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PaccMoTpuM JiBH)KeHHE MPOBOASIIEI0 OypOBOrO PacTBOpa € AIEKTPHYECKOH MPOBOAMMOCTBIO B KPYTJIOW
Tpy6e. Ilpumem, 9TO HAmpPsHXKEHHOCTh OJHOPOAHOrO MarHUTHOro mojs H (unm maaykimuu B) HamparieHa
MEePIEHANKYJISPHO K JIBHXEHUIO OYypOBOTO PacTBOpA, a HANPSDKEHHOCTh OJJHOPOJHOTO 3JIEKTpUUEcKoro nois E
MEepIEeHANKYJIISIPHO K B.

HuddepennnanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH TPH HECTAIIMOHAPHOM JBIMDKCHHM IIPOBOJSIICH
JKUJKOCTH TIPH HAJTMYUH TONEPEYHOTO JICKTPOMArHUTHOTO IOJISI UMEET BH:

aT aT _  9%T;
0

9T T 2
ctV oo =a +o(E+VB)* (1.1)

3a,I[aIOTC$I CJIeAyrmue HadyaJlbHbIC U T'PDAHUYHBIC YCIIOBUA:
T(20)=To (1.2)
70, O)=11) (1.3)
TaY=p®) (1.4)

rne T — temmeparypa;

V — ckopoCTh KUAKOCTH;

a — K03 HUIMEHT TeMIepaTyparpoBOIHOCTH;

0 — yIeIbHas IEKTPOIPOBOJHOCTb;

E — mMarHuTHas HHIYKINS;

| — nmua Tpy6sI;

o(t) u f(t)- byHKUMOHANBHBIE 3aBUCHMOCTH TEMIIEPATY Pl BO BPEMEHH B Hadalle U KOHLE TPYObI.

Jnst onpeseneHus UCKOMOTo Ko3(h¢HIMeHTa 4 B pacCMaTpHBAEMOM Cllydae 3aJaeTcs KOJIMYECTBO TEIUa,
MOJIy4YE€HHOT0 JKUIKOCThIO U3BHE, B BUE [1]:

~222(0,6) = a[T(0,t] — Ty] (1.5)

rae A — KO3(QQUIHUEHT TEILIONPOBOIHOCTH;

0. — KO3 (PUIUCHT TETIOOTIAYH.

[Tpumenss npeobpazoBanne Jlamiaca, mOIydnM:
a2T* aT*

~ Vo —sT" =Ty —Z(E +VB)? (L6)

a—
d0z2 0z

I'pannuHbIe YCIOBHUS B H300pKEHHUAX UMEIOT BHI:
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T*(0,s)=f"s) (1.7)
T*(ls)=p*(s) (1.8)
aT* « T
—225(0,5) = alf*(s) -2 (2.9
Pemenne ypaBuenus (1.6) mpu ycnosmsix (1.7) u (1.8) mpencraBum B Buze:

koz _ ,kqz
T = F O+ (76~ (90
(ekzz _ eklz)
(ekal — gkal)
(ekzz _ eklz)

(ek2l — ghal) -

o
To+ < (E + VB)?) (1 - e*2)

1 o
- - el 2 _ kil
+ak1(k2_k1)(T0+S(E+VB))(1 ekil)

1
aky(ky, —ky)

o
Ty + < (E+ VB)?) (1 - ehi?) +

(o +§(E +VB)?) (1 — e*2))

1
" aky(ky, — ky) ( ak,(ky — ky) (

V—VZ2-4as V+y{V2-4as
ky = ok, =
2a 2a

Bocnonp3oBaBimcek rpaHUYHBIM ycsoBueM (1.9), momydaum:

. . X (ky — ky) 1 o (1—ekb
—f (S)kll - (¢ (S) - f (s)ekll)lm - a_kl(To + ;(E + VB)Z)Am +

(1 —e*2h)

(T + ZE+VBY) A = @ [f*(s) —5]

ak,\'° s (ek2l — gkal) s

OTtcroga
21 [%—f*(s)](ekzl—ekll)
_=* kol_okql * * k1l 1 g 2 kAl 1 T 2 kl(Z.JO)
a ) (ekzl-ekal)ky +(p*(s)-f*(s)ekr )(kz—k1)+a—k1(T0+;(E+VB) )(1-ek1 )—a—kz(T0+;(E+VB) )(1-ekat)

IMepexons k crapoil mepeMeHHoit 1 nonaras S=1/ty (t — Bpems penakcanuu TeMreparypbl), MOTyYHM:

A1 _ [To—f"(to)l(e¥2!-ek1l)
ato f*(to)(ekzl—ekll)k1+(¢>*(to)—f*(to)ekil)(kz—kl)+a+q(ro+at0(5+vs)2)(1—ekll)—aikz(rowto(E+VB)2)(1—ekzl)
(1.11)

Ota (opMysa SBISETCS OCHOBHOM Ul MpeUiaraeéMoro mpueMa. 3aaaBasich H3MEHEHHEM TEMIIepPaTyphl
OypoBoro pactBopa npu Bxoje B ckBaxuny f(t) u Bexoze u3 Hee ¢(t), YMCICHHBIM HHTETPUPOBAHUEM HAXOIAUM
fo(to) m @o(to) . Janee npu usBectHoM A 1o popmyie (1.11) onpenensieM o 1 HaOGOPOT. 3aMETHM, YTO YCIHEX
BHEJIPEHUs [PEJIaraeMoro NpueMa BO MHOTOM 3aBHCHT OT TOYHOCTH MPUMEHSEMBIX MPUOOPOB M TEXHHUKH
HU3MEPCHUSI.

CpaBHHTENBHO GOJIBLUIOMY 3HAYEHHIO BPEMEHH pejakcaluu temieparypsl, Gopmyna (1.11) 3HaunTensHo
YIPOIIAETCS U UMEET BUIL:

* Zl
11 [r (to)—T0]<3“ —1>

- 14
(4>*(to)—f*(to))g—%(ro+oro(E+VB)2)<1—eE’)

(1.12)

aty

B cnyuae ycranoBuBIIerocs terioooMena auddepeHnnanbHoe ypaBHEHHUE IMEET BUJT:
aT _ 9%r 2
Vaz =a—+ o(E+VB)* (1.13)
I'pannyHBIE YCIOBHS ISl 3TOTO CIydas 3a7af0TCs B BUJIE:
TO)=T: (1.14)

T)=T: (1.15)
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—2Z(0) = a[T, = T,] (1.16)

Pemwast ypaBuenue (1.13) npu ycnoBusix (1.14) m (1.15) n Bocnonb3oBaBuiuck ypaBHenueM (1.16) s
OTIPECTICHUSI A IPH HAIMYMH 3JIEKTPOMATHUTHOTO TOJIA, Oy IHM:

T=T1_<T1_T2+ %

4
aZ[Tl—T0]<1—eEl)

v
1— ed %4

v
o(E +VB)? ) 1—ea® o(E+VB)?
l + z

1=

(1.17)

V(Tz -7

a(E+VB)2,) ca(E+VB)2( 4
v v "¢

O003Hauas OTHOIICHUE KOAPPHUIIUEHTA TSIIOMPOBOTHOCTH MTPU HATHYUH IEKTPOMArHUTHOT'O MOJIS A K €ro

3HAYEHHIO B OTCYTCTBHH IOJIS A1 4epe3 A, MOITyuuM:

_ T,—T

A:%
Tl_T2+S*
7. =hr _I=
Tl_To’TZ_To

St =

ol(E+VB)?  oa(E+VB)?

14

v2

(egl —1) (1.18)

Kak BumHO ®3 3TOM (opMynbl C yBEIMYCHHEM mapamerpa S*, 4TO aJeKBaTHO yBenuucHuo E u B,

KO3 PHUIHUESHT A yMEHBIIIACTCS.

Otmerum, uto ux ¢opmynsl (1.18) kak YacTHBIA cilydail MOKHO TONXYYUTh 3aBHCUMOCTh A = A(T1) mis

TBEPABIX TCJI HPU OTCYTCTBUHU MArHUTHOI'O IOJIA.

U3 Beipakenus (1.18) cnemyer, 9To Xapaktep 3aBHCUMOCTH A 0T T UMeeT BUJI TUICPOOJTHL.
VYka3aHHasi 3aBHCHMOCTh KayeCTBEHHO AaHAJOTMYHA ITOJMYYEHHBIM 3KCIEPHUMEHTAIbHBIM 3aBHCHMOCTSIM

yucThIX MeTaios [1,2,3].

3aM€TI/IM, 4YTO mapamMeTp B OLIYTUMO BJIMACT HAa 3HAYCHUA /1, npu4eM € yBCIIMYCHHUEM E, IIpu OANMHAKOBBIX

3HaueHuAx T, Oe3pasMepHblil KO3 UIMEHT TEIIONPOBOAHOCTH yBeJIMYMBaeTcs. [Ipu Maybix TemmepaTypax
0COOCHHO CTaHOBMTCSI 3aMETHBIM BIMSHHE £ Ha TEIUIONPOBOJHOCTh — YBEJMUCHHE B MOXKeT IOBBICHTH Ha

HCECKOJIBKO IMOPAAKOB.
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Abstract: The article deals with math word problems and their upbringing importance.

Problems and their solutions play an important role in teaching mathematics. The problem is a concept that
is not defined. It is used in the broad sense to do or solve any task. To develop students' mathematical thinking
while teaching math in secondary schools, teaching problem or didactic problems is used to instil mathematical
knowledge in them.

Through the solution of word problems, students gain theoretical knowledge. At the same time, the solution
to the word problem has practical and upbringing importance. The problems have an upbringing effect on students
in terms of their content.

In math textbooks of secondary schools, the content of word problems is brought closer to real-life events,
and texts with latest information are selected. The text of the problems covers the territory of our country, the
heroes who defended our homeland and were martyred for it. They become more important to our students. This
means that students are also nurtured through problem-solving.

AHHOTa].ll/lﬂ: B cratee pacCMaTpUBAOTCA MATCMATHYCCKUC TCKCTOBBIC 3aJa4M U HX O6pa3OBaTeJ'IBHOG
3HA4YCHHUC.

3az[atn/1 N UX PEHICHUA UT'PAlOT BAXHYIO POJIb B MPECNOAaBAHUU MaTCMAaTUKH. 33}13‘13 — OTO IIOHATHC,
KOTOPOMY HEBO3MOXXHO JaTb OIPCIACIICHUC. OHa HCIOJIB3YETCS B HIMPOKOM CMBICJIE JJId BBIMIOJHCHUA WA
peuieHusa KaKOI‘O-J'II/I6O 3a1aHUA. HJ’I}I pa3BUTHUA MATEMATUYCCKOT'O MBIIUICHUA Y4YalluxXCsa IIpu 06yqu1/H/1
MAaTE€MaTHUuKE B cpez[Heﬁ IIKOJIC UCIIOJIB3YIOTCA <<yt1e6H1>1e 3agaun» Uik «AMJaKTUICCKUC 3a/1a4n», HAIPABJICHHBIC
Ha MMPUBUTUC UM MATEMATUYCCKUX 3HAHUH.

‘-Iepe3 peuIeHue TCKCTOBLIX 3a/1a4 MIKOJbHUKU IMOJTYYArOT TCOPECTUUICCKUEC 3HAHUS. B T0 )¢ BpEMs pCIICHUC
TEKCTOBOM 3aJa4yu HMMECT MNPAKTHYCCKOC U O6paBOBaT€JIbHO€ 3Hauenue. Ilo CBOEMY COJACPIKAHUIO 3aJa4un
OKa3bIBAOT BOCIIUTATCIIbHOC BOSZ(GfICTBI/IG Ha y4Jalmxcs.

B y‘IC6HI/IKaX MaTEMaTHUKU O6H.IeO6paBOBaTeJ'ILHBIX IIKOJI COACPIKAHUC TEKCTOBBIX 3aJ1a4 HpI/I6J'II/I>KeHO K
pearbHBIM COOBITHAM U OTOMPAIOTCS TEKCTHI ¢ HOBeMIel nHpopMmanueii. TekcT 3a1ad 0XBaThIBa€T TEPPUTOPHUIO
Haleil CTpaHsl, FepoeB, 3aIIUINABIINX HAIly POAWHY M MPUHABIIMX 32 HEE MyYCHHYECKYIO cMepTh U T. A. OHu
CTAaHOBATCA IJI HAIIUX YYallluXCs 60)’[66 Ba>XHBIMU. 3TO 03HAa4acT, YTO CTYACHTHI TAKXKE MOJy4YartOT BOCIIUTAHHUE
MOCPEJICTBOM pEIICHHs TPobIeM.

Keywords: mathematics, word problem, upbringing importance

Knouesvie cnosa: mamemamurka, mekcmoeas 3610611161, eocnumamesioHaA 3HA4YUMOCNnlb

Introduction

Problems and their solutions play an important
role in teaching mathematics. A problem is a concept
that is not defined. It is used in the broad sense to do or
solve any task.

While teaching mathematics in secondary schools,
teaching problems or didactic problems is used to instill
mathematical knowledge to develop mathematical
thinking in students. A problem means a requirement to
find the value of the unknown based on the
dependencies between the numbers and the given
values. Such problems are mostly expressed in the form
of text in sentences. Students gain theoretical
knowledge by solving word problems. At the same
time, solving word problems has practical and
upbringing importance.

Problem-solving is also used to familiarize
students with new knowledge and concepts and to
recall prior knowledge. Problem-solving plays a major
role in shaping students' outlook.

In math textbooks of secondary schools, the
content of word problems is brought closer to real-life
events, and texts with the latest information are
selected. The text of the problems covers the territory
of our country and the heroes who defended our
homeland and were martyred for it. They become more
important to our students. This means that students are
also nurtured through problem-solving. Solving the
problem is its mathematical aspect, but the teacher can
turn the problem into a harbinger of the most interesting
event by giving some information about the issue that
the content addresses.
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The research

In the school mathematics course, problems are
divided into three types according to their didactic
purpose:

1. Cognitive problems - students gain new
knowledge while solving them.

2. Training problems - as a result of their solution,
students acquire skills and earn habits.

3. Developmental problems - as a result of solving
them, the general outlook and creative thinking develop
in students. Non-standard mathematical problems
develop students' mathematical intuition [3].

The functions of problem-solving during math
classes in secondary schools are defined as follows:

- Problem-solving is a particular didactic material,
through its solution new knowledge is formed in
students, and prior knowledge is applied in practice.
Furthermore, the students acquire skills and habits
necessary for practical activity. Problem-solving ties
theory with practice and training with life.

- By solving problems taken from life, students'
outlook expands and develops. The facts included in
the content of the problem are the surface and
underground resources of our motherland, geography,
prominent historical figures, the history of the
motherland, etc. informing the student about
information that is not provided in the syllabus but is
very useful.

- Students are also nurtured through problem-
solving. Thus, the content of the problem contains
information about our heroes who protected our
motherland and died for it. For example, "Twice Hero
of the Soviet Union Hazi Aslanov died heroically on
the front at the age of 34 in 1944. When was Hazi
Aslanov born?" Solving such problems during class
strengthens students' sense of patriotism and national
feeling.

- Problem-solving in mathematics classes has a
positive effect on shaping students' thinking and mental
development. Indeed, while solving any problem,
students use mental operations: During analysis, they

try to discover the dependencies between the givens,
unknowns, and numbers in the problem. While drawing
up plans for a solution, they use synthesis and
conceptualize the specifications of the problem through
particularisation. It then uses abstraction by selecting
actions. By solving a large number of problems that are
solved by the same method, a student generalizes that
type of problem. Furthermore, he remembers the
dependencies between the numbers in those types of
problems and the method of solution.

- Mathematical knowledge of students is
developed through the solution of word problems and
improved by applying that knowledge in non-standard
situations.

- While solving word problems, students learn to
interchange from the description of the dependencies
between numbers in words to the description of the
problem in the mathematical language (in the form of a
model) by applying numbers and operations [4].

Teaching word problems in math has great
educational significance in secondary schools. Solving
text problems not only provides students with
mathematical knowledge but also shapes their general
outlook. It gives certain content and direction to
students' abilities and habits. Word problems have an
upbringing effect on students due to their content. The
facts included in the content of the problems familiarize
students with the above-ground and underground
resources, history and geography of our country, the
heroes of the patriotic war, prominent historical figures,
scientists, labor pioneers, successes in education,
innovations in science and technology, achievements in
the industry, etc. [3].

Let's look at examples of word problem-solving:

Issue 1: A bus left Baku bus station in the
direction of Shusha at a speed of 70 km/h. 30 minutes
later, a taxi departed from this bus station in that
direction at a speed of 85 km/h. How long does the taxi
take to reach the bus?

To solve the problem, let's first describe the
specifications of the problem graphically (Image 1):

Shusha

35km

70 km/h

Image 1. Graphical representation of the issue
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According to the problem, we will make the
equation 35 + 70t = 85t and get t = 2 hours and 20
minutes. So, the taxi on the Baku-Shusha route will
reach the bus after 2 hours and 20 minutes.

Issue 2: Students of the math department of
Azerbaijan State Pedagogical University decided to

‘-

Im
The solution to the problem should begin by
finding the least common multiple of the numbers 4, 5,
and 8: LCM(4; 5; 8) = 40. When the books are tied in a
bundle of four, five or eight, each time there is one book
left over, 40 + 1 = 41. However, it is impossible to tie
41 books in a bundle of 9 without leaving any more

books. Then we increase the least common multiple by
2 times and add 1 toit: 40 - 2 + 1 = 81.

F X0
age 2. ASPU library

donate books to the Shusha City Central Library (Image
2). When they tied the books in a bundle of four, five
or eight, each time one book was left over. When those
books were tied in a bundle of nine, there were no more
books left. At least how many books did the students
collect?

When 81 books are tied in a bundle of nine, there
are no books left. So, students collected at least 81
books to donate to the Shusha City Central library.

Problem 3: The homeroom teacher took the
students on a trip to the Maiden Tower (Image 3) on the
occasion of the Nowruz holiday. The students took
flags with them, planted a red flag every two meters and
a blue flag every three meters along the perimeter of the
circular castle wall. The distances between any two
adjacent flags of the same colour are equal [5].

Image 3. Maiden Tower

Based on this text, let's solve the following
questions:

1) The red and blue flags pinned on the castle
wall overlap 7 times. Find the
the perimeter of the square on the castle [5].
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Solution: First find the least common multiples of
2and 3:

LCM(2; 3) = 6. Since the red and blue flags
overlap 7 times due to the specifications, the perimeter
of the square on Maiden Tower is equal to 6-7 =
42m.

2) Find the probability of the event that a flag
picked at random among from

pinned the flags on the castle wall is a red [5].

Solution: Number of red flags: 42:2 = 21

Number of blue flags: 42:3 = 14

Total number of flags: 21 + 14 = 35

The probability of a random flag being red among
the pinned flags on the castle wall will be equal to

_21C1 _ 21 _ 3
P(R.f.) Rt 0,6.

3)  The entrance fee of the castle is 2 AZN for
students and 5 AZN for adults. If the headroom teacher
has 50 AZN, how many students can he take with him
to the castle? [5]

Solution: Since a teacher participates in the trip,
the money will be shared by the students:
50 — 5 = 45manat. As the price of a ticket for
students in the castle is 2 AZN
45: 2 = 22(balance 1 manat). Therefore, a teacher can
take a maximum of 22 students on a trip to Maiden
Tower.

Conclusion

While solving word problems in math classes,
mental operations such as thinking, judgment,
comparison, analysis and synthesis, particularisation,
and generalisation are activated and developed in
students.

While solving word problems, the educational,
upbringing, and developmental goals are fulfilled.

Solving word problems while teaching
mathematics

- arouses interest in mathematics and nurtures
students in a responsible attitude towards this subject

- capability to acquire mathematical knowledge
and skills is formed

- ability to translate life situations into
mathematical language is formed.

Solving word problems helps form knowledge on
the realization of the standards provided for in the
curriculum. Solving word problems helps students
deepen their analysis and thinking about life, as well as
allow them to obtain practical skills, such as paying
bills, doing bank transactions, shopping at the market,
doing home repairs etc.

Solving word problems familiarizes students with
facts that are important from a cognitive and upbringing
point of view. Students develop a love for country and
labour, hard work, diligence, courage, endurance,
correctness, the ability to make the right decision in
different situations, the ability to solve problems in
different ways, the desire to overcome difficulties and
S0 on.
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PSYCHOSOCIAL PROBLEMS OF PATIENTS WITH THALASSEMIA MAJOR

AHHOTa].ll/lﬂ. 9T0 HCCIICAOBAHUC HAIIPABJICHO B OCHOBHOM Ha H3YYCHHC IICUXOCOLHAJIBHOI'O aCIICKTa
OOIBIION TaJJaCCEMHU. MeTOI[, HCITOJb30BaHHBIN B 3TOM HCCJICAOBAaHUU, MpeaACTaBIIsACT coboii
MIOBECTBOBATENBHBIH 0030p. O030p IHTEpaTyphl MPOBOAWICS ITyTEM ITOWCKA MATEPHUANOB, OITyOIMKOBAaHHBIX B
0asax IaHHBIX, BKIFouas nouckoByto cucremy Web of Science, PubMed, Scopus u Google Scholar ¢ 2001 mo 2023
rona. B 0630p€ OTMECYACTCA, YTO HU3-3a aHCMHUHU WM HAKOIIJICHHA KEJIC3a OoJbIIas TadacCeMUs nOoBpeKKAACT CCpale,
TNECYCHDb, JICTKUE U DOHAOKPUHHBIC OpPTaHbI. KpOMe TOTO, Y 6OJ'II:.HOFO MOT'YT BO3HHUKATh IICUXUYCCKHUE U COTUATIBHBIC
HpO6J’IeMLI B CBA3U C BPOKICHHBIM XapaKTECPpOM 3a6OHeBaHI/I$[ " €TI0 NOXKU3HCHHBIM TCUCHUCM. HCI/IXOCOL[I/IaJ'H)HI)Ie
HpO6J’IeMLI )4 6peM;1 JICUCHUS ITAITUCHTOB C TaJlacCEMHUEN OYEHb BBICOKH. CyH_IeCTByeT MHO>XECTBO I/ICCJ'ICI[OBaHI/Iﬁ
0 pacmpoCTPAaHEHHOCTH W (PU3MYCCKUX TOCIEACTBUAX TamaccemMud. OHAKO cTaTed W HUCCICIOBaHUM,
OIIMCBIBAKOIIUX IICUXOCOLIMAJIbHBIC BCII(I)SKTLI TaJlJaCCEMHHU Yy MAIMEHTOB U TO, YTO MOXKHO CA€JIaThb C OTUMHU
3(1)(1)6KTaMI/I - HEAOCTAaTOYHO. ITo »Toi IIpUYuHE B J9TOM CTaTbe OCHOBHOE BHHMAaHUE YAcdaeTesa IMnpoueccy
MPOTCKAaHUA TAJIACCEMHUHU U ICUXOCOHNATIbHBIM np06neMaM, KOTOPBIC OHA CO3/1acT, yTOOBI BHECTH CBOI BKJIaJd OJIsd
JIy41Iero Je4YCeHUs ManrueHTOB, CTPAAarOnX TajgacCeMMEH.

Abstract. This study mainly aims to explore the psychosocial aspect of thalassemia major. The method used
in this study is a narrative review. The literature review was conducted by searching for materials published in
databases including Web of Science, PubMed, Scopus, and Google Scholar from 2001 to 2023. The review notes
that due to anemia and iron accumulation, thalassemia major damages the heart, liver, lungs and endocrine organs.
In addition, the patient may experience mental and social problems due to the congenital nature of the disease and
its lifelong course. The psychosocial problems and treatment burden of thalassemia patients are very high. There
are many studies on the prevalence and physical consequences of thalassemia. However, there are not enough
articles and studies describing the psychosocial effects of thalassemia in patients and what can be done about these
effects. For this reason, this article focuses on the course of thalassemia and the psychosocial problems it poses in
order to contribute to better treatment of patients suffering from thalassemia.

Knroueswie cnosa: manaccemusl, ucale()ogaﬁue, ncuxocoyuaibHas I’lp06ﬂ€/l/la, 2€M02/Z06MH, aHemusl, mepanust.

Key words: thalassemia, research, psychosocial problem, hemoglobin, anemia, therapy.

Brenenne TIepeNMBaHusl  KPOBH,  KJIACCU(HUUIUPYIOTCS  Kak
Tanaccemus - ayTOCOMHO-PELIECCUBHOE  MPOMEXKYTOUHAS TanacceMus (manueHTsl,
3a00IeBaHNE KPOBH, XapaKTepU3YIOUIeecs aHEMHEH, TOMO3UTOTHEIE), MaIUeHTHI c Cepbe3HBIMU

pa3BUBAIOIIEHCS BCJIEJICTBHE HAPYIICHHWS CHHTE3a  KIMHUYECKUMH MPOSBICHUSIMH M TIyOOKOH aHeMHen
OHOW WM HECKOJBbKMX Iiemeil remornobmna. [Ipm  kmaccuummpyrorcs Kak — Oonbmias — TajacceMus

KITacCU(pUKAIIN TaJacCeEMHUH yuHuThIBalOT  (00NBHOHM, ToMO3uTOTHBIN) [1, ¢. 609-619; 2, c. 98-
KIMHAYECKYI0 cuTyarmio. [lammentsl ¢ odenh  103].

HE3HAYMUTEIbHONW aHeMuel uiu 0e3 Hee, HeCMOTps Ha Tanmaccemust sBISIETCST CEpbE3HOM NPOOIIEMOi
aHOMAJIbHYIO CTPYKTYpPY SPUTPOLMTOB,  3APaBOOXpPAHEHUs, KOoTopas yrpoxkaer 72% wus 229

Ki1accupuUMpyIoTcs ~ Kak  Majas  TajacceMus — cTpaH Mmupa. 5,2% HaceneHus mupa, 7% OepeMeHHBIX
(HOCHTENBCTBO, reTepo3uroTHas opMa), HallMeHThl, y  JKEHIIMH U 1% map mojBepKeHbl PUCKY TajacCeMHUHU.
KOTOpBIX ~ aHeMuss He TpeOyer  perymspHoro Ilo nanueiM BO3 HOCHTENBCTBO TajgacceMuUu B MHpE
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cocraBmier 5% [3, c. 1-8]. Oxomo 17% neredd,
POXKMAIOMIMXCST KOKIBIHA TOM, SBISIOTCS HOCHTEISAMU
TeHa TajlacCeMUHU. TamacceMuss HMEET pa3IHudHOe
pacmpocTpaHeHHe BO MHOTHX CTpaHax  MHpa.
IInotHOCTs HacemeHust B EBpome m CoennHEHHBIX
[lItatax AMEpHKM 3aMETHO YBEJIWYWJIACH 32 CUET
murpaiuu ¢ bamwknero u  JlaneHero Bocroka.
II70THOCTh TaK)Ke YBETHUUBACTCS BIOJb MOOCPEIKB,
KoTOopoe BKIO4aeT B cebs Cpean3eMHOMOpEE,
I'peunto, Utanuro, Kunp, Mansty, Mcnanuio, a Takxke
3amaiHoe U 10)kHoe nodepexne Typenkoii PeciryOnnku
u AsepbOaiimxkan [4, c. 12-18]. Bonbmas Tamaccemus
SIBIISICTCS OJTHON M3 YaCTHIX IIPUYHMH aHEMHUH B CTpaHaX
CpenmzemHOMOpBs. bomnpmas Tamaccemusi, KoTopas
mepeaaeTcsl Mo HACIEACTBY OT POIMTENEH K AeTsM,
SABISICTCS  BaXHOW  TmpoOIeMod  0OmeCTBEHHOTO
3npaBooxpaHeHnsa. OHa TSDKEIO MPOTPECCHPYET Hpu
OTCYTCTBUM JICUCHMsI, OTPUIATENILHO BIMUSET Ha
KauecTBO XU3HU U COKpallaeT MpOAO0KUTEIHHOCTH
JKM3HHU 4yesioBeka [3, ¢. 1552-1565].

Knunudeckue nposiBiaeHus 00JbIION TaTacceMuu
HaOJIFOIAl0TCS B Bo3pacTe oT 6 Mecsies 1o 2 jet. 13-
32 aHEMUU M TEPEerpy3Kd Kele30M TOBPEKACHUS
BO3HHKAIOT B CEp/IIE, IEYCHH, JICTKUX U SHAOKPHHHBIX
opraax [6, c. 1-8]. VYV OompHBIX TamacceMuei
HaOJromaeTcst 3alepKKka pocTa, HM3MEHEHHE (OPMBI
JHIa, TOJOBBI W 3y0OB BCIEICTBHE IedopMamuii
KOCTEH, CepAeYHbIC W TIIEYCHOYHBIC OCIIOXHCHUS,
3a/leprKKa IOJIOBOTO CO3PEBAHMUS, CaXapHBIM OHabeT u
runotupeo3.  Jleuenne — GonpmIoN — TamacceMuu
BKIIIOUAET TEPEeNTMBAHUE JPUTPOLIUTOB, TEPAIHUIO
XEeNaTUPOBaHUEM JKele3a, XUPYPrHUecKoe JeueHHe,
Takoe KakK CIUICHIKTOMHS, a TaKkKe IOCHenyiomiee
HAOJIOJICHUE W JICYCHHE CBSI3aHHBIX C  OTHUM
OCJIO)KHEHUHM, C TCUXOJIOIMYECKOH NOIIEPKKOH U
TpaHCIUIAHTAIIMIO CTBOJIOBBIX KIETOK [5, c. 1552-
1565].

Hosrie pa3paboTkn B 007acTH MEIUIIMHCKUX
TEXHOJIOTHA W METOIIOB JICUCHHS, NPUMCHSIEMBIC B
HEHTpax ¢ OOTaTBIMU PECYpCaMH, MPOJUICBAIOT KI3Hb
60NBHBIX TanacceMueil. Pa3BuThle U pa3BUBAIOIINECS
CTpaHbl BKIIOYAIOT «IPOTPaMMbl TPODUIAKTHKA U
JIEYeHHUsT TalacCeMHUW» B CBOIO HAIMOHAIBHYIO
MOJIMTUKY 37paBOOXpPAHEHHsA. B 3TOM KOHTEKCTE
ctpansl Cpein3eMHOMOPES JOOUIIHCE ycrexa B 60pboe
C 9TUM 3a00JIeBaHUEM, TIPOBOJISI CKPUHUHTOBEIE TECTHI
JUIA  Tap, JKENAIOMMX 3aBecTH peOeHKa WK 10
BCTyIuleHUss B Opak. CTpaHBl  MPEIIOYHTAIOT
JOOpaYyHBI CKPUHUHT, TIOCKOJNIBKY OH TMPOCT B
NpPUMEHEHUH W OJKOHOMHU4YEH. Llenbro CKpuHHUHTa
SIBIIIETCSL  BBISIBJIEHME  PUCKOBAaHHBIX MHap W
MPEIOCTABIEHUE UM BO3MOKHOCTH POJIUTH 3JIOPOBBIX
JeTei myTeM MIPOBEICHUS TEHETHYECKOTO
KOHCYJIBTUPOBaHMA. MeToJ CKpMHHHTa 3((eKTUBEH
JUISL TIPEJIOTBpAICHUS pOXKICHUS JIETeH ¢ TanacceMuei
[2,c.98-103; 7, c. 1-4].

BoJabmasi TajacceMus M ee MoCJaeACTBUSA

Kak u Bce xpoHuueckue 3aboieBaHusi, OOJbIIAs
TajacceMusl TAaKXKe BIIMSAET Ha KU3Hb MAIlUEHTOB. DTO
3a00JCBaHME WMECT HEraTWBHbIC  (DHU3UYCCKUE,
MICUXUYECKHUE U collMalibHbIe mocyencTeus [11, c. 32-
38; 12, c. 2337-2341]. bnaromaps pa3zpaboTkaMm B

obnacTu JiedyeHus] OOJIBIIION TAIACCEMUH U BHEAPEHUE
MIPOTOKOJIOB TIepeTMBaHUS KpOBH ITOKAa3alo
YBENWYCHHE MPOJOIDKUTEIHPHOCTH W KauecTBa KU3HH
manueHToB [5, c. 1552-1565; 9, c. 129-140]. Oanako
OCJIOXKHEHHS B PE3yNbTaTe JICUCHHS MOTYT BO3HUKATh
W3-32 HHU3KOW HAJe)KHOCTH MPOAYKTOB KPOBH,
HEAaJICKBaTHOW  Tepamuu  IEpEeUBaHHUS  KPOBH,
XPOHUYECKOT'0 OTJIOXKEHHS KeJle3a WK HealeKBaTHOTO
WCTIONIb30BAaHUs XENaTHOM Tepanmuu. Y TalUeHTOB
HaOMIOAI0TCA  HApYUIEHHUsT OMOPHO-IBUTATEIHLHOTO
anmapara, ngedopManud KOCTEH H MpoOJeMBl C
octeonopo3oM. KayecTBo uX *KHU3HU CHHKAETCS M3-3a
CHIBHBIX ~ OOnel, CHIDKEHHS  (YHKIIMOHAIBHBIX
BO3MOKHOCTEH M OCTEOTIOPO3a.

Bonbmras TaacCeMHUs - 3aboJeBaHue,
OKa3BIBaIoIIee HETaTUBHOE TICUXOCOIHATIbHOE
BO3ICHCTBHEC HA TMAIUEHTOB. VMeroTcs ¢u3mdeckue
TIOPOKHU pa3BUTHSA, 3a/iepKKa pocra,
renaToCIUICHOMETalus, JKENThId I[BET KOXH U
XapakTEepHbI BHEIIHUN BUJ JIULA C BbIPaKEHHBIMU
MOpIIMHAMHU. DTOT 00pa3 Teia OTPUIIATENBHO BIMSIET
Ha CaMOOLIGHKY M YBEpPEHHOCTh B cebe mmromedt u
3aCTaBJISeT MX YYBCTBOBaTh CeOS OTIMYHBIMH OT
apyrux moaei. Takum o0pa3oM, MaIMeHTHl HTPAIOT
MIACCHBHYIO POJIb B COIIMATBHOM cpelie, H30Iupys ce0s
0T O0IIeCTBa, YTO OTPUIATEIHHO BIUSICT HA Ka4eCTBO
WX KU3HU U TICUXUYecKoe cocTosiHue [8, . 12-18; 10,
c. 43-47]. Ha ¢usmgeckoe 310pOBbe, IICHXOIOTHICCKOE
COCTOSIHHE, YPOBEHb HE3aBUCHMOCTH, COIMaJbHEIC
OTHOUICHHUS, JTUIHBIE YOKICHHSI U KaueCTBO KHU3HH,

BKJIIOUasi OTHOUIEHMSI C OKpYyXawlled Ccpenowu,
OTPULIATCIIBHO BJIUAIOT XPOHHUYECKOE TCUCHUC
TalacCeMHUH, HEOOXO0AUMOCTb PETyJIIpHOTO

HepenarBaHis KPOBU Ha MPOTSHKEHUHM BCEH KM3HU M
COIYTCTBYIOILIME OCJIOXKHEHUs [5, c. 1552-1565; 11, c.
32-38]. Yactas rocrnmTanmu3alys H3-3a MEpETHBaHUSL
KpOBH, TpeObIBaHUE BJAIN OT CEMbH, OTPaHHUYCHUS
AKTUBHOCTH ¥ Oo0yn, mOoOOYHBIE 3(PPEKTH Teparuu
XeIaTopaMH JKelle3a W CTPax CMEPTH TaKkKe MOTYT
MIPUBECTH K TpeBore, OE3HaNEeKHOCTH U JETPECCHU.
OT0 Taxke yBEeIMYMBAET HETaTHBHOE BO3ACHCTBHE Ha
JOAEH M M3IEeP KKK JJIs CTpaHbl. PacipocTpaHeHHOCTh
MICUXOCONMANTBbHON JIe3aAanTanun y O0IbHBIX O0JIBIION
Taylaccemueii coctapiseT npumepHo 80%. INammeHTHI
MOTYT HCIBITBIBATh MHOXECTBO 3MOLMOHAIBHBIX
mpobeM: 0eCIOKOCTBO M TOBEACHYECKHE MTPOOIEMBI
B Pa3JIMYHBIC IEPUOIBI CBOCH XKH3HH, a TAK)KE YYBCTBO

Bpa)KI[e6HOCTI/I, TPEBOT'U, 6C3Ha):[€)KHOCTI/I, CTpax
CMEpPTH, HEYBECPCHHOCTDH B 0666, CHMKXCHHUC
CaMOOIICHKH, 3aMKHYTOCTbD, pa3apaKuTeJIbHOCTD,

0eCMOMOIIHOCTD, YyBCTBO HENIIOOBU U HEYBaXEHHS K
cebe [12, c. 2337-2341].

IIcuxocouuanbHbie  MpodjeMbl  0OJBLHBIX
60J1b111011 TajacceMueii

XpoHmueckue 3a0o0NeBaHMA - OTO CTOMKHE
JNOJITOBpEMEHHBIE  3a00eBaHUs,  KOTOpble  HE

OCTaBIIAIOT JIIOSM IIAHCOB OECCIeIHO M TOJTHOCTHIO
copmupoBath cBoe Oynymiee. MHOTHE XpOHUYECKHUE
3a0osieBaHusi TPeOYIOT BaKHBIX KOPPEKTHPOBOK B
KHM3HU 4desioBeka. Ilepronsl 000CTpeHNsT M PEMUCCHU
3a0oJieBaHUs, a TaKXKE W3MEHEHHS B COCTOSIHUH
310pOBbsI MOTYT MEPErPYy3UTh MEXAHU3M MPEOTONECHUSL
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TPpYyAHOCTEW mamueHTa u ero cembud. Kpome Toro,
W3MEHEHHUS B pacIopsaKe THS, TaKue KaK MPUHATHE Ha
ce0s poM ONeKyHa, I3MEHEHUS B CEKCYaIbHOM JKU3HH,
COLMANIGHBIX OTHOIICHUSIX W MAaTepPHaJIbHOM JKU3HHU,
BIMAIOT HAa  IICHXOCOLHANBHYIO  pEaKIHuio  Ha
XPOHHYECKHE 3a00JeBaHMS. XpoHngeckne
3a0oyeBaHusl BKJIIOYAIOT MPOIECCHl, Tpelyromme
agantanuu. Ilmoxas apmanTamus MOXeET BbI3BAaTh
JICTIPECCHI0, OTPUI[AHHE, CHUXKEHHUE CaMOOIICHKH,
3aBUCUMOCTh W mucrapmonmio [8, c¢. 12-18].
ITanmentsl, cTpajaromue TajacceMuel, Kkoropas
SBIISICTCA XPOHUYECKUM 3a00JIeBaHHEM, IONYy4aroT
(uznaeckue u TICUXUIECKHE TPaBMEI.
[Icuxomormueckne ©W  COIUMANBHBIE  MPOOIEMBI
BO3PACTAOT B CBS3W C MOJOXHUTEIBHBIM DPa3BHTHEM
Te4eHHs 3a00JIeBaHUS 1 YBEITHUCHUEM YHCIIa OOTHHBIX,
JOCTUTAIOMKX COBepIIeHHONeTHs. Kak m monsMm ¢
APYTUMH XPOHUYECKUMU 3a6OHeBaHI/I§IMI/I, nanueHTaM
¢ 00JIBIION TamacceMHuel MPUXOAUTCA UMETH JIEN0 CO
MHOT'MMHU 336OHeBaHI/IﬂMI/I. IIpITasce JACPKaATh TCUCHUC
60Me3HH TOA KOHTPOJIEM, IICUXMYECKOE 310pOBhE
00b11HO urHopupyetcs [12, ¢. 2337-2341; 13, c. 30-
36].

XoTsT TPYOHOCTH, HCIBITEIBACMBIC OOIBHBIMH
TanacceMuel, YMEHBIIAIOTCA MPU MEIUKAMEHTO3HOM
JICYCHNH, TEPBOCTEIICHHOE 3HAUYECHHE Yy  OTHX
MAIlMCHTOB HMEIOT IICHXOCOIMATbHBIE MPOOIEMEI.
PacnpoctpaneHHBIMU npobieMaMu SIBIISTIOTCS
XpOHHYECKOE  TedeHHe  3a0oieBaHUS  OONBIION
TajacceMMeH, HEO0OX0AUMOCTb PETyIAPHOTO
MEpeiiMBaHrs KpPOBU Ha MNPOTKCHUN BCeH JKH3HU,
paccTpoiicTBa o0pa3a Tena, OTCTaBaHNE B PA3BUTHH 110
CPaBHEHHIO CO CBEPCTHHKAMHM, BBICOKHE 3aTpaThl Ha

JedyeHne,  TPYAHOCTH ¢  HaboOpoM  KpOBH,
HEOOXOAMMOCTb  PETYJISPHOTO  OTIycKa IS
NPOJOJDKEHUST  JICYCHHs] Ha TPOTSDKCHWH — BeeH

TPyHOBOW JkM3HM U y4eOsl. Bce »3T0 Tpedyer
MOCTOSIHHBIX YCHJIMH TIO TIPEOJOJICHUIO CEPhE3HBIX
npoOJeM co 3TOPOBBEM Ha MPOTSHKEHUH BCEH KU3HU
OONBHBIX OoJbIION TanmacceMmuel. ClieoBaTeNbHO,
TICUXOCOIMAaNbHbIe TMPOOJIEeMBbl SBISIOTCS Haubolee
BaXXHBIMHM UTS 3TUX Mmarentos [12, ¢. 2337-2341; 13,
c. 30-36].

Taxue pOOJIEMBI, Kak colanbHas
JIe3UHTErpaIyst, npobiaeMbl ¢ paboToH, CeKCyalbHBIe
npoOJeMbl M JKETaHHWE CO3[aTh CEMBIO, TaKKe
BBI3BIBAIOT YCHJICHHE TPEBOTH 4YeJoBeKa. Tsokenas
aHEeMHUsl IPUBOJUT K TOMY, YTO MAIIMEHTHI YyBCTBYIOT
¢1a00CTh. [lepenuBaHus,  BBHINONHSAEMBIC IS
TOJIICPIKAHUS KOJIMYECTBA reMoriioouHa Ha
ONTUMAIIFHOM YpPOBHE, IMOMOTAIOT YMCHBIIUTH STH
CUMITOMBI U  OECIOKO¥cTBO, HaONIOmaeMbie Yy
MAllMEHTOB.  XOTS  PEry/ipHbIE  €KEMECSYHBIC
MepeTUBaHUS KpPOBHU ITIOMOTI'AlOT ManyeHTam
YyBCTBOBAaTh CeOs JIydlle, OHH TAaKXKe CO3IAIOT
JIOIIOJIHUTEIILHEIE po0JIEMBI, TaKue Kak
MepEeAAOIHECS YePe3 KPOBb BUPYCHBIC 3a00JICBAaHMS U
BBICOKUI YPOBEHB XKelie3a. JTa CUTyalus BBI3bIBACT y
MAIIMCHTOB TICUXOJIOTHYCCKUE PCAKIMKA Ha JICUCHUC
[12, c. 2337-2341]. HenpepsiBHas XenaTHas Tepanus
CTaHOBUTCS CCPHE3HBIM OpEMEHEM B IOBCEIHCBHOM

JKU3HM TAIIMEHTOB M OTPHUIATEIBHO BIHMAET Ha WX
TICIXOJIOTHYECKYTO U COITUANBHYIO KH3Hb.
Apnanrtaryst K 00J7€3HH - 3TO MPOIECC IPUBHIKAHMUS

K BHYTPCHHHM ¥ BHEIIHMM H3MCHEHHAM: OHO
BKIIO9aeT B cebs d3¢ddexkTuBHOE TpeononeHne
TPpYZAHOCTEH W  HOPUMHPEHHE C  CO3JaBIIeHcs

cutyanueil. XoTs Ha NCUXOCOIHMAIbHYIO alallTalluIo K
3a00JIEBaHUIO BIUSIIOT BCE (DAKTOPHI, CBS3aHHBIE C
3a00JIeBaHUEM M JICYEHUEM, OHM MOTYT BIIMATH Ha
TeueHHe 3aboseBaHus TI0JI0XKUTEIIHHO i
OTPHULIATENIBHO. Xopomas MICUXOCOIHANbHAs
ajanTalys MOXKET II03BOJMTh MAlUeHTYy JIydile
CTIPABISITBCS. C IIOCIEACTBUSIMH 3a00JIE€BaHMS, UMETh
MEHBIIE OCIOKHEHUI M NPHUCTYINOB, a TAKXKE HUMETh
MeEHbIIIEe MMPOOJIeM B COIMAIBHON M CEeMEWHOU cpere.
3T0 MOXKET YCHINTh YyBCTBO KOHTPOJISA MAMCHTa Ha
CBOUM 3a00JIeBaHNEM. Kpome TOTO,
MIPEeIPacHoiI0KeHHOCTh MAaIieHTa K 3a00JIeBaHHUIO
MIOBBILIAETCS TPH CIHOCOOHOCTH OOJILHOTO MPUHATH
MOTEpH, BBHI3BAHHBIE OOJIE3HBIO, W HCIOJIB30BATH
HMMEIOIIUICS y Hero MOTeHLHaN B CBOMX LENAX, IpU
HEOOXOAMMOCTH HPOSBIATh TMOKOCTh B W3MECHEHHH
cBomx nereit [12, c¢. 2337-2341].

Bo MHOrmx ne4eOHBIX HEHTPaxX HE OKa3bIBACTCS
TICUXOJIOTHYECKAsl TMOJJEPXKKa JUIA  TPEOOJICHUS
TICHXOCOIMATBHBIX poobJeMm. Buronornueckoe,
TICUXOJIOTHYECKOE U COLMAIbHOE OJaromoirydue u
YAOBIETBOPEHHOCTH MAIIEHTOB MOBBICATCA Onaroxaps
MOJIeNH OMONICHXOCOIMAIBHON MOMOIIN NIPH JICYCHUH
MalMeHTOB C TajacceMueil. B 3ToM KOHTEeKCTe BajkHO
TaKkXKe IOAPOOHO PacCMOTPeTh ICHUXOCOIHATIHHBIE
npoOJIeMbl, C KOTOPBIMU CTaJIKMBAIOTCS HALUEHTHI C
TalaCCEMHUEH.

O0pa3 Tena M caMOOLIEHKa Yy MAIMEHTOB C
TsKe10i (popMoOii TaslacceMuu

[onsatne “obpa3 Tema” BKIOYaeT B cebs Bce
MIPEACTAaBICHNS] M 3HAHHUs 4YeJOBEKAa OTHOCHTEIIHLHO
BHEIITHETO BHJa U BHYTPEHHETo cTpoeHus Tena. O6pa3
Tena (OPMHUPYETCS] BCEMH MBICIISIMU YeJIOBEKa O CBOECH
JIMYHOCTH, IIEHHOCTAX W OTHOUICHUSX C JpPyTUMH
moapMu. Korjia 4enoBek BOCIPHHUMAET U OLIEHUBAET
CBOE TeJIO, 3TO UTpaeT BAXKHYIO POJIb B OINPECIICHHH
CBOETO TeJla, CAMOOLICHKHU U yBepeHHocTH. O0pa3 Tena
COCTOUT U3 (HU3MYECKOrO, IICHXOJIOTHUYECKOTO |
COIIMAIBHOTO OIbITa. YenoBeK, KOTOPBIM MO3UTUBHO
nymaer o0 oOpa3e cBoero Tema, JASMOHCTPHUPYET
MO3UTUBHOE OTHOIIEHHE, a 3TO O3HA4YaeT, 4TO OH
CKJIOHEH K ITO3UTHUBHOW JIMYHOCTH M YBEPEHHOCTH B
cebe. CaMOOIIEHKA - 3TO COCTOSIHUE IPU3HATEILHOCTH,
BO3HMKAIOIIEE B PE3yJIbTaTe OJOOPEHHS YEIOBEKOM
ce0s1, KOTOPOro OH JIOCTHraeT MOoCie CaMOOLEHKU. Y
Ka)XJIOT0 4YeJIOBEKa eCTh IpeJICTaBIeHHe 0 cebe U Bce
YCHIIMSI YelOoBeKa Ha TMPOTSDKEHHWH BCeH JKU3HHU
HaIpaBJICHBl Ha pa3BUTHE TOro «SI», KoTopoe OH
yIOycKaeT ¥ KOTOpPO€ acCOUMHpPyeT ¢  COOOMH.
XpoHnueckue 3a0oneBaHWS MOTYT BIHATH Ha
CaMOOIIEHKY IaIlMeHTOB, TaK KaK 3a00JIeBaHNE MOXKET
BBI3BIBATh yXy/IICHUE (POPMBI Tella M HECIOCOOHOCTh
KOHTposupoBarts ee [13, c. 30-36].

Kak yxe orTMmeuanoch, Ooiplias TanacceMus
TECHO CBS3aHAa C ICUXOJIOTUYECKUMHU COCTOSIHUAMU
YeJoBeKa. B OCHOBHOM 3TO M3MeHeHHs o0pasa Tena U



14

|
East European Scientific Journal #02(99), 2024 EESIL

CaMOOIIEHKH HW3-3a JedopMaluii KocTeld M 3aJepKKU
pocta. duspueckas HEIOCTATOYHOCTh, YPOACTBA U
¢usndeckne  3a00JE€BaHUS ~ TPH  XPOHUYECKHUX
3a00JIeBaHAAX CHIDKAIOT CaMOOIICHKY, MCKaxkasi oOpa3
Tela U CO3/1aBast TyBCTBO HETIONHOLICHHOCTH. Y POBEHb
CaMOOIICHKH 00pa3a Tena BIMSIET Ha yCTOWYMBOCTH K
MICUXOJIOTHUECKUM u (usmoNornYecKuM
3a0oneBanusM. Jlloaum C  HU3KOW  CaMOOLIEHKOH
OTKAa3bIBAIOTCSI OT MOJOXWUTENbHBIX COBETOB M HE
COTPYIAHMUYAIOT C BpayaMu IpPU JICUEHUH U TIPU ITOM
MOTYT BIACTh B TIy0OKyH0 nempeccuro [15, c¢. 49-54].
[Taruentsl c XPOHUYECKUM 3a00yieBaHIEM
UCIIBITBIBAIOT HEYBEPEHHOCTh B ce0e, cTpax u
OecrokoiicTBa W3-3a (U3NYECKHX H3MEHCHHHA U
cmaboctr. OTCYTCTBHE CaMOOICHKH Y TAIIUCHTOB
MOXET IPHUBECTH K TOMY, YTO OHH II€pECTaHyT
0O0pOTHCS ¢ OONIE3HBIO.

IIpono/sKUTENBHOCTE M Ka4ecTBO  KH3HHU
NMALUEHTOB ¢ 00JIbLIIO0I TajlacceMueii

IIpogomKUTENBHOCT W Kad4eCTBO  KHU3HU
OOJIbHBIX OOJNIBILIONW TaJacCceMUEH pa3IM4aroTcsl B
3aBHUCUMOCTH  OT  TOro,  IpPUMEHSIOTCA  JIU
PEKOMEHIOBaHHbIE COBPEMEHHBIE METOJbl JICUCHUS
wn HeT. 3a nocienaue 10-20 meT ObUIH TOCTUTHYTHI
3HAYUTEIbHBIC YITyUIICHHUS B MPOAODKUTEIBHOCTH U
Ka4ecTBE JKU3HH MaMEHTOB OJaroaaps MHHOBAIMAM B
JUAarHOCTHKE M JICYeHHH Tajaccemum [15, c. 49-54].
[IpomomKuTEeNEHOCTD KHU3HU YBEITUYUBACTCS
Onmaromaps MPEeIOTBPAIIECHHIO OCJIO>KHEHUH,
CBSA3AaHHBIX C HArpy3KOH »Kejle30oM, C IIOMOIIBIO
sbdexTBHON xemaTHOM Tepamuu. OTKpbITHE W
HIMPOKOE MCIIOJIb30BaHKe Jiecepaia, UCroib3yeMoro
B XEJIATHOM Tepamuu, CTajo BaKHON BEXOH B JICUCHUU
tanaccemun. Camoil O0JbIION MPoOIeMON SBISIFOTCS
OCJIO)KHEHUSI, KOTOPhIE Pa3BUBAIOTCS U3-3a TOTO, YTO
ManNUeHTHI HE HCTIONB3YIOT XeJaTopsl B
PEKOMEHAYEMBIX J1033aX, MJaXe Yy MalHueHTOB C
TaJlacCeMHel B CTpaHax ¢ XOPOLIMMH BO3MO>KHOCTSIMH
JedeHus. DTO HANpsIMyl0 BIHMSET Ha KadeCTBO HX
KU3HU. TakuM 00pa3oM, MEIMIMHCKHE PaOOTHHKH,
3aHUMAIOIIMECs JEUCHHEM TaJacCeMHHM, TOJKHBI HE
TOJIBKO MPOCBENIaTh MAMEHTOB, HO ¥ HATIPABIIATh UX B

npuMeHeHHH 3((EeKTUBHBIX  XENATHBIX  METOOB
aeuenus [11, c. 32-38; 16, c. 49-54].

3HauMTeNbHbIE  YJIy4IlIEHHs  KauyecTBa U
MPOJIOIDKUTENEHOCTH KHU3HU MAlKEeHTOB c

Tanaccemuell ObUTM 3a(UKCUPOBAHBI B IIOCIICIHUE
rogel Omarojapst Ooliee TOYHOH JUATHOCTHKE U
JICYEHHIO KapIUOJIOTUUECKON U EUEHOUHON Harpy3Ku
JKENIe30M ¢ TOMOINBI0  QJEKBaTHBIX ©  Oolee
0e30MmacHbBIX nepesinBaHum KpOBH, HOBBIX
nepopabHBIX XeJaTopoB, 3aMECTUTENbHON
SHIOKPUHOJIOTHYECKOW Tepanuu, W HEWHBA3UBHBIE
Metronsl MPT. bnarojgapsi 1OCTHXKEHUSIM B JICUCHUU
MalMeHTsl ¢ OOJBIION Tanmaccemueil cramm Ooiee
YBEPEHHO CMOTPETH B OyayIiee, UM ObUIO MPEIIOKEHO
BECTH HOPMAIBHYIO HW3Hb, 3aHUMAThCS CIOPTOM,
y4acTBOBaTh B KYJbTYPHOH JKH3HH OOIICCTBA,
00pa30BaHUK U TPYIOBOH XKU3HH. MHOTHE MAIUCHTHI
MPOJOJDKIIN O0pa3oBaHWE B CPEIHHUX IIKOJAX U
VHHBEPCHTETaX, Hayaiu  paboTaTh, IKCHHJIKCH,
o03aBenuch ceMbeit u netbmu [16, c. 1401]. OmHako

9T0 HE O03HA4YaeT, YTO HET HEOOXOOUMOCTH B
MICUXOCOIMAaNbHOM ciry:xOe. Pa3smep morpebHOCTH B
yCIyrax MOKET IOCTOSTHHO MEHSTHCSA B 3aBHCHMOCTH
OT pacropsiika IHS B 3TOH o00macTH, Tporecca
Pa3BUTHS U COITMOKYIIBTYPHBIX 0COOCHHOCTEH JIFOIEH.

HecmoTpss Ha »QQexTHBHYIO TpamuIOHHYIO
NIPaKTHKy, aJeKBaTHOE M HAaJEKHOE IEpEeInBaHNe
KpOBH U XE€JaTOpHOE JeYeHHe, HayaToe CO BTOPOH
nosioBuHBl 1980-X romoB, MaUEHTHl YMHUpPAIU U3-3a
nHpekuuii, 3a0071eBaHNIi EYESHH, PA3IUYHBIX JPYTHX
NPUYMH W OCOOEHHO  BHE3aHOW  CepleyHOM
HeflocTaTouHOCTH. [lepBoe 3HaUNTENbHOE YIydllIeHUue
OBUTO OOHAPYKEHO B TPOJIOIDKATEIIEHOCTH M KaUeCTBE
XKW3HM  TAIMEHTOB  IIOCIHE  PEKOMEHOBAHHBIX
TPaJULMOHHBIX METONOB JICYECHWsS, a CpemHsst
MPOJOJDKUTENBHOCTD KU3HU yBeauuuiach 14, c. 229-
242; 16, c. 1401].

BonpHbple TamacceMued, JOCTUTIIME 3PEOro
BO3pacTa, HAUMHAIOT CAMU yIIPaBJIATh CBOEH KU3HBIO U
HAYMHAIOT OECIOKOUThCS 00 0Opa3oBaHUH, paboTe U
CeMENHOM XKU3HU. B 3TOT nmepuoj MHOrue nanueHThl
NPETEepIeBalOT  3HAUUTEJbHbIE  W3MEHEHHS U
MOHUMAIOT, YTO IPH XOPOUIEM JICYEHHH OHU MOTYT
XKHUTh JIOJBIIE M HMETh JIydlllee KadeCTBO >KU3HH.
[ManmenTst Goiee OXOTHO MPUMEHSIOT
PEKOMEHIOBaHHBIE COBPEMEHHBIC METOABI JICUEHHS.
BaxneiimmM  ¢akTopoM, JeXalmHUM B OCHOBE
COIIMANBHBIX M IICHXOJIOTHYECKUX MPOoOieM OOIBHBIX
TaracceMueil, SIBIIeTCsS NX TPEBOra MO MOBOY CBOETO
JKEJIaHUsI POXKUTh JIOJTYI0 M KAa4eCTBEHHYIO YKHM3Hb.
Crpaxu 1 6eCTIOKOWCTBO MAI[HEHTOB 110 TTOBOLYy CBOCH
KM3HM MOXXHO BO MHOTOM OOJIETYHMTh YCHIMSIMH
Bpayei-CenuaIucTOB B IEHTpax TajlaCCEMHH CO
BceMU BuIamu uHppactpykrypsl. UHdopmupoBanue
MAIMeHTOB M WICHOB HMX CeMei O IpHYMHax |
MOCIEACTBUAX 3a0oneBaHuss M yOeXIeHHE WX B
MIPUMEHSAEMbIX METOAAX JICYCHUS JOIDKHO OBITH OJTHOM
13 HanOosee BayKHBIX 00s3aHHOCTEW Bpaya, JIeqaIiero
TamacceMuio. Kak TONBKO TMamMeHThl W MX CEMbH
MIOJTydaT oOJIerYeHre OT JISYeHHUs U UM OyZeT OKazaHa
aJieKBaTHas MEIMILIMHCKas IOJAJEp)KKa, BCE CTAaHET
npome. B pesynapraTe MpaBUIBHOTO TNPHMEHEHHS
PEKOMEHJIOBAaHHBIX METOJIOB JICYEHUs] y OOJIBbHBIX
TaJlaCCEeMHEH yBETUYNBACTCA TPOJOIDKUTEIFHOCTh U
Ka4yecTBO JKW3HH, CHI)KAETCS YPOBEHb CTpaxa H
TpeBor [14, c. 229-242].

3aki04yeHHe

Yeunust 1o yBEJIMUSHHIO TPOJOIDKUTENIBHOCTH |
Ka4yecTBa >KU3HM TNAIlMEHTOB C TaJacCeMUel Bce elle
nponospkaroresi. Takxke npoposnkaercs 3¢ GeKTHBHOE
XeJIaTUPOBaHME JKelle3a C a/IeKBaTHBIM U 0e30MacHBIM
NepesiBaHueM  KpoBW.  brarojapst — 3Ha4MMBIM
pe3yJbTaraM, JOCTUTHYThIM B OTHOIICHHH Ka4ecTBa U
MPOJO/DKUTENFHOCTH ~ KHM3HU TIPH  [IPOJIOJKEHUU
JIeYeHUs], TMAIMEeHTHl M WX CeMbU OoJjiee yBEpEeHHO
cMoTpsT B Oyaymee. [Ipu 03HAKOMIIGHUH ¢ IPUYIHHOMN
U TOCJEJCTBUSIMH TaJaCCEMHHM MAIUEHTBI KaXyTCs
aJanTUPOBABUIMMKCA K JKH3HH C XPOHHYECKUM
3a0oJIeBaHUEM ¥ IICHUXOCOLMAJIBHBIE MPOOJIEMBI U
OpeMsi JIe4eHUs, C KOTOPBIMH OHHM CTaJIKHBAIOTCS,
HAXOAATCS Ha Ooyiee OOHAAEKHUBAIOIIEM YPOBHE.
[Mosromy cremyer yAensaTh o0co0oc BHUMAaHUE
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MIPOLIECCY JICUSHUS U YXOIy 3a TICHXOCOIHATbHBIMHU
npobiemMaMu  OOJNBHBIX — Taymaccemueidl. Mopenp
MICHXOCOLMAILHOM TIOMOILH JIOJKHA OBITh
00s13aTeNPHO BKJIIOUEHA B TIOBECTKY IHS JaHHOTO
nmanueHTa. Kpome TOro, cOTpyTHMYECTBO IAIMCHTA,
CEMBbH M MEIUIHWHCKUX PaOOTHHKOB MMEeT OOIbIIoe
3HAYCHUE JJIS YIIYYIICHUS CAMOYYBCTBUS M CO3TaHUS
MO3UTHUBHBIX MEXaHU3MOB MPEOJIOJICHHS TPYIHOCTEH y
JIIOIEH ¢ TajlacCeMUEH.
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SYNTHESIS OF ALGORITHMS FOR OPTIMAL MULTI-LOOP ANGULAR COORDINATE
MEASUREMENT UNIT FOR TRACKING HIGHLY MANEUVERABLE TARGETS

DOI: 10.31618/ESSA.2782-1994.2024.2.99.447
Abstract: This paper presents the synthesis of algorithms for an optimal multi-loop angular coordinate
measurement unit for tracking highly maneuverable targets. The proposed system overcomes the limitations of
traditional single-loop angle tracking systems by incorporating separate filters for estimating target motion
parameters, accelerations, and stabilization loops. The tracking unit generates signals evaluating the line-of-sight
angle, angular rate, target's normal acceleration, and fighter aircraft acceleration. The state models ensure high
coordinate extrapolation accuracy under varying operating conditions, considering range, approach speed, and
target maneuver patterns. The system employs Kalman filtering techniques with adaptive gains based on a priori
information, improving target angle estimation accuracy. Optimal control theory is applied to synthesize the
control loop, enhancing antenna tracking stability and response speed. Simulation results demonstrate the system's
ability to track highly maneuverable targets accurately and stably, outperforming single-loop systems in terms of

accuracy, response time, and tracking quality.
Keywords:
maneuverable target tracking, missile guidance

I. Introduction

Currently, air weapons are increasingly being
improved, with strong mobility and jamming resistance
against anti-aircraft fire, so the requirements for angle
measurement devices of missile generations also need
to meet accuracy, fast response, and stable target
tracking. However, the operating principle of single-
loop angle measurement devices cannot simultaneously
meet all of the above criteria. Moreover, with
traditional angle measurement devices, it is impossible
to generate signals to evaluate the target's radial
acceleration, which are necessary signals for
implementing  trajectory  control algorithms.
Furthermore, for angle measurement devices with
mechanical antenna drive systems, the issue of energy
saving for control becomes increasingly essential.
Therefore, in this paper, optimal control theory
statistical algorithms will be applied to synthesize an

Angular coordinate measurement, multi-loop tracking, optimal control, Kalman filtering,

optimal, multi-loop angular coordinate measurement
unit. The synthesized angular coordinate measurement
unit meets the best criteria for accuracy, response
speed, and stable tracking.

In the missile, the target angular coordinate
determination system is actually the tracking system
that determines the target coordinate parameters. In
angle measuring device, the directional device
generates signals that are proportional to the target
tracking error according to the angle. This error in the
vertical plane is determined by angle A¢,, between the
signal balance direction of the antenna and the target
direction [1], [3], [4]. Figure 1, O, and O, - the position
of the control object (missile) and the target in the non-
rotation coordinate system X,0,Y,, attached to the
missile.
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Figure 1. Motion correlation between the missile and the target

Where: 0,X,, - Longitudinal axis of the missile;

0,X, - The signal balance directional of the
directional device;

&4 - Angle of the line of sight to target in the
inertial coordinate system X,0,Y;;

@, - Angle of the line of sight compared to the
longitudinal axis of the missile;

@qa - The angle of rotation of the antenna
compared to the longitudinal axis of the missile (the
directional angle of the antenna);

A, - Angle difference between the signal balance
line and the line of sight.

9 - Missile nodding angle;

0,0, - The missile line of sight;

I1. Synthesis of optimal multi-loop angular
coordinate measurement unit for tracking

To ensure information for trajectory control
algorithms by the proportional navigation method or to
generate target designation commands for the guided
missile, the angle measurement unit must generate
signals evaluating the coordinate on the line-of-sight
angle @4, the line-of-sight angular rate signal &, the

estimated normal acceleration of the target fmtd, and of

the fighter aircraft J.

The state models must ensure high coordinate
extrapolation accuracy under different operating
conditions, taking into account variations in range,
approach speed, and target maneuver patterns.

Therefore, the state vector can be represented as a
set of phase coordinates:

€q = wq,€4(0) = £q9 1
Wa = _z?bwd +%(jmtd —Ja), wa(0) = wgo )
Jmta = —%Jmea T $jmer Jmta(0) = Jmtao (3)
ja = fjd:jd(o) = Jao (4)
9 = wy,9(0) =9, (5)
Wy = =AWy + o, Wy (0) = wyo (6)
Paa = Waar Paa(0) = Qaao (7
Waq = _%wad + %uw + §0, Waa(0) = waqo )

Where: €, and w, - angle and angular rate of the
line-of-sight;

D and D - are the range to the target and its rate of
change;

Jmea @nd j4 - are the normal accelerations of the
target and fighter aircraft;

a; - coefficient accounting for the target's
maneuverability;

9 and wy - pitch angle and its rate of change;

ay - coefficient characterizing the angular
oscillation spectrum width of the aircraft;

¥qq @nd w4 - antenna rotation angle and its rate;

u,, - control signal of the drive system;

b and T - gain and time constant of the drive
system;

$imer $jar §wgr Swe- ZETO-Mean white noise with
known one-sided spectral densities G, Gja, Go gy G, -
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Equations (1), (5), (7) are obtained from the
geometric relationship of the target angular
coordinates. Equation (2) is obtained based on the
kinematic analysis of the homing missile; Equations
(7), (8) are obtained based on the transfer function of
the antenna drive system with a power amplifier and
electric motor. Equations (3), (4), (6) are obtained using
the Singer model for the target.

The initial sensors must ensure the creation of
optimal estimates of all phase coordinates of the state
vector (1)+(8). The ability to ensure this can be
determined based on the observability criterion. From
this criterion, it follows that in any functionally related
group of coordinates, at least the “0” derivatives of the

Zl = KA(Sd _19 -
zy = Kjja + $jaas
z3 = Ky9 + §9a;

Zy = K(p(pad + g(pd;

Where: z,,z,, z3,z,- are respectively the output
voltages of the monopulse direction finder,
accelerometer, position gyro, and antenna angle
position sensor;

Ky, K;, Ky, K, - are their transfer coefficients;

Y, - The current phase of the intermediate
frequency signal at the output of the receiver of the
direction finder;

$ar€jaar$varSpa - Z€ro-mean white noise of the
measurements with known one-sided spectral densities
Ga, Giaa, Gya, Gya;

Uy = KP(Eg =0 — Pog) + K@y — Dy — Dgg) = KPAp + K®Aw

A, Aw
K? K¢

- angle tracking error, rate tracking error;
- gain factors for the tracking errors;

x" = [eq

And the observation vector:

zT = [z

To synthesize the optimal multi-loop angle
measurement unit, we use equations (2), (10) to
synthesize the separate acceleration loop filter,
equations (5), (6), (11) to synthesize the stabilization
loop filter, equations (7), (8), (12) ) to synthesize the

Wg  Jmta Ja

evaluated coordinate must be observable. In our case,
these coordinates are €4, 9, @qq. It can be seen that 9
can be observed by a position gyro, ¢4 - by an antenna
angle position sensor, and ¢; - by a set of gyros, an
angle position sensor, and a monopulse direction
finder. In addition, to generate separate estimates of

2

Jmea @nd Ja , at least one of these phase coordinates

must be measured. The acceleration Ja is more easily
determined by an accelerometer. With the above
remarks and accepted assumptions, the model of the
observations is described by the expressions:

)
(10)

(pad) cos wp + SA;

11)
(12)

Checking (1)+(8) and (9)+(12) according to the
observability criterion shows that the selected “state -
observation” pair is completely observable.

Since the initial models (1)+(8) are linear, the
noise effects are Gaussian, and the quality function is
quadratic, the problems of synthesizing the optimal
filter circuits and the optimal control system can be
performed separately.

The control signal that ensures continuous target
tracking by the antenna u,,:

(13)

The filter circuit of the angle measurement unit is
synthesized on the state vector model (1)+(12) in the
form:

) Wy

Paa wad]

(14)

Zy  Z3  Zy] (15)
control loop filter (1), (3), (8) to synthesize the tracking
coordinate loop filter. We have:

From equations (1), (3), (8) we have the tracking
coordinate loop filter equation:

€4 = g + kps1 cosPr Az;,84(0) = 49

2D 1
Wa =~ Paty (mta = Ja) + Kpsz2 cos Pr Azy,@04(0) = @go

Jmta = —®jfmta + Kpsz COS Y1 A2y, jineq(0) = 0

Azy = zys — Kpégcos Py =z, — Ky (€q — 9 — Paa) oS Py

(16)
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Kbs1, Kns2 Kbsa _gre the varying gain coefficients
of the tracking error for the tracking coordinate loop
filters.

Az = z; — Kjja

From equations (2), (10) we have the separate
acceleration loop filter equation:

a7
From equations (5), (6), (11) we have the
stabilization loop filter equation:
Cl)"\ﬁ = —0.'19@,9 + k(pﬁZAZﬁ,ag(O) =0
AZ.,_() =Z3 — k191§ (18)
From equations (1), (3), (8) we have the control
loop filter equation (antenna drive system):
~ 1 ~
Waq = _Twad + Tuw + k(p(pZAZ(pt 0qq(0) = waqo
Az(p =27, — K(p([)ad (19)

Where “© is generated in the control unit,

Ko ko1, Kooz ang Koor Kooz _ are the tracking error
gain coefficients (17), (18) and (19).

111. Simulation and evaluation

To perform the simulation, we choose the
following initial values of the phase coordinates: The
tangential acceleration of the missile ; The tangential
acceleration of the target ; The target's lead angle

Qd(O) = 30°; The rate of change of the line of sight
angle ; The rate of change of the missile's lead angle ;

The antenna’s lead angle (I/}ad(O) = 10°; The rate of
change of the antenna’s lead angle .

The parameters of the optimal multi-loop angle
coordinate tracking system include: Time constant of
the drive system T = 2(s): Gain of the drive system ;
Allowable control signal u,, = 1(v); Initial angle error
Ag, = 2°; Initial angular velocity error ; Missile speed
800 m/s; Target speed 350 m/s; Allowable tangential
acceleration of the missile 65 ; Maximum tangential
acceleration of the target 30 ; Target maneuver
frequency «; = 0,12.

Figure 3. Output signal of the correction filter
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Figure 6. Control signal

From the simulation results, we can see that the
antenna transmission filter (Figures 4, 5) performs well.
The output signal follows the input signal quickly and
stably. There is no significant oscillation. For the
correction filter (Figure 3), the angle correction
stabilizes very quickly within 2 seconds. The angular
velocity also stabilizes quickly but still has small
insignificant oscillations. As for the acceleration filter
(Figure 2), the output signal stabilizes after about 10
seconds due to the target's strong maneuver, reflecting
the ability to track the target's acceleration. The control
signal (Figure 6) is always maintained within the
allowable range. The target's acceleration (Figure 7) is
also approximately 30 m/s? and follows the target's
maneuver model. From the simulation results, we can
see that the optimal multi-loop angle coordinate
tracking system works well and meets the set
requirements.

VI. Conclusion

From the synthesized algorithm and simulation
results, we can see that the optimal multi-loop angle
tracking system is suitable for tracking highly
maneuvering targets. It overcomes the shortcomings of
the single-loop angle tracking system, and the tracking
quality is improved because:

First, the target angle tracking system uses a
separate filter to estimate the motion parameters of the
line of sight without directly using the signal from the
antenna drive system. Therefore, it eliminates the error
of the antenna tracking system from the estimation
error of the target angle. The model used as the basis

E & Ed =] E] 10

Figure 7. Target's tangential acceleration

for synthesizing the line-of-sight angle estimation filter
is more accurate, taking into account the variation in
range, range rate, and target motion parameters,
including  maneuverability.  The line-of-sight
parameters are estimated by the Kalman filtering
algorithm, where the gain varies adaptively according
to the a priori information. The angle error
measurement A¢ is more accurate because the antenna
is more stabilized by using optimal control techniques.

Second, the system's response speed increases due
to the removal of the high-inertia antenna drive system
from the filters that generate the estimation signals.
This allows reducing the initial error processing time
by about 2 times compared to the single-loop angle
tracking system.

Third, the stability of the antenna tracking the line
of sight is improved because the antenna control signal
is generated based on the use of optimal control
techniques. This control signal takes into account both
the target tracking error in angle and angular velocity,
while imposing limits on the control signal and the
desired transient time for the antenna control loop.
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BROADBAND EXCITERS OF TMo1 MODE IN CIRCULAR WAVEGUIDE

DOI: 10.31618/ESSA.2782-1994.2024.2.99.448

Summary: Various options for broadband exciters of TMg mode in circular metal waveguide have been
suggested and explored. Electrodynamic modeling and parameter optimization are performed through the
application of finite element and finite difference time domain methods.

Keywords — exciters, scalar modes, circular waveguide, broadband

I. INTRODUCTION

The scalar modes TMom and TEgm, m =1, 2, ...,
are the highest modes of a circular metal waveguide and
are relatively little used in practice. The TMo: mode is
used mainly in monopulse feeds [1] and rotating
waveguide joints. The TEq: mode can be used for the
same purposes, with its additional advantage being its
high-power transmission. In addition, due to the
absence of longitudinal currents, the TEpz mode has
very small thermal linear losses, which, unlike other
types of modes, decrease with frequency, which makes
its use in long paths of microwave and high frequency
bands very attractive. The limited use of the TMy and
TEo1 modes of a circular waveguide is primarily due to
the complexity of the implementation of exciters,
radiators, and path elements.

Many works have been devoted to the study of the
excitation of TMo; and TExn modes, however, the
exciters have either large transverse dimensions or a
narrow band of operating frequencies. Since most of the
well-known works are devoted to the pathogens of the

TEo1 mode, the main attention in this work will be paid
to reduce the dimensions and expand the frequency
band of the exciters TMo1 mode of a circular metal
waveguide.
II. THE EXCITER OF THE TMoa MODE
WITH RECTANGULAR WAVEGUIDE INPUT

The known exciters of the TMo; mode in the form
of a junction of a circular waveguide and a rectangular
waveguide [2, 3] have a narrow band of operating
frequencies. The largest frequency band (17%) in terms
of the -20 dB matching level of the known exciters with
a rectangular feed waveguide has the exciter (Fig. 1),
proposed, and studied in [4]. The exciter contains a
two-channel T-shaped waveguide power divider, two
bends of a rectangular waveguide in the H plane, the
outputs of which are connected through holes in the
wall with a large-diameter circular waveguide
containing a matching element in the joint area. This
waveguide is further connected to a round waveguide
of a smaller diameter. The disadvantage of exciter is the
large transverse size.
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Figure 1. The exciter of the TMo: mode with rectangular waveguide input

Consider the problem of reducing the transverse
size of the exciter with a power divider. To do this, we
study the exciter (Fig. 2), which also contains a T-
shaped waveguide divider into two channels, two bends
(unlike the prototype in the E plane), which pass into
E-sectorial horns that excite a round two-mode

—

da B
Matching
element

a)

Figure 2. The exciter of the TMO1 mode:
As a result of optimizing the parameters of the
exciter with an input rectangular cross-section of 23x10
mm and an output diameter of a circular waveguide of
28 mm by electrodynamic modeling using the finite
element method (FEM), the following parameter values
were obtained: matching cylinders in the power divider
are located from the plane of articulation of the
waveguides (YZ) at distances of 13.3 and 19.8 mm,
their diameters are 0.7 and 1.7 mm, respectively, the
height of the truncated cone is 9 mm, and the diameters
of its top and base are 2.2 and 10.5 mm, respectively.

waveguide directly through holes in its walls. Two
metal cylinders are installed as matching elements in
the T-shaped divider, and a truncated metal cone is
installed in the circular waveguide.

Matching
elements
4--""'”
o /
o
Y
b)

a) General view; b) T-shape power divider

Figure 3 shows the frequency dependences of the
reflection coefficient at the input and the excitation
coefficient of the TMp mode at the output of the
optimized exciter, calculated using FEM and the finite
differences in time domain (FDTD). As can be seen in
Figure 3, in the frequency band 8.45...9.8 GHz (relative
band 15%), the reflection coefficient does not exceed -
20 dB. At the same time, the excitation losses of the
TMo1 mode do not exceed 0.1 dB.
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Figure 3. The frequency dependences of reflection coefficient S11 (1, 2) and excitation coefficient S12 (3, 4)
calculated using FEM (1, 3) and FDTD (2, 4)

It should be noted that the developed and
investigated design of the exciter makes it possible to
reduce the transverse size by more than two times
compared to the prototype with a relatively small (2%)
decrease in the frequency band.

III. THE EXCITER OF THE TMo MODE

The exciter (Figure 4) proposed and investigated
in [5] has the largest bandwidth of operating
frequencies (21%) at a matching level of -20 dB among
all known TMo: mode exciters with a coaxial feed. The
exciting element essentially represents a discone
antenna with a cone made up of a set of coaxial

WITH A COAXIAL INPUT cylinders.
. : A

Coaxial ' ?\g d
feed 3

[
Figure 4. Exciter of the TMO1

Let’s explore the possibility of expanding the
operating frequency band of this exciter. To do this, we
will change the geometry of the exciting element. In the
modified exciter (Fig. 5), the discone exciting element
was replaced by a biconical antenna with an internal
cone [6], also made in the form of a set of coaxial

<5
4

mode with a coaxial input

cylinders. The solution angle of the outer cone « and
cylinder diameters D are optimized using FEM. As a
result, the following values of the parameters presented
in Figure 5 were found: D = 20 mm, d1 = 3.5 mm,
d2 = 8.9 mm, al = 4.6 mm, a2 = 2.8 mm, a = 26°,
L= 30mm.
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e

Coaxial feed

a)
Figure 5. The exciter of the TMO1 mode with coaxial feed:
a) Model b) Experimental sample

Figure 6 shows the frequency dependences of the
reflection coefficient at the input and the excitation
coefficient of the TMo1 mode at the output of an
optimized exciter with a coaxial feed, calculated using
FEM and FDTD and, as can be seen in the figure, in the

b)

frequency band 13.3...21.4 GHz (relative band 47%),
the reflection coefficient does not exceed -20 dB, and
the excitation losses of the TMo: mode do not exceed
0.1dB..

S11,dB S12,dB
0 AT g o e o e o, e 0
R e = N
s ":‘-\
I".-
N " &
20 Ve ‘_‘qq-;-r&--#:‘l‘-‘_‘ /l 0.4
\\ s =‘- '! \‘\ y
-\“/' D \\ /
v‘ ,-,
g ¥
40 9 0.8
Aoerer S S 2 daamd b 4 v
’
60 : 1.2
13 15 17 19 21 fITu

Figure 6. The frequency dependences of reflection coefficient S11 (1, 2) and excitation coefficient S12 (3, 4)

calculated using FEM

IV. CONCLUSION

Based on the results obtained, the following
conclusions can be drawn:

1. The proposed and investigated in the work of
the exciter mode TMo; with a waveguide input makes
it possible to reduce the transverse dimension by more
than half at approximately the same operating
frequency band compared to the known exciter.

2. The proposed and investigated exciter mode
TMo1 with a coaxial input allows you to more than

(1,3) and FDTD (2, 4)

double the operating frequency band compared to the
known exciter with the same dimensions.
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Xakumoe Cauo 3pucmosuu

OUpexmop no npou3800Ccmay, mapkemunzy u npooaxcam 6 komnanuu SAG

HWHHOBAIIUM B JIN3AWHE KOBPOB:
KAK TEXHOJIOI'MX MEHAIOT NIOAXOAbI K EI'O CO3JAHUIO

Annortanus: [IpeicTaBieHbl MepeIOBbIC TCHACHIIMN U HHHOBAIIMHU B TU3aiiHE KOBPOB U 3P PEKT, KOTOPHIN

KOMITAHUU-TIPOU3BOIUTEIIN TOCTUTAIOT C UX MOMOIIIBIO
Kniouesvie cnosa: ouzatin xopoe, mexuono2uu,

KOMNblomepHoe MoOeruposanue, yugposasi nevamo,

CuHmemuyecKue mKaHu, peyurkiiuHe, MC‘KyCCWlGeHHbllZ unmeiliekm

B coBpemMeHHOM Mupe AHM3aiiH KOBPOB OCTaeTCs
BaKHOW 4YacTbl0 MHTEPHEPHOM apXUTEKTYphl. Takue
W37EJIHS HE TOJIBKO PeIaroT (yHKIIMOHAIbHBIC 3a/1a91
— HanpuMep, Takue, KaK IMOBBIIICHAE YPOBHS TEIUIa B
MIOMEIICHUH, YJYYIICHNEe 3BYKOM3OJSALUH, [EICHNE
nomenieHus Ha QyHKIMOHaIbHbIE 30HbI. KoBep Moxer
3HAYUTEIBHO MOBIUATH HA BHEIIHUI BHJ TOMEIICHUS
— OH MOJET NMPHUJIATh HHTEPhEPY 3aBEPIICHHOCTH WIH
CTaTh €ro IEeHTPAJIBHBIM aKI[EHTOM. A HHHOBAI[HOHHBIE
TEXHOJIOTHH, KOTOPBIE BHEAPSIOTCS B TEKCTHUIIBHYIO
MPOMBIIIIEHHOCTD, 3HAYNTEIHHO pacImmpsIoT
BO3MOXKHOCTH JM3aiiHa KOBPOB, MO3BOJISAS CO37AaBATh
Oosiee CIIOKHBIE y30pbI, TEKCTYpbl M IIBETOBBHIC
pemIeHus.

CeroziHsi KOBPOBas MPOMBIIIICHHOCTh HE TOJIBKO
ABJISIETCS Ba)KHBIM CEKTOPOM JKOHOMHKH, HO OHa

TaKkKe UMEET COLHMANbHOE, KyJIbTypHOE H
HCTOPHYECKOE 3HaYCHHE CIOCcoOCTBYET
COXPAaHEHHIO YHHKAIbHBIX PEMECEl U TEXHOJOTHil,
TpaguLMN 1 KyJIbTypbl Pa3IM4HbIX HapoaoB. [Ipu sTom
KOBPBI — HE JIOKAJbHBII CyBEHHUDP, KOTOPBI MOYKHO
MpUBE3TH HA MaMiITh M3 KOHKPETHOH CTpaHBl, a
B2)XXHBIH OOBEKT MEXKIyHapOAHOW TOprosiuu. Mx
MIPOU3BOJICTBO M MPOJaXKa IIHPOKO PacIpOCTPaHEHbI
mo BceMy mMupy. [1o JaHHBIM KOHCAATHHIOBOM (hUPMBI
Exactitude Consultancy, exeromsHo MHPOBOW PBIHOK
KOBPOB U KOBPOBBIX MOKPBITHH pacTeT Ha 4.6% B rof,
u x 2029 roay on npesbicuT 111.95 nomnapos CLIA.
AHaJIUTUKY CUUTAIOT, YTO PACHIMPEHHIO PBIHKA OYIyT
CII0COOCTBOBATH yBEJINYEHUE CTPOUTENBHON
aKTUBHOCTH, Pa3BUTHE IW3aliHA HMHTEpbEpPa M POCT
PBIHKA TOProBIIN.
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Puc. 1. Kax 6yoem pacmu muposoii peiHOK KO8PO8 U K08po8bix nokpuimuti [1]

Becomsblil Bknag B POCT MHUPOBOH KOBPOBOM
MPOMBIIIJIEHHOCTU BHOCSIT PETUOHBI, KOTOPBIE UMEIOT
Goratyto ucroputo u Tpaaunuu. [Ipexne Bcero, 3To

ctpanbl biimxuero Bocroka u Ilepcuackoro 3anuBa —
OHU JTUKTYIOT TEHACHIIUH B PA3BUTHH OTPACIIH, Oeps 3a
OCHOBY CBOIO OOTaTyr0 KyJBTYPHYIO H HCTOPHUYECKYIO
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0a3y 1 codeTas e€ ¢ HOBBIMHU TEXHOJIOTHSMH U HIIESIMHU.
Emie oauH pernoH, KOTOpbId BHOCUT BECOMBIN BKJIAJ] B
pazBurue otpaciu — LlenTpanpHas Asua. B
V36ekucrane, Typkmenmn, Kazaxcranme, Kuprumsum,
Tamxukucrane u Acranncrane KOBpOBOE

MIPOM3BOJICTBO UMEET OOTATYI0 NCTOPHUIO M TPAAULIHH.
A KOBPOTKa4eCTBO OCTAE€TCSl BAaKHOM OTpaciiplo B
TEKCTHIbHON MPOMBIIIICHHOCTH, KOTOpast
JEMOHCTPUPYET YCTOWUUBBINA POCT.

Tab6muma 2.

JMHAMMKa Pa3sBUTHS TEKCTHJIBHOI0 MPOM3BO/ACTBA B Y30¢KHCTAHE OTHOCHTEJIBLHO 00111ero 00bemMa
NPOU3BOJCTBA B cTpaHe [2]

O0beM MPOMBIIUICHHOTO MPOU3BO/ICTBRA (B MIIPJ CyM)

456 056.1 553 265.0 655821.9

O0BeM MPOU3BOICTBA TEKCTHITHHBIX W3S (B MIIPT
cym)

52372.3 62 850.7 711211

HoBbie TexHOMOTHY MIJIAHOMEPHO BHEIPSIFOTCS HA
MIPOM3BOJICTBAX KOBPOB YK€ HECKOIBKO NECATHICTHH.
Tak, Hanpumep, B XX Beke MPOHU3OIIET MacCOBBIH
Mepexoa OT PYYHOTO Tpyda K MAIIUHHOMY, YTO
TIO3BOJIHIIO CYIIECTBEHHO COKpaTHTh BpeMs
W3TOTOBJICHUS, YBEIUYUTH OOBEMBI IPOM3BOJICTBA
KOBPOB, MOBBICUTh HMX Ka4yecTBO. A C pa3BUTHUEM
XUMHUYECKON MPOMBIIIJIEHHOCTH TMOSBUJINCH HOBBIE
CHHTETHYECKHE BOJIOKHA, KOTOpBIE CTajld IIUPOKO
WCIIONIb30BaTHCSl B TEKCTHUIILHON MPOMBIIINIEHHOCTH, B
TOM 4YHCIIe JJIs U3TOTOBIEHU KOBpoB. Hampumep, 310
HEWUJIOH U MOJUIIPOIIHIICH.

[MompoOHee oOcTaHOBUMCS Ha TEXHOJOTHSX,
KOTOpBIC  WCIIONB3YIOT  BEAYIIHEC  IPEATIPHUSITHA-
MIPOM3BOUTEIN KOBPOB, M HA TOM, KaK OHH IIOMOTAIOT
co3/1aBaTh Ooee MIpHUBIICKATEIbHEIC,
(hyHKIIMOHATIHHBIC W JOJITOBEYHBIC U3,

KomnblorepHoe MmoaenupoBanue u uugposas
ne4yaThb

KomriproTepHoe MoJIeIMpoBaHUE CTallo 0a30BOii
TEXHOJIOTHEH JJIsl KPYIHBIX MPOU3BOIUTENEH KOBPOB.
XoTsl, KOHEYHO, B HEKOTOPBIX BOCTOYHBIX CTpaHaXx
COXPaHSIIOTCSI MPENPUITHSI-IPUBEP>KEHITBI
TPaJULIMOHHBIX METOJIOB, KOTOPBIE MPEATOYUTAIOT
paboTaTh 10 pHCYyHKaM, CIEIaHHBIM OT PyKd. Tem He
MeHee, Oaromapsi MporpaMMHOMY OOECIICUCHUIO IS
CO3/IaHus 3d-mopaeneii KOBPOB, mporiecc
MPOEKTUPOBAHUS YNPOILAETCS, a TOTOBBIA MPOIYKT
BBITJISIAUT UMEHHO TaK, KaK 3aayMai Ju3aiHep.

[Ipormiecc MPOUCXOAUT CHEAYIOUMM 0Opa3oM.
CHavana pam3aifHep CO37AaeT TPEXMEPHYIO MOMIEIh
KOBpa, KOTOpasi MO3BOJISET €My THIATENbHO HM3YYUTh
JIeTaJId U3aifHa W TIPEJCTaBUTh, KaK KOBep Oyaer
BBITJISIZIETh B pEalbHOM HHTEpPhEpe. 3aTEM OH MOXKET
ObICTPO 1 3PPEKTUBHO CO3/AATh Pa3IUIHBIE BAPUAHTHI
Jn3aiiHa, W3MEHsIsl LIBETOBBIE CXEMbI, pa3Mepbl U
y30pbl, YTOOBI BHIOpaTh Hamboyiee MOIXOIAIIHN
BapuaHT. HakoHel, OH MOXET MpOaHAIU3UPOBATH
MPOIMOPLMHU U COOTHOILLIEHUE HJIEMEHTOB AM3aiiHa s
JIOCTIDKEHUSI TAPMOHHH M 3CTETHYSCKOro OaiaHca B

HHTEphEpE.
Kpome 3TOro, KOMITBIOTEPHOE MO/ICIHPOBAHUE
mo3BoyisieT  3PQPEKTUBHEE  HCIIOJIB30BATh  TaKYHO

MHHOBAIIMOHHYIO TEXHOJOTHIO KaK IIU(pOBas MedaTh.
Tocnenmss TTO3BOJISIET JIETKO CO03/1aBaTh
WHAWBUAyaJbHBIE  OU3aiHBI  KOBPOB —  OT

aOCTPaKTHBIX Y30POB /IO MOJHOLEHHBIX (oTorpaduii.
YeTkocTh M300paXKEHHUsI U TOYHOCTH IIBETONEpEauy B
9TOM citydae Oyzmer Oomee BbIcokoi. Kpome storo,
mudpoBas meyaTh IMOMOTAeT IEPCOHAIN3UPOBATH
W3AeNNs, HampuMmep, I00aBIATh HAa HHUX HMMS WIH
JIOTOTHN 3aKa34YHKa.

[MoaroroBka k HaHeceHHIO LM(PPOBOI me4YaTH
MPOUCXOMUT B  HECKonbko 3TanoB. CHauana
XYJOXHHKH PUCYIOT AM3aifH. 3aTeM pa3pabaThIBAIOT B
rpadguyeckux mporpamMmax HU(GPOBYIO BEPCHIO y30pa
WIM H300pakeHHs, HACTpauBalOT €ro pasMepsl U
nBeta. [locne 3TOro cnennanbHBIM NPUHTEP HAHOCUT
n300pakeHne Ha MaTepuall, KOTOPBIH BKIIIOYACTCSA B
CTPYKTYpy KOBpa — Ha JTalle TKadecTBa, JIMOO Ha
9Tane OTHEIKH, KOrJa K W3ACNNI0 J100aBISIOTCS
JIOTIOJTHUTEJIbHBIE JIEKOPATHBHBIE SJIEMEHTHI.

Hcnons3oBanue KOMITBIOTEPHOTO
MOJIETTMPOBAHMS U HU(PPOBOH 1Me4aTH MMeeT OoJbIIoe
3HaYeHHe W B LEJIOM M TPOM3BOJACTBA: OTH
TEXHOJIOTHHM TII03BOJIAIOT YIPOCTUTh M YCKOPUTH
HpONENYpsl NPOEKTHPOBAHUSA W CO3MAHUS H3ENHil,
ABTOMAaTH3HPOBATH HEKOTOPBIE PyTUHHBIE MPOLECCHI U
Jake BBINOJHATH HEKOTOpBIE 3aJaudl  yJaJIeHHO.
BHenpenne 53TuX TEXHOJOTHH Takke OOOCHOBAHO
KOHIIETIINEH «OBICTPOH MOJBI» — B TIOCIIETHHE I'O/IBI B
TeKCTWJIHOH  NPOMBIIUICHHOCTH  CHOPMHUPOBAIICS
TpeH Ha OBICTpOE OOHOBJIEGHHE acCOPTHMEHTa, a
YTOOBI YCHETH 32 CIIPOCOM, HEOOXOIMMO ITPOM3BOANTH
MIPOYKIUIO OBICTPO, YAEP)KHBAash BBICOKHH YPOBEHBb
KayecTBa.

Yacto mewaTHBIE KOBPHI TIPOM3BOAATCS U3
MOJIMACTepa WM HeiyoHa. OHM JOCTaTOYHO TOHKHE,
MSATKHE ¥ KOMIIAKTHBIE JJIsl TOTO, YTOOBI CTHPATh UX B
CTUpaJIbHOM MallnHe. Beayuine npou3BoAUTeNu Jat0T
MMOKYTIAaTEIsIM TapaHTHIO, YTO CIYCTS CEMb CTHPOK
n300paxeHne Ha MX KOBPE OCTaeTcsl SIPKUM, a camMo
U3JEJIUE COXPAHUT CBOU CBOICTBA.

HccnenoBatenn TamKUKCKOTO TEXHHYECKOIO
yHuBepcuTeTa uMeHH akagemuka M.C. Ocumn
OTMETUIIM €II€ OJHO Ba)XKHOE MPEUMYIIECTBO 3TUX
TEXHOJNOTHH — 9KOJOTHYHOCTh. B  uacTHOCTH,
UCTIONB30BaHNE LU(PPOBONM MedaTH Il HAHECCHUS
PUCYHKOB M Y30pPOB IMO3BOJIIET MHHUMH3HUPOBATH
BEIOPOCHI YTIIEKUCIIOTO Ta3a Ha 95%, CHU3UTH pacxon
aMeKTpo’Hepruu Ha 57%, a Bomel — Ha 62% mo
CPaBHEHHIO C aHAJIOTOBBIM 00opymoBaHueM. [3]
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HoBble MaTepuaabl U PEUKIUHT

B Hacrostuit MOMEHT OobInast YacTh KOBPOBOM
OPOAYKIIMH B MHPE TPOM3BOAMTCA U3  IIATH
MaTepHaJiOB: HEWJIOHA, IOJUIPONHIICHA, MOJIHICTEpa,
aKpmiia U BUCKO3BL. J{0JI MPOAYKIHH TI0 KAXKIOMY H3
MaTEepHaJIOB MOXXET OTIMYAThCS B 3aBUCHMOCTH OT
pEeruoHa v CerMeHTa.

TpeH,u Mnocjacanux JIET —  HapacTarouas
MOMYJIAPHOCTDH U3IeIui us3 HCHaATypaJbHbIX
MaTepHrajioB. COBpeMeHHLIe TCXHOJIOTUHU II03BOJIAIOT
CcO3aBaThb CHHTCTHYCCKUC MarepuaJibl C

YIIy4IIEHHBIMU CBONCTBAMH, TaKMUMHU KaK MSTKOCTb,
TemIoTa W 3ByKomzomsmusA. Ilpm 3TOM KOBpBEI U3
CHHTETHYECKHX MaTEpHalioB JCIICBIE, YXa)KUBATh 3a
HUMH Tpome. A camu wu3genus —  Oojee
n3HococTolkue. Hampumep, KOBpbI U3 monuicTepa U
MOJMIPOTNTMIICHA OJ1aro1apsi CBOMM CBOHCTBaM XOPOIIO
HOJXOJST s MoMenleHu c BBICOKOM
MPOXOAUMOCTBIO.

Hcnonp3oBaHHe CHHTETHUECKUX TKaHEH Ui
CO3/aHMs KOBPOB JaeT Ju3aiiHepaM IIUPOKHUE
BO3MOXKHOCTH JJIsI peaju3allid CBOMX TBOPYECKHUX
uaed M CO3MaHMS  YHUKAIbHBIX  HMHTEPHEPOB.
Hampumep, 3a cder TOro, 4Yro CHHTETHYECKHE
MaTepuabl MOTYT ObITh OKpPAIICHBI B IINPOKHIA CIIEKTP
I[BETOB, MOKHO CO3JlaTh KOBPBHI B JIOOOH I[BETOBOI
ramme, ¢ JII00OH reoMeTpuei 1 y3opaMu. A ¢ y4eToM
TOTO, YTO TaKHWE MaTepHajbl CIOCOOHBI IMHUTHPOBATh
pa3IuyHbIe TEKCTYyphl (HAIpHUMep, IIEepCTh, IIEJK,
BEIIOp W MHOTO€ JIpyroe) Iu3aiiHepsl MOIy4YaroT
BO3MOXKHOCTBh CO34aBaTh KOBPHI C Pa3HOOOpPa3HBIMU
MOBEPXHOCTHBIMHU OT/EJIKAMH, KOTOpbIe H00aBISIOT
YIOT U CTHJIb B HHTEPBEP.

HccrnenoBaTenu cXoAaTcsi BO MHEHHH, YTO CIIPOC
Ha CHHTETHYECKHE M CMECOBBIC TKaHW IPOJOJKUT
pacTH, mpuMepHO Ha 7% B roj — B CBSI3U C TEM, YTO
u3feIMs M3 HHUX O0O0ECcreunBarOT MaKCHMaJIbHYIO
(YHKIIMOHATIBHOCTH, KOM(OPTHOCTh U KadeCcTBO IPH
MHUHUMaJbHOW 1eHe. VX HCHonb30BaHHME —TakkKe
OTKpBIBAaET BO3MOXKHOCTH TSt YBEIMUYCHUS
MPOM3BOUTEIHHOCTH MPEINPUATHA U AT Tepexoja
Ha MacCOBYIO KACTOMU3AITUIO U3JeNni. [4]

Ilocnenmnme  romel  Bce  Oonblne  JIFOJEH
3alyMBIBAOTCS 00 OCO3HAHHOM IMOTPEOJICHUN — OHH
CTaparoTcs peke HpuoOpeTaTh HOBBIE TEKCTHIIHHBIE
W3JENHUs], U TI0 BO3MOXKHOCTH OTHAIOT NMPEIINOYTEHHE
BelllaM M3 IepepadoTaHHbIX MaTepruasioB. Ha koBpsI 1
KOBPOBBIE  MOKPBITUS ~ ATOT  TPEHA  TaKxKe
pacmpoctpansiercs. 1 B 3Toi oTpaciu ecTh OONBIION
NOTeHIMA] ISl pelUKIuHra. Tak, IO OIleHKam
MHXUHUPUHIOBON kommanuu Aduafil, coBpemenHbie
TEXHOJIOTHH MTO3BOJISAOT IpH 1tepepadoTke 10 000 ToHH
HEHJIOHOBBIX KOBpOB cdkoHOoMHTH 70 000 OGappeneit
ceipoif HeTH M m3bexarp 65 100 TOHH BBIOPOCOB
YTIIEKHUCTIOTO Ta3a. [5]

Hekotoppie  KOMmaHWum  yXe  HAy4YHIHCh
CaMOCTOSITENIFHO TPOM3BOIUTH IS ce0sl ChIppe W3
orxonoB. Hampumep, y30ekckuil IpPOM3BOAUTEID
koBpoB SAG camocrositesnsHO niepepabarsiBaer PET-
OyTBUIKM: HM3MEJIbYaeT HX IO COCTOSIHUSI XJIOIBEB,
nepepabaTbiBaeT 3TH XJIONbSI B TOTOBYIO HHUTKY M
UCNONB3YyeT €€ Uil MPOU3BOACTBA KOBpOJIMHA. B

MEPCIIEKTUBE KOMIIAHMS IUIAHUPYET JenaTb U3
nepepabotaHHbIX PET-0yThITOK HE TOJIEKO OCHOBY ISt
KOBPOJIMHA, HO ¥ U3/ENNUS MTOIHOCTHIO.

Cerogas  mepepaboTaTh  CTapple  KOBPHI
MIPaKTHYECKH HEBO3MOXHO. MHOTHE U3 HUX COCTOAT U3
HUTEN pa3HBIX MAaTEPUAJIOB C Pa3HbBIMU CBOMCTBaMH,
JUIL MX TepepabOTKH HyXKHa pasHas TemIieparypa
HarpeBa. C mepexoJoM Ha IPOM3BOJACTBO KOBPOB,
COCTOSIIIMX ITOJHOCTBIO M3 TOJIMACTEPa, IPOodJieMa MX
nepepaboTKu B OyAyIIEM, PEIIUTCS.

Hcnonb3oBaHue mnepepabOTaHHBIX MaTEpPHANIOB

TaKXkKe CTUMYJIHpYeT pa3BUTHE HOBBIX UAEH U
TEHICHIUH B cdepe KOBPOBOTO IPOM3BOACTBA.
JuzaliHepsl ~ aKTMBHO  3KCHEPUMEHTUPYIOT  CO

CMEIIMBAaHWEM DPAa3HBIX BHAOB MepepabOTaHHBIX
MIPOYKTOB, CO3/1aBasi TAKUM 00pa3oM MHHOBAIIMOHHBIC
U yCTOWYMBBIE K OKpY’Kalomed cpeae HpOIyKTHI.

Bmecte ¢ Tem, mNpuUMEHeHHE HepepabOoTaHHBIX
MaTepualioB UrpacT BAXKHYIO pOJIb B TBOPYECKOM
Ipollecce  CO3JaHUS  KOBpPOB. OTO  IO3BOJISAET

nu3aitHepaM paspabaThiBaTh 00Jee JKOJOTUYHBIC U
COBpPEMEHHBIEC peIIeHHUs Ui YIydlIeHHs KadecTBa
JKU3HU JIIOICH.

HckyccTBeHHBII HHTEJIEKT

Cerogas TEXHOJIOTHUH, CBsI3aHHEBIC c
HCKYCCTBEHHBIM MHTEJUICKTOM, BHEAPSIOTCS B pa3HbIC
oTpaciy Tpow3BoAcTBa. IlepBple mmarm B 3TOM
HaTIpaBJICHUH JeNlacT M KOBPOBas MPOMBIIIICHHOCTS.
Kommannu mpoOyIOT pa3mudHBIE pEIIeHHUS I
aHalM3a  CYIIECTBYIOUIMX  JM3alHOB,  KOTOpPBIE
BIIOCJIEJICTBUH MOTYT YITyUIIUTh Ka4ecTBO
CYIIECTBYIOIIETO MPOEKTa UM CO37aTh HAa €0 OCHOBE
Opyroil mpoekT. [Ipum 3ToM IpHUIOKEHUS CIOCOOHBI
TeHEepUPOBaTh KAPTHHKH B MAaKCHMAaJIBHO KOPOTKHUIT
CPOK — a 3HAYUT, MOKHO OBICTPO MOJYYHUTH PAa3HEIC
BapHAaHTHI IW3alfHa U BEIOPATH M3 HUX JTYYIIUI.

WHorma HeWpoceTH HWCHONB3YIOTCS JOaxe IpH
MIPOU3BOJICTBE KOBPOB Bpy4YHYI0. Hampumep, mist Toro,
9TOOBI 00JIce TOYHO BOCIIPOHU3BECTH CIOXKHEIC Y30PHI.
Tak, Hampumep, B  uHauiickom  Kammupe
UCKYCCTBEHHBIM  WHTEJUIEKT  HCIOJB3YIOT UL
HPOHU3BOJCTBA KOBPOB CO CIIOKHBIM TPAIHIIMOHHBIM
y3opom Tamum. Ilpu BocmpousBeaeHUU 3TOro y3opa
TKaYl YacTO JOIyCKAIOT HEeOOJbIINe OMIMOKH,
KOTOpBIE TPYAHO OOHAPYXUTHh JO OKOHYAHHS BCEX
paboT Ha ompeeIeHHOM yJacTke KoBpa. Celiuac mepesn
HayaJloM pPaboThl PHCYHOK Yy30pa, CO3IAaHHBIA IS
KOHKPETHOI'O KOBpa, MEepeBOAUTCS B KoA. Tkad mo-
MIPEXKHEMY CO3/aeT KOBEP BpPYUYHYIO, HO OH TaKiKe
UCTIONB3YeT NpOrpaMMHOE oOecrieueHne Ha OCHOBE
HCKYCCTBEHHOT'O MHTEIIEKTa, KOTOPOE IOMOraeT emy
CBOEBPEMEHHO OOHApY>KMBATh U MCHPABIATH OLIMOKH
[6]

Eme onmHa IIGHHOCTH pEHICHWH Ha OCHOBE
HCKYCCTBEHHOTO MHTEJUIEKTA 3aKJIFOYAETCSI B TOM, UTO
OHH CIHOCOOHBI CO3/aBaTh JAW3AHHBI C Yy4YETOM
KOHTEKCTa M TpPeanoyTeHnit mnoTpedbureneil. Bo-
MEPBBIX, UCKYCCTBEHHBI UHTEIEKT MOXET MOMOYb
OIPEAEIUTh ONTHMAIbHBIE I[BETOBbIE KOMOWHALMK U
CXEMBI Ul KOBpPOB, YYHMTBIBAsI JW3aiH MHTEphepa U
TpeOOoBaHUsI 3aKa3uMka. Bo-BTOpBIX, aJIrOPUTMBI
MAaIIMHHOTO OOY4YeHHUsS! CIOCOOHBI NPOAHAIN3UPOBATH
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Oomnpie 00BEMBI TAHHBIX O TMOMYJSPHBIX CTHISIX W
TEHICHIWSIX B AW3aifHe, YTOOBI MPEIIOKHUTh AU3alH

W3ICTHS, KOTOPBIH Oyner BoCTpeOOBaH
MOTPEOUTEISIMH.
JobaBuM, dYTO HCKYCCTBEHHBIH  HMHTEIUICKT

HCIIOJIB3YE€TCS HE TOJIBKO B I3aiHe KOBPOB, HO 1 JUIA
yapaBJ€HUA POU3BOJACTBOM. HaanMep, peuicHus Ha

OCHOBE 9TOM TEXHOJIOTUH MO3BOJISIIOT
MPUOPUTU3UPOBATH 3aKas3bl. HckyccTBeHHbIH
MHTEJUIEKT  YYUTHIBA€T  Pa3M4HbIE  I1apaMeTpbl

KJIMEHTOB — HalpuMep, NMEePUOUMIHOCTh HX 3aKa30B,
OCTaTOK UX MPOJXYKIUH Ha CKJIaje, 000pOT KOMITaHHH,
Y MIOKAa3bIBACT, KAKOH 3aKa3 HEOOXOAUMO ITOCTaBUTh Ha
MPOU3BOJICTBO HEPBYIO OUEPEIb.

BriBog

B coBpeMeHHOM Mupe TEXHOJOTHH HIPAIOT
KITIOYEBYIO pOJb B JHU3aliHE KOBPOB, M MX Ba)XKHOCTH
Oymer TONBKO  BoO3pacTtaTh.  Bo-NepBBIX, OHHU
MO3BOJISIFOT CO3/1aBaTh OOJiee CIIOKHBIC U yHUKAJIbHBIC
JMU3aiiHbI, KOTOpbIe OBUIM OBl HEBO3MOXHBEI 03
UCIIOJIb30BAaHHsI KOMIIBIOTEPHOTO MOJIEIUPOBaHHUS U
mudpoBoli  meuarn.  Bo-BTOpBIX,  TEXHOJOTHH
MOMOTAIOT YJIy4IlIUTh 3(PPEKTUBHOCTH POU3BOJCTBA,
COKpamias BpeMs Ha M3TOTOBJICHHE KOBPOB U
yBenM4MBasi OOBEMBI MPOM3BOJACTBA. B-TpeThuX,
UCTIONIb30BaHNE MHHOBAIMOHHBIX MATEPHATIOB, TAKHX
KaK CHHTETHYECKHE BOJIOKHA, IO3BOJISIET CO37aBaTh
Gosiee (YHKIIMOHAIBHBIC W JIOJITOBEYHBIC KOBPHI —
KOTOPBIC MOYKHO Mblib, UCHOAb30BAMb MHOSOKDAMHO.
W HakoHell, TEXHOJIOTMU CIIOCOOCTBYIOT CO3IaHUIO
0oJiee TOCTYITHBIX U MPUBJIEKATEIbHBIX MPOAYKTOB IS
MOTPEeOHUTENICH, eias X KIII0YeBhIM (DAKTOPOM ycIiexa
Ha pbIHKE.

B ycnoBusx  OBICTpOTO  Pa3BUTUS  pBIHKA
JIOMAIIHEro JeKopa ¥ MHTEPhEPHOTO u3aiiHa BayKHO
ObITh B TpeHAE W IpeAsarath IOTPEOHTENIM
COBPEMCHHBIE M  HMHHOBAIIMOHHBIE  PEIICHHUS.
Hcnonp3oBaHye MepeoBbIX TEXHOJIOTHH B JU3aiiHe
KOBpOB roMoraer MIPOMU3BOTUTEISM ObITH
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KOHKYPEHTOCIIOCOOHBIMH, MIPHUBJIEKAThH HOBBIX
KITUCHTOB " YIOBIETBOPATH OTPeOHOCTH
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CPABHUTEJIbHBIN AHAJIN3 IMIOKA3ATEJIEL KAYECTBA BOJIbI

AHHOTaIIl/Iﬁ. HpeﬂCTaBHCHHaX CTaTbsd MOCBANICHA ONPCACICHUIO HEKOTOPBIX XHUMHYCCKUX CBOMCTB

NUThEBOM BOABl cena ["aparanuisl

CanpsgHCKOTO palioHa U CPaBHEHMIO IIOJyYEHHBIX pe3yJbTaTOB C

HOPMaTHBHBIMH JTIOKyMeHTaMu. [IpoObl BoJbI OBUTH B3STHI M3 8 TOUEK M JOCTAaBJIEH B J1abopaTopuio [ MrueHs
Hayuno-Uccnenoparenbckoro MuacTiTyTa Menumuackoit [Ipodmnaktuku nmenu B.JO. Axynnosa.

B xone paboThI HCHOTB30BATIMCH KOMIIEKCOHOMETPUYECKHH, apreHTOMETPHUYECKHI U BECOBOIT METO/IBI.

B xome XUMHYECKOro HcciienoBaHus ompenensin Ph, o0myo kecTkocTh, KOIMYECTBO XJIOPUI-HOHOB H

CyXO0ro ocraTtka BOJbI.

Pe3ynbraThl HMCCIIeIOBaHHI MOKa3anu, 4yTo xumudeckue mokaszatenu (Ph-7,5+0,25, obmias »ecTKoCThb-
7,6£0,23 MrokB/mM3, KOJIMYECTBO XJIOPHA-MOHEI-65,2+3.37 mr/mm3, cyxoi ocratok- 753,5+29,12 mr/am®) B

npezienax HOpMbI.

Knrouesvie cnosa: numovesas 6‘0()61, cpaeyumeﬂbezﬁ ananus, 06u4aﬂ HcecmkKocnitvb, Koauvecmeo leOpMO-uOHbl,

Cyxoll ocmamox 8 800e

Keywords: drinking water, comparative analysis, total hardness, amount chloride ions, dry residue in water

AKTYyaJIbHOCTH HccienoBaHus. B coorBercTBUN
C COIHUAIBHO-IUICMHUOIOTHIECCKUME TPEOOBAHUIMHI
MUTHBEBass BOJA JOJDKHA OBITh SIHUAEMHOJIOTHYCCKU
0e30macHOM, XWMHYECKH TOOPOKAYEeCTBEHHOW U
OpTraHOJICITHICCKH YIOBJIETBOPUTEIBHOM. B
HACTOSIIEe BpeMs MPHOPUTETHOW 3ajadcii ocTaeTcs
W3yYeHHE CaHWTAPHO-XMMHYECKHX ITOKa3zaTeneil mpod
BOJIBI, OTO6paHHBIX N3 HCTOYHUKOB BO}IOCHa6)KeHI/I$[ H
pacnpenenurenbHbX ceTeil. HeynonerBopurenbHoe
COCTOSTHUEC BOIHBIX HCTOYHHUKOB SABJISICTCS OOHUM U3
OCHOBHBIX (DaKTOPOB, BBI3BIBAIOIINX  yXY/IICHUE
OpPTraHOJICNITUYCCKUX W XUMHUYCCKHX IIOKa3aTenei
BOABl. B CBsI3M C O3TUM Ka4ecTBO BOABI B
paclpelneuTeNIbHBIX ~ CeTSIX  HE  COOTBETCTBYET
CaHWTapHBIM TMpaBWIaM W HOpPMaMm, H© JIIOJU
BBIHYK/ICHBI UCTIOJIE30BaTh AIbTCPHATHBHEIC
HCTOYHHUKHU BOJBI (POJHUKOBYIO BOXY, KOJIOJC3HYIO H
apTE3UaHCKYIO BOJY, OyTHJIIMPOBAHHYIO u
(buUIBTpOBaHHYIO CeTeBYIO Boxy). Jlns mpeomoneHus
CYIIECTBYIOIIMX TIPOOIEM 3amuTa OKPYKaromei
cpensl M MCTOYHUKOB XO3SHCTBEHHO-TTUTHEBOM BOIBI
OT 3arps3HAIONINX BEIIECTB MO-TIPEKHEMY HAaXOIHUTCS

B [ICHTPE BHUMAaHUS KaK OJUH M3 KU3HCHHO Ba)KHBIX
BOTIPOCOB.

Penrenue yka3aHHBIX MPOOIEM MOXKET MIPHBECTH K
YCTpaHEHUIO (aKTOPOB PHCKA, CUUTAIOIIUXCSA IS
3/10pOBbsI HACEJIEHUS HEAOMyCTUMbIMH [ 1, 2].

DKCIIEPTHI IOJArak0T, YTO 3aaChl TUTHEBOM BOJIBI
uccsakaoT. I[lo wx pacueram, 47% HaceneHus
CTONIKHYTCSI ¢ HeXBaTKou Boabl B 2030 romxy, a B 2050
roty OBICTPBIA POCT HACENEHUS B Pa3BUTBIX CTpPaHAX
ycyryourt 3ty npobnemy [3, 4].

BbleymoMsiHy Toe XapaKTepHO u JUTSt
AszepOaiimKkaHCKON PecrryOnmkmn. Tax KaK,
AzepOaiijpkaH sIBISICTCS CTpPAHOM, HaXOMAIICHCS B
caMoi HEeYIOBJIETBOPUTEIBHON CUTYAIUH CPEIU CTPAH
3akaBKa3bsi C TOUYKH 3PCHUS PECYPCOB IIUTHEBOM BOIBI.
Jlums 10% pecypcoB mpecHoi Bojael Ha HOxHOM
KaBkaze  mpumHaamekaT — Hamed — pecmyOluke.
3arpsi3HeHWE  BOJABI, TOCTYMAKINEH B  Hamly
pecrry0iIMKy depe3 pPeKH C TEpPUTOPHil COCETHHUX
pecrry0IMK, B O4YepemHOW pa3 OCIOXKHSAET CIPOC Ha
BoJHbIE pecypcebl. Ilo  3TOl mpuumHE BOIPOC
oOecrieueHNsT TATHEBOM BOHOH WMeEeT OOJBIIOE



|
DM £t European Scientific Journal #02(99), 2024

31

3HaueHWe IS Hamed crpaHsl .’TocymapcTBeHHAs
MpoTrpaMMa  COIMATbHO-3KOHOMHYECKOTO Pa3BUTHS
pernoHoB  AzepOaiimkaHckoi — PecrmyOmmku” u
Pacnopsuxenne  Ilpesmmenta — AsepOaiimkaHCKOH
Pecny6mmkn Unpxama Anuesa ot 27 utomnst 2020 roxa
Ne2178  “Ilman meporpuaATHH 1O OOECIECICHUIO
PalMOHATIBLHOTO UCIIOIB30BaHUSI BOJIHBIX PECYpCOB Ha
2020-2022 roapl”, a TaKkKe Ha IMOCTOSIHHON OCHOBE U B
COOTBETCTBHH C 3a/1aucii oOecrieueHns KaueCTBEHHOMN
NIUTHEBOM BOJOM peanu3yercs KOMIUIEKCHBIM IUIaH
MEpOTPUITHIA o YIAY4IIEHUIO MUTHEBOTO
BOJIOCHA0KEHHMS HacCeJIeHUS PETHOHOB,
MPEINPUHUMAIOTCS CEPhE3HBIE IIaru IO CO3IAHHIO
HOBBIE HHPPACTPYKTYPEIL.

B HCCIICTOBAHUIX MeKTyHAPOIHBIX
OpraHm3aIyii, B TOM uucie BcemmpHOro OaHKa,
OTMEYaeTCs, YTO MHOTHE CTPaHBI MHpPA MO-TIPSIKHEMY
CTAJIKMBAIOTCS C TNpoOJieMaMH IUTHEBOW  BOJBI.
Crnenyer OTMETUTh, YTO OTPOMHBIE BOJIHBIE MPOEKTHI,
peanu3oBaHHbIe B A3epOaiikaHe B MOCIETHUE TOJIBI,
MOJTHOCTBIO M3MEHHIIN CUTYAIHIO B IOJO0XHUTENbHYIO
cropoHy. Cpeam OTHX TPOEKTOB MOXHO 0C000
oTMeTHTh  BojmompoBox  Orys-I'abama-baky  u
BomoxpaHmnuma Takrakoprmy. Ha ocB0oOOKIEHHBIX
3eMIISIX ~ MIMEIOTCS  KpPYIHBIE HCTOYHHUKH  BOJIBI
(Capcanrckoe u CyroBymaHcKOe BOJOXPaHWINIIA) U
STH UCTOYHHUKH (POpPMHUPYIOTCS TaM. B cooTBeTCTBHH C
IaHoM JeiictBuii B baky W Ha AmniuepoHCKOM
MIOJIyOCTPOBE, a TAK)KE BO MHOTHX TOpPOJIaX U paioHax
Hallen pectyOauKH (r.IIupBan, I'obycran,
Canpstackuit, Hedruanmnackuit, I'amxurabynbckui,
I'enaGeiickmii, ToBy3ckuii, I'epanboiickuii paifioHsI) ¢
HCTIOJIb30BaHHEM MOJIYJIbHBIX BOJIOOYHCTHBIX
COOPY>KEHHH YCIEIIHO OCYIIECTBIAETCA obecrnedyeHne
HaceJIeHWe UTHEBOU BOJOH.

Ha ocHOBaHWM BBINIEHU3IONKEHHOTO MOXKHO
clenaTh BBIBOJ, YTO MpoOJeMa MUTHEBOH BOABI C
TUTHCHUYECKHI YHUCTOMH, AMHUIEMHOIOT HICCKH
Oe3omacHoit u YIOBJICTBOPUTEIHHBIMH
OpTaHOJICITUYECKH CBOWCTBAMHU OCTAeTCS OTHOH M3
npobieM, OXHUIAIOUUX PpEIIeHUs] He TOJBKO UL
HaIIel pecmyOJIMKY, HO U JJIs BCeU TUTaHETHI.

Henbio wuccaenoBanusi ObBUIO  OIpECIICHHE
HEKOTOPBIX XUMHUYECKHX CBOWCTB THTHEBOH BOJIBI B
cenre aparanuier CanbsSHCKOTO paiioHa M CpaBHEHHUE
MOJTy9YE€HHBIX PE3yIbTATOB C CAHUTAPHBIMH MIPABHIIAMHU
1 HOpMaMHU.

Marepuanbsl ¥ MeTOAbI HMccJaeqoBaHus. B
KayecTBe OOBECKTa HCCIEAOBAaHUS HCIIOJIB30BANIACh
MUTBhEBass BOJA, B3ATas W3 KBapTup. B pabore
WCIOJIb30BaIN TUTPUMETPUUECKUNA U BECOBOU METOBI.
IIpr XUMHYECKOM HCCIIEJOBAHUM OTOOPAaHHBIX IPOO
Bo6l Ph onpenensn ¢ momomipto Ph-merpa, o6miyro
KECTKOCTb COJISTHON KHCIIOTOW, KOJHMYECTBO XJIOPHII-
MOHOB HUTPATOM cepedpa [5,6].

PesyabTatel m ux o6cy:xaenus. OmHuM u3
OCHOBHBIX TIOKa3aTejied KadyecTBa IHUTHEBOM BOJIbI
aBisiercs ee Ph, koTopslid cocrasun -7,5+0,25 (Hopma
6,8-8,0). Ph co3maer onTHManbHBIC YCIOBHS IS
HOPMAIIbHOTO ~ OCYIICCTBJICHUS  (PU3HOJIOTHYCCKHUX
MPOLECCOB B OpraHU3ME U  YCTOMYHMBOCTH K
3aboseBanusM. [Ipu ynoTpeOaeHUN BBICOKOIICTOYHOM

BOJBI TIOBBIIIAETCS UYBCTBHTEIBLHOCTD JKEIYIOYHO-
KHIIEYHOTO TPakTa K IapasuTaM, 4TO TNPHBOIUT K
BO3HHUKHOBEHUIO Pa3INIHBIX (JOpM 3a00IIeBaHHM.

O06mas xKecTKOCTh cocTaBmia -7,6+0,23, (Hopma -
7,0 MKk3KB/1M®), XOTS 3TO HEMHOTO GOJIbIIE HOPMBI, HO
CUUTAETCS IOMYCTHMBIM IPEAEIIOM U HE TIPEICTABIACT
yIpO3BbI 3710POBBIO HACEIICHUS.

B oTYeTax BcemupHhoit Opranuzanuu
3/1paBoOXpaHeHUs OTMeUaeTcsi 00paTHast 3aBUCUMOCTh
MEXAY KOJMYECTBOM KaJbLMsI U MarHusi B MUTHEBOM
BOJIE M  PaCIpOCTPaHEHHOCTBIO  apTepHAIbHOMN
THIIEPTEH3MH W OCTPBIX HAapyLIEHHH MO3roBOIO
KpoBooOpamieHus. B permonax, rae HCHONB3yeTCs
MsTKasi BOJa, ypOBEHb TUIIEpTOHMH Ha 25-30% BhImIC,
4YeM B APYTHX peruoHax [7].

[TpoTHBOMONOXXHOE TOMY, YTO OBUIO YNOMSHYTO,

MOXXHO  yBHJIETb B  HENAaBHO  MOSBHUBIIUXCS
JIMTEPATypHbIX  HUCTOYHMKAaX. Tak,  HEKOTOpbIE
SIIOHCKHE ~ y4Y€HbIE  YTBEPXKAAKOT, 4YTO  TAKOM

3aBUCHMOCTH MEXKIy KadecTBOM BOJAbl U YacTOTOMH
CEepPJICYHO-COCYTUCTHIX 3a0o0JeBaHUil HeT. B memsix
TOSICHEHMSI BBILLIECKAa3aHHOI'O CIEAYET OTMETUTh, UTO
ynotpebiaeHre Kak MSTKOW, TaK U KECTKOW BOJBI B
TEYEHUE IJIMTEIBHOIO BPEMEHU MOMKET IPHUBECTU K
IUcOalaHCY DIIEMEHTOB B OpPTaHW3ME M IATOTCHE3Y
CepICYHO-COCYTUCTHIX 3aboneBaHuii. He crmemyer

3a0BIBaTh, 4YTO JIFO0OM (PaKTOp MOXKET OKazaTh
TIOJIOXKHTEIBHOE BO3/CHCTBHE HA OPraHH3M TOJIBKO B
YKa3aHHOM UHTEepBaje KOHILICHTPaLlHU "
WHTEHCUBHOCTH [§].

CornacHo MOy 4EHHBIM pe3yJbraram,
KOJIMYECTBO  XJIOPHI-MOHOB B  mnpobax  BOJIBI,

0oTOOpaHHBIX H3 ceja [aparaiibl, CpPaBHHUTEILHO
HeBenuKko - 65,2+3,37 mr/nm® (Hopma - 10 350 mr/am®),
TOTa KaK KOINUYECTBO CYXOTO OCTAaTKa COCTAaBIISET
HECKOIIBKO BEIMIEe - 753,5+£29,12 mr/mm® (HOpMa - 1O
1000 MF/Z[Ms), Y CUMTAETCS IOIYCTUMBIM MIPEIETIOM.

W30BITOYHOE KOMHYECTBO MOHOB XJIOpa B BOJE
MPUBOAUT K HAPYIICHUIO CEKPETOPHOH (YHKIUH
JKENyIKa, BOJHO-COJIEBOTO 0anaHca, 3a00JCBaHUSAM
CEPJIEYHO-COCYANCTON CUCTEMBI, JKETUHOKAMEHHOU U
MOYEKaMeHHOH OoJIe3HH, a Je(UUUT BBI3BIBAET
TOIIHOTY, CYXOCTh BO PTY, MBINIEYHYIO CIa0OCTh H
BBINIAJICHUE BOJIOC. XUMHUYECKUM WIM MUHEpaIbHbIN
COCTaB BOJbI MOYKET IOBJIMATH HA €€ BKYC W BbI3BaTh
psa 3aboieBaHWi. YCTaHOBIEHO, YTO YBEIHUYCHHE
CTENEeHH MHUHEpaM3allud  BOABI  NPUBOAUT K
YBEIIMYCHUIO €¢ KeCTKOocTU. [lodToMy HEoOXoauMo
3HAaTh KOJHMYECTBO CYXOro OCTaTKa B MUTHEBOW BOJE
[9,10].

3akmouenne. Takum o0pa3aMm, MOJTyYCHHBIC
pe3yiabTaThl elle pa3 MoKa3ajlu, 4YTO HE TOJBKO Hallla
pecny0ivKka, HO U HaceJeHUe Halllel MIaHeThl BCeraa

HY)XJQ€TCS B  JMHIEMHUOJOTHYECKH  Oe30TMacHOM!,
XUMHUYECKHU KaueCTBEHHOM, OpPrOHOJIETITUYECKH
YAOBIETBOPUTEILHON MUTHEBOW BOAE. DTO 3HAYMT
3alIUTUTh  3J0pPOBbE  MUJUIMOHOB  JIIOJIEH U
CYIIECTBEHHO COKOHOMHTH JieHbI'H. [lonydeHHble
pe3yJibTaThl €lle pa3 IoKa3aldh, YTO KOJUYECTBO

o0IeH JKECTKOCTH M CyXOi ocraTka B Npodax
NIUTHEBOM  BOJBI, B3ATBIX M3 cena [aparamuim
CanpsiHCKOTO paiioHa, HECKOJIBKO MPEBHIIIAET HOPMY,
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HO CYHTAeTCs JOMyCTUMBIM TpenenoM. OmHako, 4. Jlykepuenko B.H., Hwuxomamse T.H.
JUIATENIFHOE WCIOJB30BaHUE J3TOW BOABI MOXET IlepCreKTHBBI pa3BHUTHS BOMOCHAOKEHHS MOCKBBI H

MPUBECTH K TOBBIIIECHUIO OCMOTHYECKOTO JIaBJICHUS B
Ia3Me KpPOBH M JMCICNTHYECKHM SBICHUSIM B
JnanpHelmeM. IloaTtoMy pekoMeHayeTCsl yCTaHOBUTD B
3TOM CeJie MOJYJIbHBIE BOJIOOYHCTHBIE COOPYKEHHUSI.
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BJIMSIHUE BJIOK HA IEPEKNCHOE OKUCJIEHUE JIMITUJ0OB U AHTUOKCUJAHTHYIO
AKTHUBHOCTbD B CBIBOPOTKE KPOBH Y BOJIBHbBIX C XUPYPITHMYECKHUM
SHJIOTOKCHUKO30M

Ramazanov J. N., Abdiyeva G.Kh.,
Eyvazova K.A., Abdullaev M. M., Rahimli Sh.I.

Pe3rome. Hamm mnpoBeneHo oOcienoBanne u JiedeHne 138 OONBHBIX € OCTPHIMH XHPYPIHUECKUMH

3a00JIEBAHUSMH OpraHoB 6pIOH.IHOI\/'I MOJIOCTHU, COIPOBOXKAAOIIUMUCA CUHAPOMOM BHHOFCHHOI\/'I HMHTOKCHKaIlUuHU.
BceM OOMBHBIM C OCTPBHIMH XHPYPTHYECKUMH 3a00JICBaHUSIMH OpPTaHOB OpIOIIHOW IIOJIOCTH, B IKCTPEHHOM
MopsAAKe OBUIM BBITIOJHEHEI OIICPATUBHBIC BMCIIATCJILCTBA C YCTpPAaHCHHMCEM IHNEPBUYHOTIO Ovara, CaHaI_[I/Iel\/‘I u
JIpeHUpPOBaHKEeM OpPIONIHOW MOJIOCTH. B TpenomeparioHHOM U TOCTEONEpallMOHHOM TepUuoax MpPOBOIUIH
JIC3UHTOKCUKAIIMOHHYIO M aHTHOAKTepHAIBHYIO TEPaIHIO.

B ocHOBHOII rpymne 00JbHBIX KpOME BHIIIEyKa3aHHOT o jtedeHns nposoaunu BJIOK (405 nm) ¢ skcno3unueit
10 MuHyT B Teuenue 3-7 AHEW B 3aBUCHMOCTH OT TsDKECTH DHAOTOKCHKO3a. B TiasmMe KpoBHW ONpEeIsInCh
MOKa3aTeNy MePEeKUCHOTO OKUCICHHS JIUITHUAOB M0 MaJoHOBOMY nuanbaeruny (MZIA) u AHeHOBBIM KOHBIOTaTaM
(IK). AaTHOKCHTaHTHAas aKTUBHOCTH KPOBH OILIEHUBAJIACh IO YPOBHIO KaTajla3bl U MepoKcHIasbl. Bee atn
IMOKa3aTe/iu n3ydajin 10 Havdajla JICUCHHUS U Ha l; 3; 5; 7 CYTKU IPOBOAUMOTIO JICHCHUS.

IMpumenennss BJIOK (405 nm) B KOMIUIEKCHOM JIEYE€HHE XHPYPTrHUECKHX OOJBHBIX C CHHAPOMOM
3HHOF€HH017[ MHTOKCHKallun I-1l crenenn MPAKTUYCECKU BO BCE CPOKHU IMOCICONCPAIIMOHHOIO NEpHOJa OKa3bIBACT
MOJIOKUTENbHBIN 3 dekT. BricTpo cHIKaloTCs 1 3aTeM HopMmanu3ytoTes rokazarenu MIIA, 1K, a taxke CM u
JIMU. TloBeImaeTcs aKTHBHOCTH KaTajda3bl M nepokcuaasbl, 4YTO CBHUACTCILCTBYCT O BbIPA)KECHHOM
neroxcunupytomem spdexre BJIOK.

[IpoBeneHHBIE HCCIEOBAHUS MOKA3aJId, YTO SKCTPAKOPIOpalTbHAs JeTOKCHKaIus B codetanun ¢ BJIOK
SABIIIETCS Hanboliee 3(1)(1)€KTI/IBHI:.IM METOAOM JICUCHUS OOJIBHBIX C CUHAPOMOM BHJIOFCHHOﬁ MHTOKCHUKAIIUN
TSKEJION CTeNIEHHU.

Summary. We examined and treated 138 patients with acute surgical diseases of the abdominal organs,
accompanied by endogenous intoxication syndrome. All patients with acute surgical diseases of the abdominal
organs underwent emergency surgical interventions with elimination of the primary lesion, sanitation and drainage
of the abdominal cavity. In the preoperative and postoperative periods, detoxification and antibacterial therapy
was carried out.

In the main group of patients, in addition to the above treatment, IVLT (405 nm) was performed with an
exposure of 10 minutes for 3-7 days, depending on the severity of endotoxicosis. Indicators of lipid peroxidation



L m
EESY

East European Scientific Journal #02(99), 2024

33

were determined in blood plasma using malondialdehyde (MDA) and diene conjugates (DC). Antioxidant activity
of blood was assessed by the level of catalase and peroxidase. All these indicators were studied before the start of

treatment and at 1; 3; 5; 7th day of treatment

The use of IVLT (405 nm) in the complex treatment of surgical patients with degree I-1l endogenous
intoxication syndrome has a positive effect in almost all periods of the postoperative period. The indicators of
MDA, DC, as well as SM and LIl quickly decrease and then normalize. The activity of catalase and peroxidase
increases, which indicates a pronounced detoxifying effect of IVLT.

Studies have shown that extracorporeal detoxification in combination with IVLT is the most effective method
of treating patients with severe endogenous intoxication syndrome

Kouesvie cnosa: BJIIOK, s3n0omoxkcukos, Maion ouaiwoe2uo, Kamaiasvl

Key words: IVLT, endotoxicosis, malone dialdehyde, catalase

BBenenne. IlepekucHoe OKHCIEHHE JIMIUIOB
SBIISICTCS HETPEPHIBHO IPOTEKAIOMIMM IIPOIECCOM B
TKaHAX OpraHu3Ma. JokazaHo, 9TO Ha
OMOMOJIEKYJISIDHOM YPOBHE pa3BHTHE JHIOTCHHOM
WHTOKCHKAIINHA XapaKTepu3yeTcs HHTeHCH(HUKannei

MPOIIECCOB I10JI Ha ¢downe ocIadIeHUs
AHTHO KCPI[[aHTHOfI 3alIUThI OopraHusma u, KakK
CIIC/ICTBHE, HECOCTOSTENBHOCTBIO ~ OUONOTHYECKUX

MeMOpaH, yrHeTeHHeM (EepMEHTATHBHBIX pPEaKIHid B
KJICTKe, H3MCHCHHEM IIPOLECCOB MeTabomu3smMa u
BHYTPHUKJICTOYHOTO  TOMCOKHHE3a,  HapyIICHUEM
dbyskuy u rrdepio KIeTk (AHapeeB A.A. U COaBT.,
1998; Kimumos A.U. u coasr., 1999; Ky3smenko JI.U1.
u coasT., 1999; Benokypos }0.H. u coasr., 2000).

B  ycloBusX  maToNoOruM, OCOOCHHO TP
BOCHAIUTENBHBIX 3a00JI€BaHUSAX, CTPAJaeT CHUCTeMa

aHTHOKCHHaHTHOI;‘I 3alllUThI. 210 IIPpUBOOUT K
I/I36I)ITO‘IHOMy HaKOIIJICHUIO BBICOKOTOKCHYHBIX
MMPOMEKYTOYHBIX u KOHCYHBIX IIPOAYKTOB

MEPEKUCHOT'O OKHCJICHUA JIMIHUIAO0B, YTO ABJIACTCA

SHJIOTEHHON  HWHTOKcHKanuu. [loaToMy  mouck
3O (PEKTUBHBIX METOAOB KOPPEKIWH HapYIICHHH
AHTUOKCHUJIAaHTHOW 3alllUTHl OpPraHu3Ma OCTaeTCs 0
HACTOSAIIETO0 BPEMEHUW  aKTyalbHbIM. M3yueHue
MWHAMHWKHA WM3MCHEHHS TIOKa3aTelel IMepeKrCcCHOro
OKMCJIEHUS JIMIIHAOB M CHCTEMBI AHTHOKCHJIAHTHOI
3alUTBl OpraHU3Ma B OCHOBHOM M KOHTPOJIBHOM
rpynmnax OOJIbHBIX CIY)KUT JOCTOBEPHBIM MPU3HAKOM
3¢ PEKTUBHOCTH POBOMMON TEpaInH.

Henblo HacTosimero ucciegoBanus. M3yuuts
cocrosiurie [IOJI M aHTHOKCHUAAHTHOW CHUCTEMBI B
3aBHUCHUMOCTH OT METOJOB TEpanmuud y OONBHBIX C
XUPYPru4eCKUM dHIOTOKCUKO30M.

Matepuan u Metoabl. Hamm mpoBeneHO
oOcienoBanme u yedeHue 138 OGOIBHBIX C OCTPHIMHU
XUPYPTUICCKUMU 3200JICBAaHISIMA OPTaHOB OPIOIITHOI
TOJIOCTH, CONPOBOXKIAIOIUMHUCS CUHAPOMOM
SHJIOTEHHOM HMHTOKCHKAIIMU. BONbHBIE 1O TIKECTH
SHIOTOKCUKO3a OBLIM pa3zielieHbl Ha TPU TPYIIIHL
Pacnipenenenue OOJNBHBIX MO CTEMEHU YHIOTOKCHUKO3a

OJHUM U3 3BEHbEB MAaTOTE€HE3a  CHHApOMAa  MPEJCTaBIIEHO B Taduuie 1.
Tab6muna 1
Pacnpenesienue 60JIbHBIX 10 CTeNIEHH IHT0TOKCHMKO03a
' p y mm &1 6 0 I b H B X
CreneHb SHJI0TOKCUKO3a Bcero
OcHoBHast Konrponbhas
I crenens (Jrerkas) 24 16 40 (29%)
II creniens (cpeHsis) 26 16 42 (30,4%)
III creniens (TspKenas) 34 22 56 (40,6%)
Bcero 84 54 138

B 1muasmMe KpOBH ONPEAC/SUINCH IOKA3aTeH
TMEPEKUCHOI0 OKHUCIICHUA JIMIIHUJI0OB 110 MaJOHOBOMY
muansaeruny (MJIA) u nueroBeiM KoHBRorataM (JK).
AHTHOKCHUIAHTHAS aKTHBHOCTH KPOBH
OlleHWBAJIaCh [0  YPOBHIO  KaTalla3pl W
nepokcuaassl. Bee 3TH moka3aTeny u3ydJaiu 10 Hadaa
neueHus U Ha 1; 3; 5; 7 cyTKM IpOBOJMMOTO JI€UECHUSI.

PesyabTaThl M UX 00Cy:KIeHHe. B OCHOBHOI
rpymmne  OonbHBIX, KoTophie mosydanu BJIOK,
HaOoaI0Cch CHIbKeHue KonmenTpanud MJIA u JIK u
MOBEIIIICHUE aKTUBHOCTH KaTajla3bl M MEPOKCHUAA3HI BO
BCE CPOKHM HAOIIOACHHA. DTO OCOOCHHO 3aMETHO Y
OONBHBIX C DHIOTOKCHMKO30M JIETKOH cremeHn. B

rpynmnax 0omsHBIX ¢ d3HAO0TOKCHK030M Il 1 11l crenenn
JUHAMHKA WM3MEHEHMs OTHX TIIOKa3aTreleil HaMu
OTMEYeHa HaYHMHAs C TPETBUX CYTOK TOCIE Hadaia
JICYCHHS.

B nepBBIe CyTKH MOCIIE onepaliy B KOHTPOJIEHOU
rpymnme OONBHBIX C 3HIOTOKCHKO30M | cTereHm
MIpOAOJDKAIM HapacTaTh mokaszatenu MJIA Ha 3,1%
(133,6 = 9,1 mmous/n, ucxogusle — 129,6 + 6,8
mmonw/n) u JAK Ha 2,7% (2,68 = 0,01 E/mi1, ncxomHsie
- 2,61 £ 0,02 E/Mn), cHmkamach KOHIICHTPAIIH
karanassl 18,2% (0,09 + 0,01 MMOJIB/, HCXOTHBIE
-0,11 £ 0,01 mmous/) u mepokcuaasbl Ha 12,8%
(35,4 £+ 2,4 mmonn/i1, ucxoansie - 40,6 + 0,1 MMOJIB/T).
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Y OONBHBIX C DHIOTOKCHKO30M CpEIHEH CTereHH
koHneHTparmsa M/IA mosrermaercs Ha 8,75% (223,6 *
8,9 MMomw/n, ucxomusle - 205,6 = 9,8 Mmonn/n) a
koHneHTpanusa JK ysenmnummace Ha 5,8% (4,0 = 0,03
E/mn, ucxomnsie - 3,78 £ 0,01 E/n). Y atux e 60J1b-
HBIX HaMH OTMEUEHO CHIDKCHHE IoKasarelnei
karanasbl Ha 20% (0,008 £0,001 MMOJIb/J1, HCXOTHBIE
0,010 + 0,0001 mmonb/n) 1 nepokcunassl Ha 21,9%
(25,2 £ 0,2 mmosb/n, ucxoausie - 32,3 +1,3 MMOJIB/I).

B KOHTPOJILHOM rpyrme [MaIEHTOB c
sHpoTokcuko3oM |l cremenn wu3MeHeHue dTHX
nmokaszaTenieii  Ooliee BBIPAKCHHO: KOHICHTPAIIHS

MJIA nossicunachk Ha 14% (326,6 = 20,1 MMomb/,
ucxonmuele - 286,4 + 17,9 mmons/n), JK Ha 21,7%
(6,06 = 0,02 E/n, ucxomuwsie -4,98 + 0,05 E/m).
OTMEYeHO pe3Koe CHIKCHHNE aKTUBHOCTH KaTaja3bl Ha
33,4%. (0,004 + 0,0004 mmonn/i1, ncxomasle - 0,006 +
0,0002 mmoub/n), mepokcuaassl Ha 23,7% (19,6 £1,2
MMOJIB/JT, UCXOIHBIC - 25,7 +1,4 MMOJIB/I).

B TO xe Bpemsi, B OCHOBHOH rpyie OOJbHBIX C
OHAOTOKCUKO30M | cTemeHM B 3TH CPOKM HaMu
OTMEYEHO CHWKeHue mnokasarened MJIA Ha 4,4%
(125,6 +4,6 mmoib/11, HCXOaHBIE TOKa3aTenu - 131,4
+ 9,2 mmoue/n) u K Ha 6,9% (2,44 £ 0,04 E/mm,
nucxoauele - 2,62 + 0,03 E/Mi). OTMEYeHO MOBBIIIICHUE
KOHIICHTpanuu kaTtanas3sl Ha 25% (0,16 = 0,01 MmMoms/,
ncxomusie — 0,12 + 0,01 MMOIIB/IT) ¥ TEPOKCHIA3HI Ha
20,3% (50,8 + 0,4 mMonb/n, ucxomusie - 40,5 £ 0,2

MMOJTB/JT).
B ocHOBHO# Tpymnme OOJBHBIX C CHHIPOMOM
SHIOTEHHOM HWHTOKCHMKanmu |l cremenm mocie

onHokpatHoro ceanca BJIOK mokazarenu MIA u IK
MPAKTUYECKH HE WU3MEHMIIUCh, a YPOBEHb KaTalasbl
noBeicwiicss Ha 15,8% (0,016 + 0,001 wmwmoms/m,
ucxonusie - 0,019 + 0,001 MMo1B/T), IEpOKCHAA3HI Ha
8,5% (35,4 £ 0,6 mmoibp/i1, ucxonusie - 32,4 +1,2
MMOJIB/JT).

Y nauueHTOB OCHOBHOM TpYIIBI € TSKEIOU
CTETICHBIO DHJIOTCHHOW MHTOKCHKAITUK TIOCJIE OJTHOTO
ceanca BJIOK mnpaktuuecku HE UW3MEHWIHCh HHU
nokasarenu I[10JI, Hu mokasaTenn aHTHOKCHIAHTHOM
3aIUTHI OpraHU3Ma.

B KkoHTponbHOW Tpymnme OOJBHBIX TOJBKO Ha
TPETHH CYTKH TIOCJIEC OTIepaIlii HAYWHAIOT CHUKATHCS
KOHIIEHTPAIIMH MAJIOHOBOTO JTUAJIbAECTHIA U TUEHOBBIX
KOHBIOTAaTOB, YBEJIMUUBAETCS aKTHBHOCTH KaTalla3bl
u mepokcupasbl. [lpu sHAOTOKCHKO3e | cremeHn
koHueHTpauuss MIA cHuxaercs Ha 5,5%, K Ha
1,9%, mnoBblmaeTcss aKTUBHOCThH KaTajasbl Ha 21,4%,
nepokcunassl Ha 14,3%. YV OOJNBHBIX C DHIOTCHHOM
uHTOKCcHKanued |ll  cremeHnm HamMu  OTMEYEHO
noBeIieHue nokaszareneit MIIA na 11,2%, 1K Ha 18%,
MOBBICHJIACh AKTHMBHOCTh KaTajlazbl Ha 25% wu me-
poxcuaassel Ha 13,2%.

B ocHOBHOI TpyTiie 60IBHBIX C 3HAOTOKCHKO30M
| crenenn mocne Tpethero ceanca BJIOK cumxenne
koHuenTpaun MJIA cocraBmio 26,1%, JIK — 2,3%,
MOBBICWJIACh aKTHUBHOCTh KaTama3del B 1,7 pa3a,
nepokcuaassl B 1,3 pasa u mocie nsATH CEaHCOB 3TH
MOKAa3aTeiH MPUOIMIKAINCH K HOPME.

V manueHToB ¢ dHuOreHHoM wuHTOKCcHKarued |l
CTENEeHH B OCHOBHOI IpyIiNe CHUXKEHUE KOHLUEHTPaLUU

MJIA Ha TpeThH CyTKH cocTaBmiIo 15,6%, JIK —14,6%,
KOHIIGHTpalusl KaTajma3el BBIpocia Ha  68,3%,
nepokcunasel Ha 33,1%. Ilocie cempMoro ceaHca
BHYTPHBEHHOTO JIA3EPHOTO OOIyUeHHS KPOBH Y 3THX
OompHbIX moKazaTenmn MJA, JK, xkaramgasel u
MEPOKCUIA3bl HOPMAIN30BAUCh. B TO ke BpeMs B
KOHTPOJBHOW Tpymme OOJBHBIX C  DHIOTCHHOU
MHTOKCHKAIMEeH CpeHel TSKECTU Ha CeIbMbIE CYTKH
nociie omnepanuu KoHueHTpaumn MIA wu K
OCTaBaJIUCh BBICOKMMH U MPEBBIIIANNA HOpMY B 1,9
pasa, akTUBHOCTb KaTasassl B 1,7 1 nmepokcunassis 1,2
pasa HIKe, YeM B OCHOBHOM rpymme. Y 3THX O0JbHBIX
TONBKO Ha JECATHIE CYTKHA IIOCIIE OIIepalih
MIPOUCXOANIa HOPMAaM3aIisl yKa3aHHBIX IT0OKa3aTe-
JIEH.

Y OONBHBIX OCHOBHOH TPYHIBI C CHHIPOMOM
sHaoreHHo wuHTOKcHMKamuu Il cremenm mocie
tpetbero ceanca BJIOK mokazatenu MIA u JIK
CHM3WIINCh COOTBEeTCTBeHHO Ha 2,4% u 3,1%,
MOBBICHJINCh TOKa3zaTeaud KaTanasel Ha 20,4% wu
nepokcuaassl Ha 14,4%. Ha cenpmble CyTKH JeUeHUs
koHnentpanuu MJIA u JIK ocTaloTcs BBICOKUMHU U
MpeBbIIaoT HopMY B 1,7 u 1,6 pa3a (B KOHTPOJILHOU
rpymme B 3,5 u 2,9 pa3a cOOTBETCTBEHHO). AKTUBHOCTh
(epMEeHTOB aHTHOKCHIAHTHON 3aIIUTHl CHIDKEHA:
Karanasel B 2,8 pasa (KOHTpoJbHas rpymma — 7,7),
rmepokcuaassl B 1,5 pasa (KOHTposbHAS rpymma — 2,1).

[IpuMeHeHHEe TEeMOCOPOIMHU B COYETAHUU C
BJIOK sBnsiercss Hambosee 3(h(EKTUBHBIM METOAOM
JnedeHuss OONBHBIX C CHHIPOMOM  JHJIOT€HHOM
unTokcukanuu |l crenenu. I[locne omuHoro ceanca
remocop6iuu 1 BJIOK nokazarenu MJIA cHukaroTcs
Ha 29,1% (202,4 + 9,4 MmMous/J1, ucxomusie - 285,3 £
18,6 mmouw/n), K Ha 16,9% (4,24 £ 0,03 E/mu,
ucxomusie 5,1 + 0,05 E/mir), mOBBIIaeTCsl aKTHBHOCTh
karamasel Ha 57,1% (0,014 £ 0,001 wmMoms/n,
ucxomansie - 0,006 + 0,0002 w™Mmonn/m) U
mepokcugazel Ha 23,1% (34,6 £2,1 wmmons/m,
ucxoxnele - 26,6 +4,1 mmonp/m). B Toxke Bpems B
KOHTPOJIFHOW Tpynme OOJBHBIX, TAE MPOBOIMIA
TOJILKO TeMOCOPOIHNI0, HAMU OTMEUEHO MEHee BhIpa-
JKEHHOe CHIDKeHue nokazareneid MJIA - na 9,8%, JIK -
Ha 4,4%, NOBBIIICHUE aKTUBHOCTH KaTaa3sl - Ha 20%,
nepokcuaassl - Ha 13,7%.

Ilocie msATHM CceaHCOB B OCHOBHOW IpymIe
aHAJIM3UPYyEMbIe IMOKa3aTeN HOPMAITH30BAIHUChH, TOTIa
KaKk B KOHTPOJIbHOH rpyImme eme€ CcoXpaHsioch
MOBbIIIEHHEe KOHUeHTpauuu MJIA, mnpeBpimaroiee
Hopmy B 1,9 paza, JIK B 1,6 pa3a. OcraBasiack HU3KOM
AKTUBHOCTh KaTala3el - B 2 pa3a HW)KE HOPMBI U
nepokcunaassl - B 1,7 paza.

Cauxenune  mnokazarenmedr MIA wu  JIK,
TOBBIIICHNE aKTUBHOCTH KaTalla3bl U MEPOKCHUIA3HI B
OCHOBHOM TpyIITlie CBUAETEILCTBYET O TOM, uT0 BJIOK
obecrieunBaeT yTwim3anuio mpoayktos IIOJI B
OOMEHHBIX TMpoIeccax, Co3/aBas yCIOBHUS IS
OBICTPOI pereHepanyy TKaHeH, YIyqIIeHHIO (QyHKITHHA
JKU3HCHHO BAXXHBIX OPraHOB H  YMCHBIICHHUIO
SHIOT€HHON UHTOKCUKAIUH.

[lpu comocraBncHUHM AWHAMHUKH IOKa3aTelen
TIOJI m aHTHOKCHIAHTHOM CHCTEMBI C JHHAMHKOH
nokasatenel obmeroxkcuyeckux tecros (JIMM nu CM),
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HaMHM OTMEYEHA TMPOYHAs KOPPEJALMOHHAS CBS3b: 2. Byiinun B.A. HU3KOMHTEHCUBHBIC J1a3€PHI
yIIydIIeHne obmiero COCTOSIHUS OONBHBIX, B XUPYPTHH: pearbpHOCTh u
ymenpiienue  JIMW, cawkenme ypoBHs CM  mepcrektuBel /B.A. Byitmur, E.M. Bpexos, B. .
compoBoXaaeTcs yMeHslnenueM nokaszareneit [10JI u Bprikos /! AHHaIBI XUPYPTUH. -
MTOBBIIIICHHEM aKTUBHOCTH KaTaJla3bl M TIEPOKCHIA3HI. -2003.-Ne2. -C.8-10.

BoiBoabl. Takum  oOpa3oMm, TpOBEICHHBIE 3. Teiinnr A.B., Mocksua C.B. HoBrle
UCCIIEI0BaHUS HAarJsJHO JEMOHCTPUPYIOT ~ TEXHOJIOTMH BHYTPHUBEHHOTO JIA3€pPHOTO OOIy4eHUs
3¢ PEeKTUBHOCTD BHYTPUBEHHOTO nazeproro  kposu BJIOK+Y®OK u BJIOK-405. — Tseps, 2009. -
oOilydyeHUsT KpOBH B  KOMIUIeKcHOM  Jjeyenunu 40 c.

XUPYPrHUECKUX OOJILHBIX C CHHAPOMOM 3HJOTCHHOMN
WHTOKCUKAIIMU JIETKON U CpeHEH cTeneHu TskecTu. B
TO € BpeMs 3TOT MeToJ Maino J(GQPEKTHBEH Y
XUPYPrHIECKUX OOJBHBIX C SHIOTOKCHKO30M TSKEIION
crerieHu. [IpoBeicHHBIC NCCIIEOBAHNS TIOKA3AJIH, YTO
pa3BUTHE THOMHOW MH(EKIIMU B OPIOIIHON IOJIOCTH,
compoBokaaercs aktuBanuend I[1OJI m cHukeHuem
AHTHOKCHUIAHTHOW aKTUBHOCTHU. [Ipu 3TOM, Wem Gomee
BBIPQ)KEHBI MPOSIBICHUSI YHJOTEHHON HMHTOKCHKAIUH,
TeM WHTEHCUBHEE MIPOTEKAIOT MIPOIECCHI
nepokcuganuu. Yem Bhiie OblIa  KOHIICHTPAIUS
MPOMEXKYTOUHBIX M KOHEeuHBIX mponykToB I[IOJI B
CBIBOPOTKE KPOBH, TeM 00Jice JMHAMUYHO CHIDKACTCS
aKTUBHOCTh AHTHOKCHJAHTHOW CHCTeMbI (KaTamisa,
nepokcraasza). Ilpumenenne BJIOK B koMIUIEKCHOM
JIeYeHNE HIOTCHHOW MHTOKCUKAIIMH MPAKTHIECKH BO
BCE CPOKH IIOCIICOTIEPAIMOHHOTO TEPHOIa OKa3bIBACT
MOJIOXKUTEIBHEI 3PQeKT. BricTpo CHmKarOTCS, a
3aTeM HopMmanm3ytorcs mokazarenu MJJA u JK,
MOBBIIACTCSI AaKTUBHOCTh KaTalla3bl M IEPOKCHAA3HI.
AKTHUBU3aIUST aHTHOKCUJAHTHONW CHUCTEMBI OpTaHu3Ma
MPUBOIUT K yTHiM3amu mpoaykTos [1OJI B 0OMeHHBIX
Mpoleccax M CHUXAET ypOBEHb DHIOTOKCHKO3a. Bce
3TO CHOCOOCTBYET BOCCTAHOBJICHHIO TOMEOCTasa U
(hyHKIMH KM3HEHHO BaXXHBIX OPTaHOB Yy OONBHBIX C
3HIOr€HHON MHTOKCHUKaueil. OCOOEHHO ITO 3aMETHO
y OOJBHBIX C CHHIPOMOM 3HIOTCHHONW MHTOKCHUKAIIUU
| - Il crenern. Y OonpHBIX ¢ 3HIOTOKCHKO30M |l
CTETICHH 3TOT METOA MeHee 3D (DEeKTUBCH.
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