ISSN 2409-0255. YkpaiHCcbkuin cToMaTonoridyHmin anbmaxax. 2020. Ne 2

OPTOAOHTIA

UDC 616-073.75:616.314.26-053.81

Shinkaruk-Dykovytska M. M., Pozur T. P., Koliadenko S. V., Orlovskiy V. O., Galunko G. M.

REGRESSION MODELS OF INDIVIDUAL LINEAR DIMENSIONS
NECESSARY FOR CONSTRUCTING THE CORRECT FORM OF DENTAL
ARCH IN YOUNG WOMEN WITH A WIDE FACE, DEPENDING ON THE
FEATURES OF ODONTOMETRIC AND CEPHALOMETRIC INDICATORS

National Pirogov Memorial Medical University, Vinnytsya, Vinnytsia, Ukraine

Introduction

Historically, dental care is one of the basic medi-
cal needs for the population, without which it is now
impossible to imagine the settlement. With this in
mind, this field of science is changing most rapidly
and adapting to the needs of the population, in par-
ticular, the principle of modern medicine's orientation
to the individual approach to each patient. It also
transitioned to providing dental services.

The basis of this field of medicine is the idea that
each organism, depending on many factors (gender,
age, type of constitution, ethnic and race affiliation,
etc.) in its own way responds to different diseases,
has a different degree of predisposition and manifes-
tation to them [1].

The same applies to the dental area, but not just
diseases. It is about creating models that will help
doctors create the perfect smile that is harmonious
with the particular face of the patient. Works on this
topic are already being carried out both in Ukraine
and beyond its boundaries [2-7], and are based on
the study of dependence as certain anthropometric
indicators with other indicators, which at first glance
may have nothing in common [8], and in some way
related structures [9-13]. One such promising area is
the study of odontometric and cephalometric indica-
tors and their relationship with the shape of the den-
tal arch in individuals of different sex, age and with
different types of faces.

The purpose of the study is to build and analyze
the regression models of computed tomographic pa-
rameters necessary to determine the correct shape
of dental arches, depending on the odontological and
cephalometric parameters for girls with normal occlu-
sion close to orthognathic occlusion and a wide type
of face.

Materials and methods
Within the framework of the scientific subject of

the Department of Therapeutic Dentistry of National
Pirogov Memorial Medical University, Vinnytsya “Cur-
rent trends and newest technologies in the diagnosis
and treatment of odontopathology, diseases of perio-
dontal tissues and mucous membrane of the oral
cavity” (state registration number: 0118U005471)
primary computer-demographic indices of tooth sizes
were analyzed (obtained by using the Veraviewepocs
3D, Morita dental cone-ray tomograph) and cepha-
lometric parameters of 50 young women with normal
occlusion close to orthognathic occlusion (obtained
from the data bank of the Research Center of Na-
tional Pirogov Memorial Medical University, Vinnyt-
sya). Committee on Bioethics National Pirogov Me-
morial Medical University, Vinnytsya (protocol Ne 3 of
March 16, 2017) found that the studies carried out
comply with the bioethical and moral requirements of
the Declaration of Helsinki, the Council of Europe
Convention on Human Rights and Biomedicine
(1977), the relevant provisions of WHO and the laws
of Ukraine.

According to the scheme developed by Gunas
I.V., Dmitriev N.A. and Marchenko A.V. [14], in the i-
Dixel One Volume Viewer [Ver.1.5.0] J Morita Mfg.
Cor, the linear dimensions of the central and lateral
incisors, canines, first and second premolars, and the
first molars of the upper and lower jaws were deter-
mined. Namely, measurements (mm) were per-
formed: the width of the crowns of the teeth (VSHIR)
and the width of the teeth at the level of the anatomic
neck (MDDEG) in the mesio-distal direction; tooth
crown widths (TSHIR), the width of the teeth at the
level of the anatomical neck (VDEG), the distance
from the anatomical neck to the apex of the root
(VLROOT), and the distance from the middle of the
cutting edge to the apex of the root (L) in the vesti-
bulo-oral direction; as well as the root length of the
incisors and canines (ALROOQOT) in the mesio-distal
direction.
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Since in previous studies [14] no differences were
found when comparing the sizes of the same teeth of
the right and left sides on both the upper and lower
jaws, in subsequent studies the average values of
the corresponding teeth are used: upper or lower
central incisors (respectively 11 or 41) ; upper or
lower lateral incisors (12 or 42, respectively); upper
or lower canines (13 or 43, respectively); upper or
lower first premolars (14 or 44, respectively); upper
or lower second premolars (respectively 15 or 45);
upper or lower first molars (16 or 46 respectively).

Cephalometry was performed using a soft centi-
meter ribbon and Martin's compass [15]. The follow-
ing dimensions (mm) were measured: AL_AL — width
of the base of the nose (distance between the alar
points); AU_AU — ear diameter (biauricular width);
AU_GL - distance from the auricular point to the gla-
bella (averaged); AU_GN - distance from auricular
point to chin (average); AU_GO - distance from the
auricular point to the angle of the mandible (aver-
age); AU_N - distance from the auricular point to the
nasion (averaged); AU_SN - distance from auricular
point to subnasion (averaged); AU-I — distance from
the auricular point to the inter-cutter point (averaged);
CHI_CHI — width of the mouth slit; DUG_AU_AU -
transverse arc measured by a ribbon from the right
tragus point to the left; DUGS_G_OP - sagittal arch
measured by a ribbon from a glabella to the occipital
point; DUG_G_OP - the largest girth of the head due
to the glabella and inion; EK_EK — biorbital width (di-
rect size between the outer corners of the eye slits);
EU_EU — maximum head width (occipital diameter);
FMT_FMT — smallest width of head (frontal diame-
ter); G_OP — the greatest length of the head, is the
distance from the glabella to the opisthocranion;
GO_GN mandibular body length (average);
GO_GO - width of mandible (width between corners
of mandible); LS LI — height of red lip border;
MF_MF - anterior inter-orbital width (straight dis-
tance between the inner corners of the eye pits);
N_GN — morphological length of the face (direct dis-
tance from the nasion to the gnathion); N_I — dis-
tance between the nasion and the inter-cutter point;
N_PR - distance between nasion and prosthion;
N_PRN - length of nose (distance between nasion
and pronasion); N_SN — the height of the nose (dis-
tance between the supra-nasal and sub-nasal
points); N_STO - the height of the upper part of the
face (distance from the nasal to the oral points);
SN_PRN - depth of nose (distance between sub-
nasion point and pronasion); SN_STO - height of
upper lip (distance from sub-nose point to stomion);
STO_GN - height of lower part of face (distance from
mouth to chin point); STO_SPM — height of lower lip
(distance from stomion to supramental); TR_GN —
physiological length of face (distance from trichion to
gnathion); TR_N — forehead height (straight distance
between the trichion points (hairline) and nasion;
V_GOL - projection distance from vertex to the up-
per edge of the auditory aperture; ZM_ZM — average
width of the face (distance between zygomaxillary
points); ZY ZY — width of the face (the distance be-
tween the zygomatic points).
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Face type was determined using the Garson mor-
phological index — the ratio of the morphological
length of the face (the direct distance from the nasion
to the gnathion) to the width of the face in the area of
the zygomatic arches [16]. Among 50 young women
with normal occlusion close to orthognathic occlu-
sion, it was determined: with a very wide face — 21,
with a wide face — 20, with a middle face — 6, with a
narrow face — 3, with a very narrow face — 0.

In the "Statistica 6.0" license package, we have,
through direct stepwise regression analysis, built
models of the linear dimensions necessary to con-
struct the correct shape of dental arches, depending
on odontometric and cephalometric parameters.

Results

In young women with a wide face type, the re-
gression models of the size required to construct the
correct form of dental arches, depending on the
odontometric and cephalometric parameters, have
the following linear equations:

NAPX 6 = 94,58 + 0,871 x CHI_CHI — 10,35 x
MDDEG_43 — 1,745 x MDDEG_12 — 1,676 x AL-
ROOT 41 — 2,805 x VSHIR 13 — 0,234 x TR_N +
0492 x STO_SPM (R’=0,895; F12=14,55;
p<0,001);

DAPX 6 = -138,56 + 1,558 x AU_| + 0,129 x
DUGS_G_OP 0,545 x TR_GN + 0,920 x
STO_SPM + 0,835 x ALROOT_41 + 0,701 x AL_AL
+ 1,901 x VSHIR_15 (R*=0,922; F7.12=20,28;
p<0,001);

MAPX 6 = 12,32 + 0,396 x AU_GO + 1,027 x
LS_LI + 0,943 x L_11 — 1,143 x VLROOT 41 —
0,192 x N_SN (R?=0,933; F 5,14=39,13; p<0,001);

MAPX_46 = 42,78 + 2,666 x VSHIR_11 — 0,524 x
SN_PRN (R?=0,620; F.15=13,04; p<0,001);

DAPX_46 = 11,56 + 6,918 x TSHIR_16 — 3,309 x
VSHIR_43 — 1,168 x L_43 + 1,299 x ALROOT_13 —
4,830 x TSHIR_13 + 2,960 x MDDEG_41 + 0,195 x
AU_AU (R?=0,950; F; 11=29,82; p<0,001);

PONM = 3549 + 5268 x VSHIR 42 — 5,388 x
MDDEG_43 — 4,339 x VSHIR 44 + 0,331 x AU_| +
1,872 x VDEG_11 — 0,521 x MF_MF (R%*=0,919;
F6.13=24,68; p<0,001);

VESTBUGM = 20,23 + 4,026 x VSHIR_42 —
5,702 x MDDEG_43 — 4,039 x VSHIR_44 + 2,300 x
VSHIR_16 + 0427 x AUl - 0395 x LS_LI
(R?=0,948; F 13=39,61; p<0,001);

PONPR = 20,08 + 0,354 x AU_| — 6,306 x
MDDEG_43 + 3,028 x MDDEG_11 — 0,721 x L_14 +
0,500 x STO_SPM - 0,131 x TR_N (R?=0,894;
F6.13=18,25; p<0,001);

BUGR13_23 = 5,143 + 1,815 x VSHIR_11 +
0,411 x SN_STO + 0,253 x L_11 - 0,290 x
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STO_SPM + 0,881 x
F5.14=52,31; p<0,001);

TSHIR_12 (R?*=0,949;

APX13_23 = —62,34 + 3,297 x VSHIR_12 + 0,577
x ZY_ZY + 0,741 x L_45 — 0,477 x AL_AL — 0,645 x
ALROOT_42 (R?=0,973; F 5,14=50,17; p<0,001);

BUGR33_43 = -27,30 + 1,826 x VSHIR_16 +
0,256 x GO_GO + 0,396 x STO_SPM (R®=0,737;
F(3’16)=14,95; p<0,001),

APX33 43 = —37,93 + 7,469 x MDDEG_43 +
1,558 x ALROOT_41 + 5,520 x TSHIR_12 — 0,780 x
VLROOT 41 - 1,229 x MDDEG_11 - 0,101 x
AU_SN (R?=0,917; F.15=23,79; p<0,001);

DL_C = 2,561 + 3,154 x TSHIR_42 + 1,548 x
VSHIR 43 — 3,736 x VDEG 42 + 0,312 x
VLROOT_11 + 0,873 x TSHIR_16 — 0,106 x GO_GN
(R*=0,926; F s.13=27,09; p<0,001);

DL_F = —11,39 + 2,154 x VSHIR 42 + 2,271 x
MDDEG_43 + 0,330 x VLROOT 41 + 0,628 x
VSHIR_16 + 1,036 x VSHIR 44 — 0,095 x AU_GL
(R?=0,921; F 5,13=25,54; p<0,001);

DL_S = 9,857 + 3,565 x VSHIR 42 + 0,864 x
MDDEG 41 - 0,172 x GO _GN + 1911 x
MDDEG_43 + 0,239 x L_12 (R?=0,945; F s 14=47,46;
p<0,001);

GL_1 = —29,24 + 2,315 x VSHIR_11 + 0,719 x
ALROOT 41 + 1,510 x VSHIR 41 + 0,817 x
VLROOT 41— 0,294 x L_15 + 0,342 x VLROOT_13
— 0481 x VLROOT_ 42 (R?=0,930; F12=22,84;
p<0,001);

GL_2 =-12,33 + 0,273 x ALROOT_13 + 7,792 x
VDEG_12 — 6,533 x TSHIR_43 + 5,999 x TSHIR_13
- 0,255 x AU_SN — 3,264 x MDDEG_43 + 0,301 x
ZY_ZY - 1,979 x VSHIR_44 (R*=0,948; F 5.11,=25,23;
p<0,001);

GL_3=-5,168 + 1,327 x L_14 + 0,416 x EU_EU
— 0,308 x G_OP + 2,436 x VSHIR_41 — 3,333 x
MDDEG_13 + 0,744 x ALROOT_42 - 0,901 x AL-
ROOT_11 (R*=0,922; F(7.12=20,30; p<0,001).

where: APX13_23 - distance between the apexes
of the roots of the upper canines (mm); APX33 43 —
distance between the apexes of the roots of the
lower canines (mm); BUGR13 23 — distance be-
tween tubercles of upper canines (mm); BUGR33 43
— distance between lower tusks (mm); DAPX_16 —
distance between the apexes of the distal buccal
roots of the upper first molars (mm); DAPX_46 — dis-
tance between the apexes of the distal roots of the
lower first molars (mm); DL_C - canine sagittal dis-
tance of maxillary dental arch (mm); DL_F — premo-
lar sagittal distance of maxillary dental arch (mm);
DL_S - molar sagittal distance of the maxillary dental
arch (mm); Fuy=!! — critical (, vy and Fisher criterion
value (!!, ) obtained; GL_1 — depth of palate at ca-
nine level (mm); GL_2 — depth of the palate at the

level of the first premolars (mm); GL_3 — depth of the
palate at the level of the first molars (mm); MAPX_ 16
— distance between the apexes of the medial buccal
(vestibular) roots of the upper first molars (mm);
MAPX_46 — distance between the apexes of the me-
dial roots of the lower first molars (mm); NAPX 16 —
distance between the apexes of the palatine roots of
the upper first molars (mm); PONM — distance be-
tween Pon molar points (mm); PONPR - distance
between premolar points according to Pon (mm); R®
— coefficient of determination; VESTBUGM - dis-
tance between the vestibular median tubercles of the
upper first molars (mm).

Discussion

Thus, for young women with a wide face type of
18 possible CT sizes used to construct the correct
dental arch shape, all 18 reliable models are con-
structed, depending on the features of odontometric
and cephalometric indicators with a coefficient of de-
termination from 0,620 to 0,973. In our previous stud-
ies [17] in young women with a very wide face type
also constructed all 18 possible valid models, with
coefficients of determination from 0,863 to 0,962.

The analysis of our results showed that in young
women with a wide face type models more often in-
clude odontometric (67,3 %, of which 15,4 % belong
to the upper incisors; 20,2 % — to the lower incisors;
6,7 % — on the upper canines; 11,5 % — on the lower
canines; 3,8 % — on the upper premolars; 4,8 % — on
the lower premolars; 4,8 % — on the upper molars)
than the cephalometric ones (32,7 %) indexes.
Among the odontometric indicators, the most com-
monly included to models are: the width of the
crowns of the teeth in the mesio-distal direction
(20,2 %, of which 11,5 % on the lower jaw); width of
the teeth at the level of the anatomical neck in the
mesio-distal direction (13,5 %, of which 9,6 % on the
mandible); root length of incisors and canines in the
mesio-distal direction (8,7 %, of which 5,8 % on the
mandible). Among the cephalometric indicators, the
models most common included: height of the lower
lip (4,8 %); distance from the auricular point to the in-
ter-incisors point (3,8 %); width of face, width of base
of nose, height of forehead, height of red border of
lips, length of body of mandible and distance from
auricular point to subnasion (1,9 % each).

In our previous studies, it was found [17] that built
models in young women with a very wide face type
also more often include odontometric (73,0 %) than
the cephalometric indicators (27,0 %). However, in
young women with very wide faces, the width of the
crowns of the teeth and the width of the teeth at the
level of the anatomic neck in the mesio-distal direc-
tion (20,7 % and 14,4 %) and the width of the crowns
of the teeth in the vestibulo-oral direction (10,8 %).
Among cephalometric indicators in young women
with very wide faces most often models include the
greatest length of head (3,6 %), average width of
face and height of lower lip (2,7 % each).

Bisht M. et al [18] set out to identify the relation-
ship between a person's face type and dental arch
shape and the palate pattern in a survey of 250 Mo-
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radabad residents, 18-25 years old. The results of
the analysis of the obtained data did not reveal the
dependence of the image of the palate with other in-
dicators (p>0.05), but significant correlations be-
tween the type of face and the shape of the dental
arch (p<0.001) were found.

Farooqg A. et al. [19] found a relationship between
the width of the dental arch and the vertical facial
morphology in the analysis of 100 lateral cepha-
lometric images and dental imprints. Thus, when
comparing the inter-canine width and the SN-MP an-
gle, the differences for all results were statistically
significant (p<0.05).

In another study, the SN-MP angle was also used
to find a correlation between dental arch shape and
vertical facial morphology. 73 individuals with skeletal
class occlusion Il were selected for the study. Statis-
tical analysis of the data revealed a decrease in the
transverse diameters of the upper arch in patients
with high SN-MP angle and an increase in patients
with low SN-MP angle (p<0.05) [20].

Khera A.K. et al [21] investigated 90 lateral
cephalograms of 45 women and 45 men aged 17-24
years to determine the ratio of Jarabak, maxillary and
mandibular cumulative mesiodistal, inter-incisive
widths, arch perimeter, arch length, first inter-
premolar, and first inter-molar, palate widths. Statisti-
cal analysis revealed that in both men and women,
as the size of the vertical face size increased, most
odontometric values decreased, except for the height
of the palate, whose magnitude increased.

Parameshwaran V. N. [22] conducted studies to
determine the interdependence of face type, dental
arch width and chewing activity. The survey was
conducted on a sample of 40 people — 20 men and
20 women (ages 18-23). According to the molar ratio,
the subjects were divided into grades | and Il. The
width of the dental arch was measured, the shape of
the face was investigated with the help of lateral
cephalograms and ultrasound to determine the mus-
cle mass of the chewing muscles. The results of the
statistical analysis of the obtained data allowed to re-
veal manifestations of sexual dimorphism — in men of
class Il compared with women of group | class there
were higher indicators of muscle mass. In addition,
the thickness of the muscle mass had a negative lin-
ear correlation with the height of the jaw ramus, the
sum of the angles and the mandibular ratio (r= -0.70)
and a positive linear correlation with the length of the
middle part of the face, the length of the body of the
mandible and the width of the maxillary arch (r=
0.50).

Pakistani scientists, when analyzing the data ob-
tained in the study of 150 lateral cephalograms re-
vealed a correlation between the angles of SNA and
SNB and the inter-incisive width. A weak negative
correlation of UICW with SNB (r=-0.21) and SNA (r=
-0.25) angles was detected; weak positive correlation
of LICW with SNA (r= 0.26) and SNB angle (r= 0.29)
was detected [23].

Traconis L. B. P. et al. [24] found a statistically
significant relationship between face type and dental
arch shape for the Yucatan population.
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Thus, studies on the impact of face type on future
dental arch parameters should take into account eth-
nic, age, and gender characteristics of the popula-
tion.

Conclusions. In young women with normal oc-
clusion close to orthognathic bite with a wide type of
face, all 18 possible reliable regression models (with
a coefficient of determination from 0.620 to 0.973) of
the reproduction of individual computed tomographic
characteristics of the dental arch of the upper dental
arches depending on odonto- and cephalometric pa-
rameters were developed and analyzed.

Perspectives for further research. In the future,
it is necessary to carry out similar studies in other re-
gions of Ukraine, as well as to verify the correctness
of the work we received models from representatives
with orthodontic pathology.
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Summary

The purpose of the study: build and analyze the regression models of computed tomographic parameters
necessary to determine the correct shape of dental arches, depending on the odontological and cephalometric
parameters for girls with normal occlusion close to orthognathic occlusion and a wide type of face. Materials
and methods: for 20 girls with normal occlusion close to the orthognathic bite and with a wide face type, in the
license package "Statistica 6.0" developed regression models of linear sizes necessary for constructing the cor-
rect shape of dental arches, depending on odontometric and cephalometric indicators. Results: thus, in girls
with normal occlusion close to orthognathic occlusion, having a wide type of face, all 18 possible reliable re-
gression models (with a coefficient of determination from 0.620 to 0.973) of the reproduction of individual com-
puted tomographic characteristics of the dental arches of upper and lower dental jaws depending on odonto-
and cephalometric parameters were developed and analyzed. Conclusions: the results obtained indicate the
need to take into account the type of face when calculating the parameters of dental arches.

Key words: young women with normal occlusion close to orthognathic occlusion, wide face type, dental
arches, odontometric and cephalometric parameters, regression analysis.

Peslome

MeTta pgocnimxeHHs: aHani3 i nobyaoBa perpecinHux mogenen iHanBiayanbHUX NiHIMHMX PO3MipiB, HeoOXia-
HUX Ons NodyaoBM KOPEKTHOI hopMuy 3yOHOT Ayrv B AiBYaT i3 LUIMPOKMM 00NMYYsIM 3anexHo Big ocobrmMBocTen
OLJOHTOMETPUYHMX i kedpanomeTpnyHUX NokasHukie. MaTepianu n metoaun: y 20 giByaT i3 HOPMaribHOK OKJIO-
3iet0, HaBNWXKEHO OO OPTOrHATUYHOIO MPUKYCY, i 3 LUIMPOKMM TUNOM obnuyys, y nineHsinHomy naketi “Statistica
6.0” po3spobneHo perpeciHi Moeni NiHINHUX Po3MipiB, HEOBXiaHUX Ans NOByA0BM KOPEKTHOI hopmMmu 3yOHUX
Oyr 3anexHo Big 0OOHTOMETPUYHUX | KehanoMeTpnyHMX NoKasHuKiB. Pe3ynbTaTtu: 4Nn4 AiBYaT i3 HopMasbHOK
OKINH03iet0, HABMMKEHOI 40 OPTOrHATUYHOrO MPUKYCY, SIKi MalOTb LUMPOKUA TUN 06mnYYsi, po3pobneHo n npose-
[EeHOo aHania ycix 18 MoXnmMBMX OCTOBIPHMX perpecinHnx moaenen (i3 koediuieHToM aetepminadii Big 0,620 go
0,973) BigTBOpPEHHSA IHOMBIAYANBbHUX KOMITIOTEPHO-TOMOrpadiyHNX XapaKkTepUCTUK 3yOHNX Oyr BEPXHbOI N HIK-
HbOI Lenen 3anexHo Bif OAOHTO- i KehanoMeTpUYHUX NokasHuKiB. BUCHOBKMU: OTpUMaHi pe3ynbTaTn BKa3yloTb
Ha HeOoOXIiOHICTb ypaxyBaHHSA TNy o6nmMyys B po3paxyHkax napameTtpiB 3yOHuUX Oyr.

KnrouoBi cnoBa: giByata 3 HOpMarbHOK OKMO3iED, HABNUKEHO A0 OPTOrHaTUYHOrO MPUKYCY; LLMPOKUIA
TMN 06nnMYYs; 3yOHi Ayrn; OOOHTOMETPUYHI 1 KeddanoMeTPUYHI MOKa3HUKW; PErpecinHni aHarnis.
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Pesome

Llenb nccnegoBaHuA: aHanm3 U NOCTPOEHUE PErpeccUOHHbIX MoAenen MHAMBUAYAMNbHbLIX NUHENHbIX pas-
MepOoB, HEOOXOAMMbIX AF1S MOCTPOEHNS KOPPEKTHOW (popMbl 3yOHON Ayrn y AeBYLUEK C LUMPOKMM fNLIOM B 3aBu-
CUMOCTU OT 0COBEHHOCTEN OAOHTOMETPMYECKMX U kKedharnoMeTpryecknx nokasaTtenen. Matepmanosl n metoabl:
y 20 peByllek ¢ HOpManbHOW OKKI3uen, NPUBMKEHHON K OPTOrHATUYECKOMY MPUKYCY U C LLUMPOKAM TUMNOM
nvua, B nuueH3noHHom nakeTe "Statistica 6.0" paspaboTaHbl perpecCUoHHbIE MOAENW JNIMHENHbLIX Pa3MepoB,
HeobxoauUMbIX AN NOCTPOEHUS KOPPEKTHON popMbl 3yOHBLIX Ayr B 3aBUCUMOCTU OT OJOHTOMETPUYECKNX U Ke-
danomeTpuryecknx nokasartenen. PesynbTaTbl: ANs OEBYLUIEK C HOPMATbHOW OKKIT3UER, NPUBIMKEHHON K Op-
TOrHaATUYECKOMY MPUKYCY, KOTOPble MMEIOT LUMPOKMIA TUN nuua, paspaboTaH n nposedeH aHanus Bcex 18 Bos-
MOXHbIX JOCTOBEPHbIX PErPeCcCUOHHBLIX Mogenen (¢ koadduumneHTom getepmuHauum ot 0,620 go 0,973) Boc-
npousBegeHns MHAMBUAYaNbHbBIX KOMMbIOTEPHO-TOMOIPaUYECKNX XapakTEPUCTUK 3YOHbIX OYr BEPXHEN U HIDK-
HeW 4entocTen B 3aBUCMMOCTU OT OLOHTO- U KedhanomeTpuyeckux rnokasatenen. BoiBoabl: nonydeHHble pe-
3ynbTaTbl yka3bliBalOT HA HEOOXOAUMOCTb y4YeTa Tuna nuua B pacyeTax napameTpoB 3yOHbIX Ayr.

KnrouyeBble cnoBa: AeBYLLKN C HOPManbHOW OKKNO3NEN, NpUBNMKEHHON K OPTOrHaTUYECKOMY NPUKYCY; LLUK-
poKMIi TN nuua; 3ybHble Oyrv; ogOHTOMETpUYeckue n kedanoMeTpuyeckne nokasaTenu; perpecCnoHHbIN aHa-
nms.
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