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Zh.I. Kuanbai!, G.B. Admanova?

L L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
2 Aktobe Regional State University, Aktobe, Kazakhstan
(E-mail: ' zhenia_ 80@bk.ru, ? admanova@mail.ru)

The History of Donyztau flora and vegetation research

Abstract: The investigation of the modern content of vegetation is impossible without the anal-
ysis of the history of vegetational cover study. The article reveals the historical aspect of Donyztau
vegetational cover study and also scans the literature containing the information on the vegetation
and plant life of Donyztau, provides the analysis of the region"s vegetation species described by
different authors. Donyztau is located on the territory of Baiganinski raiyon of Aktubinskaya oblast.
Donyztau chink is regarded as a part of Usturt"s northern part and refers to floristic region 13.
Northern Usturt. The Donyztau plant life was being studied by a great deal of scientists but many
of them studied more immense areas of Usturt. As far as Donyztau separately taken there was no
special floristic research of the territory. Floristically Donyztau still refers to little studied areas of
the Republic. During the long period the regional plant life was not the subject for special research.
The present materials may serve as basis for the further study of the said district"s plant life.

Keywords: nature of Donyztau, flora, vegetation, history.

The study of vegetational cover effected by different factors is one of the directions of immediate
interest in modern botany.

The study of the flora modern content is impossible without the analysis of the vegetational cover
research history as just the histories of floristic studies reflect the completeness of studies and testify
to the scope of data collected from the given territory. Much importance is given to the review of
prominent national and foreign authors studies who contributed much to the exploration of flora of
Kazakhstan.

The work objective is the analysis of the Donyztau flora based on materials of works presented in
articles, monographs and collection of studies of national and foreign authors.

Literature sources were used as materials for the analysis of the Donyztay flora study, floristic
data on Donyztay territitory were summarized.

The exploration area — Donyztau — is located on the territory of Baiganin district of Aktobe region
and Zhylyoi district of Atyrau region and borders with the northern part of Ustyurt plateau and
Caspian lowland. The plateau stretches 90 km long and 20 km wide from the south-west to the
north-east and refers to the semidesert zone. Big salt lake (sor) Donyztau (more than 40 km long,
5 km wide) stretches along the cliff (chink). The maximum height of the chink is 180-190 m., up
to 215m., the minimum heights for the locality 13-15 m. below the sea are fixed on the sor at the
bottom of the chink [1].

The topography of the chink is mostly of slip-of and abrasive genesis. Though the chink is
not characterized with a sufficient catchment area there are occasional expudations and seepage of
subsoil waters and in longer and deeper valleys there are talwegs providing water stream flow at
least a season [2].

The exploration area is located on the steeply sloping and undulating surface of an accumulation-
denudation plain within Ustyurt plateau in the natural zone of arid steppes and semideserts with
harsh continental arid climate.

The climate of the region refers to the climatic type of steppes and semideserts of boreal type.
The general characteristics of this type of climate are sharp temperature contrasts, severe cold
winter and hot summer, rapid transition from winter to summer and short spring period, instability
and shortage of atmospheric precipitation, much aridity of air, intensive evaporation, instability of
(annual) climatic indexes and much solar warmth. The region is characterized with plenty of warmth
and dominance of fair dry weather. The annual scope of sunshine hours makes up 2300-2500.
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The coldest month is January with average air temperature 15,2 ¢C below zero, the absolute
minimum is 42,0 €C below zero. The hottest month is July with average air temperature 23,9 eC
above zero, the absolute maximum is 43,0 eC above zero.

Atmospheric precipitation is the main factor of groundwater recharge. The annual precipitation
amount changes all over the area within 195-262mm.

Much deficiency of humidity, high temeperatures determine huge evaporation of water surface.
The annual accumulative value of evaporation from water surface reaches 1200-1500mm., exceeding
the annual precipitation amount 5-6 times. Summer precipitation is completely off with evaporation
[3, 32p].

The Donyztau chink area is located in the natural zone of arid steppes and semideserts with
soil-plant associations characteristic for them.

The soil cover was being studied thoroughlly by V.V. Nikitin (1926), I.P.Gerasimov (1930), G.D.
Dolenko (1930), S.A.Shuvalov (1949, 1964) V.I.Nagornaya (1951). Steppe and semidesert, low-humic
grey soils (sierosems) and chestnut soils are generally solonetzic, occasionally strongly saline. The
mechanical composition of soils is of loamy character [4].

The history of Donyztau flora study is inseparably connected with the accumulation of actual
data on exploration of the Ustyurt flora in whole as the Donyztau chink is viewed as part of the
Usturt northern chink and in frames of floristic zoning accepted in the publication «The Flora of
Kazakhstan» is floristic zone 13. The northern Ustyurt |5, 32 p].

The study of the Usturt flora commenced in the first half of the XIX century when F.F. Berg and
E.A.Eversman (1825-1826 years) organized an expedition. E.A.Eversman describes the semidesert
zone of the Western Kazakhstan calling it «bare steppe». The main feature of «bare steppes» in
E.A.Eversman’s opinion is the distribution of wormwoods which «grow here much less, not so thick
as in northern steppes, grow in single units and do not cover soil. And bleak silt or clay gives the
steppes dreary and desertic view.» [6]. He was the first who made up the systematic description of
vegetation and fauna between the Urals, the Caspian and Aral seas. His works gave birth to the
floristic, faunal and ecological study of steppes, semideserts and deserts of the Western Kazakhstan.

In 1842 Baziner crossed Usturt along the westerm coast of the Aral sea and described the
vegetation of the region. In 1847 the expedition was organized to study the area located be-
tween the Caspian and Aral seas. The expedition included N.P.Barbot de Marty, V.D.Alekshin,
M.N.Bogdanov, O.A.Grimm, N.I.Andrusov. In 1857 Ustyurt plateau was visited by 1.G.Borschov
and N.A.Severtsev who were a part of complex expedition and gave the systematic description of
the vegetation |7].

In 1885 V.Zhilin described the Churuk haloxylon desert in his essay [8, 124p].

The data on the Usturt vegetation are presented in the works of I.G.Borschev (1865), V.Zhigalin
(1886), A.M. Nikolsky (1900), V.A.Dublyansky (1904,1906), M.G. Popov (1925, 1927), Ye. P.
Korovin, N.I. Granitov (1949). As per the investigations of I.V. Ovchinnikov (1957, 1971), V.V.
Blagoveschensky (1968), Ye.l.Rachkovskaya (1986) the type of the vegetation refers to the desertic
type of vegetation within the Iranian-Turanian desert subregion of xerophile, hyper-xerophile, micro-
and mesothermic plants’ community of various life forms - semishrubs, shrubs and also permanent
grasses and yearlings [9].

In 1913 geobotanist M.G.Popov visited Ustyurt plateau. In 1941 geobotanist N.T.Ageyeva worked
on study of pastures of Ustyurt huge sand massifs. In 1950 an expedition was organized under her
direction that resulted in the specification of the Ustyurt flora content [10].

According to S.V.Viktorov the vegetation cover of the North-Ustyurt disctrict (Viktorov, 1971)
is dominated with communities with predomination of polyn belozemelnaya or zhusan (Artemisia
teirae-albae) and itsigek (Anabasis aphylla) on high plains. Slopes are covered with types of mortyk
(Eremopyrum orientale, E.triticeum). Besides these communities are typical with polyn belozemel-
naya, ebelek (Ceratocarpus utriculosus), pieplant Tatarian (Rheum tataricum), and also a range
of ephemeroids, ephemeral plants and long term saltworts such as bulbous bluegrass (Poa bul-
bosa), rinopetalum (Rhinopetalum Karelinii), kruplodnik (Megacarpaea megalocarpa), klimokoptera
(Climocoptera brachiata), Shrenk*s tulip ( Tulipa Schrenkiana), the bottom is dominated with feather
grass tyrsik (Stipa sareptana), yerkek (Agropyron fragile) and other plants [11, 132 p|.
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According to results of B. Sarybayev’s research activities (1968-1989 rr) the flora of the region
has little horsetails, hymnosperms and ephedras. Attention is to be given to the ratio of dicotyledon
and monocotyledon plants in the Usturt flora that quite brightly reveals some important features.
The general number of dicotyledon plants in the Usturt flora makes up 15%, ferns and hymnosperms
make up only 1%. The dominating types are presented with Chenopodiaceae family, the variety
of huger families such as Fabaceae, Polygonaceae, Caryophyllaceae, Liliaceae, Asteraceae, Poaceae.
There are bright presentations of Artemisia, Salsola, Atriplex genus. B.Sarybayev (1994) notes in
his work that saltmarshes of the northern Usturt are characterized with presence of the lavender-
saltwort (Kalidium capsicum, Limonium suffruticosum), the kokpek (Atriplex cana), the camphor-
fume (Camphorosma monspeliacum). The zonule genus around saltmarsh depressions are dominated
with halostachys-saltwort (Kalidium foliatum, Halostachys caspica) communities with sufficient par-
ticipation of Salsola gemmascens. Large areas are covered with polyn belozemelnaya (Artemisia
teirae-albae) with itsigek (Anabasis aphylla), balancing with saxaul (biyurgun)-polyn belozemelnaya
communities. The content of belozemelnaya polyn and biyurgun communities of the given zone is
characterisitic with Rheum tataricum, general for desert steppes and northern deserts [12].

Among the works on the Northern Usturt flora the work of D.M.Tazhetdinov (2013) is of the most
interest that is devoted to the study of new forms the Ustyurt flora and it distinguishes the following
species: Tulipa schrenkii, Allium decipiens, Stipa capillata, Stipa lessingiana, Alopecurus aequalis,
Calamagrostis epigeios cpeau Agropyron repens, Puccinellia diffusa, Secale sylvestra. In his opinion
11 species of biyurgun are found on the Ustyurt plateau (Anabasis L.)[13].

Separate investigation is devoted to the study of wild counterparts of the Northern Ustyurt cul-
tivated plants by A.A.Imanbayeva, M.Yu.Ishmuratova. They gave the description of 51 species of
wild counterparts of cultivated plants, among them: Allium caspium, Allum sabulosum, Amaranthus
retre flexus, Asparagus bresleranus [14].

Analyzing the history of the Ustyurt-Donyztau flora and vegetation exploration we note that in
this respect the Ustyurt plateau and adjacent areas are more or less explored. As for Donyztau there
was not special floristic research work on the area.

Some available sketchy data referring to the southern part of the Donyztau area are taken as
the result of the Ustyurt and Caspian lowland flora study by different scientists. Most of these
results are out of date now and do not reflect sufficiently the modern state of the region’s flora and
vegetation. So we can state that Donyztau in the floristic respect is still underexplored area of the
Republic. That’s why the timeliness of having special studies of flora and vegetation of this unique
area is evident, it is imposed mainly by reasonable use of plant resources and protection of rare and
declining species of the Donyztau flora.
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JoxpizTay ¢diiopacsl MEH ©CiMOiKTEPiH 3epTTey TapUXbl

AnHOoTanms: OCiMIIK )KAMBUIFBICBIH 3€PTTEY TAPUXbIHA TAJJIAY YKacamaii, (popaHbly Ka3ipri KypPbUIBIMBIH 3¢PTTEY MYMKIH
emec. Makasiaga JloHBI3TAYIBIH ©CIMIIK »KAMBLIFBICHIH 3€PTTEY/IIH TAPUXU aCIIEKTICI KOPCeTiIim, coJl ayiaH (JIopackliHa 3epTTey
2KYPTri3reH raJbIMIap/blH eHOeKTepiHe Tajjay »Kyprisiirex.

JHoupbizray Akrebe obsbichl, BaliraHuH ayqaHBIHBIH TEPPUTOPUSICHIHBIH, OHTYCTIK OeJIiriHie opHasmackal. JJOHBI3Tay MIOKBICHI
YcTipTTig CONTYCTIK MOKBLIAPBIHBIH 0OJIiri peTiHge KapaCThIPbUIBII, (DIOPUCTUKAJBIK, ayIaHaacTeipy 6oibiamma 13.Coarycrik
Ycripr aymambiHa »KaTanbl. KenTereH rajabIMIapAblH YcTipT ¢JIOpachlH 3epTTey »KYMBICTapbiHAa JIOHBI3TayabIH ©ciMIiK
2KaMBLIFBICHI TYPaJIbl 2KaJIIIbl MaJjIiMeTrTepi kepyre 6osnaasl. Bipak loHbl3Tayia apHailbl MIOPUCTUKAJIBIK 3€PTTEYJIED TOJIBIK,
Kyprizinmerern. Makasaga 6episreH mMostiMerTep Gosamak, *KyprisijeTin 3epTrey *KyMbICTapblHa Heri3 60s1a ajiagsl.

Tyitin ce3mep: oupsray Taburarsl, GpJopa, 6CIMAIKTED, TapuX.

2K.U. Kyan6aii | , Angmanosa I'.B 2

I Eepasutickuti nayuonasvnsti ynusepcumem umenu JI.H. Dymuaesa, Acmana, Kaszazcman
2 Axmrobuncruti peeuorarvorull 2ocydapemeennuil yrusepcumem umenu K. Kybarnosa, Axmobe, Kasaxcman

Ucropus uzydenus: piopsl u pacrurejbHoctu JJoubizray

Annoranus: Vccnenosanme coBpeMeHHOrO cocTaBa (bJIOPbI HEBO3MOXKHO 0€3 aHAJIU3a UCTOPUHU HU3yYEHUs PACTUTEIHHOTO
MOKpOBa. B crarbe MOKazaHbl UCTOPUYECKUIN ACIIEKT W3Yy4YEeHWsI PAaCTUTEJBLHOrO IMOKpoBa JIOHBI3Tay, a TakKe IIPOBEIEH
0030p MmyOJIMKaIUK, KOTOPBIE CONEPXKUT MHAMOPMALNIO O (OJIOpe U PACTUTEIbHOCTH JIOHBI3TAY, IPOAHAIU3UPOBAHbI OIMCAHHbIE
Pa3JIMYHBIMKA aBTOPaMU BUbI (JIOPHI perroHa. JlOHbI3Tay HaXOAUTCS Ha TeppuTopuil BalraHwHCKOro paiioHa AKTIOOMHCKOM
obsractu. Yuuk doubizray paccMarpuBaeTca Kak 4acTb CeBepHOro YMHKa YCTIOPTa U OTHOCUTCH (DIOPUCTHYECKHM PaifioHOM
13.CeBepubiit Ycriopr. V3ydenue pacrurenbHOro mupa JloHBI3Tay BEIOCH OTPOMHBIM YHCJIOM YYEHBIX, HO MHOTHE W3 HHUX
uccaes0Bam 0ojiee OOIIMPHBIE TEPPUTOPUU YCTIOpTa. UTO Kacaercs oTAeabHO JJOHBI3Tay, TO TaM CIIeNHAJIbHBIX (DJIOPUCTUIECKIX
HCCIIEJOBAHUM He IPOBOAUINCE. JlOHBI3TAy B (DIIOPHUCTUYIECKOM OTHOIIEHUI BCE €II[e OTHOCUTCS K MaJIONCCJIENOBaHHOM 00IacTi
Pecny6iuku. Ha nporsizkenun nosiroro nepuozga ¢pJjiopa pPeruoHa He sBJIsIaCh MPEJIMETOM CIIeNUAJIbHOrO udydeHus. JlaHHble
MaTepuaJsibl MOI'YT CJIy>KUTh OCHOBOH JJIsl TIOCJIEYIOIIEro U3ydeHusl (pJIopbl yKa3aHHOIO paiioHa.

KirogyeBbie cioBa: npupoga Jousiaray, ¢dpJiopa, paCTHTEILHOCTD, HCTOPHSI.
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Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement /goals/ history, research methods, results /discussion, conclusion).

Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference
to the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45
p.]). References to unpublished works are not allowed. Unreasonable references to unreviewed publications (examples of the
description of the list of literature, descriptions of the list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days. Articles that receive a negative review for a second review are not accepted. Corrected versions of articles
and the author’s response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to
the editorial boards of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment on the following
requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):
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ITosio>keHMEe O PYyKONNCSIX, IIPEACTABJIsIEMbIX B >KypHas «BectHuk EBpasuiickoro HanjMOHAJIBHOTO yHUBEPCUTETA
umenu JI.LH.I'ymuaeBa. Cepusi Buosiornyeckue Haykum»

1. Ieas >xkypHaJa. llybiukanus TImaTesbHO OTOOPAHHBIX OPUTMHAIBHBIX HAyIHBIX PabOT 1O HAIIPAaBJIEHUSIM OHOXMMUSI,
MOJIEKYJIsipHasi OuoJiorusi, OmoTexHoJIOrUsl, OMOMHMOpPMATUKA, BUPYCOJOrusi, OunodusnkKa, OHOMHI)KEHepUsi, (UINOJIOTHSI,
6oTaHMKa, 300JI0THSI, SBOJIIOINOHHAs ONOJIOIHSI, TEHETUKA, MUKPOOUOJIOrHsI, OHOMEIUIIIHA.

2. Aspropy, KejaoleMy OIyOJIMKOBATbH CTATHIO B 2KypHaje HEOOXOAMMO IPEJCTaBUTH PYKOINUCh B TBEPIOH Komuu
(pacneuaTaHHOM BapHaHTE) B OJHOM 3K3eMIUIApE, MOLIHCAHHOM aBropoM B Otries HayuHbIX u3ganuit (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. CarnaeBa, 2, EBpasuiickuii HaIlMOHAJbHBIA YHUBEPCUTET WM. JIL.LH.I'ymunea, YdyebHo-
aJIMIHUCTPATUBHBIA KopItyc, Kab. 408) u mo e-mail eurjourbio@enu.kz B dpopmare Tex u PDF . Ilpu sT0M JOMKHO GBITH CTPOrO
BBIJIEP?KAHO COOTBETCTBHE Mex 1y Tex-daitiom, PDF-daitnom u TBepoit konueii. [11abon crarsu B popmare tex npuBeieH HA
caiite xxypHaJsia bulbio.enu.kz.

S3bik myGaukanumit: Kazaxckuii, pycckuii, aHTJIHACKAT.

3. OrnopaBieHue craTell B peJaKIMIo O3HAYaeT coIjlacue aBTOpOoB Ha mnpaBo Msnarensi, EBpasuiickoro
HanuoHaJbHOro yHuBepcurera umenu JI.H. 'ymuneBa, usgaHusi crareil B >KypHajie M MNEePEU3JAaHUsI UX Ha
Jao60oM mHOCTpaHHOM s3bIKe. IIpenacraBiasisi TekcT paboThl A nNyGauKanuy B >KypHaJie, aBTOpP rapaHTUpyeT
NPaBUJIBHOCTb BCEX CBeAeHUil o cebe, OTCyTCTBHE ILIarnara u Apyrux (popM HEeNpaBOMEPHOr'O 3aMMCTBOBAHUS B
pyKomnucu, HajJjiexkainee oopMIIeHNE BCEX 3aMMCTBOBAHUN TEKCTa, TabGJull], CXeM, NJIIIOCTPALUIA.

4. O6beM cTaTby HE JOJIKEH IpeBblnarh 18 crpanur (ot 6 crpaHu).

5. CxeMa IOCTPOEHUS CTATbU

I'PHTH http://grnti.ru/

Hruyuaast v Pamuauro aemopa(os)

INoaroe naumenosarue opzanusdayuu, 20pod, cmpara (ecau aBTopbl paboTAIOT B PA3HBIX OPraHU3ANUAX, HEOOXOIUMO
[IOCTaBUThH OJIMHAKOBBIA 3HAYOK OKOJIO (DaMHJIMM aBTOPA U COOTBETCTBYIOIIECH OPraHU3aIIN)

E-mail asropa(os)

Hassanue cmamvu

Annomayus (100-200 c0B; HE IOJKHA COAEPKATH (DOPMYJIBI, IO COAECPIKAHHUIO MOBTOPATH HA3BAHWE CTATHH; HE JOJIKHA
conepKarTh 6ubIHOrpadUIecKre CChUUIKH; JOJIKHA OTParXKaTh KPATKOE COJEPXKAaHUE CTaTbH, COXPaHsisl CTPYKTYyPYy CTaTbH —
BBeZleHNE,/ MOCTAHOBKA 3a1a4u, Iesy/ MCTOPUs, METOABI UCCJIEIOBAHNS, PE3YJIbTaThl/00Cy 2K IeHHs, 3aK/IIOUCHIE/ BEIBO/BL).

Karouesvie caosa (6-8 cios/cioBocoderanuii. KulrodeBble €I0Ba JOJXKHBI OTParkaThb OCHOBHOE COJEPYKAHUE CTATHH,
HCIIOJIb30BATH TEPMUHBI U3 TEKCTa CTATbU, & TAKXKE TEPMUHBI, OMPEIEIISIONIUE MPEIMETHYIO O0JAaCTh W BKJIIOYAIONIUE IPYTUE
BasKHbIE TIOHSTHUS, [TO3BOJIAIONIAE OOJIErYUTh U PACIHIMNPUTH BO3MOXKHOCTH HAXOXKJECHHS CTaTbU CPEJICTBAMU WH(MOPMAIMOHHO-
[IOMCKOBOM CHCTEMBI).

OcHoeHOT merem cmambvbu JJOJKEH COJEPXKATh BBe/leHHe/ TOCTAHOBKY 3a/adn,/ 11eJii/ NCTOPHIO, METObI UCCIIEOBAHNSI,
Pe3yJIbTaThl/ O6CY 2K I€HHE, 3aK/TIOUEHUE / BBIBOJIBI.

Tabauynbt, pucyrku HEOOXOAUMO PACIIOIAraTh Mmocye ynoMuHanus. C KaXXJol WILTIOCTpalueil TOJXKHA CII€JOBATDH HAJIIIKCD.
Pucysku 10/12KHBI OBITh YETKUMU, YUCTBIMY, HECKAHUPOBAHHBIMU.

B crarbe nHymepyrorcs numb Te DOPMYABL, HA KOTOPBIE TIO TEKCTY €CTh CCHLIKU.

Bce abbpesuamypur u coxkpauweHus, 3a UCKIIOYEHUEM 3aBeJIOMO OOIIEN3BECTHBIX, JOJIKHBI OBITH paciudpoBaHbl IIPU
IIEpBOM YTIOTPEOJIEHUN B TEKCTE.

Ceegenust o purarcosot noddepatcke paboThl YKA3bIBAIOTCS HA MEPBOI CTPAHUIE B BUAE CHOCKH.

Cnucox aumepamypot

B Tekcre ccplikn 0603HAYMAIOTCA B KBAAPATHBIX CKOOKax. CCBUIKM JOJIKHBI OBITH IIPOHYMEPOBAaHBLI CTPOTO IO MOPSIKY
YIOMHHAHUS B TeKcTe. lepBasi CChbUIKa B TEKCTE Ha JIUTEPATypPy JOJXKHA nMeTh HoMmep 1], Bropas - [2] u T.1. Ccblika Ha KHUATY
B OCHOBHOM TE€KCTe CTATBU JIOJIZKHA COIPOBOXKIATHCH yKa3aHHEM HCIOJB30BAHHBIX cTpaHun (Hampumep, |1, 45 crp.]). Ccpuikn
Ha HeoIlybJIMKOBaHHBbIE PAGOTHI He JOIycKaloTcs. HerkesraTeabHbl CCHUIKM Ha HEPEIEH3UpPyeMble U3aHus (IPUMEPbl OIMCAHWUS
CIIMCKA JIMTEPATyPhl, OUCAHUS CIINCKA JINTEPATYPHI CM. HHUXKe B 00pasie 0pOPMIIEHUS] CTATHH).

B komHIle cTaThH, MOCIE CIIUCKA JIATEPATYPbI, HEOOXOAMMO yKa3aTh bubauozpagpuueckue darHble Ha PYCCKOM U AHMTTUHACKOM
sa3bIKax (eciau craTbsi 0pOpMIIEHA Ha Ka3aXCKOM sI3bIKe), Ha Ka3aXCKOM U aHIVIMICKOM si3blKaxX (ecim crarbst odOpMIieHa Ha
PYCCKOM sI3BbIKE) M Ha PYCCKOM U Ka3aXCKOM fA3bIKaX (ec/in craTbs opopMIIeHa HA AHIVIMHCKOM SA3BIKE).

Ceedernus 06 aemopax: damuans, UMs, OTIECTBO, HAyIHAs CTEIEH, JOJKHOCTb, MECTO PabOTHI, ITOIHBIN CIIyKeOHBII
azapec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM M aHIVIMACKOM S3BbIKaX.

6. Pykomuch mosrkHa OBITH TINATEJIBHO BbIBEpeHA. PyKOmncH, He COOTBETCTBYIONINE TEXHUYIECKUM TPEOOBAHUAM, OYIyT
BO3BpallleHbl Ha 10paboTKy. Bo3BpalieHrne Ha JOpabOTKY HE O3HAYAET, YTO PYKOIVMCH IPUHSATA K OIyOJIMKOBAHUIO.

7. PaGora ¢ 3JIeKTPOHHOI KOPPEKTYPOI. Crarpu, nocrynusmme B OThen HaydHbIX u3gaHuil (pegakims),
OTIPABJIAIOTCS Ha AHOHUMHOE PEleH3npOBanue. Bce PeleHsnu 1o CTaTbe OTIPABIIAIOTCHA aBTOPY. ABTOpaM B TE€YEHHE TPEX JHEH
HeOOXOIMMO OTIIPABUTEL KOPPEKTYPY crarbi. CTaTbH, IOy YUBIINE OTPUIATEILHYIO PEIEH3NIO K IOBTOPHOMY PaCCMOTPEHHIO HE
NpUHUMAIOTCHA. VcnpaBiieHHbIE BADUAHTBI CTATEH W OTBET aBTOPA PEIEH3EHTY MPUCHUIAIOTCA B penakimio. CraTbu, uMeronme
[IOJIO’KUTEJIbHBIE PEIEH3HH, [IPEICTABIISIIOTCS PEAKOJIVIETHH YKy PHAJIA 11T OOCYXKIEHUST ¥ YTBEPXKICHUS JJIsl IIyOIUKAI[AHN.

IlepuonuyHoOCTh >KypHaJa: 4 pa3a B rof.

8.Omiata. ABTropaM, MOJIYYHBIINM IIOJIOXKUTEIBHOE 3aKJIIOUEHNE K OIyOIIMKOBAHUIO HEOOXOINMO IPOU3BECTH OILIATY IIO
cnexyomuM peksusutaM (s corpyaaukos EHY — 4500 Tenre, misa croponaux opranusanuii — 5500 Tenre):
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Chulenbayeva L.E , Kashanskiy S.V, Ilderbayev O.Z.

MakaJjiaHbI paciMaey YJIrici
MPHTN 27.25.19
A.2K. XKy6anpimesa ! , H. Temupraaues?, A.B. Yrecos?

U nemumym meopemumeckoti mamemamury u nayumoix evucaernuti Bepasutickozo
HAYUOHAALHO020 Yrusepcumema umenu JI. H. lymunesa, Acmana, Kazaxcman
2 Axmaobuncrkuti pecuonasvol ocydapemeenioni ynusepcumem umenu K. Xybanosa,
Axmobe, Kazaxcman
(Email: ' avaulezh@mail.ru, % ntmath10@mail.ru, 3 adilzhan_ 71@mail.Tu)
Yucaennoe nuddepeniupoBanue pyHKIU B KOHTeKcTe KoMObOTEepHOro
(BBIYMCIATENBHOIO) IIONEPETHUKA
Ansoramusi: B pamMkax KOMIBIOTEDHOIO (BBIUUC/IUTENBHOIO) IIONEPEYHUKA  IIOJIHOCTHIO
perieHa  3ajiada npubnkeHHoro auddepeHiupoBanus (GyHKIUH, TPUHAIJIEKAIINX KJIACCAM
CobosieBa 110 HETOYHON MHMOPMAIUHN, MOJYUYEHHON OT MPOM3BOJBHOIO KOHEYHOI'O MHOYKECTBA
TpuroHomerpudeckux kKosbbuimentos Pypre-Jlebera nuddepennupyemoit dyukmuu... [100-200
cJioB|
KuaroueBbie caoBa: npubmmkennoe mudepeHnnpoBanne, BOCCTAHOBJIEHHE 110 HETOYHOM
na(OpPMAITIH, TPEIeIbHAsT HOTPENTHOCTb, KOMIBIOTEPHBIH (BBIYUCIUTENbHBIN) HOMepedHnK. [6-8
cJI0B/ citoBoCOUeTAHUI]]|

BBenenue

TekcT BBeIeHUA. ..
Apropam He ciielyeT MCHOIb30BaTh HecTaHgapTHble nakerbl LaTeX (ucmosb3yiiTe wX JMIIb B
citydae Kpaifueil HeoOXO0IIMOCTH )

3aroJioBOK CEeKIUU

1.1 3aro/i0oBOK NOJCEKIN
OkpykeHus.

Teopema 1. ...

JlemMma 1. ...

IIpennoxxkenue 1.

Onpenenenne 1. ...

Caencrsue 1. ...

3ameuanmue 1. ...

Teopema 2 (Temupramaues H. [2]). Texcm meopemo.

JJoxkasaTenbcTsBo. Tekcr moka3aTenbCTBAa.

2. ®opmyJibl, TAGIUIBI, PUCYHKUI

. - ... — ; . 7(N)
On(en;DN)y = On(en; T F; D)y = (Z(N);I]lvf)eDN on <6N, (l 790N>>Y, (1)
rie

ON (5N; (l(N),gON>>Y =on(en; T F; (l(N),goN))y =

= s O —ew (00t () 40
feF v

"yﬁvﬂ ‘Sl(T:Lm,N)

Tabsmrbl, pUCYHKH HEOOXOINMO pACIoJiaraTh mocje yrnoMmuHanus. C KaxKJio# WLTIOCTpanueil JoKHa
cJIeJ0BaTh HAJIINACh.

3. Ccbuiku u 6ubdaunorpadus
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Tabpiunia 3 — HaszBanue Tabauigbt

IIpoctrie He mpocteie
2,3,5,7,11, 13, 17, 19, 23, 29 | 4, 6, 8, 9, 10, 12, 14

PucyHok 1 — HazBaHue pucyHka

s cchLIoK Ha yTBepzKIeHus, (pOPMyJIbI U T. II. MOXKHO HCIIOJIb30BaTh MeTKu. Hampumep, Teopema 2,
Dopmya (1)

s pykosojicTBa o INTEX u B KauecTBe mpuMepa 0hOpMIIEHHS CChLIOK, CM., Harpumep, JIpBosckuit C.M.
Ha6op u Bepcrka B nakere KTREX. Mocksa: Kocmocurdopm, 1994.

Crucok guTepaTypbl 0QOPMIILETCS CJIELYIONUM 00PA30M.

Criucok smreparypsbl

1 Jlokyumesckuit O.M., l'aspurkos M.B. Hauana ynciaennoro anamuza. —M.: TOO "dAryc", 1995. =581 c. - kHura

2 Temupramues H. KoMubioTepHblit (BBIYUCIUTENBHBIN) IONEPEUHAK KAK CMHTE3 U3BECTHOIO M HOBOI'O B UUCJIEHHOM
anamuse // Becruuk Eppaswmiickoro nanmonanbaoro yHusepcurera umenn JI.H. Dymuinesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HasMuNKM) - CTATHS

3 Kybaubimesa A.2K., A6ukenosa 1. O Hopmax npoun3BoaHbIX DYHKIUA C HyJIeBbIMYA 3HAYEHUSIMU 3aJAaHHOT0 HAbOPa
JINHEAHBIX (DYHKIMOHAJIOB U UX IPUMEHEHHs! K IIONEPEYHUKOBBIM 3ajadaM // PyHKIMOHAJIbHBIE IPOCTPAHCTBA
u Teopusi npubsmkenus yarnmit: Tesucbr qokmamoB MexayHapomHoit KoHpepeHun, mocesierrast 110-geTuro
co aus poxjenus akajgemuka C.M.Huxosnbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpyasl
KOHdepeHIuii

4 KypmykoB A.A. AHMHONIPOTEKTOPHAS U TUIOJUNUAEMUIECKasi aKTUBHOCTE jieykomusuta. —Anmarsr: Bacray, 2007.
—C. 3-5 - ra3zerHble cTaTHU

5 Ksipo B.A., Muxaiismaenko I.I. AHanuTudeckuii METOJ| BJIOKEHUS CUMILIEKTUIeCKO# reomerpun // Cubupckue
9JIEKTPOHHBIE MaTemaTudeckue uspecrust —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (nara obpamenns: 08.01.2017). - JIeKTPOHHBIN Ky pPHAaJI

A.2K. XKy6ausimesa ! , H. Temiprasues ! , A.B. Vrecos 2

L JI.H.Nymunes amuvimdazol Eypasus yammork yHueepcumeming, meopuaiblk MamemamuKa JCoHe 2olablMU eCEnmeyiep
unemumymaot, Acmana, Kasaxeman
2 K. 2Kyb6anos amwmdaev, Axmebe onipaix memaexemmin yrnusepcumemi, Axmobe, Kazaxcmar

Kowmnsiorepiik (ecenreyim) guamerp MoHMOTiHIHAe DyHKUMsIapabl caHAbIK auddepeHnuanaay

Annoranus: Komnbiorepiik (ecenteyim) nuamerp monmoTininge Co6osieB KIAChIHIA YKATATHIH (DYHKIMATIAD/IBI OJIAPIBIH,
Tpuronomerpusiiiblk, Pypbe-Jleber koadduIMEHTTEPIHIY aKBIPJIBI >KUBIHBIHAH AJBIHFAH J19JI eMeC aKIapaT OONBIHINA YKYBIKTAY
ecebi TombrrbiMer mentiaai [100-200 ces|

Tyiin ce3gep: XywiKran auddepeHnnaniay, 197 eMec aklapaT OOWBbIHINA »KYybIKTay, IMIEKTIK Karejik, KoMmbooTepJik
(ecenreyim) nuamerp [6-8 ces/ce3 Tipkecrepil.

A.Zh.Zhubanysheva ! , N. Temirgaliyev !, A.B. Utesov 2

L Institute of Theoretical Mathematics and Scientific Computations of L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
2 K.Zhubanov Aktobe Regional State University, Aktobe, Kazakhstan

Numerical differentiation of functions in the context of Computational (numerical) diameter

Abstract: The computational (numerical) diameter is used to completely solve the problem of approximate differentiation
of a function given inexact information in the form of an arbitrary finite set of trigonometric Fourier coefficients. [100-200 words|

Keywords: approximate differentiation, recovery from inexact information, limiting error, computational (numerical) di-

ameter, massive limiting error. [6-8 words/word combinations|

102



References

1 Lokucievskij O.M., Gavrikov M.B. Nachala chislennogo analiza [Elements of numerical analysis| (Yanus, Moscow,
1995). [in Russian]

2 Temirgaliyev N. Komp’juternyj (vychislitel’'nyj) poperechnik kak sintez izvestnogo i novogo v chislennom analize
[Computational (numerical) diameter as a synthesis of the known and the new in numerical analysis|, Vestnik Evraz-
ijskogo nacional’nogo universiteta imeni L.N. Gumileva [Bulletin of L.N. Gumilyov Eurasian National University],
4 (101), 16-33 (2014). [in Russian]

3 Zhubanysheva A.Zh., AbikenovaSh.K. O normah proizvodnyh funkcij s nulevymi znachenijami zadannogo nabora
linejnyh funkcionalov i ih primenenija k poperechnikovym zadacham [About the norms of the derivatives of func-
tions with zero values of a given set of linear functionals and their application to the width problems|. Tezisy
dokladov Mezhdunarodnoj konferencii, posvjashhennaja 110-letiju so dnja rozhdenija akademika S.M.Nikol’skogo
"Funkcional’nye prostranstva i teorija priblizhenija funkcij" [International conference on Function Spaces and Ap-
proximation Theory dedicated to the 110th anniversary of S. M. Nikol’skii]. Moscow, 2015, pp. 141-142. [in Russian]

4 Kurmukov A. A. Angioprotektornaja i gipolipidemicheskaja aktivnost’ leukomizina [Angioprotective and lipid-
lowering activity of leukomycin] (Bastau, Almaty, 2007, P. 3-5). [in Russian]

5 Kyrov V.A., Mihajlichenko G.G. Analiticheskij metod vlozhenija simplekticheskoj geometrii [The analytic method of
embedding symplectic geometry]|, Cibirskie jelektronnye matematicheskie izvestija [Siberian Electronic Mathemati-
cal Reports], 14, 657-672 (2017). doi: 10.17377/semi.2017.14.057. Available at: http://semr.math.nsc.ru/v14,/p657-
672.pdf. [in Russian]. (accessed 08.01.2017).

CBenenusi 06 aBTOpax:

Kybarviwesa A.2K. - Crapmuili Hay9IHBIH COTPYIHUK VIHCTUTYyTa TEOPETHYECKONH MATEMATUKU W HAYYHBIX BBIYUCICHUI,
Espaswniicknii nanmonanbubiit yuusepcurer umenu JI.H.'ymunesa, yn. Caranaesa 2, Acrana, Kazaxcramn.

Temupeanues H. - [TupexTop NHCTUTYTa TEOPETUYECKONH MaTEMAaTUKU U HAyIHBIX BBIMHCJICHNN, EBpasuiicknii HaluoHaTbHBIH
yuusepcurer umenu JI.H.I'ymunesa, yn. Caranaesa 2, Acrana, Kazaxcran.

VYmecos A.B. - KanaugaT pU3NKO-MaTEMaTUIECKUX HayK, JONEHT Kadeapbl MaremaTnku, AKTIOOMHCKUN peruoHAIbHBIN
rocynapcrennbiii yausepcurer nmenu K. 2Kybanosa, np. A.Mongarysnosoit 34, Akrobe, Kazaxcramn.

Zhubanysheva A.Zh. - Senoir researcher of the Institute of Theoretical Mathematics and Scientific Computations, L.N.
Gumilyov Eurasian National University, Satpayev str., Astana, Kazakhstan.

Temirgaliyev N. - Head of the Institute of Theoretical Mathematics and Scientific Computations, L.N. Gumilyov Eurasian
National University, Satpayev str., Astana, Kazakhstan.

Utesov A.B. - candidate of physical and mathematical sciences, Associate Professor of the Department of Mathematics,
K.Zhubanov Aktobe Regional State University, A.Moldagulova Prospect, 34, Aktobe, Kazakhstan.

Iocmynuaa e pedarxyuro 15.05.2017



PenakTopsr: P.I. Bepcimbait

IIbrapymmsl peJakTop, JU3aiiH: A. Hyp6Gonar

JI.LH. I'ymunes arsingarst Eypasus yATTBIK yHEBEPCUTETIiHIH
XabapiibIchl. BHOIOTUANBIK FHUIBIMIAD CEPUSICHL.
- 2018. 2(123) - Acrana: EYY. 104-6.
ITaprre! 6.1. - 8,48. TapaJssivmbl - 20 gaHa.

Maswmynsina Tunorpadus xkayarn 6epMeiiai

Penaknus meken-xkaiipr: 010008, Acrana K.,
Cormaes 2, kemeci, 13.
JL.H. I'ymunes arsinparel Eypasus yaTTBIK yHUBEpCUATETI

Teum.: (8-717-2) 70-95-00(imxki 31-428)

JILH. I'ymuneB areiagarsl Eypasust yITTBIK, YHIBEPCUTETIHIH H6acrachiHia 6achlIabl

104



