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Introduction

In [2] the foundations of a Riemannian geometry
on W(M) have been defined (cf. also [3]). This leads
to an extension of the initial notion of tangent
space.This work is an attempt to approximate
systematically the geometrical objects on the path
space by finite dimensional ones. This procedure
justifies a posteriori and in some sense the choice of
the Markovian connection. In particular, it allows to
construct a process on the frame bundle of the path
space which corresponds to the lift of the Ornstein—
Ulhenbeck-Driver—Rockner process. The lifted
process plays a crucial role in the development of the
stochastic calculus of variations on the path space [4].
For other finite dimensional approaches to analysis
and geometry on path spaces we refer to [5,6,7,8].

We give the basic definitions of differential
geometry on the path space. We construct the finite
dimensional geometrical objects based on finite

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2021.08.100.20

partitions of the time interval and in particular we
construct a discretized version of Markovian
connection. We prove the finite dimensional version
of the intertwinning formula for the derivative
(Theorem (6.1.8)) and the finite dimensional
integration by parts formula (Theorem (6.1.11)). As
the mesh of the partitions goes to zero, we derive in
an independent way, correspondingly, statement 2.6
of [2] and Bismut’s formula. We devoted to finite
dimensional approximation of the Ornstein—
Uhlenbeck operator, associated process and
corresponding semigroup.

Let (M,(-,')) be a compact Riemannian
manifold of dimension d, where (.,),, is the
Riemannian metric. On this Riemannian manifold we
consider the Levi—Civita connection associated with
(-,')m. Let O(M) denote the bundle of orthogonal
frames over M, namely

0(M) := {(m,r):r is a Euclidean isometry from R® into T,,(M), m € M}.

Then O(M) is a parallelized manifold.

Definition (1.1): (Tangent Space): Let o€
HM™(M),b = I;'(0),r the horizontal lift of . For
z € H, then Z(s) :=tZ_o(2(s)) € T,H™ (M) if and

only if
#(s) = Qu) (b(s),z(s)) b(s) on I\P.
This tangent space is inherited from the tangent
space of the Gaussian vector space H™ through the
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1t6 mapping I, (cf. [6, Proposition 4.4]). previous one on H®™(M). We shall establish a
Let M®™:=M" and ¥ :W(M)— relation between these two tangent spaces.

M® (resp. m¥ : X — H™) denote the projection
Y (p) := (p(s1), .., p(sp));
(resp. nX(b) := (b(sy), ...,b(sn))).
On this space there is a natural tangent space
T(M™) = T(M)" which is different from the

M :={v € M® : d(v;, v;s1) < s, for i=

We can endow H® (M), with a Gaussian
measure v, such that v, oI, = u,, where u,, = o
()~ is the finite dimensional Gaussian measure on
H™,

For £ € [0,1], let

0,1, ..

1},

n—

Sit+1
H™ (M) := {0 € HM(M) : f l6(s)|ds < e, for i=01,..,n— 1},
Si

H :={z e H™ : ||Az|| < g, for i=0,1,..

where
{e:=e(p N4/Kq)
and p is the injectivity
supreoon 12 Il < oo.
M™ is an open subset of M™ and therefore is
a differentiable manifold. We associate to v € Ms(")
the piecewise geodesic curve g, defined by linking
the points v;, v;,, by the minimizing geodesic. For
v € M™, we consider the map
[®1(]n)]—1 CH™ s Tv(Mén))
given by Z(s;): = t:i‘f_o(z(si)) € T,, (M),
i=1,..,n where z€ H™. Then ™ defines a
parallelism on M{™.
Definition (1.2): For any smooth vector fields
Y,Z e T(M{™), put

d
e (V)(,n)Z)a(v, §7) = Dg,n)z'“(s_)

+f0 Q%15 (0,(@)yY @dlI; (0,14 (T) - 2P (7).
Here for f € c*(M{™)

(1.1)
radius of M, K, =

We make Hp(M) into a Riemannian manifold

1},

n—

n
(Dggf)(v) = Z 1S<sk(tg}isk6kf' s(x>m0
k=1
and

1
Dfi= [ D2r 94 ds =
0
n

D @f Y (5, = YF.
k=1

Heuristic path integrals such as those in Eq.
(6.48)[12] have proven themselves useful and arise
often in physics literature. Particularly, one can
interpret this path integral as the path integral
guantization of the Hamiltonian on M. Much of the
current interest concerning path integrals in physics
began with Feynman in [13] and has since grown
deeply. The role of path integrals in quantum
mechanics is surveyed by Gross in [14] and detailed
more by Feynman and Hibbs in [15] as well as Glimm
and Jaffe in [16].

For the partition P={0=5<5; <+ <
s, = 1}, define the finite-dimensional subspace
Hp(M) of W (M) by

Hp (M) = {0 € W(M) : o is piecewise geodesic with respect to P}. (1.2)
n

Z, = Jdet L; n(ZnAis)d/z. (1.5)
i=1

by endowing it with the L? metric G, defined by
1

G = [ gY@ ds, @)
0
where we are making the natural identification of the
tangent space T,Hp(M) with the piecewise Jacobi
fields along ¢ in M. From here we define the
approximate Wiener measure v, on Hp (M) by
7 2
dvg, = ;e 201" eayor,,  (1.4)
P
where Volg, is the Riemannian volume form given
by Gy and Zg, is a normalization constant which
forces v, to be a probability measure in the case that
M = R4, With the matrix L introduced below in Eq.
(6.97)[12],

It is well known that the Wiener measure on
W (R%) is the law of an R%-valued Brownian motion,
and conversely, the evaluation maps by(w) = w(s)
on W(R%) are an R%-valued Brownian motion under
the Wiener measure.

In what follows we use the symbols u and v to
denote the Wiener measures on W (R%) and W (M)
respectively. Although we will consider several
probability spaces, the symbol E will be used solely
for expectation on the probability space (W (R%), w).

The piecewise approximation of Brownian
motion with respect to the partition P are the maps
by : W(RY) - Hp(R%) with s € [0, 1] given by
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important to note that b, (gay = b3 |, (ra)-
T _ _ ) . ] P _.'P
bs Zlh(s) (s = si-1) + bs,_ 1]' (1.6) This is a convenient place to introduce the
_ Cameron—Martin subspace H(M) of the Wiener
Here and foreve'rmore dib = bs, = bs;_y, an_d space, which is the collection of absolutely
Ji = (si-1,s:] when i>1 and J; = [0,s,). It is continuous paths with finite energy,
1
HM) = {0 € W(M): o is absolutely continuous,f [la’(s)||?ds < oo}. (1.7)
0
The Cameron—Martin space is a Hilbert space AO(M(n))(f o) = (L(") f) o TT.
&

and (i, H(R%),W(R%)) is the prototype for an
abstract Wiener space, where i : H(R%) - W(R%) is
the canonical injection.

Here m is the bundle projection.
Proof. It is a direct consequence of the identity

The tangent space T,H»(M) is identified with Bia(f om) = (Hyaf) o .
the continuous piecewise Jacobi fields along o. For any vector field Z on Mg(”), we use Fy to

We introduce the measure vg,, in Eq. (6.60) and denote its scalarization, i.e. F,(r) = r~1(Z) € H™.
Us, » Where u is simply realization of vg, inthe flat Theorem (2.2): The following commutation
case M = R® . relation holds:

AO(M@)FZ = Fyo0z
Il. Preliminaries where
AMZ = Z VY 7 4 50 (h, )V 7.

We consider the orthogonal basis of H®™ e e v
defined in  Theorem (6.1.24)[1], and the Proof. It is deduced from B oF; = F v -
corresponding parallelized vector fields H; ,(v,s) = hy,

t% g Now we define a Dirichlet form as follows:
S )

We denote by. B;, the hf)rlzontal lift of H;, glgn)(zl' 7,) = Evne Z (vgr-l) 7z, vgl) ) o),
through the Markovian connection V™ (cf. [10, 11]). e ba “Mg
Let '

Zy,Z, € T(M™).
o(m™) Z BiaBiqo + z 8™ (Hyq) - Bia- As a consequence of the relation
Dg:l(ZpZz)Mgn) = (Vﬁlzpzz)Mgn)

Then 4_, ay is the lift of L™ to the frame
O(ME ) + (Z1; VSZLZZ)ME")

bundle.
Th 21 F e c=(M™), and mtegratlc_)r? by parts.
have eorem (2.1) or any f € C2(M;"), we Proposition (2.3): For s € [0,A],
V5 .1()TVE () — (A — $)?I|| < 3(A —5)? (cosh (2 /KfA) cosh (8 /K£1A> - 1), (2.1)
IS7 (s)trs7 (s) — 521 < 352 (cosh (2 /KE’A) — 1) (2.2)
and
V% 1(s)sE,(s) — (A —s)sI|| <3s(A—5s) (cosh< fKi?A) cosh (5 ’KﬁlA) - 1). (2.3)
Proof. We apply Lemma (6.2.19)[12]. For (6.180)[12]. There is a constant C = C (d, curvature)
operators A and B and real numbers a and b, < oo such that,
trp _ — (Atr _ _ _
ATB — abl (A+b(%)r(f al;’.” +a(B —bD) |er(w) — ¢770 Jy Scall® @) gy (w) <
The asserted inequalities now follow with HE(RD)
judicious choices for 4 and B as well as Egs. (3.6) and C ( [ltp — o] + A1/4). (2.4)

(3. 7) along with the fact that s/A < 1.

Applying Proposition (2.3) to Eqgs (6.127)[12]
and (6.128)[12] gives the estimates we need on R to
continue forward.

Proposition (2.4): Let Y be as in Eq. (6.177)
[12], 7p be asin Eq. (6.178) [12], and 7 be as in Eq.

Proof. Breaking the integrand into pieces we
consider
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ey?(w) — e_TG:RfP + e_TG:RT’ — e_TGST’

I

14

|Scal| < A. Then,

le~T6R? — ¢~T6SP| < eTGAle—TG(R;D—S?) — 1|_

+e7T65P — o6 o Scal(#(@)), Now applying Lemma (6.2.48)[12] and Lemma

11 (6.2.5)[12],
Let A = A (curvature) < oo be given such that

|| < eTeh |e—r<;(72y—S;p) - 1| < C(e® - 1)1/2'
D) Ho(RY)

Similarly, with

1

exps g |Sp —fScal(d)(w)(s)) ds|p—11,
0

e~ T6SP — g~ TG fOIScal(da(a))(s)) < eTGA

another application of Lemma (6.2.48) [12] to the
right-hand side along with Lemma (6.2.6) [12] gives
[l111] < cAv*,
What remains then is to bound [|I|. To start, we
will assume that 4 is also a bound on Ric so that
[(Ricy(s;_Dib, Ab)| < AllA;b||? for each i =
1,2,...,n. From here,

TeRp +Yp = (15 — Tp)Rp + Tp0Rp
where
ORp := (Ricy(s,)A1b, Arb)
+ <RiCu(sn_2)An_1b, An—lb)
+ <Ricu(sn_1)Anb' Anb)
Using the bounds

n
|Rp| < AZ:IIAJJII2 and |0R»| < A(l1A1B]1% + 1|1A,-1b1I? + 14,5117

i=1

along with Eq. (3. 4), Eqg. (6.200) in Lemma
(6.2.46)[12], and Theorem (6.2.4)[12] we have

n
n 2112
e?ralRpldy < ZTGAZ E [lIAL-b||2e2TGAZJ'=1“AJb“ +1<C. (2.5)
H;‘;(]Rd) i=1
Along these same lines, from Eqg. (6.200)[12],
|(t5 — T?)gg?|eI(TG—T7>)R?+T?67€P|d”SP < ]E[l(TG — TP):R?|e|(TG—T:P)R:P+T7>03€7>|]
HE (R?)
LG 2
< It = 5lA ). E[Ilablze™ 1401 < ol - 2,
i=1
and arguing similarly using Eq. (6.199)[12],
|T?6:R:P|e|(TG_T.‘P):R.‘P+TSPaRP|d'uS? < [E[h-PaggP|e|(TG—T?)R?+T?67€P|] < CA.
HE (R?)
In particular,
E[|(tg — )Ry + 1p0Rp|e!(Fa-TPIRP+P0RP| < C (|75 — 75| + A). (2.6)

With Egs. (6.182)[12] and (3. 4), Lemma
(6.2.48)[12] implies [|I| < C(|tg — Tp| + A)V/2.
Combining the bounds on [|I], [|II|, and [|III]
concludes the proof.

I11. Claims

Definition (3.1): On Mé") a Riemannian metric
is defined by the condition that G),(,”) is an isometry of
T,(M&™) onto H™.
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Hereafter, we shall use (-,-)M(n) or simply (-,-) to We define the following Markovian connection
denote this metric. € which is compatible with ("')M§"> on the finite
Note that under the map =, I,,, we can identify manifold M{™
M, H™ (M) and H™. In particular, we have Theorem (3.2):  For every vector field
Sit1 N ViQ) (n) : (™
Ao = [ 16,()lds = Iasbyl, ziMe™ = H such that 2°(s) € CH(M.") for
si a=1,..,d i=1,..,n, we have
where b, (s) = to? .6,(s). It is sometimes convenient f D(n)f dv. . = f f-8Mzdy,
stinaLi D) () (O e ™ e
not to distinguish M, and H;" (M). M, M,
where
1 1 ) 2pM™ g
CRBIOESY f 22l (0)]%(0) — f DX e(e-)de — 2z P 3.1)
P 0 0 Pn
and 2 is given in (6.9)[1]. Gaussian vector space H™.
Proof. The idea of the proof is to push back all Forany f € ¢°(M™), we have

divergence computations to the flat finite dimensional

[ oo ave=[ - pPrgiav, =[ - 0P¢-gdav, - [ - fpPgkdn,
M HE (M) HE (M) = (M)

i . $2) o o (rr(n)
The function (f - $2) o I,, belongs to C*(H™). j DI(f - §2)dv,
We define 1 ()
b, € C*°(HM) satisfying f X -
= DX(F- 9D e 1y)d
{wn(b) =1, beH™, 3.2) W (50 )l
_ ) : .
(pn(b) =0, b¢ Hs" ’ = J Dgn.ﬁ((f ' (p121) ° n) d:un
where &' < e < ¢”, Hg’) cH™ c Hé?,). Then ¢, - H
2 is a vector field on H™. By the intertwinning = L[Dén (@2 o Iy)] o X du

formula (6.7)[1], we have
= [ 100 o by o 158 - 2)

Consider the following formula (cf. [9]):

1 ) 1/1 st 1/1 st
j £.(s) be(s) ds = j (— f £.00) dt) db®(s) +Z f (— f DX_£,(t) dt) ds (3.3)
0 o \As Js- o \As -7
a
where f(s) is a non-adapted R¢ valued process with integral is taken in the sense of Skorohod.
some regularity assumptions and the stochastic Applying this formula to £, (s) = ¢,2%(s7),

6(¢n-z“)(b)=za: fo n - 24t (L) dt — fo ¥ |#n2(t7)) dt ZZ fo pn - 2%t b (E) dt
—Z f - ( f t ;Q%/}(rn(s))b%(s)z_’l(s)bﬁ (s) ds) bE(t) dt
= 70 t—_ tr—t
- Z j 1 b - ( f t & 5 (1 ()L ()74 (s) ds> BE(Obe(t) dt

1 1
—j G DE 2% (t7) dt—j 29(t7)DE oy dt,
0 0

where b, = ©X(b) and 7, is the horizontal lift of d .
1. (b,) satisfying dr, (s) = Z A (r)bE(s) ds, 7,(0) = 1.
a=1
Philadelphia, USA 105 l; Clarivate

Ana lytics indexed



ISRA (India) =6.317
ISI (Dubai, UAE) = 1.582
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =9.035 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

In view of the antisymmetry of Qy,, the
second and third terms of this expression vanish. By

j . DIV @Ddv,
H™" (M)

=] . fl@:

m™

Finally, we obtain
j DVf dv, . = J f6Mzdu,,,
Mgn) Mgn)

where §z is given by (6.12)[1].
Theorem (3.3):  For any g € C,(W(M)), let
gn be the projection of g (see Definition (6.1.17)).
Then for any t > 0, we have
TMg,5Tg in 2WM),v),
where T, := e~
Proof. Following the notation of the previous

the construction of ¢,,, we know that @,, - D ¢, =
0. Hence

1 1
[IRIRORRGE lz [ 2@ ae - [ piaiee) drl dpn (D)

Jy 0 -8 [Z | el

Z fo )l @] (©) - fo DE

1
()] () - f DX, z%(t7) dtl dvy, (o)
0

A

“(t7) dtl dv, . (0).

theorem’s proof, for any f €E, , we have

Ev(Tt(n)gn f) - Ev(Ttg ' f) < Ev(Tt(n)gn ' ﬁl) -
E*(Teg - ) + B (T g - (f - 1)),

where f,, is the projection of f. The second term

clearly converges to zero. By Theorem (6.1.29) the
first is equal to

E'ne(TVg, - f2) — E°(Teg - ) = EP (9.0, 08)) — EP(9(00) - £ (o))
= EP([g.(pP) — g @M 1f (D) + EP (gD [f, (0D — fF (]
+EP(g@MIf 0P — Fpo)]) + EP([g@P) — 9] - f (o).

The convergence of the last two terms follows
from the a.s. convergence of p! to p, and the
dominated convergence theorem. As for the first,
since v, is the invariant measure of pf, it is
estimated by

CE"|gn0f) — g()| = CEre| gy, (a,) — g(oy,)]
= CE* (@Al gn o Iy oy — g o I o mx)
< CEM(@Flgel —golyomy]) - 0.

The second is similar.

Proposition (3.4): Under the assumptions of
Theorem (6.2.1), the limit in Eq. (6.56) is zero.

Proof. Combining Propositions (6.2.35),
(6.2.39), (6.2.40), and Egs. (6.179) and (6.180) shows
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HONYJISIMUOHHAS CTPYKTYPA U METO/JIbI OTPAHUYEHUSI YUCJAEHHOCTH KPBIC (Rattus
norvegicus Berk., Rattus turk)

Annomayusn: B cmamve ananuzupylomcsi cocmag U IKON02USL SPbI3yHO8 AHOUICAHCKOU NOnyIayuu, 6
YACMHOCMU KPbLC U MEMOObl 02PAHUYECHUS UX YUCTEHHOCTU.

Knrouesvie cnosa: epvizynvl, OUOIKON02UL, CIPYKMYPA 6U0d, 6U0, NOO0BUO, NONYIAyus, KOJIOHUs, Napyeild,
NAPYEIAPHAS 2PYNNUPOBKA.

BBenenue
MarepuanaoM i UCCIEAOBAaHUA, MOCITYXWIN

MyTeM TOYEYHOI KapTorpadu, yYUTHIBAS KKIYIO
KOJIOHUIO U UX KOHTaKTHBIE CBA3H.

U3Yy4EHHUs] BUAOBOH CTPYKTYPBI KpPbIC AHAMKAHCKOU Jng  orpaHuueHHMs ~ YUCIEHHOCTH  KpPBIC
MOy SN VY306ekucrana. Hns W3y4eHUs WCTIONB30BAaH XMMHUYECKHH MeTton OoprObl. B
YHUCIIEHHOCTH M BHYTPH BHUJIOBOH CTPYKTYpHI OBLIH 71a0OpaTOPHBIX  YCJOBHUSX IIOCIE  yCTaHOBICHUS
UCIIONIb30BAaHbl  OOIIME 300JIOTHYECKHE METOJbI. ONITHMAJIBHOTO COZEPKAHUS XMUMHUYECKUX
Bo3spactabie CTPYKTYPbI OTIpEZIEIEHBI o MPEnaparoB IMPHMaHKH HCIIOJIB30BATHCH B ITUPOKOM
MOpQOJIOTHUECKUM  TIpH3HakaM  (y4TeHBl  BeC, Mmacuirade c ydacTHeM CIIEIMAINCTOB
MEpPHUCTHYECKHE IOKa3aTeIH, CTEPTOCTH MOAOIIBHI, JIepaTU3alMOHHON CTaHIIHN. PazpaboTansl
OCHOBaHUM XBOCTa U 3y0OoB). PacmpocTpaHenue u Tpex3TanHbIe TEXHOJIOTHYECKHe MepBI u

MapleUIsipHble TPYIIUPOBKU KPbIC OBIIM H3y4YCHBI ONTHMAIbHBIE HOPMBI IPUMAHOK AJSI MCTPEONeHUS
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KpBIC. DPPEKTUBHOCTE METO/Ia OIPEAEIIIach IMOCye
Ka)kJIOT'o Typa.

B TOCJIEAHNE TOABI B PE3YJIbTATC HHTCHCUBHOI'O
OCBOCHUSI  IICTMHHBIX  3EMEIb MIPOM3O0IILIO
CYIIECTBEHHOE H3MEHEHUE TEPPUTOPUH, 3aHATOM
MOCENICHNEM OTAEIBHBIX BHJOB TPBI3YHOB. OTH
MOCEINICHUS B pesynbrare XO035HCTBEHHON
JIEATCIPHOCTH YEJOBEKa B 3HAYMTENBHOH CTEHNEHHU
pacuiieHeHbI Ha HEOOJIBIINE TIO0 TUIOLIA M YYacTKH, U
T'PBI3YHBI BO BTOPUYHOM NOpsiIKE
NPUCIIOCA0NIMBAINCH, K 3TUM  JKOJOTHYECKUM
YCIIOBUAM. Xors TPBI3yHBI B LEJIOM U ABJIAIOTCA
JIOBOJIbHO ~ M3YYEHHBIMH  JKMBOTHBIMH,  OJIHAKO
HEKOTOPbIE BOMPOCH], OCOOCHHO IOIYJISIIMOHHEIE
CTPYKTYpPBl W Mepbl OOpbOBI C HHMH, TpeOyroT
JIOTIOTHUTENBHOH pa3padorku [1,2,3,4,5].

Oco0oe BHIMaHKE 00palIaloT Ha cedst TPbI3YHbI
(cepast KpbIca, TypKECTaHCKas KpbIca), IIHPOKO
pacceIuBIINECCA Ha 3CMIIAX, OCBOCHHBIX JJIsL
BBIPAIMBAHMS PA3IMIHBIX CEIBCKOXO3SHCTBCHHBIX
KyJIbTYp, W BCTpEHAIOUIMECs] B Pa3MYHOTO poja
CTPOEHHAX. 3BEPHKOB MOXHO HaliTW HE TOJIBKO Ha
MOJISIX, HO M B CEIIbCKHMX, T'OPOJCKHX MOCTPOHKaXx,

COBPEMEHHBIX MHOTO9TaXXHBIX 30aHUX,
OOIIEKUTHSAX.

Jns  rpeI3yHOB  AHIWKaHCKOW — 00JacTu
XapaKkTEepPHO MPHUCIOCOOJICHHE K CAMbIM Pa3IUYHBIM
yCcIoBHsIM ~ cymiecTBoBaHus. Cpeau HHX — €CTh
MOJYBOJHbIC, CHHAHTPOIHBIC BH[bBI, CpPEOH HHUX

KPBICBHI, KaK CHHAHTPOITHBIC BHIBI, UMCIOT ITUPOKHE
pacupoCTpaHCHUA U aKTUBHBI B TCUCHUEC BCETO I'0Jia.

Crnemyer OTMETUTh, YTO OOOTOIICHHE BUIOBOTO
CcOCTaBa PErMOHA MPOW30IUI0 B OJHHX CIydasx 0Oe3
CO3HATENHEHOTO y9acThs YeNoBeKa, myTeM
©CTECTBEHHOT'O paccelieHus (H:cepas Kphica, Jiacka,
nepeBssKa), B pYTUX — IyTeM
aKKITIMaTU3alUU(OHIaTpa, HyTPUS, HOPKA | Jp..)

Ha tepputopun AHIMWKAHCKOH 00JacTH B
mporiecce  JUIMTENIEHOTO — Pa3BHTHS,  Onaromaps
OTHOCHTEJILHOMY COBEPIICHCTBY OpraHH3allid, a
TaKkXKe CIOoCOOHOCTH TMpPHCMOCAaOIMBATECI K BecbMa
pa3HOOOpa3HBIM  YCIOBUSAM  OOWTAHUS,  KPBICHI
pacTIpOCTPaHIIINCH TI0 BCEM OMOTOMAaM OT CTEIH 10
BbICOKOTOpBS [1,4, 5].

W3 Hanbosee nmpucrnocoOIeHHBIX K OOUTAHHIO B
HACEJICHHBIX IYHKTaX MOXHO OTMETHUTh CEpyI0 H
TypKeCTaHCKYI0 KphIcy. CleayeT OTMeTHTb, UTO OHHU

pacTUTENFHOSTHEIE, HO MOTYT MATATHCS
HACCKOMBIMHU,  pbIOOW, TTHIEH, W  SBISIOTCA
OCHOBHBIMH  BPEIUTENSIMH IIOCEBOB, OTOPOIOB.

3BEepbKH YHHUYTOXAIOT YPOXKai, 3arpsA3HsIOT, HOPTST
[UIIEeBbIE MPONYKTHl M SBISAIOTCS XPaHUTEISIMHU
uHpekuuit B npupoaHbIx odyarax. OTcCroIa U Bpen,
HaHOCHUMBIN MU, BECbMa pa3HOOOpa3eH, BBUJIY Yero
cTpagatoT hepMsl, ITutiepadbprUKh, CKIAIbI, HO BCE XKE
caMoe CTpallHOE — YKYChI, IPUYMHIEMbIE YEITIOBEKY,
OCOOCHHO OHM OIIACHBI B KOHTakTe€ C JETbMHU
TpyJHOTO BO3pacTa.

B ycmoBmsax AmnmmkaHCKOW 007acTH caMoid
PacIpOCTPAaHCHHOHN SIBIIICTCSI cepasi Kpwica (Unu
naciok) - Rattus norvegicus Berk., moBoJBHO
KpynHas, a0 15-25 cm, mmuna xBocra 10-1 cwm,
B3pocibie ocobu Hepenko Becar 6onee 400 r. Ona
3acelsieT  TEPPUTOPUM B OCHOBHOM  BJIOJb
JKEJIE3HOIOPOIKHBIX U aBTOMOOMJIBHBIX Marucrpanieii
1 BOJHBIX apTepHEH, 9TO CBA3aHO C POCTOM 3aItacoB
CEIIbCKOXO3SICTBEHHONH MPOXYKIUK ¥ pPa3BUTHEM
MEXAyHapOAHON TOPIOBIIH.

HccnenoBanus 1Mo AWHAMHKE YUCICHHOCTH H
Pa3BUTHIO PA3JIMYHBIX BHUJIOB KpBIC AHIMKaHCKON
MOITYJISAIIAH TTOKA3alld, YTO JOMHHHPYIOIIUM BHIOM
SIBJISIETCSI cepast KpbICa MITH MACIOK.

B crpykTypy BHIAa BXOIAT
COCTaBHBIC 3JICMCHTHI:

Bua- Rattus norvegicus Berk., moxsua- Rattus
n.n. Berk., reorpaguyeckas TIOTTY SIS
(reorpaduyeckas paca), SKOJOTHYECKAs MOMYJISAIIHS
(’komoruyeckas paca), JIOKaJdbHAs  TOMYJISIHS
(MectHas paca), mapuemwia (Kpyr — 3HAKOMBIX
3BEPHKOB), MAPIEIUIPHBIC TPYIIHPOBKH, CEMEIHbIE
TPYIIIIEL

Hamu nanHbple ITOKa3bIBAIOT, YTO TEPPUTOPUS
CEMEWHOW TPYMIIBI COCTOMUT W3 HWHIUBHUIYalbHBIX
YYaCTKOB B3POCJBIX TPBI3YHOB. B ka0l kojoHMH,
JOMUHUPYIOIIYIO POJIb WIPAlOT  CaMIbl, OHH
OXPaHSIOT CBOM THE3/I0BBIE TEPPUTOPUH OT «UYIHKHX).
CurHanbHBIE XOJIMHKH CaMIIOB OTMEUEHBI B KaXIOW
KoJoHMH. Hago oTMETHTh, UTO 3BEPHKM HECKOIBKUX
KOJIOHMH, OO0masch Mexay coboil  obpasyror
«IapIeIUIPHBIC TPYIIHPOBKIY», KOTOPHIE COCTOSAT U3
OTACIBbHBIX MHAUBUAYAJIbHBIX NApUC/IIAPHBIX T'PYIIII.

MBI IpHUIUTA K BEIBOY, YTO MIPOCTPAHCTBEHHAS
CTPYKTYpa IOCEIEHHH KaKJIOro BHJla OCHOBaHa Ha
CEMENHON M NapLeUIIPHOW OPraHU3alluU 3BEPHKOB.
OTH 0COOCHHOCTH HAJI0 YYUTHIBATh U B AaIbHEHIIIEM,
0CcOo0eHHO mpH yuere u O0oprde ¢ HuMu. CTpyKTYypa
BHJa OIpENeIsieT OSIHU300THYCCKUN TIpolecc W
3aBHCHT OT BHYTPHBHUIOBBIX KOHTAKTOB.

I[lo wmerommmces nmaaHeiM  (2,3,4,5) 3a
MIOCJICIHUE TO/IBI B CBSI3M C OCBOCHUEM 3HAYHUTEIILHO
MEepEMEHUITUCh MecTa OOWTaHHWSA W  KOJIHYECTBO
OTIENBHBIX BHIOB TIphI3yHOB. HaOmromeHuwe 3a
YHUCIIEHHOCTBIO M KapTorpagupoBaHue MOKa3aiu, 4YTo
apeall  TYpKECTaHCKOW  KpbIChl  AHAMKAHCKOM
MONYJSIIMU W3 ToJla B TOJ COKpallaercsi, a apean
CephIX KpHIC W B aHTPONOTCHHBIX JaHAMadrax
YBEIMYNBACTCA.

Cepas KpbIca MOXKET YCTPaWBaTh CBOM JKMJIHIIIA
W BJAJM OT YENOBEKa, B BHJE KOJOHHH, OJHAKO
HEpPEeAKH 3TH IPBI3YHBI Ha OTOPOJax, B TEIUIUIAX, TIe

CIIEYIOIIHE

OHH MPUYHHSIOT HETONPaBUMBIN YpOH
CEJICKOXO35IICTBEHHBIM KYJIBTYPaM.
Crenyer OTMETUTB, 4TO apean

PacIpoCTpaHEHHs TYPKECTAHCKON KPBICHI

(Rattus turkestanicus Sat.) B mociemHue rojpi
YMEHBIIMIICS B JIECATKM  pas, a  apean
pacrpoCTpaHeHHs] YW YHUCJIEHHOCTb CEpPBhIX KpbIC
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(Rattus norvegicus Berk.) pesko yBemuumics Rattus t.t. Sat., B cBoro ouepemp reorpaduueckas,

Mectamu 10 30-50 ocoOeli Ha rekTap IUIOIIAIH, 3TO
K€ OTHOCHTCS M K KpPAacHOXBOCTOH TeCHaHKe
(Meriones libicus L.), a Taxxke momoBoii mermu (Mus
musculus L.).

TypkecraHckas Kppica Kak OHOJIOTHYECKIA BUT
- Rattus turkestanicus Sat. coctout u3 moaBuaa-

9KOJIOTMYECKast, JOKAJIbHbIE MOIMYJSIIUN BXOAAT B
coctaB moxsuna. «llapuennga» kak Kpyr 3HAKOMBIX
3BEPHKOB BKJIIOYAET OT 3 JI0 5 OTHEIBHBIX CEMEITHBIX

rpyn.

Cxema 1: ITapuennsipHbie rpyNNUPOBKH KPbIC AHIAMKAHCKOMN MOMyYJIsIMT

R norvegicus Berk.

R. turkestanicus Sat.

@ rononus 1- cepoii kpvicbl;,  2- MypKeCMAHCKOU KpbiChl

W3 cxembl BWIHO, YTO 3BEPHKH HECKOJBKUX
KOJIOHHH, 0Ommasce Mexmy co0ol, o0pa3yroT
«TapueIUIIpHbIE TPYIITUPOBKHU», KOTOPBIE COCTOST M3
OTJIEJIBHBIX CEMEHHBIX TPYII, HPOCTPAaHCTBEHHAS
CTPYKTYpa TIOCEIEHHH KaXXJIOrO BHJa OCHOBaHA Ha
CEeMEWHO U MapIeUIIpHON OpraHu3aluH 3BEphKOB.

B mnpenmemax oasmca TypKecTaHCKas Kpbica
o0HMTaeT Kak B TOPOJICKHX, TaK M B CEIbCKHUX
HAaCEJICHHBIX IYHKTaX, HO B HACTOAIIEE BpPEMs
BBITECHSIETCA Ccepoi  Kkpbicoll. KpbIcbl mopTaT
MUIIEBBIE  HPOIYKTHI, OpUBOAAT HMX B
AQHTHCAaHWUTAPHOE COCTOSHHE, [MOEAAI0T  KOpMa,
NPOHUKAIOT B 3EPHOXPAaHWJIMIIE M KpOME TOro,
MOCENSAI0TC B KAaHAIM3AIMOHHBIX  Tpyoax,
BEHTWIALIMOHHBIX CUCTEMaXx U I10/IBAJIaX JOMOB.

KpBICBI MOTYT pBITH HOPBI B JIOOOW MSTKOW
MOYBE, HO OOBIYHO OHH, INPEXJIE BCEro BHIOMPAIOT
MYCOpPHbIE Ky4d M 3aMyCOPEHHBIE  Y4YacTKH,
MIOKPBITBIE TYCTOH HH3KOH pPacTHTENBHOCTBIO, T.C.

MecCTa, TJIe BXOJ1 B HOPBI OCTaeTcsi He3aMeTHbIM. Hopbl
MOTYT OBITh BeChbMa CIOXKHBIMH «apPXUTEKTYPHBIMI
COOPYKEHUSIMH C MHOTHMH JKWJIBIMHU, BEIBOJKOBBIMH
KaMepaMH, OOBIYHO B TPeX spycax U CO BXOAaMHU.
OOnuTaeMoCTh  KOJOHHM BECHOH M  OCEHBIO
YBEJIMYMBAETCS, 3TO OOBSICHIETCST ~ HOPOBOU
JIESITETbHOCTRIO 3BEPHKOB M 0Opa30OBaHHUEM HOBBIX
CEeMEWHBIX IPpyMII.

[MTuma xpeIc HE MEeHee pa3HooOpa3Ha, YeM MHIIa
JIPYTAX BHIOB TPBI3YHOB, HO KpBICH dYamie
OTMPABIISIOTCS B TOMCKaX MUY B KaHATU3aIMOHHbIE
CHCTEMBI U Ha CBAJIKU MYCOpa, TJIe MHOTO OTXOJIOB, a
TaK )K€ MUMEIT CKIIOHHOCTb KUTHh BOJIM3U OT TAKUX
MeCT. DTO YBETMUIMNBACT OMTACHOCTH PAaCIIPOCTPAHCHHS
MHOTHUX HPUPOJHO OYAroBBIX OOJIC3HEH.

Kpbicbl  pa3sMHOXKArOTCSI B TeUEeHHWE Troja
HECKOJIbKO pa3, JaBasi mo 7-8 JIeTeHbllle 3a oIuH
MOMET, OJHAKO HU(GPBI MOTYT  3HAYHUTEIIBHO
BapbHPOBATHCS OT MECTa K MECTY, U3 ToJia B TOJ ¥ OT
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ce30Ha K ce30Hy. Hamm HaOmroneHns MOKa3bIBaloT,
4YTO KpBICBI MpPH JAOCTATOYHOM HHUTAHUM MOTYT
pa3MHOXaTbCs Jake KPyriblid rof, oOpa3oBas, yepes
2-3 MecsI1a HOBbIE CEMEWHBIE TPYTIIHL.

Kacasicp 00mield TIUIOTHOCTH TPHI3yHOB B
Pa3MUYHBIX THIIAX MECTOOOUTaHMH, CIIEAyET yKa3aTh,
YTO KyJbTYpHBIH JIaHIIA(T, B YaCTHOCTU MaXOTHbIE
3eMIIH, MPEACTABISIOT coboif caMyo
HeOnaronpusTHele cpely oouTaHus. MexaHW4ecKue
pa3pyIIeHus CTPYKTYPHI KOJOHUH TaK ke MPUBOIAT K

pEe3KOMYy  CHIDKEHHIO  ymcieHHoctd.  Korpga
YHUCJICHHOCTb I'PbBI3YHOB JOCTHUTacT
KyJIbMHHAIIMOHHOW  TOYKH, JUII  OTPaHHYCHHUS
YHCICHHOCTH OOBIYHO MPUMEHSIOTCS XHMHYECKHE
Hpernaparsl.

1563 UCITBITAHHBIX HaMH MpernapaToB

ucronp30oBaH (Gochun LMHKA, paTUHIAH, PaKyMHH,
JIaHUPAT, 300KYMapUH, IPUYEM JIy4IIHEe PE3yJIbTaThl
MOJyYeHbl TpH TNpUMeHeHun ¢ochuaa HHKA,
paKyMHHa M 300KyMapHHA.

docdun nMHKa — IpenapaTr ocTporo JeHCTBUs,
IIUPOKO TPUMEHSETCS Ha MpakThke, 3ddexr
JIEWCTBHS OSTOr0 IIpernapara HaOJIomaeTcsl cpasy.
PakymuH, paTuHaaH — mpenaparbl KyMYJSITUBHOTO

nevictBusa, d(dexT amelcTBUS  HAacTymaer, Kak
MPaBUIIO, CIYCTs HEJENI0 MOCNE MEPBOrO MOCHaHHs
MIPUMAaHKH. OOBIYHO ~ KpBICBI  YPE3BBIYAWHO

N30MpaTeNbHBI U OCTOPOXKHBI B IIPUBBIYKAX MUTAHUS,
TO ©CTh OHM BBIOMpArOT Ooiiee CBEKHE MPOAYKTEHI,
MO3TOMY HAJ0 YYUTHIBATH 3TH OCOOCHHOCTH TIPH
MPUTOTOBJICHUHU TPUMAHOK.

B Goprbe ¢ kppicamu B BHIE NPUMAHOK MBI
UCIIOJIb30BANIM MIIEHUILY M KyKypy3y B ZiBa oTamna. Ha
MEpBOM 3Tane MPUMEHSUIach NIICHUIA, HA BTOPOM
KyKypy3a.

Ha nmepBom osrame Oblla  HCIONB30BaHA
IpUMaHKa B ciieaylomeM cocrase: hochu nuaka 4%
40mr/kr c.m st kpeic + 93-94% mmenursr, + 2%
pactutensHoro Macia, + 0,05% pactBopa caxapa.
[TlpumaHka ynakoBbIBaJlaCh B OyMaKHBIH KYJIEK,
IpU4YeM K MOJHOW CTOJIOBOM JIOXKKE HPUMaHKH
JI00ABJISIIIH JIBE-TPH YaifHbIE JIOXKKH CEMSTH THIKBBI HII
MOJICOTHEYHNKA M B TAKOM BHJE PacKIaJbIBaIN B
Hopbl Kpbic. Ilocie packiagky TPUMAaHOK HOPBI
3aKaIlbIBaJIUCh.
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Ha BTOpoM »Tame 00paboOTKy IPOM3BOAMIH
pPaKyMHMHOM WJIM paTWHAAHOM. IloNOXKUTENIbHBII
addekt ObuT MONydeH MpH OOpPabOTKE PaKyMHUHOM
(1:19, T.e. 1 xr pakymmHa Ha 19 kr gpobieHOrO
KyKypy3Horo 3epHa + 5% caxapuoro cuporna (1:1) u
Ha TpebeM »OTarme 300KyMapuHOBoas macta. Ilo
CpaBHEHUIO c TPaIULUOHHBIMU
OBICTPOACHCTBYIOIIUMH ATaMH paKyMuH,
300KyMapHH SIBIISIFOTCSI O€30IaCHBIM POTEHANIIMTOM,
UX MOXHO HCIIOJIb30BaTh MHOTOKPATHO.

B 1abopaTopHBIX YCJIOBHSAX YCTaHOBJIEHO HX

ONTUMAJIBHOE cojiep)KaHue B NpUMaHKax.
Pa3paboraHna  TEeXHONOTHS  MEPONPHUATHH IO
JepaTh3alii, COCTOSIIMX W3  TPEX  OTaIloB:
MOJITOTOBUTENBHBIN, Ooppba C TphI3yHAMH W

CHCTEeMaTHYECKUH KOHTPOJIb 3a pe3ylbTaTaMH H
ONTHUMAJIbHBIMH HOpMaMHu MPUMAaHOK UL
UCTpEOICHNS KPBIC.

B pesynpTare mpHUMEHEHHS MAHHOIO MeTofa
ObUT0O  PEe3KO  CHIDKCHAa  YHCICHHOCTh  KpBIC
r.AHIbKkaHa W NIpuierarlouied x Hel TeppuUTopuw,
a¢hdextuBHOCTE cocTaBisuia 80-90%.

PekoMennyercss paHHeil BeCHOM TIIATEIBHO
o0ciieoBaTh BCIO TEPPUTOPHUIO, BBIIBUTH YYACTKH,
I7Ie COXPaHWINCHh KOJOHWH Kpblc. HeobOxomumo
OYHMCTHTH CKJIAfbl, TOMEIICHHS, IBOPBI, CBAJIKH U
JpyTHE MecTa OT Mycopa.

HctpeburtenbHple pabOTBl B HOMELIEHUSIX
HE00X0IMMO TIPOBOJHTE B (heBpane-mapre (13tam) 1o
TIOSIBJICHUS MOJIO/IHSIKA, & 3aTeM 2, 3 JTarbl.

B HIKONBHBIX YUPEKICHUSIX, NETCKUX Caax,
MapHUKaX W B NMUINEOIO0KaX HENb3s NPUMEHSTDH SbI
ocrporo  jeucrsus. B Takux Mecrax Ipu
00Hapy>XEHUH HOP KPBIC M MBIMIEH PEKOMEHIyeTCs
packiaapIBaTh OTPaBICHHbBIE IPUMAHKH C PAKYMHUHOM
WJIN 300KYMapHHOM, cOOJf0/1asi He0OX0MMbIE MEpBI
MPEJOCTOPOXKHOCTH MPU UX IPUMEHEHUM.

Bopsba ¢ rpeI3yHaMu 10JKHA IPOBOJUTHCA KAk
MIMPOKOMACIITA0HOE  MEpPONpPHATHE B  KKIOM
peruoxe pu y4acTHH CMELHUANNCTOB
JIEpaTU3allMOHHOM CTaHIUU.

Msl cunTaem, YTO 3alUIaHMpOBaHHas Oopnda c

TPBI3YHAMH JOJIKHA MIPEACTABIATD coboii
MOCTOSIHHBIA ~ IIPOLIECC  OLEHKW W YIy4YIICHHS
CUTYaIHH.

ecology: a survey of Canadian pest control
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Introduction

“Spirituality is the power of a person, a people, a
society, a state. Without him, there will never be
happiness, said the first President of the Republic of
Uzbekistan IA Karimov. That is, one of the leading
propagandists of spirituality is the art of theater.
Because it directly affects the audience. By acting as
a spiritual bridge between what is happening on stage
and the audience, it provides spiritual nourishment to
every actor who embodies the image of the heroes on
stage and to the spectator who watches their actions
with the power of double influence. "Theater is a
pulpit, a school, a center of enlightenment, etiquette.”
[2],

The radical reforms being carried out in our
country in the spiritual and enlightenment spheres are
yielding practical results. Of course, in recent years,
these reforms, along with other areas, are becoming
more and more evident in the theatrical life of our
country.

Main part

A number of decisions are being made by our
government on the development of theatrical art.
Many theaters in our country take part in festivals
around the world and return with proud results. Young
actors, directors, artists, playwrights are rapidly

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2021.08.100.22

entering the theaters. They are bringing a new breath,
a new look, a new form to the theaters. This is
primarily due to the fact that all state-owned theater
groups in the country have the opportunity to form
their own repertoire. As a result, the theme, content,
number and age of new works appearing in the
repertoire of our theaters are expanding year by year.
As the number of plays appearing on the stages of our
theaters increases in recent years, their selection can
meet the needs of different segments of today's
audience, especially in the minds of our youth to form
national and universal values, love and devotion to our
parents and independent homeland. the issue of
staging and summarizing selected works on
contemporary themes that can give spiritual strength
is becoming more and more relevant. Consequently,
because theater is the art of spectacle, each theater
team must first and foremost constantly study the
needs and wants of its audience.

During the years of independence, our
playwrights have achieved unprecedented creative
freedom. They had the opportunity to create works on
different topics, in different genres, about different
historical periods in the life of our people. Given the
fact that this period is the return of ancient traditions
and customs and values to our people, it seems that in
the early days of independence, our playwrights
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addressed a broad historical theme. After all, this very
topic remained under the persecution of ideology
during the Soviet era. Of course, even in historical
drama, events take place in the distant or recent past,
but in their essence, especially the struggle of the
protagonists, must be in tune with the times. Their role
in educating the younger generation in the spirit of
national pride and respect for our national values is
invaluable. Another reason why so many historical
works were written and staged during the years of
independence is that they were written for certain
dates as a state order.

"As much as our youth is excited to see
performances based on the works of scientists,
statesmen, poets, who glorified the honor of our nation
and introduced it to the world, it embodies modern
heroes in our society, reflecting the current events and
struggles for independence,” he said. so much of them
It's exciting." Only playwrights and stage actors
should be able to find relevant and vital themes and
interpret them with the help of effective means of
expression.

The playwright goes through a arduous journey
until he writes a poem and takes it to the stage.
Because even when the play is read in the theater
team, different opinions are expressed. The
playwright patiently refines the work, focusing on the
most important aspects of the feedback. In this
process, the director, artist, composer, actor, in short,
collaborates with all creatives. The playwright will
have done his job only when the play is seen on the
stage and presented to the audience. In the coverage
of modern topics, unfortunately, there are
shortcomings such as lack of understanding of the
processes taking place in life, lack of knowledge of the
rules of the scene, the fact that the conflict stems not
from strong character clashes, but from petty domestic
troubles.

In order to overcome such shortcomings, our
playwrights will have to constantly study life, observe
people, their behavior and lifestyle. A playwright can
create a truly modern work only if he feels the pain of
the people, their dreams, problems and experiences
today.

The leading representative of the Enlightenment
was M.A. Behbudi in his "What is theater?" In his
article, “Theater is a preacher and reprimander, and a
clear demonstrator of harmful habits, customs and
practices, ugliness and harm. He is the one who speaks
the truth and reveals the truth without following
anyone. ”’[3] may have meant to guide his walking feet
in the right direction.

Our people know Rixsivoy Muhammadjanov
well as a screenwriter. His films have contributed to
the development of Uzbek cinema. Recently, R.
Muhammadjanov began to work effectively in
theatrical drama. The plays written by the playwright
were staged one after another at the Uzbek State
Drama Theater.

The two-act, four-act drama "Living Orphans"
was staged by one of the theater's young actors,
Bahodir Mirsodikov. B. Mirsodikov is one of the most
talented young actors who has his fans, and his
success in directing is directly related to dramaturgy.

Dramaturgy is a genre of literature. But he was
born in exchange for the emergence of theater. So
drama cannot live without theater. A good play will
not wait long for someone to come to the theater. Next
to a good play comes the theater itself. The drama
"Living Orphans" is a praiseworthy poem.

Pesasi tells the story of the life of an orphan in
an orphanage. The protagonists of the work are young
men and women named Butir, Bakhtiar, Bakhor and
Nazira, and the events are mainly based on the debate
between them.

.... we punch our children in the chest for our
future, but we don’t know that thousands of children
live in orphanages without knowing who their parents
are. Fortunately, we have a tolerant state. If you give
birth, you can give birth. He can take care of the state
himself. What is happening to us, and what other
abyss are we heading for? I'm sorry, | talked a lot and
preached. Just one request from you, when you go
home, slowly look in the mirror and look into your
ears. No, no, not here, at home, at home. Someone can
see it here. ”

As you read this monologue in the language of
Butir, the protagonist of the poem, we are convinced
that it was used to write this monologue from the
events of the poem to his words. With this we can
rightly say that the playwright was able to achieve his
goal.

After reading the poem, you will encounter
elements of film dramaturgy, such as the theme that
rises in it, the intensification of intrigue, the blurring
of dialogues, the unexpected occurrence of a solution.
However, the laws of the performing arts were not
circumvented, but completely subordinated to it. This
was clearly evidenced by the play’s revival on stage.

The play was released in 2009 as the debut of the
young, talented actor of the theater Bahodir
Mirmagsudov. When it came to the name of the play,
the director did not keep the title of the work, but
called it "Children of the State" in order to further
enhance its artistic power. In a sense, the name led to
the full realization of the playwright's goal.

It is no secret that the reader who reads the poem
before the performance is staged or even if it is staged,
embodies in his imagination the appearance of the
protagonists, their clothes and character. The genre of
the play, when considered more seriously in terms of
the subject matter raised in it, created a situation in
which the emergence of such a spectacle was
contradictory. It’s a good thing that the actor is
constantly moving on stage, but the fact that many of
the moves are unjustified, the improvisation found by
the actor, the increase in exaggerated actions, makes
the performance feel bacchanalian.
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It is said that everyone gets a reward based on
what they do. However, we can see from their
applause that the audience watching this scene is
expecting exactly the same result. Bakhtiar and Bahor
agree to play the role of lovers to find out how close
Butir’s words are to the truth. But it is no secret that
in one corner of their hearts they dreamed that Butir's
jokes would come true. Butir teaches Bakhtiar and
Spring how to behave when their parents come. He
warns them not to back down from their covenants,
even if they object. The performance within the play
begins. First, Bakhtiyor's father, Nasliddinov
(Honored Artist of Uzbekistan H. Arslonov), enters
with a diplomat. Nasliddinov interrogates his son.
While answering the questions asked by his father,
Bakhtiyor began to answer with a sigh, as if he had in
fact felt that these things were being done. Butir
notices this and helps Bakhtiyor not to "fail" before
the end of the show, and answers Nasliddinov's
guestions without hesitation. When Nasliddinov asked
Butir who he was, he introduced himself as Butir
Davlatovich. The response of this unfamiliar young
man refreshes the father. He even falsely tells Butir
that he knows his father. Butir's answer is always in
cash, and Nasliddinov enters the room after he says,
"Everyone knows my father." Some time later,
Bahor's mother, Humora (Honored Artist of
Uzbekistan T. Mirmagsudova), came in and asked her
a question. Butir responds instead of spring. Humora,
who meets Butir, goes inside. Young people will
remain on the stage waiting for the result.

Butir's jokes about Bakhtiar and Bahor were
true. We can understand the bitterness of the truth
when we see Nasliddinov and Humora inside and
enter the stage in a completely different guise. Parents
who seemed pleased that their children were finding
their own happiness were now firmly opposed to them
marrying. The emergence of such resistance for an
unexplained reason hastens Bakhtiyor. So he rushes to
find out why his father resisted. The father, however,
is unable to explain why, as the two young men in
front of him, who are about to get married, are his
children. Realizing this fact, Humora is also against
the wedding, she too cannot answer the questions of
her daughter Spring. The situation becomes tense, and
of course, Butir, who started the show at such
moments, speaks himself to end the show. Neither
Nasliddinov nor Humora could disobey Butir because
he was telling the truth. Bakhtiyor and Bahor, seeing
the situation of their parents, now fully believe that the
blood bond between them is true. Their truth is
revealed, and now it was the turn of Butir, the
protagonist of the play. From the beginning of the play
until now, the audience believed that Butir was the son
of an academician. It is true that when Davlatovich
introduces himself, the audience feels something, but
in Butir's behavior, this feeling loses its power
because he does not talk about orphanhood at all.
When Bakhtiar punches Butir for insulting his parents,

his source of truth begins to open on its own. Butir
grew up an orphan like them, but like them, his father
or mother was not an orphan while he was alive, on
the contrary, he is a real orphan, and neither his father
nor his mother know. At the end of the play, Butir
reads a monologue about a fact he has been hiding
until now. You won’t see her cheerful mood in the
previous scenes as she reads the monologue,
wondering why the sacred feeling of love is losing its
power day by day, and as a result the orphanage is
filled with kids like her, actually hiding her horrible
past behind laughter, not out of embarrassment. that
he is rubbing himself even if he is lying, pouring out
the pain he is hiding in the depths of his heart.

If we pay attention to the performance of the
actors in the play, we must first focus on the image of
Butir. If we compare the image of Butir at the
beginning of the show with the image of Butir at the
end of the play, we see a huge difference between
them. Actor A. The growth of acting in the transition
from stage to stage in Akhmedov's performance, or
more precisely, the change in the situation, that is, the
dialectic of the image, seems to be one of the greatest
achievements in the performance. True we have
pointed out that if the reader who reads the above
verse sees the play, he cannot digest it as Butir from
the actor's appearance. However, when it comes to the
result, we see once again that the most important thing
in the school of acting is that the performance is
important, that the actor's performance can overcome
the inability of the audience to digest and find a way
to the heart of the audience.As for the rest of the
actors, S., who is embodied in the image of Bakhtiar.
We can see by the end of the play that the artificiality
in Mansurov's performance has turned into artificial
declamation. Yo, who played the role of Spring. As
for Yuldasheva's performance, she is N., who is
embodied as Nazira. She was able to show herself as
an actress with strong emotions towards Toshmatova.
Bakhtiyor and Bahor's parents came to life on stage.
Arslonov and T. Mirmagsudova's performance
provided its naturalness thanks to the experience
gained for young actors.

Conclusion

As for the artist’s work, we didn’t see any
amazing stage equipment in the show. Perhaps the
reason for this is the emphasis of the director, who also
undertook this work, on the conditional full disclosure
of more events. If symbolic details were found in the
artist’s work based on the idea of the play, the actors
would be given more freedom and would show their
power in increasing the effectiveness of the play.

The debutant director was able to show that with
his first stage work, he developed his directing ability.
In 2010, the play took part in the 11l Republican
Festival of Young Directors "Debut-2010", dedicated
to the "Year of harmoniously developed generation."”
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At the festival, the play was judged by a panel of
judges consisting of well-known theater professionals.
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in modern cultural studies, the conditions, factors and importance of its formation.

Key words: Youth, Renewing Uzbekistan, innovation, cultural innovation, factor, communicative competence,

social thinking.
Language: English

Citation: Abdunazarova, N. (2021). Key factors for the formation of innovative culture in education of youth in
renewing Uzbekistan. I1SJ Theoretical & Applied Science, 08 (100), 117-120.

Soi: http://s-0-i.org/1.1/TAS-08-100-23
Scopus ASCC: 3304.

Introduction

No matter how socio-economically and
technologically advanced society is, each historical
epoch raises new and complex issues on the spiritual
and educational maturity of man, the upbringing of
young people. Mankind has found that this problem
has always been in the focus of attention of scientists,
philosophers and political scientists, teachers and
educators.

The main foundation in ensuring the sustainable
development of any state is the human factor, which
is associated with its intellectual potential. From this
point of view, given that a large part of the country's
population consists of young people with modern
knowledge and skills. Protecting the interests of this
layer in the socio-economic and other spheres and
finding a theoretical and practical solution to the
current issues is an important task on the agenda.
Exactly, we want to approach this issue from a cultural
point of view.

Today, more than 60% of Uzbekistan's
population is 18 million. strong, courageous,
enthusiastic young people. That is why youth policy is
reflected in all strategies to ensure the sustainability of
state development. Today in Uzbekistan, all the
necessary conditions are being created for the
realization of the vital issues and goals of young

Doi: éros¥®f https:/dx.doi.org/10.15863/TAS.2021.08.100.23

people. The problems of young people are being
addressed at the level of state policy.In particular, on
the initiative and with the practical assistance of the
President of the Republic of Uzbekistan, a total of 40
laws and regulations directly related to the lives of
young people were adopted. To date, more than 20
meetings of factions of political parties in the
Legislative Chamber have provided an opportunity for
about 50 young people to participate in the discussion
of laws with about 30 proposals However, the issues
that need to be addressed in this regard have not yet
been resolved. In this regard, the head of our state
Shavkat Mirziyoyev said: “Today's youth is the
largest generation in the history of mankind, because
they are 2 billion years old. man. The future and
prosperity of our planet depends on what kind of
person our children will become. Our main task is to
create the necessary conditions for young people to
demonstrate their potential. The idea of violence is to
prevent the spread of the "virus". We will not achieve
our goals if we do not organize our work in the field
of education, culture and art on the basis of a clear
system and increase their effectiveness.

Main body
The main requirement of today's rapid process is
that young people have a deep understanding of the
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new qualitative changes taking place in social consistent professional competence. Competence

processes, do not succumb to negative external
influences, increase the creative nature and eliminate
the flaws of laziness and indifference. The
harmonization of religious and secular values, the
educational impact of the environment in the family
and society, and the role of science and education in
the formation of the national idea in the minds of
young people are invaluable. Values represent the
succession between the past and the present, so the
history of the nation, its past life and culture are
expressed in the values itself. That is why every
political system, every state uses values for its own
purposes and interests. The status and importance of
values and their impact on human beings are
inextricably linked with the policies pursued by the
existing social system in society.

As noted by the First President of the Republic
of Uzbekistan in his book "High spirituality is an
invincible force"; “Of course, it is impossible to
imagine the spirituality of any people or nation
without its history, unique customs and traditions,
vital values. In this regard, the natural and spiritual
heritage, cultural riches, ancient historical monuments
are one of the most important factors.

In the current context of Uzbekistan's
development, the approach of our nation to the process
of globalization should consist in the protection of our
historical values and the appropriate assimilation of a
new culture. It is expedient to apply the positive
results of modernization on the path of our
development.

At the same time, it is important to protect young
people from the destructive influence of "popular
culture”, which alienates them from the national way
of life and encourages them to disregard moral norms.
Articles, shows, and websites aimed at poisoning the
minds of young people in the media, television, and
the Internet, and suppressing perceptions of good and
evil, not only forbid access to websites, but also
enhance our national values in every way possible.

The main form of a spiritually mature and perfect
person is to have high intellectual, moral and spiritual
qualities, to have deep and modern knowledge, broad
outlook, the ability to think independently, to have a
high level of spiritual maturity to show that high
spirituality is an important factor, to develop serious
dangers aimed at disrupting our spiritual life and ways
to prevent them. In this regard, given the great role of
cultural innovations in the formation of innovative
culture in the education of young people, it is
necessary to activate communicative communication,
the formation of communicative competence,
motivate young people through various positive
psychological practices.

Social networks have a profound negative
impact on the spiritual world of young people. In such
a complex process, it is important to form cultural
competence among young people, to establish

means the ability to use theoretical knowledge in
activities, to demonstrate a high level of
professionalism, skill and ability, from a
psychological point of view, competence helps young
people to draw consistently evolving conclusions
about how to behave in unexpected situations, how to
communicate in unexpected situations, how to interact
with competitors, how to use information full of
contradictions in performing ambiguous tasks. In this
regard, young people need to be able to properly direct
their knowledge, skills and abilities.

Some representatives of modern psychology,
aimed at increasing the psychological potential of man
through the use of various positive psychological
practices see communication as a place for
approbation, testing and presentation of subjective
models of managing their behaviour in the process of
activity. At the same time, communicative
competence is manifested in the development of
subjective control skills, the formation of a positive
form of worldview, the desire for success, the
formation of guidance, the ability to build
relationships in accordance with the purpose.
Improving the educational environment of the
individual is seen as a guarantee of communicative
competence. Communicative competence is also
related to the correct understanding of a person’s
behaviour. It is precisely in the process of
communication that the content of human behaviour
is properly conveyed to others that a person evokes a
sense of satisfaction as a subject of social partnership.
Ultimately, a high level of communicative
competence ensures success in society, which in turn
affects a person’s level of self-esteem. Low levels of
communicative competence lead to stress, anxiety,
and fear.

Communicative competence is manifested in the
support of communication with the interlocutor,
respect for his "I". Psychological encouragement and
support of the student as a communication partner in
the professional activity of the teacher is an important
factor of pedagogical success in class and out of class
time.

Another important component of the general
structure of professional psychological competence in
pedagogical activity is social competence, because the
modern teacher only imparts knowledge to the
student. information conveys information, but also
acts as a mediator between the developing individual
and society. "Child - society” relations. the
appropriateness of the interaction also depends on
how competent and efficient the teacher is in social
life.

The level of social competence of the individual
plays an important role in the process of establishing
interaction.

However, according to research conducted by
psychologists, citizens have a new social. the
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formation of the level of social competence in people
plays a special role in the process of adaptation to the
conditions of globalization. Environmental, political,
ideological, social changes not only determine the
development of social thinking, but also affect
people's self-awareness, life values, personal
problems. social competence plays an important role
among the wvarious forms of psychological
competence that modern psychology studies.

Since competence is a specific structural feature
of an individual, psychologists also emphasize
another component of this structure - auto
competence. In modern psychology, auto competence
- the purposeful change of personality traits and
behavioural skills of the subject. is a category that
means that one is ready to use the resources of one’s
mental capacity wisely, that one has the potential to
do so.

Auto competence is the effective assimilation of
new knowledge, information, information. it also
includes the independent formation of high-level self-
control skills and competencies, voluntary guidance
on how to succeed. Thus, auto competence is a quality
of a person that is formed at certain periods of human
life and allows him to deal effectively with a particular
type of activity.

Many opinions have been expressed that the
development  of  professional  psychological
competence depends not only on the amount and
quantity of psychological knowledge, skills and
abilities, but also on the subject's aspirations to master
and implement a competent model of professional
behaviour. In this case, a certain individual subject,
the direction of the person's values, way of thinking,
worldview, beliefs, ideals. The nature of self-concept,
self-awareness, motivation to be competent plays an
important role. In particular, the content of
motivational  characteristics is important in
determining the effectiveness of competence.

Conclusion

Thus, mass culture was originally formed in
Europe and is considered to be widespread in the era
of globalization, even in the countries of the East. This
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culture is mainly the organization of entertainment in
the field of sports and music. based on its forced
promotion in the media. Representatives of popular
culture in different societies to a large part of the
population think of everyday events - events, the
simplest, material needs, representing the individual.
They present "products of creation” that lead to
laziness, laziness, and sloth, in short, without
meditation. As a result, the population, especially
young people, do not care about working on
themselves, creative research, expanding their
personal capabilities, developing their skills. On the
contrary, earning money and having fun without
difficulty becomes their most important life goal. The
rapid development of industry, the creation of
technical means to amplify sound, as well as the
convenience of high-speed transmission  of
information, the expansion of international relations
and cultural ties have led to the spread of popular
culture in the East. Including the youth of our country
are not indifferent to such cases.

It is known that today young people meet their
information needs not only in schools and families,
but also through radio and television, the press, the
Internet, using a variety of information and data. The
saddest thing is that young people who do not have a
culture of information consumption spend the most
valuable free time, the bulk of their budgets on the
"Social Network" and communicate with others with
respect for communicative competence, that is, their
"I". they also lower their self-esteem. As a result,
communicative  competence  decreases.  they
experience stress, anxiety, and fear.

In today's fast-paced process, social competence
among young people and citizens in general plays an
important role. One of the main functions of social
competence is "Youth and society" relations,
ecological, political, ideological, social changes, the
development of social thinking, as well as human
values, which play an important role in the social
interaction of young people, the creative process, it
also helps young people to become a socially active
layer of society.
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DIGITAL MODEL OF THE FORMULA OF LIFE

Abstract: A cognitive model has been developed for the verbal formula of the life of an individual who is in fear
for his health due to the COVID 19 pandemic, for the numerical solution of a multidimensional equation of known
cognitive meanings of unknown variability of z-variables zi,zi»,ziz (with known meanings) corresponding to the above-
mentioned formula of life.The control parameters of the model are the values of the indicators the cheerfulness
indicator — 3 components of the eigenvector (or eigenvectors) from the matrix of eigenvectors Css.

Model calculations of the distribution of sick and healthy people before and after vaccination have been carried
out. In 5 groups of 24*5=120 individuals, 4+9+10+9+10=52 individual (2 million 80 thousand people) with
deteriorated physical and spiritual health, 14+9+11+10+14=58 individuals (2 million 320 thousand people) have
improved "body vigor", "cheerfulness of spirit", "optimism", the remaining 10 individuals (400 thousand people)
experience multidirectional deviations (measured by the values of variability z29;;,20;5,2933,t=1,...,5; i=1,...,m) of their
3-x indicators. The "calculated" conclusion for n = 3 was obtained: with the greatest weight it manifests itself in a
digital model corresponding to the above formula of an individual's life, “strength of mind" - 59.76%, "vigor of the
body" manifests itself one and a half times weaker - 33.5%. This is a quantitative proof of the dominance of the
spiritual world of the individual's consciousness over his bodily infrastructure.

Key words: COVID 19 pandemic, vaccination, cognitive model, individual life formula.
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OUO®POBASA MOJEJIb ®OPMYJIbI /KU3HN

Annomayusn: Pazpabomana KOZHUMUBHASL MOOETb OISl CJIOGECHOU (DOPMYIbL HCUSHU UHOUBUOA, HAXOOAUE20Cs
6 cmpaxe 3a ceoe 300pogve uz-3a nandemuu COVID 19, yuciennozo peuwieruss MHO2OMEPHO20 YPABHEHUSL U3BECIHBIX
KOZHUMUBHBIX CMbICII08 HEUZBECHHbIX UBMEHUUBOCMEU 1-NePeMEeHHbIX Zi1,Zi2,2i3 (C U3BECMHBIMU CMbLCIAMU),
COOMBEMCMEYIOUe20 BbIUEHA36AHHOL (OpMYNe JICUSHU. YRpasnsiowumy napamempamu Mooenu AGI0mcs
BEUYUHBL UHOUKAMOPO8 UHOUKAMOP 0600pocmu — 3-X KOMNOHEHm COOCMEEHHO20 6eKmopa (Uiu cOOCMEEHHbIX
8eKMOpos) uz mampuysl coocmeennvix eekmopos Caz. [Iposedenvl modenvbHble paciemul pacnpedeerus OOIbHbIX U
300po8uIx 00 u nocie sakyunayuu. B 5 epynnax uz 24*5=120 unousuoos y 4+9+10+9+10=52 unousuoa (2 man 80
MblCAY 4eno6eK) YXYOuUIuUcy meiecHoe u oyueeHoe 300pogve, y 14+9+11+10+14=58 unousuoos (2 man 320
MbLCSAY YeN0BeK) YIYHUULUCH «600pocmb melay, «600pocmsb 0yxay, «onmumuzmy, ocmanvhsie 10 unousuoos (400
MbICSY  YEN0BEK) UCTLIMbIBAION PA3HOHANPAGIEHHbIE OMKIOHEHUs. (U3MepseMble 3HAYCHUSMU UIMEHUUBOCTNU
7031,205,2053 t=1,...,5; i=1,...,m) ceoux 3-X noxazameneii.

Honyuen  «svluucaennvlily npu N=3 661600. ¢ HAUOOILUUM BECOM NpPOssIsem cebs 6 Yu@poeou mooenu,
coomeemcmayowel GbLLUEeNnpPUeOeHHOU (opmyie HCUsHU UHOUsUoa, «cuia oyxax» - 59.76%, 6 normopa pasa crabee
nposensiem ceos «6oopocmv meaay - 33.5%. Imo — KoauvecmaenHoe 00KA3AMeNbCMEO OOMUHUPOBAHUSL OYXOBHO20
MUPA COHAHUS UHOUBUOA HAO e20 MeNeCHOU UHPaAcmpyKmypoll.
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Knrwueewie cnoea: nanoemus COVID 19,

BBenenue

Kommmiekc TPEBOXHBIX TIEPSKUBAHUNA O
COOCTBEHHOM KM3HU MU O XXU3HH OJIM3KHUX JIFOAEH,
coobmenns B CMUM o moxapaX, HaBOAHCHUSIX,
M3MEHEHHSIX KIIUMAaTa, pa3InyHble OrPAaHUYCHUS IS
CYIIIECTBOBAHMS WHANBUAOB H3-3a nmanaemun COVID
19 ¥ T.8. 3aCTaBIAIOT HAC MCHATH YKIAJ JKU3HU.
Jlronu GosTCS yMEpeTh, 3TOT CTPax HEOOXOOUM ISt
BbDKMBaHUS ~ BO Bpems mnangemun COVID 19.
CoOiofieHe  BBOJMMBIX HpaBMil palboOThI, yueObl,
MepeABIDKEHNS, OOMIEHMs 3acTaBIIIOT HAC HWHAYe
BHJICTh BOKPYT TPOHCXOAAIICE, NPEACTHHO TOYHO
BOCIIPHHUMATh OTKJIOHEHHUS 3I0POBBS TeJa, AYIIH.
[pouszomen «HATYPHBII» OSKCIOCPUMEHT Hal
(OKMBOW» CHCTEMOM — M3MEHWIUCh IIPOLECCHI,
COOBITHS, TIPOHM3OMICIIINE B <(OKHBOI» CHCTEME: B
ceMbe, Ha MPEONPUATHIX, B paiioHe, B 00JIacTH, B
OTpaciy SKOHOMUKH, peciTyOnnKe.

OnHUM U3 CHOCOOOB MPABUIIBHOTO BOCIPUSTHS
MPOUCXOIAIINX HM3MCHEHHWH  SBJISAETCS  aHaJW3.
PaccMoTprM KOHEYHOE MHOXKECTBO HWHJWBHUJIOB,
HaXOJSIIMXCS 07, BO3JECHCTBHEM KOMILIEKCA
TPEBOXKHBIX ITEPEKUBAHUI 0 COOCTBEHHOM KU3HU HITH
O JIPYTUM MoBOAaM. [10CKOJNBKY pedb UJIET O KU3HH
WIH CMEPTH TO PACCMOTPHUM OJHY U3 CIOBECHBIX
thopmynt ku3HH: «OOAPOCTH Tena +0oxpocTs ayxat
ONTUMU3M=KH3HESCTOHUKOCTEY. Ecmn cuna
MPOSIBJICHUS «OOIPOCTH Teda», «OOAPOCTh IyXay,
«ONTHUMH3Ma», «KH3HECTOHKOCTH» PaBHA BEIHUHHE
c¢=1 u Hem3MeHHa, TO (opMyJa >KH3HH UMEET BUI:
1*«bogpocts  Tema»  +  1*«bompocth  myxay
+1*«ONTHMH3M» =« KU3HECTOMKOCTEY . OTa
ujeanbHas CIOBeCHas (opMysa ¢ BecaMu, paBHBIMH
1, Ha paKTHKE OTIUYACTCS 3HAUYCHUSIMH, KaK BECOB,
TaKk ¥ 3HAYEHUSIMU HUX H3MEHUYHMBOCTEH Zi1,Zip,Zi3,
HM3MEPEHHBIX Ha i—OM HMHIMBUIE — WX 3HAYCHUS HE
paBHBl 1. A KakWe 3HAYCHUS MPUHUMAIOT Beca U
Zi1,Zi2,Zi3 B MOJICITH ¥ HA MPAKTHKE?

Hmwke pa3spaboraHa KOTHUTHBHAsS MOJENb
IUGPOBU3ANMK UL BBIIICTIPUBEICHHOW (OPMYJIIBI
KU3HN WHAWBHIA. JlBa  TEpBBIX HMMEH-CMBICIIOB
moKazarejeld OTHOCATCS K WHIUBHUIY, TpeTuit
OKa3aTejb «ONTUMH3MY» CHIIbHO 3aBUCHUT OT MEPBBIX
IIByX, OH TOXE OTHOCHTCA K XapaKTePHCTHKE
WHIABUA.

Hcxonnble naHHbIE

Msbl OyneM pyKOBOACTBOBATHCS CMBICIOBBIMHU
COJIEP)KaHUSIMH  CIIOBECHOH  (OpMYJIBI KHU3HH
«6oapocTh Tena +00poCTh nIyxa+
ONTHUMHU3M=KH3HECTOUKOCTEY». HA3HAYUM 3aJaHHBIM
OJIHO CMBICIIOBOC ypaBHEHHE BHa cMbICi(Zil)*c11+
cmbIci(zi2)*c12+empica(zi3)*c13=cmpica(yil),
i=1,...,m. enaoe 4uciIo M — KOJIUYECTBO UHIUBHIOB.
MBI caienany miar mepexoja oT CJIOBECHOTO OIUCAHUS
B KOTHUTHBHOMY OIMCaHWIO. JTO  MHOT'OMEpHOE
KOTHUTHBHOE  ypaBHEHHUE [1-2] M3BECTHBIX

BAKYUHAYUS, KOCHUMUBHAA MOOENb, (POPMYIA HCUSHU UHOUBUOA.

KOTHUTHBHBIX CMBICITOB HEM3BECTHBIX
M3MEHYMBOCTEH Z-TIEPEMEHHBIX C MPaBON YaCThIO.
ITocTossHHBIE napameTpsl Ci1,C21,C31 MHOIOMEPHOI'O
KOTHUTUBHOTO YPaBHEHUS UMEIOT HWHTEPIPETAIHIO
ko3¢ dunneHra KOPpEeIALUN:
C11=C0rr(z1,y1),C21=c0rr(zz,y1),cs1=corr(zzs,y1). = Onmu
SIBJISIFOTCS.  HEM3BECTHBIMH ~ KOMITOHEHTaMH  1-r0
cobcTBeHHOro Bektopa €1=(C11,C21,C31)T HemsBecTHOI
marpuilbl C3z COOCTBEHHBIX BEKTOPOB, HMEIOIIEH
HEU3BECTHYIO JMArOHATBHYO MATPHUILy COOCTBEHHBIX
qucen A33:diag(k1,k2,k3).

[MocrosinHble mapameTpbl  C11,C21,C31  («Becay
OpPOSIBIICHUST  3-X TIOKa3aTeiedl) JODKHBI OBITh
HEU3BECTHBIMU KOMIIOHEHTaMH 1-TO COOCTBEHHOTO
Bextopa €¢1=(C11,C21,C31)". OHU (311EMEHTBl MATPHUILLBI
(z,y)-xoppensimii) WMEIOT, KpPOME MPHBEICHHOM
MaTeMaTHIECKOW HMHTepIpeTanyu: C11=COrr(z1,y),
C21=C0rr(Z2,y1), C31=COrr(Zs,y1), UMEIOT KOTHUTHBHYIO

WHTEPIPETAINI0 —  SABISAIOTCA ~ WHAUKATOpaMH
MNPUCYTCTBUSL  3HAHWK. Marpuua HHIUKATOPOB
3HaHUi C3z MOJENUpyeTcs YUCIASHHO MPHU pEIIeHUur
03. KomnoseHTHl  (C11,C21,C31)T  oTHocuM K

M3MEHYHMBOCTSIM HE pa3sHbIX BaIUAHBIX ITOKa3aTelseit
(TIepeMeHHBIX) Y1,Y2,Y3, @ OTHOCHM K H3MEHUHBOCTH
OIHOM  Y—TepeMeHHOil yii  Cu1=corr(zy,y1),
C21=C0rr(22,y1), C31=COrr(zs,y1), COOTBETCTBYIOMIEH
M3MEHYMBOCTSIM BCEX Z—IIEPEMEHHBIX. OJTH JIETallH
OTIMYAIOTCS  OT  Jetaiedl  mpexkHux  [3-13]
W3MEHYMBOCTh TEPEMEHHON — KOJHUYECTBO Zi B
oTKioHeHUH Zi=(Zi-0) MOJENbHOro 3Ha4YeHHs Zj OT
cpemrero 3Hadenuss 0 x14]. VI3sMeHUHBOCTD j-0if Z-
MepeMEHHOM IpHCYIIa KAKIOMY €€ 3HaueHHIO Zj,
i=1,....m. 3uauenus zi u 0 omnpenenaeHsl Ui
COBOKYMHOCTH  3HadeHud  Zj=(z;-0), i=1,...,m.
CymiecTByeT CBSI3b MEXIY MapaMd HM3MEHYHBOCTEHl
Zki=Tijzkj, rij=corr(zi,z;j), k=1,....m; i=1,...,n; j=1,...,n,
Juist apbl Homepos (1,j) z-mepemennbix [15-17].

Ecnu 3Hak 3HaveHus Zij, Ke{l,...,m}, paBen
«MHUHYC», TO COCTOSIHUE HHJIMBUJA YXYALIMJIOCH
(YMEHBLIMIOCh HA BEIMYHMHY Zikj) OTHOCHTEIBHO
CTaOMIIBHOTO COCTOSIHUS (C HYJIEBBIM OTKJIOHEHUEM).
Ecnu 3Hak 4yucna Zij paBeH IUIIOC, TO COCTOSHHE
WHIUBHJA YITYYIIUWIOCH (YBEINYHIOCH HA BETUIAHY
Zikj) OTHOCHUTEIBHO CTaOMIIBHOTO COCTOSHHUS (C
HYJIEBBIM OTKJIOHEHHeM). Hwxke Monenupyrorcs
HEeHYJIeBble BEJIMYMHBI Zikj, CJEIOBaTEIbHO Halla
MOJIeTIb HE OPUEHTHUpPOBaHA Ha poOOTOB. JluHEHHbIE
KOMOWHAIMK 3HauYeHHH Zij, J=1,2,3, obOpasyror
3HAYCHHs M3MEHYUBOCTEH VYi1,Vio,Yiz Y—TIEPEMECHHbIX,
OTHOCHTENBHO KOTOPBIX BEPHBI TE )K€ CBOWCTBA U
ananoruynsie cootaorrenust: (1/m)(Yijt. .. +Yim))/m=0,
j=1,2,3.

B cratbe [ 18] MBI IpUMEHIIIN IPYTYIO MO3aUKY
MHIUKATOPOB: HA3HAYMJIM [0 OJHON KOMIIOHEHTE BO
Bcex 3-x Oymymux NCeBIO0 COOCTBEHHBIX BEKTOPAX.
3nech mpUMEHsieM JPYryl0 MO3auKy Ui (UTYpbI
MHIIMKATOPOB. 3/IeCb Ha3HAUYUM BCE KOMIIOHEHTEI
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TOIBKO 1-oro coOcTBeHHOro BekTOpa. MHAmkarop BBIUMCIIAETCS  TNPH  W3BECTHBIX  CMBICHAX  Z-
[19] Hanuuusi 3HaHMs (MHOUKATOp OOAPOCTH) — IIEPEMEHHBIX 71,22,Z3!

KOMITOHEHT Ckj COOCTBEHHOTO BEKTOpa, 3HAUYCHUE
KOTOpPOUM JIOMUHHPYET HaJ| 3HAYCHUSIMH KOMITOHEHT
JIPYTUX COOCTBEHHBIX BEKTOPOB: Cki>kj, [=2,3;
k=1,...,m. Hwke MBI yBUIHM, HOMEP COOCTBEHHOTO
BEKTOpa COBMAJaeT ¢ HOMEPOM 1 HaMMEHBILIEro
cooctBeHHOr0 umcina A1=-0,0061362. mpu sTOM
BEJTMYMHA KOMITOHEHTHI 1-r0 COOCTBEHHOTO BEKTOpa
Ckji- K-ass koMmoHeHTa 1-r0 COOCTBEHHOrO BEKTOpa
(1-ro cronbua wmatpunbl  Cpn  COOCTBEHHBIX
BEKTOPOB), MTPEBBIIIACT 3HAYCHHE KOMIIOHEHTHI 2-TO
U 3-ro cobcrBenHoro Bekropa mpu k=1,2. Tperbs
KOMITOHEHTa 1-T0 COOCTBEHHOTrO BEKTOpa B HAIEM
npuMepe He 00J1a/IaeT 3TUM CBOWCTBOM.

BenmmurHa ~ KOMIOHEHTBI  Ckj paBHa
ko3 dunmenty xoppemwsinua  [19-23] cw=corr(z,Y;)
VKa3blBaeT  HA  BXOXKJCHHE  HMEHH-CMBICIIA
mepeMeHHoON Zx (3HaHUSA 00 Zx) B HMA-CMBICT
nepeMeHHO#t Yj (paBHOH Yij=Zi1*C1j+Zip*Cojt. .. +Zin*Chj,
a CMBICI Yj PpaBeH CyMME CMBICIIOB Z-TIEPEeMEHHBIX
Zi1,Zi2,...,Zin HA3HAYMM  PA3HBIMH. OTUM MBI
¢dukcupyem Hammaue 3-x y—tepeMeHHbIX disp(y1)=A1,
disp(y2)=A2, disp(ys)=As. Kaxxnast y—rmepemenHas ya,
Y2, Y3 JOJDKHA OBITh TMHEHHONW KOMOHWHAIMEH 3-X Z—
MepeMeHHbIX ¢  KO(pQUIUECHTaMH,  PaBHBIMH
3HAYCHUSM KOMIIOHEHT COOCTBEHHBIX BEKTOPOB.
YKa3aHHOE TOMHHUPOBAHHE HE BBIMOIHEHO, HO 3aTO
HaiiieHa CHMMETpHUECKas KOPPENSLUOHHAS
MAaTpHIIa, Ui KOTOPOH BbIYKCIEHBI ee MaTpuia Cnn
COOCTBEHHBIX BEKTOPOB H MaTpHIla COOCTBEHHBIX
Asz3=diag(-0.0061362, 0.36397, 2.6423). D310
MO3BOJIMJIO TPOBECTH pacueThl MPH OTCYTCTBHH
TEOpeMbI CylecTBOBanus perieHuii O3.

MopenupoBaHue OTKJOHEHMH 3HAYeHMH
nokasarteJeil TeJia M OylIM OT UX 3HAYEHMIl NpH
CTA0MJIBHOM COCTOSTHHH

CII3 (CmeicnoBas [Ipssmast 3agaua) — 3To 3aga4a
TpaHc(hOpMAIMKA CUCTEMbI M3BECTHBIX KOTHUTHBHBIX
CMBICIIOB Z-TIepeMeHHBIX Zk,Ke {l,...,n}, B cucremy
anredbpandeckux ypaBHEHHH BUTA
Zi1Ck1+ZioCko+ZisCra+Z4CiatZsChs+ZisCrn=Yij,  1=1,...,m,
j=1,...,L<n, mepeMeHHBIE Zik KOTOPHIX OObEANHEHBI B
MaTpuIy Zmn W3MEHYHBOCTEH Z-TICPEMCHHBIX.
Pemienne CII3 nemaer moHMMaHWE AaHHBIX Oojce
BcecTOpOHHMM [ 13].

Msl paccmMaTpuBaeM HE CUCTEMY YpaBHEHUM
(xak B [1,2,13,14]), a omHO YypaBHEHHeE,
COOTBETCTBYIOLIEE dopmyie JKU3HU. Msr
paccmatpuBaeM CwmbicioByto [Ipsmyro 3agaay(CII3)
KOTHUTHUBHOTO KOHCTpYKTHpoBaHus (mpu n=3, (=1,
k=n=3) 3*k HemsBeCTHBIX «BeCOB» (Ck1,Ck2,Ck3) ¥ UX
M*3  HEW3BECTHBIMH 3HAUCHUAMH Zii, Zk2, Zk3
M3MEHUUBOCTEH Z-TIEpeMEHHBIX  Z1, 22, I3,
00pa3yIomux TMHEHHYI0 KOMOWHAIIHIO TI0 U3BECTHOM
dopmyne VYi1=zi1C11+Zi2C21+ZisCa1 (w3 Ilsimoit 3amaun
AT'K [17,24]) nnsa nepemerHO# Y1. I3MEHYHNBOCTS Vit
(B momeHT Bpemenu i€ {1,2...,m}) mepeMeHHO#H Y1

CMBICII(Zi1) * Ck1+CMBICI(Zi2) * CkotCMBICII(Zi3) * Ci3=
cmeicn(Yin), k=1,2,3. Hanuune auHeiHON CBSA3U BUaa
Yik=Zi1C1k+Zi2Cok+ZisCak , k=1,2,3, Mex Iy 3HAYEHHSIMU
HU3MEHUMBOCTEH  Zi1,Zi2,Zi3, Yik, K=1,2,3, mepeMeHHBIX
Z1, Z», Z3, Y1 ¥ BBINOJHCHUE OrPaHMYCHHWIA BUA
SIBJISIIOTCS  00s13aTEIbHBIMU, nbo wHCHoIB3yeM
cootHomenus u3 [IM AT'K [17,24].

HocranoBka Cmbiciaosoii Ilpamoii 3agauu

TpebyeTcss KOTHUTHBHOE CKOHCTPYKTHPOBATH
(MonenmupoBaTh) M HEW3BECTHBIX 3HAYCHHU Zip,
Zi2,Zi3,i=1,2...,m, H3MEHUYMBOCTEH  Z-TIEPEMEHHBIX
Z,ke{l,...,3}, mo oaHoO# u3zBecTHOU U 2 (U3 3-X)
HEH3BECTHBIM CMBICIIaM BBIYUCIICHHBIX
U3MEHYHMBOCTAX  Vi1,Yi2, VYis, I1=1,...m, 3-x y-
nepeMeHHbIX Y1,Y?, Y2 (13 [IM AT'K unn uz OM AI'K)
¢ HeusBecTHbiMH  mucrepcusmu  disp(y1)=A1=0,
disp(y2)=A270, disp(y3)=A3£0, Ai+A+A3=3,

IIpu 3TOM IOKHBI BBITIOIHATHCS YCIOBHS:

a)  cMBICI(Y1)=CMBICI(Zi1)*C11+CMBICI(Zi2) *C1+
(ziz)*C31, TOE BCce KOMIIOHEHTHI Cg1, S€{1,...,3}, 1-T0
COOCTBEHHOTO BEKTOpa IO a0CONOTHOW BEIHYMHE
JOJDKHBI IIPEBBINIATE IOPOrOBOE YHUCIO C1.Cs1>Co, IPU
HAIMYANA JTUHEHHOW CBS3M (JIMHEHHOTO ypaBHEHUS)
Ut HW3MEHYHUBOCTEH Z-TIepEeMEHHBIX BUJA
Zi1C11+Zi2Co1+Zi3C31=Yi1, diSp(Y1)=A1=0;

6) He paccMaTpuUBaeM CMBICIBI JAPYTHX Y-
MEePEeMEHHBIX Y7,Y3 cMbICI(Yi2) U CMBICI(Yi2) , €CITH UX
Jucrnepcuu He paBHbI 0.

VYcioBue a) 03Ha4aeT JOITyCTUMOCTh HEHYJIEBOM
JTUCIIEPCUU A1 B HAYAIbHOW MaTpuile Ass U3 Mapbl
Matpull (As3, Cs3) B pemaemoit Hike O3: (Asz, Caa)
=>(A%s3, C'33). Hame ycnosue Buma disp(y1)=r1=0
o3HavyaeT paBeHCTBO ( 3HAUYEHUH H3MEHUYMBOCTEH
yi=0, i=1,...,m. Torma PaBEHCTBO
Yi1=Zi1C11+Zi2C21+2i3C31 mpeoOpazyeTcss B pPaBEHCTBO
Zi1C11+Zi2C1+Zi3C31=0, KOTOpOe COOTBETCTBYET

MHOTOMEPHOMY ~ CMBICIIOBOMY  ypaBHeHuioo  (6e3
paBoil yacTn):

NP M3BECTHBIX  CMBICTAX  Z-TIEPEMEHHBIX
71,22,23: CMBICI(Zi1) *Ck1FCMBICT(Zi2) *Co+

eMbICi(Zi3)*Ck3=0, u6o cmeicm(0)=0 mpu i=1,...,m.
31eck MBI paccMaTpUBaeM OJTHOPOIHOE MHOTOMEPHOE
YpaBHEHHUE CMbICTIOB U3MEHUUBOCTEH Z-IepPEMEHHBIX,
paHee paccMaTpHUBalId HE OJHOPOAHOE MHOTOMEpHOE
ypasuenue [1-10].

KoruutuBnomy  pemenuto  CII3  Buza:
(cmbicn(zk),cmbicn(Y1) n cMmbicn(Y2))=>({3HaueHus z-
nepeMeHHbix  Zx, ke{l,...,3}, 3Hauenus Y-
MEPEeMEHHBIX Y1}COOTBETCTBYET HE EJUHCTBEHHOE
pemeHne BhITIen3I0xXeHHOH CMmbIcioBoit OOpaTHOI
3amaun: 1uudpoBas  TpaHCPOPMALUS  CHUCTEMBI
W3BECTHBIX CMBICIIOB Z-TIEPEMEHHBIX Zk, k=1,...,6, B
CHCTeMY JIMHEHHBIX KOMOMHAINH (B BU/E DJIEMEHTOB
MaTpuIBl Zmn) 3HAYCHUH Zik, M3MEHUMBOCTEH Z-
NEepPEeMEHHbBIX Zk, K=1,...,6, B ypaBHEHHAX BHUJA
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Zi1Cla+ZioCko+ZiaCka=Yi1, 1=1,...,M, TpH HaiIeHHOM PaspaboTaem KOTHUTHBHYIO Mojeb
criekrpe A*gz=diag(X'1,...A%s), 3meMeHTBl KOTOPOro nU(PPOBU3ANUH s BhINICNIPHBe/ICHHOI

A'1=0,\2,s paBubl 3 mucnepcusam: (1/m)(Yij...,Ymj)"
Vi - - - Ymi) =N, j=1,2,3, 3 Y-TIepEeMCHHBIX.
KoranuTtnsHO (1103HABATEIHHO) MOIYYSHHOE PEIICHHE
CII3 (£=1 momoOpaHHBIE CMBICIIBI) SMHCTBEHHO, HO

CMBICTBI ~ MOTYT  (OpPMYyIHUPOBaTbCI  Pa3HBIMH
CJIOBECHBIMU ¢bpazamu, CMBICIIBI KOTOPBIX
UAeHTHYHBL.  [lodTOMy MOXHO TOBOpHTH 00

«KOTHUTUBHOHN enuHCcTBeHHOCTW» pemenus CII3.
Yucnosoe pemenue CII3 ({3HaueHus] H3MECHUYUBOCTH
z-nepeMeHHbIX  Zk,ke{l,...,.3} He  sBAseTCH
CIIMHCTBCHHBIM, CYIIIECTBYET OeckoHeuHOe
MHOKECTBO MaTpUIl 3HaueHni u3MeHunBocTeit ZOms
JUTS. CMOJICTTUPOBAHHOM HU)KE MATPHIIbI COOCTBEHHBIX
BekTopoB Csz3. MBI HE [OKa3bIBaeM TEOPEMEI
CYINICCTBOBAHMM W  CIUHCTBCHHOCTH  PCIICHHIA
CwmeicnoBoit [Ipsmoit 3agaun Nel(CIT3 1).
[MocrostHHBIIH napamerp MHOT'OMEPHOTO
ypaBHeHuss u3 CO3 (Hampumep, WieH ypaBHEHUS
+CMBICII(Zi2) *Cojt) paBeH KOMIIOHEHTY (HaIPHMEp,C2;)
omHoro  (u3  £>1)  coOcTBeHHOro  BeKTOpa
¢j=(C1j,c2j...cnj )T, j=1,...,0, pactionoxennoro cpemm £
MEPBBIX  CTONOLOB marpuisl  Con=[c1|cz]...|cn],
COOTBETCTBYIOIIEH CBOEl Marpuie COOCTBEHHBIX
YHCEI Am:diag(kl,...kn), 7u1,...,7»£, > >heS>ho=1.
OtuM { cTONOIaM CTaBUTCS B COOTBETCTBHE CHCTEMA

us3 £ MHOTI'OMEPHBIX CMBICJIOBBIX ypaBHGHI/Iﬁ
KOTHUTHUBHBIX CMBICJIOB HU3MCHYHNBOCTH n zZ-
INEPECMCHHBIX.

B MHOromepHbIX CMBICIOBBIX ypaBHEHMAX [1-

10,12-14] mocrosiHHBIE mapameTpsl (Cyj, K=L1,...,n)
NPU HEU3BECTHHIX (cMbICH(Zi), j=1,....K, i=1,...,m) y
{  MHOTOMEpHBIX  ypaBHEHHH  paBHBI  K-BIM
KOMITOHCHTaM cn>Co COOTBETCTBYIOLIETO
COOCTBEHHOTO BEKTOpa ¢j=(c1j,C2j. . .cnj) T,
pACIIONIOKEHHOTO B j—OM  CTONOIIE  MaTPHIIBI
Cun=[c1|c2|... .Jen]-

OTt0 OBUIM MHOTOMEpPHBIE (CcMBICTIOBEIE)

YpaBHEHUS] CMBICIIOB M3MEHUHMBOCTEH MEPEMEHHBIX.
Takas cuctema pemaercs B CI13 [1,2].

KoruutuBHas MoJ1eJIb
¢opmybl KU3HU HHAUBHAA

PaccmoTpuM croBecHyr0 (opMyny  KH3HH:
«bompocts Tema +00APOCTH Iyxat ONTHMH3M=
JKU3HECTOMKOCTRY.  Ecmu  cuma  mposiBICHUS
«boapocTu Tenay, «00APOCTh JAyXa», «ONTUMHU3MAY,
(OKU3HECTOHMKOCTW» paBHa BenwmuumHe ¢=1 u
HEU3MEHHa, TO GopMyjia IKU3HH HMEET BUJ
1*«bogpocte  Tema»  +  1*«Oompocth  myxan
+1*«ONTUMH3M»=KHA3HECTONKOCTDY. Ota
uaeanbHas CIOBECHas (OpMysa ¢ BecaMH, PaBHBIMH
1, Ha paKTUKE OTJIUYACTCS 3HAYCHUSIMHU, KaK BECOB,
TaKk ¥ 3HAYCHWIMH WX W3MEHYHMBOCTEH Zi1,Zi2,Zi3,
HU3MEPEHHBIX Ha I—OM HMHIMBUJE — UX 3HAUCHUS HE
paBHbl 1. A Kakude 3HAueHUs TNPUHUMAIOT Beca
ci=(c1j,czj...c3)T, j=1,2,3; m zi,zix,zi, i=1,...,m; B
MOJIETIH ¥ Ha TIPaKTHKe?

uudpoBuzanMU

¢opmysbl KM3HM MHAMBHIA. /[Ba mMepBBIX HUMEH-
CMBICIIOB TIOKa3aTeNell OTHOCSATCA K HWHIMBHIY,
TpeTI/Iﬁ TMokKa3aTejib 3aBHUCUT OT TICPBBIX OBYX.
3mopoBoMy Termy HPUCYII OOAPBHIA WM WHOW IyX,
MO3TOMY CMBICH 1-0ff KOMIIOHEHTHl HEU3BECTHOI'O
COOCTBEHHOTO BEKTOpa paBeH «OOIpOoCTH Temay.
[Tocne «OoapocTH XMBO TeNa» CieayeT «00IpocTh
nymn».  [loatomy  Hymepauus  MMEH-CMBICIOB
nokasaTtenaell TOJbKO Takas.  CTEneHH TECHOTHI
HapHOﬁ CBsA3M HaM HC HU3BCCTHBI, UX 3HAUYCHUSA MBI
cMomenupyeM, 3a(UKCHpPOBaB  CYOBEKTHBHO |
MPaBIONO00HO HavyajJbHbIC 3HAYCHUS «BECOBY» 3-X
mokazarened u3 QopMynbl JKHU3HH. M3MeHYmBOCTH
BAINAHOTO  ITOKA3aTels (OKM3HECTOMKOCTB
WHAWBUAA I10JIara€M JOCTaTOYHO MaJIbIMHM, HHA4C
OoJipIasl aMIUIMTYAa U3MEHYNBOCTH (B BHJIE CMEHEI
OONBIINX OTPUIATEIBHBIX 3HAYCHHUN OOJBIIUMHU

3HAYCHUAMH TTOJIOKUTCIIbHBIX 3HAYCHUH
HU3MCHYNBOCTH «BECa» IMOoKas3aTejis
«KHA3HECTOMKOCTHY nmpUuBEAET K CMEPTU TEJIa

uHIMBHIa. V3MepuTeneM M3MEHYMBOCTH  SBISIETCS
3HAQUEHUE JUCIEPCUU CTATUCTUYECKON MEpEMEHHOM,
COOTBETCTBYIOIIEH MoKazaTeno. OTKIOHEHHE OT
HEWTPaIbHOTO COCTOSIHHUS (HYJIEBOTO 3HAYCHHs)
u3Mepsercs 3HaueHueM Zit, ecnm Zin<O (zi1>0), To
«06oApoCTh Tena» YXYAWMIOCHh (YJIY4IIMIOCh) Ha
Bemmunny | zi|, «Gompocts Tema» wm3Mensiach B
OTPHUIIATENIbHYIO (ITOJIOKUTEIBHYI0) CcTOpoHYy OT 0.
AQHAJIOTUYHO  WHTEPHPETHPYIOTCS  COOCTBEHHBIC
OTKJIOHEHHUSI [ToKa3aTelel «00ApOCTh ayxay,

YpaBHEHUIO BHUIA Zi1C11+Zi2C12+Zi3C13=Yin
COOTBETCTBYET  CMBICIIOBOE  YpaBHEHHE  BHJA
CMBICII(Zi1) *C11+CMBICI(Zi2) *C12tCMBICI(Zi3) *C13=
eMeicn(Yit), iI=1,...,M. menoe Yucio M — KOJIUYECTBO
WHIMBHUIOB WIM KOJMYECTBO IEPHOIOB BpPEMEHH
(mHel, Hemesb, MECALEB, JIET WM UHOE) B TCUECHHE
KOTOPBIX HW3MEHSUINCh 3HAUYEHHs CTATHCTHYECKUX
MEpEeMEHHBIX Z1,Z2,Z3 BIEBO WJIM BIIPaBO OT HYJIS Ha
BEJINYNHY:

a) Zji C CHJIOW TPOSBICHHUS, PaBHOH Ci1 M C
M3BECTHBIM CMBICIIOM «OOAPOCTD TeJay;

0) Zip ¢ cunol MPOSIBIICHUS, PaBHOW Ci2 M C
W3BECTHBIM CMBICIIOM «OOAPOCTD AyXa»;

B) Zj3 C CWJIOW TPOSIBIEHHUS Ci3 U C U3BECTHBIM
CMBICIIOM «ONTHMH3Ma»;

r) Yii C CWIOH NposBiIeHMs, paBHOH | u ¢
U3BECTHBIM CMBICIIOM <«OKH3HECTOMKOCTBY.

[Mpeamnonoxum, 4To 3TU 3 CHIIBI HE OECKOHEYHBI,

CBSI3aHBI «3aKOHOM COXPaHEHU» BUIA
c2utc?iptc?is=1.  KoMmoHeHTBl  2-X  JApYrux
HEM3BECTHBIX  COOCTBEHHBIX  BEKTOPOB  TAKKe
IO TIHUHSFOTCS paBeHCTBAM c2yt+coptcoa=1,
c?y+c?tc?s=1.  Heusmectmas  marpuna  Caz
COOCTBEHHBIX BEKTOPOB JOJDKHA OBITh TaKOH, HTO:
C33CT33=l3s, CT33C33=l33. Hac HHTEPECYIOT
HEU3BECTHBIE BEJIMYMHBI BECOB C%11, C212, C213,
YIOBJIETBOPSAIONIME ~ PABEHCTBY  C211+c?1p+c?13=1.
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BenauuuHbl  KOMIIOHEHT —JIPYIUX COOCTBEHHBIX KOPPEJIALUOHHY O MaTpHILy W3 MBI

BEKTOPOB HAac HE HHTEPECYIOT, TaK KaK JUIl HHX
CMBICIIOBBIE ~ pPaBEHCTBA  HE  paccMaTpuBaeM.
HewnsBecTHast BeMm4MHa KOMIIOHEHTHI COOCTBEHHOTO
BEKTOpa Cij - K-ass KommoHeHTa 1-r0 cOOCTBEHHOTO
Bektopa (Iro cronbua marpuisl Cz3 cOOCTBEHHBIX
BEKTOPOB), JIOJDKHO IIPEBBINIATh MOKAa HEM3BECTHOE
MOpPOTOBOE 3HAa4YEeHUE Co. BenndnHa KOMIIOHEHTHI Ckj
paBHa  KOI(DQUIMEHTY KOPPEISIUN [20-27]
ck=corr(zv,y;), k=1,...,3;j=1,...,3, ykaspiBaer Ha
BXOXKJICHHE MMEHH-CMBICIIA TIEPEMEHHON Zk (3HAHUS
00 Zx) B HUMA-CMBICI IE€peMEHHOM Y (paBHOI
Yii=Zi1*C1j+Zi2*C2j+Zin*C3j, a HEN3BECTHBIE CMBICIH
y1,Y2 pPaBHBI CyMME€ CMBICIIOB  3HA4YCHHS
U3MEHYUBOCTEH Zi1,Zi2,Zi3 3x Z-TICPEMCHHBIX Z1,Z2,Z3
SIBJISIFOTCSL HEM3BECTHBIMU NEPEMEHHBIMHU, JPYTHUMHU
HEHM3BECTHBIMU TEPEMEHHBIMA MOJIENIU  SIBIISIOTCS
pasHble 10 BEJMYMHE IIApaMeTphl Hamled MOoJIenu
C11,C21,C31 (OHM TPUCYTCTBYIOT B  CMBICIOBOM
ypaBHEHUH I (OPMYINBI KH3HH), a UX 3HAKH —
MOJIOXKUTEIBHBIMU. DTUM MBI (PUKCHPYEM HaJIMuue 3-
X Y-TICpEMEHHBIX C HEHM3BECTHBIMH IHCIEPCMIMHU
disp(y1)=Aa,disp(y2)=A2,disp(ys)=As, BAUAIOIIUMH Ha
TOYHOCTB, aJICKBaTHOCTh IM(poBoit Monenn. Kaxmas
y—repeMeHHas Yi, Y2, Y3 JODKHA ObITh JMHEHHOU
KOMOWHaImen 3-x Z-TIepeMEeHHBIX C
K03(HULIKEHTaMH, PaBHBIMU 3HAYEHHSM KOMITOHEHT
COOCTBEHHBIX BEKTOPOB.

BorunciuresibHbIe aJITOPUTMBI
KornuutuBHoii Mogenu nupposuzauuu GpopmMmyJibl
JKH3HU MHAMBHAA

Ha nepBom stane pemraem ONTHMHU3AIMOHHYIO
Bamauy (ls3,133)=>R33 ¢ HavanpHOM mapoit marpuir (l33
— HayaJbHAasg MaTpuia aias Matpumbl Ass, I3z -
HavaibHas Matpuna At Marpuis! Css), B pe3ynbrare
MBI JIOJDKHBI HOJIYYUTh (cMomenupoBaTh)
CHMMETPHUECKYIO KOPPEISIINOHHYI0 MaTpuiy Ras, B
pamkax pemaemoii O3 paseHcTBy R3s=C3sA33Clas,
C33CT33:|33, CT33C33:|33 C33. MBI OOJIKHBI ObUIH
CMOJIENINPOBATh CHMMETPHYECKYIO KOPPEISLIUOHHYTO
MaTpuiy Ras3, a Taxke MaTpUIly COOCBEHHBIX UYHCENT
Azz u marpury Csz coOCTBeHHBIX BeKTOpPOB Cas,

CBSI3aHHBIX MEX LY coboii paBeHCTBAMU:
R33=C33A33C "33, C33CT33=l33, CT33C33=l33.
IlpuBemeM  pe3ynbTaThl  2-X  CLIEHAPUEB

YHCIICHHOTO MOJICITHPOBAHHSL.
Cayyait A1=0.005.

Bruta pa3paboraHa porpamMma-Tadimma
peleHust OntuMu3anuonHoil  3amaun  BUOA
(I33,133)=>( Ass, Css) => Rs3, rme monydeHHAS

KOppeIsIMOHHasT MaTpulla Rs3 oybkHA OBITH paBHA
MIPOU3BEICHUIO C33A33CT33 (Matpuma coOCBEHHBIX
grcen Asz u Matpuna Czz COOCTBEHHBIX BEKTOPOB
Css, cBsi3aHBI  MEXKIY CO0Ol  PaBEHCTBOM:
R33=C33A33C"33). Ho mponemypa Solver He Bhlmana
ot Matpuisl Asz u Cszs, a Bblgaga JPYryro
CUMMETPHUECKYIO KOPPEISIHMOHHYI0 Matpully Was.
(Tabnuua 2). Ilomyuennyro CHMMETPUYECKYIO

JIMaroHAJIM3UPOBAIM C IPUMEHEHUEM ITPOrPaMMBbl U3
IIMT «Cnextp» [25]. BouncnenHsle MaTpHuia
coOcBeHHbIX yrcen paBHa Asz=diag(A1,A2,A3)= diag(-
0,0061362, 0.3639700, 2.6423000), a  marpuna Ca3
COOCTBEHHBIX BEKTOPOB MMEET BHJ], IPUBEICHHBII B
Tabmaumax 2,3.

IIporpamma — Tadauna OnNTUMHM3ALMOHHOIM
3anauu

Ha mnepBom »3rame HaiineM mapy MaTpHil
(A33,Cs3), e marpuna Cszz COOCTBEHHBIX BEKTOPOB,

Asz=diag(M1,A2,A3) -  OWaroHajbHas ~— MarpuUa
COOCBEHHBIX 4YHCENl, TAaKUX, YTO IPOU3BEIEHHUE
o0pasyer  CHMMETPUYECKYIO  KOPPEJSI[MOHHYIO

marpuny R3z=CazAzClas, CazClaa=lss, CT33Cas=lss
Czs. Ecim MBI ciywaiiHO BbIOepeM  HaudallbHBIC
marpuiibl (Azz, C33) TakoBbIMH, 4TO TIpH pemieHnn O3
(As3, C33)=>R33 1151 Hauieil HaYaIbHOM Mapbl MATPHIL
(A33,Cs3) mporieflypa He HaMIET KOPPEIALHOHHYIO
marpuity Rss=Cs3A33CTa3, C33CTa3=l33, CT33Ca3=l33, TO
HageM XoTs Obl MaTpHUIly CHMMETPHYECKYIO
KoppensuoHHyro  Marpuiy Wiz  Takywo, 49TO
WT33=W33=C33A33CT33, Ca3C33=l3s, CT33C33=l3s. B
marpuie Wiz HaM HyXHbl BHEJWAroHAJIbHbIC
JJIEMEHTBI, 00Pa3yIoIMe CUMMETPUYECKYIO MATPHUILY
W33 =WT33. lanee Berumcnsem, ucnonssys I11C3, ee
HoByto Matpuiyy (Tabmmma 2,3) Csz3 coOCTBEHHBIX

BEKTOPOB, HOBYIO JIMarOHaJIbHYIO  MAaTpPHILY
cobcBennbix  umcen  Agz=diag(hi,A2,Az)=diag(-
0,0061362, 0.3639700, 2.6423000).

Pemena OnrtumMmuzanponHass 3ajadya BHJIA

(133,133)=>WSs3 (mponenypa Solver, Tabmuma 1,2,
Pucynkn 1,2), Bmecro O3 Buma (lss,lsz)=>Wsas.
M3MeHsieMbIME SYEHKH (HEU3BECTHBIC MEPEMEHHBIC:
sneMenthl Matpunbl  W3s=WTs3. 3 snementsia
HavanbHOM Matpurbl Ass=diag(A1,A2,A3). Popmyiist
OrpaHHuYeHnH R33=Ca3A33CT33, C33CTas=l3;,
CT33Ca3=l33, Cj1>Cai, cj1>Csi, i=1,...,3, Hameii O3
comepkarcs B sueiikax okHa «Ilomck pemenus» DT
Excel (sueiixku amementoB Matpuiy Csz o
aneMeHThIA33, Raz 3ameiicTtBoBaHBl B Qopmynax).
Meton GRD2 w3 naxactpoiiku Ilouck pemeHus
(npouenypa Solver) B pesyibrate utepaimid (B
Mmerone HploToHa) Hamwia HE KOPPETSALHOHHYIO
MaTpHILy Rs3, a  BbluMCOMIA  JIPYTYIO
KOPPEJSIHOHHYIO  MaTpHUILy Wi u Hamma
(BBIUMCIIMIIA) JUISL HEE MATPHILY IICEBIOCOOCTBEHHBIX
BEKTOPOB U MaTpHIly COOCBEHHBIX uncel. [Ipouemypa
Solver He noBena BBIYMCIEHHS 10 KOHIA, Iojiaras
OTCYTCTBUE CYIIECTBOBAHUSI TpeOyeMOro HaMH OT
HETO PEIICHHS.

Ho npoueaypa Solver BBIYHCITHIIA
KOPPEJALHOHHYI0  MaTpHILy Wzs.  IIpumenus
nporpammy KIM u3 IIITIT «Cnekrpy [25] Beraucauiu
qutst MaTpunbl W33 MaTpHily cCOOCTBEHHBIX BEKTOPOB
Czs (Tabmmuma 3) m MaTpuiy cOOCBEHHBIX 4YHCEN
Assz=diag(A1,A2,13)=diag(-0,0061362,0.3639700,
2.6423000). Tenepr pemenne ONTUMHU3AMOHHOM
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3amaun  (lss,l33)=>W33 3aBepimeHO W BO3MOKHO
ucnosnp3opanne Marpun Csz u  Aszz=diag(+0.005,
0.3639700, 2.6423000). MoxenupoBaHue 3HAYECHHH
Zi1,Zi2,Zi3 USMEHYUBOCTEN 3-X Z-TIEPEMEHHBIX Z1,Z2,Z3.
OrtpunarensHoe 3Hadyenune (-0,0061362 mucnepcun
3aMeHsieM IoNoKHUTENbHBIM unciioM 0.005 Toro ke
MOpsiIKa, JOMYCKas 3TUM HEOOJBIIYIO MOTPEITHOCTD
B MAaTeMaTHUYECKyI0O MOJETb LU(PPOBOH MOACTH
MHOTOMEPHOTO YPaBHEHUS KOTHUTHBHBIX CMBICIIOB
W3MEHYHMBOCTCH  Zi1,Zi2,Zi3  Z-TICPEMECHHBIX W3
U poBon MOJICIH, COOTBETCTBYIOIICH
BBIIICIIPUBEACHHON (HOPMYJIC KU3HU UHAUBUIA.
Haznaunm s N=3 z-miepeMeHHBIX KOJIMIECTBO
WHAUBUJIOB m=24, Jiusi TPYNIObl KOTOPBIX B
pesynpTare pemeHus ONTHMH3aIMOHHOW 3amadu
(133,133)=>W33 MBI BbIllIe HA3HAYMIKA OOIIME I HUX
BEJIMYMHBI BECOB
¢211=0.57882=0,335021016(=33.5%);
¢21,=0.597575381(=59.76%);

c%13=0,067407737(=6.74%), YJIOBJIETBOPSIIONINE
paBeHCTBY ¢?11+¢?12+c?3=1.

[Togbop HavanbHBIX 3HAUYEHWH  BXOJHBIX
rapaMeTpoB OnTHMHA3AIMOHHOM 3amaun

(133,133)=>WSs3 metitpanen (Tabmurpl 1,2,3), mostomy
BBIYHCIICHHBIE perreHns ONTHMHU3AIMOHHON 3a1aun
(133,133)=>W33 JIAILIEHBI CyOBEKTHUBU3MA,
HCITOJTBb3yEMBIE HaMH naiee 3HAUCHHS
ri1=corr(z1,22)=0.9728, ri3=corr(z1,23)=0.6532,
rzs=corr(z2,23)=0,8270; ci1=corr(z1,y1)=0.5788;
C21=corr(z2,y1)=0,7730; Ca1=corr(zs,y1)=0.2596;
disp(y1)=A1=0.005; disp(y2)=1,=0.3640;
disp(ys)=A3=2.6423 [OKHBI  JaTh aJeKBaTHBIE
peanbHBIM 3HAYCHUS] U3MEHUMBOCTEH Zi1,Zip,Zi3.

BoruuciaurensHbie IKCIMEPHMEHTHI c
KoruutuBHoii Mogaeabio nudpoBu3anMu
¢opmyabl KH3HH HHIUBHAA

Mpr JOJDKHBL  CMOJICTUPOBATh  MATPUILY
Zmn=YmnC"33=[Zi], oHA cOEPKHUT B KAYECTBE CBOUX
AJIEMEHTOB 3HAYCHUS HCKOMBIX HW3MEHYHBOCTEH,
Touku {Zzi},i=1,...,M, BIKCAHBI B JIUIMICOMI. JITUHBI
MONyoCe  JJUTUICOWAA,  CONCpPXKAMEr0  TOYKH
(Zil,Ziz,Zig),izl,...,m, PaBHBI 0.005, 0.3640, 2.6423.
HampagnsirolunMu BEKTOpaMH MOJyOCeH AIIITUIICOUIA
SIBJIIOTCS 3 B3aUMHO MEPIeHIUKYJIIPHbIE BEKTOPHI —
COOCTBEHHBIE BEKTOPBI C JIHHAMHU 1, 1,1.
KoopnuHatel B JIeKapTOBOM CHUCTEME KOOPAWHAT
SBIIIOTCS ~ KOMIIOHEHTaMH  3-X  COOCTBEHHBIX
BEKTOpOB, 00beaMHEHHBIX B Marpuiy Csi. B 3-x
crosbrax MaTpuil Ca3 pacroaoKeHbI KOMIIOHEHTHI 3-
X COOCTBEHHBIX BEKTOPOB, MX JUTHHBI: chic=1,
c'2c2=1, cTscs=1. Hama nosnyueHHas B pe3yJbTaTe
pemenus  ONTHMU3AMMOHHONW 3amadd  Marpuma
COOCTBEHHBIX BEKTOpOB (33 00JIaacT CBOMCTBOM
OpPTOTOHAIBHOCTH, OpPTOHOPMHPOBAHHOCTH:
C33CT33=l33, CT33Cas#lss. Cymma mimH momyoceid
SIIMIICOMIA U CyMMa JUIMH COOCTBCHHBIX BEKTOPOB
MPUOIIN3UTEITEHO paBHBI 3:

As3=diag(0.005,0061362,0.3639700,2.6423000)),

0.005+0.3639700+2.6423000=~3.

['enepanus (MozenupoBanue 3HAYCHUH
MU3MEHYMBOCTH Zi1,Zi2,Zi3 3-X Z-TIEPEMEHHBIX Z1,72,Z3)
ciyuaiinoit matpuns ZOms, t=1,...,k;, Haumnaercs ¢
reHepauu MaTpPHIIBI VOO, PaBHOMEPHO
pacnpesieieHHbIX Ha OTpe3Ke ICEeBJIOCITyYaiHbIX
YKCeNl, SIBISIONMXCS PEATU3alUIMH TEOPETHUECKON
cnyuaitnont Bemmunusl  €[0;1] u3 unTepsama (0,1).

Janee MHoOromepHass BbIOOpKAa LIEHTpHpYeETCS,
HOPMUPYIOTCS ee CTOINOLBI, MOJTy4acM
nexoppenuposantyio  BbiGopky UOns, umeromtyro
BBIOOPOUYHYIO KOPPETAIHOHHYIO MaTpUILy

133.=(1/m)UOToU®O 3. namee Bbumcnsem MaTpuiry
3HaYeHUH M3MEHYMBOCTH 3-X  Y—TIepEeMEHHbIX
YOrs=UOp3, A3,  kotopas mpeoGpasyercs B
MCKOMYIO MaTpHIly 3HAaue€HHH W3MEHYMBOCTH 3-X Z—
nepemerHbIX ZO ma=Y® 5 C35 [13,17].

B nepgoii rpynmne y 15 naanBunoB u3 24-x (mpu
ux  obmel  «OompocTh  Tema» ¢ BECOM
c41=0.57882=0,335021016(=33.5%)  yxymmanach
(M3MeHsUIach OTPHUIATENFHO HA Pa3HyI0 BEJIHUYHMHY Zit
OT CTaOWIIBHOTO cocTOsIHUS), a y 9 (24-15=9)

HWHIUBHUIOB COCTOSIHHE «bonpocTu Tenay
yIy4IIWIoCh  (3HaueHWe  Zj  HW3MeHslach B
MOJIOKUTENbHYI0 cTopoHy OT 0 (crabmibHOTrO
cocrosiHus), Tabmuma 3, t=1, crombem z 1 ).
KommuectBo ~ OONBHBIX ~ TENECHO  TIPEBBIMIACT

KOJINYECTBO 3JO0POBBIX — JTO MpHU3HAK Havaia
nagmemun COVID-19. OmHOBpemeHHO y Tex xe 13
WMHIMBHIOB HUX «0ompocTs Jyxa» (C  BecoMm
¢?1,=0.597575381(=59.76%) yxymmmnach (3HaueHHE
Zip WU3MEHSJIOCh B OTPHUIATEIBHYIO CTOPOHY OT
cTabunpHOTO cocTostHUS, paBHoro 0, Tabnuma 5, t=1,
croiber] z 3). a YyBCTBO ONTHMH3Ma y TeX ke 13
uHIMBKI0B (¢ BecoM c?i3= 0,067407737(=6.74%)
yXyOmanoch — (3Ha4e€HHE  Zip  M3MEHSUIOCh B
OTpPULIATENBHYI0 ~ CTOPOHY  OT  CTaOMJIBHOTO
cocrosiHus, paBHoro 0, Tabnuma 5, t=1, cronbery z3)
YYBCTBO ONTHMM3MA, TECHO 3aBHCSIIETO  OT
COCOTOSIHMS TeJa M TyIIH.

Takoe CHHXpOHHOE YXYILIEHUE 3-X BaXKHEUIINX
nokaszatenaed M3 (GOPMYJBl  KM3HM  WHIUBHIA
«0ompocTh Tena + 6oapocTh oyxat
ONTUMU3M=XHU3HECTOUKOCThY» Ipucylle 1-oi rpymnmne
WHIUBHJIOB.

Bo BTOpOI1 rpynmne Tonbko y 15 MHAMBUAOB U3
24-x (mpm ux o0meld «OOAPOCTH Tela» C BECOM
c%1=0.57882=0,335021016(=33.5%)  yxXyamanoch
TEJNEeCHOE 3/10pOBhE (M3MEHATACh OTPHUIATEIbHO Ha
pa3HyI0 BEIWYHHY Zii OT CTA0MIBFHOTO COCTOSIHHSA), a
y 9 (24-15=9) WHIMBHIOB COCTOSHHE «0OAPOCTH
TeNa» YIydIIMIOCh (3HA4YEHHE Zji M3MEHSUIach B
MOJOXXKUTEIbHYI0 ~ CTOPOHY  OT  CTaOMJIBHOTO
cocrostaus, pasHoro 0, Tabmuma 5, t=1, ctonden z 1 ),
BO3MO)KHO OHH ITPOIIUTH TPUBUBKH BBIKIIMHOH.

B tpetneli rpymme Tonpkoy 11 MHIUBUAOB U3
24-x (mpm mx oOmel «OOAPOCTH Tena» C BECOM
¢?11=0.5788?=0,335021016(=33.5%)  yxXyamanoch
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TEJIECHOE 3/10pOBbE (M3MEHsIach OTPHULATENBHO Ha
Pa3HyI0 BEIMYMHY Zi1 OT CTaOMJILHOTO COCTOSIHUS), a
y 13 wuHOUBHIOB cocTOSHHE «OOIPOCTH Tema»
yIy4dIIwiock  (3HaueHWe  Zjp  W3MEHsIach B
MOJOXKUTENbHYI0 ~ CTOPOHY  OT  CTaOMJIBHOTO
cocrostHuUsA, paBHOoro 0, Tabnuma 5, t=3, cTonbmw! z 1,
z 2, z 3), BO3MOXHO OHHM MpPOLUIM HPUBUBKH
BaKIMHOM.

B 4-0it rpynme tombko y 14 WHIMBUAOB U3
24-x (mpu ux oOImEeH «OOAPOCTH Teia» C BECOM
¢211=0.5788?=0,335021016(=33.5%)  yxyamanoch
TEJIECHOE 3/I0pOBbe (M3MEHsUIach OTPHULATENBHO Ha
pa3HyI0 BEIHYHHY Zii OT CTa0MIBFHOTO COCTOSHHSA), a
y 10 WHOMBHAOB COCTOSIHUE «OOAPOCTH Telay
yIy4dIIWwIoch  (3Ha4eHHE  Zjj  W3MEHsIack B
MOJOXKUTEIbHYI0 ~ CTOPOHY  OT  CTaOMJIBHOTO
cocrosinus, papHoro 0, Tabnuna 5, t=3, cTonbue! z 1,
z 2, z 3), BO3MOXHO OHHM MpPOLUIN IPUBUBKH
BaKLMHOM.

B 5-0if rTpymme Tompko y 10 WMHIMBUIOB U3
24-x (mpu ux oOmieil «0oapocTH Tena» C BECOM
¢%11=0.5788?=0,335021016(=33.5%)  yXyamanoch
TEJIECHOE 3/I0pOBbE (M3MEHsIach OTPHLATENHHO Ha
Pa3HyIO BEIMUYMHY Zii OT CTAOMIBLHOTO COCTOSHUS), a

y 14 WHOWBHIOB COCTOSHHUE
yIy4qmwioch  (3HaueHWe  Zj ~ M3MEHslach B
HOJIOKHUTEIBHYI0 ~ CTOPOHY  OT  CTaOMJIBHOTO
cocrosHUsA, paBHOro 0, Tabnmma 5, t=5, cTonbmw! z 1,
z 2, z 3), BO3MOXHO OHH TMPOUUIM TPHUBUBKH
BBIKIIUHOH.

[Tsare rpynm u3 24*5=120 nHAMBUIOB copepxKar
15+15+11+14+10=65 ¢ yxXyamaromuMi TeJIECCHBIM H
JTyXOBHBIM 3a0poBbeM, 9+9+13+10+14=55 ¢
yIy4IIAIOIIUMUCS ~ TEJIECHBIM U JyXOBHBIM
3/I0pOBBEM, OCTaNbHBIC 11 MHIWBHUIOB HCHIBITHIBAIOT
pa3HOHANpPaBJIEHHbIE U3MEHEHHsI CBOUX MTOKa3aTeseH.

Haubomnpmeii nposisromeit cedst B mudpoBoit
MOJIENIM, COOTBETCTBYIOLIEH  BBIMICIPUBEACHHON
(opMyne KU3HHM WHAWBHIA, MOJCIUPYETCS «CHIa
oyxa» - 59.76%, B monropa pasa cnabee nmposBIsieT
cebs  «bompocth Tema» - 33.5%. Dto -
KOJIMYECTBEHHOE  JOKA3aTebCTBO  MEPBUYHOCTH
Co3HaHUA. BBIBOL OCHOBaH Ha MaTeMaTHYECKOH
MOJIETTH ULt MHOTOMEPHOTO YpaBHEHHSA
KOTHUTUBHBIX ~ CMBICIIOB ~ W3MEHYMBOCTEH  Z-
MEPEMEHHBIX Zi1,Zi2, Zia, COOTBETCTBYIOILIETO
BBILIETIPUBE/ICHHON (POpMYJIe )KU3HN HHANBHUIA.

«bompoctn  Tema»

Tab6iuua 1. HayansHble 3HaYeHHs1 B IporpamMMe- Tadjuie pemaemoii OnTuMu3anuoHHoi 3axaun

1,0000 1,0000 1,0000
1,0000 0 0
0 1,0000 0
0 0 1,0000
1,000 0,0000 0,0000
0,0000 1,000 0,0000
0,0000 0,0000 1,000

3,0000
1,0000
1,0000
1,0000
1,00000
1,0000

1,0000

Tadauua 2. Tadauua «BecoB» Ci1, C21, C31 NPH U3MEHYMBOCTSAX Zi1,Zi2,Zi3 B 2 ClIeHAPUSIX PacyeToB

0,57881 0,57563

-0,57761

0,57881 0,57563

-0,57761

-0,77303 0,1618 -0,61339

0,25963 -0,80155 -0,53863
1.0001 0.9728 0.6532
1.0703 0.9271 0.8784
0.9011 0.8784 0.9125

-0,77303  0,1618 -0,61339
0,25963  -0,80155  -0,53863
1.0001 0.9728 0.6532
L]
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0.3556 0.6765 0.7736
0.4976 0.7736 0.9125 |

Ta6auua 3. Pesyabrarsl Borunciaennii matpun (Css, Asz) aast marpunbi W3az=WT33

Asgz=> A1 A2 A3
disp(r) => -0,0061362 0,36397 2,6423
i %1 c?is

Boapocth 0,57881 0,57563 -0,57761
TeNa 0,3350 0,3313 0,3336 <=c?y
Bonxpocts -0,77303 0,1618 -0,61339
ayxa 0,6650 0,6687 0,6664 <=c2;+C%»
OnTHMH3M 0,25963 -0,80155 -0,53863 1,0000 1,0000 1,0000 <= cly+ctela

1,00000 1,00001 1,00000

MNMouck pelueHwnn

YCTaHOBUTb LIENEBYI0 SUeiKy: R BbiNoAHUTL

PaeHoii: () MaKcMManbHOMy 3HaUEHUIO (@) 3HaueHuio: 3
3aKpbITb

() MMHMMANbHOMY 3HAYEHHIO
WameHas aueiiku:

$A$11:$C$13;$D$11;$E512;$F$13 E5

OrpaHHyeHus: MapameTpbl
$A$11:5A$13 >= $B$11:$B$13 ~ —
$A$14 = 1 e

sasts = g L
$8$15 = 1 =

$B$16 = $C$15
$C$14 = $A$16 v

BoccTaHOBHTb
Ynanutb

Cnpaeka

1 g

Pucynok 1. IIporpamma — tadiauna OnruMu3anuoHHoi 3axaun

-
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ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) =0.126  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1.500 SJIF (Morocco) = 7.184 OAJI (USA) =0.350
MNapameTpbl MOWCKa pelleHun ﬁ
MaKcuManbHoe Bpemst: ceKyHz, l OK ]
MNpenenbHoe YMCIO UTEPaLMA: 10000 l OTMeHa ]
OTHOCMTeNbHasA NOrPellHOCTb: 0,00000000001 l 3arpyauTbh Mogeb... ]
[onycTUMoe OTKNOHEHWE: 0 % l CoXpaHuTb Mofenb... ]
CX0QMMOCTb: 0,000000000001 [ Cnpaska ]
| Nuneiinan mogenb || AsTomaTuueckoe MacuTabuposaHme
|| HeoTpuuaTenbHble aHaueHus || NokazbisaTh peaynbTaThl uTepawmii
OueHKn Paznoctn MeTopa noucka
(@) nuugiinas (@ npambie (@) HetoToHa
(C) kBanpaTuuHas () ueHTpanbHble (7)) CONpsHKeHHBIX FPanueHTos
Pucynok 2. Ilapamerpsl IporpaMmbl — Ta0THIIBI
Taoauna 4.
t=1 t=2 t=3
z1 z2 z3 z1 z2 z3 z1 z2 z3
1 1,0666 1,4474 2,2722 -1,4669 -1,0436 0,1618 | 0,4751 0,5865 0,2022
2 0,3012 -0,1134 -0,7228 -0,0454 -0,2503 | -0,9389 | -0,9667 -0,6720 -0,1035
3 0,7951 0,5322 0,1331 -0,8233 -0,9637 | -1,2073 | 1,3442 1,5681 1,6196
4 -1,6741 -1,5043 -0,6217 1,6109 1,4312 0,8291 | -0,8451 -0,9558 -0,6600
5 -0,4860 -0,8643 -1,2477 -0,5832 -0,4852 0,1331 | 1,5705 1,2072 0,2819
6 -0,6567 -0,6795 -0,0585 0,0244 0,0827 | -0,3065 | 1,4021 1,1605 0,6224
7 -1,4288 -1,2267 -0,4079 -1,1684 -1,4398 | -1,8188 | 0,2716 0,3529 0,8344
8 0,5860 0,9689 1,3227 -0,5215 -0,6245 | -0,8675 | -0,9906 -1,4169 -1,9213
9 -1,5889 -1,4342 -0,8723 -0,9447 -0,5287 0,7739 | 0,2748 0,4186 0,3200
10 0,4817 0,9469 1,3509 -0,3720 -0,3382 0,0195 | -1,5807 -1,3039 -0,3713
11 -0,8606 -0,8282 -0,5495 1,3912 1,4038 1,3900 | 0,9789 0,5293 -0,6104
12 -0,4035 0,0410 0,7664 1,4820 1,5095 1,3421 | -0,2077 0,3161 1,4640
13 -0,2819 -0,2540 -0,3573 1,1484 1,3927 1,2204 | -0,5977 -1,1402 -2,0590
14 1,4629 1,3326 0,6124 1,0118 1,2612 1,2255 | -0,5552 -0,5056 -0,3291
15 -0,7768 -1,0375 -1,3582 0,8127 1,1485 1,1444 | -1,6652 -1,5966 -1,1838
16 -0,1963 -0,2086 -0,8074 1,1410 1,2257 0,9135 | -1,3692 -1,5448 -1,6529
17 -0,3315 -0,4889 -1,0304 0,1021 -0,4946 | -1,6079 | 0,3023 0,5251 0,5803
18 1,6284 1,7073 1,4312 -0,7765 -0,9978 | -0,8837 | 0,4757 0,8516 0,9101
19 0,1379 -0,1116 -0,4352 -1,5973 -1,0637 0,2136 | -0,3918 -0,3539 0,4956
20 1,2062 1,3357 0,9766 0,9376 0,6278 0,1577 | 0,2160 0,1115 -0,2709
21 -1,1477 -0,9185 -0,0769 -0,2232 -0,6528 | -1,2019 | 0,7329 1,0326 1,4261
22 0,9620 0,9962 1,1569 -0,8201 -0,9824 | -0,8574 | 0,7536 0,6249 0,2370
23 -0,5489 -0,9147 -1,5415 -1,2559 -1,1457 | -0,8380 | 1,6596 1,4611 0,8677
24 1,7537 1,2761 0,0649 0,9363 0,9282 1,0034 | -1,2874 -1,2565 -0,6991
L
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JIF =1500 SJIF (Morocco) =7.184  OAJI (USA)  =0.350

Ta6auna 5.
t=4 =5
z1 z2 z3 z1 z2 z3

1 -0,82228 -0,6628 0,0985 -1,5684 -1,5114 -0,7397
2 -0,6941 -0,3143 0,3181 -1,0964 -1,4545 -1,7319
3 1,3734 1,2448 0,6801 1,8856 1,6198 0,7283
4 0,1270 -0,0060 -0,1610 1,1179 0,7201 -0,2708
5 0,4082 0,7877 1,2926 -0,9676 -1,0391 -0,3019
6 1,1300 1,5071 1,5102 -0,1915 -0,4540 -1,3095
7 -0,8486 -0,6810 0,0112 0,4297 0,4996 0,5712
8 -0,9164 -0,7914 -0,7265 0,6598 0,5589 0,1633
9 0,4495 0,0500 -0,9038 0,6549 0,1583 -0,7908
10 -1,1164 -1,0694 -0,9546 0,9617 0,9358 0,8504
11 -0,9740 -1,5139 -2,0955 1,1284 1,2756 1,1623
12 1,5073 1,5145 1,1822 0,2809 0,5424 1,0609
13 -0,9206 -1,1556 -1,1698 0,3989 0,7872 1,7194
14 -1,0096 -0,6551 0,6586 0,3824 0,5923 0,8743
15 -1,5937 -1,7351 -1,9425 1,3192 1,4325 1,4541
16 1,8957 1,5626 0,6021 0,3340 0,5335 0,6587
17 2,0433 1,8283 1,2243 -1,7078 -1,5328 -0,8247
18 0,2359 0,3087 0,4932 -2,0076 -1,7037 -0,7415
19 0,0850 -0,0462 -0,2000 0,3642 0,4024 0,3925
20 0,6709 0,9927 1,0396 0,1803 0,3451 0,0259
21 -0,5434 -0,1781 0,5607 -0,2201 -0,5642 -0,9891
22 -0,5752 -0,6111 0,0792 -0,5632 -0,2029 0,0043
23 -0,0992 -0,5345 -1,5145 -0,6477 -0,3129 0,3055
24 0,1873 0,1580 -0,0824 -1,1276 -1,6278 -2,2712

Ms! mpuBOIMM pe3yabTaThl IMdpoBH3anUU S5
pasHBIX TpyNN MHAMBUIOB, B Apyrux 50 rpymmax
BBIBO/IbI aHATIOTUYHBI.

Paccmotpum 2 ciyuast:

a) AucTepcHsl 3HAUYeHHH Y-TIepeMEeHHOH paBHa
0.005;

0) aucriepcusi 3HaYeHUH Y-TIepeMEHHOW paBHa
0.0000.

Hucnepcuss 3HadeHUN Y-TIEpEMEHHOW paBHA
0.005, cmbICT ee He ompeaesieM H3-3a OJH30CTH
3HAUeHHWsA Jucrepcun K Hymo. IlepemeHHas,
nMmeromas aucnepcuto 0, He HMeeT 3aMeTHBIX
W3MEHYMBOCTEH, CIIEIOBAaTEIbHO HE  COICPXKUT
nH(OpMaLHIO. 3HaueHud y-TIepeMEeHHO
TIpeHeOpPEeKUMO MaJIbl:

y1(t=1)=(0.09,0.07,0.08,0.03,0.06,0.13,0.02,-0.07,-
0.04,-0.100.00,-0.07,0.06,-0.02,0.00,-0.16,-0.08, -
0.01,0.05,-0.08,0.03,0.09,-0.01,0.05);
y1(t=2)=(0.00,-0.08,-0.05,0.04,0.07,-0.13,-0.04, -
0.04,0.06,0.05,0.08,0.04,-0.10,-0.07,-0.12, -
0.05,0.02,0.09,-0.05,010,0.06,0.06,-0.06,0.08);
y1(t=3)=(-0.13,-0.07,-0.01,0.08,0.05,0.08,0.10,0.02,-
0.08,0.00,0.00,0.02,0.00,-0.02,-0.04,-0.03,-0.08, -
0.15, 0.18,-0.03,0.00,0.01,0.06,0.04):
y1(t=4)=(0.06,-0.08,0.01,0.04,-0.04,-0.12,0.04,-
0.11,-0.01,-0.07, 0.06,0.01,0.06,0.09,-
0.09,0.05,0.09,0.03,0.03,-0.11,-0.03,0.16,-0.04, -
0.04);
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y1(t=5)=(0.07,0.04,0.03,0.02,0.16,-0.10,0.01,-
0.01,0.05,0.05,-0.03,0.02,0.07,-0.01,0.03,-0.05,-
0.02,-0.04,0.00,-0.16,0.05,-0.17,-0.05,0.02).

B cmydae, xorma aumcmepcust 3HadeHUH Y-
nepemeHHoi paBHa 0.005 umeem npocToit BEIBO.

B mepBeix 3-x rpymmax (mo 24 wHAMBHIA)
KOJIMYECTBO ~ WHIMBHJIOB  (C  OTPHLATEIbHBIMU
OTKJIOHEHUSIMH) paBHO 15 (pa3Hple MO HOMepam
WHIIMBHJIOB). B 4-01 rpy1Ie BbIJEICHHBIX HHANBUIOB
paBHoO 14, a B 5-oi1 rpymme — 10.

MBbI IpoaHaIM3UPOBATIM CITydail MHOTOMEPHOTO
YpaBHEHUS] KOTHUTHUBHBIX CMBICJIOB M3MEHUUBOCTEH
Z-TIEpEMEHHBIX C MPaBOil YACThIO.

IpoBenem ananus ciryyas A1=0.000.

Crnyyait MHOI'OMEPHOI'0 YpaBHEHUS
KOTHUTUBHBIX ~ CMBICIIOB ~ HM3MEHYMBOCTEH  Z-
IepeMeHHbIX 0e3 MpaBoil 4YacTu (COOTBETCTBYET
BapUaHTy, KOTJa BCE 3HAYCHUS HM3MEHYUBOCTU Y—
nepeMeHHoil ¢ jucriepcuedr A1, pasnHoi 0.000)
OoTIIMYaeTcs CymecTBeHHo. Bo Bcex 5 rpynmax (mo 24
WHIIUBHIA) KOJINYECTBO WH/IUBHJIOB (c
OTIOJIOKUTENBHBIMU OTKIIOHeHMsIME OT (0 paBHO 58.
[IpucytcTByroT 52 WHOWBHOA C OTPUIATEIHHBIMH
OTKJIOHEHUSIMU n 10 1pyrux OTKJIOHEHMH,
JIEMOHCTPUPYS HEKOTOPYIO 3aKOHOMEPHOCTb MpH
CIIy4aifHOCTH 3HAYEHUH HCXOAHOM BEIGOPKU Vs (13-
3a MPUMEHEHUS IaTYNKa CITy4alHbIX YUCe).

Cnydgaif, korga  JQucCIepcHs 3HAuYE€HUH Y-
nepemenHoi paBHa 0.0000 Gonee conepraTeneH.

B mepeotii rpymme y 14 uHIuBUA0B U3 24-X (1Ipu
nx  oOmeit  «bompoctH  Tenma» C  BECOM
¢%1=0.5788?=0,335021016(=33.5%)  yxymmanach
(M3MeHsUIach OTPHUILIATENBEHO Ha Pa3HyIo BEJHMUMHY Zit
OT CcrabuibHOro cocrosHus), a y 9 (24-15=9)

WHIHMBUJIOB COCTOSIHHE «boxpoctH Tena»
yIy4dliIuioch  (3HaueHWe  Zj  M3MEHslach B
MOJIOKUTENbHYI0 cTopoHYy oOT 0 (crabmmbHOTO
cocrosiiusi), Tabmuma 5, t=1, cromben z 1 ).
KonnuecTBO ~ OOJBHBIX  TENECHO  IPEBBIMIACT

KOJIMYECTBO 3JIOPOBBIX — OTO MPU3HAK Havaia
nagnemun COVID-19. OngHOBpeMeHHO y Tex xe 14
WHAWBHJIOB WX «0OApocTh 1nyxa» (C  BecoM
c212=0.597575381(=59.76%) yxyamanach (3HaueHHE
Zip W3MEHSJIOCH B OTPHIATEIFHYI0 CTOPOHY OT
cTabmibHOTO coctosHusI, paBHOTro 0, Tabmuma 5, t=1,
croiber] z 3). a YyBCTBO ONTHMH3Ma y Tex xe 14
uHuBuI0B (¢ BecoM c?13= 0,067407737(=6.74%)
yXyaumanoch  (3HadeHWe  Zip W3MEHSJIOCh B
OTPUIIATEIEHYIO CTOPOHY oT CTaOMUITHLHOTO
cocrosiHus, paBHoro 0, Tabnuna 5, t=1, cronber z3)
YyBCTBO ONTHMH3Ma, TECHO 3aBUCSIICTO  OT
COCOTOSHMSI Tella M JAymd. Takoe CHHXPOHHOE
yXyAmeHne 3-X BaXXHEWIHMX TIOKa3aTesledl w3
(opMynBl KM3HM WHIUBUAA «OOapocTh Tema +
00POCTh AyXa+ ONTUMU3M=KHU3HECTOHKOCTHY.
Wumusun (Ne2, Tabmuma 5, t=1, cronOier z 2, z
3), obmamast TemecHpIM 310poBEM (Z 1= 0,2582)
BITafaiy B fenpeccuto: Z 2=-0,0559; z 3=-0,7421.

Bo BTOpOIi rpymIe TONBKO Y 9 HHANBUAOB U3 24-
X (npm umx oOmel «OogpocTH Teda» C BECOM
¢1=0.5788?=0,335021016(=33.5%)  yxymmasnoch
TEJEeCHOE 3/I0pOBhE (M3MEHSIACh OTPUIATEIBHO Ha
Pa3HyI0 BEIWYUHY Zii OT CTAOMILHOTO COCTOSIHUS), a
y 15 (24-9=15) wHOIWUBHIOB COCTOSIHHE «OOIPOCTH
TeNay YIAy4lIMIOCh (3HAa4YeHWE Zii M3MEHsUIach B
MOJIOKUTETBHYI0O ~ CTOPOHY  OT  CTaOMIBHOTO
cocrosiaus, papaoro 0, Tabmura 5, t=1, ctonber z 1 ),
BO3MOXKHO OHHU MPOLUIN NPUBUBKU BBIKIUHOM. OnuH
uaguBug  Ne 17, Oyaydyu 300poBBIM Iepelnes B
cocrosiHue nempeccum: Bmaa (0.0882,-0.4761,-
1.6141), a wuamusuaer Nel (-1,4668-1,04390,1619),
Ne 5 ( -0,6249,-0.4295, 0.1144) , N9 (-0,9811,-
0,4801, 0,7576) , Nel0O (-0.4016,-0.2986,0.0062) |,
Nel9 (-1.5702,-1.0999,0.2258) Oyayuu OOJILHBIMH,
ONTUMHUCTUYHO HACTPOCHBI.

B tperbeil rpynmne tosibko y 10 MHAMBHIIOB U3
24-x (npu ux oOmell «0OJAPOCTH TelIa» C BECOM
¢?11=0.5788°=0,335021016(=33.5%)  yxymmasnoch
TEJIECHOE 3/I0pOBbe (M3MEHsJIach OTPHIATENBHO Ha
Pa3HyI0 BEIUYHHY Zi10T CTAOMIIBHOTO COCTOSTHHS), 4 Y

11 wuHAMBUOOB cocTOsiHUE «OOIPOCTH  Tenay
yIydmuiaoch  (3HaueHWe  Zjy M3MEHsIach B
MOJIOKUTETHHYIO CTOpPOHY oT CTaOMIIBHOTO

cocrosiaus, pauoro 0, Tabmuna 5, t=3, cTonoIpw! z 1,
z 2, z 3 ), BO3MOXXKHO OHHM TMpPOILIH TPHBUBKH
BoIKIIMHOM . JIBa mHauBuaa Nell (0,9795,0,5285,-
0,6101), Ne20 (0.2342,0.0871,-0.2627), 6Oyayum
310POBBLIMH TepellJid B COCTOSIHME JIeNPeccHH, 2
naguBuael Nel9 (-0.4934,-0.2183,0.4500), Oymyuu
GOJIEHBIM, OTITUMHUCTUYHO HACTPOEH.

B 4-0if rpymnne Tonpko y 9 HMHAUBUIOB U3 24-
X (mpum wmx oOmeil «0oApPOCTH Tema» ¢ BECOM
¢?11=0.5788?=0,335021016(=33.5%)  yxyamanoch
TEJIECHOE 3/I0pOBbe (M3MEHsJIaCh OTPHIATENHHO Ha
Pa3HyI0 BEIWYMHY Zii OT CTAOMILHOTO COCTOSIHUS), a
y 10 WMHOMBUAOB COCTOSIHUE «OOAPOCTH Teay
yIy4qmIwioch  (3HaueHWe  Zjp  M3MEHslach B
MOJIOXKUTEIBHYI0 ~ CTOPOHY  OT  CTaOMJIBHOTO
cocrosHuUs, paBHoro 0, Tabnwma 5, t=3, cTonbmw! z 1,
zZ 2, z 3 ), BO3MOXXHO OHHM TMpPOLLIH TPUBUBKH
BeIKIMHON. MaauBun  Ne2 (0.2582,-0.0559,-0.7421),
Oyayud 3A0POBBIMHM TIlepelllel B COCTOSIHHE
Aenpeccum.

B 5-oif rpymnme Tonpkoy 10 mHAMBHUOOB U3 24-
X (mpum ux oOmei «OOAPOCTH TeNay C BECOM
c41=0.57882=0,335021016(=33.5%)  yxXyamanoch
TEJIECHOE 3/I0pOBbe (M3MEHsJIach OTPHIATENBHO Ha
Pa3HyI0 BEIWYHHY Zi10T CTAOMIIBHOTO COCTOSHHS), a Y

14 wHAMBUIOB cOCTOSIHME «OOIPOCTH  Tenay
yIydmuiaoch — (3Ha4eHWe  Zjy M3MEHsIach B
MOJIOKHUTETHHYIO CTOpPOHY oT CTaOMIILHOTO

cocrosiaus, pasuoro 0, Tabmuua 5, t=5, cTon6Iw! z 1,
Z 2, z 3 ), BOBMOXHO OHH TPOIUIN TPHUBHUBKA
BBIKITUHOM .

J%05010%0:9% 01051 Nell (0.9795,0.5285,-0.6101) u
Ne20 (0.2342,0.0871,-0.2627) Gyayum 310pOBbIMH
nepeniu B cCOCTOTHUE enpeccuu. Muanuun Ne 12
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(-0.2167,0.3281,1.4600) GoneH TeleCHO, HO He Bo 2-0if cutyanuu ¢ KOBUIOM MOJIENb BBISIBIIIA

VHBIBAeT («ECIIM y HETO CHJIBI BHYTPEHHUE OOJIBIIHE,
TO OH BBI3ZIOpOBeeTY). MHANBUL Nel9 (-0.4934,-
0.2183,0.4500) ©OomeH TelneCHO W AYIIECBHO, BIIAN B
JIETIPECCHIO.

[Tt Tpymm u3 24*5=120 WHANBUOOB comepKaT
14+9+10+9+10=52 c yxyJImammuUMHU TEJIECHBIM H
JTyXOBHBIM 3mopoBbeM, 14+9+11+10+14=58 ¢
YITy4IIARITUMUCS TEJIECHBIM u JTYXOBHBIM
370pOBbEM, OCTalbHbIE 10 WHIMBUIOB HUCIBITHIBAIOT
pa3HOHAIPaBJICHHBIC H3MCHEHUS CBOMX TOKa3aTeseH.

B 1-0if cuTyanuu ¢ KOBHJOM MOJENb BBISBUIIA
15+15+11+14+10=65 WHANBHUOOB C YXYAIIAIOIIAMH
TENECHBIM ¥ JyXOBHBIM 3I0POBEEM U
9+9+13+10+14=55 HHOIUBUAOB C YIyUIIAIOIIUMHCS
TEJECHBIM U [yXOBHBIM 3JJ0POBHEM.

MEHbIIee KOJINYECTBO BhISIBIIOB 14+9+10+9+10=52
C YXYAUIUBIIUMH TEJIECHBIM U TyXOBHBIM 3J0POBHEM
u 14+9+11+10+14=58 BBIsIBIIIA C YIy4ILAIOLIUMUCS
TEJNECHBIM U TyXOBHBIM 3/I0pPOBbEM, HO MOSBIIINCE 10
WHIIIBHJIOB UCTIBITHIBAIOIINE OKpeTme u
OciabjeHHble  M3MEHEHUS  CBOMX  MMMYHHBIX
MOKa3aTenen.

Ise cutyanuu ¢ nangemueii COVID 19 moxHO
MHTEpIIpEeTHpOBaTh Kak (aspl, koraa (asa pocra
3apakeHHsI BUPYCOM NEepeXOauT B (pa3zy BaKIMHALMH
WUH/UBUJIOB, KOJINYECTBO BBI3/I0POBHUBILUXCS
WHIIMBHJIOB ME/UIEHHO YBEIMYMBACTCS U MOSABIIIOTCS
CHJIbHBIE TIPOSIBIICHUS 0O/IPOCTH JTyXa U Telna.

Tabanua 6.
=1 2 t=3
z1 z2 z3 z1 z2 z3 z1 z2 z3
1 1,0154 1,5157 2,2492 -1,4668 -1,0439 0,1619 0,5480 0,4892 0,2349
2 0,2582 -0,0559 -0,7421 -0,0011 -0,3095 -0,9191 -0,9279 -0,7237 -0,0861
3 0,7469 0,5966 0,1114 -0,7973 -0,9985 -1,1956 1,3521 1,5575 1,6232
4 -1,6929 -1,4792 -0,6301 1,5870 1,4631 0,8183 -0,8904 -0,8952 -0,6804
5 -0,5224 -0,8157 -1,2640 -0,6249 -0,4295 0,1144 1,5421 1,2451 0,2692
6 -0,7320 -0,5791 -0,0922 0,0993 -0,0173 -0,2729 1,3581 1,2193 0,6026
7 -1,4377 -1,2148 -0,4119 -1,1479 -1,4672 -1,8096 0,2131 0,4310 0,8081
8 0,6244 0,9176 1,3400 -0,4958 -0,6588 -0,8560 -1,0040 -1,3990 -1,9273
9 -1,5672 -1,4632 -0,8626 -0,9811 -0,4801 0,7576 0,3220 0,3557 0,3411
10 0,5410 0,8677 1,3775 -0,4016 -0,2986 0,0062 -1,5787 -1,3065 -0,3704
11 -0,8603 -0,8287 -0,5494 1,3443 1,4663 1,3690 0,9795 0,5285 -0,6101
12 -0,3652 -0,0102 0,7836 1,4592 1,5399 1,3319 -0,2167 0,3281 1,4600
13 -0,2474 -0,3001 -0,3418 1,2035 1,3192 1,2451 -0,5982 -1,1395 -2,0592
14 14771 1,3138 0,6188 1,0529 1,2062 1,2440 -0,5460 -0,5180 -0,3249
15 -0,7767 -1,0377 -1,3582 0,8823 1,0555 1,1756 -1,6438 -1,6252 -1,1742
16 -0,1025 -0,3338 -0,7654 1,1699 1,1871 0,9264 -1,3533 -1,5660 -1,6458
17 -0,2844 -0,5519 -1,0092 0,0882 -0,4761 -1,6141 0,3488 0,4631 0,6012
18 1,6317 1,7029 1,4327 -0,8300 -0,9263 -0,9077 0,5606 0,7382 0,9482
19 0,1072 -0,0705 -0,4490 -1,5702 -1,0999 0,2258 -0,4934 -0,2183 0,4500
20 1,2530 1,2732 0,9976 0,8807 0,7038 0,1321 0,2342 0,0871 -0,2627
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21  -1,1626  -0,8986  -0,0836 | -0,2599  -0,6038  -1,2184| 07351 10297 14271
22 09116 10635  1,1343| -0,8561 -0,9344  -0,8735| 07451 06362  0,2332
23 -05426 -09231  -1,5386 | -1,2219  -1,1912  -0,8227 | 1,6270 15047  0,8531
24 17274 13113 00531 08871 009938 09813 | -1,3132 -12220  -0,7107
0,0000  0,0000  0,0000 | 0,0000 00000 00000 | 00000 00000  0,0000
1,0000  1,0000  1,0000 | 1,0000 1,0000  1,0000 | 1,0000  1,0000 10000
Taoauma 7.
t=4 t=5
No z1 z2 z3 z1 z2 z3
1 -0,8582 -0,6149 0,0824 -1,6080 -1,4584 -0,7575
2 -0,6500 -0,3732 0,3379 -1,1196 -1,4235 -1,7423
3 1,3681 1,2520 0,6777 1,8692 1,6417 0,7210
4 0,1060 0,0221 -0,1704 1,1062 0,7356 -0,2760
5 0,4296 0,7590 1,3022 -1,0630 -0,9117 -0,3447
6 1,1989 1,4152 1,5411 -0,1337 -0,5312 -1,2835
7 -0,8706 -0,6515 0,0013 0,4234 0,5080 0,5684
8 -0,8543 -0,8743 -0,6986 0,6643 0,5529 0,1653
9 0,4571 0,0398 -0,9004 0,6251 0,1980 -0,8041
10 -1,0774 -1,1215 -0,9372 0,9305 0,9776 0,8364
11 -1,0102 -1,4656 -2,1117 1,1465 1,2515 1,1704
12 1,5023 1,5212 1,1800 0,2701 0,5569 1,0560
13 -0,9534 -1,1117 -1,1846 0,3591 0,8403 1,7016
14 -1,0634 -0,5832 0,6345 0,3879 0,5849 0,8767
15 -1,5442 -1,8012 -1,9203 1,2997 1,4586 1,4454
16 1,8693 1,5979 0,5902 0,3618 0,4963 0,6712
17 1,9928 1,8957 1,2017 -1,6975 -1,5465 -0,8201
18 0,2209 0,3288 0,4864 -1,9859 11,7327 -0,7318
19 0,0659 -0,0207 -0,2085 0,3633 0,4037 0,3920
20 0,7341 0,9083 1,0680 0,2704 0,2248 0,0663
21 -0,5253 -0,2023 0,5688 -0,2502 -0,5240 -1,0025
22 -0,6679 -0,4874 0,0376 -0,4659 -0,3328 0,0479
23 -0,0775 -0,5635 -1,5048 -0,6166 -0,3544 0,3195
24 0,2076 0,1309 -0,0733 -1,1369 -1,6154 -2,2754
0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
1,0000 1,0000 1,0000 1,0000 1,0000 1,0000
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3aki0ueHue

W3Brnevuenne mupoBBIX 3HAHWH W3 YHCIOBBIX
peaNbHBIX JaHHBIX- TIpEeBpalllcHUE JaHHBIX B
3HAYMMYI0 WHQPOPMALHWIO 3a CYET IPHUMEHEHHS
pazpaboTku MaTeMaTH4ecKoi MOJIEIH u
MHOTOMEPHOTO YPaBHEHHUS KOTHUTHBHBIX CMBICIIOB
W3MEHYMBOCTEH II€pEMEHHBIX, HalpaBJICHHBIX Ha
MOJy4eHHEe aJeKBaTHOCTH K TPeOyeMo#l CHTyaluu.
Ham ymanoce npuUMEHHTH APYTYIO MO3AWKY LIS
hurypst HH/IUKATOPOB HaITMY U 3HaHUS,
OTIIMYAIONIIYIOCS OT MO3auku w3 crartbu [19]. Ham
WHIMKATOp - HWHAMKATop OOAPOCTH, TaKOB, 4TO
KOMIIOHEHT Ck1 COOCTBEHHOT'O BEKTOpA IO BEIMYMHE
JOMUHUPYET HaJ 3HAUYCHUSAMH KOMIIOHEHT JPYTHX
COOCTBEHHBIX BEKTOPOB: Ck1>kj, j=2,3; k=1,...,m. mpu
pemennn O3 cioy4miiach CHUTyalus, KOTJa TPEThS
KOMIIOHEHTa 1-T0 COOCTBEHHOrO0 BEKTOpa He
JIOMUHHUPOBAJIA HaJ 3HAYCHUSMH KOMIIOHEHT JPYTHUX
COOCTBEHHBIX BEKTOPOB: Ck1>kj, j=2,3; k=1,...,m. He
cMotpst Ha 370 O3 BBRUHCITIIA CHMMETPHYECKYIO
KOPPEISIIHOHHYIO MaTpully, jAajiee Uil KOTOPOH
Obutn BblunciieHbl ee marpuia Csz COOCTBEHHBIX
BEKTOPOB U MaTpuiia cobcTBeHHbIX uncen Azs=diag(-
0.0061362, 0.36397, 2.6423). sT0 — paHee He
BCTPEYABIIHUICS CITydail IPUMEHECHNS HaUMCHBIIECTO
COOCTBEHHOT'O 4HCIIa, pPaHEee BO BCEX MPHIOKEHUIX
OM TI'K+IIM T'K [1-10,13,26,27] HCIIOIBE30BATUCH
TOJIBKO JOMHHHpYIomue coOcTBeHHbIe yncna [13,19-
23,26,27] .

[IpuMep MOJETBPHBIX pPAcdYeTOB HMHTHPYET
ycnoBust Mecsiria 07.2021 roga, xoraa crpax 3a cBoe
3/I0pOBBE Y MHIUBUAOB M3-3a mangemuun COVID 19
HapacTtall, aJMHHUCTPAaTHBHbIE MEpbl MEHSUIUCH
yacTo. MHIMBUABI CO CTPaxoM BOCHPUHUMAIH
OTKJIOHEHUS CBOETO M UYy>KOT'O 3/I0pOBbS TeJa, JAyIIH.

Jeranu BBIBOJOB MO 5 rpnmaM HMHAWBHUAOB
MIPUBE]ICHEI BHIIIIC.

WHTepeceH «BBIYMCICHHBIN» TPH =3 BBIBOJ:
HamOonmpIIell TposBisromeil cebs B mudpoBoOi
MOJIETIM,  COOTBETCTBYIOIIEH  BBINIETIPUBEACHHOM

References:

1. Zhanatauov, S.U. (2021). Modeling the
variability of variables in the multidimensional
equation of the cognitive meanings of the
variables. 1SJ «Theoretical&Applied Sciencey,
Nel, vol.93, pp.316-328. www.t-science.org

(opmyrie KU3HH WHAWBUAA, MOJACIHPYETCS «CHia
oyxa» - 59.76%, B monTopa pa3za ciadee HmpOsBISIET
cebss  «Oompocts Tema» - 33.5%.. D10 —
KOJIMYECTBEHHOE [IOKA3aTEIbCTBO JOMHHUPOBAHHS
JYXOBHOTO MHpa CO3HaHMs MHIMBHMIA HaJ €ro
TenecHOH MHQPACTPYKTYpOi. DTOT BBIBOJ OCHOBAH
Ha MareMaTHyeckol Mogjenu (rae Kaxkpas Y-
NepeMeHHas Y1,Y2,Y3 paBHA JTHHEHHOW KOMOMHALIMEH
3-X z-mepeMeHHBIX ¢ Ko3(duImeHTaMu, paBHBIMH
3HAYCHHUSM KOMITOHEHT 1-r0 COOCTBEHHOI'O BEKTOPA)
JUIi ~ MHOTOMEPHOTO  YPaBHEHHS  HM3BECTHBIX
KOTHUTHBHBIX CMBICJIOB HE U3BECTHBIX
U3MCHYMBOCTEH  Z-TIEPEMEHHBIX  Zi1,Z2,Zz  (C
W3BECTHBIMH  CMBICIIAMH), COOTBETCTBYIOILETO
BBIIICIIPUBEACHHON CJIOBECHOH (GopMysie IKHU3HH
WHIIBHIA. YHpaBisOmMUMA TTapaMeTpamMu
SBIISIOTCSL  BENWYMHBl MHIUKATOPOB  HHAUKATOP
O6oxpocti — 3-X KOMIIOHEHT COOCTBEHHOT'O BEKTOPa
(um cOOCTBEHHBIX  BEKTOPOB) W3  MAaTpPHILIBI
COOCTBEHHBIX BEeKTOPOB Ca3.

Hamn  BBIBOABI 1O KOHEYHOW  BEIOOpKE
MIPUTOHBI U 715 cCOBOKynHOCTH (71t HaceneHus PK),
U3 KOTOpOW OHa ObLIa CIy4yaitHO BBIOpaHa. Bo 2-oit
curyaruu ¢ COVID 19 nama Monens BbIsBUNA (U3
agammsupyemberx 4 wmiuH 800 TBICSY) MCEHBIIEe
KoJIM4ecTBO  BbIsiBUIO: 2 MiaH 80  ThIcs4
(=52*(40 000))  yXyaumrmam — CBOE TENlECHOE |
JYyXOBHOE  3710poBbe M y 2 MaH 320 TeIcsa4
(=58*(40 000) MOJIESIb BBISBUJIA  yIyYIEHHE
TEJICCHOTO ¥ JyXOBHOTO  3I0pPOBBS, a TaKkKe
nosiBuiuch 400 Teicsy (=10%(40 000) wuHIMBHIOB,
UCTIBITBIBAIOIINX ~ yKPEIJIGHHE WM  OcClabieHue
CBOMX MOKazaTelei.

e curyammu ¢ mangemueit COVID 19 moxHO
COOTHECTH K 2 TIepro/iaM BpeMeHH, Koraa ¢asza pocta
3apa)KeHUIl BUPYCOM IEPEXOAUT B (ha3y BaKIMHALUH
WHIVBHUIOB, a KOJIMYECTBO  BBI3IOPOBUBIIUXCS
UH/IMBUJIOB MEJJICHHO YBEIUYHMBAETCS U MOSABISAIOTCA
WHIUBHUIBl C CWIBHBIMH TIPOSIBICHHUSMH OOJPOCTH
JyXa ¥ Teja.

2. Zhanatauov, S.U. (2020). Transformation of a
system of equations into a system of sums of
cognitive meaning of variability of individual
consciousness indicators. 1SJ

Philadelphia, USA

2 Clarivate

Ana lytics indexed


http://www.t-science.org/

ISRA (India) =6.317

. ISl (Dubai, UAE) = 1.582

ImpaCt Factor: GIF (Australia) =0.564
JIF = 1.500

10.

11.

12.

13.

14,

«Theoretical&Applied Science», Nell, vol.91,
pp-531-546. www.t-science.org

Zhanatauov, S.U. (2018). Model of
digitalization of the validity indicators and of the
measurable indicators of the enterprise.
Int.Scien.Jour. “Theoretical &Applied Science”,
Ne 9(65), pp.315-334. www.T-Science.org
Zhanatauov, S.U. (2013). Kognitivnaja karta i

model”  social no-jekonomicheskih  faktorov
kar“ernoj uspeshnosti shkol nikov
municipal nyh shkol SShA. Sibirskij

pedagogicheskij zhurnal, Ne6, pp. 28-33.
Zhanatauov, S.U. (2014). Analiz budushhih
debitorskoj i kreditorskoj zadolzhennostej
municipalitetov  gorodov.  Jekonomicheskij
analiz:teorija i praktika, Moscow, Ne2(353),
pp.54-62. www.fin-izdat.ru/journal/analiz/
Zhanatauov, S.U. (2018). Model of
digitalization of indicators of individual
consciousness. Int.Scien.Jour. “Theoretical
&Applied  Science”, Ne6(62), pp.101-110.
www.t-science.org

Zhanatauov, S.U. (2018). Digitalization of the
behavioral model with errors of non-returnable
costs.  Int.Scien.Jour. “Theoretical ~&Applied
Science”,  Ne8(64), pp.101-110. www.t-
science.org

Zhanatauov, S.U. (2019). Cognitive model for
digitalizing indicators individual consciousness
of a civilized entrepreneur. Int.Scien.Jour.
“Theoretical &Applied Science”, Ne §(76), pp.
172-191. www.t-science.org

Zhanatauov, S.U. (2018). Model of
digitalization of the validity indicators and of the
measurable indicators of the enterprise
Int.Scien.Jour. “Theoretical &Applied Science”,
Ne 9(65), pp. 315-334. www.t-science.org
Zhanatauov, S.U. (2019). Cognitive model of the
structure of the municipal body on monitoring
the moral environment for subsides of human
resources. Int. Scien.Jour. “Theoretical
&Applied Science”, Ne 7(75), pp.401-418.
www.t-science.org

Zhanatauov, S.U. (2020). Measurement  of
variability of unmeasured indicators of
individuals ISJ «Theoretical&Applied Sciencey,
Ne10,v0l1.90, pp.204-217. www.t-science.org
Zhanatauov, S.U. (2020). Cognitive model of
variability in negative breeding indicators. 1SJ
«Theoretical&Applied Sciencey, Ne8, vol.88,
pp-117-136. www.t-science.org

Zhanatauov, S.U. (2021). Cognitive computing:
models, calculations, applications, results. 1SJ
«Theoretical&Applied Science», Ne5, vo0l.97,
pp.594-610.www.t-science.org

Zhanatauov, S.U. (2021). Tariff equation
(0)*61+(0)*0,+(0)*63= (0). 1SJ
«Theoretical&Applied Science», Ne6, vo0l.98,
pp-740-753. www.t-science.org

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =9.035 IBI (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350
15. Zhanatauov, S.U. (2017). Theorem on the A-
samples. ISJ «Theoretical&Applied Science», Ne
9, vol. 53, pp.177-192. www.T-Science.org
16. Zhanatauov, S.U. (2013). Obratnaja model
glavnyh ~ komponent.  (p.201).  Almaty:

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Kazstatinform.

Zhanatauov, S.U. (1987). Obratnaja model®
glavnyh komponent i ee primenenie. Diss. na
soiskanie uchenoj step. kand.fiz.-
mat.nauk:05.13.11:zashhishhena8.12.19
87:utv.1.06.19 88,Vychislitel nyj
Sibirskogo otdelenija AN SSSR,
Novosibirsk.

Zhanatauov, S.U., & Seitkamzina, R.B. (2020).
Matrices of indicators of recoverable
knowledge. ISJ «Theoretical&Applied Sciencey,
Ne3, vol.83, pp.464-475. www.t-science.org
Zhanatauov, S.U. (2019). A matrix of values the
coefficients of combinational proportionality.
Int. Scientific Journal Theoretical &Applied

centr
(p.302).

Science, Ne3(68), 401-419. pp. wWww.t-
science.org
Zhanatauov, S.U. (2018). Modeling

eigenvectors with given the values of their
indicated components.  Scientific Journal
Theoretical &Applied Science, Nell(67),
pp-107-119. www.t-science.org

Zhanatauov, S.U. (2018). Inverse  spectral
problem with indicated values of components of
the eigenvectors. Int. Scientific Journal
Theoretical &Applied Science, Nell(67),
pp-358-370. www.t-science.org

Zhanatauov, S.U. (2018). Inverse  spectral
problem. Int. Scientific Journal Theoretical

&Applied Science, Nel2(68), pp.101-112.
www.t-science.org
Zhanatauov, S.U. (2017). Block-diagonal

correlation matrices of A-samples. International
scien-tific  journal Theoretical &Applied
Science, Nel2, vol.56, pp.101-111. www.t-
science.org

Hotelling, H. (1933). Analysis of a complex of
statistical variables into principal components. —
J. Educ. Psychol., vol.24, pp. 417-441, pp. 498-
520.

Zhanatauov, S.U. (1988). O funkcional'nom
napolnenii PPP Spektr./ Sistemnoe
modelirovanie -13.- Novosibirsk, pp.3-11.
Zhanatauov, S.U. (2014). The (C,4,Y)-sample is
adequate to real multidimensional sample.
Proced. Intern. conf.. “Leadership in Education,
Business and Culture”. 25 apriel 2014, Almaty-
Seatle, ICET USA. Leadership Iternational
Conference “Leadership on Education, Business
and Culture». pp.151-155

Philadelphia, USA

135

2 Clarivate

Ana lytics indexed


http://www.t-science.org/
http://www.t-science.org/
http://www.fin-izdat.ru/journal/analiz/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/
http://www.t-science.org/

ISRA (India)  =6.317  SIS(USA)  =0.912 ICV (Poland)  =6.630

. ISl (Dubai, UAE) =1.582  PUHII (Russia) =0.126  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1.500  SJIF (Morocco) = 7.184  OAJI (USA)  =0.350
27. Zhanatauov, S.U. (2018). The theorems of 59-43 Doi:
values of relationships between groups of https://dx.doi.org/10.15863/TAS.2018.03.59.43

variables. I1SJ Theoretical & Applied Science, 03
(59): 249-256. Soi: http://s-0-i.org/1.1/TAS-03-

Philadelphia, USA 136 0 ClariVate
AnalytiCS indexed


http://s-o-i.org/1.1/TAS-03-59-43
http://s-o-i.org/1.1/TAS-03-59-43
https://dx.doi.org/10.15863/TAS.2018.03.59.43

ISRA (Indiay  =6317  SIS(USA)  =0912  ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
QR — Issue QR - Article

International Scientific Journal
Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2021 Issue: 08 Volume: 100

Published: 13.08.2021 http://T-Science.org

SOI: 1.1/TAS DOI: 10.15863/TAS

Zakaria Yahia Hussein Halema
Shagra University

Department of Mathematics
Kingdom of Saudi Arabia
halimazakariaa@gmail.com

INTEGRATION BY PARTS FORMULAS AND FORMULATION OF
FEYNMAN PATH INTEGRAL

Abstract: This paper aimed at investigating the Integration by Parts Formulas and Rotationally Invariant
Sobolev Calculus on Free Loop Spaces of a manifold mechanics. This formulation is very familiar to us and well
known to be useful. But its rigorous meaning is given little except for special cases.

Key words: Sobolev calculus, loop space, Laplacian, Feynman path integral, Lagrangian function, Schrodinger

equation, Continuous uniformly.
Language: English

Citation: Halema, Z. Y. H. (2021). Integration by parts formulas and formulation of Feynman path integral. 1SJ

Theoretical & Applied Science, 08 (100), 137-142.
Soi: http://s-0-i.org/1.1/TAS-08-100-25
Scopus ASCC: 2600.

Introduction

In [2] the project of understanding some of the
analytical properties of Chen forms by discussing the
LP-theory of Chen forms is started. Then 4 is a
uniformly elliptic second order differential operator.
let Q, be the space of loops in R which start at x
and return to x after a time period 1. Let dp;"™* be the
Brownian bridge measure on Q,.

Let H (R%) be the Hilbert space of paths H :
[0,1] » R¢ which are absolutely continuous with
square mtegrable derivative, eqmpped W|th the norm

A2 —f|H(t)|2dt+”

Now, as in [2] for each Ioop w € £ we consider
the Hilbert space H ,, consisting of the vector fields
along the loop w of the form X =tH with
periodicity assumption where (tH), = t.(w)H, with
7.(w) being stochastic parallel transport along the
loop w. These Hilbert spaces form a measurable field
of tangent Hilbert spaces on the loop space and they
will play the role of the tangent spaces of the loop
space.

These Hilbert spaces form a measurable field of
tangent Hilbert spaces on the loop space and they will
play the role of the tangent spaces of the loop space.

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2021.08.100.25

The basic tool in setting up this Sobolev calculus
is integration by parts formulas. In [3] we use the
Peano approximation to the diffusion associated to 4,
which leads to suitable finite dimensional
approximations to the Bismut measure u. In [3], w
define a Skorohod anticipative integral (see [4]) and
an Ornstein—Uhlenbeck operator L such that these
functions belong to the domain of LP for each p > 0.

Let M be a compact Riemannian manifold of
dimension d and let P(M) be the space of all
continuous maps w:[0,1] > M. Let v be the
measure P,(x,y) dP{” dxdy on P(M), where
P,(x,y) is the heat kernel of M and dP;” is the
Brownian bridge measure on P, ,,(M), the space of
paths joining x to y. We use the notation E, for
expectations computed with respect to this measure.

Let V(t,x) € R,A(t,x) = (Ayq,...,Ay) €
R¥(x € R4t €[0,T]) be the electromagnetic
potentials, which are defined from

d04; oV

E =——]—— .=1,...,

J at  0x; 4,

d
ZA] dx] = Z B]k dx]'/\dxk on Rd (11)
j=1

1<j<ksd
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for the electric strength E(¢t, x) = (Ey, ... E;) and the

magnetic strength tensor ( B;,(t, . Then
g g ( i x))15j<ksd
the Lagrangian function, the Hamiltonian, and the

Schrodinger equation are given by

L=(txi)= % %2+ G-A—V),x €RE, (2.1)
d
1 2 9
H() =5 E (nDy, - 4;) +V (Dx]_ = @)
=1
G.1)

and

m%u(t) =H@u() (t€l[sTD, uls) =f (4.1)

respectively. We sometimes write the solution u(t)
of (4.1) as U(t, s)f. For a multiindex

a = (ay, .., az) We write

0% = (0/0x)* ...(0/0x4)% and

d
la| = Z,-=1 a;.
Feynman in [6,7] expressed the solution of (4.1)
in the integral form, which is called the Feynman path
integral,

1

U9 =5 [ e Hre) utan, G0

Ix

. d
m
C)f = H j% f

I1. Preliminaries

To define a connection 7 on the tangent spaces
to P(M) suppose X and Y are vector fields on P(M) ,
that is, sections of the field of Hilbert spaces .. Now
Y = tK and we can write out K in components

d
Kw) = ) K w)Vilwo),
i=1

where the K¢ are functions on P(M) and the V; are
vector fields on M. Now define VxK by the formula

1
1 1
Ep[(dF,X)] = Ep |F | div X,(wy) +J- (Tshs,5w5)+§f(STSHs,5ws) ,
0
0

where X is a vector field on P(M), S is the Ricci
tensor of M and & the 1t6 integral.

Lemma (2.2): Let S and T be two stopping
times. There exist semi-martingale processes A and
B such that Ag and Bg are smooth functions of wy
with values in forms such that Ysy.<r divXf

convergesas N — oo to

dtg = -y (Wti_1 + S(Wti - Wti_l)) (Wti - Wti_1)ds'

where u(dy) is a uniform measure on (R4)[stl and N
is a normalization factor.

In [8,9,10,11,12], etc., equations with the
potentials

d
V= Z ajkx]'xk‘l'ijXj +j- eiX'y V(dy);
: - R4
Jj=1

d
jk=1

Al =chjxj+dl (l = 1,,d)

j=1

were studied, where ajy, b;, ¢;; and d,; are constants
and v(dy) is acomplex measure of bounded variation
onR% .

We study the formulation of the Feynman path
integral through broken line paths. This formulation
is very familiar to us and well known to be useful. We
show rigorously for some class of potentials that this
formulation is well defined and that this Feynman
path integral gives the probability amplitude, i.e., the
solution of the Schrédinger equation.

Let A be the subdivision of [0, t] above and
x@ eR(j=0,1,..,n—1). We denote by y, =
Ya(x©@,x®, . x®D x) € (RHIOH  the broken
line path joining

(tj,x(f)) (j=01,..,n,x™ = x). Set

f etV £(x©) 1x O gx @ . dx @), (6.1)
d
d
(T = ) (K, X} Vi(wo)
i=1
+ kl(w)(VXOVi)WO, (1.2)

and define VxY by kY = tVxK.

Theorem (1.2): For any smooth function f :
MK — R and any set of times u = (uy, ..., u;) with

0 <u; < <uy <1 letF be the function on
P(M) given by F(w) = f(w(uy), ..., w(w)). Then
we have the following integration by parts formula:

(2.2)

T

fT (A4(X), wy) + f BL(X,) ds.

S N
Proof: We can suppose that over the interval
[S, T] the process lies in a local chart for M. We work
in normal coordinates. If T is parallel transport along
the geodesic joining wy, | to w,, for i > 1 it follows
that

(3.2)

N _ N
To = Ti-1
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where the Christoffel matrix I" is zero at w,,__, is the

analogue of the cancellation which appears in ref. [3]
and we deduce that

div XY = A'(we,_ XN+ (i

- tl')TlN—lhfi—l)(Wti - Wti—l) +

B,(Wti—l'Xpil—l + (ti+1 - ti)TiI\Llhti—l)(Wti - Wti_l)2 + (] ((Wti - Wti—1)3) + O(tl - ti—l)’ (4.2)

and the proof of Lemma (2.2) is completed in the
same way as the proof of Lemma(1.1.4)[1].

1

From both previous lemmas we see that

1 1

Ep[(dF,X)] = E» |F | div X, + f (ACX,), Sw,) + f (B(t,hy), Sw,) + f C(X,)ds + f Dk ||, (5.2)

0

If X, =0 we know that the sum of the above
integrals is equal to

f(‘rshs, Swg) + - f(STsHS Swg).

The formula for EP[(dF, X)] can be extended to
all previsible hg bounded in L2

Moreover A, B, C, D have the same shape as in
[9]. However, if 4, B, C, and D are processes of this
particularly nice type such that for all X; =t H;,
where H, = fos h,, du with h previsible and bounded,
we have

1 1
f (A(X,), 5we) + f (B(zshy), ws) + f C(X,) ds
0 0 0

1
+ f D(tshy)ds =0,

0
then it followsthat A=B=C =D = 0.

{ hi—H(t)}C‘(t Of =vi—s

0 0

If B is not zero we can choose a stopping time
T <1, with probability strictly positive, and a
deterministic process hg with A% (0) # 0 such that
on the condition that Fr < 1, if we take hy = hy,g,
the sum of the four integrals in the above formula has
a density such that from Malliavin calculus we
deduce from the same type of argument that 4 = 0.
For all X; we have

J, C(X;) ds + [, D(tshg) ds = 0.

But D is a smooth function in w,. We deduce
that D (z,) has bounded variation, and from stochastic
calculus it is constant.

That implies € = 0.

Proposition (2.3): Let V and A satisfy the
assumptions of the Theorem. Then there exists a
continuous function q(t, s; x, w) in

0<s<t<T,xw€R?

a B . \M
(0% 0p(x W)| < Copl w)™,
M so that for f € S

satisfying
x,w € RY) with an

d

2mih(t —s)
x f eih‘ls(ns:;)q<t, s x,—%)f(y)dy. 0<s<tsT.  (62)

Proof: By direct -calculations we have
from(3.1),

d
d in—1g(, LS ih
{iha—H(t)}C(t,S)f = - % Xjem S(yx'y){r1(t,5;x.)7)+21_mr2(t;5;x’Y)}f(Y)dy’ (72)
d

1 2
= atS(yxy) +ﬁz {axJS(yxy) At x)} + V(t, x), (8.2)

dm

T2=t

where V.A = Zj axjA]-.
Set p =t —s.Using

(9.2)
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— 2
S( M+ fA.dx m+(x y)fA(s+0(t—s)y+0(x y))d@—
—5) J 2(t —s)
Yxy

(t—s)jV(s+9(t—s),y+ H(x—y))dQ,

we have

(%

a, S(yxy) Ai(t, x) = mJT_yJ) + f Aj (5 +0p,y+0(x— y)) — A;(t,x)d6 + Z(xk - Vi)
K

1 1

0A av
X 9—k(s+9p,y+6(x—y))d9—p 08— (s+6p,y+0(x—y))dd
6xj Ox]
0

= rn(xjf_yj)-}-fij (t— Op,x — Q(x_y)) —Aj(t,x)dG
0

1

0A
+Zk:(xk —yk)j(l - B)a—xj‘(t— 6p,x —0(x —y))d@

0
1

a
—pf(l - e)a—r(t —0p,x — 8(x —¥))do,
]

0
and so by the Taylor expansion

—y) 1 A,
0.,5(r3) - Aj(t,x)=w—fza—g(t,xm—y»
l

12 :aA -
+3 ) an “ () (o — i) + Py (t, six, = y)- (10.2)
Xj VP

k
It follows from

- Zj'l(aszj)(xf —y) G —y) + Z},'k (%Ak) (xj—¥) Gk —y) =0

that
2 _mlx—yl? Xy
o Z ax]S(yxy) A;(t, x)} T + \/_qz <t S; X, ——— \/; . (11.2)
The same arguments show that
mlx — y|? ( X — }’)
0:S =————7—-V(t,x) + t,s;x,——|, 12.2
t ( xy 2P2 \/Zq3 \/E ( )
dm -y
ALS(yy ——+(VA)(tx)+ (tsx ) 13.2
(n3) =~ Jpas 7 (13.2)
Inserting (11.2) — (13.2) into (7.2) — (9.2), Then we have: (i)
we can complete the proof. | §+€af¢(s +& 8% x + 5)| < Cup,

la+pBl=>2, €=0,x,x+c€R (1.3)
(if) There exist constants p, >0 and x>0
such that

I11. Claims

Corollary (1.3): Assume

2
(024t x)| < Cq < x >, a| > 2,) 0<€<li}01§x+8 —a( +¢ B (s+&s;x,x+e) =k (2.3)
and T

a
(10zV(£x)| < Co laf = 2, (£x) € [0, T] xRY). where 92¢/9(x + £)? is the Hessian in (x + €).
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Proof: Let |a] = 1. Then we have

from(|0gA;(t,x)| < €, <x >0, |a| > 2,),

|x|
(0x )1+S

|6"‘A (s+gx)—0fAi(s+e, 0)| < Const. f dg < Const.f (9>1+5 df < oo,
0

and hence
|0g4;(s +&x)| <C, lal =1,(s +¢&x) €[0,T] x R% (3.3)

In the same way we have for |a| = 2,

1 o
) o plx + |
|\/Z(x+s).jo (024) (s+9p,x (1 9)\/;(96+£)) d9| < Const.fo (x—e\/ﬁ(x+£))1+8

<c tfm L <Q—x+£) 43
< ons.0 x—g)i's “Txte (4.3)

[ee] 1 .
< COTlSt.f_deg =(C, < o, EZO,XERd,

where we used |x—6Q|>1[0—x.0|. The ﬂ' DY — (o — ) -
inequality(1.3) can be shown from assumptions Ad(A B =Ge=y) (o W) (53)

|02V (t,x)| < Cy lal = 2, (t,x) €]0,T] x
RL), (9t s x,w) = Zwl? + \fpw. folA(s +
1 d 1 1
0p,x = (1—0)Jpw)do —p [ V(s +6p,x - — Z(zk - xk)f j 6,81 (1(0),{(0)) dodo, . (63)
k=1 0 -0

(1-6)/pw)do, p=t— s.),(3.3) and (4.3). So
can (2.3), because we have 0%2¢/d(x +¢&)? =

=== [ 0 5(0).¢0)dodo,
(V]

Proof: We have by (z(0),{(0))=(1-

(m/2)14 + 0(e). I, is the identity matrix. 0){(1 — 01)(t,2) + 01(s, )} + 02 {(1 -
Lemma (2.3): Set Bj, = —Byjfor1 <k <j < a)(t,2) +01(s, )} = (¢ —01(t =5),z+ 01 (x —
dand B;; = 0 forj = 1,2,...,d. Then we have z) + 010, (y — x)) € R%*1.,

ﬂE dtAdx; = f f E; (T(O‘) ((a))deta(( o {])) dojdo, = (t — s)(x]- - yj)jo J; 01E; doyda,, (7.3)

! (85, %)
B dxiAdx =j f B;, det —2>"2 dg,do:
IL jkHYA) k o o jk 0(01‘0_2) 1 2

_{(xk - yk)(xj - Zj) - (xj - yj)(xk - Zk)}fo J; 0, Bjy doyday, (8.3)

and hence from Lemma(1.2.7)[5],

Ud(A dX) = —(t—s)Z(x] y])j f 01E; doydo,

- Z {(xk - }’k)(xj - Zj) - (xj - yj)(xk - Zk)}fo fo 01Bj, do,da,

1sj<ksd

d 1,1 d 1,1
=—(t—ys) Z(xj - yj)f J- 01E;doydo, + Z (x]- - y]-)(xk - zk)f f 01Bj doydo,.
=1 0 7o jk=1 0o

Thus Lemma (2.3) could be proved. functionals which belong to all the Sobolev spaces.

We study two versions of the Sobolev calculus on the

V. Conclusion free loop space which are both invariant under
rotations of loops. We work on R¢ with metric

Was defined Sobolev spaces and an Ornstein- Ygi;dxtdx/, where the gjare smooth bounded
Uhlenbeck operator on the loop space. We find some functions. These Hilbert spaces form a measurable

*
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field of tangent Hilbert spaces on the loop space and
they will play the role of the tangent spaces of the
loop space. The basic tool in setting up this Sobolev
calculus is integration by parts formulas.

In [13,14] gave the rigorous meaning of the
Feynman path integral for a class of potentials,
adopting the formulation through piecewise classical
paths. In [15] this result was generalized for a wide
class of potentials. We study the formulation of the
Feynman path integral through broken line paths.
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PAJIMOBEIINAHUSA KAPAKAJIITAKCTAHA: BUEPA U CEI'OJIHA

Annomayun:. Cmames HayuHaemcs ¢ UCMOPUU NOABNEHUS Nepeo20 paduokananra 6 Pecnybnuxe
Kapakannaxkcman. B smoil uacmu npugedenvl akmuvl 06 HAyanbHOM 3mane pasgumus paouogewanus. B
meopemu4eckoll Yacmu agmopsl YOenunu OCHOGHOe 6HUMAHUE HA MeMAmuiecKuti KOHMeHm paouoKaHand
«Kapaxannaxcmany.

Knrouesvie cnosa: Paouosgup, paouocmanyus, OUKmop, paouo 3¢up, pexpeamusHas QyHKyusi.

BBenenune ObUTa  HACTOANIMM  IPEOBECTHUKOM  XOPOIINX
Hctopus pa3Burns HOBOCTEH Juist skuteneil pecnyOnuku. [loatomy, B
Pagnosemanmne B Kapakanmakcrane sBiseTcs HaJalbHBIX JTalax pa3BUTHS paJNOBEUIAHHUA B
OJTHUM U3 CTapeHIINX KOMMYHUKAITHOHHBIX CPEJICTB. peciyOIuKe TUKTOPBI U JKYPHAIUCTBI pajroKaHaIa
[To cBegeHMSIM apXUBHBIX MaTEpUAIOB PAJUO Hadasa CTAIM TEPOSMU H  HACTOSIIMMH  JIIOOUMIIAMH
CBOIO paboTy cHavama B ropojme Typrkyms 17- MPOCTOTO HAPOJA.
nekabps. C  1935-roma  oObeM  paauoBelaHue OfHUM ¥3 TOHYJSPHBIX JTUKTOPOB  TOTO
pamuocTaHIuK OBLTO B MH3EPHOM 00BEME, OKOJO 3 BpeMeHH Opima AwmuHa TaHTameBa ©W  CBOMX
4acoB. [IepBbIe TO/IbI CBOETO CYIIECTBOBAHUS PAJIHO B BOCIIOMHHAHUSX OTMEYalla O TPYMHOCTSAX pPabOTHI
OCHOBHOM OCBeIIalla XH3Hb TPYKCHUKOB KOJIX03a IuKTOpoB: «Kak nmkTOop, s Torma HODKHA Oblia
peciyomukn. A ¢ 1940-roma aJAMUHHCTPATUBHBIM TOJIBKO 4MTaTh nepenaund. Ho mockosibky He XBartaio
neHtpoM Kapakanmakckoit ACCP crama ropon B PpEeNaKkIUHu JIOAeH, MHE YacTO NPUXOIUIOCH, H
Hykyc, moTtoMy MHOTHME MpaBHUTEIbCTBCHHEIC OpTraHM30BBIBATH WX, YaCTO IIOMOTaja 5 COTPYTHIUKAM
VUPSKICHAEC W B TOM YHCJIC PaauO TMEPECBEIH B penakiuii rOTOBUTH Niepeaadn. B 0CHOBHOM 3TO ObLTH
CTOJIHILY. KOPOTKHE JICCITUMHHYTHBIE  PamdopaccKazbl o
Panno crajia OCHOBHEIM HCTOYHHKOM MEepe/IOBUKAX TMPOU3BOJCTBA, YOOPOUYHOW CTpPAEbI,

nHpopMmanuu B 30-ToABI W BO BpeMsI BOHHBI paano
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KOTOpBIE Cpa3y K€ CONPOBOXKIAAIUCH HECKOJIbKAMH yOexaaTh, BO3IEHCTBOBATL HA  CO3HAHHE U

MY3bIKaIbHBIMU HOMEpPaMU».

B kuure wuccnepoBarens T.ManapeiimoBa
oTMedaeTcs 00 opraHu3amum paauorepenad: Ilo
BOCIIOMHHAHUSAM OBIBIIUX PaOOTHUKOB-BETEPAHOB
paxno OHWUM U3 TJIABHBIX BHJIOB IIPOTPaMM B T€ JTHHU
Obuta paauoraszera. M3 3THX mepenady Ha POIHOM
SI3BIKE pafMOCIyIIaTeNd y3HABAJM CaMble Ba)KHBIE
HOBOCTH O JKH3HHU B CTPAHE U COOBITHIX 3a pyOeKOM.
DTH pPaguora3eThl COCTABIIUCH B OCHOBHOM U3
MaTepHaJIOB, OMyOIMKOBAaHHBIX B mpecce. CpeacTBOM

AKTHUBHOI'O BOBJICUCHUA TPy AAIUXCA B
CONUAITMCTHYICCKOE CTPOUTEIBCTBO CTAJIM B TE€ OHU
TaKXC PaguOMUTHUHTH, PaguoNCPCKINIKH,

pammopeinsn» [4].

C HayaJoM JONroro IyTH Pagio PecITyONHKH
meperepresia MHOTO IIEPEMEH B TEXHHYCCKOM
OCHAI[CHWH W  HANOJHEHHWEe Hupe  Kaapamu
penakiuu. A TOCIeqHee BpeMs Ha Paauo IOIIeT
MpoIlecC MOJEPHH3ALMKA pajuoanaparyp, u 3dup
CTaJI0 HAIOJHATHCS MHTCPAKTUBHBIMH IEpEIavYaMHu.
OHO cTana mepeaoBoil pagroCTaHITEH PecIyOnKy,
Jla K TOMY K€ y Hee He ObLTO KOHKYPCHTOB.

HNudopmaunoHHblii KOHTEHT 3¢upa

PajgnokoMMyHUKanust  SIBIS€TCS  OCOOCHHBIM
THTIOB KOMMYHHUKAITHH. Criermupuxy
paniuoKOMMYyHUKanuu packpeiBaer B. B. CmupHOB:
«PagnoKOMMyHHKaIHsI OTpaXkaeT ACHCTBUTEIBHOCTD
B 3ByKE. JTO KaHAJI MEPeAaun 3BYKOBBIX CUTHAIIOB C
IIOMOIIIBIO 3JIEKTPOHHOMU TEXHHUKH.
PagmokoMMyHHKanms — CBsi3aHa CO  BPEMEHEM,
M03TOMY OHa HeoOpaTuMa, OTHOMOMEHTHA, JINHEeHHa
B CBOEM JABW)XCHHH. Y CIyIIATENsI HET BO3MOXHOCTH
OCTaHOBHTH €e (€Cili, KOHEeYHO, He OpaTh B pacuer
OTKIJTFOUEHHUE paguonprueMHuka)» [7, c. 109].

E. H. 3apenxas orMeuaer, 4T0O KOMMYHHUKaIUs
MOXeET OBbITh IIPEJICTaBIICHA B BUE CBSI3aHHBIX JIPYT C
JIPyTOM KOMITOHEHTOB IICUXOJIOTHYECKOT0 ¥ PEUEBOT0
B3aMMOJICHCTBHUS: LieNb (MOTHBALKS) PEYEBOrO aKTa -
3aMbIce - TEKCT (YCTHAs pedb) — peakuus (TIoBeAeHue

YCJIOBCKa B pC‘IeBOﬁ KOMMyHI/IKa]_[I/II/I) .
«HOCJIC,Z[OBEITGHBHOCTBZ OCJIb — 3aMbICCTT — TEKCT —
peaknusa mpeaAcTaBJIsACT coboit CHCTEMHOC

oOpa3oBaHHe, TMO3TOMY H3MEHEHHE OJHOTO U3 €e
3JIEMEHTOB MPUBOANUT K U3MEHEHHIO BCEX OCTAIBHBIX
[1.C. 5]

C pasBUTHEM nH(popMannoHHO-
KOMMYHUKAI[MIOHHBIX TEXHOJIOTUIl M C U3MEHEHUEM
ONEpaTHBHOCTH  Mepenadd  MHpOpManumu  AJIs
OoJbIIMHCTBA JKUTEIen Kapaxannakcrana
pannouHdopManuu ocTaércs OYCHb
BOCTPEOOBaHHOH. DTO CBSI3aHO B TEPBYIO OUEpEb C
0COOCHHBIM BOCIIPUSTHEM Ha OJIMH OPTaH YesloBeKa, C
JIpyroil CTOpPOHBI BIMSHHE TIPUPOABI 3ByKa Ha
MICUXOJIOTUIO BOCTIPUSITHS. «Panmno ecTb
WHTEIUIeKTyanbHbIN KaHan CMU, moTtoMy Kak OHO
CIOCOOHO HE TOJIBKO TepeaBaTh MHEHUS, O3UIHH,
HUJEHU, YyBCTBA, HO M 3apsyKaTh MMU CilyLlaTelei,

noBezeHue, (GOPMHUPOBATH B3IIISAbI, MUPOBO33PEHHE
[3, c. 110].

NudopmannonHsie BBIITYCKH SIBIITEOTCS
HEOTHEMJIEMOH YacThi0 paanoddupa, Tak Kak OHH
BEITIOJTHAT OCHOBHYIO 3agaqy pammo -
uHdopmupoBaTb. HOBOCTHBIE  BBIYCKH  JAIOT
CITyIIaTeNsIM BO3MOYKHOCTD TOJTy4YaTh
pa3Hoo0pa3Hy WHGOPMAIHIO, HEOOXOAUMYIO JUIS
OpPHEHTALMK B JCHCTBUTEIBHOCTH, Y3HaBaTh O
COOBITHSX, TPOM3OMICAIINX HE TOJNBKO B MHpPE H
cTpaHe, HO U B cBoéM peruone [5. C. 81].

WudpopmanroHHbIe BHITYCKH MOKHO pa3JeiUTh
Ha yHUBEpCAIbHBIC MO0 TEMAaTUKE U TEMaTHYECKUE;
MIEPUOIMIHEIE U OKCTpeHHBIE [8, ¢. 258-259].

[MosToMy Ha CErOmHAIIHWA JCHB paavo
octaéTcd Ha IUIaBy Kak OCOOCHHOTO KaHania
pacripocTpaHeHuss WHQopMarmu. Ha paamokaHaie
«Kapakanmakcran» WHGOPMAIIMOHHBIH 610K
SBIISICTCI CaMBIM OOBEMHBIM CpPEIH OCTAIBHBIX
6noxoB. Ecnm  mocMoTpeTh  Ha  CTaTUCTUKY
pammokaHana, TO HWH(OPMAIMOHHO-aHATUTHIECKUE
nepenadn cocraBisitoT 17,9 mpoueHToB  00ImIero
o0BpeMa nepeaad, COLMAJIbHO-TIOJIUTHYECKUE,
9KOHOMMUECKHUE Iepeaayn 25,5 NpoLeHTOB, IyXOBHO-
MPOCBETUTENbCKUE U TepeAauud o KynaeType 40,4
MIPOIICHTOB, a 00BEM MY3BIKAIFHO, Pa3BIICKATCIFHBIX
nepeaad cocrasisier 16,4 mpouera.

OcHOBHOW a1 MH(OPMAITMOHHBIX Iepenad
aBisiercst «Xabapnap» (HoBoctn). HoBocTr BeIXOIAT
B 3¢Up NATh pasa B ieHb, yTPEHHHUH 3QUp HAUNHACTCS
8 gacoB, Bropoii 3¢up 11 wacos, a BeuepHHil >PUp
HaunHaercs B 17 yacoB, Bce Tpu d¢upa BeoyTcs Ha
KapakaJmakckoM si3bike. OcTanpHBIE 1Be 3¢Hpa Ha
y30EKCKOM M B pYCCKOM si3bikax. OHM B OCHOBHOM
MOBTOPSIIOT ~ KapaKaJMakCKyl0 BEPCHUI0 HOBOCTEH.
Oc¢upHoe Bpems «Xabapmap» HOApa3leNeHbl Ha
TeMarhuueckue OJIOKM, HO 10 XOJy aHaju3a Mbl
BEISICHWJIM 9TO, OCHOBHAS 4acTh 3(upa OTBEACHBI Ha
penoprax. B penopraxax paccka3bslBaeTcsi HE O

COOBITHSIX, OHM B  OCHOBHOM  CBSI3aHBI C
KajgeHgapHeIMu  gatamu. Hanpumep, Penoprax
MOCBAIICHHON  KOH(EpeHINH, TPOBEICHHBIA B

KapakaimakckoM TocyfapCTBEHHOM YHHBEPCHTETE,
mica 14 muayT. K TOMy ke B penopTax He BUAHO
CTHJIb W BOIPOCHI JKypHAJINCTAa, B HUX >KypHAIUCT
CTAaHOBUTCSI TAaCCHUBHBIM  CITyIIaTeleM, KOTOPBIi
3a7aeT TOJBKO OJUH BOINPOC, MOATOMY, BEIYIIHH B
pernopraxkax IOBTOPSET TO UYTO PAacCKa3blBaeT
PECIIOH/ICHT.

JI. B TI'puropoBa ormeuaer «CyObeKTHBHOE
Hayajlo B PaJUOPENOpTa)ke HE IMPOTHBOPEUHUT €TO
JOKyMeHTanbHOH ocHoBe. IIposiBIeHne aBTOPCKOTO
«D» €CTh BaXHas COCTABIAIOLIAs COJCPXKAHUA H
(hopMBI TPOM3BECHUS, TBOPYECKOTO MOTECHIHANA H
OIBITA XKypHANIucTa» [2, c. 16].

AHaNMATHYECKOH JacThio «Xabapmapy SBISETCS
nepenada «Xantenuk» (Henens). D¢upHoe Bpems
nepenayyl TPUALATH MUHYT U OHO BBIXOJHTH B 3(HUD
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pa3 B Hezmenmo. OCHOBHBIM HAIpPaBIICHUEM IEperadn
SBISIETCSl  aHANU3  COOBITMH  ITPOMCXOJMBILIHX
npoxoJsiiell Hezene B chepe SIKOHOMHUKH, TIOJIMTHKH,
criopra.

JlyXOBHO-HpaBCTBEHHbIE, pa3BjieKaTeJbHbIe
nepenayv

B pammoxypnamuctuke QopmatHas Qopma
KOHTeHTa uMeeT Oonblioe 3HadeHue. Ceituac mop
«popMaToM»  pPAAMOCTAHIMM  IOHMMAaeTrcs e
KOHLISTIINS, «BKJIIOYAIOIas B cebst coleprkaHue,
PUTMBI BEIllaHus, 3CTETUYECKUE HOPMBI
MPOTrpaMMHUPOBAHUS, MaHEpy padOThl BELYIIMX H
Jpyrue crenuduieckie 0coOEHHOCTH OpraHH3aluu
nepernad, a TaKke CTPYKTYPHPOBAHUE MPOTrPAMMHBIX
SJIEMEHTOB B COOTBETCTBUH C IIOTPEOHOCTSIMH
eseBoit ayauropun» [8, ¢. 370-371]. CymuiecTByIOT U
JIpyrue MHEHUs], Ioaraommue, 9ro «popmar» — 310
OIpENENEHHBIA TUI COCTaBICHUS U BEPCTKHU
IporpaMM MO JKaHpaM, TEMaTHYECKUM U JPyTHM
MPU3HAKAM, PACCUMUTAHHBIA Ha COOTBETCTBYIOLIYIO
aymuroputo» [6, c¢. 203]. E. P. PackaroBa Bbimenuia
Cleyouye ¢dopmaTtsl COBPEMEHHOTO
paaroBeIaHus: MYy3bIKAIbHBIN, MH()OPMALOHHBIN,
MMHUJDKEBBIN U TeXHONIOrn4eckuii [9, c. 24—26].

B nHameil xypHalIHMCTHKE TaK MPUHSTO, 4YTO
KyJIbTYPHO-TIDOCBETUTEIBCKUN KOHTCHT Ha3bIBAIOT
JTlyXOBHO-HPABCTBEHHbIE, K TOMY K€ OCHOBHAs 4acTb
meperad Ha pajHoO CBA3aHO C JyXOBHOCTHIO H
BOCIIMTaHUEM MoJojexu. Hampumep, B mnepepade
«M6pat» paccka3plBaeTcs O HacleAWM HAIIUX
MIPEAKOB, 00 MX TEPIMMOCTH K )KU3HH. A B Iiepeade
«PyyXbliiIbIK 0OCTaHBI» pPedb HJIET O JyXOBHOCTH, O
JKU3HEHHBIX TIPErpaax U 00 X pelIeHMsIX.

B nporpaMmHON ceTke eCTb Takue INepeau,
KOTOPBIE JIIATCS y’Ke HECKOIBKO JICCITUICTHH, TAKUM
OTHOCATCA «ATamap CO3M aKbUIABIH KO3W». OTO
TEJENOCTaHOBKA, B KOTOPOM BHUJHBIC [EATENH, B
OCHOBHOM aKTephl TeaTrpa, B IIOCTAHOBOYHOM CTHJIE
UTpalOT JKU3HEHHbIe cHUTyauuu. llens nepenaun
SBISIETCSI  BOCIIMTAHWE ayJUTOPHUH B  JTyXOBHO-
HPAaBCTBEHHOM acCIeEKTe, 4epe3 paccka3d O pa3HbIX
KHU3HEHHBIX TEpeApsrax IIOATAIKUBATh JIIONEH K
NPAaBWJIBHOMY OTHOLICHHIO K TAaKUM JKH3HEHHBIM
cutyamsiM. [loatoMy, 10 cux mop mepenad HMeeT
KOJOCCANIbHBIM ~ ayJUTOPHBIA  HHTEpEC  Cpeau
chymiarenel paarokaHana.

Eme oaHoil mocTosIHHOM mnepepayeil kaHaia
apisiercst  «TukeHek» (KONMIOYKa), CaTUPHYECKUI
pamuoxxypHan. llepegada TOTOBHTCS C IOMOILBIO
CaTUPUYECKUX  PACCKA30B nucaresien, OHU
03BYUMBAIOTCA aKTepaMH B CTHJEC WHTEPMEAUS U
neceH. CTOMT OTMETHTh, MHOTHE TOXBI IEpeaada
Obula  W3MIOOJCHHOM  IUIOMIAAKOM  BEJHMKHX
KapakaJIMakCKUX akTepoB. B mepenaue ywacTBoBamm
takue akTtepnl kak III.Otemyparos, M.Otemucos u
npyrue. Bo Bpemena CCCP mepemawa Obiia
KPUTHYECKON Mepefadell OCBEIlaromeld IMOpOKH
oOrmecTBa. MHOTHE YHHOBHHUKH CUYUTAJINCh KPUTUKOM

03BYUYEHHOM B Iepeaue U pyKOBOIUTEIH, Ybs paboTa
ObUTa KPUTHYCCKH OIICHEHAa B 3(dupe, MHOTYyYIH
BBIFOBOPBl OT mnaptuu. IlomMmuMo 3rToro mnepenaya
MpUBIICKAla MHOTHX paJHNOCIyIIaTele OCTPBIMH
namdieraMu M IOMOPUCTHYECKHMMH  CTPOKaMH
aBTopoM. Benymmmu mepemadu OB BHUIHBIC
aKTephl CATUPUKU peciyOnukanckoro tearpa. Ho
XOTeNnoch OBl OTMETHTh, uTOo «THKeHek» Ha
CETOMHANIHAN JIeHb TOTEepsa OBUIYIO CJIaBY, OHO
crtajla OJHHUM U3 MY3BbIKaAJIbHO-PAa3BJICKATCIIbHBIX
mporpamMm paauokanana KapakanmakcraH.

OmHUM U3 TOMYJIPHBIX JIUTEPATYPHBIX Iepeiayd
sBistroTcsl «Paano kuram»y (Paguo kaura) u «Iloa3us

MUHYTJIAPbD» (MunyTHI TI093UH). IepBas
MPEACTaBIsIET CcO0OH  aBTOPCKOE UTEHHE KHHT
KIaCCMKOB M COBPEMEHHBIX aBTOpoB. llepemaua

«I1033us1 MUHYTIApb» BBIXOJUT B 3GHpE B HENEIO
OJTHM pa3 M MCIONB3YeT JKaHPBI [T033UH, K TOMY XKe
ABTOPLI NEpEaavY 3HAKOMAT HOBBIMH C60pHI/IKaMI/I uc
€€ aBTOpaMu.

Ha pamuokaname cBos (¢umka B BUIC
pa3BiekarenbHOM  mepenaun  «Kalplpibsl  TaH»
({obpoe  yTpo), Kak  JApyrue  yTpeHHHue-

pa3BlieKaTelbHble Mepefayn BhIXOAUTh B 3Gup ¢ 7
yTpa u npogoinkaercs 45 MuHyT. OCHOBHBIE pyOpUKH
nepenayy: rocTb yrpeHHero 3¢upa (B OCHOBHOM )
Iepenaga My3bIKaJIbHO-Pa3BIEKATEIbHOIO
XapakTepa U B HEM UepefyeTcss My3blka C MHEHUSAMHU
U JpyruMH cooOmeHusMH. VHorma B CTyOuIo
MPUTJIANIAIOTCS CHELUATHUCTBI pasHoi
cnennanbHOCTH. HampruMmep, B BBIITyCKe OT 27-ampenst
2021-roma B CTYOWIO TPUTJIAIEH —CIIEIHAIUCT
JIOIIKOJILHOIO 00pa3oBaHusi, B XOJAE HHTEPBBIO
BOINPOCH! OBUTM B OCHOBHOM O BOCIIMTAHUH JETEHl.
ITocne sToro ma Mys3bIKa, 32 My3BIKOH HECKOJBKO
PECTIOH/ICHTOB W CIIEIMAJHCTOB pPAacCKa3ald o
JIeSITEIbHOCTH BHUJHOTO KapakaJnakCKoro
MOJMUTHYECKOTO AesaTelns Asaspa JlocHazaposa.
CoBpeMeHHas paguoKypHAINCTHKA BBIMOIHIET
HECKOJBKO, 3TO CBA3aHO B MEpPBYI0 O4Yepelb C
TpeOOBaHHE COBPEMEHHOT0 OOIIECTBA.
CoBpeMeHnHbIll paanokanan «Kapakanmakcran»
BBINOJIHSIET HECKOJIBKO (YHKIMH JKypPHAINCTHKH.
Hamnpumep:
- Bocmurarensubie  ¢ynkuuu. [lepepauamu
BBITOJTHSIONINE BOCIIUTATENbHBIE (YHKIMA MOXHO

OTMETHTh, «Xasnm Xam xamuiier», «MOpar»,
«Mypuyber», «Mmmrer  XaM  PYYXBIHIBIKY,
«Muiipacy, «ATamap CO3M  aKbUIABIH  KO3W».

Ilepemqaun B mpsAMOM CMEBICIIE HE 3aHHUMAOTCS
BOCIIUTAHUEM  ayAUTOPHUHM, HO  OPUECHTUPYET
ciymiarenei B TOH WM UHOM TyXOBHOW yPOBEHb.

Wudopmannonnsie  QyHKIHH. OcHoBHas
GyHKIMST  paJMOKYPHATHCTHKH. Ha  pammo
WH(POPMALMOHHBIA KOHTEHT MMEET OTIMYUTEIbHBIC
4epThl B CTHJIC U Iepeaade HHpopMaluuu ay JuTOPHH.
ITepenagam WH(POPMALIOHHOTO HaIpaBJICHUS
SIBIIIOTCS «Xabapiapy.
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Ob6pa3zoBarenpHas ¢yHkus. [locnenaue roasl B
Hallel pecnyOiuKe MOMyJSpU3YeTCs YTCHHE KHUT B
roCyAapCTBEHHOM Macimraoe. TTosTomy Ha
pamMoKaHale »dTO HaINpaBICHHE TOXE XOPOIIO
pas3BuBaeTcs. [IpuMepoM MOXKET MOCITYKHUT repeaada
«PagmnokHura.

Pekpearusnas ynkiyst. [IOHATHO, YTO CEroaHs
0e3 pa3BIEKaTENIFHOTO KOHTEHTAa HE OOXOIUTCA HE
omHa CMU. Ha panuoxanane «Kapaxammaxkcrany
pa3BJIeKaTEIbHBIC IMEpeIaydl MMEIOT KOJOCCATbHBIN
HHTEPEC CO CTOPOHBI IEJICBON ayIUTOPUH.

Ilo xomy Hamero aHaiu3a MBI 3aMETHIH
CYIIIECTBEHHBIE HEIOCTAaTKU B nepenadax
paroKaHaia:

- B MH(POPMAINOHHBIX nepenadax

OIICPATUBHOCTDH HOBOCTEH Ha OYCHb HU3KOM YPOBHE;
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Introduction be healthy, but also to be provided with all the
In the current difficult situation, the healthcare conditions necessary for a healthy life, to live a
sector is developing as rapidly as other sectors. At the healthy life, to be protected by the state and the
same time, in the conditions of the pandemic COVID international community.
— 19, which reigns on a global scale, how important President of The Republic Of Uzbekistan It is not
this industry is, the dependence of the life and health surprising that Mirziyoyev in his appeal to the Oliy
of mankind on the whole-headed Health System is Majlis of 2019 said that "Strengthening the health of
manifested once again. our people, finding a healthy lifestyle is a vital issue
In these processes, the preservation of human life for us".
is of great importance, and the right to live and to have Even in Article 24 of the Constitution of the
a comfortable lifestyle is guaranteed by international Republic of Uzbekistan "residence permit is an
and national documents. The technology of human integral right of every person. The assassination of a
organ transplantation has been shown in the scientific person's life is the most serious crime," it is noted.
direction as a gift of life to individuals suffering from Of course, the right to health begins exactly from
organ failure, through which it is achieved to preserve the right of every person to life.
the life of many people in the world. Also, the issue of implantation of human organs
Human health is one of the main factors in the and tissues (cells)is considered one of the main,
quality of life. In this regard, one of the most debatable and pending problems of today, and
important among the human rights is the right to implantation is being studied as a field of science,
health. That is, when we say the right to health, we Bioethics and law of Medicine.

must understand that a person has the right not only to

Philadelphia, USA 147 '; Clarivate
Analytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:alijonbinakulov@gmail.com
http://s-o-i.org/1.1/TAS-08-100-27
https://dx.doi.org/10.15863/TAS.2021.08.100.27

ISRA (India) =6.317

. ISl (Dubai, UAE) = 1.582

ImpaCt Factor: GIF (Australia) =0.564
JIF = 1.500

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =9.035 IBI (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

In connection with the recent achievements in
the field of Medicine, human organs and tissues have
"begun to live" their own lives, which differ from their
owners, because human organs and tissues are
characterized as anatomical formations that do not
define personality features.

Terminologically, Transplantology means Latin
(transplantare  -transplantation). As a science,
Transplantation is one of the relatively young
disciplines. Its origin is associated with surgery, and
its history dates back several centuries.

The implantation of human organs and tissues is
an operational procedure for the replacement of
damaged organs and tissues that are not in the patient
or are performed in any way, based on the collection,
input, storage and storage of organs and tissues from
the donor or the corpse of the person and carried out
with the help of a surgical operation[1].

We, too, added to the views of the above
scientists, have found it permissible to describe him as
follows: "the implantation of human organs and
tissues — organs and tissues from a living person or his
body-is a process that is carried out with the help of
surgical operation in clinical conditions, by medical
means only with consent and without mercantile and
commercial.

Now, if we consider chronologically the history
of organ transplantation, then the following doctors
and Surgeons - translantologists conducted and tested
operations (experiments)in animals and humans:

1902 year-E.Ulman for the first time made an
experimental attempt on kidney transplantation in
dogs; in 1905 year for the first time carried out an
experimental transplant on heart transplantation in
dogs; in 1923 year in the US for the first time
transplanted the skin of his mother to a child who was
injured by Burns, in 1933 year y.u. For the first time
in the world, Voronov knows that the procedure for
transplanting the body kidney was conducted.

After that, even in the USSR, such an experiment
was tested, 1965 year B. For the first time by
Petrovsky  successfully  carried out  Kkidney
transplantation in clinical conditions;

After the listed operations, one after another,
such test operations on different organs began to be
carried out. For example, in 1966 year in London, a
legal picture of the concept of brain death,

In 1968, the Harvard Medical School established
specific criteria (criteria) related to brain death.

Even today, it is considered to be urgent, the first
heart transplant operation to save the life of mankind

As all actions are proved by Scientific
Foundations, the scientific basis of organ
transplantation was created at the beginning of the
XIX century.

In addition, if we pay attention to statistics,
according to statistics provided by the World Health
Organization, only in 2015 year 27397 donors
received 119873 organ transplants, while 79984

kidney and 26151 liver organs from donors were
transplanted to the recipient. This makes up 10% in
tonsillitis, where in there is a queue of citizens waiting
for the body [2].

In terms of the amount of conducting
transplantation processes, the US is in the first place
in the countries of the world, American doctors
annually conduct 10 thousand Kidney, 4 thousand
liver and 2 thousand heart transplants.

In the Republic of Uzbekistan, also plantation
operations were carried out, for the first time on
September 14, 1972 academic year. A.Aripov
conducted the first kidney transplantation.

If we look at the statistics of transplantation in
our country, the number of kidney transplants in 1972-
1975 - 348, of which 311 were from deceased donors,
1997-2006 - 42 living donors, 2011-2015 - 48 living
donors, Cabinet of Ministers of October 23, 2017.

On the basis of the decision No. 859 in 2017-
2019 at the Republican Specialized Surgical Center
named after Academician V.Vakhidov under the
leadership of Academician FG Nazirova and
Academician SV Goethe performed
4 orthopedic liver transplants from a living person, a
donor.

On average, in one day 15 people die waiting for
the organs, but someone could save them (save) this is
everyone. It means that someone dies in 96
minutes[3].

"Every year, thousands of people die for organ
transplantation in cases where prevention can be
removed" [4].

The emergence of transplantology in Russia is
associated with the name of the Russian surgeon NI
Pirogov, who in the literature by him As early as 1835,
“Plastic surgery of the nasal organ was an important
part of the operation. Many religions around the world
forbid harm to the body of the deceased. From a
secular point of view, a person’s death does not break
the influence of his will in relation to what belongs to
him. The expression of this will may be his written
presentation (will) or his oral will.

There are ethical issues related to the procedure
of organ transplantation and the lack of
transplantology resources among potential recipients
when performing organ transplants in corpses.[5]

N.Pirogov's conclusions in his early work were
very important for that time and were strictly
documented, scientifically based and at the same time
the result of in-depth analysis and surgical practice.
They were based on observations and preliminary
experiments and also presented as concrete facts.
They were the basis of the doctrine of the transfer of
parts, tissues and organs of animal organs.

In those years N. Pirogov's partner is the
associate professor of Kiev University Shimanovsky,
he made it, in particular, by offering a bone transplant,
and for the first time came to the following conclusion
more complex parts of the organism can be isolated
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from its true owner in a favorable environment and
transferred to another without losing any of its vital
activity"[6]. Some of his hypotheses refer to the 30-
year-old Mr Smith and other American surgeons can
witness spotted[7] who found their practical
confirmation in the works.

Thus, the above-mentioned new methods of
transplantology have made a turn in this area and have
brought tremendous results in medicine.

Many religions around the world prohibit harm
to the body of the deceased. From a secular point of
view, the death of a person does not violate the
influence of his will on what belongs to him. The
expression of this will can be its written presentation
(will) or verbal will.

In the implementation of organ transplantation in
corpses, there are moral problems associated with the
mode of organ reception and the lack of
transplantological ~ resources among  potential
recipients.

We could imagine that the organs are exactly as
long as it is desirable to be taken from the deadlift. But
who actually owns the organs from the mounds. And
this is both an ethical and legal aspect. O about this
.B.Victor and 1.G.Belyaeva writes in her article titled
"organ transplantation: moral and legal aspects™:
"three approaches are used in this issue: the principles
of conscious consent (information consent), the
presumption of consent and the regular collection of
organs. In our country, the regular meeting of organs
suitable for the cultivation of corpses has long been
the main type of solution to this issue. At the same
time, the authorities can voluntarily manage the body
of the deceased. In this case, the installation of utilitar
ethics is carried out, according to which, if the action
brings the most benefit to many, it is morally justified.
However, it violates the right to control the body of a
person (even after death) and affects the moral values
of the family of the deceased, in some cases causes
additional moral damage to relatives[8].

It can be seen that it is allowed by the
government to collect and store the bodies of the
deceased, but the bodies that are to be obtained must
necessarily bring benefits, but it affects the moral
values of the family of the deceased, in some cases, it
is possible to cause additional moral damage to
relatives, for example, later discontent may arise,
demand

Now we will get acquainted with the opinions of
Islamic scholars on the process of human organ
transplantation in the Republic of Uzbekistan and the
board of fatwas of the Office of Muslims of
Uzbekistan:

"Bismillahir Rahmanir Rahim. Allah Almighty
has blessed man in living things. About this in the
Qur'an it is blessed: "indeed, we have blessed the
children of Adam (Saints and Angels), and have
placed them in the land and the sea (horses and boats),
and have provided them with clean things, and have

preferred them above the many creatures that we have
created” (Surat an-ISRA, verse 70).

So it turns out that the person and his members
are essential, and even the judgment of the deceased
person remains the same, that is, to humiliate the body
of the deceased person or to cut off a member is
considered a grave sin. It is not permissible to sell
human organs, since it is not considered a commodity
of trade. Members of Man are not property, they are
not allowed to sell it, money is also not taken, since
this is the sale of something that is not in their
property. Similarly, the heirs of the members of Man
are also not property, they cannot sell the members of
the dead. The sale of members of the man contradicts
his respect, nobility. Another original rule of Shariat:
whether a Muslim is alive or dead, it is unlawful for
him to offend with or cutting. If there is no evidence
to force the transition or exclusion from one rule to
another, the original rule will remain in its place. The
scribes took as the basis of the Shariat rule "to give
interest to a person and to repel harm from him" to the
permissible practice of transferring (transferring)
human organs. According to this rule, in the process
of practice it will be necessary not to expose another
person to destruction. The reason why there is so
much interest in the life of another in carrying out this
procedure is not contrary to the notion of keeping that
the members of a person are essential, that they are
allowed to take their own members and put them in
need. In the event that the two parties agree, the
procedure for moving the member will be possible
under the following conditions:

1. The fact that his life is not at risk when a
member of a person who donated a member is taken;

2. The fact that the person who donated his / her
member voluntarily, is not obliged by anyone;

3. The reason for the relocation of the member is
the conclusion that the disease of a patient who really
needs it can be cured only in this way in terms of
Medicine;

4. For both parties to which the member is being
taken and the new member is being placed, it is
necessary that the surgical procedure has been
successfully conducted and that the expected result
has been observed and assured in the experiments.

Members that cannot be moved:

— hereditary members (male and female sexual
organs), which cause the transition of one person to
another, bearing the same qualities and causing
pregnancy;

— members such as the heart, which is directly
related to the residence of a person;

— a member, like an eyelid, which is indirectly
related to the fullness of a person;

In general, all medical practices that have a
negative impact on human dignity, reputation and life
are strictly prohibited. As mentioned above, there are
several conditions for moving members if necessary.
The most important point-even when the member is
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transferred, it is not sold, but discharged (donated).
Now, in the case of the abduction of children who
sometimes fall into the ears and the sale of their body
organs, a few big sins will accumulate. Here there is a
person's suicide. In the Qur'an it is said that the unjust
killing of a person is equal to the killing of all people.
On top of this, the sale of something (members of a
person) that is not considered a commaodity
(commodity)in our Sharia is to earn dirty money.
Those who turn to such a disgusting sin expect
humiliation in the world and painful punishment in the
hereafter, if they do not repent[9].

Proceeding from this fatwa, we will be able to
come to such a conclusion. It should be concluded that
giving someone their organs to another person does
not pose a risk to his life, that the person who donated
his organs should be voluntary, that it should not be
carried out forcibly by anyone, that the disease of the
patient who really needs the reason for the removal of
the organ can be cured only in this way in

So, even in our country, the practice of
implantation of organs should be carried out based on
the rules specified in the fatwa.

In addition, at present, a number of works are
being carried out in our country on improvement and
development of the normative-documentation base
regulating the Institute of plantations in the field of
Medicine. According to the current order, the Cabinet
of Ministers of the Republic of Uzbekistan, which
regulates the cultivation of human organs and tissues,
has a decision Ne1035 "on approval of the temporary
regulation on the procedure for the cultivation of
kidney and (or) liver fragments among relatives",
which includes general rules, instructions and
contraindications to transplantation, the procedure for
the execution of Transplantation But since the
process, standards and interrelationships of the
implementation of transplantation are not reflected in
it, it requires the adoption and implementation of the
law "on the transplantation of human organs, tissues

and (or) cells", which is developed and
commercialized in accordance with international
standards, taking documents into account the

procedure for transplantations of organs and tissues
regulated by the World Medical Association and the
official it is required to adopt and implement into
practice the law "On the transplantation of human
organs, tissues and (or) cells”, which is developed in
accordance  with international standards and
completely excludes commercialization, taking into
account the procedure for the cultivation of organs and
tissues regulated by official documents for their
intended purpose.

In addition, to the following international
documents, which should be considered as the basis
for legislation, almost all countries are now joining,
implementing their own legislation, we must also
ratify and implementation:

Who's the leader (Chief) in 2010 year on human
organs, tissues and cells transplantation;

Appeal of the Association of Physicians "on
trade in living organs "in 1985 year;

- Statement of the World Doctors Association on
trade in living organisms (1985y.),

Declaration of the Association of doctors "on
organ transplantation " in 1987;

The resolution of the World Doctors
Association on "issues of the behavior of doctors in
Human Organs Transplantation” in 1994;

From the sentence" ways of conducting and
encouraging international cooperation in the field of
donor and organ transplantation in order to effectively
solve the seizure of human organs and the stimulation
and cessation of human organ trafficking".

At the same time, in all the above-mentioned
normative documents, the responsibility for illegal
and commercial use of human organs is established.
In particular, both at GFR[10] and Japan[11] have
established responsibility for commercial use of
human organs.

Although the laws of many countries of the
world have established the maximum guarantees of
human rights and freedoms, but in the following years,
the "black market" of human organs (tissues) "bought-
sold relations" is observed, especially as a result of the
development of human trafficking, the emergence of
ethical and legal problems related to it in science and
practice. In the world, unemployment, need for
money, getting rid of debts on liabilities, doing good
deeds, as well as for other purposes, the donor activity
is intensified, and the tort between the donor and the
recipient of the "buy — sell agreements" is also
continuing to be established.

According to the legislation of our country,
human organs and tissues cannot be subject to the
contract of sale. In this case, criminal liability is
established, and there is still no special law that
completely regulates the social relations that arise on
legal grounds, like some foreign countries. The
development and implementation of this law in many
countries, where this procedure has been established,
has caused a number of medical, innovative,
economic, legal and ethical problems. Among the
problems enumerated were considered critical opinion
of the society on the implementation of neck-to-neck
type operations on the other hand if there are issues
such as donor organ and tissue scarcity for individuals
in need of carrying out this type of operation in the
country.

In Uzbekistan, legal communication is not
prohibited, but when its special legal basis is not
established, the circumstances of its illegal
implementation can lead to an increase in the
latentality of the crime.

The Criminal Code of the Republic of
Uzbekistan for crimes committed for the purpose of
Article 133 (separation of human organs or tissues);
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Part 2 of Article 97 of the Criminal Code (intentional
killing of a person for the purpose of cutting off the
members of a person and moving them to another
person or using parts of a corpse); part 104 paragraph
"i" (intentional infliction of severe injury on the body
with the aim of cutting off the members; Article 135,
paragraph 2 "k" (trafficking in persons for the purpose
of resettlement (transplantation) by cutting off the
members of a person) is defined in articles criminal
responsibility, and these substances should have a
blanket disposition. So should be airlifted to another
special law for bringing criminal to responsibility for
these actions, its component should be covered. In its
place, it is desirable to describe Article 133 of the CC
in the following edition:

Article 133. Illegally distinguish or take-sell
human organs and (or) tissues (cells)

For scientific work or educational work without
the permission of the head physician in places outside
the state health institutions without the consent of one
of the close relatives after his death or without his
consent, without the consent of the person when he is
alive, or for the purpose of maintaining (conservation)
the corpse's members and (or) tissues (cells) illegally

shall be punished by a fine in the amount of
twenty-five to fifty times the amount of the base
calculation, or by deprivation of a certain right for a
term of up to five years, or by compulsory public
works up to three hundred and sixty hours, or by
correctional labor up to three years.

We also consider that the second and third parts
of this article should be stated in the following edition:

Those actions:

a) in case of strangeness or other low intentions;

b) using the service position;

c) repeated or dangerous residivist committed
by, —

shall be punished by restraint of liberty for a term
of three to five years, or by imprisonment for a term
of three to five years.

Those actions:

a) in relation to a person who is clearly guilty of
not reaching the age of eighteen;

b) by an extremely dangerous resident;

c) if committed by an organized group or in the
interests of it, —

shall be punished by imprisonment for a term of
five to eight years.

Along with this, it is also worthwhile to
introduce a new "mandatory donation” into the

References:

Criminal Code on the mandatory implementation of
the donation, taking into account the voluntary
implementation of the donation. The reason is that
according to the Criminal Code, the life and health of
an individual are important objects. The guilty person
can force him to compulsory donor care through
mental or physical exertion against the victim.

Taking into account the above, it is necessary to
adopt the law "on the nutrition of human organs,
tissues and (or) cells"in our country and reflect in it
the following:

first, the definition of general rules, such as
specific tariffs on the relations of transplantasiya, its
objects, subjects recipient and the rights and
obligations of the donor, guarantees;

secondly, the peculiarities of the implementation
of transplantasia in relation to a living person or
COrpse;

third, it is necessary to establish the legal status
of medical institutions carrying out transplantation
(their rights and obligations, requirements for them
(licensing, obtaining consent).

In order to ensure the implementation of the
Bunda law, it is necessary to carry out these actions:

1. Expand the ranks of special doctors (doctors-
plantologists) carrying out transplantation, improve
their skills;

2. Cooperation with special doctors operating in
foreign countries;

3. Provision of modern and innovative medical
equipment and equipment for the implementation of
plantations of medical institutions;

4. To create a special base (Internet site or a
special platform), in order to register persons who
carry out the donation at their own discretion, as well
as to ensure openness and transparency of all
activities;

5. Introduction of some amendments and
additions to the Criminal Code of the Republic of
Uzbekistan on violation of the law.

Considering the fact that some of the human
organs restore their function (regeneration process),
plantation plays an important role in the preservation
of the lives of many oaks, their normal life
expectancy.

It should be noted that medical legislation is not
a sphere of law that must be hardened in one place, the
relationship with the maintenance of Health is one of
the areas of law that must be changed over time, and
when new social relations arise, they must be
renewed.
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COXPAHHME JIAHHBIX ITPY ABAPUITHOM BBIKJIFOYEHUM ITUTAHMS
MHUKPOKOHTPOJIJIEPA

AnHomayua. 6 cmamve paccMampuearomcs OCOOEHHOCMU Peanu3ayuu CUCmembl COXPAHEHUS MeKYUUX
OaHHBIX 80 CMPOECHHYIO IHEPLOHE3ABUCUMYIO NAMAMb MUKPOKOHMPOJLIepd NPU A8apUUHOM BbIKTIOYEHUU NUINAHUSL.
TIpugooumcs pacuem cucmemvl S1eKMPONUMAHUSL MUKDOKOHMPOLIepa O npunodicenutl ¢ numanuem om USB
nopma, 6e3 pezepsHozo ucmoynuka. Ilpuseden areopumm pabomei ¢ NAMAMbIO MUKPOKOHMPOJLIEPA.

Knrouegvie cnoea: namams, MUKpPOKOHMPOJEDP, NUMAHUE.

Benenne 3aIlUCH JIAaHHBIX B siUeiKy mamsat. M ato Bpems s

Bo MHOrux coBpeMeHHbIX MUKPOKOHTPOJLIEpax OJHOW U TOM XKe SYEHKH MOXKET CUIBHO OTIMYATHCS
SHEpProHe3aBUCHMast aMsTh EEPROM 0T paza K pazy. OCOOEHHO 3TO Ba)KHO YUHTHIBATH,
OpraHM30BaHHA «BUPTyaJbHO» Ha 0a3e MaMsATh TUMA korna B EEPROM muanupyercst coxpaHsTh JaHHbIE
FLASH [1-3]. Tlpu oTOM I TPOTpaMMHKCTa npu aBapuitHOM BBIKITFOUCHHUH MTUTaHUS
cozjaercs amnmapatHas (B BHAE  YNPaBISIOUINX MHUKpPOKOHTpPOJIIIEpA.
peructpos) mwiu nporpammuas APl. C touku 3peHus
MPOrpaMMHUCTa Pa3HULIBI HET, paboTaTh ¢ HACTOSIICH DyHKIHOHAJIbHAS CXeMa CHCTEMbI MUTAHUS
namsateio  EEPROM  wim ¢ ee BUpPTyaabHBIM MHorHe MHKPOKOHTPOJIIEPHBIE YCTPOWCTBA HE
agagorom. C TOYKM 3peHHUs pecypca LHKIOB UMEIOT PE3EPBHON CHCTEMBI DJIEKTPONUTAHUS H
nepe3anucu BTOpPOi BapUaHT Jiaxe npeHa3Ha4YeHbl IS IUTaHUsI OT PacpOCTPaHEHHOTO
MPEaIOYTHTEIbHEH, TTOCKOJBKY MO3BOJIACT unrepdeiica USB u paznuunbix ero moaudukanuii. B
YBEJIMYUTH KOJIMYECTBO LUKIOB nepe3anucu 10 500 u cillyyae  aBapuifHOrO  BBIKJIIOYEHHHM  [TUTaHHA
oonee Thicsad, mpoTuB 100 ThICSY y (HU3UUECKOM YCTpOHMCTBA, CHCTEMa MUTaHUsS JOJDKHA O0ECIIeUUTh
EEPROM. MHUKPOKOHTpPOJUIEp  HEOOXOIMMOW  dHeprueil B

OnHako, B HEKOTOPBIX CIy4asX MPOTrPaMMHUCTY TEUYEHHH BPEMEHH, HEOOXOJUMOTo Uil 3aIHCH
CTOMT 3HAaTh OCOOCHHOCTH pean3aluy HaMATH THIa JTAHHBIX B SHEProHEe3aBUCUMYIO TIaAMSTh.
EEPROM Ha KOHKpPETHOM MHUKpPOKOHTPOJLIEpE, TaK ODyHKIMOHANIBHAS CXEMa OJHOIO M3 BO3MOXHBIX
KaK TaKas «BUPTyaIH3aLus» CHIBHO BIUSET Ha BPEMS pelieHuii npuBeneHa Ha puc. 1.
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Pucynok 1 — ®yHKIHOHAIBHASA CXeMa MUTAHUS MUKPOKOHTPOJIepa HA JIMHeHHOM cTa0uIu3aTope.

[IpuBeneHHOE pelIEHHE MPEACTABISIET COOOH BBIKIIIOYEHHH THMTaHWsA. B ITaTHOM pexume
JMHEHHBIH OJOK IMUTaHWs, IONOJHEHHBIH AWO0JOM HalpshKeHHe Ha KoHzaeHcatope C, paBHO:
IoTTkM BO BXOAHOM LIEMH, AJIs UCKITFOUEHHUS pa3psaa U.=U.-U (1)
ClL ™~ ™IN D
koHneHcaropa C, dYepe3 BHENIHHE LENH IIpU
IIpu BBIKIIOYEHHH NHTaHMS CXeMy Ha puc. 1
MOJKHO IIPEICTAaBUTh KaK MOKa3aHO Ha pHcC. 2.
UREG HI
U13 4 1 ~N
IN out >
-1 = oN——
O— °TT1 Uyeu
N
v
Pucynok 2 — IluTanne MUKPOKOHTPOJLIEPA NIPH ABAPUITHOM BBIKJIIOYCHUH.
[Ipennonoxum, 4yTO MUKPOKOHTPOJLIEP AJITOPUTM  COXpaHEeHHs  [JaHHBIX TMpH
notpebnsger Tok | =const. Torma HampsbkeHHe Ha BBIK/IIOYEHUH MMUTAHUS

KOHJEHCAaTOpe C1 U3MEHAETCS 10 3aKOHY:
l-t
Uc1(t) = Uc1(0) -
G

rae U, (0) onpenensiercs: Berpaxkenuem (1).

O]

Bripaxxenune (2) cipaBeiIiBO 10 TEX IOp, MOKa
Ucr =Uneu 2Yremin - Ures.min — MHHMMAJIPHOE

naJieHre HaNpsDKEHUE Ha TMHEIHOM peryJisitope, pH
KOTOPOM 0OCCIICUMBACTCS CTAOMIIH3AINS BEIXOJTHOTO
HATPSKCHUS.

Honcrapmnss (1) B (2) momyanm:

_ C1 (Uc1(0) _UMCU _UREG.min)

num I '

®)

Bepaxkenne (3) ompenenster Bpems t,, B

TEUYEHHH KOTOPOTO  JHEprHs, 3alaceHHas B
konaeHcarope Cl, obecrieunBacT MUKPOKOHTPOJLICP
CTaOMIM3UPOBAHHBIM HanpspKeHHeM nutanus. [locne
3TOTO BPEMEHHOT'O HHTEpBaJIa BBIXOJTHOE
HaOpsOKCHUC HAYHCT CHUXATBCA U BbIﬁHeT 3a
pabouwnii muamasoH.

IMockonmbKy [uisi peanu3auuy  (QyHKIHOHAIA
EEPROM wucnons3yercs FLASH namsth, B KOTOpOi
onuH OaiiT nH(pOpPMAHK MOXKET OBITH N3MEHEH JIHIIID
OJTHOKPaTHO, a Iocje MOTpedyeTcsi CTHpaHhe BCei
CTPaHHLBI, TO IOA OIHY «BUPTYAJBbHYIO» SUCHKY
EEPROM Beigensiercst Heckonbko siueek FLASH
namsAty. [lpyu 3TOM aMIIb B OHOM M3 HUX XpaHUTCA
aKTyaJlbHOE 3Ha4YCHHUE 110 YKa3aHHOMY ajpecy Oaiira,
B OCTaJIBHBIX XpPAHUTCS ycrapeBilee 3HaueHue. [Ipu
NPEBBILICHAN ONPEICICHHOIO KOJIMYECTBa 3auceil B
oIMH azipec «BUpTyalnbHOi» EEPROM mpoucxomur
CHadasa KomupoBaHHe Bceil crpanmnbl FLASH B
Oydep, 3areM eec CcTHpaHHE, a TMOCIE 3aIuCh
aKTyalbHBIX 3HaYeHHH u3 Oydepa oOpaTtHO BO
FLASH namsarts. Bpemst 3anmcu omHoro Oaiita 1o
OJHOMY M TOMY K€ aJpeccy «BHpTyaibHOi» Flash
CHJIBHO 3aBHCHT OT TOrO, Kakoi IO cyery pa3
NPOMCXOMUT 3amuch. Jlns mpumepa Ha puc. 3
NPUBEACHBl XapaKTePHCTHKA BPEMEHH 3alliCH B
EEPROM st MmukpokonTposutepa tm4cl23.
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Parameter Name Min Nom Max Unit
Program time for 32 bits of data - space available - 110 600 us
Program time for 32 bits of data - requires a copy to the copy - 30 - ms
buffer, copy buffer has space and less than 10% of EEPROM
endurance used
Program time for 32 bits of data - requires a copy to the copy - - 900 ms
buffer, copy buffer has space and greater than 90% of
EEPROM endurance used
Program time for 32 bits of data - requires a copy to the copy - 60 - ms
buffer, copy buffer requires an erase and less than 10% of
EEPROM endurance used
Program time for 32 bits of data - requires a copy to the copy - - 1800 ms
buffer, copy buffer requires an erase and greater than 90% of
EEPROM endurance used

Pucynok 3 — IIpumep 3aBucumoctu Bpemenu 3anucu EEPROM niis onnoro MmukpoxonTpoJiiepa.

MuHEManbHOE BPeMs 3aIiCH 00eCTIeYnBaeTCs B
cIydae, ecnd He wucnoib3yercs Oydep. s
MPOTrPaMMHOTO KOHTPOJIS HCHOJIB30BaHUs Oydepa
HEo0XOMMO B CTPYKTYpY 3aIlMCBIBA@MbIX IaHHBIX
BBECTH MePEMEHHYI0-CUCTUHK, XPaHSILIYO
KOJIMYECTBO IMKJIOB 3alMCH JaHHOW CTPYKTYPhI B

yKa3aHHyl0 oOjacthb namsatd. Kpome  Toro,
JKENATeNbHO JUISl 3alMCH JaHHBIX MPU BBIKIFOYCHUH
nuTaHus BeIEIHTh 00mactk B EEPROM xkpartmyro
O6nmokam mamsTH. brnok — cxema anropurma
MPOTPAaMMHOTO KOHTPOJS HCIONB30BaHUS Oydepa
IIpHUBEJICHAa Ha pHC. 4.

3akaroyenue

Brnioyesne nuTaHWA

Het
YETUWE 3aNKcel = Nopora®

CrONMpoBaTL
TeKyLyMe AaHHLE
Gnoka EEFROM

3anncats JadHele
NOBETOPHO N0 TOMY #e
aapech

Brixog

Baok — cxema aJropuTMa NporpaMMHOI0 KOHTPOJISI HCNO/IL30Banus Oydepa.

CL

N

MOXHO

o0ecIeunTh

MIPOrPaMMHBIH

3aja4y ycriemHo# 3anucu nanHsix 8 EEPROM
OpH  aBapUIHOM BBIKIIOYCHUM ITHTAHUS MOYKHO

KOHTpPOJIb KOJIMYECTBAa 3alucell B HYXHBbIE ajpeca
EEPROM, Tak, 4TOOBI rapaHTHPOBAJIOCH, YTO IIPH

peunth AByMsi criocobamu. Miam crnpoekTHpoBaTth BBIKJIIOUCHUM THTaHHWsS B BBIOpAaHHOW  siueiike
CHCTEMY NMUTAHUS TaK, YTOOBI BPEMEHH B BEIPOKCHUH EEPROM BCerma OBLITO MECTO TS
(3) ObLIO AOCTATOYHO Ui HAMXYIIIETO CiTydast HETMOCPEIACTBEHHON 3amucH  0e3 HEOOXOJUMOCTH

3alunucu JaHHBIX, OJHaKO 9TO IIPUBEIACT K
YpEe3MEPHOMY YBCIMYCHUIO €MKOCTH KOHJACHCATOpa

UCIIOJIB30BaTh Oydep.
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VYHUBEPCAJIbHBIA AKTUBHBIN BJIOK /111 YYEBHBIX CTEHIOB DJEKTPOTEXHUYECKHUX
CIEIUAJIBHOCTEM

Annomayusn: Llenvro 0annoll pabomul A61Aemcs pa3pabomKka YHUBEPCANIbHO20 00pA308aMmMeNbHO20 CMeHOd,
HOCMPOEHHO20 N0 MOOYIbHOU KOHCIMPYKYUU, YMO NO360IUM NPUMEHSMb OOUH U MOM Jice AKMUBHbIL 00K npu
KOMRIeKmayuy 1abopamopuii pasHvlX mMemMamux. Ycmpoucmeo umeem UHMEPAKMUBHBIL peicum pabomvl, d
makoice, 61a200aps 0coOOU MONOLOSUU Cemu NUMAHUsA, NO380Jsen 00beOUHUMb 8 0OHOM KOpnyce Cpasy wecns
HOJHOCMbIO HE3ABUCUMBIX USMEPUMETbHBIX NPUOOPOE.

Knrouesvie cnosa: cmeno, npubop, uHmepaxKmueHbslil.

Beenenue Ha poiHKe B Hacrosiiiee BpeMs CYIIECTBYET

OOpazoBarelbHBIME  OpraHU3alMsIMH  Pa3HOTO HMIMPOKUHA DSl pelleHHH it 00yd4arolMX CTEHIIOB
YPOBHSL JUISL JTyUIIIEr0 OCBOCHHS YISOHBIX JUCIUITINH JNEKTPOTEXHUUYECKUX ~ CIelUaIbHOCTeH (manee -
MPEyCMOTPEHO BBIMOIHCHUE JT1a00PaTOPHBIX PadoT. Crenn). X riaBHbIC HETOCTATKH:
[Ipu >TOM HE0OX0aUMO OOECIEUYUTh BO3MOXKHOCTH 1. He YHHUBEPCATBHOCTb. BonpmuHCTBO
paboThl  CTYyIEHTOB B  HEOONBIIMX  rpyImax, CYIIECTBYIOIUX PEIICHUH MpeJCTaBisieT Cco0oit
MaKCUMYM 3 YECJIIOBCKa 3a OHUM CTCHIOM. OTACIIBHO CTO?[HH/Iﬁ CTCH/ HpeﬂHaSHa‘IeHHBIﬁ JIISL
CrenoBarensHo, OpraHu3aluu JIOJDKHBI BBITOJTHEHHsI OT 1 710 5 7a00paTOpHBIX pabOT TONBKO
CBOEBPEMEHHO 3aKyInaTh HeoOxoanMoe M0 OJHOW TeMe WM TeMaThke. [Ipumep Takoro
obopyioBaHue. pelieHus puBeieH Ha puc. 1.

B 9JIEKTPOTEXHHYCCKHX  CICHUAIBHOCTAX 2. Ilmoxme wmacco-rabapuTHBIC IOKA3aTeIu.
CYLIECTBYET PsiJi Y3KOHANPABJICHHBIX JUCLUILUINH, Kak mnpaBwiio cCreHIpl OPEACTABISAIOT  CO0Oi
TpeOYIOMNX CXOKEro, HO BCE-TaKd HE COBMECTHMOTO MACCHBHEIN OJIOK B METaJUTMYECKOM KOpITyce, VIS
o0opymoBanus. TeM caMbIM HOMEHKJIATYpa CTCHJIOB pa3MelIeH st KOTOpOro TpedyeTcsi MHOT'O MeCTa.
HEOOXOAUMBIX I OOYyYEHHS  CICIHATbHOCTH
YBEIMYUBACTCSI.
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Pucynok 1 — IIpuMep criennajJu3MpoBaHHOIO CTEH/IA 110 3JIeKTPOTeXHHKe.

CrnenctBueM  9THX — HEJOCTATKOB  SIBIISICTCS TTO3BOJIUT ITPUMEHSATH OIUH U TOT € aKTHBHBIN OIOK
HEOOXOJMMOCTh  IPHOOpETaTh  MHOTO  Pa3HbBIX IpY KOMIUIEKTalUK J1a00paTOpHii Pa3HBIX TEMATHK.
CTEH/IOB, YacTb INPHOOPOB KOTOPBIX KakK IPaBHIIO
JOyOnupyroT Apyr - Apyra. OnncaHue TeXHNYECKOTO pPeleHust

Lenpto manHOW pabOTHI SBIsIETCS pa3paboTka CTpykTypHas cxeMa TpHHIOWIA ITOCTPOSHUS
YHUBEPCAJILHOTO 00pa30BaTeIbHOTO CTeHJa, CTeH[ia IIpUBEIeHA Ha pHC. 2

MOCTPOEHHOTO 110 MOAYJIBHON KOHCTPYKIMH, 4YTO

HMaonAumA

12B
AC/DC
——>»| B0k NUTaHKA —*

Waonauyus

BXofHbIE

3 Lenu

YHWBEDCANEHGIA
MSMEPUTENLHLIA
Gnok 1

MHTeparTMEHAR
naHens

Enok
yNpaeneHuA

Waonauna

BxoOHbIe

:} Lenw

YHWBEDCANHLIA
M3MEPUTENEHLIA
onok 6

WaonAayua

~,  BoixogHele

YHWBEDCANLHGIR Lenu
[:(> WETOMHME >
HanpAweHuAToka 1
J

WMaonauma

. ~, BoixogHble
YHUBEDCANEHGIA Lenu
d|> T ::>
HanpAEKeHuA/Toka 4
_

Pucynok 2 — CTpykTypHasi cxeMa NPHHIUIA MOCTPOEHNs CTEHAA.
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OcHOBHasT HAesT COCTOMT B TOM, YTOOBI,
UCIIONIB3YsS. ~ COBPEMEHHBIE  MHKPOIPOLIECCOPHBIE
TEXHOJIOTUH, NOCTPOUTh YHUBEPCAJIBHBIM aKTUBHBIN
ONOK, KOTOPBIH  IO3BOJISIET  TIEpEHACTPauBarh,
BKJIFOUCHHBIE B HEro NPUOOPHI M TeHEpaTOphbl s
NpUMEHEHHA B J1a0OpaTOpHOW paboTe KOHKPETHOM
TEMBI.

YHuBepcaibHblil HU3MEPUTENBbHBIN OII0K,
MOKa3aHHbIH Ha CXeMe, NPEJACTaBIIeT COoOOoM
«MYTBTAMETP» BEIOOp pekuMa paboTBl KOTOPOTO
OCYIIECTBIIICTCS IMPOTpaMMHO. B cBolo ouepenp
KaXKIbI 1 YHUBEpPCAIbHbIN HWCTOYHUK
HATIPSDKCHUS/TOKA, TakKe MPOrpaMMHO MOXKET OBITh
HAcTpO€ KaK MCTOYHHUK MOCTOSHHOTO, NEPEMEHHOr0
TOKa WJIM CUTHAJIa TPOU3BOJILHOHN (DOPMBI.

OcHoBHOH OTIMYUTENBHON yepTo
MPEATaraéMoro PEIICHUs] SABISIETCS  KOHLSTILHS
«HacTpamBaeMoW  JabopaTopum» -  KaXKIbli
OTJEJBbHBIN aNmapaTHbId OJIOK B CTEHJIE MOXKET OBITh
HAacTPOEH Ha BBIIOJHEHNE (DYHKLIUH OINPEIEICHHOTO
npubopa (reHeparop, BOIBTMETP, aMICPMETp | T.1.),
TEKyIIHe HACTPOMKM KaXZOro OloKa MOXKHO
COXpaHWUTh B MaMATH CTEHJA. OTO IIO3BOJISIET

s23sssse

OTIEPATUBHO «IEPEXOIUTH» U3 OHON JTa0OPaTOPUH C
OIpe/ieJIeHHBIM HAa0opoM NMPHOOPOB B APYIYIO, IS
BBINOJIHEHHS PAa3HBIX J1a0OpaTopHbIX padot. Beidop
KOHKPETHOH  «J1abopaTopun» OCYIIECTBISIETCS C
MIOMOIIBIO HHTEPAKTHBHOMN ITaHEIH.

B sTOM ciydae U yKOMIUIEKTOBAHUS Pa3HBIX
1abopaTopuii MOXHO WCIIONB30BaTh OAWHAKOBBII
aKTUBHBIA Omok. PasHuma Oymer, TONBKO B
MAaCCUBHBIX OJIOKaX, COJEpXKAIINX HCCIeLyeMble
LIENU U YCTPOMCTBA.

Jlist ©e30macHOr0 MPUMEHEHHS CTEHIOB HX
MUTaHWE OCYIIECTBIIETCS OT  Pa3AeIUTENbHOTO
TpaHchopMaTopa C HampsHKCHHEM  BTOPHYHOM
ooMoTku 12B. Jlns rambBaHUYECKOH HM3OJISIUH
OJIOKOB NHTaHWSA T'CHEPATOPOB M NMUTAIOMIUX IEHen
M3MEPHUTENBHBIX yCTpoiicTB UCTIONB3YeTCs
CHeuuanbHO  pa3paboTaHHBIA  pa3JeuTeNbHbIH
TpaHcopmarop. YHHBEpcalbHBIE H3MEpPHUTEIbHBIC
OJIOKM BBIITOJIHEHBI Ha MHKPOKOHTPOJUIEPE, TOT XKe
MK  koHTposmpyer  paboOTy  HacTpamBaeMbIX
TeHepaToOpOB.

KonmenT BHemHero Buaa MpeaiaraeéMoro
yCTpOWCTBa H300pakeH Ha puc. 3.

Pucynok 3 — BHelnnuii BuJ1 yHMBepCcaIbHOI0 MOAY.JIS.

3akjouenue
[IpoBeas aHamU3 COBPEMEHHBIX TEXHUYECKUX
peleHui B obJiactu YKOMILIEKTOBaHUS

00pa3oBaTeNbHBIX J1a00paTOpHii 00OPYNOBAaHHUE IS
BBINOJTHEHHS JTA00paTOPHBIX paboT MO 3JIEKTPOHHUKE,

3J'IeKTp0T6XHI/IK€ 58 CXEMOTEXHHUKE, 6I>IJ'II/I
chopMyIHPOBAHEI OCHOBHBIE HEJ0CTaTKU
References:

1. (n.d.). Datasheet MAXIM MAX263-MAX268

(n.d.). Datasheet Analog Devices AD823

3. (n.d.). Tiva C Series TM4C123G LaunchPad
Evaluation Kit ReadMe First

N
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Abstract: The project is aimed at creating a laboratory tool that allows significantly speeding up the procedure
for measuring the rate of erythrocyte sedimentation (ESR). The classical procedure for measuring ESR takes 60
minutes, which is at least 80% of the total time of the general blood test, which includes ESR. In this project, a
software and hardware complex and a method were developed that allows to speed up the classical ESR measurement
procedure up to 20 minutes without significant additional capital costs.
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MHUKPOCKOINNYECKHWI METO/I ONNPEJIEJEHASI CKOPOCTH OCEJIAHUS SPUTPOIUTOB

Annomayusn: Ilpoexm nanpasien Ha co30anue 1aO0pamopHO20 UHCMPYMEHMA, NO360JAI0UIe20 3HAUUMENbHO
yCKopumy npogederue npoyedypvl usmepenus ckopocmu ocedanus spumpoyumos (COJ). Knaccuueckas npoyedypa
usmepenuss COI 3anumaem 60 mumym, umo cocmasisem ne menee 80% obwezo epemenu npogedenus obujezo
aumanuza kposu, 6 cocmas komopozo exooum COJI. B dannom npoexme 6vi1 paspabomarn npozpammHo-annapamHbulii
KOMRIIEKC U Memoo, NO360MOWULl 0e3 CYUWEeCMBEeHHbIX OONOIHUMENbHBIX KANUMAIbHBIX 3AMpam YCKOPUmb
npogeodenue Kuaccudeckou npoyedypuvl uzmeperus COD 0o 20 munym.

Knrouegwte cnoea:. COI, memoo, knaccuyeckas npoyeoypa.

BBenenue neyenus [1, 2]. HecMoTpss Ha OTHOCHUTEIbHYIO
Takoll KpuTepuil Kak CKOPOCTb OCENaHUs MIPOCTOTY BBIIIOJIHEHUS JTaHHOT'O aHanusza,
sputpormto (COD) BXOAMT B COCTaB OOMIETO CyIIECTBYeT MOTPEOHOCTh B  ONTHUMH3AIUU U

aBTOMAaTH3aIuu MeTo0B MccaegoBanus COD.

CyTh aHanu3a CTOMUT B TOM, YTO €CIH B3STh
mpo0y KpOBM B KaNWIAP C AHTUKOATYJSTHTOM JUIs
NpEJIOTBPALICHUS] CBEPTHIBAHUS M MOCTABUTH €e
BepTI/IKaﬂbHO B IIOKOC, TO 3pI/lTpOLII/lTI)I HA4YUHAKT
MEJUICHHO OCEaTh Ha JTHO MPOOMPKHU, OCTABIISAS HAJI

aHanm3a KpoBH U 3aHnMaer 80% BpeMeHH JaHHOTO
uccienoBanus.  OmeHKa  CKOPOCTH — OCEHaHMs
SPUTPOLMTOB KPOBU HCIIONIB3YeTCS KakK IpocTast
npoba, MO0 KOTOPOW MOXHO CYAUTH O HAIMYUU
BOCITAJIUTEIBHBIX TPOLECCOB B OPraHHU3Me, a TaKKe
OTCJIC)KUBATh TedeHHe OO0Ne3HH U APPEKTHBHOCTH
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coboit cmoit xumkoi mra3mel. Yepes 60 MHHYT CenuMeHTanuss —  OBICTpOe  TIOSIBICHHE
M3MEPSIFOT PACCTOSIHUE MEXKIy BEpXHEH TpaHUIeH H PUTPOIUTOB- IJ1a3MaTHYECKOH TPaHUIIbI,
OCEBIIMMH  JPUTPOLIUTaMH. OTO  pacCTOsHHE, 3aBeplIeHne 00pa3oBaHus 0CalIKa;
MPOIICHHON OCeMAIONIMMH PUTPOLIUTAMU 3a | Jac u VIwloTHeHHe —  3aBepIICHHE  arperamuu
SIBIIICTCS. CKOPOCTHIO OCEIaHUs SPUTPOITUTOB MM/, SPUTPOIUTOB U (POPMHUPOBAHMS CTOJOMKOB Ha JHE
Beinensror Tpu ¢azer npu onpeneneanu CO: TIPOOUPKH.
Arperanuss — mnepBuyHOe (HOpMHUpPOBaHHUE Ha puc. 1 mpencraBieHa — TUIHYHAS
CTOJIOMKOB, Ha4ajI0 00pa30BaHI OCalIKa. curMoBHIHas KpuBasg 3aBucumoctm COD ot
BpPEMCHU.

Pucynok 1 — 3aBucumocts COD oT BpeMeHH.

B MIPaKTHUKE KIIMHUKO-THarHOCTHYECKUX
naboparopuit  (KIAJI) npumeHstoTcs —cremyromune
MeTop! onpeaenenus CO9:

1. meton [TaHueHKOBa;

2. Metoj Becreprpena u ero Mmoaudukaym;

3. MeTon Wu3MepeHHs KHHETHKH arperanuf
IPUTPOLIUTOB.

Kak mokasan MpoBeACHHBIA 0030p MHPOBBIX
W3BICKAHWH, B OONAcCTH  ONTHMH3AaUU |
aBTomaTu3aiuu onpezaeneHuss COD MOXKHO BBIACTUTH
HECKOJIPKO OCHOBHBIX HAIpPaBJICHUI, MO KOTOPBIM

BelyTCs UCCIIeIOBAaHUS u IIpeUIararTcs
TeXHUUYecKue pa3padorku [3]:
1. nomyuyeHume pe3ynbTaTOB  aHaIM3a  3a
MEHBIIIEe BpeMS;
2. yMeHbIIeHWE o0BeMa TpPOOBI  KpOBH,
TpeOyeMOii IJIsl UCTIBITAHHUS,
3. YCOBEpIICHCTBOBaHHME KOHTEifHepa  uis

3a00pa KpPOBM C LENbI0 ONTHMHU3ALMU
poOOIIOrOTOBKH;
4. moBbIIeHNE HHPOPMATUBHOCTH aHAIIN3A.
Ha nonyuenue pe3ynbTaToB 3a MEHbIIEE BpeMsi
Kak pa3 M HarpaBJICHBl METOABI TPETEH TpyNIbl —
MeToza W3MEpEeHHUsT KUHETUKH arperaiuu
JpUTPOLUTOB. B 3TOM Meroxe HUCHIOIB3YHOTCS
MaTeMaTH4eCKHe MOJIEIH, OIHMCBHIBAIONINE ITPOIIECC

arperaiMy M CeIUMEHTalus Ui TOro, 4TOOBI IO
HM3MEpPEHHsIM, NPOM3BEJCHHBIM Ha J3Talle arperanuu
9KCTPAIIOJIMPOBaTh BCIO KPHUBYIO CEIUMEHTAIUH.
Takum o0pasoM 1o pe3yibTataM H3MEpEHHUS
JMHAMHYECKUX XapaKTePUCTHK Ha JTare arperanuu
TOJTy4uTh pacueTHoe 3HadeHne COD gepes 1 yac.

Llensto naHHOM pabOTHI sBISETCA pa3paboOTKa
TEXHOJIOTUH u IIPOrPaMMHO-aNIapaTHOI O
KOMITJIEKCA, IT03BOJISIIOIIETO  PEalIn30BaTh METOI
W3MEpeHHsT KMHETWKW arperanydd 3pUTPOLUTOB Ha
OCHOBE M3MEPEHUsI CKOPOCTH 00pa30BaHUsI arperaTosn
SPUTPOLUTOB B UCCIETyEMOM 0OpasLie.

B »IeKTpOTEXHUYECKUX CIIENUATbHOCTSX

Mopens npouecca oceAaHHs IPUTPOLHTOB

Jlist M3ydeHusl TUHAMUKH TIpoIiecca arperamiy
SPUTPOLUTOB OBUI MOCTaBJIEH JKCIEpUMEHT. [Ipoly
KpPOBH pa3lesuId Ha JBE YaCTH, [OCJIE Yero Uit
nepBoit wactu wu3Mmepsiin  COD  KiIacCUYECKUM
METOJOM. DTO 4acTh MpOOBI CUUTANACh STATOHHBIM
o0pasiom. Bropyro yacTe mpoObl BHOCHIIN B Kamepy
T'opsieBa noz nokpoBHOe crekito. [Iporece arperanmu
Ob1  3ammcaH ¢ TIOMOIIBIO  BHIECOKaMeEpHI
YCTAaHOBJIEHHOM Ha MHUKpockorne «Mukumen-6».
3anmck mpomsBoxwiack B TedeHuH 15 mumHyT. Ha
MTOJIy4EeHHBIX C KaMephl B pa3Hble MOMEHTHI BPEMEHHU
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U300paKEHUSIX U3MEPSIIHCDH pazmepsl
arpeFI/IpOBaHHBIX 3pI/ITpO].[I/ITOB. Ha pI/IC. 2 l'[pI/IBeZ[eH
pasmep arperupoBaHHbBIX SPHUTPOLIUTOB,

TIOJTYYE€HHOI'O B IBYX Pa3sHbIX MOMEHTaX BPEMECHHU.

Pucynok 2 — OTHOCUTe/IbHbIE Pa3Mephl arPeraToB JPUTPOIUTOB

Ha puc. 3 mpuBeneHa 3aBHCHMOCTh pa3mepa
arperara OT BpEMEHH JUIsl 5 SKCIIEPUMEHTOB.

3.1 -
28 -

25

Pazmep, oTH. ex.
— &)
o to
s

—
-
[=))
"

1.3 4

0 5

10

Bpems, mun

PucyHok 3 — 3aBHCHMOCTB pa3Mepa arperata puTPOLUTOB OT BpeMeHH

Kax BupHO H3 rpaduka mpolecc arperamnuu
MOJKET OBITh JOCTAaTOYHO TOYHO AIIPOKCHMHPOBAH
yYpaBHEHHEM allepHOAMYECKOTO 3BEHA IIEPBOTO
TopsiJiKa ¢ UMITYIbCHON XapaKTePHCTUKON BUA:

h(t) = k(1 — e5) €

Jlns KOppeKTHpPOBKH pe3ysbTaTta MpHU pa3sHOM
3HAYeHHH TeMAaTOKpHUTa HCIoJb3yeTcs (dopmyna
®Dabpu:

— CO3 * 15
=_- - 2
€03 50 — HCT @)
Ime, CO3 — CKOPPEKTHPOBAHHOE 3HAUCHHE

CO3;

CO3 — u3MepeHHoe 3HAYCHHUE;

HCT — remaTokpHT.

Jnsg KOppEeKTHpPOBKH pe3ylbTaTa MpHU Pa3sHOM
3Ha4E€HUH TEMIIEPaTyphl UCIOJIB3YETCS MOHOIpaMMa
Menunu, npeacraBieHHas Ha puc. 4.
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Pucynok 4 — Mmonorpamma MeHJin

3akJ0ueHue

Amnanus COBPEMCHHBIX TCXHHUYCCKUX peIHCHI/Iﬁ
JUIL TIPOBEJCHUS PYYHBIX M aBTOMATH3UPOBAHHBIX
UCCJIEOBAaHUN TI0Ka3al, 4YTO y OOJBIIMHCTBA €CTh
o0lue HeJOCTaTKH, & MUMEHHO: JJIMTENIbHOE BpeMs
aHanusa (1 qac); JIOPOTOCTOALINE
CIICHUAJIM3UPOBAHHBIC PACXOJHBIC MAaTCpHATIbI I/I/I/IJ'II/I
aHAJIM3aTOPBHI.

[Mpennaraemass cucrema, B  OTIMYHE OT
OCTaJBHBIX CHCTEM, HCIONB3YeT METOJ 00paboTKH
n300paKeHHs, TOJNYYEeHHOTO C  BHJCOKaMepsbl
MHUKPOCKOIIa U ¢ IIOMOILbIO HEMpOceTel onpeaenseT

References:
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pa3Mep arperatoB SpUTPOLHUTOB B AuHaMuKe. Jlaiee,
0  M3MEPEHHBIM, C TOMOIIBI0  00paboTKH
N300paKeHMsI, pa3MepaM arperaTtoB SPUTPOIUTOB
OLIGHUBAIOTCS MapaMeTpbl MaTeMaTHYeCKONH MOJAEIH
mpoliecca, ONMCHIBAIONIEH TIPOLIECC arperamud U
CeIMMEHTalUsl HPUTPOLUTOB. B kadecTBe Mojenu B
JTAHHOM HCCJICIOBAaHWU HCIOIb30BAJIOCH JIMHEHHOE
mudpQepeHnIranbHOe  YpaBHEHHE, — ONMCHIBAIOIICE
aniepuoMUEcKoe 3BEHO IIepBOro Mopsaka. 3Hasd
mapaMeTpsl MOJENH MOXHO C BBICOKOH TOYHOCTBIO
paccuutats 3HayeHHe COD uepe3 HOPMHPOBAHHOE
Bpems 1 gac.

4. Galushkin, A.l., & Simorov, S.N. (2011).
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(p.315). Moscow:Gorjachaja linija - Telekom.
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ReTi - REAL-TIME OPERATING SYSTEM FOR
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Abstract: The aim of the work is the development and implementation of a real-time operating system for
microcontrollers, the main difference of which is the presence of only basic functions, small, in comparison with
existing operating systems, volume, combined with much higher performance. To achieve this goal, an automaton
paradigm for writing programs was chosen with the imposition of a number of restrictions.
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ReTi — ONEPAHUOHHASA CUCTEMA PEAJIbBHOI'O BPEMEHMU JAJI1 MUKPOKOHTPOJIJIEPOB

Annomayusn: llenvio pabomel siensiemcs pazpabomka u peanuzayusi ONePayuoHHOU CUCHEMbl PeaibHO20
8pemMeHU ons MUKPOKOHMPOJLIEpos, cla6HbIM omauiuem KOI"OpOlZ Aensaemci Hajiudue mojlbKO OCHOBHbIX qbynm;uzl,
Maﬂblﬁ, 6 CpA6HeHUU C cyuecmsyromyumu onepayuoHiHbiMu cucmemami, 06’beM, 8 couemaHuu c 2opa3()o Oonvuum
6blcmp0()ezlcm6ue/vt. ﬂﬂﬂ Q0CmMUdICEeHUS. NOCABIECHHOL yenu ovina 6b16pana asmomamHast napa()ueMa HanucaHus
npocpamm ¢ HanoxHceHue psaod 02paHuyeHu.

Knrouesvie cnosa: FABRIK-algorithm, linear motor, Denavit-Hartenberg representation, kinematic chain,
distal phalanx, direct and inverse problems of kinematics.

BBenenue HeobxouMma. Hpyrumu CJIOBaMH, OCPB
OCPB - »3T0 omepanmoHHas cHCTEMa JUIS HCTIONB3YeTCsl TPH HEOOXOAWMOCTH B  3aITyCKe
YCTPOMCTB U CHCTEM, KOTOPBIM HEOOXOAUMO OBICTPO HECKOJIBKMX TPOLIECCOB B ompesielieHHoe BpeMs. OHa
pearupoBatb Ha TpHTTED. B ciydae TapaHTHPYET BEHITNOIHEHHE IOCTABICHHBIX 3a/1ad C
0TKa30yCTOWYMBOTO IPOrpaMMHOro oOecIieueHusl, MEHbBUIEH 3aJep)KKOW M TOYHO ONpEAeNsieT ee
Hanpumep, OCPB Oyzner oTkiambIBaTh MPOIECCH C BeimosiHeHne. OCPB  mo3BosisieT BBITIONHATH Kak

0oJiee HU3KUM NPHOPUTETOM, YTOOBI 103a0OTHUTHCS O CpOYHBIE 110 BPEMEHH 3aJja4M, TaK 1 HEKPUTUIHBIE.
3agaue ¢ Oosee BBICOKMM. [Ipyu HaTMYMM HECKOJIBKUX Hcnonb3oBanue OCPB [IPUBOJUT K
MPOIIECCOB W YCTPOWCTB, KOTAa  OTHAETCS OTIpENICIIEHHBIM PacX0IaM, YTO MOXKET BKITIOYATh, KaK
MPEINOYTCHHE BPEMCHU  BBIOJHECHUS  PabOTHI, JICHE)XHBIE TpaTbl HA CMEHY MUKPOKOHTpOJLIEpa IO
Hexenn — mpomsBomutensHocTH, OCPB  Oynmer MPUYHHE Malloi MOIIHOCTH, TaK M HW3-32 HEIOCTaTKa
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mamsaTa nporpamm it xpaHerunss OCPB  spa,
Pacxo/IoB MaMsITH JAHHBIX Ha XpaHEHHUE CTEKOB IS
KOKIOW 3ajadu, odepeaed, cemMadopoB u HHBIX
00BEKTOB  s1pa,  BpEeMEHHBIC  3aTpaTel  Ha
MepeKIIoueHIe MeX Ty 3aauaMy Iporeccopa.

Takum oOpazoMm, T[enpl0 Hameld padoTHI
SBJISIETCsl pa3paboTKa M peau3alus ONepalioOHHON
CHCTEMbI PEIFHOTO BPEMEHH, IJIaBHBIM OTIMYHEM
KOTOpOH SIBJIETCS HAJIMYUE TOJBKO OCHOBHBIX
(yHKOMHA, HEOOXOMUMBIX  UISI  ONpPENeTICHHOM
anmapaTtypbl, ¥ HMeollas Majblii, B CpPaBHEHHH C
CYIIECTBYIOIIUMU OnepaunOHHBIMHA CHCTECMaMMU,
o0BbeM.

AKTyanbHOCTh ~ Pa3pabOTaHHOTO  PELICHHs
MpoOJIEMBI  3aKJIFOYACTCS B CIEAYIOIIEM: MaMsTh,
3anumaemass OCPB, MOXeT yMEHBIINTbCA 3a CUET

COKpAIICHHUS OuOMMoTEeKH byHKIUR VTS
MHUKPOKOHTPOJIJIEPOB, @ 3HAYUT M[aMsITh IS
BBIMOJTHEHHSI OCHOBHBIX byHKIMIT MOXKET
VBEIHYNTBCS.  TakuM 00pasoMm, paspaboTaHHas

OIEpaIOHHAS CHCTEMA MMO3BOJIUT BBIACIHUTE OOJIBIIC
MaMSITH N0/ BBITIOJHEHNE PA3IMYHBIX 33/1a4, & 3HAUYUT
Oynmer Ooinee BOCTpeOOBaHa B IPOMBIILICHHOM
000pyIOBaHUU ¥ PA3THIHON OBITOBOW TEXHHKE, TO
eCTh, B CO3[aBaeMoil OmOmMoTeke OyIOeT TOIBKO
OCHOBHOW W HEOOXOIUMBIH Habop GYHKIMHA ajIs
paboThl yCTPOKCTB.

00630p onepanHOHHOIT cCHCTeMBbI

ReTi SIBJISIETCA KOOIIEpPaTUBHON
HEIIPUOPUTETHON CHUCTEMOM pEajJbHOTO BpPEMEHHU.
YroOsl yrnpaBiieHHE OT OJTHOTO HpoIiecca Mepenuro K
JPYyroMy, HYXHO, YTOOBI TEKyLIMH IpOLecC cam
oTHan  ympaBieHue cucreMme. KoonepaTHBHEIE
TUITAHUPOBIIMKHU TaKKe MOT'YT OBITh IPUOPUTETHBIMH

U HENpUOpUTETHBIMU. IIpuMepoM KoonmepaTuBHOM
OC c npuUOPHUTETHBIM IUIAHUPOBAHHUEM  SIBJIETCA
Salvo (www.pumpkininc.com).

TaktT cucTeMbl — MUHUMAIbHBIA BpEeMEHHOU
UHTEpBAJI  OINpeNeNsieMblii  CUCTeMOM (TakToBas
gacrora OC)

IMukn cucteMbl - BpeMsl BBIIOJIHEHHS BCETO

OUKJIa W3 [IOCIENOBATEIFHOTO  BBI30BA  BCEX
aBTOMATOB
Crpykrtypa OC

Cucrema COCTOHUT U3 IByX OCHOBHBIX YacCTEH:

- CITy>kOBI TalIMEPOB;

- ci1y>kOBI TIepe1ayn COOOIICHUM.

ReTi mo cytu onpexpensier HabOp MpaBwi, Kak
OpPraHM30BBIBATh 33/1a4y, 110 KAaKUM IIpaBUJIaM ee
CTpouTh. D10 10 (PaKTy, MOAM(PHUIINPOBAHHBIN CTHIIb
MPOrpaMMHPOBAHUS C OJHUM OECKOHEYHBIM LIHUKIIOB
while wu mpepsiBanusiMmu. ReTi  mpemocTasiser
ynoOHyto cinyx0y NporpaMMHBIX TaMEpOB U
MEXaHU3M IIepeaady COOOIICHUH.

Kaxnas 3amaga npencraBnseT co00i KOHSIHBIH
aBTOMar. Kaxx1pIii aBTOMAT COAEPKUT OIpeesieMoe
MOJIb30BaTEIEM KOJINYECTBO MIPOTrPaMMHBIX
TaiiMepoB, a TaKKe, ONpEesIeMOE MOIb30BATEIEM
KOJIMYCCTBO BXOJHBIX U BBIXOJHBIX COO6meHHﬁ.

Kaxnprii aBroMaT COIEPXXHUT TEPEMEHHYIO
COCTOSIHMS ¥ IPE/IbIYIIIEe COCTOSTHHE.

ABTOMAT TpeACTaBIACT cOO0W MHHHMAIBHYIO
CTPOUTEIBHYIO SJMHUILY I10JIb30BATEIbCKOTO YPOBHSI.
Ero MOXHO npencTaBuTh, KaK YEPHBIM SIIUK C
BXOJHBIMH ¥ BBIXOJHBIMH CHTHAJIaMH, Kak Ha
pucyHke 1.

Bxogawme kaHansl coobleHna

Mm$ aeTomara

MexoaslmMe Kadans! coobweHusa

Pucynok 1 — 06001eHHoe mpecTaBIeHHEe AaBTOMATA

BxomamMu © BBIXOJaMHM aBTOMAra SIBIISIOTCS
coobienus. Kaxiplii aBTOMaT MOXET UMETh Pa3Hoe
KOJIMYECTBO BXOOHBIX BBIXOIHBIX COO6meHHﬁ.
Co00l111eHHsI MOTYT UMETh TAPAMETPHI, & MOT'YT OBITh
0e3 mapaMeTpoB.

CoobmieHust 0e3 mapaMeTpoB — 3TO aHAJIOr
JUCKPETHOTO CHTHala MEXAy MHKpocxemamu. Mmu
CHUTHal €CTh WJIM ero Her. DTOT THUI COOOIIEHHIH
ananornueH nousTuio «Cemadop» B apyrux OC.
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CoolbmieHnst ¢ mapamMeTpaMH —  aHaJor CUTHAJI €CTh WIIM €r0 HET. DJTOT THUII COOOIIEHHN

mudpoBoro nHTEepdeiica MM aHaJIOroBOro CHrHaa.
Kpome @dakta oTopaBku COOOIMIEHUS Yy O3TOTO
cooOmeHns ecTb ONOK JaHHBIX (ZaHHBIE B
uHTepdeiice, ypoBeHb aHAJIOTOBOTO CUTHAIIA).

Best mporpamMma Ha ypoBHE IOJIB30BaTellst
MpeacTaBisieT co00l HAabOp Takux OJIOKOB, BXOJBI U
BBIXOJIBl KOTOPBIX COCIMHEHBI COIJACHO JIOTHKE
pabOTHI CHCTEMBI.

Cayxba TaiimepoB

Hna paboter mporpammusix Taitmepos (IIT)
BBIJIEJIEH OJIMH annapaTHbid Taitmep MK.

Jlst paboThI 3TOH C1yKOBI B CHCTEME:

- HACTpPOGHBl  NPEpHIBaHHS  ANIApaTHOTO
taiimepa (AT) na nepuon 1mC;
- Coznmana rio6ampHas MepeMeHHas

SoftTimerTick;

- co3gad MaccuB IIT, B koropom kaxnelid IIT
MMEET CYETHBII PErucTp.

AJroput™ paboTHI MPOCT.

- Kaxagyro IMC mo mpepeiBanmio ot AT
BBI3BbIBAE€TCS  (QYHKIOMS B  KOTOpOW  3HAa4yeHUE
SoftTimerTick yBenmnunBaercs Ha 1;

- B Hayaje KaXJIOro LHKJIa CHCTEMBI, TO €CTh
caMoil mepBOMl (YHKIHMEH B OCHOBHOM IIHKJIC
while(1), BeI3bIBaeTCst (PyHKITHSI, KOTOpask CYNTHIBACT
3Hauenne SoftTimerTick wu mnpubaBnsier ero x
CYETHBIM peructpaM kaxgoro I1T.

Just  orcuera BpeMeHH
(hyHKIMH:

- Oyskuus cbpoca Taiimepa - void
ResetTimer(sys_timer * Timer); Ota QyHKIMA
cOpaceiBaeT 3HaueHHe cyetHoro peructpa B 0. Kak
OyaTo 0OHyJIsieTCsl 3HaYEHHE CEKYHIOMEpa;

- OyHKIOMA NPOBEPKH TEKYLIEro 3HauYeHUs
cueTHOrO perucrpa unsigned int GetTimer(sys_timer
* Timer). O1a (QyHKOMS cuuThIBaeT 3HadeHWe MC
KOTOpPOE TPOILIO ¢ MOMeHTa cOpoca Taiimepa B 0.

UCTIONB3YIOTCS 2

Cay:xba cooduieHuii

Crnyx0a cooOmieHni paboTaeT mo CIeAyOIIM
TIPUHITUTIAM

1. mocilanHOe COOOIIEHHE aKTUBHO TOJIBKO B
TEYEHHUE OJHOrO CIECAYIOIIErO IUKIa CHCTeMbI. To
€CTh, AaBTOMAT MOCHUIACT COOOIIEHHE MW Ha
CICIYIOIIEM  IIUKJIC CHCTEMBbI  MPUHUMAFOIIHIHA
aBTOMAaT MOXKET MpUHATH coodmienne; B mannoit OC
HET O4Yepead COOOIICHHWIA — BCE COOOIICHUS WM
MPUHATHL B TEUEHHE CICOYIOMIEro NIHKIa — WIA He
MIPUHSTHI BOBCE.

2. Ecte nmBa  THma  cooOmIeHMiA:
IIMPOKOBEIIATEIbHbIE u aJIpecHbIe.
[lIupokoBemaTeIbHOE COOOIIEHHE MOXKET OBITh
NPOYHATAHO  KAXKIBIM  aBTOMaTOM.  AJIpecHOE
CTaHOBUTCS HEAKTUBHBIM TIOCJIE NIEPBOTO IPOYTEHHUSI.

Coobmenns 0e3 MmapaMeTpoB — 3TO aHAJOT

JUCKPETHOTO CUTHajJla MCEKIAY MHKPOCXEMaMH. N

ananoruyeH noHsturo «Cemadop» B apyrux OC.
CooOleHust ¢ mapamerpamd —  aHajor

mudpoBoro uHTEp(eiica WM aHaJIOTOBOrO CHTHAJIA.

Kpome ¢akra oTHpaBku COOOIIEHHS Y 3TOrO

COOOIIeHNs ecTh OJIOK JaHHBIX (JJaHHBIE B
uHrepdeiice, ypoBeHb aHAJIOI'OBOI'O CUTHAJIA).
Coo0mieHnst MOTYT  COAEp)KaTh  JaHHbBIE,
KOTOpBIE MOXHO m3Bieub (yHkumedn MSG DATA
*GetMessageParam(MsgObj * Msg). ®ynkuus
BO3BpAaIlaeT  yKa3zaTedb Ha  OOBEKT  THHA
MSG DATA. JlanHble MNPEACTABISAIOT OO0

CTPYKTYpY BHJA:

typedef struct MSG_DATA {

unsigned char CommandID;
void * data;

} MSG_DATA,;

To ecTb, TaHHBIC COOOIICHUS COJEPIKUT TOJIE C
nenouncieHHsiM kogoM CommandID, u mone c¢
JIONIOJTHUTEIbHBIMU JTAHHBIMH TIPOM3BOJBHOTO THIIA.
B GonpuinHCTBE City4aeB s oOMeHa nHpopManmei
MEXKAy aBTOMAaTaMH JOCTaTOYHO MpocTo (hakTa
NpUXo0Jia COOOLIEHHUSI U YHCIICHHOTO KOJa KOMaH/IbI.
[Ipumep: aBTOMAT MMEET BBIXOJHOE COOOIICHUE C
nmeaeM FSM_STATUS MSG u B 3TOM cooO0mmeHnn
OTIpAaBISIET TEKYIIUI cTraryc paboThl aBTOMara, JJIst
KoToporo kak pa3 xBataer mnois CommandID
3Ha4yeHHI0 | — COOTBETCTBYET HOpMasIbHas paboTa, 2
— PEXHM MTOHMKEHHOT0 IOTpebieH s, 3 — ommoKa.

Hcnons3oBanne mnosisi data ompaBpaHo Ipu
nepeaade MaHHBIX. [Ipumep: aBTOMaTr obpabaThIiBaeT
MIPOTOKOJI Nepefaun AaHHbIX 1o mpotokory UART.
ABTOMAaT TpUHUMAeT COOOIIEHHE C JaHHBIMH,
00pabaThIBaeT 3aroOBOK, MPOBEPSET KOHTPOIBHYIO
CYMMY U OIpABIISIET y>K€ HENOCPEACTBEHHO JaHHbIC
JpyroMy aBTOMAaTy B BHJE yKa3aTels Ha MacCHUB WU
CTPYKTYPY, WIH IPYrOoH THII TAHHBIX.

3ak/oueHue

Pazpaborana OCPB ¢ cambiM MajibiM 00beMOM
sipa M3 CYLIECTBYIOLIUX, MPH 3TOM IO BPEMEHU
cucreMHoro Takta ReTi 3aHuMaer mepBoe MeECTO
cpenu AQHAJIOTMYHBIX. IIpaBuia, KOTOpBIE
HaKJIaIbIBAIOTCS Ha CTHJIb IPOrpaMMUPOBaHUs 3a/1a4,
npu ucnonb3oBanuu ReTi, mo3Bosnsitor obecrieunThb

KECTKUI JETEPMUHU3M pazpabaTbIBaeMOro
ycrpoiictea. Cama OCPB  oOmagmaer ropasmo
MEHBIINM O0OBEMOM «HU3JIUIIHUX» (QYHKUWH, H

obecrieunBaeT TOJNBKO CaMble BaXKHBIE: CIyXk0a
TaiiMmepoB U ciyx0a coobmerne. Bce 3amaum B
cucreme ReTi gBISIOTCS KOHEYHBIMH aBTOMAaTaMH.
Kaxnoe cooOmeHne WM MNPUHATO B CIEAYIOLIEM
CHUCTEMHOM TaKTe, WU He IIPUHSTO BOBCE.

B memom ymamoce co3nmaTh KOOIEPAaTHBHYIO
HETIPHOPUTETHYIO CHUCTEMY pEaJbHOTO BPEMEHH,
KOTOPYIO MOXHO TPHUMEHSATh Ul HPOEKTOB 0e3
CJIOKHBIX MYJIbTUMEIUIHBIX U CETEeBHIX (QDyHKIMiA. B
JalbHEeHIIeM MIaHUpYeTCsd pPa3BUTh CHCTEMY [0
IIPUOPUTETHOM.
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Introduction

Optoelectronic systems depend on a platform to
obtain, collect and process complete and accurate
information about the environment. The platform
consists mainly of semiconductor devices, and the
reception and processing of the required signals
depends on the physical properties of the
semiconductors, which are manifested under certain
conditions. These features make it very sensitive to
external influences, for example, transistors designed
to amplify electrical signals can heat up during
operation. This leads to a deterioration in the
characteristics of the transistor. Special cooling
radiators are used to prevent overheating. However, if
the signal receiving platform is an integral part of the
devices, the signal transmission area is applied
externally, for example, in the field of road control. In
both cases, the mental transport platform operates in
the process of ambient temperature, humidity, and
other external influences. For example, in the hot

Doi: éros¥® https://dx.doi.org/10.15863/TAS.2021.08.100.32

summer environment of Uzbekistan, the temperature
is around 50°C. Such thermal conductivity of
semiconductor devices, for example, negatively
affects the operation of transistors designed to amplify
electrical signals. In this regard, in the scientific
laboratory of the Andijan Machine-Building Institute
studied in practice the temperature dependence of the
characteristics of semiconductor transistors designed
to amplify electrical signals.

Results and discussion

Figure 1 shows the voltage dependence of the
current in the correct direction in the base-emitter (a)
and bhase-collector (b) fields at different temperatures.
In both cases, we can see that the voltage (U) shifts
parallel to the left at the p-n junction as the
temperature increases. In both cases, lp.n increases
with increasing temperature lo. In operating mode, the
qU<AW indicator is negative and Inp increases with
increasing temperature. In this case, the input
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characteristics of the transistor for In., shift to the left
with a value of AU=1+2 mB/°C. The results we
obtained are consistent with these considerations. In
this case, the temperature coefficient of voltage for the
current in the transistor under study is eu~2 uB/“C, as
in the case of diode structures. In our case, &y
decreases linearly from 2,2 mB/ °C for the base-emitter
field to 1,3 mB/ °C for the base-collector field from 1,3

I, mA
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MBI °C to 0,6 mB/°C. In this mode, a current value
higher than 10 mA must be selected. In this case, the
temperature sensitivity of the voltage drop across both
transitions takes constant values. That is, the voltage
decreases linearly with increasing temperature, which
may allow them to be used as a temperature
measurement parameter.
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Figure 1. The correct direction of the base-emitter (a) and base-collector (b) fields at different temperatures
depends on the voltage of the current: 1 - 25°C, 2 — 35°C, 3 — 50°C, 4 — 65°C, 5 — 75°C, 6 — 100°C, 7 — 150°C.

[1] found that the formation of electron-cavity
pairs with increasing temperature and changes in the
energy distribution of charge carriers lead to a
decrease or increase in the dark current in silicon-
based p-n-structures. However, although the
characteristics of a silicon-based transistor have been
sufficiently studied, the temperature dependence of
the direct current in its base-collector junction has not
been fully studied. For example, most of the literature
(cited in the literature references [2-5]) suggests that
the current and voltage dependence shifts to the left
with increasing temperature. In this regard, it is
interesting to study in detail the temperature
dependence of the correct directional current in the
base-collector transition of a silicon-based transistor.

In this study, the temperature dependence of the
maximum value of I,., for the base-emitter and base-
collector fields was carefully analyzed. Studies show
that their temperature dependence varies. For
example, a constant change and a sudden increase
were observed for the base-emitter field in the range
T~25+150°C. In the base-collector field, however,
abnormalities, such as decrease, sudden increase, and
constant change, have been identified. To evaluate
such an unusual change in Iy, the temperature
coefficient of the current ai=Al/AT was determined.
For the base-emitter field, o decreases exponentially
with temperature. For the base-collector field, the
change in o was found to correspond to the
temperature dependence of lp.n.

It should be noted that some properties of the p-
n structure or transistors depend on the physical

parameters of the transitions [1, 6-11]. In addition to
the temperature coefficient of the current transition
considered, the physical parameters also include the
differential resistance of the transitions. Although it
has a small value, it varies according to the
temperature. Also, as the temperature increases, the
potential barrier height at the base-emitter and base-
collector junctions decreases, the formation of
electron-cavity pairs increases, and the energy
distribution of the charge carriers changes (e.g.,
electrons occupy relatively higher energy levels in the
conduction band). leads to a decrease in resistance.
This leads to an increase in current within certain
temperature ranges for both cases. It should be noted
that despite the increase in electron-cavity pairs
formed in the p and n fields, the mobility of charge
carriers decreases due to the increase in thermal
vibrations of the crystal lattice at certain temperature
ranges [1, 7, 8]. This increases the differential
resistance, which leads to a steady change of I, in the
base-emitter and base-collector fields or a decrease in
Ip-n for the base-collector field.

An unusual change in the current in a certain
range of p-n-junctions under consideration may allow
it to be used in the generation and amplification of
oscillations, as well as in alternating circuits.

When studying the reverse mode characteristics
of the base-emitter and base-collector fields, it was
observed that at the set temperatures in both cases the
current does not change with increasing voltage in the
reverse mode of p-n-junctions. It should be noted that
in many studies (e.g., [1, 3-5], as well as see the
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references given there), the temperature sensitivity of
the base-collector p-n-pass reverse current was
observed. However, in our case, at 25+150 °C, the
base-collector p-n-junction reverse current is partially
increased at small (1 V small) values of voltage, then
the current increase is almost imperceptible with
increasing voltage. That is, the current does not
change when the temperature increases from 25°C to
150°C, oy is found to tend from 0.5 to zero. As
mentioned above, this property may depend on the
physical parameters of the transistor base-emitter or
base-collector p-n-junctions. Base-emitter or base-
collector p-n-junctions In the reverse mode, the
transitions act as a current limiter, while in the correct
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production chains and trade relations, falling commodity prices in global financial markets and worsening
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Introduction employment in the regions of the republic, as well as,

In the context of the COVID-19 pandemic in the first of all, the construction of engineering
Republic of Uzbekistan, a number of reforms are communications in small industrial zones;
being carried out to create online platforms, develop a - support for labor migrants through the
platform economy, expand the rights and obligations organization of “Welcome to Work™ mono-centers
of employers and workers in the labor market, as well and vocational training centers, as well as the
as freelancers. In particular, on March 19, 2020, the organization of vocational and language training, etc.
Decree of the President of the Republic of Uzbekistan At the same time, in order to strengthen social
UP-5969 "On priority measures to mitigate the protection of the population and ensure the stability of
negative impact on the economic sectors of the economic sectors, as well as support individual
coronavirus pandemic and global crisis phenomena" enterprises in the fight against the spread of
was adopted. This Decree created the Anti-Crisis coronavirus infection, on April 3, 2020, the Decree of
Fund in the amount of 10 trillion soums under the the President of the Republic of Uzbekistan UP-5978
Ministry of Finance of the Republic of Uzbekistan "On additional measures to support the population,
without creating a legal entity. industries economy and business entities during the

The funds of this fund are mainly directed to the coronavirus pandemic “provides a number of tax and
following purposes: customs preferences for labor market participants.

- implementation of additional infrastructure In particular:

projects aimed at expanding economic activity and
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- exempted from paying land tax from legal
entities and property tax from legal entities;

- started paying social tax at a reduced rate of 1
percent;

- the calculation of a fixed amount of personal
income tax and social tax for individual entrepreneurs
forced to suspend their activities during the quarantine
period has been stopped;

- deferred payments on loans to legal entities and
individuals, individual entrepreneurs experiencing
financial difficulties from commercial banks.

In a pandemic, a radical improvement in the self-
employment system remains the most urgent problem.
In this context, it became necessary to support
freelancers, i.e. self-employed, and in creating their
own legal arrangements.

For this purpose, and in order to achieve greater
involvement of the population in entrepreneurial
activity and create additional conditions for legal
employment, on June 8, 2020, the Resolution of the
President of the Republic of Uzbekistan PP-4742 "On
measures to simplify state regulation of
entrepreneurial activity and self-employment” was
adopted.

Registration of self-employed is carried out
through a special mobile application or personal
account of the taxpayer with the issuance of a matrix
barcode (QR code) confirming the registration of self-
employed by notification.

Family businesses with a minimum of three
members of the freelance activities are subject to a
reduced value added tax of 50 percent of the statutory
amount.

Most importantly, income earned by self-
employed persons from employment is not included
in the total income of individuals.

Freelancers providing services over the Internet
have the following rights:

- accepting payments in foreign currency from
individuals and legal entities abroad;

- non-residents for services rendered on the
accounts of banks of the Republic of Uzbekistan
without entering relevant information into the unified
electronic information system of foreign trade
operations;

- orovision of services to foreign individuals and
legal entities without concluding an agreement,
accepting an offer of an agreement or exchanging
electronic correspondence or issuing invoices,
including in electronic form.

In addition, mobile applications for remote
registration of freelancers have been introduced,
which provide the following capabilities:

- accepting orders and paying for services
(goods);

- provision of electronic invoices for the
provision of services (sale of goods) to legal entities;

- keeping records of income and expenses on a
voluntary basis using a mobile application and using

this information for subsequent purposes, including
for obtaining loans and (or) tax deductions;

- advertising of goods (works, services) of
freelancers;

- evaluate the quality of services (goods) and
leave customer reviews.

Types of activities (works, services) for
freelancers in the Republic of Uzbekistan are defined
as 69 types according to the following list.

SCROLL

types of activities (works, services) that self-
employed persons can be engaged in

1. Tutoring at home - conducting individual and
group lessons in educational disciplines with children
and adults

2. Services for individuals in the supervision and
care of children

3. Services to individuals for the care and
attention of sick and elderly people in need of constant
care

4. Provision of housekeeping and household
services to households, including cleaning of living
quarters, cooking

5. Cleaning of premises, improvement and
landscaping of the territory of an individual

6. Repair and assembly of furniture for
individuals at home

7. General construction simple repair and
construction work (concrete, painting, plastering,
brick and tile laying, perforating, carpentry, locksmith
and other general construction work) performed for
individuals

8. Minor repairs and installation of plumbing
equipment for individuals

9. Intra-apartment (in private buildings - intra-
house) electrical work (if there is an electrical safety
permit), performed for individuals

10. Excavation and reclamation work on
dekhkan and household plots of citizens

11. Agricultural work commissioned by farm
owners (care for agricultural plants and animals,
harvesting crops and other agricultural work)

12. Works on the arrangement of the landscape
of summer cottages and household plots of citizens

13. Assistance to the owners of dekhkan and
household plots in planting and caring for agricultural
plants, in harvesting crops

14. Grazing livestock, caring for livestock

15. Repair and adjustment of computers,
installation of licensed software for individuals

16. Installation and repair of household
appliances performed at the customer's home

17. Minor repairs, installation of accessories and
car alarms, sewing covers and floor coverings for
private cars of individuals

18. Car wash, car body polishing for individuals

19. Loading and unloading work at home,
performed without the use of mechanization
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20. Collection of waste paper, plastic containers,
scrap metal and other recyclable materials

21. Folk healing (if licensed)

22. Provision of butler and concierge services for
individuals

23. Delivery of goods to individuals using
personal transport (except for freight)

24. Transportation in markets and shopping
malls of small loads in trolleys

25. Purchase and sale of second-hand goods

26. Bicycle repair

27. Wooden architecture (wooden sculptures,
structures for playgrounds and park areas, made of
wood)

28. Painting

29. Metal repair work (repair of household metal
products (making duplicate keys, repairing umbrellas,
simple repair of other household metal products),
carried out at home)

30. Production and sale of popcorn, ice cream on
a router at home

31. Retail trade of agricultural products in
dekhkan markets

32. Retail sale of newspapers, magazines and
book products

33. Hairdressing, manicure, pedicure services

34. Services of a cosmetologist and other similar
services

35. Laundry and ironing services at home

36. Repair of garments, fur, leather and knitwear,
hats and products from textile haberdashery, tailoring
by individual order of the population of garments and
knitwear, hats and products from textile haberdashery

37. Painting on fabrics (manual dyeing of fabrics
and garments, drawing drawings on fabrics, including
by screen printing and manual drawing)

38. Sewing shoes for individual orders of the
population, repair, dyeing and shoe shine

39. Individual sewing and repair of curtains and
drapes, embroidery

40. Manufacturing and repair of haberdashery
products

41. Manufacturing and repair of jewelry and key
rings

42. Key making

43. Manufacturing and rental of measuring
instruments

44. Making wreaths (including funeral wreaths),
artificial flowers, ikebans, garlands

45. Manufacturing and repair of fences,
monuments, metal wreaths

46. Sharpening of cutting products and tools

47. Breeding and sale of aquarium fish,
ornamental birds and other animals

48. Repair and tuning of musical instruments

49. Video and photography services

50. Production and sale of national sweets,
confectionery products at home without the use of
packaging equipment

51. Production and sale of national flat cakes and
patyr

52. Production and sale of salads and pickles, as
well as the production and sale at home of certain
types of piece meals without the organization of seats
or in places specially designated by the decision of
local government authorities

53. Production and sale of soft drinks, ayran, tug
for bottling and kurta at home

54. Organization and management of circles

55. Services for stuffing stuffed animals
(taxidermy works)

56. Growing and selling flowers and ornamental
trees (including the art of bonsai)

57. Distribution of advertising brochures, taking
orders by operators at home

58. Bookbinding

59. Demonstration of clothing models at shows,
posing for illustrated magazines, advertising films and
video clips

60. Services of guides (guides-translators), tour
guides and instructors-guides

61. Text creation and processing (copywriter,
rewriter, SEO copywriter, SEO rewriter, proofreader,
content manager, editor, specialist in sending letters
via e-mail, speechwriter, transcriber, etc.)

62. Creation and processing of multimedia,
design and art materials (web designer, graphic
designer, computer game designer, interior designer,
landscape designer, clothing designer, retoucher,
photo collage maker, vector graphics editor, architect,
visual designer, information designer, designer
interface, technical designer, motion designer, banner
maker, print designer, flasher, 3D designer, video
editor, videographer, composer, sound director,
arranger, announcer, photo editor, etc.)

63. Development and technical support of
software, information systems, mobile applications
and websites (programmer, software approbation
specialist, web page designer, web analyst, website
optimization specialist)

64. Translation services (translation of fiction,
technical translation, translation of websites, films,
computer and mobile applications, presentations,
video, audio and advertising)

65. Activities in social networks (PR manager,
internet marketer, promotion and advertising of goods
(works, services) in social networks (SMM),
administrator of pages on social networks, account
manager, marketer, link manager, targetologist,
specialist contextual advertising, directologist, media
planner, SMO specialist)

66. Activities in the field of recruiting (manager
for work with Internet projects, head of the group of
freelancers, HR manager, recruiter, personal assistant)

67. Online consulting (online consultant, online
trainer, financial consultant, webinar host)
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68. Preservation and use of objects of intangible
cultural heritage (dorboz, askia and lapar) (except for
persons working in cultural centers)

69. Nursing.

While companies continue to categorize their
employees as freelancers, new limited sick leave
assistance is being offered. Mass layoffs pose serious
legal problems even in the absence of a massive
employment pandemic.

As business models and market structures are
constantly changing, only one thing remains
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Introduction

The relationship of chronic tonsillitis with
damage to other organs and systems is very diverse.
In different periods of the study of this pathology,
from ten to several hundred diseases were attributed
to the number of tonsillogenic diseases. Despite the
lack of a unified point of view among researchers on
this issue at the present time, the dependence of heart,
joint and kidney lesions on the focus of infection in
the tonsils can be considered reliably established.
Underestimation of this circumstance often leads to
untimely and ineffective treatment measures.

As a result, the number of complications of
chronic tonsillitis is increasing. This situation is
largely due to the widespread in our country a sparing
attitude towards the tonsils as an important
immunocompetent organ. On the other hand, such an
approach to the palatine tonsils forms the basis of
recommendations for limiting radical surgical
treatment of tonsillitis and leads to the displacement
of surgical removal of tonsils by conservative methods

Doi: éos¥eS https://dx.doi.org/10.15863/TAS.2021.08.100.34

of treatment, even with the possibility of developing
tonsillogenic complications.

According to a number of scientists, the
arguments in favor of a sparing attitude towards the
pathologically altered palatine tonsils are unfounded,
since their removal is not aimed at freeing the body
from normally functioning cells of the lymphoid
series, but at getting rid of the focus of infection, the
focus of immunopathology, which produces
autoimmune antibodies. Tonsillectomy should be
performed without delay in case of tonsillogenic
complications (rheumatism, nonspecific polyarthritis,
nephritis, etc.). When chronic tonsillitis is combined
with a pathology that does not have a direct
pathogenetic  connection with it (thyroiditis,
hypertension, chronic lung diseases, liver, systemic
collagenoses, etc.), the treatment tactics should be
determined individually after a thorough clinical
examination.

The effect of bilateral tonsillectomy on the
course of associated (etiopathogenetically associated
with tonsillitis) and concomitant (not directly related)
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diseases has been studied by many authors at different
times of the postoperative period. The data of
objective examination cited by them indicate a
significant percentage of recoveries in the group of
patients suffering from recurrent tonsillitis, and an
improvement in the condition of patients suffering
from rheumatism, nephritis, polyarthritis and other
diseases after removal of pathologically altered
palatine tonsils.

On the other hand, there are reports of the
appearance in the postoperative period of a tendency
to respiratory diseases, bronchitis, there is an increase
in the number of colds. At the same time, there is an
opinion that local manifestations of the negative
consequences of the removal of the palatine tonsils
rarely occur and, with a well-performed operation, can
be minimized.

Numerous clinical and immunological studies
have revealed that the development of chronic
inflammatory and allergic 1 g of diseases of the
pharynx in most cases is pathogenetically associated
with primary or secondary, local or systemic
immunological insufficiency.

The importance of studying the immunological
state in diseases of the upper respiratory tract is
determined not only by the high frequency of
development of this pathology, but also by their
pathogenetic significance in the development of
diseases such as bronchial asthma, chronic pneumonia
and other diseases of internal organs. Due to a
decrease in the effectiveness of local immunity in
inflammatory diseases of the upper respiratory tract,
conditionally pathogenic microorganisms, especially
staphylococcus aureus, are released from the mucous
membrane. Some authors explain this by a decrease in
the activity of the Nand B-systems of the immune
system. Studies by a number of authors have
established that in chronic inflammatory and allergic
diseases of the upper respiratory tract, there is a
deficiency of various classes of immunoglobulins to
pathogens and their toxoids. With the pathology of the
upper respiratory tract, the suppression of T- and B -
populations in the peripheral blood, an increase in the
number of rosette-forming cells was reliably
established. In addition, in patients with chronic
diseases of the JIOP organs, disorders of cellular
immunological reactivity in the reactions of blast
transformation and leukocytosis were revealed.

Traditional methods and drugs used as
immunomodulators are either insufficiently effective
or have various side effects, for example, toxicity.

In recent years, there have been works devoted
to immunocorrection in nonspecific inflammatory
diseases of the upper respiratory tract using both
medications and therapeutic physical factors, of which
laser radiation is the most preferable. However,
publications on this topic are few in number and do
not give a complete picture of the whole variety of

methods used for immunocorrection in the studied
pathology.

The introduction of laser radiation into clinical
practice is a promising area of non-drug
immunocorrective therapy. Laser therapy has an
immunostimulating, anti-inflammatory, analgesic and
hyposensitizing effect.

Most of the works on assessing the effectiveness
of laser therapy in patients with chronic tonsillitis
were carried out in the 80s - 90s of the XX century
using devices of the first and second generations. They
generate laser radiation of significant intensity. At the
turn of the XXI century in medicine, a priority was
determined in the use of low-intensity laser radiation
generated by third-generation devices. The duration of
the pulses of such radiation (on the order of 10 - 100
nsec) is comparable to the time of the excited state of
the atoms of biomolecules. Such radiation has a more
pronounced immunomodulatory  and anti-
inflammatory effect, reliably established in the study
of patients with various somatic diseases.

Thus, the data available in the literature indicate
a decrease in the degree of immunological protection
and nonspecific resistance of the organism during a
prolonged chronic inflammatory process in the
palatine tonsils, which can lead to the development
and formation of metatonsillar complications.
Therefore, today the close attention of researchers is
directed to immunocorrection in various pathological
conditions of the body, including diseases of the upper
respiratory tract. However, in relation to the
conditions for the development of the pathology of the
palatine tonsils, the possibilities of immunocorrection
by physical methods, in particular, by the effect of
low-intensity laser 10 t radiation, have not been
sufficiently studied, which predetermined the conduct
of this study.

The paper presents a scientific substantiation of
the etiopathogenetic mechanisms of the development
of chronic tonsillitis and its complications in young
people. A scheme for a detailed individual assessment
of the nature and course of the inflammatory process
in the palatine tonsils, the possibility of its relief by
the most effective methods was developed, the
validity of indications for laser therapy in the
decompensated form of chronic tonsillitis was
assessed.

A comparative analysis of the effectiveness of
various methods of laser therapy in patients with CT
was carried out. VVarious parameters of procedures for
intravenous laser irradiation of blood, percutaneous
laser irradiation of the cubital veins and the area of the
palatine tonsils in patients with decompensated XT are
substantiated. Pathogenetically substantiated effective
schemes have been developed for combining drugs
with various methods of laser therapy in the presence
of an inflammatory process in the tonsils. High
efficiency of laser immunocorrection as an integral
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part of complex therapy of patients with and the toxic-allergic form of the 2nd degree, who

decompensated form of XT was established.

Practical significance. Methods for intravenous
laser irradiation of blood and combined
transcutaneous laser irradiation of the cubital veins
and the tonsils area have been developed and tested.
The principles of selection of patients for the
appointment of various methods of J1T, the criteria for
its effectiveness and the prognosis of the results of
treatment of patients with decompensated form of
chronic tonsillitis have been clarified. The proposed
JIT methods shorten the treatment time and prevent
the development of para- and metatonsillar
complications.

Effective drug combination regimens, modes of
intravenous  laser irradiation of blood and
transcutaneous laser irradiation of the cubital veins
and the tonsils in the decompensated form of chronic
tonsillitis have been developed, tested and introduced
into clinical practice.

The patients were divided into two groups.
Group 1 (main) - 82 patients with chronic
tonsillitis of the toxic-allergic form of the 1st degree

underwent complex treatment and intravenous laser
blood irradiation.

Group 2 (control) - 44 patients with chronic
tonsillitis of the toxic-allergic form of the 1st degree
and the toxic-allergic form of the 2nd degree, who
underwent traditional treatment and local laser
therapy.

The examination revealed that the largest
proportion of patients with chronic tonsillitis was
children aged 6 to 18 years, with a peak incidence
from 5 to 15 years, which does not contradict the
literature data.

Confirmation of the diagnosis was carried out
according to the classification of B.S. Preobrazhensky
and V.T. Palchun.

The survey carried out by us complies with the
standards approved by the Ministry of Health of the
Republic of Uzbekistan. The research was carried out
in a hospital, among specific research methods, the
content of immunoglobulins 1gA, IgM, 1gG in the
blood serum was studied, and the activity of catalase
and superoxide dismutase in saliva was studied using
a biosensor.

Fig 1. Diagram. Distribution by age.

1. From 3 to 5 years make up - 23.8%
2. From 5 to 10 years old make up - 19.8%
3. From 10 to 15 years old make up - 37.3%
4. From 15 to 18 years old make up -19.0%

Results: The study of antioxidant and
immunological parameters in chronic tonsillitis toxic-
allergic 1 and 2 degrees, the immune system was
significantly suppressed. After intravenous laser
irradiation of blood in patients, it gives high clinical
efficacy. After treatment with local laser therapy,
antioxidant parameters did not change significantly.

Findings. The high efficiency of the method of
intravenous laser blood irradiation in chronic
tonsillitis has been proven, which leads to the
normalization of antioxidant and immunological
parameters, prevents local signs of the disease and
helps to reduce hospital stay.

CONCLUSIONS

1. In patients with various forms of chronic
tonsillitis, pathological changes in the immunological
status of the body are formed in the form of a decrease
in the levels of immunoglobulins of different classes,
a decrease in the functional activity and functional
reserve of the tonsils; the severity of these changes
correlates with the clinical form of the disease.

2. The inclusion of laser therapy in the complex
scheme of clinical treatment of patients with
decompensated form of chronic tonsillitis potentiates
the therapeutic effects of drug therapy, reduces the
incidence of metatonic complications, potentiates
anti-inflammatory and immunostimulating effects,
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shortens the duration of treatment and increases the
duration of the period of stable remission.

PRACTICAL RECOMMENDATIONS

1. In the complex treatment of patients with
decompensated chronic tonsillitis, it is advisable to
use intravenous laser irradiation of blood and
transcutaneous laser irradiation of blood and palatine
tonsils.
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Introduction The term anthropocentrism was first used in

The psycholinguistic study of speech, including relation to the pre—emptive view of ancient Greek
the speech of adolescents, arose as a result of the philosophy of the idea that “man is the center of the
tendency to study the text from the beginning of the universe", and this idea was especially widespread in
XXI century on the basis of linguistic, pragmatic, Europe in the Middle Ages[7; 20]
sociolinguistic, cognitive and psycholinguistic In World linguistics, the emergence and
principles. It began to be considered not only as a sum development of such areas as Psycholinguistics,
of semantically-syntactically connected sentences, but pragmalinguistics, discursive analysis, cognitive
also as a form of communication with social value, a linguistics, linguoculturology also led to the
mental device reflecting the knowledge of certain emergence of serious theoretical views in the
language owners, linguistic thinking, national interpretation of the psycholinguistic paradigm. In
psychology and mentality in itself[1;64]. particular, the approach to text analysis from an

The formation of an anthropocentric paradigm is anthropocentric point of view has become one of the
associated with the study of the language — speaking leading directions of today's linguistics. The fact that
personality factor. The occurrence of anthropocentric the Trinity consisting of the speaker — text — listener
deviation in linguistics aside the principle of (the author of the text — text -ipipient) should be the
structuralism tilni research ““for itself and for itself”, main object in the text study, which is considered a
the main focus of which was on the individual complex and multifaceted phenomenon, s
factor[2;6]. emphasized by many researchers[8;22].

The roots of anthropocentrism, which is Well-known Russian linguist Yu.N.Karaulov
currently recognized as one of the leading paradigms wrote in his preface to the collection of articles
of linguistics, V. Gumboldt and L. Fed from the devoted to language and personality issues that
theoretical views of Weisgerber[3-5; 88]. emphasized the idea that "behind any text stands a

Anthropocentrism  Greek anthropos-man and certain person who occupies linguistic systems"
Latin centrum - formed from a combination of words [9;30]. The external and internal structure of the text
that denote the meaning of the center[6;12]. can be likened to a specific mirror reflecting the
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linguistic abilities of language owners of a particular
nationality[10;12].

A man's speech is his visiting sheet. He has
different aspects of the speaker's personality: origin,
age, profession, information, intellect, etc.k. provides
information about. The linguistic personality
manifests itself in speech behavior. In the broad sense
of the term” speech treatment®,” speech activity "
includes communicative actions and the reaction of
the speaker/writer[11,14]. Speech treatment is
associated with sociological dimensions, such as role,
situation and subject[12-15;15].

In the psycholinguistic study of speech, all of the
above factors should be taken into account as one. In
this study, we aimed to investigate the speech of
adolescents. Initially, it is permissible to dwell on the
adolescent period, its specific psychological
characteristics.

Adolescence is a period from 10-11 years of age
to 15-16 years of age. Current adolescents have some
advantages over their past counterparts in terms of
physical intelligence and political. In them, sexual
maturity, the process of socialization, psychic growth
are manifested earlier.

The possession of written speech by children
will be an important stage in the cultivation of their
speech. The reader learns how to correctly understand
written speech, learns to explain his thoughts in a state
of written speech and explain it to others. Reading a
book and especially expressing and explaining his
thoughts in writing is of great importance in mastering
the grammatics structure of the language. At the time
of making a written statement, the need to fully
understand the ideatirib obliges the reader not only to
pay attention to the content of what he is writing, but
also to pay attention to how he is writing.

Possession of written speech will help to
correctly and broadly compose oral speech, and
especially monologue speech.

In addition to the above-mentioned form of oral
and written speech, the form “online communication”,
which is carried out in social networks, also requires

special research. Today, we will try to understand how
important it is to study” online communication " on
the basis of the results of a survey conducted by
adolescents[16;1]. This survey was conducted among
100 11-16-year-old adolescents in the Surkhandarya
region, which was attended by 55 girls and 45 boys.
As an additional control group to the main group,
groups of participants over the age of 30, consisting of
35 children aged 17-21, 13 young people 22-30 and 5
people, were formed. In addition, the results of the
questionnaire examined the responses of the
participants to groups according to their gender, area
of residence and their native language.

The questionnaire consists of the following
questions:

1-questionnaire

1. Your age:

2. Gender:

3. Your mother tongue:

4. Your living area:

5. What topics do you consider interesting for
communication?

6. What kind of appearance do you prefer to
communicate?

7. Show yourself the most used social networks
and groups.

8. Write down the words you most use when
communicating Online.

The participants were divided into such groups
as young adolescents (11-14 young people) and older
adolescents (15-16 young people), 69 people living in
the city and 31 people living in rural areas, 80 people
who know Uzbek as their native language and 20
people who consider Tajik, Russian, Kazakh,
Turkmen as their native language.

9 EEINNT3

Among the topics “sports”, “politics”, “travel”,
“fashion”, “Science”, “shopping”, “cinema”, “art”,
“show business”, “Beauty”, the most interesting were
selected topics “Science” (38%) and “Sport” (35%).

(Picture 1).

Quyidagi mavzulardan gaysilarni mulogot uchun gizigarli deb hisoblaysiz?

100 oTBeTos

Sport

Moda

Fan
Sayonat
Siyosat
Xarid

Kino

San'at
Shou-biznes
Go'zallk

16 (16:%)

15(15%)

15(15%)

%(B%)

B(8%)
BB%)
2B28%)

21 (24%)
1(21%)

20 ki 4@

1-picture. Selected topics for communication (11-16 young people)
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In the online and traditional, face-to-face form
competition of communication, 77% of teenagers
preferred the online form (Figure 2). Only 23% of

them chose the traditional,
communication option.

face-to-face

mulogotning gaysi ko'rinishini maqul ko'rasiz? — konu4ecTBo

an‘anaviy, yuzma-yu. ..
23,0%

online mulogot
77,0%

2-picture. Indicator of the type of communication (11-16 years).

The results of the control groups differ from each
other: in the 17-21 age group, those who prefer
traditional, face - to-face communication from online
communication constitute an absolute majority (97%),
in the 22-30 age group 77% (Figure 3), in the group of
participants above the age of 30, this figure is 100%.

The difference between the results of the main
group and the control group shows that online

mulogotning gaysi ko'rinishini maqul ko'rasiz? — konn4ecTeo

an‘anaviy, yuzma-yu. ..
76,9%

communication remains the most widely used form of
communication among adolescents at the same time.
This in turn requires in-depth research into this type of
communication. Below we will dwell on other aspects
that are widely used by adolescents in online
communication.

online mulogot

23,1%

3-picture. Indicator of the type of communication (22-30 years).
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0°zingiz eng ko'p online mulogot giladigan ijtimoiy tarmoq va
undagi guruhlarni yozing. — Konn4ecTBo

40
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instagram

telegram

twitter

tik-tok facebook

0°zingiz eng ko'p online mulogot giladigan ijtimoiy tarmog va undagi guruhlarni yozing. — KONMYECTBO

1 | |
4-picture. The most used social networks by adolescents (11-16 young people).

The most widely used social network among 11-
16-year-olds is the teak-Vine social network, which
showed that 40% of participants regularly benefit
from it. The next place is Telegram (27%),
Instagramagram (16%), Telegram (12%) users. The
network with the least number of users among teens is
Twitter, which confirmed that 5% of participants
prefer to express their thoughts through short texts. In
regional terms, adolescents living in the city are
active, their share is 74% in the teak-Vine social
network, 62% in Instagram, and 100% on Twitter.
Gender-wise teenage girls were the leaders in the use
of social networks teak-Vine (67%) and
Instagramagram (78%).

In control groups, however, we can see almost
the same in contrast to the above. Instagram
Facebookies aged 17-21 are 90% of Telegram users,
while social networks such as Instagram (6%),
Youtube (4%), Telegram users in the 22-30 age group
are 98%, Facebook users are 2%, and Telegram social
network (100%) in the 30-year-olds group is the
absolute leader. In the final part of the questionnaire,
participants are asked to write the words they most use
in online communication. Its results, like the above,
differ from each other in age group, area of residence
and gender of the participant. The words most often
used by 11-16-year-olds are " Ok "(23%),
“Hello”(19%), “Thank You” (13%), “are you
okay?”(5%), “Yes” (3%), “No”(4%), “Aha”(2%),
“Hmm”(2%), “Shul’(3%), “Yes, liver"(1%),
“Yebsan”(2%), “No” (1%), “Well” (3%),
“Thanks”(4%), “Great”(1%), “Hi”(1%), “FIY”(1%),
“LOL”(1%), “omg”(1%), “Kiss”(1%), “Certty” (1%),

“Sorry”(1%), “f*ck, sh*t, p*ssy”(8%). As we have
seen above, 10% of the words that adolescents use
most often in online communication are offensive
words. 80% of these are Son children, and 100% of
users of English-language insults are teenagers who
live on the territory of the city. It showed that 29% of
the participants agree that the above views are
expressed in the form of graphics and visual (emodge,
gif, meme). In the control group, which consists of 17-
21 young people, the result is different from the above.
Ospirins are the most commonly used words “Hello "
(74%), ““are you okay? “(6%),”Thank you, thank you
very much “(6%),”Thank You God “(4%),”Please
“(2%),”Good “(2%),”Ok " (6%), showing that they
use 19% graphic and visual (emodge, gif, meme)
tools. The subsequent control group was obtained
even in the 22-30-year-old group, which was almost
indistinguishable from the result shown by the group
of ospirins. The words they use most in online
communication are " Hello" (71%), “are you
okay?(22%),”Thank you, thank you very much
“(2%),”Good  “(2%),”0Ok “(2%),” Hmm " (1%),
indicating that 13% of them use graphic and visual
(emodge, gif, meme) tools. The Last control group is
the use of graphic and visual (emodge, gif, meme)
tools, using the words “ Hello” (99%), “Thank
you’(1%), the adult group from the age of 30 years,
the indicator is 1%.

In place of the conclusion, the form of “Online
communication”, which according to the results of the
above exceriment has visual-graphic, audio, video and
text views, is the main means of communication
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Introduction

Text linguistics began to take shape in the 1970s-
80s. It was firstly addressed by foreign linguists in the
eighth issue of "Novoe v zarubezhnoy lingvistike" [1].
In this digest of articles, the text is mainly recognized
as an object of linguistic research, and as a new
direction, where issues such as definitions, different
interpretations of the text are discussed. Nowadays
texts are being studied even more in-depth, becoming
the object of semiotics [2; 3], cognitive linguistics [4;
5]., pragmalinguistics [6; 7; 8; 9; 10].,
psycholinguistics[11] and many other branches. This
article will mainly discuss visual texts from the angle
of semiotics considering it as a whole comprising
different semiotic systems, and also focusing on visual
poetic texts regarding them as multisemiotic system.

The main part.

In some sources related to semiotics and text
linguistics texts with visual elements are named
differently. Some terms refer not only to visual poetic
texts that are the object of our research, but are

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2021.08.100.36

considered to be a general name for texts that combine
the signs of different semiotic systems. Many foreign,
especially Russian, scholars, in their research work
with texts composed of several semiotic systems, and
suggest their own different terms that could be applied
to them. K. Sloutskaya, a Russian scholar who
conducted scientific research in the field of visual
poetic texts, lists various terms ("polycode texts” - G.
Ejger and V. L. Juht, "syncretic messages" - R.
Jacobson, "linguo-visual complex” - L. Bolshiyanova,
"isoverb” - A. Mikheev, "isoverbal complex - A.
Bernackaja), but emphasizes the importance of
applying the term “creolized texts" proposed by
Russian psycholinguists Yu. Sorokin and E. Tarasov in
relation to visual poetic texts [12.10].

Researchers differently defined creolized texts
and commented on them. In fact, the term
“creolization” in linguistics refers to the process of
formation of a mixed language (lexically and
grammatically) as a result of the interaction of two or
more languages that are in use in a particular area [13].
Later, Russian linguists applied the term to texts,
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proposing that under the concept of creolized text, two
or more semiotic systems are combined within a single
text. This term is still the most common in Russian
linguistics to refer to multisemiotic texts (texts that
combine several semiotics).

The definition of the term “creolized texts” differs
from one author to another. According to
psycholinguists Yu. A. Sorokin and E. F. Tarasov, who
were the first to use this term, creolized texts are texts
whose texture (i.e., composition) consists of two non-
homogeneous parts: verbal (linguistic) and nonverbal
(not linguistic). Scholars include films, radio
broadcasts, visual propaganda materials, posters, and
advertising texts into this type of texts [14.180-181].

E. E. Anisimova describes creolized texts as
semiotically complex texts in which various semiotic
code tools, including iconic tools, are involved in the
formation process [15].

A.A. Bernackaja understands creolization as a
combination of different means of semiotic systems
that form the state of textuality [16].

Another term in Russian linguistics is the term
“polycode,” which is a relatively new concept used to
refer to specific texts that contain semantically
different components. According to O. Maksimenko,
the term has now replaced the term "creolized"[17] .
Being the authors of this term, G.S. V. Eiger and W. L.
Yukht in their typology of texts distinguish between
"mono- and polycode texts." "Polycode texts should
also include cases of pure linguistic code merging with
any other semiotic system code (image, music, etc.) in
a broad semiotic sense” [18.107].

R. O. Jacobson calls this phenomenon syncretic
messages based on a combination of different sign
systems, emphasizing the need to clearly distinguish
between homogeneous and syncretic (heterogeneous)
messages in the study of communication [19].

For all types of semiotically complex texts, i.e.
texts consisting of the signs of two or more semiotic
systems, a number of researchers have suggested the
term "contaminated texts" (lat. contamination - blend)
[20].

A. According to E. Bochkaryov, "the relation of
the language system to other systems should, of course,
be regarded as a relation between different semiotics,
and accordingly ... should be interpreted as an
intersemiotic relation" [21.103].

Later, a new concept called “heterogeneous text”
emerged in linguistics. Heterogeneous text "is a
phenomenon in which verbal and pictorial elements
form a visual, structural, semantic and functional
whole and have a complex effect on the addressee."
[22.73].

“The overwhelming majority of studies describe
a two-part structure of creolized, so-called dicode texts,
in which the wverbal and non-verbal parts are
highlighted,” is stated by N. V. Schwagla [23] , that is,
the scholar finds it correct to call texts that arise from
the combination of two semiotic systems as dicode

texts instead of polycode texts. At the same time, she
repeatedly emphasizes that in the combination of the
poetic text and its graphic presentation, language
always takes the lead, and the visual form plays a
supporting role in enhancing the process of perceiving
the work. Otherwise it ceases to be visual poetry. We
also find R. Bart's view appropriate here: "Nonverbal
objects gain real value only because they are repeated
or retransmitted through language"[24.114]. A similar
content can be seen in A. Jovtis' statement: "Certain
graphic devices have a positive impact only if they
contribute to the intonation of the text, comprehension
of the content of the work, and do not complicate
reading and penetration processes"[25.120].

Speaking of multisemiotic texts, M. Voroshilova
quotes Yu. Gerchuk: "and not every message can exist
in isolation, they all form an environment of complex
organized symbols - the semiosphere.” The scientist
emphasizes that the laws governing the semiosphere,
the ways of its formation and development, the
identification and expression of the peculiarities of the
interaction of the various elements that make it up are
among the issues that need to be addressed in the
future. "From the study of individual sign systems to
understanding of their integrity, not a single step has
been taken” [26]. Hence, we believe that the term
“semiosphere” proposed by the linguist can also be
applied to the integrity of verbal and nonverbal
elements in visual poetic texts.

In many sources, the above terms are mainly used
for texts in the media. For example, "The texts in
modern newspapers and journals are sometimes
referred to as lingua-visual complex (Bolshiyanova),
isoverb (Mikheev), isoverbal complex (Bernackaja),
and isoverbal text"[17]. As well as these, they also
referred to as semiotic complex texts (A. V.
Protchenko), videoverbal texts (O. V. Poymanova)
[27], coded- inhomogeneous texts [28]. In our opinion,
these terms could also be applied to visual poetic texts,
because the textual features mentioned in the
explanation of these terms exist in visual poetic texts
too.

Above we have presented the terms for texts
consisting of signs of several semiotic systems
suggested by Russian linguists. It is also worthwhile to
study the views of a number of foreign researchers on
this type of texts.

First of all, it should be noted that the idea that
studying nonverbal signs is not part of linguistic
research and therefore only pure language must be the
object of linguistics, has been repeatedly stated. In
modern linguistics, however, there are many
researchers who do not support this view. According to
L. Mozdzensky, “... incorporating image and other
semiotic resources into linguistic research is still a
taboo and has found much resistance in some more
traditional approaches... Therefore, it is possible to
establish that the elevation of the status of
multisemiotic genres as an object of linguistic studies
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has just happened recently” [29]. The great importance
of semiotics in this regard is emphasized by scientists.
In particular, E. Muchchi states that: "Visual poetry
offers a field of interesting communicative phenomena
which only semiotics, with its widely varied
instruments, can adequately investigate"[30.801].
However, highlighting the fact that even if much
research has been conducted in this area so far, it is
insufficient and the issue has been partially covered,
according to Polish linguist, G. Grokhovsky: "There
have not yet been any in-depth and thorough
theoretical studies devoted to the issue of such
intratextual interaction between various signs (despite
plenty of notable examinations of certain parts and
aspects), nor any attempts to verify general theses
through specific analyses..."[30.300]. In his research,
the scientist regards texts that contain several semiotic
systems as "multi-coded messages”. U. Bon uses the
term "intersemiotic maze" in relation to such a text:
"Visual and verbal cues work together to guide the
reader through the intersemiotic maze"[31.16].
Chilean linguist G. Parodi uses the terms
"multisemiosis”, "multisemiotic text" and
"multimodality” in relation to this type of texts,
describing them as “"the organization of the various
semiotic systems that make up a written static
text"[32.262]. It should be noted that the linguist's
approach to the text is unique and radically different
from the views of Russian researchers. Among other
scholars (J. Lemke, K. O’halloran, T. Van Leeuwen,
M. Bednarek, J. R. Martin), the researcher believes that
there are four semiotic systems or modalities that
synergetically complement and interact to construct
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Introduction

A word is a semantically complex structural unit.
In linguistics, there are several methods for studying
the semantic content of words, which are
characterized by component analysis, differential-
semantic method, method of semantic field theory,
lingvo-poetic method, methodological and pragmatic
analysis. In the literature on the semantic structure of
words, in addition to the denotative meaning, a
number of terms such as connotative meaning,
portable  meaning, methodological  meaning,
occasional meaning, pragmatic meaning, expressive

semantics, emotional-expressive  meaning  are
observed.
In  terminological literature, connotative

meaning is an expression that expresses an expressive,
methodological attitude in addition to a denotative
meaning (ottenka); the denotative meaning is
interpreted as a meaning equal to the difference
formed after separation [9.51], while the term
pragmatic meaning is not included in the dictionary.
According to Professor M. Mirtojiev, the connotative
sema is an additional meaning (or expression) of the
word, which is subordinate to the main meaning,
serves as an expression of various expressive-
emotional-evaluative tones, and is associated with

Doi: éos¥® https:/dx.doi.org/10.15863/TAS.2021.08.100.37

solemnity, playfulness, calmness, restlessness, etc.
can express meanings, i.e. it encompasses all
additional meanings except denotative meaning. The
scholar also touches on the issue of pragmatic
meaning, emphasizing that the pragmatic sema is a
member of the semantics that expresses only the
relation to the denotation, the pragmatic sema contains
both emotional and expressive semaphores, the
emotional sema expresses the subject's positive or
negative attitude to the object indicates that the
amplified emphasis is sema. The product incorporates
emosema, intensive semantics, and methodological
semantics into a pragmatic semantics. Emosema
expresses a positive or negative attitude, intensifies
the intense sema, and states that the stylistic sema
expresses the meaning of specificity to a style [6.68].
Another encyclopedic dictionary defines "connotation
as a semantic being that enters the semantics of
language units in a longitudinal or occasional way,
which expresses the emotionally-evaluative and
methodologically defined attitude of the subject of
speech to existence" [3.256]. There are also studies on
exact connotative meaning [1; 4.]. The above
meanings are also interpreted by the term contextual
meaning.
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As the word changes its functional use in the
context, the meaning of the expression, which
describes the specific attitude of the speaker instead of
the noun semantics, takes precedence, resulting in the
need for pragmatic analysis [8.40]. Hence, the
relational semaphore of the word as the object of
pragmatic analysis is important. Connotative meaning
analogy occurs on the basis of the use of a lexeme in
a figurative sense. Connotative meaning is a verbal
meaning that stands on lexical meaning and is
understood in relation to different speech situations.
The text that reflects the connotative meaning
becomes complex. It expresses more than one
proposition and is explicitly expressed through certain
parts of a sentence, while the second is expressed
pragmatically implicitly by means of a sign of
connotative meaning [5.9]. In this definition, both
connotative meaning and pragmatic meaning are
equated. Professor A.Nurmanov in his article on the
content of the word notes the connotative and
pragmatic semantics as separate concepts. The
attitude of the speaker to the character, or rather, the
attitude of the speaker to the object represented by the
character, is a pragmatic sema, says the scientist. This
paper argues that pragmatic sema is often expressed
through the semaphore of evaluation in the semantic
content of a lexeme. In fact, in our view, the concepts
of connotative and pragmatic meaning have a gender-
type relationship, and connotation has a much broader
scope. Connotative meaning includes all the meanings
that exist or arise in addition to the denotative (directly
related to objects in an objective being) meaning in the
lexeme: methodological limitations, specificity, and
pragmatic semantics. Pragmatic meaning, on the other
hand, is a type of connotative meaning that
encompasses aspects of meaning related to pragmatic
value, i.e., subjective attitudes, evaluations, speech

situations, communication behaviors, and the
effectiveness of influences. For example: Kyu
uccueudarn  aHop __i031apu  OypmuHu®  Kemeaw

(“Enrop”) "The pomegranate faces were swollen from
the heat of the day ("Monument™)". The denotative
meaning of the word pomegranate consists of a set of
semantics "bush”, "fruit", "round”, "hard", "red",
"delicious". In the above expression, the comparison
based on the semantics “round” and “red” resulted in
a positive assessment as a result of exaggeration of
redness and a positive attitude, and is expressed as a
pragmatic meaning. The direct connection with the
denotative meaning of the word gave rise to the
connotative meaning.

In the process of speaking, there is a need to use
expressive-emotionally-evaluative pragmatic words
or phrases in an attempt to attract the attention of the
listener or reader, to influence them communicatively,
to interest them, to attract their attention or,
conversely, to distract, excite, excite, persuade or
deceive will be. For the author, colored words are an
important tool in this process. For example: JKyoa

waneupab _mywean 30um... Ywa KYHU Y3VH, KeHe,
cepkamuos waxap Kyuwacuda 6Oona  Kymapuo,
MEeHMUpadopeanumMuy  Kyn — Kuiii  Kypean 20U
(“Enrop”). "I was very tired ... On that day, many
people saw me wandering in the long, wide, bustling
city streets carrying a child" ("Monument™). The
auxiliary verb combination shalvirab in the context
has a negative connotation, as well as expressing the
meanings of looseness, frustration, distress. The
combination of wandering is synonymous with the
combination of nonsense, surfing, and on the basis of
negative color represents the negative attitude and
assessment of the protagonist to his situation in a
particular speech situation.

The author or speaker uses the lexeme to affect
the addressee (listener or reader) in an additional,
often non-standard (unusual) sense, in order to
achieve the intended purpose. This process occurs due
to the pragmatic use of the possibilities of the semantic
meaning of the word. For example, the thick lexeme
is used as a characteristic lexeme in the sense of "wide
cross-section™ in relation to the object (wood, rope,
gut). It is also used in the derivative sense in relation
to the rattle sound.

There are also meanings
"energetic".

For example: Mawvaym 6ynuwuea xapazanoa, 6y
dyoea bOowka dcounapoa dumma om Oepap IKaH,
wiynoau uyeor dyo skan (“Llym 6oma”) It is known
that giving this prayer to a horse in other places is such
a thick prayer (“Shum bola”). It has different
connotative meanings in context and has a pragmatic
value. Here the writer tries to evoke a positive but
humorous attitude towards the object, using the word
in the occasional semantics “influential®,
"responsive", "significant".

In the process of language development, it is
natural that the derivative meanings formed on the
basis of the main meaning become stagnant, become
permanent meanings, as well as new meanings appear.
As the derivative meaning of a word emerges ... it can
also have a pragmatic sema [6.109]. Lexemes that
have a pragmatic sema in their semantic structure
allow for a clearer expression of subjective evaluative
attitudes toward a particular object in verbal
communication.

For example, the denotative meaning of the word
rigid is that it retains its shape and size under normal
conditions in relation to bodies; generally resistant to
shape changes, difficult to break, hard to break; tight;
represents the marks on the body, which are not softly
rubbed on the hands, not crushed by the wind, sinking
into the body (hard place) [7.363].

The connotative meanings of this word are
heavy, arduous (hard work), requiring much strength,
diligence, labor, knowledge, etc .; heavy, loud, (loud
sound); strong (strong wind); firm, sturdy (hard knot);
excessive, excessive, strong (intense love); devoid of
facial expressions, andisha, etc .; serious, ruthless

of "weighty",
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(harsh criticism); strict (strict discipline) that does not
allow violation or retreat; resilient, (hard-hearted
man); hurts, offends, (severe insult); life-threatening,
severe, serious (severe illness); dislikes spending,
expense, etc., stingy (hard man), overly stubborn,
costly (e.g. against salesmen (hard-mouthed)). Most
connotative meanings have a pragmatic sema.

Another connotative meaning of the strict
lexeme is revealed in the story “My only thief child”:
Kuznapu xypeyp kavou 6up epea snawud kemaou-io.
Vsu ypab, ysu uupmab onaduean xcoil uuxmaca,
bynapea KUMHUHZ Xam Ky3u yuud mypubou Oeuca.
3amon xammuk, yspueuna 06onam, 3aMOH Kammuk!
(“Mennnr yrpurnna 6omam™). When her daughters
are pregnant, they go somewhere. If there is no place
to wrap it up and wrap it around yourself, you can tell
that no one is watching. Time is hard, thief child, time
is hard! (“My only thief child”).

In the context, cruel, irrational semantic
semantics of a rigid lexeme emerge and pragmatically
express the author's and the protagonist's negative
assessment of the economic, political, spiritual, and
social situation of the period in which the described
reality is reflected.

The expression of the evaluative relation in
signifying lexemes is widely observed in verbal
communication. The lexeme of noise has the
semantics of character, feature, negative attitude in the
speech circles in the adjective + horse pattern,
borrowed from Arabic, unhappiness, misfortune; The
denotative semaphore of prom, disaster is the main
meaning. The lexeme of Shum is divided into two
sememes:

a) "the cunning and malice of the people";

b) can be described as “a quality that represents
the sign of the unfortunate nature of things” [1.110].

The word is evil-minded, perverted; causing
misfortune or destruction, causing misfortune; very
sad, sad (ominous news); any evil that can come out
of his hand; cunning, deceitful, cunning, deceitful; has
naughty, overbearing, tumultuous verbal meanings.
The compound word shumtaka, in the combinations
of shum child, is cunning, cunning, sly, sly;
mischievous, overly playful, tumultuous meanings
emerge, which can express the speaker’s sense of
protest based on the speech situation.

For example: Yema 6apumoan ywinab:

— Iyaumnuu 6epud xem, 6y ep Carmon noxkHuHe
dacmeoxnapu, ..Kkanr Oyauw, 6owea MOUXYPAK
moutuut, meMup)?mKu — XYaummacu 'y KuulUHuHe
XAKAapuHU e2anoaun 6y1aou, — 0eou.

— Yemapa, waupox. Jlymeunmume xupiaueudan
amacmu? — 0eoum.

— Tun mezuzma, wym 6ona!(“Ulym 6oa”)

The master grabbed me:

"Give me my money, this is Salmon Pok's
bench,... To be bald, to carry a sledgehammer on his
head, to be an iron man," he said.

"Shaver, sharpen.” Is it because of Lungi's filth?
I said.

"Don't touch me, you naughty boy!"

Within  sign lexemes, lexemes denoting
personality and event-specific negative traits and
negative attitudes can be grouped into a separate
lexical-semantic group. In Ghafur Ghulam's prose
works, lexemes such as solti, shilgim, bayov,
kemshik, sayak, ablah, zumrasha, lakalov, gol,
chakchaima (eye), satang, pachava, koski, achchik
(collision) have a negative connotation. , juvenile,
competent, burro, neat, graceful, and barbaric tribes
are especially important in the effective expression of
a positive evaluation attitude.

In the lexical system, lexemes expressing action
and state are central in terms of semantic complexity,
versatility, cohesiveness. In language, many lexemes
in this semantic field also have a pragmatic semantics.
For example: By uotixonaca 6ozop-yuapea canzub
mywub Koneam 0exkoH, kambazan xocud ea 6owKa
00oui ¢hykapo kupoamac 30u (“Illym ©Ooma”). A
peasant, a poor farmer, and other ordinary citizens
could not enter this teahouse. The word sangimak
means to wander aimlessly, is considered to have a
negative  pragmatic  semantics, and usually
exaggerates the negative attitude towards it by
entering into a syntactic relationship with a negative
agent. In this case, the non-negative peasant enters
into a syntactic relationship with the lexemes of the
farmer, and the combination of the market and the
market is an aspect of the social life of the period
described - economic scarcity, farmers, artisans, etc. ,
the depiction of Ghafur Ghulam and the protagonist of
the work with the combination of sinking reflects the
negative attitude to the socio-economic life described.
The auxiliary auxiliary verb to fall serves the function
of loading the meaning of randomness,
unexpectedness into the main verb.

In the Uzbek language there are lexemes to see,
to look, to look, to stare, to stare, to stare, to read,
which are directly related to the sema of sight.
Reading and reading from them has a negative
pragmatic sema. "l stared into his eyes in amazement.
Eshan became angry and said, "Why are you
screaming? Find a donkey!"

There are lexemes with negative pragmatic
semantics, such as speaking, saying, saying, speaking,
expressing a neutral attitude to speech activity,
singing, chewing, shouting, muttering, muttering,
squealing, whining, squealing, squealing, squealing.
For example: At least here, in the early hours of the
morning, the various prayers of the Avrodist Sufis
would not disturb one's sleep. (“Shum bola”). Will he
go to war, destroy the people, and rule the cave? Said
the old man to himself, counting ("Shum bola™).

The lexemes of glitter, which express the
situation, have a positive pragmatic semantics: the
variety of feathers shone like silk in Aisha Chevar's
work box (""Shum bola").
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The word ringing has a methodologically
specific color to colloquial speech. Pragmatically, it
represents a positive attitude by increasing the speed
of walking. For example: | started going out to
Zingillabko (Shum bola").

There is a polysemantic feature in the lexeme of
attachment, which is realized when the denotative
meaning of attachment (in relation to straw, mud,
etc.), the connotative and pragmatic meanings are
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