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Introduction. Dermatoscopy and bioengineering methods are high-value non-invasive diagnostic tools
used to differentiate between eczema and xerosis, which often present with similar clinical features. Although
both pathologies are characterized by skin dryness, their morphological and functional natures differ signifi-
cantly.

Aim. To comparatively characterize the dermatoscopic signs and biophysical indicators of eczema and
xerosis, to study the morphofunctional features of eczema and skin xerosis and to identify objective criteria
for the differential diagnosis of these pathologies based on dermatoscopic signs and biophysical indicators
(corneometry, sebometry, pH-metry).

Materials and methods. The study involved 32 patients with eczema and 27 patients with xerosis. The
comprehensive diagnostic approach was employed: morphological changes were examined using polarized
dermatoscopy, while the functional state of the skin was assessed through pH-metry, corneometry (moisture
measurement) and sebometry (lipid level evaluation).

Results and discussion. In dermatoscopy, yellowish scales and an irregular arrangement of dotted
vessels were characteristic for eczema, while thin white scales and an avascular background were the main
markers for xerosis. Functional analysis revealed significantly lower skin hydration and lipid levels in the
xerosis group, as well as changes in skin surface pH values. According to the Youden index, the avascular
background, lipid deficiency, and pH-metric data had the highest value in clarifying the diagnosis of xerosis.

Conclusion. Combining dermoscopy with the results of pH-metry, corneometry, and sebumetry allowed
for objective assessment of the «acid mantle» and the functional state of the skin, thereby enabling high-pre-

cision differentiation between eczema and xerosis.
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INTRODUCTION

Eczema is a common disease that manifests it-
self in the early stages, can become chronic over time,
and causes many negative consequences [1]. The
development of the disease manifested by disruption
of the skin barrier, structural changes in the epidermis
and dermis, and a decrease in the functional param-
eters of the skin. The weakening of the skin barrier
function is associated with changes in the composition
of its proteins and lipids, resulting in rapid loss of mois-
ture and dryness of the skin [2, 3]. Thus, in eczema,
the skin barrier is disrupted and inflammatory reac-
tions are intensified, which creates conditions for the
development of acute and chronic changes.

This pathology is characterized by three main
morphological features; the presence of numerous
small foci, a variety of clinical manifestations, and
pronounced itching. In order to describe clinical poly-
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morphism, the concept of the “eczema triangle” used
in German and Japanese dermatology. Multifocal
lesions manifested by the appearance of individual
papules and vesicles in different areas of the skin.
In acute eczema, erythema, papules, seropapules,
vesicles, pustules, scaling, and crusting observed. In
chronic eczema, skin thickening, increased pigmen-
tation, or in some cases, its decrease, are character-
istic [4, 5]. These changes lead to the clinical mani-
festation of skin lesions and the formation of foci of
lichenification. Apart from these common symptoms,
itching, burning and pain considered to be among the
most unpleasant symptoms for patients [6, 7].
Xeroderma or dry skin (xerosis cutis, asteato-
sis) is a common pathological condition that devel-
ops due to an imbalance in the hydrolipid balance of
the skin. It manifests itself in the form of tightening,
roughness, peeling and desquamation of the skin. As
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a result, of increased itching, excoriations appear, in-
creasing susceptibility to infectious complications [8,
9, 10]. An important role in the development of xe-
rosis is the violation of the acid-base balance of the
skin. Under normal conditions, the «acid mantle» of
the skin inhibits the growth of bacteria and regulates
the work of enzymes. In xerosis, the shift of the pH
level towards an alkaline environment inhibits the en-
zymes responsible for the self-repair of the skin. This
process disrupts the natural shedding of horny scales
(desquamation), causing the accumulation of thick,
rough scales on the surface of the skin.

Xerosis of the skin can caused by external fac-
tors, in particular, low temperatures and frequent skin
cleansing. In addition, its development influenced by
internal factors — age, hormonal changes and genetic
predisposition. In some cases, xerosis manifests it-
self as a symptom of a number of systemic or derma-
tological diseases [10, 11, 12, 13].

These two conditions, based on a violation of
the skin barrier function (eczema and xerosis) often
confuse doctors in their practical work. This is be-
cause, although their external symptoms are simi-
lar, the treatment tactics are fundamentally different.
Therefore, to clarify the diagnosis, visual examination
alone is not enough, it is necessary to resort to the
help of modern technical means.

Dermatoscopy is a non-invasive clinical tool for
in vivo assessment of various structures in the epider-
mis and subepidermal layer of the skin. Conventional
hand-held dermatoscopes provide 10x magnifica-
tion, while videodermatoscopic systems provide sig-
nificantly higher magnifications, up to 140x [14,15].
This method allows to clearly see the skin structures
and detect pathological changes early. Dermatosco-
py provides important information in clinical research
and diagnosis. In addition, this method also used to
monitor the effectiveness of treatment.

Sebumeter is a device for determining the
amount of sebum on the skin. It allows not only for
traditional measurements, but also for quantitative
measurement (in yg/cm?) of oily residues on the skin
from topical products [16]. The accuracy of the device
allows monitoring the level of oil in the skin over time
and evaluate the effect of various cosmetic or medi-
cal preparations. Its results provide reliable informa-
tion in clinical studies and help determine individual
skin care strategies. In addition, this method used as
a standard method in the study of skin oil balance.

The outer layer of the skin (the epidermis) is
the main barrier that maintains the moisture balance
in the body and regulates the level of transepider-
mal water loss (TEWL). The secretions secreted by
the sebaceous glands form a special lipid layer on
the skin surface, which acts as a natural protective
barrier that prevents excessive water evaporation.
In pathologies such as eczema, the integrity of this
barrier disrupted, causing dryness and persistent
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itching of the skin; such conditions can be corrected
with topical therapy or special moisturizing methods.
Currently, optical and electrical sensing technologies
are widely used to accurately assess skin moisture
[17, 18, 19, 20, 21].

Each method has its own unique characteristics:
optical methods allow for a precise and visual assess-
ment of the skin’s surface structure, while electrical
sensing quantitatively determines the amount of wa-
ter in the skin. These two methods complement each
other and allow for a comprehensive analysis of skin
moisture levels. Skin moisture assessment often relies
on the electrical properties of the stratum corneum.

A common tool for measuring this parameter is
a corneometer, which records changes in the dielec-
tric conductivity of a material when it is in contact with
the skin [22]. Corneometer results help monitor skin
condition, record moisture changes, and evaluate the
effectiveness of skin care products. In addition, this
tool is a standard and reliable method for studying
skin physiology.

Measuring the pH level of the skin’s surface
layer allows clinical studies to monitor dangerous
pH changes following external factors and to assess
acute or chronic changes in damaged skin [23]. pH
fluctuations can affect the structure of epidermal lip-
ids, the balance of the microbiome, and enzymatic
processes, leading to the development of inflamma-
tory reactions or exacerbation of skin diseases. In this
regard, measuring the pH of the skin surface is an
important diagnostic method in dermatological prac-
tice and in assessing the effectiveness of treatment.

The device for measuring skin acidity based on
the potentiometric principle. A sensitive glass elec-
trode and a reference electrode combined in a spe-
cial probe. When the device comes into contact with
the skin, the glass electrode reacts with the activity
of hydrogen ions and registers an electrical potential,
which is compared with a constant voltage on the ref-
erence electrode. The resulting potential difference is
displayed on the digital screen of the device as the
actual pH value [24, 25].

Both conditions manifested by peeling and
itching of the skin, which can lead to errors in clin-
ical diagnosis. Since traditional biopsy is invasive,
the use of modern methods such as dermatoscopy
is relevant. Dermatoscopy allows studying the mi-
crostructure of the skin without invasive methods,
demonstrating the relationship between clinical signs
and histological changes. In addition, instrumental
measurements such as corneometry, sebometry and
pH-metry are used for a comprehensive assessment
of the functional state of the skin.

The aim of the study was to comparatively
characterize the dermatoscopic signs and biophys-
ical indicators of eczema and xerosis, to study the
morphofunctional features of eczema and skin xero-
sis and to identify objective criteria for the differential
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Table 1 — Distribution of dermatoscopic features between the eczema and xerosis groups

Dermatoscopic parameter Group | Group I X2 p
Pink/Red 28 (87.5%) 7 (25.9%) 22,94 <.001
Background color
White/Pale 4 (12.5%) 20 (74.1%) 22,94 <.001
Yellow 26 (81.3%) 2 (7.4%) 32,31 <.001
Shell color -
White (dry) 6 (18.7%) 25 (92.6%) 32,31 <.001
Root picture Pointed roots 27 (84.4%) 3 (11.1%) 31,54 <.001
Location Irregular 31 (96.9%) 3 (11.1%) 43,82 <.001

diagnosis of these pathologies based on dermato-
scopic signs and biophysical indicators (corneometry,
sebometry, pH-metry).

MATERIALS AND METHODS

The study included 59 patients aged 60-90
years with skin peeling and signs of inflammation. Pa-
tients were divided into two groups according to their
clinical diagnosis: group | (eczema) — 32 individuals
with chronic or acute eczema of the hands; group Il
(xerosis) — 27 individuals with pronounced dryness of
the skin (xerosis cutis).

Inclusion and exclusion criteria were the fol-
lowing: patients over 60 years of age who had not re-
ceived local or systemic hormonal therapy in the last
21 days were included in the study; individuals with
infectious skin lesions and histologically questionable
diagnosis were excluded from the study.

The study was conducted using DermLite
DL4 (3Gen, USA) digital dermatoscope in polarized
light mode. The affected areas of each patient were
photographed at 20x and 50x magnification. During
the evaluation, primary attention was focused on the
background color, the morphology of the scales, and
the distribution architectonics of the vascular pattern.

For the objective assessment of the func-
tional indicators of the skin, diagnostic systems by
Courage+Khazaka electronic GmbH (Germany) were
used. The level of hydration of the stratum corneum
(corneometry), the lipid layer and fat content of the
skin surface (sebometry), as well as the assessment
of the acid-base balance of the skin (pH metry) were
carried out. The methods allowed to determine the
state of the protective layer of the epidermis. The
study was conducted on the skin of the forearms and
hands of the patients and on the outer surface of the
ankles and feet. All measurements were recorded un-
der standard temperature and humidity conditions to
avoid the influence of external factors.

The data obtained during the study processed
in the IBM SPSS Statistics 22.0 software package. All
quantitative results presented as the mean value and
standard error (M+m). In order to compare qualitative
indicators, such as the frequency of dermatoscopic
signs, the Chi-square (x?) criterion used. The differ-
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ence in biophysical values (corneometry, sebometry
and pH-metry) between the two groups was assessed
using the Student’s t criterion. To determine the effec-
tiveness of diagnostic methods and the accuracy of
markers, including acidity-alkali indicators, the Youd-
en index (J) was calculated according to the formula:

J = Sensitivity + Specificity — 1 (1)

The results considered reliable when the sta-
tistical significance level was p<0.01.

RESULTS

Statistically significant differences recorded in
the distribution of dermatoscopic features between
the eczema and xerosis groups (table 1).

The study showed that the highest sensitivi-
ty and specificity in diagnosing eczema found to be
irregularly arranged punctate veins. For xerosis, the
combination of a vascular background and white
scales had the highest diagnostic value (Table 2).

To illustrate these morphological differences,
clinical and dermatoscopic images obtained during
the study are presented below. The study subjects
exhibited multifocal lesions characterized by dryness
and signs of inflammation (fig. 1). Multifocal lesions
on the lower legs of a patient from the study group.
The skin exhibits signs of inflammation, dryness, and
excoriations (scratch marks) resulting from itching.

Dermatoscopy revealed distinct morphological
features for each condition. In patients with eczema, the
most prominent signs were a deep red or pink back-
ground (87.5%) and yellowish scales (81.3%). The
figure 2 demonstrates a characteristic pink/red back-
ground, indicating chronic inflammatory infiltration and
vasodilation in the dermis. Yellowish scales are visible,
corresponding to microexudation (serous exudate) ab-
sorbed into the hyperkeratotic layers. An irregular vas-
cular pattern is also characteristic of this pathology.

In contrast, xerosis was characterized by a pale
or whitish background (74.1%) and the presence of
white dry scales (92.6%). The figure 3 shows a pale or
whitish background with white dry scales, indicating a
disruption in the desquamation process due to lipid de-
ficiency. The significant absence of a vascular pattern
(rootless background) confirms the non-inflammatory,
degenerative nature of the condition.
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Table 2 — Diagnostic efficacy analysis

Dermatoscopic marker Sensitivity (%) Specificity (%) Youden index
Irregular vascular pattern (eczema) 96,88 88,89 0,8577
Rootless background (xerosis) 85,19 96,88 0,8207
Yellowish scales (eczema) 81,25 92,59 0,7384

i :

Figure 1 — Multifocal lesions characterized by Figure 3 — Dermatooscopy of xerosis

dryness and signs of inflammation The diagram presents comparative data on the
w"rw biophysical condition of the skin in patients. It dis-
B

plays the mean values of three key indicators: skin
pH, sebumetry (lipid/sebum levels), and corneometry
(hydration levels), measured on two body sites—the
forearms/hands and lower legs. The data reveal crit-
ically low lipid levels (approx. 14-17 yg/cm?) and hy-
dration (30-31 units), as well as a pH shift towards
alkalinity (above 5.5), confirming the disruption of the
skin barrier in eczema and xerosis (fig. 4).

DISCUSSION

The results of the study show that although
eczema and xerosis appear clinically similar, their
functional and morphological features are completely
different. The integrated diagnostic method we used
- combining visual dermatoscopy with biophysical
measurements - allows us to reduce errors in diag-
nosis. Although eczema and xerosis appear clinically
similar, their functional and morphological features
are completely different. The integrated diagnostic
method we used - combining visual dermatoscopy
with biophysical measurements - allows us to reduce
errors in diagnosis. The most pronounced dermato-
scopic signs of chronic eczema are brown-pink dots,
Figure 2 - Dermatoscopy of chronic eczema yellow scales and yellow-pink scales. In addition, less
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Figure 4 — Comprehensive assessment of biophysical skin parameters in the studied patients

common signs include local pale peeling and the ap-
pearance of pinpoint veins, which allow us to assess
the degree of skin damage and morphological fea-
tures of the disease [26, 27, 28].

These visual markers closely related to a de-
crease in skin moisture levels (corneometry). Thus,
dermatoscopic examination is an objective method
that allows assessing not only changes on the skin
surface, but also microcirculatory and metabolic dis-
orders in its deeper layers. Primary acute clinical
lesions include erythema, edema, papules and vesi-
cles, rarely bullae. Secondary chronic lesions include
crusts, lichenification, hyperkeratosis, scaling and fis-
sures [29, 30].

Chronic eczema in elderly patients character-
ized by the absence of spongiosis characteristic of
the acute inflammatory phase. In chronic eczema,
new papular or vesicular elements gradually disap-
pear, and in their place, changes such as hyperker-
atosis, thickening of the epidermis (acanthosis), and
dermal fibrosis lead to the development of lichenifi-
cation, which characterized by thickening of the skin
and flaking. As a result, of constant and intensive
scratching of the affected areas, large, pronounced
lichenified nodules may appear.

Another characteristic feature of the chronic
process is hyperpigmentation, which in atopic derma-
titis often manifests itself in the form of a “dirty neck”.
In some cases, depigmentation is observed along
with chronic lesions, which is considered to be leuko-
derma or vitiligo-like changes and occurs in approx-
imately a certain proportion of patients with atopic
dermatitis [4, 31].

In the study, 87.5% of patients with eczema
had the deep red or pink background. This is a clear
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sign of chronic inflammatory infiltration and vasodi-
lation in the dermis. The most important diagnos-
tic marker is the irregular arrangement of punctate
vessels (96.9%). The presence of Youden index of
0.8577 confirms the high reliability of this sign in dif-
ferentiating eczema from xerosis.

The predominance of yellowish scales in ec-
zema foci (81.3%) indicates that, despite the clinical
reduction of spongiosis, microexudation (serous ex-
udate) is still present in the deep layers of the skin.
This exudate is absorbed into the hyperkeratosis lay-
ers and is visible on dermatoscopy as a «yellow drop»
or yellowish scales. The specificity of this sign was
92.59%. Xerosis is not an inflammatory condition, but
a result of depletion of the structural and functional
resources of the skin. Our study clearly demonstrated
the unique «rootless» nature of xerosis.

Dermatoscopic examination of the skin of el-
derly individuals revealed a widespread presence of
uneven pigmentation and vascular telangiectasia (lin-
ear and branching veins) [32].

The main features of xerosis were a pale or
whitish background (74.1%) and a complete absence
or very rare occurrence of vascular patterns (only
11.1%). The specificity of the «vessel-less back-
ground» marker was 96.88%, confirming that xerosis
is a non-inflammatory degenerative process.

The characteristic white dry scales of xerosis
(92.6%) indicate a violation of the desquamation (fall-
ing off) process of corneocytes in the stratum corne-
um of the skin. In this case, the scales appear «pow-
dery» or plate-like due to the complete absence of
moisture and lipids in the surface layer of the skin.

In practical dermatology, the following classifi-
cation based on specific criteria used to clarify the de-
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gree of skin dehydration: In mild cases, the process
of desquamation observed only within the natural
lines and folds of the skin. In moderate cases, des-
quamation extends to areas outside the skin folds,
and changes in the skin contour become noticeable.
In severe cases, large plate-like scales form on the
skin surface, and the pathological process complicat-
ed by the appearance of deep cracks. Such a derma-
toscopic grading system allows clinicians to track the
dynamics of external and internal factors affecting the
progression of xerosis, as well as to objectively as-
sess the effectiveness of the prescribed therapeutic
course [8, 32].

The hardware data obtained during the study
revealed the pathophysiological causes of the derma-
toscopic appearance.

Sebometric indicators clearly showed atrophy of
the sebaceous glands in elderly patients: on the fore-
arms — 14.105 pg/cm?, on the ankles — 17.044 ug/cm?
Such a critically low level of lipids indicates the de-
struction of the hydrolipid mantle of the skin. This is
the main reason for the appearance of «white flakes»
and a feeling of tightness of the skin in xerosis. Low
oiliness makes the skin too sensitive to any external
influences (temperature, clothing).

Corneometric values in the range of 30.6-31.0
units confirm pronounced dehydration of the skin.
This is an indicator of high TEWL. In eczema, this
indicator may be somewhat unstable compared to
xerosis due to chronic inflammatory infiltration, but in
general it indicates a violation of the barrier function
of the skin.

Skin pH between 5.045 and 5.552 indicates a
weakened skin «acid mantle» in elderly patients. A
pH close to or above 5.5 (alkalinization) creates fa-
vorable conditions for bacterial growth on the skin
and increased itching in chronic eczema.

In chronic eczema, itchy and painful skin is of-
ten experienced by patients, significantly negatively
impacting their quality of daily life [33, 34, 35].

Thus, our study showed that dermatoscop-
ic irregular punctate veins (Youden index 0.8577)
and yellowish scales (specificity 92.59%) are the
most important diagnostic criteria for differentiating
chronic eczema from xerosis. In addition, instrumen-
tal diagnostics (sebometry, corneometry, pH-metry)
objectively proved the hydrolipidic deficiency and
acid-base imbalance underlying these pathologies.
This comprehensive diagnostic approach allows for
accurate diagnosis of skin diseases in elderly pa-
tients and the appointment of effective pathogenetic
therapy.

CONCLUSION
The results of the study showed that in patients
aged 60-90 years, biophysical parameters of the skin
decrease to a critical level. These data justify the need
for the mandatory use of intensive emollient therapy
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aimed at restoring the barrier function of the skin, not
limited to anti-inflammatory therapy, in the treatment
of eczema and xerosis in the elderly persons.

The combination of visual dermatoscopic as-
sessment with instrumental biophysical methods
(corneometry, sebummetry, pH-metry) allows for a
comprehensive assessment of not only external mor-
phological changes in the skin, but also its deep func-
tional state. The irregular vascular pattern and yel-
lowish scales detected in chronic eczema indicate the
exudative nature of the pathological process, while
the vascular background and pale-dry scales charac-
teristic of xerosis characterize a pronounced deple-
tion of the lipid-structural reserves of the skin.

Although lichenization and acanthosis, which
are common in old age, obscure the classic clinical
signs, dermatoscopic markers have a high diagnos-
tic value in differential diagnosis. In addition, the cor-
relation between the decrease in skin moisture and
oiliness and the shift of pH to an alkaline environment
indicates a violation of the skin barrier and the cre-
ation of favorable conditions for the persistence of a
chronic inflammatory process. Thus, the data ob-
tained demonstrate the importance of considering
morphological and functional changes in the skin as
a single system. The proposed comprehensive diag-
nostic approach not only reduces diagnostic errors,
but also allows the development of pathogenetically
justified and clinically effective treatment strategies,
taking into account the age characteristics and indi-
vidual biophysical parameters of the patient.
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BeedeHue. OepmaTockonust n GUONHXEHEPHbIE METOAbI SABMSIHOTCA BbICOKOLEHHBIMU HEVHBA3VBHbLIMU
ONarHOCTUYECKUMW WHCTPYMEHTaMM, Mcnonb3yembiMu Ans auddepeHumansHOn AMarHOCTUKA 3K3eMbl U
KCepo3a, 4acTo MMEILLMX CXOXKMNE KMMHUYECKUE NPU3HaKM. XoTs obe NaTtonornm xapakTepuayoTCs CYXOCTbiO
KOXW, X Mopdpornornyeckasi u yHKUMOHanbHas npupoaa CyLLeCTBEHHO pas3nmMyaeTcs.
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Llenb. CpaBHUTENbHAs XapakKTepUCTMKa [AepPMaTOCKOMUYECKMX MNPU3HAKoB U Brnodmanyeckmx
rnokasaTernen 9Kk3emMbl U Kcepo3a, U3yvyeHne MopdodyHKLUMOHANbHLIX OCOOEHHOCTEN 3K3eMbl U Kceposa
KOXW 1 BbisiBNIEHNE OOBEKTMBHBIX KpUTEpUEB AnddepeHumanbHOM ANarHOCTUKM 3TUX NaToONOrMn Ha OCHOBE
AepmMaToCKOMMYECKNX NPU3HaKoB 1 Grnodmnandecknx nokasartenemn (kopHeomeTpusi, cebomeTpus, pH-meTpus).

Mamepuarnbl u MemoObl. B nccrnegoBaHum NpuHANM yvactve 32 naumeHTa ¢ 9k3eMOor 1 27 NauneHToB
C Kcepo3oM. Bbinm MpMMeEHEeH KOMMIEKCHbIA OWarHOCTUYECKMIA noaxond: MopdOosiormvyeckme M3MeHEeHUus
N3y4anmchb C NOMOLLIbHO NONSPU30BAHHOM AEPMAaTOCKOMNUK, a PYHKLIMOHANbHOE COCTOSIHNE KOXM OLIEHMBArIOCh
nocpeacTBoM pH-mMeTpun, KOPHEOMETPUMN (M3MEPEHNE BNAXHOCTN) N ceboMeTpum (OLeHKa YPOBHS NMUMUAOR).

Pesynbmambi u obcyxdeHue. NMpyn AepmaToCcKONUU OSis 9K3eMbl ObINMM XapaKTEepHbl XXenToBaTble
Yellynkn 1 becrnopsigoYyHoe pacrnoriokeHne TOYEeYHbIX COCYAOoB, B TO BPEMS KaK TOHKME Genble YeLllynku U
aBacKynsipHbI poH ObINM OCHOBHBbIMIU MapkepamMu Kceposa. PyHKLMOHANbHbIN aHanm3 BbiSiBU 3HAYUTENBHO
bornee HU3KME YPOBHU rmapataumm KOXu U NUNUAOB B rpynne Kceposa, a Takke U3MeHeHust 3HavyeHun pH
noBepxHocTn koxu. CornacHo uHaekcy KOpgeHa, aBackynsipHbii ¢oOH, AedduuMT NUNMAOB M AaHHble pH-
METPUMN UMENN Hambonbluee 3HaYeHne B YTOYHEHUMN OMarHo3a Kceposa.

Bbigodbi. CoueTaHne gepmartockonuu ¢ pesynsratamym pH-meTpum, KOpHeoMeTpum U cebomeTpumn
No3BONSIET 0GbEKTUBHO OLIEHUTb «KUCIOTHYH MaHTUO» U DYHKLUMOHANbHOE COCTOsIHUE KOXM, oGecrnevnBas
TEM CaMbIM BbICOKOTOUHYH AMddEepPEHLMALMIO MEXY SK3EMON U KCEPO3OM.

Knoyeabie crioea: OepMaToOCKOMNUSA; 3K3ema; KCepos; OMOMHXeHepus; KOHLUEHTpauus BOOOPOAHbLIX
NOHOB

T. b. U6paesa’™, 3. )Kemnucbaeasa’, A. T. Hypmyxambemosa', H. XK. Pama3saHoea’, 5. Epbonamkbi3bi’

OK3EMA XOHE KCEPO3 KE3IHAET TEPIHI CANbICTbIPMAIbI MOP®O-®YHKLUUOHANADLIK
BAFANAY: UHBA3UBTI EMEC OEPMATOCKOMNWUA MEH BUOUHXXEHEPIIK SAICTEPAIH POIll

'«AcTaHa meauuuHa yHuepcuTeTi» KeAK, aepmaToBeHepornorus xaHe gepmaTokocMmeTonorus kadenpacsl
(100000, KasakctaH Pecnybnukacsl, AcTaHa K., benbitwinik k-ci, 49a; e-mail: mail@amu.kz)
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©3ekmirniei. JepmaTtockonus MeH OMOMHXeHepnik aaicTep — KNMHMKanbIK KepiHicTepi ykcac 6onbin
KereTiH 9K3emMa MEeH KCepOo3[bl axblpaTy YLWiH KOnAaHbiNaTblH KyHAbl MHBa3UBTI eMeC AMarHOCTMKasblK
Kypangap. Eki natonorua ga TepiHiH KypFayblMeH cunaTTanfaHbiMeH, onapgblH MOpOnorusnbIK XeHe
dyHKUMOHaNablk TaburaTbl anTapnbiKTan epekweneHesi.

Makcam. 3k3ema MeH Kcepo3ablH AepMaTocKonusanbik 6enrinepi MeH 6uodumamkanbik KEpCeTKILUTEPIHIH
canbICTbipMarnbl cunatTamachl, 3k3emMa MeH Tepi KCepo3bIHbIH MOPOYHKLMOHANAbl epEeKLUENIKTEPiH 3epTTey
XoHe JepMaTockonusnblK Genrinep meH Guodmankanblk KepceTkiwTep (KkopHeomeTpus, cebomeTpus, pH-
MeTpus1) HeridiHAe OCbl naTonoruanapabl anddepeHumanabl AMarHoctTukanaygblH 06 beKTUBTI KpUTEPUIANEPIH
aHbIKTay.

Mamepuandap xeHe adicmep. 3epTTeyre ak3emachl 6ap 32 NauMeHT XXaHe Kceposbl 6ap 27 nauneHT
KaTbICTbl. KelleHai AgnarHocTukanblk TacCin KonaaHbingbl: MOponornsnbIk e3repictep nondpusauusinaHFaH
JepmMarockonuna KemeriMeH 3epTTengi, an TepiHiH (OyHKUMOHanablK Kafgavbl pH-meTpusa, KopHeoMeTpus
(bIFAnabINbIKTLI eriey) XeHe ceboMeTpus (MMnuaTep OeHreniH 6aranay) apkbiibl baranaHabi.

Hamuxenep xoHe marikbinay. JepmaTockonus Kesinge aKk3eMara capfbill Kabblpluakrap MeH HyKTeni
TamblpriapAblH PETCi3 OpHanacybl ToH 6orca, Kcepo3ablH Heri3ri Mapkeprepi peTiHae XXyka aK KabblpLuakrap MeH
aBackynsaprbIK (Tamblpcbid) QOH aHbikTangpl. PyHKUMOHaNAbIK Tangay Kkcepos To0biHAa Tepi rmapatauusachi
MEH nuUNuATep [LOEeHreviHiH, anTapnblikTah TeMeH €eKeHiH, coHaam-ak Tepi OeTiHiH pH KepceTkKilTepiHiH
e3repreHiH kepceTTi. KOaeH nHOeKCiHe calikec, Kcepo3 AnarHo3biH HakTbinayga aBackynsapnblk OH, nunuaTep
TanwbInbIfbl )XaHe pH-MeTpusAnbIiK ManiMeTTep eH Xofapbl MaHbI3Fa ne 6ongbl.

KopbimbiHObI. [epmaTtockonusaHbl pH-MeTpusi, KOPHEOMETPUS XaHe ceboMeTpusi HaTWXKernepiMeH
YLUTACThbIPY TEPIHiH, «KbILUKbIABbIK MAHTUSICBIHY» XoaHe byHKUMOoHanabIK XaraanbiH 06bekTMBTI Oaranayra, con
apKbISbl 3K3eMa MEH KCepo3abl XXoFapbl A9NAIKNEH axblpaTyFa MyMKiHAK 6epegi.

Kinm ce3dep: pepMaToCKONWsi; 93K3eMa; KCepo3; OUOWMHXEHepusl; CyTeK WOHOApPbIHbIH-MOH
KOHLEHTpauusChl
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