ISSN 2616-6771
ISSN 2617-9962

JI.LH. I'ymuite aTeianarsl Eypasust yaTTHIK YHUBEPCHTETIHIH

XABAPIHIBICHI

BULLETIN BECTHUK

of L.N. Gumilyov Eurasian EBpasuiickoro HaImoOHAILHOTO
National University yuusepcurera umenu JI.H. I'ymunesa

XMNUAd. TEOTPA®NA. SKOJIOT'U A cepusicht
CHEMISTRY. GEOGRAPHY. ECOLOGY Series
Cepua XUMHNSL. TEOT'PA®U L. 9KOJIOT'NA

Ne2(127) /2019

1995 sxpLIIaH HGacTall IIBIFAIbI
Founded in 1995

Usznaercst ¢ 1995 roxa

ZKbinbiHa 4 peT MIbIFa/ bl
Published 4 times a year

BrixoguT 4 pasa B 1o

Hyp-Cyaran, 2019
Nur-Sultan, 2019
Hyp-Cyaran, 2019



Bac pedaxmopui:

I.F. 1., Ipod.
HxananeeBa K. M. (Kasakcran)

Bac pedaxmopdoi, opvinbacapo Tomenos O.K., x.r.1., npod. (Kazakcran)
Bac pedaxmopduiry opwvinbacapsi Camnapos K.T., r.e.g ., npod. (Kazakcran)
Bac pedaxmopdvi, opvinbacapol BeiicenoBa P.P., 6.r.;1 npod. (Kazakcran)

Pedaxuua anxaco

Airpnapxanosa I'.C. 6.¢.1., npod. (Kazakcran)
Awmepxanosa I11.K. x.p.21., npod.(Kazakcran)
Baiicamosa I'.2K. PhD, nouent (Kazakcram)
BakubGaes A.A. X.p.J1., mpod. (Peceit)
Bapbimaukos I'.51. r.e.J., npod. (Peceit)
Bepaenos 2K.T. PhD (Kaszakcran)

du A. Benr Xabwmut. mpokropsl, mpod. (ITosbma)
Kakynosa 2K.E. x.F.K, gonent (Kazakcram)
Hocmaramberosa C.C. X.F.1., mpod. (Kazakcran)
Epkacos P.III. X.F.1., mpod. (Kazakcran)
2Kamanrapa A.K. 6.r.x., morent (Kaszakcram)
WNpredaesa N.C. X.F.1., mpod. (Kazaxcran)
XyTopsackuit B.B. PhD, upod. (¥Yabibpuranus)
Konumies 9.E. X.F.K., gonent M.a. (Kasakcran)
Yoau A.C. x.r.K, jgonenr (Kasakcran)
Macenos K.B. T.¥.K., goienT (Kasakcran)
Mycradpuu P.U. PhD, nonenr (Peceit)
Osrengunosa 2K. PhD (Kasakcra)
Paxmanuesa C.B. x.p.70., npod. (Kazaxcran)
CaumnoB A.A. n.r.71., npod. (Kazaxcran)
Cacnyraesa I'.E. PhD (Kazaxcran)
ITTanexosa H.JI. m.r.01., pod. (Kasakcran)
IMTarpyk M. PhD, upod. (AKIII)

Omun A. PhD, npod. (Typkust)

Pedarxuusanvr, mexenorcatio: 010008, Kazakcran, Hyp-Cynran,k., CorbaeB k-ci, 2,
JL.H. T'ymunes arvinmarst Eypasus yarToik yauepcureri, 349 6.
Tem: +7 (7172) 709-500 (imxi 31-428). E-mail: vest chem@enu.kz

2Kayanmor xamwwt, xomnvromepde 6emmezern A. Hypbomar

JL.LH.I'ymunaes areiagarsl Eypasust yaTrTeik yHuBepcuterinid, Xabapmibicbl. Xumusi. [eorpadus.
DKOJIOTHUsI CEePUsIChI

Memnmikrenymmi: KP BEYM "JI.H. I'ymuies atsiamarsr Eypasust yirreik yausepcureri” HTZKK PMK

Mepazimimiri: KbuibiHa 4 per.

Kazakcran PeciybsmnkaceiHbIH AKIIapaT KoHe KOMMYHHUKaIusiap Muauctpiiriage 27.03.2018x. Ne16997-
2K TipKey Kyoutirimen Tipkesren. Tupaxksr: 25 jraHa

Tunorpadusnbiy Mekenxkaiior: 010008, Kazakcran, Hyp-Cyaran, k., Kaxbimykan k-ci, 12/1,

JL.H. T'ymuneB aroingarst Eypasust yiITThIK yHABEPCUTETI

Temn: 47 (7172)709-500 (iruki 31-428). Caitr: http://bulchmed.enu.kz

© JL.H. I'ymunes arsiagarsl Eypasust yaTTBIK yHABEPCHATETI



Editor-in-Chief
Doctor of Geographic Sciences, Prof.
Dzhanaleyeva K. M. (Kazakhstan)

Deputy Editor-in-Chief
Deputy Editor-in-Chief

Deputy Editor-in-Chief

Aydarkhanova G.S.
Amerkhanova Sh. K.
Baysalova G.Zh.
Bakibayev A.A.
Baryshnikov G.Ya.
Berdenov Zh.G.

Jan A. Wendt
Dzhakupova Zh.E.

Dosmagambetova S.S.

Erkassov R.Sh.
Zhamangara A.K.
Irgibayeva I.S.
Khutoryanskiy V.V.
Kopishev E.E.

Uali A.S.
Massenov K.B.
Mustafin R.I.
Ozgeldinova Zh.
Rakhmadiyeva S.B.
Saipov A.A.
Saspugayeva G. E.
Shapekova N.L.
Shatruk M.

Emin A.

Tashenov A.K., Doctor of Chemical Sciences,

Prof. (Kazakhstan)

Saparov K.T., Doctor of Geographic Sciences, Prof.
(Kazakhstan)

Beysenova R.R., Doctor of Biological Sciences,
prof. (Kazakhstan)

FEditorial board

Doctor of Biological Sciences, Assoc. Prof. (Kazakhstan)
Doctor Chemical Sciences, Prof.(Kazakhstan)

PhD, Assoc.Prof. (Kazakhstan)

Doctor of Chemical Sciences, Prof. (Russia)

Doctor of Geographic Sciences, Prof. (Russia)

PhD (Kazakhstan)

Dr.habil., Prof.(Poland)

Can. of Chemical Sciences, Assoc. Prof. (Kazakhstan)
Doctor of Chemical Sciences, Prof. (Kazakhstan)
Doctor of Chemical Sciences, Prof. (Kazakhstan)

Can. of Biological Sciences, Assoc. Prof. (Kazakhstan)
Doctor Chemical Sciences, Prof.(Kazakhstan)

PhD, Prof. (Great Britain)

Can. of Chemical Sciences, acting ass.prof.(Kazakhstan)
Can. of Chemical Sciences, Assoc. Prof.(Kazakhstan)
Can. of Technical Sciences, Assoc. Prof. (Kazakhstan)
PhD, Assoc.Prof.(Russia)

PhD (Kazakhstan)

Doctor. of Chemical Sciences, Prof. (Kazakhstan)
Doctor of Pedagogical Sciences, Prof.(Kazakhstan)
PhD, Assoc. Prof. (Kazakhstan)

Doctor of Medical Sciences, Prof. (Kazakhstan)

PhD, Prof. (USA)

PhD, Prof. (Turkey)

Editorial address: 2, Satpayev str., of. 349, L.N. Gumilyov Eurasian National University,
Nur-Sultan, Kazakhstan, 010008

Tel.: +7 (7172) 709-500 (ext. 31-428), E-mail: vest chem@enu.kz
Responsible secretary, computer layout: A. Nurbolat

Bulletin of the L.N. Gumilyov Eurasian National University. Chemistry. Geography. Ecol-
ogy Series

Owner: Republican State Enterprise in the capacity of economic conduct "L.N. Gumilyov Eurasian Na-
tional University" Ministry of Education and Science of the Republic of Kazakhstan

Periodicity: 4 times a year

Registered by the Ministry of Information and Communication of the Republic of Kazakhstan. Registration
certificate Ne16997-k from 27.03.2018. Circulation: 25 copies Address of Printing Office: 13/1 Kazhimukan
str., L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan 010008

Tel: +7 (7172) 709-500 (ext.31-428). Website: http://bulchmed.enu.kz

© L.N.Gumilyov Eurasian National University



3am. 2aasmn020 pedaxmopa
3am. 2aasmno020 pedaxmopa
3am. enasrozo pedaxmopa

Aiimapxanosa I'.C.
Awmepxanona II1.K.
Baiicamosa I'.2K.
BakubGaer A.A.
Bapbunaukos I'. 4.
Bepaenos 2K.T.
fn A.Benr
I>xakymoBa 2K.E.

HocmaramberoBa C.C.

Epxkacos P.III.
2Kamanrapa A.K.
Nprudaesa U.C.
XyTopsaackuii B.B.
Konumies 3.E.
Yamu A.C.
MacenoB K.B.
Mycracdpun P.U.
Osrexaununosa 2K.
Paxmamuesa C.B.
Caumnos A.A.
Cacnyraesa I.E.
ITTanexosa H.JI.
ITaTpyx M.
OmuH A.

Inasrviti pedaxmop
J.T.H., TIpod.

H>xanameeBa K. M. (Kazaxcran)

TamenoB A.K., n.x.H, npod.(Kazaxcran)
CamapoB K.T., a.r.u., npod. (Kasaxcram)
BeiicenoBa P.P., 1.6.u.,npod. (Kazaxcramn)

Pedaxuyuonrnas xosnezus

1.6.H., nonent (Kaszaxcran)
n.x.H., upod (Kazaxcran)

PhD, nonenr (Kazaxcran)
Ja.x.H., mpod. (Poccust)

a.r.H., npod. (Poccus)

PhD (Kasaxcran)

Xabwumur. jokrop (ITosbra)
K.X.H., jjonent (Kazaxcran)
a.x.H., npod. (Kazaxcran)
a.x.H., mpod. (Kazaxcran)
k.60.H., nonent (Kazaxcran)
J.X.H., 1pod., morenr (Kazaxcran)
PhD, npod. (Bemukobpuranust)
K.X.H., 1.0. jonenT (Kazaxcran)
K.X.H., jjonenT (Kazaxcran)
K.T.H., norenT (Kasaxcran)
PhD, nouenr (Peceit)

PhD (Kazaxcramn)

a.x.H., npod. (Kazaxcram)
mau., npod. (Kaszaxcram)
PhD, nonenr (Kazaxcramn)
a.M.H., mpod. (Kazaxcran)
PhD, npod. (CIILIA)

PhD, npod.(Typkus)

Adpec pedaxyuu: 010008, Kazaxcran, r. Hyp-Cyuran, yia. Carmnaesa, 2, Espasuiickuii
naruona bl ynusepcuter umenu JI.H. ['ymusesa, kab. 349
Tes: +7(7172) 709-500 (Bu. 31-428). E-mail: vest chem@enu.kz

Omeemcemeennuitl cexpemaps, xKomnolomepHas eepemira: A. Hypbosar

Bectuuk EBpasuiickoro HanmonasibHoro yuusepcurera umenu JI.H. I'ymunesa. Cepus:

Xwumusi. T'eorpacdpusi. dkostorusi.

Cobcersennuk: PI'TI ua ITXB "Eppaszuiickuii narmonaasuetit yausepcurer umenu JI.H. Tymunesa MOH PK

[lepmogumarocTh: 4 pasa B roa.  3aperuncTpupoBaH MuHHCTEPCTBOM HMHMOPMAIUU M KOMMYHUKAIUI
Pectiyomukn Kazaxcramn.

Perucrparuonnoe ceunerenberso Ne16997-x or 27.03.2018r. Tupaxk: 25 skzemiisipos A ipec Tunorpadun:
010008, Kaszaxcran, . Hyp-Cyaran, yia. Kaxkumykana, 13/1.

Espasuiickuii HarponaspHblii yausepcuter umenn JILH. I'ymunesa. Tem.: +7(7172)709-500 (Bu.31-428).
Caitr: http://bulchmed.enu.kz

(© Espasuiickuit HannonanbHblil yHusepcurer umenu JI.H. I'ymunesa



JIL.LH. TYMNJIEB ATBIHIATHI EYPA3U A YJITTBIK YHUBEPCUTETIHIH,
XABAPIHIBICHI. XUMNA. TEOTPA®N . 9KOJIOTUA CEPNACHI

Ne2(127) /2019
XUMUNA
Baoswcwrwosa K.B., Taosckernosa I.K. 1,3-1uoKcaH HerisiHAe »KaHA TI'eTEPONUKJII KOCBLIBICTAPD 8
cuHTE31
Taorckenosa I'K., IHlativixosa .M. CyifpIThIIFAaH  MYHail ra3gapblHAH —HAHOOJIIIIEM/II 13

IEOJTUTKYPAMJIBI KATAIN3aTOPJIAD YKacay
ocaxynosa XK.E., 2Kamwanbaesa XK.K., Beeasuesa P.C., Casumosa /JI.K. Tlonumepnepmen 19
MyHail KaiiTapy/ bl KorapJ/aTy yIniH Kek:Kuje KeHOPHbI MYHAIBIH 3epTTey

Llorcaxynosa K. E., Hypywes A.M. XuMusijiblK 3eprTeylle 3KOJOIHSIIBIK KyY3bIPETTLIIKTI 26
KAJIBITITACTBIPY
Kanaposa B.T., Tawenos A.K., Omaposa H.M., A6dpaxrmanosa A.DB. JIuTuit-noHIH1 31
AKKYMYJISATOPJIAP *KYMBICHIHA KATOATHI KAITay KaJIbIHIBIFBIHBIH 9cepi
Kadpaauesa H.C., Mawar T.T. Opta MeKTeN I1€H KOJIEIKIEP/e XUMUSIHBI OKBITYIA «XUMUSI- 36

AFBLIIIBIH TiTi» ITOoHapaJIbIK MHTErpaliusiCbl TypaJibl

IFEOT'PA®U . DKOJIOI'A

Onepran I., HKymai FE., Apwvcmanosa IIE. 3epenni KeJiiHIH SKOJOTUSIIBIK, YKaFIalbIH 39
MUKPOOAJIBIPIAPMEH OUOMH IUKAIUSIIIAY

Muwipsazarnosa O.C., Kootcuna 2K.M. Kap KaOBIHIBICHIHBIH, aybIP METAJIAPMEH JIACTAHYBIH 44
baragay

Tanat E., Omun A. TlapHuKTIK ra3jgapisiH Oeapych AllblK, ayacblHa €HYiHIH aHTPONOreHJiK 49
Ke371epi



BULLETIN OF L.N. GUMILYOV EURASIAN NATIONAL UNIVERSITY. CHEMISTRY.
GEOGRAPHY. ECOLOGY SERIES

Ne2(127)/2019

CONTENTS
CHEMISTRY
Bazhykova K.B., Tazhkenova G.K. Synthesis of 1,3-dioxane-based heterocyclic compounds 8
Tazhkenova G.K., Shayikhova G.M.Production of nanoscale zeolite composite catalysts from lig- 13

uefied petroleum gases
Dzhakupova Zh.E., Zhatkanbayeva Zh.K., Begaliyeva R.S., Salimova D.K. Research of Kokzhide 19
oil deposits for increasing oil recovery by polymers
Jakupova Zh.E., Nurushev A.M. Formation of environmental competency in chemical research 26
Kaparova B.T., Tashenov A.K., Omarova N.M., Abdrakhmanova A.B. Effect of cathode coating 31
thickness on the operation of lithium-ion batteries
Kadraliyeva N.S., Mashan T.T. On interdisciplinary integration of "Cemistry - English" in teaching 36
chemistry in high school and College

GEOGRAPHY. ECOLOGY

Onerkhan G., Zhumai E., Arystanova Sh.FE. Bioindication of the ecological status of Lake Zerenda 39

using microalgae

Myrzakhanova A.S., Kozhina Zh.M. Evaluation of water pollution with heavy metals 44
Galai E., Emin A. Anthropogenic sources of greenhouse gas entry in the open air of belarus 49



BECTHUK EBPA3UNCKOI'O HAIIMOHAJIBHOI'O YHUBEPCUTETA
MMEHN JIL.HITYMWJIIEBA. CEPUA XVUMUA. TEOTPA®NA. 9KOJIOT A

Ne2(127) /2019
XUMN4A
Baotewxosa K.B., Taosickernosa I'K. CuHTE3 HOBBIX IeTEPOIMKINYECCKAX COCIUHEHMI HA OCHOBE 8
1,3-nmmnokcana
Taorckenosa I'K., Ilativixosa ['M. IlponsBojcTBO HaHOPA3MEPHBIX IEOTUTHBIX KOMITO3UTHBIX 13
KATaJIN3aTOPOB U3 CXKUKEHHBIX HEPTAHBIX Ta30B
ocaxynosa 2K.E., Kamxanbaesa X.K., Bezaruesa P.C., Carumosa /. K. Uccienosanne nedru 19
MecTOpoXKIeHusT Kok:kute 115 yBeandeHust HepTeoTIauy TOJIMMEPaMU
Lorcaxynosa 2K.E., Hypywes A.M. @opMupoBaHUe 3KOJOIHYECKON KOMIIETEHTHOCTA B 26
XUMHUIECKOM UCCJIETOBAHUT
Kanaposa B.T., Tawenos A.K., Owmaposa H.M., A6dparmanosa A.B. BausHue TOJIUHBI 31
KATOJHOIO MTOKPBITUS Ha PabOTy JINTHI-MOHHBIX aKKYyMYJIATOPOB
Kadpanuesa H.C., Mawan T.T. O MexKIpeIMeTHON HHTEIPAIUN «XUMUs — AHTJIUACKUHA SI3BIK» [IPU 36

OOyYeHUM XUMUU B CPEJIHEN TITKOJIE U KOJLICIKE

IFEOT'PA®U . DKOJIOI'A

Onepxan I., 2Kymat E., Apvicmarosa III.E. BuonHnukamys 9KOJIOTMIECKOTO COCTOSIHUS 03€pa 39
3epeHaa ¢ TOMOIIBI0 MIKPOBOIOPOCIEH

Muwipsazxanosa A.C., Kootcuna 2. M. OnieHKa 3arpsi3HeHUs] TAJIbIX BOJ, TIKEIBIMA METAJIAMA 44
Tanati E., 9mun A. AHTPOIIOreHHBbIE NCTOYHUKU BXOJ& IIAPHUKOBBIX M'a30B B OTKPBITHIA BO3IYX 49
Genapycu



IRSTI 31.25.17
Zh.E. Dzhakupova, Zh.K. Zhatkanbayeva, R.S.Begaliyeva, D.K. Salimova

L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan
(E-mail: rabesa@mail.ru)

Research of Kokzhide deposits oil for increasing oil recovery by polymers

Abstract: This article examines the nature of current oil recovery and knowledge of residual
oil types, which is especially important when developing and introducing new ways to increase oil
recovery. In this regard, the geological characteristics, features of natural reservoirs, heterogeneity of
reservoirs and properties of oil from some fields have been studied. Physical and chemical indicators
of oil were investigated, as well as samples of produced water from the Kokzhide deposit were
analyzed for further research on the possibility of using polymers for enhanced oil recovery.

Keywords: increase oil recovery, residual oil types, geological characteristics, features of natural
reservoirs, physical and chemical indicators of oil and reservoir water

DOI: https://doi.org/10.32523/2616-6771-2019-127-2-19-25

The development of the world economy is constantly accompanied by an increase in the demand
for oil. Increased oil recovery at the present stage occurs in many large fields. Studying the na-
ture of current oil recovery and knowledge of residual oil types is important when developing and
introducing new ways to increase oil recovery. In recent years, more than a dozen technologies and
their modifications have been tested at the field in order to affect the oil reservoir. Every year, the
number of operations aimed at improving oil recovery increases, resulting in an increase in additional
oil extraction [1].

The predominance of viscous and highly viscous oils complicates the technological processes of oil
production and requires new approaches. It is known that oil - a complex mixture of substances,
hydrocarbons and mineral waters - occurs in hydrophilic rocks together with saline water. The
adsorption of oil on the rock leads to its lyophilization.

A preliminary analysis of the scientific and technical literature shows that the use of polymers for
additional processing of deposits developed in the mode of waterflooding is growing every year [1-4].
For most fields, the values of the oil recovery factor are indicators of displacement and flooding.
Experimental development of several hundred fields with viscous oils and highly viscous oils made it
possible to establish a correlation relationship between the oil recovery factor and the physicochem-
ical ratios of the displaced and displacing fluids.

A promising way to solve the problem of improving the efficiency of oil recovery technologies
in depleted reservoirs is likely to be the use of polymeric reagents of amphiphilic structure that
incorporates hydrophilic and hydrophobic fragments simultaneously affecting the water and oil phase
of the oil reservoirs [4-7]. And we can confidently consider the expediency and the possibility of
usage of such polymers as agents of polymer flooding in oil fields of the Republic of Kazakhstan with
different geological and physicochemical parameters.

In this regard, we set a goal of studying the geological characteristics, features of natural reservoirs,
reservoir heterogeneity and oil properties of the Kokzhide field for further research on the possibility
of using polymers for enhanced oil recovery.

Experimental part

Geological characteristics, features of natural reservoirs, heterogeneity of reservoirs and properties
of oil

The productive horizons of the Mortuk, Kumsay, and Kokzhide oil fields were discovered as a
result of an assessment of the oil content of the positive structures of the supra-salt complex. The
presence of natural bitumen of malt class in the sediments of the lower Cretaceous at depths of
up to 200-250 m and high-viscosity oils in the interval of depths of 200-500 m on the structures of
Kokzhide, Mortuk, Kumsay has been established.

In terms of the composition of the rocks, the sections of these fields are similar to each other but
differ in geological age, the vertical range of oil and gas content, and differ in reservoir properties
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Mortuk, Kumsay, and Kokzhide oil fields are supra-salt. The given characteristics of the parameters
of the reservoirs relate to the regional consistency of the reservoirs.

Studied part of the geological structure of the inter-dome uplift of the Kokzhide field involves sed-
iments from the anthropogenic system to the Upper Permian department. This uplift is surrounded
by salt domes and bordered with them through narrow and shallow troughs (Aransay, Bozoba,
Kenkiyak, Mortuk). The Yu-I, Yu-II, Yu-III, T-I, T-II, T-III-B, T-III solid rock collectors are pro-
ductive. Large areas are occupied by sandy massifs, their formation is associated with the transfer
of ancient alluvial sediments. Hilly forms of sands with a height of hillocks up to 4-8 meters prevail.
Productive horizons are represented by differently grained sandstones. The porosity of terrigenous
pore collectors is 17-32% in the Middle Jurassic and 13-18% in the lower Triassic. According to the
nature of the reservoir, the reservoir deposits are arched, in the Yu-II horizon with a lithological
restriction. The covers are clay packs with thickness more than 20 m.

The effective oil saturated thickness of productive horizons is equal to 6-27 m, 6-18.7 m. Oil
saturation ratio is equal to 0.7-0.8. Reservoir pressure in the Triassic deposits and Middle Jurassic
is equal to 3.46-5.98 MPa and 1.9-2.87 MPa respectively. Oil production rates vary from 1.9 to 28.7
m?3 / day. They are most representative in the horizon of Yu-II (13.9 m? / day), T-1 (28.7 m?3 /
day). The quality characteristic of oils is different. Oils of the Jurassic horizons have medium and
high density (884-950 kg / m?), low and medium amount of sulfur (0.29-1.9%), low and medium
amount of paraffin (0.6-2.43%). Triassic oils have low (843 kg / m3 - T-III) and high (890-916
kg / m3 -T-1, T-II) density, they are less sulfur (0.25-0.62%), low paraffin [8]. Gas saturation of
reservoir oil is low. Reservoir waters and the mode of operation of deposits are not investigated yet.

Studied part of the geological structure of the inter-dome uplift of the Kumsay field involves
sediments from the anthropogenic system to the Upper Permian department. Surface signs of the
presence of oil or gas in the Kumsayskaya area are absent. The variety of oil-impregnation of rocks
by core was noted in sections of 38 structural-exploratory wells of the area. Rocks that contain
oil are confined to the sediments of all selected stratigraphic units, except for the Campanian and
Santonian longlines.

The oil sand of the Albian layer is opened in the K-10 structural search well in the range of 20-26
m. The oil reservoir is located in the trough separating the Kumsai uplift from the Kenkiyak and
Bozoba salt domes.

The rocks that contain oil of the Aptian tier are opened in the K-179 well, located on one of
the uplifts, complicating the pivotal part of the Kumsay brilliant anti-anticline. From intervals of
161.0-162.5 and 162.5-167.0 m, cores of different-grained sandstone with a thickness of 0.1 and 0.6
m, containing adhesion of oil, were raised. From the interval of 167.0-172.5 m, 2 m of sandy clay
was raised, the rare thin layers and aggregations of sand in which are saturated with oil.

The oil saturation of the Barremian reservoir rocks was established by structural search wells K-4
and K-199. In the K-4 well, the clay with slip mirrors from the depth of 208-218m smells of gasoline,
and in the K-199 well, the argillite from the depths of 181-185m contains adhesives of oil.

Sporadic oil saturation is confined to two parts of the longline section, to the upper and lower
sections. In the upper part, insignificant oil content is noted in sands and sandstones, and in the
lower part - in sands and shell sandstones. In the sandstones oil impregnation, it increases in those
areas where there is the greatest accumulation of macrofauna shells.

In the deposits of the Jurassic system, cores that contain oil were raised in a large number of
structurally - exploratory oil reservoirs. Oil of a different nature has been encountered throughout
the section of the Jurassic system, but the vast majority of it is confined to the upper part of the
Middle Jurassic department.

The nature of the oil saturation of the rocks, the logging characteristics of the section and other
data suggest that of all the stratigraphic horizons, only the Middle Jurassic department deserves
attention, in the upper part of which there is one industrial horizon that contains oil.

Administratively, the Mortuk oil field is located in the Temir and Mugalzhar districts of the
Aktobe region of the Republic of Kazakhstan. The oil reservoirs Ne 403, 404, 405, 408, 409, 412 are
located in the Mugalzhar district, and the oil reservoirs Ne 401, 402, 411 - in the Temir district.
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In some cases, they are expressed only by odor, uneven impregnation of the host rocks with
thick oil or the inclusion of bitumens along the crack, in others it is liquid oil that highly saturates
loose or weakly cemented sandy rocks. In the sediments of the lower Triassic, oil manifestations
are abundant. In the Triassic deposits in the area, there are three industrial horizons that contain
oil. The most significant oil manifestations are in the sediments of the Middle Jurassic. They are
expressed in the form of impregnation of sands, sandstones, aleurites, and aleurolites with liquid oil.
In the Middle Jurassic sediments, there are three horizons that contain oil, confined to reservoirs in
the upper, lower and middle part of the section. In the Middle Jurassic - weak tributaries (several
cubic meters per day) on the Mortuk dome.

Upper Jurassic deposits almost don‘t contain oil. In the deposits of the Hauterivian, oil manifes-
tations are noted in the core of structurally exploratory, prospecting and exploration oil reservoirs
in the form of adhesives for fractures or weak impregnation of thin layers of sand among clays. In
the Barremian deposits, abundant oil manifestations have been established according to the data of
structural exploration drilling, the oil manifestations are confined to its lower sand column.

According to the exploratory drilling data, they are installed in the upper variegated thickness
and are represented by a bituminous deposit confined to sandy interlayers in the clay stratum. In
the Mortuk dome, wells of prospecting and exploration drilling in many wells encountered an Aptian
reservoir, represented mainly by bituminous sands in the bottom respectively. In Mortuk the Aptian
and Barremian tar sands make up a single, inseparable bituminous deposit.

Oil occurrences in Albian sediments are opened in sections of a number of oil reservoirs in the
Mortuk structure. The surface exits of oil are marked on the structure of Mortuk in the Kursai
ravine. QOil occurrences in the Albian sediments form closely superficial reservoir vaulted deposits
of natural bitumen. At the Mortuk BSP dome, connected with the Upper Albian sands, the main
deposit was made [9].

Methods of research

The physical and chemical properties of oil and formation water from the Kokzhid deposit were
investigated.

Laboratory measurements were conducted using the following methods:

-ST RK ISO 36-75. Laboratory methods for density determination using the hydrometer;

— GOST 33-2000. Oil products.Transparent and opaque liquids. Determination of kinematic
viscosity and calculation of dynamic viscosity;

- GOST 6370-83. Oil, petroleum products and its additives. Method for the determination of
mechanical impurities;

-GOST 19006-76. Determination of the filterability coefficient;

-GOST 21534-76. Oil. Method of determination of the mass concentration of chloride salts

- GOST 2070-82 Light petroleum products. Methods for determining iodine numbers and the
content of unsaturated hydrocarbons;

- GOST 33304-2015 Residual fuels. Distillation. Methods for determination of the bromine
number of the fraction (with boiling point 360C).

- GOST 12329-77 Petroleum products and hydrocarbon solvents. Method for the determination
of aniline point and aromatic hydrocarbons

-GOST 6370-83 Determination of the content of mechanical impurities.

Research results

The physicochemical properties of oil and formation water from the Kokzhide deposit are inves-
tigated.

Data on the physical and chemical indicators of oil from the Kokzhide field are presented in table
1.

According to the research and analysis of the obtained results on the density value measured under
normal conditions, it can be concluded that the Kokzhide oil has a high density, is highly viscous,
highly paraffinic, which indicates the content of an increased amount of tar-asphaltene components
and a relatively low content of methane hydrocarbons. This suggests that the fractional content of
gasoline and kerosene fractions is quite low, and the content of heavy oil fractions prevails.
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Properties Method of analysis Results
Oil density p,g/cm®20°C [ ST RK ISO 36-75. | 0,883g/cm?
top sample Laboratory methods for
density  determination
using the hydrometer;
0, g/cm?, 0,884 g/cm?
20°C bottom
sample
p,g/cm?3 30°C 0,882 g/cm?
top sample
0, g/cm3, 0,882 g/cm?
30°C bottom
sample
Kinematic  vis- | mm?/s T= | GOST 33-2000.  De- | 28,23 mm?/s
cosity 300 C termination of kinematic
viscosity and calculation
of dynamic viscosity
Filterability Coefficient GOST 19006-76. De- | 0,84
termination of the filter-
ability coefficient;
Mass concentra- | g/1 GOST 21534-76. Oil. | 0,016
tion of chloride Method of determina-
salts tion of the mass concen-
tration of chloride salts
Aromatic % GOST 12329-77 Method | 3,54
hydrocarbon for the determination of
content aniline point and con-
tent of aromatic hydro-
carbons
Unsaturated Iodine num- | Determination by iodine | 3,2
hydrocarbon ber number
content
Structure Monoclinal
Oil saturation Coefficient 0,7- 0,8
Open porosity % 17-32 in Mid-
dle Jurassic,
13-18 in lower
Triassic

TABLE 1 — Physical and chemical properties of the Kokzhide field.

Viscosity is a characteristic of fluidity that is the mobility of an oil or petroleum product. Also, it
is a characteristic of the possibility of pumping in fluids and is the main characteristic of paraffinic
oil, dark petroleum product, and oils. The kinematic viscosity of this oil at 20 ° C is 93.7 mm 2 /s.
Therefore, oil has a viscous fluidity and it is a negative factor affecting the capillary flow.

Samples of formation water were also examined. The results of the analysis of the reservoir water
from the Kokzhide 760 oil reservoir are presented in table 2.

The water content is significant, with dissolved chloride salts also enhances the resistance of
displacement and phase distribution of fluids. The results of the analysis determine the low miner-
alization, the presence of chlorides, phosphates and low hardness.

Conclusion

Through the literature review, the nature of current oil recovery and types of residual oil in the
development and implementation of new ways to increase oil recovery have been studied. In this
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Indicators Sample 1 Sample 2 Sample 3 Averagevalue
pH 7,053 7,035 7,003 7,03
Feculence -5,24 -5,23 -5,22 -5,23
Suspendedsubstlnces 0 1 0
COC 4,16 4,20 4,42 4,26
Chlorine 0,0 0,0 0,0 0,0
(comp), mg/1

Chlorine (to- | 0,06 0,06 0,06 0,06
tal),mg/1

Phosphates, 0,19 0,18 0,19 0,19
mg /1

Chromaticity | 5 5 5 )
NO3,mg/1 7,5 7,6 7,6 7,6
Hardness (to- | 6,99 7,1 6,96 6,96
tal)

Hardness 3,0 3,2 3,1 3,1
(temp)

Hardness 3,7 3,99 3,9 3,86
(const)

TABLE 2 — Results of analysis of formation water from the 760 oil reservoir of the Kokzhide field

regard, the geological characteristics, different reservoirs, and properties of Kokzhide oil fields have
been investigated, to further explore the possibility of using polymers for enhanced oil recovery.

Thus, the Kokzhide oil has a high density, is highly viscous, and highly paraffinic, which indicates
the content of an increased amount of tar-asphaltene components, has a rather low content of
methane hydrocarbons. Viscous flow characteristic of the oil of the studied field is a negative factor
affecting the capillary flow. Low mineralization, the presence of chlorides, phosphates, the low
hardness of formation water cause the expediency of conducting research on the use of polymers to
increase oil recovery.
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2K.E. I>xakynosa, 2K.K. 2KarkaunbaeBa, P.C. Beraauesa, /1.K. CanumoBa
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ITosmumepJsiepMeH MyHall Kaltapyabl >korapJiaty yurid Kek>kuje KkeHOpHbI MYHAMbIH 3epTTEy

Annarna: Bepinren makanaga arbIMZarbl MyHail KalTapy CHINATBIH 3€PTTEY »KoHE MYHaill KaiTapyabl >KOFapbLIaTYIbIH
2KaHa TOCIIZEpiH eHri3y MeH urepylle aca MaHbI3Ibl OOJIATHIH KAJIAbIK MYHail TypJiepiH 6iny kapactoipbuirad. OcbiraH opaif,
Keitbip MyHail K€H OpBIHIAPBIHBIH, I'€0JIOIUsIbIK, CHIATTAMACHI, TAOUFH Pe3epByapJ/IapbIHbIH €PEKINeIiKTepl, KOIIEKTOPIaAPIbIH,
OPKEJIKIJIIr KoHe MyHabIH KacueTTepi MeHrepiires. MyHaiapl KaiiTapyabl )KoFapJiaTy MaKCaThIHIA [TOJIUMEPJIEPIi naijaaany
MYMKIH/IKTepiH ofjaH api 3eprrey yinin Kek>Kuje KeH OpHBIHBIH MYHAWBIHBIH (DU3MKa-XUMHUSIIBIK, KOPCETKIIIITEP], COHBIMEH KATap
IJIACT CyJIAPBIHBIH, YJIriJIepi TajjaHraH.

Tyiin ce3mep: MyHail KaWTapyJbl »KOFapbLIaTy, KAJAbIK MyHail, M€OJOTHAJIBIK CHIATTaMa, TabUFU pe3epByapJIapbIHBIH
epeKIIeIiKTepi, MyHall 2KoHe KeP KbIPTHICTAPbI CYbIHbIH (QU3UKa-XUMUSIIBIK KOPCETKImTepi

2K.E. Ixakynosa, 2K.K. 2Karkaubaea, P.C.BeranueBa, /I.K. CasiumoBa
Eepasutickutl nayuonarvhowl yrusepcumem um./1.H. Iymunesa, Hyp-Cyaman, Kasaxcman

I/ICCJIG,E[OBaHI/[e He(bTPI MeCTOopOo2KaeHusd KOK)KI/[,E[Q AJIsI yBeJInNYIeHUdA He(bTeOT,Ha‘{PI InmoJmMepamMu

AnHoTauusi: B naHHOI craThe paccMaTpUBaeTCsl XapaKTep TeKylleid HedTeoTHaun U 3HAHUS OBUJIAX OCTATOYHON HedTH,
KOTOpbIE OCOOEHHO BaXKHa IPHU Pa3pabOTKe U BHEJIPEHUHU HOBBIX CIOCODOOB yBesjudeHus HedTeoTHaun. B cBA3U ¢ 9TUM, U3ydeHa
reoJIOruvecKasl XapaKTePUCTUKA, OCOOEHHOCTEH NMPHUPOIHBIX PE3EPBYapOB, HEOTHOPOIHOCTH KOJIJIEKTOPOB M CBOHCTBa HedTel
HEKOTOPBIX MecTopoxKienuit. VccnenoBanbl (HDU3NKO-XUMHUYECKHE MOKA3aTeNu HEePTH, a TaKXKe MPOAHAIU3ZUPOBAHBI MPOOHI
IJIACTOBOM BOJBI MeCTOpOXKAeHusi KOoKXKuje, JUisl JajbHENIero UCCIeJOBaHUs BO3MOXKHOCTU HUCIIOJIb30BAHUS IOJIMMEDPOB JIJIs
yBeJnueHusT HePTEOTIaun.

KuaroueBble cioBa: yBejndeHue HedTeOTHadd, OCTATOYHAsT HePTb, TIeoJIOTHYecKasl XapaKTepPUCTHKa, OCOOEHHOCTH
NIPUPOHBIX PE3EPBYapoOB, GDU3MUIECKAE U XUMHUIECKUE IOKA3ATe I HeDTU U ILIACTOBOM BOIBI
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6. Komkazba MyKUST TeKcepiareH OOJybl KaykeT. TeXHUKAJBIK TajalTapra cail KeJMereH KoJrzkasbasap KaiTa
eoHgeyTe Kaiitapbutaabl. KosmkazbaHblH KaiTapbLIybl OHBIH, Ky pHAJIa 6achLIybIHA XKibeplryin 6iamipmerii.

7. Penakumsara TyckeH Makasia Kabblk (aHOHHMZL) Tekcepyre kibepinenl. Bapublk pelneHsusaap aBTopJapra
kibepiseni. ABrop (peleH3eHT MakKajaHbl Ty3eTyre YChIHBIC GepreH »kKafjafifia) yIl KyH apaJibIFbIHJ@ KaiiTa Kapall,
KOJT?Ka30aHbBIH TY3€TITeH HYCKACHIH PeJaKIusara KaiiTa Kibepyi kepek. PereH3eHT yKapaMChI3 Jel TaHBIFAH MaKaJIa
KaiiTapa KapacThIpbLIMaiiapl. MakaslaHbIH TY3€TLIT€H HYCKAChl MEH aBTOPIBIH PEIleH3eHTKE KayaObl PeTaKInsara
2Kibepimeni.
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8. Tesnemaxkpi. BacbuibiMra pykcaT eTiireH Makaja aBTOpJIAPBIHA TOJEM Kacay TypaJsibl eckepTiieni. Temaem
koseMi 2018 xkbutbr 4500 Tenre — EYY kpi3merkepJiepi yiria xkone 5500 TeHre 6acka yiAbIM KbI3MeTKepJIepiHe.

PexBusursr:

1)PT'II IIXB "Eppasniicknuii Hannonaunbsblii yausepcurer umenu JI.H. 'ymuinesa MOH PK

AO "Bauk IlearpKpemur"

BUK 6anka: KCJIBKZKX

NUK: KZ978562203105747338

Ké6e 16

Knu 859- 3a crarsio

2)PT'II IIXB "Espaswuiickuii HarproHasbHblil yHuBepcurer numenn JI.H. I'ymunesa MOH PK AO "Bank RBK"
Buk 6anka: KINCKZKA

NUK: KZ498210439858161073

Ko6e 16

Kumu 859 - 3a cratbio

3)PI'II IIXB "Espaswuiicknit HanuonaabHblit yausepcurer umenn JIL.H. I'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NUK: KZ599650000040502847

Ko6e 16

Knn 859 - 3a crarbio

4)PI'TI IIXB "Espaswuiicknit nanuonanpubiii yausepcurer umenn JI.H. T'ymmiaesa MOH PK AO "Hapoanwiii Bank
Kazaxcran"

BUK Banka: HSBKKZKX

NNK: KZ946010111000382181

Ko6e 16

Kum 859.

"3a mybumkanuio B Becruuke EHY ®NO asropa"

Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National
University. Chemistry. Geography. Ecology Series"

1. Purpose of the journal. Publication of carefully selected original scientific works in the fields of chemistry,
geography, ecology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version)
in one copy, signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan,
Nur-Sultan, Satpayev St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail
vest _chem@enu.kz in Word, PDF and Tex format. At the same time, the correspondence between Tex-version, Word-
version, PDF-version and the hard copy must be strictly maintained. And you also need to provide the cover letter
of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right
of the Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and
the re-publication of it in any foreign language. Submitting the text of the work for publication in the
journal, the author guarantees the correctness of all information about himself, the lack of plagiarism
and other forms of improper borrowing in the article, the proper formulation of all borrowings of text,
tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

GRNTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put
the same icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

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.
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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):

PekBusurhr:

1(PT'II IIXB "Espasuiickuii Hanuonanbublii yauBepcurer nmenu JI.H. I'ymuiesa MOH PK

AO "Bank IenrpKpemur"

BUK 6anka: KCJBKZKX

NNK: KZ978562203105747338

Kb6e 16

K 859- 3a crarbio

2)PI'Il ITIXB "Espaswuiickuii HaruonaabHblil yausepcurer uMenn JLLH. I'ymunesa MOH PK AO "Bank RBK"
Buxk 6anka: KINCKZKA

NUNK: K7498210439858161073

Ko6e 16

Kmn 859 - 3a crarsio

3)PI'II IIXB "Espaswuiickuii Harmonanbubiit yausepcurer umenn JLLH. T'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NHNK: KZ599650000040502847

Ko6e 16

Kuu 859 - 3a crarbio

4)PT'TI I1IXB "Espasuiickuit marmonanbueiii yausepceuter nmenn JI.H. Tymmiesa MOH PK AO "Haponmsrit Bank
Kaszaxcran"

BUK Banka: HSBKKZKX

NUK: K7946010111000382181

Ko6e 16

Kumr 859.

"3a mybaukanuio B Becrauke EHY ®UNO asropa"
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IlonokeHne 0 pykomucsix, IpeJCcTaBiisieMbIX B »KypHasl «BecrHuk EBpasuiickoro HanmoHaJIbHOro
yauBepcurtera umenu JI.H.'ymuneBa. Cepusi: Xumusi. I'eorpadusi. Dkosorusi»

1. IHeas xxypuasa. [lybaukanust TmaTeJ bHO 0TOOpAHHBIX OPUTHHAJIBHBIX HAYYHBIX PAbOT I B 0OJIACTH XUMUH,
reorpadun, SKOJIOTUH.

2. Asropy, )KeJamolieMy OnyOIMKOBATh CTATHIO B XKypHaJIe HEOOXOIMMO MPEJICTABUTH PYKOIUCh B TBEPJIOH KOIUU
(paceuaraHHOM BapuaHTe) B OJHOM 3K3€MIUIspe, NOIMCaHHOM aropoM B Otmesr HaydHbIX n3jganuit (1o aapecy:
010008, Kazaxcran, r.Hyp-Cysran, yn. Carnaesa, 2, Espasuiickuit Harmonaabubiit yausepcurer uM. JI.H.I'ymuesa,
VuebHo-aMUHICTPATUBHBL Kopiyc, kab. 408) u mo e-mail wvest chem@enu.kz B dopmare Tex, PDF u Word. Ilpu
9TOM JIOJI2KHO OBITH CTPOTO BBIJIEPKAHO coorBeTcTBHE MeXAy Tex-daitiom, Word-daitiom, PDF-daitsiom n TBepoit
konmeit. Takzke aBTopy(aM) HEOOXOAUMO MPEIOCTABATH COMPOBOIUTENLHOE TIHCHMO.

As3pik nyoaukammii: Kazaxckuit, pycckuii, aHTJIMACKAA.

3. OrnpasJjieHue cTareii B peJaKI[UIO O3HAYAET corjlacue aBTOPOB Ha npasBo M3narens, EBpa3uiickoro
HanuoHaJibHOro yHuBepcurera umenu JI.H. I'ymuneBa, m3apganusi crareii B >KypHajie U Nepen3JaHUsI
ux Ha JboM wnHOcTpaHHOM s3bike. IIpencraBisisi TekcT paborbl MJisi MyGauKanuu B 2KypHAaJe,
aBTOp rapaHTUpyeT NPaBUJIBHOCTH BCEX CBeAeHMiII O cebe, OTCYTCTBHe ILIaruara u Opyrux d¢opm
HEIIPaBOMEPHOr'0o 3aMMCTBOBAHUs B PYKOIIUCH, Ha jiexkailee opopMJIeHIE BCEX 3aNMCTBOBAHUI TEKCTA,
TabJiuig, cxeM, UJLIIOCTPALMIL.

4. O6beM CTaThbU HE JOJKEH TPEeBbImaTh 18 crpanur, (or 6 cTpanun).

5. CxeMa MOCTPOEHUsI CTaTbU

I'PHTM http://grnti.ru/

Mruyuaave v Pamuauro asmopa(os)

IToaroe naumernosanue opzanusayuu, 20pod, cmpara (ecam aBTOPBl PAGOTAIOT B PA3HBIX OPraHU3AIMAX,
HEOOXOIMMO IOCTABUTDL OJMHAKOBBII 3HAYOK OKOJIO (DAMHUJINK aBTOPA M COOTBETCTBYIONIEH OPraHM3aIiy)

E-mail asropa(os)

Hassanue cmamvu

Annomayus (100-200 csioB; He [OJIKHA COJEpKATb (DOPMYJBI, [OBTODSATH IO COAEPIKAHUIO HA3BAHUE
CTATbU; HE JOJ/KHA COAEPXKaTh OMOIHOrpadudecKue CCLUIKH; [OJDKHA OTpakaTb KPATKOE COIEpXKAaHHUe CTATbhU,
COXpaHsisl CTPYKTypy CTaTbu — BBeJeHHe,/ TOCTAHOBKA 3ajadu,/ 1eau,/ WUCTOPUsl, METOAbl HUCCJIEOBAHUS,
Pe3ysbTaThl/06CY 2K I€HHs], 3aKJII0YEHIE / BLIBOIDI).

Kaoueswvie caosa (6-8 cios/crnoBocouerannii.  Kimouesble cj10Ba JOKHBI OTParzkaTh OCHOBHOE COJEPIKAHUE
CTaTbU, WCIOJIL30BAaTh TEPMHUHBI U3 TEKCTA CTATbU, & TAKXKE TEPMUHbBI, OINPEIE/IAONUe IIPEJIMETHYI0 00JIacTh U
BKJIIOYAIOIIME JIDYyTHe BaKHbIE [TOHSTHS, I03BOJIAIONE OOJIErYUTh U PACIIUPUTH BO3MOXKHOCTH HAXOXK/IEHUSI CTaTbU
cpescTBaMu HHMOPMAIIMOHHO-TIONCKOBOH CHCTEMBI ).

OcHosHoli mekcm cmambu JO/KEH COAEpXKaThb BBEJEHHE, TOCTAHOBKY 3aJa4u,/ 1ear, UCTOPUIO, METOIbI
HCCJIEIOBAHYS, PE3yJIbTaThl/00Cy K IeHNe, 3aKIIIOYeHIe /BHIBOIbL.

Tabauust, pucyrKu HEOOXOAUMO PACIOJIATATh IOCIe yIOMUHAHUA. KarkIoit mimocTpanueil JO/KHA CJIeI0BATH
HAJIKUCh. PUCYHKU JIO/2KHBI OBITH Y€TKUMU, YUCTHIMU, HECKAHUPOBAHHBIMU.

B craThe HyMepyroTcs UL T€ POPMYABL, HA KOTOPBIE TI0 TEKCTY €CTh CCHLIKI.

Bce abbpesuamyps. u cokpaweHus, 3a WCKIIOYEHWEM 3aBEJIOMO ODOIIEM3BECTHBIX, JIOJIKHBI OBIThH
paciudpoBaHbl IPU IIEPBOM YIOTPEOJIEHUU B TEKCTE.

Caezennst o purarcosoti noddepatcke pabOThl yKA3BIBAIOTCS HA [IEPBOI CTPAHUIIE B BUJE CHOCKHU.

Cnucox aumepamypue

B rekcre ccbuiku 0603HAYAIOTCS B KBaJIPATHBIX CKOOKax. CChUIKM JIO/KHBI OBITH IIPOHYMEPOBAHBI CTPOTO IO
HODSIIKY YIOMUHAHUsS B TeKcTe. llepBasi CChUIKA B TeKCTe Ha JIMTepaTypy AOJIKHA MMeTb Homep (1], Bropas - [2] n
1.71. CcbLTKa HAa KHUTY B OCHOBHOM TEKCTE CTATBU JOJI2KHA COMMPOBOXKIATHCS yKA3AHWEM WCIOJb30BAHHBIX CTPAHUIL
(manpumep, [1, 45 crp.]). Ccbuikn Ha HeoyGJUKOBAHHBIE PAGOTHI HE JIOMYCKAIOTCs. HeKeaaTeJbHbl CCHUIKA Ha
HepeleH3upyeMble U3JaHMs (IPUMEPDI OIMCAHNS CIUCKA JINTEPATYPbI, OMICAHUS CIUCKA JIATEPATYPHI Ha AHIJIHACKOM
SI3BIKE CM. HIDKE B 00pasne obOPMIICHUST CTATHH).

B xonue crarbu, mocjie CIMCKa JIATEPATYPbl, HEOOXOAUMO yKa3aTh bubauozpagpuueckue 0aHHbLE HA PYCCKOM
U aHIVIMHACKOM si3blKax (ecsm craThs opOpMIIeHa HA Ka3aXCKOM sI3bIKe), HAa Ka3aXCKOM M aHIVIMHCKOM si3bIKax (ecsn
craThba 0pOpMIIEHA Ha PYCCKOM fA3BIKE) W HA PYCCKOM M Ka3aXCKOM fA3BIKaX (ecsau cTaThba opOopMIICHa HA AHTIHHCKOM
SI3BIKE).

Ceederuss 06 aemopax: damnins, UMs, OTYECTBO, HaydHAs CTEIeEH, JOJKHOCTb, MECTO PabOTbI, IOJIHBII
cTyKeOHBIN anpec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM U AHTJIMHCKOM SI3BIKAX.

6. Pykonucy momkHa OBITH THIATEJIBHO BBIBEPEHA. Pykomucu, He cooTBeTCcTBYyIOIE TEXHUIECKUM
TpeboBaHusIM, Oy/lyT BO3BpalleHbl Ha JopaboTky. BosBpainenne Ha J0pabOTKy HE O3HAYAET, YTO PYKOIHCH IIPUHSITA
K OIlyOJIMKOBAHUIO.

7. Pabora c 37eKTpoHHONH KoppeKTtypo#. Crarbu, nocrynusiune B OTaen HayIHBIX u3maHuil (pegaxuus),
OTHPABJIAIOTCS HAa AHOHHMHOE DpeleH3WpOoBaHMe. DBce perneHsny 1o crarbe OTIPABJISIOTCS aBTOpy. ABTOpam B
TedeHWe TpeX JHel HeOOXOMMMO OTIPABUTHL KOPPEKTypy crarhu. (CTaThH, MOJIYUHUBIINE OTPHUIATEIBHYIO PEIEH3UIO
K IIOBTOPDHOMY PACCMOTDPEHUIO He NPUHUMAIOTCs. VIcInpaBiieHHbIE BApUAHTBI CTATEH M OTBET ABTOPA PELEH3EHTY
npucelIatoTcs B penaknuio. CTaTby, NMeIonye MOJI0KUTEIbHbIE PEIEH3UN, [IPECTABIISIOTCS PEIKOJIJIEINH YKy PHAJIA
JJIst OOCYKI€HUsT M YTBEPKICHUST JJIsT Ty OTNKAIIHI.
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ITepuomuunocTs >kypHasa: 4 pasa B rof,.

8.0mara. ABropaM, IOJIyYHBIINM IOJIOXKATEJbHOE 3aKJIOYEHNe K OIyOJIMKOBAHMIO HEOOXOIMMO IIPOU3BECTU
omIaTy Mo CaeAyIommMM pekBusuTaMm (mis corpyanukoB EHY — 4500 tenre, mysi croponHmx oprammsarmii — 5500
TeHre):

PexBuzurer:

1) PT'II IIXB "Espaswuiickuit narmonanbubiii yausepcurer uvenn JI.H. T'ymunesa MOH PK

AO "Bank lenrpKpemur"

BUK Banka: KCJBKZKX

NUK: KZ978562203105747338 (KZT)

Kum 861

Ko6e 16

"3a mybsaukaruio B Bectuuke EHY ®UO asropa"

2) PT'II 1IXB "Espasuiickuii Harmonanbuelii yausepceurer umenu JIL.H. Tymuinesa MOH PK

AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nybaukaruio B Bectuuke EHY ©UO asropa

3) PI'II IIXB "Espasuiickuii Harmoranbabiii yausepenter umenn JI.H. Tymmmesa MOH PK

AO "Forte"

BUK Banka: IRTYKZKA

NUK: KZ599650000040502847 (KZT)

"3a nybsukanuio B Becruuke EHY ®UO asropa

MakaJjiaHbI paciMaey YJrici
MPHTMN 27.25.19
A K. XKy6ansmmesa ', H. Temupranues?, A.B. Yrecos 3

2 Unemumym meopemuseckoti MamemMamury U Hayunolr evvucienuti Bepasutickozo
HAYUOHAALHO20 YHusepcumema umenyu JI. H. lymuresa, Acmana, Kazaxcman
3 Axmrobuncruti peeuonasvnoi 2ocydapemeennnid yrusepcumem umenu K. XKybanosa,
L Axmote, Kasaxcman
(Email: ' avaulezh@mail.ru, % ntmath10@mail.ru, 3 adilzhan_ 71@mail.Tu)

Yucaeunoe auddepenmnuposanne pyHKIu B KOHTeKcTe KoMIbioTepHOro
(BBIYMCIIUTEIBHOIO) IIOMEPEYHUKA

Auvotrarmss B pamkax KOMIBIOTEDHOrO  (BBIYUCJIUTEIBHOIO) IOINEPEYHUKA  IIOJHOCTHIO
perteHa 3ajada MPUOINKEHHOTO JguddepeHnupoBanns QYHKINH, TPUHAIIEKAIIX KJIaccaM
CobosieBa 110 HETOYHOH UHGMOPMAIMH, MOJYIEHHOW OT ITPOU3BOJBHOIO KOHEYHOI'O MHOYXKECTBA
TpuroHomerpudeckux Kosbdunuenrop Pypoe-Jlebera muddepenmupyemoit dyskmuun...  [100-200
CJI0B]

KunroueBbie cioBa npubimkeHHoe audQepeHupoBaHie, BOCCTAHOBJIEHHE II0 HETOYHOI
urbOpMAIUH, TIpeJjieJibHasi HOIPEITHOCTb, KOMIBIOTEPHBIN (BBIUUCIUTENbHBIN) HOnepedHuK. [6-8
CJIOB/ CJIOBOCOYETAHMI|

Bseaeune

Tekct BBEJIEHUSI. ..
Asropam He ciiejiyer UCIOIB30BaTHL HecTaHgapTHbie nakerbl LaTeX (ucnosb3yiite ux Juiib B
cilydae KpaitHeil HeoGXOMMOCTH )

2. 3aroji0BOK CeKIUu
Okpy:xeHus.
Teopema 1. ...

Jlemma 1. ...
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I.Galai., Elena, A.Emin

IIpennoxkenne 1. ...

Omnpegenenne 1. ...

CaencrsBue 1. ...

3ameuanmue 1. ...

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

Jloka3zaTesbcTBoO. TekcT JoKa3aTe/lbCTBA.

2. ®opmyibl, TAGJIHUIIBI, PUCYHKH

. — SR — : L (7(N)
n(eniDn)y Son(eviTiFiDy)y = ol by CHERIN (1)
e O (en; (1M, on))y = Sn(en; T; F; (1Y) on ) )y =
= sup HTf(~)—<pN (lg\}) (f)+7](\})55\})7...,l§VN) (f)—f—'y](VN)ES\],V)p)H .
fEF Y

|'y§\'fr) |§1(T:1,...,N)

Tabsmibl, pUCYHKH HEOOXOUMO pacioyiararh nocje yrnomuHanus. C KaxKJI0#f WILTIOCTpanueil J0KHa
cJIeJOBaTh HAJIINAC.

Tasnuna 2 — Hazsanue tabinibt

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

Pucyhok 2 — HazBanue pucynka

3. Ccbutku u 6ubaunorpadus

st cchloK Ha yTBeprKjeHusi, (DOPMYJIBI U T. II. MOYKHO HCIIOJIb30BaTh MeTKH. Hampumep, Teopema 2,
Dopmyma (1)

st pyroBogcrsa 1o M TEX u B KadecTBe mpuMepa opopMIIeHHsT CCBLIOK, CM., HanpuMep, JIpBoBckuii C.M.
Habop u Bepcrka B makere ITEX. Mocksa: Kocmocuadopm, 1994.

Crmcok mreparypbl 0OPMIISETCS CIIEIYOIIM 00Pa30M.

Crucok aureparyphbl

1 Jlokyuuesckuit O.M., I'aspukos M.B. Hauasna yucinennoro anamuza. —M.: TOO "dAuyc", 1995. —581 c. - kHura
Temuprammes H. KoMubioTepHbIil (BBIMUCIMTEIBHBIN) MONEPEYHUK KAK CHHTE3 M3BECTHOIO M HOBOTO B IUCJICHHOM
anaymmse // Becrauk EBpasuiickoro nanmonasnbaoro yuusepcurera umenn JI.H. Tymuinesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (npu HaIMINK) - CTATHS

3 Kybausimesa A.2K., Abukenosa I11. O nopmax npousBogubix MYHKIUN ¢ HyJIeBBIMA 3HAYECHUIMHU 3aJaHHOTO HAOOPa
JIMHEHHBIX (PYHKIMOHAJIOB U UX HNPUMEHEHHs K IIONEPEYHUKOBBIM 3aaadaM // OyHKIMOHAJBHBIE IPOCTPAHCTBA
n Teopus npubskenus oyskimit: Tesucsl gokiaanoB MexaynaposHoit Kondepenuu, nocssinennoi 110-geruio
co must poxkenust akajemuka C.M.Hukosnbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpyznbt
KOH(epeHImit

4 KypmykoB A.A. AHrmonpoTeKTOpHas ¥ IUIIOJIUIIIIeMAYecKas aKTUBHOCTE JieykomusuHa. —Asmarsr: Bacray, 2007.
—C. 3-5 - ra3eTHbIE CTATHU
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5 Keipos B.A., Muxaitimuenko I'\I. Ananutudeckuii MeTO/| BIOKEHMsI CUMILUIEKTHIECKOH reomerpun // Cubupckue
9JIEKTPOHHBIE Maremarudeckue uspectust —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (mara obpamenms: 08.01.2017). - 9JIeKTPOHHBIN Ky PHAJ

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

L JI.H.Nymunes amuvimdazol Eypasus yammork yHueepcumeming, meopuaiblk MamemamuKa JCoHe 2olablMU eCEnMeyaeD
unemumymaot, Acmana, Kasaxeman
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Numerical differentiation of functions in the context of Computational (numerical) diameter
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