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NEW DATA ON SEA CURRENTS IN THE MIDDLE CASPIAN
SEA IN THE SECTION OF AKTAU-PK “KURYK” AND THEIR
VARIABILITY DEPENDING ON CLIMATIC CONDITIONS

Abstract. The article presents the results of direct dimensions of the sea
current and thermohaline structure of the middle Caspian, at the section of
Aktau — Kuryk ferry complex.

The results have been received for the first time in 30 years and are
new and published for the first time. The research was done by Institute
of Oceanology RAS (I0 RAS) together with NJSC Caspian University of
Technology and Engineering named after Sh. Essenov in 2020. The works
were done from catamaran board. Weather conditions were estimated by
portative meteorological station GILL GMX 500. On the 13 sea stations
muddiness and chlorophyll fluorescence were measured by SBE Sea Cat 19
plus, and thermohaline parameters by oceonographical sonde YSI 6600 as
a part of flowing sounding system. Anchored stations were equipped with
current speed recorders Lowell TCM-1 Tilt Current Meter, DST centi T
thermistors of Star-Oddi firms and Sea Horse benthal water current gauges.
Measurement of sea current was done with acoustic dopler current gauge
(ADCP «RDI Work Horse 600 kHz»), hung from catamaran board.

Coastal upwelling in Peschanyi region can occur not only due to onshore
wind, but due to strong offshore wind of northwest rhumb, from coastal
area of the cape in Kuryk ferry region which is aligned with the conclusions
of the previous works. Since direct measurement of the current and
thermohaline structure in the region was done in 1990s, the research was
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performed to fill up the gaps. We hope that the received results will become
the beginning for organization of systematic oceonographical researches
performed earlier in 2010s at the regional level.

Key words. Caspian Sea, ferry complex, hydrophisical mode, sea
current, direct measurement, upwelling, Peschanyi cape.
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AKTAY KEHTI - «kKYPBIK» OK KHMACBIHJIAFBI OPTA
KACIIMUAETT TEHI3 AFBICTAPBI TYPAJIBI ’)KAHA JTEPEKTEP
KOHE KJIMMATTBIK ) KAFJTAUJAPFA BAUJAHBICTHI
OJIAPIBIH O3IEPTIHITITT

AnHoTtanus. Makanana opra Kacriuiinig Akray KeHTi KUMachl — Kypbik
MapoOMJIbIK KEIICHIHJEeT1 TEHI3 arbICTapbl MEH TEPMOXAIMH KYPBUIBIMBIH
TiKeJel eJIey HOTHXKeNIepl KeNTipiiareH.

Hotmwxkenep 30 xpuiga anFamn peT kaHa OOJIbINT TaObLUIA bl JKOHE aJIFalll
peT xkapusutanael. 3eprreyiepai PFA okeanonorust unctutytol (PFA MO)
2020 x. II. Ecenos atsingarsl Kacniuil TexHonorusnap »xoHe HHXKUHUPUHT
yuuBepcureri KEAK-nen Oiprnecin xyprizai. Karamapan OopTbiHan
KYMBICTap KYyprizinmi. Aya paiisl xxarnainapsl gill GMX 500 nopraTusTi
METEeOCTaHIUSCBIMEH OaranaHazbl. 13-xoHe TeHi3 cranuusiapeiaaa SBE
Sea cat 19 plus 3001bIHBIH KOMETIMEH XJI0PO(OUIIIIIH TIOMUHECLICHIUSATIAPbI
xkoHe YSI 6600 MYXWUTTBIK 30HJBIHBIH aFbIHIBI 30H7 JKyheci Oap
TepMOXaJIMH MapaMeTpiepi enmenenal. 3okip cranmusiapsl Lowell TCM-
1 Tilt Current Meter arbic ®bUIAAMABIFBIH TipkeymiiiepmeHn, DST centi
T Tepmuctopnapeimen, star-Oddi ¢pupmacsiMeH koHE TEHI3 TEHI3iHIH Cy
arbICBIHBIH TOMEHT1 OJIIIETIITEePIMEH KaOabIKTaFaH. TeHI3 arbICTapbliH
eJIllIey KaTaMapaH OOpPTHIHAH UIIHTeH aKyCTHKAJBbIK OIUICPIIK aFbIC
enmeriminig (ADCP «RDI Work Horse 600 kHz») kemeriMer xypri3uii.

KyMmaer myiiic aymaHbIHIAFbl Karalay amBEUIMHIT TEK KaraayJarbl
KEIJIH 9CepiHEeH FaHa eMec, COHbIMEH KaTap COJTYCTIK-0aThic pyMOaHBIH
KarTel OypkacelH canjgapeiHaH, Kypseik I[IK opHamackan alMakTarbl
)Karajay aiiMarplHaH Ja maiaa 0oiysl MYMKiH, OYJ1 epTe >KYMBICTap/IbIH
KOPBITBIHABUTAPBIHA COMKEC Kenei. 3epTTey aliMarblHIaFbl aFbIMAap MEH
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TEPMOXAJIMH KYPBUIBIMBIH Tikenel enmey 1990 >KblUibl Kypri3ijreHine
CYW€HE OTBIPHII, OJKBUIBIKTBIH OPHBIH TOJITHIPY YIIIH 3€pPTTEYNep >KYpri-
311, AJNBIHFaH HOTHKEJIEp aliMaKTHIK JICHreH/e KYHeal MyXUTTBIK 3epT-
TeyJepi YMbIMAACTRIPYIbIH OacTamMackl 00JIaabl Ien YMITTEHEMI3.

Tyiiin ce3nep: Kacnuii TeHi31, mapom KemeH1, TuApo(PU3UKaIBIK PEXKIM,
TEHI3 aFbIHIAPbI, TIKEJIEH eeynep, anBeutiHr, Kymabr myiiic.

C. Coipabioexkni3bl'’, A.K. Kypoanusizos'?, C.E. KoiidakoBa',
H.III. T:xanaamena', A.Ill.Axken:keeBa', A.E. ’Kuaeoaena'

"Vuusepcurer EcenoBa, Akray, Kazaxcran;
*Yuusepcurer Axmena Scasu, Typkucran, Kazaxcra.
E-mail: samal.syrlybekkyzy@yu.edu.kz

HOBBIE JIAHHBIE O MOPCKHUX TEUEHUSIX B CPEJHEM
KACIIMM HA PA3PE3E n. AKTAY-IIK «KYPBIK» M1 UX
M3MEHYUBOCTH B 3ABUCUMOCTHU OT KJIUMATUYECKHUX
YCJIOBUM

AHHoTaums. B crarbe mnpuBeleHbl pe3yabTaThl MPSMbIX H3MEpPEHU
MOPCKHX TE€YEHUW U TepMOXaJIMHHOU CcTpyKTyphl Cpeanero Kacnus, Ha
paszpese . AKTay — mapoMHbIN KoMIuieke Kypbik.

Pesynabrarel monyudensl BnepBbie 3a 30 JieT, SBISIOTCS HOBBIMH U
nyOnuKyroTcs  BOepBbie. MccnemoBaHus — BBITIONHEHB  MHCTHTYyTOM
okeanonorud PAH (MO PAH) coBmectHo ¢ HAO Kacniuiickuii yHUBEpCUTET
texnosioruit u uwxkuHUpUHTa UM. [II. EcenoBa 2020 r. PaboTsr Benuck ¢
O6opra karamapana. lloromHeie ycIOBHS OLIEHEHBI TOPTATUBHOW METEO-
craniueit GILL GMX 500. Ha 13-u MOpckMX CTaHUUSAX, HU3MEPEHBI
MyTHOCTH, (pryopecueHnn xjopoduimia ¢ nomoinsio 301a SBE Sea Cat
19 plus, 1 TepMoXanMHHBIE MTAPAMETPHI C IMOILBIO OKEAaHOIPaPUUIECKOTO
3oH7a Y SI 6600 B cocTaBe MpOTOYHOM 30HIUPYIOLIEH CUCTEMBI. 3asKOPEH-
HbIC CTaHIMW OCHAIAIKNCH perucTparopamu ckopoctu teueHuit Lowell
TCM-1 Tilt Current Meter, repmuctopamu DST centi T, pupmsr Star-Oddi
YU MPUJOHHBIMU HM3MEpHUTEISIMH TedeHuid Bonbl Sea Horse. M3mepenus
MOPCKUX T€UEHUN BBIIOIHSIIM C TIOMOIIbIO AKyCTUYECKOTO JOIIEPOBCKOTO
u3meputens reaenuii (ADCP «RDI Work Horse 600 kHz»), BriBeminBaemMoro
c 6opra karamapaHa.

[IpuGpexxHbIii anBeJUTMHT B paiioHe M. [lecyaHblii MOXXET BO3HHKATh
HE TOJIBKO M3-3a BJOJIb OEPEroBbIX BETPOB, HO U M3-3a CUJIbHBIX CTOHHBIX
BETPOB CEBEPO-3aMagHOr0 pymOa, ¢ MPUOPEKHON 30HBI MbICa B paiioHE
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pacnonoxenust [1K «Kypbik», 4To cornacyercs ¢ BHIBOJIaMU PAHHHUX PadoT.
Hexons u3 Toro, 4To npsiMble U3MEPEHNs TEUEHU U TEPMOXAJIMHHON CTPYK-
Typbl B paliOHE MCCIEOBaHMM BHINONHSUIMCH B 1990 rr, mccnenoBanus
BBITIOJIHEHBI [IJIs BOCIONHEHUs1 mpobena. HameeMmcsi, 4To MoOgydeHHBIE
pe3yNbTaThl CTAaHYT HAYAJIOM JIJIs1 OpTaHU3alUU IPOBOAUMBIX paHee, CUCTe-
MaTUYECKUX OKEaHOJOTHUYECKUX UCCIEAOBAaHUN HA PETHOHAILHOM YPOBHE.

KuoueBnble cioBa: Kacriniickoe Mope, MapoOMHBIN KOMIUIEKC, THIAPOH-
3UYECKHUI PEKUM, MOPCKUE TEUCHUSI, TPSIMbIE U3MEPEHUSI, alIBEJUTUHT, MbIC
ITecuansbrii.

Introduction. The Caspian Sea is the largest closed waters in the world
located in Eurasia. Duration of the onshore line is 5970 km, 2320 km of
which relate to Kazakhstan, including 1399.5 km of Mangistau oblast.
The Caspian Sea was one of the most studied seas, the problems of which
are published in many works [Tuzhilkin, 2008: 14; Kosarev, 2005: 60].
However, there are also regions with insufficient level of study and data
coverage of nature observation. This relates to the sharp reduction in the
recent years of the researches at the regional level which were performed
in 2008-2010. The regions with insufficient study in all directions are
Peschanyi cape region, in the onshore of which a new port was put into
operation. This is multimodal transportation hub — Kuryk ferry complex
which is an important chain for entry to the Europe via the Caspian Sea
through Azerbaijan.

Activation of oil production and growth of goods transportation requires
the most serious attention to eco-safety issues, at the new port aquatorium
and especially at the onshore zone of Peschanyi cape, and middle part of the
Caspian Sea. The eastern shore of the middle Caspian is located at the border
with large climate (modest and subtropical) regions as well as barometric
circulation (North Atlantic and North Asian) regions. Such location of this
region defines high intensity of the changeability of its meteorological
conditions in different range of scale (synoptic, seasonal, intraannual).

The article presents information received as a result of the expedition
conducted by Institute of Oceonology named after P.P. Shirshov guided
by RAS together with NJSC Caspian University of Technology and
Engineering named after Sh.Essenov.

The aim of the work is to study the principle of mesoscale spatial
structure and synoptic variability of hydrophysical and thermohaline space.

Methods of study. Sea dimensions was performed with the help of rented
catamaran «Endeavor» during October 27 to 29, 2020, at the section from
Aktau to the South, Peschanyi cape, and to the East, Kuryk ferry complex
and Sarzha (fig. 1, a). The section consists of 13 stations (fig. 1, b).
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The methods and equipment applied in the work meet modern
requirements and can ensure the set tasks. In order to study the sea part of
Peschanyi cape, modern measurement methods and tools of ocean study in-
situ were used, which means directly in the sea environment during natural
research [Bordovskiy, 1992: 110].

The peculiarity of the methods and tool used in the work — availability
in real-time scale (on-line) which gives information about all the processes
in the sea.

Figure 1. Middle Caspian Sea work region, in Mangistau oblast
a) cataraman «Endeavor»; b) right — map-scheme of work region

Hydrometeorological condition at the Caspian Sea was estimated with
the help of automated portable meteorological station GILL GMX 500,
established at Peschanyi cape, (st. 2708), at Sm height, over the sea level.
The station worked from October 26 to 29, 2020.

Wind direction and speed were measured as well as atmospheric pressure
and relative air humidity. Discretion of changes was 1 second.

Hydrophysical changes. During expedition, hydrophysical changes at
13 stations include muddiness measurement from the sea surface to the
bottom, chlorophyll fluorescence with the help of SBE Sea Cat 19 plus
zonde. At the transfers between the stations there were measurement of
thermohaline characteristics of the surface layer along the ship track with
the help of flow sound system. The system consists of:

- a pump supplying sea water with 1 l/s capacity,

- special container of 30 litres capacity,

- oceonographical zonde Y SI 6600.

Flow system allowed to register the values of temperature and salinity of
the sea water with high spatial resolution (around 50m).

Anchored sea stations established at the observation points were
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equipped by speed and flow gauges Lowell TCM-1 Tilt Current Meter [7],
for determination of true direction with respect to dip pole. Also, at the point
2708 (Peschanyi cape) the anchored station was established with thermally
sensible resistor DST centi T of Star-Oddi firm, as well as with benthal
measurement of the flow of the sea water Sea Horse [Sheremet, 2010: 11].

7]. Speed and direction of the water flow at the anchored station were
measured with 16 Hz frequency for 60 seconds, through each 2 minutes.
Values of the temperature were fixed with 2-minute discretion.

In order to measure the current, the flow gauge was used (ADCP «RDI
Work Horse 600 kHz»). The tool was hung from catamaran board and held
in the surface layer for 10 minutes. Speed and direction of the water flow
were measured by established 1m cell size, vertically. The received data
were averaged by time.

Results and discussion. Variability of meteorological conditions
during work performance. As per the meteorological station data GILL
GMX 500, during expedition in the work region the act of northern-eastern
winds was observed with maximum speed in the evening up to 9.0 m/s.
Average speed of with during observations was 3.1 m/s. (fig. 2, a).

In the afternoon of October 26 act of south-eastern wind was observed
(SE — 1.8 m/s) and western, on October 27 (NE — 3.4 m/s), October 28 (NE
—5.9 m/s) and October 29 as well (NE — 5.1 m/s). During evening time only
on October 27 wind speed increase was fixed up to 7.3 m/s.

Figure 2. Results of measurements performed by meteorological station GILL GMX500
averaged by 5-minute intervals: a — vector diagram of wind speed, m/s;

¢ — atmospheric pressure variability schedule; d — relative humidity variability schedule

Such variability of wind speeds and frequency, in general, is agreed
with reanalysis database (RDB) NCEP/NCAP (USA). This RDB contains
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meteorological space on the Caspian Sea from 1948 up to date [8].
Atmospheric pressure varied from 1005.8 hPa to 1010 hPa. It should be
noted that 1 hectopascal [hPa] = 0.750063755419211 mm Hg, 1 mm Hg
= 1.33 hPa. Decrease of pressure helped to increase waves in the onshore
zone of the work region. Comparison of received meteorological data at
the separate stations of the section, with Kazgidromet data and reanalysis
[Kalnay, et all, 1996: 440], showed that:

- universal relation should not be applied at the Caspian Sea water area
for correction of reanalysis of data base of NCEP/NCAP, due to variability
of the climate condition.

This is related to the difference from amendments for Black and Baltyisk
seas [Bukhanovskiy, et all, 2009: 75; Bukhanovskiy, et all, 2003: 37], for
the Caspian Sea this approach will be very roughly average.

Thermahaline structure of waters in the research region. Vertical
distribution of water temperature, its salinity, and chlorophyll fluorescence,
dissolved oxygen, muddiness in the work region presented in the fig. 3, on
the left.

Fig. 3, right, on the map scheme of the station the following is indicated:
Karakol lake, saline basin and facilities.

Vertical distribution of values of water salinity. In the waters of the
work region local maximums of salinity occurred (increase to 0.2-0.3 psu,
relative bottom and surface layers). Moreover, the most expressed maximum
salinity is noted at st. 2708 (extremity of Peschanyi cape), comforming with
muddiness peak (fig.3, b). Increase in water salinity up to 12.0 psu, related
to intensive water evaporation and further wind mixing. This agrees with
the conclusions of Kossarev [Kossarev, et all, 1992: 117], about the fact
that water rise occurs mainly from the lower border of seasonal thermocline
(20-40 m), causing the occurrence on the seas surface near the water onshore
of deep-water mass. 1 psu (practical salinity units) = 1%eo.

Vertical distribution of chlorophyll and oxygen concentration. More
cold areas of the waters between st. 2707 and 2712, accompanying by
maximum concentration of chlorophyll (fig. 3,¢) and dissolved oxygen (fig.
3,d). Thus, concentration of chlorophyll at st. 2707 was 1.5 mg/m® and 1.48
mg/m? at st. 2712. Minimum concentration of chlorophyll is noted at the
upper layer of water at st. 2708 at Peschanyi cape and was 0.5 mg/m?,
that it is mainly related to intensive water circulation at the cape extremity.
Relatively high concentration of dissolved oxygen was noted at stations
2708 (1008.5 kg/m?) and at st. 2712 (1008.3 kg/m?). Less — (1007.5 kg/m?)
at the upper layer of Peschanyi cape (st. 2708).

As shown in [Klenova, et all, 1962: 12], this is related to the fact that
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vertical circulation goes more intensive in the middle Caspian Sea, which is
confirmed with less variations as well in oxygen content both on the surface
and on the bottom. Range of variations of dissolved oxygen from 1007.5 to
1008.5 kg/m’ from the water surface to the bottom, agreed with the results
of the early works.

Vertical distribution of muddiness value. The region between stations
2707 and 2709 (extremity arc of Peschanyi cape), was charaterised
by increased water muddiness along the column (fig. 3, ). Maximum
muddiness is noted in the middle water layer between the stations 2705 and
2706, and was 2.0 units of NTU and 1.5 units of NTU on the surface layer.
Maximum water muddiness on these stations coincided with the region of
maximum warming at the station 2705.

Here — NTU - nephelometric turbidity units.

EIEE B

Figure 3. Vertical distribution of temperature, salinity, chlorophyll concentration,
dissolved oxygen and muddiness at the section Aktau - Kuryk (on the lelft);
Map-scheme of the sea stations, and Karakol lake, saline lands and facilities on the lands

(on the right)

Many of researchers, starting with N. Knipovich, relate formation of
this anomaly with act of prevailing north-western winds [Ginzburg, et all,
2005: 12], which is in general agreed with the results of our researches. In
the work of [Agatov, et all, 2019: 70], A. Agatov and others, upwelling is
noted in Peschanyi cape which is formed under the influence of two counter
flows. The first counter flow is the flow of transformed Volga waters getting
through the northern part. The second flow is the flow of south-caspian
waters. Onshore upwelling in the Peschanyi cape region can occur not
only due to along-shore winds, but due to strong offshore wind of north-
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western rhumb, with onshore area which agrees with conclusions in the
work [Pakhomova, et all, 1972: 73; Arkhipkin, 1996: 101].

Variability of sea flow. The results of measurement received on the
anchored stations and map-scheme of their location shown on figure. 4.
On the station Ne2 located near station 2706 (saline lands) development of
along-shore flows directed mainly to the south, south-west was fixed with
the speeds from 1 sm/s to 13 sm/s, (fig. 4,b).
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Figure 4. The results of measurement (on the left) on the anchored stations (on the right)

a) Vector diagram of wind speed and direction; b) vector diagram of bottom flows at st.

Ne2; c¢) same as on st. Ned; d) indices of temperature gauges in the bottom water layer at
st. NeNe 1,2,3,4 and 5.

On the station Ne4, in the South part of Peschanyis cape, development
of bottom flows was fixed directed mainly to the North, North-East with
speeds up to 7 sm/s (fig.6, c).

These data show the development on the flows counter to each other in
the bottom layer, bordered by the cape which is clear on the vector diagram
on st. Ne4.

Moreover, data received on the station Ned4, show the presence of water
masses movement to the shore in the bottom layer, which may indicate the
process of “upwelling” which in general agrees with CTD-profiling data.
Data from thermistor located on the bottom layer at the anchored station
Nel (fig.6, d), significantly differ from the indices of the station gauges
located to the south from the stations Ne 2 and Ne 3.

Conclusion. Based on the mentioned material, the following conclusions
were formed. Variability of the environmental conditions in the work region
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agrees with data from Kazgidromet and reanalysis database (RDB) NCEP/
NCAP (USA) [8], which contain meteorological spaces on the Caspian Sea
from 1948 up to date.

It was established that on the eastern part of water basin of the middle
Caspian Sea, the universal relation should not be applied for correction
of reanalysis database of NCEP/NCAP. Other than the difference from
amendments for Black and Baltyisk seas [9,10], for the Caspian Sea this
approach will be roughly average.

Increase of salinity of water up to 12.0 psu is related to intensive water
evaporation and further wind mixing. This agrees with the conclusion of
Kossarev in the [12].

It is established that rise at the sea shore from the lower border of seasonal
thermocline (20-49 m) deeper waters from T=10-12°C, leads to increase of
salinity S=12.7-12.9%o [12].

Colder waters at the section differed from maximum chlorophyll concen-
tration and dissolved oxygen. High concentration of dissolved oxygen noted
on the stations 2708 (1008.5 kg/m?®) and on the station 2712 (1008.3 kg/
m?). Less - (1007.5 kg/m?®) in the upper layer at the cape (st. 2708). Range
of variations of oxygen with values from 1007.5 to 1008.5 kg/m? from the
waters surface to the bottom agrees with the results of the work [12].

Maximum muddiness was noted in the middle layer of waters between
st. 2705 and 2706, was 2.0 units of NTU and agreed with the region of
maximum warming (23°C) at st. 2705 (saline lands).

Many of researchers, starting with N. Knipovich, relate formation of
this anomaly with act of prevailing north-western winds [14], which is in
general agreed with the results of our researches. In the work of [15], A.
Agatov and others, upwelling is noted in Peschanyi cape which is formed
under the influence of two counter flows. The first counter flow is the flow
of transformed Volga waters getting through the northern part. The second
flow is the flow of south-caspian waters.

Coastal upwelling in Peschanyi region can occur not only due to onshore
wind, but due to strong offshore wind of northwest rhumb, from coastal
area of the cape in Kuryk ferry region which is aligned with the conclusions
of the previous works [16,17].

Vector diagram of the flows of anchored st. Ne4 (Kuryk FC) show the
presence of water masses movement to the shore in the bottom layer, which
may indicate the process of “upwelling” which in general agrees with CTD-
profiling data.

The authors thank the colleagues from Oceonology Institute named
after P.P. Shirshova RAS represented by P.O. Zavyalov for the support in
arranging and performing the marine expedition.
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We hope that the received results will become the beginning for
arrangement of systematice oceonological researches performed earlier in
2010 on the regional level.
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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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