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PERSONIFIED APPROACH TO GENETIC SCREENING 
OF INFERTILITY COUPLES IN ART PROGRAMS 

(literature review) 
 
Abstract. Infertility isan inability of a person of childbearing age to reproduce the offspring and it represents a 

serious medical and social problem. In recent years, the assisted reproductive methods of technology (further - ART) 
are increasingly being used to treat infertility, but despite effective advances in the treatment of infertility by ART, 
the problem of a birth of healthy offspring remains relevant. 

Identification of genetic causes of infertility in couples significantly increases the effectiveness of ART: 
increases the frequency of implantation and the frequency of pregnancy, reduces the incidence of miscarriage and 
the risk of birth with offspring with chromosomal pathology and congenital malformations. 

Methods: The analysis of modern literature data confirming the importance of genetic research in the diagnosis 
and treatment of infertility is carried out. 

Results: In the presented literature review, the necessity of conducting medical genetic counseling services of 
couples with infertility with obligatory cytogenetic investigation of both spouses, the molecular genetic study of men 
with pathospermia and mandatory preimplantation diagnosis of embryos due to the high risk of transmission of 
chromosomal pathology to offspring was demonstrated. It significantly changes the modern tactics of infertility 
treatment within the framework of ART programs and increases their effectiveness. 

 
According to WHO, infertility affects up to 15% of all pairs of reproductive age in the world and 

does not tend to decrease [1]. In the Republic of Kazakhstan, there is no reliable statistics on the 
frequency of infertile marriage. According to various data, the frequency varies from 12 to 15.5% [2 - 4]. 

According to the Order of the Ministry of Healthcare of the Republic of Kazakhstan No. 627, dated 
October 30, 2009 "On the Approval of the Rules for Conducting Assistive Reproductive Technologies" 
are methods of infertility therapy in which some or all stages of conception and early development of 
embryos are carried out outside the body and include: extracorporal fertilization and embryo transfer 
(ECO and ET) and gametes into the uterine cavity, intracytoplasmic sperm injection (ICSI), surrogate 
motherhood, preimplantation genetic diagnosis and artificial insemination with the sperm of the husband 
(donor), donor of oocytes. 

The appointment of genetic research methods for couples with infertility is determined based on the 
etiological factor and the form of infertility and is not included in the list of compulsory volume of 
research. 

According to the world literature, the ratio of the etiologic factors of infertility in human is: the 
female factor is 30%, the male factor is 30%, the mixed factor is 30% and idiopathic infertility, when the 
etiology is unknown - 10% [4,5]. Cases of idiopathic infertility are associated with insufficiently studied 
genetic factors regulating spermatogenesis and reproduction in general, idiopathic infertility in men 
accounts for up to 30% of cases, and when molecular genetic and cytogenetic diagnostic methods are 
used, the frequency of revealing reproductive disorders of the genetic nature increases significantly [5-8]. 
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One of the most obvious current trends is the growth of the male factor of infertility in the Republic 
of Kazakhstan (49%), and in this connection, half of couples with infertility from the total number of 
resorts to ART clinics needs in ICSI (intraplasmic sperm injection) [3,6,7]. 

An important role in the genesis of reproductive disorders in men is played by various genetic factors 
- chromosomal abnormalities, as well as mutations of individual genesthat lead to deviations in the 
spermogram parameters: disturbances in the structure and quantity of spermatozoa that affect their 
mobility and fertility and are detected in 18.5 % of men suffering from severe forms of male infertility 
and require genetic diagnosis [5,7,9,10]. 

According to the results of a survey of spouses with reproductive problems, the frequency of 
chromosomal abnormalities varies from 5% to 18.4% [11-13]. Indications for a cytogenetic examination 
of this group of patients were abnormalities in the spermogram, a syndrome of premature ovarian failure, 
oogenesis abnormalities, unsuccessful IVF attempts, loss of pregnancy, the birth of a child with congenital 
malformations or chromosomal pathology [5,11,17,21]. The most frequent in karyotypes of patients with 
reproductive disorders are quantitative and structural anomalies of sex chromosomes and autosomes 
(translocations, inversions, marker chromosomes, deletions, duplications, mosaic variants of karyotypes 
with chromosomal abnormalities, pericentric inversion of the 9th chromosome), which do not manifest 
phenotypically, but may have a potential effect on sperm counts prior to oligoasthenospermia or 
azoospermia[12,13,17,20]. 

Particular attention should be paid to chromosomal polymorphism - structural chromosomal 
aberrations, which, according to the International nomenclature of chromosomes, are considered as 
paraphysiological variants of the normal karyotype and are the most frequent cytogenetic finding and 
occurs according to generalized data from 12.3% to 37.2% [12,13,17] . Chromosomal polymorphism 
includes: an increase or decrease in the heterochromatin regions of the Y-chromosome, an increase in 
satellites or satellite strands of acrocentric chromosomes.According to studies conducted in ART clinics 
in the Republic of Kazakhstan, chromosomal polymorphism was more common in men than in women 
(14.1% and 10%, respectively), an increase in heterochromatin sections of 1, 9, 16 autosomes and 
satellites/satellite strands of acrocentric chromosomes occurred in 10.2%, change in heterochromatin 
regions of the Y-chromosome in 4.7%, pericentric inversion of the 9th chromosome was 10.18% in 
women and 6.5% in men [35]. 

Many authors confirm the presence of adverse effects of chromosomal polymorphism on 
spermatogenesis, inefficiency of ART programs, miscarriage, congenital malformations and chromosomal 
pathology in offspring [13,17,18,19,35]. 

In addition to chromosomal abnormalities, the most common genetic causes of infertility in men are 
mutations of genes specifically involved in spermatogenesis. It is possible to distinguish the most 
significant: deletions microdeletions of the long arm of the Y chromosome, absorbing AZF locus [5, 7, 
10, 14] and mutations in the CFTR gene encoding the special transmembrane regulatory cystic fibrosis 
protein [5,11]. 

The microdeletion of the Y chromosome is the deletion (prolapse) of certain segments of the Y 
chromosome - the AZF locus (azoospermia factor). The AZF locus is located in the long arm of the Y 
chromosome (Yq11). Genes located in this locus play an important role in the process of spermatogenesis. 

The deletions of the AZF locus of the Y chromosome represent the second most common genetic 
cause of disorders in spermatogenesis in men with infertility after chromosomal pathology and are 
associated with varying degrees of spermatogenesis disturbance from a moderate decrease in its activity 
(hypospermatogenesis) or a spermatogenesis block to a virtually complete absence of gametes in seminal 
tubules, the so-called Sertoli-Cellular Syndrome (SCS). The occurrence of deletions of the AZF-locus of 
the Y chromosome, according to different literature sources, is from 7 to 55% of men with 
pathozoospermia [9,14,15,16,20], in the RK - 11.2% [8]. 

There are three main AZF loci: AZFa, AZFb and AZFc. Deletions of AZFa genes cause: Sertoli-only 
cell syndrome, which is characterized by a complete absence of male germ cells, azoospermia, 
spermatogenic activity is less observed The share of microdeletions of the AZFa subregion accounts for 
only 5% of all Y-chromosome microdeletions, AZFb sub-region accounts for up to 16% of all 
microdeletions, the microdeletions of the AZFc subregion lead to 12% of non-obstructive azoospermia 
and 6% of severe oligozoospermia. According to many authors, approximately 65-70% of cases of Y-
chromosome microdeletions occur in this area [8,15,16]. 

Studies by different authors show that men, carriers of the deletions of the AZF-locus of the Y 
chromosome, can receive their offspring in the ART program using high-tech methods of sperm selection 
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for fertilization of oocytes (ICSI/PICSI) with a comparable fertility rate and the onset of pregnancy 
similar to men, non-carriers of the deletions [7,9,11,15,16]. The determination of the dependence of the 
extent of spermatogenesis impairment on the size and location of deletions/microdeletions may have some 
prognostic value in terms of the possibility of obtaining spermatozoa suitable for carrying out ART 
programs. Thus, the presence of deletions that capture the AZFa and/or AZFb subregions, indicates that it 
is impossible to obtain mature germ cells, and in patients with AZFc deletions (with testicular biopsy, 
TESA/TESE or other methods), in about 50-70% of cases mature sperm can be obtained [11,15,16,20]. 

However, it should be noted that they have a risk of transmitting a given Y chromosome deletion to 
their sons (in 100% of cases), and an increased risk of chromosomal pathology in embryos that are viable 
and can have a high potential for implantation and further development, which can lead to birth children 
with genetic pathology (59.7%) [15,16,34]. 

Another equally important genetic cause of male infertility is the carriage of mutations in the CFTR 
gene - Cystic Fibrosis Transmembrane conductance Regulator. The CFTR gene is located on the long arm 
of the 7th chromosome.). This protein participates in the transport of chloride ions through the cell 
membrane and regulates the viscosity of secretion allocated by excretory glands and secretory epithelium 
cells of the respiratory system, digestion (pancreas, liver, biliary tracts, digestive tract), perspiratory 
glands and urogenital tract (epididymis head and deferent duct). 

According to sumarized data, there is a positive correlation between the carriage of mutations in the 
CFTR gene and the congenital bilateral absence of the deferent duct (CBADD), more rarely, the unilateral 
(CUADD) - form of male infertility, which is a frequent cause of obstructive azoospermia. More than 
95% of men with CBADD are carriers of mutations in the CFTR gene and up to 50% of men with 
idiopathic obstruction of the deferent ducts[20-22]. 

The spectrum of mutations in the CFTR gene in men with infertility is significantly different from 
patients with cystic fibrosis - they are not characterized by the presence of two mutations (homozygosity), 
they have mutations in the heterozygous state when one allele is represented by a mutant one. These male 
carriers have such changes in spermogram as oligoasthenoteratozoospermia, isolated oligozoospermia, 
azoospermia of unknown origin, reduced volume of seminal plasma, absence or low concentration of 
fructose, pathological viscosity of ejaculate [20-22]. Molecular genetic research - the search for mutations 
in the CFTR gene is one of the most important genetic tests in cases of male infertility with obstructive 
azoospermia. 

Currently, six allelic variants of IVS8-T polymorphism have been described: frequently occurring 5T, 
7T and 9T, a much less common 6T allele and extremely rare 2T and 3T alleles [22]. Recent studies show 
a higher incidence of 5T alleles in men with infertility in different populations - 21% [20-24]. Carrier 
frequency for individual mutations of the CFTR gene in men with infertility is 12% [5]. 

For men with CBADD/CUADD, the 5T allele is highly specific, which is found in 40-50% of 
patients, and with no clinical manifestations of cystic fibrosis [22]. However, in male carriers of mutations 
in the CFTR gene, there is a risk of having a child with cystic fibrosis, so when a mutation is detected, it is 
necessary to carry out a molecular genetic study of the partner. 

Thus, before the introduction of couples in ART programs, it is necessary to conduct medical genetic 
counseling with the mandatory appointment of a cytogenetic and molecular genetic examination for men 
with pathospermia, and when detecting chromosomal pathology, AZF microdeletion in the Y 
chromosome and mutations in the CFTR gene, by mandatory informing them of risk of inheritance of 
genetic pathology by their offspring. Modern possibilities of high-tech methods of sperm selection for 
oocyte fertilization (ICSI/PICSI) and preimplantation genetic diagnosis allow for today to recommend 
effective ART programs in this category of patients, which allow to avoid empirical and often expensive 
forms of infertility treatment in men, but also to prevent the transfer of genetic pathology to offspring 
[32]. 

One of the relatively new molecular-cytogenetic methods of preimplantation diagnosis is comparative 
genomic hybridization on microchips (aCGH) in the detection of embryos with chromosomal pathology 
and is widely used in many ART clinics. A large number of studies have confirmed the high accuracy, 
sensitivity and reproductibility of this method. aCGH allows to analyze each of the 24 chromosomes and 
determine the increase or decrease in the abundance of chromosomal loci on a genome-wide scale [24-
27], i.e. allows to analyze the chromosome set of the embryo. Selection of embryos with a normal set of 
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chromosomes increases the likelihood of a successful pregnancy and the birth of a live and healthy child 
up to 65% [33]. 

Chromosomal abnormalities, such as aneuploidy, unbalanced translocations, deletions and 
microdeletions, duplications and microduplications, are easily detected using the aCGH method. The 
limitation of the method is that polyploidy and balanced translocations or inversions cannot be detected, 
but, in the opinion of many authors, this is only a small restriction that does not affect its successful 
application in the clinical practice of ART [28,29]. To successfully overcome the limitations of this 
method, an individual approach to infertility treatment by ART methods is necessary, and the results 
should be evaluated together with cytogenetic methods [29]. 

The main advantage of the method of preimplantation genetic screening is the detection of 
microdeletions and microduplications that lead to the degeneration of embryos or the generation of 
offspring with congenital malformations and mental retardation causing a disability [30,31]. 

Numerous literature data testify to the need for medical genetic counseling of infertile couples with 
mandatory cytogenetic research, molecular genetic studies of men with pathospermia, and preimplantation 
genetic screening of embryos due to a high risk of transmission of genetic disorders to offspring, which 
significantly changes the tactics of treating infertility in ART programs and increases their effectiveness 
and avoids empirical and often expensive forms of infertility treatment in men, as well as to prevent the 
transfer of genetic pathology to the offspring, which determines the need to improve the algorithms of 
medical and genetic examination of couples with genetic pathology of the reproductive function to 
optimize the tactics of infertility treatment within the ART programs in the Republic of Kazakhstan. 

 
REFERENCES 

 
[1] Bjulleten' Vsemirnoj organizacii zdravoohranenija,2010, 88, 12, 877-953. 
[2] Lokshin V.N. Klinicheskaja praktika v reproduktivnoj medicine, 2015, 15 – 37(in Russ.). 
[3] Ahmetova A. Kazahstanskij farmacevticheskij vestnik, 2016, 20, 3(in Russ.). 
[4] Daubasova I.Sh. Vestnik KazNMU,2013, 3 (2), 2 – 3 (in Russ.). 
[5] Goncharova N.N.¹, Martyshkina E.Ju.¹, Kaznacheeva T.V., Arslanjan K.N.¹, Adamjan L.V.¹, Kurilo L.F.², Sorokina 

T.M.², Chernyh V.B.² Akusherstvo, ginekologija, reprodukcija, 2012,6, 2, 35 – 40(in Russ.). 
[6] Petrishhev V.S. Materialy ХХVI Mezhdunarodnoj konferencii Rossijskoj associacii reprodukcii cheloveka, 2016, 44(in 

Russ.). 
[7] Shi Y.C., Cui Y.H., Wei L. et al. Zhonghua Nan Ke Xue, 2010, 16, 314 – 319. 
[8] Kairzhanova A.D.¹, Kamalova D.K.¹, Abisheva G.D.¹, Amirgazin A.O.¹, Shvedyuk V.B.¹, Popova O.A.², Kim G.M.², 

Shevtsov A.B.¹. Eurasian Journal of Applied Biotechnology, 2016, 4, 12 – 20(in Russ.). 
[9] Beljaeva N.A., Smol'nikova V.Ju., Dudarova A.H., Zobova A.V., Kulakova E.V., Kalinina E.A. Materialy ХХVI 

Mezhdunarodnoj konferencii Rossijskoj associacii reprodukcii cheloveka, 2016, 55 (in Russ.). 
[10] Tuleeva L.N., Aralbaeva A.N. Medicine, 2015, 7, 42 – 45(in Russ.). 
[11] Tavokina L.V. Pochki. – 2014, 08, 2, 9 – 13 (in Russ.). 
[12] Kim I.G.¹, Abimul'dina S.T.², Kim T.N.¹. Vestnik Karagandinskogo universiteta, 2016, 2, 82, 14 – 20 (in Russ.). 
[13] Guo T.¹, Qin Y., Gao X., Chen H., Li G., Ma J., Chen Z.J. International Journal of Andrology, 2012,35, 6, 802 – 809. 
[14] Chernyh V.B., Rudneva S.A., Sorokina T.M., Shilejko L.V., Kurilo L.F., Ryzhkova O.P., Chuhrova A.L., Poljakov 

A.V. Andrologija i genital'naja hirurgija, 2014, 2, 48 – 57 (in Russ.). 
[15] Liu X.Y.¹, Wang R.X.¹, Fu Y.², Luo L.L.¹, Guo W.¹, Liu R.Z.¹. Andrologia, 2017, 49, 1, 1 – 6. 
[16] Goncalves C.¹ ², Cunha M.³, Rocha E., Fernandes S., Silva J.³, Ferraz L., Oliveira C.³, Barros A.³, Sousa M.². Asian 

Journal of Andrology, 2017, 19, 3, 338-345. 
[17] Jaganathan Suganya¹, Smita B Kujur², Kamala Selvaraj³, Muthiah S. Suruli, Geetha Haripriya, Chandra R. Samuel. 

Journal of Clinical and Diagnostic Research, 2015, 9, 7, GC 05 – GC 10. 
[18] Tianxiang Ni, Jing Li, Hong Chen, Yuan Gao, Xuan Gao, Junhao Yan, Zi-Jiang Chen. Journal of Assisted Reproduction 

and Genetics, 2017, 34, 8, 1017–1025. 
[19] Morales R.¹, Lledó B.¹, Ortiz J.A.¹, Ten J.², Llácer J.², Bernabeu R.². Systems Biology in Reproductive Medicine, 2016, 

62, 5, 317 – 324. 
[20] Eisa Tahmasbpour, Dheepa Balasubramanian, Ashok Agarwal. Journal of Assisted Reproduction and Genetics, 2014, 

31, 9, 1115 – 1137. 
[21] Matthew S. Wosnitzer. Translational Andrology and Urology, 2014, 3, 1, 17–26. 
[22] Alaa J Hamada¹, Sandro C Esteves², Ashok Agarwal¹. Clinics (Sao Paulo), 2013, 68, 1, 39–60. 
[23] von Eckardstein S.¹, Cooper T.G, Rutscha K., Meschede D., Horst J., Nieschlag E. Fertility and Sterility, 2000, 73, 6, 

1226-1231. 
[24] Ata B., Kaplan B., Danzer H., Glassner M., Opsahl M., Tan S. and Munné S. Reproductive BioMedicine Online,2012, 

24, 6, 614-620. 
[25] Harper J., SenGupta S. Human Genetics, 2011, 31, 2, 175-186. 



ISSN 2224–5227                                                                                                                               № 1. 2018 
 

 
41 

[26] Harper J., Coonen E., De Rycke M., Fiorentino F., Geraedts J., Goossens V., Harton G., Moutou C., Pehlivan Budak T., 
Renwick P., SenGupta S., Traeger-Synodinos J. and Vesela K. Human Reproduction, 2010, 25, 4, 821-823. 

[27] Mastenbroek S., Twisk M., van der Veen F. and Repping S. Human Reproduction Update, 2013, 19, 2, 206-206. 
[28] Forman E., Hong K., Ferry K., Tao X., Taylor D., Levy B., Treff N., Scott R. Fertility and Sterility, 2013, 100, 1, 100-

107. 
[29] Lokshin V.N., Kondakova N.V., Karibaeva Sh.K. Reproduktivnaja medicina, 2016, 2-3, 27-28, 68 – 74 (in Russ.). 
[30] Scott R., Upham K., Forman E., Hong K., Scott K., Taylor D., Tao X. and Treff N. Fertility and Sterility, 2013, 100, 3, 

697-703. 
[31] Ji Hyeon Park¹, Jung Hoon Woo², Sung Han Shim³, Song-Ju Yang², Young Min Choi, Kap-Seok Yang, Dong Hyun 

Cha.BMCMedical Genetics, 2010, 11:102. 
[32] M.V. Krechmar. Jembrion kak pacient. Materialy ХХVI Mezhdunarodnoj konferencii Rossijskoj associacii reprodukcii 

cheloveka, 2016, 145 – 147(in Russ.). 
[33] N.V. Aleksandrova, A.N. Ekimov, T.A. Kodyleva, A.N. Abubakirov, D.Ju. Trofimov. Materialy ХХVI Mezhdunarodnoj 

konferencii Rossijskoj associacii reprodukcii cheloveka, 2016,182 (in Russ.). 
[34] Majid Motovali-Bashi, Zahra Rezaei, Fariba Dehghanian, Halimeh Rezaei. Iranian Journal of Reproductive Medicine, 

2015, 13, 9, 563–570. 
[35] Kim T.N. ¹, Popova O.A.². Materialy ХХVI Mezhdunarodnoj konferencii Rossijskoj associacii reprodukcii cheloveka, 

2016, 166 – 169 (in Russ.). 
 

UDC [618.177+616.697] – 078:[575+577.21] 
 

В.Н Локшин¹, И.Г. Хорошилова¹, Е.У. Куандыков² 
 

¹Международный клинический центр репродукции РERSONA, г. Алматы, 
Научный центр акушерства, гинекологии и перинатологии МЗ РК, 

2Казахский национальный медицинский университет им.С.Д.Асфендиярова. 
 

ПЕРСОНИФИЦИРОВАННЫЙ ПОДХОД  
ПРИ ГЕНЕТИЧЕСКОМ СКРИНИНГЕ СУПРУЖЕСКИХ ПАР В ПРОГРАММАХ ВРТ 
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Аннотация. Бесплодие – неспособность человека детородного возраста к воспроизводству потомства и 
представляет серьезную медико-социальную проблему. В последние годы для лечения бесплодия все чаще 
применяются вспомогательные репродуктивные методы технологии (далее - ВРТ). Однако, не смотря на 
современные достижения в лечении бесплодия методами ВРТ, проблема рождения здорового потомства 
остается не менее актуальной. Все шире при проведении ВРТ используются методы генетического скри-
нинга для выбора генетически здорового эмбриона. 

Диагностика генетических причин бесплодия у супружеских пар значительно повышает результатив-
ность ВРТ: увеличивает частоту имплантации и наступления беременности, снижает вероятность прерыва-
ния беременности и риск рождения потомства с хромосомной патологией и врожденными пороками 
развития. 

Методы исследования:Проведенанализ современных данных литературы, подтверждающие важное 
значение генетических исследований в диагностике и лечении бесплодия. 

Результаты: В представленном обзоре литературы, продемонстрирована необходимость проведения 
медико-генетического консультирования супружеских пар с бесплодием с обязательным цитогенетическим 
исследованием обоих супругов,молекулярно-генетическим исследованием мужчин с патоспермией и обяза-
тельным проведением преимплантационной диагностики полученных эмбрионов в связи с высоким риском 
передачи хромосомной патологии потомству, что значительно меняет современную тактику лечения 
бесплодия в рамках программ ВРТ и повышает их эффективность. 
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Сведения об авторах: 
Локшин Вячеслав Нотанович - д.м.н., профессор, член-корреспондент НАН РК, ректор Международной Академии 

репродуктологии, ген.директор МКЦР РERSONA. 
Хорошилова Ирина Григорьевна - врач генетик Научного центра акушерства, гинекологии и перинатологии МЗ РК, 

врач генетик Международного клинического центра репродукции РERSONA, г. Алматы. 
Куандыков Есенгелды Усербаевич - д.м.н. кафедры молекулярной биологии и генетики КазНМУ им. С.Д. Асфен-

диярова. 
  



ISSN 2224–5227                                                                                                                               № 1. 2018 
 

 
141 

МАЗМҰНЫ 
 

Химия 
(ағылшын тілінде) 

Lomolino G., Алибеков R.S., Уразбаева K.A., Zampieri А., Bottin R., Vegro M., Crapisi A. SOLANUM  TUBEROSUM  
протеин экстрактінің көбігін зерттеу: ақуыз, газ жəне полисахаридтер əрекеттесу………………........................................ 5 

Техникалық ғылымдар  
(ағылшын тілінде) 

Генбач А.А., Бондарцев Д.Ю.  Боқтың қозғалысындағы бірлігі маңызды құрылымының жеке кезінде....................... 14 
Метакса Г.П., Метакса А.С. Екібастұздық күн саңылаулары - болжау жəне шындық (ағылшын тілінде)................ 21 

Жер туралы ғылым 
(ағылшын тілінде) 

Исмаилова А.А. Қарашірінділі көмірден түрлі мақсатты препараттар алу жолдары.................................................... 26 

Физика 
(ағылшын тілінде) 

Саймбетов А.К., Нұрғалиев М.К., Құттыбай Н.Б., Налибаев Е.Д., Досымбетова Г.Б.,  Сванбаев Е.А., Түлкібайұлы Е.,  
Ғылымжанова М.М.Мобильді фотоэлектрлік станцияның зертханалық үлгісін дайындау жəне параметрлерін  
есептеу........................................................................................................................................................................................... 31 

Медицина 

(ағылшын тілінде) 

Локшин В.Н., Хорошилова И.Г., Куандыков Е.У. Ерлі-зайыпты жұптарды крт бағдарламаларында генетикалық  

скринингтеудегі дербестендірілген тəсілдеме (Əдебиеттік шолу)......................................................................................... 37 
 

Қоғамдық ғылымдар 
(ағылшын тілінде) 

Күшжан Н.В., Əлиев О.Ж. ЕАЭС экономиканың сандық трансформациясы.................................................................. 42 
Омарханова Ж.М., Мухамбетова З.С., Матаева Б.Т. Ет малшаруашылығы өндірісінің экономикалық тиімділігі... 48 
Шадинова Г.А., Джаппарова Р.Т., Яхияева Г.Ш. Қазақстандағы əйел құқықтарының əлеуметтік қыры (отбасы).... 53 
Сембиева Л.М., Бекбенбетова Б.Б., Бейсенова Л.З. ЕАЭК елдерінде монетарлық саясатты үйлестірудің қажеттілігі............... 60 
Жұмабекова Г.Ж., Аманова Г.Д. Ауылшаруашылығы ұйымдарының ішкі бақылау жүйесін ұйымдастыру.................. 66 
Ибраимова С., Сатымбекова К., Керімбек Ғ., Есболова А., Иманбаева З. Қазақстан республикасындағы шағын  

бизнесті дамыту стратегиясы дағдарыс кезеңінде....................................................................................................................... 70 
Кайырбаева А.Е., Белгібаев К.М.,  Бельгібаева Ж.Ж. Қазақстанда тұрғындармен  ет жəне ет өнімдердің тұтыну  

тенденциялары............................................................................................................................................................................... 80 
Мауина Ғ.А., Нурпейсова А.А., Дюсембаева Л.Қ., Кұрманова Д.С. Инновациялық өнімді  құру процесін  

оңтайландырудың математикалық моделін дайындау.............................................................................................................. 84 
Сабирова Р.К., Мугауина Р.У., Гайсинa А.Ж. Аймақтың инновациялық экономикасында дамуды жағдайды  

қалыптастыру............................................................................................................................................................................... 88 
Тастанова З.Т., Торланбаева К.У. Қазақстандағы исламға қатысты Ресейдің тарапынан жүргізілген отаршылық   

саясаты (Орынбор мемлекеттік мұрағатының материалдары бойынша)................................................................................ 91 
Уахитжанова А., Байдалинова А., Аймурзина Б., Дарибаева А. Агроөнеркəсіптік кешенді қаржылық қамтамасыз 

ету Қазақстан Республикасы азық-түлік қауіпсіздігінің кепілі ретінде................................................................................... 97 

Техникалық ғылымдар  
(орыс тілінде) 

Генбач А.А., Бондарцев Д.Ю. Боқтың қозғалысындағы бірлігі маңызды құрылымының жеке кезінде.............. 108 
Метакса Г.П., Метакса А.С. Екібастұздық күн саңылаулары - болжау жəне шындық (ағылшын тілінде)............. 115 

Қоғамдық ғылымдар 
(қазақ тілінде) 

Шадинова Г.А., Джаппарова Р.Т., Яхияева Г.Ш. Қазақстандағы əйел құқықтарының əлеуметтік қыры (отбасы)... 120 
Бакирбекова А.М., Нурбаева А.Т., Махатова Н.Л. Қазақстанның бəсекеге қабілеттілігі жəне инновациялық қызметті  

дaмытудағы шетелдік тəжірибені қолдану............................................................................................................................... 128 
  



Доклады Национальной академии наук Республики Казахстан  
  

   
142  

СОДЕРЖАНИЕ 
 

 

Химия 
(на английском языке) 

Lomolino G., Алибеков R.S., Уразбаева K.A., Zampieri А., Bottin R., Vegro M., Crapisi A. Исследование пены,   
полученной из экстракта протеина SOLANUM TUBEROSUM: взаимодействиебелка, газа и полисахаридов................... 5 

Технические науки 
(на английском языке) 

Генбач А.А., Бондарцев Д.Ю. Генерация пара на твердой поверхности в отдельной ячейке пористой структуры....... 14 
Метакса Г.П., Метакса А.С. Двойное солнечное затмение – прогноз и реальность.................................................... 21 

Науки о Земле 
(на английском языке) 

 Исмаилова А.А. Пути получения препаратов различного назначения из бурого угля............................................... 26 

Физика 
(на английском языке) 

Саймбетов А.К., Нургалиев М.К., Куттыбай Н.Б., Налибаев Е.Д., Досымбетова Г.Б.,  Сванбаев Е.А., Тулкибайулы Е.,  
Гылымжанова М.М. Разработка и расчет параметров лабораторного макета мобильной фотоэлектрической  
станции........................................................................................................................................................................................... 31 

Медицина 

(на английском языке) 

Локшин В.Н., Хорошилова И.Г., Куандыков Е.У. Персонифицированный подход при генетическом скрининге  
супружеских пар в программах ВРТ (Обзор литературы)......................................................................................................... 37 
 

Общественные науки 
(на английском языке) 

Кушжанов Н.В., Алиев У.Ж. Цифровая трансформация экономики в ЕАЭС................................................................ 42 
Омарханова Ж.М., Мухамбетова З.С., Матаева Б.Т. Экономическая эффективность производства продукции  

мясного скотоводства................................................................................................................................................................... 48 
Шадинова Г.А., Джаппарова Р.Т., Яхияева Г.Ш. Социальные аспекты прав женщин в Казахстане (семья).............. 53 
Сембиева Л.М., Бекбенбетова Б.Б., Бейсенова Л.З. Необходимость координации монетарной политики в странах  

ЕАЭС............................................................................................................................................................................................. 60 
 Жумабекова Г.Ж., Аманова Г.Д. Организация системы внутреннего контроля в сельскохозяйственных  

организациях............................................................................................................................................................................... 66 
Ибраимова С., Сатымбекова К., Керімбек Ғ., Есболова А., Иманбаева З. Стратегии развития малого бизнеса  

республики Казахстан в кризисный период................................................................................................................................ 70 
Кайырбаева А.Е., Белгибаев К.М.,  Бельгибаева Ж.Ж. Тенденции потребления мяса и мясопродуктов населением  

Казахстана..................................................................................................................................................................................... 80 
Мауина Г.А., Нурпеисова А.А., Дюсембаева Л.К., Курманова Д.С.Разработка математических моделей оптимизации  

процесса создания инновационной продукции......................................................................................................................... 84 
Сабирова Р.К., Мугауина Р.У., Гайсина А.Ж. Формирование полюсов развития в инновационной экономике  

региона........................................................................................................................................................................................... 88 
Тастанова З.Т., Торланбаева К.У. Колониальная политика России в отношении ислама в Казахстане (по материалам  

Оренбургского государственного архива)................................................................................................................................. 91 
Уахитжанова А., Байдалинова А., Аймурзина Б., Дарибаева А. Финансовое обеспечение агропромышленного  

комплекса как залог продовольственной безопасности Республики Казахстан..................................................................... 97 

Технические науки 
(на русском языке) 

Гебач А.А., Бондарцев Д.Ю. Генерация пара на твердой поверхности в отдельной ячейке пористой структуры...... 108 
Метакса Г.П., Метакса А.С. Двойное солнечное затмение – прогноз и реальность................................................... 115 

Общественные науки 
(на казахском языке) 

Шадинова Г.А., Джаппарова Р.Т., Яхияева Г.Ш. Социальные аспекты прав женщин в Казахстане (семья)....... 120 
Бакирбекова А.М., Нурбаева А.Т., Махатова Н.Л. Конкурентоспособность Казахстана и применение зарубежного  

опыта в развитии инновационной деятельности .................................................................................................................. 128 
  



ISSN 2224–5227                                                                                                                               № 1. 2018 
 

 
143 

CONTENTS 
 

Chemistry 
(in English) 

Lomolino G., Alibekov R.S., Urazbayeva K.A., Zampieri A., Bottin R., Vegro M., Crapisi A. Study of foams obtained from  
SOLANUM TUBEROSUM protein extract: protein, gas and polysaccharide interaction.................................................................. 5 

Technical sciences 
(in English) 

Genbach А.А., Bondartsev D.Yu. Generation of steam on solid surface in separate cell of porous structure ......................... 14 
Metaxa G.P. Metaxa A.S. Double solar eclipse - forecast and reality...................................................................................... 21 

Earth science 
(in English) 

Ismailova A.A. The ways of output from the humus coal of preparations for various purposes........................................... 26 

Physics 
(in English) 

Saymbetov A.K., Nurgaliyev M.K., Kuttybay N.B., Nalibayev Ye.D.,  Dosymbetova G.B., Svanbayev Ye.A., Tulkibaiuly Ye.,  
Gylymzhanova M.M. Development and calculation of parameters of the laboratory layout of the mobile photovoltaic  
station............................................................................................................................................................................................. 31 

Medicine 
(in English) 

Lokshin V.N., Khoroshilova I.G., Kuandykov E.U. Personified approach to genetic screening of infertility couples in ART  
programs (literature review)............................................................................................................................................................. 37 
 

Social Sciences 
(in English) 

Kushzhanov N.V., Aliyev U. Zh. Digitalization of economics in EAEU.................................................................................. 42 
OmarkhanovaZh.M.,Mukhambetova Z.S., Mataeva B.T. Economic efficiency of production of meat cattle breeding............. 48 
Shadinova G.A. P., Dzhapparova R.T., Yakhiyayeva G.Sh. Social termination of family municipal in kazakhstan (family)... 53 
Sembiyeva L.M., Bekbenbetova B.B., Beisenova L.Z. The need for monetary policycoordinationofthe memberstates of the  

eurasian economic union................................................................................................................................................................... 60 
Zhumabekova G.Zh., Amanova G.D. Organization of the internal control system in agricultural organizations...................... 66 
Ibraimova S., Satymbekova K., Kerimbek G., Yesbolova A., Imanbaeva Z. Strategies of small business development of the  

republic of Kazakhstan during the crisis period............................................................................................................................... 70 
Kaiyrbayeva A.E., Belgybaev K.M., Belgybaeva Zh.Zh. Tendencies of consumption of meat and meat products by the  

population of Kazakhstan...................................................................................................................................................................80 
Mauina G.A., Nurpeisova A.A., Dyussembaeva L.K., Kurmanova D.S. Development of mathematical models optimizing  

the process of creating innovation production................................................................................................................................... 84 
Sabirova R.K., Mugauina R.U., Gaisina A.Zh. Forming the poles of development in the innovative economy of the region  

(on the example of the atyrau region) ............................................................................................................................................... 88 
Tastanova Z., Torlanbayeva K. Colonial Russia's policy towards Islam in Kazakhstan  (based on the materials of the  

Orenburg State Archive)................................................................................................................................................................ 91 
Uakhitzhanova A., Baidalinova А., Aimurzina В., Daribayeva А. Financial support of the agro-industrial complex  

as a guarantee of food security of the Republic of Kazakhstan..................................................................................................... 97 

Technical sciences 
(in Russian) 

Genbach А.А., Bondartsev D.Yu. Generation of steam on solid surface in separate cell of porous structure......................... 108 
Metaxa G.P. Metaxa A.S. Double solar eclipse - forecast and reality.................................................................................... 115 

Social Sciences 
(in Kazakh) 

Shadinova G.A. P., Dzhapparova R.T., Yakhiyayeva G.Sh. Social termination of family municipal in kazakhstan  
(family).......................................................................................................................................................................................... 120 

Bakirbekova A.M., Nurbayeva A.T., Makhatova N.L. Competitiveness of Kazakhstan and application of foreign experience  
in development of innovative activities........................................................................................................................................ 128 
  



Доклады Национальной академии наук Республики Казахстан  
  

   
144  

Publication Ethics and Publication Malpractice 
in the journals of the National Academy of Sciences of the Republic of Kazakhstan 

 
For information on Ethics in publishing and Ethical guidelines for journal publication 

see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics. 
Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan                

implies that the work described has not been published previously (except in the form of an abstract                    
or as part of a published lecture or academic thesis or as an electronic preprint, see 
 http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere, that 
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where the 
work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in English 
or in any other language, including electronically without the written consent of the copyright-holder.  In 
particular, translations into English of papers already published in another language are not accepted. 

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data, 
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the 
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE), 
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct 
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked 
by the originality detection service Cross Check http://www.elsevier.com/editors/plagdetect. 

The authors are obliged to participate in peer review process and be ready to provide corrections, 
clarifications, retractions and apologies when needed. All authors of a paper should have significantly 
contributed to the research. 

The reviewers should provide objective judgments and should point out relevant published works 
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen 
in such a way that there is no conflict of interests with respect to the research, the authors and/or the 
research funders. 

The editors have complete responsibility and authority to reject or accept a paper, and they will only 
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote 
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a 
paper automatically implies the copyright transfer to the National Academy of sciences of the Republic of 
Kazakhstan. 

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan will monitor 
and safeguard publishing ethics. 

 
 

Правила оформления статьи для публикации в журнале смотреть на сайте: 
 

www:nauka-nanrk.kz 
 

ISSN 2518-1483 (Online),  ISSN 2224-5227 (Print) 
 

http://www.reports-science.kz/index.php/ru/ 
 

Редакторы М. С. Ахметова, Т.А. Апендиев, Аленов Д.С. 
Верстка на компьютере А.М. Кульгинбаевой 

 
Подписано в печать 13.02.2018. 

Формат 60х881/8. Бумага офсетная. Печать – ризограф. 
18,3 п.л. Тираж 500. Заказ 1. 

 
 

Национальная академия наук РК 
050010, Алматы, ул. Шевченко, 28, т. 272-13-18, 272-13-19 


