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Abstract: as a result of thermal processing, the local energy levels of the Ge-Si solid monocrystals
were determined. The samples first were heated at 850" Celcius 0.5 to 1 hour and then sharply
cooled. The temperature dependence of the Holl coefficient was determined before and after the
thermal operation of the samples in the temperature range 77+300 K and accordingly, & = 0.085
eV and &gy, = 0.30 eV were obtained. The value we get here is in line with the value we received
before within the scope of the practice error. This confirms the accuracy of the assumption that the
first and second thermal local acceptor levels are created from the same center.

Keywords: solid solution, monocrystalline (single-crystal), supercooling (extreme cooling), alloy,
priming, concentration.

JIOKAJIbHBIE YPOBHU SHEPI'MU B PE3YJBTATE TEPMUYECKOMN
PABOTbBI MOHOKPUCTAJIJIOB TBEP1OTI'O PACTBOPA
Ge-Si p-THUIIA
I'axpamanos H.(I).l, I'apaes 9.C.2, Tammmosa A.N.} , Cagpagiunosn C.A?

! Taxpamanos Hadup @appyx ozny — 00Kmop usuko-mMamemMamuieckux Hayx, npogeccop;
’T'apaes Dnvoap Camed oeny - KanOUOAm PUUKO-MAMEMAMULECKUX HAVK, OOYeHM,
Kagedpa obwell pusuky u MemoouKu nPenooagaHus GusuKu,

Baxunckuil eocydapcmeennblil yrugepcumen,

2. baxy;

3 Fawmmosa Aiinyp Hxmusp xeizel — dokmop durocoduu no gusuxe,

Kapeopa obwetl usuxu u MemoouKu nNPenooasanusi Pu3uUKu,
Cymeaumcxuii cocyoapcmeennbii ynugepcumem, 2. Cymeaum;
*Cadpadounos Cadpadoun Anexnep o2ny - KaHoudam U3UKO-MamemMamuyecKux HayK, 0oyeHm,
Kapeopa obwetl usuxu u MemoouxKu npenooasanus GU3UKU,
baxunckuii cocyoapcmeennwiii ynugepcumem, 2. baxy,

Pecnybruxa Azepbaiioscan

Annomayusn: 6 pezyivmame mepmuyeckol oopabomxu onpedeienvl JOKALbHbIE IHePemuyecKue
yposHu meepovix morokpucmanios Ge-Si. Obpasysi chavana nazpesanu npu 850° C om 0,5 do 1
uaca, a 3amem 3azpyjncanu oxaaxNcoeHHvimu. Temnepamyphas 3asUcumMocmv Kod(hduyuenma
Xonna onpedensnace 00 u nociie meniogou onepayuu 00pazyos 6 unmepsane memnepamyp 77+300

Kenveun u, coomeemcmeenno, oviiu noayuenvt 3uavenus & = 0,085 3B u &, = 0,30 3B.
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3unauenue, xomopoe mvl noayuanu 30ecb, COOMEEMCMBYEN 3HAYEHUIO, KOMOPOE Mbl NOLYUULU
panee 8 pamKax 3KCNEPUMEHmManbHou owubKyu. Imo noomeepaicoaen MOYHOCHb NPEONOIONCEHUS
0 MOM, 4MO Nepebvlil U MOPoll MepMudeckue JOKAIbHble AKYEeNMOopHble YPOGHU CO30AIOMCs U3
00HO20 U MO20 Jice YeHMPa.

Knrouegvie cnosa: meepowviil pacmeop, MOHOKDUCIIAL, NEPeoXaaddcoeHue, CHIde, epyHmMosKd,
KOHYeHmpayus.

UDC 621.315.592

P-type crystals, usually concentrated /0'?+10", are obtained when producing of solid solutions
Ge-Si. This is the concentration of free holes created by extensible shallow acceptortype doping
agent centers at room temperature. The p-type crystals, which have a larger concentration, are
obtained by adding more Ga doping agenton them.

Figure 1 shows the dependence of the Holl coefficient on the temperature (77+300K) before the
thermal operation (curve 1) and after it (curves 2 and 3) of the samples cut off from the p-type Ge-
Si solid solution monocrystalline containing /8 at.% of Si. As it is known from the curve 1, the
Holl coefficient of the sample remains unchanged at all intervals before the thermal operation from
the liquid nitrogen boiling point (77 K) to room temperature. This means that in the whole region
there exists a doping agent, and all the doping centers are full. Completely full doping agent centers
in Ge (and also in Ge-Si solid solutions) at the boiling point of liquid nitrogen generates extremely
low energy levels [1].

A 37r.

Following this formula R=-—="— i
e 8 e

concentration of free holes is P =3,7-10" sm ™. Let's name the concentration of the shallow

(1

acceptor centers, which existed before the thermaloperation, as N(()a). It is obvious that Néa)

equals to this value (for each acceptor centered in a freehole): Néa) =3,7- 10%sm™ . At (1) R-

Holl's coefficient is a constant that depends on the e - electron load, the p-hole concentration, and
the dependence of the A - scattering mechanism (Holl - factor). At acoustic scattering mechanism

3
of phonon A = —— . We have used this value of 4 in formula (1).

In fig.1, the curves 2 and 3 of the sample were created after heating it 0.5 and 1 hours at 850°C
and cooling it sharply. As you can see, after the thermal operation, the temperature dependence of
the Holl coefficient has changed dramatically. As the temperature drops above the boiling point of
the nitrogen, Holl's coefficient decreases in a half-logarithmic scale, remains stable in a certain
region, then decreases linearly and eventually this decrease is even more acute. The change in the
different temperature regions is related to the change in the degree of activation of two different
additive centers. The sharp decline in the above level value of temperature depends on the
conductivity to the specific region from the additive region.

Note that, since the electrons in Ge (as well as in Ge-Si solids) are larger than the hole
(approximately twice) of the holes, the concentration of the holes becomes equal to electrons when
it passes through the additive region to the specific region by increasing the temperature in the p-
type material. That's why the type of conductivity goes from p to n. This is accompanied by the
change of the sign of the Holl coefficient R from the zero in the p type material.
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Fig. 1. Temperature dependence of the Holl coefficient beforethermal operation (curve 1) and after it (curves
2, 3) in the Ge-Sisolid solution (18 at% Si) monocrystalline

Fig. 1 shows that additive centers in the low temperature region in 2nd and 3rd curves (which
we call the first and second thermal acceptor centers) are finished when the temperature rises.
Then, the Holl's coefficient (R) reaches the saturation value. This value of the Holl coefficient

determines the total concentration of the concentration of the first thermicacceptor (Néa)) and

theconcentration of the initial shallowacceptorcenters ( Néa)) inthesample. Let's find this sum for
the curve 2 :

A 1,1
Néa)-f-Nl(a): = 719’ 7 = —
eR,,, 1,6-107"-1-10"sm
Let’s find the value for Néa) :

N =(7,3-3,7)-10"sm™> =3,6-10"sm™>. (3
Thus we have found the concentration of the first thermic acceptor centers. Let's find its
activation energy. For this, we can use the electric neutrality equation of the crystal.
According to the neutrality conditions of the crystal, the sum of the negative charges in the
sample should be equal to the sum of positive charges [2];

-=73-10"sm>. (2

e+ N .e. ()

Here, the left side of equality is the amount of positive charge per unit volume of crystal, and

the right side is the amount of negative charge that volume. P - showsthe concentration of the free
holes in the valence zone, e - the charge of the electron (its absolute value), F - Fermi level, E,; -
the energy of the first thermic acceptor level, the k& - Boltzmann constant, the 7 - absolute
temperature, y; - the degree of degeneration of the level.

At (4) considering that £, =—AE | +&,, (4E gis the width of banned time, &, - is ionization
energy of the first thermic acceptor center), we also need to make certain simplifications:

N@
—(n@ (a) )_ 1
P=(N® +N! e 0

e Koo+1




We can determine F considering the dependence of the hole concentration on the Fermi level

using the equation (5):
. F+AE, .
=N, exp WT . (6)

Then &,; will be associated with F. We can use this connection and find &,;. However, if this
method is used to determine &, its error will be greater, as it is seen from figure 1, the temperature
range in which the level is active and the hole concentration change region are relatively small.
However, by applying the method proposed in [3], we can determine &,; with high precision.

Let's include such substitution:

&
=y N exp| — 22
pl 71 v%( kTJ (7)

We can determine &, with high accuracy by adding this equation and puting [3] here.

On the other hand, as seen from (7), the temperature dependence of [z)l' helps us to find &, :
0,434¢,, 10°
k-10° T

Here is the output of C - fixed parameters. We have pointed it out:

Ig(p/T > )=1gC - ®)

2(27m "
C= 71 T .
(8) is the linear equation. From its angle coefficient:
0,434¢,

=tgpand ¢,,=0,198 tga (eV). 9
. 10° (o] 1 ga (eV) )
Temperature dependence calculated by formula (8) in the curve 1 of fig.1 is given in half -
logarithmic scale in fig.3. According to the angular coefficient of this linear dependence (9), the
activation energy of the acceptor center is equal to &,; = 0.085 eV.
The curve 3 in fig.1 were taken from the sample that was heated for a longer period and were
sharply cooled and, as is obvious from the picture, the concentration of thermic receptors is slightly

higher. The temperature dependence of f)l' for that crystal (8) is shown in fig.2 in fig.3. Because

the curves 2 and 3 are parallel to each other (fig.2), the calculated activation energy for the
expression (9) is the same.

As a result of the thermal treatment, the second acceptor center exhibits a higher temperature.
Their activation energy is larger than the first thermic acceptor centers. Let us point out the general

concentration of the second thermic acceptor centers as N;a) and the activation energy as g,,. It is

possible to assume that the first and second local levels generated in the zone of the prohibited by
thermal treatment are created by the same centers with different ionization degree.

As can be seen from fig.1, it is impossible to observe the second thermal centers in the upper
temperature zone due to the specific conductivity. However, we can easily define &,, by using the
upper temperature range, accepting the assumption that both levels are created by the same center.
The parameter of the second acceptor level (7) is as follows:

&
'=v.N — a2 10
pz 7/2 v@<p£ k13TJ ( )

It can be stated that in this case p; is expressed in the practice determined by the parameters:
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Fig. 2. Dependency of the statements |g(/31 T3/2 ) and |g(F)2 T2 ) on

=132 1000 ,
In fig.2 the dependence of lg(pzT ) on T that was calculatedin (11) for the curves 2

and 3 is demonstrated in fig.2 for the curves 2’ and 3'. The activation energy specified here is the
same as that of an experiment 0.30 eV (&, = 0,30€V ). Although the value of &, for two

different examples here is the same, we calculated it based on the assumption that both types of
impurity centers are the same. However, we have no direct evidence of the fact that both levels are
created by the same centers. That's why it is of great interest to set the price of &, in a more

reliable way.

E ,
EC Iy
o o o O A= A A e Nsh
+ O+ o+ o+ o+ | O+ o+
AE,
E, ), U\ U N
- - - - - N(a)
Y, &/ oo N
Y, Y &/ Ny
E, y
fe)
+

Fig. 3. Energy levels corresponding to local centers in the prohibited zone
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For this purpose, it is necessary to use an example of a n-type conductivity that would
completely compensate for the shallow acceptor centers. In order to clarify this, the scheme of
these levels is shown in fig.3 of the crystal prohibited zone. In the figure, the bottom of the E, -
conductivity zone shows the maximum of the E, - valent zone. Acceptor centers are located near
the valent zone in the prohibited zone, donor centers created by Sb are located near the conductivity
zone. In the picture, the concentration of stibium has been shown to be equal to the sum of the
concentration of shallowacceptorcenters (Néa)) and first termic acceptorcenters (Nl(a)). Thus,

electrons can pass only to the second thermic acceptor centers from the wvalent zone in the
investigated temperature region. One of these passages is shown in fig.3. Each passage creates a

free hole in the valence zone. Let’s point out the concentration of them as P . In this case, we find
from the crystal's electric neutrality equation:

(a)
_ N
F-E,,
7,e KT +1

Here, the left side is the concentration of negative charges and the right side is the concentration
of positive charges (each side is divided by one particle charge).

The equation is simplified because of Ng, = N(()a) + Nl(a):

_ . N
p= Né ) _F_—ZEaZ. (13)

y,e KT +1

(N + N )| g - “pelNe )

Let's note, that we do not use the condition where Nl(a) and N;a) are the same, they can be

different. On the other hand Ea2 =-AEg+ &, » we can put eq. (6) in eq.(13). Then eq. (8) will

be like:
3
I £, -0,434 1000
Ilgl pT * |=I1gC, ——22—"——. : (14)
g(p J T 0t T

Finding &,, from the angular coefficient of this line arequation:

_2k-10°

&, =—-tga =0,4tgaleV). 15
a2 0’434 g g ( ) ( )
In (14), C; is a constant and is defined as follows:
. N\
y [ 2mmk
G =(72N§a))/ -2 th (16)
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Fig. 4. Temperature dependence of the Holl coefficient after thermal operation in compensated n-type
Ge-Si monocrystal (18% at. Si)

Fig. 4 shows the temperature dependence of the Holl coefficient of the sample made of
monocrystalline n-type Ge-Si solution containing /8 at.% Si.

1g(RT'% ]

1,0

1000

3,
Fig. 5. The dependence of |g(RT/4) on that was calculated from the curve 2 in fig. 4

Sb impurity was added to cyristal in the process of changing its color to blue. Before the
thermal operation, the sample had n-type conductivity (curve 1) and the concentration of Sb was
Ng=7,2-10"cm™. The sample was heated to 850°C for 1 hour and then turned into p-type after
sharp cooling. The temperature dependence of the Holl coefficient (curve 2) was practically fully
compensated for the first thermic acceptor centers. However, although in a very small amounts, the
first thermic acceptor centers remain unaffected. Exceeding the linear dependence at low
temperatures indicates this. However, the concentration of holes varies a quarter in the linear part
depending on the temperature dependence. This allows you to set g,, with great accuracy.
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For the linear part of the 2 curves in fig.4, the graph of dependence of |g(RT K )— on 107(_)0 is

given in fig. 5. The calculated value of g, is g,,=0,31 eV, using the formula (15) of the angular
coefficient of the obtained linear dependence. The study of other crystalline samples also gave the
same result. The value we get here is in line with the value we received before within the scope of
the practice error. This confirms the accuracy of the assumption that the first and second thermal
local acceptor levels are created from the same center.

—_—
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TOYHBIE AHAJITUTUYECKHUE PEINEHUS JI)IS1 HECTAIIMOHAPHOM
JJMHEMHOM OBPATHOM 3AJIAYM TEILIOIIPOBOJHOCTH
JIJIS1 TEJI OJHOMEPHOM TEOMETPUHA
Jlobanos U.E. Email: Lobanov1171@scientifictext.ru

Jlobanos Heops Eseenvesuy — 00KMop mexHuueckux Hayk, e0yuutl HayuHulii COmpyOHUK,
Ipobremnasn nayyno-ucciedosamenvckasn rabopamopus Ne 204,
Mocxkosckuil asuayuonnvlii uncmumym, 2. Mockea

Annomayusn: 6 Oanmoil pabome NOAYUEHbL  MOYHbIE AHAIUMUYECKUE peueHusi  Oas
HeCmAayuoHapHoll JUHEUHOU 006pamuoll 3a0aqyu  MenionpoeoOHOCmU Ol mell  OOHOMEPHOU
2eoMempuy ¢ pAHUYHLIMU YCIOBUAMU HA OOHOU NOBEPXHOCMU, A MAKCE HA O8YX NOBEPXHOCMISX
071 NIOCKO20 mend, NoJol chepuvl U NOL020 YUIUHOPA, NOLYHEHHbIE 8 3AMKHYMOU PEKYyPPEHMHOU
@opme. Pewenus npu epanuunvlx yciosusx Ha 08yX HOBEPXHOCMIAX Osl NIOCKO20 mend u 07
nono2o wapa 6wl nonyuenvl 6e3 npumenenus uucen bepuyminu. Ilpusedénnas 6 cmamve
PpeKyppeHmuas @opma 3anucu  peuieHus HeCMAayUuoOHAPHOU JUHeUHOU 06pamuol 3a0ayu
MenIonpoBoOHoCmU Ol Mmell OOHOMEDPHOU 2eoMempuu ¢ 2PAHUYHbIMU YCAO8USAMU HA OOHOU
NOBEPXHOCMU, A MAKIHCE HA O8YX NOBEPXHOCMAX O/l NJIOCKO20 med, NObIX YUIUHOPOS U cep, —
peuienue 8 3AMKHYmMou ghopme ¢ eOUHbIX NOZUYULL, YMO He 8ce20d 803MONHCHO 8 A8HOU (opme.
Kniouesvle cnosa: menionpogooHocmv,  AHATUMUYECKUU, HECMAYUOHAPHBIN,  JIUHEUHDbI,
OOHOMepHbLIL, 0bpamuas —3a0aya, NOBEPXHOCMb,  SPAHUYMbIE — VCI08Us,  OOHOCMOPOHHUL,
08YCMOPOHHUL, PEKYPPEeHMHbILL, NIOCKUL, Cheputeckull, YuruHOPU4eCKUil.

EXACT ANALYTICAL SOLUTIONS FOR THE NON-STATIONARY
LINEAR INVERSE HEAT CONDUCTION PROBLEM FOR BODIES
OF ONE-DIMENSIONAL GEOMETRY
Lobanov L.E.

Lobanov Igor Evgenjevich - Doctor of Technical Sciences, Leading Researcher,
PROBLEM RESEARCH LABORATORY Ne 204,
MOSCOW AVIATION INSTITUTE, MOSCOW

Abstract: in this paper, we obtain exact analytical solutions for the non-stationary linear inverse
heat conduction problem for bodies of one-dimensional geometry with boundary conditions on one
surface, as well as on two surfaces for a flat body, a hollow sphere and a hollow cylinder, obtained
in a closed recurrent form. Solutions with boundary conditions at two surfaces of a flat body and a
hollow sphere have been obtained without the use of Bernoulli numbers. The recurrent form of
writing the solution of the non — stationary linear inverse heat conduction problem for bodies of
one-dimensional geometry with boundary conditions on one surface, as well as on two surfaces for
a flat body, hollow cylinders and spheres, is a closed-form solution from unified positions, which is
not always possible in an explicit form.

Keywords: thermal conductivity, analytical, non-stationary, linear, one-dimensional, inverse
problem, surface; boundary conditions, one-sided, two-sided, recurrent, flat, spherical, cylindrical.

VIK 532. 212

PenreHust B pekyppeHTHOH (opme 15 HecTalMOHAPHOI NuHelHOW o0paTHON 3amaum
TEeIJIONPOBOIHOCTH AJIsl TeJl OJHOMEPHON reOMeTPMH ¢ I'PAHMYHBIMHU YCJOBUSIMH Ha OJHOM
NOBEPXHOCTH

bespasmepHo ypaBHeHHE HEJIWHEWHOW HECTAlMOHAPHOM TEIJIONPOBOJHOCTH JUIsl  Tea
OJIHOMEPHOH TeOMETPUH U MOCTOSTHHON KPUBU3HBI MOYKHO 3aIlcaTh cleayomuM oopazom [1, 2]:

0T /0Fo = 0T /0 >+ ((k—1)/ )dT/d . 1)
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KomnoHeHTa BO3ICHCTBHS TEMIIEPATYPHOTO OISl OJJHOMEPHOTO CJIOS, KOTOPBIH MOA0TpeBaCTCS
HAa BHYTPCHHEH MOBEPXHOCTH, PACCMATPUBACTCS MPH HCIIOIH30BAHUU Oe3pa3sMEepPHOI KOOPIUHATEI,
U KOTOPO# ImotorpeBaeMasi MOBEPXHOCTh COOTBETCTBYET CIUHHMIHOMY 3Ha4eHUIo [ 1, 2]:

T( ,Fo) =Y, n1Pni1t Yn=o n,2 P2 2

2.1. Ilnockas miacTuHAa

KBa3umosmHOMBI JUTsl pEIICHUS O0paTHON HECTAI[MOHAPHOW 3allauyM TEIUIONPOBOJIHOCTH MU
3aJJaHAM TPAaHUYHBIX YCJIOBUH Ha OIHON M TOH Ke MOBCPXHOCTH JUIS ILUIOCKOW IUIACTHHEI B
peKyppeHTHOI1 popme:

Ppi= ( 2/(2n -(2n — 1)))Pn—1,1; P, = ( 2/(2n -(2n + 1)))Pn—1,2- (3)

2.2. CIJIOIIHOM HWJIMHAP

Hcnonp3ys MeTol MareMaTW4eCKOH WHIYKIMH, MOXKHO 3allUCaTh KBA3WUMOJIMHOMEBI IS
pelieHuss 0OpaTHOW HECTAIIMOHAPHON 3aaud TEIUIONPOBOJHOCTH IPU 3aJaHHH TPAHUIHOTO
YCIIOBHS Ha OCH CILIOIIHOTO IIMJIUHIPA B PEKYPPEHTHOM (hopme:

Pi= ( 2/4'712)Pn—1,1- 4

2.3. Moablii uMIAUHAP

Hcnonp3ys METoN MareMaTU4eCKOH HWHIYKIMH, MOXKHO 3alliCaTh KBA3WUIIOJIMHOMBI IS
pelieHusl OOpaTHOW HECTA[OHAPHOW 3aJayd TEIUIONPOBOJHOCTH MPU 3aJaHUM TPAHHYHOTO
YCIIOBUSI HA BHYTPEHHEH MOBEPXHOCTH IOJIOTO IIMIMHAPA B PEKypPEHTHOH (hopme:

1 < 1 = 2(n—m)
Pon= o 2 Y P = Y T i Py =
T (@ Zo((Z(n—m))!!)z ! rZo((Z(n—m))!!)Z S
n n-1
={ln - B ip,
’ lem +mzo((2(n m))” Z o

Dy Py Dy S T T P (9)
((Z(n—m))!!) ((Z(n—m))")

2.4. CrJIomHoi map

Hcnonp3ys MeTox MaTeMaTH4ecKOM WHIYKIMHM, MOXKHO 3aIllMCaTh KBA3WUIOJIMHOMBI JUIS
pemeHust OoOpaTHONW HECTAIIMOHAPHON 3aJauyd TEIUIONPOBOJHOCTH NPH 3aJaHHM TPAHUIHOTO
YCIIOBHS B IIGHTpPE CIUIONIHOTO IIapa B PEKyPPEHTHOH dopme:

Poi=(2%/(2n-2n+1)))Py_q,. (6)

2.5. Hoablii wap

Hcnonp3ys MeTol MaTeMaTH4ecKOd WHIYKIMHM, MOXKHO 3aIllMCaTh KBA3WUIOJIMHOMBI IS
pemeHuss OoOpaTHONW HECTAIIMOHAPHON 3aJauyd TEIUIONPOBOJHOCTH NPH 3aJaHHM TPAHUIHOTO
YCJIOBHSI HA BHYTPEHHEH MMOBEPXHOCTH I0JIOTO 1apa B PEKyppeHTHOH (hopme:

_ 1(-1? (+2nm) . p . = (-1)? p %)
17 on2n+1) ( +2(n-1)) LY T2 T on.oner) L2

Jns 3aJaHHBIX HECTAllMOHAPHBIX TPAaHMYHBIX YCIOBUH Ha OJHOM HOBEPXHOCTH ,1 U 42

PEKYPPEHTHBIE COOTHOIIEHHUS OyyT CIeAYIOIUMH:
nl—(rl/a)(a nlt/a)Vl—lz (8)

Bonpocsl KOppeKTHOCTH JaHHOW 0OpaTHOW 3aJady TEIUIONPOBOAHOCTH (T.€. CYIIECTBOBAHHUS
pelIeHns, er0 eIUHCTBEHHOCTH W €r0 yCTOHYMBOCTH) OBLIM MOAPOOHO PacCMOTPEHBI B paboTax
[1, 2], mo3TOMY B TaHHOM HMCCJIEJOBAaHHHM HET HEOOXOANMOCTH HX IIOBTOPHOTO PACCMOTPEHHUS

3. Pemenusi B pekyppeHTHO#H ¢opmMe 1Jisl HeCTAIMOHAPHOI JIMHEHHOW 00paTHON 3axa4un
TeIUIONPOBOAHOCTH 11 TeJl OJHOMEPHOi TreoMeTpHHM € TPAHMYHBIMH TeMIepaTyPHBIMH
YCI0BHSIMH Ha 00€UX IMOBEPXHOCTAX

KoMnoHeHTa BO3J€HCTBUA TEMIEPATypHOro MOJs OJHOMEPHOTO CIOsl, Ha TpaHHUlax
KOTOpPOr0 MMEIOT MECTO HEeCTallMOHApHbIE TeMIIepaTypHbIE I'DAaHUIBI, pacCMaTpUBaeTCs IpHU
HCIIOIB30BaHUK Oe3pa3sMepHOW KOOpPIMHATHI: IIepBas TOYKAa MPUHUMAETCS 3a Hadalo
KOOPJAHWHAT, a BTOpasi IMEET ENNHUYHYIO a0CIuccey (I IUIOCKOTO TOJIA); IepBas TOYKa HMEeT
eIUHUYHYI0 a0CIUCCy, a BTOpas MMEeT TOYKYy , (Ansd chepudecKoro W IMIIMHAPUIECKOTO
moJjieit); MokeT OBITh MpeacTaBieHa B cieayomem Buae [1, 2]:
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T( ’FO) = Zn:O n,1 Pn,l + Zn:O n,2 IJn,Z . (9)
3.1.1. Ilnockasi IJIACTHHA
B oObenunénHoil Qopme TouHble pelleHMs AaHHOHI 3agaun (it P,; u mia P,p) Oymyr
BBIDJISZICTH CJICTYIOLIUM 00pa3oM:

Pn,1=Fn,1 Z Fn 1- 12[F1+11 Zk oFis1- k,2 k1| ” nZ' Pn,zan,z_

— B3 Facai [Fianz = Sk Fianoicz kzl_l]lzl. (10)

3.1.2. Mol HUIAMHAP

B oOwvenuuénHON (opme TOuHBIE pemIeHWs AaHHOW 3agaun (mnst P,; u mia P,,) Oyayt
BBITJIAJCTH CIISIYIOIUM 00pa3oM:

_ n-1_1 .
Pn,l _Fn,l Zl 01 n 1- LZ[FL+11 Zk 01 Fi+1—k,2 k,1| - 2]| —In,2,
2 2 =
=2
n-1_1
Pn,Z ln Zl 01 nlLZ><
2 2
1
X [—=—Fis12 — Y= ol Fit1-k, k2| ‘ (11)
2 2 =

3.1.3. IToubrii map

B oObenunéHHOi Qopme TouHBIe pelleHMs NaHHOH 3agaun (it P, u ma P,p) Oymyr
BBITJISIZIETH CIEAYIOUTUM 00pa3oM:

Pn,=n1 Z(Z_l)nllZX

[FH“ Sheot i Fins vl L[| —Poai Paz = g

~ S s Pt [ Frena —zz=o(2—il)ﬂ+1_k,z alJl 0
4. BuIBOADLI
IMonyyenHnass B paboTe peKyppeHTHas (opMa 3amucu PelICHUs HECTAIIMOHAPHON JIMHEHHON
00paTHOM 3a/jau TEIUIONPOBOTHOCTH IS TEJI OAHOMEPHOH T€OMETPHHU C TPAHHIHBIMH YCIOBHSIMH

Ha O,I[HOI7[ MOBEPXHOCTH, a TAKIKC HAa ABYX MOBCPXHOCTAX JIS IIJIOCKOTO TeJa, IMOJOro NUWINHApPAa U

1oJIoi cdepsl, SABISETCS pElIeHHEM B 3aMKHYTOH ()opMe C eIMHBIX IO3MIUH, YTO HE BCeraa
BO3MOJXKHO B SIBHOW (opme.
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TEXHUYECKHUE HAYKH

OB30P UCCJIEJOBAHUSA OBOPYAOBAHMUA JJ1s1 JMAT'HOCTUKHU
HEVCIIPABHOCTEM IIU®POBBIX MOJIYJIEA HA OCHOBE METOJIA
BE3 TAPAMETPOB
Hryen Munsb Xonur', Hryen Xbly [lon* Email: Nguyen1171@scientifictext.ru

Heyen Muny Xoue - kandudam mexuuueckux Hayk, cmapuiusi npenooasament;
Heyen Xoty LLlon - kanoudam mexuuyeckux Hayk, 0ekat,
Qaxynvmem mexHuuecko20 ynpasieHus,
Tocyoapcmeennuiii mexnuueckuii ynugepcumem um. Jle Ky /[ona,

2. Xanoii, Coyuanucmuuecxas Pecnybauxa Bvemnam

Annomayusn: ¢ Hacmosiuee 8peMst 8 MUpe 603HUKAEN MHOICECMBEO KOMNAHUL, 3AHUMAIOWUXCSL
uccaredosanuem u cozoanuem 006opyoosanus nposepku mooyneti, neuamuvix naam, UC... ona
yudposvix mMooyetl, OmoeabHbiX OI0K08 8 COOMBEMCMBUU C HOGbLIMU mexHoaozusmu. OoHnaxo,
OUAZHOCMUKA HEUCNPABHOCMEl COBPEMEHHbIX YUPPOBBIX DJIEKMPOHHLIX MOOyiel 0es
NPUHYURUATbHOU CXeMbl OCMAEMCSL COJNCHOU U AKMYANbHOU npobaemou. B dannoii cmamve
npedcmasiena NPUHYUNUAIbHASL CXeMA NPOBePKU U OUASHOCTUKU HEUCNPABHOCM el YUPPOBbIX
INEKMPOHHBIX MOOYIEU U IJIeKMPOHHLIX KOMNOHeHmos. A makdce npeocmagien mMemoo
uccnedosanus U NPOEKMuUpoanusi 000pyoosanus Oas  HPOGepKU U OUACHOCTMUKU
HeucnpagHocmell YUPPOGbIX INeKMPOHHBIX MOOYIel, HA OCHOGe NAPAMEMPUYECKO20 U
DYHKYUOHAILHO20 Memodd, ¢ UCNOIb308anueM npodykmos Huntron u nocmpoena npoyedypa
npogepKu U  OUASHOCMUKU HEUCHPABHOCMEN YUPPOBbIX INEKMPOHHBIX MOOYIel Npu
UCNOB308AHUU NPEOCMABIEHHO20 000PYO08AHUS.

Kniouesvie cnosa: yuppogoii 31eKkmponHbIll MOOYIb, NAPAMEMPULECKUTE MEMOO MeCMUpO8aHUsl,
DYHKYUOHATLHBII MEMOO MeCcmUupo8anus, 060pyoosanue 0isk OUASHOCMUKU HEUCHPABHOCMELL.

OVERVIEW OF THE STUDY OF EQUIPMENT FOR DIAGNOSTIC
FAULTS OF DIGITAL MODULES BASED ON THE METHOD WITHOUT
PARAMETERS
Nguyen Minh Hong', Nguyen Huu Son®

!Nguyen Minh Hong - PhD in Technical Sciences, Senior Lecturer;
2Nguyen Huu Son - PhD in Technical Sciences, Dean,
FACULTY OF TECHNICAL CONTROL,

LE QUY DON UNIVERSITY OF SCIENCE AND TECHNOLOGY,
HANOI, SOCIALIST REPUBLIC OF VIETNAM

Abstract: currently, there are many companies in the world engaged in the research and creation
of equipment for testing modules, printed circuit boards, ICs... for digital modules, individual
blocks in accordance with new technologies. However, diagnostics of malfunctions of modern
digital electronic modules without a circuit diagram is still a complex and urgent problemio This
article presents a schematic diagram of checking and diagnosing faults of digital electronic
modules and electronic components. Also the authors give method for research and design of
equipment for testing and diagnosing faults of digital electronic modules, based on the parametric
and functional method, using Huntron products and built a procedure for checking and diagnosing
faults of digital electronic modules when using the presented equipment.

Keywords: digital electronic module, parametric method, Functional test method; parametric test
method, equipment for fault diagnosis.
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1. Beegenue

B Hacrosiiee BpeMsi, HHTEHCHBHO pa3BHBAIOTCS HCCIICAOBAHUS M pa3pabOTKH 000pyNOBaHMS
JUIl aBTOMAaTHYECKOI'0 IIOMCKAa HEHCHPAaBHOCTEH LU(POBBIX JIEKTPOHHBIX MOJIyJIeHd OO0eBBIX
camoJieToB. MHOTME KOMIAHWM M KOPHOPALUHM 3aHUMAIOTCS HCCIIEOBAaHUEM, IPOU3BOJCTBOM
o0opynoBaHUsL JUIi ABTOMAaTHYECKOTO IIOMCKa HEUCIPABHOCTEH, MHOro()yHKIMOHAIBHOTO
yYCTpOMCTBa, MPUMEHSEMOro Ui pa3HBIX THIIOB OOEBBIX caMOJIETOB. B ToM wmcnme, ecTsh
cnenuanbHOe obOopymoBanme Takux ¢upm, kak ABI Electronics Ltd-UK (o6opynoBanune
Boardmaster), HMC Sales & Service/ Cunramyp (Qmax), bemapycs (Vector- M16), Ykpanna
(o6opymoBarme Diana), Huntron/CIIIA (Huntron Tracker, Access Robotic Probers) u mp. [Toutn
Bce 000pyZOBaHME MMEET (PYHKIMIO NMPOBEPKH HEHCIPABHOCTEH B COOTBETCTBHM C NPHUHIIUIIOM
aHAJIOTOBOTO CHUTHATYpHOTO aHanmm3a (ASA), coxpaHsromero 0a3y JaHHBIX B UMITYJICHOH (opme,
BOJIbT-aMIIEPHOM XapaKTEPUCTUKE H JIP.

W3nenue aBTOpUTETHOW M ONBITHOW KoMmanuu Huntron sinsiercst Gonee ynOOHBIM C TOYKU
3pEeHUs UCIIOIb30BaHMSl U XPaHEHUs! 0a3bl NAaHHBIX. Y Z0OCTBO 3aKIIOYAaeTcs B TOM, YTO UMEETCS
BO3MOXKHOCTh 9KCHOpTa 0a3bl JaHHBIX B Heckosbko ¢opmaroB (PDF, Word, Teker ...), KoTopsie
MoryT ObiTh uHTEerpupoBanbl ¢ DSO (Digital storage oscilloscope) 1 DMM (Digital Multimeter)
JUI TIPOBEPKH IPHU BKIIIOYEHUHM nuTaHus 1enu. Kpome Toro, m3genue xomnanuu Huntron mmeer
HEKOTOpbIE Apyrue (QYHKIHMHU: JIETKAH TOWCK, JIETKUH 0OMEH, THOKOCTh B MCIIOIb30BAaHUU MEXKIY
ABTOMAaTHYECKUM M PYYHBIM PEKIMOM.

OcHoBa MeToma n 00OOpPYZOBaHUS MPOBEPKH, MOMCKA HEUCIIPABHOCTEH, MPEINCTABIAETCS B
JTAaHHOW CTaThH, SBISIETCS KOMOWHamme# crermmansHoro oOopynoBaHust kommanum Huntron c
npoueaypoit 0TOopa NaHHBIX HCHPABHBIX MOIYJEH. 3aueM, 3TH JaHHbIE HCIIOJIB3YIOTCS B KaUeCTBE
OCHOBBI JJIsl CPAaBHEHUS U 00OHAPYKEHHsI HEHUCTIPaBHOCTEH.

2. Pa3paboTka MeTon0B M 00OpYyIOBAaHUS OIS IPOBEPKH M JUATHOCTUKU HEHCIIPAaBHOCTEH
U (POBBIX AIEKTPOHHBIX MOYJICH

TexHonornueckui IIPOCKT OPUCHTUPOBAH Ha CIICHHUAJIU3UPOBAHHOC HUCHBITATCIBHOC
obopymoBanue. HecmoTpst Ha Gojblioe pa3HOOOpa3we THUIIOB 00OpPYIOBAaHUS, B COBPEMEHHOM
HUCIIBITATCIIbHOM O60py}10BaHI/II/I MO-TPEIKHEMY HCIIOJB3YIOTCA CJICAYIOMINE OCHOBHBIE MCTO/bI
oOHapyxeHUs HeucnpaBHocTei [1, 3]:

- pyHKIIHOHANMBHEIH MeTo TecTipoBaHus (Functional test method);

- mapaMeTpuIecKuit Meton TectupoBanus (Parametric test method);

- KOMOMHAINS 3THX JIBYX METOJIOB.

Ha pucynke | mnpencraBineH oOmuii npuHIMI paboThl 000pYNOBaHHS JUIS TPOBEPKU
HEHUCIPaBHOCTEH U(PPOBBIX AIEKTPOHHBIX MOTYJICH.

—> AJIATITEP BO3BYXJEHI 4
VCTILITATEJIBHOE 1T

OBOPYIOBAHIE OBBEKT UCCJIEJOBAHIIS

-

G CBOP U AHAITI3

Puc. 1. Obwuit npunyun pabomost 060py008arust OJisk RPOSEPKU HEUCAPABHOCMEN YUPPOBLIX IJIEKMPOHHBIX
MoOyneu

O0opynoBanue paboTaeT CISAYIOIINUM 00pa3oM:

- Bce 06opynoBaHre KOHTPOIUPYETCS OOIIUM KOMIBIOTEPOM CO CIIEIHATBLHBIM MPOTrPAaMMHBIM
obecrieueHreM Jisi TECTUPOBAHUS;

- KommbioTep ympaBiseT CHCTEMOM CO3aHMs JIOXKHOTO CHTHajaa BO3OYKIAEHHs Ul CO3JaHUs
COOTBETCTBYIOIIMX CHUTHAJIOB (UU(PPOBBIX WM AHAJOTOBBIX), BO3ICHCTBYIOIIMX HA TECTOBBIN
00BEKT;

- [Ipuém otBeTa 00BEKTA,;
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- TlporpammHOoe obecrieueHre, ABTOMATHYECKOE WIIM MOJyaBTOMATHYECKOE (TEXHHYECKAs
MOJIJIEPKKA), OIIEHMBAET COCTOSHHE TECTOBOrO OOBEeKTa (OOBIYHO CpaBHUBAS C HMEIOIIUMCS
XOPOIIMM 00pa3IoM) U OTIPEAENISIET HEUCIPABHbIE DJIEMEHThI (KOMIOHEHTHI) UITH LETIH.

a. Hcnvtmamensnoe 06opyodosanue no )yHKYuOHAIbHOMY Memooy

DyHKIHOHABHEIA MeToJ [4] mpeacTaBiasieT OO0 METOJ MPOBEPKH (YHKIMHA U H3MEPEHUS
MMHAMHYECKAX I1ApaMETPOB JJIEKTPUUCCKUX Ierei, TPeOyIomMX HANpsHKCHAS ITUTAHUS B
HOPMAaJbHBIX Pa0OUYMX pEKHMax. 3areM, CHCTeMa CO3IaHUs JIO)KHOTO CHUTHAlIa BO30OYXKICHHS
CO3/Ia€T CEPUI0 TECTOBBIX CUTHAJIOB, B COOTBETCTBHHM C 3apaHee OIpEACIICHHBIM IPaBUIIOM,
BO3JICHCTBYIOIINX Ha OOBEKT.

B 3aBucumocTH OT (GyHKIHE OOBEKTa MNPHEMHHK CHTHala C BBIXOJA W KOMIIBIOTED
AHAM3UPYIOT PE3yNbTAaThl M0 (OpME 3ampoca, Ha OCHOBE H3MEPEHHS WCTHHHBIX JHANA30HOB
CHTHaja WCIPABHBIX MOMAYJCH, TPH OJAMHAKOBOM BoO3jeiicTBHHM. WHOrAa, TEXHUUYECKHE
CHEIUATMCTH 3apaHee OIEHMBAIOT OSTH O0pasibl HAa OCHOBE aHalW3a MPUHIMITHAIBHON
IIEKTPUUECKOM CXEMBI HIIM Ha OCHOBE TECTOB, YKA3aHHBIX MTPOU3BOAUTEIIEM.

CucreMa nUTaHUSA [Ipuém otBeTa 00BEKTA,
OOBekT MIPOBEJCHUE aHAJIN3a, OLICHKU U

Cucrema coznanus
OKHOTO CHIHANA :> HCCIIEI0BAHHS :> BBIBOJIA O COCTOSIHUA 00BEKTa

BO30YKICHUS

Puc. 2. Fnok-cxema ¢yHxkyuonanbHo2o memooa

bnok-cxema (hyHKIMOHAIBHOTO METOa M 00IIast OJOK-CXeMa HCIBITATEILHOTO 000pyI0BaHHS
COTJIACHO 3TOMY METO/Y MPEJCTaBJICHbI Ha PUCYHKax 2 U 3.

OYHKIIMOHAIBHBIA METO/] SBJISICTCS MPOCTHIM M HE3aMEHUMBIM BO BCEX IMPOIIEIypax MPOBEPKH
obopynoBanusa. OnmHAKO, A3TOT MeETOA TpeOyeT OOJBIIOro KOJWYeCTBAa WHPOpMAIUU 00
HCCIIEAYeMOM OOBEKTE, KOTOPBIA OJDKEH OBITh MOJHOCTHIO BKIIFOUCH. DYHKIMOHATIBHBIA METOJ
HMeeT HEKOTOpBIC HeIOCTAaTKH:

- OrcyTcTBHE TEXHHYECKOW JOKYMEHTAIWW, IPHHIUNHAIBHONH CXEeMBI, WHCTPYKIUH
MIPOU3BOIUTENS IO OCMOTPY (WM €CcTh, HO HEAOCTaTOYHO MOoApoOHOCTEi). JTa mpobdiema dacto
BO3HMKAET P HCII0JIb30BAHMH HOBOTO OPYXKHS U 000PYI0BaHUS;

- OObeKT ObUI HACTOJIBKO MOBPEXIEH, YTO HE MOI OBITh BKIJIIOYEH BO BpeMsl TecTa (eciiu
BKJTIOYEH /IS IIPOBEPKH, TO €I1e OOJIbIIIe TOBPEIUTCS MIIM BBI30BETCS MOXKap);

Pa3paboTka HCIBITaTENIFHOTO 000PYIOBAHHUS [0 JAHHOMY METOJY OTPEAEIISIETCS CIEAYOIIMMU
JTanamu:

- pa3paboTka MpOorpaMMbl Ui KaXKJIOTO KOHKPETHOTO HCHBITATENHLHOTO 00BEKTa (Ka)aoro
MOJTYJIs)

- CO3/aHUE CEpPUH CTUMYJIUPYIOIIUX CUTHAJIOB W TMOJYYCHHE WX PEAKINH B XOPOIIEM
COCTOSIHUH.
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TPOTPAMMHOE MK DIIEKTPOCHABKEHUE
OBECITEYEHHE

KOHTPOJIb M PACTIPEIEJIEHUE CUTHAJIOB
BXOJIA / BBIXOJIA

i PACIHIV®POBBIBAHUE L MOJIEJITMPOBAHWE KOHTPOJIbHBIX CUTHAJIOB i
! TIEPEKJIIO- !
! YATEJIb !
i BO3BYXK/I- YCUJIEHUE i
! IIMPPOBBIE LEIN EHUA !
! V3MEPEHHSI — i |
M3MEHEHUE I3MEPEHUA

‘ AJIATITEP ‘

]

\ BJIOK, MOJZTYJIb \

Puc. 3. Obwas 610K-cxema ucnsimamenbHo2o 060PyO06aHUs, PEMOHM OJIOKO8

Jiis KaXIoro TecTa, TEXHHUYSCKUH CIICIHAlUCT yCTAHABIMBACT MOMAYJIH B YCTPOICTBE W
3aIlyCKaeT COOTBETCTBYIOIIEE IPOrpaMMHOE oOecriedeHne. Pe3ymbraT TpOBEpKH U aHaIH3a
OTIBITHBIX TECTEPOB IO3BOJIAET OMPEACIUTh HEUCIPABHOCTh KAKIOT0 KOHKPETHOTO KOMIIOHEHTa
WIIH TIETIH.

b. Hcnvimamenvnoe 0bopyoosanie no napamempuyeckromy memooy

[Tapamerpudeckuit MeToa [5]: METOX HM3MEPEHMS CTATHUECKUX MapaMeTpPOB, KOTOPHIM HE
TpeOyeT mIyOOKOro MOHMMaHUsi (DYHKIHH TECTOBOTO OOBEKTa, U 3TO SIBISIETCS OCHOBHBIM
MIPEUMYIIECTBOM JAAHHOTO METO/a. Pe3ynpTaT H3MepeHus U MPOBEPKH MO3BOJISIET OMPEIEIUTH,
COOTBETCTBYIOT I KOHKPETHBIC (hH3MYECCKHE TMapaMeTphl 00beKkTa (TOKa, HANpsIKEHHE) ero
XOpOIIEMY COCTOSIHHIO (BBIOODOYHBIC NAHHBIC), TEM CaMBIM OMpPEAENss, KaKkoil KOMIOHCHT
MOBPEKICH.

B Hacrosimee BpeMs CyHIECTBYeT MHOTO pPa3iU4YHBIX THIIOB OOOpYZOBaHUS  JUIst
IapaMeTPUUECKUX HCIBITAHUH, B KOTOPBIX YCTPOMCTBO, HCIOJIB3YIOIIEE METOA «AHAJIOTOBBIN
cUTHATYpHBI aHamu3» (ASA). DT1oT Meton momyisapeH U 3((EKTUBEH, MOCKOIBKY OH OBLT
MIPUMEHEH U HCIBITaTensHOro obopynosanns Huntron, mcmonszyemoro 8 BMC CIIA. Meton
ASA, 1o cymecTBy, MO3BOJSET ITyTEM HM3MEPEHHS BOJBT-AMIIEPHOM XapaKTEPUCTHUKH JIJIEMEHTa,
LIENHU, CXEMBbI, IEYaTHOM IIATHI MITH JIaXKe YCTPOWCTBA OOHAPYKEHHs IIPHYMHBI UX OTKa3a.

TecToBO€ YCTPOHCTBO BHIJACT CHHYCOHJAIBHBIA CUTHAN MIEPEMEHHOT0 OTPAHNYIEHHOT0 TOKa Ha
KOMIIOHEHT ¥ OTOOpakaeT MPOTEKAIoIIWi TOK, MaJeHWe HampspkeHUs W (a3oBBI COBUT Ha
JICIUIee.

BenmunHa MmpoTEeKaromero TOKa ONpeiessieT BEPTUKAIbHOE OTKIOHCHHWE KPUBOW rpaduka, a
NaJICHHE HarpsDKeHUs] Ha KOMIIOHEHTE ONpeIeNsieT TOPU30HTAIBHOE OTKJIOHEHHE KPUBOW rpaduka
Ha dKpaHe npubopa. Pesynbrupylommas kpuBas Ha 9KpaHe Ha3bIBACTCS aHAJIOTOBOW CHUTHATYpOU
HcciIenyeMoro KoMIoHeHTa. [loHnmanue (yHKIMOHAIBHOW CXEMbl CHIHATYPHOTO aHalM3aTopa
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SIBIIICTCA KJIIOYOM K IIOHMMAHUIO TOTO, KaK AaHAJOTOBBbIE CUTHATYPbl H3MEHSIOTCA OT THMA
TECTUPYyEeMOro KomroHeHTa. CHUTHAaTypHbBII aHanu3 Takxke HaszbiBaeTcs merogoMm «U-I» (meron
HaIpspKEHNUE-TOK), TaK KaK MHAYLMPOBAHHBIN B HCCIIEyEMOH LIENH WIIK KOMIIOHEHTE TOK SIBJISIETCS
(GyHKIMEH WMIlenaHca, ¥ I03TOMY aHaJloroBas CHUTHAaTypa MOXKET OBITh HpeNCTaBieHa Kak
Bu3yanuznpoBanHblil 3akon Oma: U = [*R, rae U - Hanpsbkenue, | — Tok, R—conporusnenue.

Ha pucynke 4 HmXe IpeAcTaBieHa YIPOIICHHAs IWarpaMMa CHUTHATYpHOTO aHalM3aTopa.
I'eHepaTop CHHYCOMOAIBPHOTO CHUTHANA SIBJISIETCS UCTOYHHUKOM TECTOBOTO CUTHANA, MOJKIIOYEH K
JIEIUTENI0 HANpsDKEHUs], cocToslleMy u3 compotuBieHMd Rg m Rp. Mmnemanc Harpy3ku Rp
SABISIETCS ~ MMIIEAaHCOM  HcclieryemMoro  kKommoHeHTa. ComportuBieHne Rp  BKIIOUeHO
MOCIE0BATENBHO C BHYTPEHHHM CONPOTHBIEHHEM CHTHATypHOrO aHanmm3atopa Rg wim
COMpPOTHUBJIEHUEM HCTOYHHKA. Tak Kak CONMPOTHBIEHHE Rg SABIAETCSA MOCTOSHHBIM, TO BEIWYMHA
NaJCHYs HAIPSKEHUS Ha UCCIIEAYyEMOM KOMIIOHEHTE U BEIUYKMHA TOKA 4€pe3 KOMIIOHEHT, 3aBUCAT
TOJIBKO OT BEJIMUUHBI R; .

Rs Test
)
)i =
Compenent
Vs @ Fs R |omer
i L T I I I I
J_ Common T LCD

Puc. 4. Bnok-ouazpamma cuenamypnozo anaruzamopa (Rg - conpomuenenue ucmounuxa, Vs - nanpsicenue
ucmoynuka, Ry - conpomusnenue nazpysxu, Fs - vacmoma cuenaia ucmounuxa)

IIpu mpoBepke KOMIIOHEHTOB WJIM MOAYJIEH, TpU IapaMerpa: HalpsDKCHUE MCTOYHHUKA Vi,
compotuBieHne Rg W 4vacToTy curnHanma ucrouyHuka Fg Moryr ObITh H3MeHEHBL. BenuunHa
HampsOKeHHS TECTOBOIO CHUTHaJda Vg MOXET BBIACTHTh WM CKPBITh  XapaKTEPUCTHKH
MEPEKIII0YEHNUS WK JJABUHHOTO MPOo00s MOIyNpoBOJHUKOB. YacToTa Fg TecToBOrO curHaiza MOXeT
BBIJICIUTH WJIN CKPBITh PEAKTUBHYIO COCTABJISIONIYIO (€MKOCTh MJIM MHIYKTHUBHOCTH) KOMIIOHEHTA
i 1enu. CompoTtuBieHHe Rg HCTOYHMKA CIIy)XHUT Ui HauOojiee MOJHOTO COTJIAaCOBAHUS
UMIeqaHca Harpy3kd (HWccieqyeMoro KOMIIOHGHTa WM [elmM) W Hauboyiee TOYHOTO
BOCIIPOU3BENIEHUS PE3YIbTUPYIOLIECH CUTHATYPBI.

CurHatypsl 0a30BBIX KOMIIOHCHTOB, KOTOpBIC SBIIIIOTCS KOMOWHAITMEW OIHON wim Oolee
0a30BBIX KOMIIOHCHTOB: COINPOTHUBIICHUE, €MKOCTh, HHIYKTUBHOCTh U  IIONYTIPOBOJHUK
MpeaCcTaBICHBI Ha pUcyHKe 5. Kaxmprid 3 3THX 0a30BBIX KOMIIOHEHTOB PEardpyrOT MO-CBOEMY Ha
TECTOBBIH curHain npubdopa. CriocoOHOCTh y3HaBaTh 3TH 0Aa30BbIE CUTHATYPHI HA JMCILIEE TpUdopa,
SIBIIICTCA OJHUM M3 KIIOYEBBIX YCIOBMH M YCHEIIHOW JMAarHOCTHKHM HEHCIPABHOCTEH C
nomotisio Metosia ASA. Korja KOMIOHEHTHI COEIMHEHBI BMECTE B IIETIH, CUTHATYpa KaXKJ0TO y3Ja
LIEMH COOTBETCTBYET KOMIIO3WIIMM CHTHATYyp ©0a30BBIX 3JIEMEHTOB B JMaHHOHM menu. Hampumep,
LIeTb, COCTOSINAs W3 CONPOTHUBICHHS W €MKOCTH, HMEET CHUTHAaTypy, COOTBETCTBYIOUIYIO
CHUTHATypaM pe3ncTopa U eMKocTH. CHTHaTypa pe3ucTopa BCerja MpeACTaBIeHa IPSIMON JTHHUCH,
pacmonoxkeHHOM mon yriaoM ot 0° mo 90°. Curnatypa KoHIeHcaTopa (€MKOCTH) Bcerna
IpeJCTaBIeHa B BUAE OKPYXKHOCTM MM 3juinnca. CUrHarypa MHAYKTUBHOCTH NpEACTaBICHA B
BUJIE OKPY>KHOCTU WU SJUIUICOMJA, C BO3MOXHBIM IPHUCYTCTBUEM CUTHATYPbl BHYTPEHHErO
conporusieHus. HakoHel, curaatypa noiynpoBOAHUKOBOTO JUOJA BCErAa COCTOUT U3 ABYX WIIHU
Ooslee  JMHEHHBIX CErMEHTOB, COCTABIAIONIMX IpHUMEpHO THpsimoil  yroa. Curnarypa
MOJIYTIIPOBOIMMOCTH MOJKET MOKa3aTh XapaKTEPUCTUKH TPSIMOM M 0OpaTHOM NMPOBOAMMOCTEH, T.€.
oT(opMaTHpyeT MOTYIPOBOAHUKOBBINA CTAOMIUTPOH C IBYMS MOTYIIPOBOJHIUKOBBIMH CIOSMHU.
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ConpoTHEmemme

Enmocts s s IMomynposomom

Puc. 5. Cuenamypui 6a306b1x KOMNOHEHMO8

CpaBHEHHE COCTOSIHHA: XOpoIllee M COMHUTeNbHOE. VIcIpITaTenbHOe 000pYyA0BaHUE U3MEPsIeT U
COXpaHseT N300pakeHHsI ¥ CUTHATYPHl KOMIIOHEHTOB HCIIPaBHBIX MOJYyIell B BUAe 0a3bl NaHHBIX.
Korma momynum momo3peBaloTcst B OTKase, OHM OyZyT H3MepeHBl obopynosaHueM. Hosble
N3MEPECHHBIC M300paKCHNS M CUTHATYPBI CPABHUBAIOTCS C 00pa3oM B 0a3e maHHbBIX. Pasmuuus Ha
N300paKEHHUAX YKa3bIBae€T HEHCIPABHOCTh KOMIIOHEHTOB. Ha 3TOH OCHOBE, HCHBITATEIbHOE
000pyOBaHHUE CIENaeT BBIBOJ, O TOM, YTO MOBPEX/IEH JIN KOMIIOHEHT WM Moaynb. Ha pucynke 6
NIPEACTAaBICHA JAWarpaMMma CpPaBHEHHUS XOPOIIETO COCTOSHHSA C COMHHUTEIBHBIM COCTOSIHUEM
3JIEKTPOHHOTO MOJYJIS.

Puc. 6. ﬂuazpamma CpABHEHUsl Xopouteco COCMOARUS C COMHUMENIbHbIM COCMOAHUEM ITIEKMPOHHO20 MO()yfl}Z

[Tpuniun oOHapy>XKeHUs] HEUCTPaBHOCTEW mo npuHIMNY ASA uMeeT CleAyloliue OCHOBHBIC
MIPENMYIIEeCTBA.

- JluarHocTHMKa ¥ YCTpaHEHHEC HEUCIPABHOCTEH 03 HEOOXOJUMOCTH WCIOIb30BaHUSL
MPUHLMITHAIBHBIX JIEKTPUUECKHUX CXEM;

- JlmarHocTHMka HEWCIPABHOCTEH W PEMOHT TECTOBBIX OOBEKTOB 0€3 HEOOXOIMMOCTH
MOJKJIIOUEHUS] TUTAHUS.

OpnHnako, 3¢ dexTrnBHOCTE ASA 3aBHCHT OT 00paslia UCIPABHBIX KOMIIOHEHTOB, ITOCTPOCHHOMN
[IEMH ¥ OTbITA TECTHPOBINNKA, HAKOTUICHHOTO B XOJI€ MPAKTUKH.

Ha pucynke 7 mpencraBieHa cxeMa MpoBepKH MapaMeTpoB 06€3 HE0OXOIUMOCTH TTOAKITIOYCHH S
HCTOYHUWKA MUTaHUs, 0€3 HEOOXOAMMOCTH UCTIONH30BaHUS TIPUHIMITAAIBHON CXEMBbI TP MPOBEPKE
1 oOHApY X EHUH HEUCIIPABHOCTEH TIATHI.
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McnpasHbii HenertaTensHoe
MOy b —— obopynoEanme —"—1 Ba3a BaHHBbIX
|::> CpaBHeHHe K
aHanmM3
pesynbLTaTos,
Moayne HcmaraTemnos Hamepesbii | "> |BbIBOA
Heobxoaumo 0BopyTOBaHHE | pesymeTaT
NpoTECTHPOBaTh - ]

Puc. 7. Cxema nposepru napamempos 63 ucmoyHuKa numaHus

3. IIpormecc mpoBepKku U 0OHAPYKEHHST HEUCTIPABHOCTEH MU(POBBIX ANMEKTPOHHBIX MOIYJeH |1,
2,4]

IIpomecc mpoBepkn, OOHApPY)KEHHS M PEMOHTAa HEHCIPAaBHOCTEH C HCIIOJIB30BAHHEM
000pyOoBaHUsL, TOCTPOCHHOTO HA OCHOBE (DYHKIIMOHAIBHOTO M ITapaMEeTPHIECKOTO TECTHPOBAHUS
BKJTFOYAET ciienyromue maru (Puc. 8):

- OnpezienicHUEe THIA TECTOBBIX PUOOPOR:

+ Tun 1: nuTaHKe NOAKIIOYEHO, MPUOOP BKIIIOUAETCS U paboTaeT;

+ Tun 2: HEBO3MOXKHO MOJKITIOYUTH TUTAHUS.

[l nepeoco muna: IlpoBepka TOro, 4ro MMEIOTCS JIM NpOrpaMMHOe obecrieueHne u Oasza
JIAHHBIX ISl TECTUPOBaHUs. Eciy oTCyTCTBHE NPOrpaMMHOTO 00€CIeYeH s, TO IPeo0pazyeTcsl TUIL
1 B Tum 2.

BrimonHeHne mpomecca MPOBEPKH PabOTOCHOCOOHOCTH NMPHOOPOB, 3a4e€M OIpEACICHHE HX
TEXHMYECKOTO COCTOSHHS U MPHYMHBI 0TKa3a MOAyJIsl. Eciii moBpekAeHHbBIH KOMIIOHEHT HE MOJKET
ObITh OOHapy)XeH, WCIIOJB3YyeTCS TAapaMETPUYECKOE HCHBITAaTeNbHOE O0OpyIOBaHHE IS
JIOTIOJTHUTEIBHBIX UCTIBITAHWUH.

Jns emopozo muna: IlpoBepka TOro, YTO JOCTYIHBI JIM 0a3a IaHHBIX M IIPOTPaMMHOE
obecrieueHne GpyHKIMOHAIBHOTO 000PY/I0BaHUS JJIsl TECTUPOBAHUSL:

+ Ecnu He HMMEITCS, TO HMCIONb3YeTCs HCIBbITaTebHOe O00OpYyNOBaHME JUIS H3MEpEHHUs,
XpaHEeHHs1 IaHHBIX U CPABHEHHS PE3yJIbTaTOB C AaHHBIMU 00pas3IioB;

+ Ecni MMeIoTCsI, BHITIOJIHAETCSI CPABHEHHE PE3YJIbTATOB C JIAHHBIMU 00pa3IoB.

- Tlocne oOHapykeHHs HEHCHPABHOCTEH TEXHUKH PEMOHTHPYIOT, 3aMEHSIIOT KOMIIOHEHTHI U
CHOBa IPOBEPSIOT MPHUOOP C WCIOJIBb30BAaHUEM IAapaMETPUYEcKOro ycTpoicra. Eciam Bce B
TIOPSIIIKE, IEPEXOANUTCS K QYHKIIMOHATEHOMY TECTHPOBAHMIO IIPH HEOOXOIMMOCTH.

- YcraHOBKa MOJYJIM Ha OpYy’KHe, IIPOBepKa Ha padore.

HcnpitaTenbHOE 000pYNOBaHHE MOCTPOEHO M CIPOEKTHPOBAHO B COOTBETCTBHHM C OOOMMH
MeToaMH ((pYHKIMOHAIBHBIM M NapaMEeTPUYECKUM METOAOM) IUIsl TTOJHOM NMPOBEpKH IH(POBBIX
JIEKTPOHHBIX MOAYJICH. JIJIsl KaXI0ro OTAENBHOTO 0J10Ka, 10CiIe TECTUPOBAHNS (DYHKIIMOHAIBHBIM
METOJIOM ITYTEM BBIITOJHEHUSI TECTOB, C/IETIaH BBIBOJ] O COCTOSTHUN HEUCIIPaBHOCTEH OIoKa.

Jlnst HeucIpaBHOTO OJI0Ka, BBIMOJHSAETCS TECT B COOTBETCTBHU C METOJOM (PYHKIIMOHAIIBHOTO
TECTUPOBAHUSI KAXKIOTO MOJYJISI, 3aT€M OLEHUBACTCSI O COCTOSHUM HEeUcIpaBHOCTel Moayns. Ecnu
MOJyJIb HEHCIPaBEeH, IPOBOIUTCS TECT IO (YHKIHMOHAILHOMY METOLy Juisi OOHapy>KeHHs
HepaboTaromux GyHKIIMOHAIBHBIX COOPOK (KOMIIOHEHTOB).
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OO0BeKT IpoBepKI

DYHKIHNOHAIBHEI
MeTox

TTapameTpidecKHil

Meton npoBepkin MeTox

ITpoBepka no
(VHKITHOHATBHOMY METOIY

Het >

HMyeetcs 0aza JaHHEX 0

2 a Het
XopoImee cOCTOAHHE ? l A HCTIPABHEN MOTFITL *
CpasHEHHE PEzyIIETATOR Cofpanme Gaskl
HIMEpEHHA ¢ 0230 JAHHEIX 0 + IAHHEIX 0 ECOPEEEEX
HCIPAEERIX MOTYILIX MOYTLTX

Oa
Oa
A 4 l
[Iponomxaerca

PemoHT H 3aMeHa

HCIIOJIB30BAHHE

Puc. 8. Ilpoyecc nposepku, oOnapyicenus u peMOHMAa HEUCNPABHOCIEN C UCHOIb308aHUeM 000PY008aHUS
07151 YYHKYUOHANLHO20 U NAPAMEMPUYECKO20 MEeCMUPOBAHUSL

4. BoiBoa

OCHOBa JMarHOCTHKH COBPEMEHHBIX IHM(POBBIX JJIEKTPOHHBIX MOAYJIECH BKIIIOYaeT B ceds
CIIEAyIONE  OCHOBHBIE  WHCTPYMEHTBL:  CIENHallbHOE  O00OpyJOBaHWE  OOHApYKEHHMS
HEHWCIPaBHOCTEH, aKTHBHBbIE HU(POBBIE 3JIEKTPOHHBIE MOAYIH, 0a3a NaHHBIX, HMOJYYCHHBIX W3
TECTHUPYEMBIX MOAYJIEH.

B »aT0i1 craree paspaboTaHa NpPUHOMOMATBGHAs CXeMa TECTUPOBAHUS M OOHAPYKEHMS
HEUCIPABHOCTEN I OJIEKTPOHHBIX MOJYJEHd U KOMIOHEHTOB. Takxe, Ha OCHOBE
mapaMeTpuueckoro M (yHKIHMOHAJIBHOTO METOJa C HCHOJb30BaHHMEM MpoaykroB Huntron,
MIPEJCTAaBICHbI METOMABI HCCICIOBAHUS M MPOCKTHPOBAHUS HCIBITATEIHHOTO O0OPYAOBaHMS UL
JIUarHOCTUKU HEUCIIPABHOCTEH JIEKTPOHHBIX MOAYJIEH.

Pe3ymnbTaT, mpeAcTaBICHHBIM B CTaThe, SBISETCS BaKHOM HWH(MOpPMAImed sl pa3paboTKd |
MIPOM3BOICTBA MCIBITATEIFHOTO 000PYAOBAHIS, HCTIONB3YEMOT0 TSl TECTUPOBAHMS HEMCIIPABHOMN LIETH
Ha OCHOBE JaHHBIX 00pa3uoB. C HCIONB30BaHMEM IIPEACTABIEHHOTO OOOPYIOBaHUS 3HAYMTEIHHO
YIIy4IIaeTcsl IPOLECC YCTPAHEHUS! HEUCTIPAaBHOCTEH JUIsl BCEX THIIOB COBPEMEHHBIX MOYJIEH.

Cnucok rumepamyput / References

1. Rousset A. et al. Fast Bridging Fault Diagnosis using Logic Information. Proc. 16th IEEE ATS,
2007. Pp. 33-38.

2. Wang L.T., Wu C.W., Wen X. VLSI Test Principles and Architectures. Design for Testability.
Elsevier, 2006.

3. Yang C, Tian S. and Long B. Test Points Selection for Analog Fault Dictionary Techniques.
Journal of Electronic Testing. Vol. 25. Pp. 157-168, 2009.

23



4. Liu Z, Liu T, Han J.,, Bu S., Tang X. and Pecht M. Signal Model-Based Fault Coding for
Diagnostics and Prognostics of Analog Electronic Circuits, IEEE Transactions on Industrial
Electronics. Vol. 64, Pp. 605-614, 2017.

5. Tian S., Yang C, Chen F. and Liu Z. Circle Equation-Based Fault Modeling Method for Linear
Analog Circuits, IEEE Transactions on Instrumentation & Measurement. Vol. 63. Pp. 2145-
2159, 2014.

6. Jain S.K., Agrawal V.D. Modeling and Test Generation Algorithms for MOS Circuits, IEEE
Trans. Comput. Vol. C-34. Ne 5. Pp. 426-433. May, 1985.

24



CPABHUTEJIBHASI XAPAKTEPUCTUKA METO/JO0B IIOUCKA
UH®OPMAIIAU B BA3E 3HAHUI
MuxaiitoBeknii B.O.!, lanmyanuna H.A.2
Email: Mikhailovskiy1171@scientifictext.ru

' Muxaiinosckuii Baoum Onezosuy — cmydenm;
’Fanuynnuna Hauns Anvbepmosna — cmyoenm,

Kagheopa ungopmamuru u NPUKIAOHOU MAMeMAmuKu,
Deodepanvroe cocyoapcmeenHoe 0100xcemHoe 00pa308amenbHoe yupexncoeHue
8bICULE20 NPOPECCUOHANLHO20 06PA306aHUSL
Kazanckuii nayuonanvhvlil ucciedo8amenbCKull mexHoao2uYecKull ynugepcumenn,
2. Kasano

Annomayun: 6 cmamve paAccMampu8arOmMcs OCHOBHblE Memoobl ONMUMU3AYUU NOUCKA
ungopmayuu no base snanuil. IIpogooumcs cpasHumenbublil aHAIU3 MEMo008 U eHedpenue bouee
ONMUMANLHO20 Memooa NOUCKA O/l peuleHuss 3a0ayu NOUCKA UHCMPYKyul no 0ase 3Hanull.
THomumo knaccuueckux memooos noucka ungopmayuu 8 base 3HaHUll, KIOUAIOWUX 8 ceOsl NOHOE
cKkanuposanue 6a3vl U CKAHUPOBAHUE NO NOTHOMEKCMOBOM) UHOEKCY, 8 CIamve aHAIUIUPYemcs
8APUAHM C UCNONBb30BAHUEM MAWUHHO20 00VUeHUsl, 001a0aloWUll CYIeCmBEeHHbIM OOCTOUHCIIBOM
HO CPABHEHUIO C OPYUMU MEMOOAMU.

Knruesvie cnosa: ungopmayuonnvle cucmemvl, 0a3a 3HAHUL, ONMUMU3AYUSL NOUCKA, UHOEKC,
NOJTHOMEKCMO8bIIl UHOEKC, MAUWUHHOe 00yyeHue.

COMPARATIVE CHARACTERISTIC OF INFORMATION SEARCH
METHODS ON THE KNOWLEDGE BASE
Mikhailovskiy V.0.!, Galiullina N.A.2

'Mikhailovskiy Vadim Olegovich — Student;
’Galiullina Nailia Albertovna — Student,
DEPARTMENT OF COMPUTER SCIENCE AND APPLIED MATHEMATICS,
FEDERAL STATE BUDGETARY EDUCATIONAL INSTITUTION
OF HIGHER PROFESSIONAL EDUCATION
KAZAN NATIONAL RESEARCH TECHNOLOGICAL UNIVERSITY,
KAZAN

Abstract: the article discusses the basic methods of optimizing the search for information on a
knowledge base. A comparative analysis of the methods and the introduction of a more optimal
search method to solve the problem of finding instructions on the knowledge base is carried out. In
addition to the classical methods of searching for information on a knowledge base, which includes
a full database scan and scanning by a full-text index, the article analyzes a version using machine
learning that has significant advantages over other methods.

Keywords: information system, knowledge base, search optimization, index, full-text index,
machine learning.

VIK 004.424

B pamkax gaHHOHW HMCCeI0BaTeNbCKOM pabOThl ObliIa MOAHATA aKTyallbHAs TeMa ONTUMU3AINH
3armpocoB K 0a3e maHHBIX. VcciemoBaHue OBUIO MPOBENEHO C HCIIONB30BAHHWEM IMPOTPAMMHOTO
NpOJyKTa - 0a3pl 3HaHUH, BHEJPEHHOW B KOPIOPATUBHBIN MecceHkep. TepMuH “ontumuzarus’
CBSI3aH C IIPOBEJCHUEM PabOT 10 YCOBEPIICHCTBOBAHMIO Yero-a10o. B KOHTeKcTe NaHHOHU 3a1aduu
MBI [IPECIe0BaIH EeJIN MAKCUMU3allil TOYHOCTH MOUCKAa M MUHUMM3aLUU BpeMeHH noucka. [lenu
UCCIIEI0OBaHMS CUUTANIN BBIIIOJHEHHBIMU NIPH CIETYIONUX YCIOBUSX:

® TOYHOCTb IIOMCKA YBEJINYUIIACH;

® BpeMsi IOMCKAa YMEHBUIIIOCH WIN HE H3MEHUIIOCh.
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® B IIPOLIECCE UCCIIEA0BaHMS UCTIONB30BAIH CIEAYIOIINE METOABIL:
® [10JTHOE CKaHUPOBaHKE 0a3bl - P MOUCKE MHCTPYKIMH 110 pa3iesiaMi U KIIIOYEBBIM CIIOBaM;
® CKaHMPOBAHUE I10 MOJHOTEKCTOBOMY MHJEKCY - TP MOUCKE HHCTPYKLUII 110 3ar0JIOBKY;

® 0TOOpP TPH COOTBETCTBHU CMBICIOBBIX BEKTOPOB - IIPH YCOBEPIICHCTBOBAaHHOM IIOMCKE
HHCTPYKLHUH 110 3ar0JIOBKY.

WHIeKCh — 3TO CHENHaNbHBIE CTPYKTYpHl B 0a3ax JaHHBIX, KOTOPBIC IO3BOJLSIIOT YCKOPHTH
MONCK ¥ COPTHPOBKY IO OMNPENEICHHOMY IIONI0 WM Habopy mosiell B Tabmaume, a Takxke
UCTIONB3YIOTCS AJIsl OOECIeueHNs YHHKAIbHOCTH IAaHHBIX. [IpoIe Bcero MHAEKCH CPaBHHUTH C
yKa3aTeJsIMH B KHUTax. Ecim HeT ykazaTenst, TO HaM HPHUIETCS IPOCMOTPETh BCIO KHHTY, YTOOBI
HaWTH HYXHOE MECTO, a C yKa3aTeleM TO K€ JeHCTBHE MOKHO BBIIIOJIHUTH HAMHOTO OBICTpEe.

OO0b19HO YeM OoIbIlIe HHICKCOB, TeM OOIbIIE MPOU3BOAUTEIFHOCTE 3aIIPOCOB K 0a3e JaHHBIX.
OnHako NpH M3IUIIHEM YBEIMYEHHUH KOJHUYECTBA WHAEKCOB MajaeT IPOU3BOJUTEIBHOCTD
orepanii W3MEHEHMsl JaHHBIX (BCTaBKa/M3MEHEHWe/ylaleHue), yBeiaumduBaercsi pasmep bJl,
MO3TOMY K JJ00aBJIEHHIO MHJIEKCOB CIIEYET OTHOCHTHCS OCTOPOXKHO.

HexkoTopble 00111ie TPUHIKIIBL, CBSI3aHHBIE C CO3/IaHHEM WHIEKCOB!

® UHJICKChI HEOOXOJIUMO CO3/aBaTh JUIS CTOJOIOB, KOTOPBIE HCIOJB3YIOTCS B JDKOWHAX, IO
KOTOPBIM YacTO HMPOU3BOJIUTCS MOMCK M ONEPALMH COPTHPOBKH. [Ipn 3TOM HEOOXOOMMO Yy4ecTb,
YTO WMHAEKCHI BCET/a aBTOMATHYECKM CO3ZAIOTCS Ul CTOJIOIOB, Ha KOTOPBHIE HAaKJIaJbIBAaeTCs
orpanndeHue primary key. Yame Bcero oHn co3marorcs U i ctononoB ¢ foreign key (B Access -
aBTOMAaTHYECKH);

® UHJICKC 0053aTE€IbHO B aBTOMATHYECKOM DPEXHME CO3/aeTCsl Ul CTOJOIOB, Ha KOTOpPHIC
HaJIOXKEHO OIpaHNYEHHE YHHKAJIbHOCTH;

® Tydllle BCEr0 HHJAEKCHl CO3/aBaTh JUISI TeX IMOJeH, B KOTOPHIX - MHUHHMAJIBHOE YHUCIIO
MOBTOPSIIONIMXCSL 3HAUEHUI U JlaHHBIE paclpejelieHbl paBHOMepHO. B Oracle ecth crenuanbHble
OUTOBBIE MHIEKCHI JUISi CTOJOIOB ¢ OOJBLIMM KOJIMYECTBOM HOBTOPSIOMIMXCS 3HaueHuid, B SQL
Server u Access Takoi pa3HOBHIHOCTU WHAEKCOB HE MPEyCMOTPEHO;

ecciy IOMCK IIOCTOSHHO — TPOW3BOJUTCS 10  OIpEIEJICHHOMY Habopy  CTOJIOLOB
(0mHOBpPEMEHHO), TO B 3TOM CIIydae, BO3MOXHO, €CTh CMBICI CO3[aTh KOMIIO3UTHBINH HHICKC
(tomeko B SQL Server) - oquH UHIEKC IS TPYIIIEI CTOIOIOB,

® [IpY BHECEHWH M3MEHEHHUH B TaOIMIIBI aBTOMAaTHYECKN U3MEHSIOTCS U MHJEKCHI, HaJIOXKEHHbIC
Ha 3Ty Tabnuy. B pe3ynprare HHIEKC MOXKET OBITh CHUIBHO ()parMEHTHPOBAH, YTO CKa3bIBAETCS HA
MIPOM3BOUTENBHOCTH. [leproandeckn cieayeT MpoBEepsTh CTENeHb (parMeHTaluH HHAEKCOB U
nedparmenTupoBath uX. [Ipu 3arpy3ke OOJNBIIOr0 KOJMYECTBA JaHHBIX HHOT/A €CTh CMBICI
BHAYaJe yJalIUTh BCE MHAEKCHI, a IIOCIIe 3aBEePIICHHUS OIIepaIiy CO3/1aTh UX 3aHOBO;

® TH/IEKChl MOYKHO CO3/1aBaTh HE TOJBKO JJISl TAOJIUII, HO M JJIs pejacTaBieHui (Toiapko B SQL
Server). IIpenMyIiecTBa - BO3MOXHOCTb BBIYMCIIATH TOJII HE B MOMEHT 3alpoca, a B MOMEHT
MOSIBJICHHS HOBBIX 3HAUYE€HUH B TaOnHIIaX.

Full text index — MOJHOTEKCTOBBI ClEUHAIM3UPOBAHHBIN WHIEKC, IUIS OOJbIIMX 00BHEMOB
TEKCTOBBIX JIaHHBIX, KOTOpPBIE XpaHATCS B cTonOmax crpokoBoro thma VARCHAR, TEXT. Hdus
OTHOCHTEJIFHO HEOOJIBIINX THIIOB JaHHBIX HCHOJIB3YETCSl OOBIYHBIA MHJIEKC.

CyTb paboTHI aJropuTMa B TOM, YTO U3 KaXJIOW STUEHKH BBHITACKUBAETCS TEKCT, pa30MBaeTCs Ha
CIIOBa, W JUIl KaXJIOTO CJIOBa CO37aeTcs OTAeNbHas Tabnuua uHAekca. llosBisercs cBs3b
KOHKPETHOT'O CJIOBA U sTY€eK, B KOTOPBIX 3TO CJIOBO, COOCTBEHHO, M BcTpedaercs. Ecnu 3amaBarbes
BOIIPOCOM, KaK k€ padOTaloT IIOMCKOBBIE CUCTEMBI, TO B HUX €CTh NOJZOOHBIH MEXaHHU3M.

[ToTHOTEKCTOBBIN MHIEKC MOXET TaK JX€ BKJIOYaTh B ce0s OJHOBPEMEHHO HECKOJBKO
cTOJNOIOB TAaOJUIEI, B TOM CIIydae COJACPKHMOE CKIEHBACTCA B OJHO EAMHOE, W CO3/AaeTcs
MTOJTHOTEKCTOBBIA WHAEKC, M0 aJTOPUTMY, KOTOPBIA yke OblI omucaH BbIme. Kpome Bcero 3Toro
MIOJIAEP’KUBACT MOP(HOJIOTHIO SI3BIKOB, CTOII CJIOBA, a TAKXKE MIEPECTAHOBKH B CIIOBOCOYETAHUAX. Tak
e eCTh MHHHMAaJbHOE 3HAU€HHE JUIMHBI CJIOBA, KOTOPOE PaBHO 4-M CHMBOJIAM, T.€. €CIIH [UIMHA
cJI0Ba MEHBIIE 4-X, TO CJIOBO HE MOMAAaeT B HHACKC.

CnenyeTt paccMOTpPETh MOJOKUTEIbHBIC W OTPUIATEIbHBIE XapPaKTEPHCTHKH.
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Inrocer:

© KOMIIaKTHOCTh ¥ TOYHOCTH 3allPOCOB 33 CYET KOMOMHUPOBAHUS CTPYKTYPHBIX H
MOJTHOTEKCTOBBIX KPUTEPUEB.

e Het HE0OXOIMMOCTH yCTaHABIMBATh JOTIOJIHUTEILHOE TPOrPaAMMHOE 00eCIIeYeHHE.

o [Tonck 1o TOTOBOMY MHAEKCY NPOXOAUT JOCTaTOYHO OBICTPO.

e [[pocToTa ¥ TOUHOCTb.

Munycoi:

® HeoOxoanmo cozepKaTh JOMOTHUTENBHOE TIOJIE.

e [loTtepn mNPOM3BOAMTEIBHOCTH MpPU BCTAaBKE W OOHOBICHMH 3amucedl OyDyT IOBOJBHO
Oy THMBIMH.

o JlomoyTHUTENIbHAS HATPy3Ka Ha CEpBeEp.

® HeckobKO JOMOTHUTENBHBIX 0OBEKTOB B CXEME.

baza 3HaHmii npencTaBisieT coO0H CIOXKHYIO CHCTEMY, COCTOSIIYIO U3 IBYX 4acTed. [lepsas -
BeO-MHTEpdeiic afMUHUCTpaTopa Al yrpaBieHus 0a3ol 3HaHUM, BTOpas - OOT B KOPIIOPATUBHOM
MECCEHJKEpe JUIsl BBITIOJIHEHHUS 3a1IpocoB B 0a3zy 3HaHMH. CyniHocTsiMu B 0a3e 3HAHWU SIBIISIFOTCS
MHCTPYKIMH, pa3feiibl U KiIo4eBble cioBa. [lowck mH(opManuu ocymiecTBisieTcsi yepe3 0ora B
KOPIIOpAaTUBHOM dYaTe, eCThb BO3MOXKHOCTh 3allPOCHTh BCE HWHCTPYKLUH, HaXoIdAIIHECsS B
OTIPEJICTICHHOM pas3jiesie ¥ MHCTPYKIWH, CBSI3aHHBIC C OINpPEACICHHBIMU KITIOYEBBIMU CIOBaMH, a
TaKKe 3alPOCUTh HHCTPYKIIHIO C OTPEICIICHHBIM 3ar0JIOBKOM.

IMonck mo pasznmenaM M KIIOYEBBIM CIOBaM OCYLIECTBIISICTCS HANpsSMYIO, TO €CTb Ha BXOJ
(YHKIIMM TIOMCKA MO pa3fiesaM U KIIF0YEBBIM CJIOBaM MOCTYIAeT (OPMYIHPOBKA 3apoca, KOTOPBIH
SIBISIETCST 3ar0JIOBKOM KITIOYEBOTO CIIOBA WIIM pa3jiena, Aajee B 0a3e 3HAHMH OCYIIECTBISIETCS
MOUCK. JIOCTOMHCTBOM Takoro Meroja SIBISETCS OBICTPOTA BBIMOJIHEHHMS, HEJOCTATKOM SIBIISICTCSI
TO, YTO €CIIM Ha3BaHME pa3feia WM KIIOYEBOIO CJIOBa M BXOJHBIC JAaHHBIE OJHO3HAYHO He
COBIIAJIAIOT, TO Pa3[ell WIN KI0YeBOe CI0BO He OyayT HailaeHsl. [lake HECOBNAAEHHE PETUCTPOB
IIPU ATOM METOJIE UTPAET BaXKHYIO POJIb JUIs LIEJIM TIOUCKa.

Ha pucynke 1 nmokaszaH mpumep Ioucka IO pasfeny, 34ecb: | - Homep maGioHa Ajsl OUCKa,
“YcTaHOBKAa MPOrpaMMHBIX KOMIIOHEHTOB” - Ha3BaHHe paszena. B mpuMepe BHIHO, YTO METOJ
TIOWCKa HaNpsIMyIO YyBCTBHUTENICH K PETHCTPY W COBEPIICHHO HE IOAXOIWT VIS PEIICHMS 3aJaqn
roncka B 06ase 3HaHUH.

liane Admin 02:0
1:YCTaHOBKa NPOrpaMMHbIX KOMMNOHEHTOB

knowly
MogoxAnTe, NAET NONCK Pe3yNsTaTos..,

knowly 02:01
HafgeHbl cnefyiolue pe3ynsTaTel:
TectoBan MHCTpyKuma, http://localhost:8888/showinstruction?id=48

liane Admin
1:yCTaHOBKA NPOrPaMMHbIX KOMNOHEHTOB

knowly ©
I'IOJJ,O}K,QHT& WAET NOMCK pe3ynsTaTos...

knowly 02:02
K coXaneHuio, pe3ynbTaToB He HaLINOCh, NonpobyiTe MCNoNb30BaTL APYTy0 GOPMYNMPOBKY

Puc. 1. I[Ipumep noucka uncmpykyuii no paszoeiny

ITouck no 3arojoBKaM MHCTPYKIMA MNPOUCXOAUT C MCIOJIb30BAHUEM IOJHOTEKCTOBOIO
uHAekca. [Ipu TakoM TOUCKE HEO0OS3aTeNbHO OJIHO3HAYHOE COBIAJCHUE, BaXKHO TOJBKO, YTOOBI
OTJIENIFHBIE CIIOBAa U3 BXOIHOH (hOPMYITHPOBKH BXOAWIN B COCTAaB pealbHOTO 3arojoBka. ITonck mo
MTOJTHOTEKCTOBBIM MHJIEKCAM pelIaeT HECKOJIBKO Ipo0IeM:
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- PETUCTp HE UMEET 3HAYCHUS,
- €CJIM €CTh HECKOJIBKO WHCTPYKLHUH, MOAXOIAIIMX MO (OPMYIHUPOBKE, TO BBIJAIOTCS BCE
pE3yIbTATHL
Ha pucyHke 2 moka3aHbl 3KCIIEPUMEHTHI C TOMCKOM WHCTPYKIUH MO 3aroJioBKy, 311€Ch: 3 -
HOMeEp [Ia0IoHa, “UHCTPYKIUS - CIIOBO, BCTPEYAOIIEeCs B 3ar0JIOBKE.

liane Admin 02:04
3MHCTPYKLWA

knowly 02:04

MogoxanTe, MAET NOMCK PE3YNLTATOB...

knowly 02:04

HaiaeHsl ClefyrolLMe pesyisTaThi:

TectoBaa MHCTpyKUMA, http://localhost:8888/showinstruction?id=48

liane Admin 02:04
3:MHCTPYKLMA

knowly 02:04

MopoxanTe, MAeT NOMCK PE3YNETATOB...

knowly 02:04

HaiaeHsl Clefyolme pesyisTaThi:

TectoBaa MHCTpyKUMA, http://localhost:8888/showinstruction?id=48

liane Admin 02:05
3:TecToBaA MHCTPYKLMA

knowly 02:05

MogoxanTe, MAET NOMCK PE3YNLTATOB...

knowly 02:05

HaiaeHsl Clefyrolme pesyibTaThi:

TectoBasa MHcTpyKumA, http://localhost:8888/showinstruction?id=48 |

Puc. 2. Ilouck uncmpyxkyuil no 3a20108Ky

K coxanenuro, 111 TOro, 4TOOBI IOJYYUTh PE3YJIbTAT HYXXKHO IPEIIOJIOKHUT, KAKOE CIOBO
MOXET OBITh B 3arojOBKE HY)XKHONH WHCTPYKIIMH, MHOTZIAa TOJB30BATEINI0 TSDKEJIO CHeNaTh BEPHOE
MIPEATION0KEHHE, TAKKEe HE HaXOIATCS MHCTPYKIIMH, €CIIH CJIOBO HCIIOJIBb30BAHO B IPYTOM IaJIeXe
(Pucynok 3). Ilosromy akTyampHOH mNpOOIEMON SBIACTCS IMOWCK WHCTPYKIHH II0 CMEBICTY
3aroJIOBKa

liane aAdmin 02:05
3:KaK co3aaTb TECTOBYH MHETPYKLWIO?

knowly
MNofoX AnTe, WAET NOKMCK Pe3yNbLTaTos...

knowly 02:05
K coXaneHuio, pe3ynbTaTos He HalIoCk, NonpobyiTe MCNoNbL30BaTs APYTYio GOpPMYNUPOBKY

Puc. 3. I[Ipumep noucka no 3a20108Ky 8 Opy2om naoegice

Bcé, 4To CBS3aHO CO CMBICIIOM TEKCTa HEM30EKHO MPHBOAWT K MAIIMHHOMY OOYYEHHIO W K
UCIIONIb30BAHUIO  3JIEMEHTOB MAIIMHHOTO o0OydyeHusi. B Hamel cuTyaumu NpUMEHHMO
UCIIONIb30BAaHHUE TAaKHX MPOCTHIX AITOPUTMOB MAIIMHHOTO 00y4yeHus, kak word2vec. Word2Vec —
9TO TEXHHMKa JUIl TIOMCKa HENPEphIBHBIX OToOpakeHWH it cioB. Word2Vec oOydaercs Ha
MPOYTEHUH OTPOMHOI0 KOJIMUYECTBA TEKCTA C MOCIEAYIOIIMM 3allOMHHAHUEM TOTO, KAKOE CIOBO
BO3HHMKAeT B CXOXMX KOHTeKkcraX. llocime oOydeHHS Ha JOCTaTOYHOM KOJIMYECTBE JIAHHBIX,
Word2Vec renepupyer Bektop u3 300 m3aMepeHuil misl KaXIOro ClIOBa B CIOBape, B KOTOPOM
CJIOBA CO CXOXXHM 3HAYEHUEM PacIIOyIaraloTcs OrmKe IpyT K APYTY.
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Peanusyem naHHBII QJITOPUTM CIIELYIOLIMM 00pa3oM:

1. pa3zmenuM 3anpoc Ha CJIOBa;

2. HailieM BEKTOpa KaXKJIOoro CJOBa;

3. ompeaenuM BEKTOP BHIPAKEHUS;

4. mepeOOpOM 1O MaTpHIlEe 3ar0JIOBKOB MHCTPYKLHMH HaWJeM KOCHHYCHOE CXOJCTBO MEXKIY
Ka)X/IbIM U3 3aT0JIOBKOB U BXOJJHBIM 3aIIPOCOM;

5. HaiizieM camble OJIU3KHUE M0 CMBICITY K BXOJHOMY 3alpoCy 3arojoBKH;

6. chopmynmpyeM pe3ynbTaT MOUCKA.

[MporpammHasi peanu3aliisi ajJropuTMa BBITIOJIHEHA Ha s3bIke mporpammupoBanus Python c
WCTIONB30BaHUeM OnOmuoTeKkn s MammuaHoro oOydeHuss PyTorch. PabGora BremmomHeHa B
COOTBETCTBUH C AITOPUTMOM, TIPECTABICHHBIM BBIILIE.

B mpomecce 00paboTku BXOmAIIEro 3ampoca (GOPMHUPYETCS BEKTOP, COOTBETCTBYIOIIMI
CMBICIIOBOMY 3HAYECHHUIO BBIPAKCHUS, JlaJiee STOT BEKTOP CPaBHUBAETCS C MaTPHIEH CMBICIOBBIX
3HAUEHHMH 3aroJIOBKOB BCEX MHCTPYKUMI B 0aze 3HaHMH, BhIOMpaeTcst 3 ONMKadIINX MO CMBICITY
WHCTPYKIINH, BBIJAETCS Pe3yIbTaT.

Ha pucynke 4 nzo0paxkeH pe3yabTaT paboTsl word2vec, 1Mo 3amnpocy “ycTaHOBKa MPOrPaMMHbBIX
KOMIIOHEHTOB”’ HAIIJIHUCH CaMbIe MOAXOAAIINE 10 CMBICTTY MHCTPYKIIUU. Cpe}m JOCTOUHCTB MOXXHO
OTMETHUTD:

® HE3aBUCHMOCTD OT PETHCTPA BBEACHHOTO 3aMpoca;

® [IOMCK WHCTPYKIIHH 110 CMBICITY;

® OBICTPOTA TOKCKA.

liane Admin U458
3:yCTaHOBKa NPOrpaMMHbIX KOMNOHEHTOB

knowly 04:28
MogoxAanTe, MAeT NOMCK PE3YNLTATOB...

knowly 04:32

HaiaeHsl CNefyroWmWe pesynbTaThl:

YcTtaHoeka Ubuntu, http://localhost:8888/showinstruction?id=56
YcTaHoeka vpython, http:/flocalhost:8888/showinstruction?id=104
Cratuyeckas Tnu3sauwms, http:/flocalhost:8888/showinstruction?id=52

Puc. 4. Pesynomam noucka c ucnonvzogaruem word2vec

B 3akiroueHne OTMETHM, YTO JjaHHAs HAY4HO-UCCIIE0BaTeNbCKasi paboTa MO3BOIHMIIA YCKOPUTD
MOUCK MH(pOpMaIMy B 0a3e 3HAHUI W, UCXOJS M3 MPOBEICHHOIO UCCIIEIOBAHUSI METOJOB TTOMCKa
nHpopMannu B 0aze 3HAHUH, MOXHO CJAEJIaTh BBIBOA, YTO IIOMCK Yepe3 HHAEKC HE CTONb
MIPUMEHUMBIH JUIsl KPYIHBIX CHCTEM, HOCKOJBKY TpeOyeT HOCTATOYHOTrO KOJHMYECTBA PECYPCOB M
npoOJIeMaTHYHBI B HCIIOJIB30BAHUM HEKPYHHBIX HpeanpusTHid. [IoMCcK 1O IOJIHOTEKCTOBOMY
WHJIEKCY TpOSBWI ceOs yNOBJIETBOPUTENHHO, IOITOMY HPHIUIOCH, B XOJ€ HCCIEAOBAHUM,
OTKa3aThCsi B €ro HCIOJb30BAaHHWU. 3aTo TexHosorus word2vec nposBwia ceds J0CTaTOYHO
TIOJIOKUTEJIBHO, W JIJAHHOE NMPHMEHEHHE TEeXHOJOTnu word2vec B 3TOM ciydae SIBJISICTCS BIIOJIHE
onpaBIaHHBIM. MeTox sBisieTcs: caMbiM S(QGEKTUBHBIM M N0 pe3yibTaTaM IpPOBEAEHHBIX
HCCIIeIOBAaHUN OBICTPBIM M3 BCEX PACCMOTPEHHBIX. VIMEHHO 3Ta TEXHOIOTHS ONTUMHU3UPYET ITOMCK
nHpOpManuu B 6a3e 3HAHUH.
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Annomayusn: 6 cmamve npPeOCMAGIeHbl OCHOGHbIE HANPAGIEHUS U  ACNEKMbl  PA3GUMUSL
NPeOnpUHUMAMEnbCMea 6  CHPAHAX — HOCMCOBEMCKO20 — nMpocmpancmed. B uccredosanuu
PacCMampusaiomest 1 AHATUZUPYIOMCS. MACUWMAObl U YCI0B8UsL RPEONPUHUMAMENbCMBA 6 psioe CIpaH
nocmcosemckozo npocmpancmea, maxux kax Pecnybnuxa benapyce, Pecnyomuxa Ipysus u
Pecnybnuxa Kasaxcman. B yacmuocmu, paccmampugaiomest HeKOmopble dcnekmsl, coOeticmeyioujue
paseumuio  NpeOnpPUHUMAMENbCKOU  OESIMENIbHOCU 6 BbIUEYKA3AHHbIX — CIMPAHAX,  NOGLIUEHUIO
NPEONPUHUMAMENLCKOU AKMUBHOCMU, UCCIEOYIOMCA U AHATUSUPYIOMCSA OaHHble HA OCHO8e 00KIA008
Bcemupnozo bamxa, psoa Opysux mupogblx MOHUMOPUHZOBLIX SPYHN, Xapakmepusylowjue makue
BAJICHbIE  NEpeMeHHble,  GIUSIOWUe HA  paseumue  NPeOnpUHUMAMeNbCmed, KAk — CmeneHb
NPeOnPUHUMAMENbCKOU AKMUGHOCU, NIOMHOCMb 8X0JCOeHUs. 8 OU3HeC, VCMAHOGNIEHHbIL YPOBEHb
611a0eHUsi OUSHeCOM, UHOEKC MOMUBAYUYU U PO OPY2uXx.

Kniouesote cnosa: nPeOnPUHUMAMENbCMEO, nPEeOnPUHUMAMENbCKASL AKMUBHOCTD,
HOCMCOBEMCKOe NPOCIPAHCIBO, IKOHOMUHECKOE PA3GUIMUE.
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Abstract: the article presents the main directions and aspects of the development of entrepreneurship in
the post-Soviet countries. The study examines and analyzes the scale and conditions of entrepreneurship
in a number of post-Soviet countries, such as the Republic of Belarus, the Republic of Georgia and the
Republic of Kazakhstan. In particular, it considers some aspects that contribute to the development of
entrepreneurial activity in the above countries, increase entrepreneurial activity, studies and analyzes
data based on the reports of the World Bank, a number of other world monitoring groups,

characterizing such important variables that affect the development of entrepreneurship as the degree of
entrepreneurial activity, density of entry into business, established level of business ownership,

motivation index and a number of others.
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VIK 339

HecoMHeHHO, 4YTO HEBO3MOXHO IIOJIHOIIGHHOE 3KOHOMHYECKOE pa3BUTHE CTpaHbl 0e3
CBOOOMHOW pPBHIHOYHON OJKOHOMHKH, 0€3 pa3BHTHUS TNPEANPHHAMATEIHCTBO BO BCEX cdepax
JIESITeTBHOCTH, 0€3 MOBBIIICHUS P IIPUHIMATEIECKON aKTHBHOCTH.

PasButne mpeaUpUHUMATENBECTBA  CIIOCOOCTBYET OKOHOMHYECKOMY  PAa3BUTHIO  BCErO
rOCyJIapCTBa, MOBBIIIACT TEMITBI SKOHOMHUYECKOTO POCTa, (OPMHUPYET M OMPEICIIIeT KAa4eCTBO U
CTPYKTYPY BaJlOBOTO HAI[MOHANBHOIO TPOJAYKTa, W B KOHCYHOM HTOIC YBEINYHBACT
OmarococtossHue obmiectBa B menoM. Criemyer  Takke ~ OTMETHTh, YTO  Pa3BUTHE
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IpeANpPUHIMATENILCTBA MOBBIIIAET UMUK CTPaHbl B MUPOBOM YKOHOMHYECKOM IPOCTPAHCTBE, TaK
KaK OTBEYaeT TEHACHUUSAM MPOUCXOJAIIUX B MHUPE XO3AMCTBEHHBIX dKOHOMHUYECKUX IPOILECCOB,
YUYHUTBIBasi POJIb MEJIKHX M CPEAHUX NPENNPUSTUN B Pa3BUTHU MAJIOTO U CPEIHET0 OM3HEca BO BCeX
OoTpacisiX HSKOHOMHKH. PaccMOTpUM HEKOTOpble acHEeKTBhl Pa3BUTUSA MpPEANPUHUMATENBCTBA U
MOBBIIIEHUS NPEIPUHIMATENbCKON aKTUBHOCTH CTPAaH IMOCTCOBETCKOTO MPOCTPAHCTBA, C Y4€TOM
crenu(pUKN pa3BUTHSA KaXXIOH U3 pacCMaTpUBACMBbIX CTPaH.

ITockonsky B CoBerckoM Coro3ze MpPakTHYECKH HE CYMIECTBOBAJIO HPEANPUHUMATEIbCTBA,
SMIHUPHUYECKH CIEAyeT OTMETUTh, 9T0 Bee crpansl CHI™ mocie pacmaga CCCP mMenn oanHAKOBYIO
c1a0yi0 WHCTHTYIHOHAJIBHYI0 MH(PPACTPYKTYpy, OCOOCHHO B OONACTH MPEINPHHUMATEIHCTBA H
PBIHOYHOTO KanuTanusMa B 1enom. Ilocne pacnaga Coro3a U paHHETO ()OPMUPOBAHUS PEIHOYHOTO
KalHUTaJN3Ma B IOCTCOBETCKHX CTPaHaX MHOTO€ M3MEHHIOCH [1].

JUii COBpEMEHHOTo JTama pas3BUTHUA CTPAaH IOCTCOBETCKOTO IPOCTPAHCTBA XapaKTEpHBI
TeONOJIMTUYECKUE CIBUTH, B YaCTHOCTH, CTpPeMsChb K MEpeMEHaM, «HOBBIE IEMOKPAaTHH», B
YaCcTHOCTH, ['py3us, NMPOBOAAT LIMPOKOMAcIITaOHbIe pedopMBbl, HANpaBiIEHHbIC Ha IOBBIICHHE
3G (PEKTUBHOCTH MEXaHW3MOB TOCYIAPCTBCHHOW IOJMTUKU M YIpaBJICHHs Ui oOecredeHus
SKOHOMHYECKOTO OJIaronojy4usi; HEKOTOpble Mephl BKIIOYAIOT 0OphO0y ¢ KOppymuueH,
OIOPOKPAaTH3MOM U IEPECMOTPOM 3aKOHOJATENBCTBA C 1IEJbIO0 MPUBEICHUSI €r0 B COOTBETCTBHUE C
COBPEMEHHBIMHU MEKTyHapOIHBIMH CTaHJapTaMH. YTIyOJeHHOE COTpyIHUYeCTBO ¢ EBpomeiickum
COI030M OBUIO OIPEAETIECHO B KayecTBE IIEPBOOYEPEAHON 3aJadull U1 HOBBIX MPABUTENIBCTB; OBLIH
TIOJNTMCAHBI COTIAIICHHS 00 acCOIMAIMM C 3TOHM OpraHW3alnei, YTO CO37aj0 MPaBOBYIO OCHOBY
U OoJiee TECHOM MOJIUTHIECKOM U 9KOHOMUYIECKOI eBPOIeHCKO HHTETpalHH.

OrpoMHOE KOJIMYECTBO HCCIIEIOBAHHH CBS3BIBACT MPEANPHHHMATEIHCTBO C SKOHOMHYECKAM
pa3BUTHEM; CUHTAETCS, YTO COJCHCTBHE IMPEANPHHHUMATEIbCTBY OCOOCHHO BAXKHO MJIsl CTpaH,
KOTOpBIE MEPeXoAiT OT KOMaHIHOW SKOHOMHKM K PBHIHOYHOMY KamuTanusMmy. B nutepaType
npeajaraeTcs HECKOJIIBKO  KilaccuuKanuid NpeanpUHUMATENeil; LIMPOKO  HUCMOJb3yemas
knaccudukanys pasiu4yaeT JBE OCHOBHBIE KAaTErOpuH: HEOOXOJMMOCTh M BO3MOXKHOCTB
IIpeaIpuHIMAaTeNbCTRA [2].

Paznmuume Mexay HHUMH SIBJISETCS CYIIECTBEHHBIM, IOCKOJIBKY HE BCE IpeIIpUHUMATENN
MOTHBHPYIOT SKOHOMHYECKHH pocT. [IpennpuHuMarTeny 1mo HEOOXOAMMOCTH OIPEAEISIIOTCS Kak
JMIa, KOTOpble BEeAyT Om3Hec M3-3a (PMHAHCOBOM HEOOXOIMMOCTH M M3-32 OTCYTCTBHS IPYTHX
BO3MOXKHOCTEH  TpynoycTpoiictBa. HampoTuB, mnpeanpUHUMATeNN, CO3AAIOMIAE  HOBBIE
BO3MOXXHOCTH, CO3JalOT HOBBIC MPEINPHUATHS, NpU3HABAs ICHHbIE BO3MOXHOCTH pBIHKA U
CHOCOOCTBYSl TIOBBIIICHHIO HSKOHOMHYECKOTO pa3BUTHSA B IeloM. HeyauButenbHo, dTO
TIPEANIPUHIMATENBCTBO 110 HEOOXOJUMOCTH dalle HaOoAaeTcs B Pa3BUBAIONIMXCS CTpaHax, Iie
SKOHOMHMYECKHE YCIOBHsI, KaK MpaBuio, Tshkenee [3].

B cBoro ouepenp, MpEeANPUHUMATENHCTBO IO BO3MOXKHOCTH TpeobiafaeT B SKOHOMHYECKU
pPa3BUTBIX CTpaHAaX, B YACTHOCTH, TaM IPEANPHHUMATENN CTaJKHBAIOTCA CO 3HAYUTEIHHO
MEHBIIUM KOJMYECTBOM HHCTUTYIIHOHAJIBHBIX OTPAHMYCHMH NpHU KEeTaHWW HayaThb U pa3BUBATh
MPEONPUHIMATENECKYIO  JEATENBbHOCTh.  PaclpoCcTpaHEeHHOCTh  NpEANpHHHMATENeH 1Mo
HEOOXOIMMOCTH YyKa3blBaeT Ha TO, 4YTO TpeANpHHUMATENbCKas cpeJa B CTpaHe HOCUT
OTPAHUYUTENIBHBI  XapakTep, IOCKOIbKY MHOTHE JIIOAM, BEPOATHO, CTaJKHBAIOTCA C
CHUCTEeMaTHYECKUMH TIPENSTCTBUSIMH, KOTOpPhIE MEIIAloT MM (opMai30BaTh CBOIO JEIOBYIO
JiesiTesIbHOCTE. KpoMe Toro, B To BpeMsi Kak NpeJIpHHUMATENH, ABHXMMbIE HEOOXOANMOCTEIO,
BEPOSITHO, OyIyT TpaTHTh OOJBIIYI0 YacTh CBOETO J0XOJa Ha CBOW JIMYHBIE JKM3HEHHBIC
MOTPEOHOCTH, MPEANPUHUMATEINH, UMEIONIIE BO3MOXHOCTb, KaK MPaBUIIO, PEMHBECTUPYIOT CBOU
Toxoasl obpaTHO B OW3HEC, YTO MOTHUBHpPYET SKOHOMHUYecKHil poct [2]. Bo3moxnocTn
MpeanpuHIMaTeNell Hambojiee MOTHUBHPOBAHBI B pPaMKax XOPOIIO Pa3BUTOH (hopManbHON
WHCTUTYLUOHAIBHOW Cpefbl, XapaKTepHU3yIOUIEHCSs COOTBETCTBYIOUIEH MPaBOBOM CHUCTEMOW U
OJIaroNpUATHRIM 1151 OM3HECa PeryTUpOBaHNEM.

Uraxk, paccMoTpuM OTIpEe/IeIICHHBIE TIepeMEHHBIE, XapaKTepHU3yIOIIHe CTeTeHb
MPENPUHAMATENBCKON aKTHBHOCTH B DS CTPaH IOCTCOBETCKOIO MPOCTPAHCTBA, B YaCTHOCTH B
I'py3un, Kazaxcrane u benopycu. B cBoem noxnane «BeneHue OuzHeca: NpeAlpHHUMATENBCTBO »
BcemupHblii 0aHK HM3MepsieT CTENEHb INPeANPHHUMATENBCKOH aKTUBHOCTH C IOMOIIBIO EIWHOTO
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mmeputens «ImoTHoCcTh BXoaa B Ou3Hecy. [4] DTa mepeMeHHas MOKa3bIBACT CKOPOCTh, C KOTOPOH
HOBbIE (PUPMBI pETHCTPUPYIOTCS B IaHHOM cTpaHe Ha 1000 uenoBek TpyaocnocoOHOro Bo3pacTa B rofl.

JlaHHBIE 3TOrO MCCIEAOBaHMS 1O psy CTpaH cienyromue: rmo I'py3um coobaercst 06 8,37
¢upmbl Ha 1000 venoBek; B KazaxcTaHe IUIOTHOCTH HOBOTO OM3Heca oleHuBaercs B 2,24, B TO
BpeMs kak B bemapycu pesynbrar Huxke ueMm 1. PesympTar I'py3um BbliensieTCs HE TONBKO MO
cpaBHeHHIO ¢ bemapychro m KasaxctaHoM, HO M C OCTaJIbHBIM MHPOM: CTpaHa 3aHMMACT IISTOE
MECTO B ITOJTHOM PEUTHHTE, IEMOHCTPHPYS OoJice BHICOKHE TEMITBI CO3/IaHHs HOBOTO OHM3HECA, YeM
BCe CTpaHBI ¢ pa3BuToi skoHOMHKOW ODCP, 3a uckmouerneMm [anmm m Ynmmm. CtaTUCTHKA 1O
Benmapycn m KaszaxcTtany B TIIeJIOM COOTBETCTBYET cXeMme, HaONMomaeMod B OCTaTbHBIX
ITOCTCOBETCKUX pecmyOmmkax, kpome Poccum; (Apmenus - 1,74, Keipreckas PecnyOmmka - 1,27,
Vxkpanna - 1,54, V36exucran - 1,01). ®@akrmueckn, Kazaxcrany ymaeTcs moka3aTh HEMHOTO
JYYIIM{ pe3ynbTar 10 cpaBHEHHMIO ¢ ocTanbHbIMU ctpaHaMu CHIT (kpome I'py3uu u Poccun).

Paccmotpum Gosiee mozxpoOHO ToKasaresnn Ipyrux ucciepoBanuit no I'pysum u Kazaxcrany
COOTBETCTBEHHO.

B rno6anbHOM MOHMTOpHHIE MpeANnpHHUMaTeNnbcTBa co cTopoHel GEM cooOmaercs o
HCCIICIOBAaHUM psJia acCHeKTOB MNpPEANPHHUMATENbCTBA, MO OCHOBHBIMH KaTEropusAM, KOTOPHIE
0TOOpaXKaloT  CTENEeHb  MPEINPHUHUMATENIbCKOM  aKTHBHOCTH, B  4acTHoctH  «OOmas
MIPEANIPUHIMATENbCKAsT AKTHBHOCTh Ha PaHHEH CTaguu» M «YCTAaHOBJIECHHBIM YpOBCHb BIIaJICHHS
ousHecoM» [5].

Kateropuss «OOmias mnpeanpuHUMATENbCKas AKTHBHOCTh HAa paHHEW CTaguM» OTPakaeT
NPEANPUHIMATENbCKAN  TOTEHIMAI CTpPaHbl, TaK Kak OXBaTblBaeT Kak HAYMHAIOMINX
NpeANIpUHIMATENeH, TaKk M TeX, KTO OTUHTHIBAIOTCSA Kak cOOCTBeHHHMKH OwsHeca. Hampotus, B
pamMKax H3MepeHHMs «YCTaHOBJIECHHBIH YpPOBEHb BIAJCHHS OM3HECOM» YUHUTBIBAIOTCS TOJBKO
BIIQJICNBIIBI OU3HECA, OCYIIECTRISIIONINE MPEANPUHUMATENBCKYIO ASSITeNbHOCTh Oosiee 42 MecsIIeB.
IlepemeHHbIe paccYUTaHBI B IPOLIEHTHOM COOTHOIIEHUH HaceICHUs TPYI0CIIOCOOHOTO BO3pacTa.

JlBe npyrue HamOoyiee BakHbIC KaTeropuu B ucciaenoBanud GEM BrimouaroT «YpOBEHb
BOCIIPHHUMAEMBIX BO3MOXKHOCTEH», KOTOPBI 0003HAa4yaeT M0N0 HACEeNeHHS TPYHAOCHOCOOHOTO
BO3pacTa, KOTOpasi BUAWT XOPOIINE BO3MOXKHOCTH Ui Hadaja Ou3Heca B TOM 00JacTH, Iie OHH
KHBYT, 1 «VHIEKC MOTUBALINM», KOTOPBIH OTOOpaXaeT OJTI0 MOTCHINAIBHBIX MIPEATPUHIMATEIeH
W TpeAnpHHUMaTeNned 1Mo  HEoOXOAMMOCTH  cpeJu  BCEX  pecHoHiaeHToB  «OOmas
MIPEANIPUHIMATENbCKAsT aKTUBHOCTh HAa paHHEH cTaaum» (B YaCTHOCTH, ITyTeM JAEJCHUs MPOIEHTa
NpeANpUHIMATENeH M0 BO3MOXHOCTH Ha TPOIEHT NpeAnpUHHMATenell Mo HEoOXOIUMOCTH,
CJIeJIOBaTENIFHO, UM BHIIIE, TeM Jrydiie) [S].

Hnst xareropun «OOmass HavaidbHas MPEANPUHUMATENbCKAs aKTHBHOCTB» PE3YJbTaThl
Kazaxcrana mpeBpimaroT pesynbtatel ['py3un: s Kazaxcrana 3Hadenust coctapisitor 11,32% u
10,15% nacenenus B 2017 u 2016 romax cOOTBETCTBEHHO, TOTa Kak il ' py3un 3TOT IOKa3aTesb
coctaBisier 8,58% (2016). IIpoTuBomonokHOE HAOMIOJAETCSI B TMEPEMEHHBIX, YKa3bIBAIOIIUX
«YCTaHOBJICHHBIN YpOBEHb BIaJeHUS Ou3zHecom»: ['py3us moka3piBaeT OoJbIee KOJIHUYECTBO
CYIIECTBYIOMIMX TMpeANpUHUMATENEH, KOTOpble COOOIarT o cebe Kak BiaaenbIlbl OusHeca, -
8,60% nacenenus (2016 r.), B To BpeMst kKak Ha KazaxcTaH mpuxXoanUTCsl TOPa3 0 MEHbBIINE IO 32
o0a rojma ydacTHsi C HE3HAUMTENbHBIM yayumenueM - 2,40% (2016 r.) u 2,41% (2017 r.).
Hecmotps Ha To, uTO pe3ynbTar ['py3un COOTBETCTBYET CpeAHEMY MHUPOBOMY 3HAUYEHHUIO JUIA €€
kareropuu (Hu3kwid 10x0/ - 8,05%), Ka3axcran 3HaUHTENEHO HIKE CPEIHETO MHPOBOTO 3HAYCHUS
JUIsl KaTETOPHH, B KOTOPYIO OH ToMelleH (cpenuuii noxon - 8,50%)./lanee cienyer OTMETUTD, YTO
50,42% (2017 r.) Ka3axCTAaHCKUX PECHOHACHTOB COOOMIAIOT O TOM, YTO OHH BHISAT BO3MOXKHOCTH
Ha PBIHKE B COOTBETCTBHHM C KaTeropuei «BocmpuHIMaeMBIX BO3MOXHOCTEH», B TO BpeMsl Kak 00
3TOM TOBOPST TOIBKO 29,51% rpy3uHCKHX pecroHAeHToB. UTo kacaercs «VHaekca MOTHBAIIMN»,
I'py3ust coobmaer o cpaBUTEnbHO Xyamem pesynabtate: 0,70 (2016 r.) B I'py3un npotus 0,80
(2016 r.) u 1,78 (2017 1.) B Kazaxcrane. Pesynprar Kazaxcrana takke OTIIMYAETCS YIydIIEHUEM
npu cpaBHeHnH 2016 u 2017 rogoB. 31O CymiecTBeHHOE yTydIIeHHE, OJHAKO, HE OTPA3WIOCh Ha
M3MEHEHHH JIOJM HACENCHHUs, KOTOpoe HACHTH(UIMpyeTes Kak (haKTHIECKHE BIafeblbl On3Heca
3a TOT e nepuoj (n3menenue Ha 0,1% ¢ 2016 o 2017 rox) [5].
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Hanee paccMoTpuM moKazaTeau S(QGEKTHBHOCTH PETYJIMPOBAHUS NpeIIPUHUMATEIECKON
nestesibHOCTH.  M3mepenne S((GEKTHBHOCTH pPEryJIMpOBAaHUs, OXBaTbIBAaloLlee LENbI psn
NIPaBUTEIBCTBEHHBIX YUPEXICHUH, HANIPABJICHO HA W3y4YEHUE TEKYILEro COCTOSIHUS O(UIHANIbHBIX
YUPEXICHUH B HCCIeAyeMbIX cTpaHax. MccinenoBaHne S(QQEKTUBHOCTH PperyJHpOBaHHs
IpeINpPUHIMATENILCTBA MO3BOJISET CACNATh ONPECICHHBIC BBIBOJBI U3 pAJa UCTOUHUKOB, K HUM
otHOcATcs yxke yrmomsaayTteie GEM u Doing Business, a Taxke Ba HHIECKCA, KOTOPBIE KOHKPETHO
OTpaxaroT (popMaTbHBIH MHCTHTYLHOHAIBHBIA JaHAMA(DT, a UMEHHO: MHAEKCHI SKOHOMHYECKOH
cBoboner MHCTHTyTA Dpeiizepa n @oHma IKOHOMUYIECKOI CBOOOBI HACIIEIHS.

[MonoxkeHne ¢ mpaBaMu COOCTBEHHOCTH M COCTOSHHE OOmIeil mpaBOBOM CHCTEMHL,
Ki1accupuIupyeMple B paMKax O(HIMANbHBIX MHCTHUTYTOB, BCErZla BBIACIAIOTCS Kak
OCHOBOIIOJIATAIONINE AJS MPOAYKTUBHOTO Pa3BUTHUS NMPEIINPHHAMATENbCTBA, B CBOIO OYEPE.b,
HeolpejieNieHHbIe NpaBa COOCTBEHHOCTH U cial0ble MpaBOBBIE CHCTEMBI 3HAYUTENBHO
YBEJIMYMBAIOT PUCKM I MpeANpUHHUMATeNed, 4acTO 3acCTaBisAsd MX OTKa3aTbCAi OT HUAECH
OTKPBITHS CBOEro OU3Heca.

PesynbraThl mHIEKCa 3KOHOMHYeckol cBobonsl MHctuTyTa ®peiizepa (2016) ykaspiBaroT Ha
3HAYUTENbHOE NMpeuMyIecTBO ['py3un B 06JacTH MOJIOKEHHUS NMpaB COOCTBEHHOCTH M COCTOSHHS
IIPaBOBOM CHCTEMBI: B TO Bpems kak I'py3us momyumna omeHky 6,31 (u3 10), B bemapycu u
Kaszaxcrane naHHble OLEHKM COCTaBISIIOT 5,53 u 5,45 coorBercTBeHHO. Pesynbrar ['py3un camblit
BBICOKHH 110 CTpaHaM ITOCTCOBETCKOTO NPOCTPAHCTBA, OH ONMKE K IMOKa3aTeNsIM TaKHX CTpaH, Kak
JIutea (6,50) u FOxnas Kopes (6,39). Mexny tem, Oamnsl mo bemapycn u Kazaxcrany Ommxe k
mmokasareysiM B octaiibHBIX cTpaHax CHI (mampumep, Apmenus - 5,81, Tamkukucran 5,12) [6].

Wupexc sxoHOMHUYecKol cBoOobI, pencTaBieHHbIN @ornom «Hacnemue» (2019), onennBaer
npaBa COOCTBEHHOCTH B paMKax KaTeropuu «BepxoBeHCTBO 3akoHa». ['py3ust CHOBa HAXOJUTCS Ha
nepBoM Mecrte: 65,9 mpotuB 59,3 B Kaszaxcrane u 55,2 B bemapycu. B pmoxnane, pedopmsr u
JIeWCTBUSA, MPOBOANMBIE ['py3uell XapakTepH3yloTcsl 3HaUUTEIbHOH 3(D()EKTHBHOCTHIO, B CBS3H C
YeM JIOCTUT'HYTO 3HAUMTEIbHOE YJIydllIeHHE TI0JIOKEHNUS B BhILICYKa3aHHbBIX 00nacTsX [7].

CBoOozna Ou3Heca, COMJIACHO OIPEAEICHHIO TOCYJapCTBEHHOTO PETyJIMPOBAHUS, SIBIISIETCS
BaXHBIM  (OPMATBHBIM  HHCTUTYTOM, KOTOPBIH HAampsMyi0 BIHSET Ha IE€PCIEKTHUBHI
IpeANpUHIMATENeH B JaHHOH CTpaHe.

HecomHeHHO, u4TO perynupoBaHue On3Heca ompenenseT KOAU(UIMPOBAHHYIO OCHOBY JUIS
cBOOOBI OM3HECA, BBICTYNAET B KaueCcTBE (DOPMAIBHOTO WHCTUTYTA, KOTOPHIH HANPSIMYIO BIHICT
Ha TIEPCHEKTHBBI TpEANpUHUMATENeH B JIAaHHOW CTpaHe W JaeT BO3MOXHOCTb BEICHUS
MIPEANIPUHIMATENbCKON AEATEILHOCTH B PAMKaX OIPEAEICHHBIX CTUMYJIOB M OTpaHHMYCHUH, UTPaeT
pelanIylo pojib B MOTHBAlWHU TNpENIpUHAMATENEH, YTO CHOCOOCTBYET SKOHOMHYECKOMY
Pa3BUTHIO CTPAHBI.

Hunexc sxonomuueckoit cBoboabl Muctutyta @peitzepa (2016) oTpaxaeT ycuiausi rocyapcTs
co3/1aBaTh OJarompusTHBIE YCIOBHA JUIs BeAeHHMA OusHeca (mepeMeHHas «PerymmpoBanuey).
I'py3ust BosrnaBiser 3Ty karteroputo, Hadpas 8,49 Gamna; Kaszaxcran u bemapycs, 7,54 u 6,38
COOTBETCTBEHHO. Pesymprar I'py3um mpuOmmxaeT ee K pe3yiabTaTaM TaKWX BBICOKOPA3BUTHIX
ctpaH, kak lIBeimapus u CIIIA, B TO ke Bpems pesynbraT Kaszaxcrana, XoTs u ciabee, 4eM y
I'py3un, no-npexnemy Bbime Bcex Apyrux crpan CHI; pesymprar benapycu, comocraBum ¢
octasibHbIMU cTpanamu CHI [6].

OkoHomuueckuit nujnekc @onna Hacnenus (2019) obobmiaeT cBOO OLEHKY KadecTBa JIEJI0BOU
MIOJIMTHKH, B YACTHOCTH, Kacaroulelcsi OTKPBITHS, paOOTHI M 3aKPBITHS NPEANIPUATHS, B PAMKaX €ro
nepeMeHHOH «CB0oOOa 6u3Heca». ['py3ust cHOBa CTOMT Ha nepBoM Mecre: 85,8 6ana nmpotus 75 y
benapycu u 73,9 y Kazaxcrama. B koMMeHTapum OMHUCBHIBaeTCs, 4TO [py3usl «mMOAAEpKUBAET
CIWIIBHBIH WMIYJIbC B JHOEpau3alMd SKOHOMHYECKOW JESTEIbHOCTH»; TaKXKe YIIOMHHAIOTCS
yemmusi Kaszaxcrana mo pedopMupoBaHHMIO, HO OTMEYAETCS, YTO HMEETCS «eIle MHOTO
BO3MOXXHOCTEW» i ymyumieHus. Hakowen, B bemapycu orTMeuaercs HEKOTOPBIM Mporpecc
OTHOCHUTEIIBHO IIPUBEJCHHUS NPEANPHHUMATEILCKOTO 3aKOHOJATENhCTBA B COOTBETCTBHE C
COBPEMEHHBIMH CTaHJApTaMH, HO B KOMMEHTApHH OTMEYAeTCsA, 4YTO, II0OKa IIPABUTEIHCTBO
Benapycu mpopomkaer [IOMHMHUPOBaTb B OKOHOMHKE CTpaHbl C €€ MHOTOUYUCIICHHBIMU
rOCY/IapCTBEHHBIMU HPENPUATUSMH, TTOJIOKEHUE OyIeT yIyqIIaThCs JOBOJIBHO MEJUICHHO [7].
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Bcemupublii 6aHK B cBoeM wuccienoBaHMu «BexeHue Ou3Heca: NpeAlpUHUMATEIbCTBO
oTpaxkaeT oOlllee KauyecTBO HOPMATHBHOMW JESTEIBHOCTH B paMKax pedTnHra «JIerkocte BeneHus
ousneca» [4].

B 2019 rony I'py3us 3ansuia 6-¢ mecto B Mupe, HaOpas 83,28 u3 100 Gamios, a Kazaxcran u
Bbenapycsk - Ha 28-M (77,89) u 37-m (75,77) coorBeTcTBeHHO. B 6a3e maHHBIX Takke cooOIIaeTcs o
JIETKOCTH OTKPHITHS OM3HECAa MMEHHO I10 KadecTBy perynupoBanus: B 2019 roxy I'py3us 3ansia 2-
€ MECTO B MHpE C TOYTH uaeanbHeIM Oamom 99,34; Bemapycs m KasaxctaH okasammch MeHee
ONaronpUATHBIMY, IPOJEMOHCTPHPOBAB AHAIOTHYHYIO KapTUHY C pe3yJbTaTaMH peHTHHTra
«JlerkocTh BeneHUs On3Hecay, 3aHsaB 29-¢ (93,39) u 36-¢ (92,96) MecTa cOOTBETCTBEHHO [4].

Kareropuss GEM «IIpaBuTensCTBeHHas TOJHWTHKA: HAIOTH W OIOPOKpAaTHsA» YKa3bIBaeT Ha
CIOCOOHOCTh  HAJIOTOBOW M JAEJIOBOM IIOJIMTHKKA OOECHEYMBATH HPEINPUHUMATENBCKYIO
JIeSITeNIbHOCTh, HA OCHOBAaHMM 3adBJICHMH camux mNpeanpuHuMareneil. Ilo omenkam pesynbraT
I'py3un, 3,87 (u3 5) (2016 r.) siBNsETCS CaMbIM BBICOKMM 3apETHCTPUPOBAaHHBIM pPE3yJIbTaTOM B
nocneanux peiirnarax GEM. KazaxcraHckue pecrioHIeHTHI Oojiee YMEpEHHBI B CBOMX OTBETaX, HO
BCE e COOOIIAa0T O CPaBHUTENBHO BIeYaTsiomeM Oate 2,76 (2018) (anst cpaBHEHUs, B CaMbIX
MoCNeHUX JaHHBIX ['epmanust Haxoautes Ha 2,63, Jlutea - 2,46, Poccus - 2,05). Kpome toro, B
cBoeii kareropuu «I'ocynapcTBeHHbie mporpammb»y GEM coobiaet o kauecTBe rocyapCTBEHHBIX
IporpamMM, HaNpaBlICHHBIX Ha COJACHCTBHE IpeAnpuHUMaTenbcTBy. OnenHka ['pysum cHoBa
npeBbimaet pedtuHr Kazaxcrana - 3,22 (2016 r.) mpotus 2,79 (2018 1.), 9T0 yKa3biBaeT Ha Ooiee
BBICOKYIO CTETICHb yIOBIETBOPEHHOCTH rOCYJapCTBEHHBIMH ITporpamMmamMu B ['pysun [5].

TakuM 00pa3oMm, MOXKHO CleNaTh BBIBOJ, YTO COBpPEMEHHas ['py3usl MIMPOKO NpH3HAHA 3a
aKTHBHBIC pe(OpMBI, HANpPaBJICHHBIC HA ITOBBILICHHE SKOHOMHUYECKOTO OJIaromoIydusi CTPaHBIL.
D¢ dexTuBHBIE NPAaBUTEILCTBEHHBIE MPOIPAaMMBI  CTPaHbl ~ CIHOCOOCTBOBAIM  YIIYYIICHHIO
HKOHOMHKH BO MHOTHX chepax: yIydlIniIochk (PUHAHCOBOE COCTOsIHUE, Oe3paboThIia HaXOIUTCs Ha
15-neTHEM MUHUMYME, a peajbHbIN JOXOA Ha AYIly HaceJIeHHs IOYTH YTPOWJICA IO CPaBHEHUIO C
JIByMs JecATUIeTHs MM Hazaj. JlemoBas cpeaa B I'py3um XxapaktepusyeTcss Kak OTKpBITas U
TOCTENIPUUMHAs, CBOOOAHAS OT KOPPYNIUH; BceMupHBIil OaHK MPOTHO3UPYET, 4To peansHbIii BBII
I'py3un 6yzner pactu B cpenneMm Ha 4,9% B rox ¢ 2020 mo 2021 rox. [y cpaBHEHHS, 32 TOT e
nepuon peansHed BBIT Kazaxcrana, kak oxxumaercs, OyIeT pacté B cpeqHeM Ha 3,2% B rox; Ta
e CTaTHCTHKaA 1o benapycu nporHosupyercs Ha ypoBHe 1,25%.

HecomHeHHO, 4YTO (QOpMaJbHBIE WHCTHUTYTHl HANpsSMyI0 BIHUSAIOT Ha BO3MOXHOCTH
MpEeANPUHAMATENBCTBA B CTPaHE, NMOCKOJBKY OHHM CTPYKTYpUPYIOT (OopMajibHBIE YCIOBHUS, B
YaCTHOCTH, JICJIOBYIO Cpely, B KOTOpPOH JOJDKHBI paboTaTh  NpeNIpHHUMATEIH.
locynapcTBeHHas MONWTHMKAa B OTHONICHMHM OW3HEca B LEJIOM M TNPEANPUHUMATEIbCTBA, B
YaCTHOCTH, COCTaBIIsieT (akTop, KOTOPBIH Qopmupyer (opMaiabHble HHCTUTYTHI B HX
OTHOIIEHUH K NMPEANPHHIMATEILCTRY.
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Abstract: one of the most important tasks of the state in the modern period of deep socio-
economic transformations is to ensure the effective functioning of systems that provide social
protection to those categories of citizens who are most affected by the “shock therapy” of
market transformations. Such social groups that need help and support, first of all, include
orphans and children left without parental care. Many young people from among orphans, for
objective and subjective reasons, enter society at the time of adulthood by marginal members
(strangers), remaining in this environment throughout their lives. This is the result of the fact
that during their growing up they did not go through the full process of socialization, or it was
significantly deformed.

Keywords: socialization, mechanism, social protection, child protection, psychological assistance,
social changes.

O MEXAHU3MAX COIIMAJIBHOM 3AIIIUTHI l[l:lTEfI OT CJIOXKHBIX
AKNU3HEHHbBIX CUTYALLUU
XyceiiHOBa A.A.

Xycetinosa Abupa Amanosna - uren Cenama Onuui Maxcauca Pecnybauxu Y3oexucmarn,
dokmop ¢hurocoghckux Hayk, npogheccop,
Kageopa coyuanbHbix HAYK,
bByxapckuii cocyoapcmeennuiil meouyunckuil uncmumym, 2. byxapa, Pecnybnauxa Y30exucman

AHHOmMayua: 00HOU U3 BAJNCHEUWUX 3A0ay 20CYO0APCMEa 8 COBPEeMEHHbIL Nepuood 2nyOoKux
COYUANLHO-DKOHOMUYECKUX — npeobpazoeanuil  seisiemcss — obecneuenue  IPhexmusnozo
DYHKYUOHUPOBAHUSL cuCTeM, 0DeCneuUBarwux COYUAIbHYIO 3aWumy mex Kame2oputl epasicoaH,
Komopble 6 Hauboavbuell crmeneHu N00BePIHCEeHbl K WOKOBOU MePAnUUY PLIHOUHBIX NPeodPa3068aHUl.
K maxum coyuanvuvim epynnam, xomopbvie Hys#cOAOMCH 6 NOMOWU U NOOOEPIHCKe, 8 Nep8yio
oyepedb, OMHOCAMCS Oemu-Cupomsl U Oemu, ocmaswiuecs be3 noneuvenus pooumenei. Muoecue
MOAOObLEe THOOU U3 YUCLA CUPOM NO OOBEKMUBHbIM U CYOLEKMUSHBIM NPUHUHAM 6CMYNAION 6
00Wecmeo 60 8peMsl COBEPULCHHONICMUSL MAPSUHAbHLIMU YACHAMU (HE3HAKOMYAMU), OCMABAACH 8
9Moll cpede HA NPOMANCEHUU 6Cell CEOeU JCUHU. DMO C6A3AHO C MmeM, YmO 8 Nepuod c60e20
83POCAEHUSL OHU HE NPOULIU 8EChb NPOYECC COYUANUZAYUU UYL ObLIU 3HAYUMENbHO 0eOPMUPOBAHDL.
Knioueevie cnosa: coyuanuzayus, Mexawmusm, COYUAIbHAsS —3awuma, 3awuma  Oemell,
HCUXONI02UHECKAsi NOMOUWb, COYUATbHbIE USMEHEHUS].

UDC 101.1:316

The ongoing social changes in the Republic of Uzbekistan are characterized by innovative
reforms aimed at improving the social protection of children. The main mechanisms for
implementing these reforms are reflected in the Action Strategy "On 5 priorities for further
development of the Republic of Uzbekistan for 2017-2021." This document creates a new situation
in the country and plays a key role in the adaptation of families and children to the new socio-
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economic conditions, as well as in the state support of their social protection'. The state has
adopted a number of normative legal acts, Resolutions, Decrees, State Programs of the President of
the Republic of Uzbekistan aimed at improving and strengthening the mechanisms of the system of
social assistance and support to children and families to create conditions for a full life. Currently,
the social protection of children in the country is carried out through a network of ministries and
departments, various non-governmental organizations aimed at creating conditions for children to
receive quality education, upbringing, qualified medical, social, legal and psychological assistance.
In the context mentioned above, great attention is also paid to strengthening the institution of the
family, the formation of a socially healthy family and a stable society. For this reason, the types of
assistance that include a wide range of comprehensive assistance, the distinctive feature of which is
the allocation of social benefits and financial assistance to low-income families, are based on the
principle of a targeted approach. The country has a system of wide involvement of children from 3
years to preschool education. Children with disabilities in accordance with the Resolution of the
Cabinet of Ministers of the Republic of Uzbekistan dated March 28, 2018 No 244; orphans, or
children left without parental care; families with three or more children and other categories in need
of social protection are included in the list of preferential admission to preschool institutions. At the
same time, the Ministry of Employment and Labor Relations of the Republic of Uzbekistan will
develop targeted individual assistance programs for low-income families, including those released
from prisons, through employment, retraining and advanced training. As a result of these programs,
3,007 people were employed in 2018-2019. Targeted programs provide social protection to those in
need of protection (single parents with children under 14 and children with disabilities) who are
unable to compete in the labor market. In addition, the citizens' self-government bodies are working
to assign childcare benefits to families with children under two years of age, as well as to children
under 14 years of age. In particular, targeted state programs to strengthen the reproductive health of
the population are being implemented in the country: medical services for children aged 0-18
(except for paid hospitals) are provided free of charge. Maternity and childhood protection
programs are widely implemented, with particular emphasis on child coverage (children under 1
year of age; children in need of social protection and dispensary care; children from families with
socially dangerous diseases).”

The Ministry of Health of the Republic of Uzbekistan is constantly working to prevent drug
addiction, alcoholism and other harmful habits among students and the population in mahallas,
schools, colleges and academic lyceums. Thus, the system of measures for the social protection of
children is aimed at reducing complex family situations and, consequently, social orphanhood,
neglect, delinquency among children and adolescents’. In view of the above, work is underway to
develop mechanisms to reduce the number of children in special educational institutions for
children and families in difficult situations, as well as children with Mercy, Compassion,
orphanages and children with special needs. Studies show that returning children to families as
much as possible in these processes gives good results. One of the main goals of the "Family
Policy", based on the conceptual idea of "Healthy family - healthy society" in our country, is to
prevent children from falling into difficult situations. It is no coincidence that the family is so
important in our society. The family is the national value of the Uzbek people and embodies the
original human qualities such as return to ourselves, respect for our national traditions, respect for
the elderly and care for the young, humanity, nobility, kindness. The family unites the society,
brings blessings to it and enlightens our homes with the light of love, tenderness and kindness. And

! Decree of the President of the Republic of Uzbekistan Ne 4947 of February 7, 2017 "On the Action Strategy
for the five priority areas of development of the Republic of Uzbekistan for 2017-2021."

2 Law of the Republic of Uzbekistan Ne-139 of January 7, 2008 "On guarantees of the rights of the child"; Law
of the Republic of Uzbekistan Ne-263 of September 29, 2010 "On the prevention of juvenile delinquency and
delinquency"; Law of the Republic of Uzbekistan Ne-528 of March 11, 2019 "On protection of reproductive
health of citizens."

* Dj R.S., Karimova L.M. THE FACTORS OF STRENGTHENING NATIONAL AND SPIRITUAL

IMMUNITY OF THE YOUNG GENERATION Pasmanosa Illoupa J[xypakynoBaa /Mocksa. 1956. C. 404.
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the children in the population category we are looking at need just such human support. Today, it is
necessary to improve the process of social protection, social adaptation and integration of children
in need of social protection by creating favorable conditions for ensuring and protecting their rights
and interests, demonstrating the individual potential of each child.'

This is evidenced by the Institute of Persons Responsible for the Rights of the Child in the
framework of the Decree of the President of the Republic of Uzbekistan. At present, there is a
stable trend of protection of the rights and interests of children in law enforcement and educational
and preventive work, innovative technologies for providing social and legal assistance to children
at risk and their families. The problems of family upbringing, legal and social protection, the
formation of legal culture, respect for the child's identity are relevant today and require a
comprehensive solution within the whole system of social protection of children’. According to
experts, most of the "children whose parents or guardians have been held civilly, administratively
and criminally liable" do not fall into the category of the needy, and legal, social protection, does
not feel the need for psychological support. Many experts refer to groups of children in need of
social protection: children from incomplete, low-income families; children from conflicting
families addicted to alcohol and drugs; include children from families where violence reigns. The
above considerations confirm that professionals (such as law enforcement practitioners, educators,
community workers) need to have a better understanding of this situation, to achieve non-control
and early prevention of delinquency among children, which are key objectives of public policy in
the field of childhood. At the same time, many experts argue that the conviction of parents affects
the formation of deviant behavior of the child, the possibility of delinquency by them, and justify
the importance of preventive measures with this category of children. According to experts, this
work should be focused primarily on the involvement of children in physical culture, various clubs,
as well as career guidance, roundtables on the dangers of alcohol and drugs, legal activities.
Interaction and social partnership between government agencies and civil society institutions play
an important role in working with children from socially vulnerable families.> Citizens' self-
government officials, in turn, stress the need for educators to conduct preventive accounting with
children and their families and to report this to their communities. The analysis of the facts shows
that there is a need to improve the mechanism of exchange of statistical data and information about
children and families in this category. This indicates that the link between government agencies,
local governments and NGOs is insufficient. The interaction of specialists is important in the
implementation of preventive measures, and various activities with such children will be carried
out mainly in the neighborhoods and educational institutions®. Also, the development and
implementation of individual rehabilitation programs in the work of prevention inspectors with
these children will increase the effectiveness of work in this area. Based on the analysis of the
characteristics of parents of civil, administrative and criminal offenses and the causes of juvenile
delinquency, it can be said that parents of children detained in places of deprivation of liberty or
civil, administrative and criminal offenses carry out educational and preventive and rehabilitation
work with their children. early and complex conduct is required. Research shows that every second

! Resolution of the Cabinet of Ministers of the Republic of Uzbekistan dated December 5, 2017 Ne-965 "On
measures to further improve the procedure for determining the minimum number of jobs and reservation for
employment of persons in need of social protection, having difficulty finding employment and unable to
compete on equal terms in the labor market" Resolution; Regulation "On the organization of vocational
training and retraining of the unemployed, their training," registered by the Ministry of Justice of the Republic
of Uzbekistan on July 2, 1999 Ne-762
? Xyceitnosa A.A. ®UJIOCOPCKOE MUPOIIOHUMAHUE ABIYPAXMAHA JDKAMM //YUEHBIN XXI
BEKA. 2017. C. 91.; Xomosa 2.X., XyceiinoBa A. A. 3AKOH PECIIVBJIMKUN Y3BEKHCTAH" O
IMIPOTUBOJEVCTBHUM TOPI'OBJIE JIFOJIbBMU" //CoBpemerHble HayuHble nccmenoBanms. 2012, Ne. 12.
C.1-1.
3 XyceitnoBa A.A. Toprosis JIOABMH: NOMBITKA PoTHBOACHCTBU //Connosorinyeckue ncenepoanus. 2010.
Ne 11. C. 150-151
4 Xomosa D.X., Xyceitnosa A.A. 3AKOH PECITYBJIMKU Y3BEKHMCTAH" O IIPOTUBOJENCTBUM
TOPI'OBJIE JIFOJIbMU" //CoBpemennsle Hay4qHEIE HccaeqoBanus. 2012. Ne 12. C. 1-1.
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child is not involved in various educational and preventive measures, rehabilitation programs aimed
at preventing delinquency and crime. Interviews with children and their families, as well as
individual interviews, revealed that this is the category of children who need special attention,
support and assistance from government agencies, civil society institutions, and children's NGOs. It
is necessary to increase the attention, help and support of such adolescents by parents and social
protection specialists. Timely assistance to minors whose parents or guardians have been
prosecuted in civil, administrative and criminal cases in a life-threatening or socially dangerous
situation is a guarantee of their successful adaptation in society and a positive formation of law-
abiding behavior, as well as protection from delinquency and crime'. The effectiveness and
efficiency of support and assistance to families and children depends on the interaction of
specialists from various agencies who study the pedagogical, psychological, legal problems of
children, the level of education and individual development, as well as the socio-economic situation
of the family. *In this process, social services, educational institutions, prevention agencies, health
and citizens' self-government bodies, children's NGOs, etc. parents or guardians provide
comprehensive assistance and support to minors and their families involved in civil, administrative
and criminal proceedings. plays a key role.” In connection with the above, the issue of children's
understanding of social problems by professionals is of particular importance, as it plays an important
role in supporting children, such as social assistance, legal and psychological assistance.*
Psychologists, educators, IOI prevention inspectors, citizens themselves, who help children in social
assistance, mainly in the rehabilitation and treatment of parents who abuse alcohol or drugs, meet the
needs of children in food, clothing, textbooks, clubs and other expenses. self-governing bodies
specialists play an important role. Citizens' self-government bodies, in their professional activities,
place children in clubs and sports sections. Thus, the study showed that comprehensive care and
support for children and their families (medical-social, psychological-pedagogical, legal, educational,
rehabilitation, etc.) does not sufficiently meet their needs for various services, and the data show that
children and their families or that they need help solving these problems. It is important that the
identified problems in the field of assistance and support for children and their families, government
agencies, civil society institutions take comprehensive measures to improve the universality and
quality of services provided through social partnership and active interaction mechanisms. The
adoption and implementation of comprehensive measures by government agencies and civil society
institutions for the effective adaptation and integration of children into society will help to minimize
neglect, delinquency and family unrest among this category of children.’
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Annomayusn: Yzbexucman umeem OONLWIONU NOMEHYUANL OsL  PA3GUMUST  MYPUCHUYECKOU
uHoycmpuu. 3a nocieonue mpu 2004 mMypusm 6 CmMpaHe KAK OOHO U3 OCHOBHbIX HANPABIeHUl
peopm U IKOHOMUYECKO20 pocma YEeauduncs 6 name pas. B mo epems xax Ysbexucman
nocemuau oxono 1 man mypucmos 6 2016 200y, sma yugpa evipocia 0o 2,7 man 6 2017 200y u
6onee 5,3 man 6 2018 200y. Oocuoaemcs, umo k 2025 200y 4ucio UHOCMPAHHBIX MYPUCHOB
sozpacmem 00 7 MIH, A €)HCe200Hble NOCYNACHUS 8 UHOCMPAHHOU 8aliOme Om UHOCMPAHHBIX
nocemumenei 00CMueHym 2 MUiIuapoo8 001apoas.

Knrouegvie cnoea: mypusm, nomenyuai, 00CMONPUMEUAMENbHOCHb, UCHOPUsL, WETKOBbLIL NYyMb,
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Abstract: Uzbekistan has great potential for the development of the tourism industry. Over the past
three years, tourism in the country, as one of the main directions of reforms and economic growth,
has increased in fivefold. While Uzbekistan was visited by about 1 million tourists in 2016, this
figure rose to 2.7 million in 2017 and over 5.3 million in 2018. The number of foreign tourists is
expected to rise to 7 million by 2025, and annual foreign exchange receipts from foreign visitors
will reach $ 2 billion.

Keywords: tourism, potential, sightseeing, history, silk road, China, sector, reforms, cooperation.

VIK 10.02.20

CeroJHst TYpUCTHYECKHH CEKTOp Y30eKHCTaHa MO-NPeXXHEMY CTaJKHBaeTcs ¢ npodiemamu. K
HUM OTHOCATCSl IUIOXHE TPAHCIOPTHBIE U IUIATEKHBIE CHUCTEMBI, HEXBATKa COOTBETCTBYIOLIMX
TOCTHUHHMII, MEJULIMHCKUX YCIYT, S3bIKOBOW MOMONIM M MH(MOPMAIMU ISl TYPUCTOB. Y30eKHCTaH
MOJKET MOBBICUTh CBOH TYpPUCTUYECKHMH MOTEHIUAJN, YKpPEIUIAs COTPYAHUYECTBO C APYTUMHU
CTpaHaMH ¥ MEXIyHapOJHbIMU opraHuzauusiMu. Kpome toro, Y30eknucran H0JDKEH H3yYUTh CBOM
KyJIbTYpHBIE U IPUPOJHBIE JOCTONIPUMEYATENBHOCTH ¥ HHBECTUPOBATh B PEKJIaMy JUIsl MOBBIIIECHUS
OCBEJIOMJICHHOCTH 00 3THX cdepax. UToOBl NpaBMIBHO HCHOIB30BATH CBOM TYPUCTHUYECKHE
pecypchl, Y30eKnCTaHy TakkKe HEOOXOAUMO YIyUIIUTh HHPPACTPYKTYPY CTPOUTEIBCTBO, a TAaKKe
CTUMYJIHPOBATh NMPEINPUHUMATENGCTBO U APYrHe JNEHCTBUS YaCTHOTO CEKTOpa sl pearu3aliiy
TYPUCTUYECKOTO MOTeHIIMAIA CTpaHsl [1].

Hctopus Typu3ma B Y36eKkucTane

VY36ekucraH, o0mamatomuit OTPOMHBIMH HUCTOPHUYECKUMH, apXeO0JIOTUIECKUMH,
APXUTEKTYPHBIMH ¥ NPUPOJHBIMH OOraTcTBaMH, 00JIallaeT MCKIIOYUTEIbHBIM MMOTCHIINAIOM JUIs
Typu3Ma. PazHooOpa3Hasi 9KOJIOTHSI CTPaHbl, OT IMYCTHIHb 1O JIETHHKOB, OT TOp JIO CTeIleH, Jaer
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CTpaHe OIPOMHBIM IOTEHUMAN Uil 3KOTypusMa. Bo3moxkHoCTH dKOTypH3Ma B Y30ekucraHe
MHOT'OYHCIICHHBI U CaMOOBITHEL. K HUM OTHOCSTCS BOCEMb I'OCYIapCTBEHHBIX 3anoBeJHUKOB (201,7
TBICSIYM TE€KTAPOB), TPY HALMOHAJBHBIX mapka (598,7 Teicsun rekTapoB), OMocepHbIi 3a0BeTHUK
(68,7 THICSIUM TEKTapoOB), NPHUPOJAHBIN LEHTP pa3BeACHHS TUKUX >KUBOTHBIX (158,9 TthICSUM
TeKTapoB) M JAECATH MaMATHUKOB NPUPOHI (3,7 THICSYHM T'€KTapOB).

Pacnonoxennsiit Ha apeBHeM lllenmkoBoM myTH, Y36ekucran umeet 6oee 4000 ucToprUeCKIX
U apXUTEKTYpPHBIX MAMATHUKOB, 3TO TIIATEIHHO COXPAaHEHHOE U JPATOLCHHOE JyXOBHOE HACIEIUC
u 6onee 7000 mcropmdeckux mamMsATHUKOB. OHHM BKIIIOYAIOT B ceOs M3BECTHBIC IPEBHHE TOpoOja,
BKITIOYCHHBIC B criucok BceMupHoro Hacienus FOHECKO, takne kak Camapkann, byxapa. XuBa u
[Maxpuca63. boxee Toro, Y30ekucran - 3To CTpaHa ¢ CHIBHBIMH UCIIAMCKAMHE KOPHSIMHU [1].

V30eknucTaH ynensul 3HAYWTENPHOC BHHMAHWE Pa3BUTHIO TypH3Ma C MOMEHTa OOpeTeHHs
He3aBUcUMOCTH B 1991 roxy. BaxHbIM HadaldbHBIM I[IArOM CTaJIO CO3JAHUE HAIMOHANBHOM
KOMIIaHuU «Y30ekTypusm» Ykazom IIpesunenta B 1992 romy. «VY30ekTypu3m» OTBedan 3a
pa3paboTKy HalMOHAJIBHOW MOJENN Pa3BUTHS TypH3Ma; BKIIIOYAs KOOPJMHAIMIO TyPHUCTHYECKUX
opraHu3zaiuii, ooydeHue, MooupeHre UHBECTHLIUI B CO3[aHNe MaTepUalIbHO-TEXHUYECKOi 6a3bl U
oTpacieBod MHPPACTPYKTyphl. Y30EKUCTaH BCTYIMI BO BCEMHpHYIO TYpUCTCKYIO OpraHM3aluio
OOH B 1993 roay. B nononuenue k 3tomy, 20 aBrycta 1999 roja Obuia mpHHSATa HOPMATHBHO-
npaBoBas 6a3a A TypH3Ma HAa OCHOBaHHMH 3akoHa PecryGmukn Y3GekucraH. «Y36eKHCTOH XaBO
nymmapm» Obuta Takke ocHoBaHa Ilpesmaentom 28 sHBaps 1992 roma. Ha ceromgmamHmii 1eHB
Uzbekistan Airways sBiIsieTcs BTOpOoH 10 BenuunHe aBuakommanueir B CompykecTBe
HezaBucumeix 'ocymapcts (CHI') mocne poccuiickoro Aspodutora [3].

CoTpyIHHYECTBO C 3apyOS)KHBIMY TAPTHEPAMHU

CoTpyqHHUYECTBO C  TIPAaBUTEIbCTBAMH  HMHOCTPAHHBIX  TIOCYIApCcTB, MHOTOCTOPOHHHUMH
OpraHM3alMsIMU M MHOCTPAHHBIM YacCTHBIM CEKTOPOM HIPAET BAXKHYIO POJIb, MOCKOJIBKY Y30eKHUCTaH
BHOBB aKTHBH3UPYET YCHJIMS, YTOOBI OTKPBITH Ce0s1 IS MEXKTyHapOIHOTO Typu3ma [2].

B 2018 romy Epomeiickuii 6aHK pEeKOHCTPYKIMM W Pa3BUTUA 3amycTusl MHTerpupoBaHHYIO
CTPYKTYpPY KyJIBTYpHOTO Hacieausa B Y30ekuctane - XuBa / XopeaMckas obmacts («CTpykTypay)
Juisl (pUHAHCUPOBaHHS CYBEPEHHBIX, CyOCYBEPEHHBIX MPOEKTOB M MPOEKTOB YaCTHOTO CEKTOpa B
Pas3IMYHBIX CEKTOpax Ul MOJEPKKH PErHOHAIFHOTO Pa3BUTHUS B eJIOM. LlenocTHBIH moxon npu
HCIOJIb30BAaHUU PECYPCOB KYJBTYPHOIO Hacllequsi B KadecTBe IBMXKyIIEH cuibl. 28 utoHa 2018
roga ¢ nomomipio [1lanxaiickoit opranmzanuu corpyaamdecta (ILIOC) mpesunent 1. Mupsnéer
noanmcan Pesomonmio o co3nannn MexXIyHapoaHOTO yHUBepcHuTeTa TypusMa «llleaKkoBbit myThy.
Llens 3TOH pe30MIOLUM - OPraHW30BaTh CHCTEMY IIOATOTOBKH HPO(ECCHOHANBHBIX KaJpOB H
OCYIIECTBIISITh MCCIEOBATEIbCKYIO U TBOPUECKYIO paboTy B cepe MeXIyHapOJHOTO TypH3Ma.
BropocTenenHoil 1menpi0  SABISAETCA JalbHEHIee pa3BUTHE HCTOPUYECKUX M KYJIBTYPHO-
TYMaHHUTapHBIX cBs3ed rocymapct-wieHoB IIIOC. 3amecturens mpeMbep-MHHHCTpa A3u3
AGryxaKuMOB OTMETHJI OOJIBIIIOE 3HAYEHHE, KOTopoe Y30ekucTan npunaeT Kuraro kak HCTOUHUKY
Typu3Ma, U Y30€KHCTaH 0XKHUIAET, YTO YUCIO KUTAHCKUX TypUCTOB OyneT yBenuuuBaThes. C 3ToM
LEeNbI0  Y30eKHCTaH NpHITAIIaeT TYPHUCTHYECKHE AareHTCTBAa O3HAKOMHUTHECS CO CTpAaHOW M ee
JTIOCTOTIPIMEYATEIbHOCTAMU. OTH OXXUAAHUS SBISIIOTCA emle OJHOW INPHYMHOHN, 10 KOTOPOH
VY30ekucTan NMpUHUMaeT akTUBHOE yuyacthe B Kuraiickoil mannuatuse «llosc m mopora». Kpome
toro, Jlecnas ciayx6a CLLIA (USFS), sBisiomasics 4acTbio MUHHCTEPCTBA CEINBCKOTO XO3SHCTBA
CIHIA, pabotaer B Y30ekucrane ¢ 2015 rona, 4ToObl CONEHCTBOBATH JIydIIEeMy YIPaBJICHUIO
npupoHbIMH pecypcamu. USFS npenocTaBuil OOIMPHYIO TEXHHYECKYIO MOJIEPKKY U Pa3BUTHS
IPUPOJHOTO TypU3Ma IIyTeM MPOKIAJKU Tpacc U MPOBEJCHHS TPEHUHIOB JUIs OTAbIXA [2].

UroObl mpuBieYs OONBINE WHBECTHIMII B OTOT CEKTOp, MEpBBIH MexXITyHapOIHbIH
MHBECTHUITMOHHBIH (hopyMm B cepe Typusma cocrosuicss B HosiOpe 2018 roma. B mem mpuusm
yuactue Oosiee 300 pemeraToB, SKCIEPTOB W JHIEPOB Om3Heca W3 48 CTpaH W PETHOHOB.
Juckyccun  ObUIM  TOCBSIIEHBI IYTSAM  PACIIMPEHHMS] MEXIyHApOAHOTO COTPYAHHYECTBA,
WHBECTHUIIMM M METOJBI TPOIBIDKEHUS TYPHCTHUECKHMX IPOEKTOB. YYacTHE MEXTyHApOIHBIX
KOMITaHWH, Takux kak Booking, Airbnb u Trip Advisor, 3HaYUTENHHO YIYUIIHIO Ka4eCTBO H
yno0cTBO ImyTemecTBuil B Y30ekucraHe. Takoe ydacTHe Takke co3Jajo OOJblIe BO3MOXHOCTEH
JUIg TpyRoycTpoiicTsa [3].
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OnmHako Uil yBenWYeHHWs NPUOBIIM OT Typu3Ma Y30eKHCTaH JIOJDKEH IOJHOCTBIO
NOJIJIEP)KUBATh U MCIIOJIb30BaTh YaCTHBIN ceKTop. VIHIyCTpus MmyTemecTBUil ¥ Typu3Ma COCTOUT U3
MHO)KECTBa KOMMEPUECKHX U HEKOMMEPYECKHX OpraHu3aluil, KOTOpble paboTaloT BMECTE, YTOOBI
MOCTaBJIATh TOBAphI U yCIyTrH Typucrtam [3].

[TosTOMY NpPaBUTENBECTBO JOIDKHO MPEAOCTABUThH OOJIBIIE MECTa YaCTHOMY CEKTOPY, OCOOCHHO
MHOCTPAaHHBIM MTAPTHEPAM, y KOTOPBIX OOJBIIE OMbITA M KamuTana. B To jke BpeMs MHOCTpaHHBIE
CyOBEKTBI YaCTHOTO CEKTOpPa JOJDKHBI M3YyYHTh BO3MOXHOCTH, KOTOPBIE y HHX €CThb - OT TaKHX
00BEKTOB, KAK TOCTHHHUIIBI, TOPTOBBIE LIEHTPHI U PECTOPAHBI, 10 TAKHX YCIYT, KaK TYPUCTHUECKHE
areHTCTBA, TAKCH U OHJIANH-YCIIyTH AJS TTOE3/I0K Ha JIOAKAX, a TAKXKE MOTyIeHHE U OPOHUPOBAHUS
xuiaba. Kpome Toro, kpacussle n pasHOOOpas3HbIe y30€KCKHE H3ETHs PyIHOH pabOThl M MECTHBIE
CENIbCKOXO3SIMCTBEHHBIE W TPOJOBOJIBCTBEHHBIE TOBApHl OUYECHB IOIMYJSPHBI CPEIH WHOCTPAHHBIX
TypUCTOB. YacTHBIM CEKTOp MOXKET IOMOraTh, B JONOJIHEHUE K CO3JAHUIO U INPEJOCTaBICHUIO
TaKUX TOBAapOB M YCIYT, TaK)Ke B 0OECIEeYEeHUH CTaHJapTH3UPOBAHHON CHCTEMBI KaHAJIOB COBITA
JUISl YBEIWYEHHs MPUOBUTH U MOCTYIUICHWI MHOCTpaHHOW BaOTHL. Ellle OHUM NpenMyIiecTBOM
JUIl PacTyIIed pOJIM YacTHOTO CEKTOpa B TYPHUCTHYECKOW WHAYCTPUU Y30EKHCTaHa SBISETCS
coJieiicTBHE paCIIMPEHUIO MIPaB U BO3MOXKHOCTEH XKEHIIMH U IPOIBUKEHUE TeHAEPHOTO PaBEHCTBA
B y30ekckoMm oOiectse [4].

D¢ dexTuBHBIE pPEeKIaMHbIE U WHPOPMAIMOHHBIE KAMIIAHUM TAK)KE Ba)KHBI JUIS IPHUBIICUCHUS
TypucTOB. [IpaBUTEIBCTBO MOXKET OTKPHIBaTh CUETa B COLMAIBHBIX CETAX HIM IPUTTIAIIATH
BCEMHPHO HM3BECTHBIX TYPHUCTHYECKHX IPOTPAMM / JWYHOCTEH Aisi paboThl B Y30eKucTaHe U
3HAKOMHUTH CTpaHy C MoTpeOuTensimMu nHocTpaHHbIX CMU. B mocnemnme romsl HabmomaeTcs
3HAYUTENBHBII POCT YMCIIa KUTAaHCKUX MyTELIECTBEHHUKOB 110 BCEMY MHpY, KoTopslie B 2018 roay
notpatiiu 277,3 Mwuixapaa aoiuiapoB. UToObl MpUBICYh KUTAHCKHUX TYpUCTOB, B YaCTHOCTH,
VY30ekucTaH J0/DKeH 00paTUTh BHUMAHKE HA CBOM MECTHBIC COIMANBHBIC CeTH, BKIouas Weibo u
WeChat, nns pasMmelleHUs pEKIAMHBIX MaTepHajoB WM pPEKIaMHBIX OOBSIBICHMH Ha WX
KpYIHEeHIleM OHNaiiH-cepBuUce myTeriecTBuil Ctrip.
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Annomayusn: 6 npedcmasienHol Cmamve NOKA3aHbl KOHKPEemHble NPUMEPbL GKIIOUEHUs. 8 PEeUeHUe
MAMeMamuyecko2o 3a0anus pabomvl HAO pa3eumuem YCMHOU MOHOLOSUYECKOU peyu MAAOUUX
WKOLHUKO HA YPOKAX Mamemamuxu. Buvinoinenue nodobuwix ynpagichenuil cnocoocmeyem
0002awenuI0  ClO8APHO20 3ANACAd U 2SPAMMAMUYECKO20 CMPOs. pedu Y4auuxcs, NO360J5em
opmuposames  HAGLIK  CEA3HO20  UBNOJCEHUS. MBICACH, CMpOUMb  APSYMEHMUPOSAHHbLE,
obocHoeannvie omeemvl. Jlannas cmamvs adpecoeana nedaz02am HAYAIbHO2O UWKOILHO2O
00paszosanust U CMyOeHmam, 0OYYAWUMcs NO HanpagieHuio noozomosku «lledazoeuyeckoe
obpazosanuey (npoguiv «Hauanonoe obpazosanuey).
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Abstract: this article shows specific examples of including in the solution of a mathematical task
work on the development of oral monologue of younger students in mathematics lessons.
Performing such exercises helps to enrich the vocabulary and grammatical structure of students '
speech, allows you to form the skill of coherent presentation of thoughts, build reasoned, reasoned
responses. This article is addressed to teachers of primary school education and students studying
in the field of training "Pedagogical education "(profile"Primary education”).

Keywords: junior schoolboy, speech development, oral monologue, detailed statement,
mathematics.
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YcTHas MOHOJIOTHYECKAsl PeYb — 3TO YCTHOE MOBECTBOBAHUE WIIM Pa3BEPHYTOE BHICKA3bIBAHUE
Ha 3a1aHHyI0 TeMy. OHa sSBJIsIeTCs HanOoee CIOXKHON (OopMOil KOMMYHHUKAIIMH, TaK KaK TpeOyeT
JIOCTATOYHO BBICOKOTO YPOBHS MOTHBallMM K CaMOCTOSTCIFHOMY W3JIOKECHHIO HH(GOpMAIHH
[1,c.22-25]. AkTyanbsHOCTH NMpoOIeMaTuK ee (POPMHUPOBAHUS M Pa3BUTHS OOYCIIOBJIIEHA TEM, YTO B
cootBerctBu ®I'OC ocHOBHas mejaroruyeckas 3agada — (opMUpOBaHHE IOTHOLCHHOMN
JIMYHOCTH. BraseHne yCTHOW MOHOJIOTHUYECKOM pPEUYbl0 OTpa)kaeTcsi Ha YMEHUHM MPOILYKTHBHO
00maTecs 1 yOexKIaTh ¢ TIOMOIIBIO SI3BIKOBBIX CPEICTB, YTO CTAHOBHUTCS IUIS YEIIOBEKA OIHUAM M3
OCHOBHBIX YCIIOBHH IICHXOJIOTHIECKOTO KOMpopTa.

MeTonuuecKkd  yMello€  HCMOJb30BaHHE  MAaTeMaTHYECKOTO  sI3bIka  00ecreyuBacT
CO3HATENIbHOCTh YYECHUS, YCKOPSET pa3BUTHE MBINUICHUS KaK COBOKYITHOCTH JIOTHYECKHX
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omepanuii, criocoOHOCTH K JIEAYKTHBHBIM DPacCyXICHHSIM, PalMOHAIBLHOMY OINEPHPOBAHHIO
3HAKOBBIMU  CHCTEMaMH, IPOCTPAHCTBEHHBIM  MPEACTABICHUSIM,  3alOMHHAHUIO U
BooOpakeHu10. Pa3BuTHe yCTHOW MOHOJIOTMYECKOW pedyH y MJIAAIINX IIKOJIHHUKOB Ha ypOKe
MaTeMaTHKH MOXET OTKPBITh HOBBIE BO3MOXXKHOCTH B KOPPEKIMOHHOH paboTe, TeM cambIM
CIocoOCTBYsl HOPMAJIBHOM aJanTaluy JeTei B 00IecTBe.

Bonpocam o0yueHns HaBbIKa YCTHOH peun nocssmensl Tpyasl K.JI. Ymmuackoro, M.P. JIpBoBa,
T.I'. Pam3aeBoi 1 MHOTHX JAPYTUX UCCIIEI0BATENECH.

[IpobnemaTnka 00y4eHHsI YCTHOH MOHOJIOTHUECKOW pedr Ha YPOKE MAaTeMaTHKH B TOM, YTO B
y49eOHHMKAX 3aJaHUs IIOCTPOCHBI TAKUM 00pa3oM, 9TO ydameMycs He TpeOyeTcss YCTHO OOBSICHATB.
Hanpumep, cneBa HapucoBaHBI Tpu IpeaMmera (s0J0kW), a cmpaBa ykazaHa mmdpa, KoTopas
JIOJDKHAa COOTBETCTBOBATh YHCITy HApUCOBAaHHBIX CJI€Ba NpeaMeToB. [Ipemnaraercst 3auepKHYTh
NpeAMET WM JIOPUCOBAThH €ro, YTOObI KOJIMYECTBO coBmaaano ¢ mudpoil. C TakuMu 3agaHusIMU
JIETU CIIPABIIAIOTCS JIETKO, €r0 MOXKHO BBINOJHHUTH MOJYa, BEAb 3aJaHHE HE NperyCMaTpUBaeT
pedeBoro comnpoBokAeHus. OJHAKO MeAaror MOJKEH IOHMMAaTh, YTO OKOHYHTH BBIIOJHEHUE
3aJiaHusl Ha 5TOM OyJnieT HeBepHO. Jlaxe ecii 3aJjaHue He TPeyCMaTPUBAET «TOBOPEHUS», Me1aror
JIOJDKEH HAcTauBaTh Ha TOM, YTOOBI ydaIIMHACS Jajl YCTHBIM KOMMEHTApHil CBOMM JEHCTBUAM.
BakHO He TOJIBKO Y4YUTHIBATh INPABWIBHO JH apu(pMETHUYECKH OTBETHJ yYallMHCS, HO U TO,
HACKOJIBKO TIOJTHO ¥ Pa3BEPHYTO OH CTPOUT OTBET.

OOy4eHHe YCTHOM MOHOJIOTHYECKOM pedr, a HMMEHHO: BBICKAa3bIBAHUIO, COCTOSIIEMY U3
HECKOJIBKUX TNPEIUIOKCHNH, CBS3aHHBIX II0 CMBICIY M TI'pPaMMaTHYECKH, MOXHO IPaKTHKOBAaTh,
HCTIONB3YS 3aJaHhe COCTABJICHUS 3ajad Mo KapTHHKaM [2, c. 226-232]. PaccmoTtpum paboTy ¢
TakuM 3amaHueM. Hampumep, HapucoBaH KOT C TpaJyCHHKOM IIOJ MBIIIKOH M cobaka ¢
MepeBsA3aHHOMN J1ano, o pUCYHKAaMH JaHbl paBeHCTBa: 2+1=3 u 1+1=2. 3anaHue: cocTaBb 3a1a4y
[0 KapTUHKaM W COCAMHHU C HYXXHBIM DPaBEHCTBOM. TeKCT 3afauyd, KaK H3BECTHO, COCTOUT H3
H606XOJII/IMOFO MHHHUMYMa: YCJIOBUA U BOIIpOCaA. Baxmno Hay4YUTb COCTABJIATH YCJIOBUEC, IIPU 3TOM,
eci peOCHOK 3aTpyAHSETCS, TO IMPUBECTH INPHUMEP, IIOMOTaTh HABOASAIIMMH BOIIPOCAMHU: KTO
n300paxkeH? (Ha KapTUHKE M300pakeHbl KOT M cobaka). Uto ¢ Humu npowusonuio? (JKuBoTHBIC
3aposienn) Uto ux Gecriokout? (Y KOTa MOA MBIIIKOW I'paJyCHUK, 3HAYUT OH 3a0oiel, a y codaka
MOpaHuIack, MIO3TOMY y Hee IepeOMHTOBaHa Jamna). MTak, yciaoBHE 3afadu: KOT NPOCTYIHICS,
cobaka nopaHuiack. Bonpoc: CKoJIbKO )XKHBOTHBIX 3a0011e0? B 1eisIX pa3sBUTHS MOHOJIOTHIECKON
peYr MOXKHO Hay4WTh yYallUXCs CTPOMTH BCTYIHTENIFHOE HpeiokeHue. B manHON 3amade oHO
MOXeT ObITh TakuM: «Jlokrop AWOomuT neunt 3Bepeid. KoTy oH mocraBui rpaiycHHK, a codaxe
nepeBsi3ai gammy. CKOJIBKO BCEro 3Bepel IeunT AHOOmIT?».

Wtak, B 3amaHusIX Ha MOCTPOEHHE 3a7ad 10 KapTHHKE HEOOXOAWMO CIIEANTH, YTOOBI TEKCT
3aa4d COCTOSUI M3 B3aMMOCBSI3aHHBIX U JIOTHUECKH ITOCTPOEHHBIX NpeayiokeHuil. B Texcre mpu
9TOM JIOJKHO OBITh TPU YaCTU: BCTYIUIEHUE, OCHOBHAsI 4acTh (YCJIOBUE) U 3aKitoueHue (BOMpoOC).
Ecmu yqaumﬁc;l Hay4YUTCA COCTABJIATH TaKUE€ 3aJaydd, TO MOXHO C YBEPCHHOCTBIO I'OBOPHUTH, YTO
OH yMEET CTPOUTh TEKCT OIPEAEICHHON LEJIEBOM HAIpPABIEHHOCTH U C OIpPENEICHHON
KOMITO3ULIMOHHOM CTPYKTYPOM, a 3HAUUT, OBJIZIC]l YMEHUEM YCTHON MOHOJIOTHYECKON peyH.

Paboty Haa pa3BUTHEM YCTHON MOHOJOTHYECKOH pedrd MOXHO TMPOBOJUTH W B 3aJaHHSIX
Jgpyroro tuna. Hampumep, B 3alaHMM HapUCOBAHBI JIB€ ITyCThIE MIOJIKU CJIEBA U CIpaBa, B CEPEIUHE
HapHCOBAHBI IMPEAMETHI (TPU 3€IEHBIX IMPEAMEeTa: OTypel, KPOKOIMJI, MS4) M TPH OPAHKEBBIX:
L[BETOK, amejbcuH, OOTHHOK). 3ajaHue: pas3lIoKHUTh 110 IOJIKaM IMpPEAMETHl YeM-THO00 CXOXHEe U
MIOCYNTAN CKOJIBKO MPEIMETOB Oy/eT Ha KaKA0# 13 NMojoK. B nmpuHimme, 1 Toro, 4ro0b! pemmTh
3aa4y JOCTaTOYHO IMPOCTO MPOBECTH CTPEIKH OT MPEIMETOB B CTOPOHY IOJIOK, TEM CaMbIM
IOKa3aB KaKOM TMpeaMeT Ha KaKoH M3 MOJOK OKaxkercs. OJHAKO C IENbl0 Pa3sBUTHS YCTHOM
MOHOJIOTHYECKOH pedr BaXXKHO MOPYYIUTh peOCHKY 03BYUMTH CBoM jAeicTBmsi. Hampumep, Tak: «Ha
OJIHY TIOJIKY s TIOMEIILy OTYperl, Kpokoauna u Msd. OHU TIOXOXKH IPYT Ha apyra nseroMm. Bce atu
mpeaMeThl 3eleHbie. Ha napyryro MoiKy s MOMeEIly LBETOK, amelbCHMH M OOTHHOK. OHM TOXe
IIOXOKH JIpYT Ha Jpyra useroM. Bce 3Ty npeamersl opanxkesble. [lomydmnocs, 4To Ha KaKIOW U3
TIOJIOK TIOMEIIEHO IO TPH TIpeaMeTa». B IpuMepHOM TeKCTe ceMb IpeioxeHuit. Ecmu pebenox
CMOXKET CaMOCTOSITEILHO BBICTPaMBaTh MOJOOHOIO poJa BBICKAa3bIBaHUs, TO MOXHO Oyner
yTBEpXIaTh, 4YTO YCTHas MOHOJIOrMYecKass pedb cdopmupoBaHa. OpHaKo eciii peOeHOK
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3aTpyqHAeTCS — 3ajadya IperojaBarelisi ObITh HAaCTAaBHHUKOM W JOOMBaThecsi pasButusa. Ecnu Ha
KaXJI0M YpOKE MAaTeMaTHKM CHCTEMaTHYHO CTaBUTh 3aJjauyy TaKOTO pPEUYEBOrO pPa3BUTUS U
UCIIONIb30BaTh pa3Ho00Opasue nmpueMoB U GopM paboThl - HEIPEMEHHO OyIET pe3yJIbTar.

Takum o0pa3om, 3a7aHus MO MaTeMaTHKE JOJDKHBI UMETh LIeNIbI0 HE TOJIBKO NpHOOpeTeHHe
MEPBUYHBIX apH(METHUECKHX CIHOCOOHOCTEH, Pa3BUTHE MBIIUICHHS, BHUMAHHUS M JIOTHUKH, HO H
pa3BUTHE PeUH, a B OCOOCHHOCTH — YCTHONH MOHOJIOTHYECKOM.

VIMeHHO To3TOMy Ha ypOKax MaTeMaTHKH IPENoJaBaTeNb AOJDKEH CTPOUTH PabOTy TaKUM
o0pa3zoM, 4TOOBI 3aJaHUsI HE BBHIIOJIHSUINCH MIIQALIMMH IIKOJbHUKaMK Momda. Heobxomumo Ha
BCEX ypOKax, cooOIIast HOBBII MaTepHai, BKIIOYaTh B HETO M T€ HOBBIC CIIOBA, KOTOPHIC SIBIISIOTCS
MOHATHAMH. PackppiBas HpH 3TOM HX 3HA4YECHHUE, CIEAYET ONUPAThCA Ha YyXKE CIOKUBIIUHCS
CIIOBapHBIN (POHA, 4TOOBI paHEE YCBOCHHBIE CIIOBA HE 3a0BIBANINCH, @ BHOBb YCBAUBACMBIC — JIyHIIIE
MOHUMAJIUCh U COXPAHSUIUCH B MAMSATH.

He cnenyer »KOHOMHMTh YpO4YHOE BpeMsl Ha IIOCTPOCHUE Pa3BEPHYTOTO BBICKA3bIBAHUSA B
3aJ]aHUsIX, KOTOPBIX €CTh BO3MOXHOCTb 3TO C/IeNaTh, BE/lb Pa3BUTasl peub — ()yHAaMEHT, Ha OCHOBE
KOTOPOI'0 OCYIIECTBIIETCS IPOLECC MO3HAHUSA M IOJNHOLEHHOE BCECTOpOHHEEe (hOPMUpPOBAHUE
JIMYHOCTH.
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Abstract: theoretical aspects of the using of endothelin receptor antagonists in the pathogenetic
treatment of pulmonary hypertension are investigated. A comparative analysis of selective and non-
selective endothelin receptor antagonists in the treatment of pulmonary arterial hypertension is
performed. Special attention is paid to the role of endothelin in the pathogenesis of pulmonary
hypertension. The pharmacodynamic and pharmacokinetic features of individual representatives of
endothelin receptor antagonists, such as bosentan, ambrisentan and macitentan, the effect of these
drugs on clinical symptoms, hemodynamic parameters, and load tolerance were studied.

Keywords: pulmonary arterial hypertension, endothelin receptor antagonists, antifibrotic effect,
pulmonary vascular remodeling.
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AHHOmMauus: ucciedosanvl meopemuieckue ACneknmovl NPUMEHEeHUs. AHMASOHUCTO8 Peyenmopos
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UDC 616.12-008.331.1(616.131)

Pulmonary hypertension (PH) is a pathophysiological condition that includes a variety of
clinical conditions and complicates the course of most cardiovascular diseases and lung
pathologies. LH is defined as an increase in mean pulmonary artery pressure (mPPA)> 25 mm Hg.
at rest according to the data of catheterization of the right chambers of the heart (CPC) [1].
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In the pathogenesis of the disease, four main pathophysiological phenomena should be
distinguished:

e vasoconstriction.

o reduction of the pulmonary vascular bed.

o decreased elasticity of pulmonary vessels

o bliteration of pulmonary vessels (thrombosis in situ, proliferation) [7].

Current theories of PH pathogenesis focus on dysfunction or damage to the endothelium,
leading to an imbalance between vasoconstrictive and vasodilating agents and the development of
vasoconstriction. Endothelial cells are damaged, and unidentified chemotactic agents are released
from these cells, which cause migration of smooth muscle cells into the intima of the pulmonary
arterioles. The secretion of locally active mediators with a pronounced vasoconstrictor effect
contributes to the development of thrombosis in situ, transforming the state of the pulmonary
vascular bed from the usual anticoagulant state due to the release of prostacyclin and an inhibitor of
tissue plasminogen activator into a procoagulant state. As a result, a vicious circle is formed:
damage to the endothelium is steadily progressing and leads to remodeling of pulmonary vessels,
an increase in vascular obstruction and obliteration. In this case, pathological processes affect all
layers of the vascular wall, various types of cells - endothelial, smooth muscle, fibroblasts [8]. A
decrease in the ability of peripheral vessels to actively vasodilate positively correlates with the state
of diastolic function of the right ventricle and the tone of pulmonary vessels necessary for normal
gas exchange of lung tissue [2].

An imbalance between thrombotic, mitogenic, pro-inflammatory, vasoconstrictive factors and
reverse action mechanisms - anticoagulant, antimitogenic, vasodilating, promotes vasoconstriction
and thrombosis, proliferative and inflammatory changes in the pulmonary microvasculature [6].

Endothelin-1 (ET-1) is a peptide of endothelial origin that is characterized by potent
vasoconstrictor and mitogenic properties on smooth muscle cells. ET-1 has a pro-inflammatory
effect, activates neutrophils and mast cells, stimulates the production of cytokines, facilitating cell
migration and promoting adhesion. ET-1 induces fibroblast proliferation, chemotaxis, and
production of extracellular matrix components. In experimental studies in vitro, the mitogenic
effects of ET-1 were shown upon activation of both types of receptors; type B receptors suppress
the proliferation of SMCs in vivo [8, 9]. Endothelin type 1 binds to two types of receptors: type A
(ETA), localized on smooth muscle cells and type B (ETV), localized on endothelial and smooth
muscle cells. Activation of ETA and ETV receptors of smooth muscle cells causes vasoconstrictor
and mitogenic effects. Due to the stimulation of ETV receptors, the clearance of ET-1 in the lungs
increases, the production of nitric oxide and the release of prostacyclin increase. The question
remains whether the increased ET-1 production is a cause or a consequence of LH. Activation of
the endothelin system in patients with PH is the rationale for the use of endothelin receptor
antagonists, blocking ETA receptors or simultaneously both types of receptors - ETA and ETV. For
the treatment of PAH, two classes of ARE are used: one of them inhibits both types of ET receptors
(double antagonists) - bosentan and macitentan belong to this class; others inhibit to a greater
extent ETA receptors (selective antagonists) - these include ambrisentan [6].

Pharmacological effects of endothelin receptor antagonists. ARE, with constant use, cause
regression of hypertrophy of the vascular wall and right ventricle, reduce inflammatory reactions
and the collagen content in the lung tissue. Main effects: vasodilating and antiproliferative effects.
It has also been shown in animal models of PAH that the effects are achieved equally with selective
blockade of ETA receptors or blockade of both types of receptors. ET-1 is one of the most
powerful and long-acting endogenous vasoconstrictors, 100 times higher than the effect of
norepinephrine and 10 times the effect of angiotensin II [8].

ETA receptor blockade resulted in a 25% decrease in pulmonary vascular resistance. ETV
receptor blockade had no effect on PVR. Clinical studies have not confirmed the hypothesis that
treatment with selective AREs can be potentially more effective due to the preservation of the
vasodilating effect and the implementation of ET-1 clearance through the activation of endothelial
ETV receptors. Numerous studies show that the “selectivity phenomenon” is not characteristic of
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endothelin receptor antagonists; Macitentan, being a nonselective ARE, demonstrates high
efficiency in the treatment of patients with PAH. Bosentan is the first non-selective ARE drug to
block both types of receptors (ETA and ETV). In randomized trials in PH patients, the drug has
demonstrated the ability to improve exercise tolerance, FC, hemodynamic and echocardiographic
parameters, and to increase the time until clinical deterioration develops. Currently, the
effectiveness of bosentan is shown in patients with IPH, PAH on the background of CTD, with
Eisenmenger's syndrome in 5 randomized studies (pilot study 351, BREATHE-1, BREATHE-2,
BREATHE-5, EARLY). Despite the effectiveness of bosentan in the treatment of patients with PH,
a number of its side effects, such as changes in liver function parameters, erythema, make it
difficult to use bosentan widely.

Ambrisentan is a selective type A endothelin receptor antagonist. The drug was studied in a
pilot and two randomized trials ARIES-1 and ARIES-2. In patients with IPH, PH against the
background of CTD and HIV infection, it was shown to be effective in the form of improved
clinical symptoms, hemodynamic parameters, increased exercise tolerance, and lengthening of the
time to the development of clinical deterioration. These effects persisted for at least 1 year of
continuous therapy. Ambrisentan is recommended for the treatment of patients with PAH to
improve exercise tolerance and slow the progression of clinical symptoms. In clinical studies, the
effectiveness of the drug was established mainly in patients with IPH, inherited PAH, PAH due to
CTD with FC II-I1I [5].

During treatment with ambrisentan, the following side reactions are observed: peripheral
edema, fluid retention, headache, nausea, vomiting, diarrhea.

The efficacy analysis found that there was no significant statistically significant evidence of
differences in clinical efficacy between ambrisentan and bosentan. At the same time, the best safety
profile of the drug ambrisentan determined its advantage in terms of QALY (quality-adjusted life-
year - years of life adjusted for quality, an indicator used in health economics that reflects the
number of additional years of patient life obtained as a result of treatment, taking into account its
quality during this period) in comparison with bosentan. Consistent with the findings of Kathryn
Coyle et al. 2016, the QALY value when using the drug ambrisentan 5 mg (10 mg) and bosentan in
the treatment of PAH II-I11 FC was 4.634 and 3.180 per 1 patient over 30 years; 3.904 and 2.960
respectively [7]. Macitentan is a new non-selective ET receptor antagonist characterized by special
physicochemical properties optimized to achieve high affinity for ET receptors in a lipophilic
medium. These physicochemical properties of macitentan improve the drug's ability to penetrate
into tissues [4].

The SERAPHIN study showed that therapy with the new ARE macitentan compared with
placebo is statistically significant - 45% (at a dose of 10 mg) reduces the risk of disease progression
and mortality; reduces the risk and frequency of hospitalizations associated with PAH and reduces
the number of days spent in hospital. When using macitentan, compared with placebo, by the 6th
month, the indicators of cardiac index, right atrial pressure, avPPA, PVR and NT-proBNP
concentration significantly improved. Macitentan significantly improves clinically important
outcomes, including 6-MTX and WHO FC. Macitentan is an effective first-line therapy for
improving long-term outcomes in patients with both newly diagnosed PAH and previously
diagnosed PAH [1].

Monotherapy with ambrisentan, bosentan and macitentan for the treatment of PAH patients
with FC III and IV WHO has the highest recommendation class. Also effective is the combination
of ARE with phosphodiesterase type 5 inhibitors (IFDE-5), with epoprostenol, selexipag and
riociguat.
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Abstract: the problem of inguinal hernia is of great medical and social significance. An inguinal
hernia is a fairly common pathology, observed in 3-7% of the working-age male population. This
article presents modern data on the surgical treatment of inguinal hernias, describes the most
common methods of alloplasty, their advantages and disadvantages, presents the experience of
domestic and foreign researchers. A study of the literature has shown that further study of the
results of alloplastic methods in the long-term postoperative periods is necessary, conducting
randomized controlled trials with the aim of developing detailed indications and studying
endoprosthesis-associated complications, as well as improving techniques. In addition, it is
necessary to continue the search for new biocompatible materials for endoprosthetics.

Keywords: inguinal hernia, alloplasty, mesh endoprosthesis.
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Annomayusn: npobiema naxoeou 2pwidcu umeenm OOIbULYIO MEOUKO-COYUATbHYIO 3HAYUMOCb.
Taxosas epwioca sesiemcest 00680JbHO Yacmo ecmpedaemoll namoaozuet, Habuooaemes 'y 3 - 7%
MPYOOCHOCOOHO20 MYICCKO20 HaceNenus. B dannotl cmamve npedcmasnensvt cospementuvle Oanuvie
HO XUPYP2UHECKOMY NEeYEHUI0 NAXOBbIX 2PbliiC, ONUCAHbL HAUbOOLee PACHPOCMPAHEHHbLE MEemOObl
ANIONAACMUKY, UX OOCMOUHCMBA U HeOOCMAMKY, NpedCmagier ONnblM OMeYeCmEeHHbX U
3apybesicnvlx ucciedosamenel. Mzyuenue aumepamypovl nOKA3ani0, 4mo Heooxooumo oanvHeluiee
usyueHue pe3yibmamos aLlONIACUYecKUX Memooo8 6 OmoajieHHble nepuodbl nocie onepayu,
nposedeHe PAHOOMUSUPOBAHHBIX KOHMPOIUPYEMbIX UCCLe008AHUNL C  Yelblo  paspabomku
O0eManNbHbIX NOKA3AHULL U U3VYEHUs. IHOONPOME3-ACCOYUUPOBAHHBIX OCIOICHEHUT, A MaKdice
yayuwenust memooux. Kpome mozo, neo6xo0umo npodonsxicams nHOUCK HOBBIX OUOCOBMECTNUMBIX
MAmepuanos Ojisk IHOONPOMEIUPOBAHUSL.

Knroueswie cnosa: naxosas epuidica, anioniacmura, cemuamolii SJHOONpomes.

UDC 616.34-007.43-031:611.957

The problem of inguinal hernia is of great medical and social significance. An inguinal hernia is
a fairly common pathology, observed in 3-7% of the working-age male population. Hernia repair is
the most frequently performed elective surgery in abdominal surgery. At the same time, classical
surgical treatment is accompanied by a high percentage of relapses, long periods of temporary
disability and, in turn, significant costs [3, 10].
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Over the more than a century history of studying the issue, many different methods of surgical
treatment of inguinal hernias have been proposed, consisting in restoring the integrity of the
abdominal wall of the inguinal region, strengthening the anterior and posterior walls of the inguinal
canal by stitching local tissues. To date, the methods of strengthening the anterior wall of the
inguinal canal (methods of Girard, Martynov, Kimbarovsky) have finally been abandoned due to
their pathogenetic unreasonableness and high frequency of relapses. Methods for strengthening the
posterior wall of the inguinal canal, for example, Bassini plastic, were more acceptable in this
respect, since it was proved that it is the destruction of the posterior wall structures that is the
leading factor in the occurrence of any inguinal hernia [2, 8, 15].

Such well-known modifications of Bassini plastics, as the methods of Kukudzhanov, Shouldice,
McVay, and others, allow not only to strengthen the destroyed structures of the posterior wall of the
inguinal canal, but also to some extent restore the valve function of the structures that form the inguinal
gap. These plastics are physiological, exclude an adverse effect on the function of the male reproductive
gland. Due to this, they have been the "gold standard" for a long time, and are quite widely used to this
day, which is justified in young patients with a small height of the inguinal gap and insignificant
destruction of anatomical structures. In patients with a pronounced deficiency of local tissues, age-
related changes in them, these methods do not allow to exclude cases of relapse [9].

Dissatisfaction with the results served as a trigger for the development at the UDI pial new
approaches. And since the main reason for failures is the deficit of one's own tissues, the use of
synthetic tissue flaps (mesh endoprostheses) was proposed. The idea was put forward by Billroth,
but the search for materials with the required properties continued until the second half of the 20th
century, when polyester, polypropylene, polytetrafluoroethylene and other polymeric materials
used in modern surgery were synthesized [5, 11, 20].

Currently, a number of tension-free methods of plastic surgery of the inguinal canal using mesh
endoprostheses have been proposed, the high efficiency of which has been proven by randomized
studies. The use of mesh endoprostheses allows avoiding tissue tension, somewhat simplifying the
surgical technique, reducing intraoperative tissue trauma and, therefore, reducing the intensity of
pain in the early postoperative period, reducing the patient's stay in the hospital, as well as reducing
the number of relapses and improving the patient's quality of life.

In this regard, the methods of hernioplasty with the use of own tissues - tension methods, are
gradually being replaced by modern tension-free alloplasty methods. In this article, I would like to
dwell in more detail on the tension-free techniques most often used in a modern surgical hospital
[6, 13, 18].

All tension-free methods can be divided into several types. At the location of mesh
endoprostheses relative to the transverse fascia, anterior (Lichtenstein, Trabucco, Rutkov-Robbins
methods) and preperitoneal (TAPB, TEP, Stopp method) are distinguished, according to the
method of intervention - open and endoscopic techniques (TAPB, TEP). According to the type of
fixation of the mesh endoprosthesis, there are methods with fixation with sutures (Liechtenstein,
PHS, Rutkow-Robbins) and seamless (Trabucco).

During operations, access to the posterior wall of the inguinal canal can be carried out directly
through the inguinal canal (Lichtenstein, Trabucco, PHS methods) or from the retroperitoneal space
(endoscopic techniques, Stoppa method). The most commonly used tension-free repairs give a
recurrence rate of 0.1-0.5% in patients with primary hernias [3, 8, 14, 22].

The method was proposed I of Lichtenstein in 1989 and suggests the use of soft polypropylene
or lightweight combined mesh endoprostheses. The essence of this alloplasty is as follows: after
restoring the deep inguinal ring or suturing the defect of the transverse fascia with a continuous
suture (with a straight inguinal hernia), a 6 x 12 cm flap is cut out of the polypropylene mesh, the
upper medial angle of which is rounded in the shape of the inguinal gap. Then the flap is placed
under the spermatic cord, and the medial angle is fixed to the sheath of the rectus abdominis
muscle, pubic tubercle, Cooper's ligament, then the lower edge of the prosthesis with a continuous
twisted suture (for example, Prolene 3-0) connects to the inguinal ligament. The lateral edge of the
prosthesis is cut in the longitudinal direction in order to form a hole for the spermatic cord, after
passing the cord, the flaps are fixed to each other behind it with an interrupted suture. The upper
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edge of the prosthesis is placed over the combined aponeurosis of the internal oblique and
transverse muscles and is fixed to the external oblique muscle with separate interrupted sutures.
The aponeurosis of the external oblique muscle is sutured over the prosthesis and the spermatic
cord with separate interrupted sutures without creating duplication. Some authors propose to fix the
endoprosthesis with titanium clips, or to glue it to the tissues with glue (butyl-2-cyanoacrylate),
while, according to the studies, there is a simplification and shortening of surgery, a decrease in
pain in the early postoperative period. It is important that the authors do not note a decrease in the
reliability of the method (an increase in the frequency of relapses, as a result of displacement of
endoprostheses) [16, 23].

The Liechtenstein Method is relatively simple and can be performed by novice surgeons in general
surgery departments. In most cases, the operation is performed under local anesthesia, does not require
such a thorough preparation of tissues as tension techniques (for example, Shouldice plastic), takes less
time. As a result, the trauma of plastics decreases, which, together with the absence of tissue tension,
leads to a decrease in the severity of pain in the early postoperative period, the need for anesthesia, and a
decrease in hospitalization time. All this allows one day to be treated in hospitals. The period of
rehabilitation is also reduced, patients quickly return to their lifestyle, begin their work faster, which
undoubtedly gives a positive economic effect [19]. Less invasiveness of plastics makes it possible to
perform simultaneous operations for bilateral inguinal hernias.

Liechtenstein alloplasty can also be used for strangulated hernias, despite the high probability of
infection. This is confirmed by independent operation in which there is a low frequency infe CRC
onyx complications from the surgical wound with adequate antibiotic therapy, the possibility of
knocking over the past without removing the implant and no recurrence unlike stretch techniques in
terms of monitoring up to 20 months. and more [5, 10].

However, in addition to advantages, the use of a polymer endoprosthesis also has
disadvantages. In connection with such a phenomenon as a chronic immune reaction to foreign
material of the endoprosthesis, some difficulties arise, for example, relapses resulting from
shrinkage of the mesh endoprosthesis [9]. The surgeon exploring the polypropylene mesh should
take this into account and, following the technique, overlap the recurrence zones by 1.5-2 cm
(pubic tubercle, lateral edge of the inner inguinal ring, as well as the lower edge of the internal
oblique and transverse muscles) [15, 21]. Also, cases of fistula formation are described in the
literature, seromas, hematomas occur quite often, infectious complications from the wound,
infiltrates, and suppuration are observed. Due to the close contact of the endoprosthesis with the
spermatic cord, possible fibrotic changes in the latter with the development of various
complications up to testicular atrophy and infertility. It also causes difficulties in the isolation of
the spermatic cord during surgery for recurrence, which is often accompanied by the castration of
the patient. Cases of chronic pain and foreign body sensation in the groin area are not uncommon.

To avoid chronic pain in the groin area after hernia repair, the ilio-inguinal, ilio-
hypogastric, and femoral-genital nerves should be identified during the operation and should
not be damaged [6].

In general, Liechtenstein hernioplasty is an anatomically and pathogenetically justified
operation that provides a low recurrence rate, which is confirmed by the results of numerous
studies in the literature [13].

Later, Liechtenstein proposed a second method, which consists in introducing a special
obturator into the hernial orifice ("plug" - a plug from a mesh prosthesis rolled into a roll). The
obturator is fixed to the surrounding tissues with separate interrupted sutures and prevents the
hernia from emerging. The recurrence rate after this operation, according to different researchers,
varies from 0 to 1.4% [12, 19].

Similar methods were proposed by other authors, their essence also lies in the introduction and
fixation of a mesh obturator in the hernial orifice, these methods differ only in the design features
of the obturator and access to the hernial orifice. The literature provides both evidence of good
results of techniques using "plug", and describes the cases of relapses and dangerous complications
associated with the migration of the obturator, for example, perforation of the small intestine, large
intestine, bladder prosthesis [5, 16] .
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Therefore, it seems safer and more reliable to apply this approach within the framework of the
"plug & patch" concept, that is, the combined use of a conventional mesh prosthesis and an
obturator, with the latter being fixed to the mesh (variants of the Rutkov-Robbins, Trabucco
methods, or the use of the PHS system. This plastic, proposed by E. Trabbuko, is seamless and is
performed using special rigid or semi-rigid mesh prostheses. The meshes are made of
polypropylene according to a certain technology, have a shape memory, quickly germinate with
tissues, do not wrinkle or twist, give less shrinkage, have the necessary anatomical shape and a hole
for the spermatic cord.

According to this technique, the hernial sacs of small oblique and straight inguinal hernias are
isolated and immersed in the abdominal cavity without ligation and cutting off, defects in the
transverse fascia are sutured with a continuous suture, with oblique hernias, the inner inguinal ring
is similarly narrowed. M. cremaster stands out and overlaps. Further, a pocket is formed in a blunt
way under the aponeurosis of the external oblique muscle according to the size of the
endoprosthesis for its subsequent placement. A spermatic cord is inserted into the hole in the
prosthesis, the prosthesis is placed in the formed bed so that the medial end extends 1.5-2 cm
beyond the pubic tubercle, the prosthesis flaps are fixed to each other behind the spermatic cord
with an interrupted sutureohm. The aponeurosis of the external oblique muscle is sutured with
separate interrupted sutures above the prosthesis and under the spermatic cord in such a way that
the latter is in the subcutaneous tissue.

With large oblique and direct hernias Trabucco been suggested that an additional prosthesis pre-
peritoneal space, also without fixing the latter to the surrounding tissues. Additional strengthening
of the posterior wall of the inguinal canal by the preperitoneal method significantly increases the
reliability of the plasty [10, 18].

The advantage of the Trabucco technique lies in the absence of the need to fix the endoprosthesis
and, accordingly, to tension the tissues, which, along with preserving the hernial sac, further reduces the
trauma and operation time, as well as the severity of pain in the postoperative period. Patients require
fewer analgesics. Due to the low trauma and properties of the rigid endoprosthesis (it does not wrinkle, it
adheres tightly to the tissues), the number of complications from the wound (seroma, hematoma)
decreases, the prosthesis grows with connective tissue more quickly, and the terms of hospitalization and
rehabilitation of patients decrease accordingly. The operation can be performed on an outpatient basis, in
one-day hospitals [16].

As a result of stitching the edges of the aponeurosis of the external oblique muscle under the
spermatic cord, a more reliable fixation of the endoprosthesis and strengthening of the medial part
of the posterior wall of the inguinal canal is achieved, but this is also a disadvantage of the
operation since the placement of the spermatic cord in the subcutaneous tissue is not physiological
and contributes to the trauma of the latter.

A.A. Chistyakov et al. In the period 2005-2008. Hernioplasty according to Trabucco was
performed in 245 patients with inguinal hernias. In 23 patients

- for bilateral inguinal hernias. There were no cases of suppuration requiring removal of the
endoprosthesis. There were no relapses with follow-up periods up to 3 years from the moment of
surgery [6].

M. Cucci et al from 1994 to 2001 performed 948 Trabucco hernioplasty. In this small
complications (hematoma, seroma, pain in the groin area) were observed in 42 (5.1%) cases, infe
CRC onnyh complications from the surgical wound was not. During the observation period, the
authors revealed 3 relapses (0.36%), which is a relatively acceptable indicator [15]. According to
various studies, the recurrence rate after Trabucco plastic surgery ranges from 0 to 1.8%.

When using Trabucco plastics, many authors note a reduction in the time of surgery, the length of
hospital stay, rehabilitation, and a decrease in pain syndrome in comparison with the Lichtenstein plasty
method []. Cases of patients returning to work on the 2nd day after surgery are described.

Plastic surgery using the PHS- system is tension-free and is performed using the "Prolene Hernia
System" - a mesh endoprosthesis having a three-dimensional configuration and consisting of three
components: the outer and inner mesh parts and the central cylindrical part connecting them.
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The technique of the operation is as follows: after processing the hernial sac, a bed is formed in
the preperitoneal space, where the inner mesh of the prosthesis is folded through the inner inguinal
ring (or the hernial ring with a direct inguinal hernia) in a folded form, then it is straightened and
left without fixation with sutures. Further, the external mesh of the prosthesis is laid over the
transverse fascia and the internal oblique and transverse muscles, so that the medial part goes
beyond the pubic tubercle by 1.5-2 c¢m, and is fixed with separate interrupted sutures. The holes for
the spermatic cord in the mesh of the prosthesis are formed similarly to the Lichtenstein technique,
the resulting flaps are sutured with an overlap. Further, the edges of the aponeurosis of the external
oblique muscle are sutured over the outer part of the prosthesis and the spermatic cord with
separate interrupted sutures without creating duplication.

The central part of the prosthesis, while in the hernial ring, performs the role of obturator and
fixes the inner foil to the outside, not letting her move in pre-peritoneal constant tissue.

The internal flap is located in the preperitoneal space and is additionally fixed by intra-
abdominal pressure to the transverse fascia, which results in a two-layer restoration of the posterior
wall of the inguinal canal and closure of the risk zones of recurrent herniation from the abdominal
cavity [11].

The literature describes cases adhesive intestinal obstruction and bowel perforation as a result
of careless installation in the inner grid endoprosthesis pre-peritoneal space with damage Bru
integrity shi us and migration of the prosthesis inside the abdominal cavity [13].

This alloplasty, if performed correctly, prevents the development of relapses in the femoral and
inguinal (overlaps the muscle-scallop opening) areas, specific complications in the early and late
period, is more reliable. This is confirmed by the results of randomized controlled trials conducted
in recent years. The authors of many works note a lower, in comparison with the Liechtenstein
method, the frequency of relapses, "tending" to 0 in the treatment of primary inguinal hernias, as
well as a lower frequency of early (seromas, hematomas, infectious complications from the wound)
and late complications, for example, after PHS explanation, there are significantly fewer cases of
chronic groin pain, etc. [17, 24].

CS Huang et al. the effectiveness of this technique is shown on the example of 234 hernia repairs in
218 patients, with follow-up periods from 5 to 41 months, not a single relapse was detected, such a
complication as chronic groin pain was observed in 2.8% of cases [4, 8]. At the same time, S. Hasegawa
et al. with long-term follow-up (up to 55 months, on average 20 months), after 395 hernia repairs, 367
patients had 7 relapses (1.8%), early complications were found in 20 cases (5.1%), including 1 case of
suppuration postoperative wound. In a more distant follow-up period, such complications as chronic
groin pain and moderate discomfort were identified in 1.9% and 0.8% of cases, respectively [19].

Some researchers note a statistically significant reduction in the time of surgery and the time it
takes for patients to return to their normal lifestyle in comparison with the Lichtenstein technique
[22]. Surgical intervention can be performed under local anesthesia, in a one-day hospital setting,
according to studies by M. Farrakhan et al. conversion to general anesthesia is required in only 3%
of cases [10], which is definitely an advantage of this method.

In view of its high reliability, this method is indicated for the treatment of not only large
primary, but also multiple recurrent inguinal hernias [4].

Thus, today in the arsenal of a surgeon dealing with the treatment of inguinal hernias, there are
many reliable methods of hernioplasty that give good results in various types of hernias.

The Liechtenstein alloplasty method can be used both for primary and for recurrent and
restrained inguinal hernias, is relatively simple, can be performed under local anesthesia, by
specialists in general surgical departments and on an outpatient basis, in particular in one-day
hospitals, due to which it is deservedly considered "gold standard” of modern herniology.

However, a number of problems remain unresolved. For example, there are still no clear
indications for the use of one method or another. The problem of complications associated with a
chronic immune response to foreign material of the endoprosthesis has not been resolved. In some
clinics, surgeons, in view of conservatism, fear of specific complications of alloplasty, continue to
use "usual" tension techniques, even in cases of complete destruction of the structures of the
posterior wall of the inguinal canal.
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In this regard, it is necessary to further study the results of alloplastic methods in the long-term
periods after surgery, conduct randomized controlled trials in order to develop detailed indications
and study endoprosthesis-associated complications, as well as improve methods. In addition, it is
necessary to continue the search for new biocompatible materials for endoprosthesis.

References / Cnucox numepamypul

1. Abdugodirovich E.A., Nasridinovich U.S., Sirliboevna S.Z. Hernioabdominoplastics of
postoperative ventral hernia in patients with obesity of III-IV degree // International scientific
review, 2017. Ne 6 (37).

2. Davlatov S.S., Yunusov O.T., Suyarova Z.S., Azzamov J.A. Non-tension hernia plastic with
inguinal hernia. // Problems of modern science and education, 2017. 24 (106). S. 58-62.

3. Davlatov S.S., Rakhmanov K.E. Optimizatsiya gernioalloplastiki pakhovykh gryzh. Sbornik
tezisov dokladov Respublikanskoy nauchno-prakticheskoy konferentsii molodykh uchenykh,
2015. Tashkent, 22 dekabrya 2015. S. 257-259.

4. Daviatov S.S., Rakhmanov K.E. Optimizatsiya gernioalloplastiki pakhovykh gryzh XI
Mezhdunarodnaya Pirogovskaya nauchnaya konferentsiya, Moskva, 2016. S. 389.

5. Egamberdiyev A.A., Rakhmanov K.E., Davlatov S.S. Nenatyazhnaya gernioalloplastika u
bol'nykh s pakhovoy gryzhey // IIl Mezhdunarodnyy mediko-farmatsevticheskiy kongress.
Chernivtsi, 2016, S. 631.

6. Egamberdiyev A.A., Khuzhamov O.B., Kan S.A., Rakhmanov K.E., Davlatov S.S. Optimizatsiya
nenatyazhnoy gernioplastiki u bol'nykh pakhovoy gryzhey // «KHYST» Vseukrainskiy zhurnal
studentov i molodykh uchenykh, 2014. Vypusk 16.

7. Egamberdiyev A.A., Daviatov S.S., Suyarova Z.S., Yakubova L.I. Kombinirovannaya
atenzionnaya gernioplastika pri naruzhnykh pakhovykh gryzhakh // Meditsinskiy vestnik yuga
Rossii, 2017. Ne 2. S. 129-130.

8. Egamberdiyev A.A., Davlatov S.S., Rakhmanov K.E., Abduraimov Z.A., Usarov Sh.N.
Usovershenstvovannyy metod nenatyazhnoy gernioalloplastiki pri pakhovykh gryzhakh //
Materialy XX Yubileynoy Vserossiyskoy nauchno-prakticheskoy konferentsii g. Leninsk-
Kuznetskiy, 19 maya 2017. S. 213-214.

9. Kurbaniyazov Z.B., Davilatov S.S., Rakhmanov K.E., Egamberdiev A.A., Amonov M.M. Pull
hernioplastics in patients with inguinal hernia // Materials of a scientific-practical conference
with international participation. Problems of biology and medicine, 2016. Ne 4, 1 (92). P. 131-
142.

10. Kurbaniyazov Z., Rakhmonov K.E., Davlatov S.S., Saidmurodov K.B., Daminov F.A. Sposob
nenatyazhnoy gernioalloplastiki u bol'nykh pakhovoy gryzhey // Ofitsial'nyy byulleten', 2014. 6
(158). S. 7-8.

11. Kurbaniyazov Z., Rakhmonov K.E., Davlatov S.S., Saidmurodov K.B., Daminov F.A. Sposob
nenatyazhnoy gernioalloplastiki u bol'nykh pakhovoy gryzhey // Ofitsial'nyy byulleten', 2014. 6
(158). S. 7-8.

12. Kurbaniyazov Z.B., Davlatov S.S., Rakhmanov K.E., Egamberdiyev A.A. Usovershenstvovannyy
metod nenatyazhnoy gernioalloplastiki pri pakhovykh gryzhakh // Shpital'na khirurgiya.
Zhurnal imeni L.YA. Koval'chuka, 2017. Ne 1. S. 71-74.

13. Mardonov B.A., Sherbekov U.A., Vokhidov Zh.Zh. Sovremennyye podkhody k lecheniyu
patsiyentov s ventralnymi gryzhami simul'tannymi patologiyami // Klinichna ta
yeksperimental'na patologiya, 2018. Ne 17, Ne 3. S. 118-125.

14. Makhmudova S.E., Agababyan L.R. The rehabilitation of patients, suffering vulvovaginal
candidiasis (vvk), taking combined oral contraceptives (COCS) // Natsional'naya Assotsiatsiya
Uchenykh, 2016. Ne 5. S. 32-32.

15. Nazyrov F.G. et al. Age-related structural changes in aponeuroses of the rectus abdominal
muscles in patients with postoperative ventral hernias // Kiiniuna Ta excnepuMeHTaIbHA
natoJjioris, 2018. Ne 17, Ne 3. S. 74-79.

57



16. Nasirova Z.A., Agababyan L.R. Sovremennyye vzglyady na effektivnost' i priyemlemost'
razlichnykh metodov kontratseptsii posle kesareva secheniya // Vestnik nauki i obrazovaniya,
2020. Ne 12-3 (90).

17. Rakhmanov K.E., Davlatov S.S. Novyy sposob gernioplastiki pakhovykh gryzh // Sbornik
trudov XV-oy nauchno-prakticheskoy konferentsii studentov i molodykh uchenykh s
mezhdunarodnym uchastiyem «Molodezh' i meditsinskaya nauka v XXI veke». Kirov, 16-18
aprelya, 2018. S. 587-589.

18. Rakhmanov K.E., Kurbaniyazov Z.B., Davlatov S.S., Egamberdiyev A.A. Usovershenstvovannyy
metod nenatyazhnoy gernioalloplastiki pri pakhovykh gryzhakh // Vestnik Tashkentskoy
meditsinskoy akademii. Ne 1, 2015. S. 68-70.

19. Rakhmanov K.E., Davlatov S.S., Daminov F.A., Kan S.4A. Optimizatsiya gernioalloplastiki
pakhovykh gryzh // Materialy 78-y itogovoy studencheskoy nauchno-prakticheskoy konferentsii
s mezhdunarodnym uchastiyem. Krasnoyarsk. 22-25 aprelya, 2014.

20. Rakhmanov K.E., Kurbaniyazov Z.B., Davlatov S.S. Optimizatsiya nenatyazhnoy
gernioalloplastiki pri pakhovykh gryzhakh // Problemy biologii i meditsiny, 2014. Ne 2. (78).
S. 38-41.

21. Rakhmanov K.E., Kurbaniyazov Z.B., Davlatov S.S., Egamberdiyev A.A. Novyy sposob
nenatyazhnoy gernioalloplastiki pri pakhovykh gryzhakh // Meditsinskiy zhurnal Uzbekistana.
Ne 1, 2015. S. 41-43.

22. Shamsiyev A.M. i dr. Taktika khirurgicheskogo lecheniya ushchemlennykh gryzh u detey //
BBK 57.3 ya431 166, 2016. S. 115.

23.Shamsiev A.M., Davlatov S.S., Saydullaev Z.Y. Optimization of treatment of patients with
postoperative ventral hernia // Nauka, tekhnika i obrazovaniye, 2017. Ne 10. S. 94-99.

24. Shamsiyev A.M., Aliyev B. Sovershenstvovaniye diagnostiki i lecheniya spinnomozgovykh
gryzh u novorozhdennykh // Uchenyye zapiski Orlovskogo gosudarstvennogo universiteta.
Seriya: Yestestvennyye, tekhnicheskiye i meditsinskiye nauki, 2014. T. 2. Ne 7. S. 108-109.

58



YCOBEPHIEHCTBOBAHHBIA METO/l HEHATSIXKHOM
I'EPHUOAJUVIOIIVIACTUKHU ITPU ITAXOBBIX I'PBIZKAX
Ycapos IIL.H., Jrambepauen AA2 Hoparumos m.y.?
Email: Usarovl171@scientifictext.ru

'Yeapos Hlepanu Hacpumounosuy — accucmenm;
2eambepoues AGoykaxxop AGOYKoOUposuY — accucmenm,
3Hbpazumos Llep300 Ymudosuu — cmydenm,
Kageopa xupypeuveckux donesmneti Ne 1,
Camapkranockuii 20cy0apcmeenHblil MeOUYUHCKUL UHCIUMYm,
2. Camaprano, Pecnyonuxa Y36exucman

Annomayus: 8 O0CHO8Y UCCIEO068AMUSL BKIIOYEHbl PE3VIbMAamvl Xupypeuueckoeo jederus 47
nayuenmos. bonvuvie 6vinu pazdenenvl Ha 06e epynnbl: K Nepeoll epynne KOHMpOIbHO20 CPAGHEHUs
omuecnu 33 (70,2%) eepruoannoniacmux, npouzso0uUMsix 00bluHbIM cnocobom Jluxmenwmetina. B
14 (29,8%) mabarodenusx mvl npuMeHuIy papabomanHulil HaAMU npuem auiloniacmuKy naxoewvix
2pbldic U 00beOUHUIU HMU HAOTIOOEHUST 60 6MOPYIO OCHOGHYIO 2pynny. B cpoxu om 12 mecayes 0o 3
Jlem npOCIedcenbl pe3yibmamsl ONepamueHo20 ieyenus y 25 O0NbHbIX KOHMPOLbHOU PYNnbl U Yy
6cex OONBHBIX OCHOGHOU 2pynnbl. B ocnoenoil epynne 6 omoanenHom nepuode peyuousa
3abonesanusi He Habmooanu. B epynne xommponvno2o cpaenenusi y 1 nayuenma ¢
00bpoKauecmgeH ol eunepniasueli npeoCmamenbHol Jceie3vl HAbaO0anu peyuous 3a001e6aHuUs.
Ilpedcmaenennas mexHuxka peKOHCMPYKYUU NAX0B020 KAHALA, HANPAGIEHHAS. HA CHUJICEHUE
MPABMAMUYHOCIU U YMEHbUIEHUE BPEeMEHU GMEeWAamenbCemed, Modcen Ovlmb UCHONb306AHA 8
WUPOKOTL NPAKMUKe.

Kniouegvie cnosa: naxosas epuioica, 2epHuoaiionIACmuKd.
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Abstract: the study includes the results of surgical treatment of 47 patients. Patients were
divided into two groups: the first group of control comparisons carried 33 (70.2%)
hernioalloplasty produced in the usual way of Liechtenstein. In 14 (29.8%) cases, we have
applied our method developed alloplasty inguinal hernias and combined these observations
into the second main group. In the period from 12 months to 3 years traced the results of
surgical treatment in 25 patients in the control group and in all patients of the main group. In
the main group in the long term recurrence of the disease was observed. In comparison, the
control group, 1 patient with benign prostatic hyperplasia observed relapse. The presented
technique of reconstruction of the inguinal canal, aimed at reducing trauma and reducing
intervention time, can be used in wide practice.

Keywords: inguinal hernia, hernioalloplasty.

VIK: 616.89-02.34-007.43-031:611.957

AKTYaJIbHOCTb. AKTyalbHOW TPOOJIEMON COBPEMEHHOW TEePHUOJIOTHU SIBIISIETCS BHIOOD
croco0a IUJIACTUKH, KOTOpas CHU3UT MPOLCHT OCIOXHECHUH B OJIMKAWIIeM W OTAAJICHHOM
[IOCJICOTIEPALIUOHHOM MEPUOJIAX.
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AyTOIIacTHKa NaxoBBIX I'PBIX COIIPOBOXKIAETCS BEICOKOI YacTOTON peluauBOB 3a00IeBaHus 8
- 10% [2, 4, 8, 13, 16]. IlostoMmy B mocieaHee BpeMs JOMMHUPYIOIIUM MPUHLUIOM
XUPYPrU4ecKoro JIEUEHUS TIPbDK B HACTOAIIEE BpeMsl SBISIETCS BBHINOJHEHHE IUIACTUKU C
UCTIONB30BaHUEM COBPEMEHHBIX CHHTETHYECKUX MarepuanoB. IIpoTe3upoBaHue maxoBoro kaHaia
HE TOJBKO 3HAYMUTEJIBHO CHMIXKAET BEPOSTHOCTh PA3BUTHUS PELUAMBA TPBLDKM - IO JaHHBIM
mrepatypsl 10 0 — 2%, HO 1 I03BOJISIET OOJPHOMY BEPHYTHCS K aKTHBHOM JKU3HH, HE OTPaHUINBAs
¢u3mgeckux Harpy3ok [3, 5, 9, 12, 17].

W3BecTHBI COTHM pa3NMYHBIX CIOCOOOB XUPYPTHUECKOTO JICUCHHS IIaXOBBIX TIPBIK.
ITpumeHsieMble CETONHA COBPEMEHHBIE METOJBI HE HATSHKHOW T'€PHUOIUIACTUKH OTIHYAIOTCS IPYT
OT Apyra TEXHUKOW BOCCTAHOBJICHUS NaxOBOro KaHaja. HekoTopele BUABI oniepanuii UMEIOT CBOEH
LETbI0 MEXaHUIECKOE YKPENJIECHHE MaxOBOI0 KaHajia, IPYyrHe — BOCCTAHOBICHHE €ro (pyHKIHH.
OpHako H3-32 CBOGW MPOCTOTHI M HAJEKHOCTH HAMOOJBLIEH MOMYyJISIPHOCTBIO Y XHPYProB
nosie3yercsi crmocod [.L. Lichtenstein, KOTOpBIi OTHOCHTCS K TpyNIle HEHATSHKHBIX,
HE’HJ0CKONMUYeCKuX miacTuk [1, 6, 7, 10].

Meroauka JluxTeHmTeiiHa SBISETCS B HACTOsILIEe BpeMs, BEPOSTHO, OJHUM M3 Haubolee
pacIpocTpaHeHHBIX CIIOCOOOB MIACTUKY MTaXOBOT'0 KaHaJa.

OnmHaKko 3TOT M3BECTHBI CHOCOO MMEET psJ CBOUX HENOCTaTKOB, KOTOPBIE CHIDKAIOT €ro
s dexkTuBHOCTS. HexenarenpHOI KOMIpeccHu IOABEPraeTcss CEMEHHOW KaHATHK, YTO MOJKET
NIPUBECTH K HapYIICHUIO KPOBOCHAOXKEHUS, OTEKY sIMUKa. B psje ciydyaeB y MalyueHTOB 1axoBas
CBSI3Ka, KOTOpasl SIBISETCS HIDKHUM KpaeM aroHEeBpO3a HApyKHOM KOCOW MBINIIbI, HEe obmamaer
JIOCTATOYHOW TPOYHOCTHIO M HAJEKHOCTh IUIACTUKH CHHXKAETCSI C PHUCKOM BO3HHKHOBEHHS
peunausa. [locne repanomuacTuky no JInXTeHIITEHY penuauBbl HanOOJIEe YacTO BOSHUKAIOT B
MeIUAIbHOM YTIIy MaxoBOTO MpoMexyTka [4, 15, 18]. DTo cooTBETCTBYET MPOEKIMKH HAPY>KHOTO
MaXOBOTO KOJIbLIA M TPEOYET JOMOIHUTENEHOTO YKPEIUICHHS 3TOW 30HBI.

Jlis ycTpaHeHUs BBIIEyKa3aHHBIX HEJOCTATKOB MBI IpeAaraeM HOBBIN METOA PEKOHCTPYKIIHH
MIaXOBOT0 KaHaJIa MPH JHOBIX MO CTEIIEHH CI0KHOCTU MaXOBBIX TPBIK.

Heas uccnaenopanus. ONTUMU3AIM HEHATSHKHON TePHUOIUIACTHUKU TIPH MaXOBBIX T'PBDKaX
ITyTeM BHEJPEHHS] HOBOT'O CII0CO0a aJTOMIACTHKH.

Marepuanbl U MeTOAbI Mccled0BaHMs. B OoCHOBY HccienoBaHMSI BKIIIOUEHBI PE3YIIbTaThI
XUPYPrU4ecKoro jedeHus 47 TMalueHTOB, KOTOPHIM ObUIAa BBINOJHEHA T'€PHHOAUIOIIIACTHKA II0
[IOBOJly MAaXOBOHM I'pbDKU B XupypruueckoMm otaeneHun knuHukn CamI'MU B nepuon ¢ 2014 mo
2019 roxsr. dnst m3ydeHus 3((GEKTHBHOCTH INpeIaraéMoro HaMH IpHeMa TepHHOAJUIOIIIACTHKA
MIAXOBBIX TPBDK MBI CPAaBHWJIM pPE3yJbTaThl JiedeHuss B obeux rpymmax. K mepBoil rpymme
koHTposbHOro cpaBHeHuss (I'KC) ornecom 33 (70,2%) repHHOAUIOIIIACTHK, IPOM3BOANMBIX
00bryHBIM  crocobom  JluxrtenmteiiHa. B 14 (29,8%) HaOmromeHMSX MBI IIPUMEHWIH
pa3paboTaHHBIN HaMU IPUEM AJUIOIUIACTHKH MaXOBBIX I'PHDK M OOBEAWHWIM 3TH HaOJIIOJCHUS BO
BTOpYI0 OCHOBHYyIO rpymmy (OI'). B obeux rpymmax 6onpHbIX mpeobmaganu myxuuasl (I'KC —
94,6%, OI' — 91,2%) crapme marunecsta et (I'KC — 76,7%, OI' — 80,4%). B 1 TtaGnuue
MIPUBEJICHa XapaKTEePUCTHKA IALMEHTOB B 3aBHCHMOCTH OT THIA TPBDK MO Kiaccupukamun L.M.
Nyhus (1993 r.). Kocble TpbIkH, UMEIONINE PACIIMPEHHOE CMEIIEHHOEe BHYTPEHHEE MaxoBOe
KOJIBIIO Oe3 BEBIISIYMBAHKS 3aqHel cTeHkH maxooro kawana (II tum), otmewanu y 4 (7,02%)
6ombbIX B ['KC. Ilpsimbie rpepku (IITA Tum) BeisiBieHsl y 5 (8,8%) GonmbHbIX. Kockle Tpebku
OOJIBIIMM PACIIMPEHHBIM BHYTpPEHHHMM mnaxoBbM KoibuoM (IIIB tum) HaOmomamm y 25 (43,8%)
6ombHbIX. B 13 (22,8%) cnydaeB BbLABICHBI penuanBHBIE naxoBble rpeiku (IVA Tun — npsmsle,
IVB Tum - kocere) [1].
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Tabruya 1. Pacnpedenenue nayuenmos no muny epuioc

I'pynnsi I'pynna
aBHEHUS KOHTPOJILHOI0 OcHoBHas rpynna Bcero
CpaBHEHUs
KoJu-Bo % Koa-Bo % Koa-Bo %
Tun rppiku
11 4 12,1 - 4 7,02
1IA 3 9,1 2 14,3 5 8,8
111B 18 54,5 7 50 25 43,8
IVA - - 1 7,1 1 1,7
IVB 8 24,2 4 28,6 12 21,05
Bcero 33 14 47

PesyabTarsel ucciaenoBanus. 13 47 npousBeneHHbIX TrepHHoamnomnactuk B 14 (29,8%)
HabmoxeHusx (OI') npuMeHWIH MOAM(UIIUPOBAHHBIA HAaMH CIIOCO0 TEPHHOAIUIOIIACTHKH
MIAXOBBIX TPBDK. Y 3THX OONBHBIX MOCJIE OOBIYHOTO pa3pe3a KOXKH pacceKallk alloHEBPO3 HAPYKHOU
KOCOM MBI JKUBOTA. BBICOKO BBIIEJSUIM M yNAISIM TPHDKEBON MEIIOK. 3aTeM CIIE0BAIH
BBIJICJICHNIO CEMEHHOT'O KaHATHKA Ha BCEM €T0 NMPOTSDKEHUH. Y BHYTPEHHErO OTBEPCTHS aXOBOTO
KaHalla OrojsuIM mnomepeuHyio ¢acuuro. [lon ceMEeHHOW KaHAaTHK IOJBOJAWIM TPAHCILIAHTAT
(TToNMIIPOTIMIIEHOBAsT CETKa, MpoTe3) pasMepoM mpuMmepHo 8x12 cm. CheayromuMm >3TarnoM
orepalyu SBISUIOCh (HOPMHPOBaHHWE BHYTPEHHEro OTBEPCTHs IaxoBOro kaHana. [lomepednyro
¢dacuyro 31ech NOALIMBAIM K JIaTepajbHOMY Kpalo TpaHCIUIAHTAaTa MO BCEW OKPYKHOCTH.
BHyTpeHHee KOJIBII0O BHOBB CO3JAaHHOIO NAXOBOrO KaHaja JOJDKHO uMeTh nuametrp 0,8 - 1,0 cm.
MenuanbHblii Kpall TpaHCIUIAaHTATa MOJIIMBAIMA K HAJKOCTHHIIC CUM(H3a U JOHHOIO Oyropka.
3arem HaknaabpiBaigu [1-00pa3Hbie BBl Ha BEPXHUIT JIOCKYT allOHEBPO3a HAPY)KHON KOCOM MBIIILIBI
KHMBOTA, KOTOpasi OKYTHIBACT Kpas BHYTPCHHEH KOCOH M momepeyHoi MbImisl. [lepBoe BBeneHMe
UTJIBI IPOBOJMIIM Ha 1 CM OT Kpasi allOHEeBPO3a, 3aTeM ITPOBOAS ULy Yepe3 Kpasi MBIIII] C BEIKOJIOM
y caMoro Kpas alloHeBpO3a, 3aXBaTHB 33/IHIOI0 YacTh IOJHUIIPOIMICHOBOW CETKH. DTOH K€ WIJIoi
OIISATH BBHINMOJHSUIM BKOJI y C€amMoOro Kpas aloHEeBpO3a, IPOBOJS MILy depe3 Kpas MBIIIII,
OCYIIECTBIUIM BBIKOJ HAa 1CM OT Kpas M 3aBA3bIBAIM y3es. Takux IIBOB HAKJIaJIbIBAIOT B
konmmuectBe 4 - 5. HatsiruBast TpaHCIIaHTaT, CPEHIOI YacTh (PUKCHUPYIOT K IMAaxXOBOW CBS3KE M
HIDKHEMY JIOCKYTY allOHeBpO3a HAPYKHOH KOCOI MBIIIIEI )KUBOTA OOBIYHBIMH Y3JIOBBIMHU IIIBAMH B
konnuecTBe 4 - 5. CeMeHHOH KaHATUK YKJIaJAbIBAIM Ha 00pa30BaHHBIN jken000K. Jlanee nepeaHion
YacTh IOJIUIIPOIMIICHOBOH CETKH (HMKCUPOBAJIM K BEPXHEMY JIOCKYTY allOHEeBpo3a HapyKHOU
KOCOH MBIIIIBI KHBOTA, KOTOpas oOpa3oBaja MNEpPEAHIOI CTEHKY HCKYyCCTBEHHOTO ITaXOBOTO
kaHana. HakmaaeiBany mBbel Ha KOXKY (puc. 1.).

ITpu BeImomHEeHMH repHUoILTacTUKU Mo Jluxtenmreitny (I'KC) cpemHsst mpomoKUTEIbHOCTD
omepanuu cocraBmwia 56,5+12.4 wmun. [Ipm ucmoms3oBaHHK pa3padOTAaHHOTO HAMH CIIOCO0a
onepanmu (OI') TPOJOMKUTENFHOCTh ONEpalMi OKaszanach paBHOM 39,7+13,6 mun. Takum
o0pazoM, B OI' mpogoImKUTENBHOCTE Onepanuy Obla MeHbIne, yem B ['KC.
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Puc. 1. Cxema onepayuu. 1 — 8HympenHaa Kocas u nonepeyHas mvluya, 2 — nonepeyHas acyus,
3 — cemenHou KaHamux, 4 — HUICHULL TOCKYM ANOHEBPO3A HAPYICHOU KOCOU MbIULYbL HCUBOMA,
5 — annompancnaianmam (n08ePXHOCMHAS U 2YOOKAs Yacmy), 6 — 8epXHULL IOCKYM ANOHEeBPO3A HAPYHCHOU
KOCOU MbIUIYbI HCUBOMA

BorneBoii cunnpom nocie onepanun ObUT c1abo WIIM YMEPEHHO BBIPa)XKEH Y BceX ManueHTos. Hu
B OJIHOM CiTydae HE MOTPeOOBaIOCh BBEICHNS HAPKOTHYECKUX aHAIreTHKOB. IIpu mmobom criocobe
ATTOTUIACTHKH, HECMOTPSA Ha MHEPTHOCTh CHHTETHYECKOTO MaTepualia, BOKPYT HETO Pa3BHBACTCS
TKaHEBas PEaKLUsl, CONPOBOXIAIOMASCS BbIICICHHEM OOJBIIOrO KOJMYECTBA CEPO3HOTO
9KccynaTa, ¥ GOPMHUPYIOTCS IIUTEIbHbIEC IEPCHCTHpYIomKe cepoMsl [4, 6]. ¥V 8 (24,2%) OonbHBIX
I'KC B panHeM mocieonepaioHHOM MepHoie HaOMIOaIN JUIUTENBHO MEPCUCTUPYIOIIYIO CEpOMY
¢ Marlepanueii Koku BOKpyr panel. B OI' momoOHBIX OClOoXHEHHI He Habmromanu. HarHoenue
pans! He otmeyanu HE B O, Hu B I'KC.

B cpoxu ot 12 mecaieB 10 3 JeT MPOCIEXKEHbI Pe3yIbTaThl ONEPATHBHOTO JIEYEHHA Yy 25
OOJIbHBIX KOHTpPOJIbHOHM rpymmbsl Uy Bcex OonbHeix OI'. B ornaneHHoM mnepuoje peuuanBa
3aboneBanus He HaOmomamun. B I'KC y | manmenta ¢ moOpokadecTBEHHOH THIepIUIa3uel
IIPE/ICTaTeNILHOH XKeJe3bl Habro i pennanB 3a0oaeBanust. [locine ycTpaHeHHs 3THOIOTHYECKOTO
(akTopa OOJIHHOMY OBUIO BBIIOJIHEHO IOBTOPHAS Olepanus MOAW(PHIMPOBAHHBIM METOIOM,
pa3paboTaHHBIM HAMH.

Takum oOpazoMm, IpeAcTaBICHHas TEXHUKAa PEKOHCTPYKIMH ITaXOBOTO KaHAJIA, HAIIPaBICHHAS
Ha CHI)KEHHE TPAaBMaTHYHOCTH ¥ YMCHBIICHHMM BpPEMEHH BMEUIATEIbCTBA, MOXET OBITH
HCTIONB30BaHa B IIMPOKOH NMPaKTHKE.

JannbIii cioco® Oomnee HalEekKeH MO CASAYIONUM 00CTOSATEThCTBAM:

1. IMmaHTaT HAXOAWTCS O] MBIIIIIAMH, HO IIpHUJIeraeT K anoHeBpo3y. [Ipu TakoM BapuaHre,
BO-TIEPBHIX, BHYTPHOPIOIIHOE JaBJICHNUE PABHOMEPHO PacHpeesieHo M0 BCeM ToukaM (hukcaruu u
MEHBIIIE BEPOATHOCTH OTOpPBaTh CETKYy OT TKaHH, BO-BTOPHIX KOTJa ceTKa (UKCHUpyeTcs K
allOHEeBPO3y MEHBIIE pPA3BUBACTCS TKaHEBas peaknus, ¢ (OPMHPOBAHHUEM JUIUTEIBHO
[IEPCUCTUPYIOILIEH CEPOMBI.

2. Crioco0 yHHMBEpcaJieH, T.e. MOXET OBITh NPHMEHEH KakK IPH KOCHIX, TaK M INPH MPSIMBIX
MIaXOBBIX I'PBDKAX.

3.3mece B Tropaso MEHbIIEH CTENeHW HapyIAlTcs  TOmNorpado-aHaTOMHUYECKHE
B3aMMOOTHOILICHNSI B I1aXOBOW O0JAacTH, a B YCJOBHSX TIPBDKECEUECHHS IIPU DPELHUIUBHBIX H
MHOTOKPATHO PELHIMBHPYIOIINX TPbIKaxX 3TH B3aMMOOTHOILICHNST BOCCTAaHABIMBAIOTCS.

4. Cnoco6 MajoTpaBMaTH4eH, IPOCT U, CAMOE BaXKHOE, TATOTCHETUIECKHU OINPaBIaH.
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