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ABSTRACT

BACKGROUND: Heart rate variability (HRV) is a highly informative marker of neurovegetative regulation of cardiovascular
activity, as well as a method for quantitatively assessing its physiological changes, allowing for the analysis of the specifics of
neurovegetative regulation, taking into account the influence of climatic and geographic factors of different regions of residence.
AIM: The study of regional characteristics, as well as differences in the autonomic control of the circulatory system based on
heart rate variability indicators in individuals living in different natural and climatic zones such as the North-East (Magadan) and
the North Caucasus (Vladikavkaz), which differ in both climatic conditions and relief (lowland and low mountain).

METHODS: The indices of the autonomic regulation of the heart were assessed in the time and frequency domains in 89 young
men, 41 of whom were born in the North-Eastern region (Magadan) (mean age 19.8+0.5 years) and 48 young men were born
in the North Caucasus (Vladikavkaz) with an average age of 20.8+0.8 years. All study participants underwent an analysis of
the key parameters of the HRV at rest (sitting position) using the «Varicard» hardware and software complex. The type of
autonomic regulation was determined based on the variation range (MxDMn) and stress index (Sl), assessed in a state of rest.
RESULTS: The results obtained allowed us to establish that living in low-altitude conditions leads to a decrease in vegetative
functions, which was associated with a decrease in the activity of the parasympathetic link of the autonomic nervous system,
shifting the sympathovagal balance to a relative state of sympathetic activity. In the natives of the North-Eastern region, in
lowland conditions, most of the heart rate variability parameters corresponded to the optimal physiological ranges with a shift
of a number of parameters to the area of parasympathetic activity.

CONCLUSION: The conducted studies demonstrate that the heart rate variability parameters reflect the specificity of adaptive
restructuring of physiological systems, forming ranges of the functional norm characteristic of each natural and climatic
zone. These indicators can serve as objective markers of the body's response to extreme environmental factors characteristic
of various regions of the Russian Federation. Our study complements the results of scientific research on the shift of the
neurovegetative regulation vector to the area of sympathetic activation of the circulatory system as a component of adaptation
to combined mountain climatic factors (North Caucasus) and, conversely, in the formation of compensatory mechanisms of
vegetative regulation in conditions of extreme climatic factors of the northern territories, manifested in increased tonic activity
of the vagus nerve.
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PernonanbHasa cneuuduka HeMpoBereTaTUBHOM
perynauum Ha npuMmepe Cesepo-BocTtoka Poccum
u CesepHoro KaBkasa

B.A. bensesa', 1.B. ABepbsiHoBa?

" NHCTUTYT BMOMeaMLMHCKUX MCCneaoBaHuii — dunnan Bnaankaskasckoro HaydHoro LieHTpa Poccuiickoin akapeMum Hayk, c. Muxaiinosckoe,
PCO-Anahms, Poceus;
2 HayyHo-1ccne0BaTenbCKuil LIeHTP «ApKTMKa» [lanbHeBOCTOYHOrO OTAeneHna Poccuiickon akagemum Hayk, Marapan, Poccus

AHHOTALMA

06ocHoBaHue. BapnabenbHoCTb cepeyHoro putMa npefcTaBnifeT coboii BbICOKOMH(OPMATUBHBIA MapKep HEMpOBEreTaTuB-
HOM perynauuu cepAe4Ho-COCYUCTON AEATENbHOCTH, @ TaKXKE MeTo[, KOIMUECTBEHHON OLIEHKW €€ QU3MNOOTMYECKUX U3Me-
HEHWW, NO3BONSAOLLMIA aHaM3UPOBaTL CNELMGUKY HENPOBEreTaTUBHON PEryNsLMA, B TOM YUCE C YYETOM BIIMSIHUS KIMMATO-
reorpaguuecknx hakTopoB pasfivyHbIX PETMOHOB NPOXKMBAHMS.

Llenb. M3yyeHue pervoHanbHbIX 0COBEHHOCTEH, a TaKKe pa3nnymMii B BEreTaTMBHOM KOHTPOJe CMCTEMbI KpoBoObpaLLeHus
Ha ocHOBe MoKa3aTesie BapuabenbHOCTM CEpAEYHOro pUTMa Y NUL, NPOMUBAKOLWMX B NPUPOLHO-KIIMMATUYECKUX 30HAX
CeBepo-Boctoka Poccum (MarapaH) u CeBepHoro KaBkasa (BnagmkaBKas), KOTOpblE OT/IMYAIOTCA KaK MO KMMATUYECKUM
YCNOBMSAM, TaK 1 M0 penbedy (HU3MEHHOCTb U HU3KOTOpbE).

Marepuanbl u Metoabl. OLeHMBaNM NoKasaTeN BEreTaTMBHON PerynsuMu cepaua Bo BPeMEeHHOM W YacTOTHOW obnactsax
y 89 toHoweit, u3 Kotopbix 41 — ypoxeHubl Ceepo-BocTtouHoro pervoHa (MarapaH; cpephuit Bospact 19,8+0,5 ropa)
1 48 — ypoxeHubl CeepHoro KaBkasa (Bnaaukaskas; cpeaHuii Bospact 20,8+0,8 roaa). Y Bcex yyacTHUKOB aHanmavpoBanu
K/TloYeBbIe MapaMeTpbl BapuabenbHOCTW CepAeYHOro pUTMa B COCTOSHWM MOKOA (MONOXeHUe CUis) C UCMOb30BaHUEM ar-
napaTHO-NPOrpaMMHOro KoMnekca «Bapukapay». Tun BereTaTMBHOM perynsaumu onpefensnm Ha 0CHOBaHUW BapyaLMOHHOTO
pa3Maxa U MHAEKCa HaNpPsXKEeHUS,, OLIEHUBAEMbIX B COCTOSIHUW NOKOS.

Pesynbtartbl. [olydeHHble pe3ynbTaThl NO3BOAMAM YCTAHOBUTb, YTO MPOXMBAHME B YCIIOBMSX HU3KOTOPbs XapaKTepusyeT-
CA CHWXKEHWEM BEreTaTMBHbLIX QYHKLMIA, YTO CBA3AHO C YMEHbLUEHWEM aKTUBHOCTW NapacMMMNaTMYECKOro 3BEHa BereTaTuB-
HOM HEepBHOW CUCTEMBI, CMELLAIOLLMM CUMMATOBarasbHbIA 6anaHc B OTHOCUTENBHOE COCTOSIHME CUMMATUYECKOW aKTUBHOCTH.
Y ypoxeHues CeBepo-BocTouHoro pervioHa B yCioBUsIX HU3MEHHOCTM BONBLUMHCTBO NapaMeTpoB BapuabenbHOCTH cepaeu-
HOro puUTMa COOTBETCTBOBa/M OMTUMAsbHBIM (DU3WONOrMYECKUM [Mana3oHaM CO CMeLLieHWeM psfia napaMeTpoB B obnactb
napacMMnaTM4eCcKoM aKTUBHOCTM.

3akniouenue. [poBefEHHbIE UCCNELOBaHWSA AEMOHCTPUPYIOT, YTO NapaMeTpbl BapuabesbHOCTM CepAeYHOro puTMa oTpa-
}aloT pervoHanbHylo cneumduKy HelpoBereTaTMBHOW perynsuuy, hopMUpys XapaKTepHble Ans KaXAoW NpupoAHO-KiuMa-
TUYECKOW 30HbI AnanasoHbl GYHKUMOHANBHOM HOPMBI. 3TU MOKa3aTenu MoryT CITyXWTb 0ObEKTUBHBIMU MapKepamMu peaKLum
OpraHu3Ma Ha 3KCTpeMalbHble 3K0orMyeckue haKTopbl, XapaKTepHble Ans pasnuuHbIX pernoHoB Poccuiickoin Oepepaumu.
Hawe uccnepoBaHve [ONOHAET HayyHble AAHHbIE O CMELLEHUW BEKTOpA HepoBereTaTUBHOI perynaumm B obnactb cuMna-
TUYECKOI aKTUBaLMM CUCTEMbI KPOBOODpALLLEHMS KaK KOMMOHEHTA afanTauuu K KOMOMHUPOBaHHBIM FOPHO-K/IMMAaTUYECKUM
dakTopam (CeBepHbiit KaBkas) 1, HanpoTue, (OPMMPOBaHMS KOMMEHCATOPHBLIX MEXaHU3MOB BErETaTUBHOM PeErynsummu B yc-
NIOBUSX 3KCTPEMaNbHbIX KIIMMATMYeCKUX QaKTOpOB CEBEPHBIX TEPPUTOPUI, NPOABNSIOLLMXCS B YCUNEHUN TOHUYECKON aKTUB-
HOCTW BNTy)KAaloLLero Hepea.

Kniouesble cnoBa: BapuabenbHOCTb CEPAEYHOr0 PUTMa; KMMaToreorpaduyeckue haxkTopbl; HU3KOTOPbE; HU3MEHHOCTD.
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BACKGROUND

Today, analysis of heart rate variability (HRV) is one of the
most popular methods worldwide for studying and evaluating
heart function, the functional performance of the body as a
whole and the condition of various parts of the autonom-
ic nervous system (ANS) [1]. HRV, which is a change in the
time intervals between consecutive heart beats [2], is widely
known as an effective tool for assessing the autonomic reg-
ulation of the heart [3, 4]. The conventional interpretation of
HRV includes an analysis of the parasympathetic and sympa-
thetic activity of the ANS, their balance, and relationship and
analysis of some other related parameters [5]. HRV can be
used as a health index and a measure of the integration of the
ANS and the central nervous system [6, 7]. The neurovisceral
integration model suggests that higher control levels of vagal
cardiac activity are associated with more effective self-regu-
lation of the body in general, including better health [8]. Vari-
ous HRV parameters are used for in-depth description of the
sympathetic-parasympathetic interaction of the ANS in the
cardiovascular regulation and control. The level of regulation
can be used to characterize the functional abilities of the car-
diovascular system and the adaptation abilities of the body.
HRV is a highly sensitive indicator of the dynamic change in
the autonomic balance in response to exogenous influences,
including climatic and geographical factors [9].

In characterizing the climatic and geographical differenc-
es of the studied regions, it is worth noting that Magadan
(59°34° N, 150°47" E) is located in the temperate climate
zone within the coastal climatic zone characterized by a com-
bination of marine and monsoon influences. The climate of
the northern part of the Northeast region, including most of
the Magadan Region, is considered the harshest in the Rus-
sian Far East [10]. Average temperature reflects its obvious
seasonality (-26.0 °C in January and + 13.4 °C in July).

Vladikavkaz (Republic of North Ossetia-Alania) is located
in a temperate climate zone (43°02" N, 44°39" E) with oro-
graphic moderation due to the proximity of mountain ranges.
The average temperature in January is - 1.9 °C and + 20.7 °C
in July. In addition to climatic differences, it is worth noting
that Vladikavkaz is located in the foothills zone of the Greater
Caucasus, in the North Ossetian Trench framed by the offsets
of the Sunzhensky and Terskiy Ridges. The terrain is charac-
terized by deep differentiation with absolute marks from 600
to 1,000 m and average height of about 670 m above sea
level, which corresponds to low-mountain relief, according to
the contemporary geomorphological classification. Magadan
is located in the coastal climate zone and characterized by
low-lying relief with absolute heights not exceeding 100 m
above sea level. Such hypsometric conditions create a spe-
cific complex of factors affecting the physiological adaptation
of the human body.

AIM: To study regional differences and differences in the
autonomic control of the circulatory system based on HRV
in individuals living in different climate zones, such as the
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Northeast (Magadan) and the North Caucasus (Vladikavkaz),
which differ in both climatic conditions and relief (lowland
and low mountain).

METHODS

The study involved 89 young men, including 41 natives of
the Northeast region (Magadan; mean age: 19.8 + 0.5 years)
and 48 natives of the North Caucasus (Vladikavkaz; mean
age: 20.8+0.8 years). The study was conducted in the spring
(April, May) of 2024.

Inclusion criteria: males in their young adulthood; no
acute chronic diseases and health complaints, and a signed
informed consent. All participants included in the sample had
comparable living conditions (students) and physical activity
(physical education classes as part of the educational insti-
tution’s curriculum) and permanently resided in the studied
region.

All study participants underwent an analysis of HRV us-
ing the Varicard suite and VARICARD-KARDi and ISCIM-6
software. The subjects had the following HRV parameters
recorded in the time and frequency domains: heart rate (HR,
bpm); mode (Mo, ms); difference between maximum and
minimum RR intervals, or variation range (MxDMn, ms);
root mean square of successive differences (RMSSD, ms);
standard deviations of all NN intervals (SDNN, ms); stress
index (regulatory stress index; SI, relative units); total pow-
er (TP, ms?); total high-frequency (HF) HRV in the range of
0.4-0.15 Hz (respiratory waveforms; HF, ms?); low-frequen-
cy (LF) HRV in the range of 0.15-0.04 Hz (vascular wave-
forms; LF, ms?), very low-frequency (VLF) HRV in the range
of 0.04-0.015 Hz (VLF, ms?). In addition, we analyzed the
centralization index (IC, relative units [RU]) and the activity
index of regulatory systems (IARS, RU) [11]. The subjects’
type of autonomic regulation was determined based on the
variation range (MxDMn) and stress index (SI) at rest. Nor-
motonic individuals included participants with MxDMn in the
range of 200-300 ms and Sl of 70-140 RUs; sympathoton-
ic individuals included participants with MxDMn below the
specified range and Sl higher than 140 RUs; vagotonic indi-
viduals included participants with MxDMn above the specified
range and Sl less than 70 RUs [12].

The study was approved by the Ethics Committees of the
Institute of Biomedical Research, a branch of the Federal
State Budgetary Scientific Institution Vladikavkaz Scientific
Center of the Russian Academy of Sciences (protocol No. 3
dated February 20, 2022), and the Federal State Budgetary
Scientific Institution Arctic Research Center of the Far East-
ern Branch of the Russian Academy of Sciences (Opinion
No. 002/021 dated November 26, 2021).

Statistical data processing was performed by standard
methods of mathematical statistics in the Statistica 7.0 soft-
ware. To test the normality of the quantitative variables,
we used the Shapiro-Wilk and Kolmogorov—Smirnov tests.
The analyzed variables are presented as median (Me) and
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interquartile range [q25%; q75%]. The significance of differ-
ences in the analyzed variables was determined using the
Mann-Whitney U test. The difference was considered signif-
icant at p=0.05; 0.01; 0.001.

RESULTS

The study involved a comprehensive analysis of auto-
nomic cardiovascular regulation based on the HRV time and
frequency domains in groups of young men from different
regions, including northeast Russia (Magadan) and the North
Caucasus (Vladikavkaz, Republic of North Ossetia-Alania).
The distribution of types of autonomic heart rate regulation
in young men living in different environment and climate with
significant gradients of meteorological parameters and al-
titude above sea level is shown in Fig. 1. It is evident that
among natives of the northeast, the share of vagotonic in-
dividuals is 59.0%, the share of normotonic individuals is
27.0%, and the share of sympathotonic individuals is 14.0%.
On the contrary, the share of vagotonic individuals among na-
tives of the North Caucasus is 20.8%, the share of normotonic
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Fig. 1. Distribution of types of vegetative regulation HR in young men,
living in different natural and climatic zones: the North-East (Magadan)
and the North Caucasus (Vladikavkaz).

Table 1. Main indicators of heart rate variability and the level of significance of their differences in young men depending on the climatic and geographical

conditions of residence

Me (q25; q75)

Parameters p
Magadan Region (n=41) Republic of North Ossetia-Alania (n=48)
HR, beats/min 74.72 (65.21; 84.38) 85.20 (76.34; 93.48) 0.001
MxDMn, msec 255.00 (203.00; 366.00) 231.00 (182.00; 301.00) 0.114
RMSSD, msec 40.58 (29.73; 64.11) 3417 (23.36; 49.69) 0.043
pNN50, % 13.58 (7.09; 35.63) 8.35 (2.63; 19.47) 0.020
SDNN, msec 49.20 (38.70; 70.92) 51.33 (41.12; 65.50) 0.955
Mo, msec 808.00 (707.00; 905.00) 688.00 (635.00; 747.00) 0.001
AMo50, msec 43.23 (26.02; 52.66) 49.57 (34.60; 58.95) 0.083
Sl, arb. units 112.21 (38.77; 165.33) 139.70 (70.46; 232.35) 0.053
TP, msec? 2481.76 (1510.57; 4874.63) 2107.10 (987.70; 3075.40) 0.050
HF, msec? 730.25 (401.88; 1348.17) 526.47 (253.84; 844.77) 0.050
LF, msec? 1151.12 (729.14; 2112.35) 1007.59 (582.80; 1656.63) 0.202
VLF, msec? 411.46 (255.11; 926.64) 336.36 (149.52; 625.370 0.105
LF/HF, arb. units 1.68 (1.15; 2.61) 1.94(1.19; 3.02) 0.429
IC, arb. units 2.44 (1.72; 3.50) 2.82 (1.61; 4.02) 0.524
PARS, arb. units 4.00 (3.00; 6.00) 5.00 (4.00; 7.00) 0.135

Note. HR is the heart rate; MxDMn is the difference between the maximum and minimum values of the cardiointervals, or the variation range; RMSSD is the
square root of the sum of the differences in a consecutive series of cardiointervals; pNN50 is the number of pairs of cardiointervals with a difference of more
than 50 ms, % of the total number of cardiointervals; SDNN is the standard deviation of the full array of cardiointervals; Mo is the mode; AMo is the amplitude

of the mode; Sl is the stress index (voltage index of regulatory systems); TP is the total power of the spectrum of time values of R-R heart rate intervals.; HF

is the spectral power of the high—frequency component of heart rate variability in the range of 0.4-0.15 Hz (respiratory waves); LF is the spectral power of the
low—frequency component of heart rate variability in the range of 0.15-0.04 Hz (vascular waves); VLF is the spectral power of the very low—frequency compo-

nent of heart rate variability in the range of 0.04-0.015 Hz;. LF/HF is an indicator of sympathovagal balance; IC is an index of centralization, PARS is an indicator

of the activity of regulatory systems; p is the level of statistical significance.
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Fig. 2. Intergroup differences in heart rate variability in young men of the North Caucasus and North-Eastern regions of Russia. * Statistically significant
intergroup differences are indicated. Blue color range — the value is higher for representatives of the north-eastern region, red color range — the value

is higher for representatives of the North Caucasus.

individuals is 29.2%, and the share of sympathotonic individ-
uals is 50.0%.

The basic HRV parameters and significance of differences
between groups in the samples of young men living in differ-
ent climate and geographic zones of the Russian Federation
are shown in Table 1. The study shows that in 15 analyzed
HRV parameters, we observed significant differences be-
tween groups in seven parameters as clearly shown in Fig. 2.

It was found that the group of young men from the north-
east Russia had significantly higher RMSSD (p=0.043), pNN50
(p=0.020), and Mo (p=0.001) backed by lower SI (p=0.053)
and HR (p=0.001).

An analysis of the HRV frequency between the study
groups showed that the total power (TP), reflecting the total
activity of the body’s regulatory systems, was lower in the
group of young men from the North Caucasus due to a lower
HF HRV (p=0.050).

DISCUSSION

The intragroup analysis of the types of autonomic heart
rate regulation shows the proportional distribution of individ-
uals with different types of regulation. This analysis clearly
demonstrates the intergroup differences, namely the pre-
dominant sympathotonic type of HRV in young male natives

DOl https://doi.org/10.17816/humeco6/8572

of the North Caucasus (Vladikavkaz), parasympathetic type
of HRV in natives of the northeast Russia (Magadan), thereby
reflecting the population levels of rhythm variability in the
studied age and sex groups. Analysis of the obtained data
showed significant differences between both groups in some
key HRV parameters (HR, Mo, RMSSD, pNN50, SI, HF, and
TP). The study reveals a predominant parasympathetic type
of cardiac activity control in the northeastern population com-
pared to residents of the North Caucasus Region. For example,
participants from the Northeast region tended to have a greater
heart rate variability (TP) with a higher median RMSSD and
pNN50, which together indicate the predominance of parasym-
pathetic type of the ANS regulation. It is known that at physi-
ological rest, predominantly parasympathetic activity provides
the optimum economization of the body's functions and bio-
energetic processes. An inverse relationship is observed with
initial sympathicotonia: increased tone of the sympathetic ANS
correlates with functional physiological stress and lower ad-
aptation abilities, limiting the range of possible compensatory
reactions when exposed to disturbing factors [13].

It has been shown that young natives of the Republic of
North Ossetia-Alania have a significant predominance of HR,
IC, SI, and IARS. The data reveal a pronounced vagal domi-
nance in relation to the reduced sympathetic modulation ob-
served with a relatively increased overall heart rate variability
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in young men from the northeast Russia. These differences
may be interpreted as population specificity of the autonomic
balance under chronic exposure to extreme climatic factors
of the northern regions manifested in the activation of para-
sympathetic cardiac regulation. The findings are consistent
with the data on the effect of low temperatures on HRV caus-
ing lower sympathetic activity and, consequently, a higher
HRV [14]. They are also consistent with our previous studies
showing that the identified parasympathetic activation of the
ANS improves gas exchange in the context of cardiovascular
stress in Northern conditions and may indicate increased cold
resistance [19, 16].

The interpretation of IARS values indicates that young
men in the Northeast region have moderate regulatory stress;
whereas, the North Caucasus sample has a high regulatory
stress caused by the active mobilization of the sympathetic
(adrenal) system and the pituitary-adrenal system [17-19].

CONCLUSION

The study involved a comprehensive analysis of time
and frequency domains of HRV in two groups of young men
permanently residing in contrasting climate and geographic
zones of the Russian Federation. The findings significantly
expand the contemporary understanding of neurovegetative
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adaptations to various extreme environmental factors. The
study demonstrates fundamentally different autonomic con-
trol patterns in response to combined mountain climatic
factors, manifested by the persistent sympathicotonic dom-
inant and lower parasympathetic activation in autonomic
regulation. In the conditions of northeast Russia, the op-
posite adaptation manifested by a higher overall variability
and parasympathetic activation in the autonomic circulatory
regulation. The revealed autonomic differences in the vege-
tative cardiovascular regulation patterns based on climatic
and geographic parameters demonstrate the specificity of the
autonomic response.

Our data demonstrate the diagnostic value of HRV for
monitoring physiological acclimatization and identifying in-
dividual characteristics of autonomic regulation in various
environments. These observations support the hypothesis
that climatic and geographic factors are important for the
development of individual autonomic cardiovascular regula-
tion system. The findings require further study to specify the
interaction mechanisms of external factors and internal reg-
ulatory processes and development of methods to improve
public health in various climate zones.

This study has some limitations as it involved young
males, which does not allow a full description of the corre-
sponding populations.
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JKoNorna HenoBeka

[0MNOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBrtopoB. B.A. bensesa — KoHuenums u AusalH wuccnenosa-
HWS, aHanM3 AaHHbIX, HanWCaHWe U pefaKTMpOBaHWe TEKCTa PYKOMUCH;
1.B. ABepbsiHoBa — KOHLENUMA W AW3aiH UCCNeaoBaHMs, NOAroToBKa
MepBOro BapuaHTa TeKCTa PyKOMUCK, aHanm3 JUTEPaTYPHbIX AaHHbIX, YT-
BEPX/IEHWE OKOHYATEeNbHOrO BapuaHTa pykonwvcu. Bce aBTopsl ofobpunm
pyKOMMChb (Bepcuio Ans NybnmnKaLmm), a Takke COrNacunmcb HeCTU oTBeT-
CTBEHHOCTb 3a BCe acMeKTbl PaboTbl, rapaHTUpYs HaA/exalllee paccMoTpe-
HWe W peLLeHne BOMPOCOB, CBA3aHHbIX C TOYHOCTBIO M [106POCOBECTHOCTBID
nioboit eé yactu.

ITHyeckan 3kcnepTusa. VlccnenoBaHvie 0406pEHO ITUYECKMMUM KOMUTE-
Tamu VHcTUTyTa BrioMeAMUMHCKMX UccneoBaHuii — dunmana Pepepans-
HOrO FOCY[apCTBEHHOrO BIOKETHOTO yupexaeHus Hayku DefiepanbHoro
Hay4HOro LieHTpa «BnaaunKaBKasckuii Hay4HbI LeHTp Poccuickol akage-
MUK HayK» (MpoTokon N2 3 ot 20.02.2022) n ®enepanbHoro rocyAapcTBeH-
HOrO OIKETHOrO YUPEIAEHNA HayKW «HayuHO-MCCnenoBaTebCKMiA LIEHTP
«ApKTvKax» [lanbHeBOCTOUHOrO OTAeneHnss PoccuitcKom akagemMuy HayKn»
(3aknioveHve Ne 002/021 ot 26.11.2021).

Cornacue Ha ny6nmkaumio. Bce y4acTHUKYM uccnejoBaHWs J06POBOSbHO
noanucany dopmy MHGOPMMPOBAHHOMO COrnacus 40 BKIIOYEHUS B UCCNe-
[0BaHve.

WUctounukn duHaHcupoBaHma. PaboTa BrinonHeHa 3a CHET bioKeTHOro
durHaHcmposanua MBEMU BHL, PAH B paMkax TeMbl «M3ydeHne Moneky-
NAPHO-TEHETUHECKUX MEXaHW3MOB CTPECCOPHbIX, BOCMIANMTESbHBIX U Me-
TaboMYECKVX HapYLLEHWIA MpW CepLeYHO-COCYAMCTON M BPOHXONEro4HOM
MaTonorn B 3KCMEpUMEHTE U KNMHWUKE B AMHAMVKE Me[WKO-3KoNornye-
cKoro MoHuTopuHra B PCO-AnaHus, paspaboTka TexHonoruin npodunak-
TUKM W KOPpeKUMW (3KCMEPUMEHTaNbHO-KIMHUYECKOE WCCNe0BaHe)»
(per. Homep 125030603222-0) 1 HALL «Apktuka» [1BO PAH B paMKax Tembl
«M3y4eHne MeXCUCTEMHBIX W BHYTPUCKCTEMHBIX MEXaHW3MOB peaKLyit
B (QopMMpOBaHUM dYHKLMOHANBHLIX ajanTUBHBIX PE3epBOB OpraHW3Ma
YesioBeKa CEeBEPHOro TMMa Ha pa3HblX 3Tanax OHTOreHe3a L, MPOXu-
BalOLLWX B AWMCKOMMOPTHBIX M 3KCTPEMasbHBIX YC0BUAX C OMpefeneHn-
eM MHTerpanbHbIX WH(HOPMATUBHBIX MHAEKCOB 3[0pOBbA» (per. Homep
AAAA-A21-121010690002-2).

PackpbiThe uHTepecoB. ABTOpbI 3as1BNAIOT 00 OTCYTCTBUM OTHOLLEHWH, fie-
ATENbHOCTV W MHTEPECOB 3a MOCMeHWE TPW Fofa, CBA3aHHbIX C TPETbUMM
MUaMM (KOMMEPYECKUMM W HEKOMMEPYECKVMM), MHTEPECH! KOTOPbIX MOTYT
BbITb 3aTPOHYTHI COAEPIKAHMEM CTaTbU.

OpuruHanbHocTb. [py co3aaHMM HacTosLLelN paboTsl aBTOpbI He UCMOMb-
30Banv paHee onybiMKOBaHHbIe CBEAEHMs (TEKCT, AMIOCTPaLWMY, AaHHbIE).
HocTyn K AaHHBIM. PefaKLyOHHas NOAUTMKA B OTHOLLIEHUM COBMECTHOMO
MCMONb30BaHUs AaHHbIX K HAacTosALLEeN paboTe He MpUMeHWUMa, HoBble AaH-
Hble He cobupany 1 He co3aaBanu.

leHepaTMBHbIW UCKYCCTBEHHbIW MHTEJUIEKT. [TpW CO3AaHUN HacTOoALLEN
CTaTb¥ TEXHOMOMWM FeHEePaTUBHOTO UCKYCCTBEHHOrO WHTENNEKTa He uc-
nonb30Banu.

PaccMotpenue u peueHsupoBanue. Hactosias paboTa nogaHa B xyp-
Han B MHWLMATUBHOM MOPAAKE W PaccMOTpeHa no 0bbI4HOM Mpouemype.
B pevieH31poBaHMM y4acTBOBaNM [Ba BHELLHMX PeLieH3eHTa, YieH pefaK-
LIMOHHOWM KOMMIErMW W HayuHbI pefjakTop U3faHus.
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