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Abstract
Relevance: At present, electromyography (EMG) serves as the standard method for diagnosing the condition
of masticatory muscles.
This technique enables the evaluation of bioelectric potentials, including bioelectric rest, average biopotential
amplitude, the duration of chewing cycle and the number of chewing movements performed.
In dental practice, EMG is conducted using electromyographs with electrodes attached to the skin using
adhesive or electrically conductive gel. However, this installation process is often time-consuming, and the
mobility of the sensors can compromise result reliability. Furthermore, when performing multiple EMG studies
on a patient during different stages of treatment, there is no guarantee that the motor point will be consistently
selected, leading to inaccurate data and comparisons.
The aim is to develop and implement a personalized device design for performing EMG on masticatory
muscles, ensuring consistent repetition of the study in clinical practice.
Materials and methods: Through a comprehensive analysis of scientific literature, information sources were
utilized to develop and manufacture an EMG device.
Results: The technical outcome achieved includes a simplified methodology, improved sensor fixation, reduced
EMG duration, and the ability to replicate the study consistently at various stages of a patient's treatment.
Conclusion: The developed device and EMG methodology offer a simplified approach to obtaining accurate
study results with reduced time requirements. Additionally, if repetition of the study is necessary, the obtained
data would be representative.

Keywords: electromyography, bruxism, masticatory muscle hypertension, dental CAD/CAM technologies, 3D
printing
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Diseases of the temporomandibular joint are quite
common in the practice of a dentist. According to the
World Health Organization (WHO) in 2008, the
prevalence of this pathology among people aged 35-
45 was more than 75%. In most cases, patients also
have concomitant hypertension of the masticatory
muscles. However, several authors speak about the
reverse mechanism of the development of TMJ
dysfunctions and claim that hypertension of the
masticatory muscles is the original cause and leads to
disturbances in the work of the TMJ.8

Among the factors affecting changes in the
function of the masticatory muscles attribute chronic
stress. One of its examples affecting the work of the
masticatory muscles is bruxism — due to the tension of
the central nervous system (CNS), there is an increase
in the activity of the masticatory muscles, which is
manifested by day or night clenching of teeth
(clenching and bruxism), is the cause of spasm and
disruption of normal work.%2

In the same way, the activity of the masticatory
muscles is affected by functional overload, occlusion
disorders associated with the presence of premature
contacts, pathological teeth abrasion and non-
physiological movements of the mandible; dental
anomalies; deformities of the facial skeleton; fractures
and injuries of the mandible %42

Due to the polyetiological nature of these
pathologies, the unspecified etiology, the difficulty in
choosing the right stages of complex treatment, an
important role is given to diagnosis.”'*'1* Modern
additional methods of assessing the condition of the
masticatory muscles include surface
electromyography (EMG).121718.19.20.22

This method allows us to evaluate the bioelectric
potentials of the muscles selected for diagnosis,
bioelectric rest, the average amplitude of
biopotentials, the time of one chewing cycle and the
number of chewing movements performed.®

In dental practice, electromyographs with 4 or 8
sensors are used, which are attached to the skin in
various ways: with glue, electrically conductive gel or
with special solid-gel electrodes. Installation often
takes a long time; due to the mobility of the sensors
the reliability of the result is reduced. In addition,
when conducting several studies of EMG in a patient

at various stages of treatment, there is no certainty that
the motor point will be selected in a similar place,
which implies that the data obtained, and their
comparison are inaccurate. The aim of the study is to
develop with the help of software, produce with the
help of digital technologies and apply in clinical
practice the design of a personalized device for
performing EMG of masticatory muscles.'?*

When developing a personalized device for EMG,
we analyzed various information sources. The
databases of international and domestic electronic
libraries were selected as sources.

The closest to the device being developed were:

A method of EMG of lateral pterygoid muscles,
including the introduction of electrodes into the oral
cavity, the imposition of surface electrodes on the skin
of the face in the projection of the zygomatic bone on
the right and left, determining the frequency and
amplitude of the potentials of the action of muscle
fibers at rest and with physical effort. The first stage
is bimanually performed palpation of the lateral
pterygoid muscle on both sides, an individual
impression tray is made according to the impression,
where anatomical formations of the area of palpation
of the lateral pterygoid muscle are visualized. After
fitting the spoon, correction is performed using
articulation paper to determine the location of the
electrodes. A device is inserted into the oral cavity,
which contains an individual impression tray, on the
surfaces of which, pressing tangentially to the site of
the lateral pterygoid muscle, in the palpation area,
semi-lunar cutouts are made, in which 2 round
electrodes are located, wires from which run along the
outer sides of the spoon, on each of which there are
two fixators in the form of hooks, after which the
device is pressed against the hard palate.’

A method of EMG using surface electrodes is
known. Such electrodes are applied to the skin above
the area of the motor point of the muscle. The skin is
wiped with alcohol before applying the electrode and
moistened with an isotonic sodium chloride solution.
The electrode is fixed over the muscle with rubber
bands, cuffs, or a band aid. If a long-term study is
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necessary, a special electrode paste used in
electroencephalography is applied to the area of skin-
electrode contact.*

Of the many technical devices known a device for
fixing electrodes is known, which is an elastic tape,
characterized in that the device additionally contains a
second elastic tape for fixing it on the back of the head,
rigidly fastened to the first tape at an angle of 40-45 °
for fixing under its chin, the ends of the tapes are
equipped with Velcro fasteners.'®

The objective that the invention aims to solve is
representative EMG of the masticatory and temporal
muscles.

Results

The technical result of the invention is achieved
since the method of conducting EMG of the
masticatory and temporal muscles is carried out as
follows: sensors (Figure 1) for conducting EMG
studies are fixed on a patient's head using a locking
device that includes elastic bands (Figure 2) connected
to each other.

Figure 1. Sensors for electromyography "Kolibri
(LLC «Neurotech», Russia) and clamping screws

Figure 2. Elasticband with transverse tape

The study is carried out at rest and under functional
loads, characterized in that the sensors are fixed in the
center of the masticatory and temporal muscles,
determined by palpation.

The fixing device is a band that fastens around the
patient's head, made of an elastic band, transversely
connected along the parietal part of the head with
another elastic band. On the elastic band, a plastic
sleeve is placed on both sides in the projection of the
temporal part, which can move horizontally along the
band. A polymer plate with a rectangular slot (Figure
3) is attached to this sleeve with a clamping screw,
while the plate is made with the possibility of
individual adjustment and movement along the slot in
vertical direction. Wireless EMG sensor is fixed to this
plate with a fixing screw in the projection of the
temporal muscle, tightly pressed by the sensing
electrodes to the skin or the hair part of the patient's
head. A smaller plate is fixed to the plate with a
clamping screw, in which a wireless EMG sensor is
fixed with a clamping screw, tightly pressed by the
sensing electrodes to the patient's skin in the
projection of the chewing muscles. Polymer plates are
made with the ability to move in vertical and
horizontal directions relative to each other, with
individual adjustment and fixation, with a graduated
centimeter scale along the length of the plates on their
outer surface.

Figure 3. Polymer plugs made by 3D printing,
horizontal plates with rectangular holes and fixing
screws

Pressing the electrodes of the wireless sensors of
the myograph to the patient's skin using the proposed
method makes it possible to conduct research in
conditions of poor fixation with adhesive compounds,
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for example, in patients with a beard or hair in the area
of the temporal muscles.

Moving the sensors along the polymer plates in
vertical and horizontal directions, with the possibility
of fixing them with clamping screws, allows the
method to be used in different patients.

Centimeter scale applied to the outer surface of
polymer plates allows for repeated myography at
different treatment periods in the same patient, which
is important for the representativeness of the study.

The method of EMG of the masticatory and
temporal muscles is carried out as follows:

1. Band made of elastic tape is fixed on the patient's
head, transversely connected along the parietal
part of the head with another elastic band, plastic
plugs are placed on the elastic band on both sides
in the projection of the temporal part, the
thickness of which corresponds to the thickness of
the sensor of the device used for EMG.

2. Polymer plate with a rectangular slot in the central
part is attached to the plastic plugs with a
clamping screw.

3. Wireless EMG sensor is fixed to this plate with a
fixing screw in the projection of the temporal

muscle, tightly pressing it with the sensing
electrodes to the patient's scalp.

4. Also, a similar plate is fixed to the plate with a
clamping screw, to which a wireless EMG sensor
is fixed with a clamping screw, tightly pressing
the sensing electrodes to the patient's skin in the
projection of the chewing muscles.

5. Preliminarily the middle of the examined muscles
is determined by palpation.

6. Perform a superficial EMG of the temporal and
masticatory muscles.

7. If necessary, repeat the studies at different periods
of treatment, installing the sensors of the device
on a graduated scale, at the same values.

Patient G, 23 years old (Figures 4, 5, 6), came to
the clinic with complaints of pain in the masticatory
muscles in the morning and gnashing of teeth at night.
Upon examination were revealed signs of
hypertension of the masticatory muscles. The patient
was referred for surface EMG of the masticatory and
temporal muscles.

,
il

Figure 4. Portrait photos of the patient at the initial appointment.

A — portrait photo 90 degrees to the
right

B — full-face portrait photo

C — portrait photo 90 degrees to the
left
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Figure 5. Photograph of the patient's smile

Elastic band was fixed on the patient's head (Figure
7), transversely connected along the parietal part of the
head with another elastic band. Vertical polymer
plates in the projection of the temporal and
masticatory muscles were fixed to the plastic plugs
with clamping screws. Sensors of the complex of
wireless monitoring of electrophysiological signals
"Kolibri" (LLC «Neurotech», Russia) were fixed in
the slots of vertical and horizontal plates with
clamping screws, tightly pressing them to the patient's
face with electrodes, having previously installed them
in the middle of the temporal and masticatory muscles
previously determined by palpation. Superficial EMG
of temporal and masticatory muscles was performed.
The recording of elecromyograms was carried out in a
sitting position without head support.

Figure 7. Fixing the device during electromyography

The activity of the masticatory muscles was
recorded simultaneously from four muscles: the
masticatory and anterior bundles of the temporal
muscles on the right and left. The parameters of
symmetry between the left and right masticatory and
left and right temporal muscles were calculated, as
well as the average bioelectric activity (LA) of all four
muscles. The first measurement of the EMG activity

Figure 6. Intraoral photographs of the patient in
occlusion

of the masticatory muscles was carried out in a state
of relative physiological rest. Then, to assess the effect
of the occlusal factor on the bioelectric activity of the
masticatory muscles, a study was conducted in the
usual occlusion and with maximum volitional
compression of the jaws. All studies were conducted
within 10 seconds.

The values of the location of the sensors, recorded
on a centimeter scale, were recorded in the patient's
chart.

Based on the results of the conducted studies, it
was decided that it was necessary to manufacture a
muscle relaxant night mouthguard for the patient.

Similar EMG studies were carried out at the
treatment periods after 3, 6 and 12 months, previously
the sensors were installed in accordance with the
location values recorded in the medical history.

In both cases, the sensors retained contact with the
skin and representative values of EMG were obtained.

According to the results of the study of the average
bioelectric activity of the masticatory muscles (LA),
the average value at rest before the start of treatment
was 68. After the start of treatment with an occlusive
splint, a decrease at rest was recorded by 7% after 3
months; by 11% after 6 months; by 14% after 12
months.

The average value of the symmetry of the
masticatory muscles was 91%, at 3 months after the
start of the treatment the indicator increased slightly
by 3%, after 6 months by 4%. At the end of treatment,
there was a significant increase in the symmetry of the
masticatory muscles by 4%.

The average value of the symmetry index of the
temporal muscles was also 90%, however, 3 months
after the start of the treatment the work of the temporal
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muscles became 3% more symmetrical, and after 6
months the indicator increased by 4%, and after 12

months the increase in the symmetry index increased
by 6% (Figures 8, 9).
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Figure 9. The results of electromyography of the patient G.

The Increasing compression tests.
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The device developed and presented in this article
for representative EMG of masticatory muscles is
presented in the form of an elastic band with a
transverse band, to which plates with rectangular slots
made by 3D printing are attached with clamping
screws on both sides using a plastic sleeve. Horizontal
plates are attached to vertically positioned plates with
clamping screws. Rectangular slotted plates and
plastic bushings were created in Blender 3D modeling
software, version 3.4.0 (Blender Foundation) (Figure
10). The plates and plugs were manufactured using
additive technologies, using polymer dental material
Harz Labs Dental Tray, which has the necessary
physical and mechanical properties.

Figure 10. Modeling of plugs, horizontal plates,
and fixing screws in the Blender program (Blender
Foundation)

The use of a personalized device for performing
EMG of the masticatory muscles allows for:

1) Simplification of the research methodology with a
reduction in the time for the installation of sensors

2) Higher reliability of the results due to the fixation
of sensors with the possibility of representative
EMG of the masticatory muscles

3) Improving the fixation of sensors under
unsatisfactory conditions of fixing the electrodes
with an adhesive base

4) Further studies are needed to identify the
statistical significance of clinical results.

Conflict of interest and financial disclosure

The author declares that he has no conflict of
interest and there was no external source of funding
for the present study. None of the authors have any
relevant financial relationship(s) with a commercial
interest.

Ethical approval

Research protocol was approved by the local
Ethical Committee (2018/23) and in accordance with
those of the World Medical Association and the
Helsinki Declaration.

Informed consent
Informed consent was obtained from all individual
participants included in the study.

Source of Funding
Non funding.

Availability of Data and Materials
Not applicable.

Acknowledgements
Not applicable.

Apresyan S, Stepanov A, Borodina I. Designing of a custom device for investigating the masticatory and temporal muscles
in patients experiencing tmj dysfunction. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(3):5-15. doi:

10.58240/1829006X-2023.19.3-5

12



REFERENCES

Apresyan SV, Stepanov AG, Antonik MM, et al. 9. Gaidarova TA. Myotonometry in the diagnosis of
Integrated digital planning of dental treatment. bruxism. Irkutsk: Federal State Budgetary
Moscow: Mozartika. 2020. Scientific Institution "Irkutsk Scientific Center of
Surgery and Traumatology". 2021:115-120
Apresyan SV, Stepanov AG, Vardanyan BA.
Digital protocol of complex planning of dental 10. Geletin PN, Karelina AN, Romanov AS, Mishutin
treatment. Clinical case analysis. Dentistry. EAA. Method for diagnosing the syndrome of
2021;100(3):65-71. pain dysfunction of the temporomandibular joint.
doi:10.17116/stomat202110003165 Russian Dental Journal. 2016;20(2):82-84.
doi:10.18821/1728-2802
Apresyan SV, Stepanov AG, Retinskaya MV,
Suonio VK. Development of a complex of digital 11. Gerasimova LP, Khairutdinova AF, Usmanova
planning of dental treatment and evaluation of its IN. Electromyographic study of the functional
clinical effectiveness. Russian Dental Journal. state of the masticatory muscle group in
2020;24(3):135-140.  d0i:10.17816/1728-2802- musculoskeletal dysfunctions of the
2020-24-3-135-140 temporomandibular joint. Kazan med.zh. 2007;5
Geht BM, Kasatkina LF, Samoilov MI. Sanadze 12. Komantsev VN. Methodological foundations of
AG. Electromyography in the diagnosis of clinical electroneuromyography. Guide for
neuromuscular diseases. 1997 doctors. p. 2-3
Brega IN, Zhelezny PA, Adonyeva AV, et al. 13. Amkhadova MA, Abdurakhmanova MS, Khir
Clinical and functional substantiation of the stages BM, et al. An integrated approach to the diagnosis
of complex treatment of patients with a corrected of  musculoskeletal  dysfunction of the
displacement of the articular disc of the temporomandibular joint. Hospital medicine:
temporomandibular  joint in  malocclusion science and practice. 2022;5(3):5-11.
pathology and hypertonicity of the masticatory doi:10.34852/GM3CVKG.2022.87.95.001
muscles. Siberian Scientific Medical Journal. ) o
2018;38(4):105-113. 14. Pihur OL. Kalmykova EA. Clinical and
doi:10.15372/SSMJ20180414 morphological features of the state of the dental
system in patients with increased tooth erasability
Bulycheva EA, Chikunov SO, Trezubov VN, accompanied by parafunction of the masticatory
Grishchenkov AS. Evidence of the mental genesis muscles. Pacific Medical Journal. 2013;1(51):56-
of masticatory muscle hypertension (Part 1). 58
Institute of Dentistry. 2011;4(53):40-43
15. Khairutdinova AF. A method of
Bulycheva EA, Chikunov SO, Trezubov VN, electromyography of lateral pterygoid muscles
Grishchenkov AS. Evidence of the mental genesis and a device for its implementation. Byul.
of masticatory muscle hypertension (Part II). 2006;35:10
Institute of Dentistry. 2012;1(54):14-17
16. Zhulev EN, Kochubeynik AV, Soboleva AV.
Bulycheva EA. Differentiated approach to the Device for fixing electrodes. Byul. 2010;27:7
development of pathogenetic therapy in patients
17. Khudoroshkov YG, Karagozyan YS. Assessment

with  temporomandibular  joint dysfunction
complicated by masticatory muscle hypertension.
/ Abstract / St. Petersburg. 2010:23-25

of the functional state of the masticatory muscles
in patients with a permanent bite in normal and
with occlusion disorders. Modern problems of
science and education. 2016:;4.

Apresyan S, Stepanov A, Borodina I. Designing of a custom device for investigating the masticatory and temporal muscles
in patients experiencing tmj dysfunction. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(3):5-15. doi:
10.58240/1829006X-2023.19.3-5

13



18. Andrade AS, Gaviao MB, Derossi M, Gameiro 21. Lobbezu F, Olberg J, Raphael KG, et al.

GH. Electromyographic activity and thickness of International consensus on the assessment of
masticatory muscles in children with unilateral Bruxism: a report on the work done. J Oral
posterior transverse bite. Clinical anat. 2009;22: rehabilitation. 2018;45:837-844.
200-206 doi:10.1111/joor.12663

19. Cecilio F, Regalo SCH, Palincas M, et al. Patterns 22. Moyers RE. Patterns of contraction of
of aging and superficiall EMG activity of temporomandibular muscles in malocclusion of
masticatory muscles. Journal of Oral Cavity class Il, division 1; electromyographic analysis.
Rehabilitation. 2010;37:248-55. Am J Orthod. 1949;35:837-857

d0i:10.1111/j.1365-2842.2010.02051.x
23. Ferrario VF, Serrao G, Dellavia C, Caruso E,

20. Ferrario VF, Sforza S, Colombo A, Chiusa V. Sforza C. The relationship between the number of
Electromyographic study of the symmetry of the occlusal contacts and masticatory muscle activity
masticatory muscles in persons with normal in healthy young people. CRANIO®. 2002;20(2):
occlusion. J Oral rehabilitation. 2000;27(1):33- 91-98, doi:10.1080/08869634.2002.11746196

40. doi:10.1046/j.1365-2842.2000.00490.x

Tuw<usSuullv yureph Uc@uru LU0 +hUDNFLUSPESNY <PIUVEILEND UNST
LOFLLUTHUUE YR BY. 0UUDPQ ULUUELE <ESU2NSNFE3UL <UUUr

Uuniyty Uypbwywb p.q.n.,* Yikpuwbnp Unbwywing p.q.n.,' bphin Anpnnht?
! fntuwunw@h dnnnygnipnitiph puptijudnipjud hwdwquwpwdh wypndtiunp, Unugu, 0 9%
Oniuwunwith - dnnnynuppiitiph pupbudnipyut . hwdwpuwpwbth - pquyhtt unmndiwmninghuyh
htumhwninh wuhuntiin, Unudu, (2

2

Wdthnthnid
Uhpjuynidu Lthumpudhngpnubhwt (EUSQ) dwnuynid £ npytiu duwdnn djubttiph Jhéwlh whunnpnydwb
unwbnupun dhpnn:
Wu wbthubhjui htwpuynpnigni £ wmwjhu gbwhwwnty  phnbjijupujubt ynntibghwbtipp, Gbpunjuyg
phntitupuub hwaghunp, dhohtt Yhhuwwynumtaghw) wdwjhwmnigp, dwdtine ghljjh wmbinnnupniop W
Juunupynn dSwdbnt pupdnidtitiph puwbwln:
Uunwdhwpnidwljul ywpuljuophjuynd EUG-0 whglugynid - BGumpudhngpudtitiph  dhongny™ dwplhl
wipugywd Ltyumpnnbtipny unuhtiéh Jud LEjupuhwnnpmhys g thongny: Wimiwdtiiugthy, mbnunpdwb
wju gnpoptpwugpn hwéwp dudwbwluumup E, b ukbunpbtph wpdnibwlninidp Jupnn £ Juwubgly
wpryniiph hniuwjhnipnitp: Wytht, pniddwt wwpptp dhngipned hpqutinh ypue puqiwphy EUS
htimuwgnumignibitin juunwptjhu Gpuphuhp squ, np pwipdhy Jhnp htimbnnujubtinptc Ypbpgh, hisp
Jhwigtighh ny 6pgnhun wyjuitipnh b hwdbidwnnipynibiiitiph:
Lywwmwli £ Hult b Ghpnil wihwnwuiuggud vwpph nhquytt' dwdnng dyubdbtph ypuw EUGS
Juunupdwb  hwiwp® wyuhngting  hbmwugnunmigpult - hmbnqnujut - Yplbnipniin - Jhthuyub
wypwlmhfuyniy:
Uptp b  dbipnpblp. Ghunwluib  guuljubinpui hwdwguptwy - Jbpnednipyut - dhengny
wmbintjuunyuub wnpnipbtin oquugnpdyty bt EUS- uwpph dyujdwid b wpmumpnipyui hwdwp:

Apresyan S, Stepanov A, Borodina I. Designing of a custom device for investigating the masticatory and temporal muscles
in patients experiencing tmj dysfunction. Bulletin of Stomatology and Maxillofacial Surgery. 2023;19(3):5-15. doi:
10.58240/1829006X-2023.19.3-5

14



Wpynibphtip. Qtnp phipuwd wmbpubhjuubt wpynibpp dhpunnd £ yguipgbggud dhpnnupwibinipyni b,
pupbuyyud utibunpuyhtt pppumghw, Ypunmguod EUS wmbnnnipnid b hhjwinh pniddwd wmwpptip
thnitipnid htimwgnunnigniip himbinquijubinptt Yplatne htwpuynpnigynb:

Gqpuljugnipnih. Uywlyud vuppp b EUG dhpnnynnghwd wnwewnynid th wqupqigqud dnnbignit
nrunidbwuhpnipyub 6pgphn wpynibpitip unwbwne hudwp® jpaunyud dudwwulh yuhwbebbipny: Awugh
wyn, bpbt  munidbwuhpnipyubt Yplbmpmnitd . wbhpudtpm L, unmwgduwo wjjuiiipp Yihboth
bipjuyugnigsmljub:

PABPABOTKA UHUBUIYAJIBHOI'O IIPUBOPA JIJISA UCCJIEJOBAHUS )KEBATEJIBHBIX 1
BUCOYHBIX MBIIIL Y MAIIMEHTOB C TUC®YHKIUEN BHUC
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1 Poccuiickuii ynuBepcutet apy:x0bl HapoaoB, podeccop, Mocksa, Poccuiickas denepanust
2 Accucrent MHcTHTyTa 1MdpOBOIi cTOMaTonoruu Poccuiickoro yHuBepcutera apyx0b1 Hapoaos, Mocksa, PO

AOcTpakT

AKTyaJabHOCTB: B Hacrosiiee Bpemst aiekTpomuorpadus (OMI)) cinyKUT cTaHAAPTHBIM METOJIOM TUATrHOCTHKH
COCTOSIHMSI YKE€BATEIbHBIX MBIIIII.
OTOT METOA MO3BOJISICT OLEHUTh OMOAIEKTPUUECKUE TIOTEHLMAIIBI, BKIIIOYas OMORJIEKTPUIECKUI TOKOH, CPEIHIO0
aMIUTUTYyly OHONOTEHLMANa, MPOMODKUTENFHOCTh JKEBATENIFHOTO IIMKJIA W KOJIMYECTBO  BBIMOIHICMBIX
JKEBATENbHBIX IBHKCHHI.
B cromaromormueckoid mpaktHke OMI MpPOBOAAT € TMOMOIIBIO 3JIEKTPOMHUOTPAdOB C  AIIEKTPOJaMHU,
MIPUKPETIJICHHBIMHU K KOXK€ C TIOMOIIBIO KIS WJIH 3JIeKTponpoBosuiero reis. OgHako 3TOT MpoIecC YCTaHOBKU
9acTO 3aHMMAET MHOTO BPEMEHH, a MOOMJIBHOCTh [NAaTYMKOB MOXKET IIOCTaBUTh [0/ YIpO3y HaAEKHOCTb
pesynbpTaToB. KpoMe Toro, mpu mpoBeeHHUN HECKOJNBKUX HccienoBaHuit OMI' y mammeHTa Ha pasHBIX 3Tammax
JIeYeHHs HET rapaHTHH, YTO JABHUTraTelbHas TO4Ka OyJeT MOCeJ0BaTebHO BBIOpaHa, YTO MPHUBENET K HETOYHBIM
JAaHHBIM ¥ CPABHEHHUSM.
Lenwb cocTouT B TOM, 4TOOBI pa3paboTaTh U BHEPUTH UHAMBUIYAJIbHBIN IU3alH YCTPOUCTBA 1S TpoBeAcHus OMI
KeBaTEeJIbHBIX MBILIL, 00ECIEUYNBAIOIINI [T0CIEI0BATENFHOE IOBTOPEHUE UCCIICA0OBAHUS B KIIMHUYECKOW MPaKTHKE.
Matepuansi u MeToabl: braronaps BcecTopoHHEMY aHaIN3y HAYYHOH JIUTepaTypbl HICTOYHUKH HHPOPMAIIH ObUTH
WCTIONB30BaHbI JUIsl pa3pabOTKH U MPOU3BOJICTBA ycTpoiicTBa OMI'.
IHosryuyenHnble pe3yabTaThl: JIOCTUTHYTBII TEXHHUYECKMH pPE3yJbTaT BKIKOYAET YNPOLIEHHYIO METOIOJIOTHIO,
VIIyYIICEHHYIO (DUKCANUIO JAaTYMKa, COKpaIIeHUe MPOAODKUTENFHOCTH OMI 1 BO3MOKHOCTD TIOCIIEA0BATEIBHOTO
MTOBTOPEHMS UCCIIEJIOBAHNS Ha Pa3IMYHBIX 3Talax JEUCHHs MalueHTa.
3akarouenue: Pazpaborannslii mpubdop u meronrnka OMI mperaratoT ynpomeHHbIH MOIX0 K ITOTYYEeHHIO0 TOYHBIX
PE3yNIbTaTOB MCCIIEIOBAaHMS C MEHBIIIMMH BPEMEHHBIMH 3aTpaTamu. Kpome Toro, ecnu HE0OXOAWMO TOBTOPEHHE
HCCIIEI0BaHNUS, TIOJTyYeHHbIE JaHHbIE OyIyT penpe3eHTaTUBHBIMH.
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