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COMPUTER TECHNOLOGY IN TEACHING CHEMISTRY

Nizamova Saida Adilovna,

PhD, Academic lyceum under Turin Politechnic University, Tashkent, Uzbekistan.

Babaev Tuygun Mirzaaxmedovich

Doctor of sciences, professor, National University of Uzbekistan, Uzbekistan.

This article outlines the problems that arise when using information technologies to
improve the effectiveness of teaching chemistry and solutions.
Key words: chemistry teaching, information technology, secondary school.

In the field of chemical education in
the world, special attention is paid to the
modernization of the learning process.
Effective research is also being conducted
to improve the quality of teaching chem-
istry and introduce innovative and infor-
mation technologies into the educational
process.

In our country, large-scale reforms in
the education system are being carried
out, connected with the use of advanced
innovative technologies and information
and communication tools in the educa-
tional process, intensification, and in-
creasing the efficiency of training in ac-
cordance with international standards.
Methodological structure of the chemis-
try teaching process, the content of inno-
vative educational activities of students,
the organizational and pedagogical stages,
laboratory and practical classes in chem-
istry, the creation of information and
methodological support for independent
work becomes important.

What is ICT? Any pedagogical tech-
nology is an information technology,
since the basis of the technological pro-
cess of learning is the receipt and trans-
formation of information. A more suc-

cessful term for computer-aided learning
technologies is computer technology.
When preparing for a lesson using ICT, a
teacher should not forget that this is a
lesson, which means that he draws up a
lesson plan based on his goals; in select-
ing educational material he must follow
basic didactic principles: systematic and
consistent, accessible, differentiated, sci-
entific, etc. In this regard, information
technology can not only have a positive
impact on students’ understanding of the
structure and nature of the object, but,
more importantly, on their mental devel-
opment.

In this case, the computer does not re-
place the teacher, but only complements it.

Such a lesson is typical of the fol-
lowing:

1. The principle of adaptability: the
adaptation of the computer to the indi-
vidual characteristics of the child;

2. Manageability: at any time correc-
tion by the teacher of the learning process
is possible;

3. Interactivity and interactive nature
of learning; - ICT have the ability to “re-
spond” to the actions of the student and
teacher; to “engage” with them in dia-
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logue, which is the main feature of com-
puter-aided training techniques.

4. The optimal combination of indi-
vidual and group work;

5. Maintaining the student’s state of
psychological comfort when communi-
cating with a computer;

6. Unlimited learning: the content, its
interpretation and application of any
number of great.

A computer can be used at all stages:
both when preparing a lesson and in the
learning process: when explaining (intro-
ducing) a new material, fixing, repeating.

In this case, the computer performs
the following functions:

L.In the function of a teacher, a com-
puter is: a source of educational informa-
tion; visual material; training apparatus;
diagnostic tool and control.

2. In the function of the working tool:
a means of preparing texts, their storage;
graphics editor; means of preparing
speeches;

When designing a lesson, a teacher
can use various software products:

1. Programming languages - with
their help, the teacher can compile vari-
ous software products that can be used at
different stages of the lesson, but their use
for the subject teacher is difficult.

2. Perhaps in the preparation and con-
duct of the lesson the use of ready-made
software products (encyclopedias, train-
ing programs, etc.). The use of computer
technology in the study of chemistry in
secondary school opens up broad possi-
bilities for creating and using complex
visual-demonstration support in a lesson
or in the performance of laboratory work.

3. A great help in preparing and
conducting lessons is provided to the
teacher by the Microsoft Office suite

4. The database system involves a lot
of preparatory work in drawing up a les-
son, but in the end you can get an effec-
tive and universal system of training and
testing of knowledge in chemistry.

5. Word text editor allows you to pre-
pare handouts and didactic material.

6. Electronic presentations enable the
teacher with minimal preparation and a
small amount of time to prepare visibility
for the lesson. Problem solving as a means
of control and self-control develops skills
for independent work; helps to determine
the degree of mastering knowledge and
skills and their use in practice; allows you
to identify gaps in the knowledge.

Expected results:

— the use of ICT and CT in the devel-
opment of educational material signifi-
cantly increases the level of students’
knowledge;

— practical experiences and laboratory
work serve to increase the interest of stu-
dents in the subject being studied, help to
better master the passed educational ma-
terial by consolidating theoretical knowl-
edge with practical work;

— the use of ICT and CT allows to ob-
tain complete information on the subject
being studied and improves the quality of
teaching;

- timely identify gaps in the knowl-
edge gained by students in the process of
studying a specific topic;

- opportunities will be created for in-
creasing student activity and a fundamen-
tal change in educational activities

6
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Kak mn3BectHo [1], mpoliecc BOCCTaHOB/IEHN JKee3a U3 ero OKCUIOB MPOTeKaeT
CTyIIeHYaTo, MyTéM IIOC/IEeOBATEILHOTO IIepeXofia OT BBICIIMX OKCUJIOB JKe/le3a K
HUSIINM II0 cxeMaM, KoTopslie Brepsble onvcan [I.K. Yepuos [2]:

Fe O, > Fe,O, > FeO > Fe (Bbie 570°C) (1)

wnu Fe, O, > Fe,O, > Fe (mwxe 570°C)  (2)

Hawm, kak MeTa/urypraM, HauboIbIINII MHTepeC NPefCcTaBsAeT nepBas (6onee BbI-
COKOTeMIIEpATypHas) CXeMa BOCCTAHOBJIEHNS JKele3a U3 ero OKCUIOB.

Oco6blit MHTEpeC NPefiCTAB/AI0T PeaKINy HeIpsAMOro (MM KOCBEHHOTO) BOCCTa-
HOBJICHII JKeJle3a U3 er0 OKCU0B razoM-BoccTaHoButenem CO [1]:

3Fe,0, + CO = 2Fe,0, + CO,, Q, = 37,25 MJIx; (3)
Fe,0, + CO = 3FeO + CO,, Q, = - 20,96 MIIx; (4)
FeO + CO =Fe + CO,, Q, = 13,65 M]Ix (5)

OO6bIYHO TPUHUMAIOT (B COOTBETCTBUM C SKCIEPUMEHTATbHBIMI JJAHHBIMI), YTO
KOCBEHHO€ BOCCTaHOBJIEHIe IIPOTeKaeT Ipy Temueparypax go 900-1000°C [1].

BoccraHoBieHne JKene3a U3 ero OKCUI0OB BO3MOXKHO TONIBKO IIPY MCIIONIb30BAaHUN
BellleCTB-BOCCTAHOBIUTENEN, KOTOPbIe 00/1aaloT 60/Iee BHICOKMM CPOCTBOM K KIUCTIO-
PORY, HEXKeM YKee30 1 €r0 OKCHUJIBL.

3 Teopun MeTanmmypru4ecKux MpoLeccoB N3BECTHDI CTEMYIONIE PeaKIUM OKIC-
nenns Fe, FeO, Fe,O,, C (1o CO) n CO [3, 4]:

2Fe + O, = 2FeO, AG® = - 511160 + 122,96-T, [lx/monb O,; (6)
6FeO + O, = 2Fe,O,, AG® = - 636130 + 255,67-T, [Ix/monb O,; (7)
4Fe O, + O, = 6Fe,O,, AG® = - 586770 + 340,20-T, [Ix/monb O,; (8)
2C+0,=2CO0, AG® = -221120 - 179,75-T, JI>x/monb O, 9)
2CO + 0, =2C0,, AG® = - 565390 + 175,17-T, Jlxx/monb O, (10)

O creneHsax XMMIUIECKOTO CpOACTBA K KNCTIOPOAY YKa3aHHbIX B JIEBOM 4acTu IIpuBe-
I[éHHI)IX ypaBHeHI/If/I JJIEMEHTOB COGI[I/IHCHMﬂ MOJXHO CYJWTDb IIO BEIMYINHE pacqéT—
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Temnepamypa, °C
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PucyHok 1 — 3aBucmumocTu nsobapHo-m3otepmHoro noteHumana AG® ot temnepatypbl T
ANs peakuuii 06pa3oBaHUsi HEKOTOPbIX OKCUL0B

HBIX 3HAYeHMiT CBO6GOmHOM aHeprun [166ca (1306apHO-M30TEPMHOTO MOTEHIIMANA)
AG® xaxpoit peakuuu (6)-(10) B 3aBUCKMOCTH OT TeMIIepaTypsl T, KOTOpble HAITIAL-
HO IPOWUTIOCTPUPOBAHBI Ha IOCTPOEHHOM aBTOPOM puc.1.

Ecmu snauenne AG® mmpu 06pa3oBaHMM OKCMAA YBEIMYMBAETCSA C IIOBBILIEHVEM
TEMIIEPATypPbl, TO 3TO CBUETEIbCTBYET 00 YMEHBIIEHUM CTEHEeHN XJMMMIYECKOTO
CPOJICTBA OKMUC/IIEMOro (MCXOZHOTO) BEIl[eCTBA K KUCIOPOAY C POCTOM TeMIIepaTypbl
(oxncnenne saropmaxkusaeTcsi) [5]. VI Ha060pOT, eCIu C TOBBIIIEHNEM TeMIIEPATYPbI
sHayeHre AG® mpu 06pa3oBaHMN OKCHU/IA TIATAET, TO 3TO TOBOPUT O TOM, YTO CTEIIEHb
CPOZACTBA MCXOIHOTO 9/IeMEHTA VIV COeAMHEH K KVICIOPOLY Bo3pacTaeT (OKVC/IeHue
yckopsiercst). Yem Hipke Ha puc.] pacnonoxeHa muHusA (4eM MeHblile 3HaueHne) AG®

9
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= f(T), rem Gonee ycToituuBee OymeT MOTydaeMblil OKCH, (IIPOSYKT peakuun), TeM
CU/IbHEE BOCCTAHOBUTEIbHAS CIIOCOOHOCTD MCXOIHOIO BEIeCTBA (3/IEMEHTa M/ CO-
envHeHns) [6]. Paccauranusie mo dopmynam (6)-(10) smavennms AG® (cm. puc.1)
CBUZETENbCTBYIOT O CIeAYIOIIeM:

 CO moxer Boccranapmmearhb Fe,O, n3 Fe O, mocne T=0°C;

« CO moxer Boccranapmmeath FeO us Fe O, mocne T=605,8°C;

o CO moxet BoccranaBnupath Fe us FeO ronbko 1o T=765,7 °C.

9710 B KOpHe MeHseT npepcTtasiaeHye o ponu CO B BOCCTAHOBUTENBHOM IIpoliecce
MOy 4IeHMsI XKeme3a M3 er0 OKCHU/IOB B IIIAXTHOI IIPOTUBOTOYHO TI€YN.

OcranosuMcs 6oree moppobHee Ha mporjecce B3anmogeiictsust FeO ¢ CO. Teope-
TUYECKM MOXKET MIMETh MECTO [{Ba BapMaHTa IPOTEKAHVIS 9TOM PeaKIIL:

« BapuanT okucnenns FeO, kak npegnonaran [I.K. Yepros [2]

3FeO + CO =Fe,0, +C (11)

o IPVBBLIYHBI BapMaHT KOCBEHHOTro BocctaHoBneHNs FeO mo peakiun (5).

ITo uncneHHbIM 3HaYeHMAM Hepruu [166ca AG® pis peaxunit (7) u (9) sicHO, 4TO
peakiusa (11) Teopermueckym Morna Obl MMeThb MeCTO HpHM TeMIlepaTypax HIDKe
680,1°C, o B xuMniecknx peaknuax CO mposABIAeT BOCCTAHOBUTE/IbHbIE CBOJICTBA,
H03TOMY IpsiMas peakuus (11) naru He 6ymeT BooO1Ie.

CpaBHMBast )Xe YMC/IeHHble 3HaueHys1 sHeprun [m66ca AG® st peakumit (6) u (10)
IPUXOAUM K BBIBOZY, YTO peakiys (5) TeOpeTUdeckyt MOXKeT IMeTb MeCTO, KaK yiKe
OBIZIO CKa3aHO BbIllle, TONIBKO IpU TeMIeparypax Hipke 1=765,7°C. Tompko Hipke!
3HaYUT IpM BBICOKMX TeMIEPATypax B pabodueM MPOCTPAHCTBE IIAXTHOI BOCCTAHO-
BUTE/IbHOI TIeun psiMast peakuns (5) Tak)ke He IPOTEKAET, UTO MIOATBEP)KAAET TUIIO-
Te3y, BBIIBUHYTYIO MHOJ1 paHee B padore [7].

[Inpoko pacnpocTpaHéHHOE MHEHVE O BO3MOXKHOCTU BOCCTAHOB/IEHVSI BIOCTUTA
YrapHBIM T'a30M, SABJIAIOLIMMCS Ta30M-BOCCTAHOBUTETIEM, IIPY BBICOKUX TeMIIepary-
pax pabodero MpoCTPaHCTBA BOCCTAHOBUTENBHOI LIAXTHO TI€YN SBJETCS OIMN60Y-
HBIM, TaK KaK OCHOBAHO Ha CPaBHEHMN YMCIEHHBIX 3HadeHuit sHeprun [mb66ca AG®
s peakuuii (6) u (9), KOTopoe sIBJIsIeTCSI HEBEPHBIM.

B peaxuym (5) IpUCYTCTBYIOT IIO fiBe Maphbl BemecTB. Kaxpasa mapa cocTout u3
UCXOIHOTO peareHTa u npopykra peakuuu: FeO u Fe, CO u CO,. [Toatomy Jyis ana-
JIM3a YCIOBMII IPOTeKaHUA peakuuy (5) Hajo MCIOMb30BATh YNC/ICHHbIE 3HAYEHMA
s"epruu [m66ca AG® peaxunii (6) u (10), B KOTOPBIX YKa3aHbI IIapbl MIMEHHO THX 5Ke
(1) BemmecTs, a He YncneHHble 3HaUYeHNA AG® peakuuit (6) u (9).

BeiBop: Viconb3oBaHe mpyu aHamu3se yCIOBMIT IPOTeKa sl peakunu (5) 4mcieH-
HOTro 3HavYeHust sHepruu [m66ca AG® mns peakiyu (9) BMECTO UMC/IEHHOTO 3HAYEHMIS
AG® mst peakuyn (10) IpUBeNIO K MOBCEMECTHBIM OLIMOOYHBIM BBIBOJAM I BCeoOIile-
My 3a0/Iy>X/IeHII0 0 BoccTaHOBUTeNbHOM pormt CO npu nonydenun Fe n3 ero okcu-
nos: CO He MoxXeT BoccTaHaBmmBath Fe n3 FeO mpu Temneparypax soime T=765,7°C
B cuity cBoelt 6omee HU3KoI B cpaBHeHny ¢ Fe cremenu cposicta k O,

10
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Senior Lecturer, Computer Department Science
of Azerbaijan State Pedagogical University

Annomauus. B pabome npedcmasietvl pe3ysiomarmvl OMAULUS 01 CYULECNBY IOULUX
pewtenuil 3a0au ceticMOOUHAMUKY No03emMHblx cucmem [1-5], 20e okpyxcarouas
2PyHMOBAs cPedd NPUHUMAENCS ynpy2oti, 6 pabome, ¢ Uevlo ymouHeHUs Pe3yibmanmos
U 8bi671IEHUS 0071e€ MOHKUX MEXAHUUECKUX IPPeKTN08 CelicMOOUHAMUKU, NPUHUMATNCS
BA3KOYNPY2asi MOOenb epyHma. Mo HAMHO20 YCLOHCHSIEM MAMeMamu4eckyo 3aoauy,
NOCMAaHO6KA U peuleHue KOMopoil usnoxervt 6 Opyeaux pabomax.

ANALYSIS OF CHANGE OF THE BASIC CHARACTERISTICS OF
SEISMIC WAVES WHEN TAKING INTO ACCOUNT RHEOLOGY

Summary. The paper presents the results of differences from existing solutions to the
problems of seismodynamics of underground systems [1-5], where the surrounding soil
is assumed to be elastic, in order to refine the results and identify more subtle me-
chanical effects of seismodynamics, a viscoelastic soil model is adopted. This greatly
complicates the mathematical problem, the formulation and solution of which are de-
scribed in other works.

Kntouesvie cnoea. ceticmoounamuxa nod3emHoix mpy6onposooos, OKpymarouas
cpeda, 8A3KOYNPy2as MOOeb, NOKA3AMENb 8A3KOCHIU

Keywords. seismic dynamics of underground pipelines, environment, viscoelastic
model, viscosity index

ITpuBeeHHbIE MalIMHHbIE 3KCIEPU-
MEHTBI IIPECIENYIOT Le/Ib Ka4eCTBEHHOTO
aHaju3a WM3MEHEHMA HaNpPsKEeHUI B
TPYHTE TIPU MPOXOXKAEHUM ITPOJONIbHbIX
U TIOTIEPEYHBIX CEICMUYECKMX BOJIH.

Ha puc. 1. npusefena KapTuHa u3-
MeHEHMA CKMMAIOLMX HOPMaIbHbIX Ha-

IPsDKEHWI, BOSHUKAIOINX IIOf BO3Jeli-
CTBMEM TIPONO/NBHBIX BOTH. ITU BOTHBL
pacrpocTpaHAKTCA €O
pryr]/IX BOJ/IH 1 CymeCTBeHHOFO pas3nnm-
qna Me)KHy 3TUMU MOJECIAMU HET. Ko-
appunuent ¢ =0+ 0,2 ompexnenser
ypOBeHb ydeTa peonorun rpyHTa.

CKOPOCTbIO
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z
Gz EM/CEK
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v

q76

’z w=420
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Puc.1. lameHeHne cxmnmaromx

(HopManbHBbIX) HaMpPsHXKEHWI B rPYHTOBOM
MaccyiBe C y4eTOM Peornorum rpyHTa

25  Tcex

o = () COOTBETCTBYET pEIIEHNUIO YIIPY-
TOi 3aJIa4yn.

Ha puc.2. usobpaken rpapux usme-
HEHMS PpaCTATMBAIOWINMX HaNpPSKEHMIA,
BO3HUKAIOLIY II0f] BO3JIEICTBMEM C/IBU-
TOBbIX UM OTPAKEHHBIX IIPOMO/IbHBIX
BOJIH. VI3BeCTHO, YTO TPYHT CTPYKTYPHO
3ePHIICTAsA CPefa, He CONPOTHUBILAIOIIAA-
€Sl PACTSDKEHMIO. DTOT BUJ, HArpPY)KEeHNA
paspyuiaeT TPYHTOBYIO IIOpOAY, YdeT
BA3KOCTM TIPYHTa 3aMeTHO yMeHbIIaeT
BEPOSATHOCTDb pa3pylleHMs B HadaabHbBIX
(IMKOBBIX) CTAMSAX 3EMIIETPSICEHMIL.

o = () yapyras Mopiesnb,

a €[0;0,2] - Baskoynpyras Mogenn
IIpY Pa3HBIX (PYHKUMAX peaKCalyul.

o = () yupyrasa Mopens,

o €[0;0,2] - Baskoynpyras Mogens
IpY PasHBIX QYHKIVSX TON3YYECTH.

Ha puc. 3. mpusenieHbl pe3ynbTaThl
pacyeToB 3a/lauy O AVCIEPCUU TPOLOTIb-
HBIX (IO OCM CKBXVIHBI) CeICMUYeCKNX
BOJIH B 00nacTy co ckBakuHammu. Ilpu-

Cpgs arvreen?
g75

277

445

il g5 ia L5 zlﬂ 25 Teew
Puc. 2. lameHeHune pacTsarmBatoLmx (pas-
pyLUaOLLMX) HAaNPSHKEHUI B 3aBUCUMOCTH
OT y4yeTa peonormuu rpyHTa

03]
50 4 n =028
n =0.65
40 7 n=03
8
T30
=T o =08
e e =063
20 e 1205
o
0 T T t T T

ceK

Puc. 3. lucnepcunoHHble KpuBbie Ans
NPOAOIbHBIX BOSIH B 0611acTh CO CKBaXu-
HaMu Npu PasfnUYHbIX PEONOrNYECKUX
XapakTepuUCTUKax rpyHTa (CnnoLuHble
NVHUWM NS yNpyron MOAEnu rpyHTa,
NYHKTUPHbIE NINHUM AN BA3KOYNPYron
MOAENM rpyHTa).
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BeJIeHbl 3HAYEHMA YacTOT KormebaHmil
HOJ3eMHBIX TPYOOIIPOBOMOB IIPU YIIPY-
TOJ ¥ BA3KOYIIPYTOJ MOJIENIAX IPYHTA.

Yd4er CBOJCTB BASKOCTU TPYHTOBOI
Cpenbl YyTOYHSAET pelleHne 3aJadn, M3Me-
HAA 3HAYEHMA HAIPKEHMII IPUMEPHO
Ha 5-35% /1714 pasnMYHbIX 3HAYEHUII IIPO-
TOJKUTETbHOCTY CeMICMUYeCKIX BO3/iel-
cTBUIL. JTO 00DsACHAETC AeMidupyro-
MMM CBOVICTBAaMM OKPY KAIOILEl CPefbl
U OI[yTUMBIMIU 3HAYEHUAMU IIPUCOENN-
HEHHOJI MacChl TPYHTA.
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USE OF POLYANILINE AS AN EFFECTIVE BUFFER LAYER FOR
ORGANIC BULK HETEROJUNCTION PHOTOVOLTAIC CELLS

Bulavko Gennadiy V.
Ph.D., Assistant Professor
Taras Shevchenko National University of Kyiv

The use of organic solvent-based and electrodeposited polyaniline (PANI) films as
buffer layer in organic bulk heterojunction photovoltaic cells based on MDMO-
PPV:PCBM blend has been investigated. It has been shown that the use of polyaniline as
a buffer layer leads to higher photovoltaic parameters compared to the widely used
PEDOT: PSS. The best power conversion efficiency (2.01%) has been obtained with the

use of electrodeposited PANI films.

Keywords: Polyaniline, Organic Photovoltaic Devices, Buffer Layers, Hole-Injec-

tion Layers

Organic photovoltaic (OPV) cells
offer the potential to change our energy
landscape due to low production costs,
mechanical flexibility, and the versatility
of organic materials design [1-4]. The
ability of organic photovoltaic materials
to form nanocomposites makes it possible
to fabricate the active layer with a desired
morphology and better adaptability to the
shape and dimensions of photovoltaic
devices. The most commonly used anode
material in photovoltaic cells is ITO (in-
dium tin oxide), which possesses both the
transparency (>80% in the 400-800 nm
region) and resistance (5-20 O/Sq)
needed in order to be used as charge
carrier collecting electrode. However, the
indium migration from the ITO surface
can lead to device failure [1,4].

The electrodes of the photovoltaic
device (both ITO and deposited metals)
are capable of collecting both electrons
and holes from the active layer of the
device. The lack of selectivity in the
collection of charge carriers leads to a

significant recombination of charge pairs
on the electrodes. Therefore, in real
photovoltaic devices, the so-called charge
transport buffer layers are additionally
introduced at the interfaces of the active
layer and electrodes [1, 3]. At the
boundary of the active layer with the
cathode, a hole blocking buffer layer is
usually applied. Among organic electron-
blocking and hole-injection layers, the
most widely wused is poly(3,4-
ethylenedioxythiophene):  polystyre-
nesulfonic acid (PEDOT:PSS). Conduct-
ing polymers such as polyaniline (PANT)
has appeared as a highly attractive candi-
date due to its transparency, chemical
stability, its relatively easy synthesis and
rather high conductivity [1]. As
PEDOT:PSS, PANI can act as a barrier to
oxygen and as a planarizing layer to in-
hibit electrical shorts and improve device
lifetime, resulting in an improvement of
the brightness and the efficiency of the
electronic devices [3]. The main problem
of PANI is its non-solubility in common
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MDMO-PPV

Figure 1. Structures of materials studied

Table 1

| | | i

PANI (conductive form) ™

OMe

Photovoltaic characteristics of solar cells based on MDMO-PPV:PCBM active layer

various buffer layers

Sample Jsc (mA/cm?) Voc (V) FF (%) 1 (%)
Sample 1 2.76 0.55 44 0.67
Sample 2 2.53 0.52 43 0.64
Sample 3 2.85 0.57 45 0.70
Sample 1 annealed) |3.64 0.82 52 1.53
Sample 2 annealed) |3.37 0.79 48 1.31
Sample 3 annealed) |4.28 0.85 55 2.01

solvents, but the use of functionalized
protonic acids such as camphorsulfonic
acid has made its dissolution in organic
solvents possible.

Therefore, the aim of this work was to
study of the possibility of using PANI
prepared by both chemical and electro-
chemical methods as an effective buffer
layer in OPV devices.

As a OPV device, we have chosen a cell
with an active layer consisting of poly[2-
methoxy-5-(3,7’-dimethyloctyloxy)-1,4-

phenylenevinylene] (MDMO-PPV) as a
donor and [6,6]-phenyl-C61-butyric acid
methyl ester (PCBM) as an acceptor (Fig.
1). Devices with PPV derivative:PCBM ac-
tive layer have been known for a long time
and their photovoltaic parameters are well
studied, therefore, they are convenient for
investigation of the buffer layers influence.
The photovoltaic cells have been prepared
on glass/ITO substrates. We have used
both organic solvent-based PANI and elec-
trodeposited PANT as hole-injection buffer
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layer. Also for comparison, the OPV device
with PEDOT:PSS (Fig. 1) buffer layer has
been prepared. The organic solvent-based
PANI (purchased from Sigma-Aldrich)
has been dispersed in o-xylene.

The photovoltaic parameters of devic-
es that were not undergo to thermal an-
nealing were relatively low (Table 1),
which is apparently due to the non-opti-
mal morphology of the active layer. After
thermal annealing, the photovoltaic pa-
rameters of the devices have improved
significantly (Table 1). The best results
have been obtained for the sample based
on electrodeposited PANI (Sample 3).

Eventually, a good result with a con-
version efficiency of 2.01% has been ob-
tained for devices based on electrodepos-
ited PANI, while a similar device based on
PEDOT: PSS shows only 1.31% efficiency.

PANT films when used as buffer layer
can be successfully used in OPVCs and
represent a promising and low cost mate-

rial. The best photovoltaic efficiencies

(around 2 %) is achieved using elec-

trodeposited PANI, which allows us to

consider PANI as a good alternative to

PEDOT:PSS in the fabrication of OPV

devices.
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MATHEMATICS IN LEARNING A FOREIGN LANGUAGE
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It is well-known that in today’s world
it is very difficult to do something with-
out knowing a foreign language. Of
course, English is rightly considered in-
ternational and can generally be used
while traveling or in international nego-
tiations.

Knowledge of a foreign language is an
important factor in mastering the secrets
of any profession, gaining skills and abili-
ties.

The introduction of information and
communication technologies in the edu-
cational process is becoming increasingly
important, especially in the teaching and
learning of foreign languages. New infor-
mation technologies offer great opportu-
nities for teaching foreign languages, play
an important role in obtaining quality
knowledge in science and increase the ef-
fectiveness of education. It is well known
that in accordance with the requirements
of the time, no classes in this subject
should be held without the presentation
of the teacher or students.

It is important to create educational
and methodical literature for teaching a
foreign language, including the creation
of special curricula, taking into account
the development of students, information
and scientific-methodological support of

the education system, Development of
basic curricula and sample course pro-
grams, the organization of the publication
of textbooks, the creation of textbooks
and presentations of various types in the
form of virtual resources based on infor-
mation technology and their introduction
into the educational process to improve
the methods used in educational institu-
tions with the use of pedagogical tech-
nologies and to address the issues of dis-
tance learning technologies.
Mathematical and simulation mode-
ling multimedia tools can also be viewed
as educational multimedia resources that
provide additional information to the
student and teacher in exchange for ex-
panding the scope of theoretical and
practical research. In some cases, research
objects are modeled using such resources.
There is a growing demand for such mul-
timedia resources for the education sys-
tem, saving time and money on expensive
laboratory equipment and preventing po-
tential risks during the experiment. Mod-
eled multimedia can be used as an object-
oriented software environment that pro-
vides the ability to model objects for a
specific audience. Automated learning
systems provide relatively compact educa-
tional multimedia resources. Such multi-
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media resources provide access to theo-
retical material, practice and control of
knowledge. Along with e-multimedia
textbooks, multimedia encyclopedias are
the main educational multimedia re-
sources.

Another factor in learning a foreign
language is learning it online. Because
every foreign language studied through
ICT affects the learner both visually and
audibly. There are many web language
services available today. The online ser-
vice first selects the language to be stud-
ied, then the level and method of study
that suits you. Methods include vocabu-
lary, dialogue, writing, speaking, and lis-
tening to podcasts. You can choose any of
them and start the language learning
process.

If you have a Telegram, Odnoklassniki
or Facebook account, there are a lot of
language groups. Through these groups,
you can explore topics you don’t know or
don’t understand. All you have to do is

search in the search box to learn English,
English grammar, English. There are also
a lot of English lessons on youtube. They
will teach you English in English or Rus-
sian. And installing English language
apps on your smartphone can also be very
effective.
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This article deals with the creation of software for automatic processing of Uzbek lan-

guage texts.

In particular, the algorithm and programs of morphological and lexical analysis of
texts are described. Followings are defined according to our collected experiences such as,
the algorithms and programs of morphological and lexical analysis of texts and the pro-
gram which are presses Uzbek texts into automatically.

Morphological Analysis of Algorithm

Morphological analysis of the word
determines the basis of its morphological
structure - its core, its basis, affixes, and
supplements.

The algorithm of stemming and lem-
ma are used more for morphological
analysis [1]

Stemming is a process of finding the
core of the word. The basis of the word is
the constant part of the word and ex-
presses its lexical meaning. The basis of
the word may not be compatible with the
morphological roots of the word.

The core of the word is a morpheme
which defines the lexical meaning of the
word. The key to finding the basis of the
word is one of the problems of science-
related subjects. The purpose of Stem-
ming is to define the basics of the similar
word forms on semantics.

And these definitions are used to esti-
mate whether the terms are appropriate
with each other or not. Firstly, text will
send to the stemmer and then listed with

its basics. Stemmers began to be created
in the late 50s of the 20th century. They
are classified as algorithmic stemmer and
linguistic stemmer.

The algorithmic stemmer works on
the basis of files that contain lists of word
attachments and federations.

The program begins morphological
analysis with the final letter of the word

The suffix and additions of the words
in the text are compared to those in the
list.

Lexical stemmer works on the basis of
the vocabulary of the words and begins to
analyze with the primary letter. Basics of
the words of text are compared with its
vocabulary.

Lemmatization is also a process that
determines the basis of the word, but only
the form of the word will be given with its
part of speech beforehand. For instance,
stemmer for bog’lash (combine), boglash-
dan (from the combination), bog’bon
(gardener), bog’bonning (gardens) as the
basis of bog’ (garden). Lemmatize is as a
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Table 1

Ne

Inserted word

Morphologic data

1

My windows’

The base of word: window

Number affixes: lar (English plural “s”)
Possessive affixes: im

Case affixes: ning

Are our classmates?

Base of word: Sinf
Derivative affixes: dosh

Numeral affixes: lar
Subject affixes: imiz
Interrogative affixes: mi

verb form for bog’lash, bog’lashdan and
for the noun lexeme it is defined the word
garden, gardener’s. The conception of
lemma is a lexeme. The problem of lem-
matization is to define the words that cor-
respond to a lexeme.

Lexical Analysis of Algorithm. The
main subject of the lexical analysis is to
identify and extract lexical units in the
text. The text of the algorithm is given
and list of the lexical units in the text is
obtained. One of the fundamental algo-
rithms for the lexical analysis is lexical
decomposition, which is to separate the
given text into tokens. The program im-
plements this algorithm is called tokenize.
Generally, tokens are the same as word
formats. However, the term “token” is
used instead of “word” to describe lexical
units. This is because, in some cases,
smaller units (separate morphemes) or
units (vocabulary) that can be used as to-
ken can be used.

The Tokenize separates the text in the
beginning, based on the space between
the words (space label) and then punctu-
ates punctuation marks. Abbreviations
(for instance, TUIT, UN, SIS etc.) and
date text (for instance, 09.04.2018) also
taken as taken.

The list of words that can be found in
the texts is composed beforehand and in-
cluded in the file. Likewise, the list of
fixed words and idioms that are to be
logged in separate file (for instance, and
finally, therefore, and so on), will be taken
into consideration when separating the
token from the text.

The results of the Tokenize are as fol-

lows:
Ne | Given text The list of tokens
1 | Republic of Uzbekistan,
Uzbekistan Republic,

joined the UN
on 02.03.1992

02.03.1992, the day
when it became the
member of UN,
joined.

2 | The Samarkand | TUIT, The branch of

branch of Samarkand, 2005,
Tashkent its work, started
University of

Information

Technologies
started its work
in 2005.

Lexical decomposition is fundamental to
automatic text analysis because it serves
as the basis for a number of other algo-
rithms. For the Stemming algorithm to
work, the text must first be broken down
by tokens. A list of tokens will also be
needed for splitting text syntax, rating
weighting, and text annotation.
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ITOBBIINEHWA 9PPEKTUBHOCTU B CUCTEME
ABTOMATMYECKOTI'O PEI'YIMPOBAHNA YPOBHA BOJbI

B IPEHAKHOW CUCTEME

Paxmankynosa b.O.,
K.9.H.,JIOL,

Hurmaros A.M.
ACCUCTEHT,

Ax6apanues A.A.,

CTYIEHT, TamkeHTCKMIT VHCTUTYT MHXXEHEPOB VPPN VI MEXaHM3a I CEIbCKOTO

XO3AIICTBa, Y30€KICTaH.

Beepenune. Cranus npuMeHeHuUs ape-
Ha)Ka 3aK/TI0YaeTCA B peanusalui COBO-
KYITHOCTY BCEX €TO CBOJICTB, 00yCIaBm-
BaIOIMX €ro CIOCOOHOCTh 00ecIednTh
ONTVMAJIbHBIN MEMMOPATUBHBIN PEXUM
[IOYB C MaKCUManbHO! 3¢deKTNBHO-
crpro. CTapgusa MOAfep KK IpYMeHEHNA
[ipeHa>ka Ha MEIMOPATVMBHBIX CHUCTEMAX
3aK/II0YaeTCs B MaTepManbHO-TeXHUYe-
CKOM oO0ecIedeHNn, MpOBeieHNN Mepo-
HOPUATUIL TI0 TEXHUYECKOMY 06CTy>XK1Ba-
HUIO U YXOJY, IPOU3BOJCTBY TEKYLIUX U
KaIJTa/JIbHBIX PEMOHTOB, KOTOpble ofe-
crieunBaoT Oecriepe6oiiHoe PyHKIMOHN-
poBaHNe [IpeHa)ka Ha MeIMOPATUBHbBIX
CHCTeMaX M YCTOMYMBYIO peajn3aliio
BCell COBOKYIIHOCTH €T0 CBOJCTB [1].

[NTocTanoBka 3amaun. OcymmnrTenbHO-
OpOCUTETbHbIE CUCTEMBI BEPTUKATBHOTO
mpeHaka — coBoKymHOCTb ['TC (ckBa-
JKIH, OTPAfIUTENbHBIX ¥ BOJOOTBOAIINX
KaHa/IOB, MLITIO30B, 6acceilHOB-HAKOIM-
Te/lell U Ap.), MOA3EMHBIX MIN IOBEepX-
TPyOOIIPOBOLOB,
yIIpaB/IeHNs U CPeACTB aBTOMATUKIN. [jis
cbpoca BofbI MCIIONb3yIoT gaTunk SPCY-
3 9/IeKTPOHHBIN PETyIATOP CHUTHAjIM3a-

TOp YpPOBH:I).

HOCTHBIX IITYHKTOB

ABTOMaTM3MPOBAHHBII MIKad yIpas-
JIeHUe [IPEeHaXXHO CUCTeMbl paboTaroT
0e3 IepepbIBHO YTO IPMBEIO HECKONIb-
KMM IIpo6ieMam:

OrpaHndeHHoOe paboThI perie, modep-
HEHMe VI HaKalUIMBaHMUe IIbIIelT TTOfIBeX-
HBIX KOHAKTOB pejie, CrOpaHMe KaTyIIeK
perie,TaK>Ke KaTyIIeK MarHUTHBIX ITyCKa-
Te/ell ¥ KOHTAaKTOPOB OT IepeHaIrpesxe-
Hue (CKayKu HaIpexeHue), OBICTpoOe
OKJIC/IEHNME U HaKaIUIMBaHE P>KaBUMHBI
3TIEKTPOJIOB,YTO IPUBOJUT K HEIlpaBeb-
HOII paboTe [aTdmMKa M BCIO CUCTEMY.
OIeKTPOHHbIE PEryIATOPbI-CUTHATN3A-
TOpBI ypoBHA (maTumku-pere) IPCY-
3P mpefHasHaueHBI A/Is CUTHAM3AINI 1
[Ofiep)KaHusl B 3alaHHBIX Ipefenax
YPOBHS 9/IeKTPOIIPOBOIHBIX >KUKOCTE
B TPeX TOYKAaX B OfHOM VM PA3INIHBIX
pesepByapax.[2].

Mertons! pemenus. CHMHCTOP — 0CO-
0ast pa3HOBUIHOCTH TPHOAHOTO CHMMeE-
TPUYHOTO THPHCTOpA. [JIaBHOE MpenMy-
MECTBO — CIIOCOOHOCTH TPOBOAUTH TOK
Ha paboumx p-n mepexogax B 0OOMX Ha-
HPaBICHUAX. DTO MO3BOISCT HCHOIB30-
BaTh PAJUOVIEMCHT B CUCTEMax C Iepe-
MCHHBIM HaIpsDKCHUEM.
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Puc.1. Cxema anekTpuyeckasi hyHKLMOHanNbHasa penemnHoro 6rnoka.

[Ipu nogade yIpapsioLIero TOKa p-n
Hepexo[; OTIIUPAETCSL, U OCTAETCS OTKPBI-
TBIM [IO CHIDKEHMsI BETMYMHBI Pabodero
TOKa [3]. DTOT TUII IOTYIIPOBOJHNKOBBIX
9/IEMEHTOB TIEPBOHAYAIBHO IpeHA3HA-

qajucA A IPUMEHEHMSA B IIPOU3BOJ-
CTBEHHOII cdepe, HaIIpUMep, /I YIIPaB-
TEeHUsA 3NIeKTPOABUTATENAMY CTAHKOB
WIN OPYTUX YCTPONCTB, Ife Tpebyercs
II/TaBHAsA PeTyNMpOBKa TOKA.
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Puc.3. BonbtamnepHas xapakTepucTuka cuMmucTopa

O6o3HayeHure: A — 3akpbiToe cocTosiHue; B — oTkpbiToe coctosiHne; UDRM (UMMP) — mak-
CYMarnbHO A0NYCTUMbINA YPOBEHb HanpsiXeHus npu npsamom BkrtoveHn; URRM (UOB) —
MakcMarnbHbI ypoBeHb obpaTHoro HanpsbkeHus; IDRM (IMP) — gonyctumblili ypoBeHb
ToKa npsimoro BkntoveHust; IRRM (IOB) — gonycTumbii ypoBEeHb TOKa 0OpaTHOro BKYe-

Hus; IH (1Y) — 3HaveHnsa Toka yaepKaHus.

Broisop. IloBbllieHMe KpUTUYECKON
BEIMYNMHBI M3MEHEHNUs TOKa KOMMYTa-
IV, YTO TOBBIIIAET Ka4eCTBO pabOThI Ha
BDBICOKOJ YacTOTe Il HeCUHYCOMJalb-
HOTO HAINPsDKEHMsA, BBICOKOE 3HAYeHIe
JOMYCTMMOTO HAaNpPsDKEHMA CHIKAeT
CTpeMJIEH/€ K CaMOBK/IIOYEHUIO U3 CO-
CTOAHUA OTCYTCTBMA HPOBOJMMOCTHU

pn 60/1b1ION TeMIIepaTrype, OTCYTCTBYE
MCKp006Pa3OBaHI/IH n BO3MOXXHOCTbHb
yupaBjieHMs B MOMEHT HYJI€EBOIO TOKa B
CETN, YTO CHIDKAET INIEKTPOMArHUTHBIE
IIOMEXN, IUII/[TCIII)HI)II/“I CpOK O3KcITyaTa-
oy M OTCYTCTBME MEXaHMKI (TO €CTb
IIOABVIJKHBIX KOHTAKTOB, KOTOPbIE ABJIA-
OTCA NCTOYHUKaMU HOMCX).
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METO/IbI PEIIEHVIA Y1 KOHTPOJIb 3ACOTEHHOCTU
I'PYHTOBBIX BO/] C IOMOIIbIO
KOHIOYKTOMETPUYECKOI'O JATYNKA

Tl'asmuena P.T.,
K.T.H., mpog.,

Hwurmaros A.M.,
ACCUCTEHT

Asusosa H.III.

CTapIHMﬁI HpenonaBaTenb, TaHIKeHTCKI/[ﬂ I/IHCTI/ITyT I/IH)KGHCPOB Mppmraul/m n
MeXaHM3aLMI CEIbCKOTO X03SCTBa, Y30eKuCcTaH.

Beenenne. B ycnoBusax feduuyra Bo-
IHBIX PeCypcoB B Halllell cTpaHe, 60/b-
II0e 3HaueHue MpruobperaoT Bofochepe-
raipomfe TeXHONOTUM OpPOIIEHUA Ceflb-
CKOXO3AJICTBEHHBIX KY/IBTYP.

OpmHakKoO BO3MOXXHOCTM 9KOHOMUMN
OpPOCUTETBHOI BOADBI OT IIOBEPXHOCTHBIX
MCTOYHMKOB MOTYT OBITb OTPaHMYEHBI U
B 9TOM CMbICIe A (pepMepcKuX XOo-
34ICTB, KOTOpBle Bcerga OymyT cTpe-
MHUTbCA K aBTOHOMHBIM MCTOYHIKAM,
BO)XHOE 3HAYeHNEe HpuobpeTaeT BOBI
IOfI3¢MHBIX VICTOYHUKOB. PaspaboTka u
COBEpIIEHCTBOBAHME ABTOMATU3ALNM
IIPOLIECCOB BOJOMOATOTOBKY JI/ISl TIONIMBA
B (epMepCKUX XO3SICTBAX C UCIOIb3O-
BaHMeM CKBaKIH BepTUKAIbHOIO IpeHa-
Ka TpebyeT BBIIIOJTHEHVIA OIIpeie/IeHHbIX
TpeOOBaHMII IPebABIAEMBIX K TEXHOIO-
ruu popmupoBanus npoecca.[1]

ITocranoBka 3amaun. CyliecTBYIOT
JIBa METOIa KOCBEHHOTO M3MepeHMA KOH-
nenTpany. [lo mepBomMy MeTOny Besy-
YYHY KOHLIEHTPAaIlM}M BOJIOKHA B Macce
OIIpeNe/IAI0T TI0 BeIMYMHE TIMAPOAHA-
Myyeckoro Hamopa H mpm mcreyenun
Macchl 4epe3 MeCTHble CONPOTHUBIICHNA,
006DbIYHO Yepes U3OTHYTYI0 TPYOy ompefe-

JIEHHOTO IMaMeTpa MM 9e€Pe3 OTKPBITHIi
HAKJIOHHBIN N0TOK. IIpn 3TOM CKOpOCTb
UCTeYeHNA HeOOXOAMMO IOATepPKMBATh
OCTOSHHOIL. IIpn6opsl, OCHOBaHHbIE Ha
NpUHLNIIE M3MEPeHUsA KOHIIEHTPALUN
110 BHYTPEHHEMY TPEHMIO, COCTOAT U3
PasHOro pojia HacafloK, IOTPy>KaeMbIX U
Maccy ¥ BpalalOIIMXCSA B Hell ¢ IMOMO-
LIbI0 JBUTATeNA. PeaKTMBHBII MOMEHT,
BBI3BIBAEMBINl TOPMOYKE€HMEM HaCaJ KU
Maccoli, 3aBUCUT OT e€e KOHI[€HTPaLUN.
Crenenplo MMHEpaaM3aluyl PacTBOPEH-
HBIMI BelleCTBaMI B IIOJIMBHOI BoOfe
OIIpeJie/IAI0T NPUTONHOCTD IS OpOIle-
HUAL

IIpu oneHKe MPUTOTHOCTM BOJBI MI/A
MO/IMBA YYMUTHIBAIOT KadyeCTBEHHBIN CO-
CTaB COJlell, BO3MOXXHYIO B€POSTHOCTb
3aconeHysA. ONBIT OpOIIeHNs IONMBHBIX
TeppUTOPUII TO3BOJIAET NPU3HATD IPU-
TOZIHOM [l OPOIIEHNA BOAY C MUHepa-
mm3anuert MeHee 0,2 r/n. MuHepanmsa-
uua Bopnl ot 0,5 o 1,0 r/n gomyctuma
IIpM TIONIMBE YCTOMYMBBIX K 3aCOTEHUIO
pacTeHui Ha JIETKUX II04YBax. MuHepanm-
3a1Ms BOAIbI, paBHasA oT 1 mo 2 /7, omac-
HO ¢ TOYKM 3peHua. OCHOBHOI paboToi
IPeHa)KHOM CUCTeMBbl ABIAETCA aBTOMa-
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Puc.1. MpuHuMnuansHas cxema KOHTPOIS YpoBHS BoAbl Ha 6ase ynpasneHue

TpaHaucTopa Tuna BC557 n BC547.

THUYeCKass CUTHAIM3aLus ¥ KOHTPOJIb
YpOBHsA BOABL [y cOpoca BOAbI MCHOMb-
3YIOT pa3juHble TaTYNKN YPOBHS BOJIBI.
[2].

Meropuka nccnenosannit. Kongykro-
MeTPUYECKUII METOJ aHa/uu3a OCHOBaH
Ha W3MEPEeHUM 3JIEeKTPONPOBOSHOCTHI
aHaJM3UPyeMOro pacTBopa. Enmnniei
V3MepeHMsI NIEKTPOIIPOBOHOCTY SABJIA-
etcst Om-1 mnn cumenc (Cm). PactBopsr
INIEKTPONIUTOB, SIB/ISAACH IPOBOSHMKAMMU
II popa, mogunHAOTCA 3aKOoHY OMa.

[lo anHajmorum c CONPOTUBIICHVEM
MPOBOHMKOB | popa, compoTuBieHme
pacTBOpa IpsAMO IIPOIOPLMOHATBHO

PACCTOSHUIO MEXAY 9MeKTpofamu 1 u 06-
pPaTHO IPONOPILMOHANBHO IIOWAAN WX
nosepxHoctu SR =r (1/S), rge r - ynens-
Hoe comporusieHue (Om. cm). IIpn 1 =
1cmu S =1 cm? umeeM R=r, criemoBaTenb-
HO, YHe/lIbHOe CONPOTYB/ICHNEe PaBHO CO-
IpOTUBJIEHNMIO 1 cM® pacTBOpa, HaXoms-
IIerocsl MEX[Y JBYMs IapajUle/IbHBIMU
[JIAaCTUMHAMU TUIOmafbio 1 cM?, OTCTOsA-
MM BPYT OT Apyra Ha 1 cM. Bennunny,
0OpaTHYI0 YAENbHOMY CONPOTHUBIICHUIO,
HAa3bIBAIOT YE/IbHOII 37IEKTPOIPOBOJHO-
cTpI0 c=1/r. YaenbHas 3/M€KTPOIPOBOJ-
HOCTb (CM. cM-1) 4MCIIeHHO paBHA TOKY
(B ammepax), IpOXOAAIEMy 4epe3 CIION
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pacTBOpa C IOIEPEeYHbIM CeUeHNeM, PaB-
HBIM eiMHMUIIe, TIO7, [IefiCTBMEeM IpajyieH-
Ta HOTeHIMana 1 B Ha egMHNIY ANMMHBL
ONeKTPOIPOBOJHOCTD  Pa3baBIeHHBIX
PacTBOPOB 3/MEKTPONUTOB 3aBUCUT OT
YMCITa MIOHOB B PacTBOpe (T.e. OT KOHIIEH-
TpalMu), YUCIa JIeMEHTapHbIX 3apsAO0B,
HepPEeHOCUMBIX Ka)KIbIM MOHOM (T. €. OT
3apsifia MIOHA), I OT CKOPOCTY JIBVDKEHUS
OIMTHAKOBO 3aPsKEHHDIX MOHOB K KaTOAY
WIN AHOAY IIOJ JENICTBUEM 3JIeKTpude-
cKoro nosns [3].

PesynbraTel uccnegosanmii. [l pe-
IIeHMe M MpefoTBpallleHnsa 3TUX Mpo-
671eM, TIpefIaraeTcs ynpolleHHas IpUH-
LUINanbHAsA CXeMa C YIpaBlIeHNeM
KpeMHeBbIMU TpaH3ucropamu (pucl).
JJocToMHCTBa 3TOJ CXeMBI, IPOCTOTA
KOHCTPYKIIVM 1 TIpefie/l YyBCTBUTEIbHO-
CTM KpeMHeBOro TpaHsucropa. IIpemen
YyBCTBUTEIbHOCTU KPEMHEBOTO TPAH3U-
crop BC557 m BC547 cocraBnger c
300uA, TaK Kak B CXeM€ y4JacTBYeT [Ba
KPEMHEBBIX TPaH3UCTOPOB KOTOpoe 06e-

CIIeYMBaET BOIHOE YCUIEHIE, @ 9TO 3Ha-
9UT M IpU KOPO3ME IMEKTPOLOB MU
YXYALIEHNE  3/IEeKTPOIPOBOAUMOCTI
BOJBI IATYVK YPOBH:A BOAbI OymeT pado-
Tath 6e3 mepebosl.

BoiBopbr: TakuM 06pasoM 3aMeHNB
NPVHIMINAIBHYIO CXEMY C YIIpaBIeHVeM
KPEMHEeBbIMU TPAaH3UCTOpaMu mpobaema
KOPpO3Ms 9/IeKTPOfi0B OyeT pelileHa, a
TaKXe C M3MEHEHMeM IIpeieioB Tpelye-
MbBIX 3HAYEHNS 9/IeKTPOIPOBOJHOCTH
BOJIBI peHaXKHAsI cucTeMa 6yzet Gecrpe-
pBIBHO paborarh. ITO BCe HMPUBOFUT K
yEOOCTBY 3KCIUIyaTaIuy, 3KOHOMUYHO-
cTH, a TaKke apQeKTuBHON pabore cu-
CTeMBL.

Vicnonb3soBaHHasA nuTeparypa:

1. ABTOMaTI/ISaLU/IH TEXHOJIOTUYECKUX IIPO-
neccos., 1.®. bopomnn., 10.A. Cynnuk.,,
Mocksa 2004r.

2. Hundpopas cxemorexuuka. E.II. YrpioMoB.,
Cankr-ITetep6ypr 2005r.

3. TexHudyeckme CpefcTBa aBTOMATHM3AIVN.
b.B. lanpgpos., AJI. Yynakos. Mocksa
2007r.
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OIIEHKA HEKOTOPBIX IIOKA3ATEJIEM POTOBOM
JXUIOKOCTU Y NETEN C ITATOIOTMEN BUCOYHO-
HIVDKHEYE/TIOCTHOTO CYCTABA

Cauposn A.A.

Byxapcknit focynapcrsennsiit Megniyackuit VIHCTUTYT, Y30ekncran.

B1couHO-HIM>KHEUEMIOCTHOM CyCTaB —
9TO TIOABIDKHBIN B TpeX HalpaBIeHMAX
PELEeNTOPHbI OpraH, CBA3aHHBINA C IIPO-
IpUOpeLeNTOpaMyl IAPOJOHTA, >KeBa-
TeJIbHBIX MBILII] U Tlepefaomnit nHdop-
MaliIo B LIEHTPa/lbHYI0 HEPBHYIO CHCTe-
My O TIOJIOKE€HUY HVDKHEN 4elioCTy i
YIpaBJeHN U PeryIALVY >KeBaTelbHbIX
nByokeHuit (Amabusn VI.B., MutpodaneH-
ko B.IL., 2002).

Iepcun JI.C., Illapos M.H. (2013)
CYUTAIOT, YTO OCHOBHBIMM IIPUYMHAMU
BO3HMKHOBEHMsI HapyLIeHU (QyHKIUK
BJMCOYHO-HIDKHEUEMTIOCTHOTO CyCTaBa AB-
JIIOTCS:: aHOMAIMM OKKJIIO3UM 3yOHBIX
panoB — 65-70%; mUCQYHKIA MBI
YeII0CTHO-INIEBOI obmactu — 15-20%;
IICUXOHEBPOJIOTUYECKNE HapyLIeHMsA -
10-15%, 1 TonbKO y 5% MalMeHTOB JMC-
GYHKUMST  BUCOYHO-HIDKHEYETIOCTHOTO
CycTaBa CBsI3aHa C CaMMM 3ab0JIeBaHMEM
cycTasa.

YcTaHoBNEHO, 4TO y #eTell ¢ maToso-
rueit BHUYC wnabOmomaeTca MCTOIEHUe
pe3epBHBIX BO3MOXKHOCTEl aHTUOKCHU-
DAaHTHOI, aHTMMUKPOOHON 3alUTBI Ha
(dboHe TOBBIIIEHMST HPOLIECCOB JIUIIONE-
poxcupanum u 06ceMeHeHHOCTI pTa Ia-
TOT€HHOJ U YC/IOBHO-IIATOT€HHOM MMU-
Kpo(riopoit, a TakKe yMeHBIIeHUe CTa-
6unbHOCTM PH pOTOBOI >XMAKOCTU U
CHIDKEHJE YPOBHsI KI€TOYHOTO MeTabo-
msma (ITepoa E.I', 2010, Carlos EL.,

2010). Vicxomssi u3 BBIIIEU3IOXKEHHOIO,
1Ie7IbI0 HACTOSINEro MCCAeOBAHMUS SIBU-
JIOCD U3Yy4eHMe OMOXMMIYECKIX ITapaMe-
TPOB POTOBOII XXUKOCTU Yy JeTeil c 3a-
6onesannem BHYC.

Vcnonp3yst mabopaTopHble MeTOMBI
UCC/IeNOBAHMSA, HAMM OBUIO WU3YIEHO
61oXMMHUYeCKMe TOKa3aTenn, XapakTe-
puU3yOIIMe COCTOSIHME TOMeocTasa u
ypOBeHb HecIiennpuuecKoil pe3uCTeHT-
HOCTM B IIOJIOCTH PTa Y [ieTelt ¢ 3a60jeBa-
auem BHYC.

BaxabiM MexaHM3MOM TOMeOoCTa3a B
POTOBOII ITOJIOCTH SABJIACTCS pPaBHOBECHE
B IIPOOKCHIAHTHO-aHTVOKCYU/JAHTHOI CU-
creMe. B mporiecce paboTsl 6bl1a n3ydeHa
aKTUMBHOCTb KaTanasbl, MJIA, amacTassl,
NM30LMMa U ypeasbl, KOTOPbIe PeJCTaB-
JieHsl B Tabmuiel.

JaHHbBIe TabGMMLBI [EMOHCTPUPYIOT,
YTO aKTMBHOCTb KaTajlasbl y HeTeil C 3a-
6onesannem BHYC npu nepBudHOM Kiu-
HUKO-Tab0paTOPHOM MCCIEOBAHNY ObLTa
B CpefiHEM B 2 pasa HIDKE, YeM Y JieTel
MIPaKTIYEeCKN 3TOPOBBIX. ITO CBU/ETEIb-
CTByeT 00 MCTOLEHVM pe3epBHBIX BO3-
MOYKHOCTE} aHTMOKCHUAHTHOM CYICTEMBL Y
mereni ¢ 3abonesanvem BHUC. YunrthiBas,
4TO B TeHe3e pa3BuTysA natonoruu BHUC
y HeTelt OO/blOe 3HAYEHUE MPUAAETCS
MeMOPAHOIIATOIOTNIECKUM  IPOIleccam
Ha YpOBHEe KJIETOYHBIX (aKTOPOB, a BaXK-
HBIMJ MEXaHV3MOM, IPUBOIAIINM K Je-
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Tabnuua 1

OunHammka nsameHeHin BUOXMMMNYECKMX NoKasaTenen poToOBON XXNOKOCTU Y 300POBbIX
aeten n ¢ 3abonesaHmem BHYC (mkat/n,mMk-kat/n n eg/mn,, Mk-kat/n)

TTokasarenn Tertn c 3aboneannem BHUC n=48 | 3gopossie meTn (KOHTp-
s

AKTUBHOCTb KaTanasbl 0,12240,021* 0,32410,024

ManoHoBbleguansaerng 0,305+0,032* 0,129+0,016

AKTUBHOCTb 3nacTasbl 2,97+0,16* 1,72+0,14

AKTUBHOCTb Nn3ouuma 0,025+0,004* 0,093+0,008

AKTUBHOCTb ypeasbl 0,417+0,034* 0,096+0,011

ITpumeuanue: *- focToBepHOCTb pasmuunii P<0,05 mpu cpaBHEHMHU ¢ KOHTPOTIEM

CTaOMIM3AIUM KIIETOYHBIX MEMOpPaH, SIB-
JIIETCSA TIPOLIECC MEPEKVCHOTO OKVCTEHNA
ymnugos (ITOJI) B xope paboTs! ObLT M3y-
YeH YpOBEHb Ma/lIOHOBOTOAMaIbJeruja
(MITA) B poTOBOJI XXMIKOCTH.

[Tomy4yeHHbBIE pe3ynbTAThI MCCIENOBA-
HIIA ITOKA3aJ10, YTO Y JETEN C IIaTO/IOTUEN
BHUYC, copepsxanne MJIA 6but0 3Ha4M-
TeJIbHO BbIlIE, YeM Y MpPaKTUIeCK! 3710-
POBBIX JieTeil. ITO CBUJIETENbCTBOBATIO O
JIOKAJIbHOI «B IOJIOCTU PTa» MHTEHCHU-
(dbuKauyn mporeccoB MePeKMCHOrO OKIC-
JIeHMS JIMIIUJIOB Y JeTeil ¢ 3a00/ieBaHNeM
BHYC. PesynpTaTbl MCCIefOBaHUA CTe-
IIeHV BOCTIAJIUTEIbHBIX IPOIECCOB B IO-
JIOCTU pTa, MHTEHCUBHOCTb KOTOPBIX Xa-
pakTepusyeT aKTMBHOCTDH JIeMKOLMTap-
HOIO IPOTEOIUTNYECKOro ¢depMeHTa
971aCTasbl B POTOBON JKUIKOCTH, IPEN-
cTaB/eHbl B Tabnuie 1. [Ipu 6uoxumunye-
CKOM aHa/ln3e pOTOBON >KUIKOCTU Y Jie-
teit ¢ 3abonesanneM BHYC ormedeHo
MIOBBIIIEHNE AKTUBHOCTH 3/1ACTA3bl B PO-
TOBOII KUAKOCTYU. JTaHHbIE TAOIUIIBI CBU-
IeTeIbCTBYIOT, YTO y fieTell ¢ 3aboreBa-
Huem BHYC axTuBHOCTH nu3oLUMa B
POTOBOIL XUAKOCTK OblTa B 2,4-3 pasa
MeHbIIle, YeM Y fieTelt 6e3 coMaTNIecKnx
3a0071eBaHUIL.

Takum 06pasoM, CHIKeHMe aKTUBHO-
CTM KaTajasbl M BBICOKOE COfiepKaHMe
MJIA B pOTOBOI XUIKOCTU Yy HeTeil C
natonorueit BHUYC cBumeTenbcTBOBaIO
O HapylIeHUM Pe3epPBHBIX BO3MOXKHO-
CTell aHTMOKCUIAHTHONM CUCTEMBI M MH-
TeHCU(UKALUY IPOLeCCOB MEPEKUCHOTO
OKJC/IEHUS JIMINUJOB B IONOCTU prTa. Y
merteit ¢ matonorueit BHYC perncrpupo-
BaJIOCh CYLECTBEHHOE CHIDKEHME COTlep-
JKaHUA TU30IMa B POTOBONM KUAKOCTHU
1 OJTHOBPEMEHHOE yBeNNYEHNE aKTUBHO-
CTU Yypeaspl OTHOCHUTENbHO [AHHBIX
NPAKTUYECKU 3MOPOBBIX JIETEN.

Takum obpasom, y fereit ¢ 3abosesa-
Hiem BHUC nHabmiopaioTca HapylLIeHUA
6amaHca B IPOOKCUIAHTHO-aHTUOKCY-
TAHTHON CHUCTeMe; IafieHne aKTUBHOCTHI
KaTajiaspl ¥ IIOBBIIIEHNME YPOBHS Majo-
HOBOTOIMA/Ib/IETU/A, CHIDKEHNME AHTHU-
MMKPOOGHOII 3aIUTBL U yBeIUIEHNE CTe-
meHn O00OCEMEHEHHOCTM MATOTeHHON I
YC/IOBHO-ITATOT€HHO MUKPOQIOPOIL.

JIutepaTypbl
1. Anabuu, V1.B., Murpodanenko, B.I. Ana-
TOMUSI, (USNOTIOTHS U OMOMEXaHNKa 3Y-
60-4eMI0CTHOI CUCTeMBL: MOHOTpadus
[Texct] / I.B. Anabun, B.II. Murpoda-
HeHKo. - M., 2002. — 241c.
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