThb p,<0. YIep>kaHue BeposT-
HocTM c6O0s1 Ha YPOBHE O [/ BCell IOC/IeS0BATEIbHOCTI
KaK IIe/I0T0 IIPENIOJIaraeT, YT0 BepPOATHOCTh P, X0Ts 65l
ofiHOro c60s1 B Hell He IIPEeBOCXOJUT O. BeposiTHocTh P,
JIETKO BBIYMC/IUTD B IIPEATIONIOKEHUM CTaTUCTIYECKOI He-
3aBUCUMOCTM BO3HUKHOBEHMsI COOEB IIPU BBIIOTHEHUN
OTHE/NbHBIX 97IeMEHTOB. JlefICTBUTENIBHO, BEPOSITHOCTD
TOTO, YTO COOIl He BOSHMKHET HM B OZHOM 13 N 3/1eMeH-
toB ectb (1—p,)", a BEPOATHOCTH MPOTUBOIIOTIOXKHOTO
COOBITUSA — HaIM4MA XOTSA OBl OHOIO OO — COCTABUT
P=1-(1-p,)". llpn manbix 3HAYEHUAX p, CIPABENINU-
BO mpubmmsurenbHoe coorHouenne P,=Np, Crego-
BaTeJIbHO, IOJiiep>KaHle BEPOATHOCTY P, Ha 3aJjaHHOM
KPUTUIECKOM YPOBHE O TpebyeT, 4TOObI IIPY BO3PACTAHUN
N BepoATHOCTDb c60A p, YMeHbIIaIach B 06paTHOI IIpo-
nopuyu K N u cocrasisina p, =a/N.

HerpynHo ybeanTbest, 4TO eCu BEpOsITHOCTD 6051 p,
MOHOTOHHO BO3pacTaeT I10 Mepe YMeHbIIeHNA IINTeIbHO-
ctu T ameMeHTa IOC/IEHOBAaTeIBHOCTI (2 9TO MMEHHO TaK
B CIy4ae HepugeprIecKoro NCTOYHNKA OMNOOK, PaccMo-
TPEHHOTO B pasfene 1), To U3 cOOTHOMIeHNA p, =a./N cile-
AyeT, 9TO C POCTOM YUCIa 9/IeMEHTOB N IOJep>KUBATh
BEpPOATHOCTDb cOOsI Ha YPOBHE O [/Is1 BCel IIOC/IET0BATE Ib-
HOCTM MOXXHO TONBKO 3a cueT yBemmdeHus N. ITomuep-
KHeM, YTO TOYHBIN BUJ (YHKI[MOHAIBHON 3aBUCUMOCTI
p(T) 3HaTh He 06s13aTeNbHO. [JOCTATOYHO MIPEFIIONTOXKUTD,
4TO IPY 3a[aHHON AMIUIUTY/E ABVDKEHIUS BEPOSITHOCTS P,
ABJIIETCSI MOHOTOHHO YObIBatoleil (pyHKIMeil BpeMeHM
meyoxenus p,=h(T), HaripuMep TaKoli, KaK Ha pUCYHKe 2A.
B sToM cy4ae Bpemsi T MOHOTOHHO YOBIBAeT [0 Mepe BO3-
pacranus BeposaTHOcTH oT 0 o 1 (pucyHOK 2B) 1, cegosa-
TEJIbHO, MOHOTOHHO BO3pPAacTaeT C POCTOM OOPaTHOII

Bem/mymmpL (pucynok 2B). ITockonbky us p,=a./N creny-

1 N
€T —=—, Bpe€MA [JBVDKEHMA MOHOTOHHO BO3pacTaeT C po-
a

P.

croM N. 9TO XOpOIIO BUFHO U3 Tpaduka 3aBUCUMOCTH T

1
or — (pucyHok 2B), Ha KOTOPOM OTMe4YeHBI 3HaYeHUA
P.

1 _ N pmu nocnegosarensrocreit N= 1,2, ..., 5.
r. «a

Takum 06pasoM, CHIDKEHME TeMITa BBIIIOTHEHNUS 110-
CTIeOBATENbHOCTH P BO3PACTAHUM €€ [INHBI — XOPOIIO
u3BeCTHBIT 9 deKT, 06BIIHO 0OBICHAEMBIN BO3PACTAHN-
€M IJIMTeTIbHOCTY KOTHUTUBHBIX mpoueccoB (Rhodes et al.,
2004; Abrahamse et al., 2013; Verwey et al,, 2015), — mo-
KT BO3HUMKATbh B CMIy COBEPIIEHHO MHOM NPUYIMHBI —
HeOOXOAMMOCTY TOAlep>KaHMsI Ha 3aJaHHOM YpPOBHe
BEPOSITHOCTY BOSHUKHOBEHMS OMINOKIL.

6. 3akI0unTENbHbIE 3AMEeYaHM

PaccMOTpeHHBIT B TIpefbIAyLelt ceKunyu 3pQeKT CHIbKe-
HJSL T€MIIa BBLIOTHEHNMS [OC/IE[OBATEIBHOCTY [IBVKEHMUIT
PV BO3PACTAHWUM €€ JJIMHBI CBS3aH UCKIIOUNTENBHO C He-
06XOMMOCTBIO 00eCIIeYNTh ONpefe/IeHHYI0 BEPOATHOCTD
ee 6e301IMO0YHOTO BBIMOTHEHNSI, IPUYeM efUHCTBEHHbII
CI10co6 JOOUTBHCS 9TOTO 3aK/II0YAETCS B YBEIMYEHUN Bpe-
MEHJ BBIIOTHEHNS [IBYDKEHUII-97IeMEHTOB. X0TeNoch Obl
HOAYEPKHYTDh ciefymoliee. IIpy BBIIOHEHNN U30/MIPO-
BaHHOTO IIPOCTOTO [BJDKEHUs BEPOSTHOCTh COOSI OIpe-
Je/sIeTCsl CBOVICTBAMY LIEHTPAIBHBIX U IlepuepuaecKmx
IPOLIECCOB, 00ECHeYNBAIOLINX BBIIONHEHVE 3TOTO ABU-
eHust. [IpyumHa BO3pAacTaHMsl BEPOSTHOCTU cOOSI HPH
yBEIMYEHNY [JIMHBI [IOC/IEfOBATEIBHOCTY, BBI3bIBAIOIIASL
HOTPeGHOCTb B KOMIIEHCATODHOM YBEMYEHNN JTUTENb-
HOCTM [{BVDKEHUIT, IMeeT COBCceM Apyryko mpupopy. OHa
He CBsA3aHa ¢ Kakumu-nu6o mporeccamu B [ITHC u Boo6-
Ije He MIMeeT OTHOLIEHMS K IIPEMETY KOTHUTVBHOI HAyKIL.

Poccuiicknii X)KypHan KOrHUTUBHON HayKu

nekabpb 2016, Tom 3, Ne 4

www.cogjournal.ru

M


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

A.B. KypraHckun

MakcumanbHbI TEMN ABUraTeNbHbIX NOCNenoBaTe/IbHOCTEN

OTa IpMYMHA 3aK/II0YAETCA B TOM, YTO BEPOATHOCTD HOIIY-
CTUTb XOTs OBl OfHY OIIMOKY IIpU arperanuy [BIDKEHUIT
(BooO1IIE ITPOLIECCOB MPOM3BO/IBHOIN MPUPOLBI) B €NUHYIO
IIOC/IeOBaTe/IbHOCTb BO3PAcTaeT IPY yBEIMYEHMM YMUC-
7Ma #BWOKeHMit (dmcima 9Tux IpoueccoB). OmucbiBaeMas
CUTyallVsl TOMHOCTBIO AaHAJIOTMYHA XOPOLIO M3BECTHOMY
B CTAaTUCTMKE SIBJIEHNIO BO3pacTaHus omubku I-ro popa
IpY MHOXECTBEHHBIX CpPaBHEHMAX, a PACCMOTPEHHBIN
HaMJ MeXaHM3M KOMIIEHCAIVJ TAKOTO BO3PACTaHNUA — I10-
npaske BoHdepponn.

ITocko/mbKy B OCHOBE KOMIIEHCATOPHOTO (haKTopa Jie-
JKUT TIOfifiep>KaHNe BEPOSATHOCTM YCIEIIHOTO BBIITOTHEHMA
MIOCTIEIOBATE/IbHOCTY Ha 3aJaHHOM YPOBHE, BO3HMKAET BO-
IIpOC, ¢ MOMOIBI0 Kakoro mpouecca [THC «u3mepser» Be-
posaTHOCTb. O4eBUAHBIM KAaHAMIATOM SABJAETCA IpOlLiece
Hay4eHMs1, BX0Jie KOTOPOT'O OL[eHMBAETCsl, HACKOJIBKO yCTIell-
HBIMJ OKa3bIBAIOTCA MHOTOYVC/IEHHBIE MOMIBITKY PEIleHNs
IBUTATENbHON 3afaun. Bo BCAKOM crydae, OLjeHKa BEPOAT-
HOCTM ¥ OCHOBAHHBI/I Ha Hell IPOTHO3 UIPaeT 3aMETHYIO
POJIb M TIPY ITAHMPOBAHNM, I TIPY BBITIOJTHEHUY ABVKEHWI
B yC/IOBUsIX HeotrperneneHHoctu (Bays, Wolpert, 2007).

B pasgene 5 6bUI pacCMOTpeH IPOCTENIINIT CIydait
IOBUTaTe/IbHOI IOC/IeOBAaTeNbHOCTH, COCTOAIEN U3 Ofy-
HaKOBbIX 97IEMEHTapHBIX ABYDKEHUI, IpUYeM CTOXXHOCTD
3TOIl TIOC/IENOBATE/IbHOCTY OIpee/ANnach eNUHCTBEH-
HBIM [IApaMeTPOM — YUCIOM 39/eMeHTOB. B Gosee pe-
AIMCTUYECKOM C/Iy4Yae II0C/IefOBAaTeNbHOCTY COJiepyKar
HEOIMHAKOBbIE 3/IeMEHThI (BIDKEHNs pasHbIX addexro-
POB, IBIDKeHUs, Tpebyloliue pasHOll MPOCTPAHCTBEHHOII
TOYHOCTH, BJDKEHNA, Tpelymoline 1 He TpeOyIolye CHH-
XPOHM3ALNY C BHEIIHVMU CEHCOPHBIMU COOBITUSIMN), Pas-
JINYAIOIIIECs: MeXIY o001t B OTHOLIEHNN BUAA PYHKIUN
p.=h(T), TO ecTb 3aBMCHMOCTYM BEPOSITHOCTM OLINOOY-
HOTO BBINIOZTHEHUA OT NIUTENIbHOCTM HBIDKeHMA. Ilpu-
MepaMM BBINIOMTHEHMsI TaKMX HEOJHOPOJHBIX C/IOXKHBIX
IIOC/Ie[OBATE/IbHOCTE ABAITCA PUCOBAHNE, MUCIIONHE-
HIe MY3BIKa/JIbHOTO IIPOM3BEIEeHNUA ¥ Bs3aHMe CIMIIAMIUL.
IMoppepskaHue OpefeIeHHOTO YPOBHS BEPOsITHOCTH 6e3-
OIIMOOYHOrO BBIMTOTHEHNSI TAKOI IIOC/IEHOBATENIbHOCTI
MOXXeT IOTpeOOBaTh pasfenbHONl M HEOJMHAKOBON pery-
JIMPOBKY IJIUTEIbHOCTY OT/e/IbHBIX ee 97IeMEeHTOB. B cBOIO
ouepefib, 3TO MOKET IPUBECTU K TOMY, YTO JINTETbHOCTU
IOBVDKEHUII-37IEMEHTOB B COCTAaBE BBIIIO/IHAEMON B MAaKCH-
MA/IbHOM TeMIIe TIOC/IE0BATe/IbHOCTY OYLYyT 3aBUCETH OT
CTPYKTYPBI 3TOJ IOCTIEROBATEIbHOCTY U MOTYT OT/INYaTh-
Cs1 OT MMHMMAJIbHOJ IJUTETbHOCTM TeX K€ JBVDKEHUI,
BBINO/THEHHBIX M30/IMPOBAHHO.

CriefyeT OTMETUTD, YTO OCOOEHHOCTb IIpOIjecca Io-
PO>KIeHMA MBIIIEYHOTO YCWINA Ha Iepydepyn IBUTaTeIb-
HOJ cucTeMbl (CM. CeKIMIO 1) He SIBISAETCA eIUHCTBEHHOI
IpPUYNHON KOMIIEHCATOPHOTO CHIDKEHMS TeMIa BBIIIONI-
HEHUA IBUIATeNbHON IOCTIe0BATe/IbHOCTY. AHA/IOTUYIHO-
TO CHIDKEHUA TeMIIa CIefyeT O>KMAATb BCAKMUI pas, KOITa
yYMeHbIlIeH/eé BPeMEHM BBIIIOHEHNA 3/1eMEHTOB II0C/IeNO-
BaTe/IbHOCTY COTIPOBOXK/JA€TCSl BO3PACTAHMEM BEPOATHOCTHI
HOIYCTUTD OLIMOKY, BHE 3aBUCUMOCTU OT TOTO, SIBJISETCS
M MICTOYHMKOM OIIMOKM JIBUTAaTenbHas mepudepus Win
KOTHUTVBHbIE IIPOLECChl. BeposATHO, «KOMIIEHCATOPHOE»
OrpaHMYeHMe MaKCUMATbHOTO TeMIIa BBIIIOTHEHM ITOC/Ie-
TOBaTeIbHOCTY IIPY BO3PACTaHMM €€ JIMHbI MOYKHO paccMa-
TPUBATh KaK YaCTHBIN CITy4all PEUIPOKHOIO COOTHOIIEHNSA
MEXJIy CKOPOCTBIO 1 TOYHOCTBIO (speed-accuracy trade-off,

SAT) — upe3BbvaitHO 0OOIIelT 3aKOHOMEPHOCTH, CIIPaBe-
JIMBOJI He TOMIbKO 1A IIPOCTBIX [BYDKEHMIA, HO TaKoKe 1 LA
KOrHUTUBHBIX mporecco (Wickelgren, 1977; Heitz, 2014).

B cBA3M ¢ HamuuMeM HECKOJbKMX (PAKTOPOB,
OIpeleNAIMMNX MAKCUMAIbHBI TEeMI  BBIIOTHEHNA
IOBUTaTe/IbHBIX IIOCTIENOBATENbHOCTEl, BO3HMKAET HEOI-
peleNeHHOCTb IIPY MHTEPIIpeTaly SKCIepYMeHTaTbHbIX
HaHHBIX. Beskmit pas HEOOXOAMMO PeIINTh, B KaKolil Mepe
KaXIbII U3 (aKTOpOB — 3aTpPaTHBII UM KOMIIEHCATOP-
HBIIT — OIIpefie/isAeT BPEMEHHYI0 CTPYKTYPY ABUIATE/IbHONM
IOC/IeflOBATEeNIPHOCTI. Y4YeT KOMIIEHCATOPHOro (hakropa
MOJKET 0Ka3aTbCA CYILECTBEHHBIM BO BCeX CITy4asx, KOrfa
CPaBHMBAIOTCS TPYIIIBl UCIIBITYEMbIX, XapaKTepH3yeMbIX
He TOJIbKO IIpefNoslaraeéMbIM pasInuMeM OpTaHM3aLUU
yIIpaBJIeHVs OBYDKEHNAMMY, HO ¥ Pa3INYHON BapMaTUBHO-
CTBIO («IIYMHOCTBIO» ), KaK 9TO ¥IMeeT MeCTO B BO3PACTHBIX
UCCIIEOBAHUAX UM IPU CPaBHEHMMU TPYIII HEBPOJIOTMYe-
CKVX MAIIYIEHTOB C KOHTPO/IbHBIMYU I'PYIIIAMIL.
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YcraHOBKa 1 HEOCO3HAaBaeMbIN
CEeMaHTUYEeCKUN IIPafIMUHT:
pa3Hble TEPMUHDI

WIN pa3Hble (DeHOMEHbI?

Anekcanpgpa SIxosneBna Koiipman
@akynbTeT NCUXONOTUM MOCKOBCKOTO TOCY/JapCTBEHHOTO YHUBepcuTera uM. M. B. JlomoHocoBa, Mocksa, Poccusa

AnHoTanusA. B craTbe mpefnpuHATA MOIBITKA CONOCTABICHNA YCTAHOBKM, IIEHTPaJIbHOTO (peHOMEHa B MCC/IeNOBAHUAX
JI.H. V3Haznse, 1 HEOCO3HABAEMOTO CEMAHTIIECKOTO [IPAIMIHTA, OHOTO 13 BXXKHBIX 0O'bEKTOB ¥ MHCTPYMEHTOB MCCIeI0Ba-
HUSA B KOTHUTUBHOI Hayke. IIpuBoauTCA pasBepHyTOE OIpefie/ieHNe 1 ONJICaHVe BUJOB / ypOBHEN YCTaHOBKM ¥ IIPAIMIHTa,
a TaKXXe KPaTKO OOCY)XHAIOTCS TeOpMsi YCTAaHOBKM 1M MOJENM HEOCO3HABAEMOIO CEMAaHTMYECKOTO IpaiiMmHra. Boimers-
I0TCs1 0COOEHHOCTH YCTAHOBKI I IIPAIMMHIA KaK MCCIE0BATEIbCKOI MPOLefyphl, KaK 3¢ ¢dexTa, HabII0LaeMoro B pe3yiib-
TaTe NPUMEHEHNA 3TOM IPOLERYPBL, I KaK COCTOAHNA. Pe3ynIbTaThl CONIOCTABIEHN A MO3BOMAIT YTBEPXKIATh, YTO, HECMO-
TP Ha UCKYyIIIEHNe PAacCMAaTPUBATh MPAIMUHI-3¢PEKT KaK PasHOBUAHOCTb YCTAHOBKI, BCe JKe 11e7IeCO00Pa3HO BBIfIEMATS
€ro B Ka4ecTBe OT/[E/TbHOrO SKCIIEPYMEHTAIbHOIO (peHOMEeHa, KOTOPBIII MOXeT OBITh 3 (PEeKTUBHO UCIOIB30BAH A/ pas-
HBIX MCC/IEOBATENbCKUX 3a/ja4. AHA/IN3 IIPECTABIEHHBIX B INTEPATyPe IMIMPUIECKIX MCCIENOBAHNIT 0OHAPYKUBAET MOf-
BEPXKEHHOCTb 3P PeKTOB HEOCO3HABAEMOTO CEMaHTIYEeCKOTO IIPAIMUHTA BIVSHIIO yCTAHOBOK PasHOTO YPOBHI. [lenmaorcs
BBIBOJIbI O BO3MOXKHBIX II€PCIEKTIBAX B3aMIMHOTO 00OTallleH A TeOPUY YCTAHOBKI VM MOJieJIell CeMaHTUYeCKOTo IIpaliMMHTa.
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“Why is a raven like a writing-desk?”
Lewis Carroll, Alice's adventures in Wonderland

IIKOJIBL, @ OOCY)XAeHMs, IIyONnuKauy 1 JOK/Iafbl Ha KOH-
(epeHLMAX [1eNAI0T er0 ZOCTYIHBIM Il BHEIIIHETO KPyra

«Yem 80poHa noX0HA HA NUCOMEHHDBLLL CIO?»
JLKspponn, «Anuca 6 cmpare Qydec»

ITocTaHoBKa mMpo6/IeMBbI

HepenxuM B Hayke SIB/ISIETCSI OTKDBITVE CXOHBIX (heHO-
MEHOB B paMKaX Pa3/M4YHbIX ITapajlIe/IbHO Pa3BUBaOLIVX-
Cs1 KON Wi HanpaseHuit'. Kaxpsiit peHoMeH momydaer
omyucaHne ¥ OOBSICHEHNME B TPAfULUM HUSYUAIOIIell ero

! «OTKpbITHE» B JAaHHOM C/Ty4ae MOHMMAETCS B IIMPOKOM CMBICTIE:
7 KaK OOHApY>KeHIe 4ero-To paHee HEM3BECTHOTO, M KaK «OTKPBITIE
1A HayKI», KOTIa HeKOTOPBIIT yyke 0OHAPY KeHHbIiT (eHOMEeH
OKa3bIBAETCA B I[EHTPE BHUMAHMSA YIEHBIX.

uccnegoBarerneil. VIMeHHO mybnuKanuy u JOKIafbl CO3Ma-
10T IPENTIOCBUIKY 1A «BCTPEYM» LIKOJ M COIOCTaBJIEHN
orkpertuit. HaunHaercst pabota 1o coryracoBaHUIO pasymd-
HBIX TOY€EK 3PEHNA, KOTOPasA IPOTEKAET I10-Pa3HOMY B 3aBJ-
CUMOCTH OT OIM30CTH UCCIENOBATENbCKIUX HATIPABIEHNUIL,
HNOHVMAHVsI OTKPBITHIX (PeHOMEHOB MO0 ACIEKTOB UX U3-
ydeHns. ta pabora ¢ HeOOXOAMMOCTBIO HO/DKHA IIPOXO-
JUTh Ha Pa3HBIX YPOBHAX: C y4ETOM TEOPETUIECKUX OCHOB,
MEeTOJ[0JIOTMYECKO TPafiNLiUY UCCIEeNOBAHNA U C ONOPOIL
Ha peHomeHOmOrM0. OHUM U3 APKUX IPUMEPOB HE3aBU-
CUMBIX OTKPBITUI B MCTOPUM IICUXOJIOTMYECKON HAyKN SAB-
JISI€TCsI apaIe/IbHOe U3YdeHIe MHeMIYeCKIX 9((eKToB,
omucanupix [1.Vl. 3uHYeHKO M TMO3)Ke, HO HE3aBUCUMO
ot Hero, ®. Kpaiikom n P. JlokxaproM. B oTeyecTBeHHOI
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A. 4. KondmaH

YcTtaHoBKa 1 npaniMuHr

IIKO/Ie VM3y4YeHre 9TUX (PeHOMEHOB MIPOBOAMIOCH C TOY-
KI 3peHIs [IesITeIbHOCTHOTO MOAX0/a K II03HaBaTe/IbHbIM
IpolueccaMm, B 3apy6e>1<H0171 KOTHUTWBHOM IICUXOJOTUU —
C TOYKU 3PeHIsI TeOPUM YPOBHeiT 00paboTKy MHPOpMALIUY
(Memiepsikos, 2009). U yxe B XXI Beke Hawamach paboTa
IO COTIOCTaBJIEHMIO Pe3yNbTaTOB, IPU3BaHHAsdA, IO CIIO-
BaM Kpoaiika n JIokxapTa, MOBBICUTD «CTEIEHb COHACTPO-
enHocTu (alignment) poccmiickoil Teopum AeATeNbHOCTU
U 3aI1a/JHON KOTHUTKBHOII nicuxosorum» (Kpaiix, Jlokxapr,
2009, c. 14).

ITpunumaemoe Bcemu TpeOOBaHME «HE YMHOXATh
CyI[HOCTI 6e3 Hy)XXAbl», C OJHOI CTOPOHBI, CO3[jaeT aKa-
IeMUYeCKMII 3allpoC Ha COOTHECEHME TIOHATUI, OIMChIBa-
IOLINMX CXOZHBIE PEHOMEHBI, OTKa3 OT BBOZA M30BITOYHBIX
noHATuit. C Apyroit CTOPOHBI, NPENNIOYTEHME OTHAETCS
MIOHATUAM, BBEJEHHBIM B CBO€l COOCTBEHHOI Hay4HON
Tpagunum («y Hac TaKoe yXe eCTb»), JaXKe eC/IM UX CO-
Iep)XaHue, HA MEPBBIIl B3I/IAAL, HE MMeeT HI4Iero obuiero
C HOBBIM IIPETEHJIEHTOM Ha MECTO B CYILIeCTBYIOIIEM KaTe-
ropuanpHOM anmapate. Ha aTom ¢oHe BOIpoc o 4ucrore
TEepPMUHONOTUY — COXPAHUTD /U MPUHATOE B MEXMIyHa-
POIHOJ IpaKTUKe HasBaHMe HOBOTO (eHOMEHa WU IpU-
TyMaTh eMy PyCCKOSA3BIYHYIO BepCUIO («B MOKPOCTYIIAX IO
ry/IbOUIIY») — OTCTYIAeT Ha BTOPOIL ITaH. 3afada AJaHHO
paboTsl — comocTaBjieHre (peHOMEHOB YCTAaHOBKM U He-
0CO3HaBa€MOTI'0 CEMaHTMYECKOTO MpaliMUHTa — BBIPOC/IA
13 TOJOOHOTO aKaZeMIIECKOTO 3aIpoca.

B camom of1ieM Bufie TOJ YCTAaHOBKOI HMOHJMAeT-
Cs1 «TOTOBHOCTDb K OIIpefie/IeHHO akTUBHOCTM» (Y3Haj3e,
2001, c. 131). SIBmeHne ycTaHOBKYU ObUIO 3apUKCHPOBAHO
B Jle/lIunrcKoM yHuBepcurere, B maboparopuu B. Bynn-
ta C. OxcHepoM, a 3aTteM JI. Jlanre B 1886 r. B mccieno-
BaHMM IIPOCTOV [IBUTATElbHOM peakuuyu B OTBET Ha
3BYKOBOI! pasfpaknTe/b. B 3aBMCMMOCTY OT TOTO, OBUI 11
HACTPOEH WCIIBITyeMbIlI Ha BOCHPMATHE CTUMY/a, KOTO-
PBIIT TpebOBa peaKumy, Wi Ha CaM IBUTaTeNTbHBII OTBET,
MeHAI0och BpeMs peakuuy (Lange, 1888 B mepesope Lee,
2009; Acmoros, 2002). Yepes gBafuath jieT Ha ONMMCAHHOE
OKCHepoM SIBJIEHNe, A TAKXKe Ha Psf APYIUX CXOFHBIX (e-
HOMEHOB, HaripuMep wutio3no llapranTbe, 06paTi BHI-
MaHue nocemrapmmii cemunap Byngra JI.H. Ysnapse. Ilo
BO3BpallleHNI Ha popuHy B TOwmvcy YsHafze 3aHsvics
BCECTOPOHHUM UCC/IENOBAHNEM VM TEOPETUYECKUM OCMBIC-
JIEHVMEM YCTaHOBKY, YTO IIOCTY>KMJIO OCHOBOMN I CO3/ia-
HSI ero coOcTBeHHOIT Teopun (Acmonos, 2002).

IIpyroit ¢eHOMEH HEOCO3HABAEMOTO BIIVMSHUSA IIPO-
IIJIOTO OTIBITA Ha MOBEJEHME YeTIOBEKa MOTyYN/I Ha3BaHe
npariMuHra. Ilog mpaiiMmHrOM B 00IeM BME MMOHMMA-
ercs 9¢deKT U3MeHeHMA IapaMeTpPOB OTBeTa Ha CTUMYII
IpY BBIITOJTHEHNM HEKOTOPOIT 3aiaum (3TO MOXET OBITb,
HaIpuMep, M3MeHEeHMe CKOPOCTM MM TOYHOCTM OTBeTa
VIV BEPOSITHOCTY OTBETA OIIpeie/IeHHOTO THIIA) B Pe3yIb-
TaTe MpeNIIECTBYIOIIel BCTPeUM C TeM >Ke WIM MOR00-
HBIM CTMMY/IOM II0 CPaBHEHUIO C HEMITPa/IbHBIM YC/IOBYEM
(McNamara, 2005; ®anukman, Koitpman, 2005). OTkpsI-
THe IpaliIMUHIA CBA3BIBAIOT C uccnegoBaHueM . Mariie-
pa u P. IlIsaneBenbpa 1971 rofa, OCHOBaHHBIM Ha 3afiayue
JIEKCUYECKOTO pelIeHNns %, B KOTOPOM ObUI0 0OHApYXKeHO,
YTO BpeMs peaKkUMM Ha Mapy CTUMY/IOB-CTIOB MEHbIIE,
€C/IMl OHM aCCOLMATMBHO CBA3aHBI APYT C APYroM, 4eM

2B 3a/iavye JIEKCMIECKOTO PEIIEHNA OT MCIBITYEMOT O Tpe6yeTCH
PpasnnyeHne CI0B M MMIIEHHBIX CMbICTTA Ha60pos 6YKB

eC/IM TaKoJ cBA3M Mexy HuMmu Het (Meyer, Schvaneveldt,
1971). Takoit TMII paliMMHTa TIOMyYMT Ha3BaHNe CeMaH-
Tideckoro. Vnes u oObACHEHME pe3y/IbTaToOB MCCIIEHO-
BaHNUA M3HAYaJIbHO OBUIM OCHOBAaHBI Ha IIpefCTaBICHUN
0 CeMaHTUYeCKOJ1 IAMATH KaK CeTH, IIepBble MO/ KOTO-
POl Havanmy MOABIATHCA BO BTOPOI NonoByuHe 1960-X IT.
(Collins, Quillian, 1969; McNamara, 2005). ITporenypa
CeMaHTIYECKOTO 1, B YaCTHOCTM, HEOCO3HABAEMOTO CeMaH-
TMYECKOTO TPaifMMHTA (B 3TOM CTydae CTUMYIIBI-TIPAIMBI
He 0CO3HAIOTCA MCIBITYeMbIM) IMPOKO UCIIOIb3yeTCs A
MICC/IE[IOBaHNA Mpoliecca Omo3HaHMA cnoB (word reco-
gnition), monmmanma sAspika (language comprehension)
u pemnpesentaunu 3HaHmit (knowledge representation)
(McNamara, 2005).

HesaBucumo OT IOAXOfiAa K TEOPETHYECKOMY 000-
CHOBAHMIO MOXXHO OBOPUTDH O TPeX BapMaHTaX MOHMMa-
HMsI YCTAaHOBKY ¥ IIPAliMUHTA: KaK HPOUeOypbl, COCHOTHUS
n agppexma. B cBA3M C ITUM I TOTO, YTOOBI M30EXKATD ITy-
TAQHWIBI B TEPMIUHAX, MBI 6yieM 0603HaUaTh COCTOSTHIE KaK
«yCTaHOBKa» U «IIPAMIHT», 3((eKT — Kak «adexr ycra-
HOBKI» 1 «[IPAIMUHT-3()HEKT» COOTBETCTBEHHO U OT/ENb-
HO YKa3bIBaTb Ha YCTIOBIA WM IIPOLEAYPY MX HOMydeHNA.

Hanee Mbl JZapyuM Goree pasBepHYTOe OIpeleieHue
¥ OIIVICAHIIe BU/IOB YCTAHOBKY U IIPAlIMIHTA,  TAKXKe Kpa-
TKO OOCYIAMM TEOPUM M MOJIE/N, CBA3AHHBIE C KaXKJbIM 113
atux (eHomeHOB. HakoHel, B IOCIeRHeN 4acTy CTaTbu
OIIMIIEM 3MIMpPUYECKNe WCCTeOBAHNA, IT03BOJIAIONIE
PasIMYUTD YCTAHOBKY M HEOCO3HABAEMBbIN CEMaHTUYECKII
IPaiiMUHT, a TakoKe MOCBAICHHbIE BIMAHUIO YCTaHOBOK
Ha NpatMuHr-s¢pdexTsr.

I. YcranoBka

Ecnu monbITaTbCA HMPOCTEAUTb MCTOKM BO3HUMKHOBEHNUA
IpoLeypbl IONTy4eHNA YCTAHOBKY KaK 3 deKTa, ¢ OHO
CTOPOHBI, ¥ IIPMMEpPHI UCII0/Ib30BAHN TEPMIHA «yCTaHOB-
Ka» — C JIpYTOif, MOXXHO, He IIpeTeH/ys Ha MCYepIIbIBAIO-
IIyI0 IONHOTY, BBICTPOMUTDH CIEAYIOUIYI0 MCTOPUYECKYIO
II0C/Ief,0BATENbHOCTD.

1860 r. — I.T. ®exnHep omuchiBaeT MWINTIO3MIO Beca,
KOTOpasi HaOIIOfaeTcs, eCmy B HECKOJIbKMX IOCTIef0Ba-
TEJIbHBIX IIPO0ax [aBaTh MCIBITYeMOMY IS CPaBHEHUA
IBa pasHOBeca, IpudeM Oojee TSDKENMBI BCerfa fAaeT-
cs1 B OBHY PYyKy, a 6oree jerkuit B fpyrywo. B odepennoit
mpo6e MCIBITYyeMBIII II0/TyYaeT [/Is1 CPaBHEHN IBa OfMHA-
KOBBIX II0 BeCy IIpefiMeTa, 1 TOT U3 HUX, KOTOPBIil IOIa-
[aeT B PYKY, B KOTOPYIO paHblile IOMeLanu 60siee Terkuit
IpeaMeT, BOCIPUHMMAETCS Kak 0ojiee TsDKeBI U3 [BYX.
Onncanue mwiy yIOMMHAaHNME JAaHHON WDIIO3MM MOXXHO
HalITM BO MHOXKeCTBE MICTOYHMKOB, B TOM 4YMCIIE €€ YIO-
MuHaeT caM Y3Hanse (Bympr, 1896; I'puronmasa, 1978;
Y3uanse, 2004). ®akruuecku nwinosusa Beca exHepa sAB-
JIAeTCA YaCTHBIM CTy4aeM WITo3uy koHTpacTa (I'puromna-
Ba, 1978).

1886 — C. Okcuep u accucrent B. Bynpra JI. Jlanre
many HasBaHue «ycranoBka» (Einstellung) siBnennto, xoTo-
poe 06HAPYXWIN NIPY U3YIEHNHU MIPOCTOI [BUTATEIbHOI
peakuum.

1891 — O. llapmaHTbe omMcan WITIO3NIO TKECTH,
WIN pasMepa-Beca, HAa3BaHHYI B €ro 4eCTb «UIIO3M-
ein IllapnanTbe»: U3 IByX IPEIMETOB OMHAKOBOIO BeCa,
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HO pasHOro o6bema, 60/IbLINIT IO PasMepy HpeAMeT BOC-
IpUHUMAaeTCA Kak 6ortee nerkuii. To ecTb JaHHAA MITIO3UA
TOXKe HpeACTaB/sieT co60lt WITIO3MI0 KOHTPACTA.

1893 — O. KronbIze, ocHOBaTe b Brop1i6yprckoii mko-
JIBI, BBIABUTAET IIPEATIONIOKEHIE, YTO B 9KCIIepYIMEHTaX Ha
BpeMs peaKINU CKOPOCTb OTBETa MUCIIBITYEMOTO 3aBMCUT
OT CTeTeHu ero moaroToBku (Acmornos, 2002).

1904 — T. Varr, npeacraButens Bropidyprckoit mko-
npt, 6biBuMit cTyfenToM O. Kiorbrie, mepBbIM Mccenyer
MEHTA/IbHYIO YCTAHOBKY B 00/IaCTI pelleHus 3aad U IIpo-
6nem (problem solving). OH TaxKe MCIOIb3yeT TePMUH
“Einstellung”, K0TOpoMy B aHITIOA3BIYHON TUTEpPaType CO-
orBeTcTBYeT “task mental set” wm “task set”. OnHo us 3sa-
JAHMIT, KOTOPbIE MCIIONb30BaN YaTT, 3aK/II09a70Ch B TOM,
9TOOBI B KQXK/0I1 pobe Ha3bIBATh KATETOPUIO [/ IIPefb-
SIBJICHHOTO 37IeMeHTa (HalpyMep, «ITULA» — KaTeropus
WA «MAaIMHOBKI»). VICTOYHMKOM YCTAaHOBKU CIIY>KIJIO
TpebOBaHMe [aBaTh OTBET Ha OIpPEHE/TIEHHOM 3Talle ero
noucka (King, Wertheimer, 2005). B 1970-x 3. Por 06-
HapY>XIT, YTO CKOPOCTb KaTerOpMU3aIny 0ObeKTOB Pasind-
Ha, — HaIlpuMep, BOPOHA OKaXXeTCsA OTHECEHHOI K ITUI[aM
ObICTpee, YeM KOMMOPY WM IMHTBYH, — U Ha OCHOBE 9TUX
uccIenoBaHmit OymeT paspaboTaHa TeOpus IPOTOTUIIOB,
KOTOpas OKa>KeT MOIIHOE B/IMAHNEe Ha GOpMIUpPOBaHNe MO-
Terneil ceMaHTUYeCKO MaMATH, MCIONIb3yeMbIX I OIM-
canus npaitMuHr-agdexros (Rosch, 1975). H. Ax, apyroit
y4YeHMK M HocefioBaTeNb Kioblle, BBOIUT IOHATHE «Je-
TEPMUHUPYIOIE TEHJEHLUN» KaK MPOSIBICHNS B Hesi-
TEJIBHOCTY UCIIBITYeMOTO YCTaHOBKM, BBI3BaHHOI 3afaydell
(Janzen et al., 1976).

1905-1907 — 1. H. Y3Haa3e 3aHMMaeTCs MCCIeIoOBa-
HueM ¢unocodun JleitbHuia B yunBepcurere Jlermmra,
rae ydactByeT B cemuHape B. Bynpara. B 1910-x B mpouec-
ce KPUTUYECKOIO OCMBIC/IEHNS OCHOB COBPEMEHHBIX eMy
IICUXOIOTMYECKVX TeOPUIl OH IPUXOANT K ITOHATHUIO YCTa-
HOBKIU, a B Hauasie 1920-X HaunMHaeT aKTUBHOE MCCIefoBa-
Hye penomeHa ycraHoBkM (Hapupamswm, 1986a).

1942 — A. JlaumHC, IpefCTaBUTENDb TeIITANbT-IICUXO-
JIOTUM, YIEHMK U COTPYAHMK M. Beprraiimepa, KOTOPBIN
B CBOI0 OdYepelb 3alINUTWI AUCCEPTAlMIO IIOf, PYKOBOJ-
creoM O. Kiomblie, my0muKyer pesynbTaThl CBOMX 9KC-
nepuMeHTOB 1o m3ydeHuio ycraHoBku (Einstellung, wmm
mental set, win «3¢ ekt JlaunmHca», Kak OH GBI BCKO-
pe HasBaH) B pelleHny 3agad. OT MCIBITyeMOro TpeboBa-
JIOCb OTMEPUTb OIpefielleHHOe KOIMYeCTBO BOJBI, MMesd
B PacIOpsDKEHNN HECKOIbKO eMKOCTell pasHOro obbeMa:
nepBas 3afada ABJA/IACh O3HAKOMUTEIBHOMN, pAJi MOCIe-
IYIOLIMX — YCTAHOBOYHBIMI, a IIOC/IEIHUE HECKOIBbKO 3a-
Jad — TECTOBBIMI. B TecToBbIX 3afjayax oOIMIT IPUHIUIT
peleHyst, KOTOPbIN VMCIBITYeMbIil OOHAPY>KUBAI B yCTa-
HOBOYHBIX 3ajlauax, 160 MOT OBITh peaM30BaH HAPALY
¢ 60smee IPOCTBIM pellieHNeM, MO0 ObUT HEIPUMEHUM BO-
Bce. TeM He MeHee OOJIBIIMHCTBO VCIIBITYEMBIX Ha IPOTA-
JKEHUH Psifia MIOIMBITOK OKA3bIBAIMCh HECIIOCOOHBI YBIIETD
IPOCTOE pellleHNe ¥ OTKA3aThCsl OT HAMIEHHOTO OOLIero
npuanumna (Luchins, 1942).

Takum 06pasoM, MOXHO YTBEPXKAaTb, 4TO, BO-
HepPBBIX, 3a IOHATHEM «YCTAaHOBKa», 0COOEHHO B 3apybex-
HBIX pabOTaX, CTOUT LIeJIbLIL Psifi Pa3HOOOPA3HBIX SABJIEHMII,
BO-BTOPBIX, YTO MJeV IpPOLeAypbl SKCIEPUMEHTaIbHOTO
MCCTIEOBAHNS YCTAHOBOK ObUIM 3a/I0XKEHBI €llje B KIaCCH-
YeCKMX ILIKO/MAX MCUXO(PU3UKU U IICUXOTOTVY CO3HAHMU,

", B-TPETbUX, UTO y3HaJ13€, II0-BUAVIMOMY, II€PBbIM YBU-
men OOyl HPUPORY PasIUUHBIX WITI03Uil 1 3ddexros
1 IIPpEIIIPMHA IOMIDBITKY X ONMCAHUA U O6'I)${CH€HI/I}I qe-
pe3 NOoHATNE YCTAaHOBKMU.

JTuausa SMIINPUIECKOTIO N3YIYEHNA YCTAHOBKI

CraBIIas KIacCUYecKOl Ipolefypa IonydeHus sddek-
Ta YCTAHOBKIN, 9acTO 0003HAYaeMOr0 B 3apyOEKHBIX JC-
TOYHMKAX KaK «3(dexr YsHagse» (mampumep, Piaget,
Lambercier, 1944, nur. no Ketchuashvili, 1994; Makashvili,
2015), a B paborax mIKOIBI Y3Han3e — KaK «(PUKCUPOBaAH-
Hasl ycTaHoBKa» (Y3Hapgge, 1966), 6bi1a paspaborana Y3-
Hajgse B Havame 1920-X IT. M CTpoMIach mo oOIelt cxeMe,
obvenyuuBret ugen Pexuepa u Illapmantbe: 06beKTHI
pas3HOro Beca ObUIM 3aMEeHEHBI Ha IIapbl pa3HOro 06beMa,
HO OIMHAKOBOTrO Beca. Kaxkpplil ceaHc pabOTHI C UCIIBITY-
eMBIM COCTOSUI U3 [{BYX 9TAallOB — IpeABapUTEIbHOI Ce-
pUM U KPUTUUIECKOTO OMbITA. B mpeBapuTebHOM OIBITE
UCIBITYeMBIT pellan 3afady CpPaBHEHUs ABYX OOBEKTOB
o o6beMy, IpuueM OfUH U3 0OBEKTOB BCerfa pacIosa-
rajicA OfVHAKOBO IO OTHOIICHMIO K J[pyrOMy — HaIlpH-
Mep, map 6onplero o6beMa BCerga faBancs B IEBYIO PYKY,
a map MeHbIIero obbemMa — B IpaBylo. Ilocie HeCKOTb-
KIX YCTAaHOBOYHBIX IIPOO MCIIBITYEeMBbIiT ITOTydaI [i/Ls1 CPaB-
HeHMsI UJeHTUYHbIe OOBEKTHI, 9TO U OBUI KPUTUUECKUIT
OIBIT. B GO/IBIINHCTBE CIy4aeB UCIBITYeMble OLIEHUBAIN
9TU 06'bEKTHI KaK HEONMHAKOBBIE: TaK, LI B IPABOIL pyKe
MOT ITOKa3aThCsl GOMBLUIMM IO 06BeMy, YeM HIap B JIEBOIL
pyKe, — WUIIO3MsI KOHTPACTA; MO0 HA0OOPOT — WIIIO-
sust accummsinuu (Y3Hanse, 1966; Hagupamsunn, 19866;
T'unmenperitep, 2000). Pasnoo6pasHble Bapualjuy OMICaH-
HOI! IIPOLefypPBl KAacaIUCh TUIIA U KOIUIECTBA OOBEKTOB,
MOJIa/IbHOCTY TIPENbSABICHNUS] U UCCIeAyeMOro Ipu3HaKa
(nanpuMmep, cuia jaB/ieHMs], TPOMKOCTb, OCBEI|€HHOCTD).

ITo mMHeHmio Y3Hajse, IepeXMBaHME WJUTIO30PHON
HEOMHAKOBOCTHU CPAaBHUBAEMBIX 00'bEKTOB ITO3BOJLIET FO-
BOPUTh O HAIMYNU HEKOTOPOTO JIEXKAIETO B €ro OCHOBE
aKTMBHOTO COCTOSIHMS, KOTOpOe OH, KakK u 3¢ dekT, 060-
3HAYII TePMMHOM «yCTaHOBKa». TakuM obpa3oM, mpepia-
raeTcsA CTPOUTD UCCIeOBaHNe YCTAHOBKY KaK COCTOAHUA
Ha OCHOBe M3y4yeHN: 3ddekTa, KOTOPbII OHA OKa3bIBaeT
B Pa3/IMYHBIX YCIOBUSIX HA COIEP)KAHMs CO3HAHMS U JIesi-
TEJIBHOCTb CyO'beKTa.

Ob6bsicHeHMe HAOMIOfAEMBIX B OIMCAHHBIX 9KCIIEPHU-
MeHTaX WUIIO3WI C UCIIO/Ib30BaHMeM IOHATHUA YCTaHOBKI
6p110 ycrernHbIM. Ha 0CHOBe MHOTOUNMC/IEHHBIX 9KCIIEPH-
MEHTOB Ha pasHOOOpasHOM Marepuaje Y3Haf3e Helaer
BBIBOJ O TOM, UTO YCTAHOBKA CBsI3aHA He C PYHKIMIOHNPO-
BaHIEM OTZHE/NbHBIX OPIaHOB, HO A6/AeMCA NposAsieHuem
AKMUBHOCMU HUB020 OP2AHUIMA KAK 1€/1020.

Kpome Toro, 6b1mm BbLsIBIEHD! 9 (eKThI Uppafguariu
M TeHepaM3aluy YCTaHOBKU. Oddext mppagmanmm 3a-
K/II0YaeTcA B IIepeHOCe YCTAHOBKM U3 OHON MOJA/IbBHOCTU
B #pyrywoo. Hanpumep, npu cpaBHeHNN B IIpeiBapUTENbHON
cepuM LIAPOB 110 00BEMY, B KOHTPOIBHOM OIIBITE YCTaHOB-
Ka IpOSB/ISIETCS MPU CPaBHEHMN ABYX CBETOBBIX KPYTOB
1o avameTpy. ekt reHepanusaum COCTOUT B TOM, ITO
YCTaHOBKA IIPOSIB/ISIETCS B OTHOLIIEHNY OO'BEKTOB, OT/INYAI0-
I[VXCS OT TeX, Ha KOTOPBIX OHa ObIa (UKCHPOBAHA B IIpel-
BApUTE/IbHOI CepuM, KOIfa MeXAy HOBBIMU OOBbeKTaMu
COXpAHsIETCs OTHOIIEHE, 3aJaHHOE KaK KTI04eBOe B MICXOJ-
HoV curyauyy. Hanpumep, mpu cpaBHeHMM B IIpefBapu-
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TE/IBHOII CepUM KPYTOB I10 Pa3Mepy, B KOHTPOIBHOM OIIbITe
YCTaHOBKA IIPOSIBUTCS IIPYU CPABHEHMUM 110 pasMepy KBafipa-
TOB W GUryp mo6oit fpyroit Gopmsr.

JanbHeiiniee MCCIefOBaHNE TIPUPOABI  YCTaHOB-
KN TI0KA3a/0, YTO B C/Iy4ae BBIIOHEHUS HCIBITYeMbIM
IpefBAPUTENBHBIX ONBITOB B COCTOSIHMY TUITHO3a, & KPU-
TUYECKOTO OIbITA — B OOBIYHOM COCTOSIHUM CO3HAHUS,
TaK)Ke BO3HUKAET WIIIO3MSI YCTAaHOBKM, YTO IIO3BOJINIIO
Y3Haj3e cfenaTh BHIBOJ O BHECO3HATENBHOI IIPUPOTE CO-
cTosHMA ycTaHOBKM (Y3Hanse, 1966).

JTuausa TEOPETUIECKUX IIOUCKOB

YcTaHOBKa KaK TEOPETHYECKMIT KOHCTPYKT OKas3amach He-
DOCTAIOLIM 3BEHOM [ PEIIeHUs MPOOIeMBI «JOrMa-
TUYECKM JOIYHUIEHHbIX IIPEANOCHUIOK TPafUIIOHHON
HCUXOJIOTUM», KOTOPOil Y3Haji3e 3aMHTEPECOBA/ICA ellje
B 1910-x rr. (Y3Hagse, 1966, c. 158). Y3uazze o6Hapyxmn
OBE€ TaKME «JOrMAaTUYECCKIE HPCHHOCI)UIKI/I»: HOCTyHaT He-
HOCPCHCTBCHHOCTI/I n 3MHI/IpI/ICTI/I‘{eCKI/H‘/‘I HOCTyHaT.

Ilocmynam  HenocpedcmeeHHOCMU — 3aKITIOYAETCS
B IPENNONIOXKEHUNM O HEIMOCPENCTBEHHOCTU XapaKTepa
CBA3N Mequy CO3HATEC/IbHbIMM IICUXUYECCKUMU ABJICHUA-
MU n Me>1<11y IICUXNYECKUMU " (I)I/I3I/IquKI/IMI/I HpOL[eCC&MI/I
(tam xe). CopepXaHMEM IMNUPUCMUUECK020 NOCMYNd-
ma sABJsieTcs npobieMa SMIMPUYECKOTO XapaKTepa 3TON
CBA3N:

«JIy1s1 TOro 4TOOBI KMBOE CYI[ECTBO MOIJIO BBIETUTD
B Cpefie YTO-HUOYADb <...> MOAXOAsLIee /s YLOB-
JIETBOpEHMsI ero MOTpebGHOCTeIl, <...> OHO JO/DKHO
06paTuThcsl K pARY ,Npob u ommbox” U MPOLFON-
XKAaTbh 9TU ,IIPOOBI 1 OMMOKI O TeX 0P, TOKa CIIy-
YalfHO He HATOJIKHEeTCS Ha YTO-HUOYAb MOAXOoHsiLIee
I YOOB/IETBOPEHMSI €ro MOTpebHOCTM» (TaM IKe,
c. 162).

Kputnka HemOCpemcTBEHHON CBA3U ICUXMYECKUX
SABJICHUII HalleJIeHa Ha TIPefCTaBJIeHNUA KIacCUYeCcKO
IICUXOJIOTUM CO3HAaHMA, KOTOpble pasBuBan B. Bynar, ne-
IIOCPEACTBEHHOCTb B3aMMHOTO BIMAHUA INCUXNYECKUX
" pu3MYECKNX SBTEHNUI OTHOCUT HAaC K PaHHUM IIPECTaB-
JIEHUSIM B paMKaX OMXeBMOPUCTCKOTO HaIlpaB/IeHU.

BbIABMB 3T MOCTYNATHl ¥ OTKA3aBIIVMCh OT HUX, ¥Y3-
HaJ3e HAYMHAET MCKAThb «CpefHee 3BEHO», CIIOCOOHOe
OIIOCPEeNOBaTh B3aNMOENCTBIE TICUXUIECKON 1 dusmde-
CKOJl peajibHOCTY, X B KOHIIe CBOMX IIOMCKOB IPUXOAUT
K IIOHATUIO «yCTaHOBKa». B 1925 r. Bpinuta kaura Y3Hag-
3e «OCHOBBI 9KCIIepMMEHTAIbHON IICHXOIOIMmn» (Ha Ipys.
513.), B KOTOPOI OBUIM [JaHBI HEKOTOPBIE MPUHIUIIBI TEO-
UM YCTAaHOBKIL.

B xauecTBe HEOOXONVMBIX YC/IOBMII BOSHUMKHOBEHMA
YCTaHOBKM K JEVICTBUIO ¥, COOTBETCTBEHHO, CAMOTO Jieii-
cTBUsI Y3Haj3e BBIeNsAeT «HAIM4Me KaKoil-mbo nompeo-
Hocmu 'y cy0'beKTa MOBENEHNS U CUMyayuu, B KOTOPOIL 9Ta
HOTpeOHOCTh MorIa Obl OBITH yHOBIETBOpeHa» (Y3Ham3e,
1966, c. 164).

3HavyeHMe MOHATUIl HOTPEOHOCTH M CUTYaLUu AL
Pa3MBIKaHUs KPYyTa CyObeKTUBHBIX 1 0OBEKTUBHBIX sIBJIE-
HUJI IIOKA3bIBaeT B aHanm3e Teopun ycranosku O. E. Bacu-
mok. OH yKasbIBaeT Ha HPEAIONAraeMyio B IIOTpebHOCTI
KaK CyObeKTUBHOM IIOII0CE OObEKTUBHYIO PEAbHOCTD, TO
€CTb CUTYAL[UI0 YAOBIETBOPEHVs MOTPeOHOCTH, U Ha He-
BO3MOYXHOCTb CYIIeCTBOBAHMS CUTYAL[U1 KAK OO bEKTUBHO-

rO IIOJII0CA BHE OTHOLIEHMS K CyObeKTy. YCTaHOBKaA 3a/jaeT
«IIpeJiCTaBJIeHNE O eAVIHOM «HU3HEHHOM Mupe», CYLITHOCT-
HO IIPENIIeCTBYIOIEM CBOM MOMEHTaM — CyObeKTy, 06b-
eKTy I VX B3aMMOgelicTBMIo» (Bacmmok, 2003, c. 58).
Takum 06pasoM, yCTaHOBKA pPacCMAaTPUBAETCA Kak
IICUXOTE/IeCHBIN (PeHOMEH U CTPOUTCS TeOpus, B KOTOPOIl

«BCe ICUXMYecKue GYHKINY, IIPOLECChI ¥ COCTOAHNUA
MIpefCTaBIeHbl KaK OT/le/IbHbIe «OPTaHbI» IJeJTIOCTHO-
ro CyO'beKTa, He CBOAMMOTO HU K (PU3MOTIOTMIECKOIT
VM HU K TICUXOJIOTMYECKONM PpealbHOCTU. YCTaHOB-
Ka JO/DKHA MBICIUTBCA KaK MOJYC CYLeCTBOBAaHNA
MMEHHO TaKOTro (HeCBOAMMOTrO K OTHE/IbHBIM CBOMM
CTOpPOHAM) PeabHOrO CyObeKTa KOHKPETHOI [es-
tenpHOCTU» (CapmxBenanse, 1985, c. 119).

IlemocTHas OOIIEIICHXOIOTMYECKAs TEOPUs YCTAHOB-
ku Y3Hanse chpopmupoBanach K 1940 r., xorga 6pu1a m3-
mana ero kHmra «OOIfas ICUXOMOTUS», 3aBEpPIIMBIIAS
IEPBBIN 3Tall Pa3BUTUA IICUXONOTMM YCTaHOBKM. YcCTa-
HOBKA IIEPeBOAUTCS U3 CTaTyca MCCIeqyeMoro ¢peHoMeHa
B CTAaTyC ICUXOIOTMYECKOTO MeXaHU3Ma ISl OObACHEHMs
npyrux ¢eHoMeHOB (cM. obocHoBaHMe y BamHmypamBu-
1, 1986 u Hapupamsumy, 1986a). Hanpumep, kak mpo-
SBJIEHMsI YCTAHOBOK CTaIM OMMUCHIBATHCS OLIMOOYHBIE
meltcTBUs, 3P QEKThl KaTeropu3auuu B BOCIPUATHH, -
¢ekrsr cornmanpuolt nepuentyy (I'mnmexpeiitep, 2000),
Yyepe3 IOHATIE YCTAHOBKY ONMCBIBAINMCH XapaKTep U JIMd-
HocTHble 4epThl (Hopakupze, 1983), nepapxnsa ycraHOBOK
Obl/Ia IIOJIO)KEHA B OCHOBY AVICIIO3UIIVIOHAIBHOI TEOPUN
maHocTH (S1noB, 2013). 3a BceMu IPOSIBIEHMSAMY TICUXU-
YECKOJ >XKM3HI 4elI0BEKa Telepb MOXXHO YCMOTPETDb Jeli-
CTBUE YCTAaHOBKM U, COOTBETCTBEHHO, IMEHHO B TePMIHAX
YCTaHOBKM OOBACHUTD He TONBKO OT/e/IbHbIE VUIIO3UN
BOCHIPMATYsI OOBEKTOB MM UX IIPU3HAKOB, HO M 0COOEH-
HOCTY JIMYHOCTHOTO Pa3BNUTHA, B3aMMOJEICTBUA C IPYTH-
MU JTIOABMI ¥ C MUPOM B Lie7ioM. OTHOILEHNE K YCTaHOBKE
KaK K IpefMeTy MCCIefoBaHus Ipy paboTe Ha IMIMUPU-
YeCKOM ypPOBHE CMEHseTCA NCIONb30BaHUEM YCTaHOBKU
B KaueCTBe YHUBEPCATIbHOTO OOBSICHUTENBHOTO [IPUHIINIIA
Ha 001I[eTeOpeTNIeCKOM YPOBHe.

BI/I}IbI YCTaHOBKHI

Benen 3a Ysuapse B.I. Hopakmpse (1983) Boimensier
ABa BUJA YCTAHOBOK: IMEPBUYHYI0 U (PUKCHPOBAHHYIO.
III. A. Hagupamsuiu 0603Ha9aeT MX KaK «aKTyaTbHO-MO-
MEHTa/IbHAS» 1 «JUCIO3UIMOHHO-IIOKPEIUIEHHAs» YCTa-
HOBKa, cooTBeTcTBeHHO (Hapgupamsum, 1978).

Ilepsuunas ycmanoeka TMOSIBISIETCST BMECTe C aKTUB-
HOCTBIO CYO'beKTa B CUTyaLii YAOBIETBOPEHNA IOTPeOHO-
CTHU M «caMa CHUMaeT cebsi» MoCite TOro, KakK MOTPeOGHOCTD
OKa3bIBAETCsI yHOBIETBOpeHa. I[Ipu 9TOM MOCTYyIUpyeTCs,
YTO IMePBUYHAS YCTAHOBKA OIPeNe/isieT XOf, TeUeHNs sBIe-
HMIT CO3HAHVISI, HUKOTZIA He BCTyIast B €r0 Ipefesbl (AcMo-
708, 2002).

DuKcUpOBAHHAS YCMAHOB8KA BO3HJMKAET HAa OCHOBE
MHOTOKPAaTHOTO ITOBTOPEHMsSI U BCJIECTBIE 3TOTO YIIPO-
JeHMs MepBUYHON (aKTyanbHOI) ycraHoBKu. IIpyu moss-
JIeHUU YCIOBMIL, B KOTOPBIX YCTaHOBKa ObLIa BhIpaboOTaHa,
OHa 3aIIyCKaeT VIMEHHO TO [IelICTBIE, B KOTOPOM OHA paHee
Obi1a 3adUKCHPOBAHA, HE3aBUCUMO OT TOTO, affeKBATHO
3TO JelicTBUe cuTyanuy win Het (AcMonos, 2002). Hapu-
pamBym (1978) oTMedaeT, 9TO yCTAHOBKA MOXKET MEIIATh
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aKTVMBHOCTY TOJIBKO B C/Ty4ae CBepX(pUKCALNM, YTO, IO eT0
MHEHNI0, Hab/MI0aeTCsl B 9KCIepuMenTax JlaumHcas.

YcraHOBKM  (PYyHKUVMOHUPYIOT B HEOCO3HABAEMOIL
¢dbopMe 1 IeNCTBYIOT O TeX IOP, IOKA Ha IYTU OCYILeCT-
BJIEHNA HEKOTOPOJ aKTMBHOCTYM HE BCTPEYAETCS MPeIT-
CTBMeE, MellIaolliee YCIENTHOM peannsanyuy AesATeTbHOCTU
Ha OCHOBE YCTaHOBOK. B 3TOM cyyae IpoucxofuT mepe-
X0, K QYHKUMOHMPOBAHUIO Ha BBICIIEM, CO3HATE/IbHOM
YPOBHe IICUXNYECKOII IeATeIbHOCTY — YPOBHE 00beKxmu-
sayuu (Y3Hapnze, 1966). OgHako B 3TOJ YacTy Teopus Y3-
Haji3e He 6bU1a feTanbHO mpopaborana (AcmMornos, 2002).

YCcTaHOBKM MPOSIB/LIIOTCSA BO BCeX cepax mmcuxmde-
CKOJI >KM3HM — II03HaBaTe/IbHOM, SMOI[MOHA/IbHO, BOJIE-
BOI1, 2 TaK)Ke Ha IMYHOCTHOM YPOBHE.

IMopgpo6HBIl M TIATENbHBII KPUTUYECKUII aHAIU3
TEOpPUM YCTAaHOBKM IPOBOAMT B CBOell pabore 1979 ropa
«[leaTenpHOCTp U ycTaHoBKa» A.I. Acmonos. Bcrpanm-
Bas YCTAaHOBKY B TEOPMIO IeATEIbHOCTM, Pa3BIBAaBILIYIO-
ca B mKone A.H. JleoHTbeBa, ACMOJIOB pacCMaTpUBaeT ee
KaK IICUXO/IOTMYECKIIT MEXaHN3M CTAaOMIN3ALINY IesiTe Ib-
HocTH. PaccMoTpeHMe yCTaHOBKM B OTHOLIEHUM K Jed-
TEJIbHOCTM TI03BOJISIET HAIIOJHUTD OOIIiie TeopeTndecKue
MIOJTIOKEHUA TEOPUU YCTAHOBKU PpeaTbHbIM COflepKaHM-
eM, a TaKXe JjaTb L[eJIOCTHYIO ¥ BHYTPeHHE HellpOTHBOpe-
YMBYIO MHTEPIPETALVIO CAMOMY (peHOMEHY YCTaHOBKHU, TO
€CTb ee IPOAB/IEHNAM B >KM3HM denoBeka. C Opyroit cro-
POHBI, BCTpalBaHMe YCTAHOBKM B [IeAT€/IbHOCTD JINIIIAET ee
TOJ1 OCHOBOIIOJIATAIOIEN M ONIPEEAIOIIEN POIN B )KU3HU
YyeI0BeKa, KOTOPYI0 Ha TeOPETNYECKOM YPOBHE IPUINCDHI-
BaJI el Y3Hap3e.

AcCMOTIOB  BbIfiefisieT deTblpe BUAA, WM YPOB-
HA, YCTAaHOBKM: CMBICTIOBasdA, LiejieBas M OIlepallMiOHab-
Hasg YCTAHOBKM M YPOBEHb ICUXO(PUSUOIOTUIECKIX
MeXaHU3MOB-P€aI3aTOPOB YCTAaHOBKM B [eATEIbHOCTU
(Acmormnos, 2002).

Cmuicnosyr ycmanosky ACMOIOB OIpefieNiAeT Kak
«popMy BbIpa>KeHNsI TMIYHOCTHOTO CMBIC/IA B BUfIe TOTOB-
HOCTU K COBEpIIEHMIO OIIpefie/IeHHBIM 00pasoM HaIpaB-
JICHHOJI IesITeTIbHOCTI» (TaM Xe, C. 76), GyHKIIelt KOTOPOil
ABJIAETCS CTabMIM3aMs [eATeNbHOCTI, BBIOOp TeX WK
UHBIX Lie/lell, COOTBETCTBYIOLUIMX MOTUBY [€SATEeTbHOCTH.
Takum 06pasoM, CMBIC/IOBast yCTAHOBKA BBICTYIIAET B POJIN
¢uIbTpa MO OTHOLIEHMIO K YCTQHOBKAM HIDKETeXalnX
YPOBHEN — IIeJIEBOI M OIEPALMIOHA/TIbHON YCTaHOBKAM.
CMBICTIOBBIE YCTAaHOBKI MOTYT OBITh KaK OCO3HABAEMbIMI,
TaK ¥ HEOCO3HABAaeMbIMII, a MX CM€Ha BO3MOYXHA TOJIbKO
pu u3MeHeHuu Motusa. IIporecc nemreobpasoBaHmst Ipu-
BOJUT K BOSHUKHOBEHMIO Ue/1e601i YCMaHOBKU.

ITop meneBoit yCTaHOBKOJ ITOHMMAETCA TOTOBHOCTH
CyObeKTa COBEpIIUTD TO, YTO COOOPA3HO CTOSLEN meper
HUM LIe/M, TO €CTb OCO3HAaHHO IPEfBOCXMIIAEMOMY pe-
3y/IbTATy JeiicTBMUA. Takas yCTaHOBKAa BO3HMKAeT IIOCTIe
IPUHSATHUS ONPefeTeHHON 3a/jadl ¥ BBIIOMHsET (PYHKLIUIO
crabunusanun peiictBus. lleneBast ycraHOBKa peHOMEHO-
JIOTMYeCKY HPOSIBIIsieT Cebsl B YCIOBUIX OOBEKTUBALIUN:
IIpM Pe3KOM HApYLIEHUM [eiiCTBMUA UM M3MEHEHUM CU-
Tyaluy, B KOTOPOJ pasBePTHIBAETCA JENCTBUE, Le/ieBas

3 CpaBHutenbHblit aHanu3 a¢pdexros Jlauntca u Y3Haj3e npoBeneH
H.X. TyxTueBoit B KOHTEKCTe UCCIEROBAHMS 3aBUCHMOCTI 060MX
3¢ }eKTOB OT MPpeIeBaHTHBIX TAPAMETPOB 3a/jaull C TOYKY 3PEHS
(GYHKIIOHMPOBAHMs MEXaHM3Ma CO3HATENILHOTO KOHTPOJIS
(Tyxtuesa, 2013).

yCTaHOBKA BBICTYIAeT B BUIE CUCTEMHBIX IlepceBepaLmit,
omMOOK U TEHZEHUNN K 3aBEPIIEHNUI0 IPEPBAHHOTO Jieil-
CTBM:I, KAK MOMEHT PETY/IALNMA JeVICTBU.

IMox onepayuonanvHoti ycmanoekoi MOHNMAETCA TO-
TOBHOCTb K OCYIIeCTB/IEHIIO OTIPefIe/IEHHOTO CIIocoba fert-
CTBM:I, BO3HMKAIOIIAA B CUTyallM paspelleHt: 3afady Ha
OCHOBE y4eTa yC/IOBUI HaJIMYHONM CUTYaLIUM U TIPEJIBOCX-
IIeHNS 3TUX YCIOBUIL, a TAK)KE C YYETOM IPOUIZIOTO OIIbI-
Ta MOBefieHMsI B MOAOOHBIX curyanusx. K atomy kmaccy
YCTaHOBOK Ha OCHOBE COJiep)KaTe/IbHbIX KpuTepueB Ac-
MOJIOB OTHOCUT (PMKCHPOBAaHHBIE YCTAHOBKM, UCC/IETOBa-
HMIO KOTOPBIX OBUIO yZie/IeHO 60/IbIlIoe BHUMAHME B LIKOJIE
Y3Huapse.

B cooTBeTCTBUM C TIOTMKOV TEOPUN JeATEIbHOCTY He-
06XOAMMBIM SIBJISIETCSI BBIfIETIEHIE HCUXOPUIUONOZUUECKUX
Mexanusmoe — peanusaropos ycmarosxku. IIombITky nx
ONMCAaHUA ¥ aHA/IM3a JAIOTCSA B paMKax IIpefiCTaBIeHUI
o «HepBHOII Mogenu ctumyna» E.H. Cokonosa (Coxornos,
1960), «akuenrtope pgeiictBusi» I1.K. Anoxmuna (AHOXuH,
1975) u ap. CTOUT OTMETUTD, YTO 3TOT YPOBEHDb aHa/M-
3a YCTAaHOBKU sIBJISIETCSI HaMMeHee pa3pabOTaHHBIM Kak
B mkorne [JI. H. Y3Hanse, Tak n B pabore A.T. Acmornosa,
U TpebyeT OTHEIbHOIO PACCMOTPEHNS B KOHTEKCTE JOCTH-
JKeHMIT B 0671aCTy ICHX0(DU3NOIOrUY 1 (HU3MOTIOTUN BBIC-
1Ielil HEpBHOM JEATENbHOCTI.

Pe3rome

3HaKOMCTBO C paboTamy Y3Haj3e MO3BOJISIET YTBEP)KAATS,
YTO OH eI K CO3[JaHMIO OOLIENICUXOTOTNYECKON Teopun
YCTaHOBKU ABYMA ITyTSAMI:

= Co CTOpOHBI U3y4eHMsT YCTAHOBKM KaK 00bsIC-

HUTETbHOTO MeXaHM3Ma Pa3HOOOpasHbIX (PeHOMEHOB,

C KOTOPBIMM B CBOVIX VICCTIEfIOBAHMAX IO OTHE/NIbHO-

CTY CTaJIKMBA/IVCh IIOYTH BCe IICHXOJIOTH Ha pybeske
XIX - XX BeKOB (IIpUBBIKAHNUE, WITIO3UM, OMIOKY TIepe-
OLIEHKU U HE{OOL[EHKN) M KOTOPBIe He MOI/IM HAlTH 00b-
sCHeHVe B PaMKaX IIPYHATDIX HAaIIPaB/IeHUI ICUXOIOTUN
CO3HAHMS U IICUXO(DUSUKIL.

» [To MMHMY IOMCKA TeOPETUIeCKOTO KOHCTPYKTA,
CIIOCOGHOTO CTIOMATh TPAAMUINIO IPOTUBOIIOCTABICHNS
HCUXMIECKOTO 11 GU3NIeCKOro (3a/jaua IpeooIeHus 110-
CTy/IaTa HeIlOCPefCTBEHHOCTH). B Xofie IIoMCKa «3BeHay,
06 beanHsOero GU3NIECKUt MUp 1 CO3HaHNe, Y3Ha/3e
IOC/IeflOBAaTeIbHO PACCMATPUBAET MOHATHS «610cdepsi»,
«IIOITICUXIYIECKOTO», «CUTYal[¥» 1 B KOHIIe CBOVX IIO-
VICKOB IIPUXOIMNT K YCTAHOBKe KaK HaTydIleMy BOIIIO-
I[EHVIO UIEY O «3BeHe», 00beANHIoNeM PU3UIECKYIO
U TICUXWYECKYIO IPUPOJY LIeTIOCTHON TMYHOCTH, JEVCTBY-
IOII[eTO B MUpe CyObeKTa.

B HacTosmee BpeMA Teopus YCTAaHOBKM B TOM BUJE,
B KOTOpOM ee ycren paspaborars [I. H. Ysuagse, mpusie-
KaeT K cebe BHUMaHMeE B GOJIbIIIET! CTEIIeHN C TOUKI 3PeHMs
ucropun Haykm (Angelini, 2008; McLeish, 2015), axTy-
aJIbHOCTb COXPAHAET MJes YPOBHEBOI M MePapXuU4ecKom
OpraHM3allMM YCTAHOBOK, INpeptoxkeHHada A.I. Acmoro-
BbIM. TaKKe IPOJO/DKAIOT IPUMEHATHCS paspaboTaHHbIe
B mkone JI.H. Y3Ham3e MeTonpl ¢uKcanyuy yCTaHOBKIH,
IpYYeM YCTAaHOBKA BBICTYIIaeT He TOJIbKO B POMM CaMoO-
CTOATENIbHOTO IpeaMeTa uccnefobanus (Tyxruesa, 2014),
HO U YYUTBIBAeTCS IPU M3YYeHUM [pPYruX sABjeHMil (Ha-
npumep, I'yces, Cagosckast, 2015). PasHoo6pasue BupoB
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A. 4. KondmaH

YcTtaHoBKa 1 npaniMuHr

YCTQaHOBOK (MOTVMBALlMOHHBIX, II03HABATE/NbHBIX, IIep-
LENTUBHBIX U T.ZI., cM. 0630p O.A. Apbekosoit (2016))
U TEPMUHOJIOIMH, VCIIONb3yeMON I MX 00O3Ha4YeHMs
B OTEYECTBEHHBIX U 3aPYOeXKHBIX UCCIESOBAHIAX, B OIpe-
He/IeHHOJ Mepe OC/IOXHSET HHTETPAIMIO Pe3y/IbTaToB
Pa3IMYHBIX MCCIENOBAHUII U COIOCTAB/IEHNE YCTAaHOBKM
¢ apyrumu ¢peHOMeHaAMIL.

Hanb6omee Ba>KHbIMI /151 COTIOCTAB/IEHMA C HEOCO3HA-
BaeMBIM CEMAHTUYECKUM IPAfIMUHIOM IIPeICTaBIAIOTCS
C/IefyIolye ONMICAHHBIE B TEOPUM YCTAHOBKU OCOOEHHO-
CTY YCTAaHOBKU KaK COCTOSIHIIS:

= BO3MOYKHOCTD (PMKCAIIMN YCTAHOBKY B CEPUY TIOCTIe-
[AOBATE/IbHBIX OIIBITOB, COXPAaHAIINX HEM3MEHHDIM 10~
nexaiee GUKCaIuy OTHOIIEHNE;

» QUKCHPOBaHHBIE YCTAHOBKY Pa3BOPauNBAIOTCS
B BJIJIe TOTOBBIX JISVICTBMIL, OYAy4YM 3aIIylieHbl HOAXOMA-
1Iell CUTyaIyeit/yclIoBuAMY;

" YCTAaHOBKM COXPAaHAIOTCA NOTEHIIMIa/IbHO HEOTPaHM -
YEeHHOE BpeMs;

" HECBOAVMOCTD YCTaHOBOK K IIEPUENTUBHbIM U NH-
TE€/UIEKTya/IbHbIM CX€MaM (B TO JX€ BpeM:A BOIIPOC O (I)Op-
MaX XpaHE€HNA YCTAaHOBOK I UX aKTya/IN3alliil B 9TOM
CTy4ae OCTAeTCs OTKPBITBIM);

" BO3MOJKHOCTD BbIZI€JIEHN Pa3/INIHbIX BIUIOB YCTa-
HOBOK — CMBIC/IOBBIX, 11€/I€BBIX, OII€PpALIMOHA/IBHBIX —

B COOTBETCTBUM CO CprKTypOf;I OE€ATEIbHOCTH;

® IMYHOCTHASA OTHECEHHOCTD YCTAaHOBOK (10 KpariHeit

Mepe€, CMbIC/IOBBIX 1 ueneBbe).

II. IIpaiiMuHr

[TpaitMuHr-a¢dexT ObUI OTKPBIT M M3YYaacsi B KOTHU-
TUBHOW IICUMXO/IOTUM, B WCCIENOBAHMAX MMIUIUI[UTHOIL,
WIN HesBHON, MaMsATU. B pampHeilineM ator ¢eHOMeH
ObIT BBISIBJIEH He TOJIBKO B KOTHUTKMBHOI, HO M B MOTOD-
HOJ, MOTUBAL[MOHHOI 1 SMOIMOHANBHON cdepax, 1 gaxe
B COLIMAIIbHO-IICUXOIOrYecKoM KoHTekcTte (Doyen et al.,
2014), omHaKO IEJIOCTHOTO IIPENCTaBAeHUs O IPUPO-
Ie npaiiMuHr-3¢GeKToB 1O CMX HOp He cymjecTByeT. Ha
OAHHBII MOMEHT I Ka)KIOro BUfa IpaliMMUHTa paspa-
6aThIBAIOTCA OT/E/IbHbIE, OTHOCUTE/IbHO He3aBUCUMbIE
zpyr ot gpyra mopmenu (McNamara, 2005; Janiszewski,
Wryer Jr., 2014).

B KkOHTekcTe KOTHUTMBHOW IICUXOJIOTUM ITaMATU
HpaiiMUHT* (OT aHIJL. T7Iar07Ia “to prime” — MHCTPYKTUPO-
BaTb 3apaHee, HATACKUBATDb, 0A6dMb NPeOUECBYIOULYI0

4 B poccuiicKoii ICMXonorny 06CysKieHne FAHHOTO KIacca IBIeHNI
Ha4asi0Ch CPAaBHUTENHLHO HEJTaBHO, ¥ €IMTHOTO PYCCKOA3BIYHOTO aHAjIoTa
TepPMIHa «priming» K0 CUX MOp He BbIpaboTaHo. B paHHMX paboTax
OTe4eCTBEHHbIX UCCTIeOBATeNel ¥ B IIePEBOIHBIX M3/[AHNAX MOYKHO
BCTPETUTD TaKMe BapMAHTHI €T0 NePeBOfia, KaK «IIPeJHACTPOIKa»
(BemmukoBckmit, 1982), «mofckaska» (AxyTuna, Kammpckas, 2000),
«1ofroToBKa» (AHIEpCoH, 2002), «addeKT mpefiecTBOBaHMS»
(Bammenn, 2001; TopmamreB, PomaHOB, 1995), Kak CHHOHMMBI Yepes
3aIATYIO VICTIONb3YIOTCA CIOBA «IIPAVIMIHI» VI «yCTaHOBKa» B IlepeBOTIe
kH1rH 9. ApoHcoHa «O61ecTBeHHOE SKUBOTHOE» (APOHCOH,

1998). Kaxkjjoe 13 Ha3BaHUI B TOI VI MHOM CTEIIEHY CXBAThIBAET
CMBICTT ABJIEHNA, HO He OTPaykaeT eTo MOMHOCThI0. B HacTosAmee

BpeMs aBTOPBI yyKe aKTMBHO JICTIONb3YIOT TEPMMHBI «IIPAifMUHI»

u «rpaitMuHr-a¢dexT» (AxytnHa, 2014; Bennakosckuit, 2006;
CrmpupgoHos, Abucanosa, 2012; ®egoposa, 2014; Gumnumnmnosa, 2016

U MHOTHeE [IpyTue).

YyCcmauoexy U T. IL.) MOHMMaeTcst mubo (a) Kak M3MeHeHue
CKOPOCTM WIM TOYHOCTM pelleHMs 3ajauy (IepLenTyB-
HOJ, MBICIUTENBHOM WIM MHEMMUYECKOI), HabmomaeMoe
Hocrte mpepbsiBaeHns uHpopmanyu (mpariMa), 61M3KoI
c obbexToM pertreHns 3afady (Ie/IEBBIM CTUMY/IOM) IO
KaKOil-mnb0 XapaKTePUCTMKE, HO HE COOTHOCAIIENCS
OpsMO C Lie/bl0 U TpeboBaHUsAMM 3amaun, nnbo (6) Kak
MOBBIIIEHNE€ BEPOATHOCTU CIIOHTAHHOTO BOCIIpOM3Befie-
HMsL 3TOi MHOpManuyu B Hopxopammx ycrmoBusax (Pa-
nukmaH, Koitdman, 2005). Psif aBTOPOB pacimpsiioT Kpyr
npaitMuHr-a¢ppekToB, OMMCHIBas MOMUMO KOTHUTMBHBIX
¢$opM mpaitMMHTa 3MOLMOHAIBHBLI, WK adPEeKTUBHBII,
IPaliMVMHT, KOTOPbIN 3aK/II0YAeTCA B M3SMEHEHMM OL€HOK
BJIEHTHOCTU OOBEKTOB, B TOM YHMC/IE€ CAMOOILIEHKU, IO[
B/IVSTHYIEM SMOLIMOHA/IbHO OKpAllleHHBIX TPaiiMOB (Harpu-
Mmep, Baldwin et al.,, 1990; Murphy, Zajonc, 1993; Mere-
pskoB, I'm3arywmms, 2012; Xappuc, 2002), 1 counanbHbIl
OpaIMUHT — WU3MeHEeHUe BEPOSTHOCTY WM OCOBEHHO-
CTell peanu3aluy oIpefe/ieHHbIX JIeMICTBUI N CIIOCOO0B
noBefienusi (Molden, 2014). IIpusHaky, cBs3bIBaIoLIVe
IpaiiM U LieJIEBOII CTUMYJI, MOTYT OBITh KaK (POpPMaIbHBIMI
(HampuMep, MepLENTUBHOE CXOJCTBO «KOLIKa»-«MOIIKa»
MO>KeT CTaTh OCHOBAHNeEM JI/Is1 Iepl[eITUBHOTO IIPaiMIHT-
addekra), Tak U cofiep>KaTe/IbHBIMM (HaIlpuMep, Ha/ludue
CeMaHTUYECKOM WM aCCOLMATUBHOM CBS3M «KOIIKa»-
«cobakar»). B OTHOILIEHNN 11€7IEBOTO C/TOBa MOXKET, HAIIPH-
Mep, BBIIOTHATLCA 3afjada JIEKCUYECKOTO peIIeHus VTN
KaTeropusaluy, He MMeIIlas OTHOLIEHMS HU K OLI€HKe
rpaduIecKux 0COOEHHOCTeN C/I0Ba, HU K MOMCKY aCCOLM-
anuii. IIocKobKy IpaiMMHT, BHE 3aBMCYMOCTU OT HaMe-
peHMIT YeyloBeKa, MOXKeT IOB/INMATh Ha pellleHNe 3afadu
KaK II0JIOKMUTENIbHO, TaK M OTPUILIATENIbHO, 3TOT (eHOMEH
OTHOCUTCA K K/IAacCy HEIpPOM3BOJIBHBIX ¥ HEOCO3HaBae-
MBIX BIMsAHUIT Ha peutenre 3agay (amukman, Koitdman,
2005). B crygae yCKOpeHWA WAV HOBBINIEHNA TOYHOCTU
OTBETOB MOXXHO TOBOPUTb O IOJIOXUTENbHOM 3pdek-
Te NpayiMUHTA, a IIPM YXYALUIEHNN MTOKasaTesnell peleHns
3ajjauu — 00 OTPUL[ATEIBHOM.

CTOUT OTMETUTD, YTO OONBIINHCTBO UCC/IENOBAHMIA,
CBSI3aHHBIX C M3y4eHMEeM IPalIMMHIA MM UCTIO/Nb3YIOIMX
HpaiiMUHT B Ka4eCTBe CPefCTBa AJIsI M3YYeHUst IPYTux ¢e-
HOMEHOB, IPOBOJUTCS HAa 3PUTENIbHO IPefCTaBIeHHOM
C TIOMOIIBLI0 PA3TMYHBIX KOMITBIOTEPHBIX IPOTPaMM Ma-
Tepuaje, B TabOPaTOPHBIX yCnoByaAX. OFHAKO BCTPEYaIOT-
Cs TaKXKe MCCeOBaHMA KPOCC-MOJAIbHOTO IPAIMUHTA,
IpY KOTOPOM IIpaliM M ILIe/IeBOV CTUMY/ IPENbABIAIOT-
Cs1 B PasHbIX MOJA/IbHOCTAX, ¥ NpaliMMHTA Ha 3BYKOBOM
marepuane (Buchner et al.,, 2003; Daltrozzo et al., 2011).
OpHuM 13 TepBbIX HA4Yal M3Y4aTbCA CeMaHTMYECKMUIt
HpaiiMIHT, TaK KaK caM (eHOMeH IpaiMuHra ObII OTKPBIT
B paMKax JCCIefJOBaHUIT ceMaHTI4YecKoit mamatu (Meyer,
Schvaneveldt, 1971).

CeMaHTMYeCKUIT BMJ, TpaliIMMHTA BBIIe/IAETCA II0
TUITYy CXOACTBA IIpaliMa U I1I€IeBOTO O0ObeKTa Ha OCHOBe
CBSI3M WJIM CXOJICTBA OOBEKTOB M0 3HAYEHUIO. DTO MOXKET
OBITb CBS3b MEX/Y OObEKTaMU, IPUHAIEKAINMA K Of-
HOJM CEMaHTUYeCKON Kareropum («CTom» —«ikad») mbo
K KaTeropMsiM PasHOTO YPOBH: («CTOJ» — «Meberrb»), Tor-
Iia TOBOPAT O KaTeropuajabHOM IpaiimuHre. CeMaHTHYe-
CKasl CBSI3b MOYKET COYETAaTbCA C aCCOUVATVBHON CBA3BIO
(«KOIIKa»-«MBIIIKa»), OFHAKO BO3MOXXHO HaIu4Me ac-
COLIMATMBHOM CBS3M, KOTOpas IpeAIonaraeT CUTyaTHB-
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Touka o
+ Macka 1 Mpaiim Macka 2 L(l:?ﬂff?_l”
| dovikcaLwmm [ y >

PucyHok 1. CTaH,D,apTHaFl nocnenoBaTesibHOCTb NpeabaBleHNA
CTUMynos B ofHom r|p06e. MpoAOMKNTENBHOCTL NPEABLABNEHUS
CTUMYNOB N NHTEepBaNnoB Mexay HUMWU, a Takxe cnocob Macku-
POBKMN Npanma BapbupyeTcsa OT nccnegoBaHnsa K nccnenoBaHuo

HYIO KaTeTOpM3alMio B OTCYTCTBIE CEMAHTIYECKOI CBA3M
(«kocpe» — «curapeTsi»), HA OCHOBAHUM Y€TO KAK OT/eNb-
HBIl BUJ| BBIIE/IIETCS acCOLMaTUBHbINM mpaiiMuHr (Perea,
Rosa, 2002).

B 3aBucMMOCTH) OT TOTO, JOCTYTIEH /I CTUMY/I-TIPAiM
I/ CO3HATE/IbHOTO BOCHPUATUA UCIBITYEMBIM, Pas3inya-
10T OCO3HaBaeMblll U HeOCO3HaBaeMblil (IIOAIIOPOTOBbII)
BUIBI ITpaliMMHTa. B Kmaccmyeckoit mpouenype Iomyde-
HIsI HEOCO3HABAEMOTO HPaiiMIHT-3¢(eKTa BO3MOXKXHOCTD
OCO3HAHMUA IpajiMa UCTIBITYeMBIM KOHTPOIMPYETCA C IO-
MOIIBI0O MACKUPOBKYU, TO €CTh IIyTeM HpefbABIeHUs MO-
MIOJTHUTE/IbHBIX CTMMY/IOB HENOCPENCTBEHHO IO M Cpasy
Ioc7e NpeNbABIeHUA NpaiiMa. B aToMm cnydae cTumyi-
IIpaiiM BIIOJTHE MOYKET IIPEOJi0IeTh TOPOT BOCIIPUATHSA, HO
He MOXeT OBITb BOBpeMs 00paboTaH MeXaHM3MaMiu BHU-
MaHNA, BCIeCTBHUE Yero MHGOPMAaLVIA O HeM He JOCTUTaeT
cosnanus (Dell’Acqua, Grainger, 1999). ITomyuMo MacKu-
POBKM [/I IpPeOTBpallieHMsa OCO3HAHMA IIpaiiMa MOTYT
MCIIO/IB30BAThCS COKPAUeHUe ONUMenvbHOCMU npedpsieie-
Hust OO CHIDKEHUE UMMEHCUBHOCMU CTUMY/Ia-TIpaiimMa
(®unumnmosa, 2008).

Obuias mporenypa monydeHns addexra HeocosHa-
BAaeMOT0 CEMAHTMYECKOTO IPANIMMHIA BBIIJIAAUT CTIELyI0-
UM 00pasoM: MCIIBITYeMOMY INPeLbsBISAIOTCS Iie/IeBble
CTUMYJIbI (3TO MOTYT OBITH PUCYHKM, LIU(PBI, CIOBA I T. I1.),
B OTHOIIEHNMI KOTOPBIX OH pelIaeT 3afady, TPeOyIoIIyio
MOTOPHOIO OTBeTa (HaIpuMep, IOCPeCTBOM HaXaTy:A Ha
ompefiefleHHyl0 Kiaapmiry). Kak mpaBwio, mcciemoBare-
JIM CEMAHTMYECKOTO IPAMIHIA VICIIONb3YIOT PasaMyHble
BAPMAHTHI 33[ja4M KaTETOpU3aLun ¢ QuKcanyeil BpeMeHn
peakuuu (BP) xak moxasaress, Ha OCHOBe KOTOPOTO pac-
CYMTHIBaeTCs BenuunHa adpdexra. 3a TOUKy oTcyeTa HGepeT-
cs1 BP B KOHTPOZIbHOM YCTIOBMH, TO €CTh IIPM 3aMeHe IIpajiMa
Ha HETPaNbHbII 0O'BEKT OFHOTO C HUM K/Iacca, HalpuMmep,
CTydailHbIl HabOp COITIACHBIX BMECTO CjI0Ba. Bemmumua
addexra M3MepsieTcsi pasHOCTbIO BP Mexay KOHTpOb-
HBIM YC/IOBMEM M YCTIOBMEM CO «3HAYAIMM» IIPaiiMOM
(mpaiiMoM, ceMaHTUYeCK! CBA3aHHBIM C LIeJIeBBIM CTUMY-
70M). B cooTBeTCTBIY CO 3HAKOM 3TOJ Pa3HOCTI IPayiMIHT
ompepessieTcsi TubO KaK IOTOXUTENTbHBIIL, MO0 KaK OTPU-
LaTenbHBIL. B Kaxmoil mpobe IpenbsBIEHNIO IIeTEBOTO
CTUMY/Ia TIpeJIIecTByeT NpebsAB/IeH)e IpaliMa B YCIOBU-
AX MacKupoBkM (pucyHok 1). IIpomo/DKUTeIbHOCTD Kax-
TOIt TIPOOBI COCTABIIAET BCETO HECKOIBKO CEKYH, a IPOOBI
C HEMTPaIbHBIM U 3HAYAIVM IIPaliMOM Y€PENYIOTCA B CIy-
4aliHOM MOPSJKE.

MOJICJII/I CEMAHTNIECKOIO l'[paﬁMI/[HI‘a

Mopenu ceMaHTHYECKOTO, a TaKXXe HEKOTOPBIX IPYIUX
BUJIOB IIPAVMUHIA MCXOLHO MPENCTAB/SIIN COB0IT MO-
Jeny CEeMAHTMYECKOM IaMATY, IPU3BAHHbIE OINCAThH
CTPYKTYpY 3HaHMI 4e€/I0BEKa KaK MepapX14ecKy OpTaHu30-
BAaHHOJ CUCTeMbI OHATUI. [lanbHellee pasBuTHE MOJie-
JIelt, B TOM YHCIe B 00/1aCTV ICKYCCTBEHHOTO MHTETIIEKTA,

uBeThHI

ey Coos
(o)

BocxonGnaKa

PucyHOK 2. OparMeHT ceMaHTU4ecKol ceTn (Ha ocHoBe
Collins, A.M., & Loftus, E.F. (1975). A spreading-activation theory
of semantic processing. Psychological Review, 82(6), 407 -428.
Figure 1). MpuBognTCcsA B COOTBETCTBUM C 00OLLVIM Pa3peLLEHVEM
AMepUKaHCKON NCUXONOrM4eCcKon accoumaumm

HpPOUCXOAMWIO B 60Jiee MIMPOKOM KOHTEKCTe CHUCTEMHO-
TO MCC/Ie[OBAHNA IO3HAHNA 1 OKa3aloCh CBA3aHO C IIPO-
6reMaMi YCBOEHWsI M MCIIONB30BAHMS Pedy, HaydeHUs,
MBILIJIEHUA U Ap.

CemaHTMYeCKUIT [paiiMUHT ObUI BIIEpBble OIMCAH
B MOJENM PpacpOCTPAHAIOIIENCA aKTUBALMK, OCHOBOM
I CO3JIaHMA KOTOPOJ IMOCTY)XNIa KOMIIbIOTEpHass MO-
nenb P.M. Keumnuana (Quillian, 1967)5. Passutue umeit
pacIpocTpaHeHMsI aKTMBALMM IIPOCIEKUBAETCS B MO-
memsix A. Kowmusa n 3. Jlodryc (Collins, Loftus, 1975)
u B psge ppyrux (cm. o63op McNamara, 2005). Crpyk-
Typa IIaMATH NPeNCTaBeHa B 3TUX MOJENAX B BUJE CETU
B3aJIMOCBSI3aHHBIX 3/IeMEHTOB, KaKIbIil 3 KOTOPBIX pe-
Ipe3eHTUPYeT HeKOoTopoe ImoHATHe (pucyHok 2). CBoit-
CTBa TOHATUI Ipe[CTaB/IeHbl B BUfe CBA3€H C JPYyIrUMM
MOHATUIHBIMY 97IEMEHTaMM, IIPUYeM B MOJE/IAX Ipefyc-
MATpPUBAIOTCS Pas3/MIHble MEXaHM3MbI i1 00ecliedeHns
Pa3TMMYHON CUIBI CBA3K MeXAy ameMeHTamu ceTn (McNa-
mara, 2005).

OO6mmunmu [ BceX MOJeNell PacpOCTPaHAIOLIeNcs
aKTMBALMM ABJIAIOTCA CAeRyoIue TPU MPeNIIoNoKeHN:

= U3BJIeYeHNME U3 TTAMATU HEKOTOPOTO 37IeMeHTa
IIPOMCXOMUT 32 CUeT aKTUBALIMI €TO BHYTPeHHeN
perpeseHTanuy (IIpyu MpeBBILIEHNY HEKOTOPOTO IOPOTra
aKTVMBUPOBAHHBIN 3JIeMEHT [IePeBOJUTCA B CO3HAHNE);

5 VIHTepecHO, 9TO KOPHM «HAay4HOI pOIROCIOBHOI» Pocca KBmmnaHa
BeflyT K Biop1i6yprckoii 1kose, B KOTOPOIi 6bII0 BBEICHO MOHATHE
YCTaHOBKH, cBsA3aHHOII ¢ 3afadeit (Einstellung): yunrens Ksuimana,

A. Heroann u I. CaitMoH, depes Icuxorora i mraxmarucra A. e [poora
BOCIIPMHSA/IM METOJ aHA/IM3a IIPOTOKO/IOB PelIeHNA 3a/5ad,
paspaboranusiit O. 3enbueM, yaernkom O. Kronbre (Simon, 1981; Sowa,
1992). KBuuaH Takoke MCIONb30BA Ujen 3e/blia Mpy paspaboTke
MOJIe/N PaCHPOCTPAHSIONEIICA AKTUBALIUM.
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A. 4. KondmaH

YcTtaHoBKa 1 npaniMuHr

= AKTUBALVA PaCIpOCTPAHAECTCA OT OJHOIO 3/IEMEHTA
CE€TU K OPpYyIrnuM, CBA3aHHbIM C HUM;

= OCTATOYHAA aKTUBAIMA 3JICMCHTA
O6H€I“IaeT/YCKOP}IeT €ro 1nocieaymomee n3BjaeIeHne
"3 MMaMATHU.

Ha ocHOBe 3TUX NpeANONOKeHNI MEXaHU3M CEMaH-
TUYECKOTO MpAiMUHIA BBIIJIIAUT CIEYIOMMM 0OpasoM:
IpU NpeXbABICHNN IpaliMa aKTUBMPYETCA ero CeMaHTH-
Yyeckas pelpe3eHTalVs, 9Ta aKTUBALUA pacIpOCTpaHsdeT-
€5 K CBA3aHHBIM C IIPalIMOM 3/IeMeHTaM CETY ¥ TeM CaMbIM
B TeYeHME HEKOTOPOIO BpeMeHM [aeT IIPeVMyIIecTBO
B CKOPOCTM OIIO3HAHNA IIe/IEBOTO CTUMYJIA, CBA3aHHOTO
C IpaiMOM CeMaHTUYeCKM, 10 CPABHEHUIO CO CTUMY/IOM,
He VMIMEWIIVM CBA3YM C INpaiiMoM. JIONONHMTENbHbIE Ha-
CTPOJIKY MOZEMN IIO3BOJIAIOT NPefCKa3blBaTh M3MEHeHNe
BE/INYMHBI TpaiMUHT-3¢deKTa B 3aBUCUMOCTH OT 0COOeH-
HOCTeli MaTepyaa, TaKIUX KaK acCOIVaTUBHAA CUJIA CBA3U
MeX/y IOHATUAMI, VX 4aCTOTHOCTD, (POHETUYeCKOe WK
opdorpaduueckoe CXO[CTBO U T. II.

T. MaxHamapa oTMmeuaer, 4YTO B HacToOsllee BpeMs
MOZeNN pacIpOCTPAHAIONIENCA aKTUBAVIM U OPYTHe MO-
Teny, B OCHOBE KOTOPBIX JIeAaT OTHOCUTETBHO IIPOCTHIE
OODbsACHUTE/IBHBIE CXEMBI CEMAHTHYECKOTO IIPaliMUHTa,
yXKe He B COCTOSIHUM OOBSICHUTD BCe MHOTOOOpasye Ipo-
sBjIeHNI1 9Toro ¢peHomena. OH BbIfe/NsAET [BA HEOOXOLN-
MBIX TPeOOBaHMs K MOJE/IsIM CEMaHTUYECKOTO IIPaiiMUHTa
U omno3HaHMA cnoB. IlepBoe cocToUT B TOM, YTOOBI pas-
JIMYaThb YPOBHU JIEKCMKO-CEMAHTMYECKUX pelpe3eHTa-
1uii, 06ecreunBaIMX ONO3HAHME OTHENbHbIX CBOJICTB,
OyKB, C7I0B 1 3HaueHuit. Bropoe Tpe6oBaHMe MMpemuChI-
BaeT MOJENAM O00eCIednTh BO3MOXKHOCTb CBOOOLHOTO
nepeMelleHys MHGOPMALUM MeXHy YPOBHAMM B COOT-
BETCTBUU C LensiMu ee mepepaborku (McNamara, 2005),
TO eCTh yKasbIBaeT Ha HEOOXOAMMOCTD YIUTHIBATH TaK Ha-
3bIBaeMyI0 HUCXOAAMYIO (top-down) perynanuio mepepa-
60TKHU MHPOPMALINHL.

Jlpyroe HampaBjieHMe PEeKOHCTPYKLMU MEXaHU3MOB
CeMaHTMYeCKOTO IPaiiMIHTa CBSI3aHO C PaspaboTKoil Mo-
Tereil pacIpefie/IeHHBIX CeTel1®, OCHOBaHHBIX Ha IIPUHIINIIE
Hapa/IIe/IbHON pacIipefieieHHol! nepepaboTky nHpopMa-
iy (PDP — parallel distributed processing). Mogeny pac-
IpeJie/IEeHHbIX CEeTel 3aHA/MN BaKHOE MECTO B KOTHUTUBHOI
IICUXO/IOrVUM B cepenyHe 1980-X rofjoB 1 O CUX IIOP aKTUB-
HO Pa3BUBAIOTCA, B YaCTHOCTHU B paborax [Dxeiimca Mak-
Knennanpa ¢ komneramu (Plaut, McClelland, 2010; Rogers,
McClelland, 2011).

CorlacHO MOfeIAM pacIlpefie/IeHHbIX CeTell IIOHA-
THUA IPefcTaBlIeHbl ITaTTepHaMU aKTUBALMU Ha MHOXe-
CTBe TECHO B3aVIMOCBA3aHHBIX 3/IEMEHTOB. OJIEMEHTBI,
KaK IpaBWIo, cOOpaHBl B MOAY/IM, IIpefHasHAauYeHHbIe
b0 i OTOOpaKeHNUsT OIpefe/IeHHOro Tuia MHQOp-
Maruu (HalpuMmep, 3pUTEIbHOI WM BepOanbHOIL), 1ubo
IVIS BBIIOJIHEHNUA KOHKPETHOI 3afjaduM B IIpoliecce Iiepe-
paborku mHpoOpMauuyu (HampyuMmep, BXOfA VIM BBIXOAA).
Mopgynu MOryT ObITh CBSI3aHBI WIM He CBS3AHBI MEX[Y
co6011 B 3aBUCUMOCTI OT apXUTEKTYPBI CeTU. MOXKHO YT-
Bep)XJaTh, YTO MOJEIN paclpefie/IeHHBIX CeTeil OTBeda-
10T TPe6OBAHMIO KOIMIECTBEHHOTO OIICAHYS U B IIPSIMOM

¢ Mopenu pacrpefie/IeHHbIX CeTell OTHOCATCA K YNCITY HEPOCETEBBIX
Mojiernelt, pa3pabaTbiBaeMbIX B PAMKaX KOHHEKIMOHNU3MA.

CMBIC/IE MOJIE/TPOBaHS IIPOL[ECCOB TTepepaboTKy MHPOP-
MaIlJ Ha Pa3HbIX YPOBHAX.

[TpenbsBIeHNe ceTH HEKOTOPOTO CTMMYJIA HAeT JIC-
XOJIHBIII TTATTE€PH aKTUBALIMM 37IEMEHTOB, IIpMYeM pasHble
37IEMEHTBI aKTUBUPYIOTCA B pasHoii crenienn. [latTepn me-
HsETCA 3a CYeT IOMy4YeHN OfHMMM 37IeMEHTaMM aKTVBa-
LU OT OPYTUX CBA3aHHBIX C HUMY 3/IEMEHTOB JIO TeX Iop,
IIOKa He JOCTUIaeT ycToiumsocTu. Kakoii MMeHHO mart-
TepH YCTaHAB/IMBAETCA B OTBET HAa BXOJHOII CUTHAJI, 3aBU-
CUT OT Beca CBsI3ell MeX/y 97eMeHTaMI. TakuM o6pasom,
3HaHMe KOJMPYETCs B BeCax CBsi3ell U obecrednBaeT KO-
rOBpeMeHHYI0 maMATb cetu (McNamara 2005).

B Mopenax 3TOro THUIA IOHATUA IpPefCTAaBIEHBI
B (opMe pacIpefie/IeHHbIX NIATTEPHOB aKTUBALUU TaKUM
06pa3oM, YTO IAaTTEPHBI CXONHBIX IIOHATUI IepeKpbIBa-
1oTcsl. CeMaHTUYECKMII MIPAiIMUHT BO3HMKAET ITOCTOTIbKY,
IIOCKOJIbKY B ITPOLiecce OII03HAHMS 1{eJIEBOT0 00beKTa y4a-
CTBYIOT T€ )K€ M/IM HEKOTOPbIe 13 TeX 3/1IeMEHTOB IIaTTepPHa,
KOTOpbIe OKa3a/luCh NpeJBapUTeNbHO aKTVBYPOBAHHBIMU
B IIpoliecce ONO3HAHNA IIpaiiMa, B pe3y/IbTaTe 4ero OIo3-
HaHue 1emu yckopserca (Plaut, Booth, 2000).

IIpaiiMMHI, HOHMMaeMBbII KaK COCTOSIHME, MOX-
HO COOTHECTU C BBI3BaHHOII JIeJICTBMEM IIpaliMa IIpefiHa-
CTPOJIKOI, TO €CTh IOBbIIIEHNEM AKTVBALUM OTAE/IbHBIX
97IEMEHTOB CEMAaHTUYECKON WM DACIpPeleNIeHHON CeTH,
CTPYKTYypa KOTOpOJi IO-PasHOMY IIpefCTaBleHa B CYylle-
CTByIOLMX Mofensax. Dddexr mparimunra Habmomaercs
3a CYeT M3MEHEHMsI CKOPOCTM 0OpabOTKM LieJIeBOTO CTH-
My/la B pe3ylbTaTe IIpeBapUTEIbHON aKTMBALMM Yda-
CTBYIOIMX B €r0 OIO3HAHNUM 3/E€MEHTOB CeTu. B cumy
MACKMPOBKY IIPAlIMOB, UCIIOIb30BAHNUS OOJIBILIOTO YMCIA
Pa3HOOOPasHBIX CTUMY/IOB 1 HEOOXOLVIMOCTH HePeKITIye-
HIA MEXJY OTBETaMU Ha CTUMY/IbI PAa3HOTO TUIIA, TIPOJOI-
>KUTEIbHOCTDb [eJICTBYA BbI3BAHHOM MPaiMOM aKTUBALUN
HeBe/MKa I, 110 Pa3HBIM OlleHKaM, OTPaHIYMBAETCS BpeMe-
HeM OT JOJIeil CeKyHIBI Jo HecKonbkyx MuHYT (Chua et al.,
1996; Kokinov, 1990).

Pe3rome

Tpagunua mccmefoBaHNI HEOCO3HABAEMOTO CeMaHTH4e-
CKOTO IpaliIMUHIA CBSI3aHAa C MOJMENIAMU CEMaHTUYECKO
NaMATYU U Pa3BUTIEM NIPE/ICTAB/IEHNII O ee CTPYKType U 3a-
KoHaX (PpyHKIVMOHMpOoBaHMA. C OIHOI CTOPOHBI, OIIMCAHNe
U 00bsiCHeHUe MpaiMuHT-3((eKTOB 0Ka3amIoCh MPUBSA-
3aHHBIM K IIPEAIIOIaraeMOMY MOJETIbI0 CyOCTpaTy, OT/IN-
4aeTCsl KOHKPETHOCTBIO UM OTKPBITO /A SMIMPUYECKON
IIPOBEPKM, C JPYTOil CTOPOHBI, aKIIEHT Ha KOTHUTUBHON
COCTaBJIAIOLIEN ¥ OTpaHMYEHNE MCCIENOBAHMII PaMKaMy
7abopaToOpUM IMOCTABMUIO AAHHYIO 00IACTh MCCIETOBAHMIT
BHE KOHTEKCTa IIeJIOCTHOM IUIHOCTU C €€ MOTUBaIlMEN,
SMOIIVIOHA/IbHBIMU U BOJIEBBIMM IIPOLI€CCAMU Y MUHAMBULY -
aJIbHOJ MCTOPMEL, YyYET KOTOPOTO XapaKTePeH /I TEOPUN
O.H. V3uagse win teopumn pestensHocTi. ObpaigeHne
K BO3PaCTHBIM, KIMHUYECKNM, Ky/IbTYPHBIM, TO €CTb IPYII-
IOBBIM, Pa3lIN4UAM B MPOABJIEHUM IIPalIMUHIA HE ABJIA-
€TCs [IBIDKEHMEM B 3TOM HalpaBjeHUM. VIfmeu, MCXOmHO
3a/I0)KEHHbIE B TEOPUIO YCTAHOBKM, Hadaly MHTETPUPO-
BaTbCA B MOJXO/bI K M3YYEHNI0 HEOCO3HABAEMOI'O CEMaH-
TUYECKOTO MpaliMI/HTa OTHOCUTETbHO HEABHO.

[l Hac Ba>KHBI C/Iefyiolyie OCOOCHHOCTI HEOCO3Ha-
BA€MOI'0 CEMAaHTUYECKOTO IIpaliIMIHTIa:
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A. 4. KondmaH

YcTtaHoBKa 1 npaniMuHr

= IIpaiiM 11, COOTBETCTBEHHO, €T0 CBS3b C L|e/IEBBIM CTH-
MYJ/IOM OCTAIOTCSI BHE CO3HAHMS UCIIBITYEMOTO.

= O¢deKT npaitMyHra He MOXKET OBITh BBIABJIEH B OT-
ZenpHON Ipobe mim B Hebombinoil cepun npod (10-15,
Kak Ipy (QUKCAlUM YCTAHOBKM), YTO CBS3aHO C MCIOJb-
3yeMbIM MaTepyanoM. [ToMrmMo ob1iero f/is mpaiiMa I Iie-
JIEBOTO CTVMMY/Ia KaueCTBa, HAIpUMep IPUHAIEKXHOCTH
K OJJHOV CEMaHTI4eCKOIl KaTerOpmu, KaXK/blil 13 IIe/IeBbIX
CTMMY/IOB U IPaiiMOB 067mafaeT 6OMbIINM KOTMYECTBOM
CBOJICTB U CBsA3€ll PasHOI CU/IBL C JPYIUMMU 3/IeMEHTaMM
B CTPYKTYpe CeMaHTUYeCKOJl [IaMITH, JO HEKOTOPOIL CTe-
IIeH! YHVKAJIbHBIMU [/IsI KQK[JOTO MCIBITyeMoro. [ToaTomy
I/ BBIYMCIIEHNS BE/IMYMHBI IpaiiMUHT-9¢deKTa mpous-
BOJIUTCS YCpefHeHMe BpeMeH peakLuy WM IOACYeT KO-
JVMYecTBa OMIMOOK B OOBLIOM KOMMYECTBe Mpod — s
HEJTPa/bHOTO 1 3HAYAIIIETO YCIOBUA B OTAEIBHOCTI — 110
KaXX[JOMY MCIIBITYeMOMY U 3aTeM I10 BEIOOPKE B LIe/IOM.

CeMaHTHYECKME CEeTeBbIe MOJIENN CTPOSATCA AL OIN-
CaHMsA MPOL[eCCOB 00YUEeHNs], XPAaHEHNUS U UCIIOTb30BAHMS
uH(pOpMALNY B [OITOBPEMEHHOI MaMSITHU, UCCIefOBAHMS
peun u A3bIKa. HelipoceTn MOfeMpyIoT MpOIiecchl IIepepa-
60TKH NHPOPMALINHA 1, C OFHOI CTOPOHBI, CTPOSATCS U JO-
PabaTBIBAIOTCS TAKMM 00pa3soM, YTOOBI BO3MOXKHO TOUHEe
BOCIIPOM3BOJIUTD PE3yNbTaThl IOBEIEHYECKUX UCCTIEI0BaA-
HII CEMaHTUYECKOTO MPAIMIHTA, C APYTOJi CTOPOHBI, OHM
HO3BOJIAIOT IIPEeCKa3bIBATh HOBbIE OCOOEHHOCTU IPOSIB-
JIeHV S IPalIMMHT-3(PEKTOB U IPOBEPATH 3TU IpefcKasa-
HUSA B pea/IbHBIX TIOBEJIeHYeCKIX 9KCIIepIMEHTaX.

I11. IIpaitMuHT ¥ yCTaHOBKA

YcTaHOBKa, IOHMMaeMas KaK YHMBEPCaIbHBIN OODBACHU-
TeJIbHBII IPYHINII B IICUXOJIOTYM, He COIIOCTAaBMMA C IIpaii-
MIHTOM, IIOCKOJIbKY HY B OT€YECTBEHHOI, HU B 3apy6e>1<H0171
TpafuLVM TOHATME «IIpaliMUMHI» He MCIONb3yeTca Jyid
00BsICHEHNS B OOII[ETEOPETNYECKOM IIaHe, a TOTIbKO IS
0003HaYeHNUsI OIIPeIeJIeHHOTO K1acca (PeHOMEHOB B KOH-
KPeTHO-TICUXO/IOTMYeCKUX MccnefoBanyAX. CripaBen-
BOCTM pafiyf CTOUT OTMETUTb, YTO MEXaHM3M aKTMBaLNU
eIVHUL] CEMAHTUYECKOI MaMATH KakK (aKTop, BAVSIOLINIT
Ha pasBOpavMBaroInecs: Ha (OHe 9TOI aKTUBALMY TIO3HA-
BaTe/IbHBIE IIPOLIeCCHI U ake ITOBefieHIe YeIoBeKa (eC/Iy ro-
BOPUTB 00 aKTVBALIUM CLIEHAPYEB U IIOBEIEHIECKIX CXEM),
BIIOJIHE IIpeTeH/IyeT Ha YHMBepCalTbHOCTh. OHAKO 9Ta Mpes
B SIBHOJI (pOpMe He 3as1B/IAETCS MCCTIEHOBATEeISIMY IIPAiiMUH-
ra U He Jie/laeT CaM HPaiiMUHT YHUBEPCATIbHBIM 00BsIHEHN-
TeTbHBIM MeXaHN3MoM. OIIaCHOCTD BbIfIe/IeHNs eIMHOTO [1A
BCeX IICUXIYIECKIX IIPOLIECCOB I SIB/IEHNIT OO bSICHUTETIBHOTO
npuHIMIa 6bU1a okasaHa B pabote JI. C. Berrorckoro 1927
roga «VIcropm4eckuii CMbIC/ IICUXOTOTMYECKOTO KPU3¥Ca»
(o BrrroTckmit, 2005), orpaHyYeHN IOHVMAHNSA YCTaHOB-
KI B KaueCTBe TaKOTO IPMHIVIIA ObUIM BCECTOPOHHE pac-
cmotpensl A.T. AcmonossiM (AcMornos, 2002). Kpome Toro,
€C/, OCTaBasACh B paMKax Teopuu ycranoBku . H. V3napse,
MOIBITATHCS HAITU U OTMCATh MEXaHM3Mbl BOSHMKHOBEHNA
¥ (QYHKIMOHMPOBAHUS YCTAHOBOK KaK COCTOSIHUIT, MX TaK-
JKe IMPUAETCS ONNChIBAaTb B TEPMUHAX YCTAHOBKM, TO €CTb
JCIIO/Ib30BATh IOHATIE YCTAHOBKIY LS 00bsICHEHMsT (peHO-
MeHOB ycTaHOBKIL. [ToaToMy 6yeM MCIIOIb30BaTh IS CPaB-
HEHIs MHBIE IPeJCTaB/IeHIst 00 YCTaHOBKe.

IIpy paclmmMpeHHOM IIOHMMAaHMM YCTAaHOBKM KakK
BIIMAHUA TPENIIECTBYIOIETO OIbITA Ha IICUXMYECKYIO
COCTaB/IAOIIYI0 aKTYa/lbHOM JIeATEIbHOCTY 4YeN0BeKa,
K K1accy 3¢ ¢eKTOB yCTAaHOBKYM, HECOMHEHHO, MOXXHO
oTHeCTH U mpaiiMmuHr-sddexrsr. Takoe MOHMMaHME ITO-
3BOJIsIET OOBSICHUTD BCE MHOr0OOpasie IOCTYIIKOB 1 Lie-
7iell JelloBeKa 4Yepe3 [IeMICTBME YCTaHOBOK, aJleéKBaTHBIX
HQIMYHOM CUTyalMM ¥ IMOTPeOHOCTSM JTUIHOCTH, MIPHU-
4eM CaMy OTPeOHOCTY TaK)Ke BBIBOAVIMBI 3 YCTAHOBOK.
OmnucaHHbIl CII0CO6 CBsA3aTh IPAfMUHT ¥ YCTaHOB-
Ky MCIIO/Ib30BaH IpU ONpefeNeHny IpaiMuHra B bonb-
HIOM TICMXOJIOTMYECKOM c/ioBape. B yacTHOCTHM, UMTaeM:
«IIpaliMMHT — NIpoIecC aKTUBALMY U aKTya/IN3aluu yoKe
CYILIECTBOBABILIEN YCTAaHOBKM, KOTOpasg MOXXET IIPUBECTU
K VICKa)K€HHOJ MHTEPIpeTalNy BOCIPUHIMAEMO CUTY-
auu» (BIIC, 2003).

YcraHoBKa n l'[paﬁMI/IHI‘ KaK COCTOAHME

[Tpu popmambHOM COMOCTABIEHNI MOYKHO BBIJICINTD Clle-
ZyIoIIe TapaMeTphl CXOfCTBA IPaIMIHTIa ¥ YCTaHOBKIA

Bo-nepBbIX, COCTOAHME YCTAaHOBKY, KaK U IPaiiMUH-
ra, HaIIPAMYIO 4eJI0OBEKOM He 0co3HaeTcs. B cmydae, korga
Ye/I0BEK 3HAET O HAIMYMUM T060r0 13 9TuX 3¢ dHeKToB, OH
He MOXXeT IIPOM3BOJIBHO €TO CHATD,  MOXKET TO/IbKO Y4eCThb
ero Ha/jlm4ue IPY BBIITOJTHEHUM HEeKOTOPOI BeATeNbHOCTU
U IIOCTapaThbCs KOMIIEHCHPOBATh, IPMYEeM KOMIICHCAIA
He MOXXeT OBITb copa3MepHa cwie 3¢ ¢eKTa, IOCKOIbKY
BBIPYKEHHOCTb YCTAHOBKY W/IM IIPAIMMHTA He IOfIaeTCA
CO3HaTeIbHOM OIleHKeE.

Bo-BTOpBIX, 06a (peHOMEHA IPOSBIAIOTCA BO BCEX
cdepax ICUXNIECKOTO — B IIO3HAHUY, SMOLVIOHATBHBIX
¥ MOTMBAIIOHHO-BOJICBBIX IIPOLleCcCaX, Ha JIMYHOCTHOM
ypOBHe (caMOOILIeHKa) U B COLMAIbHOM IUTaHe — V1 JeMOH-
cTpupyoT 3¢ (PeKThI MmepeHoca, HapUMep U3 OFHOI CeH-
COPHOJ MOJATIbBHOCTH B IPYTYIO.

B-Tperbux, 1 ycTaHOBKa (pUKCHMpOBaHHALA), M Ipali-
MUHT «KIYT MIOAXOJAIIET0 MOMEHTa» LA Pealn3alii, TO
€CTb B OIPefie/IeHHBIX YCITOBIUSAX MOTYT IPOSIBUTHCS B Op-
Me COOTBETCTBYIOIINX 3¢ deKToB.

Obpamrasch K 6a30BbIM KaTeropysiM TEOPUU YCTa-
HOBKM — IIOTPeOHOCTM M CUTyallUM, — MO>XHO HalTu
Cllefyolilee pasyydne YCTaHOBKM (Ipex/e Bcero, puKCcu-
POBaHHOI) ¥ TPa/IMIHTa: B KOHKPETHOM CUTYaIu y Cy6b-
eKTa aKTya/[U3UPYeTCsi Ta U3 PUKCUPOBAHHBIX YCTAHOBOK
(ctoco60B mericTBIUS), KOTOpas B HANMIYYILIeEl Mepe OTBe-
YaeT ero MOTPeOHOCTSIM, TO eCTh COOTBETCTBYIOIYIO yYCTa-
HOBKY aKTVBVPYET «BCTpeYa» IOTPEGHOCTU ¥ CUTYALVN.
B T0 e BpeMsa IpaiiMMHT pacCMAaTPUBAETCA KaK JeiiCTBIE
HQIMYHOI aKTMBALMM Ha OTHeE/NIbHbBIE aCIeKTHI AeATeNlbHO-
CTM cyO'beKTa, KOTOpble OKa3alnch KakuM-mi6o obpasom
CBAA3aHHBIMU C NPAJIMOM, TO €CTb IIPAVIMMHT OKa3bIBAETCA
IpOSIB/ICHNEM [TOJTHOCTBIO CUTYaTHBHBIM.

Takum o06pasoM, OFHMM U3 K/IIOYEBBIX PasIMdnil
B IOHVMAaHMM YCTAaHOBKM ¥ IIpalIMMHTA SBJIAETCA UX OT-
HOIIIEHIE K CYObeKTy [iesITeIbHOCTH, B KOTOPOIL OHM IIPO-
ABNAIOTCA. Tak, IMpalIMMHT pacCMaTpUBAeTCA KaK OJVH
U3 (PeHOMEHOB VMIUIMIIUTHON IaMsITH, (QyHKILVMOHUPO-
BaHMe KOTOPOI BBIIJIANUT OTHOCUTENIbHO He3aBUCUMbBIM
OT CBOEro HOCUTE/ST — 4eloBeKa. BbiHeceHMe 3a CKOOKM
I[eJIOCTHOTO CYyOBEKTa C YI€TOM OCOOEHHOCTENl ero OTHO-
IIEHVIsI K MUPY U [eTeNIbHOCTY B HEM [JO/ITO€ BpeMst 6BLI0
XapaKTepHO /I KOTHUTVBHO HAayKIL.
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Ecnmm paccmaTpmBaTh yCTAaHOBKY KaK COCTOSIHME aK-
TUBHOM TOTOBHOCTM, a IpalIMMHI — KaK IacCUBHYIO
FOTOBHOCTb, MOXXHO [0O0aBUTb, YTO MMEHHO B aKTUB-
HOCTM COCTOAHMSA TOTOBHOCTM TIPOABIAETCA JIMIHOCT-
Hasg OTHECEHHOCTb YCTaHOBKM, Ha KOTODOJM HacTamBaj
VsHagse m KoTopas IOJIpasyMeBAaeTCA B BBIJETEHHBIX
ACMOTIOBBIM CMBIC/IOBOM U L[€JIEBOM BMAAX YCTAHOBKH,
TNEMOHCTPUPYIOLINX CBA3b YCTAHOBKM CO BCEW MOTMBAIM-
OHHO-1TOTpe6HOCTHOII cepoir. [TpailMIHT e OCcTaeTcst Ha
TOMYHOCTHOM YPOBHE, paboTaeT IOMIMO TMIHOCTHL.

B TepMuHax KOTHUTMBHOM IICMXOJIOTMM MOYKHO,
IPEJIIONOXUTENLHO, FOBOPUTD O TOM, YTO YCTAaHOBKA IIPO-
ABJIAETCA Ha ICUXO(PU3NOIOIMYeCKOM YPOBHE KaK UCTOY-
HUMK HUCXO[AIIUX BIAMSHUI Ha IIPOLECCH IepepaboTKu
uH(pOpPMALNY U OPTAHUSALVI [esTebHOCTI. B 9TOM KOH-
TEKCTe BaXKHBIM ABJIAETCA IpeiokeHHoe Hapyupamsuim
OT/IMYME HENICTBUI YCTAHOBKM OT BIMAHUI «aKTya/ll3U-
POBaHHBIX I1O]] HETIOCPEACTBEHHBIM BO3JE/ICTBMEM CUTYa-
LMY TepIeNTUBHBIX 1 MHTE/UIEKTYaIbHbIX CXeM, KOTOpble
YYacTBYIOT B OPTaHM3aLMM 4YeIOBEYECKOM aKTMBHOCTU
KaK He3aBJCUMbIe OT YCTaHOBKM ¢akTopbl» (Hagmpamsn-
mm, 1978, c. 117). VIHbIMU clToBaMM, yCTaHOBKA HECBOAMMA
K CYLECTBYIOIIVM MepIeNTHBHBIM 1 MHTE/IEKTya/IbHbIM
cxeMaM ¥ 3¢QeKTaM, BbI3SBAHHBIM aKTyalusaluell 3Tux
CXeM, 3a KOTOPOJ MO>XHO YBUJETb IIPaliIMMHI KaK COCTO-
suue. TakuM 06pasoM, MOXKHO YTBEpP)XAATb, YTO yXKe BHY-
TPM ILIKOMBI Y3Haf3e OBUIO 3a/0)KEHO OCHOBAaHUE JIs
pasin4eHns NMpayiMMUHTA U YCTAHOBKIL.

OrtHoleHNe IpaliMIHTA ¥ MOTHUBALUK TpebyeT OT-
TEebHOTO PACCMOTPEHMA B CBETE MCCIENOBAaHUI BIIMA-
HIA HEOCO3HABAEMOTO CEMAaHTUYECKOTO ITpaliMMHIa Ha
MOTMBALMIO, HAIIpPYMeP IIPY BBIITOTHEHUY HOBOJI JBUTa-
TEJIbHOM aKTMBHOCTM, KaK 9TO MOKA3aayu B CBOeil pabore
Paiimen ¢ komreramu (Radel et al., 2009). B nepBoit, «ircn-
XOJIOTMYECKOI», 9aCTU NCCNIEJOBAHNA VCIIBITyeMbI€ OTDK-
HBI GBI KaK MOXXHO OBICTpee OIpefeNaTh, ABIATCA I
IBa IpebsBIEHHBIX M300paXKeHNs OFUHAKOBBIMM WV
pasHBIMM, IpUYeM IPefbsBIEHNI0 KaXIOTO M300paxe-
HIUA TPENIIECTBOBANO IpeNbsAB/IEHNE CIOB-TIPAJiIMOB Ha
HOAIIOPOrOBOM YPOBHe BocrpusaTust. IpaitmMbl 6bu1n Tpex
THUIIOB, CBOETO I/IA KKJOI M3 TpeX IPYIII UCIIbITyeMbIX:
C7I0Ba, CBSI3aHHbIE C BHYTPeHHell MOTMBanyel (Hanpumep,
«©KelaHue», «CBoOOma», «BBIOOp»), BHEIIHEN MOTHBALM-
eil (HampyMep, «IPUHYKAEHME», «TOII», «IONIMHEHUE»),
mmbo cydariHble GecCMBICTIeHHble HAOOpbI OYKB (KOH-
TpO/bHOE ycrmoBue). Bo BTOpOIL, sIKOOBI He CBS3aHHOI
C MepBOIl U MOCBSIIEHHO (HUSMOIOTUN JACTU VCCIIERO-
BaHM MCOIBITYeMble NIPUCTYIMIN K OCBOEHUIO KMCTEBOTO
TpeHaxxepa Powerball. Vicmeityemsle, mpaiiMupoBaHHBIe
Ha BHYTPEHHIOI MOTHUBAINIO, IPOJEMOHCTPUPOBAIN 60-
jlee BBICOKIVE Pe3y/IbTAThl, MIPWIOXKWIN OONbIe YCUINUIT
K OCBOEHMIO HaBbIKa, OMbIIE MPAKTUKOBAINCDH KaK B IIe-
PMOJ TPEHMPOBKU, TaK U B IIEPUOJ «CBOOOZHOTO BHIGO-
pa 3aHATHS», OTYUTHIBAIICH O GO/ee BBHICOKOM YpPOBHe
YLOB/IETBOPEHHOCTY  JIEATENIbHOCTBIO ¥ YIOBONLCTBUA
OT mpoljecca, a TaKXe IOKasaanu Oojee BBICOKMIT YpO-
BeHb BHYTPEHHell MOTMBAaLMM, 4eM MCIBITyeMble, Ipaii-
MIUpPOBaHHblE Ha BHEIIHIO MOTMBAaLuIio. VcrbITyemble
13 KOHTPOJIBbHOM TPYIIIBI 3aHANM IPOMEXYTOYHOE II0JIO-
JKeHJe 10 BCEM IIOKa3aTeNAM.

Takum o00pasoM, IPaiMMHT IPOSBIAETCS He Kak
IPOMEXYTOYHOE 3BEHO MEX/y MOTMBOM (IIOTPeOHOCTHIO)

U CUTyalluieil ee YHOBIETBOPeHN)s, a KaK VICTOYHMK B/INA-
HMsI Ha OOIYI0 MOTHMBAIIMOHHYIO HAIIPAaB/IEHHOCTb, 4 €T0
3¢ deKT ImpoAB/IAeTCA B CUTyallUy, HUKAK He CBA3aHHON
C KOHTEKCTOM, B KOTOPOM IPOMCXOJWIO IpeNbsIBIeHIe
IpaliMOB.

YcraHoBKa M mpaiiMuHI: Ipoueaypa u s¢pdexr

[Tpaitmuur-a¢pdext mo GopManbHBIM XapaKTepPUCTUKAM
IIOXOX Ha YCTaHOBKY: IIPOVICXOAMUT M3MEHEHMe CKOPOCTU
VIV TOYHOCTY BBIIIOJTHEHVSI HEKOTOPOII 3a/ja4ul B pe3yiib-
TaTe IMOTy4eHUs] 0COOOrO OIBITA [0 HEMOCPE[CTBEHHO-
TO BBIIOJIHEHUA 3TOi AeATenbHOCTH. OHAKO IpoLenypa
HOTy4eHNsI TaKOTO OIIbITA MCIBITYeMBIM B KJIACCUYECKNX
MCCIefOBAHNSX (PUKCHPOBAHHON YCTAHOBKU M CEMaHTH-
YecKOro IpajiMMHIA IPUHIMINAABHO OoTmmdaercd. Tak,
00beKT, Ube CBOJICTBO MIN OTHOIIEHIE K APYTOMY O0OBeK-
Ty PUKCUPYETCSI B YCTAHOBKE, B IePUOf, (PUKCALIUI BCeT-
Ia IIpefiCTaBJIeH B CO3HAHUM MCIIBITYeMOT0, BK/IIOYEH B €T0
HeATeNbHOCTh. B cuTyanmu >ke HEOCO3HABaeMOIO CeMaH-
TUYECKOTO NPAiMMHIA HE TONbKO CBA3b MpaiiMa C IIeJIbIO0,
HO 1 CaM TIPAiiM SIB/ISIETCS CKPBITBIM OT CYOBEKTA, YTO UC-
K/II0YaeT BO3MOXHOCTb CYObEeKTHOTO B3aMMOJEIICTBUSA
C HJM UCIIBITYeMOTO.

B xmaccmyeckoil mponenype (pukcanyy yCTaHOBKM
BO3/IEJICTBUIO IIO[IBEPIKEHO LIEHTPa/JbHOE /I pellaeMoit
MICIIBITYeMbIM 3aja4yl OTHOLIEHME (3aKpeIIAeTCs Iepexi-
BaHIe PA3INUINIT MEXIY FBYMS 0O BEKTaMIL [I0 HEKOTOPOMY
IpU3HAKY, KOTOpOe COXPaHAETCSA B TeUeHUe HEKOTOPOTo
BpeMEHH U B/IUACT Ha TOYHOCTb OTBETa IIPYM CPaBHEHWM
OJIMHAKOBBIX 0OBEKTOB [0 TOMY K€ IIPU3HAKY «OO/IbIIen—
«MeHbIIIe»), a B SKCIEePUMEHTA/IbHOI IapajgyurMe IIpail-
MuHTa 9¢@eKT JocTUTaeTCsA Yepe3 aKTyalM3alUI0 CBA3M
paiiMa I IIe/IeBOr0 CTUMYJ/Ia, KOTOPasi MOXeT OBITh Uppe-
JIeBaHTHA pellaeMoli B OTHOIIEHUN Lie/nt 3afade (obparie-
HIe K CEeMaHTIYeCKOMY OKPY)XEHUI0 HEKOTOPOTO ITOHATIA
M3MeHsIeT CKOPOCTb WV TOUYHOCTD pelleHNst pasHoobpas-
HBIX 3afjad — HAa3bIBaHMsA, JIEKCUYECKOIO peIleHNs, ce-
MaHTMYECKON KaTeropyusauuy win apyrux). Vcxmodenne
MO>KHO Haiitu B uccnepgosanuu B.B. I'puronassr (1978),
B KOTOPOM B YCTAaHOBOYHBIX IIPOGAX MCIIBITYEMBbIil OTydast
IO KTACCIYECKOII CXeMe [i/Isl CPaBHeHNs LIapsl, c1abo pas-
JIMYAIOLIECs 10 06BbeMy, HO CPaBHMBAJI UX IO MaTepUay,
U3 KOTOPOTO OHU OBUINM CHeTaHbl. B KOHTPONBHOM OIIBITE
MHCTPYKIUsI MEHSIACh, U OT WCIBITYeMOTO TPebGoBaIoCh
CpaBHUTb IIapsl o o6bemy. HecMoTpst Ha TO, 4TO B yCTa-
HOBOYHBIX OIIBITaX OTCYTCTBOBA/IO YKa3aHMe Ha pas/dye
IIapoB 10 06beMy, B KOHTPOJIbHOM OIIbITe HAbII0faIach
WUTIO3UsI KOHTPACTa. ABTOP MBAIIHO OOXOAUT BO3MOXHYIO
KPUTHKY 00 MCTOYHUKE YCTAHOBKM B C/Ty4ae, KOTZA y MCIIbI-
TYeMOTO OTCYTCTBYeT HOTPeOHOCTb B CPABHEHUM 0ObEKTOB
10 06'beMy BIUIOTb 4O KPUTUIECKOTO OIIbITa, — OH CaM 3a-
maer cebe 9TOT BOIPOC M HAXOHUT, YTO «IIO-BUAVIMOMY,
CyOBEeKT B KaXK[bIII KOHKPETHBIII MOMEHT 00/mafaer Io-
TpeGHOCTBIO Pa30OpaTbCst B CUTYALMU ¥ OLIEHUTD ee 6e3
yJacTVsA CO3HaHMA Ha YPOBHE YCTAaHOBKM» (TaM e, . 128).

Hlanee paccMoTpuM OOLIyI0 MIPOLEAYPY MOTYYeHNs
HEOCO3HaBaeMOTO CEMAaHTMYECKOrO IIpaliMUHIA C TOYKU
3peHus NpefCTaB/IeHNI O BUJaX YCTAHOBKIL

Ha makpoypoBHe OOHApy>XMBAIOTCSI YCTQHOBKH, Xa-
PpaKTepHBIe /I CUTyaluy TI000To sKCIepuMeHTa. Vimerorcs
B BUJIy CMBIC/IOBas1 yCTAHOBKA MCIIBITYeMOTO 110 OTHOIICHUIO
K CUTyaLluV SKCIIEPUMEHTA U 3a/IaHUIO B L[eJIOM, CBA3aHHAA
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C MOTMBAIMIOHHBIM YPOBHEM pery/IALMN [eATelIbHOCTH,
U IiefneBas YCTAaHOBKA, CBSA3aHHAA C NPUHATMEM MHCTPYK-
LMY, 3 MMEHHO YCTAaHOBKA Ha BBINIO/IHEHME 33a[jaHMusA, ro-
TOBHOCTb BOCIIPMHATD CTUMYJIALIMIO OIPefie/IeHHOTO TUIIA,
IPOAHAIM3NPOBATh €e B COOTBETCTBUM C TPeOYyeMbIM KpHU-
TepueM I JaTh OTBET. TaKoro poja yCTaHOBKY HEOOXORMMBI
IIsL YCIIEIIHOTO BBIIIOJIHEHYsI JIF0OOTO 3a/jaHust ¥ OTpaXka-
I0T €ro NMIOHMMaHMe U IpUHATHE UcbITyeMbIM. Ha fanHOoM
YPOBHE HEBO3MOXXHO BBIABUTDH CIELM(UKY VMEHHO Heo-
CO3HaBaeMOTO CEMAHTMYECKOTO IIPAIMMHTA.

Kaxxpioe u3 yKasaHHBIX [eiiCTBMIT B OTHEIbHOCTHU
TOJDKHO OCYLIEeCTBJIATbCA TOf, BAMAHNEM COOTBETCTBYIO-
IMIMX OIepalyOHATbHBIX YCTAHOBOK: KyJa CMOTPETb, YTO
TenaTh CO CTMMY/IaMy, KaK JaBaTb OTBET B JAHHBIX YC/IO-
BISIX. DTH YCTAHOBKM He CIIe(UIHBI B OTHOLIEHNY IIPO6
C HENTPaJbHBIMU ¥ 3HAYALVMM IIpaliMaMM, a JEeCTBYIOT
Ha BCeM IIPOTs>KEHMN BBIIONMHEHNSA 3amaHus, Oymydu 3a-
¢uxcupoBaHsl B HepBHIX mpobax cepunm (Ajst 9TOI Lien
B Hayajie 9KCIIepMMEHTa IIPOBOAUTCA TPEHVPOBOYHASA Ce-
pus). Tax, UCIIBITYeMBI «TOTOB» K BOCHPUATHIO QUKCAIIY-
OHHOII TOYKM, MAaCOK M 1LIeJIeBOTO CI0Ba U IOCTeRyIoIeMy
HQXXATMIO Ha KHOIIKY OTBETA, YTO HMKAK He IPUOIIKaeT
Hac K NOHMMAHUIO NIPUYMH YCKOPEHUA WM 3aMefiIeHNs
OTBeTa B IPo6Hax pasHOro TUIA.

OpHako JeTanbHOE PacCMOTPEeHME 3TOTO COCTOSTHNA
FOTOBHOCTM IIO3BOJISET BBIIBUTH Oojiee crierjududeckue
yCTaHOBKM. B ka)xgoit mpobe y ncmprryeMoro popMupyor-
Cs1 YCTAaHOBKM B OTHOLICHUY CTUMY/IOB CIEAYIOLIel IPOOBI
(ycTaHOBKa B OTHOLIEHNM TUIA IIe/IeBOTO CTUMYJIA U MO-
TOpHasA YCTaHOBKA Ha OTBET), KOTOpbIe MOTYT 3adpuKCcy-
POBaTbCsA B CIydae IpelbABIeHN: IOCTEN0BaTeTbHOCTA
IIe/IeBbIX CTUMY/IOB, TPeOYIOMUX OfMHAKOBOTO OTBETA.
B aToMm ciyuae yeM 60sIblile TAKMX CTUMYIIOB, TEM CU/IbHEE
yCTaHOBKa Ha BOCIIPUATHE CTUMMY/Ia TOTO )K€ TUIIA B CIle-
AyrolLeit Ipobe, YTO CKasbIBAETCS Ha CKOPOCTI OTBeTa. To
JKe KacaeTcs CIydaeB, KOTia IOCTefOBATEeNbHOCTb HMPO6
He sIBJISI€TCSI CIy9alfHON U MOXKET ObITh BBLIB/IEHA 3aKOHO-
MEPHOCTb CMEHBI CTUMYJ/IOB, TPEOYIOIINX Pa3HOTO OTBETA.
OpHaKo 10 OTHOMIECHMIO K IpaliMMHT-9¢(deKTaM ZaHHbIe
YCTaHOBKM BBICTYIAIOT B PONIU ITOMeEX.

OmnncaHHas cucTeMa YCTaHOBOK CBS3aHa, IIPeXe
BCETO0, C aKTya/IbHOM CTPYKTYPOJ [€ATEIbHOCTH, KOTOpas
OCYILECTB/IAAETCS MICIBITYeMbIM KaK IIe/IbIM, KaK JIMYHO-
CTbI0O — 3TO OH MHTEPIIPETUPYET U BHINONHAET 3a/jaHME,
3TO €r0 OXMIAHUA U IPeNBOCXMIIEHNA, I/IAHMPOBAHNE
OTBETa I IIepeXXMBaHMA 10 TIOBOJY TOYHOTO VIJIY HETOUHO-
rO BBIIOJIHEHNUS 3afIaHMs OIpee/IeHHbIM 00pasoM Ipen-
CTaB/IeHbl B CO3HAHMN. T0 ecTb POPMUPOBAHNUE CUCTEMBI
YCTaHOBOK KaK CBSA3YIOIETO 3B€HA MEXHAY aKTyalbHBIMU
HOTPeOHOCTAMY ¥ CUTyalyell, HeCMOTpsA Ha HeJOCTYII-
HOCTb 3TUX YCTAHOBOK CO3HAHMIO MCIIBITyeMOTO, IIPOMC-
XOAUT Yepes3 IMPU3MY CO3HATENbHOTO OIbITA JTMYHOCTH.
ITpaiimbl, He JOCTYIIHbIE CO3HATETbHOMY BOCIIPUATHIO UC-
IBITYEMOTO, He SIB/ISIIOTCS YacTbi0 CYOBEKTUBHOTO Ipen-
CTaB/IEHMA 9KCIEPUMEHTAIbHON cuTyarun. Moxker mm ux
ZeificTBME BCE XKe OBITh O0'BACHEHO YCTAHOBKaMM?

Ha aspike mccnemoBanmii HEOCO3HABAEMOIO CEMAH-
TUYECKOTO IMPANIMIHIA 3TOT BOIIPOC CTABUTCSA CIEAYIOLIM
obpasoM: BosHMKaeT M Habmogaemsil a¢pdekt B pe-
3y/nbTaTe 00pabOTKM MpaiiMOB Ha CEMAHTUYECKOM YPOB-
He (TO ecTb BIMAHMUe IIpaliMa 3aK/II0YaeTCA B YCKOPeHMU
CeMaHTI4YeCKolt 06pabOTKN 1[eJIeBOTO CI0BA, COOCTBEHHO

semantic priming) wm >ke UCITBITyeMBbIll TPEHUPYETCA OT-
BedyaTh OIpefie/IeHHBIM 00pa3soM Ha CTUMYJIbI OIpefie/IeH-
HOTo Tuma, ¥ 9¢@deKT MMeeT YUCTO MOTOPHYIO IIPUPOLY
(mpaiiMMHT OTBeTa, response priming — IOHATHe, Hau-
6onee 6/M3K0e K IIpeCTaBIeHNI0 00 yCTaHOBKax)? Mox-
HO HaliT! VICCTIefIOBAaHM, CBULETE/NIbCTBYIOMINE B IIO/Ib3Y
CyILIeCTBOBaHMA KaK OIHOTO, TaK M J[PYroro MeXaHU3-
Ma: B CUTyalluy, KOrfa Habop CTUMY/IOB HEBEIMK 1 OFHI
U Te >Ke CTVMMYJIBl HeOOHOKPATHO IPOXOAAT KaTeropusa-
L[VI0, @ TaKKe MCIIONb3YIOTCA B KadeCTBe MAaCKUPYeMBIX
npaiiMoB (TO eCTb B XOZe dKCIlepuMeHTa (aKTU4ecKn oT-
pabaTeiBalOCs IMapbl CTUMYI-PEaKUMs), PesyIbTaThl IO-
BOPST O HaIMYMM HpaliMMHTa OTBeTa (CM. OOCy>XfeHue
B Naccache, Dehaene, 2001). OpHako npaitMuHT-3¢dexT
TaK)Ke OOHAPYXXMBAETCS IPY WUCIONB30BAHMU OOJIBIIO-
ro Habopa CTUMYJ/IOB, OFHI U3 KOTOPBIX BBICTYIIAIOT TOJIb-
KO B BUJie LieJIeN, a pyTrue — TONbKO B BUJE IIPaiiMOB,
M B 9TOM CMBICTIE SIBJISIIOTCSI «HOBBIMI» (BO BCSIKOM CIIy-
Yae, 3TU CTYMYJIbI He VCIIONIb3YIOTCA B KadecTBe LieJIell 10
TOT0, KaK IIOCTY)XaT IIpaliMaMi B IPeAIIecTBYIOMNX IIPO-
6ax) (Kiesel et al., 2007; Van den Bussche et al., 2009). O6-
paboTKa MpaiMOB BIUIOTh [O CEMAaHTUYECKOIO YPOBHS
HOATBEP)XAAETCS B TOM YUCTIE 3/IEKTPODUINOIOTNIeCKN-
mu ganueivn (Kiefer et al., 2015). Peanusarus ycTaHOBKK
He TpefyeT aHa/IM3a 3HAUEHUI! IPAIMOB, YTO MCKIIOYAET
BO3MOXXHOCTb 00'bsicHeHNs 3(p(heKTa HEOCO3HABAEMOTO Ce-
MaHTHUYECKOTO ITPaiiMIHTA JelICTBIEM OIepalIOHaTbHBIX
MOTOPHBIX YCTaHOBOK.

SddexTsl PuKkcanyMy YCTAHOBKU B HpOLeAype He-
OCO3HaBaeMOIO CEMAaHTMYECKOrO IpaliIMMHTa CIIeLH-
QIbHO M3YYaIUChb B CepUM SKCIepuMeHTOB P. A6pamca
u A. TpunBampga (Abrams, Greenwald, 2000; Abrams
et al., 2002). IIpumevaTenbHO, YTO HU OJJHO 13 BO3MOX-
HBIX AHIJIOSI3BIYHBIX 00O3HAUEHUIT YCTAaHOBKM IIPU STOM
He ymomuHaercs. OImMpasAch Ha JaHHbIE JUTEPATYPHI
M CBOMX WCCIEOBaHUIT, aBTOPBI 3aMeYaloT, 4TO 3¢ deKT
HEOCO3HABaeMOTO CEMAaHTWYEeCKOrO IIpajiMMHIA OKa3bl-
BaeTcsl ropasfgo Oosblile IO BelMMYMHE U JIerde BOCIPO-
U3BOIOMTCA B TOM CIIydae, €C/IM MCIIBITYeMble IIPOXOMAT
HpelBapUTEIbHYIO CEPUIO P00, B X0fie KOTOPOI OCO3HAH-
HO peIIaloT 3afadyy KaTeropusallyl OTHOCKUTEIBbHO CTH-
MYJIOB, KOTOpBIe BBICTYIIAT B Ka4eCTBe HEOCO3HABAEMBIX
IpaliMOB B OCHOBHOJ 9KCIIEpPMMEHTa/NbHON cepun. B pa-
6ore 2000 roga aBTOPbHI UCIIONB30BAIN IIPUEM, KOTOPBIIL
3aKII09aeTcA B TOM, YTO B KayecTBe IPalIMOB MCIIOIb3Y-
I0TCA C7I0BA M IICEBIOCIOBA (TpaMMAaTIYeCKI JOIYCTUMBIE,
HO JIMIIeHHbIe CMBIC/IA HAOOPEI OYKB), 0Opa3soBaHHbIE U3
YacTell CIO0B-Iiefell, B OTHOUIEHN) KOTOPBIX Iepesi 9TUM
HEOJHOKPAaTHO pellajach 3afada CeMaHTNYecKoll Kare-
rOpM3alyy IO OCHOBAHUIO «IIPUATHOE»-«HEIPUITHOE».
OMouMOHANTbHAs Ba/IEHTHOCTD CIOB-IIPAiMOB Ob1a BCer-
Ja IpPOTUBOIIOJIOKHA BaJIlEHTHOCTM CJIOB-IOHOPOB (Ha-
npumep, “tumor’/«omyxonp» = “tulip”/«TrombIaH» +
“humor”/«tomop»). Takum 06pasom, U3 IUIOTE3BI O Ce-
MaHTMYECKOM MeXaHM3Me INpaiiMMHT-3¢deKTa B TaHHOM
CIy4ae CIefi0BaJIo, YTO IpaiiM tumor 6ymeT yBelIudnBaTh
BpeMsA peaKLU! Ha CJIOBa MOJIOXKNUTETbHOI SMOLVIOHATIb-
HOJl BaJICHTHOCTY, a U3 IMIIOTE3bI O PO IIPefBapUTeNb-
HOJ KaTeropmsauuy (yCTAaHOBKM) — 4YTO YMEHBINATh.
B pesynbrare s BCeX THUIIOB IIPaliMOB ObLIO IOTyde-
HO YCKOpeHMe KaTeropyusaluy Leln IocIe IpenbsBie-
HMsI TIpaiiMa, 06PasoBaHHOTO U3 «CIIOB-JOHOPOB» TOIL XKe
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SMOLMOHA/IbHO BAJIEHTHOCTHM, YTO ¥ IIe/b, M 3aMefjIe-
HIe KaTeropysalyu Liefn Iocye IpefbABIeHNs IpaiiMa,
06pa3oBaHHOrO U3 CIOB Apyroil BajaeHTHOCTH. OfHAKO
B pabore 2002 roga Ta e TPyIIa aBTOPOB [IOKA3a/a, YTO
obHapy>KeHHbIIT 3 deKT ckopee CBsI3aH C HEOCO3HaBae-
MOJI KaTeropusanyei IpaimMoB, a He ¢ YUCTO MOTOPHBIMU
accoumanuAaMu’.

ITofo6Hast COBOKYIIHOCTb pe3y/IbTATOB IIO3BOJIA-
eT IIPefII0IOKUTD, 9TO (POPMMPOBaHIE YCTAHOBKI, 3aIly-
CKaeMoJ paiiMaMy, BO3SMOKHO TOJIBKO IIPM YC/TOBUY, YTO
YCTaHOBKA MOIJIA OBITH IIPEBAPUTENBHO 3apUKCUPOBAHA
Ha TeX JKe CTUMY/axX B KadecTBe ILie/lell Py HeOJHOKpaT-
HOM IOBTOPEHUM peakLMy Ha HUX UM B Ipolecce puKca-
LUV YCTAaHOBKY CTUMY/IBI OBUIM ZOCTYIIHBI OCO3HAHHOMY
BOCIIPUATHIO.

KommuectBo pasHOOOpasHbIX Mopeneil s 00bsic-
HeHMsE COOCTBEHHO 3(peKTOB HEOCO3HABAEMOIO CeMaH-
TUYECKOTO ITPaliIMMHIA, OCHOBAHHBIX Ha CEMaHTUYECKON
nepepaboTKe, BENNMKO, HO MOXXHO BBbIIE/INTb HECKOIBKO
npuMepoB. Tak, BOSMOXKHO, YTO B KaX[0i1 Ipobe mpowc-
XOJUT KaTeropy3auys IpaiiMa B COOTBETCTBUU C 3ajjaveli,
Cpasy 1oc/e 4ero MPOMCXOAUT 3aIyCK OTBETHOM peaKluu,
YTO NPUBOIMUT K YCKOPEHMIO OTBeTa Ha IIeNIeBOi CTUMYIL,
KOIZIa OH TpebyeT TOro XKe OTBETA, YTO I [IPaiiM, II0 CPaBHe-
HUIO C YCTIOBHEM, KOT7ia LieJieBoe CIOBO Y IIpaiiM TpeOyroT
PasHBIX OTBETOB. 3[1eCh €CTb MECTO i1 IIePeHOCa Ha ITpaiiM
YCTaHOBOK, CBSI3aHHBIX C IIeJIeBBIMU CTUMY/IaMM ¥ KpHUTe-
pyUeM MX KaTeropusaluy, TO eCTb YCTAaHOBOK, MAYLINX OT
sajaun. JIpyroe oObsCHeHMe CBA3AHO C KIACCUYECKUMM
IpPEfICTaBNIE€HNAMM O PACIpPOCTPaHEHNM aKTUBALMU, TO
€CTb IIPEZTI0araeTcs, YTo IPOUCXOINT YCKOPEHe He OTBe-
Ta, a CEMAHTIYECKOIT TepepabOoTKI 1{e/IeBOTO CI0BA 3a CYeT
06111ero ¢ MpaiiMoM CEMaHTIYeCKOTO KOHTEKCTA, a 9TO IPO-
11eCChl, He JOCTYIIHbIE OOCY>KIEHNUIO B TePMUHAX YCTAaHOBKI
(Van den Bussche et al., 2012). Tpetuit mogxogn k 06bsicHe-
HMIO IpaiiMuHI-3¢exTa nmpefmoaraeT 06paTHyIo OLEHKY
COOTBETCTBM IIpaiiMa Ije/IeBOMY CTUMMY/Y IIOC/Ie OIIO3Ha-
Hust nenesoro ctumyna (de Wit, Kinoshita, 2014).

PaccmoTpuM noppobHee SMIMpPUYECKUe CBUETENb-
CTBa BO3MOXXHOCTM B/IMAHUA Ha IIPAiiMUHT-3QQEKThI
YCTaHOBOK, MAYIIUX OT 3afaun. B skcnepumenTax [I. Okc-
teitH u B. Ileppur (Eckstein, Perrig, 2007) nepen mucneity-
eMbIMM CTOsI/Ia 33/la4a KaTeropyu3allMyl OfHOTO M TOTO >Ke
Habopa Iie/IeBbIX C/IOB 0 OCHOBAHUIO «IPUATHOE» — <He-
HOpUATHOE» U/WIN IO OCHOBAHMIO KVBOE» — <HEXKIBOEY;
B KauecTBe 3aMacKMPOBAHHBIX IPAIMOB TAaK)Ke BBICTYIIA-
JIM C7TI0BA U3 3TUX KaTeTOpMif, KOTOPbIe B KOHTEKCTE 3aaun
MOTJIY COOTBETCTBOBATb M/IM HE COOTBETCTBOBATDH KaTero-
pUH 1Ie/IEBOTO C/I0Ba (HAIIpMMep, IPaitM «pebeHOK» COOT-
BETCTBYeT C/IOBY «PafjOCTb» IO 3MOLMOHAIbHOI OKpacke
U CTIOBY «3Mesl» — IO NIPU3HAKY OAYIIEBIEHHOCTY, HO He
Hao60poT). 3HaUMMBIIT IpaiiMUHT-3¢(deKT ObUT MONTydeH
IIpM YC/IOBMM COOTBETCTBUA THUIIA ITpaiiMa 3afjaue. AHaIO-
TUYHBII Pe3yNbTaT ObUI IOMyYeH B MOAVM(UIVMPOBAHHOM
BapMaHTe 3KcmepuMeHTa. OfHAaKoO, KaK OTMeYaloT CaMu
aBTOPBI, HEKOTOPble COMHEHN BbI3bIBaeT 3()(eKTUBHOCTD
MAacCKMPOBKM IPAiMOB, TO €CTh YacTb IIPaiMOB MOITIA IO
HEKOTOpOI CTeNeH) IIPEO0/IeTb IOPOT CO3HAHMA.

7 O6cyxKaeHe 9TOTO ¥ psiia APYTHX UCCIENOBAHMIT B KOHTEKCTE
Pas/IMYHbIX MOJIE/IEl IPAIMIHIa, B TOM YMC/Ie TEOPYY BOIUIOLIEHHOI
cemanTrku (embodied semantics), mpeacrasneno B pabote P. Bortuan
u koruter (Bottini et al., 2016).

Tot ¢akrt, 4TO IpM OCO3HAHMY IIpaliMa Ha TIyOMHY
ero mepepaboTK i, COOTBETCTBEHHO, BbI3bIBAEMBbIIT M 3¢h-
(eKT 0CO3HaBaeMOTO CEMAHTUYECKOTO IIPAIMITHTA MOXKHO
BJIVMATH IIyTeM BBeleHMA [OIOIHUTE/IbHON 3afaul B OT-
HOILLIEHU) CaMoro IpaitMa (prime-task), 6b11 mpogeMoH-
cTpupoBaH B 6ojiee paHHMX MUCCTefoBaHUAX. Hampumep,
MOJXKET MCII0/Ib30BaThCA 3ajjada IOKCKa B IIpajiMe LieNeBoit
OYKBBI, TaK Ha3blBaeMast HUSKOYPOBHeBas 3afja4a, KOTOpas
ale/UIIpyeT K JOJIeKCUYeCKIM XapaKTepUCTNKAM CTUMYIIa,
WIN 3afada JIeKCUYEeCKOTO pelleHMA WIN CeMaHTIYeCKOi
KaTeropM3aluyl — BBICOKOYPOBHEBBIE 3afayl, pelleHye
KOTOPBIX TpebyeT 06pabOTKH CTVMYJIA BIIOTD [JO YPOBHS
sHaueHuit. Tak, [x. llltonsn u JI. BecHep mokasanu, 4To
obHapy>KeHHOe B psifie pabOT CHIDKEHIEe WIN IIOTHOE VC-
4yesHOBeHIE 3¢ peKTa HEOCO3HABAEMOIO CEMAHTIYECKOTO
IpalIMMHTa IIpY VCHO/Nb30BAHMY HU3KOYPOBHEBBIX 3a-
[ad B OTHOLIEHNI TIPaiiMa MOXKeT ObITh IIPEOJOIEHO, eC
IpeNbsBIeHNE L[e/IeBOI OYKBbI OTIIOXUTH Ha 200 MC mocre
IpefbsAB/IeHNA IIpaliMa WM [lepeMelllaTh B paMKaX OffHO-
ro 6/10ka mpobbI Kak ¢ OFHOBPEMEHHBIM, TaK 1 C OTCPO-
YeHHBIM INIpefbsBIeHIEM IefeBoit 6ykBol (Stolz, Besner,
1996). To ecTb ycTaHOBKa BHUMAaHMA Ha HU3KOYPOBHE-
BbIe XapaKTePUCTHUKIY IIpajiMa He OTMEH:ET ero OIIO3HAHNA
BIUIOTb [IO YPOBHA 3HaueHMI. DTOT BBIBOJ IIOAKPeEIUIA-
I0T pe3y/IbTaThl VMCCIENOBAaHNA C perycTpalyeil BbI3BaH-
HBIX IOTEHIVAN0B, KoTopoe mpoBemn II. Mapu-bedda
¢ xoeramMn. VIM ypanoch mokasarb, 94TO B Ipoliecce pe-
IIeHVsT 3afja4M KaK ITOMCKa B [pariMe IieeBoit OYKBBI, TaK
Y CeMaHTMYECKOJ KaTeropusanyy («KMBOe»-«HEeXNBOE»)
IPUCYTCTBYeT KOMIIOHEHT, YyBCTBUTE/IbHBII K CEeMaHTIYe-
CKOI1 KaTeropuu mpasima (recognition potential). Ho Taxxe
OBLI0 O6HAPYXKEHO, UTO 6OJIee IO3FHMIT «CeMAHTIIECKII»
koMmroHeHT (N400) mojBepkeH BIMSAHUIO 3afilauyi B OT-
HOILIEHUM IIpaiiMa, MpKUYeM pasandus OOHAPYKMBAIOTCS
u mpu o6paboTKe MpaiiMOB U Ipu 06pabOTKe Iie/IeBBIX
CJIOB, TO €CTb OBICTPYIO ABTOMATUYECKYIO0 CEMAHTIIECKYIO
HepepaboTKy MOXKHO OTHE/INTh OT CEMAHTIIECKOTO Ipaii-
MUHTa. ABTOPBI IIPEIIOJIaraloT, 4YTO CYLIeCTBYeT ITO3/HIIA
MeXaHM3M IIO[JaB/IeHN ] CEeMaHTIYeCKON aKTMBALVIN, KOTO-
pas He COOTBETCTBYET pelllaeMoil 3afjade, 4YTO U IIPUBOLUT
K ocmabmennio s dexra ceMaHTUIECKOTO IPaiMIHTa, KOT-
Ia B OTHOIIGHMY IIpajiMa pellaeTcs HU3KOYPOBHeBasd 3a-
mava (Mari-Beffa et al., 2005).

O rubkoM xapakTepe CEMAHTUYECKUX MPayiMIHT-
3¢ (dexTOB U UX MOJBEP)KEHHOCTY BIIMSHUIO 3afadyl CBU-
HeTeNbCTBYIOT TAKXKe pe3y/IbTaTbl JCCICNOBAHUII Ha
MaTepuaje HeOCO3HaBaeMOIO CeMAHTIYECKOTO IIpaliMUH-
ra, KoTopoe mposemy Y. MapreHc ¢ Komteramu (Martens
et al, 2011). B ogHOM M3 3KCIEpPUMEHTOB HCIIBITyeMbIe
BBINTOTIHA/IM 3a/jady JIEKCUYECKOTO pelIeHNs B yCIOBUAX
HEOCO3HaBaeMOTO CEMAaHTUYEeCKOTO INpajiMIUHTIA, a B Jpy-
rOM — 3ajlady 3pUTe/IbHO-MOTOPHON KOOpAMHALINY, Ife
B OTBET Ha ITpebAB/IEHNIE ONIPEENIEHHON TeOMETPUYIECKON
¢urypst 661710 HeOOXO[UMO HABATh OTBET HAKATUEM KHOII-
Ku b0 71eBoit, b0 MpaBoll PYKOIL, a B KadecTBe mpail-
MOB TaKXe IpefbABIAIICh TeOMeTpUdYecKre QUIypHl.
Ilepen HavasoM NperbABIEHNA 3aMaCKMPOBAHHOTO ITpaii-
Ma JCIIBITYyeMOMY B KaXKZI0¥ IIpo6e IpebABIANC OOBEeKT
WIS pellleHNsA OfHOI M3 YCTAHOBOYHBIX 3ajfad: KaTeTOpU-
3alMsl 110 OCHOBAHUIO «KIBOE»-«HEXIBOE», MO0 oIpe-
merneHye GopMbl 06beKTa KaK BBITSHYTOI MM OKPYIIOIL.
Kpome Toro, B o6oumx sKCIepuMMeHTax BapbUPOBAIACh
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3a/jep>KKa MeXK/[y OTBETOM B YCTAHOBOYHOIT 3ajiade I Hada-
JIoM IIpefbABIeHN: mpariMa (200 nm 800 Mmc). PesynbraTe
060MX 9KCIIEPMMEHTOB MOKAa3alM 3HAYMMBIN IOIOXM-
TeJIbHBII NpaliMUHT-9(deKT npu 3agepxike B 200 Mc TO/b-
KO TIPM YCIOBUM COOTBETCTBUS MEXHAY YCTAHOBOYHOI
3ajjadest M OCHOBHOIL, TO eCTh HMpaiiMUHT-9((eKT B 3ajia-
4e JIEKCUYeCKOTO pelleHVsi ObUI MOTy4eH HpU YCIOBUK
KaTeropusaliyl yCTAHOBOYHOTO CTHMY/IA 110 OCHOBAHMUIO
«KIBOE»-«HEXIBOE», HO He IO (opMe, a MpaiiMUHT-3¢-
(eKT B 3a/jate MOTOPHOI KaTeTOPMU3aLNU B COOTBETCTBUN
¢ dopmoit neneBoro ob6bvekTa — Haobopor. Ilpu minH-
HoI1 3agepxxke (800 Mc) mpaMuHT-9¢(eKT ObIT MONTydeH
B 00601X 3KCIEPUMEHTAaX MOC/Ie PelLIeHNs yCTAHOBOYHOI
3ajjaun Ha popMy. ABTOPHI BUAAT B ITUX pPe3y/IbTaTax
IpUMep TOTO, KaK MeXaHM3Mbl BHUMAHUSA ONTUMUSUPY-
10T HeOCO3HaBaeMble MPOLeCCHl HepepaboTky MHpOpMa-
LU B COOTBETCTBUY C aKTyaabHbIMI Lie/isiMu (“attentional
sensitization”) ¥ C4NTAIOT IOCTY/IMPyeMBblil MEXaHU3M YHU-
BEPCAIbHBIM /151 OO'BSICHEHVSI IIMPOKOTO KJIacCa sIB/IEHUIT
KOTHUTUBHOII ¥ 9MOLMOHAIBHOI mepepaboTky nHdopma-
uuu (Kiefer et al., 2012). Hecmotps Ha T0, uTO B paboTax
TAHHOM MCCIeJ0BaTeTbCKON IPYIIIBI He YIIOMUHAIOTCA I10-
HSTUSL «CYOBEKT», «IMIHOCTD» I «COCTOSIHIE TOTOBHOCTI»,
BO3HUKAET CTOIKOe OIIyILIeHVe CXOACTBA MAeU HUCXOHS-
IIer0 KOHTPOJIA BHYMAaHNUA U HACTPOVIKY IIO3HABATEe/IbHOM
CHUCTEMBI C IOHATMEM ycTaHOBKM B Teopuu [I. H. Ysnanse
(TeM Goee CUIBHOE, YTO ABTOPBI TOBOPSIT O Ipe/IIo/Iarae-
MOJI YHUBEPCATIBHOCTY IIOCTYIMPYEMBIX MEXaHI3MOB).

OmnucaHHble BbIIIE UCCTIEHOBAHNS O3BOISAIOT C YBe-
PEHHOCTBIO YTBEP>KAATh, YTO BIVSHME HA IPAIMUHT-3¢-
(eKTHI pasINYHBIX HACTPOEK 3aIauyl B PaMKaX IPOLeYpPhI
HEOCO3HABAEMOIO CEMAaHTUYECKOrO MpalMMHTa, (aKTH-
YeCKM — IIeJIEBBIX U OIEPAIIOHAIBHBIX YCTAHOBOK [eli-
CTBYIOIIETO CyObeKTa, — BO3MOXKHO. MHoroobpasue
pa3pabOTaHHBIX MCCIE[OBATENbCKMX IIPOLEAYP OTKPbI-
BaeT OoraTble NEpPCIEKTUBbI /I NAIBHENIINX MCCIENO-
BAaHUIL, @ OTCYTCTBME €JUHOTO IMOAXOAA K OODBICHEHUIO
BBLB/IsIeMBIX 9(D(EKTOB yKa3bIBaeT HA TO, UTO MHTETPALINs
[O/IyYeHHOTO 3HAHUSA B [JAHHOI OOMacTy MCCIeSOBaHUI
elile He IIPOM3OLIIA.

BoiBopab1

[TpobreMy mpaiiMMHTa ¥ YCTQHOBKM He MMeeT CMBICTIA
paccMarpuBaTh KaK CIIOp O TEPMUHAX: IPAHUIBI 000MX
HOHSITHUIL PasMBITHI ¥ B HACTOsAIIlee BPeMsI OHM YIOTPeOIsi-
I0TCA CBOOOJHO 110 OTHOLIEHMIO K MIMPOKOMY KPYTY ABJIe-
HII, B TOM YMCIIe KaK CMHOHMMBI. IToaTomy BBIOOD, KaKOI1
TEPMUHOJIOTMY IIPUAEP>KUBATHCA, JJO/DKEH OCTaBaThCsA
3a MCCTIefoBaTe/leM M OTBEYaTh €ro TeOPETUYECKUM U Me-
TOJVYECKVIM 3aIIPOCAM.

ApryMeHTBI Ij1A pasfie/ieHUA YCTAHOBKU M HEOCOo3-
HaBaeMOTO CeMaHTMYECKOTO IpaiiMyHTa KaK COCTOSHUA
CBOZATCA K ABYM U3MEPEHUAM — POIU CO3HAHNUA B UX
BO3HMKHOBEHUN ¥ OTHOIIEHUN K JIeSITeTbHOCTI/TIOBEIE-
HUIO, B KOTOPOM OHY IPOSBAAIOTCS. [I/11 BOSHUKHOBEHMA
YCTaHOBKM HEOOXOAMMO OCO3HAHHOE BOCIPUSATHE CYOD-
exTOM (a) cuTyauuu u ee TpebGOBAHMIL, YTO U OIPeNesIseT
CyObeKTHOCTb YCTAHOBOK CMBICTIOBOTO U L[€/IEBOTO YPOB-
Heit, 1 (6) 06bEKTOB, OTHOILIIEHNE MEXIY KOTOPbIMU IIOA-
NMeXUT (QUKCAUUM, eCTU PeYb UAET O (PUKCUPOBAHHBIX

ycraHOBKaX. [IIA MHAYKLMY IPalIMMHIa OCO3HAHHOE BOC-
IpUATIE MCTOYHUKA BO3LEICTBYS He TPeOyeTcs:, OXHAKO
TO, HACKOJIBKO ITIy0OKO IpaiiM Oyzer obpaboTaH, ompe-
IenseTcs 3ajadell, KOHTEKCTOM, B KOTOPOM IIPOMCXOAUT
nepepaboTKa, TO eCTh TEMU YCTAHOBKaMU, /11 BOSHUKHO-
BEHMA KOTOPBIX KPUTUYHO OCO3HAHHOE BOCIpUATHE 3a-
Jauy u ee TpeboBaHMIl. MOXKHO CKa3aTh, YTO YCTAaHOBKU
B O0JIbILIelT CTENIEHN ONPEReNOT TO, KAKOe IMEHHO Jeil-
CTBMe OYZeT OCyIeCTBIEHO, B TO BpeMs KaK HEOCO3Ha-
BaeMbIil CeMaHTUYEeCKMIT IPaiMUHT B GOJbIIIEN CTEIeHN
IPOSABIsIeTCs B POpMe M3MEHEeHNsI TapaMeTPOB BBIITOIHE-
HIA JNeICTBUA, BIUAET Ha TO, KAK JEVICTBUE PealTn3yeTCH.

IIpencraBnsaerca BO3MOXHBIM UCIIO/Ib30BaHNE TIPO-
LleAypbl HEOCO3HABAEMOTO CEMaHTUYECKOTO IIPaliMMH-
ra [y MCCIeNOBaHNA YCTAaHOBOK, KaK M y>Ke BOLIeJIIee
B MICCTIE[JOBATENIbCKYIO0 IPAKTUKY MCIOIb30BaHME IPOolle-
Iypbl GOpMUpPOBaHMS YCTAaHOBOK (IIpeXXfe BCEro, Iiele-
BBIX) I MCCIENOBAaHMs TIPOIECCOB, 00eCrnednBaInX
BO3HJMKHOBeH)e IpaiiMuHr-3¢¢dextoB. IIpu takoMm mop-
Xofie, HeCMOTps Ha Ha/lu4ye UCKyLUIeHUI1 paccMaTpUBaTh
npaitMuHr-a¢PexT Kak pasHOBUAHOCTb YCTAHOBKH, Iie-
71ec000pa3HO BCe K€ BBILENATb €r0 B KayecTBe OT/eNb-
HOTO 9KCIEePUMEHTATIbHOTO (PeHOMEHA, KOTOPbIT MOXeT
3¢ deKTUBHO MCIONB30BATbCS IJI PasHBIX MCCIEROBaA-
Te/IbCKUX 3afiad.

KorHuTnBHbBIE apXMTEKTYphl, HA KOTOPHIX OCHOBA-
Hbl MOJEIM CEeMAHTUYECKOTO IPaiiMMHIA, OKa3bIBAIOT-
cs1 6onee paspaboTaHHBIMU U 00IafAIIMMU OONBIINM
MOTEHIMAJIOM B OIMCAaHUM KOHKPETHBIX MeXaHU3MOB
BO3HMKHOBEHNA U Pa3BUTUA KaK YCTAHOBOK, TaK U Ipaii-
MJIHI, YeM PacCMOTpeHMe YCTaHOBOK Ha OOIeTeopeTn-
YeCKOM ypOBHe B paMKaX TUIIONOIMIl, pa3pabOTaHHBIX
B Teopun ycraHoBku [I.H. YsHanse m pesarenbHOCTHOM
nopxofie B mKkose A. H. JleontbeBa. B To ke Bpems mpep-
CTaBJIsA€TCA, YTO MUAesA TUIOJOTMM YCTAaHOBOK, B CBOIO
odepesb, MOI/IA ObI CylLIeCTBEHHBIM 06pa3oM IMOMOYb CH-
CTeMATUSMPOBATb 0OCYXK/jeHIe HUCXOMIIVX BIUSHIIT Ha
po1eccs 06paboTKy MHGOPMALNH, ¥ B TOM UMCITE BIIUA-
HMIL CO CTOPOHBI BBIITOTTHAEMOI 4€/IOBEKOM 3aflady Ha ce-
MaHTUYECKUI IIPAVIMIHT.
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Set and Unconscious Semantic
Priming: Two Different Labels
or Two Distinct Phenomena?

Alexandra Y. Koyfman

Faculty of Psychology, Lomonosov Moscow State University, Moscow, Russia

Abstract. A central idea in the research by Dmitry Uznadze is the theory of set, which describes an internal state of readiness,
or preparation for certain acts or perceptions. The present paper attempts to compare set with unconscious semantic priming,
one of the most important research topics in cognitive science. Extensive definitions and descriptions of set and priming
and their types/levels are presented. Set theory and models of unconscious semantic priming are briefly discussed. Specific
characteristics of set and priming as internal states and as experimental paradigms are laid out, along with the effects of these
procedures. The results of comparison indicate that, although it may be tempting for psychologists to think of the priming
effect as a variant of set, it should instead be considered a distinct experimental phenomenon, suitable for use in experimental
studies. A review of the empirical research appears to suggest that the unconscious semantic priming effect is susceptible
to the influence of different levels of set. The paper argues that, in perspective, the two theories can be mutually enriched.
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PasMbliieHNs HaJ MPoOIeMOoii
COIIOCTAB/IEHNA JBYX
HapagirM " «TOTMIHOCTHBIM
YPOBHEM» IIPAalIMIHTIA

KoMMEHTAPUI K CTATLE A. f. KooMAH «YCTAHOBKA 1 HEOCO3HABAEMbIW
CEMAHTUYECKWIA MPAVMUHI: PA3HbIE TEPMUHbI UNN PA3HBIE ®EHOMEHbI?»

Maprapura I'eopruesna ®unnnmnosa

Cankr-Iletep6Oyprckuii rocygapctBeHHb yHUBepcuTeT, CankT-Iletep6ypr, Poccus

Annotanus. O6cyX/aeTcsi BOSMOXXHOCTb COIIOCTAB/IEHMsT POACTBEHHBIX MOHATIIL, Pa3pabOTaHHBIX B IBYX pasHbIX Iapa-
JUTMax C VICITO/Ib30BaHMEM He3aBUCHMOM TpeTheli mapajurMol. B KkauecTse mpuMepa TaKoJ He3aBUCUMOI ITapaIurMbl pac-
CMaTpUBaeTCA KOHLeNUM:A co3HaHuA B. M. Amnaxsepposa. OcylecTBIAeTCs MONBITKA IepeBofia C A3bIKOB T€OPUM YCTa-
HOBKU U TEOPUII CeMaHTMYECKOil MaMsATH Ha OOLIMIl S3bIK KOHILENIWY CO3HAHWS, YTO IPENCTAB/IETCS YROOHBIM st
COIIOCTAB/IEHNsI ITOHATUII YCTAaHOBKM U MpariMuHra. Taxoke IPUBOAATCS COOOpaXKEHMsI O TOM, IOYeMY HpPAMIHT MMeeT
HETIOCPENCTBEHHOE OTHOUIEHNE K IMYHOCTY BOCIIPMHMMAIOLIETO B IPOTUBOBEC YTBEPXKJEHNIO aBTOPA CTAThy O JJOMMYHOCT-

HOM YPOBHE NIPaiiMIHTA.

KonrakrHas nndopmaumsa: Maprapura leopruesna @umnnmnosa, box4fox@yandex.ru; 199034 Cankr-ITetep6ypr,

YuuBepcurerckas Hab., 7/9, ¢paxynpret ncuxonoruu CIIOLY.

KirroueBble cToBa: IpaliMIHT, HETaTUBHBII BBIOOP, TO3UTUBHBII BHIOOP, MMIUTMIMTHBII aCCOLMATUBHBIN TecT, VIAT

© 2016 Maprapura [eopruesna ®unnnnosa. [laHHas cTaTbA focTynHa 1o jmieHsun Creative Commons “Attribution”
(«ATpubyis») 4.0. BcemupHas, COITACHO KOTOPOJ BO3MO>KHO HeOTpaHIYeHHOe PaCIIPOCTpaHeHNe ¥ BOCIIPOM3BeieHIe 9TOM
CTaTh Ha TIOOBIX HOCUTEIIAX IIPU YCIOBUY YKa3aHIsI aBTOPA M CCHIIKM Ha ICXOFHYIO ITyO/IMKALIMIO CTATHY B JAHHOM XXYpHasie

B COOTBETCTBIM C KAHOHaMI HAaYy9YHOI'O OUTMPOBAHNAA.

brarogaproctu. ®unancoBas noppepxka: PTH®, Ne mpoekra 16-06-00858a.

ITocraBuB mepes co6oii 3amady COIOCTAaB/ICHUA IOHATHI
YCTaHOBKM U IIPAiiMIHTA, aBTOP CTaThby 3aTPOHY/IA OCTPYIO
npobiemy. O6a HOHATHSI OTPAXKAIOT JOCO3HATE/IbHbIE MeXa-
HM3MbI IPUHATHS PelIeHnI], 06ecriednBaroIe COCTOSHMS
crienup1IecKoit TOTOBHOCTIL. V Ha IIepBbIi B3ITIA KaXKeT-
Cs1 OUEBU/HBIM, YTO IO CBOEIL CYTH OHM OYeHb O/IM3KU APYT
apyry. Ho ¢ mpyroit cTOpOHBI, KaXKeTCsl OYEBUIHBIM U TO,
YTO JaHHDbIE IIOHATVA He ABJIAITCA B3aIMO3aMeHAEMbIMM,
C/IMIIKOM Y)K PasHbIMU IIYTAMU LIUIM K HUM IIpECTaBUTe-
TN AeATeTbHOCTHON / yCTAHOBOYHOJ ¥ KOTHUTUBHOIA Iapa-
IUTM, Ipy pa3paboTKe yfesis BHUMAaHME PA3HbIM aCIIeKTaM
U UCIIO/Ib3yA 3a4acTyl0 HECONOCTaBMMYIO TEPMMHOJIOTHIO.
Orciona u Hamboree CyIeCTBEHHAs CIOXXHOCTD — Kak
CPaBHUTb HECOIIOCTABMMOE, OCYLIECTBMB TEOPETUIECKUIL
aHaM3 060X IOHATHII HA OFHOM sI3bIKe?

Comnocrasnenue AByX apajurm
NOCPEACTBOM TpeTheil

M=He mnpepcTaBiseTca, 4TO IIePeBOAly C ONHOTO A3bI-
Ka Ha APYyroit moMor ObI BHIOODP TpeTbell Teopum, ¢ TOU-
KM 3peHMsI KOTOPOJl CpaBHMBAEMble MOHATUS MO GBI
OBITh PAaCCMOTpPEHBI KaK YacTHbIe crydan. Hiuxe 51 mocra-
paoch IPOWUIICTPUPOBATb CKa3aHHOE, UCIOb3YS JiA
pasBeileHMA YCTAaHOBKM M IIPAiIMMHIA HE3aBUCUMYIO OT
HUX Iapagurmy. Kak MHe BUIMTCA, 71 3TOM Lenu ymad-
HO TOAXOAUT KOHIeNIMA co3HaHuA B.M. Ajraxseppo-
Ba (1993, 2000). Bxpatiie cyTb 3TOJ KOHLENIVN COCTOUT
B TOM, YTO ellle O OCO3HAHVs BOCIPMHMMAEMOTO OOBeK-
Ta HeOOXOUMO TIPUHSATIE CIIELMATbHOTO PELIEHNUS O TOM,
YTO MIMEHHO OCO3HaBaThb. [IpuyeM moj06HOe peleHue
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Heo6XOAMMO KaK B OTHOIIEHUM TOTO, YTO OyfeT OCO3Ha-
HO (TIO3UTUBHBIN BBIOOD), TaK U B OTHOIIEHUM TOTO, YTO
0CO3HaHO He 6yzeT (HeraTuBHbI BbIOOP). [IOCKOIBKY 3TO
pellleHre He0CO3HaBaeMoe, TO HeIIOCPEICTBEHHO IIePeXKI-
BaTb MBI €T0 He MOXKeM, HO 3aTO O HeM MOXXHO CYAUTD IO
aMIMpHYecKy HabmogaemsiM addexram mocmenecTus,
KOTOpBIe B PacCMAaTpMUBAEMOIl IIapalurMe TaKkxKe pasmend-
I0TCSA Ha IIOCTIefIelICTBYe IO3UTYBHOTO I HETATUBHOTO BBI-
6opa. [TocenericTBIe TO3UTUBHOTO BHIOOPA MPOSIBILIETCS
B IOBTOPHOM OCO3HAHUI TOTO, YTO paHee yxKe OBIIO 0c0o3-
HAaHO, a IIOC/IeflelICTBIE HETaTUBHOTO BBIOOpa — B IIOBTOP-
HOM HEOCO3HAaHMU TOTO, YTO PaHbIlle OCO3HAHO He ObIIO.

Ha Moit B3IAf, mpouLecchl OCO3HAaHMSA, Ha KOTO-
PBIX [leTlaeTCsl aKIeHT B JaHHON KOHLENLNY, HaXOJATCA
IOf, IPSIMBIM BJIMSIHVEM IpPAlMIHTA U YCTAaHOBOK, B CBOIO
odepenb OIpefe Aoy Crenudruky obpasoBaHMs ac-
COLMATVMBHBIX CBA3€Il. B sKCIepUMeHTaNIbHBIX yCIOBUAX
YCTQaHOBOYHOJ MapafUrMbl WIM IAPAfUTMbl IpaliMIHTa
HO3UTUBHBII ¥ HETATUBHbI BBIOOP OYAYT HPOSABIATHCS
yCKOpeHneM 00pabOTKY IIOSUTHBHO BHIOPAHHBIX 9/IeMeEH-
TOB I, HAIIPOTUB, 3aMefjIeHyeM 00pabOTKY MIH, eCTIN 3TO
IIO3BOJIAT YCIOBYA 3aflady, Jake UTHOPUpPOBAHUEM HeTra-
TUBHO BbIOPAHHbIX 97IEMEHTOB.

Wrtak, ¢ Touky 3speHns KoHuenuuu B. M. Anmmaxsep-
TOBa, U IPAIMIHT, I yCTAHOBKA MOI/IN ObI OBITh OTHECEHBI
K 3¢ deKTaM IMOCIeeliCTBIsI paHee IPUHATBIX HEOCO3Ha-
BaeMbIX permieHnit. B atom ux cxomcrso. OfHako mccie-
TOBaHMA YCTAHOBKM HAIIpaBJIeHbl CKOpee Ha M3ydeHue
HOCTIEfeICTBYS pelleHyst 00 OCO3HAHNN, VTN, TO/Ib3YSICh
TEPMMHOJIOTHEN PacCMaTPUBAEMOJ KOHLIEMIMM, IIO3M-
TUBHOTO BbIOOPA, U, KaK IPABUJIO, HE UMEIOT OTHOIICHMUS
K pellIeHMI0O BOIPOCa O BO3MOXXHOCTM OTBEp>KeHMs Ka-
KOro-mbo OImpefielIeHHOrO OTBeTa (TO eCTh HEraTMBHOTO
BBIOOpA).

[TpaiiMuHT >Ke MOXeT OBITh KaK IO3UTUBHBIM, TaK
U HeraTuBHbIM. HeraTusHbIT HpaitMuHT-3¢eKT 4acTo
HaO/MIofaeTCs B MCCIENOBAHMAX MHOTO3Ha4HOCTH. Tak,
HanpyMep, OOHapy)XeH HeTaTUBHBIM IpaiiMMHT-3¢(deKT,
COCTOSILINI B CHIDKeHUY 9 (eKTUBHOCTH 00pabOTKY CTH-
MYJIOB, CBS3aHHBIX ¢ HEOCO3HAHHBIMY 3HaYEHUAMM C/IOB-
oMoHMMOB (Hanpumep, Marcel, 1980; Tipper, Driver, 1985)
U JBOVICTBEHHBIX M300paXKeHNIT, TO €CTh TAKMX PUCYHKOB,
KOTOpbIe MOTYT OBITb C PAaBHOII BepOSTHOCTBIO OTHeCe-
HBI K OfTHOMY 13 BYX K1accoB o6bekToB (Filippova, 2011;
Oununmosa, 2016). ViccnemoBaTensaMy MHOTO3HAYHOCTH
IpefIIoIaraeTcsl, YTO HeraTVBHBI NpaliiMUHT-3¢QeKT AB-
JIAeTCA CNIeACTBYeM TOPMO>KeHNA a/IbTePHATUBHBIX pelpe-
3€HTAL[UI1 B CUCTeMe IepepaboTKy NHPOPMALN, KOTOpbIe
HeOOXOIMMO IOHAB/IATh ISl 0b6ecriedeHNs OMHO3HAYHOI
SICHOCTH CO3HATeNbHOro onbITa (Hanpumep, Tipper, 2001;
Tal, Bar, 2014). HesaBucumo ot AjnaxBepioBa 3T UC-
ClIefloBaTeNMN IPU3HAIOT BO3MOXKHOCTb HEOCO3HAaBaeMO-
rO NMPVHATUA pelleHus: 06 0CO3HAHMY, MIPeAIIoarasi, YTo
«He3aMeueHHble» 3HAYEHMs JO/DKHBI KAaKUM-TO CIIel[Uab-
HbIM 06pasoM MapkmpoBaTbcsi. Tak, Hampumep, A. Tanb
u M. bap BupAT ponb, IpefNnCcaHHYI0 HEOCO3HABAEMOMY
peleHno 06 0CO3HAHNM, B OBICTPOM YCTpaHEHUM KOHKY-
peHuuy 6ynylemMy SIBHOMY OTBETY CO CTOPOHBI MHOX€ECTBA
Heasubix aktuBanyi (Tal, Bar, 2014). Takoe nonoxkenue
Hen MOfpasyMeBaeT HEOOXOAMMOCTb AKTHMBHOIO IIOfiA-
BJICHVA HEYMECTHBIX 3HaYeHWIT, IPOABIAOLIETOC UX He-
ocosHaHMeM. TaKk)xe U HETaTHBHBIN BBIOOP B KOHI[EMIUN

AjnaxBepHoBa IIPeAIIONaraeT, YTO HEOCO3HABaeMble 3Ha-
YeHNsI He MPOCTO OTCYTCTBYIOT B CO3HAHUY, HO U AKTHUB-
HO TIOaB/IAI0TCA UM (BOOOIIle, HeTaTUBHBIN BEIOOP MMeeT
OTHOLIIEHNE He TOJIbKO K MHOTO3HAYHOCTY, HO MIMEHHO Ha
MHOTO3HAYHOM MaTepuase IPOsIB/IAETCs Hanboriee spKo).
K mocrmeneiicTBui0 HeraTmBHOrO BbIOOpa (Wam perte-
HMsI O HEOCO3HAHMN), Ha MOJL B3IVLAJ|, MMeeT OTHOIIEHNe
U IpaiiMUHT B OT/IMYME OT YCTAHOBKM. VIHBIMM C/IOBaMu,
TOTZia KaK YCTAaHOBKA CBfA3aHA TOJbKO C IIOCIEMNEVCTBU-
€M IIO3UTUBHOTO BBIOOPA, IPAIMIHT MOXKET OBITh CBsI3aH
C IIOC/IEfIeVICTBIEM KaK MO3UTMBHOTO, TaK U HETaTUBHO-
ro Beibopa. ITory4daercs, YTO ¢ TOYKM 3peHMsT BBIOPAHHOII
KOHIIEIIIINY TIPOSIB/IEHNsI YCTAHOBKY V1 IIPAIMIHTA Pacxo-
AATCA B CIydae HETATMBHOTO BBIOOPA M CXOMATCS B CIydae
MO3UTUBHOTO BBIGOPA.

Bor mpuMepHsIil Cr1oco6, mpejlaraeMblit MHOI /IS
OCYILIeCTB/IEHNS TIePeBOJA C OFHOTO sA3bIKa HA APYTOIL, He-
0OXOMUMBIIT [Is1 COIIOCTABJIEHNsI MTOHATHIL, paspaboTaH-
HBIX B Pa3HbIX ITAPaJUrMax.

ABngercda nu npaiMuHT
TOMMYHOCTHBIM?

Bropoit MOMeHT, KOTOpbII MHe XOTelIOCh ObI 3aTPOHYTD
B CBOEM OOCY)KIEHUU PacCMAaTpUBAEMOIl CTaTby, — 3TO
BOIIPOC 00 OTHOLIEHNN MPAIMUHTA K JIMIHOCTU BOCIIPH-
HMMAIOILETO. ABTOP CTaTby BUAUT OFHO M3 OCHOBHBIX OT-
VYU YCTAHOBKM M IPaliMMHIA B TOM, YTO YCTaHOBKA
HEIIOCPEe[iCTBEHHO CBA3aHA C JMYHOCTBIO (aBTOP VMCIOJb-
3yeT BbIP@K€HME «IMYHOCTHAsA OTHECEHHOCTb YCTaHOB-
KI»), TOTfla KaK IpalIMMHI, COITIACHO MHEHMIO aBTOpa,
«OCTaeTCs Ha IOIMYHOCTHOM YPOBHe». V IOCKO/IbKY IIpu
9TOM IOJYEPKUBAETCA CBA3b YCTAHOBKM C MOTMBALIMOH-
HO-TIOTPeOHOCTHOI c(eport IMIHOCTH, 5 IMIPeAIIoIarao,
YTO IOJ, JOAMYHOCTHBIM YPOBHEM IIpaliMMHIa IIOfpas-
yMeBaeTcs, YTO HPAlIMMHI He MMeeT OTHOIUEHMS K MO-
TUBALMOHHO-TIOTpebHOCTHOI cdepe. Ha Moit e B3IIAL,
IpaliIMMHT B TAKOJ K€ Mepe CBA3aH C MOTMBALMIOHHO-IIO-
TpeGHOCTHOI Cepoil IUIHOCTH, B KAKON U YCTAHOBKA.
IIpencraBnenns o «GOMMYHOCTHOM» XapaKTepe MO/ 3a-
KPEINTHCS 3a IPAIMUHIOM BBUAY OCOOEHHOCTEN Tpamu-
LIMOHHO MCITO/Ib3YEMOJ SKCIIEPMMEHTANbHON MPOLIEYPHI,
HofpasyMeBaroleil GpUKCcaIMio ob1muxX 3aKOHOMEPHOCTeI!
u usberarolieit obpaleHNst K MHAVBUAYATbHBIM Pas/Iin-
sam. OfHaKo caM eHOMeH, JIeKallMil B OCHOBE IIPaiMIIHTa,
00bsCHSET TIPUHINUIIBI 0OPA3OBAHMS ACCOLMALNI U UyB-
CTBUTEJIEH, HECOMHEHHO, TaKKe M K MHAUBUAYaTbHBIM
pasnMyMAM, YTO MHE NIPE/ICTAB/IAETCA BaXHBIM U HElOCTa-
TOYHO MccefoBaHHbIM. HeapoM 3ToT adpdekT ¢ ycrexom
UCTIONb3YeTCA B PA3NINYIHBIX MCCNIEJOBATENbCKUX U Jua-
THOCTUYECKIX TEXHMKAX (3auacTylo, IpaBsfia, u 6es mps-
moro ynoMmuuaHus). Hanpumep, paspaborannsiii B 1998
rofy ncuxosnorom 3. I'puHBanbaoMm ¢ Komwteramu Vimmmm-
uuTHbI accormatuBublit TecT (VIAT; anen. — The Implicit
Association Test, IAT) ncnonbsyercsa A ycTaHOBIEHUA
Ha/IM4uA VHOMBYAYATbHBIX aCCOIVIATUBHBIX CBA3EI MeX-
my pasmmuspiMy noHAtuaAMmu (Greenwald et al, 1998).
ITocKOMBbKY 9TOT TECT MMEET JeN0 C aBTOMAaTUYECKMMU
(co3HaTe/IbHO He KOHTPOIMPYEMbBIMI) IPOLIECCAMI, TO, TI0
CPaBHEHMIO C METOJAMU OLIEHK! ABHBIX YCTaHOBOK, VIAT
MIMeEET OIpeMieNIeHHbIe NTPENMYILECTBA, CBONA K MUHMUMY-
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My BO3MOXXHOCTb MCIIBITyeMBIX B/IMSATb Ha Pe3y/IbTaThl
MCCTIeOBAHNS, HAIPUMEP [aBaTh COL{MATbHO-XKeTaTe/Ib-
Hble OTBETHI. VI3BECTHBI MCC/IETOBAHMS C MCIIONb30BaAHMEM
VAT, nampaB/ieHHble Ha BbIsBJIEHVE JIATEHTHBIX IIPEAy-
Oe>xIeHnit, KOTOpble B OOBIYHON Oecele IO MBITAIOTCS
CKPBITD, TaKUX, HAPUMeEP, KaK TOMO(OOMs MM pacusM.
Ecnm Bo BpemsA NMPOXOXXIEHUA TecTa UCIBITYEMbIN eBpO-
HEONU/{HOII Pachl GBICTPO ACCOLUUPYET, CKaXKeM, IOPTPETHI
JI0fielt HeTPOUSHON PAaChl C OTPULIATEIBHBIMIU IOHITISIMI,
TO MOXXHO CHeTIaTh BBIBOX O TOM, YTO OH IIPEAIIOYUTAET
nrofeit ceoeit pacel. I1o cymiecTBy, STOT OCTPOYMHBII NIPU-
eM OCHOBaH Ha 3(eKTe IpaiiMMHTa: AaHATU3UPYS BpeMs
KIacCuUKALUN UCIIBITYeMBIM JBYX ITOHATHII B OFHY UC-
KYCCTBEHHO 3a[JaHHYI0 KaTerOPUIO, UCCIe[OBATeIN BHOBD
VIMEIOT JI€JI0 CO CKOPOCTBIO aCCOLMATUBHBIX peakunit. He-
CMOTpA Ha OTCYTCTBME KaK TaKOBOIro «mpaiima» B VIAT
CKOpPOCTb 00pabOTKM Maphl MOHATHI TAaK )Ke, KaK B IPO-
Ileffypax BbIAB/IEHNS IPAIMUHT-9(PEKTOB, 3aBICUT OT Ha-
N4 y CyO'beKTa aCCOLMALNY MEXY STUMU IOHATUSIMI,
TOJIBKO Ha 9TOT pas B (OKYC BHUMAHMsA MCCIeOBaTeNeil
HOIafjaeT MHAVBUAYAIbHAS COCTABILAIOMAs. DTOT IpyeM
YCIIELIHO MCIIOIb30BAJICA IPYIIION IICUXOIOr0OB (aKyibTe-
Ta ncuxonoruy CII6TY m1s gquarHOCTUMKM OCHOBHBIX IIO-
TpebHOCTelT denoBeka (Mupomunkos u ap., 2011). Ecin
e C JCIO/Ib30BaHNeM 3¢ deKTa IpaiMIHIa MOXKHO U3Y-
4aTh MOTPEGHOCTH, ITO SIB/ISIETCSA CBUAETEIbCTBOM TOTO,
YTO MPaiiMMHI 3aXBAaThIBAeT U MOTMBAIMOHHO-IIOTpeO-
HOCTHYIO c(epy INIHOCTHL.

Takum 06pa3oM, Kak puKcays JOCTUTHYTOTO paHee
pe3yIbTaTa, OTPaXKAIOLIerocs 3aTeM B aKTIMBALINI M TOPMO-
JKEHUH OIIpefie/IeHHbIX ACCOLMATUBHBIX CBsI3€ll, IPAIMIHT
MOXXET IIPEfCTAaBIATh CO0O0I YHUBEPCATBHBIN OOBSICHS-
IOIMIT OPUHLUUI (YHKIMOHVPOBAHMs IICUXMIECKOI pe-

QIPHOCTM. A yTBep)KIeHNe aBTOopa O TOM, 4TO 3a BCEMU
IPOABIEHUAMN IICUXWYECKON >KM3HU JTUMYHOCTA MOKHO
YCMOTPETD JIEMICTBYE YCTAaHOBKMY, C TEM XK€ YCIIEXOM MOXKET
OBITb OTHECEHO U K TIPAIMUHIY.
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Comparing Two Paradigms and
the “Prepersonal Level” of Priming
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Abstract. This commentary discusses an option for comparing two related concepts, developed in two different paradigms,
by using an independent third paradigm. Taking Allakhverdov’s theory of consciousness as an example of the independent
paradigm, an attempt is made to translate from one language to another what is necessary for matching the concepts of set
and priming. We also consider how priming might be directly related to personality, as opposed to the ‘prepersonal level
of priming discussed by the author of the target article.

Correspondence: Margarita G. Filippova, box4fox@yandex.ru, Faculty of Psychology, Saint Petersburg State University, 7 -9,
Universitetskaya nab., St. Petersburg, 199034, Russia

Keywords: priming, negative choice, positive choice, Implicit Association Test (IAT)

Copyright © 2016. Margarita G. Filippova. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY), which permits unrestricted use, distribution, and reproduction in any medium,
provided that the original author is credited and that the original publication in this journal is cited, in accordance with
accepted academic practice.

Acknowledgements. Financial support: Russian Humanitarian Scientific Fund, Ne 16-06-00858a.

implicitassociation test. Journal of Personality and Social Psy-

References

Allakhverdov, V.M. (1993). Opyt teoreticheskoi psikhologii [Expe-
rience of theoretical psychology]. Saint Petersburg: Pechatny
dvor. (In Russian).

Allakhverdov, V.M. (2000). Soznanie kak paradoks [Conscious-
ness as paradox]. Saint Petersburg: DNK. (In Russian).
Filippova, M. G. (2011). Does unconscious information affect
cognitive activity? A study using experimental priming. The
Spanish Journal of Psychology, 14(01), 20-36. doi:10.5209/

rev_sjop.2011.vi4.n1.2

Filippova, M.G. (2016). Unconscious ambiguity of images:
Experimental manifestation of negative selection. Peter-
burgskii psikhologicheskii zhurnal [Saint Petersburg Psycho-
logical Journal], (16), 1 -22. (In Russian).

Greenwald, A.G., McGhee, D.E., & Schwartz, J.L.K. (1998).
Measuring individual differences in implicit cognition: The

chology, 74(6),1464 — 1480.d0i:10.1037/0022-3514.74.6.1464

Marcel, A.J. (1980). Selective effects of prior context on per-
ception. In J. Requin (Ed.), Anticipation and behaviour
(pp. 412-430). Centre national de la recherche scientifique.

Miroshnikov, S., Ivanova, A.E., Mikhailova, E.L., Plakho-
tina, O.D., Filippova, M.G., Ryzhukhin, A.V., & Cher-
nov, R.V. (2011). Metodicheskie materialy k programm-
nomu kompleksu dlja psihologicheskih issledovanij [Guidance
materials for the software package for psychological research].
Saint Petersburg: LEMA. (In Russian).

Tal, A., & Bar, M. (2014). The proactive brain and the fate of dead
hypotheses. Frontiers in Computational Neuroscience, 8
(139:1-6). doi:10.3389/fncom.2014.00138

Tipper, S.P. (2001). Does negative priming reflect inhibitory
mechanisms? A review and integration of conflicting views.
The Quarterly Journal of Experimental Psychology: Section
A, 54(2), 321 -343. doi:10.1080/02724980042000183

The Russian Journal of Cognitive Science

Vol. 3, Issue 4, December 2016

www.cogjournal.org


http://www.cogjournal.org/
mailto:box4fox%40yandex.ru?subject=
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.5209/rev_sjop.2011.v14.n1.2
http://dx.doi.org/10.5209/rev_sjop.2011.v14.n1.2
http://dx.doi.org/10.1037/0022-3514.74.6.1464
http://dx.doi.org/10.3389/fncom.2014.00138
http://dx.doi.org/10.1080/02724980042000183

Poccuincknii >xypHan KorHuTnsHom Hayku, 2016, Tom 3, Ne4, cTp. 67-72

JleTHAS IMKO/IA MOTOABIX
yueHbIX nmamATH Kapma [lynkepa
«TeopeTnvyeckue u NPUKIATHBIE
Ipo61eMbl KOTHUTUBHOMM
IICUXO/IOTUI»

Bsadecnas IBaHoB

Texnonmorndeckuit YHuBepcuTeT JHAXOBEHA, DMHAX0BeH, Hupepmanan

Huxwura JlIormHoB
Poccuiickas akajieMus HapOZHOTO XO3SJICTBa U TOCYyIapCTBeHHON cmy>k6n1 mpu ITpesupente Poccmitckoir
OQenepaunn, Mocksa, Poccusa

AnnoTtanus. JIeTHsis 1IKO/IA MOTIOABIX yueHbIx mamaty Kapma Jynkepa «TeopeTndeckue v mpuKIafHble IpobaeMbl KOTHU-
TUBHOJ IICUXOJIOrMM», WK JlyHKepOBCKasl IIKO/IA, eXKETORHO MpoxoanT B ITogMOcKoBbe B aBrycre-ceHTss0pe. OHa coueTaer
aBa ¢popmara: KOH(ePEHIIMs 10 IKCIIePUMEHTaIbHBIM KOTHITHBHBIM ICCIER0BAHISAM 1 COOCTBEHHO LIKOTIA, 06pasoBaTeib-
HOe COOBbITHE [/ CTYAEHTOB U aCHMPAHTOB. ABTOPBI KaK Pery/sipHble YYaCTHUKY IIPENIAraloT omucanue JJyHKepOBCKOIL
IIKOJIBI Ha TIpyMepe KOsl 2016 rofa i CBOL B3IVISLA Ha ee LIeHHOCTb JI/Is MCC/IEOBATeNIbCKOr0 COO0IecTBa.

KonrakrHas mHpopmaumsa: Bsuecmas VBaHoB, vivanov@tue.nl, Eindhoven University of Technology, De Zaale, 5612
AG Eindhoven, Netherlands; Huxura Jloruuos, lognikita@yandex.ru, PAHXul'C npu Ilpesupgente P®, Mucturyr
0011eCTBEHHBIX HayK, QaKynbTeT NCUXONIOIUH, MPOCIeKT BepHazckoro, 82, cTp. 1, 119571 Mocksa, Poccus.
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KOH(epeHL s MOIOABIX YIeHBIX, 0630p KOHpepeHun
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9TOJ CTAaTbM Ha JIIOOBIX HOCUTE/SIX HPY YCIOBUHM YKA3aHMsI aBTOPOB M CCBUIKM HAa HCXOFHYI0 IyOIMKALMIO CTAaTbU
B JJAHHOM )XypHaJIe B COOTBETCTBMY C KAHOHAMU HayYHOTO LIUTHPOBAHNA.

BrarogaprocTi. ABTOpPBI BhIpaKaroT OmarogapHocTs Bragumupy CnvpuoHOBY 3a mpefocTaBieHne (PaKTOMOrNIeCcKol
nHpopManuu 06 0CO6EHHOCTAX OpraHU3aLNM UIKOJIBL, a Takxe Vnbe Bragumuposy, Cepreto Koposkuny u Mropio Yrou-
KIMHY 32 IIPefOoCTaB/IeH)e OT3bIBOB O IOTEHIIMA/lbHO LEHHOCTY JaHHOJ JIeTHell IIKO/IbI /ISl CTapIIMX KoJler. Takoke
aBTOpHI 6marogapsar Jmutpust JIrocuHa 3a IOMOIIb B ONMMCAHUY JOK/IAZOB ¥ KPYI/IBIX CTOJIOB.

CraTbs IOCTyNMIA B pefakLuio 25 mexabpst 2016 T.

Cpenu cobsitnit B Poccuu, CBSI3aHHBIX C KOTHUTHBHOII
IICUXOJIOTHEN, OTHOCUTENbHO HEMHOTO MEpPONPUATUI
cpenHell BenmmuuHbl. Mexxpy 6o7blnoit MexxmayHapogHOi
KOH(epeHIell 10 KOTHUTUBHOI HayKe U 6ojiee JIOKajIb-
HBIMM CeMMHapaMu (HampuMmep, ceMyHap «Bemmkas mi-
JII03US1 CO3HAHMA», IPOBOAUBIINIICA exKerofHo ¢ 2011 o
2015 rop) ecTb ecTecTBeHHBIT pa3pbiB. C OHOI CTOPOHBI,
HY>XHBI COOBITUSI JOCTATOYHO M/IUTE/IbHBIE, IIO3BOJIAIO-

I[ye COep KaTe/bHble OOCY>KIEHNUsT Cpasy MHOTUX Hayd-
HBIX paboT U TeM, a C [PYTOil — peryispHble U JOCTYIIHbIE.
Ha nam B3rnap, JIeTHAA 1IKO/Ia MOJIOABIX YYEHBIX IaMs-
i Kapna [lyakepa «Teoperndeckue 1 npuKIagHble Ipo-
671eMbl KOTHUTHMBHOI IICUXOJIOTUN», VIIN JyHKepoBcKas
IIKOJIa, 33aHMMAaeT VIMEHHO 9Ty HMIIY. TO Bble3gHas LIKO-
7la 10 3KCHepUMEHTAIbHbIM MCCIeJOBAaHNAM, IIPUHMMA-
FOLIlast TE€3UCHI IO TI0OBIM TeMaM B paMKaX KOTHUTMBHOI
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®oto 1. O6wwas poTtorpaduma B NOCNEqHNIN OEHb LKOMbI
2015 ropga. ®oto BnagucnaBa XBocToBa

ncuxonorvn. C 2008 rofa oHa IPaKTUYECKN eXEeTOTHO CO-
6upaer 30 -40 yyacTHUKOB Ha 4 -5 nHeit B IlogMoCcKoBbe.
B mkose, mpoBoguBLIelicst ¢ 29 aBrycra mo 2 CeHTsOps
2016 ropma, mpuHAIM y4acTue 35 4eloBeK.

IMTockonbKy OfHa M3 [eKIapupyeMbIxX 3agad — o0y-
YCHVUIC HAUYMHAKIIUX I/ICCHeHOBaTe}IeI?[ I BKIIOYCHUE UX
B 60Jee MIMPOKOe COOOIIECTBO, TOJABIAIee OOMBIINH-
CTBO YYaCTHUKOB COCTAB/LIIOT CTYAEHTHI (KaK 6akanmaBpua-
Ta, TaK N MaI‘I/ICTpaTypI)I) M aCIIVIPAaHThI IICUXOTTOTMIECKNX
(I)aKyIIbTeTOB. ITomumo JJIUTENBbHOCTU, OTINYME IIKOJIbI
OT CEMMHApPOB — B OPpMEHTALMM HAa HAYMHAIOINX MCCIe-
ZoBatesiell, HAMYUM 0OPa30BaTEIBHOTO aciekTa. 1o Tem
JKe ITpyIMHaM HIKOJIa 60nee [OCTyIIHA, Y€M KpYyIIHbI€ KOH-
depeHium: TpeGOBAHNUA K Te3MCAM AT TUPOBAHDL, YTOOBI
IIO3BOJIATD YIaCTBOBATD Aa’Ke CTyNEHTaM CTapIINX KypCOB
(He TONIBKO B Ka4ecTBe IIATOrO COaBTOPA).

Ucropuyeckn JlyHKepoBCKas IIKONAa He NPUBA3aHA
K KOHKPeTHOI?I OpraHmsanuy 1 B pa3Hbi€ Iofbl IIPpOBOAM-
JIach TOJ, STUON (baKyaneTOB ncuxonoruu PITY, HUY
BIIS n PAHXul'C. llIkonbl pa3HbIX €T 0ObeTUHSET KO-
MaHJja OpraHM3aTOPOB BO IMaBe ¢ Bragummupom Crmpupo-
HOBBIM, IICMXOJ/JIOTOM MBIINIJICHNA Y HBIHCIIHVM OE€KAHOM
¢axynbrera ncuxonornu PAHXul'C. Ilepsas mikosna mpo-
xogwna B 2008 romy Kak Bble3fgHas KOH(pepeHLIMs s
IICMXOJIOTOB MBIIIJZICHUA U 6])1}1& Ha3BaHA B 4YE€CTb KIaCCU-
YecKoro ucciefopatesnsa Muinennsa Kapna [Iyakepa. ITpn
9TOM H€ BC€ OOKJIaJbl I TEMbI OKa3a/IIChb CBA3aHbI MMCHHO
C TICUXOJIOTMEl MBIIITeHNs U (paKTNIecKu KOH(pepeHIus
6bUIa IIOCBAIIICHA KOTHUTUBHON IICUXOJIOTUM B OEIOM. He-
CMOTPsI Ha 3TO ¥ OTYACTHU 6arofapsi HEOXKUAAHHOI IIN-
poTe TEMATUKN, U YIaCTHUKM, VI OPTaHM3aTOPbl OLIEHNIN
IIKOJTy KaK y#a4nyo. IIIkoa okasamach 0cobeHHO addex-
TUBHOM JUIA HATAOKMBAHUA CBsI3el Kak MEXIY OTHETbHbIMUI
nccaefoBaTe/s My, Tak M MEXAY HayIHbIMM KOJIJIEKTUBA-
M 113 Pa3HBIX TOPOJOB I C pasHBIMU O0/IACTAMU MHTEpeca.
B pesynbraTe Tema 1 Ha3BaHMe COOBITUSA OPUIMATBHO 13-
MEeHM/INCD, HO TocBsmenne Kapny JlyHKepy cOXpaHMUIOCH
KaK y3HaBaeMoe I IIPYDKMBIIEeCs.

C camoi1 IepBoII IKOJIBI OCHOBHYIO YacTb IIPOTpaM-
MbI COCTAB/IIAIOT HOK/IaAbl YIaCTHNKOB, IOJAIOIINX TE€3MChI
C OIMCAHMEM 3aBepIIEHHOI 3KCIIEPUMEHTANBHON pabo-
L. [Tporenypa oTbopa ycTpoeHa Tak ke, Kak Ha OOBIYHBIX
KOH(epeHUMsAX: KKAYI paboTy He3aBUCHMO OLIEHUBAIOT
ABa CIEUMAINCTA, aBTOPBI [OPAOATHIBAIOT TESWCHI IO 3a-
MeYaHMsAM, U pelleHre 06 oT6ope MPUHMUMAETCA MO yxKe
06HOB/IeHHBIM Te3ucaM. TakuM croco6oM OpraHM3aTOPEI
KOHTPOIUPYIOT Ka4eCTBO PabOT 1 AAal0T OOPATHYIO CBSI3b,
0COBEHHO IIeHHYIO A/Is1 MCCIef0BaTeNel- HOBUIKOB.

®oTo 2. [NocTepHas ceccus Ha wkone 2014 ropa.
®oto Bsivecnasa ViBaHoBa.

B 2016 ropmy CTymeHTBI M aCOMPAHTHI NPeNCTaBUIN
cBOM pabOTHI Ha HEGONBIION IIOCTEPHON ceKiun (OKO-
70 30 mocTepoB). OTO OTHOCUTEIBHO HOBBI (OpMAT 1A
MepONPUATHA, TaK KaK Ha IEPBBIX LIKOJAX BCe YYACTHU-
KM TPECTAB/SUIM CBOM HOKIAAbl B (hopMaTe KOPOTKMX
YCTHBIX BBICTyIZIeHMIT. OIHAKO YCIEIIHbI OIBIT I1€PBOA
nocrepHoit kKoH¢pepernun 2011 roga «KoruntnsHas Hay-
Ka B MoCKBe: HOBbIe MCCIEIOBaHM» 3aCTaBWI 3ayMaThb-
Cs1 0 CMeHe VI XOTs1 6bI 06 060raleHNN CYIIEeCTBYIOLIETO
¢dopmara BbICTyIUIEHUIT Ha OdepefHOIT 1iKoste. [TocTepHbIe
TOK/Iafibl IOKA3a/IMCh YPE3BBIYAITHO YHAYHBIMM BO MHOTOM
6rmarofapsi TOMy, 4TO BpeMst OOCY’>KIeHNs [OocTepa He TaK
JKECTKO OTPaHMYEHO, KAK Ha OOBIYHBIX CEKIMIX KOH(e-
pennuii. IIoMumo aTor0, JOKIAAYMKY B IIPOLiecce paccKasa
0 CBOEM MCC/Ie[OBaHNY 3HAYUTEIbHO JIeTYe OpPUMEeHTUPO-
BaTbCsl Ha YPOBEHb I OIKTpayH[ TOTO, KTO IOOLIEN K €T0
IOCTEpPY, YeM Ha PAsHOLIEPCTHYIO ayfUTOPMIO Ha OOBIY-
HbIX KOH(pepeniusx. [losBreHne popmara IOCTEPHDIX O-
K/1afoB Ha mKose 2013 roga 6bUIO CBA3aHO C PACTYIUM
KO/IMYeCTBOM IPUIIANIEHHBIX [OKIAJYMKOB, UYTO MOTHU-
BUPOBAJIO0 OPraHM3aTOPOB K MCIIOIb30BAHMIO H0Tee KOM-
MAKTHBIX IT0 BpeMeHM IIOCTePHBIX CECCUIL.

Hauunas co mkonsl 2014 roga, mid TOro, 94To6bl Ko-
MOJTHUTENIbHO CTUMYIMPOBATh YYaCTHMKOB K CO3[aHMIO
Ka4eCTBEHHBIX IIOCTEPOB U IIOBBICUTb OOIMII YPOBEHb
Ipe3eHTaluy UCCAE[OBAHUI, HAYIHO-OTaTOTBOPUTENIb-
HBII TPOEKT B 00/acTM KOTHUTMBHBIX MCCIEHOBAHMIT
“Think cognitive, think science” mpoBOgUT KOHKypC Ha
JAYYLINII TIOCTEP CPefM YYACTHMKOB JIETHEM HIKOJIBI IIa-
matu K. Iyakepa. ITpy nmogsejeHun NTOTOB yIUTbIBAETCA
He CTOJIbKO COfiep>KaHUe CaMOTO JMCCIeNOBaHNUA, CKOTbKO
odopmirenne mocrepa.

Tperuit popmar paboTsl — JEKLUYU IPUITIAIIEHHBIX
CIIEL[ANTNCTOB. 37eCh TeMaTN4eCcKoe pasHooOpasiue Mak-
CYMAaJIbHO, ¥ IPMBETCTBYIOTCA NOK/IAfbl CIIELMANNCTOB
U3 CMEXHBIX 00/1acTeit.

[IIxona He HaKIafbIBaeT OTPAaHMYEHUS HA TEMBI HO-
K/TafIOB U MOCTEPOB (KpoMe 0OIMX PaMOK KOTHUTVBHBIX
UCCTIEIOBAHNUIT), HO B CIWIy TOTO, YTO MHOTUE Y4acTHM-
Kl IOCELIAI0T HIKOTY PEry/sApHO, BBIAENAETCA HECKONb-
KO Hamboree IMOMY/LIPHBIX TeM. IICHXOMOrus MbIUIIeHMs
IpeJCTaB/IeHa Ha IIKOJIe MCCIeSOBaHUAMM IIPOIeCcCOB pe-
meHuA 3agad (MOCKOBCKasA HaydHas rpymnma Bmagumm-
pa CrimpusioHOBa ¥ SIpOCTaBCKasA HaydHas rpymma Vnbu
Bragummposa n Cepres KopoBkiuHa) 1 MeXaHM3MOB Ka-
TerOpMajabHOIO HaydyeHNs (HaydHas Tpynma Ajekces
u Tarbsubl KotoBeix). Ha kaxpjoit mkome ob6cyxmaercs
TOBOJIbHO INMPOKMIT KPYT TeM, CBA3aHHbIX C BHIMMAHUEM
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U BOCIPUATHEM: 3PUTEIbHBIN MOUCK, (PeHOMEHbI (YHK-
I[MOHA/IbHOM CJIEIOTHI, MPOIeCcChl IMpeABHUMAHNA U T.[.
Ha mxorne 2016 roga Mrops Yroukun u Enena Top6yHo-
Ba (HMY BIIJ) pacckasanym 0 COBpeMeHHBIX NpeNCTaB-
JIEHWSIX O 3PUTENbHOI HOACKCTeMe pabodert maMsTH, a Ha
wkose 2015 roga Mapust @annkman (MI'Y) crenama 0630p
COBPEMEHHBIX MCCIEOBAHNIT B 0O/IACTH TICUXOIOTUY BHI-
MaHUs B CBeTe OYPHOTO Pa3BUTHUS METOLOB PETUCTPALIUN
AKTUBHOCTM MO3TA.

Taxoke ofHOI U3 peryasApHbIX TeM A IIKOJBI SB-
JIA€TCs IICUXOJIOTHS 3MOLMIA, B TOM 4MCIIe UCCIefOBaHUA
BIIMAHMS SMOIUI Ha KOTHUTUBHBIE IPOIIECCHI U BIMAHMS
9KCIIpeccui Ha CybbeKTUBHBIe HepexxuBanus. B 2015 rogy
YYaCTHMKAM 3allOMHMICA fokman [murpua JlocuHa
(MITI PAH) o pasnmumuusx B IepepaboTKe HeNTPaIbHBIX
U MOLMOHATbHBIX CTMMY/IOB, a TAKXXe O TOM, YTO HEKO-
TOpbIE MCCHENOBATENY YIPOIIEHHO NOAXOIAT K aHA/INU3Y
SMOLMOHA/IbHOM OKPacKM CTUMYJIOB, He yIMTBIBasd KOH-
KPETHOJ MOJA/IbHOCTY 3MOLMI ¥ NPUHMMAs BO BHUMA-
HIUEe TONIbKO BaJleHTHOCTb, B TO BpeMsdA Kak, HaIpumep,
OTPUIIATENIbHO OKpAIlleHHbIE CTYMYJIbl MOTYT I10-Pa3HOMY
nepepabaThIBAThCA B 3aBUCUMOCTI OT TOTO, KaKOIl VIMEH-
HO OTpUIJAaTeTbHOI 3MOIMell OHM «OKpalleHbl». Kpome
9TOTO, He BCET/ia BBIAE/AETCs BO3OYX/eHMe KaK mapaMerp
SMOLMOHA/TIbHON OKPAacKM, OT/IMYHBIA OT BaJIeHTHOCTHU.
Ipyrue wmcciefoBaTeny, KOPPEKTHO aHAIU3UPYSA 3MO-
LMOHANIbHYI0 OKPACKy CTUMYJIOB, HE YHENAT NOJDKHO-
TO BHUMAHMS KOHTPOJIIO MEePIENTUBHBIX XapaKTepPUCTUK
9TUX CTUMYJIOB, B Pe3y/IbTaTe Yero IPOMCXOAUT CMeNle-
HIe [IepeMEHHBIX, U HomydaeMble 3(p(eKTbl MOXKXHO 00b-
SICHUTD TIePILIEIITUBHBIMI OCOOEHHOCTSMIY CTUMY/IOB C TeM
Ke YCIIEXOM, KaK U VX SMOLMOHAIbHBIMI 0COOEHHOCTSIMIL.
Ha mxosne 2014 roga oco6eHHO Bhiiensanca qoknaan FOHHbI
Kpasuenko (PITY) mo cepuu skcrepuMeHTa/IbHBIX UCCIIe-
TOBaHMIA, pe3ynbTaThl KOTOPONM JE€MOHCTPUPOBAIMU, 4TO
HOJAaBJIeHNe IIPOSBIEHUA 3MOLMM YBEIMYMBAEeT VMHTEH-
CUBHOCTDb TI€PeXNBaHMs TeNeCHbIX OLIYLIEHMUH, CBA3aH-
HBIX C 9TOJ 9MOIMEN.

®oto 3. BeuepHss nporpamma
Ha wkone 2014 ropa.
®oto Bsyecnasa ViBaHoBa

B xauecTBe IpUIAIIEHHBIX JOKIAYMKOB Ha IIKOJIAX
BBICTYIIAI0T HE TOJIBKO KOTHUTMBHBIE IICUXOJOTU. B pas-
Hble rofbl Ha JJyHKepOBCKMe IIKOJIBI IIpMe3XKaau C Jo-
K/IafjaMI CIIEL[a/INCThI M3 TAKUX CMEXHBIX 00/1acTeit, Kak
aronorus (3051 3opuHa), reHeruka (Cernana bopunckas),
muarBuctuka (Ceernana Byprak), anammTudeckas ¢uio-
codus (Imurpuit VBaHOB), HeliposkoHOMuKa (Bacummmit
Kirouapes), neitpodusnonorus (Exarepuna Iledenkosa),
ucKyccTBeHHbII MHTe/UIeKT (Bukrop ®unH, Oner KysHe-
o). Kak mpaBmito, 310 65UTM 0630pHBIE JOKIAMbL, IPU-
3BaHHbBIe [TO3HAKOMUTD CTYHEHTOB M KOJUIET U3 APYIUX
AUCLUIVIMH C MPOOIeMAaTUKON U VCCIELOBAHVAMU CBO-
eit obrmactu. B 2016 roxy ¢ Takoro poga ZOKIafOM Ha TEMY
«ITpobnema peHOMEHATPHOTO CO3HAHNIS B AHATUTUIECKOIL
¢unocodpum» BeICTYIUI aHAIMTIIECKUT (umocod Omu-
Tpuii VIBaHOB.

JIONOMHUTeNIBHO K STUM OCHOBHBIM (opMaram,
Ha [IIKOJIaX IIePUOANYECKI IPOXOIAT KPYIJIble CTOJIBI Ha LN -
POKUe TeMBbl. B IipefpIfy1Iite Tofbl OHY IOCBAIIAIICD IIPO-
6eme co3HaHums, cuxoduanIecKoit mpobieme, mpobieme
MHCaliTa, pobieMe MoOfeselt OObACHEHNUS B IICUXOIOTUN
MBIIIJIEHNS, IPO6/IeMe 9BOJIOLVIOHHBIX 00'BSICHEHMIT B KOT-
HUTUBHO IICUXO/IOTUM U T.Ji. B 2016 romy aBTOpaM 3amom-
HIWIACh UICKYCCU Ha KPYITIOM CTOJIe IIO MCCTIefOBaHMAM
3puUTeNbHOro noucka. Vrops Yroukun un Enena T'opbyHo-
Ba IIPU3BIBA/IY K YMCTOTE SKCIIePUMEHTA/IbHOM ITapaiUrMbl
3PUTEIBHOTO IIOVCKA — KaK C TOUKY 3peHNA TeXHUIECKNX
MOMEHTOB (IIporenypa, 06paboTKa, MHTepIpeTanus Io-
KasareJiell), TaK ¥ C TOYKY 3peHns obuieit ugeonornu (ta
HapafiurMa co3faHa U JIO/DKHA JCIIONIb30BaTbCA TOJIBKO
LA U3y4eHN I HU3KOYPOBHEBDIX NePIIeIITUBHbIX SBJICHNIT).
JIpyrue y4YacTHUKYM HAMCKYCCUMM BBICKAa3bIBalIU MHEHIe,
YTO IPM KOPPEKTHON peanm3alyy TeXHUYeCKMX acIIeKTOB
3Ty HPOLIEAYPY MOXKHO JCIIONIb30BAaTh U B APYruX 06OmIa-
crax (B yactHOCTH, Vmbs BragyMupoB ynoMmHan B cBA3U
C 9TVM 00/1aCTh pelLIeHNsI MBICIUTEIbHBIX 3aad, Makcum
Mopo30B rOBOpMII O BO3MOXHOCTM M3y4eHMA KaTerOpy-
anbHBIX 9((eKTOB Ha Marepuane 3pUTEIBHOTO ITOUCKA,
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®oTo 4. CTyneHTbl U Npenogasartenu Ha wkone 2015 roga.
®oto AnekcaHpapel JTyHeBowi

a Omurpuit JIrocus — 06 u3ydeHuu mepepaboTKM IMOLM-
OHAIBHBIX CTUMY/IOB). B 1esioM o6cyxpeHNe 0 OLeHKaM
06erx CTOPOH OKa3alI0Ch YPe3BbIYAIHO MOIE3HBIM B YCIIO-
BISIX BCe OOJIBIIe Crenuanusalyy U N30/ OT/e/lb-
HBIX 00/1aCTell KOTHUTUBHO IICUXOJIOTHIL.

HOCKOHBKY y9aCTHMKaMM IIKOJIbI ABJIAKTCA B OC-
HOBHOM CTYIE€HTDI, TaK)XX€ CTOUT OTMETUTb MacCTE€p-Kiac-
Cbl IO paboTe C MCCIENOBATEIbCKUMHU MHCTPYMEHTAMMU
u MeTofami. B 2016 ropy mporuen He6OMbIION MacTep-
wracc Imutpus JltocuHa o aHanuay pasmepoB sddexTa
" MOLIHOCTU U IIO KOPpE€KIMM Ha MHOYXECTBEHHbBIE IIPO-
BEPKM CTAaTUCTMYECKOM 3HAYMMOCTM. B mpomuibie ropbt
COCTOSUIICh MaCTeP-KIaCChl IO CTATUCTUIECKOI 06paboT-
Ke JJAaHHBIX, aHa/M3y JJaHHBIX B cpefie R, meTomam moucka
u paborsl ¢ uHpopManyeit, NHGPACTPYKType UCCIefoBa-
TeNIbCKOM [eATe/TbHOCTH, IIPENCTaBICHNIO Pe3yIbTaTOB
ICHXOJIOTMYeCKMX McCIefoBanuii (tpeboBanust APA u Bu-
3yanusanyA JaHHBIX) U T. 1.

Hosossenenne Jlynkeposckoii mkonsl 2016 roga —
IIPOEKTHAsA pa60Ta B T€49€HIE IIKOJIbI /151 TPYIII CTYJEHTOB,
11e7IbI0 KOTOPOJ SIB/IAETCA CO3JIaHNe SKCIIEePUMEHTATbHOTO
IUIaHa OfHOTO KOHKPETHOTO MCC/IeOBaHMA TI0 3asIB/IEHHO
TeMaTMKe. ITa Mjesd M03aMMCTBOBAaHA ¥ HEKOTOPBIX MeX-
AYHapOIHBIX IIKOJI /I aCIUPAHTOB U CTYAE€HTOB CTapIINX
KypcoB. B xozie mpoekTa CTyZe€HTbl OCBalBalOT OCHOBHbIE
HaBBIKM, HEOOXOHuMbIe s NpoBefieHNA MCCIeJOBaHMUI
B KOHKPETHBIX O6}IaCTHX KOTHUTUBHON HayKI. 065{33-
TE€IbHbIM YC/IOBUEM pa6OTI)I HOHOéHbIX rpynim ABIAETCA
BO3MO>XHOCTb 06paTI/ITbC}I 1 IIPOKOHCY/IbTUPOBATHCA IIO
7060My BOIPOCY Y CTapILINX KOJUIET, KOTOpPble HAXOMSTCS
HeIofaneKy 11 He IIOHACTIbIIIKE 3HAKOMBI ¥ ¢ BO3MOXKHBIMU
pob/ieMaMIt, U € 3aB/IeHHON TeMaTHKOII B iertoM. Ha JTyH-
KepoBCcKoIl mmKkone 2016 roma Takoil TeMAaTMKON Obuin
OCO3HaBaeMble 1 HEOCO3HaBaeMble IIPOLeCcChl B PelleHNN
MBIC/IUTENBHBIX 3afad. ITO CTA/I0 CBOEOOPA3HON peakiuu-
eif Ha 6ypHO pasBMBaOLIleeCs: HAIIPAB/ICHNE MCCIeOBAHMIT
KpuUTEpueB OCO3HAHHOCTU B O6}IaCTI/I VIMIUDITMIDJUTHOI'O Ha-
y4eHus, a ufest MornpoboBaTh IPUMEHUTb pa3pabOTaHHbIE
KpUTEpUMN OCO3HAHHOCTU K PEHIEHNIO MbBICIUTEIBHBIX 3a-
Jad BO3HMKIIA Kak faHb mamstu Kapny Jynkepy. IIpo6ie-
MaTrKa co3HaHus B 2016 rogy oKasamach MaruCTpanbHOM
TEMOIT IIKOJIBI, YTO IIOMVMO TEMATUKN CTyAE€HIECKUX IIPO-
€KTOB TaKXXe IPOsABMIOCH B IIPOBENEHUM KPYIJIOTO CTONIA
II0 CO3HAHUIO U JIEKIUM 10 GUI0CcOpUM COSHAHNL.

BakHbIVI KOMIIOHEHT LIKOJIBI 3a IIpefie/laMI IIPOrpaM-
MBI — Ha/IKMBaHIE CBs3ell B UCCIE[OBATEIbCKOM CO00-
1IeCTBE. Tpa,lII/ILU/IOHHbIMI/I y49aCcTHMKAaMM IIKOJIbI MOJXHO
CINTAaTb MOCKOBCKME Hay4YHbI€ TPYNIIbl KOTHUTMBHDBIX

ncuxonoros us MI'Y, HMY BIII3, PAHXul'C u MII PAH,
a panee Taxke u3 PITY. Kpome Toro, perynsapro y4a-
CTBYIOT KOrHUTHUBHbIE uccnenoBatenu u3 CII6IY (CaHkr-
[Tetepbypr), KI'Y mm. K.3. Iuonkosckoro (Kamyra)
u Apl'y nm. ILT. Jemuposa (Spocnasnb). B pasHble ropst
Ha LIKOJIy TaK)Xe Hpuesxanu ydacTHuku u3 Hosocnbup-
cka, Exarepunbypra, Psizanm, Ykpaunst u Benopyccun.
Brarogapst aToMy pa3HOO6pasuio M y4acTUIO CTYAEHTOB
HapaBHe CO CTapIIMMM MCCIEfOBATEIAMY, IIKONA ecTe-
CTBEHHBIM 00pa3oM CTaHOBUTCS IUIOLIALKOI Ayt Hedop-
Ma/IbHOTO OOIE€H NS,

IToMrMO TpPagMIMOHHBIX [yIf BbIE3NHBIX MLIKOJ
UIp B «MapuIo», «LUUIAIY» U «KPOKOAUIA», HedopMab-
Hasl BeUepHsisi IPOrpaMMa IO3BOJLIET JOOOCYANTb TEMBI
U paboTel, He [[O KOHIIA PacKpbIThie B AHEBHOE BpeMsL.
Ha mepBbIx IIKOTax camoif ropsdeil TeMoil 6bUta KOH-
nernmua B.M. AmmaxBepmoBa U CBA3aHHBIE C Hell 9KCIIe-
pUMeHTa/IbHbIE NaHHBIE, HA IOCTIETHUX — OOCYyXIeHue
HesITe/IbHOCTH Tab0paTopuil, B KOTOPBIX PabOTAIOT y4acT-
HMKI U OPTAHU3ATOPBL.

B cymme Habop dopmaToB paboOTHl Ha IIKONAX [O-
CTATOYHO pasHOOOpaseH, YTOOBI YYACTHUKY MOTYdayn
L[EHHBIJ OIBIT HE3aBUCHMMO OT CTApLIMHCTBA M 061acTn
uccnegoBanuit. Onupasch Ha COOpaHHbIE OT3BIBBI YIACT-
HMKOB U COOCTBEHHDIIT OIBIT, aBTOPBI CPOPMYIUPOBAIIH,
B YeM BUAAT LIeHHOCTb LIKOJI CTYAEHTBI, C OfHOI CTOPOHBI,
¥ OIIBITHBIE HAYYHBbIE PAOOTHUKY — C IPYTOIL.

Ecnu pedus upeT o L{eHHOCTH AJIst CTY[EHTOB, TO IIep-
BbIe IIO/IE3HBIE PE3Y/IbTATHI MOSIB/ISIOTCS YK€ Ha Hadalb-
HOM 9TaIle, KOIfa XKeMaloljyie IPUHITh yJ4acTye B LIKOJIe
IPUCBUIAIOT 3a5BKY M KPAaTKIe Te3MChI C OIMCAHIEM IPO-
BeJIeHHOT'O MCCIeOBAHMs (MM IIPOEKTa TOMIBKO IUIAHUPY-
IOI[ErOCsT MCCIEHOBAHN, YTO JOIYCTUMO /IS CTYAE€HTOB
MIagmux Kypco). OIBIT CaMOCTOSITEIbHOTO HAruca-
HMsI TE3MICOB CaM IO cebe UpesBBIYAIIHO BaXKeH, IOCKOTIb-
Ky 0Oobllas 4acTb HAyYHO! KOMMYHMKALUY IIPOXOLUT
MMEHHO Ha KOH(pEepeHIUsX. A /I TOTO, YTOOBI IIOMACThb
Ha IPWINYIHYIO KOH(pePeHLI0, HeOOXOAMMO YMeTh IINCATh
HPWINIHBIE TE3VCHL.

B oTBer Ha CBOM Te3WCHI MOTEHI[MA/TbHbIE YIACTHMU-
KU TIOJIy4aIOT TIOAPOOHbIE PelleH3ny, B KOTOPBIX YKa3aHO,
KaK MOXXHO OpabOoTaTh WIN YIy4IIUTH [ePBOHAYATbHbII
TEKCT M caMo uccefoBaHue. Takas pasBepHyTas obpart-
Hasl CBS3b KaK pa3 U MO3BOJISIET MOJIYYUTh HEOOXOAMMbIe
HaBBIKYM HAIMCAHWUs Te3ucoB. IIpolecc peleH3MpoBaHMs
HOJIHOCTBIO aHOHUMeH. Jlake /s TeX, KTO efjeT Ha IIKO-
JIy He BIIepBbIe, ObIBA€T YPE3BBIYAITHO ITOIE3HO IOTYINTD
06paTHYIO CBSA3b HA TE3UCHI OT CTAPLINX KOJIIET, KOTOPBIe
IPOBOJAT MCCIENOBAHMS B CMEXHBIX 0071acTAX M 6aro-
Japsi 9TOMY CIIOCOOHBI [TOMEYATh BaXKHBIE JETA/IN, He 3a-
MeTHBIE JUIA «3aMbUIEHHOTO» B3rAma. Ilo MaTepuanam
IPOBeJEHHBIX HIKOJI BBITYCKAIOTCS COOPHIIKI CO CTATHAMI,
KOTOpBI€ JOBOJIbHO YaCTO A/IsL HAYMHAIOIINX CBOII ITYTh MO-
JIOABIX YUEHBIX SIB/LIIOTCS IPpoboit mepa. CTaTey MULIYTCS
Ha OCHOBe ITOCTIefHEl BEPCIH Te3UCOB, a TAKXKe LIMPOKOTO
06Ccyx/eHNs JOKIafia Ha IOCTEPHBIX CECCUsIX, YCTHBIX J10-
K/IafaX WIK B Ky/Iyapax B paMKax IIKOJIBL.

ITomumo 3TOrO, CaM (HOpPMAT IOCTEPHBIX JOKIALOB
KaK IPaBWIO /s HOBBIX YYACTHUKOB ILIKOJBI SIBJISET-
cs1 HeompoOoBaHHBIM. Ha momaBrsomeM OOMbIINHCTBE
MeX[YHAPOLHBIX KOH(EpEeHIMit IPOBOAATCS IOCTEPHbIE
ceccuu, U TIO9TOMY HaBBIKM, HEOOXOAMMBIE /IsI CO3AHMUS
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Bsa4yecnas BaHoB, HukuTa JlormHos

LLikona namaTtu K. OyHkepa

COOCTBEHHOTO TIOCTepa ¥ IPe3eHTALUY MCCTIENOBAHNS IO
HeMy, Ype3BBIUaiTHO BaXKHBI.

Ha 1mkore BceM ee y4acTHUKAM TIPEFOCTABIISIOTCS 06-
MIMPHBIE BO3MOXXHOCTH [/Is1 OOIIEeHMS C TIPEIOfaBaTe SIMMU
M Hay4YHBIMM PYKOBOAMTE/LsAMU «be3 cratycoBy». IIpenmo-
JIaTaeTCst, 4TO mepef MIOM (YHAAMEHTATbHBIX HAayYHbIX
npobeM Bce paBHBI, a 9TO 3HAYMUT, YTO OPUTHHAIBHYIO
U[IEI0 WIN KaKOe-TO HETPYMBUAIBHOE PellleHIIe MOXKET IIPefi-
JIOKUTb KaK Ipodeccop, Tak U CTYLEHT-BTOPOKYPCHUK.

B 1e1oM MOXXHO CKa3aTh, YTO MIKO/IA MaMATH [IyHKe-
pa I03BOJISIET JOBOIBHO OBICTPO MHTETPUPOBATHCS B MIPO-
deccrmonanpHOe COO6IECTBO KOTHUTUBHBIX IICUXOIOTOB.
Omna moMoraet COpMeHTHPOBATHCS B COBPEMEHHBIX U MHO-
IfIa KITaCCUYEeCKUX MCCIENOBAHNMAX TO3HAHNS B IIMPOKOM
CMBIC/IE 9TOTO C/IOBA, MO3HAKOMMUTHCS PA3OM C OOJIBIINMM
KO/IMYECTBOM KOTHUTMBHBIX IICUXO/IOTOB (a MHOIMA U He
TOJIBKO IICHXOJIOTOB) PasHbIX IIOKOJIEHUIT, 06CYANTb COO-
CTBEHHBbIE UJIeN U 3aAYMKI, HO IJITaBHOe — C(HOPMUPOBATD
Y TIOAPACTAIOIETO TIOKONEHNA TaK Ha3bIBa€Mblil HAyIHBIN
BKYC, TO €CTb CIIOCOOHOCTb OT/INYUTH XOpOLIIee MCCIER0-
BaHUe OT IJIOXOTO0, XOPOIliye KHUIY OT IUIOXUX, XOPOIIYIO
TEOPUIO OT IUIOXOIT, XOPOIIVE METOMBI OT IUTOXMX, & TAKXKe
CII0COOHOCTD BBIETATD IJIs1 CeOsI MHTEPECHBIE ¥ MHOTOO-
Geljaolye uey, HapaByIeHNsI UCCIIETOBAHMIL.

IIpu Bceit 3HAYMMOCTH [/IA CTYJEHTOB 1 aCIIMPAHTOB
JlyHKepOBCKast MIKO/IA BHICOKO LIEHUTCSI TAKXKe U CTApIIN-
MM KOJUIETaMH, KOTOpPbIe BBICTYIIAIOT Ha Hell B poj 1ubo
OpraHU3aTOPOB, MO0 MPUIIALIEHHBIX JOKIAAINKOB, 1160
PpeLieH3eHTOB (2 KOMY-TO 3T POJIN YAAETCS ¥ COBMELATh).

It yKe COCTOSIBUIMXCS KOTHUTUBHBIX IICHXOJIO-
roB JIyHKepOBCKasl LIKO/IA Ba)KHA 110 MHOTUM IIPUYMHAM.
Bo-miepBBIX, IIKOa MO3BO/ISIET MM MOTHBMPOBATH CBO-
UX CTY[IeHTOB JIeJIaTh XOPOIIJe NCCIeFOBAHMSA C T€M, UTO-
OBl MX TOKa3aTb M OOCYAUTH. 3a0[{HO CTYAEHTHI CMOTLYT

yBUIETb 4yXXye paboThl, CPABHUTH UX CO CBOUMM U, KaK
C/IefiCTBYe, TIOHATH, Ha KAKOM ypOBHe OHHU paborator. Bo-
BTODBIX, IIKO/IA MaMATH JIyHKepa BBICTYIIaeT B PONM He-
KOTOpPOTO 3HaKa KayecTBa. Ec/m CTyfeHT mwim acnmpaHT
Ipoulen KOy, TO B CO3HAHMM CTApIIMX KOJJIET OH CTa-
HOBUTCS Ha IIar O/IDKe K HACTOSINEMY aKafleMIYecKOMY
coo6meCTBy KOTHUTUBHBIX MUCCIIefloBaTeNeil. B-TpeTbux,
mKona namATH JIyHKepa IpefoCTaBiAeT JONOTHUTENb-
HYI0 BO3MOXXHOCTb BCTPETUTHCS 1 IIOOOIIATHCS C KOJIIe-
raMU-Ipy3bAMU U3 LPYTUX ropomoB. Bo MHOrOM naHHas
IIKOJIa ABJIAETCS OGHUM U3 CIIOCOOOB CIUIOYEHMSA U IOfI-
mepXXaHusi MPOdecCHOHATBPHOTO COOOIIeCTBa, BKIIOYE-
HIUSA B HETO HOBBIX WIEHOB. B-4eTBepThIX, MIKOJIA IaMATU
JlyHKepa II03BOJISIE€T IPEOJIONIETh PaspblB MEX[Y IIOKO-
JIEHUSIMM M Y3HATh HOJIy4Ille, KaK BBIIJIIAAT, 9TO U3 cebs
IPENCTABIAT ¥ 4eM MHTEPECYIOTCA COBPEMEHHbIE MO-
7opble ydeHble. B-IATHIX, WIKOMa mamATy JlyHKepa cra-
Jla CBOEOOPA3HON 9KCIEPUMEHTATIbHON IUIOLIAMIKOM, T/e
MOXXHO TIOTIPO6OBATh peann30BaTh HOBbIE GOPMAThI B3all-
MOJIeNICTBMA. B-mecTpIX, mKoma namaATy Jlynkepa ABnser-
Csl UICTOYHUKOM HOBBIX MCCI€N0BATeIbCKUX Mell M HOBBIX
COBMECTHBIX ITPOEKTOB Y UCCTIEJOBATENIEN U3 Pa3HBIX TOPO-
nos. Hy n HakoHen, B-ce[bMBIX, KOy aMATH [IyHKepa,
II0 C/IOBAM HEKOTOPbIX KOTHUTUBHBIX IICUXOIOTOB, MOXKHO
CYNTATh CIIOCOOOM OT/bIX4, KOTZIA He HYXXHO JYMATh O py-
TUHE ¥ HOJNUTHUKE, a BCe BPeMs OCTAaeTCs Ha 00CYy>KfeHue
cofiepXKaHIsI 1 [PY>KecKoe oOIieHue.

ITogBOAA HEKOTOPBII UTOI, MOXXHO CKasaTb, 4TO
mKosa MaMATH JIyHKepa 3a CBOIO 4yTh MEHee 4YeM Jiecs-
TUIETHIOI0 MCTOPUIO OYeHb CHMIBHO HOBIMsIIA Ha HopMu-
poBaHe IpodhecCroHANTBHOTO CO001eCTBa KOTHUTYBHBIX
IICHXOJIOTOB U MOMOIZIa 0003HAYNTD M IO3BOJLIET Yiep-
JKMBATh JIOBOJIbHO BBICOKYIO IUIAHKY HEMHOTOYMCTIEHHBIX
KOTHUTVBHBIX MCCIEJOBAaHNII B HALIE CTPaHe.
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Abstract. The Summer School in Memory of Karl Duncker “Theoretical and Applied Problems of Cognitive Psychology”, or
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