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ASSESMENT OF THE EFFECT OF ELECTROMAGNETIC
RADIATION FROM CELL PHONES ON HYDROBIONTS BY
BIOTESTING

Abstract. The article considers the problem of the influence of electro-
magnetic radiation on living organism, generated by cellular communication.

Over the last decades, due to the increase in technogenic processes and
their influence on the Earth’s electromagnetic field, the topic of the impact
of electromagnetic radiation on living things has been increasingly studied.
Modern technologies have become a source of electromagnetic pollution
generated electromagnetic fields. It is still unclear if the electromagnetic
radiation has a negative effect on living organisms as there is not enough
evidenceto proveit. This is despite the fact that low frequency electromagnetic
fields have been classified as potentially carcinogenic. The World Health
Organization (WHO) puts the problem of global electromagnetic pollution
of the environment on the priority of humanity. In many countries, cellular
communication occupies a special place among anthropogenic sources of
electromagnetic radiation.

The use of mobile phones is continually increasing throughout the world.
A cell phone is a small-sized transceiver operating in the 900/1800 MHz
range, which refers to damaging environmental factors. The impact of
radiation caused electromagnetic waves of cell phones on the abundance
of Daphnia magna was investigated. Radiation effects are clearly evident
in the study with Samsung Galaxy J 7 and Vivo V 20 cell phones. Based
on the results of the growth dynamics of daphnia, the effect of cell phone
frequencies on the number of hydrobionts was observed, and the number
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of crustaceans reached 31 under the influence of Samsung Galaxy J 7 and
44.3 under the impact of Vivo V 20 respectively, there was a decrease in the
number of crustaceans of 50.3% and 28.9% below the control results.

Key words: electromagnetic radiation, electromagnetic fields, cell phone,
Daphnia culture, hydrobionts.
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BUOTECTUIEY 9AICIMEH ¥4JIbl TEJIE®@OHJAPIABIH
IAJNIEKTPOMATHUTTIK COVJIEJIEHYIHIH
I'MIAPOBUOHTTAPFA OCEPIH BAT AJIAY

AHHOTanusi. Makanania ysiibl OaiylaHbIC HOTHIKECIH/IE Maiia 0oJIaThiH
ANEKTPOMArHUTTIK COYJICIICHY/IH TIpl OPTaHU3MI€ dCePi KapacThIPhLIAIbI.

CoHFBI OHXBUIABIKTAP/Ia TEXHOTCHIIK MPOIECTEPAIH KYIICIOIHE KOHE
OJIapJIbIH JKEP/iH MIEKTPOMATHUTTIK ©piCiHEe acep €Tyl AEeKTPOMArHUTTIK
COyJIeJNIEHYNIH Tipl 3aTTapra acep €Ty TaKbIphIObI KeOipeKk 3epTTelnyne.
Kaszipri 3amManfbl TEXHOJIOTHSIIAP SJEKTPOMArHUTTIK ©PICTEP TYIbIPAThIH
AIEKTPOMATHUTTIK JaCTaHYABIH KO31HE alHaJbl. DIEKTPOMATHHUTTIK
COyJICNICHYIIH Tipi OpraHu3Maepre Tepic acep eTeTiHi omi Oenricis, euT-
KEH1 OHBI paCTAWTHIH JAJICINIICP )KETKUTIKCI3. ByJI TOMEH KUIIIKTI 3JIeKTPO-
MAarHMTTIK ©pICTEP BIKTUMAaJ KaHIIEPOTEH[I JeN XKIKTeJreH Oojca na.
Jynuexysimk neHcaynslk cakray yibiMbl (JJACY¥) Famamasik snexTpo-
MarHuTTIK KOpIIaFaH OPTaHBIH JIACTAHY MOCEJECIH aJaM3aTThiH 0achIM-
IBIFBIHA KOsiIbl. KemnrTereH enepze ysibl OaislaHbIC AJIEKTPOMArHUTTIK
COyJIeTICHY/IIH aHTPOTIOTEHIIK KO3/EPiHIH apachliH/a €PEKIIe OPhIH alaibl.

¥Ysnel TenedoHAapapl Nakganany OyKUT aiieMze YHeMi ecim Kelemi.
¥ 1161 TeneQoH — Oy KOpIIaraH OpTaHbIH 3USH]IBI (paKkTOpiIapblHA KAThIC-
61 900/1800 MI'm nmama3oHBIHIA YXYMBIC ICTEWTIH IIAFrblH TrabapuUTTi
KaObUTIAFbI. YUl TelNeQOHIAPIbIH dJIEKTPOMATHUTTIK TOJKBIHIAPHI-
HaH TybIHAAraH coyienenyniH Daphnia magna caHbsiHa ocepi 3epTTEINIi.
Pannanusasiy ocepi Samsung Galaxy J 7 sxone Vivo V 20 ysnsl TeneoH-
JapbIMEH 3epTTeyle ailKbiH KopiHeai. ladHUSHBIH 6Ccy JMHAMUKACHIHBIH
HOTIOKeNIepl OOWBIHIIA YSUIBI TeleOH KUUIIKTEPIHIH THAPOOHOHTTAP
caHbIHa ocepi Oaikanapl, an masH Topizauiep Cansl Samsung Galaxy J
7 acepinen 31-re xxone Vivo V 20 ocepineH 44,3-ke KeTTi, COUKeCiHIIe
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IasiH TOPi3Aiiep CaHbIHBIH Oakbuiay HOTHKenepineH 50,3% xone 28,9% -
Fa TOMEHJIey1 OalKaIbl.

TyiiiH ce3aep: IEKTPOMArHUTTIK COYIICIICHY, JJIEKTPOMArHUTTIK epic-
Tep, ysuibl TenedoH, n1apHus MoICHUET], THAPOOUOHTTAP.
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EBpasuiickuii yausepcurer umenu JI.H. I'ymunesa,
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OIIEHKA BJIUSHHUSA JIEKTPOMATHUTHBIX U3JIYUYEHUM
COTOBBIX TEJIE®@OHOB HA THIPOBMOHTBI METOJIOM
BUOTECTUPOBAHMUA

AHHOTanus. B cTarbe paccMaTpuBarOTCs aKTyallbHBIE BOMIPOCHI, Kacaro-
IIMeCs MPOOJIEMbI BITUSHUS JICKTPOMArHUTHBIX U3JTy4YCHUH Ha )KHUBOK opra-
HU3M, TCHEPHPYEMBIX COTOBOH CBSI3BIO.

3a mocieaHue rofpl, U3-3a BO3PACTAHUSI TEXHOTCHHBIX MPOIIECCOB U MX
BIUSHUS Ha DJIEKTPOMArHUTHBIM (OH 3emiid, BCce yalle HM3ydaeTcs TeMa
BJIMSIHUSL DJIEKTPOMArHUTHOTO M3JTyYCHHs Ha XHMBbIe opraHu3mbl. CoBpe-
MEHHBIE TEXHOJIOTHH CTAJIM UCTOYHHKAMHU DJIEKTPOMAarHUTHOTO 3arpsi3rHe-
HUS OT TCHEPUPYEMBIX JIEKTPOMArHUTHBI3 ITOJIeH. BIMsHIE 27IeKTPOMaHHT-
HBIX W3IyYEHUH OCTAeTCs MO BOIPOCOM, TaK KaK HET YETKUX U OKOHYA-
TEJIBHBIX JTOKA3aTEeJIbCTB €r0 HEraTHBHOTO BIIMSHUS HA KHBBIC OPTaHU3MBI.
DTO HECMOTPS Ha TO, YTO JICKTPOMArHUTHBIE MOJISI HU3KOW 9acTOThI ObLTH
KJIAaCCU(UITUPOBAHBI KaK TIOTEHIIMAIBHO KaHIIEpOTreHHbIC. BcemupHas opra-
Hu3anus 3apaBooxpanenus (BO3) cuutaet nmpobiemy riiodambHOTO AIEKTPO-
MarHUTHOTO 3arpsi3HEHUS] OKPYKAIOIICH CPE/Ibl B YHCIIC TIPUOPUTETHBIX IS
JenoBeyecTBa. Bo MHOTMX CTpaHax Cpeay aHTPOIIOT€HHBIX HCTOYHHKOB
AIIEKTPOMArHUTHBIX U3ITy9eHUI 0CO00€ MECTO 3aHMMAET COTOBAs CBS3b.

Hcnonp3oBaHue MOOWIBHBIX TeIe(OHOB IMOCTOSHHO PAcTeT BO BCEM
mupe. CoToBBIH TenedOH MpecTaBiIsIeT co00i MaorabapuTHBIN PUEMO-
nepeaaryuk, padoraromuii B quanazone 900/1800 MI 11, KoTopbliit OTHOCHTCS
K TIOBpeXJaImuM (GakTopaMm BHEIIHEW cpeapl. VcciemoBaHO BIUSHUE
AIIEKTPOMArHUTHOTO HW3IyYEHHUS COTOBBIX Tele(OHOB HA YHCICHHOCTh
Daphnia magna. D ¢eKxThl U3Ty4eHUST Y€TKO BhIPAXKEHBI B UCCIICTOBAHUN
0T BO3/IEUCTBUEM COTOBBIX TenedoHoB Samsung Galaxy J 7 u Vivo V 20.
Onwupasich, Ha Pe3yIBTaThl pOCTa TUHAMUKY JTadHUI HAOTIOMASTCS BIUSIHUE
9acTOT COTOBBIX TeJIe(OHOB Ha IMOKA3aTeld KOJIMYECTBA THUAPOOMOHTOB,
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4HCII0 KOTophix ObL10 31 mox aeiictBueM tenedona Samsung Galaxy J 7 u
44,3 nipu Vivo V 20, COOTBETCTBEHHO ITPOU30IIIIO0 YMEHBIIICHUE KOJIMYECTBA
paukoB Ha 50,3% u 28,9% HMKE KOHTPOJIbHBIX PE3yJbTAaTOB.

KutroueBble ¢JI0Ba: 3JIEKTPOMArHUTHBIE U3JTyYEHHUS], SJIEKTPOMArHUTHbIE
T0JIs, COTOBBIN TenedoH, KynbTypa fadHui, TuApOOUOHTHI.

Introduction. Living organisms, both plants and animals, exist under the
constant influence of the environment through environmental factors (Streimikiene,
2015). Sustainable development of each country affects the well-being and human
health, which depends on the state of the environment, the quality of food and
drinking water (Tussupova, et all, 2015; Ishchenko, et all, 2018).

Physical pollution is taking on an ever-increasing role in the overall flow of
negative anthropogenic impacts on the biosphere (Gubceac, et all, 2015). This
happens because of a change in the physical parameters of the environment
from the natural background. In recent times, the electromagnetic pollution
(EMP) of the environment has been rapidly increasing (Redlarski, et all, 2015).

Theecological significance of electromagnetic fields (EMF) is dramatically
increasing in the modern world and is becoming the subject of special study
(Zmyslony, 2008). In 1995, the World Health Organization (WHO) coined the
official term “global electromagnetic pollution of the environment.” WHO
pays special attention to the problem of negative effects of electromagnetic
fields. WHO has included the electromagnetic pollution as one of the main
environmental issues among the priority problems of mankind (IARC
WHO, 2011). In recent decades, many researchers studied the impact of an
environmentally unfavorable environment on the development and overall
capability of the human body. It should be noted that negative factors of
anthropogenic impact contribute to a decrease in health resources at the
individual and population levels. As it has been argued by some researchers
consider data that each ecological situation contributes to the formation of a
certain phenotype (Genius, 2008).

Studies regarding the impact of electromagnetic fields on human health
are of considerable interest. It must be underlined that the negative factors
of anthropogenic impact contribute to a decrease in health resources at the
individual and population levels. Among the sources of technology-related
impact of electromagnetic radiation on the population, the most common
are cell phones (Wall, et all, 2019; Kolbasin, et all, 2013; Okur, et all, 2021;
Strode, et all, 2017; Panagopoulos, et all, 2004).

V. Krylov in his studies used the developing parthenogenetic eggs of
Daphnia magna as a test system to assess the impact of a number of low-
frequency electromagnetic fields with a density of 75 uT. Two blocks of EMF
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acting frequencies were found in the studied series — 45, 110, and 175Hz,
and 435 and 500Hz. The developing parthenogenetic eggs of Daphnia magna
exposed to EMF with the indicated parameters showed an accelerated rate
of embryonic development. Females that developed from open eggs showed
productivity deterioration in the first brood (Krylov, 2010).

In the research of E. I. Sarapultseva and her colleagues the maximum
permissible level of low-intensity electromagnetic radiation at the cellular
frequency (1 GHz) was evaluated through changes in the motor activity of
Spirostomum Ambiguum. The reduction of spontaneous motor activity was
revealed. The authors' data indicates the ecological hazard of low-intensity
MW radiation of non-thermal power from electromagnetic influence of
mobile communication (Sarapultseva, et all, 2009).

In experiment B. Partsvania and his co-authors revealed that during
exposure to an EMF of a cell phone, some brain cells in areas with a maximum
specific absorption rate absorb over energy than allowed by existing
principles. The authors set a goal to study the impact of electromagnetic wave
on the excitability of memory in individual neurons. They used a transverse
electromagnetic cell to assess the EMF effect on individual neurons in a
mollusk. In the experiment, the electrophysiology of neurons was examined
using standard microelectrode techniques. In the course of studies of these
authors, the results showed that the neurons are able to store information,
which impairs acute exposure to electromagnetic radiation at high specific
absorption rate values (Partsvania, et all, 2013).

Papoyan G.K. and his colleagues conducted a study describing the effect
of exposure to low-intensity electromagnetic fields with a frequency of 30
MHz on Daphnia magna Straus crustaceans. The irradiation affected the
quality of the born offspring, leading to the appearance of specimens with
defects of swim antennae, carapace, tail needle and visual apparatus in the
offspring of all generations (Papoyan, et all, 2017).

Despite the fact that there are different studies in the direction of the
influence of EMF on living organisms, the possible biological and
environmental consequences of EMF exposure have yet to be investigated,
and biotesting using hydrobionts can serve to assess such consequences. In
recent years, attention has been drawn to experiments on aquatic organisms
for the assessment of this physical factor. Currently, much attention is paid to
risk assessments and biological effects of electromagnetic radiation in biota.
Daphnia are one of the most used test objects when studying the influence of
external environmental factors on aquatic organisms, especially in studies.

Among the sources of technogenic impact of electromagnetic radiation
on living organisms, cellular phones need to be singled out (Lifanova, et
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all, 2021). A cellular phone is a small-sized transceiver operating in the
900/1800 MHz range. It is classified as an open source of electromagnetic
radiation. Such phones currently have a large set of features and capabilities
for data transmission (Schuz, et all, 2006). There will always be debates
about the harm or harmlessness of cell phones, and they are based on a
huge number of experimental and theoretical studies published in leading
scientific international publications. Thus, in this work, the main objective
was to study effect of the electromagnetic radiation of cell phones Samsung
Galaxy J7 and Vivo V20 on the growth of Daphnia magna. The choice of
these models of phones is due to their affordability and widespread among
the population.

Research materials and methods. It is advisable to study the effect of
ultra-low doses of various substances on biological objects using a test object
such as daphnia. The experiments were tested on crustaceans that include small
planktonic animals from Daphnia magna group. The crustaceans of the species
Daphnia magna are larger and their use in experiments is preferable. Daphnia
have a short life cycle, which allows getting several generations in a short time.

Cell phones Samsung Galaxy J7 and Vivo V20 were used as a radiation
source. Irradiation with cell phones was carried out from the upper side of
the experimental glasses with crustaceans.

Experiments with daphnia must be carried out in a room free of chemical
volatile substances.

The experiments were carried out according to standard methods (Mele-
hova, et all, 2007). In the experiments it was used crustaceans Daphnia magna
grown at a laboratory under standard conditions. 200 ml of non-chlorinated
water was poured separately in 3 beakers with a capacity of 500 ml. at a
temperature of 21£2°C. From the beginning of this experiment, 4 specimens
of a mature daphnia species were placed in each container. Each beaker was
placed in a separate room, where they were influenced by cell phones.

During the experiment, a suspension of green algae (Chlorella sp.) was
used as feed. Feeding was carried out on the days of recording the results.
During the experiment, the solution was not changed, only on the 10th day
the water was topped up to the initial value.

In the experiment, to identify the effects of radiation, observations were
made over the control group, as well as under the influence of Samsung
Galaxy J7 and Vivo V20 cell phones. Daphnia were divided into 3 groups:
the control group (n=4) was not irradiated, while the second group (n=4)
was irradiated with a Samsung Galaxy J7 cell phone and the third group
(n=4) was irradiated with Vivo V 20 (Table 1). During the study 3 recurrence
were made, the control group did not receive any dose of electromagnetic
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radiation, the second group was exposed to the ringing of a Samsung Galaxy
J7 cell phone for 10 minutes, every 10 minutes; the third group consisted of
daphnia, which were exposed to the ringing of the Vivo V 0 cell phone for
10 minutes, every 10 minutes. The total irradiation time of crustaceans was
3 hours in a silent mode (Sultangaliyeva, et all, 2020).

The experiment took 21 days. From the third day, the results of changes
in the number of crustaceans were recorded.

Table 1 - The scheme of the experiments

Groups Control Under the irradiation | Under the irradiation

group of Samsung Galaxy J7 of Vivo V20

Number of experiments 3 3 3

Number of Daphnia magna 4 4 4

Duration, hours 3 hours 3 hours 3 hours

Exposure 10 minutes 10 minutes 10 minutes

Break 10 minutes 10 minutes 10 minutes

Mode silent silent silent

Results and Discussion. The results of the survey revealed that under
the conditions of this experiment, changes in growth occurred in all groups.
During the work, it was found that when exposed to electromagnetic waves
from mobile phones Samsung Galaxy J7 and Vivo V20, the development of
daphnia does not result in a decrease in their survival.

The experiment showed that large crustaceans, compared with the
control group, demonstrated changes in the abundance on the 15th day after
exposure to the Vivo V20 phone, and on the 17th day after irradiation with
the Samsung Galaxy J7 phone, the difference of a delay of 2 days did not
affect the total amount on the 21st day. Thus, during the study, the following

values were obtained (Figure 1).
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Figure 1 - Change in the number of large individuals of Daphnia after irradiation with
Samsung Galaxy J7 and Vivo V20 phones
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The observed values are changes in the growth of daphnia. At the beginning
of the experiment, large crustaceans remained in number, but on the 15th
day under the influence of the Vivo V20 cell phone there was an increase.
The same happened on the 17th day under the influence of the Samsung
Galaxy J7 phone. This indicates that electromagnetic fields contribute to a
change in the population of aquatic organisms.

Further in the work, the investigation was held on how the number of
young daphnia changes due to the exposure to electromagnetic of cellular
radiation communication. Irradiation of young crustaceans under the
conditions of this experiment has little effect on their amount: the decrease
in growth is higher when exposed to the Samsung Galaxy J7 phone from the
control level, and when irradiated with the Vivo V20 model, the decrease
was even less. Data on the effect of irradiation on the fertility of daphnia
during 21 days of observation is presented in Figure 2.
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Figure 2 - Growth of young Daphnia under the influence of Samsung Galaxy J7 and Vivo
V20 cell phones

According to the data of the experiment it was found that under the
influence of the Samsung Galaxy J7 on day 3 the numbers of specimens
were reduced by 33%, and on day 21 the number decreased to 41.2%, with
a strong reduction of 63% on day 13. Similarly, under the influence of Vivo
V20, on the day 3 the number of crustaceans decreased by 66.7%, and on the
day 21 the reduction amounted to 29.5%. It was noted that number of young
crustaceans affected by the Samsung Galaxy J7 grew slower in comparison
with the control group and the group influenced by Vivo V20. During the
experiment it was found that under the impact of the Samsung Galaxy J7 on
days 2-21 number of daphnia increased, yet in the group affected by Vivo
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V20 the number was higher, but both groups showed a lower result than the
control group.

On each observed day, there was an increase in quantity influenced by
EMR transmitted by cell phones. The possible reason of difference between
numbers of daphnia is the varied frequencies of electromagnetic radiation.
Data on the population dynamics of D. magna is given in Table 2.

Table 2- The amount of Daphnia magna in an EMF study exposed to
Samsung Galaxy J7 and Vivo V20 cell phones

Age of the irradiated Control Under the irradiation | Under the irradiation of

crustaceans group of Samsung Galaxy J7 Vivo V20

1 day old 4 4 4

3 day old 12,34+0,24 8,340,24 4,6+0,44*

5 day old 18,3+0,24 11,640,24* 13,3+0,24*

7 day old 29+0,41 15,3+0,24* 21,3+0,24*

9 day old 37,3+0,24 24,6+0,82* 30+0,41%*

11 day old 41,6+0,47 25,6+0,47* 33,6+0,24*
13 day old 45,3+0,24 26,3+0,24* 35,6+0,47*
15 day old 48,3+0,24 26,6+0,47* 39,3+0,47*
17 day old 54,6+0,5 27,3+0,24* 40,6+0,62*
19 day old 56,6+0,24 28,3+0,41%* 41,6+0,47*
21 day old 62,3+0,68 31+0,41% 44,3+0,47*
Note - * - p<0,05; ** - p<0,01; *** - p< 0,001 compared with control species

The increase of the quantity of 3 days old crustaceans amounted to 4.3
under the impact of the Samsung Galaxy J7, while under the influence of
the Vivo V20 it was 0.6. On day 5, the increase reached 3.3 when exposed
to the Samsung Galaxy J7 and 8.7 when exposed to the Vivo V20. The
highest growth of daphnia number was on the 9th day, reaching 9.3 under
the influence of Samsung Galaxy J7, while staying 8.7 under the influence
of Vivo V20. At 21 days the increase in population of daphnia influenced by
these models of cell phones was 2.7. The results of the fecundity indices on
the 3rd day showed decrease by 4 in the group influenced by the Samsung
Galaxy J7 in comparison to control group, and by 7.7 in group affected by
Vivo V20. On the 21st day, the fecundity results between the control group
and the 2nd group, exposed to Samsung Galaxy J7, amounted to 31.3 and 18
between the control and 3rd group, exposed to Vivo V20.

These results show that electromagnetic radiation has an effect on the
population of Daphnia magna. The results of the study showed that cellular
devices had a significant effect on the number of crustaceans Daphnia
magna. The only minor exception was the group, which was exposed to the
Samsung Galaxy J7, on day 3.
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Conclusions. The literature references show that electromagnetic radiation
is manifested when certain parameters of radiation and the physiological
state of living objects coincide, which determines its sensitivity to the action
of radiation. According to our results, it can be noted that the experiments
with daphnia showed the impact electromagnetic radiation make and that the
number of daphnia continued to grow under the influence of Samsung Galaxy
J7 and Vivo V20 cell phones, though less than in the control group. Based
on the results of the growth dynamics of daphnia over 21 days, the effect of
cell phone frequencies on the number of hydrobionts was observed, and the
number of crustaceans reached 31 under the influence of Samsung Galaxy J7
and 44.3 under the impact of Vivo V20 respectively, there was a decrease in
the number of crustaceans of 50.3% and 28.9% below the control results. At
the same time, the number of daphnia increased slower under the influence
of Samsung Galaxy J7 than when exposed to Vivo V20, this is likely due
to the specific absorption coefficient of electromagnetic energy. Irradiation
of daphnia with cell phones of these models slightly reduces the fecundity
of the crustaceans and does not have a significant effect on their survival at
all stages of development. On the whole, the experiment indicates that the
effect of electromagnetic radiation on the growth of daphnia number cannot
be ignored, since it has a negative effect on the number of hydrobionts.
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IHAMATH
AHIAPEA JEOHUJTOBUYA KYHULIBIHA

19 ssuBaps 2022 1. Ha 86 TOLy )KU3HU CKOHYAJICSI U3BECTHBIN YUEHBIH, YJIEH
HannoHansHOTro KOMUTETA 110 TEOPETUUECKON U IPUKIIAHON MexaHuke PO
npodeccop Anapeit Jleonunosuu KyHuipH.

Kynuupin A.JL. poguiics 26 nrons 1936 1. 8 Caparose. Tam jxe nmpouuiy ero
nerckue roapl. [Tana 6601 BpauoM. OH norud Ha gpponTe. Bee 3a00ThI 0 chiHe
Jery Ha miedn MaMbl. Pox KyHUIBIHBIX n3BeCTeH ¢ kKoHLA 18-ro Beka. Kupa
BnagumupoBHa noompsiia TATY CblHA K 3HAHUSM U CIIOPTY, BOCIIUTHIBAJIA
BBICOKOMOPSIOYHOTO  FOHOIIY,  OTIMYAIOLIEroCs  MCKIIOYUTEIbHON
yecTHOCTHI0. [IIkomy AHapeli 3akoHYMII ¢ 30J10TOM Menainpio Ha CaxainuHe,
Kylda ero Mama yesxaina paborarb. MHTepec k moneram mpuBen AHIpes
KyHuupiHa B MOCKOBCKUI aBHALlMOHHBIM MHCTUTYT, KyJa OH MOCTYIHJI
B1954 .

ITpuoputeTHOI B 00IIECTBE B TO BpeMsl ObLIa KOCMHYECKasi TEMaTHKA.
Jly4mux BBIYCKHHUKOB By30B pactpeneisuin B coorsercTBytomme OKb. Tak
B 1960 1. A.JI. KyHuipiH Hauan paboTaTh CHENHMAIMCTOM 110 TPACKTOPUIM
CIyTHUKOB M JPYI'MX KOCMHMYECKHMX ammaparoB. MHTepec Kk MpoekTy
camoJIeTa, JIETAIOIIEro Ha BHICOTE OJMIKHEr0 KOCMOCA, IMTPUBETT €r0 K MBICITH
0 He0OXOIMMOCTH AalibHEeHIIeH TeOpeTHUECKOM OATOTOBKU B aCIIMPAHTYpE.
Acnupantypy Kynuusin A.JL. npoxonun nox pykosoactsoM [.B. Kamenkosa
— pextopa MAMU, oxnHoro u3 opranuzatopoB KazaHCKOro aBHaniMOHHOTO
nHctutyTa. Kamenkos I'B. cymiecTBEHHO pa3BUII TEOPUIO yCTOHYMBOCTHU
JlsanyHoBa B kputndeckux ciaydasx. IIpu 3Tom 3a pamkamu paccMOTpeHHs
OCTQJINCh CIIy4al BHYTPEHHEIO PE30HAHCA — HAJIM4YUA LEIOYHUCIECHHOIO
COOTHOUIEHMSI MEXKIY 4aCTOTAMH JIMHEWHON CUCTEMBI.

Hayunsle untepecsl A.JI. KyHunpiHa Ha MHOTO JIET CTajau CBS3aHbI C
Teopuell BHYTPEHHETO PE30HAHCA U €€ IPUIIOKEHUSIMH B 337a4aX MEXaHUKH.
B 70-x rogax mpomuioro Beka HayajloCh MHTEHCHBHOE M3YYEHHME CHCTEM,
KOTOpbIE CO BpeMeHH co3znaHus A.M. JIAnmyHOBBIM T€OpUU yCTOHYHMBOCTHU
BBI3bIBAIM IPUHLUIIMAIBHBIE TPYAHOCTU. TeM HE MEHee, TaKhe CUCTEMBI
UMEIOT BaXHOE 3HAYeHHWE B OOBSICHEHUH PE30HAHCHBIX 3(PPEKTOB,
BCTPEUAIOLIUXCS KaK B IPUPOAE, TaK M B MATeMaTHYECKUX MOJIEISX.
Kynunpsin AJL. momyumn pesynasraTsl JUlsi HaubOosiee BaXKHBIX CIIydaeB
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pEe30HaHCa HU3IIMX MOPSAJKOB JJI1 aBTOHOMHBIX U HEPUOANYECKUX CHCTEM
obmiero Buaa. lccrienoBanus moabITOXeHbI B MOHOTpaduu «HekoTopbie
3a/laud yCTOMYMBOCTU HEJIMHEHWHBIX PE30HAHCHBIX CHUCTEM» (COBMECTHO
¢ TamumossiM JI.T.) u 0030pe «YCTONYMBOCTh B PE30HAHCHBIX CIy4asx»
(coBmectHO ¢ MapkeeBbiM A.I1.). Cerogus B HayuHoMm Mupe ums KyHuiipina
AJL cBs3BIBAIOT C Pa3pabOTKOM TEOPUHM YCTOMYUBOCTH PE3OHAHCHBIX
cucteM o01ero (HeraMmJIBTOHOBOTO) BU/IA.

UccnenoBanust Kynunbsina A.JL. Bcerma ObUIM CBA3aHBI ¢ HEOECHOMH
MEXaHUKOM M KOCMOHAaBTUKOM. Ero paboTel 1O reocralnoHapHOMY
CIYTHUKY, TpPEyroJbHBIM TOYKAM JHOpaly HEOTpaHUYEHHOW 3a7a4uu
Tpex Tej, cTaOWIN3aluu CIYyTHHUKA B KOJUIMHEAPHBIX TOYKAaX TUOpanuu B
cucteMe 3emuis-JIyHa, TBU)KEHHIO Tejla B IPABUTALMOHHO-PENYJIbCUBHOM
nonie (dororpaBUTAIIMOHHAs 3a/laya TpeX TeJ) XOPOIIO H3BECTHHI B
HayyHOM Mmupe. B HeorpannuenHoi 3anade tpex Tena KyHuubiHbiM A.JL
JlaHa TeoMeTpUYecKas WHTEPIIPETAIHs JIsl TPEYTOJIbHBIX TOYEK JIMOpaluu
B HEJIMHEHHON MOCTAHOBKE M IOJYYEHBI PE3yJbTaTbl M0 YCTOMYHUBOCTH.
B ¢dotorpaButaninoHHoOi KpyroBoil 3ajade Tpex Teld ¢ OJHUM U ABYMS
U3IyYaloluMu TedamMu uM (coBmecTHO ¢ TypembaeBbiM A.T.) ymamock
OIHCATh BCE yCTONYMBBIE MHOXKECTBA TOUEK IUOpanuu. B 3Be31H0M TuHAMuKe
OH TIPEJJIOKUI MOJEIb, KOTOPAsl BIIOCJIEACTBUU MO3BOJIMIIA MIPEICKA3bIBATH
CYLIECTBOBAHME TUTAHTCKUX OOJAUHBIX CKOMUIEHWH Mukpouactui. A.JL.
KynuipiH OblT TpU3HAHHBIM ABTOPUTETOM 1O (DOTOrpaBUTALMOHHON
HebecHoit mexaHuke. Ero o630p mo (oTrorpaBUTAllMOHHOM 3aJadye Tpex
ten (coBmectHo ¢ [lomsaxoBoit E.H.) He TepsieT akTyaabHOCTH M TIOHBIHE.
PaGorer A.Jl. KyHunbiHa OTIMYAIOT SCHOCTh IIOCTAHOBKU 3a/1auH,
aHAJIUTUYECKas IIyOMHA U U3ALIECTBO TEOMETPHUECKON HHTEPIPETAIUH.

On aBrop u coaBrop Oonee 100 pabot, Bkiarouas 3 MoOHOrpaduwu.
B 1966 r. Kynuupia A.JL.. 6bu1 npuriamies npod. lesuenko K.H. 8 MUDOU
Ha Kadeapy, e Ha4alu TOTOBUTH CIIEIIMATMCTOB 10 KOCMUYECKOW TEMATHKe.
31ech BO BCEH MOJHOTE MPOSBWICS MEAAaroru4eckuid TtajgaHT AHapes
Jleonnnosuua, ysnekmuii Haykoii Mensenesa C.B., Kpacunsaukosa I1.C.,
[lepexoruna A.A., Txait B.H. — crynenToB crapmux KypcoB. B 3to xe
BpeMsi KaHIUAATCKYIO OuccepTanuio 3amutui Meip3abekoB T.—mepBblit
yuenuk u3 Kazaxcrana. B 1977 r. AJL. KynunsiH BepHyics B ajibMa-
MaTep Ha Kadeapy TEeOpeTHUYECKOM MEXaHMKH, rae padotan mnpodeccopom
0 yxoja Ha mneHcuwo. JJokTopckyr aucceprauuio oH 3amutui B 1980
r. 3Banue mpocdeccopa emy mpucBoeHo B 1983r. B 2006 r. u3bpan B
HaunoHanbHbIi KOMUTET IO TEOPETUYECKON U MPUKIAIHON MexaHuke PD.
Ounnan MAW B r. JIeHMHCK NpHUBIEKAeT TaJaHTIMBYIO MOJIONEKb M3
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Kazaxcrana. B pesynbrare A.JI. KyHUIIBIHBIM CO31aHa Hay4dHas IIKOJIA B
Kazaxcrane. Beero non pykoBonctsom A.JI. Kynuneina B MAU 3ammtunuce
8 yuenbix u3 Kazaxcrana. Bugnseiii npeacraBurens mkonbl Tamumos JLT.
CTal JOKTOpOM Hayk, nmpodeccopom, akagemukoM HAH PK (ckonuancs B
2021 r). B crynenueckue roast A.JI. KyHuIisiH ObU1 U3BECTEH KaK YEMITHOH
MockBbl 1o mTanre, ceiuac B youtube https://youtu.be/WJh7Nrwqq68
CIIyIIAIOT TECHIO Ha ero ctuxu. OH T00MIT eCHHU, HaBESHHBIC IIUPOKUMU
npoctopamu Boury, nen pomanckl. OH NOMIO0MIT Ka3aXCKYIO KYJIBTYPY.

I1.C. KpacunsaukoB (mpodeccop MAU), A.Il. MapkeeB (mpodeccop
M®THN), C.B. Mensenes (mpodeccop MAUN), E.H. Ilonsixosa (mpodeccop
CIIoI'Y), B.H. Txaii (raBusii Hayunbli coTpyaauk UITY PAH, npodeccop),
A.A. Tlepexorun (npodeccop MAU), A.C. Myparos (mpocdeccop FOKVY),
A.T. TypembaeB (npodeccop KY um. KopkbiTr Arta), A.A. Tyskbaen
(nmpodeccop KY nm. KopkeiT ATa).
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