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Introduction

The degree to which a lesson achieves its goal is
determined by its outcomes. Seeing, identifying, and
measuring outcomes is not a simple didactic task.
Typically, a set of questions, examples, and questions
is used to determine the level of knowledge, skills, and
competencies that cover a particular topic. interactive
methods are a good help. An example of this is a quiz
based on the following interactive method.

The quiz is called "ASSISMENT" and consists
of 4 stages:

1) Test.

2) Practical skills.

3) Fill in the blanks.

4) Symptom.

There are 4 stages in the assimilation method.

Initially, students are divided into 4 teams. Test
samples will then be distributed. We give 2 minutes
for each test and 10 minutes for 5 tests.

1.Test samples:

1- group

1. According to the classical definition of
probability, the probability of events in which
experiments is found?

Doi: éos¥e! https://dx.doi.org/10.15863/TAS.2022.03.107.53

A) The number of elementary events is limited
and they are equally likely.

B) The number of elementary events is infinite.

C) The number of elementary events is equal to
the number of experiments.

D) Voluntary experiment.

2. If A and A are opposite, which of the following
relations is correct?
A)A-A=A. B)A+A=qQ.
D)A-A=Q.

3. If events A and B are independent and P (A) =
0.7, P (B) = 0.5, find the probability of their sum?

A)11 B)0.3 C)0.85 D)5/6

4. 1f P (A + B) = 0.9, P (B) = 0.3 are non-co-
occurring events, find P (A)?

A)0.5 B)0.4 C)5/9 D)0.6

5. Find the probability that not a single coat of
arms will fall when throwing 5 coins?

1 5 31
A 5 B);; O

C)A+A=A.

1

D)5

2- to the group
1. Which of the following properties is
appropriate for the distribution function?
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A) Continuous B) Growing C) Periodic D)
Limited

2. There are 5 identical balls numbered in the
container, find the number of elements of Q that
correspond to the experiment of obtaining 3 of them
in a row (non-repeated selection)?

A)20 B)40 C)60 D)10

3. How many shots were fired if the relative
frequency of the number of shots fired at the target
was 0.7 and the bullet did not hit the target 12 times?

A)36 B)40 C)72 D)54

4. Find the probability that one of the numbers is
5, if it is known that the sum of the numbers obtained
by throwing 2 cubes is a multiple of 7?

A)1/3 B)3/7 C)1/7 D)1/5

5.1f Aand A are opposite events, which of the
following is true?

A)P(A-A) > 0.
C)P(A) = P(4).

B)P(A) - P(A) = P(A-A).
D)P(A) +P(A) =1

3- to the group

1. Two cards are drawn from a deck of 36 cards
at risk. Find the probability that they are both salt?

A)1/105 B)0.5 C)1/9 D)1/12

2. The space of elementary events corresponding
to the experience of throwing a coin twice...

A)Q = {RG,GG,RR,GR} B)Q = {RG,GG,RR}
C)Q={GG,RR} D)Q = {RG,GR}

3. In what range do the values of the distribution
function change?

Ala;b]  B)0;1] C)0;1)  D)0:2)

4. How many different two-digit numbers can be
formed from the given numbers 1, 2, 3, 4?

A)24 B)I12 C)8 D)4

5. The probability of the first sniper hitting the
target is 0.8 and that of the second is 0.6. Find the
probability that one sniper hits the target when the
snipers shoot at the target at the same time?

A)0,16 B)0,62 (C)0,44 D)0,21

4- to the group

1. In what events was it first determined that the
relative frequency is stable?

A) Physicist and chemist B) Chemist

C) Demographics D) physicist

2. Let the game be thrown once. If A is a case of
even number division and B is a case of division of
three numbers without remainder, then P (A + B)?

A)2/3 B)5/6 C)1/6 D)1/2

3. If the events A4, Ay, Az are independent and
their probabilities are 0.3, 0.5 and 0.7, respectively.
Find a chance to do at least one of them?

A)0.85 B)0.896 (C)0.8 D)0.9

4. What are the possible values of some discrete
numbers, and what is the quantity that takes them with
certain probabilities?

A) Discrete random variable;

B) Singular random quantity;

C) A continuous random quantity;

D) Normal distribution.

5. When one bullet is fired, the probability of the
bullet hitting the target is 0.7. Find the probability that
160 bullets hit the target when 200 bullets are fired?

A)P,,,(160) = 0.0004

B) P,00(160) = 0.0003

C) P,00(160) = 0.0005

D) P,40(160) = 0.0006

The test will be collected 10 minutes after
distribution and grades will be announced.

2 To test the practical skills, each team is given
one example and they have to do it for 5 minutes. Of
course, here are some examples where you need to
know the theoretical knowledge of the subject to solve
it.

Examples of examples:

Togroup 1

A trainee must score at least 4 to take the test. If
it is known that the trainee will get a grade of "5" with
a probability of 0.3, a grade of "4" with a probability
of 0.6, find the probability that the trainee will pass the
"test".

Togroup 2

Two snipers fire one bullet at a time. The
probability of hitting the target in one shot is 0.5 for
the first sniper and 0.4 for the second sniper. If the
discrete random quantity is the number of touches to
the target, construct the law of distribution of the
random variable X.

Togroup 3

Two game cubes are thrown. Construct the law
of distribution of a random quantity X, which is the
product of the points of two cubes.

Togroup 4

The two hunters fired at the rabbit at the same
time, unrelated to each other. If at least one of the
hunters hits the target, the rabbit is shot. Find the
probability that the first hunter will shoot the rabbit if
the probability of hitting the target is 0.8 and the
second is 0.75.

Solving these examples will be discussed and
evaluated among the teams.

3. When filling in the dots, the students in the
group will have to find the missing words in the given
definition or theorem. This is to test the mastery of the
theoretical material.

Distribution samples;

1. If several experiments are performed, the
probability of occurrence of an A event in each
experiment does not depend on the results of the
experiment, such experiments are called independent
experiments.

If in each of the n... experiments the probability
of occurrence of event A is equal to p and the
probability of non-occurrence is equal to g, then the
probability of occurrence of A... m times is equal to
the following expression:
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B(m)=Cl'p™q"™ , m=01..n
2. If the probability of occurrence of event A in
n... experiment is 0 <p <lI, then in... large n

m) 1 _x? m—np
ppyim) x —— -—-e"z2 , x=
" Jnpq V2n Jnpq

The formula is appropriate. Here the function
2

X
px) = \/% ez is called the Gaussian function.

3. If X tm. 12,... m,...
m}=q™'p

with t.m., which is distributed according to the
geometric law. is called. Here

p=1-—q €(0,1).

Examples of geometric laws... distributed t.m.s
are: the number of products inspected before the
release of poor quality product; the number of coins
tossed before the coat of arms falls; the number of
bullets fired before hitting the target, etc.

4. Two-dimensional t.m. properties of the
distribution function:

1. The distribution function F (x, y) is limited.

2. The function F (x, y) is not... for any argument.

3. If any argument of the function F (x, y) is -
(in the sense of limit), then the function F (x, y) is equal
fo....

4. If one argument of the function F (x, y) is +
o (in the sense of limit), then

F(x, +00) = Fy(x) = Fx(x) ;
F(+o0,y) = F,(y) = Fy(y)

4. If both arguments are + © (in the sense of
limit), then F (+ o, + o) = 1.

5. The function F (X, y) is continuous from left
to right on each....

You will be given a minute to do this. At the end
of the time, it will be collected and the scores will be
announced.

4. The next stage is called a symptom. The text
is distributed to the groups, who have to find out in 1
minute which concept is in the text, depending on the
symptoms.

values p,, = P{X =
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Examples of texts:

1. It happens anytime, anywhere, it can happen
by chance, it may not happen at all and vice versa it
can happen, it can be unconnected or connected, it can
be together or not together.

What is the concept?

2. Itincludes all the events in the experiment, the
probability of which is 1, the letter of the Greek
alphabet is used to denote it.

What is the concept?

3. U can take values of 0,1,2,... .n, sometimes
1,2,..., m,... or values in the range (a, b), its relation
to the probabilities of acceptance of a value is
sometimes given in the table , sometimes given by a
function.

What is the concept?

From the elements of a collection of 4.n
elements, it is possible to create subdivisions that
differ either in their order or composition, or differ
only in the order of their elements, or differ in at least
one element.

What concepts are we talking about?

When the time is up, the teams will give their
answers.

Before counting the total scores, everyone is
asked an interesting but science-related question.

Sample question:

One student was writing a poem with good
intentions, saying, "For now, I'm an amateur, and
when | grow up, I'll be a great poet.” One of her poems
is titled "Lola". The first line of this poem is "Tulip
opened in the steppe in Navbahor”. The remaining
lines are formed by substituting the words in line 1.
What is the maximum number of lines in this poem?

At the end of the quiz, the scores of the teams
will be announced and the winning team will be
awarded. During a quiz like this, students learn what
they don’t know and reinforce what they do know.

5. Abdushukurov, A.A. (2010). Ehtimollar
nazariyasi va matematik statistika. (p.164).
Universitet.

6. Abdushukurov, A.A., & Zuparov, T.M. (2015).
Ehtimollar nazariyasi va matematik statistika.
Tafakkur bo’stoni.

7. Sirojiddinov, S. H., & Mamatov, M. (1980).
“Ehtimollar nazariyasi va matematik statistika”.
Toshkent: “O’qituvchi”.
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BU3YAJIBHASI CTPYKTYPA CAMTOB O 3/I0POBBE: HEOBXOJAUMOCTb PA3PABOTKH
KOMILJIEKCHOI'O PYKOBO/ICTBA 10 JU3AHHY

Annomauyusn: Hcnonv3osanue 6e0-caiimos, C613aHHbIX CO 300pP08beM, U UHDOPMAYUsE O PAZTUYHBIX
3a00/1e6aHUSAX CIMAHOBUMCSL 8Ce DOTIee PACNPOCMPAHEHHBIMU 8 MUPE, NOIMOMY 803HUKAIOM HEKOMOPbLE ONACEHUSL HO
nogody e2o kauecmeaa. Pasnuunvie hakmopul 8IUsIOM HA KAYECMBO 6€0-CAUMO8 0 300P08be, BU3YANbHASL CIMPYKMYPd
KOMOPbIX A6715eMCsl 0OHOU U3 OCHOBHBIX. Lenvio Hacmosiue2o uccied08anus a6islemcst 00bACHEHUE PO 6U3VATIbHBIX
NeMeHmO8 6e0-caimog 0 300posve. Cmpykmypa 80 63215104X NOIb306AMENCU HA UX KAYeCME0 U HAOEHCHOCMb, d
makce ee poib 6 NOAYYEHUU NOAb30BAMENAMU MeOUYUHCKoU unpopmayuu. Kpome mozco, obcyscoaemcs
HeobX00UMOCHb 8Ce00beMIIWEe20 PYKOBOOCMEA NO pa3pabomke maxkux éeo-caumog. Ob30p noKkaza, Ymo eHeuHull
8UO0 B8ebO-calma 0 300po6be Uspaem BaNCHYI0 POb 6 oyeHKe 008epusi noavzosamenell k Hemy. Kpome moeo,
BbISICHULOCH, YMO HE CYUECTNBYem 8Ce00beMNIOUWe20 HAYUOHATLHO20 ULU MENHCOYHAPOOHO20 PYKOBOOCMEA NO OXPAHe
300p08bs. Yuumwvieas 6adiCHOCMb GU3VAILHOU CMPYKMYPbL 8€0-Ccalmog o 300p06be, GO3HUKAem Heo0X00UMO
pazpabomams pyKogooCmeo 0iisi yCmpaHeHusi npooiem Henocie008amerbHO20, NI0X020 ULl NePCOHATUIUPOBAHHO2O
ousatina 8eb-catmog o 300posbe.

Knrouegvie cnosa: 300posve, ouzaiin, paxmopoi.

BBeHeHI/Ie Ha npeaMeT eé H€O6XO,HI/IMOCTI/I. TTocne aToro Haao0
Hpe)l(ne yeMm Ha4yaTb co3aaBaThb calrt HpOﬁTI/I CJIeaAyromue JTallbl: pa3pa60TaTI;
HE0OX0MMO JaHHYIO NpoOiieMy NpOaHaM3UPOBATH KOHILIETIINIO, CO3/IaTh CTPYKTYPY caiita, pa3padoTarh
~ .
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MakeT caiiTa, 3aTeM 3arpy3uThb HH(pOpPMAaIHeH, 00CyX)/maTbCsi HEOOXOOMMOCTh BCEOOBEMITIOIIETO

MPOBECTU TECTUPOBaHUE caiita u
pasmemienue| 1,2].
B Hacrosiiee BpemMsi MHOTHE JIFOJIU TBITAIOTCA

MOJIYy4YUTh WH(OPMALHUIO, CBA3aHHYIO CO 37I0POBBEM,

€ro

Uit cebst M cBoMX OnmM3kux. MeaunuHCKHe
KOHCYJIbTalln! JOTOJHAIOTCS JIpYTHUMHU
MHQOPMALMOHHBIMHA ~ pecypcaMy, TaKUMH  Kak
Wnteprer, Oponropsl, KHUTH, KypHAJIBI,

teneBuaeHne u paano. Cpenn HuX MHTEpHET Mrpaer
TJIABHYIO pOJNb depe3 BeO-CalThl, MOCBSIICHHBIC
3I0POBBI0. DTO CPEICTBO MaccOBOW WH(POPMALUU U
MEXAyHapoaHas CeThb Ul JIIo/ei, KOTOpBIE HIIYT
nHopMaLMIo Ha BCE BO3MOXKHBIC TEMBI, BKIIOYAs
nndopmanmio o 3mopoBbe. [lonck uHboOpManu o
3/I0pOBbE B MHTEpHETE TMOCTOSIHHO pacTeT, TaKk 4YTO
oxono 50% u 75% B3pocneix B BenukoOpuranuu u
CIOA wucnone3yloT HMHTepHeT I TOJNy4YeHUS
urdopmanuu o 310poBbe cooTBeTcTBeHHO [15,21].
Ota ceTh 00JIerv9aeT MONUCK U JOCTYT K METUINHCKOH
uHGOpMAMK W TPEIOCTABIACT II0JIH30BATEISIM
IMIUPOKUHA  CHEKTP MHOTUX  HH(GOPMAIMOHHBIX
3JIEMEHTOB U BCE OOJbIIE BOBIECKAET MX B PEIICHHE
npoOJieM, CBS3aHHBIX CO 370pPOBbEM. Beb-calTel 0
3JI0POBBE COJIEpIKAT pa3lIMuHble MH(POPMAIMOHHBIC
MaTrepuabl, COBETbI, PyKOBOACTBA, PEKOMEHIALUH U
OLICHKH, CBSI3aHHBIE CO 3JI0POBBEM U CBSI3aHHBIMU C
HHUM ITpo0JIEMaMH U UX YIpaBieHUEM. DTH BeO-CailThI
NOJJIEP)KUBAIOT ~ TMAIMEHTOB M UX  CEMBbH,
npenocTaBsist MWHPOpPMANUIo, U MOTYT MOMOYb UM
YIY4IINTh B3aMMOJCHCTBHE MEXKAy NAIMEHTOM U
BpavoM 3a cUeT paclmpeHHor uHpopmarmn. Kpome
Toro, nH(popmanus u3 MHTEpHETA BIMIET HA 00OIIHE
peLIeHus JF0JIeH MO BOIIPOCcaM caMOOOCITyKUBaHUS U
B3aUMOJICHCTBUSI C TIOCTaBIIMKAMH METUIMHCKUX
yeyr[3,8]. Jliogsm HeoOXoaumma KadecTBEHHas
undopmanus i yyactusi B camorniomoiny. O1Hako B
WurepHere Her TpeOyemMoro craHpapra s
KBaNIM(UIMPOBaHHON HMHpOpMaluu, a UHGOpMALUs
Ha BeO-caiiTaXx He KOHTPOJMpPYeTCsl. DTO O3HAuaer,
YTO HEKOTOpble BeO-CaliThl MOTYT IyOJIMKOBAaTh
nH(OpMAaLMIO HU3KOTO KauecTBa I HEKOPPEKTHOTO

coJIep>KaHus, HE COOTBETCTBYIOIIYIO
npodeccrnoHaIbHBIM PEKOMEHIALUSIM.
CrenoBarensHo, JFO]TA CTAJKUBAIOTCS c
nHpOpManuei HU3KOTro KauecTna[S].

Y4uThIBaf, 91O HenpodecCHOHABHBIE
MOJI30BATENN HE MOTYT OLICHUTH U
UIEHTU(HULIUPOBATH Ka4eCTBEHHYIO OHJIaWH-
nHpOpMaInio, BeO-CaWThl O 370pPOBbE  MOTYT
YIpoXaTth UX 370POBBIO[2].

Ha xauecTtBO BeO-caliTOB, MOCBSIICHHBIX

3[I0POBBIO, BIUSIFOT pa3iudyHble (HAKTOPHI, OJHUM H3
KOTOPBIX SIBIISICTCS Tu3aifH BeO-caiita. Hacrosmiee
HCCIICIOBAaHHUE HAIIPABICHO HA TO, YTOOBI OOBSICHUTH
POJb BU3YaIbHOM CTPYKTYpHI BeO-caiiTa, CBSI3aHHOTO
CO 3J0pOBBEM, B MHEHHH IIOJNB30BaTelieii 00 uX
KayecTBe W HajaexHocTHn. Kpome toro, Oymer

PYKOBOZCTBa IO pa3pabOTKe TaKUX BeO-CalTOB.

OcHOBHasI 4YacTh

B nenom, Ha kauecTBo BeOG-caliToB 0 310pOBbE
BIMSIOT pa3inyuHble (aKToOpbl, U JU3aliH BeO-caiita
SIBISIETCST OJHMM M3 TaKuX KIIOYEBBIX (aKTOPOB.
Crpykrypa BeO-caiiTa, B OCHOBHOM, BBIpaKaeT
OTHOIIEHHS MEX/y Pa3IMIHBIMHU YacTsIMH BeO-caiiTa,
a Takke KraccuQUIuUpyeT (YHKOIUH pa3IHIHBIX
gacTtel BeO-caiita. OH BKIIOYaeT B ceOsf Au3aiH
HABUTAINH, BU3YAIBHBIN IH3aiiH, WHPOPMAHOHHYIO

ApPXUTEKTYpy, MakKeT CTpPaHHUIbl, JCTETUUYECKHH U
BU3YQJIILHBIA  ACTETWYECCKMU OamaHc B 0oOmuit
rpadudeckuii  BuA ~ BeO-caiiToB,  pa3MeEIICHUC

JJICMEHTOB CTPAHHUIIBI, TPEACTABICHUE KOHTCHTA,
U300paKeHNsT M KCIOJIB30BAHUE CPEJCTB MAaCCOBOM
nHpopmanmu[17]. Buemnuii  Bux  BeO-caiita
OKa3bIBacT 3HAYMTENFHOC BIUSIHHUC HA IMPHUBJIICUCHHE
BHHMaHHE MOJIH30BATENEH, TaK YTO POIIb BUIYaTbHOM
CTPYKTYpHl BeO-CaliTOB O 3I0pOBbE B JIOBEPUH
I0JIb30BaTeNIE K dTHM BeO-caiiTaM OoJjiee 3aMeTHa,
4yeM JpyTue PakTophl B Pa3INIHBIX TEKCTaX, U IMEET
Oonpmoe 3HadeHne. Kpome Toro, BHEIHUI BUA BeO-
caiiTa paccMaTpuBaeTCs HMHCTPYMEHTAMHU OIICHKH
310poBbsi. Hampumep, mOCTymHOCTH HH(POPMAIIUU
CUMTAETCS  OJHUM U3  IIECTH  KPHUTEPHUCB,
HEOOXOAUMEIX [IJIS OLIEHKH KauyecTBa Beb-caiita o
3noposbe B EBpore[14].

B cucrematndeckom 0030pe 79 mccienoBaHMiA
M0 OIEHKe KadecTBa HMHTEPHET-WH(POPMALNH,
CBSI3aHHOH CO 3/I0pPOBBEM, DW3EHOAX M €r0 KOJUICTH
TIPUIILTA K BBIBOJY, YTO BH3YalbHas CTPYKTypa BeO-
caira, BKJIFOYAIOIIas BH3yalIbHBIC
MIPUBIICKATETILHOCTh M MaKeT CTPAHHIBI, SBISICTCS
OJTHIM 3 OCHOBHBIX KPUTEPHEB KauecTBa BeO-CaliTOB
0 3JIOpOBbE B OCHOBHOM pPacCMaTpPHUBAIOTCS HUX
M0JIb30BaTeIIMU. BHelHuli By BeO-caiiTa sSIBIISICTCS
OJTHOHN M3 TIEPBBIX 0COOEHHOCTEH, pacCMaTPHUBACMBIX
MOJIb30BATEIIMHU, M MOJKET 3aCTABUTh MX I10JIaraThCs
Ha WHQOPMAIUIO, OMyOJMKOBAHHYIO Ha XOPOIIO
CIPOECKTHPOBAHHBIX BeO-calTax. Mmuenne
monp30Barest o Beb-cadite Qopmmpyercst 3a 0,2
CeKYHIBl IPH TOCCIICHHH BeO-caliTa, W €CIH ero
BHEIIHUH BUJA BBITJSAAT COOTBETCTBYIOIIMM WX
B3IJSLIaM, OHH  TaKKe  TPOBEPAT  KadecTBO
uHdopManuK, AOCTyHOW Ha BebO-caiite. B apyrom
uccrnenoBanun Kim u apyrumu, 66110 0GHAPYIKEHO,
4yTO HamOOoJbIIee AOBEpHE K BeO-caliTaM O 3J0pOBbE
CBS3aHO C C €ro cojepkanueM, odopmiieHHeM U
BHenIHUM BuaoM [22]. TouHo Tak e 00630p
HaJIe)KHOCTH OHJIAH BeO-calThl 370poBhs CaityieHca
W ero KOJUIeT TOKa3allk, YTO JIIOJH MOTYT OBITh
3aTpOHYTHl BHCIIHUM BUA W Iu3aiiH BeO-caiita u
moJaraTtbCs Ha BeO-CaMTHI ¢ 00Jiee BHICOKMM 0OajioM
0 TU3aifHy U BHEITHEMY BUJY, YEM CAWTBI C HU3KUM
KauyecTBOM BHEIIHETO BHJA HA TMEPBBIA B3I
PesynbraTel mokazanu, yro 94% y4acTHHKOB 3TOTO
HCCIIEIOBAHUSl pacCMaTPUBAIA TaKWe OCOOCHHOCTH
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Ju3aiiHa, KaK HENpUBJIECKATEJbHbII BHELIHUN BHI,
Henpo(ecCHOHANBHBIA  JU3ailH W NPUMCHEHHE
HETOAXOAIINX BETOB, KaK (haKTOPHI, BIUAIONINC HA
UX HemoBepue K BeO-caiitam. UccremoBaHue
MOKa3aj0 MPSAMYIO CBSI3b MEXAY clIabbIM Tu3aliHOM

Be0-CaiTOB 0O 3J0pOBbE M HUX HENPUSITHEM
MmoJIb30BaTeAMH[ 16].

[ToToMy uTO nM3aiiH caiiTa SIBISAETCS OJHUM U3
KpUTEpHUEB, KOTOPBHI  OKa3bIBaeT HAWOOJNbIICE

BIIMSHUE Ha 3aBOEBAHME JOBEPHS MONB30BaTENICH K
caiitaM 0 310poBbe. CrnemyeT yUWTHIBaTh, 4TO
HEKOTOpPBIE JIOJM HMMEIOT Malno HH(GOPMAINH IO
TeMaM 3[0pOBbSl U HE MOTYT CYIUTh O COJEpKaHUU
Be0-CalTOB 0 3/10pOBbE U, TAKMM 00pa3oM, OLICHHBATH
X Ha OCHOBE BHEIIHEro BHaa BeO-caiita. Tem He
MEHee  CYXIEHHWST W  OIeHKa  BeO-caiiToB,
MOCBAILICHHBIX 370POBBIO, HA OCHOBE MX BHEIIHETO
BUJIa MOTYT OBITh BpPEIHBIMH IS TIOJIb30BATENEH U
Jake yrpoxarb WX 310poBblo. IlpuHnmas Bo
BHUMAaHHE OTCYTCTBHE KOHTPOJISA 3a KadeCTBOM
MHTEpHET-MH(POPMAINH, BO3MOXHO, YTO JOCTYITHAs
nHpOPMAUI Ha XOpOoIIo 0(pOPMIICHHOM Beb-caiite o
3I0pPOBBE HEBEPHA M HETOYHA, YTO OINACHO [UIS
HerpodecCHOHAIbHBIX ToNb30Batenei. HampoTtus,
BO3MOJXKHO, 4TO BeO-CaliThl C HENpOo(eCcCHOHAIBLHBIM
WM 00ECKypaXUBAIOLUIMM  TU3aHHOM  COJiepKaT
JKM3HEHHO BAXKHYIO HMH(OPMAIMIO O 3J0pOBbE, HO
TMOJIB30BATENIN UTHOPUPYIOT UX OOTaThlii KOHTEHT W3-
3a uX cnaboro amzaitna. C Jpyroil CTOpOHBI,
OCHOBHasg IpobieMa, O KOTOpOH  coOOImaoT
MOJTb30BATENI BEO-CAWTOB O 3/0pPOBBE, CBA3aHA C
0COOCHHOCTSIMU MX An3aifHa. TO MOXKET OBITh U3 - 3a
BO)XHOCTH BeO - An3aifHa M ero ponm B COAEHCTBUH
Moucka Tosib3oBateneil  uHpopmamuu. Cruenyer
YUUTBIBAaTh, YTO IIOJb30BATEIH  IIPEAIOYUTAIOT
HHQOPMALIMIO, KOTOpas JIETKO M C HAUMEHBUIINMHU
YCWIMAMU U U3BJICKACTCSI U BHEUIHWM BHJ calTa
JIOJDKEH  oOecrieuMBaeT MNPHUATHBIA  Auanor ¢
nojb3oBateneM. Eciu moip30BaTeny CTaIKHBAIOTCS C
BeO - caliTa CO CIOXHOH M HEIPYKECTBEHHOU
CTPYKTYpPO#, B KOTOpOil HeoOxoaumast nHGOpMAIHs
HE MOJKET OBITH JIETKO W3BJIEKACTCS, ITOJIb30BATEIIH
MOKWAAIOT CcaiT. OTO TpUHECeT HEraTUBHbIC
MOCJIC/ICTBHS ISl OPTaHN3AIMHY, TaK KaK OHH TepSIIOT
CBOMX IIOCETHUTENEH M3 - 33 INIOXUX KOHCTPYKTHBHBIX
ocobenHocTell. Kpome TOro, oHa MOMET HAaHECTH
BpeJl MOJIb30BAaTEIsIM, IMOCKOJIBKY OHH MOTYT OBITH
[IOJIBEPKEHBI BpEAHOU (HenelcTBUTETFHOM)
HHQOPMALMU O COCTOSHHUH 37I0POBBS, KaK XOPOIIO
pa3paboTaHHBIE CAaHTHI HE MOTYT OBITH TOCTATOYHO
ABTOPHUTETHBIMH U BEO - CaliTBI MOTYT, KaK MPaBUIIO,
MPOCTO PEKJIAMHPOBATh HEKOTOPHIE TMPOIYKTHI OT
MPUBJICKATENBHOTO AU3aiiHa U yOeIUTh M0JIb30BaTENb
W cenath BeposATHYI0 ommOKy. Takum oOpasom,
OpHUHATHE pelieHus o Website's  Bu3yanbHOro
Ju3ailHa uMeeT Ba)XKHOE 3HAa4eHHE I Kakaou
OpraHM3alyy, Kak BeO - calT OpraHu3alid HUMeeT
OCHOBHOE BJIMSHUE HA €r0 ayJAUTOPHIO W SBIAETCA
MOIITHBIM HHCTPYMEHTOM JJIS IPEAOCTABICHHS YCIIYT.

OKCIIepTHI CUUTAIOT, YTO BeO - CaThl JOJKHBI OBITH
yIOOHBIMU IS TOJIb30BaTENeH. DTO YKa3bIBaeT Ha TO,
YTO CalT JOJKEH OBITh pa3padOTaH TaKUM 00pa3oM,
YT00 YAOBJIETBOPSUI TOTPEOHOCTSIM MPEIIOIaraeMbIX
T0JIb30BaTENEH. Hexoropsle T10JIb30BaTENN
MOKHUIAIOT BeO - cTpanui Mmexay 10 no 20 cekyna, HO
BeO - calTBl MOTYT MpPHBJICYH IIOJb30BATENCH Ha
OoJsiee NIMTENBHBIA MEPUOJ MyTEM NPEIOCTABICHHS
UM YEeTKOTO COACP)KaHWs W YHAOOHOW BHU3yaJIbHOI
CTPYKTYpbl. brarogapst sToMy, BEpOSTHOCTB TOTO, ITO
MOJb30BaTeNd  BEPHYTCS ~ OOpaTHO Ha  CalT
yBenmuurcest [11].  Mcmonb3oBamue pyKOBOASIINX
MIPUHLIMIOB SIBJISIETCS. TEPBBIM IIaroM K IOMOIIN
Ju3aiiHepaM B TIpoliecce  MPOEKTHPOBAaHUS
BusyanbHoro Website. icrosb3oBaHue pyKOBOASAIINX
MPUHLOMIOB  BaXHO, Tak Kak 3TO  HYXHO
T10JIb30BATEISM. [Tpumenenue PYKOBOASIINX
NPUHLMIIOB W 3apaHee YCTaHOBJICHHbIE KPUTEPHH,
TI03BOJISIET TOJIB30BATEIISIM HCTIOJIB30BATh Pa3INIHbIC
¢yHKIMK BeO - caiTOB AJSI YZOBICTBOPCHMS CBOUX
norpedHocTeid. Kpome TOro, OCHOBHBIE M TIOJIC3HBIC
O0COOCHHOCTH Ha caiiTe, YETKO NPOSBIAIOTCA
Onaromaps nydiieit KoHcTpykiuu [16]. OTo yBenuuut
BO3MOXKHOCTH MOJTb30BaTeNeH JUIst Gornee
3¢ (GEeKTHBHOTO  HCIONB30BaHUS BeO - caiiToB.
BusyanpHblli AM3aiiH CTpyKTypa JOJDKHAa OBITH B
COOTBETCTBMM C NPUHLUUIAMH UM  OPUEHTHPOM,
HOCKOJIBKY 3TO OMOYET MOBBICUTH COTJIACOBAHHOCTD
BeO - caiitroB. B 93Toil cBsA3M, opraHuzaLUH
3/IpaBOOXPAHEHUs] B HEKOTOPBIX CTPaHaX, TAKHE Kak
CIIA, BemukoOputanus U ABCTpalusi HUMEIOT
aBTOPCTBO NPHHIWIIOB M HAIMOHAJIbHbBIE CTaHIAPTHI
mo paspaborke BeO - CaWTOB IS 3I0pPOBBA.
MUHHUCTEPCTBO  3[paBOOXPAHEHHs  OIyOJHMKOBasa
PYKOBOACTBO sl pa3paborkm BeO - caiftoB Juis
OpraHM3alii 37paBOOXpaHEHHs, HAXOAAMIMXCS MO
ero KoHTpoJsieM. HeKoTopble MyHKTHI, BKIIIOYEHHbIE B
JMPEKTUBBI SIBISIFOTCSL MIPOLIECC IPOEKTHPOBAHMS,
ONITUMU3ALMHU pabOThI MOJIb30BaTENEH, TOCTYHOCTD,
OCHOBHbIE TPOLENYPbl IPOEKTHPOBAHHS CTPAHMIBI,
CTpaHHUIIbl MakeTa, MpPEACTABICHUS KOHTEHTa WU
CIIMCOK 3JIEMEHTOB, BKJIIOYCHHBIX B BeO - caiire.
@DyHKINHM, KOTOPbIE [OJDKHBI OBITH BKJIIOYEHBI B
IU3aliH caliTa OIEHUBAIOTCS M 3aHUMAIOT B 3TOM
PYKOBOZCTBE OCHOBHOE MecTo. LIeHTp mo KoHTpoIo

n  npoduimakThke  3a00NeBaHWA  OIMyOIMKOBAJ
PYKOBOACTBO  Jyisi  Pa3pabOTKM  MEAMIMHCKUX
UH(OPMALIMOHHBIX CalToB, 9TOOBI IIOMOYb
ousaifHepaMm  BeO - calfTOB,  coJepyKaHue
CMEUHUAINCTOB U JPYIHX CIELHAJINCTOB B 00JacTH
OOIIIECTBEHHOTO  37pPaBOOXpPAHEHUS  pa3padoTarb
HaJUIeKaIM  caT 3J0pOBbA  JUISI  HEOIBITHBIX
nojp3oBareneil MHTEepHeTa. Hampumep, pasmep

mpudra, THI WPHUPTA, TPUMEHIEMBIX [[BETOB, JIHHA
abzama, pasMeIIeHWE  OCHOBHBIX  3JIEMEHTOB,
HCIIONIb30BAaHNE WLTIOCTPAlMH M M300pakeHUH I
JAydllero IIOHUMaHWS M TakK jajnee SBILSIFOTCS
9JIEMEHTaMH, KOTOpbIE OBUIM BBIJIEIECHBl B IaHHOM
pyKoBoJICTBE. B cTparernu, BKIIOUEHHBIE B JaHHOM
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PYKOBOJICTBE, BBITIOJIHUTE HMHCTPYKIHH C YYETOM BenmukoOputanuss u  ABCTpanus, paspaboranu

TpeOoBaHUil AU3aiiHa caiiTa, HO HE YWIH OIBIT BeO -
MOJIb30BaTeNeH. HanmonansHas ciryx0a
3IpaBOOXPAHEHUS (NHS) onmyOIMKOBaIa
PYKOBOJICTBO, KOTOpOE BKIIOYAET B ce0sl KpUTEPUU
qu3aiiHa Uit BeO - CaliTOB CBOMX JOYEPHHX

ydypexaeHuid. PyKOBOICTBO  MMEET  OCBETHIIO
TpeboBaHue, TaKue Kak HCIIOIb30BAHKE
CTaH/JAPTHOTO JIOTOTUIA OpPraHU3alUH, TPUMEHSISI
ompefiejieHHbIe  TUMBI  MWPUGTOB,  pa3MELICHUs
JJIEMEHTOB, C Y4Y€TOM KpPUTEPHEB JOCTYMHOCTH.
Kpome Toro, o0coOBIifi akmeHT Jenmaercs Ha
UCTOJIb30BaHUM TpueMiieMbix 1BeroB mo NHS.
HeoOxomumMo  ciefioBaTh  MHCTPYKIMSIM  ATOTO
PYKOBOJICTBA TSt BCEX MEIULMHCKUX
npodeccuoHanbHbIX  ydactHukoB  NHS,  caiit
MECHEIDKEPOB © BeO - Ju3aiiHa yYpCKICHUM,

MBITAIOMINXCSL pa3pabaThiBaTh CBOM BEO - CAMTBI IS
30POBbS WJIM PEIU3aiiH CTaphIX U3 HUX, & TAKXKE BCE
BeO - calThl, ncnonb3ys HazBanne NHS. Kpome Toro,
MHHHCTEPCTBO 30paBOOXPAaHECHHS ABcTpanuu
omy0JIHKoBana JOKYMEHT, 03arJIaBJICHHBII
«Pazpaborka Web Pykosoacteo (BAI)». JokymeHr,
COIepIKAINMKA  MPEUIOKCHHBIE HHCTPYKLUH UL
HACTPOWKM  BHENIHEro BUJAA  3]PaBOOXPAHEHHS
CTpaHbl CaiThl, B KOTOPBIX TaKHe BOIMPOCHI, KaK
ynoOCTBO W JIOCTYNHOCTh  NPHHLMIBI  ObUIN
paccMOTpeHbl B pabortax. B 1eioMm, TMOMIBITKH,
NpeANpUHIMAaeMbIe Pa3IMYHBIMH MEXAYHAPOIHBIMH
OpraHU3alUsIMH o pazpaboTke Iu3aitHa
PYKOBOACTBO Il BeO - CaiiTOB 31paBOOXpaHCHUS,
NOMYEPKUBACT BAXHOCTh CYLICCTBOBAHHS TAKUX
npuHIKMNOB. JIF00OH HM3 3THX NPUHLOUIOB OBLI
pa3paboTaH Ui MCIOJIb30BAHUS OPraHU3ALMOHHOIO
Y Ha OCHOBE IOTPEOHOCTEHl CBOMX MOJNB30BaTeNei U
TakuM 00pa3oM, OHM OOpaTWiIM BHHMaHHE Ha
HEKOTOpbIE KpUTEPHH. MOIKHO CKa3aTh, YTO HAIMUUE
PYKOBOJICTBA SIBIISIETCS] BXKHBIM M KPUTHYECKUM JIJIS

BU3YaJbHOW CTPYKTYpbl [JM3aliHa MEIULUHCKUX
caitoB[13].

BriBoa

BremHnit  BHA  Be0-caHTOB O  3/I0pOBBE

OKa3bIBaCT OCHOBHOE BIMSHHE Ha JOBEpHE K HUM CO
CTOPOHBI  IIOJIB30BATEJICH. Takum  oOpazowm,
OpTaHU3AINH, CBSI3aHHBIE CO 3JJOPOBHEM, IBITAIOTCS
CIPOCKTUPOBATh CBOM BEO-CAlTBHI TaKUM 00pa3oMm,
9TOOBl OHU OBLITU MPHUBIIEKATEIHLHBIMU JIJIST TIETEBBIX
[I0JIb30BaTEIEH,  IOCKOJIBKY — IUIOXOM  Ju3aiiH
O3Ha4aeT, 4YTO  TMOJB30BaTeIX  HE  CMOTYT
MPOCMAaTPHUBATh YCIYTH, MPEIOCTABISIEMbIE STUMH
OpraHW3aIMsIMH, W OpTraHu3alus TaKXKe MOTepseT
CBOIO  ayIUTOPUI0 W  mpeumymiectBa. Poib
PYKOBOISIIAX MPHUHIUIIOB B TU3aiiHe BeO-CaiiToB O
3I0pOBbE 3HauyuTelbHA. Tem He MeHee, He
CYIIECTBYET BCEOOBEMITIONIETO MEXKIyHAPOIHOTO
PYKOBOJICTBA IO TU3aifHy BeO-CaliTOB O 310pOBBE, U
TOJIBKO HECKOJIbKO OpraHM3aliil 3paBoOOXpaHEeHUs B
HEKOTOPBIX CTpaHax, TaKUX KakK CHIA,

HEKOTOPbIe PYKOBOJCTBA MO Pa3pabOTKe TaKUX BeO-

CalTOB. Otn pyKOBOAIIHE TIPUHLINIIBI
COCpEZIOTOYEHBl ~ Ha  CBSI3aHHBIX  C HUMH
OpPraHU3aIlMOHHBIX  IENIX W MOTPEOHOCTIX
noin3oBareiaeil. Tem  He  MeHee, BCE OTH

pexoMeHmauu ObUTH pa3paboTaHBI HA OCHOBE IeIeit
OpraHu3aIii ¥ MOTPeOHOCTEW MX TONb30BaTelNeii B
9THX OpTaHM3aLMIX. AKIneHT H3BECTHBIX
MEXIyHApOAHBIX OpraHm3amuid Ha pa3paboTke
PYKOBOJICTB TIO IH3aifHy BeO-CalfiTOB O 310pOBBE
TIOKa3bIBaeT BaKHOCTh BHU3yaJbHOW CTPYKTYpHI BeO-
CalfTOB 0O 3I0POBbE U €€ MOJIOKUTENBHOE BIUIHUE Ha
WCIONB30BaHUEe ATHX BeO-caliToB. Pa3paboTka
pYKOBOACTBa MO  pa3paboTke BeO-caiiToB B
VY306ekucraHe, IMOCBAIIEHHOW BONpPOCaM 370POBbS,
MOJKET OBITh IT0JIE3HA MOJIBb30BATESIM, JU3aliHeEpaM 1
OpraHu3aIuiIM, 3aHUMAIOIIUMCS OKa3aHHEM
MEIUIMHCKUX YCIYyT C Pa3lIMYHbIX TOYEK 3PEHHS.
Tekymee uccienoBanue, MPOBEICHHOE IyTeM 0030pa
Pa3NMYHBIX PECYpCOB O BAKHOCTH BeO-AM3aiiHa,
JEMOHCTPHPYET, 4YTO PYKOBOJSINIWE IPHHIIMIIHL,
OITyOJINKOBAHHBIE PAa3MYHBIMH  MEKIyHAPOIHBIMH
OpTaHM3aIMAMH, HE COOTBETCTBYIOT OJJHAM H TEM K¢
KPHUTEPUSM, YTO IPUBOAMT K CO3AaHHIO BeO-CaliTOB C
Pa3IM4HOM BU3YyalbHOU CTPYKTYPOU. YUUTHIBAs, YTO
BHEIIIHUI BHJ] BEO-CalTOB, MOCBSIICHHBIX BOIIPOCAM
31I0pPOBBSL, sIBISETCS A(PPEKTUBHBIM C TOUKH 3PEHUS
nojip3oBaTeNieil W WX JOBepHs K BeO-caiiTam,
HCTIONB30BaHNE  BCEOOBEMITIONIETO  PYKOBOJCTBA
NpUBEET K TOMY, YTO CYXICHHS W JOBEpUe
ToJIb30BaTeneil OyayT COCPEIOTOUCHBI Ha KaYeCTBE U
JnoctoBepHocTH  coaepxkanus[12]. Kpome Toro,
MoJIb30BaTeN OyAyT OpHUEHTHpPOBaThCsS Ha Oosiee
OCO3HaHHOE HCIIOJIb30BaHNE nHpopmanmm.
CymiecTBoBaHHE BCEOOBEMIIIOIIETO  PYKOBOJCTBA
ABISETCA ~ MOOXOAAIIMM  PYKOBOJICTBOM  JJIS
pa3paboTkn BeO-caliTOB  3ApaBOOXpaHEHUS I
OpraHu3alyii, y KOTOPbIX HET JOCTaTOYHBIX
WHBECTUIMI 11 HaliMa OMBITHBIX JU3ailHEpOB, U
NpUBEAET K PKOHOMMH 3aTpaT Ha 3TH HEeHTpsl. Kpome
TOrO, Jpyrue MEIWLIUHCKWE OpraHu3allid |
OTZAENbHBIC JINIIAa MOTYT IIOBBICHTH JIOCTOBEPHOCTD
cBoMx BeO -caiitoB, ciemys pa3paboTaHHOMY
PYKOBOZCTBY, KOTOpO€ HpHUBEAET K 3(PHEKTHBHOMY
HCTIONIb30BAHHIO KOHTEHTa BeO-caiiToB
3/IpaBOOXPAHEHMS JIOABMH, a TaKXe IMOMOXKET UM
NpUHUMAaTh Oonee OOOCHOBAHHBIE pELICHHUA 10
BOIIPOCAaM, CBSI3aHHBIM CO 37J0POBbEM. YUUTHIBAs, YTO
Ha MEXIyHapoOJHOM YypOBHE HE CYyIIECTBYyeT
BCEOOBEMITIOIIETO PYKOBOJCTBA IO JAW3aliHY BeO-
CaiTOB 0 3I0pOBBE, MpeIaraercs pa3padoTarb
CTaHIAPTHOE  PYKOBOACTBO ISl  YMEHBIIECHHUS
mpoOieM, CBA3aHHBIX C  HEMOCJIEJOBaTEIbHBIM,
TUTOXMM WJIM NIePCOHATM3UPOBAHHBIM JIM3aliHOM BeO-
caiftoB o 310poBbe. TouHO Tak xe B cinydae ¢ Mpanom
HAa HALUOHAIBHOM YPOBHE HET MOAXOMSIIErO
CTaHIAPTU3UPOBAHHOTO PYKOBOJCTBA. Taxum
0o0pa3oM, pPEKOMEHIYeTCS W3YYHTh TOATOTOBKY

Philadelphia, USA

808

2 Clarivate
Analytics indexed



ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA)  =0.350

TAKOTO PYKOBOJCTBA B OYAYIINX HCCIICTOBAHUSIX,
9TOOBI YCTPAHUTH MPOOJIEMbI HEMOCIEA0BATECIHLHOTO,
IUIOXOTO MU MEPCOHATM3UPOBAHHOTO NTU3aiiHa BeO-
CalTOB O 3J0POBbE.

10.
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AHAJIN3 HAYYHBIX UCCJEJIOBAHUI CBOMCTB BA3AJIbTA U BA3AJIbTOBOI'O BOJIOKHA U
HUX UCITIOJIb3OBAHUSA

Annomauusn. B cmamve paccmMampusaiomcs 603MONCHOCHU CO30AHUS HeMPAOUYUOHHLIX MAMeEPUalos,
mKaHel U us0enuli QYHKYUOHANbHO20 HA3HAUEHUS, HANPAGIEHHLIX HA CO30aHue 000AGIEHHOU CMOUMOCMU NO
OMHOWEHUIO K 6A3a/IbIMOBOM) CHIPHIO.

Knrouesvie cnosa: basanem, 6asanbmosoe 60J0KHO, POGUHS, XUMUYECKUL COCMAs, (Quibmp, KOMNo3um,
HemKanoe noiomHo.

BBenenue C 1o +6000 ° C. Ba3aibToBBIE BOJOKHA HErOproYH U
YIK 677.076 OTHECTOMKH, OrHECTOMKM W mpu Bo3ropanuu +900,
..... +10000°C. TemIoH30AIHOHHBIE ¥ OTHECTONKHE
BazanmpTOBEIE BOJIOKHA OYEHb YCTOWYHMBEHI K MaTepuansl Ha OCHOBE INTANeled M yIbTPATOHKUX
XUMHYECKH aKTHBHBIM cpefaM (KUCIOTHI, IIEJIOYH, BOJIOKOH BBIJICP)KUBAIOT CTaHIAPTHBIH OrOHB, HE
pacTBOpBI  coyiel), BBICOKMM TemIepaTrypam | BBICTISIIOT JIbIMa TPU HArpeBe W HE TMOJBEPIKEHBI
OTKPBITOMY OTHIO. CTOMKOCTH 0a3a7bTOBBIX BOJIOKOH BO3/ICHCTBUIO OTHA. [ UITPOCKONIMYHOCTH 0a3aIbTOBBIX
K BoJIe U MOpcKoit Boae coctasnseT 100 %, menoun BOJIOKOH B 6 pa3 HMWXKe, 4YeM Y CTEeKJIIHHBIX.
96 % wu kucimore 94 % [ 1-3 ]. Xumunueckas BazansToBOE BOJOKHO — AMIIEKTPHK, IPOHUIIAEMBbIH
COTIPOTHBIIIEMOCTh 0a3aTbTOBBIX BOJIOKOH IMO3BOJISIET JUTSL DJIGKTPOMArHUTHOTO W3Ty4YeHUs, Pajuoiyded u
WCIOJb30BaTh WX  HE  TOJBKO B JIETKOM MAarHUTHBIX TIOJIEH M SABJISIONIUICS OCHOBOH JUIS
MPOMBIIIICHHOCTH, HO W B JPYTHX OTpacisaX, a MIPOU3BOJICTBA IEKTPOU3OIIAIIUOHHBIX MATEPHAIIOB.
UMECHHO B MPOM3BOJICTBE OCTOHHOH W acdanbToBOM Otn XapaKTePUCTHKH OTIPENICIISIOT
apMaTtypsl, TpyO UIA pe3epByapoB, XUMHUYCCKOU H MperMyIiecTBa  0a3aldbTOBBIX  BOJIOKOH — Hepe
HEPTEXUMHYCCKON MIPOMBIILICHHOCTH, MUHEPAIGHBIMU, CTCKIITHHBIMHU, YTJICPOAHBIMH |
THIIPABITUYCCKUX, OeperoBbIX u MOPCKHUX XUMHYCCKHIMH BOJIOKHAMH C TOYKH 3pEHHUS UX
CTPOMTENIbHBIX KOMIIO3UTOB M PA3JIMYHBIX (DUIBTPHI. YCTOWYMBOCTHU K OKPYKAIOIIEH cpesie, MOPCKOM BOJIE
JlnuTenbHOE  MCHOJB30BaHHE  0a3ajbTOBOIO U XUMUYECKHU aKTUBHBIM CpeaMm.

BOJIOKHA MPOCTPAaHCTBEHHAs Temmeparypa ot -2000 °
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310 OTIpeIeNAEeTCSI XapaKTepUCTHKAMH OCHOBE CBIpbsi PecryOmukn Y36eKucTan» IMPUMEHIT

HENPEpHIBHBIX 0a3albTOBBIX BOJOKOH 65-70% oT
MEePBHUYHOTO 0A3aJIbTOBOTO CHIPbS U, COOTBETCTBEHHO,
TEXHOJIOTHEH TPOU3BOJICTBA, IPOU3BOIUTEIEHOCTHIO
TEXHOJIOTHYECKOTO  000pynoBaHHS (BOJIOKHUCTBIX
MOBEPXHOCTHBIX IIOKPBITHUH) C HCIOJIb30BaHUEM
CMa3049HBIX MaTepHAIIOB.

JlutepatypHblii 0030op. B mnocnenHue roasl
pa3BUTHE TPOM3BOACTBA B  Hamled  CTpaHe,
MOBBIIICHHUE YPOBHS KU3HH HACEICHUS CIIOCOOCTBYET
ObICTPOMY  Pa3BHTHIO MEKOTPACIEBBIX  CBA3EH.
Ceromas 0a3aJbTOBOE BOJIOKHO BBI3BIBAET OOJIBIIION
MHTEpEC Ha pBIHKE KOMIIO3MTOB, CIICIHAJINCTEI
CUMTAIOT €ro OJHUM M3 CaMbIX HEPCIEeKTHBHBIX
MaTepuaoB C yHUKAIbHBIM COYETaHUEM CBOMCTB.

Hapsiny ¢ psmoM 3apyOeKHBIX YYEHBIX, TaKUX
kak T.IlIxauka, B.M.BonkoBa, B.A.XKyxukosa,
P.P.Cupaesa, H.E.JIeonrena, B.W./I>xurana,
A.A Kyp6anos u JI.CtaTTOpOoB, CBOIO pabOTy BEIyT U
CBSI3BIBAIOT M HAIIM OTEYECTBCHHBIC Y4YEHBIE C
0a3aIbTOBEIMH  BOJIOKHAMH, HMX KOMIO3UTaMH M|
(UIBTPYIOIIMMH  MaTepHalaMH, HCIONb3yeMbIe B
npoueccax (HUIbTPALUH.

B HCCIIEN0BATEIBCKON pabote B.A.
Ky>xukosoit paccMOTpPEHO B3aUMOJCICTBHE
6a3aJbTOBOTO BOJIOKHA € cycneH3ueil. OnmcaHo
pasienieHne KUAKOM 1 ra3oBoit (a3 puibTpyrommmu
marepuanamu. OJHAKO JaHHbIE O KOHKPETHOMY
¢GunpTpyIoleMy HMHCTPYMEHTY B HCCIIEJIOBaHUU
OTCYTCTBYIOT.

CrpoeHust U mapaMeTpoB 0a3albTOBBIX MOPOI.
OH HampsMyI0 CBSA3BIBAT PE3yJbTAaThl HAYYHBIX
UCCIEJIOBAaHWH €  W3TOTOBJICHMEM W3  HHX
¢unpTpytomux Marepuanos. [Ipn aTom 6a3anbToBbIC
BOJIOKHA  OOJIafalOT  BBICOKOM  XHMHYECKOH
CTOHKOCTBIO K KOPPO3HMHM, arpecCHBHBIM Cpejawm,
YCTOWYMBOCTH K COJISIM, KHCJIOTaM, IIEJIOYHBIM
pacTBopam.

B. II. IlleBuenxko B pabore «Pa3paboTka
TEXHOJIOTHH IPOU3BOJICTBA 0a3aIHTOBOIO BOJIOKHA Ha

® Boropon aroMu

B Temup aroMuaapu
Kanpuuii atToMmnapu

= Kucnopon atomnapu
KpemHuuii atoMnapu

B AmMoOMHHHI aTOMIapu

BO3MO>KHOCTh HCITOJIb30BAHUS MUHEPAIBLHOTO CBHIPhS
PecniyOnmkn  V30ekucTaH Ui TPOMBIIIJICHHOTO
MPOU3BOJICTBA BBICOKOKAYECTBEHHOTO 0a3alIbTOBOrO
BOJIOKHA.

MeToq010rusl  MCCJIe0BAHUS.
HCCIICNOBAaHUAX  (U3WKO-XMMHUYECKHE  CBOMCTBA
o0pa3ioB  0azagbTOB W  HM3MEHEHHS  XUMHKO-
MHHEPATOTHIECKOTO COCTaBa BOJIOKOH OIMHCHIBAIOTCS
Ha  OCHOBE 3aKOHOMEPHOCTEH  CMOHCOMCKOTO
MecTopokneHus. [lo pe3yiabTaraM HCCIIeTOBaHUS
colep)kaHWe OKcuaa KpeMHHS B 0aszambTax
OCMOHCOHCKOTO0 MECTOPOKICHUS cOCTaBiseT 46-52
%, (B npyrux mectopoxnenusx) 43,0-50 %, oxcuna
maraus - 2,6 %, 10 %; okcun kampuus — 15%, mo
cpaBHeHno ¢ 3%; okcun Hatpus — 2,6 %, mo
cpaBHeHMIO ¢ 3 % u xene3a — 6,37 %, 9 % oxcuaoB
KaJabIMsg, MarHus W Kelie3a B MHUHEpalie as3aibT
MPUBOJIUT K CHIDKCHHIO BS3KOCTH, YIJIYYIIAET
KpUCTAJUTU3allAI0  TOKosmierocss  OaszambTa, B
pe3ysbTaTe 4ero MPOUCXOAWT OBICTPOE TBEPICHUE
oTuBKH. [IpM HM3yYeHHMM OCMAHCKHX 0a3ajJbTOB
00pasiel 0a3anbTOB OBUIM HM3Y4YEHBI HECKOJIBLKHMH
aHaJIM3aMM, OBLIO YCTAaHOBJICHO, YTO XUMHYCCKHE
anementsl Zn, Cd, Ag, Bi, Ge, Sb, W, Sn, In, As. Al,
Fe, Mg, K, N, Ti u Si cBs13aHbI ¢ kKuciaopooM. M3zyuen
XUMHUYECKHH cocTaB 0a3anbToB  OCMOHCOMCKOTO
MECTOPOXKICHHUS, COJICPIKAHUE B HUX OKCUIA KPEMHHUS
konebsiercs ot 45,7 mo 53,3 % (mo 47,0-53 % B
CpeIHeM o MUpY), oKcuaa MarHus 110 5 % (mo 10 %
B CpEIHEM I10 MUPY), OKCHIA Kabius 10 15% (mo 3%
OT CPETHEMHUPOBOTO), OKCHIa HATPpus A0 3,6% (1o 3%
OT CPEIHEMHUPOBOTO), OKcHaa xene3a jgo 12% (mo
15,3% B cpenaem mo mupy) . JlokasaHO BBICOKOE
COJIepKaHNEe KOMIIOHCHTOB, XUMHUYECKOE U IIIEIT0THOC
npeolOyafaHue, a TakKe BO3MOXHOCTh TMOJYYECHHUS
KaueCTBEHHOTO pa3z0aBICHHOTO 0a3aJIbTOBOTO

B HayuHbIX

BOJIOKHA.

Pucynoxk 1.

B stux mpoueccax cBA3bIBAHHE KHCIOpOAA C
XUMHYECKIMH dJIeMEHTaMu, Takumu kak Al, Fe, Mg,
K, N, Ti u Si, gaBamo xXopoimme pe3ynbTaThl U
00pa30oBBIBAI0 OPTaHUYECKUE CBS3H, B pPE3yJbTaTe
4ero oOpa3oBBIBAIINCH KHUCIOPOJHBIE W aHWOHHBIE

KOMIUIEKCHI. MUKpOTETEPOrEHHOCTh Pa3KUKEHHOM
MacChl JIENUTCS MKy KaTHOHAMH, TJE KaTHOHbI
tuna Fe 2* okpysxator katnonsl O? , a katuonsl Ca?*
- MokaszaHa TpynmupoBka ¢ aHuoHamu SiOs. [lyTem
U3y4eHHsl CTPYKTYphl 00paslloB 0a3albTa METOI0M
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peHTreHorpadum, U3y4eHHs U aHaIM3a MOTyYSHHBIX
pe3yJbTaToB ObL1a omnpeneneHa pabora
(hOopMHPOBaHUS ~ MHOTOKOMIIOHEHTHOW  CHCTEMBI
pa3baBneHus Oa3anbTa M cOopa CTEKIOOOpa3HBIX,
MPOMEKYTOUHBIX M MOAUGDHIUPYIOUIUX KATHOHOB.
[Mogo0HBIE  CIIOKHBIE  CHUCTEMBI  OMPEIENSIOTCS
KaTHOHAMHM W aHWOHaMH Kucjopoja. OOHapykeHO
0o0pa3oBaHHE CHIIMKATHBIX W AITIOMOCHIHKATHBIX
OTXOJIOB B OasaipTax OCMOHCOMCKOTO

MECTOPOXKICHHUS M HAHICHBI
pasnenenus. [4]

Pe3yabTaTrel anaam3a. Eciu mocMoTpeTh Ha
MUpPOBOH ONBIT [5-7], TO, BO-IEPBBIX, XUMHUUECKUI
cocTas 0a3aJabTOB B OCHOBHOM TakoB: SiO; — 45-60%,
Aly03 —12-19%, Fe;O3u FeO — 5-15%, CaO — 6-12%,
MgO — 3-7%, TiO2 — 0,9-2%, Na;O u K,0O - 2,5-6
% u apyrue coeaumHenust -2-3,5 %. On cpaenan u3
CTEKJIa DKCTPAKIIUS BOJIOKHA B COOTBETCTBUU C OoJiee
TOTOB ECTECTBEHHBIH ChIPON MaTepuall.

pemicHusas i UX

Bo-BTOpBIX, 3TO TPOYHOCTH 0a3aTBTOBOTO
BOJIOKHA. U3 APYTHX BOJIOKOH, TAKHX KaK a CKOJBKO
pa3 Oojble, T. DJIEMEHTAPHBIM BOJIOKHA JIHAMETP
JNIOCTYIIHBIA  pa3pemaronias CIIOCOOHOCTH B
cooTBeTcTBYyIoMmEM Buje : 5,0 mkM — 215 kr/mm?; 6,0
MM — 210 kr/mm?; 8,0 mxm — 208 xr/MmZ
9,0 MxM — 214 xr/mm?%; 11,0 Mxm — 205 xr/mm?.

B-tpetpux, 0a3anbTOBas TKaHb W H3ACIHS
00J1aJaf0T BBICOKOM NMPOYHOCTHIO, HE TOPAT a TaKXKe
nerko Bocmuamensiercs, 10 +980 ° C coGcTBeHHBIH
COXpaHseT CBOIO 1IEJIOCTHOCTb, K
JJIEKTPOMArHUTHOMY HW3JIYYEHHUIO, BIIare, KOPPO3UH
CTOWKHM, XUMUYECKUI (KUCIOTHBIH, IIEIOYHOH |
TJI.) a TaKkKe coled  yCTOHYMBEI K ymapaMm u

References:

1. (1971). Volnistye materialy iz bazal ta Ukrainy.
Sbornik statej. Tehnika. (p.84). Kiev.

Pucynok 2. bazanbToBasi TKaHb, HeTKAHOE MOJOTHO a TaKKe COOpPaHHAsI MPOAYKIHUS 00pa3ubl

JNEKTPOU3OJSIIIUK  XapaKTepHAsi — 4YepTa  UMEeT
CTEKJISIHHAsE HHUTh IOJYYEHHBIH MaTepua; W 10
OTHOIICHUIO K MPOAYKTaM HMX HHJACKC MPOYHOCTH Ha
pacTsbKeHHe CcocTaBisieT Oonee 25%, nuamazoH
pabounx ycnosuii Temneparypsi - 260 °C mo +820°C
(maxc. +980 °C) [8-9].

BoiBoabl U npemioxkenusi. Kak Obuto cka3zaHo
BBIIIIE, BHJ CBHIPbS, €r0 CBOWCTBA OMPEICIAIOT
crienuduUecKkue CBONCTBAa KaKk KOHEUYHON TKAHH, TAK
u nzaenus. OHAKO KaXKIbIi U3 ACTIEKTOB, CBI3aHHBIX
CO CTPYKTYpOW HETKaHOTO, MMOJOTHA MM TPUKOTAXKA
[IPU MOJYYE€HHH KOHKPETHOTO 1[€JI€BOr0 MOJIOTHA HITH
TOTOBOrO W37eiusi, TpeOyeT HaydyHOro MOAXOa CO
CTOPOHBI CIIEIMAINCTA B JAHHOU 00IaCTH.
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TPEYI'OJIBHUK ITACKAJISA, ET'O IIVNIOCKHUE U ITPOCTPAHCTBEHHBIE OBOBIIEHUSA

Annomauyun: B omoii cmamve paccmMampugaemcs: UCMopudecKue ceedenusi 0 NOsGLeHUU mpeyeoibHUuKd
Iackansa u OUHOMUATLHBIX KOIDPUYUEHMOS, U UX HOBLIX CEOLUCMEA, NOLYUEHHbIE MAMEMAMUKAMU 6 nociednue 40
Jlemusi (Copoxonemus).

Hsyuaiomes 0606wennvie mpeyeonvnuxu Ilackans S—2o nopsoxa, nupamuda u eunepnupamuowt Ilackans a
makace mpeyeonvruku Pubonauuu, Jhoxa, Kamanana u op. Paccmampueaiomcs 0606wennvie OUHOMUATbHYLE
KOd(hpuyuenmvr  S—20 NOpPsOKA, NOTUHOMUATbHBIE KOdpduyuenmvl u Opyeue aHaAI02U OUHOMUATLHBIX
koagPpuyuenmos. [18]

Kniouesvie cnosa: Tpeyeorvnuxa Ilackans, bunomuanvhvie KodGduyuenmol, 0600weHHble OUHOMUATbHbLE
Koo uyuenmol S — 20 nopsoOKa, MPUHOMUATbHBLE KOIDDUYUEHMbL, NOTUHOMUALbHBIE KOIDDUYUSHMbL.

BBeagenue TpeyroapHuka [lackans, Tak M €ro IUIOCKH U

PasButre MeTOIOB KOMOMHATOPHOTO aHAIIN3A B MIPOCTPAHCTBEHHBIX aHATIOrOB U 0000MIeH . [23]
MaTeMaTUKE W UX MPUIOKEHHE K MOCTPOCHUIO Msyuenuto TpeyronpHuka [lackans u JIpyrux
MaTeMaTHYECKUX MOJYJIEH U pPelIeHruI0 KOHKPETHBIX apuPMETHYECKUX  TPEYTOJBHUKOB  TIOCBSIIEHO
3a/1a4 TEXHUKH M €CTECTBO3HAHUS BBI3BAJIO OOJIBIION 0OJIBIIIOE YHUCIO HAYYHBIX U METOINIECKUX CTaTeH, U
WHTEpEC K  U3YYCHHI0O  apu)METHYECKUX | TJIaBHBIM 00pa30oM 3apyOeKHBIX MATEMATHKOB.
TeOMETPUYECKUX  CBOMCTB  TaK  Ha3bIBAEMBIX B MoOHorpadun b.A.Bonnapenko Tak
“apudmeTruecKkux TpeyroJbHUKOB”. Kiaccuueckum HazpiBaeMblii  “OO000IIEHHBIE  TPEYTOJIBHUKH U
MPUMEPOM  TAaKUX  TPEYTOJHHUKOB  SIBISIETCS mupamuabl  [lackans wx Qpakranw, rtpadel u
TpeyroapHuK I[lackans. B mnocnennue mnon Beke MPWIOXKEHUs”  TOCBANICHA  Oonee  TIIyOOKHM
pacmMpwics Kpyr HCCI€AOBaHUH Kak CcaMoro BOIIPOCaM CBSI3aHHBIM C HM3yYE€HUEM TpPEyroJbHHUKA

HaCKaJ’IH, €ro IUIOCKMX U HOPOCTPAHCTBCHHBIX
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agamoroB. B HeH  paccMOTpeHB  TPOOIEMBI ¢paniy3ckoro maremarnka u ¢uiaocodpa XVII B.
JIETMMOCTH ~ OMHOMMAJBHBIX,  TPUHOMHUAIBHBIX, bnesa Ilackans (1623-1662). PesynpTaThl CBOHX

MOJIMHOMUAJIBHBIX W APYTUX KO3(1)(1)I/IL[I/ICHTOB Ha

S
npoctoe P, ux pacnpenenenue no Moaymo P u P

B COOTBETCTBYOIIUX apupMETHIECKHX
TPEyTOJIbHUKAX, IUPAMUJE U THIIEPIUPAMUTIE.
B  wmonorpapum  benya  MangensOpota

OIMUCHIBAIOTCST (DPaKTaM, MOIYyYCHHBIE HAa OCHOBE
TpeyronbHuKa [lackans u Opyrux apupMeTHYecKux
TPEYTOJBHUKOB, a TaKXKe pe3yNbTaThl H3Y4YEHUs
CBOMCTB 0000I1IEHHBIX apupmeTnueckux rpados,
YaCTHBIMHU CJIy4asMH KOTOPBIX SBISIOTCS TpadoBble
MoJienn 0000IIeHHOTO TpeyroiabauKa [lackans u Tam
CTPOATCA M U3YYAIOTCS MATPHIBI U JETCPMHHAHTHI,
COCTaBJIEHHBIE M3 OMHOMHAIBHBIX, OO0OOOIIEHHBIX
OMHOMHAIHHBIX, TPHHOMHUAIBHBIX K03()(OUITNEHTOB U
Pa3IMYHBIX CHELUATbHBIX yKcen.[19]

Ocoboe BHUMaHWE yJaensieTcss pa3paboTKe
3G (GeKTUBHBIX ~ KOMOWHATOPHBIX ~ METOJOB U
ITOPUTMOB TIOCTPOCHUSI U H3y4YeHHs Oa3MCHBIX
CUCTEM IOJIMHOMUAJIBHBIX DPEIICHUN YpPaBHEHUM B
YACTHBIX IPOU3BOIHBIMH.

W3zyyatorcst ~ 000OIIEHHBIE  TPEYroJbHUKU
ITackans S—ro0 MOpAIKa, nupamuia u
runepnupamuaa [lackans, a Takke TPEyroJIbHUKH
duboHauuH, Jlroxka, Karanana " Ip.
PaccmarpuBaroTcss 0000IIEHHBIE OMIapMOHUYECKHUE
KO3 PHUIUEHTB S — o MOpsjaKa, NOJMHOMHAIBHEIC
k03¢ dunneHTsl, rayccoBbl, DUOOHAYYHEBHI U APYTHX
aHajioru OurapmoHuyeckue koddduimenros.[21]

1.Tpeyroabnuk Ilackans u ero cBoiicTa
OnHOM U3 caMBIX M3BECTHBIX TAOJIHUI] B HCTOPUU
MaTEeMaTHKH SIBIIACTCA Tax Ha3bIBaEMBII

uccrnenoBanuii [lackaip u3noxun B Tpakrate “Traite
du triangle arithmetique” [1], omy0auKoBaHHOM
mocjie cMepTH aBTopa. [lackanbs 0600 U3BECTHEIC
U TIpUBEJ MHOTO HOBBIX CBOMCTB TpeyroJIbHUKA,
KOTOphle  CGHOPMYITHPOBAaHBI B JEBATHAIIATH
TeopeMax.

Pasmignble  CcBOMCTBa umceNn, 0OO0pa3yrOIINX
apu(MeTHIECKII TPEYTOIbHUK, [lackanp BITHCAT B
obmeM Buzme, ©Oe3 anreOpamyecKod  3aIlUCH
pE3yIIbTaTOB.

C apudmMerHyecKUMH U  TEOPETHKO
BEPOSATHOCTHBIMU UCCIIeI0BAaHUSIMU ITackans
HEIOCPECTBEHHO CBSI3aHBI HEKOTOpEIE
MPUHIUNNATBHO BaXKHbIE €ro OTKPBITUS: METOA
MOJTHOM MaTeMaTH4ecKoN HHAYKIHHU, NpPHUMEHEHHE
apu(pMETHYECKOro TPEYroNbHUKA K 3aJa4yaM TEOPUH
BeposiTHOCTEN U 1p.[17]

UccnenoBanms tpeyronpHuka [lackamst wu
OMHOMHANBHEIX  KOO(QQHUINEHTOB B CBI3H C
BO3HMKHOBEHHEM M DPAa3BUTHEM KOMOWHATOPHOTO
aHanM3a cBs3aHbl ¢ nMeHaMu JleitoHuma, bepaymmm,
Oiinepa, Jlroka, Jlexxanapa W Apyrux BbIAAIOLIUXCA
matemarnkoB X VIII u XIX Be. [20]

HNurepec k TpeyronbHuky Ilackansa He
ocna0eBaeT U B HAIIM AHU. DTO CBA3aHO C OTKPBITHEM
HOBBIX M YacTO  HEOXXHJAHHBIX  CBOWCTB,
OTHOCSIMXCS K  M[podjeMaMm  JeJIUMOCTH |
pacIipefielieHiss €ro 53JEMEHTOB 10 MOXYJI0 p,
MIOCTPOCHHIO M M3y4YeHHIo (pakraneid u rpados, a
TaKKe C MPHIOKEHUAMH K PA3INIHBIM IPAKTHIECKUM
3agadam.[23]

Ms! 3HaeM, 4TO TpeyroabHuK [lackamst vacto

« . » o BBIIIHCBHIBAIOT B BHJIC PaBHOGEAPEHHOTO
apu(pMETHYECKUH  TPEYrOJbHUK Ha3BaHHBIN
TpeyronpHuKa (puc.l)
TpeyronbHUKOM Ilackans B 9eCTh BBITAOLIETOCS
1
1 1
1 2 1
1 2 3 1
1 4 & 4 1
1 5 10 10 5 1
1 & 115 20 15 6 3
1 T 2% 35 35 21 T 1
o ' Pn'c.l o
Ctpoka ¢ HOMEpPOM N  COCTOMT U3
k0o uunenTop pasnoxenuss Ounoma  (1+X)",
*
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KOTOpbIe B JIMTEpaType OOO3HAYAIOTCS PAa3INYHO.

n
3mecr OymeM 0003HaUaTh HMX CHMBOJAM ( ],
m

. o m
BBEJICHHBIM eIIé DilfiepoM BMECTO 0003HAUCHHS Cn ,

nosisuBmierocs B XIX B.

2.buHomMuanbHbIE KOA(PPUIHEHTHI H UX
00001meHust

Kak wu3BecTHO, »IEMEHTaMH TPEYTrOJIBHHUKA
[Tackans sBISAIOTCS OMHOMEAIBHBIE KOA((HUIIHEHTHI,
KOTOpBbIE OBLIM W3BECTHBI €IIE 110 MOSBICHUS
TpeyronbHuka [lackans. OnHaKo mepBbIM MX Hadai
OpUMEHATD U Aan onpeaenenus [Tackans [1].

BuHOMManbHBIE  KO(QQUIUEHTH  SIBISIOTCS
NPOCTEHUIIMMH ~ KOMOWHATOPHBIMH  OOBEKTaMH,
OTIPECISIOUIMMH YUCIIO PA3JTMYHBIX COYETaHUH 13- N
9JIEMEHTOB 1O M. buHOMHuanbHble KO3 UIHEHTHI
MOXHO TOJIyYHTh ITyTEM Pa3iI0KEHHs PON3BOISIIECH
(yHKINH, SBILSFOLICHCS CTETICHBI0 OMHOMA:

n n
(1+x)" =Z[ jx’“, (1.1)
m=0 m
n n!
I'ne =, n=0,1, 2, ...... ,
m) mi(h—-m)!
m<n.
BurOMHaTHEHEIE KO3 PHUITHEHTHI
YAOBICTBOPSIOT PEKYPPEHTHOMY COOTHOIIICHHIO
n+1 n n 0
= + , =1. (1.2)
m m-1 m) {0
a TaKk)Ke MPOCTCHIITIM PaBEHCTBAM
n n
[ j ) ( ] ) 17 ; B n ,
0) (n m/ (n—-m
0 n 0 n
2", )" |= 1.
Z( j Z( ) (mj 0 (1.3)
m=0 =0
(”””J-'Z(”N i
=\ k) 1=k
N 2
Mos(n (1.4)
n =k
B XX Beke Mexay —OHHOMHAIHHBIMH
ko3 punmeHTaMu YCTaHOBIICHBI HOBBIE

cooTtHomreHus. [IprBeIeM HEKOTOPHIE U3 HUX:
1. M.Boscarol [5], anst HeoTpHuuaTenbHBIX
HEeNbIX N U M OOTYYHUIT TOKAECTBO

i[n'ﬂj $ nem-n

n+l n+m-h
0 2 ol 2
2. H.Scheid [16] moka3ai, 4T0 YHCIIO PA3THMIHBIX
MPOCTBIX MHOXHUTEIEH B OUHOMHATBHOM

Kod(uIHIeHTEe (
m

n
] Gomsme (mlog2)/(log2m),
eciu 2<2m<n.
BI/IHOMI/Ia.HI)HI)Ie KO3(1)(1)I/IHI/I€HTBI, HUX TOXKIOCCTBaA
Hu pa3J‘II/I'IHLIe COOTHOLICHUS I/IrpaIOT Ba)KHyIO pOHI)
HpI/I peHIeHPIH MHOT'HMX 3aJ]a4 MaTCMAaTUKH, MCXaHHUKH

U  usuku. DTO TOCTYXKHIO OCHOBAaHHEM JUIs
BCEBO3MOIKHBIX 000011eHnIT OMHOMHUATILHEIX
kodpdunreHToB. OOo0OIIEHHBIE OHMHOMHAIBHEIC

n
KOXQPUIHEHT W S-TO  TOpsIKa ( j, u
m
S

MOJTMHOMHUAITBHBIE KOA(PPUIIMESHTHI (n;nl,nz,ng,..ns ),

OyayT monpoOHO WcclienoBaTh Aaibine. HekoTtopeie
3 0000MIeHUI pacCMOTPHUM 3/1€Ch:

(a)=a; (al;az){zz} (a; 8, a;) = [ij

8

(a2, a50.18,) =((8; 8, 8518, ):a,)-

Jast UTEPUPOBAHHBIX OMHOMHUATBHBIX
KOO((QHIMCHTOB NPH KOHKPETHBIX 3HAYCHUSX N H
g, 1=12,..n, yCTaHaBIMBAIOTCS pPa3IHIHBIC
TOXKECTBa, HEpaBEHCTBA, bopmyITbl
npeoOpa3oBaHUli, acCHUMITOTHYECKHE W  JIpyrue

(hopMyJIBI M COOTHOIIICHUS.
3. T'ayccoBsl OmHOMHANBHBIE KOI()(UITUCHTEL,
KOTOpbIE YacTO Ha3bIBalOT ( — OMHOMHAJIbHBIMU

K03 (hUIIMEHTAMH, OIPEIEIIAIOTCS TaK [2]:

n—-k+1

H q

n
-1 ("

Oq mq

T'me n u M —HEOTPULATEIILHBIC LCJIbIC YKCIIa,
q—ﬂeﬁCTBHTCHLHOG YHUCJIO. I/ISBCCTHO, qro (-

1, O<m<n, (15

—0, m<0, m>n (16)

OMHOMMATbHBIC K03 GULHEHTHI BXOJIST B
PpasoKeHue.
n n 1
B n ~m(m-1)
I |(1+qm 1x):z [ } q2 X" (1.7)
m
m=1 m=0 q

U3 KOTOpPOro CcCJaeayer, 4To q—6I/IHOMI/IaJ'IBHLIG

KO3 (PUIUEHTBI TPEACTABIAIOT COOOW TMMOJUHOMBI
oTHocuTesibHO (, @ npu (—1 obOpamatorcs B

n
0ObIYHBIE OMHOMMAJNBHBIE KO3 UIMEHTHI { }
m

il

PEKYypPEHTHOMY ypaBHEHHUIO

n+1 n n nma [N
e e
g g g g

KO3 PHUIHEHTHI YAOBJIETBOPSIOT
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B pa6ore G. Polya, G. L. Alexanderson [6] OMHOMHMANBHBIX  KOX(QQHUINEHTOB HA  MPOCTHIC

M3y4aroTCs pa3iuuHbIe KOMOHMHATOpHbIE
MHTEpIpETallil ¥  CBOMCTBAa  (-OMHOMHAJIBHBI
K03((ULNEHTOB, a TaKXKE CTPOSITCSI M UCCIIEIYIOTCS
MX MHOTOMEpHbIE aHaJIOTH.

M. Sved [7] ommchIBacT HM3BECTHBIC M HOBBIC
CBOMCTBa g-OMHOMHAIHHBIX KO3 PHUINECHTOB,
U3y4aeT HX TICOMETPHYECKHH CMBICT, CTPOHUT U3
0-OMHOMHANBHBIX KOX(PQHUINEHTOB TPEYTOJbHEIC
TaOIHUIIEI IPH 3HAYCHUAX ( = 2, 3, 4, 5, aHAaJOTHIHEIC
tpeyronpuuky Ilackans.®@opmyner (1.5) — (1.8),
CYMMHUPOBaHUSI M JpPYTHe€ COOTHOIICHHUS Ui g-
OMHOMUATBHBIX KOA((HUIMEHTOB COMOCTABISIIOTCS C
AQHAJOTUYHBIMH (OPMYJIaMU M COOTHOLICHUSIMU IS
OuHOMHUANBHBIX KO3 dunuenTos. [22]

L. Carlitz [8] 06001aeT HEKOTOPBIC TEOPEMBI,
OTHOCSIIMECS K (-OMHOMHAIBHBIM KO3 (UIIMSHTaM
Ha MHOTOMEpHBIH cinydail. B pabotax

Z[CHI/ITCHI/I.HO,HPOGHGC 00 3TOM 6y,ueT CKa3zaHO BO

BTOpOH I'IaBe.

Apyrum
KOA(PUIUCHTOB

00001IeHIEM
SIBIISIETCS

OMHOMMAJIBHBIX
BBEJCHUE TaK

Ha3bIBaeMbIX (pUOOHOMHANBHBIX KO3(GUIHEHTOB [3]

_F,F,-..-F

n—k+1 , (19)

()

FF ,..-F

rac Fk — MOCJICAOBATCIIBHOCTE YHCCII dubonauun

[4]; n, k -HeoTpHIATE BHBIE 1IENTbIE YKCIIA, IPUYEM

n
0
P

n
=1
n
E

migBcexn=0,1,2......
B pabore G.Polya, G. L. Alexanderson, L. F.

Klosinski [3] H3Y4al0TCs rayccoBbl
R D. Fray [9, F. T. Howard [10] ¢uboHOMHUATBHBIE KOA(DDUITHESHTHI
paccMaTpUBaKOTCA NPOOJIEMBl NETMMOCTH g-
NY | (xXT"—D(x™* —1)-...-(x7*1 —1) wL10)
k (X —D(xr =1 -...-(x™ —1) '
r1e n, k - HeOTpULATEeIbHbIE LIEJIbIe YHUCIA, IPUYEM Ilpuy S=2 oHu oOpamarTcsi B  OOBIYHBIC
n n
n — n =1 OMHOMHANBHBIE KO3()(OUIHECHTHI ( J :{ j , a
@) - n| |- mj, \m

migBcexn=20,1,2.......

3. O6001mennbie Tpeyrojabunku Iackans n
000011eHHbIe 0MHOMMAJIbHbIE KOI(PPUIHEHTbI
O60061ueHHBIMU TpeyroabHuKaMu [Tackans S-ro
nopsAaKa Ha3bIBAKOTCA TPEYTOJILHBIC Ta6J’II/IHI>I,
cocTaBlieHHbIE M3 KOA(D(DUIIMEHTOB PA3IOKEHHS MO
CTEIIEHAM X BBIpAXKCHUA

(l+x+x2 ot XHT :(szlén

m=0

[n) X" §>2. (3.1)
m S

Ha30BeM 000O0IIEHHBIMU

KoaddummenTst (n J
m

S
OuHOMUATIBHBIMU KO3 duIeHTaMu S-ro mopsiuka.

COOTBETCTBYIOIIASl ~ TpeyroipHas  Tabmuuma B
TpeyromsHUK [Tackamsa. O0o0ImeHHbIE TPEYyTOIBHIKI
[Nackans WHOTOA HA3BIBAIOT S — apUPMETHICCKUMHU
TPEYroJbHUKAMHU.

O06oOuicHHBIE TpeyrodpHUKH [lackans S-ro
MOpsZIKA MOTYT OBIT BBITUCAHBI, KaK U TPEYTOJIBHHUK
[ackamss, B ¢opMmMe  paBHOOCOPEHHBIX  HIIH
MPAMOYTOILHBIX TPEYTrOILHUKOB. IIpusenem
000011eHHbIe TpeyronbHuku Ilackans 3-ro u 4-ro
HOPSJKOB B (hOpMeE NPSMOYTOJIBbHBIX TPEYTOJIbHUKOB.

Nmeem

B mepBoMm TpeyroimpHHKE (S =
3JIEMEHT PaBEH CyMMe

3) KaxIbIi
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T
1 1 b |
I 3 2
3 T 3
1 4 10 16 189 16 10 L} 1
i
1 1 h | 1
1 2 3 & 3 2 1
A 3006 W 12 12 10 & 3 1
1 4 10 20 31 40 44 40 3 20 10 L 1

Tpex ducen mnpeaplaylieldl CTPOKM: 4YHUCIA,
CTOSIILIET0 HaJ HUM, W JBYX COCEJHHMX cjeBa. B
HYJICBOM CTOJIOIIE BCE €JIEMEHTHl paBHBI ¢IWHUIIA
MpUYeM HEJOCTAONINE OJIEMEHTHI ClIeBa IMojaracm
pPaBHBIMH  HYJIIO. AHAIIOTHUYHO  BBIYUCIIIOTCS
9JIEMEHTHI BTOPOTO TPEYTONBHUKA (S = 4), Ka)XIbIi
9JIEMEHT KOTOPOTO PaBeH CyMME YeTBIpeX YHCel
NpeAbIAYIIeH CTPOKH: YHCIa, CTOSIIEr0 HaJl HUM, U
TPeX COCEeIHMX ciieBa. Tak e 3alOJHSIIOTCS CTPOKH
06o0menHoro TpeyronpHuka [lackams o60ro
HopsKa.

[Tpu paccMOTpeHNU MHOTHX 33124 0000IICHHbIE
TpeyronbHukH [lackans ynoOHee BBIIHMCHIBATH B
(hopme paBHOOEJPEHHBIX TPEYrOJIBHUKOB (pHUC. 2).
OO0o0OmeHHbIM ~ TpeyroipHUKaM  [lackams |
0000IIeHHBIM OMHOMHAIBHBIM KO3 QHUIIUECHTaM S-TO
MOpsi/IKa TIOCBAMICHO HECKOIBKO NIECSATKOB padoT, B
KOTOPBIX U3yYaIOTCS OCHOBHBIC CBOWCTBA
TPEYTOIEHIUKOB u JATOTCS TIPUIIOKCHUS.
bubauorpaduo npusenem 1ocie  M3JI0KEHHS
OCHOBHBIX CBOWCTB OOOOIIEHHBIX OHHOMHUAILHBIX
K03(hULNEHTOB S-T0 NOPSIKA.

B tpeyrompHuKH (S:3) KaXIbIii 3JIEMEHT
paBeH CyMMe TpEX YHCENl TPEeNbIIyIIeH CTPOKH:
YHclia, CTOAMIETO HAJ HUM, B IByX COCEIHUX CJIEBa B
HYJICBOM CTOJIOIIC BCE JJIEMEHTHI PaBHBI CIMHHIIA,
MpUYeM HEAOCTAIONINE SJIEMEHTHl ClIeBa Mojaracm

PaBHbIMU HYJIIO. AHAJIOTUYHO BBIYHUCIIAKOTCA
n n n n
0), (n)g m), \(s-)n-m
PCKyppeHTHOC COOTHOIICHUEC MCKIY

0000IIeHHBIMH OMHOMHATBHBIME KO3 (HUITHeHTaMH

R

n

2

k=0

n
k

k
m-—k

34
m

(s-1)n

n
m

|

m=0

J (
:Sn,
S

OJICMCHTBI BTOPOI'0 TPEYrOJIbHUKA (S = 4) . Ka)K,I[LIﬁ

JJNIEMEHT KOTOPOTO PaBEH CYMME YETBIPEX HHCEN
MPEABIIYIIEH CTPOKU: YHCHA, CTOSIIErO HaJ HUM H
TPeX COCEJHUX CJIeBa. TakKe 3aloJHSIIOTCS CTPOKH
00001IeHHOTO ~ TpeyrojipHHKa Ilackans Jr000ro
MOPSAZKA.

O0001eHHbI  OMHOMHANBHBIA KO3 duIeHT

n
( ] —O3TO 4YHUCJIO pas3IMYHbIX CHOCO6OB, npu
S

KOTOPBIX M HEOJUHAKOBBIX MPEIMETOB MOTYT OBITH
pa3MelleHbl B N s4eiikax, IpU4eM B KaKIOU sueike
COJICPXKHTCS HE OoJiee (S —l) npeaMera.

[Ipexxme Bcero  BBIMUIIEM  PEKyppPEHTHOE

COOTHOIIIEHHE I OOOOIIEHHBIX OMHOMHAILHBIX
KOX(PHUIIESHTOB

n+1) <& (n n
)% (aed)i (o) @2
m Js o m-k s 0 s
IIpuy S=2 OHO COBNAJAET C PEKyPPEHTHBIM
COOTHOIIICHUEM TSt OGMHOMHAJIBHBIX

ko3 dunmenrtos (1.2).
O0600meHHbIe OMHOMHUANBHBIE KOA(QHUIIUEHTH
yIOBIETBOPSIFOT MHOTUM PaBEHCTBAM, TOXK/IECTBAM H

JIpYTUM COOTHOLICHHSIM, AQHAJIOTHYHBIM
COOTHOLICHUSM v} OMHOMHUAJIBHBIX
KOX(PHUIIEHTOB, HATIPAMED,
& n 0s=2l
1
Yy | - (33)

m=0

m), |Ls=2t+1

roe S=2, k =0, 0pu k<m.
m—k ) S

O06o001eHHbIe OMHOMHUANIBHEIE KOA()QUIIEHTHI
S$-T0 MOPS/IKAa MOXKHO BBIPA3UTh Yepe3 OMHOMHATbHBIC
k03 unmeHTs! o Gopmyie
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Baenem s MOTMHOMHUATBHBIX KO3()(OUIIIEHTOB
0003HaUYeHHE

n!

/
ls] (M) (n+m-sk-1
=2 (1) (35)
m) i k n-1
(mm,m,,..m_, )=
Herpynno y0Oemutbes, 4dro  CrIpaBemnBa
thopmyna

(:quZ(n:"h,mz,...,ms_l) 5

roe n=0, OSms(s—l)n, $>3 CcyMMHpOBaHHE
My
m+m,+.+m_;=m, m <m.;,.

B€OCTCA 110 BCEM npu  yCJIOBHH, 4YTO

O6o3nauas 4epes N  uucio 0600mIEHHBIX

OMHOMUAJBHBIX KOA(P(GHULIMEHTOB  S-TO TOPSJIKA,

CTOAIIUX B n-u CTpOKE, a Hcepe3 ns‘II/ICHO

KO3(QQHUINEHTOB, HAXOAANINXCA B 000OIICHHOM
TpeyronpHuke. [lackans s-ro mopsiaka, OCHOBaHHEM
KOTOPOTO CIYy)XUT CTPOKa C HOMEPOM 7, TIOCIe
3JIEMEHTAPHBIX MOJICUCTOB HAXOIUM

N, =n(s-1)+1Q,; =%(n+l)[(s—l)n+2]. (3,7)
Ipu =2, Nn‘2 =n+1

Q,,= %(n +1)(n+2).

my
(X +%4+%)" = D 3 (mmy, my) g™ ™ ™ 2.

m; =0 m,=0

OOBIYHO  TPHUHOMHATBHBIE  KOI(D(HUIMECHTHI
3aIIUCHIBAIOT B BHJIE

(n;nl,nz,n3)=W:ng! M ++N,+n;=n. (4.4)

AHanorn4Ho OMHOMHUAIIBHBIM TPUHOMHATBHBIE
K03 PHUIIHEHTEI (n; m, m2) YAOBJIECTBOPSIOT
YCIIOBHSAM (n;0,0): (n;n;O):(n;n,n):l "
paBEHCTBAM.

(m;my,mp )= (nimy, my —my),

(m;my,my )= (n;n—my +m,, m,) (4.5)

(n;my,mp)=(m;n—m,,n—m,)
YTBEPKIAKOIIMM HaJU4YMe TpeX OCed CUMMETpUHU.
Brmmmem gopMyiiel cyMMupoBaHHS

(n—m)!(m,—m,)L...(m_—mg_,)!m,!

O06o006muieHHBIe OMHOMHUANBHBIE KO3 (OUITNECHTHI
001aJal0T U IPYTUMH HHTEPECHBIMH CBOHCTBAMH.

4.ITupamupa I[Mackans U TPMHOMHUATbHBIE
KO3 (pPpHuHEeHTBI
n

BunomuansHbIC KO3 PHUIIEHTHI (
m

)

MOJYy4alOTCs. B pE3yJIbTaTe pas3jioKeHUs OuHoMa
n
(1+ X) W BBHINACHIBAIOTCS B BHIC TPEYTOJHHHUKA

[Nackans B To¥f mnm wHOW Qopme. U moms3ys aBe
HEPEMEHHBIE X, H X, JTO PAa3JI0KEHHE MOXKHO

n —m_m
XOn X

3alucaTh B BUJIC.
n

2.

m=0
OO6o3Hauasi TPUHOMHAIBHBIE KOA((PHUIHMECHTHI
gepes (n;m,,m,) —TAC N, M, M, — HEOTPHLATETbHbIC

(xg+x)" 4 (4.1)

LOCJIBIC YKrClia, U Imojiaras

(n:ml,mz)=(

n!
n—m,)t(m—m,)km, !’

(4.2)

n
3alMCBIBAEM PAa3JIOKECHUE TPEXUIEHA (X0 +X +X )

B opme

(4.3)
n M
. n
3y (mm,m,)=3",
m=0 m,=0
n m;
Z Z (-1)™ (n;m,m,) =1 (4.6)
m=0 m,=0
a  TakKe  TpeXMepHbli  aHamor  (opmyIbl
cymmupoBanus ~ Komm g OMHOMHAIBHBIX
KO3 PHUIIEHTOB
n Ky
Z Z (ngrka ko)
k=0 k,=0

(nZ;ml_kme_k2)=(nl+n2;ml1m2)1
(4.7) rhme, xax yka3aHO BBIIIE, (n;ml,mz):o npu
m; <0, m,<0.
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5.IloauHOMHANTBHBIE KOY()PUIHEHTHI N +N,+Ng+...+Ng =N, (5.2)
runepnupamuabl [Mackans

KaK HU3BCCTHO, IIOJIMHOMUAJIbHBIMH

K03 PHIIMECHTaMH, KOTOpPBIE YaCcTO  HA3bIBAIOT

MYJIbTUHOMUAJIBHBIMU, SABJIAIOTCA KOE)(l)(pI/IHI/IeHTLI

KoMOWHATOPHBIH  CMBICIT — MMOJTUHOMHAIBHBIX
KOX(PPHUIUECHTOB MOXKHO BBIPa3UTh TaK;

MTOTMHOMHUANBHBI KO3 PHUIIHEHT (n; n,n,,... ns)
paBeH 4uciy crocoboB pasmerieHus N pasmTHUHBIX

n
pa3yioxKEHUsT MHOIOUJIeHa (X0 +X1+...+X5_1). Nx peaMeToB B S smmKax Ai’ Az,..., &Tax, 1o

00BIYHO 0003HAYAIOT CHUMBOJIOM (n;nl,nz,...,n)
s yycno npexMeroB B K-m smumke paBHo Ny, rae

WA (nl,nz,...,ns). k=12,..,s.

SBHOE BLIpaKEHUE HOJIMHOMHUAJIBHBIX INonuuomuaneuele  ko3(duuuentsr  Oyaem
K03 PuneHTOB HMECT BUI 0003HaYaTh CHUMBOJIaM ( nm,m,,...mg, ) ,

n!
(n’ n,n,,... ns) = (5.1) OMpPEeIsisl X PABEHCTBOM
n'n,t.n!
n!
(mm, ... m, )= Aem MM —m M (m . —m . \m. ! (5:3)
( - 1)( 1 2)( 52 s—l)' s-1°

Ipu TakoM ompenesneHny apromatudecku (5.3)
BhINOJIHsIETCs  ycnoBue (5.2),  ynopsigoumBaercs
pasiioxeHue

n n my Mms_,
= — . . N=y y, M —M, M p—Ms 4 . Mgy
Ho (X )= (X + X+t Xy ) = D0 D D (mmymye,myy )-xg ™ XX ™ X0, (5.4)
m=0 my=0 mg ;=0

npuuem npuMeHenue (5.3) u (5.4) ymnopsimounBaeT KOMOMHATOPHOMY aHaln3y, ainredpe, CTaTHUCTHKE U
MOCTPOEHUE TUIEPIUPAMHUIBI ITackains H3 Teopuu yncen. [11,12,13,14,15]
MOJIMHOMHMAJBHBIX  KO3((DUIMEHTOB,  CHCTEMBI [pusenem OCHOBHBIE (bopmy sl Ut
MOJIMTAPMOHUYECKUX U APYTHX TOJIMHOMOB, a TAKIKE MOJMHOMHUAJIBHBIX KO3((QUIIMEHTOB, 3alMCaHHBIX B
COOTHOILICHHSI MEXIY CaMHUMH HOJHHOMHAIbHBIMH Buzie (5.3), a 3aTteM ocraHoBUMCS Ha 0030pe pador,
Ko dunreHTamu. MTOCBSIICHHBIX ITOJIMHOMHUANBHEIM K03(duimenTam,

[onuHOMUaNbHAS TEOpeMa Ppa3NIOKEHUs! T10 MOJMHOMHUAJILHOW TeopeMe W CBS3aHHBIM C HUMH
dopmyne  (5.4) w3BecTHa  JMTEpATypHl IO BOIIpPOCaM.
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Omyckas 10Ka3aTeIbCTBA, MPUBEAEM OCHOBHBIC
¢dopmynel M COOTHOIIEHUs.  PexyppeHTHoe
COOTHOILIEHHE UMEET BUJ

(n+Lm;,m, m,...,m_,)=(n,m,m,,m,...m_,)+(nm -1, m, m,,..., m,,)+

(n,m -1Lm,-Lm,,.m_)+..+(n;m-1L,m, -1 m,-1..m_,-1m )+ (5.5)
(n;m -1m,-1...m_,-1m_, -1

¢ HavaneHeiM ycioBueM (0; O, O0,.., 0) = 1. IlonmuHOoMUaNbHBIE KOA(PHUIUEHTHI
KoadpdpummenTsr (n; m, mz,...,mH) PaBHBI HYIIIO, (n;m;, m,,....,m,) yIOBIETBOPSIOT YCIOBUAM
ecm N <0 mwm M < 0 xorsa OBl TIPU OIHOM W3

sHavennitk=1,2,...,s-1, m; >n,m, >m, .
(n;0,0,...,,0)=(n;n,0,0,...,0) =(n;n,n,0,0,...,0) =...=(n;n,n,...,n) =1

U S paBEHCTBaM, aHAJOTM4YHBIM (4,5), mepBoe H
nocjeaHee U3 KOTOPhIX UMEIOT BUJ

(M, m,, . m ) = (MM, m,,..m, ,,m,, —m, ),
(5.6)
(nym,m,,...m_)=(nn-m_,n—m_,,....,.Nn—m,,Nn—m,).

HetpyznHo BeImHCaTh U ApyTHE S-2 PaBEHCTBA.
Bemumem Takske GopMyIbl CyMMHPOBaHUS
n m

> Zi (n;m,m,,...,m_,)=s" (5.7)

m=0m,=0 m,_;=0

0 mong 0,5=2l,
DD sy, m)(nm,m,,.,m ) = Lol (5.8)
m=0m,=0 m,,=0 'S = +1,
My M, -+~ +..(~1)° Mg
TIe 5(ml,m2,...,ms_l)=(—1) '
PaBenctBo (5.7) momyuyaem Ha ocuoBe (5.4), s—1
r(s)=2| —|.

nojuaras B HS(X, n) X=X ==X, =1 adopmyny 2
58) — 1pu =X =..= =1 u MHoromepHslit aHajor bopmyJIbl
8) P =% %o cymMmEpoBanus Ko [yist oIMHOMUaIbHBIX
X=X%=0 =K = —1 rze KO3 PHUIIMEHTOB UMEET BUJT

n ke Ks_o
DD (kg Ky Ky, K )My =k, m, =K, m =K ) =

ki=0k,=0 k. ,=0

(n,+n,, m,m,,..., mg,),

e (N; m,m,,..., m,_,) =0, ecau xo1s 651 01O 13

m, menswe nys (K=1,2,...,5-1). (5.9)
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SYMBOL FORM OF ROBOT WORK MODEL

Abstract: The formalization of the robot's actions in the "rods-disks" system has been carried out. Its elements
are introduced - rods A, B, C, n disks on 3 rods, positions of elements and disks (on the 1st, 2nd, 3rd rods) inherent
for each number of disks: 3,4,5 ,..., n, and trajectories of positions. Symbolic functions are introduced, showing in
adjacent positions: 1) symbolic gradation of n lengths, diameters of n disks; 2) symbols of 2 rods, from where and
where the disk moved; 3) the resulting character position. Descriptions of positions, formulas for robot actions and
verbal descriptions of the results of robot actions are given. The functions vyt (*),nad(*) depend on the symbolic
function perenos(* —*), the function koeff(a(4)+H(B)+1C))= a+pf+y (its argument is equal to the sum symbolic
values of the functions vyt (*),nad(*) allow us to evaluate the quantitative criterion for the closedness of the rod-disc
system: perenos (*** —>***)=vyyt(*)+nad(*)=(linear combination of coefficients a,B,7). Parameters A, B, C, n,
variables &,y and the above symbolic functions nepenoc(* —*),vyt (*),nad (*) and the numerical function koeff
(a(A)+(B)+(C) form a symbolic model of the work of the robot-carrier (according to principles 1 and 2).
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CUMBOJIBHAA ®OPMA MOJEJIN PABOTBI POBOTA

Annomauusn’ Ilposedena popmanuzayus oelicmeuil poboma 6 cucmeme «CMEPHCHU-OUCKU». Beedenvt ee
onemenmul - cmepacuu A,B,C, N Oucko8 Ha 3-X CMEPICHAX, NOUYUU DNeMeHmos U Ouckos (na Il-om,2-x, 3-x
CMEPIICHAX), NPUCYIUX 0TI KANCO020 YuUcaa ouckos: 3,4,5,..., N, u mpaekmopuu no3uyuti. Beeoenvt cumMeoIbHble
@YHKYUU, NOKA3BIEATOWUE 8 COCCOHUX NOZUYUSX. 1)CUMBOIbHYIO 2pA0AYUI0 N ONUH OUAMEMPOS N OUCKO8; 2)CUMBOJIbL
2-x cmepoichell, omkyoa u Kyoa nepemecmuics OUcK;, 3) NOLYYEHHYIO CUMBONIbHYIO no3uyuto. Janvl onucanus
nosuyuil, oopmynvl delicmauli poboma u CLlo8ecHble ONUCAHUST Pe3YIbmamos oeticmsutl poooma. @yuxyuu evim(™),
Hao(*) zasucam om cumeonvrou Gpynxyuu neperoc(* —*), gynxyus kosp(a(4)+p(B)+yC))= a+p+y (ee apeymenm
DABEH CYMMe CUMBONbHLIX 3HAYeHull QyHKkyuu evim(*), nad(*) nosgonsirom oyeHums KOAU4eCmEeHHblll KpUumepu
3AMKHYMOCmu CMepoUCHU-OUCKY:  nepeHoC(* **%*¥)=guim(*)+nao(*)=(muneinas  xombunayus
ko3ppuyuenmos a,B,y). Iapamempol A,B,C, N, nepemennvie a,P,y u npusedenHvle 6viuie CUMEOIbHbBIE PYHKYUU
nepenoc(*—%*), evim(*), nao(*) u uucnosas @yuxyus xkoap(o(A)+pL(B)+nC) obpasyrom cumeonvHyro mooeib
pabomvl poboma-neperocuuxa (no Ilpasunram 1 u 2).

Knrouegvie cnosa: cumgonvhas gopma moodenu, deticmsusi poboma.
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BBenenue [1.2,3]. CocrosiHue WM MO3UIMS, 3aHUMaeMas

IIpu MonenupoBaHMM pPaOOTBI MHOTOMEPHBIX
00BEKTOB HCIIONB3YIOT BBIYMCHTEIBHBIE MOJIEIH,
BEKTOPHBIC TTOCTOSHHBIC U IIEPEMCHHBIC BEINYMHBI,

MOABEpPracMble  apUPMETHUECKHM  OICpammsiM,
YHCIOBBIM M CIOXHBIM  (DYHKIMOHAJIBHBIM
npeoOpa3oBaHMAM.  BeraucurenbHbIC MOJEIH

001aar0T yMOOHBIMU WM TIPUBBIYHBIMH CBOMCTBaMH,
BBIP2XKAEMBIX B BHUJE YHCEN, BEKTOPOB, MAaTpHII,
anreOpanvdecKux ICUCTBUM ¢ HUMH. [1J11 CHMBOJIBHBIX
nepeMeHHbIX,  mnapamerpoB  [1,2]  TpeOyercs
pa3paboTKa aHAJOTMYHOTO HHCTPYMCHTApUs aHATH3a
HEBBIUMCUTENbHBIX onepanuit CHUMBOJIbHBIX
anroputMoB. Hipke MBI IpemiaraeM HCIIONIB30BaTh
CUMBOJBHYIO (GopMy (QYHKIWA, WX MOCTOSHHBIX,
TepeMEHHBIX BEJIMYUH. Taxue TIPUMEPHI
ANTOPUTMHU3AIIH AMEIOTCS: CUTYaIlH B
poOoTOTEXHUKE, B MCHEIKMeHTe, OmsHece [1,2,3,4],
rae (opManbHBIE JIIEMEHTH TEOPHUH M TIPAKTHKH
HCKYCCTBEHHOT'O MHTEJUIEKTA, TO3BOJIMIM CO3aBaTh
KOMITBIOTEPHBIE MIPOrpPaMMBl, peanuzyromnue
CHUMBOJIbHEIE, @ HE BBIYUCIUTEIBHBIE AITOPUTMBI [4].
Hwxe nano omnucaHue Mojenu HOBOW CHUMBOJIBHOM
(hopMbr. OmuieM KpaTKo MPeCTaBICHNUE B CHMBOJIAX
3a/1a4d C UCIIOJIb30BAHUEM MPOCTPAHCTBA COCTOSHUI

YacThIO TUCKAMHM M3 N JIUCKOB HAa OJTHOM WM Ha 2-X,
WA Ha 3-X CTEPXKHAX, MOXXHO OO3HAYUTH OTHIM
wi 2-ms, Wik 3-ms, Wi N cumBoaamu: A,BC,
AAB,...,CCCC...C. TIpu n=3 CHMBOJBI TO3HIUN
CAA 0003HAaYarOT: «MaJIbIA TUCK JICKHUT HA CTEPIKHE
C, cpemHmMii ITHUCK JIS)KAT Ha CTEpKHE A  CBEpXy
0O0JIBIIIOTO JTUCKA, OOJBIION IUCK - BHU3Y HA CTEPIKHE
A». Ynpansoonmii O0JOK poO0OTa BOCIPHHUMACT
Jilerko o6o3HayeHue nmo3uiuu CAA, HO HE TOHUMAET
CJIOBECHYIO ()pa3y B KaBBIYKAX, IPUBEICHHYIO BBIIIIC.
Hamu jierko BOCIpUPUMAIOTCS CIIOBECHBIC OTIMCAHUS
Tuna «(passl B KaBBIYKAX», IPUBEACHHBIX BHIIIEC, 10
cpaBHeHmIO ¢ cuMmBoidamu CAA. PoGor cymeer
BEITIOJTHUTG NIEHCTBHS, TPEANMCAaHHBIE TPaeKTopueit
TO3UIIAIL: AAA—CAA—CBA—BBA—BBC—
ABC—ACC—CCC, KOTOpas JUISE TPYJIHO
BocipuHEMaeMa. CIOBeCHOE MOSICHEHHE MO3HINH,
oOpa3oBaBIelicss B pe3ynbTaTe ACHCTBHI pobOoTa
(croBecHBIN pe3ybTaT AeiicTBUsI poOOTA) IPUBE/ICH B
Tabnure 1.

Ta6auuna 1. ®opmyJibl AeiicTBUil podoTa

Ne | IMosumus | ®opmyna neictBus | CloBECHOE — ONUCAHUE pe3ynabrara
poboTa Ut MO3UIKK | NeWCTBHs podoTa

1 CAA Man(A—C)= CAA U3 crepxHs A Manm TUCK MEpEeHECCH Ha
crepxers C

2 CBA cpe(A—B)= CBA U3 crepxHA A Ccpe AWCK MEpeHEeceH Ha
crepxeHs B

3 BBA mai(C—B)=BBA W3 crepxHs A Man TUCK NEpeHEcCeH Ha
crepxeHs B

4 BBC 601(A—C)=BBC W3 crepxxHst A 00N JUCK TEpEHECEeH Ha
crepxkers C

5 BCC cpe(B—C)=BCC U3 crepxHst B cpe amck mepeHeceH Ha
crepxkens C

6 CCC mai(A—C)=CCC W3 crepxHs A Man TUCK NEpEeHEcCeH Ha
crepxkers C

Heob6xoxumo paspaborarb CHUMBOJIBHBIN BEPXHHUH IHMCK M3 CTEPXKHS M JIOKUTh €ro Ha JHCK

MHCTPYMEHTApUI aHaIU3a TPACKTOPUU NO3ULUH I
CHCTEMBI CTEP)KHH-IIUCKH TPH YHCIIE MEPEHOCHMBIX
JICKOB, paBHOM N, UX MEpPEeHOCaX M3 CTepXKHSI A
(aepes crepxxenb  B) Ha crepkens C, coOmonas 2
IpaBHJIa.

IlocTanoBKa 3agaun

3anaua. Tpebyercs pa3paboTaTh abCTpakTHYIO
n  (opmMammzamuio  aercTBUI pobora mpu
MepeMeIeHIH UM U3 CTepkHA A Ha crepxens C n>3
JIICKOB C HCHOJIb30BaHUEM 3-TO CTepxkHs B,
COONIONIEHN TIPH 3TOM TIpaBHJIA: MOXKHO YyOparthb

00JIBIIETOTUCMETPA HA IPYTOM CTEpPXKHE.

DTy CIIOBECHYIO 3aJady MOKHO CBECTH K TpeM
CHMBOJIbHBIM T10/1331a4aM:

1) mnepemectuth qucku 1 u 2 ¢ crepxHs A Ha
crepkens B - (1, 2): A—B;

2) mepeMecTuTb IUCK 3 ¢ CTEepKHA A Ha
crepxkers C - (3) : A—C;

3) mepemectuth qucku 1 u 2 ¢ crepxHsi B Ha
crepxxens C - (1, 2): B—C.

DOpMyITHPOBKH APYTUX CUMBOJBHBIX 327144 TIPH
n>3  coxmepXaT  NPUBEACHHBIE  CHMBOJLHBIE
nmomzagaun g N=3. Ilpu pemeHnw 3amadu It N
JIFICKOB PA3HBIX JHAMETPOB NMPHUMEHSIETCS aITrOPUTM
pemieHMH 3amaud ausA N-1 OUCKOB, a I Hee

Philadelphia, USA

825

2 Clarivate

Ana lytics indexed



ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA) = 0.350

MPUMEHSICTCS. AJITOPUTM PEHICHUM 3a1avd s N-2
JIUCKOB, W Tak Jajee A0 MNPUMEHEHHS aJlrOPUTM
pemennn 3amaun s 3 auckoB 1,23 (amcl, muc2,
ic3).

®dopma onucaHMs B3aUMHBIX PACIOIOKEHUH
JIMCKOB Pa3HBIX ITHAMETPOB HA OJHOM, Ha IBYX, Ha
Tpex CTEepKHIX o0paszyeT 3-X OYKBEHHYIO HO3HIIHUIO.
ITozunus CBA mpu N=3 moka3bIBaeT: Malbli AMCK
HaxoauTcs Ha crepkHe C, cpelHUN IUCK HAXOAUTCS
Ha cTepykHE B, OONBIIO# AUCK HAXOUTCS HA CTEPIKHE
A. Ecmu 2 nucka HaxomsTcs Ha OJHOM JIHCKE, TO B
MO3UIMU  MPUCYTCTBYIOT 2  PSAOM  CTOSILINE
omuHakoBeie  OykBel: CAA, BBA,BBC,BCC.
TTosummsas CAA mokassIBaeT: MaJIBIA JUCK HAXOIUTCS
Ha crepkHe C, CpeHMH AWCK JISKUT Hal OONbIINM
TUcKOM (OONBIION IHCK JISKUT TOA CPEeTHHM) Ha
cTepkHe A, a Ha crepxkHe B Her aucka. Ilozuums
AAA (CCC) moka3bIBaeT 4TO 3 JOUCKa JICKAT Ha
omHoM crepxue A (C) — cBepXy — Malblif, CHU3Y —
OOMNBIION AMCK, MEXIAY HUMH - CPeIHUN JHUCK, a 2
JIpyTHe CTeP)KHU - MycThle. Hanuune oTaudaromuxcst
CHUMBOJIOB B COCETHUX TO3HIMIX — MPU3HAK Iepeoca
JIUCKa C OJTHOTO CTEP)KHS Ha JIPYroil CTep>KeHb, HO
Takoe pa3iuyue B COCEAHHX MNO3UIMIX. HyXHBI
CUMBOJIbHBIC (DYHKITHH, TOKA3bIBAIOIINE B COCEAHUX
MO3UIUAX: |)CHMBOJBHYIO Tpajamuio N JIHH
IUaMETPOB N JHCKOB; 2)CHMBOINBI 2-X CTEepIKHEH,
OTKyZa M Ky/a IIepeMeCTHIICS TUCK; 3) TOITyICHHYIO
CHUMBOJIBHYIO TIO3HITHIO. [o3ummu, QGopmyst
JIecTBUI po0OOTa U CIIOBECHOE ONHCAaHUE PEe3yibTaTa
JEUCTBHSL poOOTa MO KAXKIOH MMONYyYeHHOH MO3ULUH
JUCKOB Ha CTEep)KHAX IMpuUBeNeHbl (miust N=3) B
Tabmune 1.  IlocnemoBaTenbHOCTh  TO3UIIMIA
(TpaexTopus) mpu N=3, COOTBETCTBYIOIIAS PEIICHHIO
Halei 3agadn N=3, mojy4eHa myTeM BbIOOpa caMoii
KOPOTKOM TpaeKTOpUM U3 BCEX TPAEKTOPHUH,
o0Opa3oBaBIIMXCsS TpH Tiepedope BceX (KOHEYHOTO
YHclia) BO3MOXKHBIX TO3HIWH, OKOHYMBAIOIIHXCS
nosunueilt CCC. Ilpu Nn=3 HaliieHHOE pelIeHHE
Hamie 3azauu — Tpaekropus Bupa: AAA—>CAA—
CBA— BBA—BBC—BCC—CCC.

Her ($hopMyITBHOTO oreparopa,
peoOpa3yonIero 0JHO3HAYHO CIOBECHOE ONHMCAHUE
B Jpyroe CJOBeCHOe omnucaHue. Pazpabotaem
(yHKIMKM TpeoOpa3oBaHMS OJHOW TIO3HUIUH B
JIPYTyl0,  HWMEIOIIYI0  CHBOJBHBIA  PE3yJIbTarT,
aJIeKBaTHO OTPAXKAIONIMI CIOBECHBIA pe3yJbTaT
KaXJI0T0 IeHCTBHA U pe3yJIbTaT Bcel paboTsl poboTa.

CuBosbHbIe (GYHKIUM H KPUTEPHATbHAS
(yHKIMSA 1J15 CHCTEMBI CTePKHU-TUCKH

Hns n=3 nuckoB (Ha 3-X CTEPXKHAX) MO3HIUU
BugoB AAA,..., CCC Ttpaekropus coctoutr u3 7
ITO3HUIIHH:
AAA—-CAA—CBA—BBA—BBC—BCC—CCC.
TpaekTopusi CHUMBOJBHO HWIIIOCTPUPYET padoTy
poboTa-iepecTaHoBIIMKa, HO HE  IOKa3bIBaeT
OCOOEHHOCTH TMpoIlecca, TPYIHO BOCHPOU3BOIAHUTCS

CIIOBECHOE OIMCaHUE TPAEKTOPHH, HET (YHKUUH
KpHUTEpUs, 3HaUYCHNE KOTOPOU TIOHSATHO .

J1s1 naHHOM TpaeKkTOpUu LIIPENEIUM BHIbI
¢yskunit (Man, cpe, 0011), ee apryMEeHTHI H 3HAUCHMUS.
Nmena ¢yHKIWA COOTBETCTBYIOT N pasmepaM N
muckoB. Ilpm n=3 mma Tpaekropmn CAA—
CBA—BBA—-BBC—BCC—CCC B Tabmue 1
NIPUBEICHAa [OCJIEA0BATENLHOCTE apTyMEHTOB |
3HAYCHUH MPUMEHEHHBIX B TPACKTOPUH (QYHKIHH H
nozunuii:Man(A—C)=CAA,cpe(A—B)=CBA,man(C
—B)=BBA,601(A—C)=BBC,cpe(B—C)=BCC,man(
A—C)=CCC.

Pa3paboTaem MHCTpyMEHTAapHU aHaNIN3a JaHHOM
TPAeKTOPUH TO3ULMUI I CUCTEMBI CTEP>KHH-AUCKU
IIPU YKCJIEe TEePEHOCUMBIX THCKOB, PaBHOM 1, HX
TepeHocax U3 CTepkHsA A (depe3 crepkeHb  B) Ha
crepkens C, codmonas2 mpasuia: [Ipasmmo 1 (IT1).
Bepxunii mManoro nmaMeTrpa ANCK MOXKET IIEPBBIM
BEIHYT U3 crepxkas.[IpaBmio 2 (I12). [luck MeHbIIEro
JUaMeTpa W3 OIHOTO CTEpXKHSI MOXET OBITh
MOCTABJICH Ha AMCK OOJBIIEro JuaMeTpa Ha APYrom
CTepKHE (AMCK OOJIBIIEro TUaMeTpa HE MOXKET OBbITh
MOCTABJICH Ha JIUCK MEHBLIETO IUaMeTpa).

Jlna petanuzanuy aHaidu3a MO3UIUMNA 3aJaHHOMN
TPAeKTOPUH, I OOJbIICH HATMSAHOCTH Ipoliecca
MEePEeHOCOB N JUCKOB pasHbIX N JIHAMETPOB U3
CTEp)XHS Ha CTCp)KCHb BBEIEM  HEKOTOpBIC
CHMBOJIbHBIE W 4HCJIOBbIE (pyHKIMHU. MBbIIIeHHE B
TepMHUHAX Hamux (QYHKOUA OyIeT KOPOTKUM H
SICHBIM. Beenem ¢ynkimu BoIT(*,N), Haa(*,n),
KaXkK/1ast HUX 3aBUCHT OT CHMBoJIa 13 Habopa {A,B,C}
1 IPUHAMAET 3HAYCHUE TOTO JK€ CHMBOJA CO 3HAKOM
MUHYC — 111 GYHKIHMH BBIT(*,N), CO 3HAKOM IUIIOC —
st Gynkuun - Hag(*,n). Apryment *  QyHKuuu
BBIT(*,N) paBeH CUMBOJIy CTEPXKHS, W3 KOTOPOTO
BBITSITUBAETCS JTUCK WJIM HAJIEBACTCSl Ha CTEPIKEHB!
BBIT(A,3))=-A, ecnmu gauck (moboro jauamerpa)
BRITATHBaeTCs U3 crepxHA A, Han(C,3)=t+C, ecin
IHCK (MF000TO Muamerpa) HaJleBaeTCs Ha CTEP)KEHb
C. HocTpoeHHbI AJIl TPACKTOPUM JIJIUHHBIA Pl

3HaYCHUI {BeIT(A, n))+ Hax(*,n)} MOXKHO
NpUpPaBHITh  psiay — QyHKOuit  mepeHoc(*—e):
{nepenoc(*—e)=  BoIT(*,n)tHazn(e,n)}={uneinas

kombounayus cumeonog A,B,C}, rne cumBon * wim e
paBeH omHOMy U3 cHMBONIOB AB mm C, *ze.
Jlunetinas kombunayus cumeonos A,B,C coctoutr u3
cmaraembix BuaoB (-A+C), (-B+A), (-C+B) wim u3
IPYTUX PAa3HOCTEH CHMBOJIOB, pPaBHBIX CyMMaMm
¢bysakuuit {BeIT(*, N))+ Han(e,n)}. [Tocne cokpameHus
cimaraeMbix BUIOB (-A+A), (-B+B), (-C+C) nunetinas
kombounayus cumeonos A,B,C mpuBomuTCS K BHIY
o(A)y+B(B)+y(C), toe o, B, y - uenble 4HUCHa,
otHocsimecs: k crepxHio A,B,C: a(A),B(B),y(C).
[IpeoOpasyem nuwueiinylo KomoOumayuio CUMBONO8

AB,C 6 cymmy xoagppuyuenmos o,B,y. Hdus
MOJTyYeHHUS cymmel  KOIppuyuenmos .,y
paccMoTpuM ($yHKIHIO BHJA

k03P (a(A)+B(B)+y(C))=a+p+y. Ee aprymeHT paBeH
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CyMME CHMBOJIbHBIX 3Ha4e€HHH (QYHKIMHA BBIT(*),
Hana(*)), TOe  OJHOCHMBOJIBHBIE  CllaraeMble
COKpaIleHbl 10 TPHBEICHHBIM BBIIIE IIPABUIIAM.
O6oznauenus o(A), B(B), y(C) mMeroT YMCIOBEIC
3HA4YeHMsA, B CKOOKaxX yKa3aH CHMBOJI CTECPXKHSI, W3
KOTOpOTO BHITAHYTO (mpu 0.<0) Ol ITYK AUCKOB HIIA
Ha KOTOpHIi HameTsl (mpu o>0) o mMITYK JHCKOB
000T0 IuaMeTpa. OyHKIIA
k03P(a(A)+B(B)+y(C))=0+p+y MmMO3BONAET OLICHUTH
B CWIBHOM IIKaJ€ OTHOLIEHUH KOJMYECTBEHHBIN
KPUTEPUH 3aMKHYTOCTH CHCTEMBI CTEP>KHH-IUCKH:
nepeHoc (¥**—***¥) = pprT(*)+Han(*)=(muHeitHas
KOMOMHaIMs K03 puireHtos o, fB,y)=0.

Ilepenoc wmamoro (mucl), cpemuero(auc2) win
oompmoro(auc3) aucka w3 A Ha C 0003Ha4YaeTCs
¢yakouest  meperoc(A—C)=BwIT(A,3)+Han(C,3)=(-
A+C). 3nauenume 5TOH (YHKIMH HE MOKa3bIBACT
pasMep  HOMCKa, OHa  sBIAETCS  yHOOHBIM
MHCTPYMEHTOM IIpY aHAJIU3€E IIO3ULMH U3 TPACKTOPHSL.
C ee mnoMoupld M C MNpUMEHEHHEM (YHKLIUH
k03d(a(A)+B(B)+Hy(C))=a+p+y MIPOBEPSCTCS
KOJIMYECTBEHHBIM KPUTEPUN 3aMKHYTOCTHU CHCTEMBI
CTEP>KHH-TUCKH:
nepeHoc(*** —***)=pp1T(*)+Han(*)=0. CumBoI
umenu ¢yskuun Mman(A—C)= CAA onpenenser
pasMep [IUCKa, YYacTBOBAaBILEro B  ONEpaLUH
mepenoca w3 A Ha C: mnepeHoc(A—>C)=
BBIT(A,3)+Han(C,3)=(-A+C).

CumBosbHas ¢opma Mogenu padoTsl podoTa

Mapamerper A,B,C, n, mepemeHusle o,y u

NPUBEJCHHBIE  BBIIE  CHMBOJbHBIE  (DYHKIUH
nepeHoc(*—*), BeIT(*), Han(*) u yncnoBas QyHKIHS
k03P(a(A)+B(B)+y(C)) 00pa3yroT CHMBOJBHYIO

Monens pabotel (mo IlpaBmmam 1 m 2) pobora-
nepeHocuynka. lleneBas QyHKIMS JOCTHIIIA CBOETO
neneBoro 3HaueHus 0. IlenmeBas (yHKIMA Hamen
CHMBOJIbHOM ONTHMH3a IIMOHHOM 331a4 UMEET BU:
k03P(a(A)+B(B)+y(C)) u TpeOyeT HaXOXICHHUS HE
MakcuMyMmMa  (MHHHMyMa) Kak  TPHHATO B
TPaIUIIMOHHBIX 3a7a4yaX YHCICHHON ONTHMM3ALNH, a
TpeOyeT HaxOXkKIEeHUsl HyJieBOoro 3HauyeHus. Kaxmas
CHUMBOJIbHAs TIO3UIMS poOOTa B CHCTEME CTEep)KHU-
IMCKH, COCTOSIIEH U3 3-X JBM)KEHUN: BBITACKMBAHHUE
JUCKa W3 CTEpXKHsS, IEepPeHOC [UCKa OT OJHOTO
CTEpXHS K JpYroMy CTEp)KHIO, HaJeBaHHE Ha
cTepkeHb. KonmuecTBO pasHbIX 1O JUAMETpy
NEPEHOCUMBIX JUCKOB B 3aMKHYTOM CHCTEMeE
CTEP>KHU-TUCKU AUCKOB PaBHO N, MIPUYEM BCE JUCKH
JOJDKHBI (depe3 cTepkeHb B) mepemenieHsl Ha
ctepkeHb C. MBI HCHOB3yEM CIOBECHOE PELICHUE,
MOJYyYEHHOE  TIOCNIE  CJIIOBECHOTO OTIHCaHUA
MEPEeCTaHOBOK JWCKOB W3 CTepxkHi A  (uepes
crepkeHb  B) Ha crepxxennr C. Iy HalaeHHOTO
CJIOBECHOTO pelieHusi cTpouM (IyTeM mepedopa)
CHUMBOJBHYIO TpPAaeKTOPHUIO MHHHMANbOH JITHHBL.
Pazpabotanu  cuMmMBOJBHYI0O  (GOpMy  ONTHMH3a

LIUOHHOM 3a1a4H, OTHOBPEMEHHO BBEJIH CUMBOJIbHEIE
rapameTpsl, epeMEHHbIE, LEIeBYI0 (YHKIHMIO IS
ONTHUMH3ALIMOHHON 3a1a4H.

Teneps oncaHne CUCTEMbI CTEPKHHU-IUCKU TIPH
YHuciIe  IMEPEHOCHMBIX  JAUCKOB, PAaBHOM n,
naocTaToyHo Jierkoe. COCTOSIHMSI MO3HIMH M BCE
(yHKOMK ommcaHBl BeIIIe. [IpoCcTpaHCTBO MO3HITHA,
JOCTIDKUMBIX M3 3aJJaHHOTO HAYaJIbHOI'O COCTOSIHUS,
NPEJCTaBICHO B BHJE IOCIEAOBAaTEIbHOCTH U3
MO3MIMH K3 n  OyKB, TOCHEIYIOMIHS IO3ULHS
OTNIMYAeTCs OT Mpenplaynieid oxHoW OykBou. Jlis
MIOJTHOTO TPEJCTAaBICHUS 3aJaydl B IIPOCTPAHCTBE
COCTOSIHUH MO3UIUHA HEO0OXOJMMO 331aTh:

Hcxonnyro 3amaqy TS pobora-
MIepECTaHOBIMKA N=3 AUCKOB Pa3HBIX ANAMETPOB M3
CTEPOKHS A B CTEepIKEHb C (cxema

3amaun:AAA—CCC,n=3).  Tpebyercs  pemuTh
3amady, pa3geleHHyl0o Ha 3 nonzanaun.C
TIpUMEHEHUEM dbopmyn IEUCTBHM pobora

npuBesieHHass (GopMa IaroB (TPaeKTOpHsi) PabOTHI
po0boTa-TniepecTaHOBIINKA npeoOpasyercsi B
MOCJIEIOBATEILHOCTh ~ CHUMBOJIOB 5 ¢hymkyuil:
Man(A—C)=CAA;cpe(A—B)=CBA;
man(C—B)=BBA

Oynkius mMan(C—B)=BBA mnoxa3ssiBaeT, 4TO
IIPY TIEPECTAHOBKE MAJOro JHcka n3 crepkHst C Ha
cTepokeHb B momyduena nosurust BBA (urtor mara 1).
[lar 2) mepemecTuTh TUCK OOJ ¢ CTepKHA A Ha
crepxkesb C Tak - (6ou) A—C. Orser.
601(A—C)=BBC. Dror mar airopurmMa c
npuMeHeHneM (opMyll IecTBUi podoTa 3Ta hopma
mraroB  paboTel  poOOTa-IepecTaHOBIIMKA — 3TO
nepeMeleHne NPUHUMAET BUI  (QYHKIHH:
6011(A—C)=BBC. Otctoga BUAHO (CMOTPH MO3UIHIO
BBC), uto Ha ctepxHe B ocranuce 2 mucka: mMan u
cpe. Temepr MoxxHO mepedtn k mary 3.Iar 3)
MIepEeMECTHTh AMCKH Mall U Cpe cO CTepxkHsi B Ha
crepkers C - (man, cpe): B—C.

[Ipu n=3 wuMeeM IMHEHHYIO KOMOHMHAIUIO
cumBosioB A,B,C Buma (-A+C)+(-A+B)+(-C+B)+(-
A+C)+(-B+C)=-3A+B+2C=8bIT(A)+Han(B)+uan(C).
CyMMapHO€e 4YHCII0 BBITACKMBAaHHH (BBIT) MCKOB U3
CTep)KHA M HaJeBaHWN (Hax) Ha APYrod CTEpKEHb
paBao 0:(-A+C)+(-A+B)+(-C+B)+(-A+C)+(-B+C)=-
3A+B+2C=sbIT(A)+tHan(B)+ nan(C) =-3+ 1+2=0.
ColmoieHne 3TOro 3akoHa (paBeHCTBA BHIT-OB HaJI-
aM, yCJIOBHE 3aMKHYTOCTH CHCTEMBI) OCHOBaHO Ha
OJTHO3HAYHOM COOTBETCTBUH JEeUCTBHSA
«BBITACKMBAHUE JUCKa» W3 OJHOTO  CTEPXKHA H
JICUCTBUSl «HA/ICBAaHWE» €r0 Ha JIPyrol CTEpIKEHb.
[Ipn n=3 Tpu paza BBHITACKUBAIM AUCKH U3 CTEPIKHS
A, 1 pa3 — u3 crepxkus B, 2 pa3a HageBanuch JUCKH
Ha cTepxeHb B, 3 pa3za Iucku HajeBallich CTEP)KEHb
C, HO 1 pa3 BeITacKMBaJIM AUCK U3 cTepkH: C.

CrnoBecHast (pa3a U1 CyMMapHBIX JAEHCTBHH,
chopMyIHpOBaHHAS I CHCTEMBI CTEP)KHHU-ITUCKH,
abctparupoBaHa B BHAe (HOPMYIBHOTO paBEHCTBA (-
3A+B+2C)=-3+1+2= 0, sBiercs 6oJyiee KOPOTKOi: «3
JIVICKa BBITACKUBAIM U3 CTepXHA A, 1 IUCK HageT Ha
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cTepkeHb B, 2 mucka HaneTsl Ha cTepikeHb C». TPAacKTOpUHM HaiAeM JIMHEWHYI0  KOMOMHAIHIO
KopoTtkas ¢pa3za packpelBacT CyTh KOPOTKOM cumBoiioB  A,B,C i n=4: {mepeHoc(*—>e)=

thopmyms (-3A+B+2C)=0, HO HE COOTBETCTBYET BCEH
pabote pobora. Koporkas ¢popmymna (-3A+B+2C)=0
MOKa3bIBACT ¢opMyIly BBINOTHEHHUS YCIIOBHSA
3aMKHYTOCTH CHCTEMBI CTEPKHU-IUCKH.

CumBompHas ¢opma mosunmit AAA—>CAA un
(dopmynel neficTBHit poOOTa KpaTKo ITOKAa3BIBAIOT
IIarm JeHCTBHA poOOTa M pe3yNbTaThl JCHCTBHUHA
poboTa,  fAenalT  JIETKO ~ BOCHPUHUMAaeMBIMH
crenyroniee neiicreue —»CBA pobora. [loseisercs
BOCIIPHSATHE y MPOEKTUPOBIIA IIEJIOT0 M3 YacTeH
CHCTEMBI CTEP)KHU-IUCKH. OTOMY BOCIPHUSTHIO B
Hauaje CyIIECTBEHHO IIOMOTraeT JUIMHHAs CIOBECHas
¢dopma (dppasel 0 TOM, uTO Jjenaer poOOT B
COOTBETCTBMM ¢ Qop MyInoi). Pesymprar Beex
IEUCTBUI: AAA—-CAA—-CBA—-BBA—BBA—
BBC—ABC—ACC—CCC, ¢opMarpHO © TOYHO
o0ocHOBaH QopmyramMu, QYHKIUIMH, PABCHCTBAMH,
MOKAa3bIBAIOIINX PABHIBHOCTH JEHCTBHI poOOTa.

PaccmoTpum ciayyai n=4. 3amauy
AAAA—CCCC MOXHO CBECTH Takxke K TpeM
noj3ajadaM, OJHa M3 KOTOPBIX — MepBas, SBIIAETCS
3agaueit, paccmotpennoii Boire: AAA—CCC (n=3):
3nech BBOAMM 4 oOo3HaueHHs Ui 4-X JIUCKOB:
Man=1<2<3<4=0on.  Ywmcno cTepkHEH oOcTacTCs
npexxanm: A,B,C. 3amasa AAAA—CCCC (n=4)
JIenuTCs Ha 3 IoA3aiaun:

momzamada 1)  mepeMmecTuts muCkH 1,2 ¢
cTepKHA A Ha ctepkeHs B- (1, 2) : A—B;

mo3agaya 2) mepeMecTUuTh aucka 3,4 ¢ CTep:KHS
A Ha crepxens C- (3,4) : A—C;

nozzaznada 3) mepeMecTHTh TUCKHU 1,2 ¢ cTepKHA
B Ha crepxens C- (1, 2) : B—C.

Pemenune 3agaun AAAA—CCCC (n=4) umeet
BUA (B CUMBOJIaX MO3UIINH):

AAA A—-CAA A—CBA A—BBA A—BBA
C—BBCC—ABC C—ACCC—CCCC. U3
TPaeKTOPUM HE BHIHBI OCOOEHHOCTH Ipolecca
MepecTaHOBOK 4-X OHWCKOB Mal, cpel, cpe2, Oom,

TPYJHO BOCIPOM3BOJMTCS CJIIOBECHOE OINUCaHHE
Tpaektopuu. s aHanuza 9TOH TPAEKTOPUH
cocraBmsietcss (w1 N=4) Ttabmuma «popmyIsl

IeHcTBUH poOoTa», cocTosmas W3 3-X CTOJOIOB
(ITozumus, @opmyna nmeiictBus podota, CroBecHOE
omucaHus pe3yibTara jAedcTBus podora). Tabnuua
aHanmormyHa Tabmuue 1. B Heil maHbel crioBecHbIe
OTIHCaHHe pe3ynpTata  JCWCTBHS ~ poOora
Man(A—C)=CAAA, cpel(A—B)=CBAA,
601(A—C)=BBA C wu 1 1. [lepeHoc Majnoro aucka

m A nHa C oOo3HAauaeH B  TPACKTOPHUH
Man(A—C)=CAAA, HO TO3ULUS CAAA
OLIEHUBAETCS ¢dyHKIMEH

neperoc(A—>C)=sbIT(A,4)+Han(C,4)=(-A+C).
Ilepernoc 2-ro mucka w3 A Ha C 0003HaueH B
tpaekropuu nu2(A—C)=BBA C, Ho nosurus BBA
C OLICHUBAETCS ¢dyHKIMEH
neperoc(A—C)=sbIT(A,4)+Han(C,4)=(-A+C).
Brrunciss nanee OIEGHKH OCTAJbHBIX IMO3UIHMNA U3

BoIT(*,4)tHan(e,4)}= (-A+C) +(-A+C)+(-B+A)+(-
B+C)+(-A+C). ITocne cokpariieHus caraeMbIX BUJOB
(-A+A), (-BtB), (-C+C) nuueitnas rombunayus
cumeonos A,B,C npuBonutcs k Buny -2A-2B+4C=0.
CyMMapHOe 9UCIIO BHITACKUBAHHUNA (BBIT) TUCKOB U3
CTEep>KHS M HaZIeBaHWH (HaX) Ha cTep)keHb paBHO O: (-
A+C)  +(-A+C)+(-B+A)+H(-B+C)+(-A+C)=  -2A-
2B+4C=0. [Tpu 3TOM AMCKH 110 2 pa3a BBHITACKUBAIH
u3 crepxHed A u B, 4 paza »tu nunu apyrue 4 nucka
HajeBanuch Ha crepkeHb C:  (-2A-2B+4C)=0.
VYcnoBue 3aMKHYTOCTH CHCTEMBI CTEP)KHU-JUCKH
Ipu N=4 BBINIOJIHEHO.

Paccmorpum  ciywait  n=5. 3anauy
AAAAA—CCCCC (n=5) cBogutcs Takxke K Tpem
roj3aa4aM, OJHA M3 KOTOPBIX- MepBast, SBILIETCS
3amayeil, paccmorpeHHod Bblie AAAA— CCCC
(n=4, nuci=i; i=1, 2,3,4,5):

1) nepemectuts aucku 1,2,3 u 4 ¢ cTepkHA A Ha
cTepkers B- (1, 2,3.4) : A—B;

2) mepeMecTHTh AHWCK 5 C crepkHi A Ha
crepxkens C - (5) : A—C;

3) nepemectuts aucku 1,2,3 u 4 ¢ crepxHs B Ha
crepxkens C - (1, 2,3,4):B—C.

IMoazamaua 1) 3amaun AAAAA—CCCCC (n=5)
cootBetcTByerT 3amade AAAA— CCCC (nmpu n=4),
paccmoTpeHHOM  Bblme. CHMBOJBHOE  peIleHUE
momzamaud 1) 3amaum AAAAA—CCCCC (n=b)
AQHAJTOTUYHO  CHMBOJIBHOMY  PCIICHUIO  3aJadd
AAAA—CCCC(n=4).Ee TpaeKTopus nMeer
Bum:AAAAA—CAAA A—CBAA_A—BBAA A—
BBAC_A—BBCC_A—ABCC_A—ACC_C—
CCC_C. 3agaua AAAAA—CCCCC (n=5) nenutcs
Ha HO/33/1a4H (1,2,3,4):A—B; (5):A—C;
(1,2,3,4):B—C. AHaNnoru4yHo 3aj7a4a
AAAAAA—CCCCCC (n=6) nenutcs Ha mMoa3aaadu
(1,2,3,4,5) : A—B; (6) : A—C; (1, 2,3,4,5):B—C.

s TPacKTOpUU AAAAA—-CAAA A—
CBAA_A—BBAA_A—BBAC _A—BBCC_A
—ABCC_A—ACC_C—CCC_C HE yJaercs
YBHIETh OCOOCHHOCTH IIPOLIECCa IEePECTaHOBOK 5
mickoB (1, 2,34)5), nmomro ®W  TpPyAHO
BOCITPOM3BO/INTCS CIIOBECHOE OIMCAHUE TPAEKTOPHHU.
Jns aHanW3a 3TOM TPaeKTOPHM cOCTaBIsieTcs (st
n=5) Tabmuia «popMyaBl JEHCTBHI POOOTaAR,
cocrosimast 3 3-x crtonbuoB ([losumus, dopmyna
neicTBusl poboTa,CI0BECHOE OMUCAHUST pe3yJbTaTa
nercTBus poboTa), ananoruyHas Tabmure 1 u apyrum
MmocTpoeHHbIM Tabnuiam. [lpuBegem B Heil maHbi
CIIOBECHBIE OITMCAaHWE pe3yJibrara AeHCcTBUS poboTa
B BHIEC CHMBOJIBHBIX 3HAYCHHH CHMBOJIBHBIX
¢yskuuii:aucl (A—C)=CAAA_A,
muc2(C—B)=CBAAA, muc3(C—>B)=BBAA_A,
muc4(A—C)=BBAC A u . 1. Ilepenoc 1-ro manoro
mucka n3 A Ha C o0o3HayaeH B TPAEKTOPHH
mul(A—C)=CAAAA, no nosunusi CAAAA Hamu
OLICHUBAETCS ¢$yHKIMEH

Philadelphia, USA

828

2 Clarivate
Analytics indexed



ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA) = 0.350

nepenoc(A—C)=BbIT(A,5)+Han(C,5)=(-A+C).
Ilepenoc 2-ro aucka w3 A Ha B o6o3HayaeH B
TpaekTopun 1u2(A—B)= CBAAA, HO mno3unus
CBAAA OIICHUBACTCA ¢byHKIIIEH
nepeHoc(A—>B)=BrT(A,5)+tHan(B,5)=(-A+B).
Brruucnsas manee OIEHKH OCTAJIBHBIX IMO3UIIMKA U3
TPaeKTOPUHU  HaiileM IJUHEWHYI0 KOMOWHAIHIO
CHMBOJIOB A,B,C IS n=5:
{nepenoc(*—e)=brr(*,5)+Hamn(e,5)}=(-A+C)+(-
A+B)+(-C+B)+(-A+C)+(-B+C).ITocne cokparie Hust
ciaraeMbIx BUnoB (-A+A), (-B+B), (-C+C) nunetinas
Kombunayus cumeonog A,B,C mpuBoanTCS K BUAY -
3(A)+1(B)+2(C). CymmapHO€ YMCIO BBITACKMBAHUMA
(BBIT) TUCKOB W3 CTEpXKHSA M HajJeBaHUi (Ham) Ha
crepkerb paBHO 0: ko3d((-3(A)+1(B)+2(C))= -
3+1+2=0. [Ipu >ToM nmuck 3 pa3a BBHITACKUBAIH W3
cTepkHs A, 1 pa3 AMCK HaJeBalcsb Ha CTEPKEeHb B, 2
pa3za — Ha ctepxkeHs C: -3(A)+1(B)+2(C).

CrnoBecHas (pa3a UII CyMMapHBIX [IeHCTBUH,
(hopMynmupoBaHHAs ISl CHCTEMBI CHCTEMBI CTePKHU-
JIUCKH BHJA -3(A)+1(B)+2(C), K02 (-
3(A)+1(B)+2(C))= -3+1+2=0, sBimercs Oojee
kopoTkoii. KopoTkas ¢paza packpbBaeT CyTh
Kopotkod  opmyasl  (-2A-2B+4C), xo3d(-2A-
2B+4C)= -2-2+4=0, HO HE COOTBETCTBYET BCEW
pabote pobora. Kopotkas dopmyrna (-2A-2B+4C)=0
MOKa3bIBaeT (GOopMyJly  BBIINOJHEHUS  YCIIOBHS
3aMKHYTOCTH CHCTEMBI CTEp)KHHU-IUCKH. CHMBObHAs
¢dopma nosunmit u Gopmynsl Dopmyisl AeHCTBUI
poboTa KpaTKO MOKAa3bIBAIOT IIaru ACUCTBUH poboTa
U pe3ynbTaThl ACUCTBUHA poOOTa, MAENalT JErKo
BOCTIPHHAMACMBIMH CIIEIyIoIee JEHCTBHE poOOTa.
[MosBrsieTCst BOCTIPUATHE Y IPOSKTHPOBIIA LIEIOTO W3
yacrtei CUCTEMBI CTEePIKHU-TUCKU. Oromy
BOCIIPUATHIO B Hadyaje CYMECTBEHHO IIOMOTacT
JUTMHHAsE ciioBecHas (hopma ((pasbl 0 TOM, UTO eIaeT
poOOT B COOTBETCTBUH ¢ (HOPMYJION).

[TpuMeHeHre MBINUICHUS] CUMBOJIAMH TpYIHEe,
YeM MBIIUICHUsS (GOpMyliaMu, a TOCIeHee TpyAHee
MblILIeHHs ¢pasamu. @Dpaspl, onuparoumecs Ha
CHMBOJIbI AAA—-CAA—-CBA—BBA—BBC
—BCC—CCC, (hopMyIBI
nepeHOC(AAA—>CAA)=BbIT(A)+Han(C)=(-A+C) wu
IpyTue (bopmyiisl JIA0T PaBEHCTBO
k03h(a(A)+B(B)+y(C)) =a+p+y=0—kpurepuit
3aMKHYTOCTH CHUCTEMBI CTEpKHH-IAHCKA. DyHKINH
man(A—C)=CAA,cpe(A—B)=CBA, 6on(A—C)=
BBC cBszeit Mexay MepeMelieHHeM OOIBIIOTo
muaMerpa u3 crepkHsi A Ha crepxenb C (A—C) u
MOJyYSHHOW TOCNIE 3TOTO INEepeMEelIeHHs MO3UIneH
BBC (3-x nuckoB Ha 2-x crepxxHax B u C, Ha cTepkHe
A HET naucKa), BBIPAKAIOT TEHEPh CMBICIH BCETO
HACTOJIBKO  SICEH, YTO  SIBICHHE  CTAHOBHTCS
OIO3HaHHBIM B 3THX TEPMHHAaX.

B 3amawe ¢ N guckaMM  TOCIE  pPEIICHUS
nojA3ajaull  mepeiBikeHuss N-1  1UCKOB  Ha
MIPOMEXYTOUHYBIH cTepkeHb B (“ Ha ckameiiky
3amacHeIX”)» (1, 2,3,4,5,...,n-1): A—B, pemaercs

mom3anaya (N):A—C. Iloazamaya

¢ n-1 guckamu

SIBJISIETCSI PEIICHHON paHee 3aaadeid. [Tomazanaya (n):

A—C pemaeTrcs OJHAM 3JIEMCHTApHBIM IIArOM:
NEPEKIaAbIBAHNEM  €OUHCTBEHHOTO  JIICKA  C
HanOOJIBIIM THAMETPOM M3 CTepKHA A Ha ITyCTOH
kousitiek C. Jlanee pernraeTcs peneHHas BbIme 11 N-
1 3amaua mepememienus amckoB 1,2,3 ,....n-1 co
ctepkHs B Ha ctepxens C - (1,...,n-1):B—C.

3akJilouenue

Pa3zpabotannbie  QyHKIME  mpeoOpa3oBaHUs
OJHOM TO3UIMU B JAPYIyI0, HMEIOT CHBOJBHBIH
pe3yibTarT M aJeKBAaTHO OTPAXKAIOT CJIIOBECHBIIN
pe3ysnbTaT KakJOro ACHCTBUS W PE3ysIbTaT  BCell
paboter pobora. Ha stamax aOcrtparmpoBaHus u
dopmammzanu  IeHCTBHI poboTa  BBEAEHBHI
ajeMeHThl - crtepkHU A,B,C, N auckoB Ha 3-x
CTCp)KHSX, MO3HMINU 3JCMEHTOB U IUCKOB (Ha 3-X
CTCp)KHSAX) BUAOB, MPHUCYIIUX I Ka)KJOTO YHCIA

IuckoB: 3,4,5,..., N, U €ro TPaeKTOPUHU MO3UIUIL.
Oyukunu BHIT(*), Han(*) 3aBHCAT OT CHMBOJBHOM
GbyHKIMH nepeHoc(* —*) u

k03d(a(A)+B(B)+y(C))=a+p+y (ee apryMeHT paBeH
CyMME CHMBOJIbHBIX 3HaueHUH QYHKIMH BBIT(¥),
Haj(*)) TO3BONSAIOT OLCHUTH B CHIBHOW IIKale
OTHOIICHUN KOJIMYECTBEHHBIN KpUTEpUH
3aMKHYTOCTH CUCTEMBI CTEP>KHH-ANCKU:
nepeHoc(***—***)=pp11(*)+Han(*))=(uHeitHas
KoMOuHaius kodhduimentos a,fB,y). Ilapamerpsbr
A,B,C, n, mepeMeHHbIe O3,y U MPUBEIACHHBIC BBIIIC
CUMBOJIbHBIE (yHKIMU nepeHoc(*—*),  BBIT(¥),
Haj(*) u yncioBas GyHkuus kodd(a(A)+(B)+y(C))
00pa3yloT CHMBOJIBHYIO MOJeIb paboThl poboTa-
nepeHocurka (1o Ilpasuiam 1 u 2), cocrosieit u3 3-
X JBW)KEHHMH: BBITACKMBaHHE JUCKA M3 CTEPIKHS,
MIePEeHOC JAWCKA OT OJHOTO CTEPXKHS K Jpyromy
CTEp)KHIO, HaJeBaHHE Ha cTepxeHb. KommuecTBo
MIEPEHOCHMBIX B 3aMKHYTOH CHCTEME CTEP>KHH-AUCKH
JMCKOB PaBHO N, BCe N JAWUCKH JOJDKHBI (4Uepe3
cTep>keHb B) mepemeniensl Ha crepkeHb C. opMyiisr
JIercTBUil poOOTa TPUMEHEHSUINCh B CHMBOJIBHOM
QITOPUTMU3AIMK  OBICTPBIX  NpOJBIDKeHUH (N
«JIMCKOBY») TI0 KapbepHOU NecTHUIIE (U3 pe3epBa (A) B
«BBepx» (C) uepes «kpecio 6iatHeIX» (B) ) B Ou3Hece
[1], monmuTuke[ 1], mpu MPHUCBOSHUH BOMHCKUX 3BaHUI
[2], B duHaHcax [3,4].

CuMBONIBHYI0 MoOAenb paboTs! (110 ITpaBumam 1
n 2) poboTa-IiepeHOCUYrKa MOXXKHO NPUMEHUTH TPH
poOOTH3aMK  TPOLECCOB  BBITPY3U\IOTPY3KH N
KOHTEHHEpOB (aBTOTEXHHKH) B MOPCKOM MOPTY:
A=«Kopabib», B=«npuuamny, C=«ckmany.
CymiecTByeT (OJBKIOp, YCTHBIE paccKasbl (BepcuH,
TOYKH 3pEHHSA) O POJOBOM JIENICHUH JICICHIH Ka3aXOB.
Pompl cocTaBisiroT ocHOBY 3 xy30B (cTepxan A,B,C).
CymectByer cxema 3-6-12 w3 teopum barmara
Haiikama, omnuparomascss Ha KOJMYECTBO POIOB B
KaXKJOM Xy3€, ero Teopusi 00OCHOBBIBaeTCS (B HeH
BCTPEYAIOTCS TEPMHUHBI TEOPHS, CXEMA) U, TI0 HaIlleMy
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MHCHHIO, BO3MOXXHO CHMBOJIBHOC MOJICIAPOBAHHE
POJIOBBIX TPAEKTOPHil MEPECTAHOBOK «CBOUX JIFOJICH.
TpaekTopuM MO3MLUN QIYYIIUX U U SKAKIYLIUX
WHIWBHUIOB (M3 CIMCKOB O€3 IMOANHCEH W TIeYaTH)
(IMCKOB) K KIFOYEBBIM ITOCTaM 32 IEPHUOJIBI BPEMEHH.
«CBOMM — BCE, Uy)KUM - HHYero» («Xam kamail. —
Huueroy). [Ipumenumo KOTHUTHBHOE
MOJICIMPOBAHNE 3HAYCHUI TMPOSBICHUN YyBCTBa
MPEBOCXOJICTBA «CBOMX JIIOJCH» HAa JAPYTHMU H
MHOI'O€ JIPyroe B CHCTEME «IPECTYIHAs BJIACTh-
MpoJaXHOe O0IIeCTBO». [[pUMECHIMO MBIIUICHUE C
MMeHaMHU-cMbIciaMu ctepikHeit A,B,C, nmeromux 4
cTatyca «H3 HEro», «Ha HEro», «3amacHoi»
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Abstract: Since the language is a living being the phraseological units that are the product of the language are
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Phraseologisms are words that are as old as the life of the Turkic peoples on earth. These are groups of words created
by all the people of the nation. Phraseologisms, created by the Turkish people in different geographical and climatic
conditions, reflect the life of the people. In these words, one can see the creative thinking and aesthetics of the people.
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Introduction functional styles to give speech an emotionally
Main text one of the areas of linguistics is expressive variety or tone. With the stylistic use of
stylistics. In linguistics, the focus was on the study of phraseological units, the phraseological meaning is
lexico-semantic, grammatical features of replaced by the main meaning.
phraseological units, as well as the study of stylistic S. Mansimzade explained the connection of
features. “Stylistics specifies the ways in which phraseology with style with the historical layers of the
sounds, words, expressions, sentences, and all language with very interesting facts: Sometimes there
grammatical rules are measured and selected precisely are phraseological units whose history goes back to
in terms of meaning and influence, and to determine the history of religion, but the process of their
what is more appropriate and expedient” (1). development as a phraseological unit, or rather,
“The development of phraseological units in any turning into phraseological units, lasted a long time.
style is historical. For this reason, at the present stage For example, although the phraseological unit “live
of language development, the meanings of a number with one date a day” in the Azerbaijani language states
of polysemantic phraseological combinations are that Adam and Eve lived with one date a day, it
developed in a neutral style, since the neutral style is entered the phraseological layer of the language after
of a transitional nature. Thus, at a certain stage, the work of J. Mammadquluzade “The Dead” (1909)
phraseological combinations related to the style of as a phraseological unit. In religious tradition, there is
speech or the style of the book can be gradually no reason to use this expression as a phraseological
neutralized. Speech covers all styles of language” (2). unit, since it is true that Adam and Eve lived on one
Phraseologisms can also be classified according persimmon a day. In the work of J. Mammadguluzade,
to stylistic features. They can be used in certain the expression was developed in a figurative sense and
[ ]
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then became a phraseological unit” (3). As we can see,
works of art and stylistic devices play a special role in
the formation of phraseological units.

Polysemantic phraseological combinations in a
neutral style cover all styles of the language.
Phraseological combinations of colloquial style have
their own expressive stylistic shades. Option 1 is done
in a neutral style and serves as an expressive style: (1)
puzzle; 2) brainwashing; 3) worry about someone.

Phraseological combinations in the style of
speech are figurative, give speech simplicity, fluency
and beauty. That is why this type of phraseological
combinations is widely used in works of art.

“The Azerbaijani language is one of the richest
languages due to its phraseological structure. The
complex phraseological structure formed as a result of
the historical development of our language is so rich
that sometimes in the process of speech, mainly
through phraseological units, one or another broad
concept can be clearly conveyed to another” (4).

The stylistic features of phraseology have been
the subject of research by many scientists involved in
phraseology. N. M. Shansky writes: “According to the
degree of development and specific stylistic basis,
phraseological expressions in the modern Russian
literary language can be divided into three main
groups: interstylistic  phraseology, colloquial
phraseology and book phraseology. Many
phraseological expressions in the process of our
speech development become interstylistic
phraseological units, and new groups and models
intensively appear in everyday and book phraseology”
(5).

Gurbanov A. spoke about the stylistic features of
phraseological units and touched upon interesting
points. The scientist also divided the phraseological
combinations used in the works of Azerbaijani writers
and poets into their semantic and thematic meaning.
Stylistic phrases expressing human dignity, friendship
and fidelity, about health and well-being, expressing
the immortality of art and the artist, moral and
educational thought, the content of one or another
abstract concept, expressing love for the family and
homeland (6).

Since figurativeness is one of the main features
of polysemantic phraseological units, the original
meaning is preserved in their content, albeit partially,
and manifests itself in a new figurative meaning. In
this case, the semantic range of phraseological
combinations expands and ambiguity arises.

“A language consists of layers of style, and these
layers are formed on the basis of a system of
corresponding means of expressing a style of
expression that differs in the way of thinking” (7).

The reason for the emergence of new meanings
in phraseological combinations is mainly related to
extralinguistic factors. The ways in which new
meanings are formed depend on the internal laws of
the language. Thus, extralinguistic factors arise in the

course of the historical development of each language
and lead to the development of phraseological
combinations in a new meaning. This method, called
semantic derivation, arises from the combination of
existing objects and events with a specific situation.
For example, “If you intend on Iran, Iraq, Ajam, Ray's
property, then we do not claim them” (F.Kerimzadeh),
(AJafarzadeh). (Examples are taken from
“Phraseology of the Kypchak group of Turkic
languages” by G. Makhmudova.-GQ) “I don’t know,
they say they don’t have eyes to see us” (I. Shikhli),
“Believers don’t have eyes to see him” ( A. Jafarzade).

The most widely used area of polysemantic
phraseological units is vernacular and fiction. Since
polysemantic phraseological units are metaphorical,
they express thoughts through poetic figures,
therefore there is no dominant phraseological
connection between them. Polysemantic
phraseological units acquire rich semantic nuances,
reflecting the national peculiarity. Because the artistic
style has a wider range of expressiveness,
figurativeness, artistic coloring than other styles,
which is due to the fact that most of them are specific
to the style of speech.

The lexico-semantic capacity of phraseological
combinations is very wide and inexhaustible. Our
writers and poets have created phraseological
combinations with special innovation. Phraseological
units borrowed from folk wisdom in poetry and prose
are a novelty in our language due to their semantic and
stylistic scope: “The phraseology of the modern
Azerbaijani literary language has very rich and
colorful stylistic possibilities. Stable combinations
with a high national color, deep proverbs, wise
parables, sharp aphorisms, beautiful phrases form an
extremely rich artistic and imaginative fund of the
Azerbaijani language. In speech, each of them to some
extent performs a certain stylistic function. At the
same time, such expressions have a very high imagery
and emotionality. That is why phraseological units,
skillfully used in speech, often make speech more
expressive and give it a special emotionality” (8).

The reason for the emergence of new meanings
in phraseological combinations is mainly related to
extralinguistic factors. The ways in which new
meanings are formed depend on the internal laws of
the language. Thus, extralinguistic factors arise in the
course of the historical development of each language
and lead to the development of phraseological
combinations in a new meaning. This method, called
semantic derivation, arises from the combination of
existing objects and events with a specific situation.
For example, “If you intend on Iran, Iraq, Ajam, Ray's
property, then we do not claim them” (F.Kerimzadeh),
(AJafarzadeh). (Examples are taken from
“Phraseology of the Kypchak group of Turkic
languages” by G. Makhmudova.-GQ) “I don’t know,
they say they don’t have eyes to see us” (I. Shikhli),
“Believers don’t have eyes to see him” ( A. Jafarzade).
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The most widely used area of polysemantic
phraseological units is vernacular and fiction. Since
polysemantic phraseological units are metaphorical,
they express thoughts through poetic figures,
therefore there is no dominant phraseological
connection between them. Polysemantic
phraseological units acquire rich semantic nuances,
reflecting the national peculiarity. Because the artistic
style has a wider range of expressiveness,
figurativeness, artistic coloring than other styles,
which is due to the fact that most of them are specific
to the style of speech.

The lexico-semantic capacity of phraseological
combinations is very wide and inexhaustible. Our
writers and poets have created phraseological
combinations with special innovation. Phraseological
units borrowed from folk wisdom in poetry and prose
are a novelty in our language due to their semantic and
stylistic scope: “The phraseology of the modern
Aczerbaijani literary language has very rich and
colorful stylistic possibilities. Stable combinations
with a high national color, deep proverbs, wise
parables, sharp aphorisms, beautiful phrases form an
extremely rich artistic and imaginative fund of the
Azerbaijani language. In speech, each of them to some
extent performs a certain stylistic function. At the
same time, such expressions have a very high imagery
and emotionality. That is why phraseological units,
skillfully used in speech, often make speech more
expressive and give it a special emotionality” (9).

Phraseological units have a special stylistic
function in the language. Artistry, expressiveness and
emotionality of phraseological units are of great
importance in their stylistic features. Phraseologisms
are used in most functional styles. However, the role
and meaning of phraseological units in the artistic
style is of particular importance. Azerbaijani poets
and writers used phraseological units very intensively
in their works to describe copies.

The most widely used area of polysemantic
phraseological units is vernacular and fiction. Since
polysemantic phraseological units are metaphorical,
they express thoughts through poetic figures,
therefore there is no dominant phraseological
connection between them. Polysemantic
phraseological units acquire rich semantic nuances,
reflecting the national peculiarity. Because the artistic
style has a wider range of expressiveness,
figurativeness, artistic coloring than other styles,
which is due to the fact that most of them are specific
to the style of speech.

The lexico-semantic capacity of phraseological
combinations is very wide and inexhaustible. Our
writers and poets have created phraseological
combinations with special innovation. Phraseological
units borrowed from folk wisdom in poetry and prose
are a novelty in our language due to their semantic and
stylistic scope: “The phraseology of the modern
Azerbaijani literary language has very rich and

colorful stylistic possibilities. Stable combinations
with a high national color, deep proverbs, wise
parables, sharp aphorisms, beautiful phrases form an
extremely rich artistic and imaginative fund of the
Azerbaijani language. In speech, each of them to some
extent performs a certain stylistic function. At the
same time, such expressions have a very high imagery
and emoationality. That is why phraseological units,
skillfully used in speech, often make speech more
expressive and give it a special emationality" (10).

Phraseological units have a special stylistic
function in the language. Artistry, expressiveness and
emotionality of phraseological units are of great
importance in their stylistic features. Phraseologisms
are used in most functional styles. However, the role
and meaning of phraseological units in the artistic
style is of particular importance. Azerbaijani poets
and writers used phraseological units very intensively
in their works to describe copies.

Phraseologisms have their artistic life in works
of art. “.. phraseological units, unlike ordinary
speech, perform an everyday-communicative
function, fraught with unexpected secrets in their
internal semantics” (11). Phraseological combinations
have colorful, stylistic qualities. M. Huseynov says
that the description of phraseological units by the
famous French poet Paul Valery as “ready-made
poetry” and his description of it as an unprecedented
linguistic material for poetry are undoubtedly justified
by well-founded arguments. It is essential that
phraseological combinations are distinguished in the
lexical system of the language by their folk character”
(2). There is great truth in the views of M. Huseynov.
Indeed, in the works of poets and writers,
phraseological units have an undeniable and special
role. In particular, in determining the stylistic features
of the language. Phraseologisms in prose and poetry
have rich semantic and stylistic features.
Phraseologisms are expressions that effectively
animate the described objects.

The main factor in the selection of homonymous
and polysemantic phraseological units is their use in
the works of classics and modern fiction, in live
colloquial speech, as well as in popular science
literature, journalism, etc. is an extensive
development. Almost all homonymous and
ambiguous phraseological units used in live colloquial
speech are used in fiction.

As you know, fiction is a source of homonymous
and polysemantic phraseological units. At the same
time, fiction, prose and poetry are the source of
phraseology. It also has a real and scientific basis. The
figurative meaning, which plays a role in the
formation of polysemantic and homonymous
phraseology, is one of the characteristics of fiction,
especially the language of poetry. The features of
homonymy and ambiguity of phraseological units
create conditions for their effective and appropriate

Philadelphia, USA

833

2 Clarivate
Analytics e



ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA)  =0.350

use in prose and poetry, as well as for further
enrichment of ways to express samples of fiction.

For example,

I reported about the first spring,

He gave you an engagement.

(N. Rafibeyli)

A neighbor betrothed her son.

In this example, "engagement" is a homonymous
phraseological unit. Homonymy here is internal
homonymy. That is, both homonymous variants are
phraseological. In general, in our dissertation, we
talked only about internal homonymy. Since external
homonymy is not the subject of our study, the
examples that we take from the literature are only
examples of internal homonymy.

Phraseologisms, including homonymous and
ambiguous  phraseological ~ units, are  also
indispensable linguistic units of ashug literature. “As
an expression of figurativeness, phraseological units
of our language are observed not only in the whole
texts of poems by ashugs and folk poets, but also in
every verse and stanza. Thus, through phraseological
units, which are considered a special national color of
the language, the artists of the word not only brought
their ideas to the subtleties, but also managed to create
in their works figurativeness, emotionality,
expressiveness, the implementation of various
stylistic trends ”(Guseinova M. XIX-XX centuries,
linguistic and stylistic features of the creativity of folk
poets (3).

It should not be forgotten that there are few
polysemantic and homonymous phraseological units
in the language, and therefore there are few examples
of fiction. Synonyms and antonyms are used to the
maximum in the literature and are a key factor in the
emergence of metaphor. There are real reasons for
this. As you know, the basis of homonymy and
ambiguity is a metaphor. Phraseologisms themselves
are metaphorical from beginning to end. There are
very few such phraseological units in the language,
because the process of remetaphorization of a
metaphorical language unit - a phraseological unit - is
very complex and slow.

One of the notable features of the use of
homonymous and polysemantic phraseclogisms in
fiction is the instability of the words used in them.

“Phraseological combinations have always been
valued by literary critics as a means of figurativeness
and high expressiveness, and not an ordinary lexical
unit. It was also emphasized that folk phraseology is
in this respect in a more leading position” (10).

“Unlike  vernacular, the possibilities for
expressing emotionality and expressiveness in an
artistic style are wider and more diverse. Because
here, both emotionally expressive words belonging to
the national language can create expressiveness, and
the most ordinary, neutral words can be used in an
emotionally expressive meaning thanks to special
stylistic  devices. Therefore, for a correct

understanding of the role of emotionality and
expressiveness in artistic style, it is important to study
lexical units that independently possess these
qualities, and to identify stylistic devices that can turn
ordinary words into powerful expressive means (11).

The first and largest researcher of styles in
Azerbaijani linguistics A. Demirchizade writes:
“Idioms are used in all styles, but the most common
and comprehensive use of phraseological units is in
artistic style” . There is great truth in these words.
Stylistic aspects of homonymous and polysemantic
phraseological units are manifested in works of art.
According to A. Demirchizade, the stylistic
possibilities of phraseological units are explained,
first of all, by the fact that they can be synonyms of
individual words and expressions, and it is the
synonymy that determines their stylistic features (11).
It is true that A. When Demirchizade talks about the
stylistic features of idioms, he only talks about
synonymy. However, homonymous and polysemantic
phraseological units in the modern Azerbaijani
language also have stylistic features. Homonymous
and polysemantic phraseological units are used in
works of art with different stylistic coloring at
different points.

Purpose the stylistic features of phraseological
units in the language can be grouped in different ways
and we can talk about their wvarious stylistic
possibilities. Some phraseological units do not always
remain frozen in speech. They can take various forms
for stylistic purposes. That is why in the artistic style
phraseological units are used in various forms. “The
use of phraseological units can be divided into two
main groups: 1) a phraseological unit develops as it is
without any changes; 2) phraseologism is used with
some changes. Both of these forms are productive and
widely used; when using phraseological units, they
can be changed or used without any changes (3).

The use of phraseological units for stylistic
purposes depends on their structure, as well as on
metaphorical and expressiveness. In the stylistic
groups of phraseological units “... the following types
are distinguished, which are organically associated
with both external and internal stylistic shades and
possibilities:

1. Appearance - stylistic shades and possibilities
of phraseological units

This section studies the structural types of
idioms: idiomatic words; idioms; idiomatic sentences.
The grammatical features of idioms are also studied
here. Belonging to parts of speech, belonging to
syntactic units. Here we study verbs, noun idioms,
adjective idioms, adverbial idioms, Nidai idioms,
phraseological units of sentences.

2. Internal non-stylistic shades and possibilities
of phraseological units (12 170). In addition to their
obvious stylistic features, such as the structure of
phraseological units, they also have invisible features.
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This is  expressiveness and  metaphorical and effective. If the author uses phraseological units
phraseological units. with some changes, then the author has a goal. When
Conclusion ~ A. When Demirchizade had in phraseological units change, stable compounds

mind the internal stylistic shades of phraseological
units, he meant their origin and field affiliation,
expressiveness and meaning of phraseological units.
Origin and field belonging mean different events and
concepts, natural conditions, events and processes;
idioms associated with social phenomena and
concepts; phraseological units with shades of
metaphor, epithet, allegory, when we speak
expressive colors; The colors of the meanings of
phraseological units include the right to use
phraseological units in different positions within a
sentence and expression (principle, message,
completeness, definition, adverb, adverb, interjection,
additional sentence, etc. one or another word,
expression, sentence instead of And, finally, can be
used as an antonym, homonym.

“Thus, it is once again clear that taking into
account all these features, showing both external and
internal stylistic nuances and possibilities of
phraseological units, is used in stylistic moments and
stylistic areas of phraseological units”.

Summary
If you use a phraseological unit without any
changes, then the language of the work becomes alive
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Introduction

The language of the Karakalpaks from the Qubla
Avral Sea is considered to be the Kipchak dialect of the
Turkic languages. They were formed as a sedentary
people in the eastern and western parts of the Aral Sea
region as a result of the intermingling of several ethnic
groups from the Middle Ages to the Middle Ages (1).

The Karakalpaks, together with the Khorezm
people, took an active part in the political events of the
11th and 14th centuries. In 1221, Genghis Khan's
invasion of Khorezm caused a catastrophe. As a result
of Genghis Khan's troops diverting the river to the
Caspian Sea, the people left their homes and moved to
the northwestern part of Khorezm to the shores of
Ustyurt, Sarigamish, and Uzbay.

In the late 14th and early 15th centuries, the
Golden Horde disintegrated and split into several
khanates. At the end of the 15th century, the
Karakalpaks, like others, seceded from the Uzbek
khanate. During this time, they co-existed as allies.
Due to the death of Ormanbet, the khan of the Horde,
a great catastrophe, a famine, took place. From here,
Edil moved from Jayik to Turkestan, that is, around
the Syrdarya. However, due to the Jungars' attacks on
the Karakalpaks on the banks of the Syrdarya in 1723
and 1743, Abilayirkhan began to return to his
homeland. As the Jungars conquered the middle
reaches of the Syrdarya, the Karakalpaks were divided
into "upper" and "lower" [4].

The Upper Karakalpaks included the
Karakalpaks of the Kokand and Bukhara khanates of
that time, and the Lower Karakalpaks lived in the

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2022.03.107.59

areas downstream of the Amu Darya to the Aral Sea,
ie the Khiva Khanate.At present, the Upper
Karakalpaks live in Fergana, Andijan, Namangan,
Samarkand, Tashkent, Jizzakh, and the Shymkent
region of the Republic of Kazakhstan, in the Old
Urgench district of Turkmenistan, and in Afghanistan.

In the epic "Omongeldi" written by our great
ancestor Berdak, a great representative of our classical
literature of the XIX century, the March works of
Omongeldi batyr, who lived in the Kokand khanate,
are mentioned. Karakalpaks lived in the Kokand
khanate at that time. After settling there, Asan, the
father of the Karakalpaks, was hanged by the Kokand
khan.

El dep Asan berdi jandi
Son1 qurtqan zalim xand1
Gelle qildi Amangeldi.

Amangeldi jurt agasi
Miyan koéldin togsabasi.

Patshalar turgan taxtinda
Onin dawletli baxtinda,
Amangeldinin waqtinda,
Neshshe xannan inam keldi.

Ol Buxaru, Gijduwannan,
Qashqariy, Tashken, Qogannan,
Angijanu, Margulannan,

Tark bolmayin dawam keldi.
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Haér bir jurttan xizmetine,
Tarli-tarli inam keldi,

Ol Buxardin patshasinan,
Jarliq muhir nishan keldi.

These historical events took place in the life of
the Karakalpaks of the Kokand Khanate in the early
18th century, when Asan dreamed of a hero who
would take revenge on his father, and Omongeldi
became a powerful commander. His bravery has been
recognized by many peoples. The people lived in
peace and tranquility, in friendship with neighboring
nations.

The Shejire also tells us where the Karakalpaks
migrated.

Turkstannan qonirat koshti,
Surxanga barip tdsti,

Mali bas1 onnanda 0sti,
Miglim abat bolgan eken.

Hearing that the life of the Karakalpaks who
moved to Surkhandarya was prosperous, the people
left behind also moved to Surkhandarya and joined the
Kunirats.

The long toast says,

Uzaq tushti aramiz dep,
Ashligtan joq sharamiz dep,
Biz ham koéship baramiz dep,
Kelip xabar salgan eken.

On tort uruw koship buldi.
Kimi yolda ashtan 6ldi.

Surxanga bular ham keldi.
Qoniratqa tapishgan eken.

He says that another part of our people moved to
Shakhrisabz.

Elim koshti Shahrisabizge,
Dariya quyar kok tenizge.

Also, during the life of the poet Berdakh (1827-
1900), Karakalpaks living in Janadarya, Bukhara,
Miyankul, Surkhan, Kokand, Shakhrisabz were in
contact with each other and were aware of their
situation. Out of them came prestigious rulers and
generals.

Koérdim Xorezm, Buxardi,
On this journey around the world,

It is possible that the poet Berdakh visited those
places and met with the Karakalpaks. These travels
may have led to the creation of some historical epics,
such as Omongeldi and Shejire.

He says that a large group of Karakadpaks live
in Urgench, around the Aral Sea.

Bari alt1 uruw qaraqalpaq
Urgenishti jaylagan eken.

Our people are going through difficult times

Bulgen el qaraqalpaq bold,
Qurilsa da urpaq boldi,-

Karakalpak people still live in the places
indicated by our ancestor Berdakh.

In the 55-60s of the last century, scientific
expeditions were organized to study the language and
oral literature of the Karakalpaks living in the
Republic of Uzbekistan, and preliminary data were
collected .

LS Tolstova has written a great work on the
history of the Karakalpak people. In 1975, he
published a book about Karakalpaks living outside of
Karakalpakstan, = Uzbekistan, entitled  "Upper
Karakalpaks". The scientist traveled around the
settlements of Karakalpaks in Uzbekistan on foot, on
horseback, on camels and carts, and collected valuable
information on the history of our people. “In the
period we are talking about, the Bukhara (Kenimex,
Nurata) and Fergana groups of Karakalpaks have fully
preserved their national identity," said LS Tolstova.[7]

The language of the Karakalpaks living in the
Fergana Valley is described in DS Nasirov's works as
"separated speech”. In this work, Nasirov dwells on
the phonetics, lexicon, and morphology of the Fergana
Karakalpak language.[5]

He says that the Karakalpaks came to the
Fergana Valley more than three hundred years ago,
came to the Syr Darya and settled there (inf. Oserbay
Mamatov, 1941, seed Kipchak, Takalik village).
Takalik village of Yazyavon district is divided into
three parts. The first is inhabited by the Kipchaks in
the village of Takalik, the second by the spinner
(probably the Sheriushi tribe of the Karakalpaks is
A.P.), and the third by the Nayman tribe of the
Karakalpaks. The village of Takalik, where the
Naimans live, belongs to the Andijan region. The
spinner belongs to the Chinese tank group. They are
subdivided into red-footed, yellow-footed, ankle-
footed, ankle-footed, goose-footed, black-footed, and
foot-footed.

At the time of the 1926 census, there were 1,305
Karakalpaks in Fergana District, 170 in Zarafshan
District, 290 in Samarkand District, 137 in Tashkent
District, 14043 in Andijan, 5938 in Kenimex District,
and 1537 in Turkmenistan .

Indeed, at present in Altiyarik and Tashlak
districts of Fergana, Pop, Turakurgan, Zadarya,
Chimkurgan, Kosonsay, Uychi districts of Namangan,
Pakhtaabad, Balikchi, Altynkul, Izbaskan, Andijan,
Chinabad, Khujand districts of Andijan. Karakalpaks
live there. They think they speak Karakalpak. In the
phonetics of the language of older people, speaking
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with a "j" in the form of jilama, je, jursanmi, jag, such
a law of cigarettes is felt.

Karakalpaks of Kenimex district of Navoi region
opened Karakalpak schools during independence.
Currently, Karakalpak schools are opened in three
places: Saribel, Shorkuul and the district center.
Kenimex Karakalpaks receive education in their
native language. In the center of the district, in the
region, there is a Karakalpak national cultural center.

For centuries, Kenimex Karakalpaks have been
friends and brothers with Kazakhs, Uzbeks and Tajiks.
They were educated in Karakalpak until the 44s of the
last century, but schools were closed due to World
War 11. So he had to get his education in either Kazakh
or Uzbek. Independence gave him the opportunity to
receive education in his native language. According to
Tolstova, the Kenimex Karakalpaks, who have
retained their national consciousness, were among the
first to open schools among the upper Karakalpaks, as
well as the Department of Primary Education and
Karakalpak Philology at the Navoi Pedagogical
Institute.

Their language was scientifically studied in a
complex of phonetics, lexicon, and morphology, and
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was scientifically proven to be the "Kenimex dialect"
of the Karakalpak language [6). Academician M.
Nurmuhammedov made such an assessment because
he knew the history of our people well and created
immortal works related to our history. The Shejire
allows Berdak to be considered the first Karakalpak
scholar, not to mention his high artistic level.[9]

Boljap aytsam bolajaqti,
Har waqtada isim haqta ,
Balalar suyip Berdaqti,
Qosiqlarim qalsa kerek

- said that today the works of our ancestor Bukhara (as
they are called in science kenimex) Karakalpaks also
studied in depth, and his predictions came true. This
allows us to study the rich vocabulary of our native
language, as well as its phonetics and grammar.

In short, we have every right to say that our
ancestor Berdak was one of the first in the history of
our people to create a work in Karakalpak literature
about the "Upper Karakalpaks". The historical data in
these works are being scientifically proven and put
into scientific circulation.
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Introduction

Information and communication technology
news resource analysis will be an important
component of the project. Nowadays science of
activity  as an act of an important language, the
university of science acting in the field of
implementation of this activity is also considered a
duty. It is a method that affects the reliability of
information, it serves to copy, photograph, write,
transmit, decipher, infect the data processing program
with a virus, disrupt the technology of data storage and
processing, decipher and disrupt the mode of
operation of the technical means of data processing
and transmission, and dismiss. During the first years
of independence in our country, attention has been
paid to the comprehensive development of
information and communication technologies,
consistent improvement of its legal-organizational
and material-technical base. On the basis of this
historical principle, we all feel that the ICT has been
developing its potential, achievements and
innovations in our country, further raising the standard
of living of our people, changing the worldview of
people, increasing the prestige of our country to the
world. Thanks to the favorable conditions and

Doi: &os¥ https://dx.doi.org/10.15863/TAS.2022.03.107.60

opportunities created in this direction, for a
historically short period of time our republic has had
its own robust infrastructure of information and
Communication Technologies, a system of training of
qualified personnel on the frontline. In addition, the
creation of the National Information System, effective
work is being carried out in order to connect
communication facilities to automated systems in
these Postal and press distribution systems, to adjust
the system of subscription reception via the internet.
However, it is noteworthy that the projects are being
implemented mainly from the account of foreign
investment. The application of the latest information
technology is an important prerequisite for the socio-
economic development of society. At the present stage
of the development of Information Technology,
Information Technology Day by day covers all aspects
of our life. In the field, so much unthinkable work is
being done that a person will be surprised. In XXI
centuries can not be called the age of informatization
and communication. Automation equipment, which is
embedded in organizations, is being updated and
technically improved from year to year. As one said,
in the new century, the work and informatization of
Information Technology has greatly evolved. The
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reason for this is due to the increasing importance of
information, processing and transmission in everyday
life. This, in turn, entails a perfect knowledge of the
secrets of informatization and information
technology, its rules and laws from each member of
the society. The involvement of ICT in all spheres in
the developed countries of the world is accelerating
the process of globalization, as well as a variety of
relaxation is entering our normal lifestyle. Innovative
technologies are entering on all fronts.

Another of the innovations that brought
innovation into our lives came about in scientific
laboratories. Scientists have understood the genetic
structure of many organisms. Technology and internet
development have also improved financial operations,
banking services. The convenience is that now we
have the opportunity to check our bank account, credit
with the help of the internet, as well as to carry out
various calculations at any time.

Itis a motivation for the study of information and
is primarily an interest in computer. It attracts children
with his strength earners and demonstration of new
opportunities. It is ready to be a friend and an
assistant, it is able to interest and connect with the
whole world. However, as the day goes by, most
children become computer almost household
appliances. In the study of information, our point of
view in the formation of motivation in students are of
great importance the properly organized cognitive
activity, which is based on the optimal creation of the
level of complexity, the active involvement of them in
the search for new knowledge in the performance of
various intelligent creative and practical tasks. And
the leadership of the activity is one of the issues facing
the Informatics teacher in the modern school and
waiting for the solution of UZ. This issue is solved by
the teacher 217 the development of a lesson scenario
related to the study of Science, the compilation of
assignments for students and the organization of
extracurricular activities. Modern information and
communication technologies have created a wide
opportunity to develop new forms and methods of
teaching. At the same time, there is a problem of
teaching information and communication
technologies to huge, receiving large amounts of
information  from  students, processing and
independent processing. Today, the time of traditional
lessons, based only on lectures, has passed. When the
pace of information flow is accelerated, it is difficult
to attract the attention of the reader to knowledge,
unless each lesson is colorful. For this purpose, the
teacher should be searched incessantly, be creative. In
this case, the transition, especially the lesson, based on
the system of vision based on games, will have a
significant effect. And the games are better to choose,
proceeding from the psychology of the reader. The
style of motivating to be the first always justifies
itself. Because, 233 children will always show
themselves, walk one step ahead of their peers. From

the delivery of new information, into a single system,
it would be desirable if the acquired knowledge would
be strengthened with all sorts of visual aids, slides,
multimedia, handout materials, additional literature.
One of the main elements of educational and
educational work carried out in the lesson is the
independent, free thinking on the basis of mutual
activity of the student, the fulfillment of educational
and practical tasks, which in life certainly leads to
maturity. Any interactive methods used in the lessons
have the character of teaching and contribute to the
strengthening, clarification and attainment of students'
knowledge, generalization and inclusion in the
system. When it comes to the work carried out to
improve the quality of education, we look at the
educational process as a bridge of goodness, we see
that the transfer of our students from this bridge to an
educated, World-Wide place is the duty of the teacher,
that is, the teacher. In the theoretical and practical part
of the textbook, to increase the interest of the pupil, It
is carried out using effective methods of pedagogical
Technology, divided into small humps. To monitor
the process of training and give the necessary advice
will help in the effective passage of the textbook in
small groups. The organization of meetings with
mature specialists in the field of information and
Communication Technologies, who are masters of
their profession, will be answered by telling readers
about them and giving vital examples to the questions.
For this, he advises only that it is necessary to read,
learn. The organization of meetings, discussions with
such qualified specialists also increase the interest of
students in science. It is necessary to further develop
the desire of parents to bring their child to adulthood
as a highly spiritual, educated and competent person.
Information Technology-serves as the means of
organizing, developing, restoring, transmitting
methods and techniques of Information, developing
the knowledge of the student, carrying out the
capabilities of the printer in the management of
technical and social processes. If we take advantage of
it correctly and effectively, it is possible to achieve
high productivity in the educational process. The
future is a period demand for the preparation of a
highly qualified, educated specialist who is thinking
of a new country in the construction of a great state,
successfully operating in the conditions of market
relations. In order for our country to take a strong
place among the developed countries, the introduction
of modern information systems and technologies into
all spheres of human activity, including the education
system, is one of the important factors.

Information and communication technologies, in
turn, are one of the most important factors that
motivate workers. Because, the totality, visibility of
the information, that is, the availability of various
presentation opportunities, the use of animations, the
provision of information corresponding to the age and
physiological characteristics of the educator, creates
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internal driving forces(motivation)in the students to
acquire interest and knowledge in education. The
meaning of the work done in this regard is to teach to
grow motivation, to be able to put it. Informatization
is a whole set of means and conditions for the
development of Information Processes, a process that
involves the creation of the appropriate technical,
base, organizational, economic, cultural and
educational reforms, which creates wide opportunities
for the technology of Education. Modern technologies
that underlie the opportunities of mankind for
information production, also determine the quality of
the potential of the information society, and such
processes ensure the regular development of the
information industry.

Information technologies play an extremely
important role in ensuring information interaction
between people, as well as in the systems of
preparation and dissemination of mass information.
They occupy a central place in the process of
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COCTOSIHUE TEATPAJIBHOM )KU3HU KAPAKAJIMTAKCTAHA B 1980-X I'OIAX: ITIPOBJIEMbI U
PEINIEHUSA

Annomauun: B cmamve packpeieaemcs ucmopus meampanoHou scusiu Kapaxanmmaxcmana 6 80-e eo0vr XX
sexa. Kynbmypnas oicuznb 0Owjecmsea cmana onpeoensiowum @axmopom u no 603POAHCOEHUIO KYIbHYPHO20,
0YX06HO20 HACIEOUsi HAPOOO8, BOCCMAHOBUBUIUX CBOI0 HAYUOHANLHYIO He3asucumocmy Ha pybece 1990-x 20008.
OodHnaxko, 6 paccmampugaemvlil nepuoo OHa He ObLIA TUUEHA UOEONI0SUHLECKO20 OCHOBANUS, KAK U 80 8CEX OUCMBUX
COBEMCKO20 20CY0apCmea 6HYMpU CHPAaHvl. OmMom nepuoo Xapakmepuzyemcs 6CHIeCKOM uHnmepeca K
HAYUOHANLHOU ucmopuy, meme 10668y k Pooune, soccmanosnenuem ucmopuyeckol cnpaseonu8ocmu, 60Npocam
HAYUOHANLHOU OYX08HOCHIU.

Kniouegvie cnosa: Kapaxannaxcmaw, Kyibmypa, meamp, UCKYCCME0, CNEKMAKIb, CYeHd, NOCMAHO6KA,
Kynomyphas cgepa.

Benenne MoJ[Beprajiach ~ BO3JCHCTBHIO KOMMYHHCTHUYECKOM

B cepenune 1980-x romoB KpU3UC COBETCKOM UEOJIOTUH, OCHOBBIBABIIEHCS Ha JIO3yHrax H
KOMaH/{HO-a]IMMHICTPAaTHBHON CUCTEMBI YIIPABICHHS yCTaHOBKax MOHO MapTHitHOW BracTH [1].

BBI3BAJI CJIOXKHBIH M IPOTHUBOPEUMBBIA «OTTOJIOCOK [Tepectpoiika, KoTOpasi Hawyajach B CEpeIUHE

Ha BCEX YPOBHSX OOLIIECTBEHHOTO OBITUS ¥ KYJIBTYPHI. 1980-x rr., oxBatuna u cdepy KyJIbTYpHOH >KHU3HH,

B 80-e rTomsl, kak M B TPEKHHE COBETCKHE MOCKOJIbKY B TEYEHHWE MHOTHX  JECATHIICTHH

JECATUICTUS, ~ UCTOPHYECKH  CIOXHUBILAsICS U COBETCKas CHCTeMa MTPAaKTHYECKH OTPHULIANIA KYJIbTYpY

BBIBEPEHHAsI ONBITOM MHOTUX MOKOJICHUIH KOPEHHBIX HalMOHAJIBHBIX pecy0rK o SIPIIBIKOM

HapoioB lleHTpanbHO# A3umM JyXOBHasi IKU3Hb «HAIMOHAIM3Ma», W e€ aHTHHAay4dHas KyJbTypHas
~ .
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TIOJTUTHKA o (hopMHUpOBaHHUIO eIUHOM MWHTEJUTUTCHIASA OIyTHIa TIEPBBIC BESHHSA HOBOTO,

«COLMATIMCTHYECKOH KyJIBTYpbI» B CTpaHe IPHUBENa K
JICTIPECCUU U 3aCTOI0 B KYJIBTYPHOM JKU3HH, KaK U BO
Bcell conuanbHOi cdepe. IlosTomy mepecTpoiika
Obuta HeoOXOIMMa HE TOJIBKO B SKOHOMHUKE, HO H B
cepax o0pazoBaHUs, KyJbTYpPHl U HCKYCCTBa, TO
€CTh, CIOBAMH PYKOBOACTBA CTpaHbI, TPeOOBAIOCH
«yckopeHwue e€ pa3BuUTHD» [2].

KynprypHas >xu3Hp oOmiectBa  SIBISCTCS
HanOoJee Ba)KHOW CTPYKTYPHOH YacTbIO Pa3BUTHSA
YeJI0BEUECKOM LUBHIIH3ALIH. Ona cTana
onpeAeIonmM  (aKTOpoM U TI0  BO3POXKACHHUIO

KyJIbTypHOTO, IyXOBHOTO HacjeQus HapooB,
BOCCTaHOBHUBIIINX CBOIO HallMOHAJIbHYO
He3aBUCHMOCTh Ha  pyoOexe 1990-x  rojos.

[TonuMaHue 3TOr0 MPOMCXOJUIO B BBICIINX Kpyrax
YIpaBJICHUsI COBETCKUM OOIIECTBOM eIle C Hayaja
1980-x romoB, BBUIMBILIEECS B WTOrE€ B IOJIUTUKY
«nepectporikuy». [Ipu 3TOM BaxkHEHIIEH YacThbiO
TAaHHOM TTOJTUTHKH CTaJo BO3POXKIICHHE
TpaIUIMOHHBIX OCHOB KYJIBTYPHOU KU3HU 00IIECTBA,
B JaJbHEUIIIEM IepepocIiee B BOCCTAHOBIICHHE BCETO
KyJIBTYpPHOTO ¥ JIyXOBHOTO HACIIEAWS HapOJOB,
UMCIOIINX THICTYCICTHIOI wucTopuio. OmHAaKo B
Havalie U B cepenune 1980-X rooB 5TH MOMBITKU HE
OBUIH JIMILIEHBI WAEOJIOTHYECKOTO OCHOBAHUS, KaK U
BO BCEX AEHCTBHUAX COBETCKOTO IOCyJIapCTBa BHYTPH
CTpaHBI.

Ha wutonsckom Ilnenyme LK KIICC (1983 r.)
BIICpBEIC OblIa O3BY4YCHa KOHIENTyalbHAas OCHOBA
HOBBIX TEHJCHIMI B COIMATBLHO-KYJIBTypHOU cepe
oOmiecTBa. B YaCTHOCTH, YKa3bIBaJlach
HEOOXOIMUMOCTH B KOMIUIEKce  c(opMHpOBaThH
XapakTep HOBOTO UYEJNOBEKa OIOXH «Pa3BUTOTO
COILMAJIN3MAa, HWCIOJh30BaTh BCE BO3MOXHOCTH B
MHTEHCHUBHOM DPAa3BUTHH COIMAIBHO-3KOHOMHUYECKOH
chepsr  obmectBa [3]. B jganbHeidmem Ha
MOCTEIYIONTNX IUIEHyMaX MapTHH JaHHOE ITOJI0)KEHUE
JIOTIONTHIJIOCH PELICHUSAMH O Ba)KHOCTH OTHOILEHHS
KaXJIOTO COBETCKOI'O 4YeJIOBeKa C  COBECTHIO,
WHULIMATHBHO, C TBOPYECKHM  BJIOXHOBEHHUEM,
MpoQpeCCHOHANBHO,  PEIIUTEIHbHO  OOpOTBCA  C
aMOpalbHBIMH ~ SIBIICHHSIMH B OBITYy H  Ha
npousBocTBe. OOpamaiocr BHUMaHNE Ha YCUIICHUE
TOCYyIapCTBEHHOTO  KOHTPOJSI, TECHOW  CBS3U
BOIIPOCOB PE3KOTO TMOJbEMa YPOBHSA COIHAIBHO-
SKOHOMHYECKON KU3HU c MTOJIUTHKO-
UJE0JIOrMYE€CKUM BOCIUTAHUEM KaKJOM COBETCKOM
JIMYHOCTH.

OCHOBBI HOBOW KOHIENIWH HAIIMOHAJHHO-
KyJIBTYPHOTO BO3POKACHUS B 3TOT MEPUOJ €Ie He
ycnenu chopMHPOBATHCS B OOIIIECTBEHHO-MaCCOBOM
co3HaHuH. B »3ToT mepuon craBuiace 3azada
BOCIIUTaHMA KadeCTBEHHO HOBOM JMYHOCTH B
YCIIOBHAX COBETCKOW KOMMYHUCTHYECKON MOpaiu U
upeonorun. OpHako B cpele HaydyHOH H
XYJ0XKECTBEHHON MHTEJUIMT €HIIUN
NPEANPUHUMAIOTCS. TIEPBBIE MOMBITKH OCMBICICHHS
POJH YeNIOBEeKa B MCTOPHUYECKOM mporecce. FiMeHHO

kotopoe U.ANHTMaToB omMcal KaK «CMYTHOE
olyleHne Haaexab. Hampumep, 3a BEIABUHYTYIO B
1985 rony Ha couckanue I'ocynapcTBeHHON mpemMuu
CCCP  Tpunoruto «Kapakanmak  pmacTaHbe»
T.KaunGepreHoB  moiay4yuna  3BaHHME  Jlaypeara.
Bo03M0HO, B KaKOH-TO CTETICHH ITyTH (POPMHUPOBAHHS
TCHICHINH HaIlMOHAJIBHO-KYJIbTYpPHOTO
BO3POKACHHUS HMEIH €IIe CMYyTHBIC O4YepTaHus,
0COOCHHO B Ccpelie TBOPUYECKOW MHTEIUIUTECHINH, YTO
cBoeoOpa3sHO OBIJI0O OTMEUEHO M TOCYAAapCTBOM.
Hanpumep, B 1984 romy mo  wWroram
pecIryOJIMKaHCKOTO KOHKypca Ha JydqIime
MIPOU3BEACHUS JUTEPATyphl M HCKYCCTBAa IpeMHH
ObUTM  yJoCTOeHBl ['OoCymapcTBeHHBIH —aHcaMOJIb
NMeCHH W TaHIAa «AMWKylam», MpeACTaBUTEIH
KapakaJllMakCKOM  HAaIMOHANbHONW  KyJIBTYpHl H
HCKyCCTBa H.AHcarbaes, A Xynalurykypos,
H.MyxammenmuaoB, I'.Jlemecunos, [I./[)xanabaesa.
370 OBUTO IPOPHIBOM KOHKPETHO B 3TOH 00J1aCTH, TaK
KaKk B «CONMATUCTHYECKOM» II0 AYyXy COBETCKOM
HCKYCCTBE «HCTOPHYECKOMY» M «HAIIMOHAILHOMY)
He yHemuock ocoboro  BHUMaHuwA.  Cpenu
KOJUIEKTHBOB XYJO’KECTBCHHOW CaMOAEATCIbHOCTH
moOeUTeIIMH ~ KOHKypca  CTaad  aHcamOJb
«Apblynap» u3 Hykyca, aHcamM0iIb MaKOMHCTOB
«HaBpy3» wu3 TypTkyns, HapoIHblii aHcamOJb
«AKCYHrynp» U3 coBXo3a-TexHukyMma «lllymanait»
[Iymanaiickoro paiiona [4].

K 1986 rogy mo pecmybmmke neiicrBoBamu 17
MY3BIKaJIbHBIX MHIKOJ M 2 IIKOJBI HCKyccTB. [lo
HEKOTOPHIM JaHHBIM B 3THX YYEOHBIX 3aBEACHMAX
oOygamoce 2670 gemoBek, mpenogaBano 245
MelaroroB, M3 HHUX TOJIbKO 43 ¢  BBICIIUM
obpazoBanuem [5]. B HuX B cpeqHeM 00yvainch Ha 5
OTIeNeHusx, B T.MyiiHake u DiuKkaine — Ha 2
OTJIENICHUSX, 00ECTIEYeHHOCTh KHUTaMHU U y4eOHBIMH
nocoOusiMu OblJIa B CAMOM IUIAYEBHOM COCTOSTHHH. B
1985 roxy Kommermss MuHHCTEPCTBa KYJIBTYPHI
KapaxanmakcTana npuHsuia gaxe nocrasosieHue «O
COCTOSIHUM TOTOBHOCTH MY3BIKAIBHBIX IIKOJ M IIKOJ
HCKYCCTB aBTOHOMHOU pecIyOIuKd K HOBOMY 1985-
1986 yuebHomMy Tromy» [6]. Ilomumo HexBaTKH
KBAIM(UINPOBAHHBIX KagpOB — II€Jaroros, B
MIOCTAaHOBJICHUH  Obla ~ OTMEYeHa  HEXBaTKa
HAITMOHAJIBHBIX HHCTPYMEHTOB (IyTapoB, py0alos,
Joip, yaHT, K00BI30B). B 1986 roxy cocrosiaue paboT
JNETCKUX MY3BIKAJbHBIX IIKOJ M JETCKUX IIKOJ
UCKyccTBa Obul0  paccMoTpeHo Ha Komrerun
MuHucTepcTBa KyJabTyphl, OHAKO CUTyalUs B 3TOH
cdepe Tak U He MPOSCHIIACH: OBIITH yKa3aHBI T€ XKe
HEIOCTAaTKH U TMPOOJIEMBI, YTO ¥ B IPOILIOM TOXY, 3a
HCKJIIOUYEHHEM, HABEPHOE, YBEIWYEHUS KOJIUYECTBA
yuamuxcst (2885 wenoBek) u menmaroroB (277
yenoBek) [7].

C 1nenpro ycuIeHHMA KadecTBa HOATOTOBKU
KkagpoB B 1985 roxy Bce My3bIKaIbHBIE MIKOIBI U
IIKOJIBI ICKYCCTB Iepenuin ¢ 6anaHca MuHHUCTEpCTBa
MPOCBEIIEHNSI B  pacmopsbkeHHe MUHHCTEpCTBa
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KyJIbTYpBl pecnyOnuku. OIHAKO 3TUM IpoOieMy locymapcTBeHHBIE aHCAMONIB TIECHH HW  TaHIA

CIIo)KHO ObIIO pemnTh. Hampumep, B pecryOinuke
ToNbko 2 mikonbl (B . Xomxkeinu u r. TypTkyne)
UMEIM TUIOBBIE 3IaHUs, a oOcTanbHble 17
CYIIECTBOBAJIM B NPUCIOCOONEHHBIX 3/aHUSX, HE
XBaTaJo KJIaCCOB, CHELUAIMCTOB-TIeIarOr 0B,
OTCYTCTBOBaJHN yueOHbIE TocoOms [8].

B neom nmpo6emMpl HaIMOHATBHO-KYJIBTYPHOTO
BO3DOXKICHNS B YCIOBUSX COBETCKOH CHCTEMBI
(hopMHpOBaIICh B TEUCHNUE ONPEAEICHHOTO MIEPHOAA
oOmecTBeHHOTO pa3BuTHs. OHU BO3HHUKIN B CHILY
KpH3HUCa  JyXOBHO-HPaBCTBEHHBIX  IICHHOCTEH,
COINPOBOXKIABIIErOCST  YXYJALIEHHEM MaTepuasbHO-
TEXHUYECKOH 0a3bl yUpexICHUH KyJIbTYPhI B IEPUOL
TaK Ha3bIBAEMOI0 «Pa3BHTOrO colMalM3Ma». B
cepenune 1980-x rogoB 00 3TOM HE TOBOPUIIOCH BO
BCEYCIIBIIIAaHUE, OIHAKO Ps/i PEIlCHUH MapTHHHBIX
OPraHOB CBHETEILCTBYET O TOM, YTO COCTOSIHHE A
B 3TOi1 cepe OBLTO CITOKHBIM.

Wneonorndeckyto  BBIJEP)KAaHHOCTH  CBOHMX
penepTyapoB JOJDKHBI OBIIHM IPHACPKUBATHCSA M Kak

KPpYOHBIC, TaK W MaJble KOJUICKTHBbBI HCKYCCTB,
nponaranaAupoBaBIINC «COAUHCTBO COBETCKOI'o
Hapoada», BbIpaXKaoIICrocsa B pacuseTe

HalMOHAJIbHOU KyJIbTYpPblI U MUCKycCTBa. Tak, TONBKO
33 IEpBOE IMOJYTOJUE KOJIJIEKTHBBI 3CTPaJHOrO
BOKaJIbHO-Xopeorpaduueckoro ancambOis «KbIpbik

KBI3» Tl'ocdunapmonuu MMEHU bepnaxa,
TOCyJlapCTBEHHOTO ~aHCaMOIs IeCHM M TaHIa
«AMKynanr» yCHEeIHO racTPOIHPOBAIM MO MHOTHM
ropomam  Cubmpun u  JameHero  Bocroka,

KpacHnosipckoro kpas, B Y306ekucrane, 1aB 0ojee ueM
120 xonrepros [9].

Bropas MOJIOBAHA 1980-x roJioB
XapakTepu3yeTcs BCILUIECKOM HHTEpeca K
HAIIMOHAJIBPHONW HCTOPUH, TeMme Jo0BH K Ponuue,
BOCCTAHOBJICHHEM MCTOPHUUYECKOH CHpaBeIUBOCTH,
BOIIPOCaM HallMOHAJIbHOU 1yXoBHOCTU. Hampumep, B
cpejie TROPUYECKON MHTEJIMT€HIIMN JJaHHBIN MpoIecc
BBIpA3WICAd B BOCIPOU3BEIACHHH HCTOPHUYECKOTO
MPOIIIOT0 B  XYJOXECTBEHHON JHTepaType W
JpaMaTHYeCKHX  MPOM3BEACHUSIX. Beipaxenne
nogoOHOTO  WHTEpeca -  IOCTAaHOBKA  JApaMbl
A.YrtanueBa «EpHazap Anako3», My3bIKaJIbHON
JIpambl A.lllamyparosa, A.Xanumosa,
K.IamyparoBa «KbIpkke3», Xam3sl - «lIpoaenku
Maiicaps». bpima mpuHATa K ITOCTaHOBKE paboTa
K.MarmypatoBa «lllapesip» 1O OJHOMMEHHOMY
KapakajlnakCKoMy HapoJHOMY »mocy. boubiioit
pPE30HAHC B TeaTpaJbHOH JKU3HU PECIyOIHKH
BbI3BaJla [IOCTAHOBKA IIEPBOM HALMOHAJIBHOM ONEpHI
«Axxunus3» (1987 1.).

Csoro JIenty B (dopmupoBanue
«HAIMOHAILHOT0» B OOIIECTBEHHOM CO3HAHUH BHEC
koiekTuB  Kapakanmakckoil — rocyJapCTBEHHOM
¢unapmonun MMEHU Bbepnaxa. Ancambin
«KBIPKKBI3» U «AMy TOJNKBIHBD) MPONAraHANPOBAIU
HallMOHAIIbHBIE MPOM3BENEHHUS] — MECHU U TaHIBI
HapOJIOB pecHmyOJuKu. 3aMEeTHBIM BKJIAJ BHEC W

«Alikynam», HPUHSAB aKTHBHOE ywacTue B JIHAX
kynbTypsl Kapakannakcrana B Jlarectane (1984 r.) u
MOJIyYHB 3aCily’KeHHOEe NPU3HAHUE y JarecTaHues. B
1987 rony aHcam611b «Iynbp3ap» ¢ HOBOW KOHLIEPTHOM
IporpamMmoii ractposnuposain mno Poccuu.
OTHO1IEHNE PYKOBOJIUTEIIS Oo6xoma
Kapakanmakcrana Toro mepmoma  Kammmbexa
Kamanosa k cdepe KynbTypsl, K TeaTpy, ObUIO OYSHb
xopomnM. Ha Bce TteaTpanbHBIE NHpPEMbEPH OH
SIBISUICST JTMYHO W 3HAKOMHWJICS ¢ HUMH. MUHHCTD
KynsTypel ~ Kapakanmakcrama  Toro — mepuoja
A.XynabepreHoB, KOHTPOJHPOBAJ BECh IPOIIECC
MIOCTAHOBKH, a 3a HEJEN0 [0 Hayaja MNPEeMbEphl B
TeaTpe, CHauajua caM IpocMaTpUBal ero.
I'ocynapcTBeHHBIIH My3bIKaJIbHBII Tearp
KapaxannakcTana 3a BpeMsl CBOEIO CYyIL€CTBOBaHMUS
MHOTO€ MepeXwr: ObUIM M OTCTaBaHHs, ObUIO U
pasButue. TamaHTnMBas TeaTpalbHAs MOJIOAEKb,
MacTepa CLEHbI, XYJOXXHHKH IIEJEyCTPEMIICHHO
MIPOJOJDKUIN ONBIT TPAIULUK APTUCTOB CTapIIEro
nokosieHus. K. ¥Ocynos, C.FOcynosa, b.M.KanmveHnos,

J.Kawurmos, K.A6xpenmos, H.Amncarb6aes,
b.MaruanoB, T.[JowmymoBa, 3./laBieTMyparosa,
P.Camapoga, I".bazap0baesa, I1.Maapeumosa,

O.MypatoBa, b.MyparoBa u Apyrue cTaiu IIUPOKO
H3BECTHHI B MHAMBUAYAJIBHOM HCIIOJIHEHUH INECeH U
tannes [10].

Kyarb6ait A6npenmoB, Haxxumarina AHcatOaeB
crenanu MHoroe ais TeaTpa. HaumHas ¢ cepenuHBI
70-x mo 90-x romoB XX Beka — ATO IEPHOX
HamBhIcIIero  pacuBeta  Tearpa.  Crekraxkin
TIOKa3bIBaIM €XEAHEBHO. EjkeMecsdHBIN pemnepryap
TeaTpa BkIoyan 20-25 HauMEHOBaHUM CHEKTaKIEH.
OTH CIEKTaKJIM TPOTAH 3a AYIIy 3pHUTENeH, IT03TOMY
3pUTENh HE MPECHIIANCS MMH. bBIBaaM BpeMeHa,
KOrJla TeaTp He MOI YMECTUTbh BceXx 3pureneil. Ilpu
NOCTaHOBKE cCreKTakisi «Myxa00aTbiM re33aibiMy»
3pHUTENIM, HE MOMECTUBIIUCH B Tearp, pa3OWiid Bce
CTEKJIa Ha OKHaX. A BO BpeMs IIOCTAaHOBKH CIIEKTaKIIS
«bup yiine eku eMup» KEIAOIIUX IONACTh HA HEro
OBUIO TaK MHOTO, B Pe3yJIbTaTe HATHCKA, OOSBIIMXCS
HE TONAacTh B 3aJ1, ObUTM pa30ouThl OKHA. Bupiesmme
BCE  3TO  apTUCTBl  WTpaid ¢  OOJIBIINM
BOOJYIIEBICHUEM, UCTIOJTHSIIH CBOH POJIH C OOJIBIINM
TBOPUYECKHM BOJHEHHEM. BbuUIO MOIHBIM mocermaTsh
Teatp. OOBIYHO Ha Jpyroil JeHb, Mpuas Ha paboTy
JMIOAW,  JeNWINCh, IIONYyYEHHBIMM B TeaTpe
sreuatnenusmu [11]. Ecmu B Y30ekucrtaHe B, TO
Bpemst ObuTo0 37 TeaTpoB, Haml -l 'ocymapcTBEHHBII
My3BIKaIbHEIN TeaTp Kapakanmakcrana ObuT Ha 4-M
mecte no mnocemaemoctu. K 90-m rogam XX Beka
npoOiiemMa NpHBJIEYEHUs 3pUTENel cTana OJHOM M3
HacyIIHBIX, B 9TO BpeMs cTaBHiIoch He Ooxee 10
CIEKTaKJIE B MeCsIII.

Ha py6Gexxe 1990-x romoB KyJbTypHas XKH3Hb
pecrryOiMky  Obula  JIOBOJIBHO — HACBIIIEHHOM.
KomnexTtussl TeatpoB — umenu beppmaxa u THO3
nmern C.XoKaHNA30Ba — BHECTH OOJBIION BKJIAJ B
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MOITYISIPU3ALUI0 HCKYyCCTBAa Kak (YOPMBI OOIICHHS C
HapoaoM. Bo-mepBbIX, OHM MHOTO racTpOJIHMPOBAIH
mo pecnyomuke. THO3 wumenun C.XomkaHUA30Ba,
COTJIACHO  apXWBHBIM  JaHHBIM, MOKa3zamn 255
CTEKTaKJIel, 3 HUX JUIIb 34 ObLIM MOCTABJIEHBI Ha
CIIEHE CaMOro TeaTpa, OCTaJIbHbIE MOKa3bIBAINCH B
paiionax pecryOmuku [12]. TlomoGHast curyarus
HaOmonanace U B ['ocynapcTBEHHOM My3BIKAJIbHOM
Tearpe uWMeHH bepmaxa M B APYrHX TBOPYECKHX
koimiekTuBax. Tak, l'ocymapcTBeHHBIN aHCamOib
IIECHU M TaHUa «AMNKynam» TOJNBKO 3a MEPBYIO
nmosoBuHY 1990 roma ¢ KOHIEPTHOIN NpOrpaMMoi
NoOBIBaJl BO MHOTHX paliloOHaX peciyOIuKy, aHcaMOJIb
«'ynp3ap» ractponupoBan B benopyccun, Ykpaune,
Tarapcrane, Kazaxcrane.

[ToMuMo 3TOTO aKTHBH3UpOBANACH padOTa IO
Iporarad/ie¢ HapoAHOTO TBOPYECTBA U KYJIBTYPHOIO
Hacnenusi. Hampumep, B Uumbae, Kereiinm u B T.
Hykyce Obutm OpraHu3oBaHbI TeaTpalTn30BAHHbBIC
npencrasiaenust  «llpasmHuk  ypoxas», «Kayein
ceitmm» («/IpIHHOE TyIsHHE»), «AYI BIpFaKIapbD»
(«Hdepesernckuii putm»), «Kp13 y3atery» («IIpoBomsr
JIEeBYIIKW») ®W  JpYTHE, CIIOCOOCTBOBABILINE
BO3POXKICHNIO HAPOIHBIX TPaIULINH.

B KOHIIE 1980-x roJI0B BOIIPOCHI
HallMOHAJILHOTO CBO€OOpasus M crHenu(uyHOCTH
CTalld aKTyalbHBIMH B oOmiecTBe. OOIECTBCHHBIM
pe30HaHC BbI3BaJM MpoOJeMbl BO BceX cdepax
KyJbTYPHOH JAEATEINbHOCTU. B cpencrBax maccoBoi
HHPOPMALIUU IIHUPOKO OOCYXKAAIHCh TPOOIEMBI
«HAIIMOHAIFHOTO» B HMCTOPHH, HCKYCCTBE, CHCTEME
o0pazoBaHus, BoCIUTaHus U T.4. IIponomkatommeecs
JIaBleHue cotozHoro lleHTpa Ha HanmoHaIbHOE

TCAaTPAJIbHOC HCKYCCTBO co31aj10 KPU3UCHYIO
CUTYyalMIO. OTMG‘IaJ’IOCL, qTo HCI0CTAaTOYHO
BHHUMAaHUA YACHACTCA TaKuM TEMaM, KakKk
HUCTOPUYECCKUC IIPOUECCHI, HallMOHaJIbHAs

CIUIOYEHHOCTb, MEKHALMOHAIbHBIE OTHOLIEHUS. Tak,
Hanpumep, u3 600 mbec, BBEAEHHBIX B pemepTyap
TeaTpoB  Y30ekucraHa, TOJNbKO 55  Obun
MPOM3BEICHUSIMA MECTHBIX napamatyproB [13]. Ilo
HalleMy MHEHHUIO, Ha 3TO CEpPbE3HOE BIMSHUE
OKa3aJi0, Kak OBUIO OTMEUEHO HAMH, TeaTpalTbHOE
uckycctBo. Tak, B 1985 roay B peneptyap ['ocreaTpa
uM. CTaHMCIABCKOIO BOLUIM CHEKTAKIM Ha TEMBI
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HCTOPHHA W HAIMOHAIBFHOTO cBoeoOpasus («Afmoc
6aba» T.AmianazapoBa) u Apyrux >kanpoB («BeuHnas

BOJA» N.}Ocynosa, «AMy KapJIbIFALLbDy
T.CelitkanoBa, «['aminer» Illexcnupa, «KpoaBbrii
mupax» C.AsumoBa u 1ap.). B THO3e wum.

C.Xomxkanusa3oBa cTaBuiauch mbeckl K.Paxmanosa
«Omycremmit  gom», C.XomxanmszoBa «Mou
npy3es», C.bokeera «XKepebénok moit», M.XKakunesa
«Cynnba ortma» u T.1. bbutn 3aBepineHsr paboTH 1Mo

Hanmcanmio  meec  «bozaray» K .Mawmbertoga,
«EpHazap  Anako3»  A.VramueBa, <« OKbIKKbIH»
O.A6mypaxmanosa [14]. B To ke BpeMs 0TMEYaIOCh
CTpEMJIEHHE HAlIero Hapoja K YKPEIUJICHHIO

MEXXHAI[MOHAILHOTO coryiacus B Y30ekucrane. Tak,
23 wmrons 1987 roma OBUIO TPUHATO COBMECTHOC
mocraHoBJeHue Kapakanmakckoro o0komMa mapTHH U
CoBera MunuctpoB pecnyomuku 3a Ne221/7 «O
npoeeaeHun  JlHel nuTepaTypel UM MCKYCCTBa
Kapakanmakckoit ACCP B r. Tamkenre» [15].
Kapaxkanmakckoe HMCKyCCTBO MONYYIJIO BceoOmmee
MPU3HAHUE CIICIUANIICTOB W 3pUTENCH CTOJHIIBI
Hamel PoauHbL.

B nemom ¢ 1985 mo 1991 rom mpouecc

HAITMOHAJIBEHO-KYITBTYPHOTO BO3POXKICHHS B
pecriyOiiuKe, XOTS M MHpOTEKal B  YCIOBHSX
COLIMATUCTHYCCKON  opmaii  co  BcemH  e€

NPOTUBOPEUMAMU M HE MMEJN OCA3aeMYyI0 YETKYIO
HaIpaBJIeHHOCTh, BOMpaJI KaueCTBEHHbIE TEHCHLUH
NpoOYXICHUS HAIIMOHAIFHOT'O CAaMOCO3HAHUS U SICHO
OTIPEAEIHII " o0ycioBuI HEOOXOANMOCTb
(OpMHpPOBaHUS COBEPIICHHO HOBOH KOHICTILUH
HaMOHAJIBHO-KYJIBTYPHOTO BO3POKICHHS HA OCHOBE
TIOJTHOM HaIMOHAIBHOHN HE3aBHCUMOCTH u
rOCYAapCTBEHHOTO CYBEPEHHTETA, CO3JIaHUS
HIC0JIOTUIECKOT0, METOJOJIOTHYECKOTO (yHAaMEHTa
Ha OCHOBE TJyOOKOrO H3y4YeHHUS W HCIIOJIb30BaHHs
MO3UTHUBHOTO HAI[MOHAJIBHO-KYJIBTYPHOTO
cBOeoOpasust M JTyXOBHOTO Hacleaus KOPEHHBIX
HapoJIOB PECITyOIIUKH. HakanyHe nocTmXeHUs
HE3aBUCHMOCTH Y30eKHCTaH HaXOUIICS B KPU3UCHOM
COLIMANIEHO-PKOHOMHMYECKOH CUTYAIHH, HO B HEM IILTH
6IaroTBOpHBIE TIPOLIECCHI HalMOHAJILHOTO
BO3POK/ICHNS, Jaromnye MIEPCIIEKTHBY
TIPOTPECCUBHOTO Pa3BHUTHSL.

doktora filosofii (PhD) po  istoricheskim
naukam. (p.33). Tashkent.

(1983). Materialy iunskogo Plenuma CK KPSS.
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Introduction Methods

Theories explaining the thermal conductivity of The research was made by method of the
polymers can be divided into two types. One of them electronic paramagnetic resonance (EPR) on a radio
starts from the theory of low state and considers the spectrometer of the E-4 model (Varian the minimum
transfer of energy between repeating links through concentration of spin which was available to fixation
chemical bonds. In others, the concept of solid state by this device there was a size of 10! backs.
theory is used, in which the collective motion of Improvement of resolution often leads to deterioration
repeating units and the scattering of phonons that limit by sensitivity to receive a prize in resolution and vice
the region of the transport energy are considered. versa. That it was possible to determine the area under

At low temperatures, when oscillations are an absorption curve amplitude of modulation was
excited with a wavelength much greater than the selected as follows
distance between repeating links, naturally theories of Hpn — (2= 4)H pp max

the second type are used. In the case of amorphous
polymers at high temperatures, when the mean free
path — I is of the same order as the distance between
repeating units, the application of theories of the
second type is practically equivalent to using the
theory of low state. The criterion of applicability, the
theory of the second type, and the questions of the
thermal conductivity of polymers is the condition that
the mean free path should be much greater than the
distance between the particles.

where: Hppma — the maximum width of a signal

depending on field microwave oven power.

Such experimental conditions when neither the
standard, nor a sample were sated were chosen and the
studied and standard samples were at an identical
temperature. Concentration of the paramagnetic
centers | was determined by a graphic method
integration by amplitudes and to the areas to | paid off
by comparison with reference samples (a, & the
diphenyl, B pycrylgydrazil) (DPPG) on the following
formula:
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N, S, that the various components and dispersion of the
N, =he 1) filler have a significant effect on the thermal
X a

Where: N, — concentration of spin of a standard
(backs/g); m, — the mass of the studied substance
(backs/g); S,,S, —the area under a curve of a sample

and a standard respectively.

Error of calculation of concentration of the
paramagnetic centers makes 20-30%. The size of
width of the Hpp line paid off directly according to

the sheets calibrated by development scale.
Results

The study of the thermal conductivity of the
resulting polymeric soot filled compositions shows

'y
% Wt/(m-K)
0,6

0,4

k

conductivity of the compositions, which is due to the
peculiarities of the structure of formation during their
formation.

Figure 1 shows the dependence of the thermal
conductivity y on v soot filled compositions based on
polystyrene (PS). From here it is visible, that with
increase in a volume fraction of a filler the thermal
conductivity of compositions grows. The most
sensitive growth of thermal conductivity for soot filled
compositions based on PS is observed at a filling
volume of 0.4+0.5.

»

| | | |
0,2 0.4

0,6

—
0,7 Vi, %

Figure 1. Concentration dependence of the thermal conductivity of polymer compositions based on
polystyrene: 1, 2 — calculated by formulas (1), (2), respectively; 3 — experimental data for a soot filled
polymer composition

Comparison of theoretical calculations with
experimental data makes it possible to obtain an idea
of the structure formation of the resulting polymer
compositions. According to the Miesner theory for
structures with cubic insulated inclusions, the thermal
conductivity coefficient has the form:

em)

Where v = ﬁ; X, 1, o — the thermal
VA
conductivity of the filler and the binder, respectively,
of the Aiken-Odelevski formula: on the basis of which
lies the model of a simple chaotic system with isomer
particles that fill the entire volume of material with:
v <V,

@)

and for v; <0.5

=1 {c2+v(l—c2)+ 2vell-c)ve+1-c) 1} (2a)

where ¢ — the positive root of the cubic equation
2c®—2¢% +1=Vv,.

To explain the experimental dependence of the
thermal conductivity of amorphous polymers on
temperature, a theoretical analysis of the structural
model was carried out [7]. In calculating the
intermolecular thermal conductivity, the mean free
path of photons can be assumed to be temperature
dependent and equal to the average intermolecular
distance between two neighbouring molecules, and a
potential corresponding to the calculation of the
intermolecular interaction is used. The second
assumption concerns the local anisotropy of thermal
conductivity, which is a consequence of the chain

2
_ Vlé . 1_\/73 @) structure of polymers and reduces to postulating the
X =x 1 ! relationship between intra- and intermolecular
1-(1-v\g thermal conductivities, it is assumed that the
intramolecular thermal conductivity is much higher
[ ]
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than the intermolecular one. With these assumptions
considered, the thermal conductivity of the structural
model (figure 2) [7] was considered, in which the
atoms of the main chain form a cubic quasi lattice.

Each such atom is connected by two covalent bonds
with neighbouring atoms and four Van der Waals
bonds. The direction of covalent bonds in the lattice is
static.

N

il

T

Figure 2. A model lattice for calculating the thermal conductivity of amorphous polymers (double lines
correspond to covalent chemical bonds, single lines to Van der Waals bonds)

This, in this model, the amorphous polymer is
modelled by a grid formed by two types of thermal
bridges. Covalent bonds are characterized by high
thermal conductivity — y, (low temperature

resistance) and Van der Waals bonds — low thermal
conductivity — y, (high thermal resistance).

Calculation of the y, basis on the Debye
equation:

1 —_ -
x=5pC Cl 3)

in which macroscopic quantities are replaced by
molecular parameters:

3K
AN
; (4)
C=a- |2
m

% (WeimK)

f, — the elastic constants of the Van der Waals bond,
m — is the mass of particles, | =a. From equation (3)

has:
EANIA -
b m

the thermal conductivity of the polymer is
proportional to the elementary thermal conductivity
Yo- ¥ = K- x,. The final equation will look like:

A(i - %j — _58Aa (6)
y dT

As is known, the physical reason for the change
in the thermal conductivity coefficient at the glass
transition temperature is the difference in the
coefficients of thermal expansion of amorphous
polymers before and after verification.

06 —/
_,

0.5
------ 4
BAd=L P T L e
E

1 I 1
150 250

T T N
150 T.K

Figure 3. Temperature dependence of the thermal conductivity of polymer compositions based on
polystyrene (PS) with the particle size of the carbon black: 1 -0,2; 2-0,3; 4-0,5and 5 - 0,6 ob.d
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Figure 3 shows the course of the temperature
dependence of the thermal conductivity of soot filled
polymer compositions. As can be seen from the figure,
with increasing temperature, the thermal conductivity
of the composition increases. In the temperature
dependence of the thermal conductivity, for all the
samples studied, a jump in y appears in the region of
Tc, which is apparently associated with
conformational changes in the structure of polymer
compositions. It should be noted that as the
concentration of soot increases, the thermal
conductivity of the composition increases [8].

In the region T > T , the growth of x(T) appears

to be related to the linear increase in Cy(T), and in
accordance with the expression:

=3 [C Vs, Hoko )

Here: Cy;(w) — is the heat capacity, Vg; — is the

average sound velocity, I;(w) — is the mean free path

of the i — phonon.

As can be seen from figure 3, two regions of the
temperature coefficient change in y(T), which
indicates a change in the conditions of heat transfer
through the sample. At high temperatures, a decrease
of y is observed for samples with a small filler
concentration.

The study of %(T) in a constant volume showed
(figure 3, dotted lines) that a decrease in thermal
conductivity in such a cell at high measurement
temperatures is not observed. Apparently, this is due
to the thermal expansion of the sample, i.e. with
increasing temperature, the free volume increases and
the average distance between neighbouring chains
increases. As a result, the thermal resistance increases
and the thermal conductivity decrease [9].
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The obtained experimental data for PS-based
compositions can apparently be interpreted, in that
scattering of phonons in a more densely packed
composition with strong intermolecular interaction
occurs at greater lengths and, as a result, energy
transfer is intense. The nature of the temperature
dependence of the thermal conductivity, namely, the
increase in temperature is determined both by the
intensity of the thermal motion and by the change in
the intermolecular interaction.

As is known, the thermal conductivity of the
carbon black is greater than the thermal conductivity
of the polymer, moreover, with the addition of the soot
micro particles to the polymer composition, the degree
of crystallinity of the polymer composition is
increasing [10-12].

Therefore, with an increase in the concentration
of soot, an increase in the thermal conductivity of the
composition in the temperature range 200-300 K is
more significant (figure 3).

Conclusion

A study of the concentration dependence of the
thermal conductivity on the volume fraction of the
filler and temperature shows that the most suitable
formula for describing the dependence of x(V) is the
Eiken-Odelevski formula. In the temperature
dependence of y(T), a jump occurs at T, of the
composition, which is associated with conformational
changes in the polymer.

According to the above, the composites studied
in our work are dielectrics with a semiconductor
mechanism of conduction. This fact, together with the
EPR results of these materials, allows us to consider
them as ferrimagnets and thus creates the basis for
new developments in the field of magnetic materials
such as composite materials in the future.

7. Dulnev, G.N.,, & Novikov, V.V. (1991).
Transport processes in inhomogeneous media.
L. Energoatomizdat. (p.246). Russia.

8. Umarov, A.V., Khamidov, Sh.R., & Kasimova,
G.A. (1992). Actual problems of semiconductor
structural elements. Abstracts of the scientific
and technical conference. Uzbekistan. (p.17).
Russia.

9. Kamalova, D.l. (2017). Research of
characteristics of the signal of EPR of
composites. Advanced materials research.
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Introduction

Undoubtedly, the study of synonymy is of great
importance. Synonyms, being one of the categories of
language, are an indicator of the richness of language,
create wide opportunities for speech creativity, help
convey the finest shades of meaning.

The appearance of synonyms is caused by both
internal and external factors. The development of
science and technology, the change of socio-political
formations lead to new concepts, for the expression of
which new words are created, foreign words are
borrowed, or old words with new inner meaning are
used. All this leads to enlargement and enrichment of
vocabulary of the language, complication of semantic
structure of existing words and, as the result - to
development and expansion of synonymic links
between words.

Our study of the literature on synonymy showed
that most of the researchers deal with general
theoretical issues. In the less worked out field -
synonymy of separate parts of speech - the preference
is given to nouns and adjectives. The study of verb
synonymy is of interest for us, because a verb is one
of the most significant and complicated categories of
language both grammatically and lexically-
semantically and structurally, which in its turn affects
the nature of synonymic relationships between verbs.
The interest in verbal synonymy is conditioned by the
structural variety of a verb in the Persian language, its
semantic capacity, the richness and variety of its
meanings, its lexical relations, and the presence of
sociostylistic differentiation in the language. When
working on verb synonyms it is also necessary to take
into account emotional and expressive coloring and
grammatical differences.

The study of verbal synonymy in the Persian
language provides an opportunity to study the most
priority ways of replenishing and developing
synonymic series, to make a reasonable conclusion
about the correlation of those or other ways of
euphemizing certain concepts, and to detail the issue
of the techniques of using verb synonyms.

As is known, the problem of synonyms is one of
the oldest in the science of language. It was put
forward by the ancient Greeks, who defined synonyms
as words close in meaning. And nowadays the
problem of synonyms attracts the attention of many
scientists of linguistics [1, p.197-226]. But, despite
this, most researchers, admitting the complexity and
poor study of this problem, emphasize that one of the
most developed concepts of modern semantics is the
concept of synonymy and synonyms.

The main part. Degree of the investigating of
the topic

The interest to the problem of synonymy and
synonyms in Russian linguistics arose in the 17th
century. Although the first works devoted to these

problems had some serious drawbacks, they still
contributed to the solution of these problems.

The study of synonymy problems has two
aspects - theoretical and practical. And so it is only
natural that the beginning of the study of the
theoretical issues of synonymy gave impetus to the
practical solution of this problem, which led to the
appearance of synonymic dictionaries of various
languages.

Despite the fact that the study of synonymy has
an ancient history and has been undertaken by various
scientists over the years [2, p.242], "a number of
circumstances in the situation of modern
synonymology may be seen as symptoms of a rupture
occurring...between the separate parts of..
synonymological research” [3, p.3-13].

In Iranian linguistics, the number of special
works devoted to the study of synonymy of the Persian
vocabulary is very limited.

The first among the scientific works, which in
one way or another touch or cover the problems of
synonymy in Persian, we should mention a famous
work written in Persian, devoted specifically to
synonyms in Persian. This work was prepared and
published in India in the late 19th century by
Mohammad Padshah and was called " s <l jie Kia 53
s " ("Dictionary of Synonyms and Terms").
The book is a dictionary of synonyms, terms,
allegories, and allegories used mainly in classical
Persian poetry.

The dictionary contains about 3,600 words,
arranged in nests thematically, with examples-quotes,
mostly from poetry. Most of the vocabulary units are
verbs. Though the dictionary has some flaws and
covers a small proportion of synonyms in Persian, it is
the first attempt at compiling a synonymical
dictionary and is a valuable material for studying the
vocabulary of Persian.

Unfortunately, despite the obvious usefulness
and necessity of synonymical dictionaries, these
dictionaries have not become widespread. Many
explanatory dictionaries have only fragments of a
synonymic dictionary, or, more precisely, a
synonymic series. Each dictionary contains a certain
number of synonymic vocabulary and synonymic
combinations, which are scattered throughout the
dictionary in their place alphabetically. In modern
Iranian studies this topic has not been a subject of
special research either, although some information
about synonyms has been given in Persian textbooks,
where the approach and analysis of this question is
purely practical. Among the works, which deal with
synonymy, we would like to focus on the works of the
Moscow Iranian specialist L.S. Peisikov "Lexicology
of modern Persian™ [4, p.119] and the Baku Iranian
specialist N.Z. Hatemi "Lexicon of Persian and ways
to enrich it" [5, p.24-34]. In both works, synonymy is
seen as one of the productive sources of enrichment
and replenishment of the vocabulary. Besides, such
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related to synonymy questions as euphemistic word
usage, where some materials, connected with
functioning of several types of euphemisms; social
and stylistic aspects of word usage, that study
questions of stylistic synonymy, are studied in the
work of L.S. Peysikov.

In the work of N.Z. Hatemi the reasons for the
existence of synonymic words in the language are
considered, the sources of synonyms in the Persian
language are determined, and the ways of their
formation are described in detail. Among the works,
devoted to the synonymy and also of some interest is
the article by the Moscow Iranian specialist M.E.
Radovilsky [6, p.61-84], where the synonyms are
studied as one of the stylistic means, used in the
modern Persian prose. This article is interesting
because it shows not only the role of synonyms,
examines the individual techniques of use, but also
gives their stylistic varieties and indicates the cases of
their use.

The study of the literature on synonymy shows
that there is no unified point of view on this
phenomenon. Moreover, there is a sharp divergence of
some linguists in assessing the very fact of synonymy
existence and the possibility of its scientific study.
They '"negatively treat the problem of studying
synonymy" [7, p.3] or deny its existence at all. For
example, V.l. Zvegintsev wrote: "There is no
synonymy as it is traditionally interpreted in the
language at all. It is one of the fictions rudimentarily
existing in the science of language™ [8, p.127]. The
majority of researchers, not denying the existence of
such a phenomenon as synonymy, develop the
concepts of synonymy and synonym, work out the
criteria of synonymy identification, determine the
limits of synonymic series, and solve a number of
other problems related both to theoretical and practical
aspects of the issue.

Understanding the problem of synonymy and its
solution essentially depend on the definition of
synonymy. The study of this phenomenon reveals the
objective regularities of language and its use.
However, these regularities can be studied with
varying degrees of productivity, based on different
views and assumptions.

Different authors in the linguistic literature have
different definitions of synonyms. But even student
textbooks show that "the common definition of
synonyms as words with different sounds, but similar
meanings or similar, close meaning suffers from
imprecision and ambiguity" [9, p.5432].

This can be illustrated by several examples. For
example, the Dictionary of Linguistic Terms defines
synonyms as "...those members of a subject group
who belong to the same part of speech and are similar
in meaning, that their correct usage in speech requires
exact knowledge of the distinguishing semantic
shades and stylistic properties” [10, p.118]. The
Dictionary of Synonyms defines synonyms as

follows: "Synonyms are words close or identical in
meaning, denoting the same concept, but differing
from one another in shades of meaning, or stylistic
coloring, or both" [11, p.196].

According to individual scholars [12, p.63],
there are two different points of view on the definition
of synonyms.

The first: synonyms are different words, but
close in meaning, expressing the same concept. The
second point of view is to define synonyms as
different words, but similar in their meaning. The
different approach to the understanding of synonyms
is due to "the assumption or denial of the possibility
of shades of meaning in synonymous words" [13,
p.64]. It follows that one of the main points in solving
the problem of determining synonyms is the definition
of "shades of meaning". There is no unity of views
here either. A number of scientists think that in the
study of synonyms should be abandoned the concept
of "shade of meaning". The reason for this approach
is that "a connotation of meaning™ as a linguistic unit
has not been adequately defined, and this concept has
not been invested with a generally recognized
meaning. It is believed that "the problem of shades of
meaning seems  particularly  important  for
understanding the phenomenon of synonymy [14,
p.101] and the shade of meaning is not "fiction, ... but
a naturally occurring differentiating sign in the
meaning of the word [15, p.11], so the problem of the
shade of meaning of synonymic words is a problem of
qualitative evaluation of synonyms. "“Shades of
meaning determine different combinability, expand
synonymic rows, allow us to convey gradation in the
expression of thoughts, feelings, characteristics of
things and phenomena. Therefore, "the smoothing and
sometimes destruction of shades in the meaning of
words leads to the distortion of the social character of
language, to its impoverishment, to the neutralization
of lexical richness, to the mixing of language and
code", because "every shade in the meaning of words
reflects our thoughts, feelings, moods, perception of
the world".

Before determining which definition of
synonymy, in our opinion, is the most complete and
accurate, it is necessary to find out which of the
existing criteria of synonymy are primary and which
are secondary. Various criteria for synonymy have
been put forward at different times by different
scholars. According to some scholars [16, p.36], it is
possible to distinguish the following 9 differential
prisms, one way or another reflected in the definitions
of synonyms:

1. closeness in meaning:

2. relatedness to one concept;

3. relatedness to one contextual denotation;

4. phonetic and

5. morphological affinity;

6. commonality of distribution;

7. belonging to one and the same stylistic sphere;
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8. functional commonality;

9. interchangeability.

The analysis of most of the above attributes
allows us to agree with the opinion that "the existing
initial positions for synonyms determination are not
universally recognized, neither sufficiently reliable,
nor quite real, and they "do not allow to define real
words-synonyms precisely and objectively and to
distinguish words of different affinity from proper
synonyms" [17, p.42].

However, it is considered more justified to
choose those scholars who take semantic identity as
the basis of synonymy, but for the principle of
semantic identity to become a reliable criterion of
synonymy of lexical units, it must be refined
accordingly" [18, p.44]. S. G. Berejan - one of the
leading linguists, studying synonyms of the
Moldavian language, narrowing down the notion of
"lexical-semantic variant”, put forward by V. A.
Zvegintsev [4, p.125-126] offered the notion of
"semantic variant” /SV/ and, relying on this concept,
worked out his "only possible sign of synonymy" [20,
p.45] and suggests that when considering the relations
of synonymy "... operate not with words, but with
separate CB words" [21, p.49]. Further the author
concludes that "if we represent the semantic structure
of a word in the form of a set of NEs, then synonyms
will be those lexical units close in meaning, which
possess... at least one equivalent CB" [22, p.49]. On
this basis, the definition of synonymy as "complete
equivalence of separate structural elements of
meanings"” [23, p.49] is given. The coincidence of
semantic variants of the meanings of words is
considered by the author as the main attribute of
synonymy, and the coincidence of the categorial
grammatical meaning is considered as an additional
attribute. These two features are a necessary and
sufficient condition for establishing synonymy
between two words. The other listed attributes are not
rejected by the author; they appear "as derivative
methods of checking synonymy" [24, p.49]. Naturally,
not all the proposed criteria are sufficient to define
synonym words. Having examined the existing
criteria of synonymy on a concrete material, the author
singles out the necessary and sufficient attributes of
synonymy, which are the differences in the
components of meaning and partial
interchangeability.

Which of the above criteria are applicable to the
vocabulary of the Persian language and correspond to
the regularities of the vocabulary of the language?

First of all, synonyms should be seen as a
synchronic phenomenon. That is, synonyms can be
words and phrases included in the vocabulary of the
Persian language at a given stage of its development,
with its inherent functional and stylistic features and
emotional and expressive vocabulary. This does not
mean, however, that this list does not include obsolete
words, or words that have fallen out of use. Such

words are known to be part of the vocabulary and, as
a rule, are subjected to lexicographical treatment and
entered into the dictionaries of modern Persian.

Taking into account the fact that the basis for
distinguishing synonyms as a linguistic phenomenon
should be the features of the word as the smallest
lexical-semantic unit, we distinguish the following as
the main criteria for distinguishing synonyms in the
Persian language:

a/ phonetic criterion:

According to this criterion, synonyms must
differ in their sound composition. Here we are
confronted with the fact of the presence of sound
variants of the word in the language: Ol A
xabidan - &8s xoftan -oxe—a hoshidan “to sleep”;
0SS hoskidan- x> xuSidan  “to dry, to dry out”;
b $ peveStan -5 nebestan  “to write, to write”;
ol & gosalidan - (S8 gosalandan; o-L—S8
gosalidan - -ias—K gosixtan  “tear, tear”; 03534
fozudan - 0258 afzudan  “increase, add to” etc.

Such sound variants are orthographic and
phonetic manifestations of the same word, one of
which is more popular and legalized at this stage of
language development. Such words are not of
particular value for lexical synonymy, although the
use of a phonetic variant of a verb can serve as an
artistic and stylistic means.

b/ morphological criterion:

According to the morphological criterion of
synonymity, synonyms must belong to the same parts
of speech, that is, the necessary prerequisite for
synonymy is the requirement of belonging to the same
part of speech.

¢/ The semantic and stylistic criterion:

The main criterion for distinguishing lexical
synonyms is their semantic and stylistic functions.
The semantic and stylistic functions of a word are
what determine the relationships between words with
identical or related meanings and the place of such
words in the lexical language system. Ultimately, the
main criterion for synonymy is the meaning of a word,
i.e. the semantic similarity or closeness of two or more
words.

As a criterion of synonymy, related to the
meaning of a word, interchangeability is also
considered. Let us consider to what extent the criterion
of interchangeability is necessary to distinguish verbal
synonyms in Persian.

The possibility of interchangeability of
synonyms is basically put by specialists in
dependence on their realization in equivalent contexts,
i.e. their use in the same syntactic construction, in the
same lexical environment.

As for the verbal synonyms of the Persian
language this question should be considered taking
into account: firstly, the presence in the modern
Persian language of synonyms with shades of
meaning, having different emotional and expressive
coloring: oS A= hali kardan “to push, explain”
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Isin. oailagd fahmadan, 208 4S kappe kardan “to
sleep” /syn. o s> xabidan; 2 S <) s> xab kardan “to
sleep”; o3-S <8, < kuft kardan “to crack, burst”
Isyn.ca,s> xordan; o8 -3 tamargidan “sit” syn.
Uil peSastan; (254855 terekmun zadan “to give
birth” syn.ow)) zayidan, etc.

Second, stylistic differences: u2ls dadan - o2 e
sepordan “give”, “present”; (i—3IX gozastan -o\e
nehddan “put”, “lay down”; Ox=ias baxsidan - Ces e
o8 marhamat kardan “give”, "pardon"; ¢ raftan -
R < 35 fasrif bordan “to leave”, “to be able to
leave (leave)”; oxle D\ bidar mandan - sy i
Sab peymudan “awake”; oS Ui R gus kardan- oxs s
niysSidan “listen”, “heed” etc. etc..

Thirdly, syntactic usage. A number of
compound verbs are used in the form of a frame
structure, i.e., the noun and verb parts are distant.
Replacing a frame construction with a non-frame
construction can affect the character and style of a
statement, compare: 2,5 »& yam xordan “to be sad,
to be sad” and in the frame construction ) =S a&
U= yam- e kas-i ra xordan “to sympathize with
someone, pity someone”; (xS 1) s s oS kabbdde-
Ye Ciz-i ra kesidan “to strive for something”, “to claim
something”; and (a8 oS kabbade keSidan “‘to train
with kyabadeh”(Iranian sporting apparatus); (=S
oYl sa ), dast-e kas-i ra xandan “to unravel one's plans,
intentions” and (¥ 52 Cwd dast xandan “to guess, read
by hand” etc.

The interchangeability of synonyms becomes
virtually impossible in cases where words do not
differ in shades of meaning, but differ in their stylistic
use. This includes cases related to the social and
property-class status of speakers and writers, social
and legal norms, etc.

Some partial interchangeability is possible when
the necessary prerequisite for synonymy is the
commonality of word meanings and stylistic and
emotional-expressive differences are not taken into
account. Itis especially vivid when synonyms are used
in pairs, when similar verbs are used to avoid
repetition, for example:

v hgaSaig e € 58 e s gl
3 sbaa 03 e el ) ) (S 435 e (o 1) (oS i a 4alS
va ba an zabanha da vasat- e 'alam - i gir karde
budand ke be yek kaleme harf-e kas-i ra mifahmidand
va na kas-i az zaban-e anha sar dar miyavarad... [25,
p.187-251].

“...And with these languages... they lingered in
the middle of the universe and understood someone's
speech with one word, and no one could understand
their language”.

Thus, the criterion of interchangeability "works"
when synonym words belong to the same lexical
environment of the literary language and are used in
absolutely equivalent contexts. Therefore, if we
consider interchangeability as a criterion of
synonymy, in this case it makes more sense to talk
about partial interchangeability. As a rule, the closer

the synonyms are in their meanings, the higher the
degree of their interchangeability, and, on the
contrary, the greater the difference in lexical
meanings, the more difficult it is to replace one
synonym with another.

Based on the considered criteria of synonymy
and the definition of synonymy, it is necessary to
distinguish the types of synonyms that exist in Persian.
In order to study synonymy, it is very important to
distinguish between synonyms. To have a proper idea
of the types of synonyms in Persian, let us look at the
existing points of view on this problem.

Various kinds of synonyms are distinguished by
different scholars. Assuming that the classification of
synonyms has to be hierarchical and
multidimensional, the most common types are lexical
and grammatical (syntactic) synonyms. But, taking
into account that general laws of language are shown
and exist in speech, we distinguish linguistic
synonyms that have strongly entered lexical-semantic
system and speech synonyms, that is all kinds of
variants replaced in those or other context conditions.
"We can distinguish such facts, lexical and
grammatical, which belong to language and speech,
that is, it will be all that is traditional, both in grammar
and in the dictionary, which is reproduced by speech.
At the same time, it is possible to identify facts of the
lexical and grammatical order in speech which are not
traditional, linguistic, and therefore belong
exclusively to speech” [26, p.49]. It can be explained
by the social event with which such words are related,
the influence of the press or a certain group of people,
bright imagery, the freshness of the name, cultural,
ethical and other norms. The change of socio-political
situation, replacement of norms by new ones caused
by socio-economic development or revolution leads to
lexical movements, convergence and divergence of
word meanings based on new functions. In other
words, "synonym... In individual - author's
understanding it can break free from common usage
and give new semantic "sprouts"”, getting nearer with
other synonymic rows or even being in antonymic
opposition™ [27, p.108].

Among the lexical synonyms proper language
scholars distinguish ideographic and stylistic
synonyms. The proponents of such classification
believe that synonyms differ in shades of meaning and
when selecting ideographic synonyms they analyze
these shades of meaning. A number of linguists do not
distinguish  between ideographic and stylistic
synonyms. This is explained by the failure to
distinguish the functions of the semantic basis of
stylistic and ideographic synonyms. "The semantic
basis of stylistic synonyms is not different from the
same basis of ideographic synonyms: the latter
perform the same functions as stylistic synonyms: it
divides the words" [28, p.143]. Besides, the purposes
with which synonyms are used are stylistic in general.
Therefore, taking the stylistic factor as "common
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denominator™ in all kinds of synonyms we distinguish
complete (i.e. with completely similar semantic
structures) and partial (with partial similar structures)
synonyms [29, p.81], which corresponds to the
grouping of synonyms into absolute and relative [30,
p.1-12], [31], [32].

In our opinion this classification is the most
acceptable as both types of synonyms have necessary
and sufficient synonymic features, i.e. difference in
meaning components and partial interchangeability.

We find the study of the above mentioned
problems of synonymy useful and interesting in the
context of studying synonymy in Persian vocabulary,
especially verb, because verb in Persian is one of the
most interesting and complicated grammatical
categories both in lexico-semantic sense and in the
context of researching the development of synonymic
relations [33, p.231-240], [34, p.121-125], [35, p.48-
51], [36, p.5443-5450], [37, p.1-10], [38, p.1-18], [39,
p.634-639;], [40, p.65-69], [41, p.170-177], [42, p.
71].

Conclusion.

Thus, the following conclusions can be drawn
from the above:

1) As applied to the verbal vocabulary of the
Persian language, we distinguish phonetic criterion,
morphological criterion, semantic and stylistic
criterion as the main criteria for distinguishing
synonyms in the Persian language.

2) Although sound variants are orthographic or
phonetic manifestations of the same word and do not
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Introduction economy, the relatively high interest rates on loans of
In accordance with the Law on the Central Bank commercial banks in the national currency.
of the Republic of Uzbekistan, the strategic objectives In turn, finding scientifically sound solutions to
of the Central Bank are the fight against inflation, current problems related to the improvement of
ensuring the stability of the banking system and monetary policy makes it necessary to study the
payment systems [1]. To achieve this strategic goal, provisions of leading monetary concepts and assess
the inflation target and the growth rate of money their practical significance.
supply are being used as tactical goals of monetary The founder of the monetary concept of
policy. monetarism is M.Friedman, a professor at the
At present, there are pressing issues related to the University of Chicago in the United States and a
improvement of monetary policy in the country. Nobel laureate.
Current problems include the growth rate of money M.Friedman was the first in the economic
supply and the high rate of devaluation of the national literature to scientifically substantiate the need to set
currency, the low level of money supply to the the annual growth of the money supply as a firm
*
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indicator and make the process of achieving it the
object of control by the Central Bank. He concluded
that the growth of the money supply should be based
on the steady growth of the price of the final product
over a long period of time [2].

J.Keynes believes that the interest rate plays an
important role in the monetary concept and that it can
have a direct impact on unemployment and economic
growth by influencing interest rates.

The transmission mechanism of monetary policy
proposed by J.Keynes consists of three stages:

* first stage: money supply - interest rate;

* second stage: money supply - interest rate -
investment;

* third stage: money supply - interest rate -
investment - national income [3].

According to  J.Keynes’s  transmission
mechanism, firms and firms increase their planned
investments as interest rates fall, this results in an
unforeseen consumption of inventories, combined
with the total amount of planned expenditures, and
firms and companies will increase production under
such conditions, as a result, national income will
increase.

According to F.Mishkin, the open market
operations of the Central Bank have the following
advantages:

- open market operations are carried out at the
initiative of the FZT and its volume is controlled by
the FZT, there is no such control in the
implementation of discount operations;

- high level of flexibility of open market
operations, their volume can be changed at any time;

- open market operations have an easy
reversibility content, and if the FZT made a mistake in
carrying out these operations, it can quickly cancel the
operation[4].

J.Taylor's monetary rule allows the Central Bank
to determine the possibility of changing interest rates
in response to changes in prices and fluctuations in
real output relative to its equilibrium level, and it has
a stabilizing property, ie minimizing cyclical
fluctuations in the economy [5]. However, practice
has shown that the Taylor rule has certain drawbacks.
In particular, GEP inflation indicators and GDP
information may not fully cover economic variables.
Because there are other important indicators such as
monetary aggregates, credit multiplier, exchange rate,
budget deficit, it is impossible to ignore them for in-
depth analysis.

According to McCallum, a factor complicating
the use of money balances as an instrument of
monetary policy is the instability of demand for
money. This is partly explained by the fact that central
banks prefer to use interest rates as an instrument of
monetary policy [6].

T.Bobakulov's conclusion that the growth rate of
the monetary aggregate M2 should be chosen as an

indicator of monetary policy of the Central Bank of
the Republic is based on the following facts:

- The existence of a legal framework for the use
of money supply growth as an indicator of monetary
policy;

- The existence of a direct link between cash
circulation and economic activity in the country;

- The ability of the central bank to directly
influence the money supply through the monetary
base;

- The leading factor in the structure of inflation
is the weight of non-monetary factors, the fact that the
basic inflation rate is not used in the process of
inflation targeting [7].

According to the new Law on the Central Bank
of the Republic of Uzbekistan, the strategic goals of
the Central Bank's monetary policy are to fight
inflation, ensure the stability of the country's banking
system and payment systems, while inflation targets
and money supply growth rates are tactical goals of
monetary policy [1].

Induction and deduction, trend analysis and
expert evaluation methods were used in conducting
the research.

The continuing devaluation of the national
currency in the Republic of Uzbekistan, the relatively
high level of inflation, the high level of money supply
to the economy are important factors to consider in
assessing the practical significance of monetary
concepts.

A number of provisions of the leading monetary
concepts have been put into practice. In particular, the
principle of controlling the growth rate of the money
supply of the monetary concept of monetarism is used
as a tactical goal of monetary policy in many countries
around the world [8; 9; 10; 11].

In Germany and France, since the 1970s, the
practice of controlling the growth rate of the money
supply by the Central Bank has been introduced. In the
United States, Congress passed a law in 1978 that
mandated the Federal Reserve to control the growth of
the money supply.

The results of the monetary policy of the United
States, Japan and France to limit the growth rate of
money supply showed that this measure will
ultimately lead to a decrease in production rates, a
reduction in supply of goods and services, but price
stability will be achieved.

M.Friedman's scientific conclusion that the
change in the money supply is not due to changes in
the economic situation has not been proven in
practice. The economic crisis in Southeast Asia in
1997-1998 and the global financial and economic
crisis that began in 2008 showed a direct link between
the volume of money supply and changes in the
economic situation.

According to  M.Friedman's theory of
monetarism, the demand for money does not decrease
in proportion to the growth of cash balances and
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nominal income, but remains unchanged. Because
every change in the money supply affects not only the
level of investment, but also the volume of personal
consumption. The volume of personal consumption,
in turn, varies in proportion to the dynamics of
nominal income. As a result, the demand for money
remains constant for each individual period received,
while the money supply fluctuates constantly. This
conclusion has been proven in the practice of many
countries around the world [12; 13; 14; 15].

It should be noted that J.Keynes's rule on the
mechanism of transmission of monetary policy is
important for the practice of the Republic of
Uzbekistan. This is due to the fact that the current high
interest rates on loans from commercial banks in the
Republic of Uzbekistan hinder the expansion of access
to credit for companies and firms. This is because
interest rates are the price of loans. The higher the
interest rates on loans, the lower the chances of
individuals and legal entities to use them.

Table 1. The main indicators of monetary policy, in percent

Indicators

Inflation rate

Central bank refinancing
rate

Interest rates on loans
from commercial banks

According to Table 1, the high inflation rate in
the country in 2018-2020 led to the maintenance of the
refinancing rate of the Central Bank. This, in turn, has
led to higher interest rates on loans of commercial
banks in the national currency. In turn, high interest
rates on commercial bank loans prevent companies

20
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and firms from expanding their access to commercial
bank loans.

The low level of monetary security of the
economy of the Republic of Uzbekistan makes it
necessary to implement an expansionary monetary
policy (Pic. 1).

18,5

2020

Pic. 1. The level of cash supply of the economy, in percent

It is clear from the data in Pic. 1 that in 2018-
2020, the level of monetary security of the economy
of the Republic of Uzbekistan was low. This does not
solve the problem of insolvency in the country's
economy.

As of December 1, 2020, the total amount of
receivables among enterprises of the country
amounted to 120.5 trillion soums [21].

Another pressing issue in improving the
monetary policy pursued by the Central Bank of the
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Republic of Uzbekistan is the high level of required
reserves.

The reserve requirement set by the Central Bank
for foreign currency deposits of commercial banks is
14%. This is a very high rate, on top of which the
amount of required reserves for foreign currency
deposits is converted into soums at the exchange rate
of the national currency and withdrawn from the
representative account of banks in soums "Nostro". As
a result, there is a strong negative impact on the
liquidity of commercial banks.

The amount of required reserves can be left in
the correspondent account of commercial banks

"Nostro", but the Central Bank of the Republic will
deduct the amount of required reserves from the
representative account of banks [16; 17; 18; 19; 20].

In developed countries, there are no problems
with the Central Bank's required reserve policy. This
is because the reserve policy is not the main
instrument of monetary policy in these countries.

One of the most pressing issues in improving
monetary policy is the high level of volatility of the
national currency - the nominal exchange rate of the
soum.

120

9507,56

10476,92

100
8339,55

80
60

40

20
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Pic. 2. National currency - the nominal exchange rate of the soum against 1 US dollar, soums

Pic. 2 shows that in 2018-2020, the level of
volatility of the nominal exchange rate of the national
currency against the US dollar in the country was
high, amounting to 25.6%.

The high level of volatility of the national
currency, in particular, its high level of devaluation,
has a negative impact on the stability of
macroeconomic growth rates. In particular, in the
context of high devaluation, the investment activity of
enterprises and banks will decrease.

Conclusions and suggestions.

The analysis carried out during the writing of the
scientific article showed that:

* The use of the growth rate of money supply as
a tactical goal of monetary policy plays an important
role in combating inflation, ensuring the stability of
money supply;

* a decrease in interest rates will increase the
volume of planned investments of firms and
companies, which will increase national income;

* The ability of the central bank to change
interest rates in response to changes in prices and
fluctuations in real production relative to its
equilibrium  level allows minimizing cyclical
fluctuations in the economy;

* High inflation in the Republic of Uzbekistan in
2018-2020 led to the maintenance of the Central

Bank's refinancing rate at a high level, led to higher
interest rates on loans of commercial banks in the
national currency;

* The low level of monetary security of the
economy of the Republic of Uzbekistan in 2018-2020
does not allow to solve the problem of insolvency in
the economy;

* The high level of the reserve requirement of the
Central bank and the high level of volatility of the
nominal exchange rate of the national currency - the
soum are pressing issues for improving monetary
policy.

In order to improve monetary policy through the
application of the provisions of the leading monetary
concepts in the practice of Uzbekistan, the following
measures should be taken:

1. In order to improve the practice of using
monetary policy instruments, first of all, it is
necessary to reduce the required reserve ratio for
deposits of commercial banks in foreign currency to
the level of the required reserve ratio for deposits in
national currency; second, the volume of open market
operations of the Central Bank should be increased
through the issuance of its bonds and government
securities; third, it is necessary to form a special
reserve fund to eliminate the risk of a sharp rise in
interest rates on loans resulting from increased
demand for credit resources; fourth, the Central Bank
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should control changes in interest rates through REPO
auctions.

2. In order to increase the level of cash supply of

the economy by stimulating the credit expansion of
commercial banks, first of all, it is necessary to ensure
the stability of nominal interest rates on loans of
commercial banks; secondly, it is necessary to
increase the ability of the Central Bank to influence

10.
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JIr0J1eH pa3Horo Bo3pacTa. Tak Kak THMHAcCTHKa- OJIUH
U3 BHUIOB (DM3WYECKOH KyNbTyphl BIUSIOMMNA Ha

AKTYaJIbHOCTb T€Mbl.

[loBpimeHne ypoBHA (PHU3MYECKUX KadeCTB
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CHOPTUBHBIM pe3ynbTataM (3,4). OnHako 1o cux mop
HpPOBEICHO HEJIOCTATOYHOE KOJINYECTBO
CIEHUATBbHBIX ~ HCCICIOBAaHMA MO  HM3YYEHHIO
BONIPOCOB, CBSI3aHHBIX C TIOBBIIICHHEM YPOBHS
pa3BuTHs QYHKIIMOHAIBHBIX Ka4€CTB CIOPTCMEHOB, B
TOM  4YHClle, THUMHAacToB. B  Toxe  Bpewms,
BO3pacTaloNfe TpPeOOBaHUS K TPEHHUPOBOYHOH W
COpPEBHOBATEIHHOMN JIeSITETbHOCTH JUKTYyeT
HEOOXOAUMOCTb  TIOBBIIICHHS YPOBHS  Pa3BHUTHS
¢usnueckux U QYHKIMOHAJIBHBIX Ka4eCTB C YUETOM
0cOOEHHOCTE! Buja CIOPTA.

Heas u MeToa padoThI.
IToBEICHTE YpPOBEHB (U3MUYECKOTO PA3BHTHA U

(YHKIMOHATBHOM HOATOTOBJICHHOCTH
XyJIO0XKECTBEHHOH TMIMHACTOK B Bo3pacte 12-147er.
Dduszmyeckoe pa3BuTHE MOAPOCTKOB

ONpPENENANOCh IO JaHHBIM AHTPONOMETPHUYECKUX
W3MEPEHUH, TNPOBOJAMBIINXCA IO OOMIETIPHHITON
METOJIUKE.

AHTpONIOMETpHUYECKHE HCCIIEI0BAaHUS
BKIIOYAIM B cebdd M3MepeHHe pocra, Beca,
JUHAMOMETPUM MpaBoil M JneBod pyku. Jns
OIpeIeNEeHus (YHKIMOHATIBHOTO COCTOSIHUS
CEpIEeYHO-COCYAUCTOM CUCTEMBI CHCTEMbl HaMH
NPUMEHSIIUCh CIEAYIOIIAE METOABl UCCIEIOBAHMSA:
NaIbIaTOPHOE — U3MEpPEHHE ITyJbCa, apTEePHANBHOE
JlaBlieHUe — H3Mepsitock MetonoM KopoTtkosa.

W3meperne  (yHKIMOHAIBHOTO  COCTOSIHHUS
CEpACYHOCOCY TUCTON CHCTEMBI TMMHAcCTOB
NPOBOIWIOCH B TOKOE M IO  OKOHYAHHUH

HCCIICIOBAaHUN TIOCIE (PU3UYCCKUX HArpy30K B
€CTECTBEHHBIX YCIOBUAX TPCHUPOBKHU.

ITporpamma HCCIIEIOBAHMS BKJIIOYaa
MPOBEACHUS KOHTPOJBHOTO YPOBHSA (U3UUECKOM
MOJTOTOBJICHHOCTH y  MOAPOCTKOB HA  YPOKE
(usnveckoil KympTypel B 00mieoOpa3oBaTebHON
mKoJsie (KOHTPOJIbHAS TPYIINA) U B IIKOJEHON CEKIHH
TUMHACTHKH (MccenyeMast TpyIia) ¢ IpuMeHEHHEM
YOPaKHEHUI Ha BBIHOCIMBOCTH. Ilegarornyeckuit
SKCIIEPUMEHT TPOBOIUTCS C IEIBbI0 OIpPEeIICHIS
ITOBBIIIEHUS (HhyHKIIMOHATIBHOTO COCTOSIHUS

CEPIIEYHO-COCYAUCTON U  JABIXaTeIbHOW CHCTEM
CIIOPTCMEHOB TUMHACTOB.

O0beKT ¥ OpraHu3anus HccaeJ0BaHMA.

UccnenoBanu 10 geBouek HE 3aHUMAIOIIUXCS
XY10’)KECTBEHHOM TEMHACTHKOH (KOHTPOJbHAS
TpyTIa) u 10 nmeBouek  3aHUMAIOIIMXCS
XYJ0XECTBEHHON '’MMHACTUKOH 2 rofia (uccnemgyemas
rpymna) Bospact ob6cienyembix  12-14  rer.
KomnnekcHoit METOJUKON UCCIIeI0BaHUs
(IpUMEHEHHEM IIEePEYMCICHHBIX METOJAUK) OBLIO
obcnenoBaHo 20 moapocTkoB B Bo3pacte 12-14 ner.
Bce nccnenyeMble KOHTPOJIBHOM IpyNIbl SBISIOTCA
ygammMucs o0meoOpasoBaTensHON mKomsr No 174,
r.Tamkenta Mup3o Vimyroek pationa. Hcmeityemsie
HCCIEIYyeMON  TPYNNbl  SBISIOTCS  yYalUMUCS
O01mmeo0pa3oBaTEIbHBIX u TapauIeIbHO
3aHUMAIOIIUXCS XyJOKECTBEHHOH TMMHACTHKOHW B
(denepannu XYH0KECTBEHHOU TMMHACTHKOH.
[TapamnensHO  MPOBOMWINCH —TE€JarorHYecKue U
(du3MoNIOrMYeCKUe  HCCIIeIOBaHMS  KOHTHHICHTA
3aHMMAIOIUXCS XYI0’)KECTBEHHOM TUMHACTUKOM C
LIEJIbIO OIIPEIEICHU S IOCIEACIICTBYS yIIPaXKHEHUM Ha
TIOBBIIICHHUC q)yHKHI/IOHaJ'H)HOI‘O COCTOSAAHUSA KapAuo-
pecnupaTopHOd CHUCTEMbl W HX BIMSHUE Ha
¢usmyeckoe  pasBuUTHE M (DYHKIHOHAIBHYIO
MOJTOTOBKY, a TakXe HA COCTOSHHE 3J0POBbBS
3aHUMAIOIINXCSI.

Pe3yabTaTsl U 00CyxKIeHUE.

Macca Tena Tak ke, Kak JJIMHA Tena, SBIISCTCS
HWHTETpalbHBIM TOKA3aTeNeM, CKIIAJbIBAIOIIUMCS U3
IOKa3aTejlel Beca OpraHoB, MPUHALIEKAUX K
pa3IUYHBIM ~ CUCT€MaM, KOTOpbhIE HEOJIMHAKOBO
pearupyoT Ha pa3InyHble TPEHUPOBOYHBIE HATPY3KH,
W3MEHSS CBOE CTPOEHHE W Maccy. M3ydeHue IIMHBI
Tela HeOOXOIMMO W JJIS IMPaBHIBHOH OICHKH €ro
MAacChl, HapacTaHue KOTOPOH HEPEAKO MPETePIICBAOT
3HAUUTENbHbIE H3MEHEeHuss y jaered 12-14 ner.
[Tomy4yeHHbIC HAMH, TIPH UCCIIEAOBAHIE (PUINICCKOTO
pa3BUTHA ACTPOMETPHUIECKHE IOKa3aTean
MpeCTaBIeHEI B Tabmuie 1.

Taoauna 1. ITokazaTean ¢u3n4ecKkoro pa3BUTHA IOHBIX CIIOPTCMEHOB U MOJPOCTKOB B Bo3pacte 12-14 et

Ne | Tlokazarenu KonTtpomnsHas rpymnma Hccnenyemas rpymma
n=10 n =10
B Hagane Ilo oxoHYaHuu B nagaine Ilo oxoHYaHuu
UCCIIeIOBAHUS HCCIIeIOBaHUS UCCIIeIOBAHUS MCCIIeJOBaHMs
M M
1 Pocr (cm) 148,5 148,5 151,2 151.2
2 Bec (kr) 38 40 40
[okasaTeny AMHAMOMETPHUH IOHBIX CIIOPTCMEHOB U IOJIPOCTKOB B BO3pacTe
1 Cuma  mpaBoit 208 215 252
KUCTH (KT)
2 Cuna neBoi 154 16,5 21,7
KHCTH (KT)
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W3 npuBeneHHONW Tabmuisl | BHAHO, 4TO HCCIIEyeMOil TPYIITBl MMEIOT CHITY TIPaBOW KHCTH B

MoKa3aTead pocTa U Beca HE M3MEHWINCh IO
OKOHYaHMIO HCCIECIOBAaHUA B KOHTPOIBHOH W
uccnexyemoit rpymme. M3 Tabnumbl BHIHO , 9TO
CpeAHHE BEIMYUHBI B TIOKa3aTelsiX (U3MIECKOTO
pasBUTHSL B HCCIECAYEMOHW TIPYIIE HE3HAYNUTEIHHO
MPEBBILIAIOT MOKa3aTen KOHTPOJIbHOM rpymnmsl. U3

Havaje wucclieqoBanus 21,5 Kr U 10 OKOHYaHUU
HucclenoBaHus 25,2 Kr, CWia TIpaBOd KHCTH
yBenmmumwiack Ha 4,3 Kr, cmia JEBOH KHCTH B
HCCIIeAyeMOH TpyTIie, B Hadaie HccienoBaHus 16,5
K[ U 10 OKOHYaHMH HcciemoBanms 21,7 xr, cuia
JIEBOU pyKH YBEIWYHIIACh Ha 5,2 KT.

Tabauiel 1 BUOHO, YTO  IOHBIE THMMHACTKHU
Bec (kr)
50
38 38 40 40
40
30
20
10 -~
0 -4
B Hauvane Mo okoH4YaHUM B Hauane Mo okoH4YaHUuM
mccnepnoBaHum mccnenoBaHmUm mccnepnoBaHuUm mnccnengoBaHui
KoHTponbHaAa rpynna Nccnepyemaarpynna

Puc. 1. Iloka3aTeau (pu3n4eCKOro Pa3BUTHS HHBIX CIIOPTCMEHOB
U NMOJAPOCTKOB B Bo3pacte 12-14 jer (Bec).

B koHTposBHOHI ~ rpymme, B Haudaiue
WCCIIeTIOBaHMsI CHJIa MPaBoi kuctu coctapuia 20,8 Kr,
[0 OKOHYaHWU HCCIEN0BaHUM 22,3 Kr, CHJa MpaBou
KHCTU yBenuuwiack B 1,5 pa3, cuia J€BOM KHUCTH
cocTtaBuia 15,4 xr, 10 OKOHYAaHUHU HCCICI0BaHUU 17
KT, CHJIa JIEBOW KUCTH yBenuumiach Ha 2,4 kr. Kak

BUJIHO W3 TMONYYCHHBIX [JaHHBIX, [OKAa3aTesH
JUHAMOMETPHHU B UCCIICIYyEeMO rPyIIIe 3HAYUTEILHO
BBIIE, YeM B KOHTPOJBHOW Tpymme. OITo

CBUACTCILCTBYET O TOM, UYTO IOHBIC THMHACTKHU
UCCIeyeMOil TPyl 0 NOKa3aTesiM GU3NYECKOTO
Ppa3BUTHA NPEBBIMIAIOT MOAPOCTKOB U3 KOHTpOJ’IBHOﬁ
TPYIIIBL.

FemMomuHaMuYecKHe  MOKAa3aTead  IOHBIX
NMOAPOCTKOB  KOHTPOJIBHOH W  HcciaexyeMoi
rpynnbl. CepAedyHOCOCYIUCTas CHCTEMa 3aHUMAeT
OMHO W3  IICHTPaJbHBIX  MECT,  IIOCKOJBKY
(hyHKIMOHATBHOE COCTOSIHHE ammapara
KpOBOOOpAIIEHUSI ~ WTrpaeT  BaXHYI  pOIb B
MPUCTIOCOOIIEMOCTH  OpraHu3Ma K  (pU3HYSCKUM
HalpaBJICHUAM W ABJACTCA OJHHMM M3 OCHOBHBIX
nokasaresnen (YHKIMOHATIBHOTO COCTOSTHHS
opraHusma crnoprcMeHa. Hanboee o uH U3 BaKHBIX
nokasaTejeil  sIBJISETCS ~ 4YacToTa  Cep/EYHBIX
cokparmeruit (HCC). YCC umeeT OobIIoe 3HAUCHHUE
JUIsL  ompejeneHns] (YHKIMOHAJIBHOTO COCTOSHUS
OpraHu3Ma 4ejoBeKa, OCOOCHHO IIPH HCCIIEIOBAHUH
BIMSIHUS (u3Hueckux ynpaxHeHud (5). Hamun Obina
uccle/loBaHa  JTMHaMHKa  4YacTOTHl  CEepleYHBIX
cokpauiennii. KoHTposipHas rpynma u ucciexyemast
rpynna 4YacToTa CepleYHbIX COKPALICHHH pe3Ko
pasnuuarorcsi. B Hadane wHCCleoBaHHS Y IOHBIX

rumHacTok mokasarenu YCC B mokoe M0 Harpys3Ku
76,2 yn/mun, nocne tpeHupoBkn UCC 90 yn/mun
(36%). B xoutpomeHo#t Tpymme YCC 79 yn/mum,
nocne ypoka ¢puskyasTypsl UCC 95 ya/mun (20%).

B wuccnenyemoit rpymnne mnokazarenu YCC B
MOKOE, TaKk M IIOCJIE BBINOJHEHHS (HU3HUECKOH
Harpy3kd B 3-5 pa3 HIDKe, YeM Y TIIOPOCTKOB
KOHTPOJILHOU TIpymnbl. B cepenuHe TpeHUMPOBKU B
UCCIIelyeMOil Tpynmsl ¥ B CepeAMHEe YpoKa
¢uskynpTypsl UCC pesko nosblmaercs B 2-3 pasa 1o
CPaBHEHHIO C TIOKOEM.

Ilo oxoHUaHMH HCCIIEIOBAaHUM B HCCIIEAYyeMOM
rpymne YCC B nokoe 71,4 ya/MUH, B KOHTPOJbHOM
rpymre 78,2 yn/muH. B cepenmuHe TPEHHUPOBKH H B
cepenune ypoka UCC noseiaercs B 2 pasa. [locie
TPEHUPOBKU y IOHBIX TUMHAcTOK UCC 88 yn/muH
(23,2%), B koHTpONIBHOH — 90 yn/™MuH (15%).

ITo okoHuanuu uccnegoBanus nokaszarenu YCC
CHMXKAIOTCS UCCIIEyeMOH IpymIe U B KOHTPOJIbHOM
TpyTIe IO CPAaBHEHUIO C HaYaJIOM HCCIIeIOBAHMS.

Cumxennem YCC moBwIIIaeT 3KOHOMHYHOCTH
paboThl cepala, Tak €ro dHEPreTHYEeCKHe 3aIpochl,
KpOoBOCHaO)keHHE ®  MOTpelieHne  KHUCIopoaa
yBeNMUMBAIOTCS TeM Ooxpmie, wyeM Boime YCC.
[TosTOMY IpM OJTHOM M TOM K€ CEpIEYHOM BBIOpOCE
(kak B TIOKOe, TaKk TIpH MBIIIEYHOH pabore)
3¢ PeKTUBHOCTH pabOTHI cep/ila y IOHBIX THMHACTOK
BBIIE, YEM Yy TMOAPOCTKOB HE 3aHUMAIOIIUXCA
TMMHACTHKOH.

Kak BupHO w3 T1abmuusl 2, apTepHasibHOE
JaBJIeHHE B HaJalle WCCIEIOBAaHHWA B IIOKOE B
HCCIIeAyeMOH Tpymie Koyiebnercs B mpeaenax 95/83
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MM.pPT.CT., B KOHTPOJIGHOH TpyIIe KoiyieOiercs B
nperenax — 95/45  MM.pT.CT. 1O  OKOHYAHHH
UCCIENOBAaHNA B HCCIEIYyEeMOH TpyHme B IIOKOE
BEJINUMHA AapTEPHAIBHOTO IaBICHUS KoJeOmeTcs
95/80 MM.pT.CT., B KOHTPOJIBHOHN TPYIIE HAXOIIIACH
B mipeenax 95/50 MM.pT. CT. Y IOHBIX CIIOPTCMEHOB B
HCCIIETyeMON TIpynmne M B KOHTPOJIBHOM TIpymie
BEJIMUMHBI apTEpUAJIBHOTO JABICHHS B IOKOE, B
Hayajle  WCCIENOBaHMS M 1O  OKOHYaHUH
UCCIIEJIOBaHUSl TOCNe ypoKa (U3KYIbTYpHl H

TPEHUPOBKHU HE U3MEHAIOTCS. Bo BpeMs TpeHUpOBKU
YBEIMYHMBAETCS  CHCTOJIMYECKOTO  JaBJICHUE B
cpemHeM Ha 35 MM.PT.CT. B UCCIEAYeMOH TpyIIie B
HadaJle ¥ 1O OKOHYaHHUHM HCCIECIOBaHHUA. Y
MIOJPOCTKOB KOHTPOJIBHOM TPYMIIBI CHCTOIMYECKOE
JaBIICHUE YBEIMYHMBACTCS BO BpeMs (DU3UUCCKUX
yOpaXHEHHI B Hadalie HCCIenoBaHWs Ha 25
MM.pT.CT., a 10 OKOHYaHMM HCCIICIOBaHUS
CHCTONMYECKOE JaBlieHHEe yBenuuuBaeTca Ha 30
MM.PT.CT.
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Puc.2 TI'emonmHaMuyecKue MOKA3aTeJH OHBIX CIIOPTCMEHOB M MOAPOCTKOB KOHTPOJILHON U HCCIeTyeMoi
rpynnsl B Bo3pacre 12-14 jer.
Ipumeuanune: KontposbHast rpymmna: 1 - B MOKoe 10 ypoKa QU3KyJIbTYpPbI; 2 - B CepearHe YPOKa (BDU3KYIbTYPHI; 3 -
roce ypoka (Gpu3KyJabTyphl.
Hccnenyemas rpymma: la - B HOKOe JI0 TPEHHPOBKH; 2a - B CepeiHEe TPEHUPOBKH; 3a - Iociie TPEHUPOBKH.

V3MeHeHHe  CHUCTOJHMYECKOe  JaBICHHE B
KOHTPOJILHOM TpyIIie W HCCIeAyeMoil Tpymme, Mo-
BUJIMMOMY, OOYCJIOBIICHBI ~TIOBBIIICHAEM TOHYyCa
Oy 1ar01Iero HepBa, onTHUMU3AIKEH
JNIEKTPOJIUTHOrO OOMEHa B  MBIIIIAX  CEPIa,
yIy4IIeHUEM COKPaTUTEIbHOU CIOCOOHOCTH
MHOKap/a, PEryJIsSTOPHBIX MEXaHU3MOB
kpoBooOpanienus (puc.2) (1). B psae pador (2,3,6,7)
6I)IHO IMOKa3aHO, YTO M3MCHCHHA, MPOUCXOAAIIUEC B
CTPOCHHUH U (PYHKITHOHAILHOM COCTOSHHH OpPraHH3Ma

IOHBIX TMMHACTOK, OOYCJIOBJICHO BO3JCHCTBHEM
CHCTEMATHYECKUX 3aHIATUI (busnIecKuMu
YHpaKHCHHSIMH.

B pesynbrare mNpoBENEHHBIX HCCIENOBaHUI
OBUIO  yCTAHOBJEHO, 4YTO YacTOTa CEepACYHBIX

cokpamennii (UCC) B KOHTpONIBHOH rpynme
UCCIIEAyeMOH TIpyNne pe3Ko OmIMYaercs. Y HOHBIX
TUMHACTOK uccieayeMoil rpynmnsl nokasarenn YCC B
mokoe, u3MeHsercs Ha 6,2% UYCC B mokoe y
MOAPOCTKOB KOHTPOJBHOW TPYMIBl MU3MEHSETCS Ha

1,1%. Cuawkenne YCC cBHICTEIbCTBYET 00
SKOHOMHYHOCTH pPabOTBI cepAla TaK Kak ero
SHEPreTUYECKUE  3aIpPOCHl, KpPOBOCHAOXCHHE U
moTpeOIeHne  KHCIOpOJa  YBEIMYHMBAIOTCS, TEM

6oubine, gem Boie YCC. [ToaToMmy npu oTHOM M TOM
JKEe CepAeyHOM BEIOpoce (Kak B IMOKOE, TaK W IPH
MBIIIEYHON pabote) 3¢ eKTHBHOCTD paboTHI cepaia
y IOHBIX CIIOPTCMEHOB 3aHUMAIOIINXCSl THMHACTHKOM
BBIIIIE, YEM Y MOJAPOCTKOB KOHTPOJIBHOW TPYIIIBI.

B psage pabor (2,3,6,7) ObulO MOKa3aHO, YTO
WU3MEHEHHs, MPOUCXOASAIINE B  CTPOGHHH U
(YHKIIMOHATFHOM COCTOSIHUM OpraHW3Ma IOHBIX
TUMHACTOK, 00yCIIOBIICHO BO3JIEHCTBUEM
CHCTEMaTHYECKUX 3aHATHI (uzmyeckuMu
YIPaKHCHHUSIMU. B pesymbrate mnpoBeEHHBIX
HCCIIEIOBAaHUH OBUIO yCTaHOBJEHO, YTO 4YacToTa
cepaeunbix cokpameHuii (UCC) B KOHTPOJBHOM
TpyIIIe ¥ UCCIeyeMOH IpyIIe pe3Ko OTIHYaeTCs.

Y IOHBIX THUMHACTOK MCCIEAYEMOH TIpYIIIbI
nokazatean YCC B nokoe, uamensiercs Ha 6,2% UCC
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B IIOKO€ Yy TOJPOCTKOB KOHTPONBHOM TIpPYMIIBI
HU3MEHSCTCS Ha 1,1%. CHmxeHue 4yccC
CBU/ICTEIILCTBYET OO0 OKOHOMHYHOCTH. PabOTHI
cepAlla TaKk Kak €ro 3HEPreTHYECKHEe 3alpochl,
KpOBOCHAaO)KEHHE W  MOTpeOJIeHHEe  KHUCIOpoAaa
YBENIMYHUBAIOTCS, TeM Oompbrie, yem Beime YCC.
[TosToMy IIpu OZHOM M TOM XK€ CEpPAEYHOM BBIOpOCE
(kak B TIOKOE, TaKk M NPU MBILIEYHOH pabdote)
3¢ peKkTuBHOCT,  pabOTBl  cepAna y  IOHBIX
CIOPTCMEHOB 3aHUMAIOIUXCS TUMHACTUKON  BBIIIIE,
4eM Yy MOAPOCTKOB KOHTPOJBHOHN Ipymnmbl. Y FOHBIX
CIIOPTCMEHOB B HCCJIEYyeMOH TIpyMlIe BeJIUYUHBI
apTepUaNbHOrO JIAaBJICHUS BBIIIE, YEM y MOJPOCTKOB
13 KOHTPOJIBLHOH rpymisl. B Hawane y mogpocTkos 12-
14 ner cucTONMYECKOE [aBICHHE BO BpeMsA
(u3MUECKUX ~ YNPaKHEHWH  yBENMYMBAETCS B
KOHTPOJBbHON rpynmne Ha 26% U B HccaeIyeMou
rpynne Ha 36%. ITo oxonuanuu uccinenosanusa CJI B
MIOKO€, B KOHTPOJBHOM Ipymie yBeauuuiach 1o 31.5,
a uccnexyemoit rpynne CJ{ yBenuuuiocs ao 37%.
W3menenue CHCTOJIMYECKOTO JIaBJICHUS B
KOHTPOJIBHOM TIpyIlIe H MCCIEAYEeMOH IpyIIe
00yCIIOBIICHbI HOBBIIICHHEM TOHYycCa OJy>KAAIOIIETO
HEepBa, ONTHMH3ALMEH 3NEKTPOIUTHOIO OOMEHa B
MBIIIIE CepAla, YIy4YIIeHHEeM COKpPaTHTENIbHOM
CIIOCOOHOCTH MHOKap/1a, PETYIATOPHBIX MEXaHU3MOB
KkpoBooOpamenus. [Ipu cucremaTnueckux 3aHATHAX

TUMHACTUKOH  CTUMYJHMPYETCS  Pa3BUTHE  CETH
KPOBEHOCHBIX COCYJIOB, yIIydIIaeTcst
KpoBooOpaiieHne, paboTarome MBIIIB  JIydIe
CHA0XalTCA  KHCIOPOJAOM U TNHTATEIbHBIMU
BEIIIECTBAMH.

JuHamoMeTpuss B HCCIEAyeMOH  Ipymme

3HAYUTEIbHO BBINIE, YeM B KOHTPOJBHOHM TIpyIIe.
HccnenoBanne AWHAMOMETPHUHM MPAaBOM pPyKH, B
uccleayeMol rpymme u3MeHmwiIack Ha  17,2%,
MoKa3aTelau JIeBOM pyku u3MeHmnuch Ha 31,5%.
Kommeke ynpakHeHW Ha pa3BUTHE Kapuo-
pecnpaTopHO  CHUCTEMBl  HAa  BBIHOCIHBOCTD

nokazano 3((EeKTUBHOCTh 3aHUMAIOUIMXCS IOHBIX
CIIOPTCMEHOB IO CPAaBHEHUIO C KOHTPOJBHOU
rpynnoi. IlokasaTenu pocta U Beca IO OKOHYaHUH
HCCIIEIOBAaHUN B KOHTPOJILHOM U HCCIELyeMOM
TpyIax HE N3MCHUIINCE.
CrengoBaTeibHO, IOHBIE
HCCIEeyEeMON TpyIIIBI 1o
¢usmnonornyeckoro  passutus  (pocra,  Beca,
JUHAMOMETPHUH)  IPEBBILAIOT  MOAPOCTKOB U3
KOHTpOJIbHOM  rpymmbl.  OOo0OmIast — mosy4YeHHbIH
MaTepual, ciefyeT OTMETUTh, YTO CHcTeMaThdecKas
JIBUTaTeJIbHAasT AKTHBHOCTb, 3aHATHS (U3MUYECKOM
KyJIbTyphl U CIIOPTOM OKa3bIBAIOT MOJOXHUTEIBHOE
BO3/IeiiCTBHE HA OPTraHN3M YEJIOBEKA, B T.4. HA OPTaHbl
KpPOBOOOpAIIEHNS U JbIXaHHUS.
Ha ocHOBe wu3yueHHBIX
cOpMyIHPOBATh PSAZ BEIBOJIOB.

TUMHACTKH
IOKa3aTcCIsIM

JaHHBIX  MOXHO

3aki04yeHue

1.B pesynbrate amantuBHBIX u3MeHeHuit YCC
IOHBIX CIIOPTCMEHOB 12-14 nieT uccnemayeMoil rpymmnsl
B IIOKOE, TaK W I0CJE BBINOJHEHHS (U3HMYECKOM
Harpy3Kd HHXe, 4eM y TOAPOCTKOB KOHTPOJIBHOM
TpYTIIBL

2.Y I0HBIX THUMHACTOK B HCCIEIyeMOH TIpyImne
BEITMYUHBI CUCTOJINYECKOTO JaBJICHUS
HE3HAUUTENIbHO BBIIIE, YeM Yy TMOAPOCTKOB HX
KOHTPOJIbHOM IPyIIIBI.

3.Ilokazareny AMHAMOMETPUU B HCCIENLYEMOMU
TpynIne IO CPaBHEHHIO C KOHTPOIBHOM TpymIoi
BBIIIE.

4. Tokazatenu (U3MUECKOTO pa3BUTHUS (POCT,
BEC) B HCCIEIyeMOM TIpynme HEe3HAYUTENIbHO
MPEBBIIIAIOT [TOKA3aTeIN KOHTPOJIBHOM IPYIIIbL.

5. Tlo okoHYaHHMH WCCIEIOBAHUS  IOHBIE
TUMHACTBl ~ HCCIIEAyeMOH  Tpymmbl IO  BCEM
MoKazaTelsiM  (pU3NYECKOro PasBUTHS MPEBBIIAIOT
CBEPCTHHUKOB U3 KOHTPOJILHOW IPYTIIBL.

Tabéauna 2. [emoguHaMuYecKne MOKA3aTeTU IOHBIX CIOPTCMEHOB H MOJIPOCTKOB KOHTPOJIbHOM H
HccJieqyemMoi rpynnsl B Bo3pacre 12-14 ger

Konrtpoabsnas rpynna n=10 Hccaenyemas rpynna n=10
B Havyaje 10 OKOHYAHUH B HavyaJje 10 OKOHYAHUU
HCCJIe/I0BAHMSA HCCJIe/I0BAHMA HCCJIe/I0BAHMSA HCCJIeI0BAHMSA
Ne - - < <
2 2 2 =
= S S 8 s 3 s
= . — = 2 — = . = o,
@ 4 © | « 3 4 9 B| m 3 2 g 5 2 = g
= 5 & a| ¥ o 5 & go| ¥« al = 2, al o 2,
S O3 BN BTN B R BRSNS I TN B R B S L 9 o =
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zhivotnyh, Moskva : Vysshaja shkola.
Gandel'sman, A.B., & Smirnov, K.M. (1970).
Fiziologicheskie osnhovy metodiki sportivnoj
trenirovki. M.VMS.

Kukolevskij, ~G.M.  (n.d.).  Vrachebnye
nabludenija za sportsmenami. Moscow: FMS.
Sadykova, G.A. (1990). Sravnitel'naja
Harakteristika pokazatelej kardio- respiratornoj
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1 Yacrora
nyJibea 3a | 79,1 | 140 95 | 78,2 | 135 90 | 76,2 | 165 90 | 71,4 | 160 88
MUHYTY
2 ‘?sz“a;?"*oe 95/6 | 120/ | 100/ | 95/5 | 125/ | 100/ | 95/8 | 130/ | 100/ | 95/8 | 130/ | 100/
A B”THC“T )MM'p 5 | 65 | 50 | 0 | 60 | 50 | 3 | 80 | 80 | O | 8 | 80
IlynscoBoe
JIaBJICHHE 50 65 50 45 50 12 50 20 15 50 20
(MM.pT.CT.)
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Introduction

The sustained decline in global oil prices has
paved the ground for tourism to emerge as the next
cash cow and a source of economic prosperity for the
majority of economies. For example, in the United
Arab Emirates (UAE), the shift toward tourism has
been justified by the country's sensitivity to oil prices
on the international market, which has eroded the
country's revenue base when oil price contracts expire.
This is the current goal of Saudi Arabia, the world's
largest oil exporter, which is also planning to invest
up to US$ 2 billion on tourism as oil prices decline
from an average of US$ 109.45 per barrel in 2012 to
US$ 49.49 per barrel in 2015. (OPEC, 2016; Arabian
Business, 2017). Additionally, the importance of
tourism can be seen in the fact that it now equals or
exceeds the business volume of automobiles, food
products, and oil exports, accounting for nine percent
of global GDP; one in every eleven direct, indirect,
and induced jobs; six percent of global exports,
totaling US$ 1.4 trillion in exports; and thirty percent
of service exports (Robaina-Alves, Moutinho, &
Costa, 2016). Tourism has developed into a
significant player in worldwide business, while also

serving as a primary source of revenue for numerous
developing economies, including the Maldives and Sri
Lanka.

Additionally, tourism has traditionally been
viewed as a means of fostering international
understanding and peace. While the private sector is
primarily responsible for tourism activities, the
government plays a critical role in the industry's
development at the policy level. Governments,
particularly in developing economies, encourage
tourism investment on the assumption that it
contributes significantly to economic development
(Hall & Michael, 1991; Reid, 2003), and tourism has
a greater spillover and multiplier effect than other
sectors of the economy (Hall & Michael, 1991; Reid,
2003). (Archer & Owen, 1971; Rasul & Manandhar,
2009; Roe, Ashley, Page, & Meyer, 2004). Numerous
aspects, such as scenic landscapes and archaeological
sites, entice visitors to various destinations; however,
the sufficient requirement is investment in the tourism
sector. Despite the fact that tourism is a significant
source of income and employment, and that public and
private sector investments are important to develop
and nurture this sector in order to reap its benefits, this

2 Clarivate
Analytics indexed

Philadelphia, USA 871


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:matkabulovadilorom@gmail.com
http://s-o-i.org/1.1/TAS-03-107-66
https://dx.doi.org/10.15863/TAS.2022.03.107.66

ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =9.035  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA)  =0.350

specific issue received little attention in the existing
literature. The relationship between investment and
sectoral and economic growth has long been a source
of interest for researchers, and a substantial body of
literature exists on this subject; however, sufficient
material on investment and tourism growth is still in
its infancy. Numerous empirical approaches and
procedures employed in the literature have thus far
failed to produce a comprehensive and compelling
notion. As such, the purpose of this study is to conduct
a review of the available literature on public and
private investment, as well as tourism.

REVIEW ON PUBLIC INVESTMENTS,
PRIVATE INVESTMENTS AND TOURISM

In all economies, public and private investment
contribute to stimulating and reforming economic
activity in order to achieve higher economic growth
rates. Investments, as a component of aggregate
demand and a source of capital formation, have
received considerable emphasis in prior research on
sectoral growth, but the tourist industry has received
less attention. For many years, governments and
international development agencies in less developed
countries (LDCs) have viewed tourism as a primary
source of employment and revenue generating. As
Baum and Szivas (2008) explain, the objective of
government support for the tourism sector is to ensure
that it can generate jobs and contribute to overall
social and economic growth. Investments can be
undertaken by the public or private sector, and their
effects are typically dictated by the domestic social,
political, and economic system. From an economic
standpoint, public investment is justified when the
private sector is unable to provide an adequate amount
or is afraid to invest. The public sector's investment
mitigates risks for the private sector and helps ensure
profitability (Rosentraub & Joo, 2009).

Public Investment and Tourism Growth

By and large, public investment stimulates both
sectoral (such as tourism) and economic growth.
Munnell (1992) claimed that public capital investment
can improve a sector's or area's productive capacity by
increasing the productivity of existing resources and
adding additional resources. In many developing
countries, the public sector has played a critical role in
the growth of the tourism industry (Akama, 2002).
Apart from formulating tourism policies and building
a national tourism strategy, governments have been
active in providing tourist and hospitality facilities and
services. Given the sector's fragmentation and the
involvement of several stakeholders in the provision
of various services, governments' role in enabling and
promoting tourism through the establishment of a
favorable socio-political and legal environment is
critical (Akama, 1997, 2002; Gunn, 1988; Hughes,
1994; Jenkins & Henry, 1982). In most emerging
economies, the public sector's involvement in tourism
operations is necessary not just to achieve long-term

objectives, but also to compensate for the absence of
a significant tourism-experienced private sector
(Jenkins & Henry, 1982). As a result, the public sector
in developing nations is expected to play a proactive
role in tourism development, not only via the adoption
of legal frameworks and regulations, but also through
investment and administration of the tourism sector.

Additionally, government policy frameworks
and planning activities for constructing a
communication network and providing adequate
transportation infrastructure, supporting arts and
crafts, protecting heritage, and developing museums
all have a direct impact on tourism development
(Akama, 2002). Additionally, the development of
tourism in any location or destination is strongly
related to the availability of tourism-related
infrastructure, such as transportation infrastructure
and tourist attractions, such as pristine beaches, scenic
landscapes, and distinctive cultural and natural
heritage. These tourism infrastructure components are
classified as public goods, which cannot typically be
provided or supervised by the private sector due to the
private sector's lack of economic and social capacity
and incentive to manage and provide public goods on
a long-term sustainable basis for the welfare of current
and future generations. As a result, government
intervention is necessary to safeguard, manage, and
utilize tourism resources properly.

Petrescu (2011) made a similar point, claiming
that the state's involvement is critical in supervising
and controlling tourism activities, and in some cases,
even facilitating them. Additionally, he stated that the
public sector contributes to tourism growth by
enhancing infrastructure development, promoting
private investment in hotel building, ensuring quality
standards, and safeguarding tourists against any form
of insecurity. The state's activities to foster overall
production growth have a direct effect on tourism as
well, and government intervention is significantly
needed in the tourism industry (Ribari & Ribari,
2013). In this sense, the state must undertake strategic
investments in order to foster an environment
conducive to improved tourism performance.

Tourism investment from the public sector can
come from a variety of levels of government,
including the supranational level (for example, the
EU, ASEAN, and SAARC), the national level (for
example, country central governments and city and
town governments), and the international level
(Petrescu, 2011). The public sector can invest in land
and buildings such as museums, recreation centers,
and parks; in machinery and plant such as a
computerized reservation system, playground and
play land apparatus, and in infrastructure. Not only is
public investment in tourism necessary and beneficial
for the tourism sector, but it also has beneficial
economic consequences at the national level in the
form of increased foreign exchange earnings,
increased national income and economic growth, job
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creation, and balance of payments improvement. On
the other hand, a number of classical economists and
development experts argued that government
involvement in entrepreneurial activities should be
limited due to the public sector's economic inability to
accurately measure and respond to changes in market
demand. Rather than that, the private sector is best
equipped to carry out these entrepreneurial operations.
As a result, proponents of free markets, including the
IMF and the World Bank, argue that governments
should stay as far away from economic activities as
possible and should instead focus on developing
policies and laws that foster favorable legal and
sociopolitical environments for the private sector to
thrive and act in the sector's best interests (Jenkins,
1994; Sinclair, 1990).

However, in the majority of poor nations where
tourism has developed and thrived as a significant
economic industry, such as the Bahamas, Jamaica,
Mexico, Kenya, Morocco, Tunisia, Egypt, and
Indonesia, direct government involvement and
investment have been critical (Akama, 1997, 2002;
Bennett, 1994; Dieke, 1991). As a result, governments
in developing nations have adopted purposeful efforts
to promote tourist development during the evolution
and emerging stages of the sector's development
(Akama, 2002). Among these efforts are financial
incentives and collaboration with private investors to
promote tourism and hospitality development. Due to
the significant risk associated with tourism, most
private investors may be unwilling to invest in new
tourist locations that are still in the exploratory stage
or do not guarantee capital gains on capital
investments or long-term political and socioeconomic
stability (Akama, 2002). As a result, governments in
many developing nations step forward and create the
necessary infrastructure for the sustainability and
expansion of the tourism industry in order to reassure
the private sector.

Mera (1973) evaluated the effect of public
investment on regional productivity in Japan as part of
his seminal empirical study and discovered that public
capital expenditure has a considerable and positive
effect on regional productivity. Additionally, Biehl
(1986) identified public infrastructure investment as a
favorable and major element affecting growth and
development. Petrescu (2011) discovered that public
investment is a strong predictor of tourism demand
growth and the expansion of the tourism sector.
Similarly, the government of Kenya's direct
involvement in establishing the country's tourist and
hospitality industries throughout their formative
stages has created a political and socioeconomic
environment conducive to the tourism industry's rapid
development and expansion (Akama, 2002).
Additionally, empirical data indicates that small
islands, such as Zanzibar in Tanzania, where the
government is not actively involved in direct
investment other than policy formulation and

monitoring, have not developed (Sharpley & Ussi,
2014). According to a survey done by the United
Nations World Tourism Organization (1996),
governments played a pioneering role in the early
phases of tourism development, as evidenced by case
studies from several developed and developing
countries. This is because significant initial
investments are necessary to establish basic facilities
and infrastructure prior to opening the areas to
tourism. Initially, private sector investors are hesitant
to take risks until an environment of confidence is
established.

In the early stages, tourist authorities at the
regional or national level are responsible for planning
and promotion, as well as the efficient operation of the
tourism industry. In this framework, the government
functions as a hotelier, travel agent, tour operator, and
transportation provider (Botterill et al., 1997; Clancy,
1999; Géymen, 2000; Hall, 1992; Tosun & Jenkins,
1998). Similarly, the Turkish state sector pioneered
tourism development (Géymen, 2000). However, the
public sector's engagement in later stages imposes
constraints on coordination among diverse parties in
the tourism business. Its function is limited to assisting
and supporting rather than leading, and it strives to fill
the gaps left by the private sector, subject to the
private sector's profitability and efficacy (Goymen,
2000; Mckercher & Ritchie, 1997; Smeral, 1999). The
public sector is responsible for the image and
promotion of the country's tourism industry abroad, as
well as the provision of basic infrastructure, training
and development of human resource employed in the
industry, and environmental protection, all of which
are typically overlooked by the private sector.

It is a well-established fact that private
investment boosts both sectoral and overall growth in
an economy, as Wang and Xu (2011) asserted that
private investment is a critical factor of an economy's
and industry's growth and development. In general,
the private sector's involvement in T&T is primarily
motivated by profit, since Tribe (1999) stated that
private investments have an effect on travel and tourist
demand. Additionally, Petrescu (2011) argued that the
state or public sector plays a critical role in the
development of tourism infrastructure, whereas
private actors largely sustain entrepreneurial tourism
operations. In T&T, the private sector provides
support services such as finance, insurance, and
banking, as well as tourist guiding, marketing and
promotion support, production of travel guides
schedules, establishment of training facilities, and port
services, as well as private ports.

The majority of economists and policymakers
assert that private investment is more efficient and
productive in terms of growth contribution than
governmental investment. Nonetheless, this claim is
backed up by scant empirical evidence. As Khan and
Reinhart (1990) discovered, private investment has a
greater effect on economic growth than public
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investment in 24 developing nations. Their analysis,
however, indicated that the difference between the
marginal contributions of public and private
investments to growth is statistically small.

Khan and Kemal (1996) examined the relative
relevance of private and public investment in
stimulating economic growth and discovered that
private investment had a far greater impact on
economic  growth than  public  investment.
Additionally, the effects of private and public
investments vary considerably by region. Navy
(2002), using the Vector Autoregressive (VAR)
methodology, similarly discovered a positive and
significant influence of private investment on
economic growth. Petrescu (2011) identified private
capital investment as a crucial factor of tourist demand
growth and the overall tourism sector's expansion.
Similarly, Sharpley and Telfer (2014) argued that
capital investments are critical for the tourism
industry’s sustainability and expansion.

The Relationship between Public and Private
Investments and Its Role in Tourism

In general, it has been suggested that public
investment facilitates and stimulates private
investment by providing infrastructure support and
therefore boosting the capital's productivity. The
research supporting this positive effect of public
investment suggests that public investment spending
stimulates the private sector's production, hence
improving growth, as proposed by Kenneth and Kurz
(1970) and Barro (1990). This school of thought
believes that the importance of public investment in
determining long-term growth can be demonstrated by
the fact that it not only generates beneficial spillover
economic effects such as the provision of physical
infrastructure for health, education, and scientific
research, but also crowds in private investment,
thereby augmenting economies' growth rates. This is
consistent with Hassan, Othman, and Karim (2011)'s
assertion that public investment expenditures supply
public intermediate goods such as transportation and
water infrastructure. These inputs are necessary for
both private sector investment and manufacturing.
These types of public intermediate products have a
positive externality effect on the private sector
because they increase private sector productivity. In a
similar vein, Nazmi and Ramirez (1997) stated that the
government plays a critical role in economic growth
and development by boosting the level of productive
investments and giving socially desirable direction.
As a result, changes in the composition of government
spending have a beneficial effect on the level of
private investment. This is consistent with Ghani and
Din (2006)'s contention that a high level of public
sector investment stimulates private sector
investment.

Phetsavong and Ichihashi (2012), on the other
hand, argued for the crowding out effect of public
investment. They maintained that a crowding out

effect may occur if the public sector invests at the
expense of higher interest rates and taxes, or if the
public sector competes directly with the private sector
through increased investment spending. Additionally,
if the public sector exploits financial and physical
resources that would otherwise be accessible to the
private sector, it can stifle private investment
(Aschauer, 1989; Blejer & Khan, 1984). Phetsavong
and Ichihashi (2012) emphasized that the magnitude
of the crowding out effect will be greater the more
distorted the public sector is. Thus, in order to finance
more public sector capital expenditure, governments
require new financing sources that generate higher
interest rates, limiting private sector access to the
money market. As a result, growth will slow as a result
of less private investment, a phenomenon known as
crowding out.

Bennett  (1983) claimed, however, that
government spending on roads, public housing, and
airports can either encourage or impede private
investment spending, or perhaps have no effect. If a
rise in public capital encourages or retards private
investment, private capital's marginal productivity
will increase or fall. In a similar vein, Erenburg (1993)
asserted that, ceteris paribus, competition for scarce
resources between the public and private sectors in
implementing public/private investment projects may
crowd out private investment spending, whereas the
existing public capital stock may crowd in private
investment. Given the significant discrepancies
between known economic theories and empirical
facts, the arguments remain unclear.

Blejer and Khan (1984) discovered that when
public investment is made in infrastructure, public and
private investments complement one another.
Similarly, Costa, Ellson, and Martin (1987) and Deno
(1988) found that private and governmental
investment are  complimentary  rather than
substitutive, corroborating the crowding-in effect
theory. Morrison and Schwartz (1992) similarly
observed that public infrastructure investment had a
tendency to reduce the cost of doing business for
private firms. Additionally, their study discovered that
increased aggregate public investment boosts demand
and capacity utilization in the private sector. Argimon,
Gonzalez-Paramo, and Roldan (1997) arrived at the
same conclusion about the crowding effect of public
infrastructure spending on private investment by
utilizing an imbalanced panel data set covering 14
industrialized countries from 1979 to 1988. They
discovered that public investment is a necessary
component of private investment (Mourmouras &
Lee, 1999). Zugasti, Garca, and Maldonado (2001)
support the concept of effective crowding based on
their study of 14 Spanish industries selected from six
sectors: building, manufacturing, restaurants and
hotels, communication, transportation, and financial
services from 1980 to 1991. Similarly, Pereira (2001)
examined the influence of public investment on
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private investment in the United States using impulse
response analysis and the VAR technique, concluding
on the effect of crowding.

Similarly, Erden and Holcombe (2005)
examined the effect of public investment on private
investment in developing countries between 1980 and
1997 using a balanced panel dataset of 19 developing
countries. They used fixed effect, random effect,
pooled ordinary least squares (POLS), and two stage
least squares (2SLS). Their analysis showed that
public investment should be used in conjunction with
private investment, thereby enhancing the crowding-
in effect. Similarly, Hassan et al. (2011) discovered
that public investment has a tendency to increase the
rate of return on private capital, thereby stimulating
private investment, using panel time series analysis on
four sectors of the Malaysian economy (construction,
transportation and communication, industry and trade,
and agriculture) between 1976 and 2006.

However, due to the implementation of savings
taxes, governmental investment may drown out
private investment in product, input, and financial
markets. The issue of crowding out has long been a
source of contention among economists. Public
investment entirely crowds out private investment in
some research papers (Keran, 1969, 1970), whereas
other studies show indications of partial crowding out
(Abrams & Schitz, 1978; Arestis & Karakitsos, 1982;
Cebula, Carlos, & Koch, 1981; Lombra & Torto,
1974; Zahn, 1978). As Blejer and Khan (1984) noted,
public investment in areas other than infrastructure
stifles private investment. Evans and Karras (1994)
bolstered this thesis further by analyzing a panel of
OECD nations and demonstrating a negative effect of
public capital on private capital, hence demonstrating
the crowding out effect. In a similar vein, Everhart and
Sumlinski (2001) discovered a negative association
between public and private investments using data
from 63 developing nations from 1970 to 2000,
thereby supporting the idea of crowding out.

Similarly, Bende-Nabende and Slater (2003)
used panel cointegration to examine the determinants
affecting private investment in ASEAN countries
from 1965 to 1999 and discovered that while state
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Introduction

The history of distance education dates back to
the 1700s. In 1728, Caleb Phillips appealed to the
Boston newspaper to encourage students to study
stenography anywhere in the country by exchanging
letters. That was the beginning of distance learning.

Isaac Pitman has made a significant contribution
to the development of distance education. In 1840, he
sent a letter to everyone with lesson topics. In 1856,
the Institute of Correspondence Education in Berlin
was founded by C. Tusen and G. Lanchenstein. The
training was also conducted by mail with training
materials, tests and more.

In 1873, the first correspondence schools were
established in the United States. Anna Eliot Ticknor is
the founder of the Ticknor Society for Women, where
students are believed to have learned by mail from a
distance. A year later, in 1874, Isaac Pitman proposed
to create his own curriculum by mail.

Shortly afterwards, in 1892, the University of
Chicago created the first distance learning program,
making it the first distance learning institution in the
United States. In 1899, Queen's University in Canada
began teaching distance learning to students.

In 1906, Calvert Elementary Schools in
Baltimore also began teaching distance learning. In
the first half of the twentieth century, with the advent
of new technologies, the development of distance

Doi: éros¥®! https://dx.doi.org/10.15863/TAS.2022.03.107.67

education accelerated, it was offered to students in a
variety of formats and. Thus, with the invention of
radio, the process of developing distance learning
accelerated, and new forms of working with students
emerged. The university that first introduced radio
teaching is believed to have been Pennsylvania State
University in 1922. Shortly afterwards, in 1925, the
University of lowa began offering scholarships for
five courses in radio broadcasting. In 1934, the
university opened the world's first educational
channel, which continues to this day.

With the advent of television in the 1950s,
television courses developed. Thus, by 1953,
television broadcasting of courses was very common
among U.S. and European universities.

In 1965, the University of Wisconsin introduced
a large-scale training program for physicians using the
telephone training format. In 1968, he received a
diploma in distance learning from Lincoln University
in Nebraska.

In the 1960s, distance education became
internationally recognized and actively developed
with the support of UNESCO. In 1963, the Prime
Minister of the United Kingdom, G. Wilson,
announced the creation of an “air university” that
would unite all educational institutions using distance
education. In 1969, the Open University was
established in England. Today, the university is very
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popular, with more than 200,000 students from
different countries studying in various fields.

In 1970, a working group was formed in
California to develop educational television courses.
An entire coastal public college was later established,
offering educational films to university libraries and
public television channels. In 1976, the first Coastline
Virtual College was opened. However, one
technology quickly replaced another, and it was soon
proposed to offer online courses via satellite stations,
and then the foundations of the Internet were laid.

In time, computers began to be used for distance
learning. Back in the 60s. IBM has developed a unique
Coursewriter distance learning program. It was
adapted for a variety of activities and was used at the
University of Alberta from 1968 to 1980. With the
invention of the Internet, humanity took a step forward
in educational technology.

During the 1980s, real-time learning
technologies improved and gained popularity among
companies and educational institutions. In 1981, the
U.S. Institute of Strategy and Management began
developing an online course program. In 1985,
Southeast University offered accredited degrees
through its online course system. The University of
Phoenix started in 1989 with real-time teaching.

During the 1990s, educational institutions used a
variety of distance learning technologies in both
synchronous and asynchronous learning modes.

Distance education in the Russian Federation
emerged on May 30, 1997, when Order No. 1050 of
the Russian Ministry of Education was issued, which
made it possible to conduct experiments in the field of
online education.[8]

Distance learning is becoming more and more
popular nowadays as the number of people who want
to study is increasing, but it is not possible to get it in
the form of full-time education.

Today, progress is evolving and changing
rapidly. Almost every minute there are changes,
updates and surprises in different parts of the planet.
Every day is spent under a strong flow of information.
The flow of information follows us at home, at work
and on vacation. Humans cannot function normally
without the influence of information. Understanding
and studying life takes place through the collection
and assimilation of information. A person's level of
knowledge is also determined by the amount of
information that a person learns over a period of time.

Therefore, the effective use of new information
technologies in improving education has become a
requirement of today, paving the way for modern
knowledge. The National Training Program and the
Law of the Republic of Uzbekistan "On Education"
also impose this responsibility on us. Distance
learning forms are used in the education system.
Distance learning is a new form of distance learning.
Distance  learning is independent learning.
Independent reading develops a person's ability to

think independently, assess the situation, draw
conclusions and make predictions.

Distance learning (distance learning, distributed
learning) is the process of exchanging knowledge,
skills and competencies between the teacher and the
student, as well as during the interactive interaction
between them. and an interactive source of
information resource that reflects all the components
specific to the learning process. (goals, content,
methods, organizational forms, teaching aids), within
the framework of the implementation of ICT tools.[1]

Another advantage of distance learning is that
the student can study at a convenient time and even
without leaving work. It is because of these
advantages that this style is now widely used in the
world. Many large businesses use this technique to
save millions of dollars a year in training or retraining.
Another advantage of distance learning is that the
duration of study is determined by the student, that is,
the student begins to study at any time, mastering the
materials under the supervision of the teacher.
Assimilation is determined by the completion of
assignments and tests. The sooner a student masters a
given curriculum, the sooner he or she will graduate
and receive a certificate. If he fails to master the
curriculum, he will be given the opportunity to work
independently and continue his studies.

It is well known that this method has many
advantages. All higher education institutions are
working on the implementation of distance learning
techniques and technologies. The development of
information technology requires a new approach to the
organization of distance learning. Modern models of
distance learning are based on communication and
network technologies. It is not necessary to gather a
certain number of people who want to study at the
location of the educational institution for distance
learning. Second, there is no need for the listener or
student to overspend. Third, the age limit for those
involved in this type of education can be excluded.
The contingent involved in distance learning can
consist of the following social groups:

e those who want to get a second higher or
additional education, training and retraining;

e heads of regional authorities
administrations;

e Young people who are unable to access
education due to the limited opportunities of the
traditional education system;

o employees of companies and enterprises who
want to raise their status of education to the level of
modern requirements;

e listeners who want a second parallel
information;
people from remote, underdeveloped areas;
persons with limited mobility;
people with disabilities;

military personnel, etc.

and
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In the context of Uzbekistan, the organization of
distance learning is very effective.

This type of education should be widely used
today.

Distance learning has led many teachers to adopt
new learning models. Distance education helps
students to be more independent, active and self-
reliant, to feel responsible, and to organize their
learning activities individually. 'ldi. Of course, this did
not go unnoaticed in the field of education. In this case,

distance learning begins without planning and
teaching time. In distance education, results,
conclusions and recommendations for the

development of online learning are needed, which is a
real problem for teachers and students.

In distance education, it means that your online
class is unfairly competing with things that distract
you from home. Try to avoid too many lectures to
keep the focus. Instead, focus on parts or specific parts
of the lesson plan online classroom to engage students.
In distance education, technology should help rather
than hinder the learning and teaching process. Many
educators complain about how online classrooms can
improve academic performance and the impact of
technology, especially mobile phones, on the learning
environment. What could be better for experimenting
with the technological method of creating a virtual
classroom? In this context, the impact of technology
on the educational process needs to be changed for the
better. The role of technology in the practice of
distance education is invaluable. I would like to list a
few of these technologies. These technologies help to
organize distance learning.

Design for interaction. Due to the lack of student
attention, distance learning poses challenges in
attracting students, especially from home. There
should be enough space in the virtual classroom to
interact. Interactive education and briefing encourage
students to be careful when participating in group
activities. Question and answer sessions, group
discussions, and periodic minutes - all of these help to
ask for an interactive tone. Don’t just communicate
with your students - engage them in active learning in
a virtual classroom. Applying the principles of
practice is a great way to engage students in the
learning process and see the value of an existing
lesson in context.

For example, if you teach the Pythagorean
theorem, an active teacher will ask each student to find
a tape measure in their home and measure the
hypotenuse length or diagonal of the room where the
student is located. If a student is studying a periodic
table of elements, look at the cotton boxes to identify
any chemical names from the periodic table in the
food information.

Clear graphics (Lucidchart). When doing
individual assignments, your students need to
organize their tasks and processes. Visual workspaces
like Lucidchart allow students to draw mind maps,

project plans, action plans, and more - all in a secure
collaboration with industry-leading web platforms.
Lucidchart also offers custom templates that allow
teachers to distribute, collect, and evaluate
assignments. Teachers can even encourage remote
teamwork with enhanced Lucidchart collaboration
tools such as Chat, comments, and color-coded
brainstorming sessions.

Weak (Slack). In order to complete group
assignments, your students will need to communicate
with each other, perhaps it’s time to introduce them to
Slack in the field of team communication. The use of
professional communication tools is a great way to
offer students an interesting learning experience in
addition to  their  after-school  professional
development. Also, how funny would it be to talk to
one of your classmates about “getting vulnerable”?

Canvas. In recent years, online education
through digital infrastructure such as Canvas has been
developing rapidly. In addition to paid plans, this
online education management system provides free
open platforms for colleges 2-4, K-12 schools,

nonprofits specializing in public services or
education, and public institutions focused on
education.

Teachers who use the canvas appreciate the
functionality of its flexible cloud technology and the
robust learning management system. The canvas even
provides free access to all site information, making it
easy for educators to conduct research.[6]

Development of distance education in
Uzbekistan. Uzbekistan, like other countries of the
Commonwealth of Independent States, is working
hard to bring its education system up to world
standards. The large area of our country and the
presence of geographically remote regions are the
main reasons for the development of e-learning. In the
current era of financial scarcity, this type of education
should be widely used. It is natural that there are some
problems with the introduction of this type of
education. These are mainly the lack of funds,
technical equipment and qualified engineers and
teachers in this field, but we need to solve these
problems as much as possible, because the
organization of distance learning in Uzbekistan is very
effective.

Today, many presidential decrees and
resolutions of the Oliy Majlis have been issued on the
computerization of education and industry and the
development of information technology in these areas.
As a result, a lot has been done in the last five years in
the Republic. For example, the Tashkent University of
Information Technology was established in 2002, and
since this year the university has been training
specialists in the field of computers and
communications, radio and information networks,
software and e-commerce. Many new educational
programs and e-books are being developed by these
and other higher education institutions.
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Introduction

The concept of communication and its main
characteristics Communication is primarily a social
process in which there is an exchange of experience,
methods of activity, skills, and results of activity. E. I.
Passov points out that communication is always a
rational and emotional interaction of people, during
which a commonality of thoughts is revealed, a way
of life is formed. This is the most important condition
for the formation of consciousness and self-awareness
of the individual. [1]

The phenomenon of communication cannot be
reduced to pragmatics (a number of programs for
teaching a foreign language are based precisely on this
understanding of communication). This is the
environment, and the way of existence, and the person
himself. Communication is an independent activity.
The goal of communication is always to change
relationships. Communication is the processing of
people by people.

The goal of communication is always to change
relationships. Communication is the processing of
people by people. Consider the main characteristics of
communication: purpose, result, methods, means and
units of communication. Communication has its own
subject (what the communication is aimed at).

Doi: éos¥e! https://dx.doi.org/10.15863/TAS.2022.03.107.68

Ways of communication: perceptual, interactive,
informational, etc. Communication means are divided
into verbal (i.e., the main types of speech activity that
we teach in the process of studying a foreign language:
speaking, writing, listening, reading) and non-verbal
(facial expressions, gestures, intonation, pace,
posture, etc.). There is an opinion that verbal means
play a much smaller role in comparison with non-
verbal ones.

Units of communication are situations as
systems of relationships. Precisely because the
situation is a unit of communication, the teaching of a
foreign language in the classroom is based on
situations that should have all the basic characteristics
of communication, despite the fact that they are
mostly educational, and not real.

Oral and written speech, as well as both of their
sides, function in an inseparable unity; in the process
of communication, the speaker and the listener often
change places (as well as the reader and the writer).
Therefore, teaching them should proceed in
interconnection and interdependence. The lag of one
type of speech activity hinders the development of
another type.

Literature review and methodology.

Obviously, communication is aimed at the There are three aspects of linguistic phenomena:
relationship of students. language, speech, speech activity. The main types of
speech activity were singled out by L. V. Shcherba,
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who, however, believed that speech activity is one of
the aspects of the language. He proposed to
distinguish three aspects of language: speech, i.e., the
process of speaking and understanding; language, i.e.,
ordered linguistic experience; linguistic material, i.e.,
disordered linguistic experience. [2]

The next interpretation of speech activity is
connected with the psychological works of L. S.
Vygotsky and A. N. Leontiev. Since the mid 70s. 20™
century the concept of “communication activity” is
introduced - communicative and speech activity
receives a narrower interpretation; that is, as an
activity, the motive of which is associated with the
production of speech itself, therefore we are talking
today when teaching a foreign language about
communication (it acts as an activity), the purpose of
which is in changing relationships.

Oral communication consists of speaking and
listening, which in the methodology are called
listening. It is important to understand that the
concepts of listening and listening are not
synonymous. Listening is the acoustic perception of
the scale, listening, in addition to listening, involves
hearing, i.e. understanding and interpreting the
perceived information.

Listening can act as an independent type of
speech activity (for example, listening to reports,
films) or enter into dialogic communication as a
receptive component, being one of the sides of
speaking. Listening, unlike speaking, is a receptive
type of speech activity. The form of its flow is
internal, unexpressed. However, the listener affects
the communication: his reaction (laughter, remarks,
and gestures) causes an immediate impact. Thus,
listening is a reactive type of speech activity.

Listening can be direct, contact (dialogical
communication) and indirect, distant (radio,
television). Listening is a complex type of speech
activity, since the processes of listening in real
communication are irreversible and cannot be
analyzed and fixed. New information replaces the old,
what has been said disappears irrevocably. Often there
is not enough time to think about what was heard, and
therefore understanding is often not achieved and the
communication process is disrupted.

Let us consider in detail how the process of

listening proceeds from a psychological and
physiological point of view.
Psychological and physiological nature of

listening. As we have already said, listening refers to
the receptive type of speech activity and is the
perception and understanding of speech by ear at the
time of its generation. The following components are
necessary for the implementation of the act of
communication: the source (the speaker); message
(text) transmitted through the auditory canal; recipient
(listener). At the same time, the act of communication
is performed in a certain situation - the sounding text
is always addressed to a specific listener. It is

necessary to establish who is speaking and to whom
he is addressing. The listener not only perceives the
text, but interacts with it. Texts are essentially
meaningless, they acquire it as a result of the
interaction of the text with the activity of the listener
in understanding this text, so there are situations when
we understand much more than was actually said in a
given message. The changed balance of knowledge
(information) is a prerequisite  for further
understanding of the text. Information flows both in
the direction from the text to the listener and from the
listener to the text.

Therefore, despite the fact that we refer to
listening as a receptive type of speech activity, the
listener is active, therefore listening is a perceptual
mental-nemic activity. Perceptual because there is a
direct active reflection of external and internal objects
by the cognitive sphere of a person. Cognitive -
because its implementation is associated with basic
mental operations: analysis, synthesis, induction,
deduction, and comparison, mnemonic (from the
Greek mnemonicon - the art of memorization). There
are actions of recognition, identification as a result of
comparison with the standard stored in memory.

Difficulties of listening In the practice of
teaching a foreign language, listening remained for a
long time, as it were, on the periphery of the
educational process, and in the methodology of
teaching a foreign language it was a kind of
"Cinderella”, so it is no coincidence that a large
number of problems and failures are associated with
listening.

Discussion and result.

Let's look at the difficulties in more detail.

1. The first group of difficulties are the
difficulties associated with the conditions of
perception. Here, the one-time and short-term
presentation of information plays an important role,
which requires a quick reaction from the listener when
perceiving the sounding text. Equally important is the
pace set by the speaker. The pace of speaking depends
on the particular language. The average rate of English
speech is 250 syllables per minute, German - 220,
French - 330. This is because different languages have
different letter capacities. So, the average German
word consists of 6-13 letters, and the English word
consists of 4-5 letters. Therefore, the capacity of
German letters is lower than that of English letters.
Difficulties in listening are often associated with the
source of listening (who is it - a live partner in the
process of direct contact, sounding speech from an
audio cassette or a radio text in distant listening). At
the same time, the influence is exerted by the timbre,
the strength of the voice, the individual characteristics
of speech, the existing deviations from the idiomatic /
normative pronunciation, the gender of the speaker
(male or female voice), as well as age (children's or
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adult voice). It is known that understanding children's
voices requires certain skills.

Many methodologists note that in real
communication it is impossible to adjust the duration,
volume and clarity of the sound of the text, so the
listener gets tired quickly, his attention is scattered,
which, in turn, leads to a loss of interest, Kills the
motivation for further work with the audio text. [3]

2. The next group of difficulties is related to the
perception of the linguistic form and the content of the
audio text. Obviously, the language difficulties of the
text distract the listeners from the content and the
process of understanding is disturbed. A significant
role is played by the length of sentences perceived by
the listener, the presence of unfamiliar lexical,
grammatical language material, the presence of
homonyms in the information (words belonging to the
same part of speech and sounding the same, but
different in meaning), for example, der Ball - ball, der
Ball - a ball as a dance evening; homophones (words
that sound the same but have different spellings):
week - week, weak - weak.

There are also so-called false friends of the
translator, internationalisms that have a different
meaning in a foreign language, words that are used in
a figurative sense, polysemantic words, for example,
letter - a letter, a letter, a paragraph, a person who
rents, erudition, etc. Difficulties related to the content
of the audio text are related to understanding the facts
(numbers, dates, proper names, geographical names,
etc.), the logic of presentation due to the large amount
of factual information, as well as the general idea of
the text, which often happens if the main idea
expressed implicitly, and the text is linguistically
complex.

3. The third group of difficulties is related to the
form of presentation audio text. The German
didacticist B. Dahlgaus, having studied various forms
of presenting audio texts (audio text with illustration,
listening based on printed text and without support
when presenting audio text, single and multiple
presentation of the text), believes that listening
comprehension of the text depends on factors such as
complexity text (the more complex the text, the more
support is required to remove difficulties), the
language experience of students (the more competent
and experienced students are, the faster they are able
to give up support in the form of printed text and other
illustrations, the faster you can move on to listening to
texts without pauses), educational goals and
objectives (if the task is to prepare students for a real
situation and form a truly auditory competence, one
should abandon the printed basis).

In a real communication situation, non-verbal
information helps students understand audio texts, for
example, facial expressions, gestures; illustrations and
photographs can also help in educational gestures.
However, from the very beginning of training, the
teacher must remember that he is preparing students

for a real situation of communication, so the supports
should be reduced, preparing students, for example, to
understand the text without re-listening. [4]

4. There are difficulties associated with the
perception of a certain type of speech activity and type
of utterance. It is obvious that it is easier to perceive
monologue texts than dialogic ones, and among
monologues it is easier to perceive plot texts than
descriptive ones.

5. A special group is the difficulties associated
with the socio-cultural component of teaching foreign
languages. Ignorance of socio-cultural characteristics
can lead to a misunderstanding of the partner's speech
behavior, as well as disrupt the understanding of
information perceived by ear.

Listening mechanisms and their impact on
learning success. Listening as any process is based on
certain psycho-physiological mechanisms:
perception, recognition and understanding. Perception
mechanisms include the mechanism of internal
pronunciation, operational and long-term memory,
identification (comparison), anticipation
(probabilistic forecasting). The success of listening is
associated with the mechanisms of the so-called
auditory memory and depends on the size of the
"operational unit of perception”, i.e., the ability to
retain segments of speech in memory. It is on the
ability to retain the perceived segments of speech in
memory that the process of understanding the audio
text, the possibility of its subsequent interpretation,
depends. Thanks to auditory operative memory, the
student keeps words and phrases in his head, getting
the time he needs to comprehend the information he
has heard.

However, auditory reception of information is
impossible without the participation of internal
speaking. The effect of understanding depends on the
success of the "internal imitation" of audible speech.
Thanks to the mechanism of internal pronunciation,
sound images turn into articulatory ones, there is an
"internal imitation" of the perceived audio fragment.
If we imitate correctly, then we perceive correctly. [5]

When perceiving speech, there is a constant
identification of incoming signals and patterns that are
stored in our memory. At the same time, the process
of identification is connected with the past experience
of a person, as well as with his sensory-emotional
sphere.

It is obvious that the better long-term memory is
developed, the more effective identification occurs.
Researchers have found that even before the start of
perception, as soon as the mindset for listening
appears, the articulatory organs already show minimal
activity. Due to this, certain patterns are aroused in the
listener's cognition. Such presetting is the basis for the
operation of the anticipation or prediction mechanism,
which makes it possible to predict the end of a word
or phrase from the beginning. There are linguistic and
semantic forecasting.[6]
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Linguistic prediction is facilitated by the skill of
word compatibility. Knowing the rules for the
compatibility of lexical units, students with a greater
and lesser degree of probability can predict the content
of incoming information, since the word compatibility
in the language is limited. Semantic prediction is
provided by the context, the situation of
communication, the personal experience of the
listener, his knowledge. The success of semantic
forecasting largely depends on the listener's
expectations.

The richer our knowledge of the world, a
particular topic or situation, the richer our vocabulary,
the greater our ability to predict content and use
context clues. But recognition is not yet
understanding. The basis of understanding is the
mechanism of comprehension, which already
functions at the level of actual awareness based on the
analytical and synthetic activity of the brain. The
comprehension mechanism compresses phrases and
individual fragments of text by omitting details and,
leaving only semantic milestones in memory, releases
it to receive a new portion of information.[7]

The main characteristics of understanding are
completeness, precision, depth. The depth of
penetration into the meaning of the perceived
information indicates the level of understanding. As a
rule, two main levels of understanding are
distinguished: the meanings of language units, the
level of facts and meaning (critical). But there is no
single concept in this regard. So, A. R. Luria and other
researchers distinguish the following levels of text
understanding:

» fragmentary (individual LU);

> global (message topics);

> detailed (of facts);

> critical (subtext).

Levels of understanding allow you to judge the
levels of learning students and specify learning
objectives. So, the value of the operational unit of
perception (auditory RAM) depends on the internal
imitation (correctly imitate — recognize correctly) as
a result — identification (continuous comparison of
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NH®OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOI'NN KAK CPEJACTBO OBYYEHUSA
HNHOCTPAHHOMY A3BIKY

Annomauyun. B Oannoiti cmamve NOOYEPKUBAECTNCS BANHCHOCMb, NPUOABAEMAs. UHOCMPAHHLIM A3bIKAM 8
Pecnybnuke Y3bexucman, u UHHOBAYUOHHBIE MEXHOLO2UU, HEOOX0OUMbBLE OIS UX U3YUEHUSL.

Knrouesvle cnosa: uepa, unocmpanHbulil s136iK, UHHOBAYUOHHBLE MEXHON02UU, MEXHOL0UYECKUe UHCIMPYMEHINbL,
Caatiovl, OUOAKMUYECKUX 3A0aY, MEemMOObl.

Benenne TOJTOTOBKH ~ CIIEIUAINCTOB, BJIAACIOMINX JTUMH

B Hacrosiee BpeMst Bce IIKOJIBI CTPaHbI BEYT SI3bIKAMH, M Ha 3TOW OCHOBE HX JIOCTIDKCHHH B
aKTHBHYIO paboTy 1o obecreueHno 000pyI0BaHNEM MHPOBOM pa3BUTUH W HIMPOKOTO HCIIOJIB30BAHUS
s iepenaun MUKT. Inst Toro uto6s1 3¢dexTrBHO MHPOBbIE HH(POPMAIIMOHHBIE PECYPCHI, PA0OTAIOT HaJ
UCIIONIb30BaTh TaKHe CPE/ICTBA B ydyeOHOM Ipolecce, CO3JJaHUEM YCIIOBHH M BO3MOXKHOCTEH AJISI Pa3sBUTHS
B TIEpBYIO OdYepesb, caM IperoJaBaTelb JIO0KeH MEXIYHApPOJHOTO COTPYTHUYECTBA M INAJIOTa, a I
BIAaJCTh HaBBIKAMH pPabOTHI C COOTBETCTBYIOIIUMH 3TOr0 HEOOXOMMO BBITIOIHUTE PSAJ] BAXKHBIX 3a7ad.
npueMamMu. MBI mepeXKuBaeM TEPHOJA  IOJHOTO
M3MEHEHHs M ajanTtanuu B oOpa3oBaHHH. CeromHs OO0cyskaeHne M peKOMEeHIAINH.
caM yduTeldb JODKEH o00nanare  IIyOOKHMU IlosroMmy B Hamel cTpaHe Ha TPaKTHKE
3HAHUSAMH, BBICOKUMH JTyXOBHO-HPaBCTBEHHBIMHU IpUMEHSIeTCS 00yd4eHHE WHOCTPAHHBIM S3BIKAM C
kauyecTBamu. CaMa XHU3Hb TpeOyeT, YTOObl YUHTEIb MepBBIX  KJIacCOB  00Ie00pa3oBaTeNbHBIX — LIKOJ
ObUT TBOPUYECKMM XYJOXXHHUKOM, BOCTPEOOBaHHBIM CHavyaja B WIPOBOH Qopme, a 3areM B KayecTBe
Bcer/ia. JTo TpeOoBaHNE BPEMEHH. OCHOBHOTO TIpeJMeTa OOY4YeHUs C HCHOJIb30BaHUEM

IlyreM BHempeHus  TEpPEelOBBIX  METOJOB cpeacts KT. YToOBl 1OCTOMHO 3aIiMInaTh 4ecTb
o0y4eHUss €  HCHOJB30BAHMEM  COBPEMEHHBIX CTpaHbI HA MUPOBOM apeHe, Hallla MOJIOJIEKb JOIKHA,
He1arorndeckux u nH}popMannoHHO- MPEXkAe BCEro, YMETb KOHKYPHUPOBaTb CO CBOUMH
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA, 0o0ydeHus 3apyOeKHBIMH CBepCcTHHKaMH. CeromHs KOHKYpC
MOJIPACTAIONIETO MOKOJICHUS! WHOCTPAHHBIM SI3BIKaM, MIPOBOJIUTCS HA MHOCTPAHHBIX S3BIKAaX, B YaCTHOCTH,

KapAUHAJIbHOT O COBEPUHICHCTBOBAHUA CHUCTCMBI
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Ha aHTJIMHACKOM, KOTOPBIH SIBISIETCSA MEKYHAPOIHBIM CpenctBa KT — xkoMIbploTepHasl TEXHHKA,
JIETIOBBIM SI3BIKOM. MarHuTo(OoHBI, KHUTH, BUJICOAINapaTypa,

M3BecTHO, YTO YENOBEK MOayYaeT HHGOPMAIIHIO
yepe3 ciayx — 15 %, 3penne — 25 %, mpu
OJIHOBPEMEHHOM  3PEHUHU 65 %. Ilpm
HCIIOJIb30BaHUM JTF000# (hOPMBI YPOKOB MBI JTOJIKHBI
CTPEMUTHCS K BOCITUTAHUIO NIETEH, IPUBHECCHHUIO MM
HOBIIECTB B JYXOBHBIH MHp, Ppa3BHTHIO UX
MTO3HABATENIFHBIX CIIOCOOHOCTEH, PACKPHITHIO HOBBIX
rpaHel yUYEHUKa.

Jus  pmocTiokeHWsT 00O  [eNmu  y9uTems-
WCCIIeIOBATeNN JOJDKHBl aKTHBHO YYacTBOBAaTh H
MPOSIBJIATh MHUIIMATHBY BO BHEAPCHUU WHHOBAIUI U
pepopm. Ocoboe BHUMAHWE CIEAYET YICIUTH
00yueHHIO sI3bIKY. IIpH OCBEIICHUU TEM MBI MOXEM
ucnonb3oBath WHCTpyMeHTHl WKT, utoOBl naTh
YYaIIMMCsl MHOTO MH(OpPMAIIMU U MPEICTABUTH €€ B
BHUJIC CJAMIOB.

Crnaifipl MOXKHO CKadaTh M3 HHTEPHETA, HO MBI
MOJKEM ITOATOTOBUTH UX M CAMH MCXOI U3 TeMbI. Ha
3aHATUAX 110 WHOCTPAaHHOMY S3BIKY MBI MOXEM
ucnone3zoBath cpencrsa UKT nmns TectupoBanust

YYaImuxcs, BBITIOJTHEHUS yIpaXxHeHUI "
OpTaHU3aAIIH pa3THYHBIX TOJIOBOJIOMOK.
UcnonszoBanne cpeactB  WMKT Ha  ypokax
HHOCTPAHHOI'O SA3bIKA, HCCOMHCHHO, IIOBBICHUT

HHTEpEeC yJalerocs K ypoky, a BMECTE C TeM ITOBBICUT
3(h(HEeKTUBHOCTH 00YUCHHUSL.

B 5T0M cuTyanuu y4eHUK U BUAUT, U CIIBILINUT,
obmaercst ¢ KommbloTepoM. I[Ipu cTpemMHuTETLHOM
pa3BUTHH HHPOPMAIIMOHHBIX 1 KOMMYHHKAITHOHHBIX
TEXHOJIOTHH, YTO SBJISETCS OMHOH M3 OCOOCHHOCTEH
Hallero BPEMEHH, 0co00e BHHMAHHE YIEISIETCS
HOBOMY IOAXOAY K 00pa3oBaTelIbHOMY INPOIECCY H
ero OpraHM3alNH, HCTIONIb30BAHHIO ero
BO3MOXHOCTEH.

XXI Bek — BEK BBICOKHMX TEXHOJIOTHM, M Hallla
COBpPEMEHHAsI MOJIOIEKb HE TOJBKO B PYCie BESHUH
BPEMEHH, HO U B pyCJIe Pa3BUTHUS JIEKTPOHHOTO MHpA.
ITosTomy TpeOyercss HMHOW MOAXOA K MPOIECCY
BOCTIMTaHMA MOJIPACTAIONIETO MOKOJeHUS. MeHsaeTcs
W pONb YYHTEIs Ha YpoKax. YUHTeNnb ceiuac B
OCHOBHOM BBICTYIIaeT B pos (acuimraropa. Bpems
TpeOyeT, 4TOObI YUHUTENs, CTPEMSIIHUECS UATH B HOTY
CO BpPEMEHeM, OBIIM TOTOBBI OXKMBHTH JIIOOYIO 9acTh
ypoka ¢ nomouisto UKT.

Buenpenmne nH(pOpPMaIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
o0Opa3oBaTeNpHBIN  TpollecC  NpHOOpeTaeT  Bce
Oonpiee 3HaYeHHWE, OCOOEHHO B TPETOJAaBAaHUHM H
N3yYeHUH HWHOCTPaHHBIX S3BIKOB. Hosrie
MHGOPMALMOHHBIE TEXHOJIOTHH OTKPBIBAIOT OOJIBIINE
BO3MOXXHOCTH B OOYYEHUM aHIJIMHCKOMY SI3BIKY,
UTparoT BaXXHYIO POJb B MOJY4YE€HUM KadeCTBEHHBIX
3HAaHWH B HayKe W MOBHIMIAIOT 3((PEKTHBHOCTD
oOpazoBaHus. I3BecTHO, YTO B COOTBETCTBHH C
TpeOOBaHUSIMH BPEMEHH HHU OJIHO 3aHSATHE 110 ITOMY

3JIEKTPOHHBIC JJOCKU — 3KOHOMSIT BPEMsl M JTAIOT BCE
6onbine u Oombine wHGOpMaruu. CerogHs MOJOMABIC
JIIOM TaKXKE HE TPATAT BPEMs Ha MOUCK M IPOCMOTP
KHUTH U1 MOJTyYCHHS JIOIOJIHUTEILHOM
nHpopManuy, a oOpamarTcs K MHTEpHETY, 4TOOHI

COXpaHMTh e€e. B pe3ympraTe HCIOIB30BAHUS
WnTtepHera um ero OoONpIIAX BO3MOXHOCTEH B
00y4eHnn MHOCTPAaHHBIM A3BIKAM pactyT
TICPCTIEKTHUBBI BHEJIPEHUSA MYJIbTUMEIUHHBIX

TEXHOJIOTHH B y4eOHO-TIeJarOTHYECKHUH MpoIiecc.

W3BectHO, uTo IHTEpHET HCHONB3yeTCs Kak
OCHOBHOE CPEACTBO KOMMYHHKAIMH, WH(poOpManuy,
o01enusi, oOpa3oBanusi W paspieueHus. [Ipu stom
TIPY MOoUCKe HH(OPMALINK B CETH OOJIbIIOE BHUMAHUE
yaensercss OOydeHHIO paboTe C  OCHOBHBIMH
CpeICTBaMH KOMMYHHKAaIMU (3JIEKTPOHHAS II0YTa,
gar). Ha HavanpHOM »STame mporecc oOMeHa
nHpopManuei OrpaHUYMBAETCS MHCbMEHHBIM
TEKCTOM, HO TIIOCTEIICHHO K HEMYy J00aBIAIOTCA
rpadudecKue u 3BYKOBBIE TOKYMEHTEHI.

B HacTosIlIee BpeMs BO3MOXKHOCTH,
npenoctaBigemble UKT u HuTepHeToM, HIMpPOKO
UCIIOJIB3YIOTCS B TIPOLIEcCe HAPOAHOTO 00pa30BaHMs B
cTpaHe. Hampumep, 3a 3TH ToABl MOYTH Bce
LIKOJIbHBIE YYHUTENs YIyYIIWIA CBOM HaBBIKH B
o6JiacTi MHOOPMALMOHHBIX TEXHOJIOTHH, PACIIUPHIIH
CBOM 3HAHUs U Terepb KoM(opTHO padoTaroT B Word,
Excel, PowerPoint. HTEepHET AOCTYHnEeH Ui BCeX
HallMX NpernoAaBaTeiell HHOCTPAHHBIX S3bIKOB U
cTyneHToB. [IpuBeneHHas BbIe HHOOPMAITHS
MMOKa3BIBaeT, YTO ©CTh BO3MOXHOCTH Oojee
3¢ (eKTHBHO HCIONB30BaTh MHTEpHET Ha 3aHITUIX
110 HTHOCTPAHHOMY SI3BIKY.

Pan numakTHYecKWX 3a7ad MOXKHO PELINThH 3a
cuer wucnoip3oBanuss WMKT wu, B 4acTtHOCTH,
MHrepHeTa Ha ypoKax aHITIMICKOrO si3bIKa. 13 31X,

» IIpy NPOBEpKe 3HAHUH yUalInuXcs;

» pasiuuHble on-line, T.e. HMHTEPAKTUBHBIC
TECTBI;
» oduaitH-TecThl, T.C. UCTIONIb30BaHHE

3JIEKTPOHHBIX BEPCUHN TECTOB;

B uHTEpHET-CHCTEME €CTh MHOI'O TECTOB MJIS
ydaluxcs OT Ha4YaJIbHOTO 10 IPOABUHYTOrO YPOBHS.

IIpeumyiecTBO TakUX TECTOB Il YHUTaTeNs
3aKJIF0YAeTCs B 00BEKTUBHOCTHU M OBICTPOTE PEAKIINH.
OnHOBpEMEHHOE TECTUPOBAHUE YUAIUXCS C Pa3HBIM
YpOBHEM 3HaHWH B OOBSCHEHWH HOBOW TEMBI:
TOBBIIIIEHUE KAadyecTBa YPOKOB C TOMOINIbIO (OTO,
pOJMKOB, (QHUIBMOB, BHACOPOJIWKOB, HAIMPHUMED,
yJalyecsi He TOJIBKO IOJIy4alOT M3 TEKCTa KHHTHU
MPOCTHIC CBEJICHHUS O PA3HBIX 3apyOEkKHBIX CTpaHaX,
HO TaK)X€ BHUPTyalbHbIE IIYyTEUIECTBUA IO 3TUM
CTpaHaM, a TaKXkKe IPOCMOTP BUJICO, IECCH, KITUTIOB 00
HUX TpajuLUsAX. DTO TAKXKE 3HAUUTEIHHO YCHUIIUBAET

TpeaMeTy He TOJKHO TIPOBOIHUTHCS 6e3 JKEJIaHWE CTYACHTOB YYHTBHCA, 3aKpeIliad TEMY,
MPEACTABICHUS YUUTEIS WIN yUalluxcs. cozaBast TIIPOCKT, uia JOIOJIHUTEIBHY O
[ ]
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HHOPMALIMIO BO BpPEMS  MEXIUCIUILTHHAPHBIX OTPEAaKTHPOBAHHOTO ~ TOMa,  MOCKOJNBKY  OH

3aHSATHH, TOTOBSI TIPE3CHTALMIO WM OOIasch C
UHOCTPAHHBIMH JPY3bsMU 110 3JEKTPOHHON HOYTE.

[pu oOyuenun ¢ wucnonb3oBanuem WKT
Y4UTENb JOKEH MOATOTOBUTh U CIUIAHUPOBATh B
COOTBETCTBUH c I'ocynapcTBeHHBIMU
oOpaszoBatensHBIMH cTaHmapTamu. Ha ypoxe UKT
HUKOTIa HE CMOJXET 3aMEHHUThb Y4YWTENsd, a CKOpee
MOCIyKUT eMmy omopoi. Ilo comepxaHuio ypoka
ciaenyer pazymHo ucnonb3oBate UKT wu npyrue
Nearorndeckue TEXHOIOTMU moouepenHo. lLlensro
npumerernss KT B yueOHOM mporecce sBISETCS
oborarieHre ypoka, npepocTaBieHue nHpopMaluy,
KOTOpPYI0O HE MOXeT JaTh IpocTas KHMHTa,
JUaKTUYECKHE BBICTABKU.

OnHako a1 TOro, 4troObl B IIOJHOH Mepe
Bocnosb3oBarkes npeumyinecrsamu UKT B mmobom
yueObHOM 3aBeneHuu S, HE0OXOAUMO BBIMOIHUTH
onpeneneHHsle ycnoBus. K HUM OTHOCATCS Hanu4ue
KOMIIBIOTEPOB M CIIEHUAIIUCTOB IO 3JIEKTPOHHOMY
o0ydeHnio, a TaKke  HaIMIMe  HATESKHOU
MHQPACTPYKTYpHI, KOTOpas MMEET IEPBOCTEIIEHHOE
3HaueHne i1 ycmexa mobor WKT-unTerpammm.
WudpacTpykTypa BKIIOUaeT B ceds, cpeau IpodUero,
KOMITBIOTEpBI, OBICTpOE MoJKIOUYeHHe K VHTepHeTy,
Oc3omacHple IUIATGOPMBI, OMBIT W  IMOCTOSHHOE
oOy4yeHue yuuTelel, IocienHee OBbUIO COYTEHO
KPUTHYCCKU BaXXHBIM I YCII€Xa HUCIIOJIb30BaHUA
TEXHOJIOTUH B SI3bIKOBOM KJIaccCe.

BrioniHe ecTeCTBEHHO, UTO €CIIN y HHCTPYKTOPOB
HET HABBIKOB WCIIONB30BaHUS TEXHOJOTHH, OHH
MPEANOYTYT BOOOIE HE UCTIONB30BATh UX, JAXKE €CIH
oHH noctymnHbl. Kpome Toro, Op110 00HapyXeHO, 9TO
OTHOILIECHHE YUHUTENEH K UCTIONIb30BAHUIO TEXHOJIOTHH
B SI3BIKOBBIX KJIacCaX SIBJISIETCS OCHOBHBIM (haKTOpPOM,
OMPCACIIAIOINM CTECTICHb MHTETPAIlNN TEXHOJIOTUH B
y4eOHyI0 IporpaMMy U €€ ycIex.

VYerpanuB  Kak  OpeuMyLIeCTBa, Tak U
MPEIATCTBUA UCIIOJIB30BaAHUA TEXHOJIOTUH B y'—I@6H0ﬁ
cperne, pacTyimui u OBICTPBIN poct
I/IH(i)OpMaI_[I/IOHHI)IX n KOMMYHUKAITUOHHBIX

TEXHOJIOTUH HE MOXKET OCTaThCsl HE3aMCUYCHHBIM B
o0NacTH INpPenojaBaHHs HHOCTPAHHBIX  S3BIKOB,
HOCKOJIbKY NPEUMYIIECTBA YMHOXKAIOTCS, a HOBBIC
MOKOJICHUs, Oynydn IuQpOBEIME abopUTeHAMH,
TEXHOJIOTUYECKH MOJKOBaHHBIA. CleoBaTenbHO,
Ba)XHO MPOA0JDKATh U3y4aTh YCIOBUS, TP KOTOPBIX
TEXHOJIOTHSI MOXKET OBITh MCIOJIb30BaHA HAMITYUIIUM
obpa3zom, 4TOOBI HCMOIB30BATh €€ MOTEHIMATbHBIC
NperMYIIEeCTBA U MPEOJI0JIeBaTh MPENsITCTBUSL. DTO
UCCJICJIOBAHHE SIBJISIETCS OCHOBHOHM 1I€JIBIO  3TOTO

References:

HampasJieH Ha OOCY>K/IEHHE BONPOCAa HHTETrPaLUH
WH(QOPMAMOHHBIX TEXHOJOTHH B IIpernojaBaHue
SI3BIKOB C HAMEpEHUEM OOCYAHTH €ro MPEeuMYIIecTBa
W HENOCTaTKM C TOYKH 3pPEHHS  peajbHBIX
nojp3oBareNieil. ¥ MpoecCHOHATOB U3  Pa3HBIX
KOHTEKCTOB.

B zaxmouenune, o0ydast HHOCTPAHHOMY SI3BIKY €
MIOMOILIBIO ceTH VIHTepHeT, Kak MperoaBaTeiy, Tak 1
CTYIOCHTHl OyIyT HMMeTb yNOOHBIE BO3MOXKHOCTH B
cBoeli pabore, mostomy BHeaperne KT B yueOHbri
mpolecc  SBISIETCS  aKTyaldbHBIM  BOIIPOCOM.
3¢ HEeKTHBHOCTD COBPEMEHHBIX YPOKOB JIOCTHI'AETCS
3a cyeT O00pa3oBaTENbHBIX IPOTPaMM, IIOHCKA
nHpopmanuu B cety IHTEpHET, KaK CIIE/ICTBHE, pOCTa
WHTEpeca K W3YYCHHUIO HMHOCTPAHHOTO S3BIKA,
MOHUMaHHS aKTYaJIbHOCTH MEXKHAIMOHAIBHOTO |
MEXKYJIbTYpHOTO OOIICHHS, pacIIipeHust chepsl
00pa3oBaTeIbHOMN CpeIbl.

Ha ™mo#l B3rsd, 3TOT BCIUIECK HHTEpeca K
NPUHIUIHATEHON HHTETPalliH TEXHOIOTHH SBIACTCS
JOJITOXKIAHHBIM ~ JIONOJIHEHHEM K  JIUTeparype,
TIOCKOJIBKY S paboTal ¢ TEXHHYECKH ITOJKOBAaHHBIMU
YUYHUTEISIMH, KOTOPBIC, HECMOTPS Ha XOPOIIHE 3HAHUS
U OIIBIT MCIIOJB30BAHUSI CAMBIX pa3HbIX BeO-CalTOB,
WHCTPYMEHTOB, NPUJIOKEHUH U T. 1. B UX 00y4eHHUU
S3BIKY HE XBaTaeT HOY-Xay O TOM, Kak pa3pabarbiBaTh
Kypchl ~ CMEUIAHHOTO  OOyuYeHHsT W  BHEIPSATH
TEXHOJIOTHH TPUHLUITAATEHBIM 00pa3oM.

3akJir0ueHue.

WuTepecHo, WT0 B HEOABHHUX ITyONHKAIUSIX
CMeIaHHoe 00y4eHHe, KOTOPOe MOXHO OIpPEIeITUTh
KaK «I3BIKOBOM Kypc, KOTOpHIA codeTaeT B cebe
OYHBIH KJIACCHBIH KOMIIOHCHT C COOTBETCTBYIOLIMM
WCTIONb30BAHUEM TEXHOJIOTHI», HE TaK IIHUPOKO
YIOMMHAETCS, KaK 3TO OBUIO KOTJAa-TO C aBTOPHI
Tenephb CChUIAIOTCS Ha MHTETPAIMIO TEXHOJIOTHSI UITH
BKItoueHue TPSY (TexHONOTHS pacHIMPEHHOTO
s3bIKa y49ych). HemoHsTHO, B 4eM MpHYMHA 3TOTO
nepexoa, HO JUIs STOW TJIaBbl 51 He Oyay pasinyarhb
STH TEPMUHBI U TPEAIIOJIOKUTh, YTO COBET, JAHHBIH
10 TIPUHSTHIO IIPHHIUITHAIBFHOTO TOIX0/1a, aKTyaJleH
UL BceX. B yCIOBHSAX HE3aBUCHMOCTH HaIlla CTpaHa
MPOBOJIUT KOpPEHHBIE peopMBI BO BceX cdepax
OOIIECTBEHHOTO Pa3BUTHA, YTOOBl BOCIHUTHIBATH
HalIUX JeTed Ha YypOBHE MHUPOBBIX CTaHAApPTOB,
UCXOJ W3 HAIUX HAIIMOHAJIBHBIX OCOOCHHOCTEH U
MacITaboB COBPEMEHHBIX TEXHOJIOTHYECKHUX
MIPOIIECCOB.
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