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Abstract

The purpose of the research is to identify the scope
of combined use of different options of sensorimo-
tor response to assess the effectiveness of the sub-
ject’s reorientation from one apperception scheme to
another. The empirical research has used the method
of a laboratory experiment with an intra-sub-
ject implementation plan. 66 students have been
the study participants. Computer hardware has been
used. The study participants have performed a series
of trials of a simple sensorimotor reaction, a senso-
rimotor reaction of choice and a double choice task,
which primarily provides for immediate determina-
tion of the apperception scheme and then - selec-
tion of an action option. Results. The research has
established a significant reduction of the reaction
time under increasing orientation time in a double
choice task for one and three alternate solutions (the
Friedman test is respectively: x?r=300,65 (df = 5;
p<.001) and x*r=62.67 (df = 5; p<.001). The author
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AHoTanisa

MeToO10 AOC/HiPKeHHsAA € BHU3HAaYeHHS MOXKJIMBOCTEH
NOEAHAHOIO0 BUKOPUCTAHHS Pi3HUX BapiaHTIB CeHCO-
MOTOpPHOTO pearyBaHHs /I OL[iHKH eQdeKTUBHOCTI
NepeopiEHTYBaHHS CyO'€EKTa 3 OJHIEl ammepuenTHUB-
HOI cxeMH il Ha iHIy. B eMnipuyHOMYy AOC/iPKEeHHI
3aCTOCOBAHO METOJ, J1A60PATOPHOIO EKCIepUMEHTY
3 BHYTPIIIHbOCYG'€KTHUM IJIAaHOM peavtisamii. JlocJri-
IPKYBAaHUMHU B eKCIIEpUMEHTI OYsIu 66 CTyAeHTiB. Buko-
pUCTOBYBajlach KOMIT'lIOTepHA TexHiKa. [JlociimkyBaHi
BUKOHYBaJIH cepil cipo6 IPOoCTOi CEHCOMOTOPHOI peak-
11il, CeHCOMOTOpHOI peakii BuU6opy Ta 3ajayi “noapiu-
HOTO BUOOpPY”, B SIKid CMOYATKy mepefdadasocs ore-
paTuBHe BU3HAYEHHA aNleplLenTUBHOI CXeMHU [iH,
a nmoTiM - BUGip BapiaHTy aiil. Pe3ysnbraTu. BcTaHoB-
JIEHO CyTTEBe 3MeHINeHHs 4Yacy peakmii mpu 36iab-
IIeHHI Yacy Opi€EHTYBaHHS B 3aZa4i “moABiHHOrO
BUOOpPY” AJI OAHOTO i AJIA TPbOX BapiaHTIB pilieHb
(xkpuTepiit ®pigmana BignosigHo: x*r=300,65 (df = 5;
p<.001) Ta ¥*r=62.67 (df =5; p<.001). Bysu oTpuMaHi

Creative Commons Atribution 4.0
International (CC BY 4.0)



Assessment of subject’s readiness for urgent actions
using the variations of sensorimotor response tasks

has obtained the mathematical models of the linear
relationship of the time change in a sensorimotor
response for a stimulus from time of orientation in
the two indicated variants. The realization of the Hick’
Law in the experiment has been confirmed: a simple
sensorimotor reaction of the study participants is
quicker than a reaction of choice between three alter-
natives (the Wilcoxon signed-rank test: Z = -7.073;
p < .001). The identity of organizing the response
processes for the variants of a double choice task
has been defined. To solve a double choice task,
there has been established the availability of antic-
ipation effect for reactions to one possible variant
of a stimulus under the values of the orientation
time of .25 sec and 30 sec (respectively: t=3.138 as
p=.003; t=8.656 as p<.001). Conclusion. The assess-
ment of the rate of the subject’s urgent actions can
be implemented with the use of a double choice
task that involves an immediate choice and realiz-
ing one of two variants of sensorimotor response.
Automatic variations of orientation time in a double
choice task allow establishing the required duration
of the urgent formation of a new operative image
and a mode of actions, taking into account the set cri-
terion - the time of a simple sensorimotor reaction.

Key words: operative image, attitude, anticipation,
apperception scheme, simple sensorimotor reaction,
sensorimotor choice reaction.

Introduction

The transience, complexity and variability
oftheprocessesofreality -accordingtowhichmod-
ern man must organize his activities - are stead-
ily increasing. Under such conditions, the organ-
ization of the psychological system of activity
should be flexible and dynamic. In cases of radical
changes in the situation, it becomes necessary to
restructure the regulatory activity of the oper-
ation image as quickly as possible. By relying on
the above, human actions can meet the current
and expected challenges of reality.

Problems of the organization of human
actions in case of emergency significant changes
of conditions were actively developed by

engineering  psychology  research, sports
psychology, and extreme psychology.
The archives of aviation psychology are

particularly replete with illustrative examples
in this respect. The facts of erroneous actions
of pilots, which led to catastrophic consequences,
should be considered to be the most
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MaTeMaTU4Hi Mojiesi JIiHIHHOrO 3B’S3Ky 3MiHHM 4acy
CEHCOMOTOPHOI'0 pearyBaHHA Ha CTUMYJI BiJi 4acy opi-
€HTYBaHHA y [JIBOX O3HauyeHUX BapiaHTax. IligTBep-
JPKeHO peaslizalilo B eKcliepuMeHTi 3akoHy Y. Xika: po-
CTa CEHCOMOTOpHA peaklii AO0C/iKyBaHUX IIBUJLLIE
peaxiii BUGOPY 3 TPbOX aJbTepHATUB (KpUTepil 3Ha-
KOBUX paHTiB YinkokcoHa: Z = -7.073; p <.001). Byso
BU3HA4Y€HO iJeHTUYHICTb oOpraHisauil npoueciB pea-
TyBaHHS JAJ1s BapiaHTIiB 3aza4i “nojBifiHoro BuGOpy”.
Jlns pinteHb 3aja4i “nofBiiHOro BU60pY” BCTAHOBJIEHO
HasIBHICTb aHTULMNALIKHOrO0 eQeKTy Yy BUNaKax peak-
il Ha OJJUH MOXXJIMBUHM BapiaHT CTUMYJY NpU 3HA4YeH-
HSIX 4acy opieHTyBaHHA B .25 ¢ Ta .30 c (BigmosigHO:
t=3.138 npu p=.003; t=8.656 npu p<.001). BucHOBOK.
OniHka MBUAKOCTI TepMiHOBUX Aill CyG'EKTA MOXKe
NPOBOAUTHUCA 3 BUKOPUCTAHHAM 3afadi “nofBiHHOrO
BUOOpPY”, B fIKI omepaTHBHO OOHPAETHCS U peasisdy-
€TbCS OJWH 3 JIBOX BapiaHTIB CEHCOMOTOPHOTrO pea-
ryBaHHA. ABTOMaTH4Hi Bapialii 4yacy Opi€eHTyBaHHA
B 33/iaui “mozBifiHOro BUGOpPY” 3 ypaxyBaHHSIM 3afa-
HOT'O KPUTEPIiIo — 4acy NpoCTOI CEHCOMOTOPHOI peakliii,
JI03BOJIAIOTh BU3HAYUTU HEOOXiHY TPHUBAJICTbL Tep-
MiHOBOro GOpMyBaHHSI HOBOTO OIlepaTHBHOr0 06pasy
i crocoOy Aiil.

Kio4oBi cioBa: onmepaTUBHHN 06pa3, yCTAaHOBKQ,
aHTULMIIALIA, annepLenTUBHA CXeMa, IpoCTa CeHCOo-
MOTOpHA peakllis, CCHCOMOTOPHA peakKIiisi BUGOPY.

Bctyn

HIBUAKONJIMHHICTD, CKJAHICTh Ta MiHJIUBICTh
NpoLeciB AIACHOCTI, 3riflHO 3 SIKUMU IOBHWHHA
OpraHi3oByBaTW CBOX JIAJIBHICTb CydacHa
JIIOZIMHA, HEYXWJIbHO 36UIBLIYIOTHCA. 3a TaKHUX
YyMOB 1 oOpraHisanifg IICUXOJIOTIYHOI CHUCTEMHU
JisIBHOCTI MOBMHHA OYTH FHYYKOIO Ta JMHaMIiy-
HO0. Y BUIIaJiKaX paJiKaJbHUX 3MiH 06CTaHOBKH
HeoOXi/JHOI0 CTa€E sSIKOMoOTra IIBU/JKa MnepebyoBa
PETY/I0IYOro AisJbHICTh ONlepaTUBHOI0 06pasy.
TiNIbKY 3aBAAKUA LbOMY Ail JIIOAUHU MOXKYTh BiJl-
MOBIJATH NOTOYHMM 1 OYiKyBaHMM BUKJIMKaM
JiMCHOCTI.

[Ilpo6iemaTuka opraxizanii  Jill  JOAWHU
NpU eKCTPEHHHUX CYTTEBUX 3MiHaX 0O6CTaHOBKH
aKTHUBHO PO3pobJIsiaacs y AOCTIPKEHHSX 3 iHXKe-
HEepHOI MCUXO0JIOTi], B IICUXOJIOTII CIIOPTY, B €KC-
TpeMaJibHii mncuxosiorii. Oco6ysMBO 6GaraTUMHU
Ha IO0KAa30Bi NPUKJI3JAU B O3HAYEHOMY aCIeKTi
€apxiBM aBialiiiHoI ncuxoJiorii. | Hal6inbII BUpa3-
HUMU TYT CJIiJ] BBaXKaTU PaKTH MOMUJIKOBUX il
JIbOTYUKIB, sIKi NMpU3BeJd A0 KaTacTpodiuHux

ISSN 2663-970X
47



INSIGHT

The Psychological Dimensions
of Society
University.

expressive in this context (Shumilov, 2006).
One of the most high-profile examples
of fatal mistakes in civil aviation was the mistakes
of an experienced Boeing 747 pilot in assessing
the take-off situation in extreme conditions
of time shortage in Los Rodeos in 1977. The crash
killed more than 580 people on two planes that
collided on the takeoff runway. Another example
is the crash of a DC-10 near Chicago in 1979 due to
theloss of an engine on takeoff and the subsequent
aircraft crew’s incorrect assessment of the critical
situation. The pilots paid too much attention to
the guidelines of the on-board computer, which
failed to function, and did not realize the actual
course of events up to time. The crash of the A 300-
310 aircraft near Mizhrichensk in 1994 is a prime
example in the aspect under consideration. This
crash was caused by some errors and violations on
the part of the crew, which led to an unauthorized
shutdown of the autopilot and a sharp change
in the flight situation. The pilots failed to notice,
identify and remedy the emergency in due time.

Itshould be added that the study of peculiarities
of the formation of the flight's image and the
actions of a pilot in an emergency, including
the unauthorized shutdown of the autopilot,
generates a specific interdisciplinary research
direction. The principle of an “active operator”
by V. 0. Ponomarenko should be regarded as
one of the important contributions in this area
(Zavalova et al., 1986). It is noted that upon
unexpected significant variations in the situation,
the operation image regulating the subject’s
actions changes in content and even deteriorates
in many cases. At the same time, the renewal
of a full-fledged operation image takes place
over a while and requires considerable mental
and physical efforts.

The dynamics and variability of sports
processes are not the exceptions but the rule.
Athletes, more or less, but constantly must bargain
for the flip of events. Moreover, they are insecure
about the course and essence of possible
changes. In this context, there are questions
concerning the speed and adequacy of the shaping
of an operation image of a situation and actions.
A delay and mistakes of an athlete in assessing
the situation and making relevant decisions lead
to performance decline, defeats (Cheban et al,
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Hacnaigkis (Ilymusos, 2006). OfHUM 3 HAUOGIABII
TYYHUX TPUKIA/IiB paTaJlbHUX TOMUJIOK Y IIUBI/Ib-
HiM aBialii cTaJy NIOMMJIKH JJOCBig4eHOTO IijioTa
“boiHra-747” B oliHIi 3/1iTHOI CUTYyallil B eKCTpe-
MaJIbHUX yMoBax Jedinuty ydacy B Jloc-Pogeoci
y 1977 poui. ¥ niit katactpodi B ABOX JiiTakax,
110 3iIITOBXHYJMCS Ha 3JITHIM cMy3i, 3aruHy/10
noHaz 580 oci6. [HIKuK npyukaazg — aBapis JiTaka
DC-10y 1979 poui nig Yukaro yepes BTpaTy ABU-
yHa Ha 3JIeTi Ta HACTYIIHY HeBipHY OLLIHKY KpU-
TUYHOI CUTyalil eKinakeM MNOBITPAHOrO CyJAHA.
[lisioTH 3aHaATO GaraTo yBard NpUAIJIUIN PEKO-
MeH/aLisiM 60pTOBOT0 KOMIT' I0TePa, IKUH [0 TOr0
K BUHMILIOB 3 J1aJly, i CBOEYACHO He 36arHy/u Mpo
peasbHUM nepebir nofiil. [Ioka3oBol0 B acnekTi,
1110 pO3pOO6JISAETHCS, € KaTacTpoda Jitaka A 300-
310 nopsx 3 MixkpideHcbkoM y 1994 p. 1o kata-
cTpody 6y/I0 CINPUYMHEHO HHU3KOK ITOMHUJIOK
Ta MOpYlIeHb 3 6OKY eKimaxy, sKi Mpu3Besn 10
HECAaHKLIOHOBAHOI'0 BIJKJ/IOYEHHS aBTOIIJIOTY
M o pi3koi 3MiHM MOJIbOTHOI cuTyanii. [lisoTn
CBOEYACHO He 3MOIJIU OMITUTH, ileHTudikyBaTH
Ta BUIIPAaBUTH aBapilHy CUTYyallilo.

Ciaim mojaTH, 10 BUBYEHHS 0OCOOJIMBOCTEH
dbopMyBaHHA 06pa3y MoJbOTY i Ail JIbOTUYMKA
B HeUITaTHUX CUTyalidx i, B TOMYy 4YHCJIi, 3a
HECAaHKLIOHOBAHOI0 BHUMKHEHHS aBTOIIJIOTY
yTBOPWOE crnenudiyHUN MDKAUCUUILIIHAPHUN
HanpsAMoOK jgocaifpkeHb. OZHUM 3 BaXJWBUX
HalpaloBaHb I[bOTO HANpPAMKY CJif BBaXaTH
i mpuHIMN “akTUBHOTO omepaTtopa” B. O. IloHo-
MapeHKo (3aBaJsioBa Ta iH., 1986). Bia3HauaeThbcs,
110 [IPU HEOYiKYBAaHUX CYTTEBUX 3MiHAX CUTYyallil
omepaTUBHUM 06pas, AKUN peryare Jii cy6’ekTa,
3MICTOBHO 3MIHIOETHCH, & HEPIJKO — B3araJi pyu-
HyeTbCA. [Ipy 1bOMy BiJHOBJIEHHSA IIOBHOLLIHHOI'O
OTEePaTUBHOTO 00pa3y BiZ0OYBAETbCS BIPOAOBIK
JesKOro 4acy i BUMara€ CyTTEBUX ICUXIYHUX
i pi3UYHUX 3yCUIIB.

JluHaMi4yHICTb Ta MIHJUBICTH MPOLECIB CIOp-
THUBHOI JiA/JIbHOCTI € He BUKJIIOYEHHAM, a NpaBU-
JioM. CmopTCcMeHH 6isibIl a60 MeHII, aJjie MOCTiKMHO,
MOBUHHI OYTH TOTOBi [0 3MiH NMOTOYHOI CHUTYya-
1ii. Ane g HUX 3aJIMIIAETbCS HEBU3HAYEHICTb
y HalIpSAIMKY Ta 3MiCTi MOKJIMBUX 3MiH. | TYT Takox
MOCTAKTh NUTAHHSA WOA0 WBUAKOCTI M aJleKBaT-
HOCTi MOGYA0BU ONepaTHBHOIO 06pa3y cuTyauil
Ta Aid. HecBo€YacHICTh Ta MOMUJIKUA CIIOPTCMEHA
B OLiHIi cuTyauii ¥ NOpUUHATTI BignmoBigHUX
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2020a; Cheban et al., 2020b; Popovych et al,
2019; Van de Water et al., 2017). In some sports
(for example: mountaineering, skydiving,
gymnastics, diving, etc.) incorrect assessment
of a situation can result in tragic consequences
(Lynall et al., 2018).

The operation image, which regulates
the subject’s actions, is a complex multicomponent
mental formation (Konopkin, 1980; Zavalova
et al, 1986). This image not only reflects
the peculiarities of the current situation
but also takes into account the available
mental and physical resources, determines
the next stages of effective implementations on
the way towards achieving the intended goal.
The operation image is oriented in a certain
way and characterized by peculiar dynamics. In
this case, it can be considered as a sensory form
of the manifestation of a more fundamental mental
phenomenon - the actual attitude. The actual
attitude functionally determines the directed
readiness of the subject to accomplish certain
relations with reality. In the organizational context,
it is an integral entity that combines the needs
and experience of an individual with information
about the current situation (Chkhartishvili,
1978). The essential changes in the current
situation necessitate altering the actual attitude
and operation course of actions. Moreover,
the previous actual attitude has inertia, stability;
upon frenetic changes of the situation, it finds
expression through inconsistency with changes
and errors at the unconscious level of mental
regulation. This feature has laid the foundation for
the experimental study of the attitude.

Another important feature of the attitude is
that it covers the entire duration, the development
of the process the subject focuses on (Plokhikh,
2019). The integral duration of the process
contains crucial features of its background
and possible future. Such structural construction
ensures anticipatory effects in the implementation
of the operation image controlling actions
(Nosovetal., 2020; Popovych etal.,, 2020; Zavalova
etal, 1986).

In terms of a specific activity performed
by a particular person, the changes in
the current attitude and operation image depend
on the specificity of the situation, personal
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pillleHb MPU3BOAATH /10 3HUKEHHSI pe3yJbTaTiB,
o nopasok (Cheban et al, 2020a; Cheban et al,
2020b; Popovych et al., 2019; Van de Water et al.,
2017). A B mesiKMX BHUJAX CHOPTY (HANpHUKJIAJ:
/IbIiHI3M, NapalmyTHU3M, TiMHACTHKa, JalBiHT
Ta iH.) HeBipHa oIjiHKa cHTYyaLil MOXXe MaTH U Tpa-
riuni Hacigkwu (Lynall et al,, 2018).

OnepaTUBHUM 006pas, 10 PeryJIIoE il Cy6’eKTa,
€ CKJAJHUM 0araTOKOMIIOHEHTHUM [MCHXIi4-
HUM yTBopeHHsAM (KonomnkuH, 1980; 3aBasioBa
Ta iH.,, 1986). lleii 06pa3 He Ti/bKU BiJj0O6paxKae
0COGJIMBOCTI MOTOYHOI CUTYyalii, a U BpaxoBye
HasIBHi mcuxiyHi Ta Gi3WYHI pecypcH, BU3HAYaE
MOCJAi0BHI eTany JAi€BUX peasiszalliil Ha HLIAXY
J10 loCATHEHHSI HaMiyeHoi MeTH. OnepaTUBHUN
06pa3 NeBHUM YHHOM 30PiEHTOBAHUM Ta Xapak-
TePU3YETHCA CBOEPIAHOIO AUHAMIKOIO. Y TaKkoMy
BapiaHTI BIH MOXe pO3IJIAfaTHUCA K 4YyTTEBA
dopma mposiBy 6ibll GyHAaMEHTAIbHOTO ICU-
Xi4HOTO fIBUIIA — aKTyasJbHOI YCTAHOBKU. AKTY-
aJlibHa YCTaHOBKA (QYHKI[IOHAJbHO BHU3HAYaE
CIpPSIMOBAHY TOTOBHICThb CcyG’eKTa [0 peasisanii
MEeBHUX BiJIHOUIEHD 3 AikcHicTI0. OpraHizaniiHo
K BOHA € IHTerpaJbHUM yTBOPEHHSAM, AK€ MOEL-
Hy€ MoTpebu U J0CBiA ocobucTocTi 3 iHpopMa-
[[i€l0 MpO MOTOYHY cuUTyalio (UXapTHUIIBUIIH,
1978). CyTTeBi 3MiHU NOTOYHOI cUTYyallii po6AATh
HeoOXiHUMHU ¥ 3MiHM aKTyaJibHOI YCTaHOBKH
Ta ollepaTUBHOro o6pasy Jii. [Ipu npoMy nore-
peAHs aKTyas/ibHa yCTAaHOBKA Ma€ MeBHY iHepIil-
HIiCTb, CTIHKICTB, i MPU pi3KKX 3MiHaX 06CTaHOBKH
BOHA NPOSIBJSETHCSA 3 HEYCBiJOMJIIOBAaHOT'O PiBHSA
IICUXIYHOI perysdauil HeBiANOBiAHICTIO 3MiHaM
Ta noMuikamMd. CaMe oO3HaueHy OCOOGJIUBICTb
i 6y/I0 NOKJIaZIeHO B OCHOBY eKCllepUMeHTallb-
HOTO BUBYEHHS YCTAaHOBKH.

Ille onHi€E BaXXJIMBOI OCOOJIMBICTIO yCTa-
HOBKHU € Te, 110 BOHA OXOIUIIOE L{iJIiICHY TpHUBa-
JIiCTb, PO3rOpTaHHS MPOILECY, HA SIKOMY aKIleH-
ToBaHO yBary cy6ekrta (Ilmoxix, 2019). LinicHa
TPUBAJICTb Mpollecy BMIillye 3Hauylli 0COGJIU-
BOCTi OTO MUHYJIOTO, TENEPIIIHbOTO Ta MOXKJIU-
BOro MalOyTHbOro. Taka CTpPyKTypHa Mo6y/j0Ba
1 3abe3nedye aHTULUMNALiAHI edpeKkTU B peati-
3alil Kepyrodoro JisiMd ONepaTUBHOr0 06pa3ly
(Nosov et al,, 2020; Popovych et al,, 2020; 3aBa-
JloBa Ta iH., 1986).

Y KOHKpeTHIN Jig/JbHOCTI, Ky BUKOHYE KOH-
KpeTHa JIIOJWHA, 3MiHM aKTyaJlbHOI YCTaHOBKH
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motivation and experience (Cheban et al., 2020s;
Okubo etal., 2017; Sant’Ana et al,, 2016). However,
first of all, it essential that the mental mechanisms,
ensuring the very change of the subject’s
orientation, “respond” adequately. The research
of the organization of such mechanisms is not
concealed - it is possible upon the condition
of reducing the impact of features of the subjective
experience and the current circumstances on their
functioning. In the context of such a simplified
modelversion, the possibilities of urgent structural
changes of the mental organization for a pivot to
a new situation come to the fore. The well-studied
resources of sensorimotor response may come in
useful to create an appropriate model task (Reigal
et al,, 2019; Silverman, 2010).

In the structure of sensorimotor reaction, one
distinguishes a fundamental perceptual component
focused on the signals of the relevant sensation
modality. This component is a kind of expression
of the current attitude and a crucial element
of the operation image. The perceptual component
of the sensorimotor response is substantively
simplified and is based on an apperception
scheme with limited content of minor elements
of the experience and the current situation. The
apperception scheme itself determines emphases
in the information perception and its orientation
in the appropriate direction of motor realization.
With the increase of input signal variants
and response variants, apperception schemes
with the relevant response ways become more
complicated. The latter relates to the psychological
basis of Hick's Law, which summarizes
the following correlation: with the increasing
number of possible variants of the input signal,
the subject’s response time increases (Chuprikova,
1995). Thus, every apperception scheme differs in
the rate of sensorimotor reactions for a particular
number of stimulation options. By relying on
the beforementioned, it should be noted that the rate
of change of operation images in the sensorimotor
response is largely determined by the duration
of switching the psychological system of action
regulation from one apperception scheme to another.
Such switching can be detected by increasing or
decreasing a period of the reaction time.

The purpose of the research is to identify
the potential of combined use of a simple
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1 onmepaTUBHOTO 06pa3y 3aJieXkaTh Biji 6araTbox
0C006JIMBOCTEN cuTyallii, 0COGUCTICHOI MOTHBa-
nii Ta gocBiay (Cheban et al., 2020c; Okubo et al,,
2017; Sant’Ana et al,, 2016). OgHak npu 1IOMY
HacaMIiepe/i BRXJIUBUM € Te, 00 HeoOXigHUM
YUHOM ‘“‘clipanboByBaJii” MCUXiYHI MeXaHi3My,
ki 3abe3medyloTb caMy 3MiHy CHOPsSIMOBaHO-
cTi cyb’ekta. [JocaigkeHHs1 oprasizaiii Takux
MeXaHIi3MiB He MaCKY€ETbCA i MOXJIMBe 3a YMOB
3MeHIleHHs BIIMBY Ha iX GYHKIIOHYBaHHS 0CO-
6/1MBOCTEN CY6'EKTHBHOIO JOCBiAy Ta Nepebiry
MOTOYHUX OOCTaBHUH. Y TaKOMy CIpPOIIEHOMY
MO/JIeJIbHOMY BapiaHTi Ha NepeaHid IJaH BXe
BUCTYIIAlOTh CaMe MOXJIMBOCTI TepMiHOBHUX
CTPYKTYpHUX 3MiH IICUXIYHOI oprasizauil njasd
nepeopieHTanii Ha HOBY cuTyauir. [l cTBO-
peHHA BIiANOBIAHOI MOJEJIbHOI 3akadi MOXYTb
CTaTH y Haroji OCTaTHbO BUBYEHI pecypcH CeH-
comoTopHoro pearyBaHHs (Reigal et al, 2019;
Silverman, 2010).

Y cTpyKTypi CEHCOMOTOPHOI peaklii BUOKpeM-
JIDETbCSI BaroMUM MepLEeNTUBHUN KOMIIOHEHT,
SIKMHA 30pIEHTOBAHO HA CUTHa/IM BiJNOBIJHOL
MOZAJNBbHOCTI BiA4yTTA. O3Ha4eHWU KOMIIOHEHT
BJIACHE i € CBOEPIAHUM BUPA30M aKTyaJIbHOI yCTa-
HOBKM U KJIIOUOBOIO CKJIaZIOBOIO ONEPAaTUBHOTO
006pas3y. [lepuienTUBHUN KOMIIOHEHT CEHCOMOTOP-
HOI peakyii CyTTEBO CHPOUIEHUN I MAa€ B OCHOBI
anmneprenTUBHY CXeMy 3 OOMEXeHUM HaIoB-
HEHHSIM MaJIO3HAUyLUMMH eJieMeHTaMU JO0CBiay
I MOTOYHOI cuTyalil. AnnepuenTUBHa cxeMa caMme
i BUBHAYa€ aKIleHTH Y CIPUKAHATTI iHpopMaliii Ta ii
CIIpsAMYBaHHI y BiAIIOBIJHOMY HaIpPAMKY PYyXOBOi
peanizanii. 3i 36ijblIeHHSM BapiaHTIB BXiAHUX
CUTHaJIIB 1 BapiaHTIB pearyBaHHA YCKJ/AJHIO-
I0ThCSl M alnepuenTUBHI CXeMU 3 BiJMOBIAHUMU
cnocobamMu pearyBaHHs. OcTaHHE came i cTocy-
€THCA NCHUXOJIOTIYHOTO MiArPYHTS 3akoHy Y. Xika,
B IKOMY y3araJIbHIOETbCSl HACTYITHE BiJHOLIEHHS:
3i 30U/IbIIEHHSAM KiJIbKOCTI MOXXJ/IMBHUX BapiaHTiB
BXi/IHOI'O CUTHaJy 30i/bIIYETHCS Yac pearyBaHHs
cy6’ekta (Uympikoa, 1995). To6To kKoxxHa arIep-
LleNTHBHA CxeMa [Jid MeBHOI KiJIbKOCTI BapiaHTIB
CTUMYJIALI] BiZIpi3HAETbCA BiZIMOBIAHOK LIBU/KI-
CTI0O CEHCOMOTOPHUX peakliid. Buxojga4u 3 ocTaH-
HbOTO, CJiJ, BiJ3HAYUTH, 110 LIBUJKICTb 3MiH OIle-
paTUBHUX 06pasiB y CEHCOMOTOPHOMY pearyBaHHi
3HAYHOI MipOI0 BU3HAYAETbCA TPUBAJIICTIO Mepe-
KJIFOUEHHSI TICUXOJIOTIYHOI CUCTEMHU peryssnil aii
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Assessment of subject’s readiness for urgent actions
using the variations of sensorimotor response tasks

sensorimotor reaction and sensorimotor choice
reaction within one task to assess the effectiveness
of the subject’'s reorientation from one
apperception scheme of response (action) to
another.

Research tasks:

1. Theoretical substantiation of the potential
for using a simple sensorimotor reaction
and sensorimotor choice reaction within one task
to assess the subject’s readiness for the urgent
changes of the operation image and mode
of actions.

2.To establish the empiric effectiveness of using
“double-choice” tasks with automatic variations
of orientation time to assess the subject’s capacity
towards an urgent formation of a new operation
image and mode of actions.

Materials and methods

Study participants were represented by 66 male
and female students (age: Me = 20, min = 17,
max = 25). The intra-subject experimental design
was realized under the framework of the research.
The study involved computer hardware.

According to the experimental design, the study
participants carried out a series of tasks, including
sensorimotor actions in various conditions. The
experimental tasks were realized in the form
of a computer program based on the relevant
algorithm. When completing tasks, the study
participants had to respond to the appearance
of a stimulus on-screen as quickly as possible
(aburgundysquare) by pressingthe corresponding
keyboard.Differentexperimentaltasksdetermined
the relevant number of variants of the stimuli
and a place of the appearance of a concrete
stimulus on the screen in the subsequent trial
through a random number generator. The study
participants made training trials before a series
of valid ones. The time interval between trials
varied randomly within 1.70+2.30 sec.

In series 1, the study participants completed
a task which was organized upon the scheme
of a simple sensorimotor reaction. According
to the scheme, a stimulus-square automatically
appeared in the middle of the monitor screen.
In response to the appearance of the stimulus,
a study participant had to press the key “l”
as quickly as possible. The reaction time was
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3 OZJHOI alnepLenTUBHOI cXeMH Ha iHmy. | Take
NepeK/II0YEHHSI MOXKe OYTH iarHOCTOBaHO 4yepes
36i/b1lIeHHs a60 3MeHILIEHHS Yacy peakliil.

MeTa aoc/igKeHHsI - BU3HaYeHHS MOXJINBO-
CTel MOEAHAHOTO BUKOPUCTAHHSA B OJHIN 3aaaui
MPOCTOI CEHCOMOTOPHOI peaklii Ta CEHCOMOTOP-
HOi peakuii BUGOPY AJis OLIHKH edeKTUBHOCTI
nepeopieHTyBaHHs Cy0'eKTa 3 OAHI€El anmepuen-
THUBHOI CXeMU pearyBaHH# (J1ii1) Ha iHy.

3as0daHHs1 00CAI0HCEHHA:

1. TeopeTHU4YHO OOGIPYHTYBaTH MOKJIUBOCTI
BUKOPUCTAHHA IPOCTOI CEHCOMOTOPHOI peaxnil
Ta CEHCOMOTOPHOI peakmil BUGOPY [Js1 OLiHKU
FOTOBHOCTI Cy6’eKTa 10 TEpMiHOBUX 3MiH omepa-
THUBHOTO0 06pasy Ta Crocoby Ail.

2. Emmipu4yHO BCTaHOBUTH eQdEeKTUBHICTh
BUKOPUCTAaHHS 33Zadi “mojBiliHoro Bubopy”
3 aBTOMAaTU4YHUMHU BapialliAMU dYacy OpIEHTY-
BaHHS /IJ151 OLiHKM MOXJIMBOCTEN Cy0’eKTA 1100
TepMiHOBOro (GOpMyBaHHSI HOBOTO OIEepaTHUB-
HOro o6pasy i cnocoby ain.

Marepiaau Ta MeTOAU

Y AkocTi JOCHiPKYyBaHUX BUCTYNUJIU 66 CTY-
JIeHTiB 4oJIoBiv0I Ta »iHo4oi craTi (Bik: Me = 20,
min =17, max = 25). Y pocnimxkeHHi 6y/10 peasnizo-
BaHO BHYTPIIIHbOCYO'€KTHUN eKCIepUMeHTalb-
HUH miaH. Po6oTa nmpoBojuiacs 3 BUKOPUCTAH-
HSIM KOMII'IOTepHOT0 06J1aiHaHHS.

3a exkclnepMMeHTaJbHUM IJIAHOM JOCJIJKY-
BaHI BUKOHaJU HU3KY cepill 3aBJaHb 3 BUKO-
HaHHfIM CEHCOMOTOPHUX Jill B pi3HUX YMOBaX.
ExcnepuMeHTasbHI 3aB/laHHSA 6y/10 peasi3oBaHO
y BUIJIsI/Ii KOMIT I0TepHOI Mporpamu 3a po3pobJie-
HUM BiANIOBIJHUM ajropuTMmoM. [Ipu BUpilieHH]
3aBJaHb JOCTIXKYBaHUM CJijJ 6yJ0o sK HaWI-
BU/IllIe pearyBaTH Ha MOSBY Ha eKpaHi MOHITODPY
ctuMyay (KBaJpaTy 6GOpPA0BOro KOJIbOpY) WLISA-
XOM HaTUCKaHHS BIiAMNOBIAHOI KJIaBilli KJiaBia-
Typu. Y pi3HUX eKCIepUMeHTaJbHUX 3aBJaHHIX
aKTyaJsibHa 6e3Jiiy BapiaHTiB cTuMy’aiB i Micne
NOSIBM KOHKPETHOI'0 CTUMYJIy Ha eKpaHi B HacTyI-
Hill cripo6i BU3HAYaI0Cs 32 AOTOMOT0I0 AAaTUUKa
BUIIQIKOBUX yHuces. JlocaipKkyBaHi Iepen cepi-
SIMM 3aJ1iKOBUX CIPO6 BUKOHYBaJU TPEHYBaJbHI
cupo6u. IHTepBasn yacy Mik crnpo6amu 3MiHMO-
BaBCs BUIAJIKOBO B Mexkax 1.70+2.30 c.

Y cepil 1 pocnipKyBaHMMH BUpIlIyBaJoCH
3aBJjaHHs, sIKe OyJi0 OpraHi3oBaHe 3a CXeMOIO
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fixed. In this series, the study participants made
5 - 7 training and 25 valid trials following the next
instruction: “Youshould respond to the appearance
of a burgundy square in the middle of the screen
as quickly as possible by pressing the key “l”.

In series 2, the study participants performed
a task which was based the scheme of sensorimotor
choice response. In this task, the stimulus-square
appeared in the middle of the screen (horizontal
coordinate) in one of three possible spots: to the left
of the center of the screen; in the center of the screen;
to the right of the center of the screen. For each
option of stimulus appearance, a study participant
was suggested responding as quickly as possible

Plokhikh Viktor

MPOCTOI CEHCOPHOMOTOPHOI peaknii. 3rigHo
3 TAKOIO CXeMOH) Y [IeHTPIi eKpaHy MOHITOpa aBToO-
MaTUYHO 3’SIBJISIBCS CTUMYJ-KBaapart. Y Biamo-
BiZib Ha MOSIBY CTUMYJY 4OCJIi/I>KYBaHUM IOBUHEH
O6yB sIKHaMIIBU/LIEe HAaTHCHYTU Ha KJaBiaTypi
Ha kuaBimy - “l”. BU3HauaBcs yac pearyBaHHS.
Y uik cepii gocaimkyBaHi BUKoHyBasu 5-7 Tpe-
HYBaJIbHUX i 25 3a/1iKOBUX CIPOO, JOTPUMYIOUHCh
HacTynHol iHCTpyKuil: «Bam ciif skHalmBu/jlIe
pearyBaTh Ha NOABY B LEeHTpaJbHIM 4YacTHHI
eKpaHy O6Op/l0BOr0 KBaJpaTy IJISXOM HaTHC-
KaHHA KJaaBimi — “1”».

Y cepii 2 gocnigKyBaHi BUKOHYBAJIM 3aBJaHH4,
OpraHi3oBaHe 3a CXeMOK CEeHCOPHOMOTOPHOI

<: Trial expectation |

| Stipulation of the conditions of the following sensorimotor action

|<—

One stimulation option
The options of displaying an orientation cue on
the screen (on the left | in the middle | on the right):

The choice of
sensorimotor action
scheme

Three stimulation options

The options of displaying an orientation cue
on the screen (on the left | in the middle jon

1) oc | i the right):
2) ! oc | 1) ocC | oc | oC
| |
3) ' ' oc Orientation time
Orientation time
v
- - = - - The options of displaying an orientation cue and
The options of displaying an orientation cue stimulus on the screen
and stimulus on the screen (on the left ! in the middle! on the right):
(on the left | in the middle] on the right): 1) oc ! oc ! ocC
1) ocC | ' St
St 2 oc ! oc ! ocC
2) i oc | St
St St 3y oc | oc ! oc
3) ! i ocC St
Motor response Motor response
time time
Keypress on the stimulus position on the Trial results Keypress on the stimulus position on the
screen saving [ screen
(onthe left | inthe middle |on the right): (onthe left | inthe middle |on the right):
1 1 i 1 1
| | v | !

Completion of trials
series

no

yes

Fig. 1. The scheme of the organization of sensorimotor actions in a double choice task,

where OC - an orientation cue; St - a stimulus.

ISSN 2663-970X
52

insight.stateuniversity.ks.ua

Creative Commons Atribution 4.0
International (CC BY 4.0)



Assessment of subject’s readiness for urgent actions
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by pressing the following keys: the stimulus is on
the left - “«<”; the stimulus is in the middle - “l”;
the stimulus is on the right - “=”. The response speed
of a study participant was measured automatically.
Series 2 consisted of 5 - 7 training and 25 valid trials.
Regarding the task in series 2, a study participant
had the following instruction: “You should respond
to the appearance of a burgundy square in one
of the possible spots on the monitor screen as quickly
and correctly as possible by pressing the relevant
keyboard key (the keys are next to each other):
the square is on the screen to the left of center - «
thesquareisinthemiddle ofthescreen-“1";thesquare
in on the screen to the right of the center “-".
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peakuii BUGOpy. Y IbOMY 3aBJlaHHI CTUMYJI-KBa-
JApaT 3'ABASABCI B CepeiHid YacTUHI eKpaHy
(ropusoHTa/sbHA KOOPAWHATA) HA OJHOMY 3 TPbOX
MOXJIUBUX MicClib: 3J1iBa BiJl LEHTPYy €eKpaHy;
y LLeHTpi eKpaHy; clipaBa BiJ LeHTpy eKkpaHy. Ha
KOXXHUW BapiaHT MOSIBU CTUMYJY AOCJiKyBa-
HOMY NPONOHYBaI0CHd AKHAWIIBH/IIE pearyBaTH
HAaTHUCKaHHAM Ha KJaBiaTypi HAaCTyIHHUX BifIo-
BiHUX KJaBill: CTUMYyJ] 3JiBa - KJjaBima “«”;
CTUMYJ y IeHTpi - KaaBima “1”; ctTumys cipaBa -
KJaBima “—”. ABTOMaTUYHO BU3HAYaIacs IIBU/I-
KiCTb pearyBaHHA JoOCJHiJKyBaHoro. B cepil
2 BUKOHyBaJiocsi 5-7 TpeHyBasbHUX i 25 3auri-
KOBUX crpo6. CTOCOBHO BHKOHAHHS 3aBJlaHHSA

?Qﬂw—m@

| Buznauernsa YMOB HﬂCT)’I'[HOl CEHCOMOTOPHO[ }Ill

Moxnueuit ofmH BapiaHT
CTHMYJIALLL

L 4
Bapiauti npen’aenesss opieETHpa
Ha expaHi (31Ba | y LieHTpi | cripaega):

) Op |

Bubip cxemm
CEHCOMOTOPHOI
nif

Moxumei TpH BapiaHTH
CTVM YA L]

v
BapianTty ripen’ aBneHHs opi€EETHpA
Ha expaHi (3NiBa | Y LUeHTpi | CripaBa):
1)) Op | Op | Op

S R

BapianTti npen’ ABneHHA Opi€EHTUPY Ta
CTHMYJIY Ha eKpaHl

= R T IR =

Puc. 1. Cxema opranisauii ceHCOMOTOpHUX JAill y 3aBJaHHI

ze: Op - opientup; CT - CTUMYJIL.
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Bapianti npen’ ABneH A opi eHINPY Ta (snisa | yuewtpi | crpasa):
CTHMYJIY Ha eKpaHi ) Op | Op i Op
(smiea | yuewtpi | cripaea): Cr
1 Op | i 2) O ;7 O | Op
Cr C'r
2) i Op | 3) | |
Cr Crt
3) ' | Yac MOTOpHOl
BiATOBIzI
Hac moToproi - - Haruckassa KIaBimi KiasiaTypy
Einroeizi <b1xcamx_ IO ITONIOMKEHHIO CTHMYJTY Ha eKpari
HaTHcKaHES KIABimi KiIaBiaTypy pesymbTame [+ (amiea | yueHIpi | crpasa):
T10 [ONOXKEHHIO CTUMYIIY Ha eKpaHi cripobu f :
(amiBa | y ueHIpi | cmpasa):
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In series 3, 4 and 5, the study participants
completed double choice tasks (DC). At
the first stage of the task, one had to decide upon
the scheme of the following actions: including
one option of stimulation (1_PS) or three options
of stimulation (3_PS). At the second stage
of task completion, one pressed the relevant key
of the moveable answer (fig. 1). The 1_PS option
was realized on the screen as one of three possible
alternatives of the 3_PS realization.

ADCtaskwasdevelopedbyfollowingaresponse
scheme with a cue and given the effects meeting
Hick’s Law (Chuprikova, 1995). When elaborating
the experimental problem, the author kept in
mind that in uncertain environment, the subject
focuses on the most extensive information context
and the largest scope number of possible options
for situation development (Konopkin, 1980).
Moreover, it should be added that the required
narrowing of the context and focusing on
the significant point take some time.

In each subsequent trial of the DC task,
the options of a place of presentation were shown
on the screen at some time (orientation time)
before displaying a stimulus. Thus, burgundy
circles were rendered above the possible spots
where the stimulus could appear (see Fig. 1).
If the 1_PS scheme was offered, one cue circle
was depicted above the place (on the screen:
on the left; in the middle; on the right) where
the stimulus was subsequently appeared.
In case of the 3_PS scheme, cue circles were
reflected over all three possible spots of stimulus
appearance. Then, the stimulus appeared in
one of three indicated spots. Both according to
the 1_PS scheme and 3_PS scheme, in response to
the stimulus, the study participant had to press
the key that corresponds to the stimulus position
on the screen as quickly as possible (see Figure 1).
In the DC task, the keyboard keys and spots
of displaying stimuli on the screen correlated in
the same manner as in a choice reaction task in
series 2. The instruction for the DC task was as
follows: “Before the appearance of the stimulus-
square, the spots of its possible appearance (one
or three) are indicated on the screen by displaying
small burgundy circles over them. You should
respond as quickly and correctly as possible to
the appearance of a burgundy stimulus-square
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y cepii 2 gocsigpKyBaHOMY HaJZlaBaJsiacd HacTyIHa
iHCTpyKIist: «BaM HeoOXiJIHO sIKOMOra ILIBH/IIE
i mpaBUJILHO pearyBaTHM Ha NOSIBY 60p/J0BOTO
KBaJlpaTy B OJJHOMY 3 MOXJIMBUX MiCI|b Ha eKpaHi
MOHITOPY LIJIAXOM HaTHUCKaHHSA BiAMIOBiAHOI KJa-
Bili ksaBiaTypu (kJaBilli 3HaXOAATHCS MOPSA):
KBaJpaT Ha eKpaHi 3J1iBa Bif LeHTpy — “«”; KBa-
Jipat B LeHTpi ekpaHy - “l”; KBaApaT Ha eKpaHi
crIpaBa Bif LeHTpy - “—="».

Y cepisix 3, 4 Ta 5 focniKyBaHi BUKOHYBaJIX
3aBJaHHA “nozaBiiHoro BuGopy” (I1/I1B). B upomy
3aB/IaHHI Ha epuIoMy eTarni Tpe6a 6yJ10 BUSHAUU-
THUCh 3i CXeMOI0 HAaCTYNHHUX [Jil: 3 OJHUM BapiaH-
ToM ctumyJsnii (1_MC) a6o 3 TppoMa BapiaHTaMu
ctumyssnii (3_MC). Ha fpyromMy eTamni BupitieHHs
3aB/laHHSl HaTHCKaJlacd BIANOBiAHA KJaBilia
B pyxoBill Bignosizi (puc. 1). Bapiant 1_MC 6ys0
peasi3oBaHO Ha eKpaHi gK OZMH 3 TPbOX MOXKJIH-
BMX BUIAJKIB peasisanii Bapianty 3_MC.

3agaua I1/IB po3pobJisjiaca 3a cxeMow peary-
BaHHA 3 MONepeKalouuM CUTHAJIOM Ta 3 Bpaxy-
BaHHSM edeKTiB, 1110 Bi/iNOBiAal0Th 3akoHy Y. Xika
(UynpikoBa, 1995). ¥ no6ya0Bi ekcliepuMeHTalb-
HOI 33/ja4i BpaxoBYyBaJ1OCs, 1110 B YMOBax HEeBU3Ha-
YeHOCTi CyO'EKT OPIEHTYETHCS Ha HANUOGI/IbLI LIKHPO-
KUl iHpopMaLiiHUI KOHTEKCT Ta Ha HaWOinbiLy
KIJIBKICTb MOXJ/IMBUX BapiaHTIB PO3BUTKY CUTYya-
ii (Konopkin, 1980). /lo 11boro » cJ1iJi 40/1aTH, 1110
HeoOXiJIHEe 3BY>KeHHSI KOHTEKCTY i 30cepeKeHHs
yBaru Ha aKTyaJIbHO BaXXKJIMBOMY BUMarae /Jes-
KOT0 4acy.

Y KOoxXxHIiM HacTynHiM cnpo6i B 3ajaui [1/IB 3a
JlessKui 4yac (4ac OpieHTYBaHHS) [0 Mpej siB-
JIEHHA CTUMYJIy Ha eKpaHi BKa3yBaJIUCA MOXJ/INUBI
BapiaHTH Micusa npep 'siBjeHHs. s 1boro Haj
MOKJIUBUMHM MiCI[SIMH, e MOXKe MOTIiM 3’ IBUTHCS
CTUMYJI, Bi06GpaKyBaJIKCs KOJIa-0piEHTHPU 6Op-
JIOBOTO KOJIbOpY (AuB. puc. 1). fkio nponony-
BaJsiacs cxema 1_MC, To BimobGpakyBasiocsl ofHe
KO0JIO-OPiEHTHP caMe HaJl TUM MiclieM (Ha eKpaHi:
3J1iBa; y IIeHTpi; cripaBa), Jie NOTiM npe/| ABJISIBCS
caMm ctTuMyJ1. Y Bunagaky cxemu 3_MC koJsia-opi€eH-
THUPHU BiJl06GpaXKyBaicd HaJ yciMa TpboMa MOX-
JIMBUMU MiCLISIMU NMOSIBU CTUMYJY. CTUMYJT IOTIM
npej’siBJIsSIBCS B OJHOMY 3 TPbOX BKa3aHHUX MicCIb.
[ mo cxemi 1_MC, i no cxemi 3_MC y BiagnoBigb Ha
npej siBJIeHHSI CTUMYJIY ZI0CJli/I)KyBaHU I TOBUHEH
AKOMOra IBH/IIEe HATUCKATH Ty KJaBilly KJaBi-
aTypH, dKa BiJ[I0OBifjasa N0J0KeHHI0 CTUMYJy Ha
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on the screen by pressing the appropriate key in
the following correlations: the square is on the left
of the screen - “<”; the square is in the middle
of the screen - “l”; the square is on the right
of the screen - “-="".

The method of changing the orientation time
differed in the experimental series stipulating
task performance according the DC scheme. In
series 3 and 4, there were three possible values
of the orientation time, one of which was chosen
for the subsequent trial using the random number
generator. Series 3 contained the following options
of the orientation time: 05 sec; .15 sec; .25 sec. In
series4,the possible orientationtime wasas follows:
.10 sec; .20 sec; .30 sec. In series 5, the orientation
time automatically changed for .05 sec (but notless
than zero seconds). The outcome of the software
comparison of the motor response time in
the previous trial (only for 1_PS) with the criterion
value was a signal of changing orientation time
for each subsequent one. The median value
of a simple sensorimotor response, which had
been preliminarily entered in the software settings
of the DC task, was set in series 1. If the execution
time of the previous trial exceeded the criterion,
orientation time for the next trial was increased by
.05 sec; if, conversely - orientation time for the next
trial was reduced by .05 sec.

In series 3 and 4, it was necessary to perform
7-10 training and 65 valid trials when performing
the DC task.

In the experimental DC task, influence factors
and respectively independent variables involved
orientation time; apperception schemes for
response in 1_PS or 3_PS. The time of a motor
response to the appearance of the stimulus-square
was a dependent variable in all cases. On the one
hand, orientation time in the relevant situation
determined the transition from the apperception
scheme in the 3_PS option to the apperception
scheme in the 1_PS option. On the other hand,
the cue could initiate the anticipation process. The
influence factors had to act as a cohesive whole:
the cue both pointed at the actual apperception
scheme and “started” the countdown of orientation
time before the appearance of the stimulus square.

Aftereachtrial, the dataarray fixed the following
information: stimulus code; an interval
between the trials; sensorimotor reaction
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ekpati (zuB. puc. 1). Knasiwi knaBiaTypu 1 micg
npen siBJIeHHsI CTUMYJTiB Ha eKkpaHi B 3azadi [1/1B
CIiBBiHOCUJIMCA TaK caMe, K i B 3a/1a4i peakiiii
BUOOpPY B cepii 2. [HCTpyKIisi 11010 BUKOHAHHSA
3azaui [1/IB 6yna HacTynHoo: «3a JlesiK1i yac 0
MOSIBU CTUMYJIa-KBaJipaTa Ha eKpaHi BKa3yl0ThCs
Micus Horo MOXJIMBOI MOsIBU (0ZHe abo TpH)
yepes BifobparkeHHsI HaJ, LUMU MiCLSIMU MasTuX
Kiz 6opmoBoro KoJsibopy. Bu moBuHHI sikomora
MIBUJLIEe Ta MpPaBUJIbHO pearyBaTH Ha MOSBY
60p/l0BOT0 CTUMYJIY-KBaApaTy HA eKpaHi HaTHC-
KaHHAIM BiAIOBIJHOI KJaBillli y TaKUX CHiBBiJ-
HOILIEHHSAX: KBaJIpaT Ha eKpaHi 3JiBa - “«”; KBa-
JpaT y 1eHTpi ekpaHy - “l”; KBaJpaT Ha eKpaHi
cnpaBa - “="».

B ekcrnepuMeHTa/JIbHUX CepisiXx 3 BHUKOHAH-
HsM 3aBJaHb no cxemi [1/IB BigpisHsaBca cmoci6
3MiHM 4acy opieHTyBaHHs. B cepisix 3 Ta 4 6ys0
[0 TPU MOXKJIMBUX 3HaUYE€HHS 4acy Opi€EHTYBaHH4,
OJlHe 3 IKUX 00Mpasocs AJis 4eproBoi cnpobu 3a
JIOTIOMOTOI0 JJaTYMKa BUNIaJKOBUX YKces. Y cepil
3 BapiaHTH 4acy Opi€eHTyBaHHs OyJiM HACTYIIHI:
.05 ¢; .15 ¢; .25 c. Y cepii 4 Mmoxk/IMBUM Yac Opi€eH-
TyBaHH#A 6yB: .10 ¢; .20 ¢; .30 c. Y cepii 5 yac opieH-
TYyBaHHI BiJi cpo6U 10 Clipo6Y aBTOMAaTUYHO 3Mi-
HIoBaBcs Ha .05 c (asie He MeHIle HYJ/S CEKYHN).
[TokaszaHHAM [0 3MiH 4acy OpIiEHTYBaHHA [IJis
KOKHOI HAcTyIMHOI cnpo6u 6yB pe3yJabTaT Mpo-
FpaMHOTO MOPIiBHSIHHA 4Yacy PyXOBOI BiAINOBiAi
y BUKOHaHIM mnomnepejHiil cnpob6i (Tifbku A4
BapianTy 1_MC) i3 3HaueHHsM KpuTepiw. Kpu-
TepieM AJid 3MiHU 4Yacy OpieHTYBaHHSA OyJio 3a3-
JlaJieTiib 3aHeCeHe 0 MPOrpaMHUX YCTAaHOBOK
3agavi [I/[B BcTaHOBJsieHe B cepii 1 3HauYeHHs
MeJiaHU MPOCTOI CEHCOMOTOPHOI peakuii. Akuio
Yac BUKOHAHHS IoNepeHbOI Clipo6u 6yB Oisibiie
KpHUTepilo, TO Yac OpiEHTYBaHHSA AJis HaCTYMHOI
cnpo6u 36inblyBaBcsd Ha .05 c; AKIO HaBNAKU —
yac OpieHTYBaHHA /Il HACTYNHOI COPOOY 3MeH-
myBaBcs Ha .05 c.

Y cepiax 3 Ta 4 npu BUKOHaHHI 3azaui [1/(B
HeoOxi/HO 6yJI0 BUKOHYBaTH 1o 7-10 TpeHyBa/Ib-
HUX i Mo 65 3aikoBUX cipo6. Y cepii 5 mocuimky-
BaHI BUKOHyBa/n 7-10 TpeHyBaJbHUX i 41 3aii-
KOBY CIIPOGY.

B exkcnepumeHTasbHii 3agaui [1/IB dakTo-
paMHy BIJIMBY i BiZjIOBiJHO He3aJIeXKHUMH 3MiH-
HUMU OYJIN: Yac OpiEHTYBaHHS; alNepLenTUBHI
CXeMU [JJis1 pearyBaHHsa y BapiaHTax 1_MC a6o
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time; the fact of correct selection of the key for
the motor response; orientation time for the DC
task; current apperception scheme (1_PS or 3_PS)
for the DC task. After completing a series of trials,
the data array was programmatically processed,
and the findings were converted into the results
file of a study participant. The success rate
of the study participant was assessed according to
the following parameters: sensorimotor reaction
time; orientation time, operations accuracy.
The study data were processed by the statistical
package IBM SPSS Statistics 20.

Results

The author ran a check of the distribution
of samples of empirical data of the study group for
compliance with the normal law (the Kolmogorov-
Smirnov test). Such calculations showed a positive
outcome in most cases. However, the normal
law was not established in data distributions
of the samples with simple reaction time (series
1) and choice reaction (series 2). In the study
group, statistical indicators of “reaction time”
for completing the DC task in series 3 and 4 were
combined in table 1.

By using the Friedman test (y“r-), the statistical
analysis of the significance of MTR changes upon
shifting the orientation time in the DC task for 1 PS
and 3PS was conducted in the context of combined
statistics of series 3 and 4 (see table 1).
The following significant results were obtained:
1.PS - x?r=300,65 (df = 5; p<.001); 3_ PS -
xr=62.67 (df = 5; p<.001).

The results in table 1 indicate the inverse
dependence of the motor reaction time on
the orientation time. Taking into accountthe above,
mathematical models of the linear relationship
of changes in the mean values of the time
of sensorimotor response to the stimulus derived
from the orientation time were obtained in two
versions of the accomplishment of the DC task
(table 2). According to these models, one can
mark a unique correspondence of orientation
time with reaction time in the DC task when
reorienting psychological mechanisms from
three expected options of stimulations to one. At
the same time, such a re-reorientation took place
upon orientation time value of .05 sec (t=3.207;
p=.002).
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Plokhikh Viktor

3_MC. 3anexHa 3MiHHa y BCiX BUNaJIKaXx — 4ac
PYX0OBOI BIiZAIOBiZIi HA OABY CTUMYJY-KBaJparTy.
Yac opieHTyBaHHS, 3 oAHOro 60Ky, MpU Bigmo-
BifHIM cuTyauii 3yMOBJ/IIOBaB Iepexij 3 amnmnep-
LeNTUBHOI cxeMH y BapiaHTi 3_MC Ha anmnepuen-
TUBHY cxeMmy y BapianTi 1_MC. 3 iHmoro 60Ky,
nornepe;PKyBaJIbHUHM CUTHAJ Mir 6yTH iHiliamieto
npouecy aHtuuunanii. ®akTopu BIJIUBY MaJju
JisITH KOMIIJIEKCHO: OPIEHTYBaJIbHUM CUTHAJ
i BKa3yBaB Ha aKTyaJIbHY allepLEeNTHBHY CXeMY,
i “3anmyckaB” BifJlik yacy opieHTYBaHHS [Jl0 IOSIBU
CTUMYJIy-KBaJ|paTy.

[liciss KoKHOI cripo6H y MacuBi gaHuX Qikcy-
BaJlacsl HAaCTyMHa iHopMalisfi: Ko CTUMYJy; Yac
noMiXK crnpob6aMu; 4yac CEHCOMOTOPHOIO peary-
BaHH{; GaKT MPaBUJIbLHOCTI BUOOPY KJjaBimi JJis
PyXO0BOI1 BIZIIOBiAi; 4ac OpiEHTYBaHHA AJid 3aadi
[1/1B; moTouyna anmneprentuBHa cxema (1_MC a6o
3_MC) auia 3agadi I[1/IB. Ilicasa 3aBepiieHHs cepii
cnpob6 MacuB JaHUX MPOTpPaMHO 06pPO6JISABCS
i pesynbTaTy nepeBoAunCca y Gpais pe3yabTaTiB
JOCJIIIKYBAHOTO. YCOIIHICTD i JOCTIKYBaHOTO
OIliHIOBaJIacd 3a HAaCTYIHHWMU NapaMeTpaMHM: 4dac
CEHCOMOTOPHOI peaklil; yac Opi€eHTyBaHH4, Ipa-
BUJIbHICTB ZiKl. 06po6Ka JaHUX JA0C/iIPKeHHS TPO-
BOJMJIacs 3a JJONOMOTOI CTaTUCTUYHOTO MaKeTy
IBM SPSS Statistics 20.

PesyibTaTH

[IpoBoguacs nepeBipka po3mofisiB BUBipok
eMIipUYHUX [AaHUX TPyNnu [AOCAi[KYyBaHUX Ha
BiZiMOBiZAHICTh HOpMaJIbLHOMY 3aKOHY (KpuUTepin
KosnmoropoBa-CMupHOBa). Y TaKUX pO3paxyH-
Kax Oy/J0 OTPpUMaHO CTBEP/KYHYHUU pe3ysabTaT
y O6ismpmocTti BapiaHTiB. OmHak i po3mofi-
JIiB JaHUX Y BUOiIpKax 3 yacoM mpocToi peakuii
(cepisa 1) Ta peakuil Bu6opy (cepist 2) HopMaJib-
HUU 3aKOH He OYB BCTAHOBJIEHUW. CTAaTUCTUYHI
MOKA3HUKHU «4ac peakllii» y rpyIi 10 C/IipKyBaHUX
s pimens 3azaa4i [1/]B B cepisx 3 Ta 4 noegHaHO
npescTaBJieHi B TabJ1. 1.

3 BUKOpUCTaHHAM y’r-kputepito ®pigmana
NPOBOJAUBCA CTAaTUCTUYHUM aHasi3 3HA4yL[OCTI
3MiH 4Yacy peakiiii py 3MiHi 4acy OopiEHTyBaHHS
B 3agadi IIIB gnasa sunagkie 1_MC Ta 3_MC no
MOEJJTHAHUM CTaTUCTUKaM cepitt 3 Ta 4 (AuB.
Ta6sa. 1). Bynu oTpumaHi HacTynHi 3HayyLyi
pesynbratu: 1_MC - x*r=300,65 (df = 5; p<.001 );
3_MC - x*r=62.67 (df = 5; p<.001).
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Using the Wilcoxon signed-rank test,
the author determined a statistical difference
between participants’ execution time of a simple
sensorimotor reaction and choice reaction time
(table 3). The fact that a simple sensorimotor
reaction ofthe study participantsinthe experiment
is quicker than a three-choice reaction was
confirmed (Z=-7.073; p <.001).

The linear relationship of the time reduction
of a sensorimotor response to a stimulus
in the 1_PS in the DC task is significantly
limited upon increasing orientation time. In
the context of high values of the orientation
time approaching the values of the interstimulus
interval, the DC task changes into a simple
reaction task or a choice reaction task in terms
of its apperception scheme, including previous
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Pe3ysbTaTH B Ta6J1. 1 CBif4aTh PO 3BOPOTHY
3aJIeXKHICTh 4Yacy MOTOPHOI BiZNoOBiZi Bif 4dacy
OpieHTYBaHHA. 3 ypaxyBaHHSIM L|bOT0 OYJIN OTPU-
MaHi MaTeMaTU4Hi Mojesi JIiHIHHOTO 3B’I3KY
3MiH CcepeJHiX 3HayeHb 4acy CEHCOMOTOPHOIO
pearyBaHHS Ha CTHUMYJ Bifi yacy Opi€eHTyBaHHA
y IBOX BapiaHTax peastizanii 3agayi [1/]B (Ta6.1. 2).
3rijHO 3 LMMU MOJEeJIIMU MOXKHa CTBEePKyBaTH
OZJHO3HA4YHYy BIiJNOBIAHICTL Yacy OpIEHTYBaHHA
i yacy peakuii B 3agaui 1B npu nepeopieHTy-
BaHHI IICUXOJIOTIYHUX MEXaHi3MiB 3 TPbOX OYiKy-
BaHUX BapiaHTIiB cTuMyJiALil Ha oguH. [Ipy nboMy
TaKe NepeopieHTYBaHHA BiI0YBA€TbCA BKe NPHU
3HaYeHHi 4acy opieHTyBaHHsA B .05 c. (t=3.207;
p=.002).

3 BUKOPUCTAHHSM KPUTEPil0 3HAKOBUX PAHTIB
YiJIKOKCOHA BU3HA4aslacd CTAaTUCTU4YHA PI3HULA

Table 1. Motor reaction time in the experimental study group (n=66) in series 3 and 4 in the case of different

values of orientation time in the DC task

Ta6mpa 1. Yac pyxoBoi Bianosizi y rpyni gocaimpkyBanux (n=66) y cepiax 3 Ta 4 eKCiepuMeHTY y pasi pisHux

3Ha4YeHb Yacy OpieHTyBaHHA B 3agadi [1/[B

The number of stimuli Orientation time
options Parameter, c Yac opieHTyBaHHA
KinbKicTh BapiaHTIB IlapamerTp, c

crumynsii .050 .100 .150 .200 .250 .300

M 336 .299 270 227 194 144

1 Me .335 .300 270 230 210 .140

SD .044 .040 .046 .051 .063 .069

M 321 313 301 294 290 .287

3 Me 320 310 .300 290 .290 .280

SD .039 .035 .039 .039 .040 .037

Table 2. Parameters of mathematical models of the linear dependence of sensorimotor reaction time of the
studied group on the cue in the options involving one and three possible stimuli derived from the orientation
time in the DC task in the 3 and 4 experimental series (df = 4)

Ta6muna 2. [lapamMeTpy MaTeMaTUYHUX MoJeJiel JIiHIHHOI 3a/1eKHOCTI Yacy CEHCOMOTOPHOI'0 pearyBaHHs
JIOCJTiIPDKYBAaHUX IPYIH HA CUTHAJI Y BapiaHTax 3 O/JHUM Ta TPbOMAa MOXXJIMBUMU CTUMYJIaMU Bij| 4acy
opieHTyBaHHs B 3aza4i [1/IB y cepisix 3 u 4 ekcnepumeHnTy (df = 4)

Model parameters

Characteristics

The number of stimulation options IlapameTpu Moaeni XapaKTepUCTHKH
KinbKicTh BapiaHTiB cTUMY/IALIT Constant Coefficient R?
KoHcTaHTa KoedinieHT p
1 .376 -.751 .995 .000
3 .326 -.141 .952 .001

Notes: p - the probability of making a type I error; R? - the proportion of the dispersion of motor actions time

stimulated by the orientation time.

MpumiTtka: p - iMmoBipHicTh noxu6ku 1 poxy; R? - mons gucnepcii yacy pyxoBuX /i, 06yMOBJIeHa YacOM Opi€EH-

TYBaHHS.
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cue that is unstable in time. It means that in this
case, values of the simple reaction and the choice
reaction adjusted by anticipatory effects should
act as a kind of conditional constraints according
to which the reactions of a study participant
should be actualized depending on the current
orientation time. To prove the above, the difference
in the motor response time in the study
of 1_PS and 3_PS in series 5 in the DC task was
established (Table 3). It showed the result (Z =
-7.081; p <.001), which by the nature of the ratio,
corresponds to the outcome of a preliminary
comparison of the response rate in series 1 and 2.
The established fact of the availability of a range
ofvalues for the time of change of the apperception
scheme of sensorimotor action also confirms
the implementation of Hick’s Law in the DC task
both in series 3 and 4 and in series 5 (see tables
1 and 3).

Inthecontextoftheresultspresented,tworelated
aspects of the consideration of the organization
of sensorimotor actions in the DC task are
separated. First, it is the fixation of the minimum
time, according to the mathematical model
(see table 2), required for the full reorientation
of the subject to the apperception response
scheme in the 1_PS option and establishing its
compliance with the empirical result. Second, it is
the establishment of the identity of the structure
of sensorimotor response to different task
options in the case of variable and fixed values
of orientation time.

Plokhikh Viktor

MI>K 4aCOM BUKOHAHHS JOCIiPKYBaHUMU IIPOCTOI
CeHCOMOTOpPHOI peakIii i yacoM peakuii BU60opy
(tabs. 3). Byso miaTBEp/pKEHO, 10 MPOCTa CEH-
COMOTOpHA peakLid AOCAIJKyBaHUX B eKCIlepu-
MeHTI WBH/Ie peaklii BUGOPY 3 TPhOX aJbTep-
HaTuB (Z=-7.073; p <.001).

JIiHiiHUH 3B’SI30K 3MEHIIEeHHsI 4Yacy CeHCO-
MOTOPHOI peakuii Ha cTuMya y BapianTi 1_MC
B 33/1a4i [1/|B npu 36i/bli1eHHI Yacy OpieHTYBaHHSA
€ CyTTEBO 06MexKeHUM. [Ipyu BeJIMKUX 3HAYEHHSX
yacy opieHTYBaHHS, 10 HAGJIMKAIOTHCS 10 BEJIU-
YUH MDKCTUMYJIBHOIO iHTepBaJy, 3aza4a [1/IB 3a
CBOEI alNepLEeNTUBHOKN CXEMOK IepeTBOPIo-
€TbCA Ha 3aJjlayy NMPOCTOr0 pearyBaHHs abo Ha
3a/a4y peakuii BUOGOpY, ajie 3 HassBHUM HecCTa-
6iIbHUM Yy 4aci nonepeHiM opieHTHpPOM. To6TO,
CKOperoBaHi  aHTUIUMMNALiMHUMU  edeKTaMH
3HAYeHHs MpocToi peakilii Ta peakmil BUGOPY
y TaKOMY BUIIQ/JIKy IOBUHHI BUCTYIIaTH B AKOCTI
CBOEPIHUX YMOBHUX 0OMeXKeHb, BiINOBiHO 70
AKHUX, B 3aJI)KHOCTI BiJi IOTOYHOTr'O Yacy OpieH-
TYBaHHS, 1 NOBHUHHI peasi3oByBaTUCA peakwyil
JociimpKyBaHoro. [liag nmigTBepKEeHHA LbOTO
BCTAQHOBJIOBAJIACA PI3HUILA MiXK 4acOM pYyXOBOIl
BiAOBIAI y rpymni Aoc/iKyBaHUX y BapiaHTax
1_MC Ta 3_MC B cepii 5 B 3azaui [1/IB (Ta6.. 3).
Byno orpumaHo pesyabrart (Z =-7.081; p <.001),
110 32 XapaKTepoM CHiBBiJHOLIEHHH BiAIOBiJA€E
pe3yJbTaTy NonepeJHbOro NOPiBHAHHS LIBUAKO-
cTi pearyBaHH# B cepiax 1 i 2. loBegeHuid ¢paxTt
HAasfABHOCTI Jialna3oHy 3HadyeHb [JId 4acy 3MiHU
annepuenTUBHOI CXeMHU CEHCOMOTOPHOI il TAKOX

Table 3. Statistical values of sensorimotor response time in the tasks involving a simple sensorimotor reaction
(series 1), choice reaction (series 2), double choice upon one or three variants of stimulation (series 5)
Ta6aunsa 3. CTaTUCTUYHI IOKAa3HUKU Yacy CEHCOMOTOPHOI'0 pearyBaHHs B 33/la4axX Ha MPOCTY CEHCOMOTOPHY
peaktito (cepist 1), peakuiro Bu6opy (cepis 2), “nozapiiiHoro Bubopy” npu oAHOMY ab0 IpU TPbOX BapiaHTax

ctumyJsii (cepis 5)

Series 1 Series 2 Series 5
Statistical eries & eries . Cepis 5
arameter (one-alternative (three-alternative I : h n :
CTgTI/ICTl/l'-lHl/lﬁ stimulus) stimuli) one-a terlnatlve three-a terlr_latlve
—— Cepis 1 (oauH Cepis 2 (Tpu stimu us Stlm‘_‘ !
p p BapiaHT CTUMYJIiB) | BapiaHTH CTUMYJIiB) OAMH BaplaHT TpH BaplaHTH
CTUMYJIiB CTUMYJIiB
M ¢ - - 225 .304
SD, c - - .028 .029
Me, c 220 .330 230 .305
min 150 260 150 210
max .280 420 .280 .370
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Empirically, the minimum required orientation
time for the full implementation of the 1_PS
option in series 5 (=.195 sec; SD =.062 sec) was
established. Using a mathematical model for
the 1_PS option, the required orientation time
was calculated with the application of the median
of the simple reaction time in series 1 to
the formula (see Table 3). A value of .208 sec was
obtained. The estimated required reorientation
time turned out to be statistically a little different
from the above empirical value of the minimum
required orientation time (one-sample t-test:
t=1.762; p=.083). Therefore, a criterion value
used in the series sufficiently coincides both
in the theoretical model and the practical
implementation of series 5 when the time
of the simple sensorimotor reaction from series
1 is set as a criterion for the program variable
of orientation time. In addition, the value
of the response time for 1_PS in series 5 does
not significantly differ from the criterion value
of the median of a simple sensorimotor response
in series 1 (one-sample t-test: t=1.354; p=.181).

The identity of  the organization
of response processes in the variants of the DC
task with fixed values of orientation time (series
3 and 4) and a variable value of orientation
time (series 5) was established. In order to do
that, the author, based on the mathematical
models (see table 2), calculated theoretical
determinations of the required orientation time
and the corresponding sensorimotor action time for
1_PS and 3_PS, which were subsequently compared
(one-sample t-test) with the relevant empirical
data in series 5. Several calculations were made.
To confirm the correspondence of mathematical
models of the dependence of sensorimotor
response time on orientation time for series 5 in
1_PS and 3_PS, theoretical values of sensorimotor
response time were calculated when substituting
the empirical value of the required orientation time
in series 5 (calculated: for 1_PS - 230 sec; for 3_PS -
.299 sec). The calculated theoretical values were
statistically compared with the empirical results
in series 5. There were no significant statistical
differences in theoretical and empirical results
(results: for 1_PS - - t=1.528 as p=.131; for PS -
t=1.438 as p=.155). By relying on the mathematical
modelfor1_PS,additional validation ofthe empirical
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HNiATBepJpKy€e peaJizauiro B 3ajaui [1/IB 3akony
Y. Xika sk B cepiax 3 Ta 4, Tak i B cepil 5 (auB.
Tabs. 11 3).

Y 3B’I3Ky 3 mpe/iCTaBJeHUMU pe3y/bTaTaMH,
BiZIOKpPEMJIIOIOThCA /iBa MOB’sI3aHi acnmeKkTH pos-
IS4y OopraHisalii ceHCOMOTOPHUX [ill B 3ajAadi
[1B. Ilo-nepiue, e BU3HAaYeHHA 3TigHO 3 MaTe-
MaTHUYHOI0 MOJeJUTIO (JUB. Ta0J1. 2) HAUMEHIIOTO
HeoOXiJHOTO yacy /Jisl MOBHOIIHHOTO Mepeopi-
EHTYBaHHSI Cy0’€KTa Ha aNMepleNnTUBHY CXeMy
pearyBaHHs y BapiaHTi 1_MC i BcTaHOBJIEHHS
JOro BIJNOBIJHOCTI €MNipUYHOMY pe3yJbTaTy.
[To-gpyre, 11e BCTaHOBJIEHHA iJeHTUYHOCTI CTPyK-
TYpH CEHCOMOTOPHOTO pearyBaHHs Ha pi3Hi Bapi-
aHTH 3aBJjaHb y BUNA/IKy 31 3MiHHUM Ta dikcoBa-
HUM 3HAa4YeHHSIMU 4acCy OpiEHTYBaHHS.

EMIipu4yHO BCTaHOBJIEHO MiHIMa/IbHO HEOOXi/T-
HUU Yac OpieHTyBaHHs JJ/I IOBHOLIHHOI peasi3a-
uii Bapianty 1_MC B cepii 5 (M =.195 ¢; SD=.062 c).
3 BUKOPUCTAaHHAM MaTeMaTUYHOI MO/ieJli )15 Bapi-
anty 1_MC 6y/s0 po3paxoBaHO HeOOXiHUH yac
OpiEHTYBaHHSA 3 MiJICTAHOBKOI Yy GopMy/y Mefi-
aHM 4acy npoctoi peakuii B cepii 1 (guB. Ta6J1. 3).
Bysio oTpuMaHo 3Ha4yeHH#, 10 AopiBHIOE .208 c.
lle# po3paxoBaHUM HEOOXiAHHUM Yac MepeopieHTy-
BaHHS BUABUBCA TAaKUM, 110 CTaTUCTUYHO HEBU-
pa3Ho Bifpi3HAETLCA BiJ HaBeLeHOr'0 BUllle eMIIi-
PUYHOTO BU3HA4YEHHs MiHIMaJbHO HEOOXi/[HOTrO
yacy opieHTyBaHHSI (OZHOBUOGIPKOBUM KpUTEpIM:
t=1.762; p=.083). To6To BUKOpUCTaHE B cepii 3Ha-
YEeHHA KpUTepIilo JOCTAaTHbO CIIBIIAJAE B Teope-
TUYHIN Mojiesi ¥ y npaKTHU4Hil peaJtizariii cepii 5,
KOJIU B IKOCTi1 KpUTepiro NporpamMHol 3MiHU 4acy
OpiEHTYBaHHA caMe i 33JJa€ETbCA Yac IPOCTOI CeH-
COMOTOpPHOI peaklii 3 cepii 1. /lo TOro > 3Ha4eHHs
yacy pearyBaHHs i BapianTy 1_MC B cepii 5 He
BiZIpi3HAETBLCA CYTTEBO BiJi KpUTEPIaJIbHOrO 3Ha-
YyeHHS MeJliaHu NPOCTOI CEHCOMOTOPHOI peakiii
B cepii 1 (ofHOBUOGIpKOBUH KpuTepii: t=1.354;
p=181).

Busnavasacs iJEHTUYHICTb oprasisaunii
NpoLeCiB pearyBaHHsA y BapiaHTax 3apadi [1/IB
3 ¢iKCOBAaHMMH 3HAYEHHSIMH 4Yacy OpiEHTYBaHHS
(cepii 3 Ta 4) Ta 3i 3MiHHUM 3HaYe€HHSM 4acy opi-
eHTyBaHHSA (cepia 5). [lnsg uporo pospaxoByBa-
JIUCSL HAa OCHOBiI MaTeMaTH4YHUX Mojesel (JuB.
TabJ. 2) TeopeTUYHi BU3HAYEHHS HEOOXiJAHOTO
4acy Opi€EHTYBaHHA 1 BiANIOBIZHOIr0 4acy CeHCO-
MoOTOpHOI Aii gy BapianTiB 1_MC Ta 3_MC, gaki
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adequacy of theoretically determined psychological
mechanisms for solving the DC task was carried
out through determining the required orientation
time of the subject upon the empirically obtained
response time to 1_PS in series 5 (.201 sec). The
calculated result is also not statistically different
from the empirically established orientation time
in series 5 (t =.845; p =.401).

The complex analysis of the results shows
that the absolute values of the sensorimotor
response time decline upon a significant amount
of orientation time in series 3 and 4 compared to
the time of simple reaction. Statistical comparison
of these indicators also confirmed the availability
ofanticipatory effectupon the values of orientation
time equal to .25 sec and .30 sec (respectively: t =
3.138asp =.003; t = 8.656 as p <.001).

Discussion

The experiment outcome proved the availabil-
ity of the subject’s initial attitude towards the pro-
cessing of the largest segment of the expected
information in an uncertain environment (Konop-
kyn, 1980). From the outset, the study partici-
pants were obligatory oriented to the 3_PS option
when addressing the DC task. The obtained
empirical data also indicate a firm difference
in the effectiveness of the participants’ reac-
tions in 1_PS and 3_PS upon extending a period
of the orientation time (see table 1). This differ-
ence becomes significant in the case of orientation
time of .05 sec. The linear decrease in the orien-
tation time reaches the values that are less than
the time of a simple reaction in series 1 (see tables
1 and 3). As a result, an anticipatory component is
clearly distinguished in the apperception scheme
of sensorimotor reaction in 1_PS. Moreover,
the anticipatory effect is clearly manifested only
when the duration of the previous orientation
turns to be sufficient for the full implementation
of a simple sensorimotor response.

Theanticipatory componentoftheapperceptive
scheme for 1_PS is sufficiently actualized due to
the consideration of activity of the time period
from the cue to the appearance of the stimulus
itself in the mechanisms of mental self-regulation
attheunconsciouslevel.Inseries5,thecurrentstudy
provided for program variations of the orientation
time proposed to the study participants taking into
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NOTiM 3icTaBJjsiivcs (OJHOBUOIPKOBUHN t-KpUTe-
piif) 3 BiAMOBIIHUMHU eMNiPUYHUMHU JJAHUMH 10
cepii 5. Bysio 3po6JieHO JeKisibKa pO3paxyHKiB.
[ nigTBepAKeHHS BiANOBIZHOCTI MaTeMaTU4-
HUX MOJieJied 3a/1e)KHOCTI Yacy CEHCOMOTOPHOTO
pearyBaHHA BiJj 4acy Opi€HTyBaHHA [Jid cepil
5 y BapianTax 1_MC Ta 3_MC 6ysu po3paxoBaHi
TEOpeTHYHI 3HayYeHHs 4Yacy CEHCOMOTOPHOrO
pearyBaHHsA NPU MiJACTAaHOBLI eMIipUYHOro 3Ha-
YeHHsI HeoOXiZJHOro Yacy OpieHTyBaHHS B cepii
5 (po3paxoBano: aas 1_MC - .230 c; gasa 3_MC -
.299 c). BupaxyBaHi TeopeTH4Hi 3Ha4eHHs CTa-
TUCTUYHO INOPIBHIOBAJIUCA 3 eMIipUYHUMU
pe3y/abTaTaMu B cepii 5. CyTTEBUX CTATUCTUYHUX
po36iXKHOCTEW B TEOPETHUYHUX Ta EMIipUYHUX
pesy/ibTaTax He Oy/J0 BCTAaHOBJIEHO (pe3yJib-
tat: aasa 1_MC - t=1.528 npu p=.131; nnsa 3_MC -
t=1.438 npu p=.155). JlonaTKoBa nepeBipKa eMiri-
pUYHOI aZleKBAaTHOCTI TEOPeTUYHO BU3HAYEHUX
MCUXOJIOTIYHUX MeXaHi3MiB po3B’s3aHHS 3ajadi
[1/IB 3aificHIoBas1acsl yepe3 BU3HAYEHHS 3a J|0I0-
MOTOI0 MaTeMaTHU4YHOI MogeJti A BapianTy 1_MC
HeOoOXiJJHOTO 4Yacy OpIiEHTYBaHHS [AOCJ]i[pKyBa-
HOTO IpU eMIIipUYHO OTPUMAHOMY 4aci peary-
BaHH#A Ha BapiadT 1_MC B cepii 5 (.201 c). Taku#
po3paxoBaHUM pe3yJbTaT CTATUCTUYHO TaKOX
He BiJJpi3HAETHCA BiJi eMIIIPUYHO BCTAHOBJIEHOTO
yacy opieHTyBaHHs B cepii 5 (t=.845; p=.401).

3 KOMIJIEKCHOIO  aHaJli3y  pe3yJbTaTiB
Tabua. 1 i Taba. 3 BUAHO, IO abCOJIIOTHI 3Ha-
YeHHS 4acy CEeHCOMOTOPHOIO pearyBaHHS IIpU
3HAYHOMY 4aci opieHTyBaHHA B cepisix 3 i 4 cTa-
I0Tb MeHlle, MOPIBHAHO 3 4acOM IPOCTOI peak-
nii. CTaTUCTHYHE MOPIBHAHHA LUX NOKAa3HUKIB
TaKoXX MNiATBEPAWJIO HASABHICTh aHTULMNALiN-
HOro epeKTy NPH 3HAYEHHSX Yacy OpiEHTYBaHHS
B .25 c Tta .30 c (BignmoBigHo: t=3.138 npu p=.003;
t=8.656 npu p<.001).

JAuckycisa

PesysibTaTaMu eKCllepUMEHTy NiJATBEpPAXKEHO
HasIBHICTh y Cy0G'€KTa B YMOBax HeBU3HA4YE€HO-
CTi NMOYaTKOBOTO HaJIALUTYBaHHSA Ha OMNpalbo-
ByBaHHS HaWOIJbIIOr0 CerMeHTy O4iKyBaHOI
iHpopmMmarii (Kononkun, 1980). JlocaimxyBaHHi
npu BupimeHHi 3aga4i [1/IB 3 noyaTky 060B’s13-
KOBMM 4YMHOM OyJM 30pieHTOBaHi Ha BapiaHT
3_MC. OTpuMaHi eMIipu4Hi JaHi TAKOX BKa3yOTh
i Ha HeyXUJIbHE PO3XO/KEeHHS pe3yJbTaTUBHOCTI
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account its minimum required value (a criterion).
Such variations somewhat affect the subject’s
previous attitude towards the next reaction.
However, empirically determined response time
in the 1_PS option in series 5 does not significantly
differ from the criterion value (of a median
of a simple sensorimotor response in series 1) or
the response time calculated from a mathematical
model. It should be noted that under these
conditions, the anticipatory component is not yet
fully activated. On the other hand, the reaction time
could increase without a positive contribution
of actions derived from this component to
the system of mental self-regulation. At the same
time, the grade angle of the calculated linear
dependence of the reaction time on the orientation
time for the 1_PS option would also change
and approach the grade of linear dependence for
the 3_PS option (see table 2).

There is also an increase, albeit slow, in
response rate upon increasing orientation
time for 3_PS in series 3, 4 and 5. However, in
this case, the study participants’ consideration
of the orientation time deals with the need for
a delay to make the next choice of the proposed
on-screen positions of the expected stimulus.
Despite of the latter, the response efficiency
of the study participants in the DC task in 3_PS
is higher compared to the sensorimotor choice
response in series 2 (see tables 1 and 3).

It is worth mentioning that the steady increase
of the value of the anticipatory component in
the apperception scheme of sensorimotor response
expressly contributes to the intensification
of the functioning of the psychological system
of self-regulation of activity (Cheban et al,
2020a; Konopkyn, 1980). This effect indicates
the participants’ active search for resources to
perform actions at different levels of mental
regulation. Itisthis orientation thatcan characterize
the readiness of the subject to urgent changes in
the course of actions and the actions themselves
in specific and extreme conditions (Cheban et al.,
2020c; Plokhikh, 2019; Shumylov, 2006).

The empirical results do not significantly differ
for both proposed variants of the DC problem.
These results also don't differ from the expected
ones. Hick’s Law is fully realized both in the case
of flexible automatic changes in the orientation
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peakuit pociaimkyBaHux y BapiaHTax 1_MC
Ta 3_MC npu 36inblieHHI Yacy OpieHTyBaHHSA
(auB. Tabs1. 1). Take po3XOAKEHHS CTAE CYyTTEBUM
BXe y pa3si yacy opieHTyBaHHs B .05 c. JliHiliHe
3MEeHIIeHHA 4acCy OpPiEHTYBaHHA NPOXOAUTH [0
3Ha4eHb, 9Ki € MEHIIMMU BiJi 4acy NpoCTol peak-
nii y cepii 1 (guB. Ta6sa. 1 i 3). Yepes ne 4iTko
BUOKPEMJIIOETbCA aHTUIMNALIMiHa CKJa/l0Ba
B amnmneplenTHUBHIA cxeMi CeHCOMOTOPHOI peak-
uii y BapianTti 1_MC. Pa3om i3 uuM aHTULMNALLiH-
HUM epeKT BOYEBU/b IPOSIBJASETHCS TIIbKU TOJ],
KOJIU TPUBAJICTb NONEPEAHbOTO OpPIEHTYBaHHA
CTa€ JO0CTAaTHbOW [JJid MOBHOLIHHOI peaJizalil
MPOCTOI CEHCOMOTOPHOI peakiiil.

AHTUIMNALIHA CKJaJjoBa amnmneplenTUBHOI
cxemu A 1_MC focTaTHbOIO Mipor0 akTyasisy-
€TbCA BHAC/IIJJOK ypaXyBaHHA B MeXaHi3Max IICU-
xi4yHOI caMoperyndanii Ha HeyCBiJOMJIHOBAaHOMY
PiBHI aKTUBHOCTI MPOMIXKKY 4acy BiJi monepemxKy-
BaJIbHOI'O0 CUTHaJ/Iy 1 10 IOSIBU CAMOTO CTUMYJLY.
[ B HaltoMy mocuimkeHHi B cepii 5 6ys0 nepeba-
YeHO MporpaMHi Bapialii IpONOHOBAHOI'0O AOCJIi-
JPKYBAaHUM 4acy opieHTanii came 3 ypaxyBaHHAM
Jioro HaWMeHLIOTO HeobXiAHOTO 3HAaYeHH (KpU-
Tepir). Taki Bapiariii e10 3HMKYIOTh IONIePeHE
HaJlalUTyBaHHSA Cy0'€KTa Ha HACTYIHY peakliilo.
OfHak eMnipUYHO OTPHMMaHUW Yac pearyBaHHS
y BapianTi 1_MC B cepii 5 cyTTeBO He Biapi3Hsa-
€TbCS1 He Bifl 3HaUeHHs KpUTepito (MeJiaHU Npo-
cTol ceHCOMOTOPHOI peakuii B cepii 1), He Bij pos-
paxoBaHOI0 3a MaTeMaTUYHOK MOZEJJIK 4Yacy
pearyBaHHsA. Cjif BBaXKaTH, L0 B LIMX YMOBax
aHTULUNALIHHUN KOMIIOHEHT Ille HE aKTUBOBAHO
y MOBHIN Mipi. Ase, 3 iHIIOTO 6OKY, 6€3 MO3UTHUB-
HOTO BHECKY B CUCTEMY IICUXIYHOI caMOperyJis-
Uil Aif BiJ 1bOTO KOMIIOHEHTY 4ac peakuii mir
6u 36ipmuTHCA. Pa3oM i3 UM 3MiHUBCA 6 i KyT
HaxuWJly po3paxoBaHoi JiiHilHOI 3a/1eKHOCTi yacy
peaxuil Bif 4Yacy Opi€eHTyBaHHA [Jid BapiaHTy
1_MC i Habs1M3uBCA 6 A0 KyTY JiHilHOI 3a/1eXKHO-
cti ass Bapianty 3_MC (zuB. Tabu. 2).

Jlnsa Bapianty 3_MC B cepisix 3, 4 Ta 5 Takox
CIIOCTepiraeTbcsd, Xo4a M NOBiJIbHE, ajie MiJiBU-
IIeHHS IBUAKOCTI pearyBaHHsI NpU 36i/blIeHH]
yacy opieHTyBaHHA. OJHaK y LbOMY BHUNAJAKY
BpaxyBaHHA [JOCJI[P)KYBAaHMUMU Yacy OpPIEHTY-
BaHHSl CTHUKA€ETbCS 3 HEOOXiAHICTIO 3aTpUMKHU
JUIT HaCTYMHOrO BUOGOPY 3 NPOMOHOBAaHUX Ha
eKpaHi Mo3ulliil o4iKyBaHOro CTUMYyJay. AJjie
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time, takingintoaccountthe criterion ofthedesired
response speed, and in the case of a direct set
of the orientation time from the list (Chuprykova,
1995). In the context of specific time values,
the latter provides a comprehensive distinction
between the implementation of apperception
schemes of sensorimotor response in 1_PS
and 3_PS. Thus, the use of the DC task allows one
to sufficiently determine the orientation time
required by the subject to transform the course
of actions in response to significant changes in
the current situation. It stands to reason the sooner
the necessary reorientation of the subject to
new circumstances happens, he is more likely to
succeed in business.

Conclusions

1. In the context of the need for urgent
actions in response to sharp changes in
the current situation, mental image managing
actions should be reoriented to a new situation
as soon as possible. A double choice task,
which provides for the following, can be
a model variant of the reorientation: first, there
is a choice of sensorimotor response (simple
sensorimotor response or sensorimotor response
of choice among three alternatives) in terms
of the orientation cues; second, when a stimulus
is displayed from an updated set of alternatives,
the subject’s motor response occurs. In terms
of sensorimotor tasks, controlling image is
simplified to the apperception scheme that defines
a mode of actions.

2. Under the framework of the construction
of the operation image and mode of actions
of the subjectin the double choice task, urgent full-
fledged transition from the initial apperception
scheme of sensorimotor response of choice among
three alternatives to the apperception scheme
of simple sensorimotor response requires some
time - orientation time. The linear dependence
of the time of a simple sensorimotor reaction on
the orientation time is experimentally proved
towards the “double choice” task.

3. The encompassing of the operation image
of the anticipatory component, which essentially
improves the subject’'s effectiveness, by
the apperception scheme is the effect of usinga cue
for the actual variant of sensorimotor response
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HaBiThb, He 3BaXKal0OUU Ha OCTAaHHE, ePEKTUBHICTD
pearyBaHHA JOC/iKyBaHUX B 3ajaui [1/1B y Bapi-
aHTi 3_MC BwuIlle, NOPIBHAHO 3 CEHCOMOTOPHOIO
peakiiiero BUb6opy B cepii 2 (guB. Tabs. 11 3).

Cnix BKasaTH, 10 HEYXWJbHe 306iJblIeHHS
Barv aHTULMIALIMHOTO KOMIIOHEHTY B amlep-
LeNTUBHIA CXeMi CEHCOMOTOPHOIO pearyBaHHSA
ONHO3HAYHO chnpuse iHTeHcudikanii ¢yHKIio-
HYBaHHSl IICUXOJIOTIYHOI CUCTEMHU CaMOperyJisd-
uii gissbHocTi (Cheban et al., 2020a; KoHonkuH,
1980). lleit edekT CBIIUUTH NPO AKTUBHUU
MOLUYK AOC/AI/P)KYBAHUMU HA Pi3HUX PiBHAX IICHU-
xiyHoi perynsuii pecypciB [Jisi BUKOHaHHS Ail.
CaMe Takow CIPSAMOBAHICTIO I MOXXHa OXapaKTe-
pU3yBaTHU TOTOBHICTb CYy6G'€KTa [0 TEPMiHOBUX
3MiH 06pa3y [iiil i caMux J1iii B 0COGJIMBUX Ta eKC-
TpeMasibHUX yMoBax (Cheban et al., 2020c; Il1o-
xux, 2019; lllymunos, 2006).

Jlnst 060X 3aNmpoNnoHOBAaHUX BapiaHTIB 3ajavi
[1/IB emmipu4Hi pe3ynbTaTh CYTTEBO He BiJ-
pisHATbCA. He BiApi3HAWOTBCA Lji pe3ysbTaTH
U Big mepenbauyBaHux. | y pasi rHy4kux aBToO-
MaTHU4YHUX 3MIH 4acCy OpiEHTYBaHHA 3 ypaxyBaH-
HAM KpUTepito 6akaHoi IBHU/IKOCTI pearyBaHHs,
i y BUNQJKy NpPAMOro 3aBJaHHA 4acy OpPIEHTY-
BaHHS 3 MepeJliky MOXJIWBHUX, B MOBHIM Mipi
peanisyeTbcs 3akoH Y. Xika (YynpukoBa, 1995).
OcTaHHE 3a eBHUX 3HAYE€Hb 4YacCy OPiEHTYBAaHHS
3abe3mneuye BHYEepIIHE PO3pi3HEHHs peasisalfiit
annepuenTUBHUX CXeM CEHCOMOTOPHOrO peary-
BaHHA y BapianTtax 1_MC ta 3_MC. TakuM 4uHOM,
BUKOpuUcTaHHA 3ajaui [1/IB nosBossie y pocrart-
Hill Mipi BU3Ha4YaTH 4yac opieHTyBaHHs, HeOOXi-
HUU Cy6'EKTY /1 MOBHOIIHHOI 3MiHU 06pasy Aik
y BiANIOBiZib HA 3HAYy1li 3MiHU NOTOYHOI CUTYalii.
I, 3BU4aliHO, YMM ILIBHU/IIE BiJIOYBAa€TbCI HEOO-
XiHa mepeopieHTallisg cy6'ekTa Ha HOBi o6CTa-
BUHM, TUM OiJibllle y HbOTO IIAHCIB Ha J[OCAT-
HEeHHA YCIiXy B LiAJIbHOCTI.

BucHOBKH

1. B ymoBax HeoO6XiJHOCTi TepMiHOBUX Ai
y BifNoOBifb Ha pi3Ki 3MiHM MOTOYHOI CUTyaLil
Kepywuui [JisMy MCUXiYHUA o06pa3 MNOBUHEH
O6yTH fKOMoOra LIBH/lIe IepeopieHTOBaHMHM Ha
HOBy cuTyalito. MojeJlbHUM BapiaHTOM TaKol
nepeopieHTauii Moxke 6yTH 3aja4ya “mojBilHOrO
BUOOpPY”, B fAKid mnepesb6adyaeTbCs HACTYIHE:
No-nepile, IO 3alpPOINOHOBAaHUM OpIEHTHpAM
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(simple sensorimotor response or sensorimotor
choice response) in the double choice problem.

4. The method of constructing the double choice
task with automatic variations of orientation time
in the inclination of the subject to meet a given
criterion - the time of a simple sensorimotor
reaction - is identical to the method of direct
setting of orientation time from many alternatives.
In keeping with the specified criterion for the time
of sensorimotor reaction, automatic variations
of orientation time allow fixing the time necessary
for urgent development of a new operation image
and a way of actions.
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BiZOyBaeThCsA BUGip BapiaHTy CEHCOMOTOPHOTO
pearyBaHHs# (MpocTa CEHCOMOTOPHA peakisa abo
CEHCOMOTOpPHA peakllisi BUGOPY 3 TPbOX ajbTep-
HaTUB); NO-Apyre, NpU Npej’sBJEHHI CTUMYIY
3 aKTyaJ/li30BaHOTO HAabopy ajbTepHATUB BifOy-
BAaETHCS PYXOBa BiANOBiAb Cy6'eKkTa. Y 3aBAAHHSAX
CEHCOMOTOPHOT0 pearyBaHHs Kepylo4ydil o6pas
CIPOUIYETbCA [0 amlepLenTHBHOI CXeMH, IO
BHM3Ha4ae CIocio6 Aii.

2. Y Mexax nobyJoBU onepaTHBHOIo ob6pasy
i cmocoby giii cy6ekTa B 3amavi “mojBilHOrO
BUOOpPY” TepMiHOBHMHM NOBHOLIHHUHN mepexif
3 MOYaTKOBOI alNeplLenTUBHOI CXEMU CEHCOMO-
TOpPHOI peaklii BUGOPY 3 TPhOX aJibTePHATHUB Ha
anmnepuenTUBHY CXeMy MPOCTOI CEHCOMOTOPHOI
peaxuil BUMara€e NneBHOr'0 4acy — 4acy OpieHTy-
BaHHA. Jlyia 3ajaui “noyiBiliHOTrO0 BUGOPY” eKcIie-
PUMEHTAJIbHO [IOBEJEeHO JIiHINHY 3aJeXHiCThb
Yyacy NIpocTol CEHCOMOTOPHOI peaknil Bif 4acy
OpIEHTYBAHHS.

3. EdexToM Bii BUKOPUCTAHHS NOMEPEIXKY-
BaJIbHOTO CHUTHaJly NMPO aKTyaJbHUU BapiaHT
CEHCOMOTOPHOro pearyBaHHsl (mpocTa CceH-
COMOTOpHA peakLis ab0 CEHCOMOTOpPHA peak-
1nis BUGOpy) B 3ajadyi “moaBiHOro BuUGOpPY”
€ BKJIIOUEHHS [0 allepLenTUBHOI CXeMU OIle-
paTHBHOro 06pa3y aHTHUIMNALiHHOrO KOMIO-
HEHTY, SKUU CYTTEBO MiZIBUIYI0 ePEKTUBHICTH
[l cy6’exTa.

4. Cnoci6 mo6ymoBu 3azadi “moABidHOTO
BUGOpPY” 3 aBTOMAaTUYHUMH BapiallisiMu yacy opi-
€HTYBaHHSl B HaJIalITyBaHHI Cy6'€KTa Ha AOTPU-
MaHH$ 33/]JaHOTO KPUTEPil0 — Yacy MpocCToi CeH-
COMOTOpPHOI peakIii, iIEHTUYHUN [0 CIoCco6y
NpsSIMOTO 3aBJaHHS Yyacy OpieHTyBaHHs 3 6e3J1iui
MOXJIMBUX. ABTOMATHU4YHI Bapialii 4yacy Opi€H-
TyBaHHA NpU JOTPUMaHHI 3aJaHOr0 KPUTEPIIO
I110/10 Yacy CEHCOMOTOPHOI peaklii 03BOJSAIOTH
BU3HAUYUTH HEOOXiAHUH yac AJisd TepMiHOBOTO
dbopMyBaHHS HOBOTO OINEpPaTUBHOr0 06pasy
i cmocoby fii.
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