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Infertility affects 8 to 12% of couples in the world
who are of reproductive age; of these, half seek
medical help, and the other 22% undergo fertility
treatments. An annual total of ART cycles are con-
ducted because to the rising prevalence of infertility;
15% of patients have repeated implantation failures.
As reported by ESHRE in 2018, the live birth rate
(LBR) at the third attempt was 20.3% and 17.2% at the
fourth attempt [1,2].

Human implantation is a three-stage process, in-
cluding apposition, adhesion, and invasion. During
the apposition phase, the blastocyst contacts the
endometrium, mediated by adhesion molecules. The
endometrium undergoes changes to prepare for im-
plantation, providing nutrients and support. The ap-
position and adhesion phase is crucial for successful
implantation.

Invasion occurs during the adhesion phase of
implantation, where the blastocyst interacts with the
endometrial surface, triggering inflammatory-like
responses. This interaction triggers a cascade of
events, including cytokines and chemokines, leading
to the attachment of the blastocyst to the endomet-
rium. This inflammatory response prepares for
human invasion, involving the formation of endo-
vascular extravillous trophoblasts (EVTs).

Understanding the pathophysiological mecha-
nisms of infertility requires a comprehensive diag-
nostic approach that considers the complex nature of
immune cells. Current diagnostic tests are simplistic
and have limited clinical utility. To fully realize the
promise of therapies targeting the uterine immune
response, personalized approaches and specific diag-
nostic criteria are needed. A well-known individual
in Europe named R. G. Edwards referred to the low
implantation rate of transferred embryos as "the last
barrier" in reproductive health [1-3].

The immune response is an important mediator in
uterine receptivity, with transcriptional changes

occurring in the midsecretory phase. Studies show
that immune cells undergo dynamic changes, with
immune cell and regulatory genes accounting for
most transcriptional changes between prereceptive
and receptive phases.

Predominantly uterine natural killer (uNK) cellsT
cells, macrophages, and (DCs) dendritic cells play a
crucial role in the uterine immune response, media-
ting quality control at implantation. Their interaction
with nonimmune cells and trophoblast cells influen-
ces the implantation cascade, establishing receptivity
and initiating pregnancy through modulating epithe-
lial-embryo attachment, decidual transformation,
and vascular adaptation [2-4].

(IPA) revealed
molecular networks and pathways associated with

Ingenuity pathway analysis

genes differentially expressed in pregnant versus
cyclic animals. The four most statistically significant
canonical pathways identified by IPA were inter-
feron signalling, complement system, role of pattern
recognition receptors in the recognition of bacteria
and viruses, and antigen presentation. These path-
ways contribute to the ability of embryos to survive
in the maternal environment, highlighting the impor-
tance of innate immunity [5].

The pre-implantation period in Holstein-Friesian
dairy cattle revealed a significant proportion of preg-
nancy losses due to the rapid elongation of embryos.
Genome-wide transcriptional profiles of reproduc-
tive day 17 endometrial tissue were determined to
understand the molecular mechanisms preventing
luteolysis and embryo survival [3,4]

The ability of the embryo to survive in the mater-
nal environment has been attributed to a number of
mechanisms, including maternal immunological
inertness to the conceptus or localized immune
tolerance and antigenic immaturity of the conceptus
(the bovine trophoblast, like other mammalian
species, does not express classical polymorphic
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major histocompatibility complex (MHC) class 1
proteins in areas in contact with the maternal endo-
metrium during early pregnancy [5,6].

Genes related with pathways and biological net-
works that were differentially expressed in pregnant
animals compared to cyclic animals were identified
by Ingenuity Pathway Analysis (IPA).

Interferon stimulated genes (ISG) were found to
be highly up-regulated in pregnant animals, indi-
cating the production of the pregnancy recognition
signal interferon tau (IFNt). These genes may pro-
vide localized immune system suppression, allowing
the embryo to survive within the uterus. IFITM1 and
TAP-1, along with MHC I A and MHC I G, were also
found to be up-regulated in pregnant animals. TAP
proteins may be involved in local immune suppres-
sion, as they have been associated with the capacity
of natural killer cells to be non-cytotoxic [7].

NK cells play a crucial role in the upregulation of
OAS, a protein involved in the immune response
during early pregnancy. This upregulation is linked to
the production of osteopontin (SPP1), a gene that regu-
lates the TH1/TH2 balance and apoptosis. Quantitative
trait (QTL) analyses in pigs have identified SPP1 as a
candidate gene for reproductive performance.

Several interleukins, such as IL-15 and IL-7, are up-
regulated in pregnant animals to increase the presence
of immune tolerance-promoting T-reg cells in the
uterus and shift the inflammatory balance towards an
anti-inflammatory response. T-reg cells require low
levels of some cytokines to differentiate from naive
CD4+ T cell precursors, with high levels blocking
suppression. Interleukinl (IL-1f) and interleukin 18
(IL-18) are pro-inflammatory cytokines that were up-
regulated in pregnant animals, with inhibitors like IL-
1RN and IL-18BP also up-regulated [8].

Genes antimicrobial
Bacterial endotoxins are bound by proteins encoded
by LBP and BPI. The antimicrobial gene LYZ1 was
also up-regulated in pregnant animals, up 2.4 fold,
and both were up-regulated 19 and 6 fold, respect-
tively. During a period of local immune suppression,

involved in response

which happens during pregnancy, increased expres-
sion of these genes in pregnant animals may provide
innate immunological protection against possible
bacterial infection [6].

Human fetuses are semi-allogeneic transplants,
and maternal-fetal immune tolerance is crucial for
successful pregnancy. CD4+ T cells, divided into Th1
cells, Th2 cells, regulatory T cells (Treg), and Th17
cells, play a significant role in this process. Thl

cytokines, such as interferon-y, tumor necrosis factor
(TNF) «, and interleukins (IL), are considered proin-
flammatory, while Th2 cytokines like IL4, IL6, IL-10,
and granulocyte-macrophage colony stimulating fac-
tor control the proinflammatory action of Thl cyto-
kines. A dominant Th2 state is essential for establi-
shing pregnancy.

The switch from Th1 to Th2 is more pronounced at
the maternal-fetal interface, with Th2 cells accumu-
lating in the decidua and uDCs driving naive T cells to
become Th2 cells. Elevated progesterone concentra-
tions cause Th2 dominance in early pregnancy. Incre-
ases in Th2 cytokines IL-4, IL-10, and monocyte colony
stimulating factor in the peripheral blood and at the
maternal-fetal interface are associated with successful
pregnancy. Th2 cytokines are produced by trophoblast,
decidua, amnion, macrophages, Tregs, and the pla-
centa. Women with recurrent pregnancy losses have
lower CRTH2+ cell expressions than those undergoing
selective pregnancy terminations. Anti-inflammatory
cytokines IL-4 and IL-10 inhibit Th1 cells and macro-
phages, preventing fetal allograft rejection [7].

Monocytes and macrophages play crucial roles in
the menstrual cycle and pregnancy, regulating
trophoblast activity and endometrial tissue remodeling.
Pregnancy hormones indirectly modulate the recruit-
ment of monocytes in the uterus, promoting their dif-
ferentiation into functional macrophages. Intrauterine
administration of PBMCs can also activate hCG--activa-
ted macrophages, regulating the uterine environment
at the embryo implantation site. Immune events at
implantation affect placental morphogenesis, influen-
cing pregnancy viability and fetal development.

Studies show immune cell differences in women
with recurrent implantation failure or miscarriage,
suggesting analyzing immune cells in the uterus or
peripheral blood could aid in infertility diagnosis.
However, current evidence is insufficient to justify
unproven interventions, and corticosteroids are
inappropriate for women with autoimmune or auto-
inflammatory conditions.

Intravenous iG and targeted biologicals (e.g.,
[TNEF] inhibitors) are examples of other treatments
that modulate particular compartments of the
immune response and may be helpful in some
subsets of infertile women, but they do not show
efficacy in other study cohorts.

Immune cells play a crucial role in uterine recep-
tivity during the midsecretory stage of a viable cycle.
During implantation, the blastocyst-stage embryo
attaches to the epithelial lining, leading to trophoblast
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cells entering the uterine stroma and stimulating
decidual transformation. This process results in a
mature placenta supporting the fetus until birth.

The early phase of placental development requi-
res a transformation to support maternal blood flow
and fetal growth. Infiltrating trophoblasts express
HLA-C, a paternally inherited alloantigen. Maternal
immune cells interact with these antigens, allowing
trophoblasts to persist and develop in healthy preg-
nancy, promoting placental development [1,9].

HLA, along with trophoblast-derived signals,
plays a crucial role in facilitating the immune res-
ponse to fetal alloantigens, ensuring permissive and
sustaining pregnancy.

This guarantees that when implantation starts,
there will be enough immune cells living in the deci-
dualized endometrium. During the proliferative and
periovulatory stages, innate immune cells, in parti-
cular macrophages, DCs, and a distinct population of
NK cells with a CD56hiCD571° phenotype (uNK
cells) increase in the endometrium.

Erlebacher and Guerin's reviews highlight the
role of cells in endometrial receptivity, trophoblast
invasion, and immune regulation. The adaptive
immune response is crucial for pregnancy tolerance,
with regulatory T cells (Treg cells) essential for
implantation success. An imbalance between per-
missive Treg cells and inhibitory effector T cells can
lead to implantation failure. Regulatory T cells exert
anti-inflammatory, immune suppressive, and vaso-
regulatory functions.

Through the secretion of cytokines such as trans-
forming growth factor 3 (TGF) and interleukin (IL)-
10, they possess a strong ability to control and miti-
gate inflammation and preserve tissue homeostasis.
Proinflammatory cytokines such TNF, IL-6, and IL-
17 are released, Teff cell activity is suppressed, and
the phenotypes of uNK cells, macrophages, DCs, and
other innate immune cells are altered.

Decidual response, triggered by endometrial stro-
mal fibroblasts, is important for successful implanta-
tion, occurring after every proliferative phase in
ovulatory menstrual cycles, regardless of embryo
presence. Decidual immune cells play a crucial role in
implantation, influencing cell transformation and
vascular bed remodeling. They interact with DCs, uNK
cells, and trophoblasts, responding to hormonal trig-
gers, particularly in invasive hemochorial placentation.

Treg cells play a crucial role in controlling inflam-
mation in the decidual process, a process regulated by
a sequence of immune cell recruitment. Their potent

anti-inflammatory actions are essential for establishing
a receptive decidual environment and facilitating
endometrial receptivity in the days after conception.

Seminal fluid from the male partner most likely
plays a role in the immunological response in females
that underlies endometrial receptivity. Seminal fluid
induces the production of cytokines that enhance im-
munological tolerance and advance embryo deve-
lopment when it contracts with the epithelial cells lining
the female reproductive canal. These cells then express
male alloantigens, which are subsequently produced
by trophoblasts. Through a mechanism dependent on
IL-11, seminal fluid factors also encourage decidual
transformation of uterine fibroblasts. This offers a way
for the composition of seminal fluid to "prime" the
uterine immunological milieu. When a permissive
response is elicited, this increases the chance of a
successful implantation and a safe pregnancy.

A changed seminal fluid composition can lead to
impaired Treg production and a less favorable envi-
ronment for embryo development. When a sexually
transmitted illness raises the amount of the cytokine
interferon y. Some couples experiencing infertility
may have poor endometrial receptivity due to
insufficient or incorrect seminal fluid priming.

Seminal plasma (SP) accounts for over 90% of
semen volume and plays a crucial role in regulating
immune tolerance, embryonic development, and im-
plantation. Abnormal alterations in SP due to advan-
ced age or poor diet can interfere with a woman's im-
mune adaptation to pregnancy, negatively affecting
embryo implantation and offspring health. Uterine
pathologies like endometriosis and endometritis can
cause the endometrium to respond negatively to SP.
Research on the mechanism of SP in the endomet-
rium can lead to new targets for intervention to im-
prove reproductive outcomes and provide new ideas
for semen-assisted treatment of clinical infertility.
One thousand and seven hundred thirty-eight in-
fertile patients had an immune profiling on a timed
endometrial biopsy between 2012 and 2018.
Result(s): After testing, 16.5% of the patients showed
no endometrial immune dysregulation, 28% had a
local immune under-activation, 45% had a local im-
mune over-activation, and 10.5% had a mixed endo-
metrial immune profile. However, in good prognosis
IVF subgroups and patients using donor eggs, this
difference was not significant. For patients with im-
mune over-activation, pregnancy rates were signifi-
cantly higher for those with a test of sensitivity regar-
ding the type of immunotherapy introduced [8].
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Control of reproductive quality and immune cells.

Endometrial immune cells are highly versatile
and flexible, similar to other mucosal surfaces. Their
abundance and phenotypic status determine their
ability to acquire proinflammatory or anti-inflam-
matory functions and perform immune regulatory
and tissue-remodeling roles. They respond to local
microenvironmental signals, participating in implan-
tation and early placentation stages. Under certain
circumstances, they can transition from permissive
activities to cytotoxic effects, limiting conceptus
survival and placental development. T cells, uNK
cells, macrophages, and DCs must acquire immune
regulatory and anti-inflammatory phenotypes to
support endometrial receptivity.

Dendritic cells, macrophages, and T cells are
crucial immune cells for endometrial receptivity.
They regulate immunological tolerance, affect ute-
rine vascular adaptation, and regulate inflammatory
activation. Maintaining endometrial receptivity
requires a balance of phenotypes, with T cells, tole-
rogenic DCs, M2 macrophages, and M1 macrophages
being essential. The immune system's role in quality
control is supported by immune cell phenotypic
plasticity, but persistent changes in immune cell
morphologies can lead to infertility and repeated
implantation failure [1,9].

Alloantigens (and other antigens) linked to semi-
nal fluid, male and female gametes, and the con-
ceptus are recognized by T cells and uNK cells, which
then get activated and create memory in response.
This characteristic may allow the immune system of
the female to distinguish between various male
partners and conception occurrences and react to
them differently. This is probably going to play a big
part in the "biosensor” function that the decidua are
said to have, which allows the decidual cells to
support or stop supporting distinct embryos based
on the immunologic compatibility and chromosomal
integrity of those embryos.

Immune cells play a crucial role in detecting and
eliminating embryos during the peri-implantation
phase. This mechanism ensures viable pregnancy
under favorable conditions with compatible em-
bryos. The complexity of immune response signaling
netwoTreg cells, uNK cells, and stromal cell deci-
dualization are critical immune cells for endometrial
receptivity, influencing uterine epithelial attachment
competence, trophoblast differentiation, and vascu-
lar adaptation. Depletion of these immune cells can
lead to severe consequences for implantation and

placental development complicates defining endo-
metrial receptivity genes [1,10].

By interacting with other uterine immune cell
subsets to alter the perivascular microenvironment
and releasing cytokines—such as IL-8, TNF, vascular
endothelial growth factor, IL-8, interferon vy, and
placental growth factor—they are able to facilitate
vascular development and remodeling. Moreover,
they play crucial roles in the control of endometrial
bleeding and the elimination of senescent decidual
cells at the end of each menstrual cycle.

Measurement of these cells in women who have
miscarried or experienced implantation failure has
generated a great deal of attention as a diagnostic
tool. An increased risk of repeat miscarriage and
poor IVF outcomes was first believed to be associated
with higher numbers of uNK cells and/or lower
percentages of the distinctive CD56bright CD16-
phenotype, with increasing CD56dim CD16+ cells.
Following IVF, repeated implantation failure was not
found to be associated with uNK cells, and the
typical variation in luteal phase numbers was found
to be a factor accounting for the variations in results
between studies. uNK cells, which are crucial for
cytokine secretion and fertility, are often overlooked
in tests for fertility. Despite their importance, their
relationship to fertility remains unclear. Examining
peripheral blood NK cells in women with subfertility
or recurrent implantation failure is concerning due to
their phenotypic differences and the varying percen-
tage of CD56+ NK cells in peripheral blood. Recent
meta-analyses confirm the lack of robust evidence to
support measuring uNK cells in peripheral blood or
the uterus as clinically useful in predicting infertility
or miscarriage [1,11].

The Luteal Phase's Hormonal Adaptation. For
over-activated and mixed profiles, a modification of
luteal support was advised. A healthy pregnancy
depends on the local immunological tolerance that
progesterone mediates. This is in addition to its
endocrine function. There are several ways in which
progesterone affects the mother's immune system:
- By means of progesterone-induced blocking factor
(PIBF) synthesis, which suppresses NK cell function
and causes maternal lymphocytes to produce Th-2-
dominant cytokines. By stimulating galectin-1, a
progesterone-induced protein necessary for generating
tolerogenic dendritic cells, which in turn encourages
the in vivo proliferation of Treg cells that secrete IL-10.

Because progesterone suppresses the immune
system, it is advised large daily vaginal dosages (1,200
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mg) when a local immunological over-activation was
identified. Also suggested oral estradiol supple-
mentation (4 mg) to reduce the local expression of IL-
18 when it was increased. For women who are
pregnant, the therapy would start on the day of oocyte
retrieval and last for eight weeks following ET [1,12].

Adding Human Chorionic Gonadotrophin
(hCG) to the Luteal Phase Supplementation.
According to earlier research, hCG stimulates local
angiogenesis and both the maturation and proli-
feration of uNK cells. The hormone known as hCG,
which is physiologically generated by the embryo,
has a direct role in the local response by promoting
sufficient angiogenesis and regulating the activation
of uNK cells at the maternal-fetal interface. In the
event of limited CD56 recruitment or immaturity of
uNK cells, we advised hCG supplementation during
the mid-luteal phase.

Excessive Immune Response and Assessment of
Immunotherapy Sensitivity. In order to verify the
effectiveness of the selected immunotherapy it is
advised a test cycle under therapeutic conditions for
patients with dysregulated endometrium who had
either an over-activation or a mixed profile. In order
to assess the immunotherapy's sensitivity, the
prescribed course of treatment was started on a fresh
replacement cycle (intralipid IV perfusion on day 8,
along with luteal support for the LMWH on day 3 for
corticosteroids). As previously mentioned, the mid-
luteal phase was used for the routine endometrial
immune profiling [1,13].

Women often fail to become pregnant after
embryo transfer in IVF programs, a condition known
as Recurrent Infertility (RIF). Treatment options
include intrauterine administration of HCG, G-CSF,
or autologous peripheral blood (PBMCs) mono-
nuclear cells [1].

ESHRE reports that the Endometrial Receptivity
Array (ERA, Igenomix) has been used for ten years in
IVE, determining the optimal day for embryo trans-
fer. However, its effectiveness is currently debated
due to conflicting reports. In 2018, the LBR was 20.3%
at the third attempt and 17.2% at the fourth.

IVF, immunotherapy, and personalized medicine
have shown limited efficacy in treating women with
endometrial overactive or mixed immune profiles.
Cochrane reviews and meta-analyses show that
immunotherapy, such as glucocorticoids (GC), low-
molecular-weight heparin (LMWH), and mechanical
procedures, rely on a general context of infertility
and are not tailored to precise molecular diagnosis.

GC is recommended as first-line treatment, while
LMWH is considered an alternative option for cases
where corticosteroids are ineffective.[13]

In contrast, the proportions of uterine CD68+
macrophages, CD83+ mature dendritic cells, CD8+ T
cells, and Foxp3+ regulatory T cells were signifi-
cantly higher in CE patients. The proportion and
function of the immune cell subsets analyzed in
peripheral blood, as well as the percentages of CD56+
NK cells, CD163+ M2 macrophages, and CD1la+
immature dendritic cells in the endometrium, were
not significantly changed between non-CE and CE
patients. Patients with treated CE showed a substan-
tial decrease in the proportion of CD68+ macro-
phages, CD83+ mature dendritic cells, CD8+ T cells,
and Foxp3+ regulatory T cells in the endometrium
following antibiotic therapy.

Chronic endometritis (CE) is a condition where
the clinical pregnancy rate is significantly lower in
patients with at least one HPF with five or more
CD138+ cells per HPF. In contrast, cases with fewer
than five CD138+ or no plasma cells per HPF indicate
the absence of CE. A study on uterine immune cells
in women with recurrent uterine fibroids (RRF)
found that after a single course of antibiotics (500 mg
levofloxacin orally twice a day plus 400 mg metroni-
dazole orally once a day for 14 days), 17.9% of
patients had persistent CE. The study examined the
levels of uterine immune cells using immunobhisto-
chemistry (IHC) staining in both cured and persistent
CE patients. Results showed that the proportions of
uterine CD68+ macrophages, CD83+ mature dendritic
cells, CD8+ T cells, and Foxp3+ Treg cells significantly
decreased in patients with cured CE. However, in
patients with persistent CE, there was no significant
difference in uterine immune cells [1,14].

This study assessed the peripheral and uterine
immune status of women with cervical cancer (CE)
and recurrent ovarian failure (RRF). It found CE
prevalences of 10.4% and 10.5% in Chinese women
with RM and RIF, respectively. There were no
significant differences in peripheral blood CD3+ T
cells, CD4+ T cells, CD8+ T cells, NK cells, and B cells
between women with and without CE. The study
revealed that CE may influence the levels of endo-
metrial innate and adaptive immune cells in women
with RRF. In the implantation period, patients with
RM and RIF have a major change in the proportion
of endometrial immune cells, suggesting that CE
may have a role in inducing an increase in many
uterine immune cell types [11,15].
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In developed countries, women are delaying child-
birth, leading to increased difficulties in achieving
reproductive success. Women older than 45 years
show increased uterine senescence, higher rates of
pregnancy loss, and a greater risk of embryo-endo-
metrium asynchrony. The number of CD11c+ endo-
metrial dendritic cells (DCs) declines with age, while
endometrial DCs from post-menopausal women have
a greater capacity to induce CD103+ expression on
CD8+ T cells than DCs from premenopausal women.
The number of CD4+ T helper type 17 (Th17) cells and
C-C motif chemokine receptor 5 (CCR5)+ CD4+ T cells
significantly increases in the post-menopausal endo-
metrium and is more susceptible to human immuno-
deficiency virus (HIV) infection.

In premenopausal women, the endocrine system
maintains tight control of the endometrial immune
system through the secretion of hormones and
growth factors, particularly the sex hormones
estradiol and progesterone. Estradiol suppresses
transepithelial resistance of endometrial epithelial
cells, leading to decreased blastocyst attachment and
implantation. Multiple PRRs, including TLR5, have
been implicated in these processes.

XULASO

Endometriumun immunrequlyasiyas1 vo
immunmodulyasiyas: tokrari implantasiya
pozulmalar: va tokrari diisiiklarin
profilaktikasinda asas amil kimi

C.F. Qurbanova, A.F. Omirova. 1.1. Hiiseynova
Elmi-Tadgiqat Mamaliq va Ginekologiya Institutu,
Baki, Azarbaycan

Agar sozlar: interferon, interleykin, hem oksigenaz-1,
transformasiya edon boyiima faktoru, sis nekrozu faktoru,
tokrar implantasiya ugursuzluglari, tokrarlanan diisiiklor

Endometriumun immunrequlyasiya sistemi gox
miirakkebdir ve miixtalif xarici (otraf miihit, hayat
torzi, infeksion amillor ve daxili amillerin (genetika,
genetik doyisiklik, yas faktorlari, hormonal status,
sperma, ginekoloji vo digor xastaliklar) tasirino adap-
tasiya imkanlarindan asili olaraq gox doayiskandir.
Tokrari implantasiya ve tokrari diisiik problemlor

Endometrial epithelial cells secrete various cyto-
kines, chemokines, and antimicrobials, which can
modulate immune cell function in the endometrium.
Aging affects the phenotype and distribution of
blood NK cells, with reduced proliferation capacity
in older women compared to younger women. In
vitro studies have shown that age negatively affects
endometrial stromal cell proliferation, with reduced
mRNA expression of BMP-2, STAT3, prolactin, and
IGFBP-1 [1,15].

So, diagnostic tests are crucial in identifying diffe-
rent types of immune dysfunction in women, aiding
in the design of clinical trials for targeted therapies.
These tests detect informative immune parameters,
defining competency for healthy pregnancy. Future
tests should be applied to peripheral blood during
before pregnancy planning or early after conception
for early intervention. A consensus definition of
minimum essential immune markers will facilitate
harmonization across studies. The development of
immunologic, genetic, or microbiomic diagnostics
for uNK cells, Treg cells, DC, and macrophages
would enable targeted treatments in specific patient
subgroups.

PE3IOME

VIMMyHOperyasamnus M MMMYHOMO AY ASTIIVST
PHAOMeTpHsI KaK KAI04eBoil paKkTop
npoPpnAaKTUKM peruAVBIPYIOIIX

MMIIAaHTAlMOHHBIX HapyIleHUI Y IIPUBbIYHBIX
BBIKVABIIIE

Ax.D. Kypbanosa, A.D. Amuposa.,

A.C. I'acanosea, W.HU. I'ycetinosa
Hayuno-uccaedosamervcxuii Mincmumym
Axyuepcmea u unexorozuu, baxy, AsepOaitdxan

Karoueswie croea: unmepdepon, unmepaenkuH,
zemoxcuzenasa-1; mparcgopmupyrouiezo paxmopa
pocma, paxkmop Hekposa ONYXOAU, nOGHOpHble Heydaqu
UMHAGHINAUUY, HPUSLIYHDLE 8bIKUIbILULY

VimMyHOpery aaTopHas
OYeHb CAOKHA M CUABHO BapuabeabHa, B 3aBUCH-

cucreMa  ®HAOMETpPUA
MOCTM OT CIIOCOOHOCTU aAalITUPOBATLC K BO3Aelic-
TBUIO Pa3ANYHBIX BHEIIHMX (OKpy>Kawlllas cpeja,
obpas >XnsHM, MH$EKIMOHHbIe $aKTOpPBI) M BHYT-
peHHNX paKTOpOB (reHeTHKa, TeHeTHYecKye 3MeHe-
HI1s1, BO3pacTHRIe (paKTOphl, TOPMOHAABHBIN CTATYC,
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oldugu, ¢oxlu psixoloji ve iqtisadi ¢atinliklor yarat-  crmepma, rmHeKoAOTHMYecKMe M Apyrue ¢HaKTOPHI).

dig1 tig¢lin onlarin qarsisin1 almaqla meqgsadile ¢ox-  [TockoabKy penpoAyKTuBHBIE IPOO.AeMBbI BBI3BIBAIOT

sahali elmi todqiqatlara ehtiyac vardir. MHOJKECTBO IICUXOAOTMYECKMX ¥ 9SKOHOMUYECKUX
TPYAHOCTeI, AAs1 UX IpeAOTBpaleHNs HeOOXO VMBI
MeXKAVCIUILANHApHbIe HayYHble JICCAe A0BaHVIsL.
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