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ORIGINAL TECHNIQUE OF BIPOLAR TRANSCATHETER RADIOFREQUENCY
ABLATION OF ARRHYTHMOGENIC HEART AREA

This work is devoted to the study of original methodology of the bipolar transcatheter radiofrequency ablation
(RFA) of the pathological excitation sources, which are localized in the heart muscle areas with thickness 15-20
mm, when the necessary depth of destruction can not be achieved by way of a monopolar RFA. A special "pinout”
for passive connector of RF generator was developed in order to use two catheters and active electrodes, which are
placed opposite each other in the heart, for the destruction of myocardial tissue between them. It was determined
that bipolar technique allows to double the destruction depth of the thick wall of the myocardium at a constant
current power, safe values of the temperature effects and shorter duration of exposure compared with the unipolar
method. Clinical efficacy of the implemented methodology for accessory pathway destruction in a pyramidal space
of atrial septum, endo-epicardial ablation of ventricular tachycardia substrate in left ventricular free wall, and for the
interventricular septum reduction ware confirmed in 26 patients out of 27 (96%)).
Keywords: bipolar radiofrequency ablation, power, duration of exposure, myocardial tissue temperature.
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The work contains the results of research on creating theoretical foundations of modern condition monitoring
biotechnological facilities, including those medicines that allow initial prediction of disease dynamics vibration
characteristics, which can be used to create new methods and tools in medical diagnostic systems. In the offered
article covers the basics of formation imaginary area, tangent to the real surface. Currently it is the continuation of
the theme to the accuracy of motion biological and technical objects [1, 2].

A formalized analytical models of definition and registration violations vibration characteristics of the system
biotechnical object (BTO) of its configuration, which reflect the dynamics of normal mobility object and possible
violations of the kinematics of the object are offered. They models are provide analysis of objects that correspond to
its current state on the basis of multi information signals from the integrated TONTOR sensors [3, 4]. Received
formal models provide features determining vibration characteristics limbs and a decision at their further
development. The basis of the model are TONTOR technology thesis on the kinematics motion BTO dynamics of the
spatial and temporal characteristics of BTO Pandan zone existence.

Theoretical foundations of registered primary vibration characteristics violations of the physiological BTO
condition can be the basis of theoretical foundations of modern information technology research, diagnosis and
treatment of the patient, and sensors for monitoring spatial and temporal parameters of BTO limb movements.

Keywords: Parkinson's disease, parkinsonism, dimensions of the touch volume, imaginary area, real surface,
tangent surface.

Introduction entire system's movement. In nature biological objects
The movement of objects in space requires some produce and use these coordinates that are convenient
coordination and guidance in order to obtain the final in terms of its existence. For technical objects, this
result, but any movement requires a number of problem is somewhat different, that the principles of
coordinate systems are oriented of relative to the the movement are set with special programs. In both

Bicnuxk HTYY “KIII. Cepia IIPHIIA/IOBY/IYBAHHA. — 2016. — Bun. 52(2) 107



ISSN 0201-744X, ISSN 0321-2211

Ilpunadu i cucmemu diomeduuHUX MEXHO102i1

cases, the system movement is accompanied by a
corresponding tangent surface. This is especially true
if the two objects is touching. Thus, the determination
of the accuracy of the object [1, 2] is of interest in
terms of early stage diagnosis of diseases associated
with disorders of the nervous system. As a result of
original research object interactions at the level of
their field structures have been proposed principles
TONTOR integrated sensors [3, 4] for diagnostic
systems.

Actual problem of the modern diagnostics of
diseases of the nervous system, is the diagnosis of
initial signs related with of limbs movement disorders,
such as Parkinson's disease. Parkinson's disease is one
of the most common neurodegenerative diseases,
which is associated with the occurrence of violations
of limb movements which lead to disability patients.
Sometimes the pharmacological therapy causes a
dyskinesia, loss of strategies limb movements are like
of Parkinson's disease symptoms [5, 6, 7].

There are now methods and diagnostic tools do
not provide high reliability determining the initial
signs motility disorders of limbs, particularly known
sensors require increased sensitivity [8, 9, 10, 11, 12,
13, 14]. This increase can be achieved due to
expression of active contact area of sensor.

Formulation of the problem

Thus in relation to the imaginary coordinate
system and it conjugate of measuring systems and the
real there is TONTOR step. In the opposite case, to
solve this problem is impossible. In the transition to
the surface of this problem is further complicated
because we need to introduce concepts such as the
length of the area TONTOR step. Even more complex
concepts must be entered when considering the
volume when the vector direction spread is perceived
as volume TONTOR step. Now, as we have seen in
some proceedings, the surface should be viewed as
planed or curved object that has more or less constant
thickness in space observation.

Thus, the purpose is to create theoretical
principles of building integrated systems of
diagnostics of signs, monitoring and prediction of the
emergence and development of the symptoms of
Parkinson's disease as well as the principles of the
sensors action. You need to define a new concept of
creation of symbioz biotechnical monitoring system
diseases associated with dysfunction of coordination
and possible impact on the disease. This concept will
be based on consideration of the magnitude of duality
surface [15] in determining the active contact area of
Sensor.

The general model for the location of the
plane in space

So, in previous works [2, 15] we considered a
number of processes of transition from the imaginary
to the real coordinate system. It examined the basic

concepts of linearity and curvature of concepts such as
point, dot, line, surface. In this transformation, the
point is transformed into a dot through the pseudo-real
transition process phantom (TF).

The transition point into a dot even can be
explained [15], as this is the basis of fundamental
principles of duality, as a fact of the measurement
process.

However as direct conversion imaginary
geometric figure in a curve in the real coordinate
system requires a more meaningful basis at TONTOR-
step for the need for an appropriate system of
coordinate transformations. As a result, you must have
an additional coordinate system, which accompanies
moving system of coordinates in touch.

It was shown that when the thickness of the

surface is less, than [S]=+2S , it is an imaginary

plane that can not be registered in space by any
method of measurement. In this method of
mathematical model of imaginary surface in three
dimensions will be as follows explicitly form [16]:

z=2z(x,y); (x,»)eG; (1
in implicit form function the task
F(x,y,2)=0;(x,y,2)e W; ©)

or in parametric form:
x=x(w,v), y=y(w,v), z=z(w,v);

w,v)eG; (w, v,[S])e G.

or in vector form:

3)

r=r(w,v);(w,v) eG, 4)
where G - the flat part, and W - space of the space that
view.

Moreover formula (4) is a set of equations of the
form (3), which recorded in vector form. If there
r = xi+ yj+zK is the radius vector of the surface

point M(x, y, z):
r (w, v) =x(w,v)i+ y(w,v)j+z(w,v)k.(5)

If at formulas (3) to record parameter v(v = vy),
we obtain the equation of the curve v= v, which is the
coordinate line. If the fix parameter ww = wy),
similarly obtain coordinate line w = w;. In general,
these coordinate lines characteristic of all real re-
searching surface. As a result, the point of M;, which
is the result of the intersection of coordinate lines w;,
v, is compatible at the linear coordinate system.

So, as a result, the mathematical model of an
imaginary surface coincides with the formula (1).
Mathematical dependence in relation to reference
surface will be dependent on the size of [S] and then
the expression (1) we takes the form:

Uy (G) = (x, »[SDs(x, ,[SDeG; (6
or an implicit form:
U, (W)= (x, ,2,[SD:(x, y, z[SDeW; (1)

or in parametric form:
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x(w) = x (w, v,[S]),
y(w) =y (w, v[S]),

z(w) = z(w, v,[S]).
(w, v,[S]) eG .

®)

In vector form:

r = r(w, v,[S];(w, v.[SDeG; )

at
r=xi+yj+zk +[S]. (10)

As a result, the point of M;, which is the result of
the intersection of coordinate lines w;, v, is
geometrically combined with linear coordinate
system. So, as a result, the mathematical model of an
imaginary surface coincides with the formula (1).

Mathematical dependence in relation to reference
surface will be dependent on the size of [S], and then
the expression (1) takes the form

r(w, v): x(w, i+ y (w, v)j+ z (w, v)k+[S].
(11)

For real surfaces in an imaginary form, where
D =+/2S , we receive

R(G) =z(x,y,D); (x,y,D)eG (12)
or in parametric form:
x(w) =x(w,v,D), y(w) =y(w,v,D), 13)

z(w) =z(w,v,D),
(w,v,D) eG.

Mw,v)

W - coordinate

In vector form:
r=r(w,v,D);(w,v,D) €G;
r=xi+yj+:zk+D;

(14)
5

or at
we receive
r(w,v) =x(w,v)i+y(w,v)j+z(w,v)k+D. (16)
So, with appropriate mathematical basis, it can

be simplified model of spatial error determining
contact area of sensor.

Imaginary tangent plane of object

Now, if we have the elementary imaginary plane,
we have the opportunity to imitate her touch in some
defined point M(w, v) (Fig. 1).

So if we have a real system of coordinates
R(w, v), then the tangent vectors to point M(w, v) on
the coordinate lines w and v are determined in
accordance with the following formula:

ox(w,v) it oy(w,v) i+ oz(w,v) K

r=r (wv)=

ow ow ow (17
r,=r(wy) = ax(avz, Vi ‘M(;:’ D4 az(avi’ D,

r .
—= are defining

|
an imaginary tangent plane at the point M(w,v),
provided that they are noncollinear.

N T,
This unit vectors e, = |—‘,e2
n|
1

normal

Y - coordinate

Fig. 1. Tangent imaginary plane at the point of touch with t he real surface

Thus, the tangent plane at the point M(w,v) is the
plane, which are all relevant to the curves on surfaces,
that pass through the point of contact. This surface
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through this point and directed such that e, , e, and N
form a right three vectors, in this case,

N = L-rn

. (18)
It |
So, at its minimum value vectors in its space r,
and r, approaching the [S]. However, there are
additional vector ds, which connects the whole system
into one, that is

ds = [rl (w,v)xr, (w,v)} dwdv, (19)

and the direction coincides with N.

The length of this vector approximates curved
area of the parallelogram, constructed on the real
surface points (w, v), (w + dw, v), (w, v + dv), ie

|ds| = |rl XT, | dwdv. (20)

If we use the properties of elementary errors [S], the
expression (20) can be rewritten in the following form
|as| =|IS1” = ISIxIS]], 1)
there is a dependence, that binds the actual thickness
of the real surface with process of measurement of the
technical and biological objects.
In the case, when (21) satisfies of the condition
(6), (7), (8), (9), (10) and (11), this is an additional
condition in relation to the reference surface. In case
we are dealing with a real surface, increase the value
of r; and r, will approach to D, and therefore the
expression (21) takes the following form:
|ds|=|D[ =|D, xD,|. (22)
Formula (22) gives the coordinates of the
boundaries of uncertainty in space and M is an
additional condition to the expression (12) (13) (14)
(15) (16) while forming a real model coordinate
system. The values of D,, and D, are fairly equal in
rare cases, such as equality requires the
implementation of a number of equations in the
general driving conditions. As an example, you can
put human hands and their movement in space. It
would seem that having a plane symmetry [17], we
hardly would have problems mirror of the movements
of the left and right hands. However, with through
analytical modeling mirror movement get both hands
just even theoretically impossible, since it is necessary
to have completely symmetrical all human organs and
it is fundamentally impossible. Thus man is
completely asymmetric with a some regularity.

Correlation of the imaginary plane and real
surface objects

Imaginary plane and real surfaces of some object
are linked. Currently, it follows from the general theory
of distortions [17]. Thus, in modeling plane can be seen
of tangent to the curved real surface as a touch to the
imaginary surface with real surface. In this case, the
mathematical model of tangent surface will coincide with
the imaginary surface, but there is a significant
difference. Thus, we are projecting an imaginary surface
of the real surface. According to this principle, imaginary

surface will have only one point touching to the real
surface. So, if we know the coordinates of the touch point
imaginary plane to the real surface, we have the
opportunity to use the second method of the real surface
determination (2). That is, if there is a point of contact
My(xp, vy, z), the expression to describe the imaginary
plane is as follows:
a(x-x,)+b(y- y,)+c(z-z,)=0. (23)
So, if we have the task way of real surface in the
form of an explicit form (1), the coefficients in (23)
will be:
0
a= 2(Xo5 Vo) b= 0z(xy, ) c=-1. (24)
Ox oy
When we task the surfaces at explicitly form (2),
we have:
a= OF (X4, ¥92,) b= OF (xy, ¥,,2,) .
Ox ’ oy ’
. OF (xy,¥,,2,)
oz
When we task in parametric form (2), getting

(25)

b= , (26)

[ &)
(5, (5)

For vector form the task (4) we obtain
(r-5,)N(M,) =0. @7)
The parametric equation of the normal to the

surface at the point M(xy, vy, zy) is
X-xy=at,y-y,=bt, z-z,=ct (28)

in vector form at the formula (4) gets
r=r,+MINM,) . (29)

Thus, we considered the theoretical basis of
describing of the real and imaginary surfaces and
compatible reference surface.

This describtion of imaginary plane tangent to
the imaginary real U(R) is a simplified approach to
determining touch coordinates as a function dependent
on touch. However, recall that touching is part of the
defined process touch, which is a dynamic movement
of objects. So, consider, how the process of the touch
affects the accuracy of the coordinates.

Determining coordinates touching two surfaces
to the value of [S] and D. The process touches unlike
the touch, which is static is a dynamic process. It

110 Bicnux HTYY “KIII". Cepia IIPH/IA/IOBY/IYBAHHA. — 2016. — Bun. 52(2)



ISSN 0201-744X, ISSN 0321-2211

Ilpunaou i cucmemu 6iomeOUUHUX MEXHOA02IN

identifies the coordinates of the touch entry in and exit
from it. In simplified form, this process is shown in

normal

Fig. 2.

Fig. 2. Touching of two surfaces when defining of their coordinates

In this equation for real surfaces (17) takes the
following form.

r’ =, (w,V,[SI,D) = ax(g” iy 6y(aw )i
v v . (30)
. oz(w',v")

’

k+D+[S]

E = x (w81, D) = Z0) 1 DOV 5
o' o'

.31

N oz(w',v")

’

k +D+[S]

In this movement (Fig.2) to record the
coordinates (in this case, the normal N) plane U(x, y,
z) must go the distance [S]. This plane U(x, y, z)
accepts position U'(x, y, z), and the surface R(w, v), if
it is located in the R'(w, v). That is, in this case, U(x, y,
z) stops at the point M'(w, v) and holds the position of
U'(x, y, z) while the surface R(w, v) remains in place.
Otherwise R'(w, v) in the position of point M'(w, v)
moves into position R(w, v) point positioning M(w, v).
This plane U'(x, y, z) remains in place.

From the fig. 2 we seen, that the process
described by entering the touch coordinates are
obtained at least an illusion, because in the best case
we get an error in [S]. In the worst error value can
reach values duality D. For minimum errors at the site
formed of microobject touch [S]’, where the
coordinate plane contact surface and no determined.
Unlike the imaginary situation in equations (17) and
(18) vectors r'; and r’, can not be zero. The minimum
value from equations (19) and (20) are provided, that
duality is zero, and is determinate as [S].

As we clarified with relationship coordinate real
and imaginary tangent surfaces of objects, it can be
concluded that the expression (19) (20) (21) (22) take
the following form taking into account the real surface
coordinates (w’, v), (w’+dw/’ v), (W, v'+ dv’).

That is, its minimum value vectors in its space
r', and r’, close to the [S]. However, there are
additional vector ds’, which connects the whole
system into one that is

ds' = I:rl'(w', V)xr, (w’,v')] aw'dv',  (32)
and the direction coincides with N, whose length is

approximately equal to the area of curvilinear
parallelogram, constructed on the real surface points

|ds’| = |r1'><r2’|dw'dv'. (33)
If we use the properties of elementary errors [S],

the expression (22) can be rewritten in the following
form
las'| =|ISI] =S1xI8]| - (34)
There is a mathematical dependence, that binds the
actual thickness of the surface process measurement.
In the case, when (34) satisfies the conditions (6), (7),
(8), (9), (10) and (11), this is an additional condition
in relation to the reference surface.
If we are dealing with a real surface, the value
and increase r'; and r', be approaching to D, and
therefore the expression (34) takes the following form

|lds'| =|D[ =|D, xD,|. (35)
Expression (35) gives the boundaries of
uncertainty of the point M coordinates in space and is

an additional condition to the expression (27) (28)
(29), the formation of real models coordinate system.
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So, as an object, even initial signs of diseases
such Parkinson's disease, have a violations of the
trajectory of the movement of limbs, there is a
difference coordinates between ideal and real space,
defined by the following analytical dependencies.
However, this makes the duality determining the
coordinates of the touch of the active surface of
biological object, where limb areas containing natural
Sensors.

Diagnostic criteria may be volume, contained in
[S]® or D°. Thus, firstly, we have the effect of duality
(D), as the spatial uncertainty of coordinates of touch
of the surface of the diagnostic sensor, and secondly,
there is such a similarity of uncertainty with the loss
of sensitivity of external stimuli. Consequently, since
there is an analytical description of the process, that
takes place within the scope of [S]’ to D’, we are able
to create models of biological degradation state of the
object.

Thus, any biological object during its life cycle
produces some actions that give it power support.
These actions need to develop biological object,
defined spatial movements, that require some
coordination as a result of each such planning requires
space does not fulfill this implementation leads to the
duality and [S] uncertainty.

Conclusions

Thus, we considered the theoretical basis of
describing real and imaginary surfaces and
accompanying reference surface. This determined how
to interact with the real and the imaginary surface.
Currently, this mathematical analysis can be used in
three theoretical consideration. In the first case the
mathematical model is one of the main in the
theoretical basis of touching surfaces in determining
the coordinates of their location in space. For this
case, in addition to the above theoretical principles of
surface theory the kinematic motion of object and
there microgeometry surface is used. As a result,
formed the physical and mathematical basis of
determine the moment of touching on many dots at the
micro and macro level.

The article the process of touching an imaginary
plane to the real surface is offered. This defines the
size of the surface area to touch the imaginary and real
surfaces. Currently, this theoretical consideration
ambush is to determine the active surface of the two
touching surfaces.

The essence of research is the concept of the
formation of the active surface to improve the
reliability determination of violations of limbs
movement. As result of research work is to create a
theoretical foundation of modern information
technology facilities in the diagnosis of treatment, and
many parameters, that allows the selection signal from
the general signal of integrated TONTOR sensor, that
provides opportunities to make or total or partial

diagnosis of individual sections of biotechnical

object on the basis of own research towards highly
effective monitoring. The theoretical basis of
diagnostic technologies designed to create new
approaches to identify and treat a wide range of
diseases of the vibration characteristics.
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B. I. Ckumiok, T. P. Kiouko, }O. A. KoBanenko
Hayionanonui mexuiynuti ynisepcumem Yxpainu «Kuigcokuii nonimexniynuii iHCmumym iMeHi

lzops Cikopcwbkoeoy, m. Kuis, Ykpaina
AHAJITUYHA MOJEJIb ITOYATKOBHUX O3HAK 3AXBOPHOBAHHA ITAPKIHCOHA

PoGota MicTHTB pe3yabTaTH AOCHIIDKEHB 31 CTBOPEHHS TEOPETUYHMX 3aca]] Cy4acHHX 3ac00iB MOHITOPHHTY CTaHy 0ioTe-
XHIYHHX 00’€KTIB, 30KpeMa TaKUX MEIMYHHX 3ac00iB, 10 J03BOJIIIOTH MOYATKOBE NMPOTHO3YBAHHS JTUHAMIKH 3aXBOPIO-
BaHb i3 BiOpaLiifHUIMK O3HAKAMH, SIKi MOXKYTh OyTH 3aCTOCOBAHUMH /TSI CTBOPEHHSI HOBHX METOJIB 1 3ac00iB y JiKyBaIb-
HO-J[IaTHOCTUYHHX CHCTEMaX.

V cTaTTi po3rIAaloThCsl OCHOBH YTBOPEHHS IOTHYHO1 YSBHOT IIOIIMHM JI0 peaibHOT moBepxHi. Hapasi 1ie € mpoaoBkeH-
HS TEMH CTOCOBHO TOYHOCTI pyXy O10JIOTIYHHX Ta TeXHIYHMX 00’ ekTiB [1, 2].

3anporoHoBaHO (hopMalTi3oBaHi aHAITHYHI MO BU3HAUSHHS Ta PeECTpallil BiOpaIliifHuX 03HaK MOPYIIIEHb CTaHy CHC-
Temu OiotexHiunoro o6’exra (BTO) 3a ioro xoHdirypauieto, o BiZoOpaXxaroTh JAUHAMIKY PYXJIMBOCTI HOPMaJIbHOTO
00’eKTa, a TaKOXX MOJKIIMBI MOPYIICHHS KIHEMaTHKN pyXy 00’ekTa. BoHu mepenbavarors aHaliTHYHE BiIOOpaKCHHS Ta
aHaJI3 pyxy 00’ €KTiB, 5IKi BIANOBIAIOTH HOTrO IUIMHHOMY CTaHy, Ha ITiJICTaBi OaratonapaMmeTpuyHuX iHpopManiifHuX cH-
rHayB Bix iHTerpoBanux BiquyTHUKIB TOHTOP [3, 4]. OtpumMani ¢opmanizoBaHi MoJieNi HaJal0Th MOXKIIMBOCTI BU3HA-
YeHHs BIOpallifHMX O3HAK KIHIIBOK Ta MPHUHHATTS PIICHHS IIOAO MOAAIBLIONO 1X PO3BUTKY. B ocHOBY mux monenei
nokazieHo te3u TexHouorii TOHTOP oo kiHeMaTuku pyxy OIOTEXHIYHOTO 00’ €KTa, TUHAMIKHA PO3BUTKY IPOCTOPOBO-
YaCcOBHX XapaKTEPUCTHK MaHAaHHOI 30HM icHyBaHHS bTO.

3anpornoHoBaHI TEOPETHYHI 3acad peecTparlii IEpBUHHNX BiOpaIlifHUX O3HAK TOpyIIeHs (izionorigHoro crany bTO
MOXyTh OyTH TTOKJIaZ€HI B OCHOBY HOBITHBO1 iH(POPMAIIIIHOT TEXHOIOT1i JOCTiPKeHHS], TIarHOCTHUKH 3aXBOproBaHHs [1a-
PKiHCOHA, TTiIBUIIIEHHS Ty TIMBOCTI BiTUyTHHUKIB BiJICTE)KEHHS MPOCTOPOBO-YACOBUX TTapaMeTpiB pyxXiB KiHiBok BTO.
KurouoBi ciioBa: 3axBoproBaHHs [lapKiHCOHa, TAPKIHCOHI3M, po3MipH 00°€My TOpPKaHHS, YSBHA IUIONIMHA, JOTHYHA TT0-
BEPXHsI, peaJibHa IOBEPXHS.

B. U Cxuunmok, T. P. Kinouxko, 10. A. KoBajenko

Hayuonanvnoiii mexnuueckuil ynugepcumem Yxpaunvl « Kueeckuii norumexuuyeckuii uHcmu-
mym umenu Mzops Cukopckozoy, e. Kues, Ykpauna

AHAJIMTUYECKASA MOIEJIb HAYAJIBHBIX TTPU3HAKOB BOJIE3HU ITAPKMMHCOHA

Pabora conepKuT pe3yabTaThl HCCICAOBAHUI 10 CO3IaHUI0 TCOPETUYCCKUX OCHOB COBPEMEHHBIX CPEIICTB MOHUTO-
pHYHra COCTOSIHUSL OMOTEXHUYECKUX OOBEKTOB, B YACTHOCTH TAKHX MEIUIUHCKUX CPECTB, MO3BOJISIONINX MIEPBOHA-
YalkbHOE MPOTHO3UPOBAHUS JUHAMUKH 3a00JICBaHUI ¢ BHOPAMOHHBIMU MPU3HAKAMHE, KOTOPBIC MOT'YT OBITh IIpHMeE-
HEHBI JUISl CO3/IaHUS] HOBBIX METOJIOB U CPEJICTB B JICUCOHO-TUATHOCTUYCCKUX CUCTEMAX.

B craTthe paccMaTpHuBarOTCS OCHOBBI 00pa3oBaHUs KacaTeIbHOH MHUMOM TUIOCKOCTH K PETbHOM MOBEPXHOCTH, UTO
KacaeTcsi MOHUTOPHUHTA TOYHOCTH JIBIKEHUST OMOJIOTMUECKUX M TEXHUUECKHX 00BeKTOB [1, 2].

[Ipemnoxxens! GopMann3oBaHHBIE AHATATHYECKHE MOIEIH ONPEACICHHUS U PETUCTPAlNy BUOPAIIMOHHBIX IPU3HAKOB
HapyYIICHUH COCTOSIHUAS CUCTEMBI OnoTexHrndeckoro oowekra (bTO) mo ero koHdurypamuu. OHE MpeayCcMaTPUBAIOT
aHaIM3 ABIKEHHUS OOBEKTOB, KOTOPHIE COOTBETCTBYIOT €r0 TEKYIIEMY COCTOSHHIO, HA OCHOBAaHHHM MHOTOIIapaMeT-
pudecKrX WHGOPMAIMOHHBIX CHTHAIOB OT WHTErpHpoBaHHBIX ceHcopoB TOHTOP [3, 4]. IlomyueHHbie MOAeTH
JTAIOT BO3MOXKHOCTH OTIPE/CICHUS BUOPAIIMOHHBIX PU3HAKOB KOHCYHOCTEH, a TaKXKe MPOTHO3UPOBAHUS MX Pa3BH-
TUs. B ocHOBY 3TuUX Mojenel mosiokensl Te3uchl TexHonoruu TOHTOP OTHOCHUTENbHO KUHEMATHKHU JIBHXKEHUS
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00BEeKTa, TWHAMHKH DPa3BUTHS NPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPHCTUK MaHJAHHON 30HBI CYIIECTBOBAHUS

BTO. Moaenu perucrpanuy NEPBUYHBIX BUOPANMOHHBIX MPU3HAKOB HAPYIICHUH (H3MOJIOTHYCCKOTO COCTOSHUS

BTO moryT OBITH MOJIOXKECHBI B OCHOBY HOBOM WMH(OPMAIMOHHOW TEXHOJIOTUH WCCICIOBAHUS, TUATHOCTHKH Tap-

KHHCOHH3Ma, a TaK)Ke HOBBIX CEHCOPOB MOHHUTOPUHTA MPOCTPAHCTBEHHO-BPEMEHHBIX MapaMETPOB JBIKCHUN KO-

HEYHOCTEH.

Kuarouesbie cioBa: 6one3ns [lapkiHCOHA, TAPKUHCOHU3M, pa3Mepbl 00beMa KacaHus, BooOpaxaeMasl IUIOCKOCTb,
KacaTeJbHasl IOBEPXHOCTh, peallbHasl IOBEPXHOCTb.
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EJIEKTPO®VIJIBI'YPATOP JJIA CTOMATOJIOI'TYHUX BTPYUAHD 3
HOPMOBAHMM 3HAYEHHAM BUXIJHOI [IOTYXXHOCTI

1 2 2
) STuenxo O. 11, )onosuancexa O. I, ) Anmonenxo M. IO.
1 . o . o . . . o . . o .
)Hauzonaﬂbnuu mexuiunuu ynisepcumem Ykpainu « Kuiscokutl nonimexniunuii incmumym
imeni 1. Cikopcokocon, m. Kuis, Yrpaina;

Y Hayionansnuii medusnuii yuisepcumem im. bocomonvys, m. Kuis, Ykpaina
E-mail: OP291(@meta.ua

Ocmanuim yacom 6ce OinbuLe 3ACMOCY8AHHA 8 NPAKMUYHITE MEOUYUHT 3HAXOOAMb ICKPOSI 2eHepamopu npu pi-
SHOMAHIMHUX XIPYpPeiuHUX I mepanesmuyHux empyuyaHHsX, HANpuKiao, 6 CMmomamono2ii 01s ni020moeKu KOpPeHie
3y0i8, UOANIEHHS PIZHOMAHIMHUX HOBOYMBOPEHb, 3YRUHKU KpOGomeui, 0opodKu 3y0H020 kauany, mowo. I1100iony
anapamypy 8i0HOCAMb 00 eeKmpOoXipypeii.

Aemopamu po3pobrena cmpyKmypHa cxemd iCKpo8020 2eHepamopa), KA PO3UUpPIoe QYHKYIOHANbHI MOMCTU-
socmi anapamypu wo0o YCHaHO8KU HOPMOBAHO20 3HAUEHHA NApamMempa NOMY*CHOCMI iCKP08020 po3pAady 01 ped-
Ai3ayii 8i0N08IOHOI MeOuuHOi npoyedypu - MaKCUMATbHOI NOMYAICHOCIE 0N XIPYPiuH020 GUOANEHHS (PO3MUHY)
0i010214HOT MKAHUH, 3HUICEHOT NOMYIICHOCMI 0J1 NPOBEOEeHHs Koazylayii ma nposedents decuxayii 3a MiHIMATbHOT
NOMYAHCHOCMI ICKPOBO2O 2eHepamopa npu 3a6e3neueHti GUCOKoi 11020 HAditiHOCMI 8 pobomi.

Knrwouoei cnosa: ickposuii cenepamop, enekmpo@yno2ypayis, HOpMOBAHA NOMYICHICMb, IMIYIbCHA MOOYIAYIs,
mpueanicms IMnyabed.

Beryn. AHani3 cy4acHOro cTaHy npooJjeMu

IckpoBi TeHepaTopu 3HaXOIATh Bce OinbIne 3a-
CTOCYBaHHS B  TPaKTHYHIH  MEAWIMHI  TIPH
PI3HOMaHITHHX Xipypri4HHX Ta TEPANeBTHYHUX BTPY-
YaHHSAX, HaNpUKIag, B XIpyprii Id poO3THHY
0l0TKaHWHHU, Ta MapaJebHOI KOaryJsIii qpiOHUX Cy-
JIUH 1 KamiIsgpiB, B CTOMATOJOTIl JUIs TiATOTOBKH
KOpEHiB 3y0iB, BUAAICHHS Pi3HOMaHITHHX HOBOYTBO-
peHb, 3YyIIMHKHA KpPOBOTeYi, 00poOKu 3yOHOro KaHaiy,
B JIEpMAaToJIOTii i KOCMETOJIOril Ta 1HIIMX HaIpsSMKax
npaktiyHoi MeautmHu [1-4]. IloxmiGHy amaparypy
BIZIHOCSITB JIO €JIEKTPOXIpyprii.

Y mporeci MpoBeAEHHS BKAa3aHUX MEIMIHUX
MIpoIIEeayp MOTPiOHO GOPMYBATH HA BUXOJII TPUCTPOIO
ICKpOBi CHTHAIIM 3 PiI3HUMHU C€HEPTeTUIHUMH MapaMeT-
pamu [2]. Tak I MpOBEACHHS XipypriyHOTO BUIA-
JIeHHsT 010JIOTIYHOI TKAaHWHU a00 Uit ii XipyprigHOTO

pO3THMHY TOTpiOHA MaKCHMallbHa IOTYXKHICTb, JUIs
TIPOBEICHHS Koarymsmii HEBEJINKHX CyIuH
MOTYXHICTh 3HIDKYETBCS, €JIEKTPOQyIbrypamis Ta
necukartis  (IiACYIIyBaHHS)  NMPOBOAWTHCS — HA
MiHIMaJbHIN MOTY>KHOCTI iCKpOBOTO reHeparopa [2].

Bimoma amaparypa s enexTpodyibryparii,
OTIMICaHa, HATIPUKIIA, B [5-7] Ma€e CyTTeBI HEAOIIKH,

Tak, HanpukiIan, BiJOMHHA NPUCTPIH AJIS IPOBe-
JNeHHS Koaryminii [5], Mae B CBOemMy CKiaui
MOCJIIZIOBHO BKJIIOYEHI BHCOKOYACTOTHHH T'€HEepaTop,
migBUINyIoUMid  TpaHchopMmaTtop  (BHCOKOBOJIETHHH
NepeTBOPIOBaY) Ta aKTUBHUI eNeKTpoA. [lo HemoikiB
IILOTO MPHUCTPOIO CJIIJT BITHECTH BiICYTHICTH 3a0e3rne-
YeHHS 1HIMX PEXHUMiB POOOTH Ta HEMOXKIUBICTh yC-
TAHOBKHM HOPMOBAHOTO 3HAYEHHS BUXiIHOI aMILTITyAN
JKyBaJbHOTO CUTHAITY.
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