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UNIVERSAL COMPLEX OF PSYCHOPHYSIOLOGICAL TESTING

Abstract. An experimental version of the system of psychological testing with fixation in real time of
physiological parameters of the tested person has been developed. The Data of photoplethysmogram (PPG) and
galvanic skin reaction (GSR) have been determined as sources of physiological data. The soft & hardware complex
of psychophysiological testing allows in relation to each question of the test to capture and evaluate the
psychophysiological state of the testing person, which provides additional information for the psychologist. For
experimental tests two methods were chosen, the first one was the Buss-Durkee technique (BDHI), which allows to
diagnose the aggressiveness of the individual, and the second was the method of assessing the neuropsychological
stability. These tests are recommended for use in psychological selection for military service [1-2]. The tests are
adapted to the Kazakh language and tested on cadets of military institutions and students of civil Universities in
Almaty.

Key words: electrocardiogram, photoplethysmogram, galvanic skin response, microprocessor, signal
processing, psychological tests, Bass-Darki technique, personality, self-esteem level, neuropsychic stability,
intellectual regulation, mental adaptation systems, validity criterion, retest method, maladaptive form of behavior,
programmatically hardware complex, graphical interface.

Introduction. In the era of scientific and technological progress with its stressful rhythms andnew
specific conditions of human activity significantly increasing requirements for humans intellectual,
emotional and volitional resources [3-4]. In this regard, especially there is a requirement from the human
resources departments of the organizations in objective psycho-physiological portrait of a person. The
primery tool of psychologists are psychological tests. However, as practice shows, in connection with the
public accessibility of tests, the effect of subjectivism will recently increase.

The rapid development of computer technology contributed to automate conducting and processing of
psychological testing [5] and the use of new methods of mathematic treatment of biomedical data [6].
Modern possibilities for the development of various sensors [7] and price reduction of the microprocessors
opened a wide opportunity for impementation of the software&hardware for assessing the psycho-
physiological portrait of the individual [8-10]. The paper [11] describes a software&hardware complex of
psychophysiological testing based on the processing of electrocardiogram (ECG) data. Experimental
research have shown the inconvenience of using ECG sensors, because they have to be placed on the body
of the test subject. This circumstance entails some discomfort for the testing person. In this regard, the
decision on replacement of the ECG sensor to PPG sensor. The photoplethysmogram sensor clip on to the
hand finger of the testing person and provides completeness of information comparable to the ECG data.
GSR sensors are clip on two free hand fingers and do not create inconvenience for the testing person.

— |4 ——
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Research methods. A methods of psychological testing has developed with using software and
hardware control of the psychophysiological state of the tested person. This circumstance significantly
increases the systems objectivity of professional selection of person.

Research results. For the system of professional selection two methods were chosen, the first one
was the Buss-Durkee test which allows to diagnose the personality aggressivenessand the second was the
neuro-psychological stability assessment test. A system of psychological testing in Kazakh and Russian
languages has been developed with recording the physiological parameters of the testing person in real
time. As sources of physiological data, the data of PPG and GSR has been determined.

Software and hardware implementation. On Arduino platform [12-13] has developed a system for
receiving and processing data from PPG and GSR sensors. To connect the sensors used chip AD8232
(from AnalogDevices), which is an integrated signal processing unit for ECG and other biopotential tasks
[14].

A distinguishing feature of this module is its compact size and external connection to computers, its
allows create a mobile diagnostic equipment. The device connects to the computer via a USB port.

The software&hardware complex of psycho-physiological testing allows capture and evaluate the
psycho-physiological state of the testing person, when answering each test question. Its provides
additional information for the psychologist.

At processing physiological data, the following parameters PPG and GSR are calculated, which are
necessary for a mathematical model for assessing the state of the testing person: the minimum and
maximum amplitude; mean value of the root mean square deviation of the amplitude. For PPG, the
minimum and maximum values of the RR-interval and the minimum and maximum values of the T-peak
amplitud, and also the minimum and maximum T-peak offset are additionally calculated.

The PPG sensor is analog device, based on the method of photoplethysmography - the change in the
optical density of the blood volume in the finger, due to changes in blood flow through the vessels
depending on the phase of the cardiac cycle. The sensor contains a light source (green LED) and a
photodetector (figure 1), the voltage at which varies depending on the blood volume during cardiac
pulsations.

Figure 1 - Sensor PPG

Data from the PPG sensor is received as a number characterizing the amplitude of the signal, with an

intensity (frequency) of 160 samples per second. Denote by xi(k)— the i-th signal of the PPG related to the
k-th effect (sample). Figure 2 shows a graph of the variation of the PPG over time. Figure 3 presents a
general view of one period of the PPG signal.

Figure 2 - Graph of changes in the signal of the PPG
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Figure 3 - General view of one period of the PPG signal
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For the remaining characteristics calculate following procedures are used. By reason of the signal
have a periodic pattern, each separately selected RR intervalallocate. During the processing of background
data, an averaged shape of the PPG signal is formed, which is typical of a particular person being tested in
a calm environment. For the background averaged RR-interval denote by Yi, i = 1,100. Thus, the vector Y
characterizes the shape of the individual background RR interval. In-process of the PPG data, coming in
during subsequent impacts (question and answer), RR intervals are allocated respectively. Denote by Zi,
i =1, Lr. Here, Lr denotes the length of the next RR-interval. When processing the vector Z, a T-wave is
distinguished, which is characterized by a shift of Lt relative to beginning of the RR interval and
amplitude. The area of the RR interval is calculated - S. The value of the shift function F is calculated:

S=[z({t)dt =¥, z,
100 2 (2)
F=%=210:—2z)

Figure 4 - Sensor GSR
As an additional parameter, the response time for each test question is analyzed.
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The GSR sensor allows measuring the galvanic skin response by measuring the electrical conductivity
of the skin (figure 4). Skin conduction varies with the amount of sweat on the skin. Sweaty glands are
controlled by the sympathetic nervous system, which can be affect by strong emotions. Thus, strong
emotions will lead to more sweating on the skin, which will lead to changes in the electrical conductivity
of the skin. GSR parameters are calculated by the formulas (1).

Adaptation of psychological tests. Buss-Durkee test. Aggression - individual or collective behavior,
action aimed at causing physical or psychological harm, damage, or the destruction of another person or
group of people. Aggressive behavior in this case is defined as one of the forms of response to various
adverse physical and mental life situations that cause stress and frustration. Aggressive actions in
aggressive behavior act as a way to achieve any meaningful goal, a method of psychological relaxation, a
way to satisfy the need for self-realization and self-affirmation [15].

Considering the concept of “frustration” in the framework of the psychodiagnostic approach and from
the point of view of interpersonal relationship, we mean situations in which individual's surrounding
persons intentionally or unintentionally infringe upon his interests, which leads to blocking significant
needs or hurt feelings, negatively affecting him self-rating.

In a frustrating situation emotional state is manifested:

1) as a reaction of fear, anxiety, refusal of self-realization, may be accompanied by a sense of guilt, a
desire to escape from conflict;

2) as offensive, accusing others, active or even aggressive behavior, hostile statements or actions;

3) as the desire to suppress certain reactions, to be passive or indifferent to the incident, to try to
balance the severity of the conflict.

For research the level of students aggression the test by American psychologists Buss A. and Durkee
A. (developed in 1957 and adapted in 1989 by Soviet and Russian psychologist S. N. Enikolopov [16])
was used.

The test was conducted among students of Kazakhstan universities. 105 people passed the Buss-
Durkee test in Russian. The age of the subjects 18-30 years. Of these, 54 men and 51 women. The results
obtained on 8 scales:

1) Physical aggression - the use of physical force against another person;

2) Indirect aggression - directed in a roundabout way at another person or directed at no one;

3) Irritation - readiness for the manifestation of negative feelings at the slightest excitement (short
temper, rudeness);

4) Negativism - an oppositional behavior from passive resistance to active struggle against established
customs and laws;

5) Resentment - envy and hatred to others for real and fictional actions;

6) Suspicion - ranging from distrust and caution towards people to the belief that other people plan
and cause harm;

7) Verbal aggression - is the expression of negative feelings both through form (screaming, squeal)
and through the content of verbal responses (curses, threats);

8) Guilt - expresses the subject's possible belief that he is a bad person, that evil is being done, as well
as the remorse he feels.

The questionnaire consists of 75 statements, to which the subject answers “yes” or “no”.

Testing was conducted on the basis of voluntary consent. The method of Buss-Durkee in processing
was very long and difficult. The obtained indices of aggressiveness and hostility can be found in the
following tables:

Table 1 — Aggression index

Below normal Norm Above normal
The number of tested women 7 44 0
% ratio 13,7% 86,2% 0%
The number of test men 10 38 6
% ratio 18,5% 70,3% 11%
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The table shows that, on average, the index of aggressiveness in most subjects is normal, but the
aggressiveness that is below the norm is observed in 17 people and mainly in mens. Indicators above the
norm were found in 6 men.

Table 2 — Hostility index

Below normal Norm Nbove normal
The number of tested women 4 35 12
% ratio 7,8% 68,6% 23,5%
The number of test men 0 31 23
% ratio 0 57,4% 42,5%

The table shows that a low index of hostility is observed only in 4 womens from the total number of
subjects. The norm is inherent in the majority of the subjects: 23.5% of womens and 42.5% of mens were
distinguished with an indicator of hostility above the norm.

The hostility index is within the normal range of 3-6 (H.I. is normal - 6-7 + 3);

The hostility index includes the 5th and 6th scales, Hostility = Offense + Suspicion;

The index of aggression is also in the normal range of 15-20. (The norm of aggressiveness is the value
of its index, equal to 21 + 4).

Test of neuropsychological stability. Neuropsychological stability is a features that characterizes a
person in the process of a complex activity, some of his emotional mechanisms, closely interacting with
each other, lead to the successful achievement of goals.

The primary elements here are: the level of self-rating, emotional stability, social approval of the
people around them. In the understanding of stability included the concept of reliability and functionality
of reality. The stability of psychological stability depends on the realization of the individual in society, it
affects the satisfaction with life, the success of professional activity and the world outlook as a whole.
Decrease in neuropsychological stability leads to stressful situations with negative consequences for health
and extinction of personality development in the process of life. Among the diversity of factors, there are
personality traits and factors related to the social environment.

Factors of neuropsychological stability are:

- environmental factors maintaining self-rating;

- support in self-realization;

- adaptation assistance;

- reliable assistance of the social world, including from friends, relatives, colleagues.

These factors have a positive effect on neuropsychological stability in a person. Their presence forms
favorable behavior in the process of professional activity and personal development of the individual.

Psychological stability is a variety of personality qualities and selected aspects of character, which are
determined by endurance, poise, resilience. These qualities help to resist a person in the process of life
difficulties, unfavourable circumstances, while maintaining health and effectiveness of work [17].

One of the most important criteria for entering the military service is the assessment of the level of
neuropsychological stability. Assessment of neuropsychological stability and identification of persons
with neuropsychological instability is an important direction in the psychological (psychophysiological)
maintenance of conscripts and contract service mans in military units.

A mentally healthy is considered serviceman who is mentally qualified, staid, able to master a
military specialty, to be in an organized military collective and undergo increased mental and physical
stress without effect their health. There are no people absolutely immune to stress. Everyone has a strictly
individual limit of resistance, after which psychoemotional stress, overwork or violation of body functions
leads to a breakdown of mental activity.

To determine the "propensity for nervous breakdown in the activity of the nervous system with
considerable mental and physical stress" in 1978 Spivakproposed to consider the concept of “neuropsychic
instability” (NPI) [18]. Changing the rhythm of life, separation from home and family, daily routine
according to military regulations, the need to obey, no privacy, increased responsibility, certain household
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inconveniences, unusual climatic and geographical conditions, various occupational hazards that
accompany one or another type of military labor — all of this places increased demands on the mental and
physical health of military personnel. Based on the foregoing, an extremely important role in the practical
work of military psychologists and specialists in professional psychological selection is assigned to an
assessment of the level of neuropsychological stability of military personnel. Based on the study of
servicemen serving on conscription, it was established that healthy - 61%, with some signs of neuro-
mental instability - 25%, with pronounced signs of neuro-mental instability - 10%, patients - 4%.

Thus, revealing a high neuropsychic stability, we can talk about the high functional ability of the
system of mental adaptation for maintaining stability and high efficiency of mental activity both under
ordinary conditions and under the influence of extreme stressful environmental factors. Conversely,
unsatisfactory neuropsychic stability and neuropsychic instability indicate a low functional capacity of the
mental adaptation system, an increased risk in terms of the development of maladaptive mental disorders
not only in extreme, but even in normal conditions of professional activity when its individual parameters
change.

The technique developed in S. M. Kirov Military Medical Academy and is intended for the initial
selection of persons with signs of neuropsychic instability. It allows to identify individual pre-painful
signs of personality disorders, as well as to assess the probability of their evelopment and manifestations
in human behavior and activity [19].

The test was conducted among cadets of military institutions and students of civil universities of
Almaty. 145 people passed the test "Neuropsychic Stability (NPS)" in Russian. The subjects were
18-20 years old. All test men. The indicator on the scale of NPS is obtained by simply summing up the
positive and negative answers that coincide with the “key”.

The data obtained can be found in the following table:

Table 3 — Test Results

Amount / ratio in% Low Average High
The number of subjects NPS 52 78 15
% ratio NPS 35,8% 53,7% 10,3%

The test “Neuropsychic Stability” is adapted and translated into Kazakh.

When adapting the test “Neuropsychic Stability” to the Kazakh language, a certain algorithm was
observed:

1)  The validity of the methodology on a sample that yields statistically significant results between
test indicators and the wvalidity criterion is verified. The first results were unsatisfactory, since the
correlation coefficient of -0.560 and the sample build-up did not improve it, therefore, the criterion was
validated and verified by the results, the internal consistency of the test items. With the exclusion of
uninformative and socially significant tasks in this situation, the desired validity was found.

2) Reliability by retest method checked. Without information on retest reliability, the test cannot be
used to build a psychological forecast.

3) Analysis of correlation with relevant external criteria, with the author's criteria has been
performed.

4) Test standards after checking the sustainability of the obtained distribution of test scores were
checked.

As a result, it was found that it is personal and biological factors that influence the development of
neurotic disorders. It should be noted that individuals, military personnel with signs of neuro-psychic
instability require special attention of a psychologist. Mental states can have the opposite effect on
personality, its development and dynamics, the formation of some properties and the weakening of others,
changes in the structure of motives, goals and activities. Individuals with neuropsychic instability are at
risk group. There is a high probability of disadaptive forms of behavior.

Conclusion. A software&hardware complex for psychophysiological testing has been developed,
which allows recording and assessing the psychophysiological state of the test person when answering
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each test question. The graphical user interface of the application is implemented in the Kazakh and
Russian languages. The techniques of Buss-Durkee and assessment of neuropsychic stability are
automated and adapted to the Kazakh language.

It is expected to use a software&hardware complex for obtaining a psychophysiological portrait of a
person when hiring in state and private organizations, as well as for service in law enforcement agencies.

Acknowledgment. The work was carried out at the expense of grant funding for research for 2018-
2020 under the project Ne AP05132044 “Development of a hardware-medical complex for assessing the
psycho-physiological parameters of a person” at the Institute of Information and Computational
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Kazakhstan.

T.2K. Masakos'?, I1I.A. JIzxkomaprosa’?, Waldemar Wojcik?,
I'.3. 3usaroexona’, b.C. Amupxanos?, b.P. ’Koimaraméerosa’

| AKIapatThIK JKOHE eCENTEyill TEXHONOTHAIAP UHCTUTYTHI, AnmaThl, Kasakcran,
2on-@apabu atsinaarsl Kasak yiarTeik yHusepcuTeTi, Anmatel, Kazakcran,
3JLH. T'ymunes atbinaarsl Eypasus ynreik yausepcuteri, Hyp-Cyiran, Kasakcran,
4Tro6IMH TEXHUKAIIBIK yHUBEPCUTETI, [lonbina

HNCUXOPU3NOJOT'UAJIBIK TECTIVIEYITH OMBEBAII KEHIEHI

AnHoTanusi. Makanaga TCUXO(U3HONOTHANBIK TECTUICYIiH ammapaTThK-Oarmapiamanslk kemreHiH (ABK)
KOJJaHYABIH ©3eKTi Moceleci KapacThIpbUiaabl. HakThl yaKeITTa TECTUICYIiH (DU3HONOTHSUIBIK IMapaMeTpiepiH
aHBIKTall OTBIPBHIN, TICUXOJOTMSUIIBIK TECTUICY IKYHECIHIH ToKIpHOemiK HYCKachl jkacaijibl. DH3HOIOTHSIBIK
JEpeKTepaiH Koe31 periHme Tepi-ranbBaHukanbk peakuusubiy (TI'P) doromreru3mackiab (DPII) MmomiMerTepi
anpIKTanael.  Arduino mmiardopmachiHaa (OTOILICTH3MA JKOHE Tepi-TalbBaHUKAIBIK PEAKIHS CEHCOpPJIaphbIHAH
MoJliMeTTepli KaObulay jKoHE eHJey KyHeci jkacaiusl. DOHIBIK NepeKkTepll eHJey Ke3iHAe TBIHBIII JKaraaiina
HaKThI ChIHAK Kyprizyuuire ToH ®II curHanbHBIH OpTaHfbl GopMackl KalbinTacaabl. TaKbIPBINTBIH MCHXO(U3HOIIO-
THSUIBIK JKaFJallbIHBIH ©3repyiMeH (MbICalbl, CTpecC XarAailblHaa) THIHBIC ajy JKbULIaMIaisl Hemece azasabl (0J1
RR wuHTEpBaNaphIHBIH MeJIIEPiH ©3repTy apKbUIbl OenrijgeHeni), R IIBIHBIHBIH aMIUIMTYAachl TeMEHIeH i
(«rapanamery curHambl), T IIBIHBIHBIH aMIUIATYJACBl MEH MO3WIMACH e3repeni. Ocbl OenrinepaiH OapibIFbl
OarmapiiaMalibIK TYpAC aHBIKTAIAIBI JKOHE TaKBIPBIITHI TUATHOCTUKANAYNa KOJIAaHbUIAMbL. [ICHX0(MU3NOIOTHSITBIK,
TECTINICYIiH anmapaTThIK-OaFrJapIaMaiblK KeIeHi TECTTIH op CypaFbIHa jkayar OepreH Ke3Je MCHXO0JIOrKa KOCHIMINA
aKmapar OepeTiH TeCTUIeyIli aJaMHBIH TCHXO(U3UONOTHSIIBIK JKaFJalblH TIpKeyre XoHe Oaralayra MYMKIHIIK
Oepeni. Koifpurran MiHAET IICHXOJIOTHSIIBIK TECTITICY apKBUIBI MICTIUICTIH MiHASTTEPIiH OipiHe KaTBICTHL. ATPEeCcCHUBTI
MIHE3-KYJIBIKIICH arpecCHUBTI OpEKeTTep Ke3-KEeJNTeH MaHbI3Ibl MaKCaTKa JKEeTYIIH TOCUI, MCHXOJIOTHSIBIK
penakcanys, e3iH-e31 TaHy XOHE ©3iH-e31 pacTay KaKeTTUITiH KaHaraTTaHIBIPY TOCUIl PETIHAE OpEKeT eTesi.
Tynranblk epeKIIeNniKTep SMOLMOHANALl KyH3emic karnaiiblHaa aWkelH KepiHeni. COHIBIKTaH IICHXOJIOITap
alIyIIaHIbIK JKaFIaibIHIAFbl aJaAMHBIH PEAKIUACHIH MYKHUST 3epTTEial. ABTOpap OChI TAKBIPHIN OOMBIHIIA TaIaay
KYPri3zi, OSKCIHEPUMEHTTIK TECTTIH opTYpJli OMICTEpiH, MbICalbl, HEHPOINCHXHMKAJBIK TO3IMALIIKTI Oaranay
ozmicTeMeciH KapacTelpabl. by karnmail xociOu TyiiFaHbel TaHJay >KYHECiHIH OOBEKTHBTUIINH €I9yip apTThIpajbl.
TecTTiH (PU3MOIOTHSIIBIK ITapaMeTpiiepiH OeNriIeHTiH ICHXOJIOTHAJIBIK TeCTUICY JKYHECiHIH TaXipHOeIiKk HYcKachl
JKacalabl. DKCIIEPUMEHTTIK ChIHAKTAp PETiHAE EKe OachIHBIH arpecCHBTLIITH JWArHOCTHUKAIayFa MYMKIHIIK
Oepetia bacc-Jlapka omici oHe HEHPOICHXHMKAIBIK TO3IMIUTIKTI Oaranmay omicTeMeci TaHHalIAbl. AMEPHKAHIBIK
ncuxonortap A. bacc xoHe A. Jlapka chIHAKTapblH KOJIJaHAa OTBHIPBIT CTYACHTTEPHAIiH arpecCHsUIBIK JIeHTeHiHe
3eprrey Kacanabl. [ICHXOJNOTHSIIBIK TYPAKTBUIBIKTHIH OPHBIKTHUIBIFBI KOFAMJIAaFbl JKEKE TYJIFAHBIH IKy3ere
acBIPBUTYBIHA OAaWIaHBICTHI, OJ1 ©Mipre KaHaraTTaHyFa, KociOM KBI3METTIH JKETICTIKTEpiHEe YKoHE TyTacTail anraHna
JTYHHETaHbIMFa dcep eredi. HelponcnxukaibIK TO3IMAUTIKTIH TOMEHAEY1 JeHCAayIbIKKa TEPIC 9cep €TETiH CTPECCTIK
JKarainapra ®oHe eMip MpOLeciHe KeKe TYIFAHBIH JaMybIHbIH JXOHbUTybIHA OKeneAi. Op Typiii (akTopiaapabiH
IIIH/E JKeKe TYJIFAJIbIK SPeKIICeIIIKTep MEH QJICYMETTIK opTara OaiaHbicThl (hakTopiap Oap. by Moceneni menry
YLIH jKayanTapbl jKa3blll, TECTTIH NCUXO(U3UOIOTHSUIBIK JKarJaiiblH OaralalThIH anmnaparThliK-OaraapiiamMaibiK
KEIIeH/I KOJIaHa OTBIPBII ICUXO(U3NONOTHSUIBIK TeCTNeynl KojnaHy ycbiHbUianel. OcbUlaiiiia, Korapsl
HEHPOIICUXHUKAIIBIK TYPAKTHUIBIKTHI aHBIKTAH OTHIPHII, 013 IICUXHUKATBIK OCHIMIeTy dKYHECIHIH KaIbIIThI JKaF Jai1arbl
CHSIKTBI, COHBIMEH Karap SKCTpeMaibl (paKTOpJapAblH 9CEpiHEH A€ TYPAKTHUIBIKTHI JKOHE aKbUI-0ff OpeKeTiHiH
JKOFaphbl THIMJIIUIITIH CaKTail anaThH XKoFapbl (PyHKIMOHAIBI KaOijeTi Typalibl Aa aita anambl3. KocsiMina mapamerp
pETiHaE op TeCT CYpakTaphlHa XKayamn Oepy yakpIThI TanmgaHaabl. KockIMmaHbIH rpaduKkTik HHTEpQeici Kazak KoHe
OpBIC TUTIAEpIHAE )KY3ere achIPbLIAIbL.
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bepisnren mbican ncuxo(U3UONOTHSITBIK TECTUICY/IIH alnapaTThiK-0aFapiaMaiblK KeIIeHIH KOJIIaHy TeCTTiH 9p
CyparblHa »ayarl OepreH[e HaKTbl YaKbIT PEeKHMIHAE TECTUISYIl aJaMHbIH (DU3UOJIOTHSIIBIK MapaMeTpiiepin
TipKeyre jKoHe Oarayiayra MYMKIHIIK OepeTiHmirin kepcereri. JKorapbiia aranfaH jKarmaiyiapJeiH OiCHAMACHIH
KOJIZIaHa OTBIPBIIN, KOCINKOH JKeKe TYJIFaHbl TaHAAyIblH OOBEKTHMBTI KYHeCiH KYpy YCHIHbUIaJbl. byi chlHaKTap
OCKEepH KbI3METKE ICHXOJIOTHUIBIK TaHAay Ke3iHjae mnaiinananyra ycbiHbuiansl [1-2]. Tecrrep Kkaszak TijiHe
OeitimMpenin, ATMaTHl KATaChIHAAFBI SCKEPH OKY OPBIHIAPBIHBIH KYPCAHTTAPBl MEH CTYACHTTEP] apachlH/ia ChIHAKTaH
oTKi3ini. ¥CHIHBUIFAH almnapaTThIK-OarmapiaMaiblK KEIICH HETi3iHIe jKacalfaH alTOPUTMICPMEH o3ipJICHIeH
OarmapiiaMalibIK JKacakTama TECTUICYINl aJaMHBIH IICUXO(U3NOJIOTHSIIBIK KaFIalblH Oarajiay YIIiH HHBapHAHTTHI
€KEHIH KOPCEeTTi.

Tyiiin ce3mep: snekTpokapAHOrpamMma, (GOTOIUIETU3M, TEpPi-TalbBaHUKAIBIK pEaKiHs, MHKPOIPOLECCOp,
CHUTHAJIIBl OHAEY, ICHXOJOTHSUIBIK TecTTep, bacc-Jlapkm omici, Jkeke TyiiFa, ©3iH-031 Oaramay JeHrewi,
HEMPOICHUXUKANIBIK TYPaKThUIBIK, HHTEJUIEKTYallIbl PETTEy, NCUXHUKAIBIK OeiiMaeny xkyiienaepi, KapaMIbLIbIK
KPUTEPHIAl, PETECT dMiCI, 3UTHIBI MiHE3-KYJIBIK, allllapaTThIK-0araapiaMaiblK KeeH, rpagukTik narepdeiic.

T. XK. Masakos'?, I1I.A. JIzxkomaprosa’?, Waldemar Wojcik?,
I'.3. 3uardexona?, B.C. Amupxanos?, B.P. JKoimaramoerona®

"MucTuryT MEGOPMAIMOHHEIX U BEUMCIUTENBHBIX TexHomoruii KH MOH PK, Anvarsl, Kasaxcran;
?KazaxCKUWHAIMOHATLHEIN yHUBEPCUTET MMeHH anb-Dapabu, Anvartel, Kazaxcran;
SEpasuiickuii HatmoHabHbIH yausepcuter umenn JI.H. Tymunesa, Hyp-Cynran, Kasaxcran;

3 TroGNMHCKMI TEXHUIECKAN yHUBEPCHTET, [1obma

YHUBEPCAJIbHBIN KOMILJIEKC ICUXO®U3HOJIOTTYECKOI'O TECTUPOBAHUSA

AHHoTammsi. B crathe paccmarpuBaeTcs akTyanbHas MpoOiieMa IPUMEHEHHUs IPOrpaMMHO-aNapaTHOIO
komiutekca (ITAK) ncuxo(hu3nosoruaeckoro TecTupoBaHusi. Pa3paboTaH SKCHEPUMEHTAIBHBIA BAPHAHT CHCTEMBI
MICUXOJIOTHYECKOTO TECTUPOBAHUS C (PUKCHPOBAaHHEM (H3HOJIIOTHUYECKUX MApaMETPOB TECTUPYEMOTO B PEATbHOM
BpeMeHH. B kadecTBe MCTOYHUKOB (PU3MOIOTMYECKUX AAaHHBIX OINpEJeeHbl JaHHble (oTorueTn3mMorpammbl (PIT)
kokHO-ranbBannueckor peaknuu (KI'P). Ha mmardopme Arduino paspaboTana cucrema mnpueMa U 0OpabOTKH
JIAHHBIX C JIaTYMKOB (DOTOIUIETH3MOIPAMMBI M KOXKHO-TaJIbBAHWYECKOW peakuuu. Bo Bpems oO6paboTku (hOHOBBIX
JaHHBIX (opmupyercst ycpeaneHHas gpopma curaana OI1, cBolicTBeHHast KOHKPETHOMY TECTUPYEMOMY B CHIOKOWHON
oOcraHoBKe. [Ipy W3MeHeHMH INICUXO(U3NOIOTHYECKOTO COCTOSIHHSI HCCIENyeMOro (HampuMep, IpH CcTpecce)
yyalaeTcsi WJIM CTaHOBUTCS pexe JbIXxaHue (4To QUKCUpyeTcs H3MEHeHueM pa3Mmaxa RR-mHTEpBasioB),
YMEHBIIAeTCsl aMIUTUTyda R-mmka (curHanm “pasmasbIBaeTcs’), H3MEHSETCS aMIUINTyAa W mojioxkeHne T-mmka. Bee
MIEPEUUCIICHHBIC TIPU3HAKK OMNPEACNAIOTCS MPOTPaMMHO W HCIONB3YIOTCS MPU AWArHOCTHKE HCCIIEAYEMOTO.
ITporpamMMHO-anmapaTHEIH KOMITIEKC MCUXO(N3NOIOTHIECKOTO TECTUPOBAHMS TO3BOJSIET MIPU OTBETE HA KayKAbIH
BOIIPOC TecTa (PUKCHPOBATh M OLIEHMBATh ICHXO(U3MOJIOIHYECKOE COCTOSIHUE TECTUPYEMOro, YTO IaeT
JIONIOJTHUTENbHYI0 HHpOpManuio s ncuxonora. IlocTaBieHHas 3amada OTHOCUTCSA K OJHOM M3 3a/1ad, PEIIacMbIX
IIPU HOMOIIY MICUXOJIOTHYECKOTO TECTUPOBAHUS. ATpECCUBHBIE IEHCTBUS P arpECCUBHOM TIOBEICHUH BBICTYMAIOT
KaK CImoco0 JIOCTH)KCHHUS KaKOH-TuM00 3HAYUMOW IICJIH, CIOCOO IICHUXOJIOTHYECKOH paspsiikk, CIoco0
Y/IOBIIETBOPEHUSI MOTPEOHOCTH B CaMopeaM3ali M caMOyTBepxkJIeHUH. OCOOEHHOCTH JIMYHOCTH IPOSIBIISIOTCS
sipue B COCTOSTHUU SMOLIMOHAIBHOTO HaNpspKeHus. 1103TOMy TICHXOJIOrH BHUMATENIFHO W3Y4aroT Peakluy HHANBU/IA
B CUTyauuu (QpycTpanuu. ABTOpaM IPOBEJCH aHAJIM3 110 JaHHOM TEMaTHKe, PacCMOTPEHbI Pa3IMYHbIC METOJbI
SKCIIEPUMEHTAILHOTO TECTa, HalpuMep, METOAWKAa OLEHKH HEpPBHO-TICUXMYECKOW ycToHumBocTH. J[lanHoe
00OCTOSATENIECTBO CYIICCTBEHHO TIOBBHIMIACT OOBEKTHBHOCTH CHCTEMBI TPO(ECCHOHATBHOTO OTOOpa JIMYHOCTH.
Pa3zpaboTaH SKCIEPUMEHTAIbHBIH BAPHAHT CHCTEMBI IICHXOJIOTHYECKOTO TECTHPOBAaHHSA C (PUKCHpOBaHHEM
(hM3MOTOTHUECKHX ITapaMEeTPOB TECTHPYEMOTO0. B kadecTBe SKCIIEpIMEHTANIFHBIX TECTOB BBIOpaHbI MeToauka bacca-
Jlapku, Mo3BONAIOIIAsS AMATHOCTHPOBATh arpecCHMBHOCTh JIMYHOCTH, M METOAMKA OLIEHKH HEPBHO-TICUXHYECKON
ycroianBocTH. IIpoBeneHO HccienoBaHUE yPOBHS arpecCHUM CTYAEHTOB C HCIOJIb30BAaHUEM TECTa aMEPHKAHCKUX
ncuxonoroB A. bacca w  A.Jlapku. IlpemmoxeHo pemeHue 3TOd mpobiemMbl ¢ ucnoib3oBaHueM [IAK
NCUXO(HU3HOJIIOTHYECKOTO TECTUPOBAHMS, KOTOpOoe (UKCHPYET OTBETHI W OLCHUBAET ICUXO(U3NOIOTHIecKoe
coctosiHue TecTupyemMoro. CTaOHIBHOCTh MCUXOJOIMYECKONW YCTOHYMBOCTH 3aBHCUT OT PEAIM3allMU JIMYHOCTU B
COIIMYME, OHA OKa3bIBACT BJIMAHUC HA YAOBJICTBOPCHUEC KU3HBIO, HA YCICITHOCTD HpO(beCCI/IOHaHI)HOI‘/‘I ACATCIbHOCTHU
U MHpOBO33peHHe B 1enoM. CHM)KEHHE HEPBHO-TICUXMYECKOM YCTOHYMBOCTH BEIET K IOSBIEHHIO CTPECCOBBIX
CUTYyallMii C OTPHLIATEIBHBIMH ITOCIEACTBUSIMU JUIS 30POBbS M YracaHWIO PAa3BUTHS JIMYHOCTH B IPOLECCE JKU3HU.
Cpenu pa3HooOpa3us (PaKTOpPOB CYIIECTBYIOT JIMYHOCTHBIE OCOOEHHOCTH M (PaKkTOpBI, CBS3aHHBIE C COLMAIBbHOU
cpenoil. Tak, BBISIBIAS BBICOKYIO HEPBHO-IICUXMYECKYIO YCTOMYMBOCTb, MOXKHO TOBOPUTH O BBICOKOMU
(hYHKIIMOHATFHON CIIOCOOHOCTH CHCTEMBI ICHXMYECKOW aJanTaldd 10 COXPAHEHWIO YCTOWYMBOCTA M BBICOKOM
3G (PEKTUBHOCTH TICUXUYECKON JEATENPHOCTH KaK B OOBIYHBIX YCIOBHAX, TaK W B YCIOBHSX BO3AEHCTBUS
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9KCTPEMANIBHBIX CTPECCOBBIX (PAKTOPOB BHEIIHEW Ccpelbl. B KauecTBe JOMONHUTENBHOTO apaMeTpa aHAIH3HPYeTCs
BpeMsi OTBETa Ha KaXIblid Bompoc TecTa. I'paduueckuil mHTEpPEHC MOIB30BATEIS HMPHIOKEHHS PEaTn30BaH Ha
Ka3aXCKOM U PYCCKOM $SI3bIKaXx.

[TpuBeneHHBI TPUMEpP IOKa3bIBAET, YTO MKCIOJIb30BAHUE IPOrPaMMHO-ANINAPAaTHOrO KOMIUIEKca Icuxodu-
3MOJIOTMYECKOr0 TECTUPOBAHMS IIO3BOJISIET IIPH OTBETE HA KaXKIblii BOIPOC TecTta (UKCUPOBATH M OLICHUBATH
(hu3monornuecKue mapaMeTpsl TECTUPYEMOT0 B pealbHOM pexume BpeMeHH. [IpeokeHo pemenne 31oit mpoliemMsl
C UCIIOJIb30BAaHHEM METOJUKH BBIIICH3IIOKEHHBIX OOCTOSTEIBCTB, KOTOPHIE JTUKTYIOT HEOOXOIUMOCTh B CO3/IaHHU
00BEKTUBHOM cHCTEMbl NPO(ECCHOHAIFHOrO O0TOOpa JMYHOCTH. YKa3aHHBIE TECThl PEKOMEHIYIOTCS ISt
MIPUMEHEHHUS TIPH TICHXOJIOTHYECKOM 0TOOpE Ha BOCHHYIO ciayk0y [1-2]. TecTsl amanTipoBaHBI HA Ka3aXCKHUHA S3BIK 1
anpoOMpOBaHbl HAa KypCaHTax BOEHHBIX 3aBEICHWH M CTYJEHTaxX I'PaKIAaHCKHUX BY30B I'. AnMatsl. [IpemioskeHHbIe
aBTOPOM aJTOPUTMBI, CO3JJaHHBIE Ha OCHOBE mpetokeHHoro [TAK, mokasanm, uto pa3paboTaHHas MpOrpaMMHAsS
cucTeMa 00J1a/1aeT MHBAPUAHTHOCTBIO K OLICHUBAHUIO NICUXO(U3HOIOTHUECKOTO COCTOSTHUS TECTUPYEMOTO.

KnroueBble cji0Ba: 3IeKTpoKapauorpamma, (OTOIUIETU3MOIpaMMa, KOXKHO-TAJIbBAaHMYECKasl —peakmus,
MHKpPOIIpOLeccop, 00paboTKa CHTHAJIOB, IICHXOJOTHYECKHE TeCThl, MeToauka bacca-/lapku, JTUYHOCTB, YPOBEHb
CaMOOIICHKH, HEPBHO-TICUXUYCCKas yCTOﬁ‘lHBOCTL, HWHTCJUICKTYyaJIbHasA peryjianusa, CUCTEMbI MICUXUIECKOM
ajalrTanuu, KpI/ITepl/Iﬁ BaJIMAHOCTHU, METO PETCCTA, AC3aallTUBHAA (bopMa MOBCACHUA, TPOrpaMMHO-aInapaTHoro
KOMIUIEKC, rpaduyeckuii nHTepdeic.
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