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To date, there are no clear recommendations on the use of a particular indicator,
cephalometric method, normative basis for the inhabitants of Ukraine when assessing
the cephalometric characteristics of the occlusal plane. The purpose of the study - by
studying cephalometric indices and conducting direct stepwise regression analysis -
develop in young men and women of Ukraine with orthognathic bite mathematical
models of individual characteristics of the position of the occlusal plane. In 38 young
men (aged 17-21 years) and 55 young women (aged from 16 to 20 years) with occlusion
close to orthognathic bite and balanced faces, lateral teleroentgenograms were obtained
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CORRESPONDING AUTHOR using the Veraviewepocs 3D device, Morita (Japan). Cephalometric analysis was
e-mail: dman.yevnlk@gmall.Com performed using OnyxCeph®™ software. Cephalometric points and measurements
Dmitriev M. O. were performed according to the recommendations of W. B. Downs, J. McNamara, R.

A. Holdway, P. F. Schmuth, A. M. Schwarz, C. C. Steiner and C. H. Tweed. In the licensed
statistical package "Statistica 6.0", using regression analysis, the following
teleroentgenographic characteristics of the position of the occlusal plane were
simulated: the angle YGOCLPI, the angle POR_DOP, the angle POR_OCP, and the
SN_OSP angle. It was established that in both young men and women, all four possible
models with a determination coefficient from 0.808 to 0.998 in young men and from
0.832 to 0.974 in young women were constructed. In the analysis of models of
teleroentgenographic characteristics of the position of the occlusal plane, depending
on the peculiarities of the metric characteristics of the craniofacial complex, it was
found that in young men the most frequent regression equations include - the Wits
indicator (21.1% for all four equations), the angle AB_NPOG (15.8%) and the distance
PN_POG (10.5%). Inyoung women, most often the regression equations include - Wits
indicator (17.4% - also to all 4 equations); angle AB_NPOG, distance AFH, angle MM
and angle SN_GoGn (by 8.7%). So, using the method of stepwise regression, among
Ukrainians of juvenile age, based on the features of teleroentgenographic indicators,
reliable models of individual cephalometric characteristics of the occlusal plane were
created.
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Introduction

The issue of dentitions occlusion in scientific and
practical literature have a lot of attention. The existence of
different philosophies, techniques, often lack of common
definitions - constantly encourages scientists and
practitioners to conduct new research in this field. With the
development of science, there is more and more issues
related to the functioning of the tooth-jaw system and its

impact on other organs and systems.

One of the main functions of the teeth and jaws is
chewing function, which is implemented when closing the
dental rows of the upper and lower jaws. The closure occurs
in certain occlusion contact points, the totality of which forms
the actual occlusion plane. Depending on the shape and
nature of the closure, different contact groups are formed
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and, accordingly, distinguish functional and static occlusion
planes, which are usually depicted for technical reasons as
straight lines on sagittal and frontal projections. And since
the parameters of the occlusion planes are closely related
to the characteristics of the teeth, anatomy and the functioning
of the temporomandibular joints, the nature of the growth of
craniofacial structures and muscle function, it is precisely
because of the change in occlusion that we have the
possibility of indirect influence on the above structures. A
well-known gnathologist, one of the founders of the doctrine
of the "chewing organ" Rudolf Slavicek notes: "The functions
of the chewing organ are completely different and are closely
connected to the somatic and mental functions of the brain.
Of course, there is adaptability and compensatory capacity.
However, the chewing organ and the psyche are closely
interconnected "[30].

Very acute question arises about the creation of artificial
occlusion surface in the treatment of complete adentia. So,
in the manufacture of complete dentures, it is suggested to
use the found dependencies of the location of the occlusion
plane in relation to different anatomical planes. As a result of
the use of completely non-invasive methods with the use of
optical three-dimensional scanning systems and the
creation of a three-dimensional object with facial and dental
structures, the averaged relation of the occlusion plane and
the Camper's plane passing through the tragus and
subnasale, and having a 4.9° inclination in the sagittal plane,
was invented [25]. However, research of Quran F. A. M. A,
Hazza'a A. and Nahass N. A. [24] argues that the use of a
plane that passes through the upper edge of the tragus and
the lower edge of the nose wing is more correct for
determining the occlusion plane.

The position of the closure planes is investigated in
relation to the HIP-plane (Hamulus-Incisive-Papilla), which
is quite convenient for clinical use. It is recommended to
use the mean values of the angle of inclination of the
occlusion plane that passes through the incisal edge of the
central incisors and the mesiobuccal cusp of the upper first
molar - 2.61+0.81° and mesiobuccal cusp of the upper
second molar - 7.72+1.60° [14], although works by
Jayachandran S., Ramachandran C. R. and Varghese R.
[20] point to the parallelism of the planes. V. A. Khvatov [21]
indicates exactly the orthopedic plane passing through the
distobuccal cusp of second molar and the incisal edge of
the central incisor of the mandible parallel to the Camper's
horizontal. The author recommends such a plane when
installing models in articulator, X-ray analysis, as well as in
the analysis of motion recordings.

Determination of the occlusion plane pays great attention
not only by maxillofacial surgeons and orthopedists, but also
orthodontists. Jack Dale, in a document presented at the
Charles H. Tweed Foundation Meeting in 1992, called the
occlusion plane "working table of orthodontics" [22].
Understanding the importance of proper control of the
occlusion plane is fundamental to the success of clinical
treatment.

Since the occlusion surface is rather complicated, it is
usually presented as a straight line which combines certain
light-weight currents in the sagittal plane to simplify the
understanding of skeletal and occlusion ratios on lateral
teleroentgenographic images. W. B. Downs [12] used the
ADP constructive point (anterior Downs point) the front point
of the occlusion plane by Downs - center of the line
connecting the incisal edges of the upper jaw and lower jaw
central incisors and PDP (posterior Downs point) - the back
point of the occlusion plane by Downs - the middle of the
line, which connects mesiobuccal cusp of the upper first
molar of the upper and lower jaw. C. C. Stainer [31] defined
the occlusion plane by passing it through the points apOcP
(anterior point of the occlusal plane, the ADP analog, the
anterior point of the occlusion plane by Downs) and ppOcP
(posterior point of the occlusal plane), the back point of the
occlusion plane by Steiner - is located in the place of the
most rear contact of the first molars.

Also, the position of the tooth row in the facial skeleton
can be characterized by a line passing through the incisal
edges of central incisors and distal lobes of second molars,
separately for the upper or lower jaw [21, 33].

Fushima K. et al. [15] proposes to consider two occlusion
planes - the anterior and posterior. The anterior occlusion
plane is a line extending from the incisal edge of the central
incisor of the upper jaw to the cusp of the upper second
premolar. Posterior occlusion plane - a line extending from
the lobe of the upper second premolar and the medial point
of the occlusal surface of the upper second molar. This
approach allows flexible approach to the diagnosis of tooth-
jaw abnormalities and often puts the main goal of treatment
- the normalization of the position of occlusion planes.

Three-dimensional studies by Coro J. C. et al. [5] of 111
people of different sex and age not only confirmed the
dependence of the location of the rear occlusion plane in
relation to the Frankfurt area in different facial types but also
found tight correlations between the inclination of the
posterior occlusion plane and the height of the branch and
length of the body of the mandible. In addition to the
morphological characteristics, closely related to the posterior
occlusion plane, the presence and nature of lateral
deviations of the mandible were revealed.

Choi Y. J. and co-authors [4] note that, in their studies of
a group of treated patients with such a complex treatment
plan and the stability of the results of dental implant pathology
as the front open the bite, depending on the cephalometric
configuration of the occlusion plane, and in particular the
nature of the occlusion of premolars, there were different
results of treatment.

It should also be noted that ignoring the degree of
inclination of the occlusion surface can significantly affect
the validity of such key diagnostic teleroentgenographic
indicators as ANB angle and WITS indicator [6].

Analysis of the spatial location of the occlusion plane
does not have any value in the treatment of functional
disorders. So, research by Sato M. et al. [27] demonstrate

6 ISSN1861-031X elSSN 2616-6208

Biomedical and Biosocial Anthropology



Dmitriev M. O., Gunas |. V., Dzevulska I. V., Zhulkevych I. V.

the close correlations of characteristics of chewing
movements and muscle work with spatial position of
occlusion plane, which allows professionals to work not
only within the anatomical standards but also influence the
complex functional connection elements craniofacial
complex.

To assess the cephalometric characteristics of the
occlusion plane in determining the orthodontic diagnosis,
teaching aids suggest to use norms [11, 13, 16] that have
been developed for different ethnic populations of other
countries. And for today there are no clear recommendations
on the use of a particular indicator, one or another
cephalometric method, as well as what normative bases,
which country or ethnic group should be used for Ukrainian
citizens.

The purpose of the study - by studying cephalometric
indices and conducting direct stepwise regression analysis
to develop in young men and women of Ukraine with
orthognathic bite mathematical models of individual
characteristics of the position of the occlusion plane.

Materials and methods

With the use of Veraviewepocs 3D device, Morita (Japan)
in 38 young men (17 to 21 years of age) and 55 young
women (aged from 16 to 20 years) with occlusion close to
the orthognathic and balanced face have received side
teleroentgenograms. Cephalometric analysis was
performed using OnyxCeph®™ software. Cephalometric
points and measurements were performed according to
the recommendations of A. M. Schwarz, J. McNamara, W.
B. Downs, R. A. Holdway, P. F. Schmuth, C. C. Steiner and
C. H. Tweed [12, 19, 23, 28, 29, 31, 32]. The analysis of
teleroentgenograms and the results of their researches
for Ukrainian young men and women is described in detail
and set out in a number of previous articles [7-10, 17, 18].

In accordance with the above-mentioned procedures,
we simulated the following teleroentgenographic
characteristics of the position of occlusion planes (Fig. 1):
YGOCLPI - the angle of inclination of the occlusion plane to
the palatine plane is formed by the lines Is1L-DPOcl and
ANS-PNS (°); POR_DOP - angle of inclination of the
occlusion plane by Downs to the Frankfurt area, formed by
the lines Po-Or and ADP-PDP (°); POR_OCP - angle of
inclination of the occlusion plane by Steiner to the Frankfurt
plane, formed by the lines of apOcP-ppOcP and Po-Or (°);
SN_OCP - the angle of inclination of the shutter plane by
Steiner to the front of the skull, formed by the lines apOcP-
ppOCP and S-N (°).

The statistical processing of the obtained results was
carried out in the license package "Statistica 6.0" using a
direct stepwise regression analysis.

Results

As a result of modeling teleroentgenographic
characteristics of the occlusion plane in young men and
women with orthognathic bite and balanced face,

Fig. 1. Teleroentgenographic characteristics of the position of
occlusion planes. 1 - YGOCLPI, 2 - POR_DOP, 3 - POR_OCP, 4 -
SN_OCP.

depending on the metric parameters of the skull, we
constructed the following linear equations.
For young men:

YGOCLPL =-33.59-0.224 xN_SP_SP-0.981 xWITS +
0.465 x T + 0.109 x GL_SN_S + 0.439 x MM - 0.167 x
GL_SNPOG (R?=0.808; F,  ,=20.35; p<0.001; Error of
estimate=1.858),

(6.29)

POR_DOP =10,84-0.483 x PN_POG - 1.396 x WITS -
0.778 x AB_NPOG - 0.217 x AFH + 0.132 x B (R?=0.953;
F(5_30)=122.4; p<0.001; Error of estimate=1.050),

POR_OCP =8.421-0.457 x PN_POG - 1.170 x WITS -
0.782 xAB_NPOG -0.106 x R_ASC (R?>=0.988; F )=627.6;
p<0.001; Error of estimate=0.518),

(4.31

SN_OCP =77.24-0.801 X SND - 1.439 x WITS - 0.916 x
AB_NPOG - 0.105 x S_L (R?=0.980; F ,=375.2; p<0.001;
Error of estimate=0.745).

(4.31

For young women:

YGOCLPL =-34.59 + 0.453 x B - 0.551 x FMA - 0.369 X
P_OR_N+0.149xN_POG_-1.311 xWITS + 0.749 x MM
(R?=0.832; F(GM)=36.37; p<0.001; Error of estimate=1.769),

POR_DOP = -54.08 - 0.483 x PN_POG + 0.292 x
SN_GOGN +0.858 x F - 0.532 x SNA-0.201 x AFH + 0.342
XMM - 0.555 xWITS (R?=0.849; F ):34.52; p<0.001; Error
of estimate=1.954),

(7.43

POR_OCP = -39.83 + 0.891 x POR_GNS + 0.112 x
ML_NSL -0.169 x AFH - 0.638 xAB_NPOG - 0.915 x WITS
(R?=0.929; F_ . =117.2; p<0.001; Error of estimate=1.227),

(5.45)
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SN_OCP =85.33+0.073 x SN_GOGN - 0.993 x SND +
0.060 xPN_A-1.424 xWITS-0.841 xAB_NPOG (R?=0.974;
F )=335.6; p<0.001; Error of estimate=0.659).

(5.45

In the constructed models: R? - coefficient of

Fisher's criterion; St. Error of est'i"r%ate - standard error of
the standardized regression coefficient; AB_NPOG - angle
formed by lines A-B and N-Pog (defines the position of the
plane AB in relation to the N-poq); AFH (distance AFH or
front height of the face) - distance from the point Me to the
line ANS-PNS; B (basal angle) - formed by lines ANS-PNS
(palatine plane SpP) and Im-Me (mandibular plane MPS
by Schwarz) (indicates the angle between the upper and
lower jaws); F (face angle or angle F) - formed by lines_Se-
N and N-A (determines the location of the anterior contour
of the upper jaw in the jet plane to the base of the skull);
FMA (angle FMA, also meets the designation POr_MeGo) -
formed by lines tGo-Me (mandibular plane Mp) and Po-Or
(Frankfurt plane Fp); GL_SN_S (index GI'_Sn_Sn_Gn' or
facial vertical index) - distance ratio of GI'-Sn and Sn-Gn'
(defines vertical relationships in the face profile);
GL_SNPOG (angle GI'SnPog' or indicator of convexity of
the soft tissue profile) - formed by lines GI'-Sn and Sn-Pog';
ML_NSL (angle ML_NSL, or angle SN_GoMe) - is formed
by lines tGo-Me and S-N (angle of inclination of the
mandibular plane to the base of the skull); MM (maxillo-
mandibular angle) - is formed by lines A-B and ANS-PNS
(defines the angle below which the upper jaw is located in
relation to the lower jaw in the sagittal plane); N_POG_
(angle N'Hold_Pog'_Hline) - angle between lines Ls-Pog’
(H_line, Holdway line) and N'Hold-Pog'; N_SP_SP
(coefficient N_Sp'_Sp'_Me) - distance ratio N-Sp' and Sp'-
Me (the ratio of the upper and lower height of the face);
P_OR_N (soft tissue angle, or angle P_Or_N'Hold_Pog') -
formed by lines Po-Or and N'Hold-Pog'; PN_A (distance
PN_A) - distance from the point A to the point PNm
(perpendicular line from the point N to the line Po-Or);
PN_POG (distance PN_Pog) - distance from the point Pog
to the nose perpendicular PN (perpendicular line from the
point N to the line Po-Or); POR_GNS (angle POr_GnS or Y-
axis) - angle formed by lines Po-Or and S-Gn (angle of
inclination Y-axis relative to the Frankfurt horizontal); R_ASC
(length of the branch of the mandible) - distance from the
constructive point R.asc to a constructive point tGoS; S_L
(distance S_L or the front length of the skull base by Steiner)
- from the point S to a constructive point L, which is formed
at the intersection of the perpendicular carried out from the
point Pog to the line Se-N; SN_GOGN (angle SN_GoGn) -
is formed by lines Go-Gn and S-N (angle of inclination
(MpSt) mandibular plane by Stainer, to the base of the skull);
SNA (angle SNA) - is formed by lines S-N and N-A (indicates
the anterior-posterior position of the upper jaw to the base
of the skull); SND (angle SND) - formed by lines S-N and
N-D (indicates the anterior-posterior location of the
symphysis (D - the center of the symphysis ossification) of

the lower jaw to the base of the skull); T (profile angle T) - is
formed by lines Sn-Pog' and Pn (nasal perpendicular,
perpendicular to the line from the point N' to the line Se-N);
WITS (indicator Wits) - distance between constructive points
AOcIP and BOcIP - projections of the corresponding points
A and B on the line apOcP-ppOcP (OcPSt, closing plane by
Steiner), indicates a linear interjaw ratio in the anterior-
posterior direction (if the projection of point A lies ahead of
the projection of point B then the indicator takes a positive
value; if the projection of point A lies behind the projection
of point B then the indicator takes a negative value).

Discussion

In addition to the existence of different views on the
definition of occlusion plane, discussions and scientific
research are constantly under way to find regularities and
correct landmarks to determine its spatial position.

Thus, Camara C. A. and Martins R.P. [2] suggested the
use of a Functional Aesthetic Occlusal Plane (FAOP), which
passes through the point of closure of the lips and the
midpoint of the contact between the molars of the upper
and lower jaws as a benchmark. It is noted that the
maximum functional and aesthetic result is observed at
the tangent location of the edge of the lower central incisors
to this plane and the location of the incision edge of the
maxillary central incisors is 2-4 mm below the latter.

S. Braun et al. [1] when investigating 260 people found
geometric dependencies, in the form of regression
polynomials, the distance from the center of the mandibular
fossa to the functional occlusion plane and the angle of the
latter with respect to the anterior part of the base of the
skull, the S-N line.

Investigation by Celar A. et al. [3] revealed a different
nature of the location of occlusion planes, depending on
different skeletal types and classes of dental anomalies
by Engle. They retrospectively investigated
teleroentgenograms of 230 people for the presence of
bisectorial, reverse and backplane correlations with the
Frankfurt (P-Or) and basal (S-Na) planes. Studies have
shown stronger and more stable correlations with the basal
plane compared to the Frankfurt, possibly due to the
frequent difficulties in the localization of the orbital point
and the porion. So in the group with skeletal second class,
the anterior and posterior occlusion planes had a steeper
(larger) angle of inclination compared with a more horizontal
position in people with skeletal third grade. When divided
into groups by the nature of the occlusion of the first molar
by Engle, the front occlusion plane did not have statistically
significant differences in relation to both planes, but at the
same time the posterior occlusion plane significantly
differed. The group with the first class correlation of molars
had the most horizontally located occlusion plane.

Sahoo S. et al. [26] conducted a rather deep analysis of
the literature from 1963 to 2013 relating to the determination
of the occlusion plane, it is concluded that there are few
real long-term studies and reliable data that could
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recommend a single reliable orientation for determining
the occlusion plane in various clinical cases.

In young men and women with orthognathic bite we
developed reliable models of individual
teleroentgenographic characteristics of the position of the
occlusion plane, depending on the peculiarities of the
metric characteristics of the craniofacial complex. It was
established that in both young men and women, all four
possible models with a determination coefficient of 0.808
to 0.998 in young men and from 0.832 to 0.974 in young
women were constructed.

In the analysis of the models, it was found that in young
men most often the regression equations include the Wits
index, which indicates the linear interjaw relation in the
anterior-posterior direction (21.1% to all four equations),
the angle AB_NPOG (15.8%), and the distance PN_POG
(10.5% ) In young women, most often the regression
equations include - the Wits indicator (17.4% - to all 4
equations); angle AB_NPOG, distance AFH (or forward facial
height), maxillo-mandibular angle MM and angle SN_GoGn
(by 8.7%). It should be noted that among the metric
characteristics of the craniofacial complex to the models of
teleroentgenographic characteristics of the position of the
occlusion plane only in young men include the index
GI'_Sn_Sn_Gn ', the angle GI'SnPog’, the coefficient
N_Sp'_Sp'_Me, the length of the branch of the mandible
R_ASC, the distance S_L and the profile angle T, and only
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BU3HAYEHHS IHOUBIAYANIbHUX TENEPEHTIEHOMPA®IYHUX XAPAKTEPUCTUK NONOXEHHSA 3MUKAIBHOI NIOLLWUHU Y
YKPAIHCBHKUX IOHAKIB | IBYAT 13 OPTOrHATUYHUM NMPUKYCOM
Amimpiee M. O., I'yHac I. B., [3esynbcbka I. B., XKynkesuy I. B.

Ha cb0200HiwHIt OeHb HeMae Yimkux pekomeHOauili ujodo 3acmocy8aHHs1 MO20 YU IHWO20 MoKasHuUKa, ueganoMempuyHoeo mMemody,
HOopmMamueHoi ba3u 0nsi MewkaHuie YkpaiHu rnpu ouiHyi yeghanomMempuyHUX xapakmepucmuk 3MuKanbHoi niowuHu. Mema docnidxeHHs
- WIISIXOM 8UBHEHHST UeharioMempuYHUX MOKa3HUKI8 | MpoeeOeHHs MpsiMO20 MOKPOKOBO20 pespeciliHo20 aHarisy pos3pobumu y roHakie
i disdam YkpaiHu 3 opmozHamuy4yHuUM MPUKYyCOM MamemamuyHi moderi iHOugidyanbHUX XapakmepuCmukK OMIOXEHHS 3MUKalbHOI
nmowuHu. Y 38 roHakie (sikom 8id 17 do 21 poky) ma 55 disuam (sikom 8id 16 0o 20 pokig) 3 OK/H3iEr0 HabWKEHOK 00 OPMO2HaMUYHO20
npukycy ma 3banaHcogaHumu obnuydsmu 6ynu ompumaHi 60kosi menepeHmeeHozpamu 3a doromozor npucmpoto Veraviewepocs 3D,
Mopima (SroHist). Lleghanomempuyruli aHanis npogodusnu 3a 00rnoMo2oto npoepamHoeo 3abesneqeHHss OnyxCeph®™. LleghanomempuyHi
mOoYKU ma euMiptogaHHs1 poeodunu 32i0H0 pekomeHdauiti W. B. Downs, J. McNamara, R. A. Holdway, P. F. Schmuth, A. M. Schwarz,
C. C. Steiner ma C. H. Tweed. B niyeHsitiHomy cmamucmuy4HoMy rakemi "Statistica 6.0", 3 sukopucmaHHsIM peepeciliHo20 aHasnisy,
pogedeHO MOOe08aHH HacmMyrnHUX mesepeHmaeHoepagiyHUX XapakmepucmuK MOMOXEeHHsT 3MuKanbHOI nnowuHu: kyma YGOCLPI,
kyma POR_DOP, kyma POR_OCP ma kyma SN_OCP. BcmaHoerneHo, wo ik 8 toHakie, mak i y digyam nobydoeaHi yci 4 MOXnueux
modeni 3 koegiuyieHmom demepmiHayii id 0,808 0o 0,998 & rwHakie i 8id 0,832 do 0,974 y disyam. [llpu aHanisi modenel
merniepeHmaeHoepahiyHUX XxapakmepucmuK MOJIOKEHHSI 3MUKasbHOI NIoWUHU 8 3asiexHocmi 8id ocobnusocmel MempuyHUx
Xapakmepucmuk KpaHioghaujiarnbHo20 KOMIM/IeKCY 8CMaHOB8/IeHO, W0 8 toHaKig Halbinbw Yyacmo 00 pespeciliHUX pigHsiHb 8X005Mb -
rnokasHuk Wits (21,1% - do ycix 4 pigHsiHb), kym AB_NPOG (15,8%) ma eidcmaHb PN_POG (10,5%). Y diguam Halbinbw yacmo 00
peapecitiHux pigHsIHb 8x00simb - nokasHuk Wits (17,4% - makox 0o ycix 4 pigHsiHb); kym AB_NPOG, gidcmaHb AFH, kym MM ma kym
SN_GoGn (o 8,7%). Takum 4yuHoM, 3a OOMOMO20t0 MemMody MOKPOKOBOI peapecii 3 8KIMIOYEHHSIM, Y yKpaiHUi8 toHaubKoe2o 8iKYy, Ha
ocHogi ocobnusocmell menepeHmeeHozpagidyHUX MoKka3HuKie po3pobrneHi docmosipHi modeni iHOuUgIOyanbHUX
menepeHmeeHoepapidHUX xapakmepucmuK MOMIOXEHHS 3MUKasIbHOI MIOWUHU.

KniouoBi cnoBa: 3mukanbHa nnowuHa, yeganomempis, pespecitiHull aHani3, toHaku, digyama, opmoeHamuyHul MpPUKycC.

ONPEAENEHUE MHOMBUAOYANbHbIX TENEPEHTTEHOMPA®UYECKUX XAPAKTEPUCTUK MONMOXEHUS OKKITFO3MOHHOM
NMOCKOCTU Y YKPAUHCKUX FOHOLLEN U OEBYLLEK C OPTOrHATUMECKUM MPUKYCOM

Amumpuee H. A., 'yHac U. B., []3esynbckasi U. B., Xynkeeuy U. B.

Ha ceeodHsiwHUl OeHb Hem Yyemkux pekomeHOauul ro NMPUMEHEHUI0 MO20 UMU UHO20 rokasamerisi, ueghanomempuyeckoeo memoda,
HopmamueHoU 6asbl 0551 xumenel YKpauHbl rpu OUeHKe uegharoMempuyecKkux xapakmepucmuK 3aMbikameribHol nrnockocmu. Llenb
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uccrnedosaHusi - nymem u3y4yeHusi yeghariomempuyecKux rokasamerneul u nposedeHusi NPsSMo20 Nowaso8020 pPespecCUOHHO20 aHanusa
pa3pabomampb y oHowel u desyweK YKpauHbl C OpmoO2Hamu4yecKuM fpuKycoM mamemamu4yeckue modesiu UHOU8udyasnbHbIX
Xapakmepucmuk MofoXeHUs1 3aMblkamerbHoU nrnockocmu. Y 38 roHowel (8 so3pacme om 17 do 21 eoda) u 55 desywek (8 so3pacme
om 16 0o 20 nem) c¢ okkmo3uel npubnuxeHHOU K OpmogHamu4yecKkoMy fnpuKycy u cbanaHcupogaHHbIMU nuyamu Obiiu nonyYeHbl
bokoeble menepeHmeaeHo2paMMbl C nNoMowbio ycmpoticmea Veraviewepocs 3D, Mopuma (5InoHust). Llegpanomempudeckuli aHanus
pogodusiu ¢ nomouibto npoepammbl OnyxCeph3™. [legharomempudeckue moyku U UBMEPEHUST MPOBOOUIIU CO2TaCHO pPeKoMeHOauusim
W. B. Downs, J. McNamara, R. A. Holdway, P. F. Schmuth, A. M. Schwarz, C. C. Steiner u C. H. Tweed. B 1uyeH3UOHHOM Cmamucmu4eckom
nakeme "Statistica 6.0", ¢ ucnonb3osaHuemM peepeccuoHHO20 aHanusa, npoesedeHo modenupogaHue credyruux
menepeHmaeHo2pahudECKUX Xapakmepucmuk rosioxKeHus1 3ambikamernbHol rinockocmu: yena YGOCLPI, yena POR_DOP, yena
POR_OCP u yena SN_OCP. YcmaHoeneHo, 4Ymo KaK y toHowel, mak u y 0esyweKk nocmpoeHbl 8ce 4 803MOXHbIX MOOenu ¢
KoagppuyueHmom demepmurHayuu om 0,808 do 0,998 y roHowel u om 0,832 0o 0,974 y desywek. [pu aHanuze modenel
menepeHmaeHospagu4ecKux xapaKkmepucmuk os10XKeHUs 3aMblKkamesibHOU MI0CKOCMuU 8 3asucuMocmu om ocobeHHocmel
MempuyYeCcKux xapakmepucmuK KpaHuogayuarnbHO20 KOMIIeKca yCmaHO8/IeHo, Ymo y loHowel Hauboriee 4acmo K pe2pecCuOHHbIM
ypasHeHusiM 8xo0sim - riokasamernb Wits (21,1% - k ecem 4 ypasHeHusiM), yeon AB_NPOG (15,8%) u paccmosiHue PN_POG (10,5%).
Y Odesywek Haubonee 4acmo K pe2pecCUOHHbIM ypasHeHUsiM 8x00sim - rnokasamenb Wits (17,4% - makxe Ko ecemM 4 ypasHEHUsIM);
yeon AB_NPOG, paccmosiHue AFH, yzon MM u yzon SN_GoGn (o 8,7%). Takum obpa3om, ¢ rnomowbto Mmemoda rnowazoeou
peapeccuu ¢ ekoYeHUsAMU, Ons yKpauHUues8 IoHOWeCK020 go3pacma, Ha ocHoge ocobeHHocmeli menepeHmaeHo2pagpuyecKux
rnokazameneld, pa3pabomaHbl docmoeepHbie Modenu UHOUBUOyarbHbIX meiepeHmeeHo2paghuUIECKUX XapakmepucmuK Mos0XeHUs
OKKITIO3UOHHOU M/10CKOCMU.

KntouyeBble croBa: OKK/THO3UOHHasi M0CKOCMb, ueganoMmempusi, pe2pecCuoHHbIlU aHanu3, KHowu, 0esywKu, opmoaHamu4yecKkul
MPUKYC.
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