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Abstract: The introduction of artificial intelligence (Al) in reproductive medicine is one of the most important
modern trends in global healthcare. Al technologies allow to significantly improve the diagnostic system, the
method of stimulation, the development of new protols stimulation, as well as improve the quality of eggs and
embryos to achieve positive results. positive results. Despite the obvious advantages of using Al-based algorithms,
there are a number of limitations to the implementation of these programs in reproductive medicine. Among such
challenges, the issue of ethical constraints on Al and the responsibility for the decisions that the program is the
program is capable of making.To date, the primary goal of research in the Today, the main challenge for Al
research should be to improve the accuracy of the program product.

Conclusion: The review considers the main areas of Al application, various machine learning techniques, ethical
limitations and prospects for implementation of these programs in clinical practice, including assisted
reproductive technologies (ART).

Keywords: Artificial intelligence, ART, Reproductive Medicine.

study. This technique is most often used to
differentiate and classify various images [4].
Reinforcement learning is a special case of supervised
learning, but the model itself acts as a teacher, i.e. the
system learns by constantly analyzing its own errors. It
is worth noting that programs developed using Al do
not require defining all the dependencies between the
input parameters and the analyzed result [5]. However,
the data obtained using machine learning is not always
superior in quality and predictive ability to the
information obtained during the construction of
simpler mathematical models. For example, when
solving problems with clear and simple relationships
between input parameters, the use of Al-based
software may be less accurate [6]. Thus, algorithms
using Al are most in demand when solving complex
problems in which it is impossible to take into account
the full variety of different dependencies and the
potential influence of one factor on another. In the field
of healthcare, Al is becoming increasingly popular,
including in the field of assisted reproductive

Introduction: In 1956, American computer scientist
John McCarthy first proposed the term "artificial
intelligence" (Al), which consisted of the ability of
machines to learn. Al was most actively developed in
the mid-2000s, when the technological support of
computer programs made it possible to analyze a large
array of structured and unstructured data [1]. Today, Al
is based on machine learning, during which the
relationship between objects and responses s
established not by explicitly solving a problem, but by
identifying patterns based on solving many similar
problems [2]. Machine learning can be carried out using
several methods: supervised learning, unsupervised
learning, and reinforcement learning. The most
widespread method is supervised learning, which
involves training an algorithm based on a set of labeled
input data associated with known output parameters
[3]. Unsupervised learning does not assume the
presence of a specific outcome and analyzes the
relationships and patterns between the objects under
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technologies (ART) [7]. Currently, reproductive
medicine is experiencing a rapid narrowing of the gap
between science and clinical practice. The accelerated
development of scientific and technological progress
and the introduction of Al in the field of assisted
reproductive technologies (ART) pose a number of new
issues for specialists that need to be resolved as soon
as possible. In reproductive medicine, along with legal
regulation, ethical norms occupy an important place,
among which the degree of responsibility of the
program for the decision taken should be highlighted.
The use of Al-based algorithms, of course, has obvious
advantages, allows optimizing the work of a
reproductive specialist and embryologist, minimizing
the costs of providing medical care and increasing the
effectiveness of infertility treatment using ART;
however, there are a number of limitations that must
be taken into account when integrating these programs
into clinical practice.

Use of artificial intelligence in reproductive medicine

. Among the many different areas where Al-
based programs are actively used, modern healthcare
occupies a special place. Al makes it possible to classify
various images obtained using computed tomography,
magnetic resonance imaging, ultrasound, as well as
histological images, analyzes clinical and anamnestic
data of patients, optimizes treatment and diagnostic
protocols, determines the relationship between the
clinical picture of the disease, laboratory examination
indicators and effective therapy [8]. In reproductive
medicine, the introduction of programs using machine
learning has made it possible to increase the accuracy
of ejaculate quality diagnostics and optimize the choice
of the most promising sperm for fertilization, predict
the effectiveness of ART programs, select the highest
quality embryos for transfer into the uterine cavity,
determine the most effective ovarian stimulation
protocols based on the clinical and anamnestic data of
the couple and predict the course of pregnancy in the
early stages [6—11]. Machine learning in ART is most
often carried out using the following methods:

e Decision tree;

e Random forest;

e Support vector machine, SVM;
e Bayesian network, BN;

e Deep learning;

Each of the methods has its own class of problems, for
solving which its use has its advantages. For example,
to determine the embryo with the highest implantation
potential, it is preferable to use the “decision tree” or
“neural network” method compared to the Mann-
Whitney test. In 2017, Carrasco B. et al. developed a
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hierarchical model using “decision tree” algorithms,
which included data on the morphological quality and
morphokinetic parameters of 800 embryos. The results
of the study made it possible to determine the most
significant predictors of the implantation capacity of
the embryo [12]. It is worth noting that most often, the
maximum classification accuracy is achieved using
complex models, such as deep learning methods.
Considering that deep learning allows you to identify
and analyze features not explicitly defined by the data,
the resulting models almost always give more accurate
results in the case of complex data. Complex data may
have features that are unknown to the researcher from
previous experience.

"Random forest" is an algorithm that combines
decision trees and provides more accurate results due
to the fact that, unlike the "decision tree" method, this
algorithm corrects the risk of "overfitting" the program.
One example of the use of this algorithm is the study by
Liao S. et al. In 2020, scientists developed a dynamic
infertility assessment scale wusing clinical and
anamnestic parameters of more than 60 thousand
patients undergoing ART infertility treatment [13]. The
support vector machine is most often used to divide a
large data set by creating linear boundaries. For
example, the support vector machine makes it possible
to classify a large number of embryos into viable and
non-viable. In the study by Filho E. et al., they classified
embryo images based on the state of the zona
pellucida, trophectoderm, and inner cell mass [14]. The
resulting system made it possible to further separate
embryos of the same quality according to
morphological criteria by determining the thickness of
the zona pellucida and trophectoderm.

One of the machine learning mechanisms most often
used to predict successful embryo implantation in ART
programs is the Bayesian classifier or Bayesian
network. In the work of Uyar A. et al., the implantation
ability of 2453 embryos transferred into the uterine
cavity on the 2nd and 3rd day after fertilization by
intracytoplasmic sperm injection into the oocyte was
retrospectively analyzed. The authors' goal was to
identify groups of patients who should be
recommended to transfer multiple embryos into the
uterine cavity to improve the effectiveness of
treatment in ART programs, among which women with
a history of unsuccessful IVF attempts, as well as
patients who receive low-quality embryos during
stimulation should be distinguished [15]. The authors
built a predictive model using a Bayesian network
based on a combination of embryo morphological
parameters, clinical, anamnestic and demographic
indicators of the couple and stimulated cycle data.
Based on these parameters, Uyar A. et al.
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demonstrated that this model can predict the
implantation ability of an embryo with 80% accuracy
and 63% sensitivity. The study also showed that when
multiple embryos are transferred simultaneously, each
embryo is most likely to implant separately and is
unlikely to have an additional positive effect on the
second embryo. Among all possible deep learning
mechanisms, the most widely used at the moment are
neural networks, which conditionally imitate the neural
network of the brain, and deep learning, which uses
neural networks with several hidden layers. These
mechanisms are most often used to analyze embryo
development using time-lapse microscopy. The results
of the study by Khan A et al. showed that the rate of
embryo development correlates with its quality. In
their next work, the authors analyzed about 150,000
images of the studied embryos at different stages of
development. Training the program using deep
learning made it possible to obtain an algorithm that
determines the implantation potential of the embryo
with 87% accuracy [16]. Miyagi Y. et al. managed to
analyze more than 5,000 images of embryos using deep
learning and predict the frequency of live births in
patients depending on age. The authors compared the
sensitivity and specificity of the model obtained using
deep machine learning and a traditional mathematical
system. The results of the study showed the advantage
of deep machine learning in solving problems involving
the analysis of complex structures, in particular embryo
images [17]. Thus, Al in ART allows not only to analyze
potential connections on a large data sample, but also
to create reliable predictive models. The integration of
Al into reproductive medicine can provide a number of
advantages in the work of the clinic and embryology
laboratory, as well as increase the effectiveness of
infertility treatment using ART. With the advent of
technological capabilities for data analysis, machine
learning algorithms have entered a new stage in
development. Various machine learning methods,
including neural networks, allow for data analysis and
classification, and also open up new opportunities in
modern healthcare and biomedicine data. However, to
integrate data into modern medicine, additional
development and improvement of systems for complex
analysis and correct interpretation of loaded data is
necessary.

Ethical aspects of the use of artificial intelligence in
ART.

The implementation of Al in ART differs significantly
from other areas of medicine, since IVF programs
involve a unique research object, both in terms of
scientific discoveries and in terms of ethical issues,
namely the human embryo. To discuss the ethical
aspects of using Al in ART, one should turn to
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international experience in regulating the activities of
ethical committees (councils). The Convention for the
Protection of Human Rights and Dignity of the Human
Being with regard to the Application of Biology and
Medicine, the Convention on Human Rights and
Biomedicine proceed from the fact that any scientific
research in the field of biology and medicine is carried
out freely, subject to the provisions of this Convention
and other legal provisions that ensure the protection of
humans. The Convention states that it is mandatory to
consider research projects involving humans from an
ethical point of view. In addition to the importance of
Al in modern reproductive medicine, there are a
number of limitations to the use of Al in ART. Among
these problems, the issue of responsibility for the
decisions that the program is capable of making is
acute. Despite the fact that the final decision remains
with the specialist, Al can mislead a person [18]. Al,
which allows optimizing the selection of the most
promising embryo, “manipulates” the behavior of the
embryologist, forcing him to make an inaccurate
choice. Considering that Al technologies in the field of
ART remain imperfect to date, the introduction of such
systems may, on the contrary, reduce the effectiveness
of ART programes. In this regard, UNESCO has proposed
developing a legal act to create an objective ethical
basis for the use of Al in various fields, including
medicine. An international group of 24 experts
appointed by UNESCO prepared a draft
“Recommendation on the Ethical Aspects of Artificial
Intelligence”, submitted to Member States in 2020
[19]. In 2021, during the twentieth session, the
UNESCO General Conference approved the final draft.
The approval of this document made it possible to
largely regulate many stages of the use of Al [19].
Among the many values described in this document,
the fundamental principles included respect for and
protection of human rights and freedoms,
environmental well-being, safety and security, non-
discrimination, the right to privacy, human control,
transparency and explainability, responsibility, etc. In
addition, the document states that Al will never be able
to replace a person as the final subject of responsibility.
In ART, this system can only “facilitate” the final
decision, reduce the workload of the laboratory
technician, reproductive specialist or embryologist, but
the specialist must rely on his own experience and
knowledge when using Al.

In Uzbekistan, the Decree of the President of the
Republic of Uzbekistan dated October 14, 2024 No.
PP358 "On approval of the strategy for the
development of artificial intelligence technologies until
2030" adopted a regulation on the ethical aspects of
the development and use of Al within the framework of
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the National Strategy for the Development of Al for the
period up to 2030 [20]. It is worth noting that the
document approved by the UNESCO General
Conference indicates general principles without
specific provisions. The Al Ethics Resolution contains
many more clear and unambiguous provisions.Another
limitation of Al in ART is the “black box” principle, when
it is impossible to determine how exactly the system
came to the conclusions it has reached when
determining cause-and-effect relationships between
data. For example, when predicting the effectiveness of
ART programs using Al for a young married couple who
are promising in terms of pregnancy, the system may
show a 10% chance of a live birth. How should the
results be interpreted correctly and should the couple
be informed of such a low chance of a live birth? It
seems absolutely necessary to form a consensus
opinion on this and similar issues. Family planning,
especially in a situation where ART is used, requires the
couple to assess their physical and financial capabilities
in the long term. The level of trust in these results
depends on the clinical applicability of the data
obtained, as well as the size of the analyzed sample
when building the model used. Of course, to ensure the
“ethics” of Al, clinical tasks (required solutions) and
requirements for data sets that ensure the impartiality
of decisions should be formed by the medical
community.Today, Al-based algorithms are widely used
in many areas of medicine, healthcare organization,
and pharmacy [25]. Among them, it is worth
highlighting programs for analyzing medical images
(Agfa Radiology Solutions, AQUILAB, etc.), software
products for conducting differential diagnostics and
assisting in establishing a diagnosis and prescribing the
necessary treatment (the Digital Support Project for
Doctors, developed by the Department of Information
Technology and the Department of Health of the City
of Moscow), conducting non-interventional studies on
clinical practice data (Real World Data, RWD) to obtain
a set of evidence for routine clinical practice (Real
World Evidence, RWE), modeling and managing
population health [25]. It is worth emphasizing that the
inability to explain the decision-making algorithm is not
characteristic of all Al methods. For example, linear
regression allows you to obtain fully interpretable
models. Linear regression reflects the supervised
learning method, which is divided into two categories:
classification and regression. Another supervised
machine learning algorithm is logistic regression.
Logistic regression is also used in the construction of a
neural network, since each individual neuron can be
considered from the point of view of logistic regression.
Logistic regression is often sufficient to assess the
probability of a particular outcome due to the ease of
interpreting the results and the ability to select the
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most significant features of the data set [25]. An
important ethical aspect of the use of Al-based
algorithms in reproductive medicine is the creation of
software that will analyze new medical information and
interpret the results of clinical examination of patients
suffering from infertility [25]. Such programs include a
medical decision support system [25]. The
International Forum of Medical Device Regulators
regulates legal approaches to the medical decision
support system [24, 25]. According to the Forum's
resolution, to date, clear criteria have not been
developed for classifying a particular software as a
decision support system or a traditional computer
program; accordingly, it seems extremely difficult to
regulate the activities of various software products
within the framework of their use as systems
influencing decision making. The main question is to
what extent the system can study and interpret clinical
data so as not to harm the patient's health. For
example, there are systems that help the laboratory
technician determine the quality of the sperm sample,
and when the morphologically healthy forms of
spermatozoa decrease, the algorithm shows a result
corresponding to the diagnosis of "teratozoospermia",
which is not always confirmed when the spermogram
is interpreted by an andrologist. The question of
whether such a program should be considered a
decision support system that potentially carries a risk
of harming the patient's health remains ambiguous
[26]. The gradual integration of Al into ART will most
likely lead to the automation of a number of processes
and the subsequent displacement of medical workers
with low and medium qualifications. In addition, the
development of Al-based systems will reduce
investments in the medical education of embryologists,
laboratory technicians and reproductive specialists,
which may subsequently become a factor hindering the
development of reproductive medicine as a whole.
Another important aspect of the use of Al in ART is
ensuring the confidentiality of patient data. Al cannot
be trained without using a large amount of clinical and
anamnestic data of married couples, indicators of the
embryological stage and treatment results. Safe
storage of data and technical maintenance of Al require
additional costs from the clinic, which makes the ART
program a more expensive procedure. It is worth
noting that when conducting a clinical and economic
analysis, no clear advantage was obtained for using Al,
compared to simpler programs that have proven
themselves in the field of ART [26]. In addition,
unregulated use of Al in ART, for example by private
clinics, may subordinate the interests of patients to
commercial goals or, conversely, to the interests of the
state in the area of social control. Among other possible

limitations of using Al in modern reproductive
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medicine, it is necessary to highlight the risk of
discrimination against patients of different ethnic
groups with low income. Today, Al algorithms are most
often implemented in developed countries and
become more accessible to patients with a certain
socio-economic level [26]. However, the obtained data
require mandatory adaptation depending on the
characteristics of national healthcare, age, gender,
race, ethnicity, sexual orientation and wealth level of
patients. The gap between the success of technological
demonstrations of Al solutions and the practical
benefits of implementing such solutions is called “Al
Chasm” [26]. It is worth emphasizing that “Al Chasm”
can be observed not only when using data from
different demographic and ethnographic groups. The
problem of “Al Chasm” also faces solutions developed
and implemented in high-income countries. When a
system developed on the basis of Al is imported into
routine clinical practice, it is not always known what
data was used to train the model. In addition, the use
of Al in decision making and further recommendations
may be limited by incomplete information about the
patient data used. Clinicians making Al-based decisions
rarely have control over the algorithm used to obtain
the final result. Aristidou A. et al. in their review
published in 2022 suggested three important steps to
overcome the “Al Chasm” problem. First, it is necessary
to ensure “transparency” of the data used to initially
train the Al-based model. Second, it is necessary to
make the features that determine the operation and
the algorithm of Al-based decision making more
understandable to clinicians. And third, it is necessary
to enable treating physicians to “retrain” the Al model
if the interests of patients or the clinic require it [26].
The potential of Al in the field of ART will improve the
effectiveness of infertility treatment, but most machine
learning algorithms require the use of a large array of
data for training, which is not always possible. Incorrect
model construction and the use of a limited sample of
patients will lead to incorrect results and
misinterpretation of the analyzed patterns [26].Thus,
the current level of Al development in the field of
medicine does not allow for data analysis and their safe
interpretation in the field of therapy prescription and
clinical  diagnosis  without constant human
involvement. However, in the field of ART, the Israeli
Medical Center clinic already uses a system for
selecting stimulation, drug dosage, puncture day,
quantity and quality of eggs, the Fertilane system is
used, which does not require human intervention. The
software product developed by scientists from Israel
allows the reproductive specialist to select the protocol
type, drug dosage, stimulation duration, predict the
puncture day and how many eggs the reproductive
specialist can obtain in terms of quality and quantity,
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and also predict on what day of the cycle to transfer the
embryo to accurately specify the implantation window
for a successful ART protocol. Despite the fact that the
development and implementation of self-learning
programs based on Al seems extremely promising and
will probably reduce the workload of a reproductive
specialist or embryologist, software products
developed using machine learning remain auxiliary
tools that do not determine the final solution in
implementing the analyzed tasks. The development
and improvement of more accurate programs requires
further study and research.

CONCLUSION

Currently, various Al-based software products are
being actively developed in Uzbekistan. The study of Al-
based algorithms is most rapidly occurring in the field
of ART, since it is in the ART field that not only large
databases are concentrated, but also innovative
diagnostic and treatment methods developed on the
basis of molecular biological technologies,
metabolomic profiling of samples and microscopic
analysis. ART is one of the most promising areas for the
integration of classification systems, forecasting and
support for medical decision-making based on Al-based
programs. Today, there are several important ethical
issues in the use of Al in medicine. The development of
regulatory documents and the ability to follow their
provisions facilitates the use of Al in daily clinical
practice. It should be emphasized that the operation of
Al-based software can be terminated at any stage, as
well as questioned by a specialist. The dynamic
development of machine learning and the interaction
of humans and Al will give rise not only to new risks and
challenges for future generations, but will also lead to
mutual enrichment in the field of scientific research,
treatment and diagnostics.

REFERENCES

1. Lamb D.J., Niederberger C.S. Artificial intelligence
in medicine and male infertility. World J. Urol.
1993; 11(2): 129-36.
https://dx.doi.org/10.1007/BF00182040.

2. Hamet P., Tremblay J. Artificial intelligence in
medicine. Metabolism. 2017; 69: S36-40.

3. UswuH A.A., barayauH T.3., Tyces A.B.
MNcKyccTBEHHbIN WUHTEeNNEeKT Ha CTpaxe
pPenpoayKTUBHOIO  340P0BbA. AKYLIEPCTBO MU
rTMHEKOo/1I0TnA. 2021; 5: 17-24.

https://dx.doi.org/10.18565/aig.2021.5.17-24.

4. Gore J.C. Artificial intelligence in medical imaging.
Magn. Reson. Imaging. 2020; 68: Al-4.
https://dx.doi.org/10.1016/j.mri.2019.12.006.

5. Ranjini K., Suruliandi A., Raja S.P. Machine learning

100

https://theusajournals.com/index.php/ijmscr


https://dx.doi.org/10.1007/BF00182040
https://dx.doi.org/10.18565/aig.2021.5.17-24
https://dx.doi.org/10.1016/j.mri.2019.12.006

International Journal of Medical Sciences And Clinical Research (ISSN: 2771-2265)

10.

11.

12.

13.

14.

techniques for assisted reproductive technology: a
review. J. Circuit. Syst. Comput. 2020; 29(11):
2030010.

https://dx.doi.org/10.1142/5021812662030010X.

Wang R, Pan W,, JinL,, Li Y., Geng Y., Gao C. et al.
Artificial intelligence in reproductive medicine.
Reproduction. 2019; 158(4): R139-54.
https://dx.doi.org/10.1530/REP-18-0523.

Barnett-ltzhaki Z., Elbaz M., Butterman R., Amar D.,
Amitay M., Racowsky C. et al. Machine learning vs.
classic statistics for the prediction of IVF outcomes.
J. Assist. Reprod. Genet. 2020; 37(10): 2405-12.
https://dx.doi.org/10.1007/s10815-020-01908-1.

Sidey-Gibbons J.A.M., Sidey-Gibbons C.J. Machine
learning in medicine: a practical introduction. BMC
Med. Res. Methodol. 2019; 19(1):
64.https://dx.doi.org/10.1186/s12874-019-0681-
4,

Saeedi P., Yee D., Au J., Havelock J. Automatic
identification of human blastocyst components via
texture. IEEE Trans. Biomed. Eng. 2017; 64(12):
2968-78.
https://dx.doi.org/10.1109/TBME.2017.2759665.

VerMilyea M., Hall J.M.M., Diakiw S.M., Johnston
A., Nguyen T., Perugini D. et al. Development of an
artificial intelligence-based assessment model for
prediction of embryo viability using static images
captured by optical light microscopy during IVF.
Hum. Reprod. 2020; 35(4): 770-
84.https://dx.doi.org/10.1093/humrep/deaa013.

Hajirasouliha 1., Elemento O. Precision medicine
and artificial intelligence: overview and relevance
to reproductive medicine. Fertil. Steril. 2020;
114(5): 908-13.
https://dx.doi.org/10.1016/j.fertnstert.2020.09.15
6.

Carrasco B., Arroyo G., Gil Y., Gémez M.,
Rodriguez I., Barri P.N. et al. Selecting embryos with
the highest implantation potential using data
mining and decision tree based on classical embryo
morphology and morphokinetics. J. Assist. Reprod.
Genet. 2017, 34(8): 983-90.
https://dx.doi.org/10.1007/s10815-017-0955-x.

Liao S., Pan W., Dai W, Jin L., Huang G., Wang R. et
al. Development of a dynamic diagnosis grading

system for infertility using machine learning. JAMA
Netw. Open. 2020; 3(11): e2023654.

Filho E.S., Noble J.A., Poli M., Griffiths T., Emerson
G., Wells D. A method for semi-automatic grading
of human blastocyst microscope images. Hum.
Reprod. 2012; 27(9): 2641-8.
https://dx.doi.org/10.1093/humrep/des219.

International Journal of Medical Sciences And Clinical Research

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

101

Uyar A., Bener A, Ciray H.N. Predictive modeling of
implantation outcome in an in vitro fertilization
setting. Med. Decis. Making. 2015; 35(6): 714-25.
https://dx.doi.org/10.1177/0272989X14535984.

Khan A. Gould S., Salzmann M. Automated
monitoring of human embryonic cells up to the 5-
cell stage in time-lapse microscopy images. In:

2015 IEEE 12th International Symposium on
Biomedical Imaging (ISBI). IEEE; 2015: 389-93.
Miyagi Y., Habara T., Hirata R., Hayashi N.

Feasibility of deep learning for predicting live birth
from a blastocyst image in patients classified by
age. Reprod. Med. Biol. 2019; 18(2): 190-203. 1
https://dx.doi.org/0.1002/rmb2.12266.

Keskinbora K.H. Medical ethics considerations on
artificial intelligence. J. Clin. Neurosci. 2019; 64:
277-82.
https://dx.doi.org/10.1016/j.jocn.2019.03.001.

OpraHuszauma 06beANMHEHHDbIX HALWUIM MO BONPOCaM
06pasoBaHMA HaykM U KyabTypbl (KOHECKO).
PekomeHaaumn 06 3TUYECKMUX acneKkTax
NCKYCCTBEHHOTO WHTEeNNEeKTa. leHepanbHan
KoHdepeHuus, 41-a ceccua, Mapuk, 2021.

HauunoHanbHan cTpaTeruns pasBuTUA
MCKYCCTBEHHOrO MHTeNNEeKTa Ha nepuog go 2030
roga. YTBepKaeHa yKasom MNpe3snaeHTa
Poccuiickoit degepaumm Ne 490 ot 10 okTabpA
2019 ropa «O pasBUTUM  UCKYCCTBEHHOrO
WHTennekTa B Poccuiickoin Pegepaumnm».

I MeXayHapoaHbIN dopym «ITUKa
WCKYCCTBEHHOro  WMHTennekta  (MWM):  Hauano
posepuar». Kogekc atukm UN. 26 oktabps 2021r.

Poccuitckan ®epepauma. PesepanbHblit 3aKoH Ne
123-®3 «O npoBefeHUM 3IKCNEPUMMEHTA MO
YCTAQHOBNIEHWUIO CMeLMasbHOIO pPeryiMpoBaHua B
LUenax co3gaHuA HeobXxoaMMbIX YCNOBWMI aOnA
pa3paboTku n BHeApeHuA TEXHOI0MN
WCKYCCTBEHHOrO  WHTE//IEeKTa B cybbekTe
Poccuitckoit ®epepaumm — ropoge desepanbHoro
3HayeHMA MOCKBE M BHECEHWW W3MEHEHUI B

ctatTb 6 w10 depepanbHoro 3akoHa "O
nepcoHanbHbIX AaHHbIX” ».
dPepepanbHOoe  areHTCTBO MO TEXHUYECKOMY

peryanpoBaHuto U meTtpoaorun. HaumoHanbHbIM
cTaHmapT Poccuiickon depepaunn FOCT P — 2020.
Cnctembl MCKYCCTBEHHOFO MHTennekta. Cucremol
WUCKYCCTBEHHOIO UHTENNEKTA B  KAMHUYECKOM
meaunymHe. HYactb 1. KanHnyeckune ncnbitaHua. M.:
CrangapTtuHdopm; 2020.

Xoxnos A.Jl.,, benoycos [.H0. dTnyeckme acnekKTtobl
NpUMeHeHuAa nporpammHoro obecnevyeHusa ¢
TEXHO/IOTUEN MCKYCCTBEHHOrO MHTeNNeKTa.

https://theusajournals.com/index.php/ijmscr


https://dx.doi.org/10.1142/S021812662030010X
https://dx.doi.org/10.1530/REP-18-0523
https://dx.doi.org/10.1007/s10815-020-01908-1
https://dx.doi.org/10.1109/TBME.2017.2759665
https://dx.doi.org/10.1016/j.fertnstert.2020.09.156
https://dx.doi.org/10.1016/j.fertnstert.2020.09.156
https://dx.doi.org/10.1007/s10815-017-0955-x
https://dx.doi.org/10.1093/humrep/des219
https://dx.doi.org/10.1177/0272989X14535984
https://dx.doi.org/0.1002/rmb2.12266
https://dx.doi.org/10.1016/j.jocn.2019.03.001

International Journal of Medical Sciences And Clinical Research (ISSN: 2771-2265)

25.

26.

27.

28.

29.

30.

31.

32.

33.

KauecTBeHHaa KAMHUYECKada npakTuka. 2021; 1: 70-
84. https://dx.doi.org/10.37489/2588-0519-2021-
1-70-84.

Kapnos 0.3.,, TlensnH O.B.,, Becenosa O.B.
OpraHmsauma wu  perynauma  B3anMMOLENCTBUA
MUCKYCCTBEHHOINO  WHTEeN/IeKTa C  Bpayom U
nauyeHTom. BecTHMK HauuoHanbHOro mepuKo-
xupyprudyeckoro LleHtpa um. H.W. Nuporosa. 2020;
15(2): 155-60.
https://dx.doi.org/10.25881/BPNMSC.2020.73.34.
027.

MwTtuaposa TI.A., W.K.A.,, MWNcmatoBa M.WN.
Paspabotka  anroputma  NPOOUNAKTUKM WU
NPOrHO3MPOBaHMA POXAEHMA f[eTell ¢ Manoi
maccor  Tena. PenpogyKTMBHaA  meguuUMHA
(Hay4yHO-NpPAKTMYECKUI KypPHaN  Ka3axCTaHCKOM
accoumaunn penpPoAYyKTUBHOM MeANUMHBI).
2018(1):34.

Kyagpatosa, 4. L., TykcaHosa, A. U., & XoarKkaesa,
P. X. (2019). CoBpemeHHble MeTOAMYECKUNE

noaxozpl K onpeaeneHnio
oBapuasibHoMapomarasbl npu cuHApome
MOJIMKNCTO3HbIX ANYHUKOB. Reproductive

Medicine, (2 (39)), 29-37.

Kudratova, D. S., Tuksanova, D. I., & Khodjaeva, R.
K. (2019). MODERN METHODOLOGICAL
APPROACHES TO THE DEFINITION OF OVARIAN
AROMATASE IN POLYCYSTIC OVARY SYNDROME.
Reproductive Medicine, (2 (39)), 29-37.

Kyapatoea, O. LWU., & TykcaHosa, A. WU. (2018).
COBPEMEHHbIY NOAX04 POAOBO3BYKAEHMA Y
NAUMEHTOK C AOPOAOBbLIM  U3JTUTUEM
oKononnoaHblXx BoOA HA ®OHE OTCYTCTBUA
BEMOJIOTMYECKOM TOTOBHOCTU K POOAM. In
NYYLAA HAYYHAS CTATbS 2018 (pp. 254-259).

Katraxogaesa, M. X., MypTasaes, C. M., EHbKOBQ,
E. B., KyapaTosa, 4. L., & Xacanos, L. M.
SHAOOTEHHbLIE ®AKTOPbl PWUCKA PA3BUTUA
BPOXOEHHOM PACLLENMHbI BEPXHEM TYEbl U
HEBA, OCOBEHHOCTU NMPEHATA/IbBHOM
YNIbTPA3BYKOBOW ANATHOCTUKM.

Kyapatosa, . LW. Katraxoaxaesa Maxmyaa
XampgamoBHa. JOURNAL OF REPRODUCTIVE
HEALTH AND URO-NEPHROLOGY RESEARCH, 49.

Uxtuaposa, I'. A., KyapaTosa, A. L., & AasnaTos, C.
C. PROBLEMS OF BIOLOGY AND MEDICINE.

UcmatoBa, M. W., & Kypgpatoea, 4. L.
COBPEMEHHbIM B3rnag, HA TEYEHUE
HEOHATAJIbBHOIO 7 MNO34HETO
NMOCTHATA/IBHOIO TMEPUOOA Y [AOETEM C
CMHOPOMOM 3AA0EPXKKWU PA3BUTUA [MJ104A
MNJIOOA. TOM YV, 158.

International Journal of Medical Sciences And Clinical Research

102

https://theusajournals.com/index.php/ijmscr



