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Taking into account the importance of determining the teleroentgenographic indicators
of the spatial position of central incisors, arises a scientific and clinical interest in
conducting such studies. The purpose of the study is to develop mathematical models
of individual characteristics of the position of upper central incisors in young men and
women of Ukraine with orthognathic bite by studying the cephalometric indices and
conducting direct stepwise regression analysis. With the help of Veraviewepocs 3D
device, Morita (Japan) 38 young men (aged 17 to 21 years) and 55 young women (aged
16 to 20 years) with occlusion close to orthognathic bite and balanced faces 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. In the licensed statistical package "Statistica
6.0", using the direct stepwise regression analysis, the following teleroentgenographic
characteristics of the position of the upper central incisors were performed: distance
1u_APog, distance 1u_Avert, distance 1u_NA, angle Max1_NA, angle Max1_SN and
angle Max1_SpP. In young men and women with occlusion close to orthognathic bite
and balanced face, reliable regression models of individual teleroentgenographic
characteristics of the position of upper central incisors with a determination coefficient
of greater than 0.50 have been developed, depending on the peculiarities of the metric
characteristics of the craniofacial complex: in young men of 6 possible models, have
been constructed 5 with coefficients of determination R? from 0.672 to 0.928, and for
young women - all 6 possible models with determination coefficient R? from 0.508 to
0.663. In the analysis of models with a determination coefficient higher than 0.50, it was
found that in young men most often the regression equations include - the angle
AB_NPOG (12.0%), distance COND_GN, inclination angle I, MAX maxillary length,
Se_N distance, Nap angle, NBa-PtGn angle, SND angle and Wits indicator (by 8.0%).
In young women most often models include - the angle AB_NPOG and the Wits indicator
(by 15.4%); angle N_POG (11.5%); the angle GI'SnPog’ and the distance LPALAT (by
7.7%).

Keywords: upper central incisors position, cephalometry, regression analysis, young
men and women, orthognathic bite.

Introduction

One of the most common reasons for appeals to an
orthodontist doctor is to improve your smile and not only
change the color of the teeth but also position of the frontal
group of teeth. After all, in a society successful, prospective,
position in society is often associated with beauty and a
beautiful smile [36].

The rapid development of computed technology and the

use of digital tools offers a new perspective for daily clinical
activity. They allow the physician to visualize the ultimate
goal of treatment, taking into account the basic laws of
aesthetics and harmony, as well as the patient's own wishes,
creating an effective communication tool between the dentist
and the patient.

When assessing the smile and facial expression in a
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non-stressed condition, which is usually evaluated in three
projections [30], the physician pays attention to the shape,
size and position of the front teeth. The use of digital smile
design tools - DSD (digital smile design) [16, 25, 29, 31, 38]
helps to determine if there is a need to change the shape
and size of the teeth themselves by direct or indirect
restorations. But if you need to change your face profile, you
often need orthodontic treatment. After all, orthodontists,
having the ability to change the position of the frontal group
of teeth, can also significantly affect the patient's profile. Many
studies are devoted to this issue and changes that occur
with the face during and after orthodontic treatment are
described and continue to be studied by many authors [4,
15, 23, 37, 45, 46].

But the doctor who plans to change the person's face
needs to have a clear idea not only about the average standard
values of the corresponding facial and dental indices, but
also to take into account the ethnic peculiarities of the
perception of the true meaning of "beauty" [42], face type [32],
and also taking into account aesthetic preference of the patient
when creating an individual treatment plan [5, 7].

Taking into account the importance of determining the
teleroentgenographic indices of the spatial position of central
incisors and the diversity of the proposed methods [14, 28,
40, 43], as well as the lack of the possibility of identifying the
individual normal values of these indicators, there is a
scientific and clinical interest in conducting research on these
issues. And the use of modern mathematical techniques
allows us to develop tools for determining the individual
normal values of the position of central incisors, taking into
account their ethnic [24, 27], sexual, age [26] and anatomical
[6] features of man.

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

Materials and methods

With the help of Veraviewepocs 3D device, Morita (Japan)
in 38 young men (17 to 21 years of age) and 55 young women
(aged 16 to 20 years) with occlusion close to the orthognathic
bite and balanced face 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 [14, 20, 21, 28, 33,
40, 41, 43]. 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
articles [8-11, 18, 19, 44].

We, in accordance with the above-mentioned methods,
simulated the following teleroentgenographic characteristics
of the position of the upper central incisors (Fig. 1): APOG_1U
(distance 1u_APog) - the distance from the point Is1u (the
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Fig. 1. Teleroentgenographic linear and angular characteristics of
the position of upper central incisors. 1 - APOG_1U (distance
1u_APog ); 2-AVERT_1U (distance 1u_Avert); 3-NA_1U (distance

1u_NA); 4 - MAX1_NA (angle Max1_NA); 5 - MAX1_SN (angle
Max1_SN); 6 - MAX1_SPP (angle Max1_SpP).

incisal edge of the upper central incisor) to the line A-Pog;
AVERT_1U (distance 1u_Avert) is the distance from the point
of Is1u (the incisal edge of the upper central incisor) to the
perpendicular to the Frankfurt plane (Po-Or) through the point
A (if the distance located medially, that is, the incisal edge of
the incisor is in the front with respect to the line position,
then the indicator takes a positive value, and if the distance
is distal, that is, the incisal edge of the incisor is in the
posterior with respect to the line position, then the figure
takes a negative value); NA_1U (distance 1u_NA) - distance
from the point Ls1u to the line N-A (defines the anterior-
posterior arrangement of the crown part of the upper central
incisor to the line N-A); MAX1_NA (angle Max1_NA) -
formed by the lines Ap1u-Is1u (inclination of the central axis
of the upper central incisor) and N-A; MAX1_SN (angle
Max1_SN) - formed by the lines Ap1u-Is1u (inclination of the
central axis of the upper central incisor) and S-N; MAX1_SPP
(angle Max1_SpP) - is formed by lines Ap1u-Is1u (inclination
of the central axis of the upper central incisor) and ANS-PNS
(palatal plane SpP).

Construction of models of linear and angular
characteristics of the position of upper central incisors,
depending on the peculiarities of the metric parameters of
the skull, is carried out in the statistical package "Statistica
6.0" using straight-line regression analysis.

Results

As a result of modeling teleroentgenographic
characteristics of the position of upper central incisors in
young men and women with occlusion close to orthognathic
bite and balanced faces, depending on the metric parameters
of the skull, we have constructed linear equations for the
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following indices.

For young men:

AVERT_1U = -22.96 + 0.271 x AB_NPOG + 0.222 x | +
0.278 x PN_A+0.177 x NBA_PTGN - 0.317 x MAX + 0.073 x
COND_GN (R?=0.748; F . =14.85; p<0.001; Error of
estimate=1.077),

(6.30)

NA_1U=-18.55+0.265 xAB_NPOG + 0.137 x LPALAT +
0.166 xN_SE-0.369 x MAX +0.149 x| +0.117 x NBA_PTGN
(R?=0.729; F(6_30)=13.48; p<0.001; Error of estimate=0.943),

MAX1_NA = 14.28 - 0.774 x NAPOG + 0.172 x S_L
(R?=0.672; F(2_33)=33.73; p<0.001; Error of estimate=3.241),

MAX1_SN =-73.09 + 1.863 x SND + 1.992 xAB_NPOG +
1.611 x WITS + 0.502 x NAPOG + 0.224 x NSBA + 0.209 x
N_SE (R?=0.929; F =62.98; p<0.001; Error of
estimate=2.218),

(6.29)

MAX1_SPP =164.0 + 0.550 x SND - 1.165 x MM + 1.411
x WITS +0.113 x COND_GN + 0.184 x ML_NSL (R?=0.819;
F s.50=27-24; p<0.001; Error of estimate=2.612).

The regression model of the distance of 1u_APog in
young men with orthognathic bite has a determination
coefficient of less than 0.5 (R2 = 0.483) and therefore has
no practical significance for orthodontists.

For young women:

APOG_1U =-2.900 + 0.376 x N_POG_ + 0.128 x AFH -
0.152 x GL_SNPOG - 0.028 x GL_SN_S (R?=0.508;
F(4.49)=12.66; p<0.001; Error of estimate=1.323),

AVERT_1U = -30.08 + 0.264 x P_OR_N + 0.342 x
AB_NPOG + 0.283 x N_POG_ + 0.085 x COND_GN - 0.092
x GL_SNPOG (R2=0.663; F( )=18.87; p<0.001; Error of
estimate=1.244),

5.48,

NA_1U=0.248 + 0.505 xAB_NPOG +0.165xN_POG_ +
0.198 x MAX_MAND +0.212 x WITS (R?=0.662; F( )=24.0‘I ;
p<0.001; Error of estimate=1.056),

4.49

MAX1_NA = 36.62 + 1.258 x AB_NPOG - 1.301 x
SN_GOGN + 1.017 x ML_NSL + 0.591 x WITS (R?=0.561;
F(4.46)=14.67; p<0.001; Error of estimate=3.710),

MAX1_SN=-36.70 + 1.806 x SND + 0.832 xAB_NPOG +
1.010 x WITS + 0.423 x LPALAT - 0.297 x S_L (R?=0.649;
F 5.45=16.65; p<0.001; Error of estimate=3.553),

MAX1_SPP=210,9- 1,211 xMM + 0,628 xANB + 0,698 x
WITS + 0,349 x LPALAT (R?=0,575; F ,,.=15,54; p<0,001;
Error of estimate=3,817).

(4,46)

In these models: R? - coefficient of determination; F(!'”) !
- critical o and got (!!,!!) value of Fisher's criterion; St. Error
of estimate - 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; ANB (angle ANB) - is
formed by lines A-N and N-B (indicates an angular interstitial
relation in the anterior-posterior direction; angle ANB is
considered positive if point A is in front of NB; if the lines NA
and NB overlap, then the ANB angle is 0°; if point A is behind
the NB line, then the angle is considered negative);
COND_GN (effective length of mandible, or distance
COND_GN) - distance from the point Cond to the point Gn;
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-Pod'; | (angle |, inclination
angle) - angle formed by line ANS-PNS and Pn (nasal
perpendicular, perpendicular to the line from the point N' to
the line Se-N), angle of inclination of the upper jaw (spinal
plane) to the nasal perpendicular; LPALAT (the value of the
base of the upper jaw, CT-indicator) - distance between points
ANS and PNS; MAX (length of the upper jaw) - distance from
the constructive point apMax to the point PNS; MAX_MAND
(maxillo-mandibular difference) - difference between
distances Cond-A and Cond-Gn; ML_NSL (angle ML_NSL,
or angle SN_GoMe) - is formed by lines {Go-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 jet plane);
N_POG_ (angle N'Hold_Pog' Hline) - angle between lines
Ls-Pog' (H line, Holdway line) and N'Hold-Pog'; N_SE
(distance Se_N or the length of the front of the skull base by
Steiner) - distance from the point Se to the point N; NAPOG
(angle of the skeletal face obliquity, or angle NaPog) - formed
by lines N-A and A-Pog; NBA_PTGN (angle NBa-PtGn or the
angle of the front axle) - formed by lines N-Ba and Pt-Gn
(determines the direction of development of the mandible);
NSBA (angle NSBA) - formed by lines S-N (the front part of
the skull base) and S-Ba; 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
Ato the point PNm (perpendicular line from the point N to the
line Po-Or). If the point A is distal from the nasal perpendicular,
then the indicator takes a negative value, and if the medial
than a positive value; 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 Steiner, 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); WITS (indicator Wits) - distance
between constructive points AOcIP and BOcIP - projections
of the corresponding points A and B on the line apOcP-
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ppOcP (OcP$St, 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

To evaluate the position of the frontal group of teeth,
several methods can be used by orthodontists. The most
ancient method is to measure the inclination of the crown
part on the gypsum diagnostic models with the help of a
protractor (tooth inclination protractor) TIP [17] - rather cheap
and simple method whose significance is significantly
different from the teleroentgenographic data and allows only
to assess the position of the vestibular-oral and mesiodistal
inclinations relative to the occlusion plane, the definition of
which is often complicated especially in persons with
pronounced closure curves. The most promising and
informative method is to use a dental computed tomography,
which allows three-dimensional reproductions of bone
tissues to be obtained and it is enough to accurately measure
linear and angular parameters [2, 13]. Despite the gradual
decrease in the price of equipment, an increase in the size
of the matrix and an increase in the detail of the image, the
method is not yet included in the protocol of orthodontic
patient research. It should also be noted that at present,
normative bases concerning three-dimensional
characteristics of the tooth-jaw system are not presented.

The most accessible and used method is
teleroentgenographic research that allows you to determine
the position of the central axis of central incisors in relation
to different anatomical structures. Different researchers have
proposed different methods of determination, each of which
has its drawbacks and advantages. So Stainer S. [43] used
the angle S-N-A and determined the angular positions of the
central axis of the upper central incisor to the lines of this
angle, as well as the distance of the vestibular surface of the
latter to the line N-A. Downs W. [14] used a inter-incisor
angle and a line connecting the upper and lower jaws A-Pog
to determine the position of the upper central incisors. Mc
Namara [28] determined the distance of the vestibular
surface of the central incisor to the perpendicular in relation
to the Frankfurt horizontal, conducted through the point A.
G. Schmuth [40] used the angle value to the palatal plane
ANS-PNS and the angle and distance to the line N-A.

The mathematical analysis of the metric characteristics
of the craniofacial complex allows us to create a valuable
diagnostic tool for modeling the individual tooth-jaw norm of
the patient, identifying the actual pathological abnormalities
and methods of treatment [20, 33]. Mathematically analyzed
data of cephalometric studies allow to study evolutionary
changes, genetic interconnection of ethnic groups, and to
establish the influence of different morphological structures
on the formation of craniofacial structures [1, 22]. Many
studies point to the presence of various dependencies found

by regression and correlation analyzes between different
anatomical head structures and tooth-jaw system
parameters [3, 34, 35, 39].

For Ukrainian young men and women with orthognathic
bite we developed reliable regression models of individual
teleroentgenographic characteristics of the position of upper
central incisors with a determination coefficient greater than
0.50, depending on the peculiarities of the metric
characteristics of the craniofacial complex. It was established
that in young men from 6 possible models, 5 were
constructed with determination coefficient R? from 0.672 to
0.928, and in young women - all 6 possible models with
determination coefficient R? from 0.508 to 0.663.

In the analysis of models with a determination coefficient
higher than 0.50, it was found that in young men most often
the regression equations include - the angle AB_NPOG
(12.0%); distance COND_GN, inclination angle |, MAX
maxillary length, Se_N distance, Nap angle, NBa-PtGn
angle, SND angle and Wits indicator (by 8.0%). In young
women, most often the regression equations include - the
angle AB_NPOG and the Wits indicator (by 15.4%); angle
N_POG (11.5%); angle GI'SnPog' and the distance LPALAT
(by 7.7%).

In the previous study [12], in the simulation of individual
teleroentgenographic characteristics of position of the lower
central incisors in young women with orthognathic bite of 7
possible regression models was constructed with 5 with a
determination coefficient from 0.694 to 0.849, the most
frequent (from 7.7 to 11.5%) included were the angle ANB,
facial vertical index, lower face height ANS_ME, NBA_PTGN
face angle and distance S_E. In young women, all 7 possible
models with a determination coefficient from 0.595 to 0.794
(which is also lower than in the models of the position of the
upper central incisors) were constructed, which most often
(from 5.6 to 16.7%) included the angle N_POG, the Wits
indicator, the inclinational angle |, and the H angle, the angle
of the MM and the angle of NBa-PtGn (by 5.6%)

The models we have developed will allow orthodontists
to more correctly and effectively change the position of the
frontal group of teeth and achieve in the treatment maximum
physiological and aesthetic results.

Conclusions

In young men of 6 possible models idividual
teleroentgenographic characteristics of the position of
upper central incisors, have been constructed 5 with
coefficients of determination from 0.672 to 0.928, and for
young women - all 6 possible models with determination
coefficient from 0.508 to 0.663. In young men most often
the regression equations include - the angle AB_NPOG
(12.0%); distance COND_GN, inclination angle I, MAX
maxillary length, Se_N distance, NaPog angle, NBa-PtGn
angle, SND angle and Wits indicator (by 8.0%); and in young
women - the angle AB_NPOG and the Wits indicator (by
15.4%); angle N_POG (11.5%); the angle GI'SnPog' and
the distance LPALAT (by 7.7%).
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BU3HAYEHHA IHOMBIOYANBbHUX NMIHIMHUX TA KYTOBUX XAPAKTEPUCTUK NONMOXEHHA BEPXHIX MPUCEPEQHIX PI3LIB B
YKPATHCbKUX IOHAKIB | IBYAT 3 OPTOMHATUYHUM NPUKYCOM

Amimpiee M.O., lNyHac I.B., lHeHHa B.O., Cmonko H.M.

Bpaxosytouu gaxnugicmb 8U3Ha4YeHHs1 mesiepeHmeeHo2pahidHUX MOKa3HUKIG MpoCmMOopO80e0 MOMOXEHHS MPUCePeOHiX pi3uyie 8UHUKaE
Haykoea ma KiliHiYHa 3auikaeneHicme y rnpoeedeHHi nodibHuUx docnidxeHb. Mema 0ocnidx)eHHs - WISIXOM 8UBHEHHS UegharloMempuUYHUX
MOKa3HUKig | nposedeHHs1 NMpsiMo20 MOKPOKOBO2O Pe2peciliHo2o aHanidy po3pobumu y toHakie ma digdam YKpaiHu 3 opmoeHamu4yHUM
MPUKYCOM MamemamuyHi modeni iHOugiOyanbHUX Xapakmepucmuk rOfIOKEeHHsI 8epPXHIX rnpucepedHix pisuie. 3a 0ornomoeor npucmpoto
Veraviewepocs 3D, Mopima (SnoHus) y 38 roHakie (sikom ei0 17 do 21 poky) ma 55 disdam (sikom 6id 16 do 20 pokig) 3 OKI3ieto,
HabnuxeHo 00 opmozHamu4yHo20 MpuKycy, ma 3banaHcosaHumu obnuy4ysmu 6ynu ompumaHi 60K08i menepeHmeeHozpamu.
LeganomempuyHull aHani3 npogodusnu 3a 00rMoMozor npospamHozo 3abesnedeHHsi OnyxCeph®*™. LlechannomempuyHi moyku ma
8uUMiprosaHHs rpoeodusnu 32i0Ho pekomeHdauiti A.M. Schwarz, J. McNamara, W.B. Downs, R.A. Holdway, P.F. Schmuth, C.C. Steiner ma
C.H. Tweed. Y niyeHsitiHomMy cmamucmuy4HoMy rakemi "Statistica 6.0" 3 eukopucmaHHsIM NPSIMO20 MOKPOKOBO20 pPe2peciliHo2o aHarnisy
rposedeHo Moderir8aHHsI HacmynHUX mesiepeHmaeHo2pagiyHUX XapakmepucmuK rOSIOKeHHS 8ePpXHIX npucepedHix piauig: sidcmaHi
1u_APog, eidcmani 1u_Avert, eidcmari 1u_NA, kyma Max1_NA, kyma Max1_SN i kyma Max1_SpP. B roHakie i 0igs4am i3 OK/to3i€ro,
HabruxeHo A0 Opmo2HamuU4HO20 MNPUKycy, ma 3banaHcosaHuMm obnu4ysiM po3pobrieHi 0ocmosipHi pespeciliHi modeni iHOU8IdyanbHUX
menepeHmeaeHozpaghiyHUX xapakmepucmuk MONIOXEHHsT 8epxHixX npucepedHix pisuie 3 koegiuicHmom demepmiHauii 6inbwum 0,50 6
3anexHocmi 8id ocobnusocmeli MEMPUYHUX Xapakmepucmuk KpaHioghauianbHO20 KOMIIEKCY: 8 HHakKig i3 6 moxusux modenel
rnobydosaHo 5 3 koegpiyieHmom demepmiHauii R? eid 0,672 do 0,928, a y dig4am - yci 6 moxnusux modeneli 3 KoeghiuieHmom OemepmiHauii
R2 6id 0,508 do 0,663. lNpu aHanisi modenel 3 koegiuieHmom demepmiHauii 6inbwum 0,50 ecmaHosneHo, Wo 8 roHakie Halbinbw Y4acmo
0o peepeciliHux pigHsiHb 8x005imb - kym AB_NPOG (12,0%); sidcmaHb COND_GN, iHkniHauitiHul Kym |, doexuHa eepxHboi wenenu
MAX, siocmaHb Se_N, kym NaPog, kym NBa-PtGn, kym SND ma nokasHuk Wits (no 8,0%). Y Oisdam Hatibinbw Yacmo Ao modernel
8xo00smb - Kym AB_NPOG i nokasHuk Wits (no 15,4%); kym N_POG (11,5%); kym GI'SnPog' i gidcmaHb LPALAT (o 7,7%).

KnrouoBi cnoBa: rmosoxeHHs1 8epxHixX npucepedHix pisuis, ueghanomempis, peaspeciliHuli aHarni3, oHaku ma dig4ama, opmoaHamu4yHul
MPUKYC.

ONMPEOENEHUE MHOUBUAYANBbHbIX IMHEAHBIX U YTTNIOBbIX XAPAKTEPUCTUK MONOXEHUA BEPXHUX LLEHTPAJTbHbBIX
PE3LIOB Y YKPAUHCKUX IOHOLUEW U OEBYLLEK C OPTOFHATUYECKUM MPUKYCOM

Amumpuee H.A., l'yHac WU.B., lHeHHasi B.O., Cmosnko H.H.

Yyumsbigasi 8axxHoCmb ornpedenieHusi menepeHmaeHoepahuyeckux rnokazamersnel npocmpaHCmMeeHHO20 M00XeHUs MeduarbHbIX
pe3uyos 803HUKaem Hay4Has U KITUHUYecKas 3auHmepecosaHHOCMb 8 nposedeHuu nodobHkIx uccnedosaHud. Llenb uccrnedosaHus -
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mymem usyyeHus yeganomMempu4yeckux nokasamenedl u nposedeHust MpsMo20 nowazo8020 peepeccloHHO20 aHanusa pa3pabomams
y toHowel u desgyweKk YKpauHbl C OpmMO2Hamu4yecKuM MpuKycoM MamemMamudeckue mMooesnu UHOUBUOyarlbHbIX Xapakmepucmuk
r1010XKeHUs1 8epxHUX MeduasbHbiX pe3uyos. C nomouwibto ycmpoticmea Veraviewepocs 3D, Mopuma (SinoHusi) y 38 roHoweli (8 eo3pacme
om 17 do 21 200a) u 55 desouek (8 so3pacme om 16 do 20 niem) ¢ okkmo3uel, nPUbUXeHHOU K Opmo2Hamu4eckomy fpuKycy, u
cbanaHcuposaHHbIMU nuyamu 6biu nonyyYeHbl 6oKkosble mesnepeHmaeHoepammsl. Leghanomempuyeckul aHau3 npogodusiu ¢ noMOoWwbio
npoepammbl OnyxCeph®™. Llechanomempuyeckue moyku U u3MepeHusi npoeodusnu coanacHo pekomeHoayusm A.M. Schwarz, J.
McNamara, W.B. Downs, R.A. Holdway, P.F. Schmuth, C.C. Steiner u C.H. Tweed. B nuyeH3uoOHHOM cmamucmu4ecKoM rakeme
"Statistica 6.0" ¢ ucnonb3o8aHUeM MPsIMO20 MOWa208020 Pe2pPeCcCUOHHO20 aHanu3a rnpogedeHo mModenuposaHue credyuwux
mernepeHmeaeHoepahu4decKux xapakmepucmuK MOIOXEeHUs1 8epXHUX MedualbHbiX pe3yos: paccmosiHus 1u_APog, paccmosiHusi
1u_Avert, paccmosiHus 1u_NA, yena Max1_NA, yana Max1_SN u yana Max1_SpP. Y roHowel u desywek ¢ okkto3uel, npubnuxeHHou
K Opmo2Hamu4eckoMy fpuKycy, u cbanaHcuposaHHbIM NUUOM pa3pabomatbl 00CMOBePHbIE pe2pecCUOHHbIE Modernu UHOUBUOYarbHbIX
mesniepeHmaeHo2papuUYecKux xapakmepucmuK OSI0KEeHUS 8epXHUX MeduasbHbIX pe3yos ¢ KoaghguuueHmom demepMuHayuu
6onbwum, yem 0,50 8 3agucumocmu om ocobeHHocmel Mempu4YeCcKUX Xxapakmepucmuk KpaHuoghayuanbHO20 KOMIIeKca: y tHoweu
u3 6 803MOXHbIX MoOesiell mocmpoeHo 5 ¢ koaghgpuyueHmom demepmuHayuu R? om 0,672 0o 0,928, a y desywek - ece 6 803MOXHbIX
modenel ¢ koagguyueHmom demepmuHayuu R? om 0,508 do 0,663. lNpu aHanuse modenel ¢ KoaghghuyueHmMom demepmMuHayuu
6onbwum 0,50 ycmaHosneHo, Ymo y oHowel Hauboree Yacmo K peepecCUOHHbIM ypasHeHusiM 8xodsm - yeon AB_NPOG (12,0%);
paccmosiHue COND_GN, uHKknuHauyuoHHbIl yeon I, dnuHa eepxHel Yenrocmu MAX, paccmosiHue Se_N, yeon NaPog, yeon NBa-PtGn,
yeon SND u nokazamenb Wits (no 8,0%). ¥ desywek Haubonee 4acmo k modensam exodsm - yzorn AB_NPOG u nokazamenb Wits (ro
15,4%), yeon N_POG (11,5%); yeon GI'SnPog "u paccmosHue LPALAT (o 7,7%).

KniouyeBble crnoBa: ros10xeHuUe 8epxHUX UeHmparsbHbIX pe3uos, ueganomempusi, peepeccUOHHbIU aHaus, IHOWU U 0esywKu,
opmoaHamu4ecKull fpukKyc.
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