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Abstract. Introduction. Complete absence of teeth is a very common pathology, especially in the elderly, and removable
dentures are mainly used for its treatment. Various local and general mechanisms are used to reduce the process of
adaptation to dentures in patients with complete absence of teeth. We suggest using the principle of biofeedback, which
is safe, does not require medical support, and optimizes the adaptation process by activating the human body’s own
reserves, through active patient involvement and conscious training of the musculoskeletal system. The aim of the study
is to optimize the adaptation process of primary prosthetic patients with complete removable plate prostheses using the
principle of biofeedback. Materials and methods. The research was aimed at substantiating the effectiveness of the
biofeedback method to optimize the adaptation of patients to removable dentures after complete tooth loss. The study
involved 50 elderly people (60-74 years old). All patients were treated for complete absence of teeth with removable
dentures, but the patients of the main group received biofeedback therapy at the treatment stages to optimize adaptation.
Results. When comparing the results of the group receiving traditional treatment and the group using correction with
biofeedback, it was found that the adaptation to full removable plate prostheses occurred faster in the second group.
According to electromyography and gnathodynamometry data, patients receiving biofeedback therapy at the treatment
stages had already adapted to full removable plate prostheses on day 14. We have proved the effectiveness of the
implementation of the proposed technology to optimize the process of adaptation to removable dentures. Conclusion.
Based on the results of objective physiological and subjective studies, it can be seen that the use of the author’s algorithm
based on the principles of biofeedback makes it possible to shorten the period of adaptation of patients to complete
removable plate prostheses, thereby optimizing the process of getting used to complete removable orthopedic structures.

Keywords: electromyographic biofeedback, complete absence of teeth, physiological adaptation to removable plate
prostheses
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Pestome. BeedeHue. MNonHoe oTCyTCTBUE 3yDOB SABNSIETCA BECbMA pacnpocTpaHeHHOW naTonornei, ocobeHHo
y NOXMNbIX Nt0AeN, NS ee NeYyeHns B OCHOBHOM NPUMEHSIIOT CbEMHbIE NIaCTUHOYHbIE NPOTE3bl. [INS COKpaLleHuns
npouecca agantayum K npoTe3am y NaLMeHTOB C NOMHbIM OTCYTCTBMEM 3y60OB MCMONb3YIOT Pa3NNYHbIE TOKANbHbIE
1 06wme mexaHnambl. Mbl e npegnaraem MCNonb30oBaTh NpUHLMN Gruonornyeckon obpatHom cessn (BOC), koTopblii
BesonaceH, He TpebyeT MeMKaMeHTO3HON NOAAEPXKKM, ONTUMU3MPYET NPOLECC aganTaLun 3a CHET aKTMBM3aLMK
COBCTBEHHbIX pe3epBOB OpraHn3Ma YenoBeka nyTem akTMBHOTO BOBIEYEHUS NaLMEHTA 1 OCO3HAHHOW TPEHUPOBKM
MbILLEYHOrO 3BeHa 3yboyentocTHo cuctemsl. Lenb uccnedosaHus — onTumm3auus npolecca agantauuy nep-
BMYHO NPOTE3NPYEMbIX NALMEHTOB MOMHBIMWA CbEMHbBIMU NIACTUHOYHBIMU NPOTE3aMM C UCNOMNb30BaHNEM NPUHLMNA
B5OC. Mamepuanbi u memodsI. iccnepnoBanus 6binn HanpasneHbl Ha 060CHOBaHME 3P HEKTUBHOCTM NPUMEHEHNS
metoga BOC gng onTMm3aumm aganTaLmm NauneHToB K CbeMHbIM NNACTUHOYHBIM MPOTE3aM Noche NOIHOWM NoTepu
3y6oB. B nccneposaHum npunsanu yyactve 50 yenosek noxunoro Bospacta (60-74 roaa). Bcem nauneHtam 6bino
NpoBeLEHO NIeYEHME NOMHOMo OTCYTCTBUS 3yDOB CbEMHBIMM NNACTUHOYHBIMW NPOTE3aMU, HO NALMEHTHI OCHOBHO
rpynnbl Ha aTanax nevyeHns Ans onTuMmusauum agantauuv nonyyanu tepanuio ¢ BOC. Pesynbsmamal. [Mpu cpas-
HEeHWUV pe3ynbTaToB rpynnbl, NOMyYatoLen TPagULMOHHOE fieYeHne, 1 rpynmbl, ucnonb3ytoLlen koppekuuio ¢ OC,
YCTaHOBEHO, 4TO Y BTOPOW rpynnbl aganTtayuus K NOfHbIM CbeMHbIM NNAacTUHOYHBIM NpoTe3am HacTynuna bbicTpee.
Y naumeHnTos, nonyvatwmx bOC-Tepanuio, Ha aTanax neyeHns yxe Ha 14-i aeHb N0 AaHHbIM 3NEKTPOMUOrpadnu
W THaTOAWHAMOMETPUM HAcTynuna agantayus K NONHbIM CbEMHbIM NACTUHOYHBIM NpoTe3aM. Hamu gokasaHa
9 (EKTUBHOCTb BHEAPEHUS NPEANIOKEHHON TEXHOMNOMMM ONTUMM3ALMM NpoLecca aganTaunn K CbeMHbIM 3yOHbIM
npotesam. 3akroyeHue. 1o pesynsTatam 06beKTUBHBIX (DU3NONOTMYECKNX U CYOBEKTUBHBIX UCCNIEA0BAHUI BUOHO,
YTO NPUMEHEHME aBTOPCKOrO anropuTmMa, 0CHOBaHHOro Ha npuHuunax BOC, no3sonseT cokpatuTtb Nepuos agantauum
NaLyMEeHTOB K MOSTHbIM CbeMHbIM NAACTUHOYHLIM NPOTE3aM WU TEM CaMblM ONTUMU3MPOBATL NPOLECC NPUBbLIKAHUS
K MOMHbIM CbEMHbLIM OPTONEANYECKUM KOHCTPYKLUSM.

KnioueBble cnoBa: anektpomuorpadmyeckas buonornyeckas obpatHas cBs3b, NONHOE OTCYTCTBUE 3y6O0B,

(bI/IBVIOJ'IOFVI‘-IeCKaﬂ apgantayma K CbeMHbIM NNacTUHOYHbIM NpoTe3am

INTRODUCTION

Restoration of chewing function, dental aesthetics and
quality speech in the complete absence of teeth is one of
the urgent tasks of modern dentistry. Removable dentures
are mainly used to treat the complete absence of teeth.
Adaptation to removable dentures is different for each
individual patient, and often even a correctly manufac-
tured denture with good fixation does not guarantee rapid
adaptation [1-4]. The process of adaptation to removable
dentures is influenced by many factors: atrophy of the
alveolar process, physiological characteristics of the pa-
tient’s body as a whole, and psychological characteristics
of each individual patient [5-7]. Various local and general
mechanisms are used to reduce the adaptation time to
removable dentures in patients with a complete absence
of teeth. A significant share of the influence is exerted by
topical medications. A number of authors recommend using
various adhesive agents, modified adhesive compositions
[8-10]. Foreign literature describes digital technologies for
the manufacture of complete removable dentures, which
improve their quality and accelerate the process of getting
used to them [11, 12].

When choosing a method for optimizing patient adapta-
tion to complete removable dentures, we proceeded from
the fact that the principle of biofeedback is safe. It also
does not require medication support, optimizes the adapta-
tion process by activating the human body’s own reserves
through active patient involvement and conscious training
of muscles of the stomatognathic system [13—15]. Thus, it
seems relevant to use biofeedback to optimize adaptation
to complete removable dentures.

AIM

The aim of the study is to optimize the adaptation pro-
cess of primary prosthetic patients with complete removable
dentures using the principle of biofeedback.

MATERIALS AND METHODS

Two groups of individuals were surveyed to determine the
effectiveness of the approach we developed to optimize the
adaptation process. The 1st group (control group) received
traditional treatment, while the 2" group (main group) re-
ceived biofeedback therapy. Each group included 25 patients.
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In accordance with the Standards of Medical Care, the condi-
tion of all patients met the following criteria and signs: complete
absence of teeth on one or both jaws; absence of sharp bone
prominences (exostoses); absence of pronounced atrophy of
the alveolar process (with complete absence of teeth on one or
both jaws). Complete absence of teeth on the upper jaw with
a high alveolar process of the upper jaw, uniformly lined with
dense mucosa, with well-defined maxillary tuberosity, deep pa-
late, poorly expressed torus or its absence allowed to classify
patients as type | according to the Schroeder classification.
Complete absence of teeth on the lower jaw with a pronounced
alveolar ridge, when the transitional fold is located far its crest,
allowed to classify patients as type | according to the Keller
classification. Healthy oral mucosa is moderately flexible, mo-
derately mobile, pale pink, well-moistened. This allowed us to
classify patients as | class according to the Supple classifica-

tion. In addition, the patients did not have pathology of the tem-
poromandibular joint and masticatory muscles.

The patient’s adaptation correction was carried out for
10 days. It included: author’s complex of myogymnastic ex-
ercises (invention patent RU 2812832 C1 dated 02.02.2024),
author’s method of training patients with complete absence
of teeth using the principles of biofeedback (invention patent
RU 2802148 C1 dated 22.08.2023), author’s training plastic
base with a plastic roller (utility model patent RU 202617 U1
dated 01.03.2021). Myogymnastics was carried out taking
into account the individual physiological characteristics of
the maxillofacial area of patients and using a plastic roller
with a plastic base specially developed by us (utility model
patent RU 213341 U1 dated 07.09.2022) [16-18].

Medical check-up of patients at the stages of treatment
included: dental check-up of the maxillofacial area and the

Table 1

Results of the assessment of patient adaptation at the stages of treatment with the traditional method and using correction
with biological feedback according to gnathodynamometry data (M+m)

Tabnuua 1

Pe3ynbTaThl OLEHKW aganTaLuyuu NauMeHTOB Ha 3Tanax feyeHUs TpagULMOHHBIM METOAOM U C UCMONb30BaHNEM KOPPEKLIMM
¢ 6ruonornyeckon oO6paTHOI CBA3bIO NO AaHHbLIM rHaToAuHamMomeTpuu (Mtm)

KOHTOOMBHES MOV, G TOAIMLAOHHbIM OcHoBHas rpynna, ¢ MCnonb3oBaH1em
P pynna, ¢ Tpaanme BOC-Tepanun Ha atanax nedveHus / The
neyenuem / Control group, with . ina biofeedback th t-kput-
conventional treatment (n=25) main group, using biofeedback therapy -
at the stages of treatment (n=25) Tepun
Cpok Habntopexns / CTbto-
Observation period Cina CoKpaLLeHus KeBaTenbHbIX Mbiwwl, H / fexTa / P
force of contraction of masticatory muscles, N Student's
cTopoHa / side cTopoHa / side ttest
npagas / right nesas / left npagas / right nesas / left
MepBoe nocewyenue / First visit 90,5+2,6 93,6+2,5 90,5+2,6 93,6+2,5 0,27 0,8
LLlecToe nocelueHue / Sixth visit 91,0£2,3 93,6+3,3 92,0+2,3 94,5423 0,61 0,5
3 [HS NOCNe HanoXxeHuns 90,4+2,5 95,3+2,1 98,31£2,5 97,321 2,7 0,00005*
npote3a/ 3 days after the
prosthesis is applied
7 OHEN nocne HanoXeHus 100,4+1,5 105,3+2,2 115,442,5 116,3+£2,1 418 0,000064*
npotesa / 7 days after
the prosthesis is applied
14 noHel nocne HanoXeHus 110,1£2,1 111,541,6 125,141 125,5+3,6 3,9 0,00017*
npotesa / 14 days after
the prosthesis is applied
30 gHen nocne HanoXeHus 130,144,3 131,1£3,2 139,142,3 139,1+2,2 2,35 0,02*
npotesa / 30 days after
the prosthesis is applied
60 gHeit nocne HanoXeHus 135,546,3 134,1+4 1 140,1+4,1 139,6+6,3 0,5 0,6
npotesa / 60 days after
prosthesis placement

* Differences in the same indicators between groups are statistically significant (p <0.05).
* Paanuuus ofHOUMEHHbIX NoKasaTeneil Mexay rpynnamu cTaTucTUYeckn 4ocToBepHb! (p <0,05).
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oral cavity itself, palpation, gnathodynamometry (GDM), elec-
tromyography (EMG), autonomic nervous system (ANS) tes-
ting, modified technique for assessing adaptation to orthopedic
dental structures “AOS”, OHIP-14-Ru questionnaire for assess-
ing the quality of life, and maladjustment coefficient (MC).

Statistical analysis of the data was performed using the
STATISTICA 7.0 software package. The normality of distri-
bution was assessed using the Kolmogorov-Smirnov test
followed by the parametric method. Differences were consi-
dered significant at p <0.05.

RESULTS

The vegetative Kerdo index (KI) values in patients of
both clinical groups before the start of treatment did not
differ significantly (mean value was 10.0), which was ad-
ditional evidence of the similarity of these clinical groups.
On the first day after insertion of a complete removable
denture, an increase in heart rate (HR) and, accordingly, Kl

(sympathicotonia) from 60.5 to 65.8% was recorded in both
study groups. On the seventh day after insertion of a den-
ture, the HR and Kl values in the main group approached
normal values, and in the control group, sympathicotonia
was observed, which is characteristic of a stress state
(p <0.05 with the first group). During control visits after 30
and 60 days of treatment, patients in both clinical groups
had Kl values within normal limits.

The gnathodynamometry values in patients of both
groups before the start of treatment did not differ significant-
ly (mean value was 92N), which was additional evidence of
the similarity of these groups (Table 1).

On the first day after denture insertion, a slight increase in
the chewing force from 1.5 to 1.8% was recorded in both clini-
cal groups, both on the functionally dominant and non-domi-
nant chewing sides. On the 7 and 14" days after insertion of
a complete removable denture, the pressure force was par-
tially restored, but when using the traditional approach, it was
only 102.4+7.7 N. At the same time, in patients of the second

Table 2

Results of the assessment of patient adaptation at the stages of treatment with the traditional method and using correction
with biofeedback according to electromyography data of the masticatory muscles (M£m)

Tabnuua 2

Pe3ynbTaThbl OLEHKM aganTaumy NaLUEHTOB Ha 3Tanax IeYeHns TPagMLUOHHLIM METOLOM U € UCMONb30BaHMEM KOPPEKLIMK
¢ Guonornyeckon 06paTHON CBA3bLIO MO JaHHLIM 3neKTpoMuorpadum xeBatenbHbIX Mbiuy (M£m)

KoHTpornbHas rpynna OcHoBKas rpynna,
P pynna, ¢ ncnonb3osannem BOC-Tepanum
C TPAAMUMOHHEIM NeveHnem / Ha aTanax neyeHust / The main "
Control group, with conventional in biof cth t-KpuTEpMiA
treatment (n=25) group, using biofeedback therapy at CTblo-
Cpox Habniopetvs / the stages of treatment (n=25) newTa / P
Observation period S ,
anektpomrorpacusi, MkB / electromyography, pV tt“tjentts
-tes
CTOpOHa CTOpOHa
npaeast neBas npasast nesas
MepBoe nocewyerue / First visit 52,0+6,1 41,0+6,5 53,0+5,2 42,0451 0,12 0,9
LLlectoe nocelyenue / Sixth visit 150,1+6,5 120,0+5,4 140,0+7,6 100,0+5,5 1,04 0,3
3 OHS nocne Hanoxexus npotesa / 160,5+5,5 120,0+4,5 100,9+5,7 70,0+4,6 7,57 0,00001*
3 days after the prosthesis
is applied
7 OHel nocne HanoxeHus npotesa / 130,244 .4 100,045,3 70,143, 5 60,8+5,6 9,53 0,000001*
7 days after the prosthesis
is applied
14 nHeil nocne HanoxeHus npotesa / 110,045,5 80,1+4,4 55,3+3,6 50,4+4,5 7,74 0,000001*
14 days after the prosthesis is applied
30 gHel nocne HanoxeHns npotesa / 53,3+3,6 50,2+3,4 52,5+2,6 50,4+2,1 2,23 0,8
30 days after the prosthesis is applied
60 aHel nocne HanoxeHus npoTesa / 50,6+0,7 50,2+0,8 50,1+0,4 50,8+0,6 0,62 0,54
60 days after prosthesis placement

* Pa3annuns oAHOMMEHHbIX NoKa3aTenen Mexay rpynnamu cTaTucTUyeckn 4ocToBepHbl (p <0,05).
* Differences in the same indicators between groups are statistically significant (p <0.05).
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group it was 115.3+8.9 N (p <0.05 with the first group). Dur-
ing control visits after 30 and 60 days of treatment, the GDM
values were recorded in patients of both clinical groups within
the normal limits. However, during treatment using the prin-
ciple of biofeedback, the values of the force of chewing pres-
sure of the muscles were higher than in the first group.

The bioelectrical activity (BEA) of the studied muscles
was examined using the method of total electromyography
(Table 2). Standard wireless sensors were used, which were
placed along the course of muscle fibers on the right and
left above the motor point of the masseter muscle.

As a result of assessing the EMG parameters in the
control group, at maximum muscle stress, a high-frequency
curve was recorded with average amplitude of 52.0£6.1 pyV
on the right, and 41.0£6.5 pV on the left before prosthetics
of the masseter muscle itself. Meanwhile, in the main group,
values were 53.0£5.2 uV on the right side, and 42.0+5.1 yV
on the left. Bioelectrical activity in men and women differed
slightly, and therefore the electromyography data of men
and women were considered together.

The next day after insertion of a removable denture
(6™ visit), according to the results of the EMG: in the control
group, at maximum muscle stress, a high-frequency curve
was recorded with amplitude of contraction of the mastica-
tory muscle itself of 150.1£6.5 pV on the right side, and
120.0£5.4 uV on the left. At the same time, in the main
group, values were 140.0+7.6 pV on the right side, and
100.0£5.5 pV on the left. It is seen that in patients of the
main and control groups there was a “jump” in the bioelec-
trical activity of the masticatory muscles immediately after
insertion of a removable denture, since it is a strong irritant.

On the third day after insertion of a removable denture in
the control group, at maximum muscle stress, a high-frequency
curve was recorded on the EMG of the masticatory muscle it-
self with average amplitude of 160.5 + 5.5 pV on the right side,
and 120.0 £ 4.5 uV on the left before prosthetics. Meanwhile,
in the main group, values were 100.9 + 5.7 pV on the right
side, and 70.0 + 4.6 4V on the left. It is evident that in patients
of the main and control groups of the study, according to the
bioelectrical activity of the masticatory muscles of the right and
left sides, signs of asymmetry of the indicators are preserved.

On the seventh day after insertion of a removable denture
in the control group, at maximum muscle stress, a high-fre-
quency curve was recorded on the EMG with average ampli-
tude of 130.2+4.4 uV on the right side, and 100.0£5.3 pV on
the left before prosthetics of the masticatory muscle itself. At
the same time, in the main group, values were 70.1£3.5 uV on
the right side, and 60.8+5.6 pV on the left. It is seen that in pa-
tients of the main group, the bioelectrical activity of the masti-
catory muscles of the right and left sides approached the initial
values. Also, the indicators on the right and left are almost the

same (which indicates a good prognosis for adaptation), while
this is not observed in patients in the control group.

On the fourteenth day after insertion of a removable den-
ture in the control group, at maximum muscle stress, a high-
frequency curve was recorded on the EMG with average ampli-
tude of 110.0£5.5 pV on the right side, and 80.1+4.4 uV on the
left before prosthetics of the masticatory muscle itself. Mean-
while, in the main group, values were 55.3+3.6 pV on the right
side, and 50.4+4.5 pV on the left. It is evident that in patients
of the main group, the bioelectrical activity of the masticatory
muscles of the right and left sides approached the initial values.
Also, the indicators on the right and left are almost the same
(which indicates the onset of adaptation in the main group),
while this is not observed in patients in the control group.

On the thirtieth day after insertion of a removable denture
in the control group, at maximum muscle stress, a high-fre-
quency curve was recorded on the EMG with average ampli-
tude of 53.3+3.6 pV on the right side, and 50.2+3.4 pV on the
left before prosthetics of the masticatory muscle itself. At the
same time, in the main group, values were 52.5+2.6 yV on
the right side, and 50.4+2.1 pV on the left. The masticatory
muscles of the subjects in both groups work symmetrically,
which is confirmed by the symmetry of their strength indica-
tors and can be considered a sign of successful adaptation.

On the sixtieth day after insertion of a removable den-
ture, a high-frequency curve was recorded on the EMG in
the control group at maximum muscle stress with average
amplitude of 50.6+0.7 uV on the right side, and 50.2+0.8 uV
on the left before the prosthesis the masticatory muscle it-
self. Meanwhile, in the main group, the EMG values were
50.1£0.4 uV on the right side, and 50.8+0.6 pV on the left.
In patients of the main and control groups, the bioelectri-
cal activity of the masticatory muscles of the right and left
sides is almost the same. The masticatory muscles of the
subjects in both groups work symmetrically, which is con-
firmed by the symmetry of their strength indicators and can
be considered a sign of successful adaptation.

When analyzing the data of the assessment of patients in
both groups after insertion of removable dentures using the
“Maladjustment Scale” (MC — maladjustment coefficient), it
is shown that on the day of denture insertion in the first (con-
trol) group, MC was equal to an average of 122.4£0.3. In the
second group MC was 107.2+0.3. During medical check-up
of patients on the 7-14™ day after insertion of removable
dentures in the first (control group) and second (main group,
patients received biofeedback therapy) groups, the MC was
11046.2 and 48.0+4.3, respectively. This indicates a relatively
more favorable course of the adaptation process in patients
in the case of using the myogymnastic complex with biofeed-
back in treatment. Medical check-up of patients on the 30—
60" day after denture insertion revealed a further decrease in
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KDA values to 6.3£0.4 in the main group and to 4.1+0.3 in the
comparison group. It should be noted that adaptation is con-
sidered to have occurred already at values of KDA less than
10. Thus, it is obvious that patients of the main group have a
higher degree of adaptation to removable dentures (p <0.05).
Before treatment, the OHIP-14-Ru questionnaire scores
(the “Quality of Life Questionnaire”) were higher than
56 points in both groups and amounted to 65£7.4. Immedi-
ately after denture insertion, the OHIP-14-Ru questionnaire
scores in the first (main) group were slightly higher than
56 points and amounted to 57+5.7 points. In the second
group (comparison group), the scores were 55+5.4 points,
indicating a satisfactory level of quality of life (p <0.001).
According to the data of electromyography and gnathody-
namometry of the masticatory muscles, adaptation in patients
of the main group occurred on the 14" day after denture in-
sertion, and in patients of the control group — only on the
30th day after fixation of the complete removable denture.
Thus, the application of biofeedback at the stages of
treatment of patients with a complete absence of teeth us-
ing removable dentures reduces the level of maladaptive
impact of dental manipulations on chewing function. In ad-
dition, this approach ensures more complete and acceler-
ated restoration of the main physiological characteristics of
masticatory muscles of stomatognathic system.

CONCLUSION

Based on the results of objective physiological and sub-
jective studies, it can be seen that using the author’s algo-
rithm based on principles of biofeedback makes it possible
to shorten the period of adaptation of patients to complete
removable dentures, thereby optimizing the process of get-
ting used to complete removable orthopedic structures.

The tactics we have developed for managing patients with
complete absence of teeth include a complex of myogymnas-
tic exercises, method for training patients with complete ab-
sence of teeth using principles of biofeedback, as well as the
use of technical devices we have proposed (a training plastic
base with a plastic roller). This tactic allows us to optimize the
process of adaptation to removable dentures. Therefore, it is
advisable to include it in the protocol for dental treatment of
patients with complete absence of teeth.
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AONONMHUTENBHAA UHOOPMALINA

Bknag aBTOpOB. BCe aBTOPbI BHECIN CYLLECTBEHHDI
BKNapg B pa3paboTky KOHLEeNnuuu, NpoBeAeHue uccnenosa-
HWS 1 MOArOTOBKY CTaTbM, NPOYY M 0f406pUNIN UHANBHYHO
Bepcuto nepep nybnukauyuen.

[aHHas nybnvkauns SBNsSeTCs YacTblo AUCCEPTaLMOH-
HOro UCCNeaoBaHUs Ha COMCKaHWe CTeneHu kaHanaata me-
AvumHcknx Hayk Onbru CepreeBHbl Yenypsieson.

KoHnukT uHTepecoB. ABTOpbI [eKNapupytT OTCyT-
CTBME SBHbIX W NOTEHUMANbHbIX KOH(IIMKTOB WHTEPECOB,
CBSI3aHHbIX C Ny6nnkaLnen HacTosLen cTaTby.

UcTouHmuk dpmHaHcpoBaHmA. ABTOpbI 3asBNSOT 06 OTCYTCT-
B BHELLHETO (OMHAHCVPOBAHWS MPW MPOBEAEHUN UCCIIEA0BAHNSI.

WUHhopmupoBaHHOe cornacue Ha ny6nukaumio. As-
TOpbI MOSTYYMNN NUCbMEHHOE COracue nauueHToB Ha ny-
BrmKkaumio MeULIMHCKNX OaHHBbIX.
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