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STUDY ON THE CONSUMPTION LEVEL OF RURAL RESIDENTS IN
CHINA

Abstract: Since the reform and opening-up, great changes have taken place in China and the public standards
of living in China’s rural areas have improved dramatically. This paper aimed to figures out what factors that
make difference on the consumption level of rural residents in China. Three affecting factors were chosen as
explanatory variables: Rural Consumer Price Index, per capita disposable income of rural residents, Engel
Coefficient of rural households. Then this paper made use of EVIEWS 3.1 for parameter estimation, model test and
model modification. Final model estimation results shows that when rural residents’ per capita disposable income
increases by 1 yuan, rural residents' consumption level will increase by 0.7277 yuan; when the Engel Coefficient of
rural households rise by 1%, rural residents' consumption level will decrease by 6.5794 yuan. Some suggestions
were also put forward at the end.
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1. Introduction rural residents increases from 1834 yuan to 3224

Recent years have witnessed Chinese rapid yuan, an increase of 75.8% and an average annual
development in various aspects. Taking its rural growth of 11.9%.In real terms, the average annual
residents’ consumption level for example, China’s real growth rate is 8.0%.In 2007, rural residential
residential consumption level is 184 yuan in 2001 spending per person respectively increases by 63.7%,
and it increases to 10919 yuan in 2010. 84.2%, 91.2% and 63.7% than that in 2002 in the

Residential consumption level, as its definition aspects of food, clothing, housing and household
says, refers to the attainable level to meet people’s appliances; the consumption level in traffic
demand of surviving, developing and enjoying in the communication, cultural and educational
process of the consumption of material goods and entertainment, health care and other aspects
services. Residential consumption level is mainly respectively increase by 1.6 times, respectively,
affected by the economy [1]. Gross domestic product 45.3%, 1.0 times and 28.7% than that in 2002.From
(GDP) is an overall economic indicator often used to 2002 to 2007, the Engel Coefficient of rural
measure a country's total revenue. When the residents” consumption shows a more obvious
economy is in its expansion period, the income is decline year by year, felling from 46.25% in 2002 to
stable, the GDP is high, residential spending in 43.08% in 2007.The Engel coefficient is an
consumption is more, so the consumption level is international general indicators reflecting the state of
higher; On the contrary, when the economy is in its the rich and the poor. According to the standard of
contraction period, the income drops, the GDP is the United Nations Food and Agriculture
low, residential spending in consumption is less, so Organization (FAO), when the Engel Coefficient is
the consumption level also drops. more than 60%, it is for the poor; from 50% to 59%,

As the economy grows, Chinese rural areas are it is for the sufficiency of food and clothing; from
also experiencing dramatic change. The living 40% to 49%, it is for the well-off; from 30% to 39%,
standards of rural residents have generally improved it is for the rich and below 30% it is for the richest.
and their consumption level also changes a lot. From In accordance with the above standard, Chinese rural
2002 to 2007, per capita consumption expenditure of residents’ consumption level is in the stage of well-
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off, and the consumption level is still increasing year
by year.

Consumption have always been the focus and
hot of economics research, There are many domestic
experts and scholars studying the problem from the
aspects of income, consumption expenditure, prices,
gap between the rich and the poor, regional industry
and so on[2] [3] [4]. In this paper, in order to know
more about the consumption level and maintain
sustainable economic growth in China’s rural areas,
affecting factors were studied with a large number of
empirical data of the consumption level of rural
residents in China.

2. Materials

In this paper, rural residents' consumption level
was seen as dependent variable, represented by Y,
and three affecting factors were chosen for the
research: Rural Consumer Price Index, per capita

the income level relative to other people's income
level, referring to that consumers’ consumption
behavior will be affected by each other, generally
called "demonstration effect" or "bandwagon effect”;
the other is the income level relative to consumers’
own historical consumption level, referring to that
because of consumers’ consumption habit, their
consumption will not necessarily reduce immediately
when their income reduces , generally called "habit
effect” [6]. Therefore, considering a decisive role the
income plays in consumers’ consumption level, in
this paper, per capita disposable income of rural
residents was used as one of explanatory variables,
represented by Xo.

Another affecting factor considered is price.
Price is the expression form in currency of
commodity value. Commodity prices directly have
something to do with the vital interests of buyers and
sellers, and also directly affect consumers’ purchase
intention of certain goods as well as their purchase

disposable income of rural residents, Engel quantity. Commodity price is the most sensitive
Coefficient of rural households. factor of consumers’ purchase psychology. Price as
According to relevant economics theory, an objective factor has impact on consumers'

income is main factor influencing the consumer. For
example, it is told in Keynes's absolute income
theory that consumption is a function of people’s
income level and its formula is as follows: C = o +
BYt In this formula, C is for current consumption,ais
for autonomous consumption,Bis for marginal
propensity to consume, Y is for immediate income,
and BY: is for induced consumption. That is to say
that consumption is the sum of autonomous
consumption and induced consumption, and
consumption mainly depending on immediate
income will increase with the increase of income [5].
On the other hand, in the relative income hypothesis
proposed by James Stemble  Duesenberry,
consumption is up to income distribution and the
highest income level of consumers in the history.
Duesenberry put forward that consumption does not
depend on current absolute income level but on
relative income level, including two aspects: one is

purchasing psychology, thus further influences
consumers’ buying behavior [7]. As the consumer
price index is used to reflect changes in the price
level of household goods and services, so in this
paper, Rural Consumer Price Index was used as the
second explanatory variable, represented by X;.

The third explanatory variable in this paper is
Engel Coefficient of rural households, represented by
Xs.Engel Coefficient is household expenses for food
as a percentage of total expenditure for a period of
time. Usually, the lower the coefficient is, the higher
people’s consumption level is, and the higher the
coefficient is, the lower people’s consumption level
is [8].

This paper collected the related data of rural
residents' consumption level from 1991-2010 in
China, as is shown in the following table. All data is
from China Statistical Yearbook.

Related data of rural residents' consumption level from 1991-2010 in China. Tebled
year Y X1 X X3

1991 602 102.3 708.6 57.6

1992 688 104.7 784.0 57.6

1993 805 113.7 921.6 58.1

1994 1038 123.4 1221.0 58.9

1995 1313 117.5 1577.7 58.6

1996 1626 107.9 1926.1 56.3

1997 1722 102.5 2090.1 55.1

1998 1730 99.0 2162.0 53.4
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1999 1766 98.5 2210.3 52.6
2000 1860 99.9 2253.4 49.1
2001 1969 100.8 2366.4 47.7
2002 2062 99.6 2475.6 46.2
2003 2103 101.6 2622.2 45.6
2004 2319 104.8 2936.4 47.2
2005 2579 102.2 3254.9 455
2006 2868 101.5 3587.0 43.0
2007 3293 105.4 4140.4 43.1
2008 3795 106.5 4760.6 43.7
2009 4021 99.7 5153.2 41.0
2010 4455 103.6 5919.0 41.1

3. Methods

Based on the above materials,model was
preliminarily built as:Y= C+ Ci*Xi+ Co*Xot
Cs*Xs+ & .After getting the estimators of model
parameter, an econometric model had been
preliminarily established, but it remained to be seen
whether the model can objectively reveal the
relationship between factors in the economic
phenomena. Therefore, the next step was model test,
including economic significance test, statistical tests,
econometric test and model prediction test.this paper
used EVIEWS 3.1 for parameter estimation, model
test and model modification.

Model modification mainly used the method of
stepwise regression in this paper.The basic idea of
stepwise regression is to introduce variable models
into the model one by one. After the introduction of
one variable, the model should be tested with F test,
and elected variables should be tested with T test one
by one. If the previous explanatory variable is no
longer significant due to the introduction of the next
explanatory variable, the previous one should be
deleted from the model, in this way ensuring that
regression equation contains only significant
variables before introducing a new variable. This is

A

an iterative process to ensure to get optimum
explanation variables, until there are no significant
explanatory variables being selected into the
regression equation and no significant explanatory
variables being removed from the regression
equation[9].

Based on the above ideas, stepwise regression
can be used to filter and eliminate variables that
result in multicollinearity. Specific steps are as
follows: firstly doing simple regression between
explained variables and each explanatory variable,
then on the basis of the corresponding regression
equation of the explanatory variable which
contributes most to explained variable, introducing
rest variables one by one. Through stepwise
regression, it makes sure that final equation reserves
important  variables and has no  serious
multicollinearity[10].

4. Results
4.1 parameter estimation

Through EVIEWS 3.1, the model was
preliminarily estimated, as follow:

Y, = 469.3652 + 1.7884X; + 0.7215X; - 8.8007X3

S.E(S) (250.8966) (2.2105) (0.01904)
t (1.8708)  (0.6090) (37.8879)

(4.8007)
(-1.83332)

R%=0.9983; R? =0.9980; DW=1.0545; F=3194.701; & =48.4463; p (f) =0.00000

4.2 model test

With regard to the goodness of fit test and
significance testing, the significance level was set to
be 0.05 in this paper. The value of R? is equal to
0.9980, closing to 1, showing that model has a high
goodness of fit; F=3194.401)F (3—1,20—3) =

3.59, showing that the model has a significant linear

relationship, or Rural Consumer Price Index, per
capita disposable income of rural residents, Engel
Coefficient of rural households have a jointly
significant influence to the consumption level; the T
value of Rural Consumer Price Index is 0.6090,less

than the value of ¢, ,,(20 — 3) that is equal to

2.110,showing that Rural Consumer Price Index does
not significantly affect the consumption level; the T
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value of per capita disposable income is explanation variables. Multicollinearity will lead to

37.8879,more than the value of 7, ,,(20 — 3)

that is equal to 2.110,showing that per capita
disposable income has a significant influence to the
consumption level; the T value of Engel Coefficient

is 1.8333,lower than the value of ¢, ,,(20 — 3)

that is equal to 2.110,showing that Engel Coefficient
has no significant influence to the consumption level.
In terms of economic sense, assuming that other
explanation variables remains unchanged, the model
shows that when Rural Consumer Price Index rises
by 1%, rural residents' consumption level will
increase by 1.7884 yuan; when rural residents’ per
capita disposable income rises by 1%, rural residents'
consumption level will increases by 0.7215 yuan;
when Engel Coefficient rises by 1%, rural residents'
consumption level will decrease by 8.007 yuan.
Considering there are three explanation
variables in the model, test for multi-collinearity is
necessary to find out if correlation exists among

Y= 529.0466 + 0.7277X; - 6.5794Xs
(237.3581) (0.0173)  (3.8978)
T=(22289) (42.1161) (-1.6880)

the distortion of parameter estimation. Through
related-coefficient test, it shows that explanatory
variables are related to rural residents' consumption
level, and there exists pairwise correlation among
variables, so next step was to modify the model.

4.3 model modification

According to the principle of stepwise
regression, Rural residents' per capita disposable
income should be the main factor that influence rural
residents' consumption level, and the correlation
coefficient test also shows that rural residents' per
capita disposable income has the strongest relevance
with rural residents' consumption level, so, Y= C+
Co*Xz + & was set as basic model.

After introducing other rest explanatory
variables one by one, final model of rural residents'
consumption level was determined as follow:

R2=0.9982; R? =0.9981; F=4891.113; S.E=48.1674; D.W=1.0281; p(f)=0.0000

The value of R? is equal to 0.9981, closing to
1, showing that model has a high goodness of fit; the
value of F is equal to 3194.401, more than the critical
value that is equal to 4.41, showing that the model
has a significant linear relationship, or per capita
disposable income of rural residents and Engel
Coefficient of rural households have a jointly
significant influence to the consumption level. On
the other hand, its P value is 0.000000,0bviously less
than the significance level of 0.05, showing that each
variable has a significant influence on rural residents'
consumption level Y and linear relation is obvious in
the model; the T value of per capita disposable
income is 42.1161,more than the critical value of 2,
showing that per capita disposable income has a
significant influence on the consumption level; the T
value of Engel Coefficient is lower than 2,showing
that Engel Coefficient has no significant influence to
the consumption level.

In terms of economic sense, assuming that other
explanation variables remains unchanged, the model
shows that when Rural Consumer Price Index rises
by 1%, rural residents' consumption level will
increase by 1.7884 yuan; when rural residents’ per
capita disposable income rises by 1%, rural residents'
consumption level will increases by 0.7277 yuan;
when Engel Coefficient rises by 1%, rural residents'
consumption level will by 6.5794 yuan.

5. Discussions and Conclusions

This paper was to study what factors that makes
difference to the consumption level of rural residents
in China. According to some Economic theories,
three affecting factors were chosen as explanatory
variables: Rural Consumer Price Index, per capita
disposable income of rural residents, Engel
Coefficient of rural households. Then this paper used
EVIEWS 3.1 for parameter estimation, model test
and model modification. Model test included
economic  significance test, statistical tests,
econometric test and model prediction test in this
paper, and model modification mainly used the
method of stepwise regression. After introducing
explanatory variables one by one, Rural Consumer
Price Index was deleted from the model, and final
model of rural residents' consumption level was
determined as follow: Y= 529.0466 +0.7277X2 -
6.5794X3.Final model estimation results shows that
when rural residents’ per capita disposable income
increases by 1 yuan, rural residents' consumption
level will increase by 0.7277 yuan; when the Engel
Coefficient of rural households rise by 1%, rural
residents' consumption level will decrease by 6.5794
yuan.

Based on these conclusions, this paper would
like to put forward some suggestions to improve
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rural residents’ consumption level from following
aspects.

On the one hand, the core of the issues
concerning agriculture, countryside and farmers is
how to increase farmers’ income. Only on the
premise that farmers’ income increases can standard
of peasants' lives fundamentally improve, as well as
their consumption level. As agricultural income is
still the main part of farmers' income, especially in
the central and western regions, agricultural income
is still the basis of farmers' income growth [11]. In
order to realize steady growth of farmers' income, it
is necessary to perfect the support and protection
system offered by government for agriculture. For
example, government can make more efforts to
deepen rural reforms, perfect policies to aid
agriculture and benefit farmers, improve farm
produce price forming mechanism and agricultural
subsidies and strengthen the financial service. Also,
it is important to unswervingly speed up the
transformation of the mode of agricultural
development to realize agriculture modernization. Of
course, increasing farmers' income is not just limited
to consider increasing, but also reducing farmers'
spending like expenditures for education, medical
treatment and so on, which is also a kind of effective
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HEKOTOPBIE ACHEKTbI TPOSIBJIEHUS ITPOLIECCOB NOJUTUYECKON MOJEPHU3ALIMMA B
Y3BEKUCTAHE

Annomauuﬂ: B oannoti cmamve AHAIUUPYEemMCcs COCMOosAHUe NOAUMUYECKOTU Modepuumuuu 8 Y36eKucmaHe, a
makoaice paccmampuearomcst HeKomopbsle dCneKkmaosl npoyeccos NOAUMUYECKOTU ModepHua’auuu 6 Hauell cmpade.

Knrouegvle cnoea:. mooeprusayusi, NOIUMUYECKAS
napaamenm, pegopmoi.

Tperse THICSYETETHE B UCTOPUU YEIIOBEYECTBA
HayalloCh C HEBHJAHHBIX Ipeo0Opa3oBaHuil. JTa
9I0Xa, UMEHyeMas TEXHOTEHHOM IUBUIM3ALMEI,
pUMedJaTesibHa C OJHOH CTOPOHBI, MOIBEMOM
pa3BuTHA OOIIECTBAa HAa HOBBIH YPOBEHb uepes3
COBEpPLICHCTBOBAHNE TEXHUKU W TEXHOJIOTHi, a ¢
JIpyroil CTOPOHBI TE€M, YTO C(OPMHUPOBAH HOBBII
TOAXOJ B CO3HaHHHU YyeJIoBeKa K
COBEPIIEHCTBOBAHHIO oOmecTsa. 310
XapaxkTepu3yeTcs N3MEHEHHEM CTaOMIIBHOTO
pasBuTHst  obmiecTBa,  crocoba  yIpaBlICHHS,
0OHOBJICHHEM MEXTOCYAapPCTBEHHBIX "
MEKHAIUOHATIBHBIX OTHOIICHHH, a TaKKe
HEOOXO/JMMOCTBIO ~ OOHOBJICHUSI  YEJIOBEUECKOTO
CYIIECTBOBAaHUS, OBbITA M IKU3HEACSATEIBHOCTH B
mpoIiecce MOACPHHU3ALNH.

Cdhopmynuposannas B 50-60-¢ rogpr XX Beka
MOJICPHM3AIMs MMEET MHOTOTPaHHYIO, CIOXHYIO
CHCTEMY MOHATHH, B COCTaBe KOTOPOH MOJUTHYECKAs
MoJepHM3anMs (aHr1.  modernization) 3aHUMaeT
ocoboe mecro. [lomuTnueckass MojepHHU3ALMA
O3Ha4aeT CO3/IaHHE U OCYLIECTBICHHE HMPHUEMIIEMBIX
MNOJIUTHYECKAX ~ MEXaHU3MOB  IUISl  YKPEIUICHUs
JIEMOKpPaTU4YECKUX OCHOB Pa3BUTHSI T'PAXKIAHCKOTO
oOmecTBa uCXoas w3 TPeOOBaHWMII W  3ampoOCOB

MOOepHU3aYUs, 1Ubeparu3m, O0eMOKpamus, npe3udeHm,

BPEMEHH, COBEPUICHCTBOBAHUE OTHOLLIEHUH B pycie
COBPEMEHHOCTH TrOCy1apCTBa M 00IIeCTRa.
CoBpeMeHHblE  KOHIENIHWH  TTOJIUTHYECKOU
MOJIEPHU3AIMN HALUTH CBOE OTPAKEHHWE B aHAJIM3e
Takux  yu€Helx, kak [.Ammonn, C.BepOa,
Y. 1.PobuHCOoH, M.Mamnzenbbaym, 3.Aparto,

P.Nurenxapr, I'.Japennopo, & . Xailk,
JL.bonuepoBuy, JI.I1ai, C.XaHTHHITOH,
I Hapunmopd, P.Jamp, &.Oykysma, M.Kpose,
O.I'mnnenc, M.B.Unun, M.HnHo3emiies,

I.dpobotyn, A.Kapara.

HapaBHe co chopMupoBaHHBIMH BO BTOPOM
nojoBuHe XX ~ BeKka  KOHCEPBATUBHBIM |
nuOepadbHBIM ~ HANPABICHUSMH  MOJUTUYECKOMN
MOJICpPHHU3AINH, CTPEMHUTENBHO Pa3BUBAJICA HOBBIH
THIT JeMOKPaTHIECKOI MOJIepHU3AIIH,
BBIPKAIONINHA TIOCIIEAOBATENBHYIO ITOJINTHYECKYIO
CTaOMIBHOCTH O0IIECTBa.

ITo mHeHui0 npexncTaBuTenel JMOEPAITBLHOTO
HarpaBJICHUS MOJUTHYECKOH MOJI€pHU3ALUH,
npouecc yriyOieHus AeMOKpaTh3aluu oOLiecTBa
SIBIII€TCS MPUOPUTETHONM OCHOBOM MOJEpHU3ALMH U
9TO XapaKTepU3yeTCs: CO3JaHHEM COBPEMEHHOTO
CYBEpPEHHOTO roCyapcTBa; CO3/1aHUEM
mubGepeHIIMPOBAaHHONW — TOJUTHYECKONH  CHCTEMBI,
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YCHJICHHEM POJIM TOCYyJapCTBa B 3aKOHOJATCILCTBE U NPUOPUTETa 3KOHOMHUKM HaJ  IOJUTUKOH, ee

3aKOHOTBOPYECTBE U o0ecricUeHHH BEPXOBECHCTBA
3aKOHA; YBCINYCHUEM MMOJIUTHYECKOM aKTHBHOCTH
TpaxJgaH W HX Y4YaCTus B MOJIMTUYECKON KHU3HU

o0llecTBa;  MOIBEMOM  DOJM  IIPEACTaBHUTENEH
MOJUTUYECKON 3MMTHI, CIyXalUX MOJIUTUYECKOH
MOJICpHU3AIHN.

Takxe mpencTaBUTENN JAaHHOIO HAIPaBICHUS
BBIICISIIOT ~ CIEAYIONIME  THIIBl  HOJUTHYECKOH
MOJICPHU3AIINH:

- DHIOTCHHBIA (MOJMUTHYECKAs MOICPHHU3ALNS
OCYILIECTBIISIETCS TOJBKO HA OCHOBE COIHAIBHO-
MOJINTUIECKON JACSITETLHOCTH CaMOTO O0IIeCTBa);

- DHAOTCHHO-IK30TCHHBIH  (MOJIUTHYCCKAsS
MOJICPHU3AIMS OCYILIECTBIACTCS Ha COOCTBEHHOM
OCHOBE, pPaBHO KaK W Ha OCHOBE OIBITA JPYTUX
CTpaH);

- 3K30FeHHLII71 (HOJ’II/ITI/I‘ICCKaﬂ MO)IepHI/ISaHI/IH
OCYILICCTBIIACTCS HE Ha COOCTBCHHOW COIMATIbHO-
MTOJIMTHYECKOM OCHOBE, a Ha 3aMMCTBOBAHHU OITLITA
IpyTux cTpaH) [5].

B YaCTHOCTH, Camyaiib XaHTUHITOH

YTIBEPXKIAET, YTO TOJUTHYECKAs MOJCPHHU3ALUI
COCTOMT B JEMOKpAaTHM3allii CO3HAHMS OOIIECTBa,
MPOLIECCHI MOJICpHH3AIIIH 00IIIeCTBEHHOH,
9KOHOMHYECKOH, Hay4HOH, KYJbTYPHOH,
00pa3oBaTenbHOM cep B KOHSUHOM HTOTE IPUBEIYT
K JeMOKpaTH3alMu o0mecTBa, a B  XOJAe
MOJUTUYECKOI MOJICPHHU3AIIH TIOJIOKEHUE

MOJUTUYECKON CTaOMIILHOCTH OyAeT UMETh BeChbMa
BaxHOU 3HaueHue. [lo ero muenuto, «CoxpaHeHHE
MOJIMTUYECKON CTaOMIFHOCTH BO MHOTOM CBSI3aHO C

TEMIIOM pa3BUTHA HSKOHOMHUKHI oOrrecTBa,
MPaBUJIBHEIM PACIPEICICHAEM I0XO0J0B, HaHMIUEM
3aIracoB MTOTUTHYCCKIX BO3MOKHOCTEH,
3((EeKTUBHOCTRIO ~ JEATEIFHOCTH  HOJHTHYCCKHAX
naptui» [6].

ITo wmuenumto PJlans wu  [.Anmonna
MOJINTUIECKAs MOJIepHU3ALIUS BBIpaXKaeTcst

AKTUBHOCTBIO ITOJIMTUYCCKOTO MBINIJICHUA HACCIICHHUA
BKyIle ¢ 00pa30BaHHEM OTKPHITOH JEMOKPAaTHUECKOH
MOJMUTHYECKONH cucteMbl. OHH OTBOAST BEAYIIYIO
poJib B IpouecCce IOJIUTUYECKOM MOJAECpHU3ALUU
caMOOBITHOMY BHJIy I€MOKpAaTUH — MOJHApXHH, TO
€CTh, TIOJIMTUYECKOH CHCTeMe, OOecleunBaromen
ydacTHe IIMPOKUX MAacC HACEIEHUS HA BBICOKOM
YPOBHE B NOJIMTHYECKUX PEOOPa30BAHUSAX.

Konuenmus MIPOLIECCOB MOJUTHYECKON
MOJIEpHM3AIlMM B Y30ekucTaHe 3a  TOJBI
HE3aBUCUMOCTU TCOPECTUYECKU U MCETOJOJIOTHUCCKU
OblIa YETKO ompezieneHa " o0ocHOBaHa
IIpesunentom Pecry6muku Y3bekucran
MN.KapuMoBBIM Ha OCHOBe TiryOouaifmiero anaimsa
MHUPOBOT'O  OIIbITA. B KOHIICTIITNU  ONPCIACTICHBI
Hay4HbIE KPUTEPUHU OCHOB, IIOJXOJIOB, LIEJIeH U 3a1a4
MOCE0BATENBHON MOJEPHU3AILNY CTPAHBbI.

Ilo cytu, MoaepHU3alMs CTpaHbl €CTb
coOyofieHHe  MATH  NPHUHIOMIIOB  COLMAIBHO-
9KOHOMHYECKOT'0 Pa3BUTHS, & MIMEHHO: 00ecIedeHue

OECIPUCTPAaCTHOCTH K HACOJIOTHH, obecrieueHue
TOCyJapCTBOM B KayecTBE TJIABHOTO pedopmaropa
BEPXOBCHCTBA 3aKOHA W pPABHONPABHUs TPaXKJaH,
CHUIILHOW COIMAJBHOW TIOJMTUKA U  COIMATBHOM
3alUThI, Yy4YeT HAIMOHAJBHOTO MCHTAJUTETA B
MOCTICIOBATEIBHOM M TOSTAllHOM Tepexolie K
PBIHOYHBIM OTHOIICHHSIM. MoJepHHU3aNusl HalIeh
CTpaHBl — OTO IIOCTEeNOBATEIbHAS peaTU3aIHI
pedopM Ha OCHOBE «y30EKCKOW MOIENW» H UX
JIOTHYECKOE Pa3BUTHE.

B xome wmonmepHm3amum B Y30eKucTaHe
cobmomaercs nmpuHOHI «OT CHIBHOTO TOCYIapcTBa
— K CHUIBHOMY TpakIaHCKOMY 001ecTBy». OcoObIMU
CTOPOHAMH JaHHOW MOJEIH SIBISIOTCS JIOTHYCCKas

IIO0CJICA0OBATCIIbHOCTD, TPAaHCIIAPCHTHOCTD,
COIMAJIbHBIN IMMPOTHO3, HCBO3BpAalllICHUE Has3ad U
OKOHYAaTCIbHOCTD. OnepIT Pa3BUTBIX CTpaH

MMOKA3bIBACT, YTO ecii pe)OpMBI BO BCeX cepax He

O6T)GI[I/IHGHBI CIAWHBIMH 1LCIAMU W 3agadyaMH, TO

MOJIEPHH3AIMS TIPUBEIET K Pa3pO3HEHHOCTH.
Koneunass menp mnpuHmuma «OT CHIBHOTO

rocymapcTBa — K CHIBHOMY TpPaIaHCKOMY
oOmIiecTBY» - BBIBEJCHHE Ha TMepBelIIee MecTo
VCWJICHHS  pONMM  TpaX@aH B  YIIPaBICHUH

TOCYAapCTBOM IIyTE€M OCYIIECTBICHUs pedopm B
COIIMAIbHO-2KOHOMHYECKOH, COIIMAIBHO-
NOJINTUYECKOM  MOJAENU  TOCYJapCTBEHHOIO U
OOIIECTBEHHOTO CTPOs. DTO 03HAYaeT, 4TO Ha Jele
HYXXHO COBCPUICHCTBOBATH BCIO CUCTEMY MHCTUTYTOB
TPaXAaHCKOTO  OOILIECTBA, MHTEIPUPOBAHUE €TI0
YOpaBICHUsT K aJMHHHUCTPATHBHO-PErHOHAIBHBIM
TIOJIpa3ACICHUSIM B YHHUCOH CO BCEH CTPaHOM.

OcymecTBieHe ¥ BHEJPEHHE  JaHHOU
KOHLICTIINY B HOBBIX YCIIOBHSAX O3HA4aeT OTAEJICHHUE
yIOpaBiI€HUs  OT  3aBHUCUMOCTH  IIGHTpa |
YIOPSIIOYEHNE KOMIUICKCA  3aKOHOAATEIbHBIX U
MpaBOBbLIX JOKYMCHTOB, HAITPABJICHHBIX Ha NEpeaavdy
YacTH MOJHOMOYHH OT HEHTpa K OopraHaM MECTHOI'O
YIpaBIECHUs] ¥ CaMO€ Ba)KHOE — YCHIICHHE DPOIU U
3HAYCHUA OpraHoB MCCTHOI'o CaMOYIpaBJICHUA —
Maxanneﬁ, MaXaJULIMHCKUX KOMMTCTOB H CCIBCKUX
COBCTOB, 0c000 BaXXHO YCUIJIIEHUE POJIM U BIIMAHUA
MOJIUTHYECKUX MAapTUH M TPaKAAHCKUX MHCTHTYTOB
B IIPUHSATHH TOCYIapCTBEHHBIX PEIICHHUI.

OcymecTBisgemMble B Y30€KHCTaHE IIPOIECCHI
MOJMTHYECKON MOJEpHM3AIlMM 10 CBOGH CYTH
BCEIIEJIO HaIpaBJIeHbl Ha CO3JaHWe JUIi Hapoja
yCIIOBUH CcBOOOIHOM, 651aroyCTpOCHHOM u
ONMaromoydHOW JKM3HM  IIyTeM  YCTAHOBJIICHHS
COBPEMEHHOTO  TIpakJaHCKOro obmectBa. Bce
pedopMBl  HampaBlIeHbl B  TOJB3Yy  TOJUTHKH
mpeobpa3oBaHuil 1 MOICPHHU3AINH.

Ha nmnepBoHauanmpHOM  3Tame  IIPOLECCOB
MOJIMTHYECKO MOJEPHU3AIMN OBIIIM OCYIIECTBIICHBI
MOJIMTHKO-TIPABOBBIE  MEPONPUSTHS, HallpaBJIeHHbIE
Ha pedOopMHPOBaHUE CHCTEMBI TI'OCYIapCTBEHHOTO
yIOpaBJIeHUss B CTpaHE B  COOTBETCTBUH  C
COBPEMEHHBIMH JIEMOKPATHYECKUMH TPeOOBaHHUIMH,
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a TaKKe Ha ycuieHue 3QPeKTHBHOCTH ee paboTsl. B KEHTaIIeH, obecrieueHns HE3aBUCHMOCTH

XO0Jle IAaHHBIX MPOIIECCOB OBUIO yAENIeHO ocoboe
BHUMaHHE COBEPIICHCTBOBAHHIO
WHCTUTYLUOHATBHBIX OCHOB JEMOKpaTU3aliu
o01ecTBa, JIOIIOJIHEHUIO COOTBETCTBYIOIIUM
cofiep>KaHueM JIeSITCILHOCTH CO3IaHHBIX
MOJIMTUYECKUX CTPYKTYp. bbia nckopeHeHa crtapas
aJIMUHHCTpPAaTUBHO-KOMaHAHasi cuctemMa. Ha ocHoBe
nepepacipeneneHus ITOJTHOMOY NI OpraHoB
TOCYIapCTBEHHOTO  YIPABICHUS OBUTH  CO3TAHBEI
OCHOBBI HallUOHAJILHOM rocyAapcTBEHHOCTU. B aTOM
TOCYIapCTBO CHITPAJIO POJIb TIABHOTO WHUIMATOpA
TIPOIIECCOB MOJICPHU3AIINH.

Ha coBMmecTHOM 3acemaHny 3aKOHOATEIIHLHOM
nanatel 1 Cenara Onuit Maxunca B ssHBape Mecsiie
2005 roma M.A.KapumMoB B CBOEM BBICTYIUICHUH
MOIPOOHO U3JIOKUI TEOPETHUECKUE U MPAKTUUECKHE
OCHOBBI ~ OpraHM3allMd B  HalmleM  OOIIECTBE
MOJIMTUYECKON MOJEpHU3alMU, Pa3BUTUS Ha 3TOH
OCHOBE TPAYKIAAHCKOTO OOIIECTBA MMyTeM OOHOBIICHHS

W TPHUBEIOCHHUS B COOTBETCTBHE C pEaJbHBIMH
YCIOBHAMU TIPaBOBBIX, WHCTHUTYIHOHAIBHEIX,
MOJIMTUIECKUX OCHOB!

- BaKHEHImas 3a/1a4a B chepe

roCyJapCTBEHHOI'O CTPOUTEILCTBA U YIPABICHUS -
YCWINTb POJb U BIMSHHUE 3aKOHOAATEIBHON BIACTH
- mapiaMeHta  CTpaHbl, JIo0OuThcs  Oolee
cOalaHCUPOBAHHOTO M YCTOHYMBOIO pPaBHOBECHSA
MEXAY 3aKOHOJATEIbHOW, HCIOJHUTEIbHON U
Cyﬂe6HLIMI/I BCTBsSIMU BJIACTH.

- mepenada yactu nonHomouuit Ilpesmaenrta

BepxHed mamate mapiamenta - CeHaty #
MPaBUTEILCTBY, (opmupoBaHue
npoecCHOHANBHOM, padoTalome Ha MOCTOSHHOW
OCHOBE  HWXHEH  3aKOHOJATEIbHOM  MalaThl,
pacuIpeHnH ee MOJHOMOYHH 1 Tpas.

- yCWIEHHE PpOIM ¥ BMECTeé C TeM

OTBETCTBEHHOCTH lIpeMbep-MHHHCTpPa ¥ B IIEJIOM
MIPABUTEIHCTBA CTPAHHI.

- OCYIIIECTBIICHHE KOHKPETHBIX
3aKOHOJATEIbHBIX Mep o YKPETIICHUIO
CaMOCTOSITEIBHOCTH M HE3aBHCHUMOCTH CyneOHOH
BJIACTH;

- pedopMHpOBaHHE NAPIAMEHTCKOH CHCTEMBI,
TIOBBIICHHE KavyecTBa MPUHUMAEMBIX
3aKOHOJIAaTENIEHBIX aKTOB Hapsily C oOecledeHHneM
cOaNaHCUPOBAHHOCTH  OOIIETOCYJapCTBEHHBIX  H
PETHOHAIBHBIX WHTEPECOB, paclIipeHre MacmTaboB
[IMPOKOTO  YYacTHsl HHCTHTYTOB T'PaXKAAHCKOTO
olmecTBa B TOCYZapCTBEHHOM U OOIIECTBEHHOM
YIpaBJICHUH.

B pesynmerare peammsammu mpussAtoro B 2007
rony Koncturynmonnoro 3akoHa PecnyOnwku
V36ekucran “O0 yCWIEHHH pPONH HOJIUTHYECKUX
napTuit B 0OHOBIIEHNH u JanpHeimei
JIEMOKpaTU3alluil TOCYIAAPCTBEHHOTO YIIPABICHHUS U
MOJICPHU3AIMN CTPaHbI” OBUIM CO3aHBI YCIOBHS JIIS
pacliipeHyss ~ MOJHOMOYHMM  3aKOHOAATENBbHOIO
opraHa Binactu — Ounumii Maxiauca ¥ MECTHBIX

HCTIOTHUTEIIFHOTO OpraHa BIIACTH — IPABUTEIHCTBA,
BHECCHHS M3MEHEHWH B MOJHOMOYHA U (QYHKIHH
IIpesunenta, co3gana BOZBMOKHOCTh UX COKPAIECHUSI.
B CBs3U c ITHM ObLTa JIOCTUTHYTA
cOaJaHCUPOBAHHOCTh ¥ YCTOWYHBOC PABHOBECHE
MEXKAY OTpaciiiMU BIACTH.

Ha ocnoBe BoaBuHYTHIX I[Ipe3umeHToM panee
WIed  HAYalloCh  OCYIIECTBICHHE  YCTOWMYMBBIX
TIPOIIECCOB JambHenIen TudepaTn3au
NEeSITeIPHOCTH W MHCTUTYIHOHAIBHO-TIPABOBBIX
OCHOB BeIyIIe OCHOBHI ()OPMHUPOBAHHS B CTpaHE
Tpa)XIaHCKOTO OOIIECTBa — IMapiiaMeHTa.

O060CHOBaHHEIE [Ipe3naenTom uaen
TUOepaIi3aliy roCyIapCTBEHHOTO CTPOUTENILCTBA U
yOpaBJeHUs] MMENM pellalollee 3HAUeHHE B XOJe
OCYIIECTBIISIEMBIX B cTpaHe MPOLIECCOB
MOJIUTUYECKOM  MOJECPHU3AIINY. B pesynbrare
OCYIIECTBIIEHHBIX Ha OCHOBE 3TUX HJEH COIUAIbHO-
MOJINTUYECKUX pehopM OBLIH 3alI0KEHBI MPOUHBIE
(yHIaMEeHTAIbHBIE OCHOBBI PAa3BUTHS HHCTHUTYTOB
JEeMOKpPaTHH ¥  TpaxJaHCKoro ooOmectBa. B
YaCTHOCTH, OBIIM CO3aHbI MEXaHU3MbI YCTOHYIHNBOTO
OanaHca, B3aMMOKOHTPOJISI M Pa3TPaHUICHUS MEKIY
3aKOHOJATEILHOW, WCIIOJIHUTEIBPHOW W CyIcOHO
OTpacisIMH BIIACTH, KOTOpBIC SBITIOTCS BaKHBIM
rapanToM (HOPMHUPOBAHUSA I'PAKIAHCKOTO OOIIECTBA.
[lpuuem naHHBIE MEXaHHM3MBI OBLIM CO3MaHBI Ha
OCHOBE OIBITa JEMOKPATUYECKUX TOCYNapCTB. DTH
MeXaHU3Mbl ObuUIM oOTpaxeHbl B KoHcTuTynum u
3aKOHaX CTpaHbl. B X0j€ JaHHBIX MPOLECCOB OBLIO
yIenreHo oco0oe BHHUMAaHHE YIIyOJICHHIO pedopM
TapIaMEeHTCKOU CepHI.

OcymectBiusieMbie  pedopMbl B 00NacTH
(dopmupoBanus B Y30eKHCTaHE JBYXITAJATHOTO
mapjaMeHTa MOXXHO BHIETh B KauecTBE HOBOTO
JTamna JeMOKPAaTHYECKOTO Pa3BHTHS U JIOTHYECKOTO
TPOJIOJIKCHHUS TIOJIUTUKH JIHOepau3aliu Bcex chep
00IIECTBEHHOM YKU3HHU.

[Ipe3uaent Pecryomuku Y36ekucran
N.A.KapumoB 27 smBaps 2010 roma B cBOEM
noknane “MojepHu3anysl CTpaHbl W TOCTPOEHUE
CHJILHOT'O TPa)XIAHCKOTO 0OIIecTBA — HAIll TJIaBHBIH
MIPUOPUTET HA COBMECTHOM 3aceIaHUU MallaT BHOBb
m3opanHoro Ommii Maskmca OBUIM  BBIIBHHYTHI
HOBBIE HJCH IO aKTyaJbHBIM BOIpOcaM B cdepe
TOCYyapCTBEHHOTO CTPOUTEIBCTBA W YIPABJICHUS,
3aa4aM B 00JIaCTH JTEMOKPATHUYECKOTO Pa3BHTHUS H
COBEPIIEHCTBOBAHUS JIeSTENbHOCTH
3aKOHOJATENFHOW BiacTH. B ToM wwmcie ObLIO
YZIEIEeHO ocoboe BHHUMaHUE BOIIpOCaM
COBEPIICHCTBOBAHUS 3aKOHOTBOPYECKOM
JIeSITEIIbHOCTH 3akoHOJATENLHOM Tajarel,
JATbHEUIIIEMY Pa3BUTHIO HHCTHTYTOB
MapJIaMEHTCKOTO KOHTPOJIS M ISyTaTCKOTO 3a1poca,
AKTUBH3AIMY MAPTUHHBIX H3IaTEIECTB, YBEIHUCHHIO
OTBETCTBCHHOCTH TaplaMEHTa B  OO0ECICUCHUH
CTaOMILHOCTH ¥ OE€30IaCHOCTH CTPAaHBI, a TaKXkKe
BOIIpOCaM JATBHEHIIETo YCHJICHUS ponu
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| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829

Impact Factor: | g ¢ (australia) = 0564 | ESJI (KZ) = 1.042 | 1BI (India) = 4,260

L JIF = 1.500 |

| SIS (USA) =0912 | ICV (Poland)  =6.630
{ PUHIL (Russia) = 0.234 | PIF (India) =1.940

SJIF (Morocco) = 2.031

CYIICCTBYIOIINX B HAIIed CTpaHEe ITOJUTHYECKUX
MapTUil B MapJIAMEHTCKOM JKM3HU U CaMO€ BaXHOE —
B OCYIICCTBIISIEMOW B OOINECTBE JIMOSpATU3allud |
MoaepHusauuu. Ha ocHoBe nanubix uaei Ilpesunent
Pecnyonmkn Y36exucran 1.A.Kapumos 12 HOsOps
2010 roma B CBOEM [OKJIaJe HAa COBMECTHOM
3acemannn  nanmatr Ommit Maxnmca PecryOnuku
V36ekucran “KoHIEnIus AadbHEHIIEr0 YIayOIeHus

JIEMOKPATHYECKHIX pedopm u pasBUTHS
TPKIAHCKOTO OOIIECTBA B HAIIEH cTpaHe” OTMETHII
OCHOBHEIE HaTpaBICHUS MTOJINTHYECKOM
MO/JICpHU3AIHH.

Ha OCHOBE KOHIIETILIUHU IaabHEUIIIEro
yrayOaeHusT TEMOKpaTHISCKUX peopM U pa3BUTHS
rpa)XTaHCKOT'0 OOIIECTBA B CTPaHE OBLIO BHIIBUHYTO
TpeOOBaHUE Pa3pabOTKH U MPUHATHS JOKYMEHTOB O
IMMpaBOBbIX MC€XaHU3MaXx, HAITPABJICHHBIX Ha YCUJICHUEC
pollu  OpraHoB  IOCTUIIMM B  oOecrneueHuu
COOJIIO/ICHNS 3aKOHHOCTH M BEPXOBCHCTBA 3aKOHA B
JIeSITENIbHOCTH OpraHoB rOCyAapCTBEHHOTO
YIpaBIICHUS, TIPABOOXPAHUTEIFHBIX CTPYKTYP, B TOM
ypciue  MpokypaTypbl.  OOecmedeHHEe  OpPraHOB
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The ideological legacy of the past, as part of
civil consciousness, is an essential component and an
indicator of the maturity of civil society, and today it
has received the current sound in our independent
state. Therefore, the study of the historical
background of its formation is of practical value. In
this regard, the President of the Republic of
Uzbekistan Islam Karimov said: "We need to take
from the past only what is today exalts people, lifts
us up in his eyes. This humanistic principle that
allows our nation, our people feel themselves
confident in the community. However, the second
thing that must be associated with it - is a constant
desire to explore the height of the world of science
and thought" [1, page 253].

Philosophy as a form of social consciousness,
covers various areas of activity, such as science, art,
economics, finance, etc. One such important spheres
of activity, which is engaged in the study of
philosophy is right.

The philosophy of law - is a branch of
philosophy and jurisprudence, which studies the law,
the spirit and concept of its place in the world, its
meaning and value of human life, society and the
State.

The study of the legal issues involved in more
ancient philosophers, such as Socrates, Democritus,
Plato, Aristotle, and others. Known and different
legal doctrines of medieval philosophers of the West
and the East. Among the representatives of the
western medieval philosophy can be called
Augustine, Thomas Aquinas, Marsilius of Padua and
others. Legal Eastern philosophy teachings of this era
such as Abu Nasr Farabi, Abu Rayhan Biruni and Ibn
Sina allow a better understanding of the legal

Doi: &os¥eS http://dx.doi.org/10.15863/TAS.2016.06.38.22

ideology of the East, the main stages of its
development. Their artistic heritage is not lost its
relevance even today.

One of the brightest representatives of a galaxy
of personalities IX —XII is Abu Nasr al-Farabi - the
largest representative of the medieval Eastern
philosophy, mathematics, music theorist, who made a
huge and invaluable contribution to the development
of world science, influenced the world of Ibn Sina,
Omar Khayyam, Roger Bacon, Leonardo da Vinci
and others.

Abu Nasr al-Farabi was born in 870 in Farab
city, situated on the Syr Darya River where it meets
the river Arys, and lived in Shash (how Tashkent)
and studied at Bukhara, Samarkand. At the beginning
of the tenth century, the desire for knowledge led
him to the capital of the Arab Caliphate of Baghdad.
There, he met with various fields of knowledge,
studying languages. It is known that he was a
polyglot and the legend knew 70 languages. Farabi
was persecuted for progressive ideas expressed in the
book "The book of views of the inhabitants of the
ideal city" and was soon forced to leave Baghdad.

Al-Farabi was a connoisseur of the Hellenistic
culture. Widely known for his commentary on the
works of Aristotle. In addition, he made a great
contribution to the development of logic. Due to this
it during his lifetime he was awarded the honorary
name "Aristotle of the East", the "Second Teacher".

In his state-legal concept Farabi advances its
own concept of the origin of society and presents his
project of an ideal society (city-state). [2] He argues
that "by its very nature each person is designed so
that for their own existence and to achieve the
highest perfection it needs a lot of things that he can

ISPC Theory and Practice,
Lancaster, USA

110

% THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:naumenko06@mail.ru
http://s-o-i.org/1.1/TAS-06-38-22
http://dx.doi.org/10.15863/TAS.2016.06.38.22

| ISRA (India) = 1.344 | SIS (USA) =0912 | ICV (Poland)  =6.630

.1 1SI (Dubai, UAE) = 0.829 | PHHII (Russia) = 0.234 | PIF (India) = 1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI (KZ) ~ =1042 | 1BI (India) = 4.260
L JIF = 1.500 | SJIF (Morocco) = 2.03L |

not deliver himself alone and to achieve that it needs
a certain community of people who deliver it
separately every thing any of a plurality of what he
needs. In addition, each person in relation to another
is exactly in the same position. That's why only
through the union of many people helping each other,
where each gives the other a certain fraction of what
is necessary for its existence; a person can attain the
perfection to which it is intended by nature. The
activity of each member of the community in their
totality gives each one of them all that what he needs
for the existence and achieve excellence. "

Farabi leading classification society: great (the
union of all people, the peoples inhabiting the land),
average (society of certain people) and small (an
association of people in some cities). City-states, he
falls into the virtuous, collective and ignorant [2].
For the original in this division he takes the moral
categories of good, evil, attitude to work.

The virtuous state strives to achieve true
happiness to all people, there is dominated by
goodness and justice, and condemned the evil and
injustice.

The social life of the virtuous city-state built on
the principles of high morality of people who help
each other attain true happiness. Studying the goals
and build a virtuous state, he drew attention to the
social structure of society.

Population virtuous state is divided into five
layers [2]:

1) sages and other worthy persons;

2) "religious people"”, poets, musicians, scribes;

3) accountants, geometricians, physicians,
astrologers, etc.;

4) warriors - warriors, guards, etc.;

5) rich people, farmers, ranchers, merchants,
etc. All these segments of the population virtuous
States are bound by ties of friendship, mutual
interests, fair attitude to each other.

The head of the virtuous city is a philosopher-
ruler, able to know the beginning of controlling
nature and society, and to transfer this knowledge to
the public.

Farabi believes that the first chapter - is one on
which absolutely no one has power. He is the ruler of
all people in all parts of the well-ordered world. The
key to its superiority over the other are 12 features,
among which are the natural and spiritual qualities.
They are:

- Health and lack of defects;

- The ability to properly understand the reality
and the wishes of others;

- Lovely memory; and the presence of mind and
ingenuity;

- Oratorical skills;

- Interest in science and the pursuit of their
development;

- Refusal of vulgar life and indulging fleshly
lusts;

- Love the truth and truthful people, and hatred
with lying and deceitful men;

- Love of nobility and honor;

- Contempt for riches and luxury;

- Justice and love for it, as well as the struggle
against injustice and unjust people;

- Moderation, but not passive;

- Determination, courage and bravery in
committing meritorious deeds and avoid displays of
weakness. [2]

Particularly important is the factor that the
Farabi defined the utopian city "utopian city - this is
the city where people live together in order to
cooperating with each other, to achieve true
happiness." Happiness has two bases: first - this
knowledge, and the second - the action. Speak the
truth, happiness and Kkindness, as well as the
knowledge and the choice of the means that lead us
to happiness. And the voluntary application of effort
to achieve this goal. This - what we should do all
citizens of a utopian city. The first chapter is
exceptional in that it is reunited with the higher
world, and thanks to it, has reached the truth, has the
strength and the dignity required in order to pass this
way, and to show it to others. The head is both the
reason for the existence of the city, as well as his
character. All good citizens of the city should be
given knowledge and will, but at the same depth of
knowledge can not all be the same. Each endowed
with these qualities is worthy of being the first head
of the ruler and guide society. However, due to the
fact that you have all these qualities in one person is
problematic, then find such a person is difficult. Such
people are a unit. If it happens that in some time it
will be impossible to find such a person, then the
output is to apply the laws and regulations submitted
by such an outstanding person in the past. Thus,
inevitably the case of board pass into the hands of the
second chapter, which is also the guardian and the
executor of the laws and traditions of the first
chapter.

There is another question: what to do if once all
these qualities can not be found in one person?
Farabi says: "If you can not find one person,
endowed with all these qualities, and there are two -
one a philosopher, and the second is the quality of
the other, both can be heads. Also, if all of these six
conditions are divided among six or group of people,
and all they are able to agree with each other, then
everyone can be good at the same time the rulers of
society. "

Virtuous Farabi State opposes the ignorant
state, which does not seek to nothing, the rulers and
the people have no idea about the true happiness and
only focus on the pleasures and riches, are mired in
lies, slander and arrogance.

In conclusion, | would like to emphasize that
Abu Nasr al-Farabi made an enormous contribution
to the world of jurisprudence and because of its
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philosophical and legal doctrine is of great interest,
both for the modern philosophers and modern jurists,
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COIUAJBHO-3KOHOMMNYECKAS 3HAYNMOCTD PAZBUTHUSA CUCTEMbBI OBPA3OBAHUS B
KA3AXCTAHE

Annomayusn: [Iposeden ananumuieckuii 0630p COBPEMEHHO20 COCMOAHUS U NEPCNEKMUE PA3GUIMUS CUCTEMbl
obpaszosanusi 8 Pecnyonuxe Kazaxcman., npeonodiceHa agmopcKas mMooeib MemoOUKU NpOocHO3d NO020MOBKU
CNeyuanucmos.

Knrouegvie cnosa: cucmema oopazosanus, ompaciv, KOHKYPEHMOCNOCOOHOCMb, CREYUANUCTbL, UHPOPMAYUSL.

CoBpemMeHHOE COCTOSIHHE CHUCTEMBI Pa3BUTHS CTPaHBI XapaKTEPHU3YeTCs MOJIOKUTETHHOMN
o0Opa3oBaHus, CBsI3aHHOE c PBIHOYHBIMHU JUHAMUKOM B HOMUHAJIFHOM BBIPAKEHHH.
OTHOWICHUAMH,  TpeOyeT  BBIPaOOTKHM  HOBBIX HNHuBectupoBanue chepsl 00pa3oBaHUA
MOAXOMOB K  mpobieMaM  MOATOTOBKH | IPUHOCUT 3HAYUTEIbHbIE SKOHOMHYECKHE BBITOJBI,
TPYAOYCTPOICTBAa BBITYCKHUKOB BBICHIMX YYEOHBIX KOTOpble, = HECOMHEHHO, B  HECKOJNBKO  pa3
3aBE/ICHUH, OBJaJeHue Oosiee YHUBEPCAIHLHBIMH MIPEBBIIIAIOT 3aTPaThI.
npodeccusamu, MoIb3yIOMKUMICS CIIPOCOM Ha PHIHKE KauecTBeHHBII NOTEHIHAN  YEIOBEYECKOTO
TpyAa. KaInuTana CTpaHbl IpeonpeenseT

Bo3Hukaer HEOOXOAMMOCTH COCPENOTOYCHHMS KOHKYPEHTOCIIOCOOHOCTh TOCyJapcTBa ¥ BO MHOTOM
yCWINSI HA Pa3BUTHHM TAKOH CHCTEMBI 0Opa3oBaHM, 3aBUCHT OT 3(GQEKTUBHOCTH (QYHKINOHUPOBAHUS
KOTOpas, C OJHOM CTOPOHBI, ObICTpee pearupyer Ha CHCTEMBI BBICIIIETO u MIOCTIEBY30BCKOTO
W3MEHEHHs CIpoca, a C APYrod CTOPOHBI — Y4YUT 00pa3oBaHUA.
moaei CaMOCTOSTEIIBHO MBICIIUTh u B 2013-2014 roxgy B oOmmii criUCOK pedTHHTa
MPUCTIOCAOINBATECA K H3MEHSIOIIUMCS  YCIOBHUSIM QS Bonutn 800 yHuBepcuteToB 76 cTpan mupa. Jlury
PBIHKA. BEIylMX MuUpa Bo3mIaBuil  MaccauyceTckuil

OOmen3BeCTHO, 4YTO IIOJIOKEHWE CTpaH B TEXHOJIOTMYECKUM WHCTHUTYT, T'apBapackuit
COBPEMEHHOM Mupe onpenensercs yHuBepcuret, KemOpumkckuii ynusepcuter. [anee
UHTEIUIEKTyaIbHbIM u 00pa3oBaTeIbHBIM CIeAylT YHHUBepcUTeTCKuil komnemk JloHnoHa,
MTOTEHIIUAJIOM. Nmnepckuit  kosuemx  JlongoHa, Oxkcdopa,

ConuanbHO-3KOHOMUYECKUE nokasareiu Cranadopackuii, Menbcxuii YHHUBEPCHUTETHI,
SBJISIIOTCSL  ONPEIEISIIONIMM  (haKTOPOM  Pa3sBUTHS VYuuepcurer Yukaro, a Taxke KamudopHuiickuii
4yelIoBeUecCKoro kamnurana crpansl. B Kazaxcrane TEXHOJOTHUECKU HMHCTUTYT U IIpuHCTOHCKMI
BBII kak oauH M3 KIIOYEBBIX KOJIMYECTBEHHBIX YHHUBEPCHUTET.

MokKaszaTeseil TEeMIIOB M YPOBHS 3KOHOMHUYECKOTO
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B 10on-800 ny4mumx By30B Mupa MO BEPCHUU
OpUTAHCKOTO WCCIIEIOBATENBCKOr0 areHTcTBAa QS
BoILTH 8 yueOHBIX 3aBeneHmid Kazaxcrana.

YpoBeHb KBaJM(UKAIU CHELUAINCTOB
ABJISIETCS CETrOJHS OJHMM M3 Haubonee Ba)KHBIX
(akTOpOB,  OIpEACIAIONIMX  YPOBEHb  Pa3BHUTHS
9KOHOMUKH CTPaHBI.

B Hacrosimee Bpemsi B skoHOMEKe Kazaxcrana
OTCYTCTBYET CIWHBIH OOIIETIPUHSTHINA IOKa3aTeb,
KOTOPBII CBHIETENHCTBOBAT OBl O HEAOCTATKE WM
MEPETPOM3BOACTBE  CIEIMANINCTOB C  BBICIINM
npodeccnoHaNbHEIM ~ OOpa3oBaHHeM. Bo3HHKaeT
HEOOXOIUMOCTD Hay4YHO 000CHOBaHHOE
OTIpeZIeICHHE MOTPEOHOCTH 9KOHOMUKH n
COLMANBbHONW c(epbl B CHEIHMAIUCTAX C BBICIIUM
npodeccroHanbHBIM 00pa30BaHUEM, T.€. Ha OCHOBE
KOHKPETHON METO/IMKH OIIpE/IeNICHNUSI.

[MoaroTtoBka  CHELHANMCTOB  ONPENEINSETCS
MHOTUMH (haKTOpaMH, B YHCJIE KOTOPBIX: NPOTHO3
Ppa3BUTHA HAYKU U TCXHUKU, MCPCIECKTHUBLI Pa3BUTUL

OTACIIBHBIX 0Tpacnef/'1 O9KOHOMHUHKH, HN3MCHCHUC
HCMOFpaq)PI‘IeCKOﬁ CUTyallil, JSKOHOMHYCCKHUEC U
(I)I/IHaHCOBLIe BO3MOXHOCTHU rocyaapcrna,

COIIMANbHBIC IIOCNEICTBHS MAacCOBOM ITOJTrOTOBKH
cneruanucToB. OCHOBOW Ui  HPOTHO3MPOBAHHSA
MOTPEOHOCTH B CHEHUATHNCTaX SIBISIETCS TPOTHO3
pa3BUTHA OTpaciieil ¥ PEeruoHOB: PAaCUEThl JOJDKHBI
ONMUPaThCS HA  COOTBETCTBYIOIIME  ITOKa3aTelH
pa3Butust (00BbEM IPOU3BOJICTBA, TPAHCIIOPTHPOBKH,
MIPOU3BOIUTEIHHOCTH Tpyaa), pacumpeHmue
JEUCTBYIOIIMX  HPEANPUATHM U OpraHu3anui,
MOTPEOHOCTH B pabouyux Kaapax, C OXHIAEMBIMH
MU3MECHEHUSIMHU B Ka4eCTBEHHOM cocTase
CIEIHUATNCTOB, NX KBATN(UKALINH.

AHanu3 myOonuKanuii B 00NacTH  00pa3oBaHUS
TIOKa3all, 4TO oOpazoBaHue Kak cepa
9KOHOMHYECKOH JEATENTbHOCTH W €ro poib |
3HaYeHHE B COIHAIBHO-?PKOHOMHYECKOM Ppa3BUTHH
CTpaHbl HCCIEYIOTCS B MyOIUKAIUAX
KazaxcraHckux  yueHeix  Adambekova AA,
Amankeldi N.A. (2015), Kynexee X.A. (2015),
Aliyev U., Kurmanov N (2015), [lana6aesa IILE.
(2012) u  Jpyrue, KOTOpBIE IPOBOJWIN
WCCIIEZIOBaHMS KITIOUEBBIX XapPAKTEPUCTUK TEKYILIETO
PasBUTHSL CUCTEMBI TNPOQECCHOHATBHOTO BBICIIETO
obpazoBanus B Kazaxctane u (hakTopbl, CHIKAIOIINE
Ka4ecTBO 00pa30BaTEeNIbHbIX YCIYT.

Y4eHbIe-3KOHOMHCTBl  3apyOeKHBIX  CTpaH
HCCIIEA0BAIN BCECTOPOHHE CUCTEMY
obpasoBaTenbHBIX yCiyr, Tak Zgalat-Lozynska L.A.
(2015) paccMmaTpuBaeT HE0OXOIMMOCTh
COBEPIICHCTBOBAHHUS JeSTeTHbHOCTH o
npodecCHOHATBHON OpHEeHTAllMM B YKpaWHE B
cpaBaenmn ¢ CIIIA ¢ yderoM OpraHH3alMOHHO-
npaBoBbIx MertoaoB. Rajiv Shah, Zhijie Gao and
Harini Mittal (2015, Sharma P. (2012) 3anumMarorcs
MCCIIE/IOBATEIbCKON  JIATENIBHOCTBI0 B 00JacTH
WHHOBAITHIOHHOTO pa3BUTHSA oOmecrBa Ha
pEerHOHAIBHOM  YpOBHE.  Bompocsl  TpynoBBIX

pecypcoB B Poccun paccMOTpeHBI B TPYIax YYEHBIX
Cyxapesa O.C. (2016), IlasmoBa b.C. (2015),
Pybunnoit }0.B. (2005) u gpyrux.

Hecmotps Ha wuMeromyrocss 3HAYUTENBHYIO
TEOPETUKO-METOJIOJIOTHYEeCKYt0  0Oa3y, mpobiema
CHCTEMHOTO  MOBBIIIEHUS  3(PQeKTHBHOCTH U
KOHKYPEHTOCIIOCOOHOCTH CHCTEMBI 00pa3oBaHHS B
Kazaxcrane siBisiercsi cnabo M3y4eHHOH M cO31aeT
IIMPOKHE BO3MOMKHOCTH JUI aBTOPCKHX HOBAIIWH,
TEOPETHIECKOTO OCMBICTICHHUSI M METO0JIOTHUECKOTO
000CHOBaHUSI.

Cucrtema oOpa3oBaHUs JOJDKHA IIEpelaBaTh HE
TOJIBKO 3HAHWS, HO U HEOOXOJMMBIC HAaBBIKH, a TAKKE
MIOCTOSSHHO ~ BHEIPSATH  COBPEMEHHBIE  METOJBI
o0y4yeHHs W aKTHUBHO WCIIOJIb30BaTh HOBEUIHNE
TEXHOJIOTHH.

B OCHOBC KAa4CCTBCHHBIX CABUI'OB,
MPOUCXOJSIINX B COBPEMEHHOH 00pa3zoBaTeNbHOM
OTpaciiy, JIeKHUT HMHHOBAIMOHHAS HANpPaBJICHHOCTD
CTpaTeruu W TaAKTUKW pa3BUTHA o6pa3013aH14;1.
W3menenns  (akTopoB  pazBUTHA  00pa30OBaHUA
BBIPAKAIOTCSI B BO3PACTAHUH MX HH(POPMAIMOHHOH,
MHTEIJICKTyaIbHON n nH(pOpMaINOHHOH
COCTABJIAIONMINX. OTH TEHACHIWH TECHO CBSI3aHBI C
TpaHcopmanued (HopM W METONOB OpraHU3ALUH
CyOBEKTOB  00pa3oBaTENbHON  AEATEIBHOCTH |
YIIPaBJICHUSA UMU.

Hcnonb3oBanue Meronuku 1o
MIPOTHO3UPOBAHUIO  MOTPEOHOCTH HSKOHOMHUKH B
CcricuajIucrax B Haulein CTpaHe HUMeEEeT
OIIpe/ieICHHbIC B CIELUAIKNCTaX B HAICH CTpaHe He
UMEET OIIpeACICHHbIE TPYAHOCTH B CBS3H CO
CIIOKHOCTBIO MPOTHO3UPOBAHUSA
MIPOM3BOAUTENBHOCTH  TPYAM M OXHAAEMOTO
BBITyCKa MPOJYKIMH OTpaciell »KoHOMHMKH. Ha
MIPOTHO3UPOBAHNE  HETAaTUBHO  BIHMSET  TaKKe
HEJIOCTOBEPHOCTh W HHU3KOE KauecTBO MH(pOpMAIWH,
HECOBEPIICHCTBO METO/I0B IIPOTHO3UPOBAHUS U T.JI.

IIpu mnporHo3upoBaHMHM HEOOXOIUMO cOOP
UCXOAHOMU nHpOpMALIUT B YaCTHOCTH o
npodeccHoHaBHOM ~ CTPYKType  3aHSTHIX B
Pa3IMYHBIX OTPACIAX MPOBOJUTH HE OAMH pa3 B 10
JIeT, a U3 pPe3yJIbTaToB 00CIe0OBaHHH, TIPOBOMMBIX
Kaxaple TpH TOHa, 4YTO JIacT  BO3MOXKHOCTD
OIlepUpOBaTH OoJiee CBEXKUMM JaHHBIMH. Takxke
CJIOKHOCTB MCIIOJIb30BAHHUS METOANKH OIPEACICHHS
MOTPEOHOCTH B CHenManicTax 00bACHIETCS TeM, YTO
METO/IMKAa ITPOTHO3UPOBAHUS HCIIOJB3yeTCs IS
3KOHOMHUKHU CTAaOMIILHOTO pa3BUTHA, Koraa
TMPOMBINUICHHOCTb Pa3BUTBIX CTPAH UMECT BBICOKHH
TEXHOJIOTUYECKHUH YPOBEHb u JOCTAaTOYHO
YCTOMYMBBINA LIUKJI Pa3BUTHSL.

s pacueroB wmcmonb3yercs HMH(pOpMAaIs,
MOJIyueHHasi B pe3yJbTaTe aHaju3a M IPOrHO3a M3
nepeuHst npodeccuii, M0 KOTOPBIM OCYIIECTBIISIETCS
MOJIrOTOBKA KBAJM(UIIMPOBAHHBIX  CIEIHAJINCTOB,
TIPE/ICTaBICHHBIX B COOTBETCTBYIOIINX
oOpazoBartenbHBIX craHgapTax. OcoOylo ILEeHHOCTbH
OHAa TIPEJCTABIAET JUIA ONpPENENICHNS] NEePCIEKTHB
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BBIITYCKa YX€ TIPUHATBIX CTYACHTOB CO CpOKaMHu 3KOHOMHYECCKOTO TIporao3a 500050 METOAOM

o0yueHHs OT 2 70 5 Jer, a TakkKe INPHHATHIX B SKCTPATIOJISALINH.

TEKyLIEM TOIy, BBIIYCK KOTOPBIX HaM€yeH B [pennoxenne cnemmanuctoB ¢ BO  i-i
nocjacayrmue roiol. B NOCJICAHEM Cl1yda€ NUMCCTCA CIICIMaJIbHOCTHU Pi COCTOUT us3 CJICAYIOLICTO

peanbHas BO3MOXKHOCTH IIOBIHUSITH Ha COCTaB
npodeccuil B Lensx peaJbHOrO COTJIACOBAHUS €ro C
Oymyumm PBIHOYHBIM CIpOCOM Ha
COOTBETCTBYIOIIME  TNpodeccCMd W NPUHUMATh
pemneHust 0 JIUBepCcHpUKAINT
(mepenpopunMpoBaHUM)  AEATENFHOCTH  BBICIINX
y9eOHBIX 3aBEICHUI.

3a OCHOBY pacdeTa NpHHHAMAeTCs OalaHCOBas
MOJIETb CIpOCa W TPEIJIOKCHHUS CHEIUAINCTOB C
BBICIIUM OOpa30BaHUEM II0 KaXIOW CIELHAIbHOCTH
Ha PErHOHAIBHOM PBIHKE (j-HHICKC PErHOHATBHON
€/IMHMILIBI) Ha IPOTHO3UPYEMBIi rof (-uHaeKe roaa).
B nasnbHeiieMm mpu 3amucd MOAENA HMHAEKCH j U t
OIyCKAIOTCS IJIsi TOro, 4TOOBI HE HAarpOMOXKAATh
(dhopmyubl.

BanancoBast Mojiesib cpoca Si ¥ IpeanoKeHne
Pi cnenuanucroB - CIEIHMANbHOCTH C BBICIIUM
obpazoBanmeM (BO) Ha pernoHamsHOM PBIHKE TPYOa
Ha MPOTHO3UPYEMBIil TO/1 UIMEEeT BUI:

Si=Pi+Xi 1)

rae +X —HEyJOBJIETBOPEHHBIN CHpoc; 00pasyeTcs
npu Si>Pi;

-Xi - HepeaJIM30BaHHOE
obpasyetcs npu Si<Pi.

IMotpebHOoCTF B chnenmamuctax ¢ BO  i-i
CHETHATBHOCTH Si COCTOHT U3 ABYX COCTABIISIOIIIX:

Si=SiB+Si3, 2

rane SiB - cmpoc Ha cmenmammctoB ¢ BO Ha
CBOOOJIHBIE BaKaHTble MecTa, (BHOBb CO37[0BacMbIC
paboune Mmecra). IIporuo3 Ha BaKaHTHBIC
JIOJDKHOCTH yCTaHABJIMBACTCS OpraHu3aIusIMu
HE3aBMHUCHMO OT ()OpM COOCTBEHHOCTH B PE3yJIbTaTe
aHaiu3a [EPIEeKTUB  PAa3BUTUS  IIPOU3BOJCTRA,
TUTAHUPYEMBIX K BHEPCHHIO TEXHOIOTUI
HOBOBBEJICHMIA, COBEPILICHCTBOBAHUSI yKe
(hYHKIMOHHUPYIOUINX TPU3BOJICTBEHHBIX IPOIECCOB,
COBEPIICHCTBOBAaHHUS OPTaHU3AIMOHHBIX CTPYTYP
yrpaBieHus U 1p. Si3 — cIpoc Ha CHEHHAIHCTOB C
BO nHa 3ameny crenmanuctoB ¢ BO, BRIOBIBarOmmx
M0 Pa3HBIM MpUYHHAM (Bcero, 0e3 AeTanu3aluyl Io
MPUIHHAM).

DTOT moka3aTesb Ha MPOTHO3HYIO MEPCICKTUBY
YCTaHABJIMBACT PECUCTHBIM IIyTEM, HCXOAS W3

MPCATIOKECHUC,

YUCIICHHOCTH 3aHATBIX CHETIHAINCTOB i-#
CHEeNHANbHOCTH M KO3(GQUIMEHTa  BBIOBITHSA
CIELUATHNCTOB!

Si=Yi3*l, (3)

rae Yi3- YMCIIEHHOCTh 3aHATBIX CIIEIHAJMCTOB 1-i
CIIENUAIbHOCTH

| - KoadduumeHT BHIOBITUS CHEIHATHCTOB i-i
CIIENMAJILHOCTH. Onpenensiercs Ha OCHOBE

MHOYKECTBO CJIaraeMbIX:

Pi= Mi+Ni+Fi+Li—Li'+Ki—Ki'+Bi, (4)
rre Mi - Momonbple  CIEUMaIHCTHI-BBITYCKHUKI
BY3o0B i-if crienuanbHOCTH 1O TOC. 3aKasy, B T.4. 110
rpaHTy u kpeauty (1-e BrIicmiee oOpazoBanme); Ni —
6e3pabotaie ¢ BO i-if cmemmampHOCTH; Fi —
cnenranucTsl ¢ BO i-# crienuamicTsl U3 KaTeropHH
CaMOCTOSTENTFHO 3aHATHIX , HO JKEJAIOIIX padoTaTh
10 CIENUaTbHOCTH; Li— MeXaHW4eCKHH MPUTOK
creruanucroB ¢ BO i-ii  cmemumansHOcTH; Li'—
BBEIOBITHE crierianucToB ¢ BO i-if cnennaibHOCTH 110
pasHbBIM  INpUYMHAM, B T.4. YBOJIGHHbIE IO
coOCTBEHHOMY KeNaHUIO;

Ki- yBomeHnHsie u3 psimoB BoopykeHHBIX CHIT
PK ¢ BO i-ii cnenuansHoctr; Ki'—Momonasie
CICLUAJIUCTBI, NPU3BAHHBIE B PsAbl BoopykKeHHBIX
cun PK;

Bi- crmenmanuctel, monmy4uBIIME 2-€ BBICIICE
o0pa3oBaHue MO i-i CEHATBHOCTH.

IHpumeuanue: Ioxazamenu Li u Ki no nocuxe
He omHocamcs npednodxcenuro. Ho evluumanue ux u3
npagou uacmu OanaHca no3eoaum eecmu 0Ooee
00CmosepHol yuem NO COCMAGIAIOWUM  (Npasas
yacme 6ananca) u Mi (nesas uacme 6ananca).

Ucxonnass  umHpOpManus  NpeaBapUTENILHO
00pabaThIBaeTCs C LENBIO IMPUTOJHOCTH B (opMyIie
OalaHca ¥ Janee 3aHOCHTCS B COOTBETCTBYIOIIHE
taOmunel. Jlanee COCTABIIAIOTCS CBOAHBIC TaOJIHILBL,
no ¢opme oTpaxaronme ooOIIee MONOKEHHE IO
CIIpocy ¥ IPEJIOKEHUIO B pa3pese ClielrualbHOCTeH
mo pecmyOimke (YHCIO TAaKUX TaOJNHIl paBHO YUCITY
CIICLIMANIbHOCTEH) M OAHAa CBOJAHAs TAONHMIA,
oTpaxarolas odlee nojoxeHue peinka Tpyaa PK.

IIpennaraemas METOJUKA OLICHKH
HHHOBaHHOHHOﬁ AKTUBHOCTHU BYy3a IIO3BOJIACT
MO3TAIHO yrIIyOJIsTh OIICHKY o0bekTa
UCCIIeIOBAHHUS.

Oman 1. Tllpumenenue GopMaIbHOro MOIX0Aa K
OlLlEHKEe HMHHOBAI[MOHHOW aKTUBHOCTH. Ha paHHOM

JTanie  BBIABISCTCS  NPHUHAIUIC)KHOCTH  BY3a K
KaTeropun WHHOBAIIMOHHO AKTHBHBIX u
aHAIM3NUPYETCS BU/IOBas CTPYKTYpa ero

WHHOBAIIMOHHOM JIEATEIBHOCTH.

Oman 2. TlpuMeHeHHE pPecypCHO-3aTPaTHOTO
IoaxoJa K OILCHKE HHHOBaL[PIOHHOﬁ JACATCIIBHOCTHU
By3a ITyTeM pacdeTa CIeIYIOIINX KPUTEPHUEB:

- goni  1pogeccopCKO-TPEnosaBaTeIbCKOro
coCTaBa M HAYYHBIX COTPYOAHUKOB C YYCHBIMU

CTCIICHAMMH, 3aHATBIX WHHOBAIIMOHHOM
JCATCIBbHOCTBIO, B CpeuHeancquoﬁ YHUCJIICHHOCTH,
- J0JIA CTOUMOCTH OCHOBHBIX (I)OHHOB,

9KCIUTyaTHPYEMbIX B TIPOLECCe HHHOBALMOHHON
JeATENbHOCTH, B CPEIHEH CTOMMOCTH OCHOBHBIX
(oH10B By3a;
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- YIENIbHBI BEC MHHOBAaLMOHHBIX 3arpaT B CymecTByIoT pa3anaHbBIC METOMBI

BBIPYYKE OT pean3aliii 00pa3oBaTeNbHBIX YCIyT;

- WHHOBAIIMOHHBIE 3aTpaThl B pacyeTe Ha
OJTHOTO PadOTAIOIIETOo B BY3e€.

OTOT dTall JaeT XapaKTepUCTHUKY pPecypcHOM
COCTaBJIAIONIEH HMHHOBAIMOHHOTO IOTEHIWAa H
MO3BOJISIET OLCHUTh WHHOBAIOHHYIO aKTHBHOCTb
BY30B, €I HE MOJYYMBUINX SBHBIX 3KOHOMHYECKUX
BBITOZl OT MHHOBAIIMOHHOH JICSITENEHOCTH.

Oran 3. IlpumeHeHue  pe3yIbTaTUBHOTO
MOAX0Jla K OLIEHKE MHHOBAIlMOHHONW aKTHMBHOCTHU. B
3aBUCHMOCTH OT BHZIA BHEAPSIEMBIX WHHOBALUI
MOXET OBITh OCYIIECTBICHA CTOMMOCTHAsl OLCHKA
TakuX 3(p(HekToOB HMHHOBAIIMOHHOH AEATEIEHOCTH KaK
9KOHOMHUS 3aTpaT M BKJIAJ B PHIHOYHYIO CTOMMOCTb
OuzHeca.

Ecnu  nenbro  uccinenoBaHus — SIBIIETCS
CpaBHHTeJ’ILHBIﬁ aHaJIu3 HCCKOJBKUX BY30B IIO
KPpUTEPHUIO I/IHHOBB,HI/IOHHOﬁ AKTUBHOCTH, TO B
METOJIMKY MOXET OBbITh BBEJICH JOIOTHUTESIILHBIN 4-1f

KOMILUIEKCHON olleHKH. NHHOBAIIMOHHBIN MOTEHIIAAT
By3a MOXXET OBITh OIECHEH KaK 3HAYUTENbHBIN TPH
YCIOBMH, YTO BCS MPOTYKIMs, UM INPOU3BOAMMAS,
BocTpeOOBaHa  ToOTpeOuTensmMu. UYeM  MeHbIIE
YPOBEHb BOCTPEOOBAaHHOCTH, TE€M HHXKE YpPOBEHb
WHHOBAIlMOHHOTO pa3Butus. HayuHo-TexHHueckas
MIPOYKIMS, TPOU3BECHHAs], HO HE BOCTpeOOBaHHA,
HE HU3MEHSET (haKTHIECKUX pasMepoB
MHHOBAallMOHHOTO MNOTEHIHAda  XO3AHCTBYIOLIETO
cy0BekTa. JTO B IOJIHOW Mepe MOKHO OTHECTH M K
BBIITYCKHHKaM BY3a.

Metonuka OLIEHKU MHHOBaIlHOHHOTO
MOTEHIWaga By3a OCHOBaHAa HAa  BBIICICHUH
WHHOBALIMOHHOM COCTABIISIONIEH BO BceX cepax ero
JeSITeIbHOCTU

Ha pucynke 1 mnokazan rpaduueckuii MeTon
MIOCTPOCHUS MHTErpanbHOro mnokasareins. Ilnomans
0o0pa3oBaBIIerocs  MHOTOYTOJbHHKA  OTpakaer
YPOBEHb TEKyIllel HHHOBALIUOHHOX aKTUBHOCTH BY3a

oman. KOMIUIEKCHas OLEHKAa HHHOBAIlMOHHOMN
AKTUBHOCTH.
avz a2
PaAKTHUHECHKOE COCTOAHME
ITANOHHOE COCTOAHKME
a6 a3
Pucynok 1 - I'paduyeckuii MeToJ NOCTPOEHUSI HHTEIPAJBHOI0 MOKA3ATeJIsl.
O1eHKYy WMHHOBAaIIMOHHOTO TIOTEHLIMAaNa BYy3a (MHAHCOBOM yCTOWYMBOCTH K HMHHOBAIIMOHHOMY

MPOBOAT C TIENbI0 OMpeNeNeHus] JOCTaTOYHOCTH Y
Hero ()MHAHCOBO-3KOHOMUYECKHUX DPECYpPCOB  JUIsI
obecrieueHnss He TOJHKO WHHOBAIMOHHOW, HO |
TEKyIIeW NneATeIbHOCTH. A 3TO B CBOK OYepenb
CBA3aHO ¢  (OPMHPOBAaHHEM  OCHOBHOTO H
000pOTHOTO Kanuraia, MIPUBJICUYCHIEM
COOCTBEHHOTO W 3a€MHOTO KamuTaja. B mpakTuke
(hMHAHCOBOTO aHaNmW3a Takas 3ajJadya peliacTcs B

npouecce  OLEHKH  O0ECIHEYEeHHOCTH  3alacoB
pasNMYHBIMM ~ MCTOYHUKAMH WX  (OPMUPOBAHUS
(cobcTBEHHBIME 000pOTHBIMHU CpEACTBAMH,

JIOIITOCPOYHBIMH U KPAaTKOCPOYHBIMH KPETUTAMH).
OrneHKa MHHOBAIIMOHHOTO TIOTCHIMAJIA By3a B
NEPBYI0  OYepenb CBsA3aHA C  AHAIM30M €TI0

Pa3BUTHIO.

Beicmet mkome Kaszaxcrana — mpencTout
npoBecTH  Oonbilylo  paboTy B aclekTe
3G (PEKTUBHOCTH TPOBOAUMBIX ~MEPOIPHATHHA 110
MOBBIIICHUIO KadecTBa o0pazoBaHus u
MEXTyHapOJHOH y3HaBaeMOCTH BY30B Ha MHPOBOM
pBIHKE  00pa3oBaTEeNbHBIX  yciayr. PesynmbraTsl
paHXUpOBaHMUA B ONPEACICHHOW Mepe CiyXaT
KITFOUEBBIMH OpUEHTUPAMU COLIMAJIbHO-
9KOHOMHYECKOT'0 Pa3BUTHS PECITYOINKH.

Takum  oOpazom, oboOmiaromias
MHHOBAIMOHHOTO  TIOTEHIMAJa  BYy3a
KOMIUIEKCHOM W MHOTOYPOBHEBOH U
OCHOBBIBAaTbCA HAa  TIOKA3aTeIsX,
cnenn(uKy By3a, €ro AeITEIbHOCTH.

OIICHKA
SIBIISIETCS
JIOJKHA
OTpaXKaroIINX
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PHONOPOETICS OF THE TEXT

Abstract: In this article we introduce the phonopoetics, the small progressive layer of linguopoetics. The
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The language is not only the means of Phonopoetics  investigate the literary -
communication, but it is the great resource which is description art, its music’s soundings expressive
carried on the knowledge to the next descendent and features, the poem’s art, the role of the sound and
made the emotional — esthetic feelings. stress, the rhythm and the system of the sounds. The

By the speech, one can make the men, laugh rhythm of poems are investigating in the linguistics
make them happy, and make them cry [7: p. 19]. as the object of the science. It has the rhythm and it is
That is why, in order to study the communicative the base of the language. It shows us the importance
unit of linguistic structure, it is very important to of the poem’s rhythm as in literature so in linguistics.
learn it’s emotional — expressive finctions and The sensitiveness of the poetic speech is united
connotative meaning. The emotional expressive in the rhyme and melodious sound. German scientist
functions of linguistic units to be realized with the Y.Yann considered as the poetry consists of the
help of artistic speech. As the result, the philological metrics rhythmic and the sound: “The poem is
science the linguopoetics become to study the unique event, in the same time, the optic component,
emotional expressive functions of artistic text [3: p. (to comprehension the text by seeing), acoustics and
9]. The linguopoetics inclusive of the poetics features metrics component are included to it, and these three
of all structural units. By its resourcing studies, it components make the sensual meanings,” — he said
divides into phonopoetics, morphopoetics, lexical [8; 10: p. 242-255].
poetics, synthetic poetics and derivopoetics. Although, the phonopoetics is not investigated,

As the general problems of linguopoetics, the most of linguists give a lot of information about this
lexical poetics, the poetics of the text, poetic stylistic, branch.
phonosemantics come to the field of linguistics. But Aristotle in his “Poetics” gived the ideas about
the phonopoetics have not investigated thoroughly the phonetics units such as sound and rhythm [2: p.
yet. It shows us that the theme is very necessary to 20]. The arts including the sounds are given in
solve in Uzbek literature. “Funun ul-balog’a”, of Shayx Akhmad ibn

As the other branches, the linguistics is Hudaydod, in “Badoe us-sanoe” of Vosifiy.
progressing at every moment. Though, every subject A.Abdullayev in his “The expressiveness in
relays on the theory of its own every time and creates Uzbek” wrote the information about it: “newaday’s
new ways of subject. Like the phonostylistics and in Modern Uzbek there are such kind of
phonosemantics, the phonopoetics and linguopoetics expressiveness: 1) to pronounce the vowels strongly;
are made from these sciences. [9; 6] 2) quantities stress; 3) germination. Below mentioned
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events have the peculiarities and features. So, the function of germenevtics is to explain the

expressivenes has some meanings, such as
strengthening, weakening, caress, loving. These
meanings create the changing the sounds, the
strengthening of the sounds, increase the sound and
divide the word to the syllable” [1: p. 3].

All kind of linguopoetics analyze one should
pay attention to the relation of form and meaning. In
every text by the meaning “form” we should
understand the difficult expression. The upper and
lower meanings are introduced. In the result, the
asymmetries of form and meaning are happened in
the literary text.

In the analyzes of the literary text place and
time are very important, if we stand near to the object
as the time, it’s meaning, essence and express make
the relations to objectiveness. This problem,
especially, in phonetic system is very important.
Because, “in Turkic language’s history the phonetics
define as the difficult and confusion branch. It has
real cause and serious one. The difficulties in
investigating the historical phonetics connect with
the spellings, but the spellings don’t mention in any
work until the middle of the XX century” [4: p. 25].

The actual phonetic language means can be
analyzed from the sounds to the synthetic units.

The poetic speech phonetics may be the very
important object of investigation. “ The barmoq”
poetical rhythm system are based on the quantity of
the syllables, in spite of, it divides to the “turoq”,
intonation peculiarities the role of pause and a lot of
arts connection create the phonopoetics, the
connection pot of the phonetics and poetics. The
phonetics is the investigation of poetic speech. But,
while we analyze the phonetic peculiarities, we don’t
invent the phonopoetics features.

Besides of, the places of phonetic peculiarities
which are used in poetic mentioned in writing, but
has some hidden meanings. The built structure of
poetics is the phonetic units.

The science, which is investigated the esthetic
functions of language of the artistic speech what
becomes very high authoritative branches of
philology is the linguopoetics [5: p. 7]. As, every
branches have their little layer, the upper layer of
linguopoetics is the phonopoetics.

While, the phonopoetics are investigating as the
branches, it has peculiar specific features and we
should define the object of investigations. As the
specific features we can count the formation of
poetic work, logical and esthetic, expressive quality,
melodically, tone, timbre, the rhythmic intonation
and emotion peculiarities. Since that, truly these are
the investigative object of phonetics.

At the same time the phonetic text are the
reasons to pronounce as the people need. And this is
belonged to the germenevtics. The function of the
germenevtics is to remove before hand «the lacks of
the speech and wrong pronunciation of the text». The

comprehensive events of phenomenological analyze.
Such interpretation gives the chance to find the
important point’s of the text.

The commentary and the analyze are
demonstrated as the event and the result. The
commentary begins when we appeal to the text. It is
the first condition of the germenevtics. It means to
confess to another variants of the analyze and
substance.

To understand the text, the in terpreter should
not stay away the events. It doesn’t matter how to
accept it. On the contrary, he strives to understand
the meaning of the text. If he wants to interpret the
text, he should connect it with the essence.

We should consider, while the interpretation or
comprehension of something, one of the pieces are
left. It comes across the speaking, talking and oral
speech. Sometimes, during the speaking of the life of
people, their happiness, proud and the fate,
something is not spoke. Because, the speech cannot
retell all the essence of these. And the feelings do not
define in the oral speech. The essence of text, it’s
meaning, the traditions the intellectual degrees of
subject, and thinking depend on speech. The aim of
thinking to understand the world, it’s being, and it’s
connection. To learn the other world and understand,
firstly the author and character should understand
itself.

The structural linguistics pay attention to the
understanding the degrees of relations of the speech
and language, it’s colourness. That is why, the
cognitive linguistics grows up the structural
linguistics, it pays attention to the discursive sides.

In fact, the “soul” of the language is the
discourse. All the social function, cumulative
function, and emotional-expressive functions of the
language reflect in discourse.

The emotional-expressive function of the
artistic speech is mainly expressed with phonetic
means and melody. Phonetic means are the main
relevant characteristics of the artistic discourse, and
the creator of the beauty of speech. Thus not only the
lexical poetics part but also phono-poetics, morpho-
poetics, and syntactic poetics parts of the lingua-
poetics which study the emotional and aesthetic
function of the certain language should became
serious research objects. There are special
expressemas which include such means as tonema,
syllabema, and vowel harmony.

Expressemas serve to express the emotional
state of the speaker in speech; to differentiate the
type of the sentence by its aim; to express the
gradation of the things and events, feature and
characteristics, motions and states; to function
artistic-aesthetic tasks.

The phonetic means, like the other poetic ones
should characterize it’s peculiarities and applies the
charming speech. To understand and interpreter the
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phonetic speech are representated by the philological
preparing of the (interpreter) researchers. Study the
text, germenevtica serves to represent the phonetic
units such as the distinctive, expressive function.

The phonopoetic peculiarities are the main
means of creation «the azuz». Because, «the azuz» is
based on the vowel harmony, open — close syllables.
The ravii is the leader and necessary element of the
rhyme. The rhyme and it’s features, pronouciations
relates to each other, and these features are in
motion, this position gives the chauce to increase the
opportunities of rhyme, to change the quality and to
carry out of the monotone.

«The barmoq» rhythme is not marked by it’s
quantity of syllables but the division of the syllables
in the line.

Making conclusion, we should name the
functions of phonopoetics and germenevtics
methods:
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Dealing with the examples of classic literature
the authors often speak about the fact that creators of
that time often lean on literal and ideal
conditionality. As the reason for this fact they stress
that recognizing the world as a temporary
phenomenon they seek the reality outside this
existing world. In other words in the creative
activities of the artists of that time as a rule try to
hide their individual peculiarities, i.e. they try to
avoid outer signs of the temporary world. Therefore

In the classic arts traditional nature and
conditionality prevail a lot. At the same time the
above mentioned factors led to weakening the
objective description.

The experts who are engaged in the oriental
classic literature and bookmaking graphics as E.
Polyakova and Z.Rahimova point out that it is rather
difficult to define the personality of the author which
is hidden behind the philosophical and skillfully
created literary works. They wrote: “The creators of
that time did not try to express their own feelings
and sociality of that time [6.23].

The lack of real (objective) description in their
works can be explained by their feeling to avoid
sociality. As a matter of fact objective description
can be reached by the interrelations of time and
place. But this fact doesn’t mean that

The feelings of these times were not realized
(objectivized).

Though the artist does not avoid the
conditionality he/she tries to introduce his literal
ideas into definite visual images. Especially
cooperation of the classical literature with the art of

calligraphy provides the possibility of dispatching
joy to the poet.

In the process of investigating the cyncretic
relations of poetry and calligraphic arts it is
necessary to keep in mind that literary synthesis has
very deep and ancient roots. As a matter of fact the
development of any type of art is greatly influenced
on the form of expressing the contemporary arts.

Watching the expressive peculiarities of the
oriental classic music, miniature, calligraphy as well
as the literature we can see that these arts have been
developing in great connection with each
other.[10.20]

Its impossible to imagine the classic music
without ‘arooz’ verse and the miniature can’t be
imagined without literary works. Therefore in the
oriental arts we can feel that these arts are in
syncretic relation not only by ideal-literal point of
view but also by expressive peculiarities.

In his book ‘The city of highly educated people’
Abu Nasr Forobiy who had the title of ‘highly
educated tutor’ in his time wrote: “There is a kind of
relationship between the representatives of this art
and decorators of the house. Though their objectives
in their art are different there is something in
common

In the forms, creation and the aims they
correspond each other. The things that decorate the
art of poetry are words and ideas, the things that
decorate the objectives of painters are paints of
different colour. There is a difference between them
but both of them lead the imagination and feelings of
people t o one thing — imitation [4.124].
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Another type of arts is calligraphy. Its
importance both in classical literature and in the art
of painting is the same. In other words calligraphy
can be treated as a product of strong synthesis
between poetry and painting (water colour).

Calligraphy is one of the most ancient types of
the oriental art.

After the introduction of Islam in Central Asia
Arbic alphabet has been introduced in all the spheres
of human life.

Calligraphy based on the Arabic alphabet began
to develop rapidly and in the Muslim world it
became a special type of art. We would not be
mistaken if we say that Islam had a great influence
on the development of calligraphy as an independent
art. Because Islam prohibits portraiting the humans
and animals. Such a prohibition led to further
development of broidery and calligraphy as an
important phenomena in the oriental aesthetics. On
this very point we also can say that the art of
miniature began to develop in close connection with
calligraphy.

In the East miniature has been living as a
bookmaking graphics, a definite part of the text, as a
kind of writing. In other words miniature is enriched
with elements of calligraphy and engraving and is
brought closer to the examples of water-colour and
that of expressive principles of literature (poetry).
Talking about the synthetic relations these two arts
we should take into consideration that this art
provides relationship and leadership and occupies the
central place in the literal works.

The main factor providing development of
calligraphy as an art is the fact the Holy Qur’on has
been written in this alphabet and special form and
expressiveness of the Arabic alphabet [1.4].

Dealing with interrelations of the classical
literature and calligraphy we can see such a closeness
not only in bookmaking graphics but also in the
relations of classical poetry and handwriting.

Particularly bookmaking art based on the
Arabic alphabet is directly connected with the art of
writing:

“Mum "u uunonu damuoun ym couuo,

Hyn 6owuda émubon oezun ouub...[3.6]

(“Mim” lies on the road and dispatches its

poison through its open mouth)

In this example taken from the “Hayrat-ul-
abror” by Alisher Navoiy the form of the letter ‘mim’
serves as a means of expressing the literal idea, i.e. at
the initial position the Arabic letter “»” (initial
position « «”) the form of the letter takes the form of
a snake[9.135]. In this case not the meaning of the
letter but its form i.e its visual esteem is more
important

In general, treating these arts as a means of
depicting the author’s mastership and the beauty and
attractiveness of the poem is not satisfactory enough.

Because there exists necessity of demonstrating of
the author and excitement of the reader by seeing it.
Especially this peculiarity is displayed by the
syncretic relation of uttering the word at the
leadership of the classical literature

Those limitations of Islam not only makes the
painter and  calligraphist  seek  permanent
investigations of the matter but also satisfy the
aesthetic need of the reader to feel this beauty in the
process of seeing (reading) the text. Perhaps it is
because of the fact that classical poets must have had
a permanent need for the description of the beloved
lady.

Usually the painter could not describe the real
beauty of the beautiful girl, to make it clear he
avoided it. Instead of it he tried to use traditional-
conditional elements: a slim waste, good-looking
face, eyebrow looking like an arrow, etc.

It was difficult to notice the individual character
of a definite person and the natural size of parts of
his body. Therefore classic miniatures were closer to
the expressive arts than painting. Perhaps by means
of such expressive settlement the painter must have
tried to avoid he traditional limitations. In his work
he tries to stress that he wants to paint not the real
body of an object but his inner world. Nevertheless
the miniatures satisfy to some extend the need of his
fans of the visual art.

This way with the help of definite means the
poet also used to try to satisfy the aesthetic needs of
his readers.

We seem not to be mistaken if we say that such
‘demands’ of the readers make the creator use the
possibilities of other types of art and as a result of
this fact there appears new forms of synthesis of two
or more types of art.

Ataulloh Husainiy’s book ‘Badoyi-us-sanoyi’
is about ‘arooz’ type of verse and its fifth part is
titled as ‘The beauty of word and explanation of
beauties belonging to the sight of the letters’. This
part of the book contains a lot of information dealing
with the sight of the letters. For instance, he author
says: “ The art of ’mugattaa’ contains the words in
which the letters are separated from each other”, “
the ‘muvassal’ is another type of art in which the
letters in the word are not separated from each
other” and ‘raqtoo’ is a type of art in which one
letter of each word is dotted but only one letter is
dottless and ‘e’not’ is used to by the poet or
calligraphist to decorate the word but it is needles,
as the word is full enough even without it... the main
aim is to decorate the word.[5.35].

Moreover, the book contains more information
about other types of art. It can seen that in order to
express his emotions and other inner feelings the
poet tried to lean not only on the meaning of the
word but also had to take into consideration the
visual shade of the letters as well. This brings the
poetry close to descriptive art.
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In modern literary studies such works are
studied as examples of graphical poetry, i.e reading
the verse by means of visual aids (your eyes) you can
feel aesthetic influence from the verse.

Graphical poems have been in use during the
last two thousand years and it can be observed in the
samples of ancient Greek poetry. The Greek poet
Simmiy Rodosskiy is known to have created verse
the of which resemble an egg, an ax, a wing etc.
During the later period this tradition has spread wide
in the Western literature as well. In the works of such
poets as Rable, Polotskiy, Derjhavin, Appoliner we
can see more improved version of this branch of art.
In the XXth century this art began to develop in the
form of calligramic genre.

Dealing with his calligrams  Appoliner
says:”The possibilities of this art is very wide, we
can see in it the synthesis of water colour and the
music”[8.46]

Even today we can see the example of such an
art in the world and in the Uzbek literature (I.
Otamurod, Fahriyor).

Not in vain we have paid special attention to the
essence calligrams as their roots are closely
connected with calligraphy.

We try again to have a glimpse of the above
mentioned book by Ataulloh Husainiy. He writes:
”Mu’aqqal” is the way of creating the verse in
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diagram.
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It is known that the introduction of concrete
reinforcement allows to obtain the dispersed
composite having a tensile strength several times
higher than for concrete matrix. Increasing the
strength properties of steel fiber reinforced slag
concrete (SFRSC) allow to eliminate the reinforcing
bars in some designs.

Importantly, increase the level of automation of
calculations structural elements makes higher
demands on the information content of the research
results of the actual work, which is particularly
important for creating predictive algorithms using
diagram methods. A large part of building

Expanding the use of reinforced structures of
concretes which include the secondary wastes of
different industries and local aggregates, promotes
economical consumption of material and energy
resources, reduce the cost and time consuming
processes. These concretes, in particular, to fine slag
concrete based on dropout from the crushing of the
cast slag crushed stone (CSC). One of the ways to
improve the quality of the concrete is the
introduction of the slag mixture of steel fibers having
high strength characteristics and increased tensile
modulus.
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construction elements based on such characteristics deformation characteristics SFRSC taking into

of the material, as the prism compression strength of
concrete Rp, cube compression strength Ry or
durability of concrete under axial tension Ry. A set
of data for SFRSC-structures is not sufficient,
because in addition to the strength properties of a
significant role in the calculation here is also
included a deformability (initial modulus of elasticity
of the slag concrete (SC) in tension Epp and modulus
of elasticity of the SFRSC Eyo, limit deformation in
tension of the SC &nwr and for SFRSC g, limit
deformation in compression of the SC e and for
SFRSC é&r).

The aim of this study is to provide a
computational formula that will determine the

account the concrete age. On the basis of
experimental data to construct incremental algorithm
for calculating the structural elements under axial
tension and compression loads.

The main findings deformability properties of
fine-grained concrete are given in [1].

Tests were conducted with the specimens which
include fine-grained slag produced of "NLMK". It is
a waste of crushing of cast slag crushed stone gravel
fractions 0-5 mm and a bulk density 1085-1135
kg/m3. For the production of the specimens was used
the composition, presented in table 1.

Table 1

Composition of experimental specimens.

Composite Characteristic
binder cement brand PC-500 DO (Lipetsk)
plasticizer "Relamiks" (10% solute)

particulate reinforcement

Fiber "Dramix" Belgian firm "Bekaert" - chopped steel wire 0.8 mm in diameter and
60 mm in length (R¢ = 1100 MPa, Ef=1,9510° MPa, di = 0,8 mm, | = 60 mm)

Test specimens in tension was conducted on a
special experimental device [2]. Compression and
tensile tests were occurred using 100 kN press and
universal tensile testing machine with maximal load
20 kN respectively. In the study in tension and
compression SFRSC-specimens used concrete matrix
classes B5, B7.5, B10, B15, B20, B25, B27.5.

In studies of SFRSC-specimens on tensile
varied volumetric content of fiber reinforcement usn
(%): 0, 0.125, 0.25, 0.375, 0.5, 0.75, 1.3, and
concrete age t (days): 3, 7, 14, 21, 28, 56, 112, 224,
448. The sketches of specimens shown in Fig. 1. The
distance between the fiber-in transverse section of
the specimens were 5 and 10 mm.

Figure 1 - Sketches of specimens for tensile test.

Durability of SFRSC in axial compression was
determined on specimens in the form of cube with
sides of 60 mm. Variability of fiber reinforcement
volumetric content in SFRSC-specimens uw (%): 0,
0.125, 0.25, 0.375, 0.5, 0.75, 1.3, and concrete age t

(days): 3,7, 14, 21, 28, 56, 112, 224, 448; coefficient
reflecting fibers work in a section perpendicular to
the direction of the external compressive load kn:
0,247, 1,00. Sketches of test samples are shown in
Fig.2a, b.
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Figure 2 - Sketches of specimens for compression test: a) kn=0,247, b) kn=1

"Stress-relative deformation” (“c-¢") diagrams
as axial tensile test results of SFRSC-specimens are
shown in Fig. 3 a (aged for 3 days concrete matrix

[

t=3days
A W=0,125% OWP=05%
4 & L=0,25% O p=075%
A 1=03752 WN-13%
o
o3
=
g \'\
25 :r)?‘:k
v
1 ! A A
! A
o @%\ﬂ Pt
0 0.02 0.04 0,06 0,08 01
a_) Relative deformation

class B20) and Fig.3 b (aged for 28 days concrete
matrix class B20).

t= 28 days
A W=0,125% ON-05%
& L=0,25% o p-0.75%
& L-0375% wmN-1.3%
]
o
= A
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Figure 3 - Experimental "'6-¢" diagrams obtained in an axial tensile test of SFRSC-specimens.

Deformation of SFRC is a complex process, the
study of deformation tensile properties of SFRC
revealed that it is characterized by the following
work stages:

- practically linear section of the diagram "c-&"
corresponding to the elastic material,

- curved "o-g" section of the diagram, starting
with the crack corresponding to the pseudo-plastic
material work.

Various researchers [3, 4, 5], despite receiving
comparable data, provide a variety of interpretations
of the results. Thus, at the present time authors

deduce various estimates moment of cracking due to
differences in the test methods, experimental
specimens and used equipment.

Tensile diagram "o-¢" for SFRSC can be
represented as schematic form shown in Fig. 4 a.
This diagram conditionally divided into two portions
and described using seven characteristic points. The
bright area of the diagram is the area where there is
collaboration fiber and concrete work (occurs
addition of tension diagrams concrete and fiber), the
dark area of diagram describes comprehensive work
of the fibers in pull-out of the slag concrete-matrix.
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Figure 4 - Schematic forms tensile diagram for SFRC and its characteristic points.

In this case, the stress in section of concrete
specimens at the site when the relative deformation
of the sample does not exceed the limit values of

N =Ny +Ng»

where N, Not, Nkt is loads generated by tensile in
SFRSC specimens, in concrete and in the fiber
respectively. Expressing load through the voltage

relative deformations for concrete-matrix, and
equation is performed:

@)
and the cross-sectional area, we get the following
equation:

Npt = Obt Ay = E ot B rea Py’

N¢ =0 A :gﬂatEf,redAf '

Ny =&yt (Eb,redAb +Ef reg A )’ (2)
P gfot(Eb,redAb +Ef rea A )
ot A+ A,

There ow, of, ome IS stress values in slag
concrete, fiber and SFRSC respectively; Ay, Af is
sectional area slag concrete and fiber; Ep red, Efred iS
the module of elasticity of slag concrete and fiber; et
is relative deformation of SFRSC specimen.

Limit values of relative deformations of slag
concrete-matrix emwr Will also depend on the
percentage of volume of reinforcement:

S =024 R 8k, 20° @

where Rp(t) is the tensile strength of concrete at the
age t, usw is volumetric content of fiber reinforcement.

Further, when the relative deformation of the
sample exceeded the Ilimit value relative
deformations slag concrete-matrix (eme>enr), the

diagram is described by adding the single fiber pull-
out diagrams.

The "load-displacement” curve for the loaded
end of the fiber with a single limb at the end can also
be represented as a piecewise linear diagram (Fig. 5).

P
Pur
|
|
o Pl 7<|r 77777 Hoz “
8 Pa : z
| |
I I H
Fro ==~ Fommodmoo oo Fo-oo-
[ [
| |
| |
| | "
Wfﬂi W/ﬂ? WHE Wht%

Fiber displacement
Figure 5 - The ""load-displacement™* single fiber pull-out piecewise linear diagram

In [6] presented the results and conclusions of
the mathematical relationships for the coordinate
reference points piecewise linear pull-out diagram

"load-displacement™ for steel fiber, working under
load in slag concrete-matrix (Fig. 5):
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Table 2

- point Hoq:
- point Hoy:
- point Hos:
- point Hoa:

W01 =1-0,02R, (t)* Pyyoq =(355+11R, ()|0,55+0,0151 ¢ ,, )

W02 =3WHo1' Pro2 =0.7Py0p
W3 = W01’ PHo3 =0.6Pygy’

Whioa =801’ Pros =04Phor

(4)

There It an is embedding fiber length (mm), Rp(t)

(t) are determined according to equations proposed in

is slag concrete compressive strength at age t (MPa), [7].
Whoi is abscissas points (displacment of fiber, mm), Given these, coordinates the points of tensile
Phoi is ordinate points (load, H). Values Ry(t) and Ruy "c-¢" diagrams for SFRSC will be determined by the
following formulas:
Table 3
- point O: Ept =01 04 =07
_ E A, +E;A; )
- point A: € ot =0:24'3«/Rbt(ti(1+8ufv)~10 3, Oy = gfbt( oA f f),
A + A
_ 104 )
- point B: £y =0,24-3Ry (O)(L+8uy )10 ® g = & (B +Er Ay ) L 710t
A + As My
N an
: . ZPHoLj(kA)Ep .
- point C: £y =106 gy’ Oy = =1 ;
Ar + A
N 3n
point D: ZPHoz,j(kA)Ep .
) ’ =10 LA =2 5
€ ot € iR Wiy0r fbot A+ A (5)
> Py (ka)e
Pros,j(Ka)r,
- point E: e _10e Whigs o =i HOsITEA :
fot btR WH01 fbt Af T Ab
N 3n
. ZPHOALj(kA)rw
- point F: 10 Wigs s o, = I :
Ept = SmtR'm fbt Af +Ab
W -0
- point G: e =108 g - 1% T =0
HO01l

Where N is quantity of fibers in SFRSC
spacimen, the n - number of fiber within a radius of
10 mm and affect the operation of the unit central

fiber, rep is the average distance to the fibers located by the formula [8]:

2

p; A
K, = (0,24-|f,an—2,7)-R4+(7,7—0,52-|fyan)-R4+1 » 2 =g ane Nt an

m m

within a radius of 10 mm, the ka is coefficient taking
into account the work of the central fiber as a result
of effect on neighboring fibers, and it is determined

(6)
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where, lianc is the mean value of the anchorage of
neighboring fibers, mm.

Note that for each fiber, which diagramm
summarize, it is necessary to calculate the
parameters: n, rep and Ka.

Such representation of "o-¢" diagrams for
SFRSC specimens tensile, requires consideration of

14
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the large amount of data, it is convenient to use in the
calculation of structural elements on a computer.

Figures 6 illustrate the theoretical curves
constructed by the formulas (3)-(6) for concrete class
B20 and at matrix age 28 days.

t= 28 days
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5 2-11-0,25%
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Figure 6 - Theoretical "o-¢"* diagrams for tensile SFRC constructed according to formulas (5), (6)

The test results of the SFRSC specimens under
axial compression are shown in Fig. 7 a (slag
concrete B7.5 class at the age of 3 days, k, = 1), and

in Fig. 7 b (slag concrete class B15 at the age of 3
days, k, = 0,247).
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Figure 7 - The experimental data and the theoretical curves "o-g"", obtained when tested on specimens in
axial compression SFRSC

One of the known analytical expressions,
allowing to express the relation between stress and
strain of concrete under axial compression is the

Vitp =V(ipRr T (Vo ~V(i bR )\/]W (11)

where vpbr is the rate of change secant modulus v
(0<vp<1) in the top of the "c-¢" diagram:

formula proposed by N. I. Karpenko [9]. It uses the
rate of change secant modulus:

ViR = (1 p.R [ E1)p.RE(1)0) O(1)p.r =Rty 12)
vnbr 1S relative strain at the maximum stress, Ep is
initial modulus of elasticity of concrete in tension, #
(0< 5<1) is stress level:
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n=0(tp!O(tpr (13)

vo is rate of change secant modulus at the beginning

Secant modulus of elasticity of concrete

of the diagram (w=1 for the diagram uplink and (SFRSC) for any value of the stress oy IS
vo=2.05vspr for downlink diagram), wi, w2 is the determined by the formula:
parameters of the diagram curvature.
, Ot :
Eip = — 2 = V(1 pElrp (14)
E(f)b
In [9] suggested parameters of diagram - for the uplink diagram:
curvature determined by the next formulas.
0 =2-25V( g’ @ =1-@ (15)
- for downlink diagram:
@ =195V, r —0138 @, =1-a- (16)

To describe the stress-strain state of concrete
applied modified depending offered N. I. Karpenko
and C. Sujivorakul. The mathematical models used
piecewise linear displacement diagrams fibers in

References:

1. Korneev M, Buzina OP, Sukhanov AV,
Shipulin 1A, Shipulin NA (2013) "The study of
the mechanical properties of fine-grained cinder
concrete under axial tension and compression,”
International Scientific Journal Theoretical &
Applied Science, vol. 30, pp. 65-71, Oct 2015.
(2013) Patent RF Ne2544299, 2013.

Edgington J, Hannant DJ, Williams RIT (1982)
"Steel wire reinforced concrete,” Fiber
reinforced materials, Moscow, 1982, pp.135-
150.

(2012) Sujivorakul, "Model of hooked steel
fibers reinforced concrete under tension," High
performance  fiber reinforced cement
composites 6, Springer Dordrecht Heidelberg
London New York, RILEM, 2012, pp. 559.
Shah SP, Rangan BV (1971) "Fiber reinforced
concrete properties,” ACI Journal, vol. 68, pp.
126-134, 1971.

Chernousov NN, Chernousov RN, Sukhanov
AV (2015) "Study fixings steel fibers in fine-
graned slag concrete," Bulletin of the Tomsk

wn

concrete. The coordinates for these diagrams were
obtained by analyzing the experimental data. The
theoretical curves constructed using formulas showed
high agreement with experimental data.

State Architectural University, vol. 5, pp. 117-
126, May 2015.

7. Chernousov NN, Chernousov RN, Sukhanov
AV (2015) "Influence of age fine-grained
cinder concrete at its strength characteristics,"”
Scientific  Bulletin  of  Voronezh  State
Architecture and Construction University.
Construction and architecture, vol. 1(37), pp.
41-50, Jan, 2015.

8. Korneev M, Buzina OP, Sukhanov AV,
Shipulin 1A (2016) "Mathematical modeling of
process mutual influence of steel fibers in the
cross section in the bending steel fiber
reinforced slag concrete element,” Fundamental
research, vol. 3, pp. 506-511, Apr 2016.

9. Karpenko NI, Radaykin OV (2012) "To
improve the concrete stress-strain diagram for
determining the moment of cracking and
damaging moment in flexural concrete
elements,"” Construction and reconstruction,
vol. 3, pp. 10-16, Mar 2012.

ISPC Theory and Practice,
Lancaster, USA

130

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344

.| 1Sl (Dubai, UAE) = 0.829
Impact Factor: | ¢ (australia) = 0.564 |
L JIF = 1.500 |

| SIS (USA) =0912 | ICV (Poland)  =6.630
| PHHIJ (Russia) =0.234 | PIF (India) =1.940
i ESJI (KZ) =1.042 = 4.260

SJIF (Morocco) = 2.031

| 1BI (India)

SOI: 1.1/TAS DOI: 10.15863/TAS

International Scientific Journal
Theoretical & Applied Science

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

Year: 2016 Issue: 6  Volume: 38

Published: 30.06.2016 http://T-Science.org

SECTION 3. Nanotechnology. Physics.

Moldir Ermekbaevna Aliyeva

Doctoral student, Kazakh National Pedagogical
University after Abay,

Almaty

Victor Vladimirovich Kazachonak

Professor, Doctor of Pedagogical Sciences, Belarusian
State University,

Minsk

Kanat Mukashevich Mukashev

Professor, Doctor of Physical and Mathematical Sciences,

Kazakh National University after al — Farabi,
Almaty
kanat-kms@mail.ru

SOME QUESTIONS OF INTERACTION OF ELECTROMAGNETIC
WAVES WITH THE ELECTRONIC SUBSYSTEM OF THE ATOM

Abstract: In an article for an explanation of the photoelectric effect phenomenon offers new ways of its
theoretical analysis in the course of physics. Considerable attention is paid to the analysis of wave processes
arising from the interaction of photons with electrons substances. It described the process of absorption of a photon
by an electron. The possibilities of absorption of a photon by a stationary free electron and photon absorption of a
photon moving electrons. It is shown that an electron at rest can not absorb a photon. Analyzed many aspects of the
presentation of the phenomenon of the photoelectric effect.
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Photoelectric effect (photo effect) belongs to
the special processes of nature that widely used in
engineering. At the same time it is one of the most
important problems of Physics during studying the
nature of the light proving its wave and quantum
characteristics. Despite this fact, in the course of
Physics this phenomenon is stated as a simple
liberation of the electrons from the surface when
light beam gets on the metal, and at the best case,
completed with the Stoletov’s known laws [1].

In the textbooks for the enhanced studying of
Physics [2,3] the condition of the liberation of the
electron from a metal is determined by the A.Einstein
equation:

2
gvzhv:Ao+m;9 ;

(e, =hv>A),

where, A, — work of the liberation of the electron
from the metal that is phenomenon of the photo
effect can only occur if the photon energy will be
more than the work of the liberation of the electron.
But we are not talking about what the state of the

Doi: &Gos¥ef http://dx.doi.org/10.15863/TAS.2016.06.38.27

electrons can absorb the photons to overcome the
potential barrier of the surface.

Thus, in practice, when studying the
phenomenon of the photoelectric remains as
unknown effect for the pupil — a quantum of light
(photon) is absorbed by a free electron or an electron
associated. It seems that even teachers have a vague
notion. It is evident therefore that for the elucidation
of this question there is a method to shed light on the
physical side of this problem. In this regard, in order
to describe clearly the process of the absorption of
the photon by the electron we consider that their
interaction takes place as the clash. From the point of
view of the corpuscular wave-particle duality, such
an approach is not considered as erroneous. Then the
process takes place according to the laws of the
conservation of the energy and momentum. Applying
these laws we analyze the question of the absorption
of a photon electron according to three aspects.

1. Possibility of the absorption of a photon by a
free electron of the photon.

As a result of the collision with the stationary
photon the free electron make a move. Let its speed
be 9, (figure 1).
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hv

=
NN —,

electron

Figure 1 - The impact of a photon on a stationary electron.

In accordance to the law of the conservation of
energy this movement can be described as follows:

hv +m,c? = mc?. )

hv - is the energy of the photon; m, - is the rest
mass of the electron; m - is the electron mass in a
motion.

Expressing body weight in a motion through a
change in the rest mass, the equation (1) is
transformed into:

_ome? )
J1- (3. /c)?

Solving the last equation find the speed of the
electron after the absorption of a photon:

g cyvh(hv +2m,c?)

3
' hv +m,c? )

hv+myc® =

The same value of the speed of the electron can
be determined based on the law of the conservation
of momentum. Let the speed of the electron in this

case be 9"

hy  my9

¢ J1-(9/c)}

In the left part of this equation hv/c - is the
initial quantity of a motion (momentum) of the
photon, on the right one is a momentum of the
electron after the absorbing of the photon. From this
equation it is determined the speed of the moving
electron:

P L — (@)

V(hv)* +(mec?)®

If the resting electron in a collision absorbs a
photon then the values of the speeds determined
using the laws of conservation of energy and
momentum must be equal to each other. However,
comparing the right sides of the expressions (3) and
(4) it is not difficult to verify that 9; 9. Therefore
we can conclude that a motionless electron cannot
absorb the photon.

The possibility of the absorption of a photon by
a moving electron.

Of course, in the general case the direction of
the movement of the moving electron and the photon
before the collision can be different. But to facilitate
the resolution of this question we will focus on the
case when the directions of the mutual relative
motion of the electron and the photon will be
perpendicular (figure 2):

m v

Figure 2 - The collision of a photon with a moving electron.

Let the speed of the electron before the collision
mO

NIRRTV

As a result of a collision the electron absorbs a
photon and changes its direction of a motion. The
electron moves forward at angle £ to the direction
of a motion of the photon. As a result, its speed will

be 9,, weight of m, =

m,C>

J1-(8/¢c)

of the electron after the collision is determined on the
basis of the law of the conservation of the energy
from the relation:

be § and the weight of m', = . The speed

2
m,C

hv+mc? = —2
1-(9/c)?

®)
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interacting with the matter those photons are

Is seen to be: involved in the three processes as the photoelectric

effect, coherent scattering and the production of the

chthy +2mc?) + (m2 — m2)c? electron - positron pairs [4]. In these conditions the

9= ‘/ (hv o) +(M; —Mo) (6) low energy quanta leads to the phenomenon of the

hv +m,c?

Now to calculate the same quantities on the
basis of the law of the conservation of a momentum
the following equation is compiled that determines
the horizontal component of a momentum:

hv m

¢ J1-(9lc)y

Here §' - is the speed defined by this equation.
Component of a momentum in the vertical direction

4'cosd. @)

Mo 9'sin @ (8)

J1-(91c)?

Squaring both sides of equations (7) and (8) and
summing them term by term find the speed of an
electron ' after the absorption of a photon:

g Cy (h)? +(m,9,¢)°

() + (M) +(M,,0)

m2'92 =

©)

And in this case equating the right sides of the
equations (6) and (9) make sure that 4 =4 . Since

in this case the collision process of a photon with a
moving free electron does not obey to the laws of the
conservation of the energy and a momentum one
may come to the conclusion that the moving free
electrons cannot absorb the photons.

The photons created by the nuclear reactions
and decay of nuclei are called gamma quantum.
Despite of the fact that their energy (0.1 to 100 MeV)
is much greater than the photon energy of the light
beam, they don’t lose their wave properties. When
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J-(9/c)?

hv+m,c® -W =
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m,c’

hy =| 0o~
’ [,/1—(,9/c)2

Given that $<<c this expression transforms:

—mOCZ:l-l-W.
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Management accounting is an area of expertise services). The success of the issue , and even the
that are in demand by all involved in entrepreneurial continued existence of economic entities are directly
activity in order to achieve the goals of their dependent on the feasibility of produced costs that
administration or the owner of the organization. The need to be taken into account and must be promptly
results of the activities depends on the information analyzed in order to reduce them. Therefore it is
that they use for planning, monitoring and control of necessary to disclose the nature and content of
management, as well as support decision making. concepts such as costs, expenses and costs.

The value of this account is to systematically These issues, along with issues of cost
consider issues within the organization of operational classification and methods of accounting and
planning, control and accounting of certain types of calculation will be discussed below. There will also
activities. The main criterion for the effectiveness of be an objective necessity justified the feasibility of
the system is the effective management of financial selection as an object of study accounting and
and human resources, and management accounting analysis of transport and forwarding services costs,
provides this essential information base and the and will also be formulated approaches to the
mechanism of realization of this task. identification of the place and role of transport

Management is a kind of the accounting "rules companies in the area of the national economy in the
of the game", developed individually for each new conditions of its functioning.
company with all the features of its functioning. In contrast to Marx's theory of marginalizes
Among the characteristics of management theory traditionally distinguishes four groups of
accounting are the following: efficiency in the factors: land, labor, capital, entrepreneurial activity
provision of management information; preparation of [2].
weekly and sometimes daily reports; the possibility The main differences between the two systems
of detail of information to the extent that the benefits are as follows:
of the information received is higher than the cost to e Marxism is based on the fact that the factors of
develop it; analysis of the fait accompli of economic production as an economic category determined
activities and planning for the next reporting periods. by the social orientation of production. Already
[1] in the original basis of the production process

A significant role in managerial accounting is formed the class composition of society and the
given account of costs and cost of goods (works, need for class struggle for “justice."
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Marginalizes also consider factors such as the
general technical and economic elements
without which the production process is
unthinkable ;

e Marginalizes under capital assets and
understand the subject of work, and the natural
conditions of release in a special fund. Marxists
combine natural conditions , the means of labor
and objects of labor in a single real factor ;

e If marginalizes recognize entrepreneurship as a
factor of production, the Marxists deny it.

In general, the difference in the classification of
the factors of production is mainly due - class
approach to the analysis of natural production. In
economic theory, post-industrial society as factors of
production are allocated and environmental
information. Both are closely linked with the
achievements of modern science, which itself acts as
an independent factor, as it has a decisive impact on
the level of production efficiency, the process of
preparing a skilled workforce, and improving human
capital and capabilities. [3]

Modern economic theory under the cost
understands "the monetary value of the costs of
production factors necessary for the implementation
of enterprise production and business activities
related to the production and sales of products and
provision of services, that is all, what it costs to the
enterprise product production and sales (products)."

The relationship between the costs and
expenses shown in the diagram
(Shmalenbah ) .

Under neutral expenditure understand the costs,
which do not meet any costs , they are divided into
three categories :

° not related to this enterprise , characterized by
the fact that the cost of consumption is not at all
to do with the production of the final product
(e.g., donations ) ;

o extremely costs are then , if they arise as a
result of the production of the final product , but
are so extreme that they can not be included in
the cost , otherwise the cost of the period due to
unexpected costs arising consumption will
increase in the future can not be the basis of any
planning for prices or to calculate prices or to
establish the lower boundary of the price ;

° neutral costs that are caused by assessing the
implications, if the expenses are greater than the
amount of expenses based on their nature. This
is the case when, for example, the amount of
depreciation ~ for  financial ~ accounting
depreciation above, taken into account in
management accounting. This is due to two
reasons: either does not match the term of the
fixed assets for management and financial
accounting purposes, or basis for determining
the depreciation is the cost of the original

purchase (financial accounting) or the cost of a
new purchase. Additional costs may arise in
connection with the following circumstances:
[4]

e patent for services available to an entrepreneur
the factors of production are not considered as
expenses, as an  entrepreneur  (sole
proprietorship or partnership ) does not pay
himself a salary for their work and for the use
of the equity interest is compensation is
contrary part of the profits.

The preparation of these funds are fully using
the profits, not costs. In managerial accounting, as
opposed to the wage (for individual companies and
partnerships) and participation in the capital shall be
included in the cost.

In the manufacture of products and provision of
services must take into account not to periodically
arising losses due to risky transactions in
management accounting is carried out by means of
calculation taking into account the risk premiums.
Thus, there is "periodization costs”, which do not
occur periodically. In the period when there is no
loss due to the risk, and no costs accrued risk
premiums are in full incremental costs. If there is a
loss on such transactions, it is recognized as
extraordinary expenses and not taken into account in
management accounting.

Just as in the case with neutral charges have
additional costs (costs accrued types that exceed the
related costs), together with cost. Take, for example,
the case where the financial accounting period of the
fixed assets is greater than the internal data of the
company for the purpose of management accounting.

For example, the depreciation charge for the
purposes of the balance sheet amount to DM
1 000.00 per year, and for internal accounting DM
1 500,00, in this case, the additional costs would
amount to DM 500,00. Furthermore, the
controversial issue discussed by German scientists is
a necessary economic sense to invest in the concept
of "cost." Within the delineation of the payment
terms, costs and expenses allocated cost approach to
the definition of "cost" . Along with the treatment of
the value of the concept of costs in the economic
literature of Germany, there is a different approach to
the determination of costs. The basis of the
terminological differences of concepts is that
different authors pursued in determining the goals
and concepts of unequal choose different theoretical
background for his argument. On this basis it is not
surprising that there are many interpretations of the
term. [5]

We believe this is the most comprehensive
definition, while  making three  significant
observations on this concept:

e It must necessarily go consumption property. At
the same time a property is necessary to
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understand all the available valuation used
objects, not just real estate, services and rights,
but also nominal assets such as money or loan
amount of financial capital. In addition, the use
is understood not only as a physical
consumption of raw materials, but as
productivity and utilities, the space-time use of
the means of production and rights. To use
property rank as well as the payment of official
fees, in particular taxes. We are talking about
the consumption of property in the general
sense of the word , if the property in accordance
with its participation in the process of
production of the final product is completely or
partially loses its properties , so that you can
use to overcome the problems alternatively
implemented ;

Consumption property must apply to the
manufacturing process. Not every property
consumption is a matter of cost accounting, and

and sales. At the shoe factory main purpose is
defined in the proposed range of footwear.
Costs considered only a consumption of this
terminology, which will inevitably arise in the
implementation of the main objectives. If this is
not close to the target, ie, the costs do not arise
in the performance of production targets, the
question of costly nature of such expenses is
not. In this case we speak of non-productive
expenditure.

Need valuation consumption. This observation
is different from that in the first two signs of the
level. If the first two specifies that should be
taken into consideration relating to the
production process of the product consumption.
Third - how to embrace and reflect the
economic sense of the real use ', the value of
money.

Relating to the production process of property

only required for manufacturing purposes and
assess the results and production organization to
maintain productivity. For example, for the

consumption should be reflected in monetary terms,
as the heterogeneous levels of consumption can not
be directly added together.

main purpose of the brewery - beer production
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OCHOBHBIE HATTPABJIEHUSA IIEJATOI'OMETPUYECKOTI'O MATEMATHYECKOTI'O
MOJAEJIUPOBAHUSA OBPA3OBATEJIBHOI'O ITPOIIECCA

Annomayusn. Paccmompenvl  0CHOGHbIE — HANPAGICHUS — Ne0d2020MEeMPUYECKO20  MAMeMaAmu4ecKo2o
MOOENUPoBaHUsi 06PA306aMeENbHO20 NPOYECCA HA OCHOBE CUHEP2eMUHeCK020 N00X00a K NPoyeccy GopmMupo8aHus
JUYHOCMU, YCMAHABIUBAIOMCSL DA3UCHBIE IBPUCTNUYECKUE BO3MONCHOCIU CUHEP2eMUYECK020 N00X00d K AHAIU3Y
00pa308amenbHO20 Npoyecca 6 YCI08USX UHHOPMAYUOHHO-KOMMYHUKAMUGHOU UHMEPHem-cpeobl, a MmaKice
nPpUMEHEeHUe O8EHAOYAMU KOHEUHOU 36€30bl DPYeammbl 8 Kauecmeae 6e0yueco (popmooopazo8ameibHo20 npoyecca
OMHOCUMENbHO — SUNEPIPOCMPAHCMEA  HCUZHEOESIMENbHOCU, A MAKJCe NCUXON020-Ne0d202UYecKol meopuu
0esimeNbHOCMU, NCUXON020-Ne0d202UYECK020 CUCTEMHO20 AHAMU3A U MEeopuu (QOpMUpO8anUs YMCHEEHHbIX
oeticmeui.

Kniouesvle cnosa: neoazocomempuueckoe —MaAmMeMamuieckoe —MOOeIuposanue,  Nneoda202oMempuKda,
CUCMEMHOCNb, YELOCMHOCMb, CYObeKm 0esimeibHOCb, TUYHOCTIb, AHANU3, 36e30a Dpyeammol, 00pPA306aMeNbHOE
npPOCMPancmeo.

[Tenaroromerpuueckoe MareMaTHYecKoe [enaroromerpudeckoe MaTeMaTHYeCKOe
MOJICJIMPOBaHNE y4eOHOro mpolecca OTpaxkaeT MO/JICIIMPOBaHKE y4eOHOTO Tpoliecca CBI3BIBACTCS C
061_Hee HampaBJICHUE aBTOMAaTu3alnuu COBPEMCHHBIM JTallOM pPasBUTUA HAYKW B IICJIOM,
00pa3oBaTeNbHBIX TEXHOJOTUH, HampaBiIeHHBIX Ha XapaKTePU3YIOIIUMCSI MHTETPAIUOHHBIMU
COBEpLICHCTBOBAaHNE 0a3NCHOH, (yHIAaMEHTaIbHOU TIpoleccaMu " COIPOBOXKIAIOIIAMCS
U IIUPOKONPOMWILHON MOATOTOBKH CIICIHAJIHNCTOB, rapajiurMaJbHbBIMIA CIABHI'AMH, YTO CBS3BIBAETCS C
KOTOpBIE JIOJDKHBI OPHUEHTHUPOBAThCI B OOIIEH (yHKIMEH OCBOEHHS CHHEPreTHYECKOTo I0JX0Ja B
CTPYKTYpE NPOW3BOJCTBA, COBOKYITHOCTH METO/IOB OTEYECTBEHHOM  0OmiecTBO3HaHMM B (hopme
€ro CcaMOOpraHu3allMM M 3Tamnax (OPMUPOBAHUA CTAHOBJICHHS TEOPUH camoopranuzanuu [1] .
npodeccCHOHAILHOTO MacTePCTBA. K HacTosiieMy BpEMEHH CIIOXKHIOCH HIMPOKOE

MCKIUCHTUITTIMHAPHOC HAIIPABJICHUE, O6'beJII/IH$I}OU_Iee
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HpC,Z[CTaBI/ITeJICﬁ €CTECTBEHHO-HAYYHOT' O )51 B MaTEMAaTUYECKOM MOICINPOBAHUA
COLIMAJIbHO-TYMaHUTAPHOI'0 3HAHHS, CBJI3aHHOIO C o0pa3oBaTeNBPHOTO  MpoIlecca  yKa3bIBaeTCs  Ha
pa3BUTHEM CHHEPICTHKM M MHOTOMCPHOCTH €¢ HEOOXOIMWOCTh:  TPOBOAWTH Yy4ET  MapaMeTpoOB
MPUIIOKCHUA. B03HI/IKaIOHII/II71 CHUHEpIreaHans3 I/IH(l)OpMaHI/IOHHO-KOFHI/ITI/IBHOﬁ COCTaBJ‘I)HOIHefI, KakK
COIIMAJIbHBIX  TPOLECCOB, C TpaHC(i)OpMaHI/Iﬁ B D3JICMCHTOB MOp(l)OFeHeTI/I‘IeCKI/IX, TakK u

cucTeMe 00pa3oBaHUsS U COLMATBHOM YIPaBICHUH,
KOIBOJNIUPYET uYeloBeka U mOpupoxy. OCHOBHbIC
MOJIOKEHHUST CHHEPreTHKH, KaK TEOPHUH DPa3BUTHS
CIIO)KHBIX CHCTEM B HMX LICJIOCTHOM MpEICTaBICHHH,
YCTaHABIIMBAIOT 0a3ucHbIC IBPUCTHYCCKHE
BO3MOXKHOCTH  CHHEPIeTHYECKOr0  IMOAXoJa K
aHaIM3y 00pa30BaTEIBHOTO IIPOLEcca B YCIOBHUIX

MH()OPMAIMOHHO-KOMMYHUKAaTHBHON HUHTEPHET-
Cpenpl.

B coBpeMeHHBIX  YCIOBHUSX  COLUOJIOTHUA
HaKoNWja 3HAYUTEIbHBIH O00BEM 3HaHWII 1O

mpobIeMaM MOJICTUPOBAHKS COIMATBLHON JHHAMUKH,
BelyTCs  pa3paboTKu 1O o0Lel MeToJO0JO0TUH
MOCTPOEHHSI COLHOJIOTO-MaTeMaTHYECKUX MOJIeJIeH,
KaKk HWHCTPYMCHTa WCCJICOBAHUS COIMANBHBIX H

06paSOBaTeJ’ILHHX IIpO1ECCOB. B COIHUOJIOro-
MAaTEMAaTUYCCKUX MOACTIAX PACKPBIBACTCA
CJIOKHOCTb, MHOI'OMCPHOCTb, MHOTOYPOBHCBOCTD,

MHOTOKOMIIOHCHTHOCTD, OTKPBITOCTb, HEJIOCTHOCTH
U THWHAMHUYHOCTb 06pa30BaTem,H0r0 mponecca 4epes

CHHEPreTHUECKUH  aHalM3  pa3BUTHA  y4eOHOM
nesitenpHOCTH [15].

B 3TOM ciy4ae MaTeMaTH4ECKOe
MOJEIUPOBaHUE, KaK CO3JaHHe Mojend — obOpasa
opurnHalia, BbIpaXXacTCAa B N3Yy4YCHUUN
00pa3oBaTEILHOTO mporecca c MIOMOILBIO

peann3yeMblX Ha KOMIBIOTEPaX BBIYUCIUTEIBHO-
JOTMYECKUX anropuTMOB. IIpu 3TOM BaXkKHO ydecTs,
YTO aJIeKBaTHOCTh  MOJICTMPOBAHMS COLMAIBHBIX
IpoueccoB 00s3aHa MaTeMaTHYECKH OTOOpakaTh
MaTepualbHyl0 M AYXOBHYIO COCTaBISIONIYIO. OJTO
BBIPA3HIIOCH B MJIEM JBOHCTBEHHOCTH M CHMMETPHH C

YYETOM abTEPHATUBHOCTH, HEOOPATHUMOCTH,
HEYCTONYHUBOCTH 51 pedeKTHBHOCTH, KakK
0COOEHHOCTH COLMAJBHBIX IporeccoB. Ha s3bike
BBICOKO abCTpaKTHOM MaTEeMaTHKH 3TO
MPCACTABIIACTCA TOHATUAMU — KaTeFOpI/Iﬁ u
(hyHTOpOB.

O6pazoBaTenbHbBIA Tiporecc, pasBuTHE
ycTOWYNBOH napsl «yUYHUTENb-YICHHUK,

paccMaTpuBacTCsA HaA OCHOBC HUJCU Z[BOﬁCTBeHHOCTPI
n CHUMMCTPHUH. B pa3pa6aTLIBaeMHx MOACIAX

CUCTEMBI 00IIeCTBEHHOTO BOCIIPOM3BOJICTBA
BBIJIEJISIIOTCS. AECSTh YPaBHEHUM I OINpeneseHus
rokasareei LEHTPUUYECKON MO/IEJIH. Jnst

MOJICTIMPOBaHUS 00Pa30BATENBHOIO IIpoIlecca, Kak
camopedepupyromei CHCTEMBI TIPH MOIEIHPOBAHIH
CO3HaHUS " pedIeKTHPYIOMX GYHKINH, TpeOyeTcs

oToOpakeHme YIIBOCHHOTO MIPU3HAKOBOTO
MpOCTpaHCcTBa - HajcTpoiiku. Heo6xoanmocTs yuéra
pednexkruBHOCTH u UCTOPUYHOCTH
00pa3oBaTeNbHOTO  IIPOLIECCa  CBSI3BIBAETCS  C

pa3BUTHEM MOJEIMPOBAHUS OCHOBAHHOIO Ha LEMAX
Mapxkoga.

TPaHCMYTAllMOHHBIX M3MECHEHMH, HalpaBJICHHBIX Ha
BBE/IICHHUS COLMANBbHBIX IIEPEMEHHBIX B MOJIEIb
CHCTEMBI OOILECTBEHHOTO BOCIPOW3BOJICTBA; Y4&Ta
y4eOHBIX HABHIKOB B KayeCTBE HE3aBHCHMOIO
TPEeTBEr0 apryMeHTa 00pa3oBaTeNbHON (YHKINH,
TaKOMH ke KyMYJIATHI, KaK 3HAHUS U YMCHUSL.

[Hostomy CYIIECTBYIOT 6a3oBbIE
MaTeMaTHIeCKUe MOZEIN 00pa30BaTeIBHOTO
nporecca OTHOCHUTEJIEHO UH(OPMALUOHHO-
SHTPOMHUHHOTO MOAX0/a K 0TOOpaXKEeHHIO
HEMMHEHHOCTH —  JUI1  MOP(OTreHETHYECKUX
MOZeNe, a  TaKKe CIIOKHOCTH ~ —  JUIA
PENPOAYKTUBHBIX MOJIEJ€l — Ha pa3HbBIX 3Tamax
MOZENUPOBaHUSL.

ITenaroromerpuueckoe MaTeMaTH4ecKoe

MOJIETTMPOBaHNE y4eOHOTO mpornecca CBS3BIBACTCS C
COBEPIICHCTBOBAHNEM KadecTBa oOpaszoBaHus. llpu
3TOM B OCHOBE IIPOCKTHPOBAHUS 00Pa30BATEIHLHOTO
Iporecca UCHONIb3YIT aNTOPUTM HH(POPMAIMOHHO-
MaTeMaTHIecKOro MOJIEITHPOBAHMS, KOTZa
MaTeMaTH4ecKoe MOEIHPOBAaHNUE NPOBOIUTCS B
COOTBETCTBHM C TEXHOJIOTHYECKON MOJIENbI0 YPOBHSA
JIMYHOCTHBIX  JIOCTIDKEHW#T  oOydaemoro.  [lns
3¢ (GEKTHBHOTO YOPABICHUS W MAaTEeMaTHYECKOTO
MOJICTUPOBAHUs OOY4YEHHUS HMPUMEHSIOT KOMILIEKCHI
MPHUKIIaHOW MaTeMaTHKK 1 KubepHeTuku [2] .
OmHMM W3 HampaBICHUI MaTeMaTHYECKOTO
MOJICTIMPOBAHMSl OpPraHU3alUy y4eOHOro Ipolecca
SIBIISIETCSI MICIIOJIb30BaHUE METOJIOB TEOpHHU rpadoB 1
nuHeHHON anreOpsl. ns ycraHOBICHHS (DaKTOpOB,
BIMSIOIINX HAa CHCTEMY OpraHH3aluM y4eOHOTO
Tporecca, IPUMEHSIETCS] METO/] SKCIIEPTHBIX OLICHOK.
[Ipu pa3paboTke METOAMKH KOHTPOJIS 32 Ka4eCTBOM
00y4eHHsI HCHOJIB3YIOTCS METOJBl MaTeMaTHUECKOH
CTaTUCTHKH. B pemeHnu 3amad  ONTHMHU3AIMH
yueOHOro Tpolecca NPUMEHSIOT METObI JINHEHHOTO
HIpOTPaMMHUPOBAHHUS.
B LEJIOM, pu MaTeMaTHYECKOM
MO/JIETTMPOBAHHNH, yueOHBIH nporecc
NIPEACTAaBISIETCST B BHIE CTPYKTypHOro rpada,
TIO3BOJISTIOIIETO AHATM3UPOBATH B3aUMOCBSI3H MEXKITY
pasNMUHBIMM ~ TIapaMeTpaMH  BIMSAIOIIMMH ~ Ha
oOydeHune cTyneHTOB. Ha oCHOBe CTpyKTypHOTO
rpada aHATM3HPYyeTCs MaTeMaTHdeckas MOJENb
OpraHu3aIlyd y4eOHOTO TpoIecca B BUAE CHUCTEMBI
TUHEWHBIX aireOpandecKuX ypaBHEHHH, TAe B
KauecTBe KOd((UIIMEHTOB BBIICTSAIOTCS BECOBBIE
ToKa3zaTeny MmapaMeTpoB ydeOHoro mporecca. C
MTOMOIIBI0 METOJOB MaTeMaTHYECKOW CTaTHCTHKHU
yCTaHaBJIUBAIOTCS CPEIHECTaTHCTHUECKUE
MOKa3aTely, BIMAIONIME Ha KauyecTBO o0yueHus [16]

Z[anLHeﬁmee MaTeMaTH4e€CKOC MOJCINPOBAHUEC
y‘{€6H01"0 npounecca CBA3BIBACTCA C pa3pa60TK0171
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| SIS (USA) =0912 | ICV (Poland)  =6.630
| PHHIJ (Russia) =0.234 | PIF (India) =1.940
| ESJI (K2) =1.042 | IBI (India) = 4.260

ABTOPCKUX WHCTPYMEHTAIBHBIX CPEJ, MO3BOJIAIOIINX
MOJICTIMPOBATh TIPOIIECCHI HMHTEPaKTUBHOTO
o0OyueHwus, CO3/1aBaTh o0Opa3oBaTenbHBIE
nH(OpMaLMOHHbBIE PECYPChl B aBTOMAaTU3MPOBAHHOM
pexxume, B TOM UHCIE€ HX METa-ONUCaHHUA B
COOTBETCTBUM C MEXKAYHAPOJHBIMU CTaHAApPTaMU.
OT0 MO3BOJISIET NMPUMEHATh METOMBl MPUKIAJHOTO
cuctemMHoro ananusa, CASE-TexHOJIOrui; METOIbI
MOCTPOCHHS (OPMATBHBIX MOJENel OM3HeC-CHCTEM,
MaTEMaTHYECKOTO ammapaTa pPacKpallCHHBIX CETeH
Iletpn, nemnemn MapxoBa; METO/I0JIOTUH
MEeJaroruIeckoro MPOEeKTHPOBAHHS.

B menmom, 3TO mO3BONAET paccMarpuBaTh
MH()OPMALMOHHYIO MOJAENb JKM3HEHHOTO IIHKJA
o0pazoBarenbHOr0 HMH(MOPMAIIOHHOTO pecypca ¢
y4eTOM 3Tafna MeJarornyeckoro MaTeMaTH4ecKOro
npoekthpoBanus. Ilpu 3TOM paspabareiBaeTcsi |
uccienayercs  MoJeNlb  AWHAMHKH  IIPOLIECCOB
JKU3HEHHOTO IIUKJIa 00pa30BaTeNEHOrO
nH()OPMALMOHHOTO pecypca Ha OCHOBE
(dopmanusmos cereit [lerpu u ueneit Mapkosa [3] .

Ha ocHoBe Teopum 1ueneit  MapkoBa
paspabaTbiBaeTcs CTOXacCTHIeCKast MOJIETIb
yIIpaBICHUS JTanamu JKI3HEHHOTO LUKJIA
o0pazoBaTenbHOr0  MH()OPMALMOHHOTO  pecypca,
YUUTBHIBAIOIIAS  BpeMsl  CO3JaHMA M OOIIyro
CTOMMOCTh HMH(pOPMAaIMOHHOTO pecypca. HoBblit
MOAX0A K MOJETUPOBAHUIO M TNPOEKTUPOBAHMIO
obpazoBarenbHOr0  MH()OPMALMOHHOTO  pecypca,
OTIMYaeTcss OT OOLICNIPUHATOTO TEM, 4YTO B
CTaHIApTHYI0  METOJOJOTHI0O  TNPOEKTUPOBAHUSA
00pa3oBaTeNbHOr0 WHPOPMAIMOHHOTO pecypca, Kak
MH()OPMALMOHHON CHUCTEMBI, BKJIIOYEHBI (YHKIHH
MaTeMaTHYECKOTO TIeIarOrYecKoro
MPOEKTUPOBAHMS.

JanbHenmmit pe3yJbTaTOB
MaTeMaTHYECKOTO TIPOCKTUPOBAHUS
o0pa3oBaTeNbHOTO TpoIlecca CBS3BIBaeTCsA ¢ Oojee
IIUPOKHUM HCTOJIb30BaHUEM METO/IOB
MaTeMaTHYecKOil  CTaTUCTUKU Uil  0OpaboTKH
nHpOpMaLUH, MoJTy4aeMoit B pe3yibTaTe
NPOBEICHUsT  NEJarorn4eckux  oOpa3oBaTeNbHbIX
MIPOIIECCOB, KOTOPBIE YYUTHIBAIOT BEPOSTHOCTHBIH
XapakTep TENarorn4ecKux SBICHUH, a Takke
MHOTO(AKTOPHOCTh ~ IIE€JJATOTMYECKOH  Cpeibl M
BBOJISIT B MPaKTHKY MaTeMaTHIeCKOTO
MOJICTTMPOBaHHUS METO/IBI BBIOOPOYHBIX
obcienoBanwmii [4].

Brinenennsie
Me1arorOMEeTPHYECKOT0
MOJICIUPOBAaHUA ~ 00pa3oBaTENLHOTO  Tpoliecca
OTPAXKAIOT poOIeMBbI pa3BUTHUSA
Me1arOrOMETPHYECKOT0 aHAJIH3a.

O dexTuBHOCTH ¢dopmupoBaHUA
NEearoroMeTpuYeckod  MaTeMaTUYeCKOW  MOJENH
LEJIOCTHO-CUCTEMHOTO LUKIIa y4eOHOI
JIeSITETbHOCTH omnpeensercs JaabHEHIIM
pa3BUTHEM MCUXOJIOTMUYECKONH TEOPHUH JESTENbHOCTH,

aHaJIu3

HalpaBJIeHU
MaTeMaTH4eCKOTO

TICHXOJIOTO-TIEAATOTMIECKOT0 CHCTEMHOTO aHaJIN3a 1
Teopur (GOPMHUPOBAHHUS HHTEIUIEKTA [5,6].

CuHepreTndeckoe  pa3BUTHE  BBIICICHHBIX
mpoOyeM CBS3BIBaETCA C IOCTPOCHUEM (DU3UKO-
MaTeMaTU4eCKOro obpasza 0a3nCHBIX
00pa3oBaTeIbHBIX 3a1a4 3aj1ad. MoxHO
paccmarpuBaTh Jt0Oble  (OpMBI  MpeACTaBICHUS
JAHHBIX  TIPOLECCOB: OT  MEXaHHYECKUX M0
00OJIOYHBIX TEXHOJOTHH, OJHAKO MEXaHHYeCKas
MOJIETTb MIO3BOJIUT JydIiie MIPEACTaBUTh
YCTaHOBJICHHBIEC 3aKOHOMepHOCTH [12,13,14] .

KonnuecTBeHHBIN aHanu3 4ucia CTPYKTYpPHBIX
3JIEMEHTOB THIIEPIPOCTPAHCTBA LIETTOCTHO-
CHCTEMHBIX IUKJIOB KHU3HEACATEIBHOCTH,
CTPYKTYPHBIX 3JIEMEHTOB IUKIMYECKHX MPOLIECCOB
KHU3HEJESATEIbHOCTH, IICHXOJIOr0-TIeJaroruueckoro
CHCTEMHOTO  aHallu3a, Teopuu (HOPMUPOBAHUS
HUHTCIIJICKTA YKa3bIBacT Ha KOHKPETHYIO
OTpeNIeIEHHOCTh 3TOW Mephl — aABeHaaunath (12)
JJIEMEHTOB. B I1e0CTHO-CHCTEMHOM  LIHKJIE
KHU3HEACATECIBHOCTH  BBIICISIIOTCS  CIEIYIOIIHE
LEIOCTHO-CUCTEMHBIE  3JIEMEHTBI: OT HAa4daJIbHOTO
CyOBEeKTa 70 Cynep-CyOBbeKTa, KOTOPBI OTKpPBIBACT
TIOCIIE YOI VKT pa3BUTHA cyOBekTa
Ku3HenesTeapHocTH [7,8].

DneMeHTapHOE THIIEPIPOCTPAHCTBO IIETOCTHO-
CHUCTCMHBIX ITUKJIOB KUBHCACATCIbHOCTHU
NIPEACTABIACTCS  JBEHAILATUIIy4eBOI 3BE3J10U
3pHFaMMLI, 9JICMCHTaAMU KOTOpOﬁ SIBJIAFOTCS .
OPUCHTUPOBOYHAA KU3BHCACATCIBHOCTD,
HCIOJHUTEIbHAA KUSHEACATCIbHOCTh, KOHTPOJIbHAA
KHU3HEICSATEIbHOCTD, OPHEHTHPOBOYHAS
JEeATeNIbHOCTh,  HCIIONHHUTENbHAS  JEATENbHOCTS,
KOHTPOJIbHAsL ~ AEATENIbHOCTh,  OPUEHTHPOBOYHOE
JIeWCTBHE, UCTIOJHUTEIIBHOE JEHCTBHE, KOHTPOJILHOE
JelcTBue, OPHEHTHPOBOYHAS orepanys,
WCIIOJTHUTEIIbHAS Ollepanysi, KOHTPOJIbHAS Olleparusl.

KonugecTBeHHOE MpEACTaBICHUE IICHXOJIOTO-
MEearTOTHYeCKOT0  CHCTEMHOTO  aHaj|3a  TaKXke
akTyanusupyetr  ABeHaanath  (12)  cHCTEeMHBIX
JNEHCTBUI: OT BBIACTICHHUA OOBEKT H3YyUCHHS Kak
CHCTEMYy JO TPEICTaBJICHUS IPOTHO3a pPa3BUTHA
0o0BeKTa. BplneneHHass COBOKYITHOCTh CHCTEMHBIX

JNEHCTBUH COCTaBISIET ONpeAenEHHYI0 «A30yKy
Kuzawm» [9].

Ananms 6a3nCHBIX OCHOB TEOpHHU
(OpMHPOBaHUS MHTEIUIEKTa B YCIOBHSAX ILEJIOCTHO-
CHCTEMHOH  JKM3HEAEATEILHOCTH  yCTaHABJIMBAET
JIBEHALATh (12) 3TaroB (dopmMHupOBaHUSL
MHTEJJIEKTA! oT [[EJIOCTHO-CHCTEMHAS

OPUCHTAIIMOHHOCTH 0
nyxosHoctH [10].
CoBmecTHOE COUYeTaHne TEOPHH
TUTNIEPIIPOCTPAHCTBA MECJIOCTHO-CUCTEMHBIX IHUKJIOB
KHU3HE/ICATEIbHOCTH,  TCHXOJIOTHYECKOH  Teopuu
JIeATeNILHOCTH, MICUXOJIOTO-TI€ZIar OTHIECKOTO
CHCTEMHOTO aHali3a M TEOpUH (OPMHUPOBAHUS
MHTEIJIEKTA B Pa3JIMUHBIX COOTHOIICHUSX CO3/AI0T
pa3HooOpa3Hble ¢dhopmbl u CTPYKTYpBI

OC-JIOCTHO-CUCTCMHAas
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| ISRA (India) = 1.344 | SIS (USA) =0912 | ICV (Poland)  =6.630
.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i
JKU3HCIACATCIBHOCTH, COOTBETCTBYIOIINC M IIPOKONpOoIIIFHOTO. BemymmM riaroiom yae6Ho-

CHCTEMBl BOCHHTaHMS M OOpa3oBaHUS, a TaKXKe
pe3ysbTaThl AAHHBIX IPOIECCOB: OT WHIWBHIYyMa
JI0 JUYHOCTH; OT «UaCTHUYHOrO» CHEIMalIucTa [0
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POJIb M 3HAYEHUE YYETHOM MOJMTUKA B CUCTEME BYXTAJITEPCKOI'O YUETA
KOMMEPYECKOM OPTAHU3AIIAU

Annomayun. B cmamve paccmompenvl OCHOBHblE BONPOCHI CYWHOCHU YYemHOU NOAUMUKY, ee pOoib U
3HAYeHUe KAK OCHOBHO20 OOKyMeHma OJisl peciamenmayuu oeamenbHocmu npeonpusmus. OnpedenieHbl OCHO8HbLE
KOHYenyuu co30aHus y4emHou NOIUMUKY HA OCHOBAHUU CYUeCMBYIOuUX HOPMAMUBHO-NPABOBLIX AKIMOE U ONbIMaA
0eAmenbHOCU KOMMEPUECKUX Op2anu3ayuil.

Kniouesvle cnosa: yuemnas nonumuxa, 6yxeanmepcKui yuem, ynpasieHue.

Cpa3zy 1ocie  cO3ZaHHUS  KOMMEPUYECKOTro B OosmpmMHCTBE  pPa3BUTBIX  CTpaH  C
MPENPUSITHS U ONPEAETICHUS PyKOBOJCTBA, MEPBBIM PBIHOYHBIMH OTHOUICHHUSIMU YMeEJIO chopMHUpOBaHHAS
BHYTPEHHUM DPACIOPSAAUTENBHBIM JIOKYMEHTOM B yueTHas MTOJTUTHKA HCTIONIB3YeTCS KaK
opraHmsanuy, wusjgaercs mnpukaz «O0 ydeTHOH COCTaBJIAIONIAsl OOLIEr0 MEXaHW3Ma YNPaBICHUS
MOJIMTUKE  MpEeAnpusATUs». JaHHBIA  JTOKyMEHT XO3SICTBEHHOM JeSTeNbHOCThI0 mnpeanpusTuil. o
ABJISIETCS OCHOBOM, TaK HAa3bIBAEMOM «HACTOJILHOM HalleMy MHEHHWIO, HMEHHO 3TOT JOKYMEHT JIOJDKCH
KHUTOW» JUIT  BEIEHHWS  XO3SHCTBEHHOM UMETh YNpaBJICHYECKOE HAINpaBlIeHHE W YCUINTDH
JIEITEIbHOCTH TPEANPUSATHA W €€ OTPaXEHHS B y4eTHO-aHAINTHYEeCKHEe (QYHKIMH B OyXraaTepckoMm
OyxraiarepckoM yuere. OT TOro, HacKOJIBKO yuere[18].

NpUeMJIeMO W 3aKOHHO cdopMHpoBaHa yd4eTHas IIpuxa3 06 y4eTHOH MOJUTHKE OpPTaHU3AINH
MOJIUTHKA TPEJUPUATHS, 3aBHCUT CaMbIil TJIaBHBIH BIIHSET Ha OKOHYATEeIbHBIH pe3ynbTar
pe3ynbpTaT AEATENBHOCTH JI000H KOMMEPYECKOi SKOHOMHYECKOH  JEATENbHOCTH KOMIIAaHMM, Ha
OpTaHU3aINH — [TOJTyYeHHE IPHUOBLTH. dopmupoBanne ee mnpuOHUTH/YOBITKA. JlaHHOMY

W3ydenneM MJaHHOTO BOMpOCa 3aHUMAJUCH MIPUKa3y IPUCYIIH CIEAYIOINE OCHOBHBIEC IPU3HAKH:
Takue ydenole kak Omanbckuilt A.M., Byceiruna —  co0miosieHHe  ONpENENIeHHBIX  MPaBUII
10.B., OBunnnukoBa 1.B., byiisuc T. A., JIpiuaruna TIPUHATHSL TaHHOTO JIOKYMEHTA;

JLU., Manpuukosa E.C., Hukonora N.10. u np.) — JIOKyMeHTaJbHas popma;

Lenbto  craTbu  ABISIETCA  ONpENENICHUE — ompeJesieHue Croco0OB OIEHKH W yCIOBHH
CYLIHOCTH Y4€THOW MOJUTHKH, aHAIU3 €€ 3HAuCHUs ux peanusauu [6].

u 00OCHOBaHME HEOOXOAMMOCTH  TIIATEILHOTO K co3nanuro y4eTHON MONUTUKYU MPeNIpUsTHs,
pa3paboTku TSt 3¢ pexTUBHOM paboTsI HEO0OXOIMMO TIOJIOMTH CO BCEH OTBETCTBEHHOCTHIO,
MPEAIPUATHS. MpegycMaTpuBasl  BCE  aCHeKTHl  IUTAHUPYEMOH
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IEATCIbHOCTH OpraHu3aIyH. CyLueCTByIOLuI/Iﬁ ydye€Ta M  COCTaBJICHHA @HHaHCOBHX OTYETOB,
HOpMaTHBHO-HpaBOBOﬁ JOKYMEHT B COOTBETCTBUU HTAaHHBIX TMPUHIOWUIIOB W METOHOB

3akoHomarensctBe PP, a ummenno IIBY 1/2008
«Yd4eTHas MONUTUKA OpraHU3alliuy yTBEPKICHHBIH
npukasoM MuHucTepcTBa (uHaHCOB Poccuiickoii
Oeneparun ot 06.10.2008 Ne 106H — packpbIBaeT
JMIIb  o0IMe TIOJIOKEHUS 1O  (OPMUPOBAHUIO
yueTHON mnonutuku[2]. [nsg kaxmoil oTAeabHOM
KOMMEpUYECKON OpraHu3aluu IYHKTbl  Y4€THOU
MONMUTHKH  COCTAaBISIIOTCS B MHIWBHAYAIHHOM
MOPSJKE, YTO 3aBHCUT OT MHOKECTBA (DaKTOPOB.

Me1 cuntaem, 9TO Ipu (POPMUPOBAHUN YUETHOM
NONUTHKH Tpexanpuirue coriacHo IIBY  1/2008,

PYKOBOAWTENW JIOJDKHBI  yYWTBHIBATh  (haKTOPHI,
CBsI3aHHbBIE c dopmoii COOCTBEHHOH,
OpTaHHU3aI[IOHHO-NIPABOBBIM CTaTycoM
NPEIIIPUITHUS, JIeUCTBYIOIIEH CUCTEMOMN
HAJIOTOOOJIOKEHNS,  TEXHMYECKHM  OCHAIllEHHUEeM
yIpaBIeHus, 3¢ PEKTUBHOCTHIO CUCTEMBI
nHdopmManmoHHOro  obecriedeHHss  MPeNIpPHUITHS,
KBaM(pHUKaueH NepcoHarna, CHCTEMOMH

MaTepuagbHOTO MOOUIPEHUS W OpraHM3alyei Tpya,
a TaKKe pPA3NMYHBIMHM acHeKTaMu (HHAHCOBO-
XO3HCTBEHHOTO Pa3BUTHUS

Takum 00pa3oM, TpaMOTHOE BEJCHHE yYETHOMH
MOJITHKH CIIOCOOCTBYET YCTPaHEHHIO HETOYHOCTEH
B (¢uHaHCOBOH oTueTHOCTH. (OCOOGHHO  3TO
aKTyaJlbHO  JUJIs1  KPYIHBIX  NPEANpUsATUd ¢
pa3BeTIICHHON (DUIHATBHON CUCTEMOIA.

Ocoboe BHUMaHHUE CTOUT OOpaTHTh Ha TO, YTO
COCTaBJISAS YYCTHYIO TIOJMTHUKY HEOOXOAMOM B
MEPBYIO OYEPEeab OMHPATHCS Ha 3aKOHOJATENbHYIO H
HOpMaTHBHYIO 0a3y, a 3aTeM Ha Ipo(ecCHOHaIbHbIC
TIOHSTHUS M OTBIT.

B pesynbraTe NpOBEAEHHOTO WCCIEIOBaHMS
ObLT BBISBIICH PsiJI TPOOJIEM, BO3HHKAIOIIMX Ha BCEX
cTamuax  (OPMUPOBAHHS  y4ETHOH  MOJNHUTHKH
MpECaANnpUATHUA. OI[Ha N3 HUX — 3TO OTPAHUYCHHOCTH
3aKOHOJIATETIFHOTO 00ecrieueHNs B JaHHOM BOIIPOCE.
JanHast mpobiema umeeT Ba nposiBiieHus. [lepsoe —
3TO HEBO3MOXHOCTb pemeHus 60B110TO
KOJIMYECTBA BONPOCOB C IOMOIIBIO  yYETHOM
IIOJIMTHKH. BTOpOC 9TO TO, YTO H3-3a OTCYTCTBUA
pPEeKOMEHAAIMHA 10 OTPAXEHWI0 B OTYETHOCTH
KOHKPETHBIX XO3SHCTBEHHBIX OIEPAIlNii, pEeIIeHNs,
NpUHAMaeMble 110 JaHHBIM OMepanusM, HMEIOT
CyOBeKTHBHBIH XxapakTep. K Takum curyanumsm
MOXHO OTHECTH: BONPOC KOMMEPYECKOH TaifHBI
KOMIIaHWH, HU3MCHCHHUC YYE€THBIX OIICHOK,
oTOOpakeHHe TIOJOXKEHWH YYEeTHOH IIONMTHKH B
(hMHAHCOBBIX OTYETAX.

@opMUpOBaHWE  YYETHOM  IOJIMTUKM  Ha
peaIPUATHH JIOJIKHO OBITH TIO3TAIIHBIM.
HeoOxonnMo  ydnThIBaTH Ha  KXAOM  JTame

CIEAyIOUIMe BOMNPOCHL: OMNpeAeNeHUe KOHKPETHBIX
33724 HMCIIOJIb30BAaHUSA OOBEKTOB OyXraJlTepcKoro
ydyera, IpaMOTHOE H3y4eHHe (HaKTOpoB, KOTOpHIE
OymiyT BIMATH Ha  OCYIIECTBJIEHHE  BbHIOOpa
NPUHIMIIOB, CIIOCOO0B BeleHHs OyXraJlTepcKoro

YCIIOBHSIM JCATEINBHOCTH NPEINPHUSTHS U 3aIIpOCaMu
MOJI30BATENCH OTUYCTHON MH(OPMAIMH; U HAKOHEII,
obopmiicHHE  JAaHHOW  YYETHOW  TOMUTHKH B
COOTBETCTBHHU C TPEOOBAHUAMH 3aKOHOIATEIBCTBA U
yUYpETUTENBHBIX JOKYMEHTOB[15].

Kpome Toro, mpu ¢(opMUpOBaHHH YUYETHOI

NOJUTUKA  BAXHO  HCIIONB30BaTh  MPOEKTHBIC
MaTepHaibl OyXTaITEPCKOTO y4eTa, TO eCTh TpaduKu
JOKYMEHTO0000pOTa, JOJDKHOCTHBIE —HMHCTPYKLHH,

IUIAaHBI [0 OpTaHM3alUK OyXTAITepCKOro ydera,
CTATHCTHKY BBITOJHEHHUS STHX [UIAHOB.

Koneunast uenbp y4eTHON NMOJUTUKUA COCTOUT B
TOM, 4YTO OBl W30paHHBIC CIOCOOBI BEICHHS
OyXraJTepCKOro ydera OOCCIICUMIN KaueCTBCHHBIH

YUeTHBIII Tpouecc H OTpaxaad TMOJHYI H

JOCTOBEPHYI0  KapTMHY  HMMYIIECTBEHHOTO  H

(DMHAHCOBOT'O COCTOSIHMS TIpeInpHsITUs[S].
OcHOBHBIE 3JIEMEHTHI, KOTOpBIE

MIPONKCHIBAIOTCSA B yYETHOH MOJIUTHKE 3TO:

— TepBUYHOE HaOmoneHWe 3a O00BEKTaMH
OyXraiarepckoro ydera,

—CTOUMOCTHBIE H3MEPEHHS MaTepUallbHbIE U
HeMaTepHaIbHBIX aKTHBOB;

—TeKymas TpyNIUPOBKa u HTOTOBOE
000011eHHe (HAKTOB XO3SHCTBEHHOU IESATEIBHOCTH
npennpustus]10].

B yderHO mNonMUTHKE NPENNPHUATHS JOJKHbI
OBITH OIPEAENCHBl CIIAYIONIME JJIEMEHThl YydeTa

(Puc. 1.).

Kaxnplii 3neMeHT ydera, UMEET 3HAUCHHE IS
eSITCILHOCTH KOMMEpPYECKOT0 TIPEATIPUATHSL.
Pasymeercsi, maHHBIC OJIIEMEHTHI JIOMKHBI OBITH
ONpEZeNIEHbl C YYE€TOM BO3JAEUCTBUS BHYTPEHHUX U
BHEITHHUX (dakTopoB Ha eI TeIIbHOCTD
npeanpustus[13].

IIpu BBIOOpE TPYMIUPOBKH U OICHKE (HAKTOB
XO3SMCTBEHHOM JESITEILHOCTH, HEO0XO0IUMO

CIIPOTHO3MPOBaTh Takue (akKThl, KOTOphIE OyayT
HUMETh MECTO B OpTaHM3AINH B OMMDKalIINii ToI.

IIpu BBIOOpPE MeTOIA OIIEHKH, HEOO0XOAUMO
NOMHHUTh, YTO 3TO MpsSMO TOBIMAET Ha
HaJIOTOO0JIOKEHUE W MIPOaHAIN3UPOBATH, KaK OyAyT
(OpMHPOBATECST PACXOJBI TPEANPHATHS, TTPUMEHSS
TOT, WJIM WHOW MeToJ OLeHKH. Hampumep, mnpu
pocTe MHOIAINH, METOA CpelHed ceOecTOMMOCTH
TIOKa3bIBaeT OOJIBIIME 3aTpaThl MPEANPHUSITHS, UTO
MHUHMMU3UPYET HAJIOT0O0OJI0OXKEHHE B YacTH Hajora
Ha IPHOBLIG.

Tarxoke, HEMaJIOBAXXKHYIO POJb B (DOPMHUPOBAHUH
pacxooB MMEET W BBHIOOP METOAAa aMOPTH3AINH
OCHOBHBIX cpeacTB. HeoOXxommmo MakCHMallbHO
TOYHO ONPEACTHUTH IOJE3HBI CPOK SKCILTyaTaIllH
KaX/I0TO OCHOBHOTO CpEACTBA U CTENEHb €ro
y4acTus B XO3AHCTBEHHON JIeSITENbHOCTH
OpraHU3alyu.
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T pyOImIpoEKa H OlleHKa
thaKTOE X034HCTBEHHOR
JedTellbHOCTH
OpraHusamnus
m i —
o JOKYMeHToo0OopoTa
|
=
j& 9 HHEBeHTapH3AIEL
S E
B &
o B :> IlorameHHe CTOHMOCTH
& : AMOPTH3HPYEMOTIO
g E HMYIIeCTEA
g g
E - IlocTaHOBKA CHETOB
§| DyXranTepckoro yuera
m
CHcTeMa peTHCTPOE
DyXraaTepcroro yuera
OopadoTka HEGOPMANHH
H HHEBIE
COOTEETCTIEVIOINHE
CTIOCOOEI H IPHEMEL
Pucynok 1 - DiaeMeHTHI y4yeTa, oTpa:kaemble B yu4eTHOH moautuke [13].
OTcyTcTBHE JOKYMEHTOB, MOATBEPKAAOIINX O0pabotka  wHpOpMAIMH  MOIPa3yMeBacT

(hakT XO3SAMCTBEHHON >XWU3HU, TPO3UT OpPTaHU3AIHH
npuMeHeHneM  WTpadHbIX  CaHKLUHA, I03TOMY
OpraHu3aIys JOKYMEHTO000pOTa Ha MPEIIPUSTHS
JIOJDKHA OBITh MOCTPOEHA TaKUM 00pa3oM, 4ToObI O3
JIOKyMEHTUPOBAHUS HE OCTalach HU OJ[HA OTepaIlusl.
Hapsimy ¢ mocTpoeHueM cXeMbl JOKYMEHTO0000poTa
ONpEAENAIOTCS W JOJDKHOCTHBIE JIMLA, KOTOphIE
MMEIOT IPaBO MNOJIMUCH TEX, UM UHBIX TOKYMEHTOB.

PesynpraThl HHBEHTAapU3aUUU Ha NPEANPUITUN
MOTYT BBISIBUTh CEPbE3HBbIE HAPYILIEHUS, KOTOpHIE
MOTYT  CYIIECTBEHHO  HCKa3WTh  (PHHAHCOBBIC
pe3ynbTaTel mpeanpustusi. [loatomy HeEoOXoaHMO
OMNPCACIIUTG TOPAAOK, TIECPUOANYHOCTL W CPOKH
MPpOBEACHUA MHBCHTApU3allMU, a TaKXE TMOPAI0K
OIIpEEIICHUS cocTasa WHBEHTApHU3AIIMOHHOM
KOMHUCCHH.

Pabounii Tut1an c4eTOB OyXTalTEPCKOro ydera B
YYETHOH IOJUTUKE YTBEP)KIAETCS C Y4ETOM BHIA
OXXKHUJAeMbIX  ONepauuid B  OpraHu3aluu  Jyis
JleTallu3allui 3JEMEHTOB YYeTa, YTO CYLIECTBEHHO
CHIDKACT PHUCK OIMUOOK B PHAHCOBOM OTYETHOCTH.

CucremMa pErucTpoB OYXTalTepCKOro ydera
TaKXkKe JOJDKHA OBITh BBIOpaHa ONTHMANBHO B
COOTHOMICHUM: TTOJTHOC OTPAKECHNE YUYETHBIX JAaHHBIX
— MUHUMYM TPOMO3JIKOCTH Y4ETHOTO TIpolecca.

BEIOOp TPOTPaMMHOTO OOECIIeYeHUs IS OTPaKeHHS
Y4E€THOTO Tpolecca W HHBIE COOTBETCTBYIOUIHE
crocoObl M mpuembl BefeHUs ydera. OTaenbHOE
BHUMaHUE CJIeAyeT VYACTUTh paslielny ydeTHOU
TIOJIUTUKHU JUIA 1IeJieil HaJIOTOBOTO y4eTa, Tak Kak 3a
OTCYTCTBHE TaKOTO  pasflelia MpeayCMOTPEHBI
mrpadel.

Takum 00pa3oM, BBIOOp KaXIOTO 3JIEMEHTa
VYETHOH TMONUTHKH WrpaeT BAXHYIO pOIb LIS
NEeSITETbHOCTH TPEINPUATHS W JODKEH OBITh
COCTaBIICH C YYETOM TPEOOBaHMI 3aKOHOATEIhCTBA
M OCOOEHHOCTEH XO3SHCTBEHHOM JIESATEIHLHOCTH
opranm3anuu. TmaTeNnbHO MPOJyMaHHAs YdeTHas
MOJUTHUKA — DTO ONTHMM3AIHs HAJIOI000J0XKEHUS U
OTCYTCTBHE HETAaTUBHBIX TOCJIEJACTBUH B BHUJE
mTpadoB, UITUITHAX PACXOAOB U T.II.

HeobxonuMo ymydmiath Y4eTHYIO IOJUTHKH,
MOBBIIIAS AKTYalM3alMi0 M KAauyecTBO Mpollecca ee
¢bopMupoBaHHsA, B T.4. B YaCTH MHHAMHU3AINH
PHCKOB HACTYIUICHHS OaHKPOTCTBA KOMmaHuu [4].
AKTyanu3zalusi y4eTHON MOJUTHUKH -3TO NpPUBEJIEHUE
ee B COOTBETCTBHE c H3MEHSIONNMCS
3aKOHOJATEICTBOM M OW3HEC  MpPOIEccaMu.
HeoOxomnMo  CBOEBPEMEHHO  BBISBIISATH  HOBBIE
00OBEKTHI ydeTa, a TakKe METOAbl YydeTa YKe
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Impact Factor: | ¢ (australia) = 0.564 |
| JIF = 1.500 |

| SIS (USA) =0912 | ICV (Poland)  =6.630
{ PUHII (Russia) = 0.234 | PIF (India) =1.940

i ESJI (K2) =1.042 IBI (India) =4.260
SJIF (Morocco) =2.031 |

HUMEIOMNXCsl 00BEKTOB. [l MOBBIMLICHNUS KadecTBa
YYETHON MOJHUTHKH LEIECO00Pa3HO MOBBIIIATE €€ 110
TaKUM KPUTEpPHSAM Kak TIIOJHOTa HH(OPMAIHH,
00BEKTUBHOCTh OLICHKH, GecrprcTpacTHOCTD
YY4ETHON TOJIUTHKH, COOTBETCTBUH HOPMATHBHOM
6aze u yUpeaUTeIbHBIM JOKyMEHTaM,

PAlMOHANBHOCTE  CIOCO00B  ydera. lIMeHHO Ha
PYKOBOAUTEINCH HpeNIpHATHS BO3JIaraeTcs
00s3aHHOCTH ~ (POPMHPOBAaHUSI H  MOCTOSHHOTO
OOHOBJICHHSI YUCTHON MOJMTHKHU, a TAKXKE KOHTPOIS
3a ee COOJII0JICHUEM.

Hayunoe wuccredosanue 6vinonneno nood HAayuyHelM pykogsoocmeom banvinuna Heopa Buxmoposuua,
accucmenma Kageopvl «Kopnopamuenvie @unancoly @Duuancogozo ynusepcumema npu Ilpagumenbcmee

Poccuiickoii @edepayuu.

Scientific research conducted under scientific supervision Balynin lgor Victorovich, assistant of chair "The
Corporate Finance", Financial University under the Government of the Russian Federation.
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Analysis and evaluation of geoposition population) and Gornji Vakuf-Uskoplje (22.304
represents an important factor for understanding of population). By roads, Uskopaljska Valley is almost
genesis, development, and function of any kind of equally away from the cities of Banja Luka,
area. Geographical position of the Uskopaljska valley Sarajevo, Mostar, and Split (around 140 km). The
has the following characteristics: it is situated in the total length of border of Uskopaljska valley towards
Northern Hemisphere, in the field with geographic the neighbouring municipalities is 259 km and in
coordinates 43°51' and 44°15' North latitude, and those borders the Uskopaljska valley around 1.087,2
between 17°16' and 17°51' East longitude. According square kilometers in area. According to the Census
to data acquired from the meteorological station of 2013 in Uskopaljska Valley lives 71.602 people. [1]
Bugojno, this area belongs to pre-mountain moderate Like many countries around the world,
continental climate type or, according to Kepen's urbanization in Bosnia and Herzegovina is
Climate Classification, this municipality's region is conditioned in the most direct way by development
dominated by Cfb climate (moderate warm and wet of non-agricultural activities, primarily industry. In
climate with warm summer), while in the mountain accordance with the possibilities of employment in
areas especially in the east, northeast and west, is non-agricultural activities, social restructuring of
presented Cfc climate as well (moderate warm and population was intensively conducted. A part of the
wet climate with fresh summer). On high mountain agricultural population was employed in non-
system of Vranica Dfb and ET climate are present. agricultural activities so that their share decreased.
The main hydrographic skeleton of the Uskopaljska The development of industry enabled the opening of
Valley area is presented with the Vrbas River and its a large number of job positions, and a consequence
tributaries. was a large concentration of population and jobs in

Political-geographically, the Uskopaljska valley the centers of work. [2] Industrialization as a spatial
is situated in the state of Bosnia and Herzegovina, process is in connection with the development of
the entity of the Federation of Bosnia and productive forces and production relations. From the
Herzegovina, and within it, in the Central Boshian geographical point of view, it is especially important
Canton. Regional-geographically, it belongs to the that industrialization changes affect the spatial
Mountain-Valley = macroregion, and the Upper distribution of the productive forces. Therefore, there
Vrbas-Pliva mesoregion of Bosnia and Herzegovina. is a whole chain of different processes and
In Uskopaljska valley there are three municipalities: phenomena in space, such as the impact of industry
Bugojno (34.559 population), Donji Vakuf (14.739 on the development of other economic activities,
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changing the living conditions of the population, the
impact on the development of settlements, creating
environmental problems and the need for spatial
planning and the like. Thus, industrialization drives
contemporary socio-economic development. [3]

The achieved level of urbanization of 49.5% in
Bosnia and Herzegovina in 2010 indicates that
Bosnia and Herzegovina belongs to the group of
countries with a moderate degree of urbanization.
Rapid urbanization in the period of 1991-2010 can be
attributed to the relatively greater importance of
small settlements that are becoming secondary
centers in municipalities which is in line with the
principles of polycentric development supported by
the first generation of municipal spatial plans. [4]

Urbanization in the Uskopaljska valley had also
its development phases as well as the development of
economy. In order to avoid hasty conclusions about

the achieved level of urbanization, we applied VriSer
methodology [5] and in addition to generalized
urbanization measures and the share of urban
population, we accepted some other indicators of
urbanization, in particular: the share of housing in the
city, the proportion of the urban population, the
proportion of jobs , the share of jobs in the tertiary
sector, and the share of the active agricultural
population.

From the selection of indicators, it is evident
that we were not only dealing with the population in
the cities, but also the concentration of jobs, the share
of agricultural population that is poorly connected
with the city and the share of residential buildings.
Indicators were calculated for the three
municipalities in the Uskopaljska valley using
Ravbar methodology.[6]

Table 1
Degree of urbanization in Uskopaljska valley.
Municipality A B C D E albjc|d|e]| f Degree
Bugojno 532 | 482 | 17 | 884 | 557 |3 |2 |3 |3]|2] 13 [
Donji Vakuf 509 | 526 | 1.7 | 876 | 584 |2 |3 |2 |2 |3| 12 Il
Gornji Vakuf 256 | 328 |18 | 8.1 | 541 |1|1]1|1|1]|5 11
A. The share of housing units in the city out of D. The share of jobs in the city in relation to the
the total number of housing units in the municipality. municipality
B. The share of the population that lives in the E. The share of jobs in the tertiary sector in the
city out of the total population of the municipality city in relation to all jobs in the city
C. The share of active agricultural population in a, b, ¢, d, e - degree of urbanization evaluated
the total active population in the municipality by a number of points from 1 to 3
f- sum of all indicators
Using the previously mentioned methodology, there has been a strong urbanization of the
the municipality of Bugojno is | degree of Uskopaljska valley accompanied with
urbanization within the Uskopaljska valley, because industrialization. [7]
it has a higher than average proportion of all the The share of the urban population in the
indicators except for the share of jobs in the tertiary Uskopaljska valley in 1953 amounted to 17.7% and a
sector. The municipality of Donji Vakuf is Il degree degree of urbanization was still low. In the early
of urbanization and the above-average share of jobs 1970s, as a consequence of the present socio-
in the tertiary sector, while all other variables have geographical processes, the Uskopaljska valley
been evaluated with two points. The municipality of begins to take on the characteristics of moderately
Gornji Vakuf is in the third place with Il degree of urbanized area which it maintained until today.In
urbanization and with only 25.6% of the urban 1971, 25.7% of the population of the Uskopaljska
population (Table 1). valley lived in the city. Up to 1981 this percentage
Judging by the share of the urban population, increased to 31.6% and in 1991 to 36.4%. [8]
the Uskopaljska valley is a moderately urbanized According to preliminary results of the census
area. According to the census of 1879, there were of 2013, 45.2% of the population of the Uskopaljska
only 9.8% of the urban population. Already in 1921, valley. The conclusion is that the share of urban
that percentage rose to 12.1%, and not until the population in the Uskopaljska valley was
1950s did it change significantly, primarily due to the continuously growing from 1953 to 2013 (Table 2).
overcoming of agrarian activities. Since the 1950s
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Table 2

Share of urban population in Uskopaljska valley, 1961-2013.
Area 1961 % 1971 | % | 1981 | % | 1991 | % | 2013 | %
Total Bugojno 24114 | 100 | 31,856 | 100 | 39,969 | 100 | 46,889 | 100 | 34,553 | 100
Urban 5453 | 22.6 | 9,329 | 29.3 | 14,276 | 35.7 | 19,078 | 40.7 | 16,657 | 48.2
Total Donji Vakuf 17,104 | 100 | 19,983 | 100 | 22,301 | 100 | 24,230 | 100 | 14,655 | 100
Urban 4220 | 247 | 5513 [ 276 | 7,768 | 34.8 | 9,393 | 38.8 | 7,702 | 52.6
Total Gornji Vakuf 16,175 | 100 | 19,344 | 100 | 22,432 | 100 | 25,181 | 100 | 22,306 | 100
Urban 2,465 | 152 | 3,426 | 17.7 | 4,692 | 209 | 6,625 | 26.3 | 7,317 | 32.8
Total Uskopaljska valley | 57,393 | 100 | 71,183 | 100 | 84,702 | 100 | 96,300 | 100 | 71,514 | 100
Total urban 12,138 | 21.15 | 18,268 | 25.7 | 26,736 | 31.6 | 35,096 | 36.4 | 31,676 | 44.3

Urbanization of the Uskopaljska valley in
recent decades took place in conditions of constant
rapid increase in population, except in the last two
decades. This caused the focus of interest to be
directed mainly towards residential construction that
created the fundamental characteristic of spatial and
urban development of cities of Bugojno, Donji Vakuf
and Gornji Vakuf. It took place towards the west at
the same time as: planning- socially oriented
development in the buildings of collective character
and the expansion of business activities along the
way from Bugojno to Donji Vakuf and Gornji Vakuf.
It can be concluded that wurban cadastral
municipalities of the Uskopaljska valley belong to
different historical periods and therefore have
various forms, sizes and functions. About 90% of
cadastre municipalities have exclusively residential
functions, while the remaining 10% have residential
and commercial functions (total 50 cadastre
municipalities in 3 administrative municipalities).
The degree of urbanization of each space reflects the
degree of its social and geographical development.

The Uskopaljska valley is in a phase of
development in which mainly prevails the proportion
of the active population in the tertiary activity sector.
It should be noted that the low proportion of the
active population in the primary sector, but that the
majority of the rural population works in urban
secondary and tertiary activities. In this light should
be considered an almost equal proportion of urban
and rural population in the total population.

If the types of urbanization were separated by
the simple model of two variables: the share of the
urban population and the share of the agricultural
population, while the parameters would be their
average values for Bosnia and Herzegovina, then the
Uskopaljska valley would have type | urbanization of
the municipalities in Bosnia and Herzegovina. The
reason is that there is a higher than average
proportion of the urban population and the below-
average share of agricultural population with regard
to Bosnia and Herzegovina. It is characterized by
large urban cadastral municipalities and a higher
degree of deagrarization. Thus, the Uskopaljska

valley is an area which has seen a stronger degree of
social and geographic transformation. [9]

Comparing the process of urbanization among
the municipalities of the Uskopaljska valley shows
that urbanization was most intense in Bugojno. One
of the causes of such situation is much more
intensive industrialization of Bugojno which has
contributed to deagrarization. Basic indicators of the
process of socio-economic mobility of the population
are the reduction in the total agricultural and active,
on the one hand, and the reduction of the rural
population on the other side. In other municipalities
the same indicators were recorded with the difference
that the process in the municipality of Gornji Vakuf
runs much slower because of the traditionally
agrarian space and the largest share of active
agricultural population.

Individual construction was paid a very small
community and expert attention, although this
construction accounted with over 80% of the total
housing construction.  Architectural  designing,
preparing and equipping the ground for the
construction of settlements for individual housing
were mostly neglected, and the absence of thought
routing and construction, especially in cities, is
highly visible.

Under the influence of economic power of
industry, the municipalities of the Uskopaljska valley
have changed its physiognomy by intensive housing
construction. In 1971, Bugojno disposed with 6,472
apartments, and since then, primarily thanks to the
development of industry, the number was growing
rapidly, so that the census in 2013 registered 12,653
apartments.

Since 1971, urbanization has flowed towards
earlier planned directions. In Bugojno, it was initially
directed to the west, where between Cipulji¢ and
Bugojno was created a housing settlement - the New
settlement. In the northern part of the city there have
been built many private family houses. Urbanization
in the late 1970s and early 1980s reached all the way
to the suburban cadastral municipality of Crnice in
the south. Out of infrastructure facilities there were
built elementary school and a sports court. The
process of industrialization in the area of Bugojno
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began in the sixties of the 20th century by building a
large military industry enterprises "Slavko Rodi¢".
Until that time, the only industry representatives
were only few lignite and building stone mines as
well as smaller industrial mills. This means that up to
the 1960s the municipality of Bugojno had a
distinctly agricultural character. In the spatial-
territorial terms, it was the territory of only agrarian
cadastral municipalities with Bugojno in the center,
but also with the initial functional changes.

The most dynamic changes in the period of the
strongest industrialization up to 1981 were next to
the city and its settlements in the immediate vicinity
as well as along the main roads. In this period there
was recorded a weak, still insufficient diversification
of rural cadastral municipalities manifested by
reducing the share of the active population in the
primary, and increasing the number of employees in
the secondary and tertiary sectors. In the structure of
activities over the next 10 years, the primary sector

has experienced a real collapse, while there was
registered a large increase in secondary and tertiary
sectors.

From 1971 to 1981 in the Uskopaljska valley
there was built 4,838 new dwellings, which is almost
half of all housing built by then. Out of that, there
were built 2,012 new dwellings in Bugojno (Table
3). Most new dwellings were recorded within the
urban cadastral municipality of Bugojno, then in
register units of Bristovi, Crni¢e, Kandija, Kopci¢
and Porie. Residential construction in suburban
cadastral municipalities, with the help of soft loans,
sharply accelerated. Restructuring of the active
population from the primary to other sectors of
activity relates mostly to the cadastral municipalities
that were previously developed functional capacity,
such as those in the immediate vicinity of the town
Vesela, Cipulji¢, Bristovi, Kandija and with
favorable traffic-geographical position of Gracanica,
Porice, Kop¢ic.

Table 3
Number of built dwellings in Uskopaljska valley, 1971-2013.
Municipality 1971 1981 1991 2001 2013.
Bugojno 6,472 2,012 1,888 782 848
Donji Vakuf 3,769 1,339 940 525 256
Gornji Vakuf 3,339 1,487 1,700 714 660
Total 13,580 4,838 4,528 2,021 1,764

Urbanization of Bugojno, from 1981 to 1991,
moved to the north towards Donji Vakuf and to the
south towards Gornji Vakuf. It was moving away
from the urban center by construction of new
housing units, mostly single-family houses. Along
with housing there were also erected infrastructure
facilities, as well as shops and restaurants. In this
period were built 1,888 new apartments. The highest
construction of apartments was present in the
cadastral municipalities of Bugojno, Bristovi,
Drvetine, Kopci¢, Kandija, Porice i Vesela. In the
suburban register units, there were exclusively built
family houses with basic infrastructure facilities.
Bugojno in 1991 had 11,744 housing units. The
number of newly built apartments in 1991 was lower
for 24 apartmennts in relation to 1981. [10]

Basic conditions of origin and development of
industry in Bosnia and Herzegovina in order of
importance are: supply of raw materials, industrial
policy, labor, market, traffic position, microlocation
position, the supply of fuel and energy and other
wider or local factors. At the end of the 20th century,
industrialization in Tuzla and Zenica has reached a
level of over 50%. Industrialization in Boshia and
Herzegovina has affected the distribution of
population and population growth.

The industrialization relied on agricultural
population and the use of cheap unskilled labor force.
After 1991, the economic importance of industry in
Bosnia and Herzegovina began to weaken. [11]

The previous socio-economic development of
Bosnia and Herzegovina has caused strong
concentration of population in cities which caused a
demographic impoverishment and depopulation of
significant parts of the national territory with the
simultaneous disruption of demographic structure
and poor socio-economic development. [12]

After the war in the period 1992-1995 and the
destruction of a great deal of the housing stock,
which is valued at 30% over the next six years,
started its reconstruction. In this period in the
Uskopaljska valley was built and reconstructed 2,021
apartment, of which 782 in Bugojno. In 2013, the
number of newly built apartments in the Uskopaljska
valley was 1,764, a decrease of 257 from 2001.. In
the postwar period, the largest number of residential
units have been built within the city cadastral
municipalities of Bugojno, Gornji Vakuf and Donji
Vakuf I, and within the suburban cadastral
municipalities of Bristovi, Kandija, Vesela, Kopcic,
Podgrade, Bistrica, Dobrosin, Cehaji¢i. [13]

As for the spatial distribution of residential
areas, there should be emphasized that the areas
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intended for residential purposes are found in all
parts of the city of Bugojno. In large parts of the city,
residential areas are combined with the other modes
of exploitation, while in some primarily peripheral
eastern parts, they have only residential character. As
the value of land decreases with distance from the
center, so residential construction adapted, thus
residential areas with buildings were constructed
closer to the center of the city, while the residential
areas with houses and their lot in the more distant
zone.

The highest density of residential buildings in
the city of Bugojno is south and west of the
commercial zone and next to its edge. In this zone
Center Il buildings were built as they are touching
each other, in blocks of Lamela and Nugle. This zone
is dominated by multi-storey residential buildings
with a lot of apartments whose height ranges up to 20
floors. Residential zones with buildings occupy much
less area than residential areas with family houses,
because they occupy only 23.5% of the area under
residential areas. Population density in parts of the
city where there are residential zones with buildings
is far higher than in residential zones with family
homes. Population density ranges over 6,000
inhabitant/km?, while in the latter about 1,200
inhabitant /km?.

In the east of the business zone, where today's
local community Vrbas | is placed, planned housing
settlement was constructed composed solely of
mostly two-story houses. In the immediate
environment of the industrial zone in the southwest
was built, in the 1970s, a brand new settlement that
was named after the local community. Along the
road in downtown - Cipuljié, there have been built a
completely new settlement. New Settlement was
built mostly for the workers of the company "Slavko
Rodi¢". These buildings are in two or three floors.
The green areas between the buildings make this part
of the city more beautiful. In the city center of the
local community Centar 1l, the old houses have long
been demolished and in their place were built new
and modern buildings. East of the old square,
between the river Pori¢nica and Terzi¢a II, in the
Terzi¢i settlement, there is another residential area,
mainly for the construction of family and private
houses.

The third area spreads from both sides of the
street Sultan Ahmed going from Carsija to the gas
pump in the local community of Centre I. Family
homes are built here. Next residential area of family
houses was built after the 1970s, north of the other
residential area. Larger residential areas with family
houses were built in the local community of Gaj in
the northwest of the city. A brand new village was
built in the 1980s and is still being built with modern
buildings. This is the Vrbas settlement located along
the river Pori¢nica south of the city center.

In the city center which covers the streets:
Zlatni ljiljani, Kulina Bana, Sultan Ahmed and Dr
Wagner, a function of residence is reduced to a
minimum. In the street of Zlatni ljiljani, several
residential buildings were built, where there are
several buildings from the time of the Austro-
Hungarian occupation, so it can be characterized as
the old part of the city. The buildings resemble one
another, and they are mostly two-storey buildings. In
this street there is Gymnasium. Towards the edges of
the city, the importance of residential functions is
increasing. The newer parts of town are distinguished
by their appearance and are dominated by buildings
with a much larger number of floors. In this zone, the
construction is systematically organized and with
blocks. A typical example are the places: Lamele,
Nugle, Kolonije, and Vrbas Settlement. As for
private construction, it is present in the peripheral
parts of the city still in the suburbs.

With the growth of the city, the pace of housing
construction progressed away from the center,
although not equally in all directions, so the average
age of the housing decreases with distance from the
city center. Of the total number of apartments
registered in the territory of the local community
Centre in 1991, today there are the local community
Centre | and Center Il, as much as 95% of apartments
were built in the last century, of which almost 50%
of dwellings in the period 1946-1970. The gradual
transition from the older to the younger residential
structures in  the longitudinal direction of
development towards the cadastral municipality of
Cipulji¢ reflects the continuous and uninterrupted
expansion of the city in this direction. In contrast,
limited construction areas in the attractive eastern
zone of the city, today's local communities of Vrbas |
and Vrbas Il, were quickly used for residential
construction immediately after the Second World
War and the expansion of the city was carried out to
the north.

The latest residential areas are found on the
margins of the formal city, and in the southern parts
of local community Centre 1l where new buildings
are being built which is one feature of the town of
Bugojno. The latest housing construction occurs in
the southwestern part of the local community Centre
I, Vrbas Settlement near the Stadium Jakli¢, in the
aforementioned area. [14]

The average size of an apartment in Bugojno
ranges from 43 m?, which is the size in the residential
area Lamele, 48 m? in Vrbas Settlement, and 41 m?
in Nugle in local communities of Center | and II.
Other local communities have a greater surface area
of apartments because it is mostly individual
construction, houses, ranging in size from an average
of 70 m? in the local community Vrbas | and Vrbas Il
up to 82 m? in some residential settlements of local
communities Gorica and Cipuljié.
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Miniature flats are typical also for new local communities of Cipulji¢, Gorica and Novo

residential areas, especially those resulting from the
1960s and 1970s when the great demand of housing
with immigration pressure from outside was affected
by strong pressure from the overcrowded city center.
In general, the size of apartments, however, increases
with distance from the center of the cadastral
municipality of Bugojno, except for the new housing
settlements in the local community of Novo Naselje
and the aforementioned Vrbas Settlement.

From the standpoint of social topography, the
average area per person is more interesting than the
sheer size of the apartment. In this regard as well, the
city core and the southwestern part of the city stand
out as the most unfavorable. Comparatively, larger
average surfaces are found in parts of the periurban
area, and in most parts of the study area (two-thirds
of all local communities) that average is of 15 - 20
m? per person. In the central local communities
(Center I and Centre I1) the average floor area per
person is 15.9 m2. [15]

Due to a very low population derease in the city
center as well as residential suburbanization, that
have not yet taken hold of the Bugojno area, density
of population is by far the largest in the central local
communities, over 6,000 inhabitants / km? and up to
6.5 inhabitants / km? in the peripheral parts of the

Naselje.

So great population density in the central city
local communities is the result of a high density of
development, while the average living area per
person here is in the slightest over the city, as well as
the average size of apartments. If you also add the
equipment of the apartments with basic elements of
urban infrastructure, it follows that the center of the
city, although it has the most favourable
infrastructure, does not provide the most favorable
conditions for housing, despite the growing
concentration of people and  businesses.
Suburbanization in the Uskopaljska valley was
determined using the Vresk methodology of
suburbanization. To determine the degree of social
geographic transformation of cadastral
municipalities, especially the impact of the town of
Bugojno on the transformation of rural cadastral
municipalities, there was made the differentiation of
cadastral districts in four categories: urban, more
urbanized, less urbanized and rural cadastral
municipalities. This differentiation was based on two
variables: the share of the agricultural population and
the proportion of workers from the active population,
while the parameters were determined on the basis of
their mutual correlations (Table 4.). [16]

Table 4

Model for differentiation of urbanized cadastral municipalities in Uskopaljska valley.

Degree of urbanization

% agricultural population

% workers from active population

Higher degree

10.0 and less

75.0 and more

Lower degree

10.1-20.0

50.0 and more

According to this model, as a special group
were classified cadastral municipalities that do not
meet the above criteria. Status of urban cadastral
municipality was acquired by the cadastral
municipalities with more than 2,000 inhabitants, with
less than 10% of the agricultural population and
more than 50% of workers in their place of residence
if it has fewer than 10,000 residents. The only urban
cadastral municipalities under this model are
Bugojno, Donji Vakuf and Gornji Vakuf. Only three
cadastral municipalities in 1991 were less urbanized,
Cauglije, Cipulji¢ and Crni¢e near the town of
Bugojno. Other cadastral municipalities are of rural
type (Figure 1). It is understandable that the strongest
transformation is related to cadastral municipalities
around the city and along the roads because it creates
related urbanized zones. They are nowadays spread
radially from the town cadastral municipalities along
the main traffic routes making it the axis of
urbanization.

The widest urbanized zone extends around the
city of Bugojno making it a complete socio-

economic urban region. However, more or less
continuous narrow urbanized zones that occur as a
shaft of weak urbanization extend from Bugojno
along major traffic routes. These and other indicators
show that the process of urbanization of the
Uskopaljska valley continues with the concentration
of population and jobs in the city and there are no
significant tendency of decentralization In 2013 the
situation in the urbanization of the Uskopaljska valey
was very similar with the difference that the cadastral
municipality of Causlije became rural because there
are no more 50% of workers, and there is more
agricultural population than 20% (Figure 2).

Differentiation of cadastral municipalities using
this model shows that a very small number of
cadastral municipalities of the Uskopaljska valley
experienced a significant degree of transformation.
On the basis of these data on the socio-economic
transformation of the cadastral municipalities may be
concluded that the suburbanization in the
Uskopaljska valley is poorly expressed.
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In the near future significant changes are not
expected in transformation of rural cadastral
municipalities of the Uskopaljska valley.

In the cadastral municipalities of Donji Vakuf |
and Gornji Vakuf , there were built mainly private
houses, with the difference that in Donji Vakuf there
is much larger number of blocks with multi-storey
buildings especially in its southern part. In Donji
Vakuf, for the development of industry there were
built 2,279 apartments in the period 1971-1991, and
in Gornji Vakuf 3,187 mostly private in rural

cadastral municipalities. Urbanization in the
municipality of Donji Vakuf after 1995 is focused on
the reconstruction of the former housing and the
construction of housing for returnees whose houses
were destroyed during the war. There was built 781
apartment. In the same period in the municipality of
Gornji Vakuf were built 1,374 apartments, of which
the largest number in the city of Gornji Vakuf and
cadastral municipalities of Podgrade, Tihomislje and
Zdrimci.
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Figure 1 - Degree of urbanization, 1991.
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Introduction

In a separate geodetic tasks there is the problem
of re-projection and allocation of separate cultures
(layers) of a satellite map which shows several dozen
of crops. [1-7]

Model

Let’s will develop a program in Delphi which
will work with large amounts of graphical
information and will perform the following tasks:

Figure 1 - Original i

lation layers in Delphi, in relation to the geodetic satellite

OF DIFFERENTIATION OF LAYERS IN DELPHI. ISJ

Doi: &Gos¥¢ http://dx.doi.org/10.15863/TAS.2016.06.38.32

* Load arbitrary map image (Fig.1)

» Re-projection and allocation of the common
image block of 100x100 km

* Split into separate layers, and the allocation of
each layer

* Save the obtained results

mage with all layers.
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Materials and methods
Q Mepenpoeuvposaxune usobpaxerus MODIS , suiaeneHue kgaapara 100x100 km , Pas6ueHue Ha OTAeNLHbIE CI0K = B
Load: f:l _EerQI_er_ ne_2008_slbers.bmp "
|
Select: b2
Analysis
& 100 km x 100 km nLahel? .
Figure 2 — The form of the program.
Q Mepenpoeuvposatue nsobpaxerus MODIS , soiaenenne keaapara 100x100 km , PaséueHne Ha OTAeNbHBIE 0N - 0
Seledt: 2058,152 km
Figure 3 - The selection of layers.
In the program window (Fig. 3), it is possible to and selection of certain shades of color. Each
select a region on the map size of 100x100 km. Then, individual layer is stored in an array and is displayed
the obtained image becomes a separate and stored on the right panel of the window.

(Fig.4) Split it into layers occurs through the analysis
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Figure 5 - The resulting layers 1-2.

The resulting layers characterize the crops
grown in these areas.
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Figure 6 - The resulting layers 3-8.
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Figure 7 - The resulting layers 9-10.

Results

The developed program allows to quickly and
easily select from maps of the area, with a plot size
of 100x100 km and divide it into separate layers. The

obtained layers can be used to create temporary maps
of cultivation of agricultural crops.
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Annex 1

The program in Delphi.

unit Unit1;

interface

uses
Winapi.Windows, Winapi.Messages, System.SysUtils, System.Variants, System.Classes, Vcl.Graphics,
Vcl.Controls, VVcl.Forms, Vcl.Dialogs, Vcl.StdCtrls, Vcl.FileCtrl, Vcl.ExtCtrls,
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Vcl.ComCitrls, Vcl.Samples.Spin;

type
TForml = class(TForm)

Panell: TPanel;
Imagel: TImage;
FileListBox1: TFileListBox;
Labell: TLabel;
Image2: TImage;
Image3: TImage;
Label2: TLabel;
Label3: TLabel;
Memol: TMemo;
Panel2: TPanel;
Image4: TImage;
Image5: TImage;
Image6: TImage;
Image7: TImage;
Image8: TImage;
Image9: TImage;
Imagel0: TImage;
Imagell: TImage;
Imagel2: TImage;
Imagel3: TImage;
Label4: TLabel;
Label5: TLabel;
Label6: TLabel;
Buttonl: TButton;
Label7: TLabel;

Imagel4:
Imagel5:
Imagel6:
Imagel7:
Imagel8:
Imagel9:
Image20:
Image21:
Image22:
Image23:
Image24:

Tlmage;
Tlmage;
Tlmage;
TImage;
TImage;
TImage;
TImage;
TImage;
TImage;
Tlmage;
Tlmage;

Panel3: TPanel;

SpinEditl: TSpinEdit;

ProgressBarl: TProgressBar;

Button2: TButton;

procedure FileListBox1Click(Sender: TObject);

procedure Image2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure Image2MouseMove(Sender: TObject; Shift: TShiftState; X,
Y: Integer);

procedure Image2MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

procedure FormCreate(Sender: TObject);

procedure Button1Click(Sender: TObject);

procedure FormDestroy(Sender: TObject);

procedure Imagel4Click(Sender: TObject);

procedure Image4Click(Sender: TObject);

procedure Image5Click(Sender: TObject);

procedure Image6Click(Sender: TObject);

procedure Image7Click(Sender: TObject);
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procedure Image8Click(Sender: TObject);
procedure Image9Click(Sender: TObject);
procedure Imagel0Click(Sender: TObject);
procedure Imagel1Click(Sender: TObject);
procedure Imagel2Click(Sender: TObject);
procedure Image13Click(Sender: TObject);
procedure Image15Click(Sender: TObject);
procedure Imagel16Click(Sender: TObject);
procedure Imagel7Click(Sender: TObject);
procedure Imagel8Click(Sender: TObject);
procedure Imagel19Click(Sender: TObject);
procedure Image20Click(Sender: TObject);
procedure Image21Click(Sender: TObject);
procedure Image22Click(Sender: TObject);
procedure Image23Click(Sender: TObject);
procedure Image24Click(Sender: TObject);
procedure SpinEdit1Change(Sender: TObject);
procedure Button2Click(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;

var
Forml: TFormi;
fname:string;

d:boolean;

i,x1,y1,maxi:integer;

c:array[1..1000]of tcolor;

b:array[0..1000] of thitmap;
implementation

{$R *.dfm}

procedure TForm1.Button1Click(Sender: TObject);
var

i,j,k:integer; cc:tcolor;

pr:boolean;

begin

maxi:=0;

for k := 1 to 1000 do
b[k].Canvas.FillRect(rect(0,0,620,620));

progressharl.Max:=62;

for 1:=0to0 620 do

begin

for j:=0to 620 do

begin
cc:=b[0].Canvas.Pixels]i,j];

pr:=false;

for k := 1 to maxi do

if c[k]=cc then begin pr:=true;

end;

if not(pr) then begin inc(maxi);c[maxi]:=cc;
end;

end;

b[K].Canvas.Pixels[i,j]:=cc;

ISPC Theory and Practice,
Lancaster, USA

161

T THOMSON REUTERS

Indexed in Thomson Reuters

=6.630
=1.940
=4.260




[ ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829
| GIF (Australia) =0.564
{JIF

Impact Factor:

= 1.500 |

| SIS (USA) =0.912
| PHHIJ (Russia) = 0.234
{ ESJI (K2) =1.042

SJIF (Morocco) = 2.031

| ICV (Poland)  =6.630
{ PIF (India) =1.940
=4.260

| 1BI (India)

if i mod 10 = 0 then progressbarl.Position:=trunc(i/10);
end;

label7.Caption:='"Max = "+inttostr(maxi);

image4.Picture.Assign(b[1]);
image5.Picture.Assign(b[2]);
image6.Picture.Assign(b[3]);
image7.Picture.Assign(b[4]);
image8.Picture.Assign(b[5]);
image9.Picture.Assign(b[6]);
imagel0.Picture.Assign(b[7]);
imagell.Picture.Assign(b[8]);
imagel2.Picture.Assign(b[9]);
imagel3.Picture.Assign(b[10]);
imagel5.Picture.Assign(b[11]);
imagel6.Picture.Assign(b[12]);
imagel7.Picture.Assign(b[13]);
imagel8.Picture.Assign(b[14]);
image19.Picture.Assign(b[15]);
image20.Picture.Assign(b[16]);
image21.Picture.Assign(b[17]);
image22.Picture.Assign(b[18]);
image23.Picture.Assign(b[19]);
image24.Picture.Assign(b[20]);

spineditl.MinValue:=1;
spineditl.MaxValue:=maxi;
spineditl.Value:=1;

end;

procedure TForm1.Button2Click(Sender: TObject);
var k:integer;

begin

for k := 0 to maxi do

b[k].SaveToFile('Layer '+inttostr(k)+'.bmp");

end;

procedure TForm1.FileListBox1Click(Sender: TObject);
begin
fname:=FileListBox1.FileName;

labell.Caption:=extractfilename(fname);
imagel.Picture.LoadFromFile(fname);

label2.Caption:=floattostr(imagel.Picture.Width/10*1.61)+ km’;
label3.Caption:=floattostr(imagel.Picture.Height/10*1.61)+' km’;

end;

procedure TForm1.FormCreate(Sender: TObject);
begin
for | := 0 to 1000 do
begin
b[i] := TBitMap.create;
b[i].Height:=621,;
b[i].Width:=621;
b[i].Canvas.FillRect(rect(0,0,620,620));
end;
image4.Picture.Assign(b[1]);
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imageb.Picture.Assign(b[2]);
image6.Picture.Assign(b[3]);
image7.Picture.Assign(b[4]);
image8.Picture.Assign(b[5]);
image9.Picture.Assign(b[6]);
imagel0.Picture.Assign(b[7]);
imagell.Picture.Assign(b[8]);
imagel2.Picture.Assign(b[9]);
imagel3.Picture.Assign(b[10]);
imagel5.Picture.Assign(b[11]);
imagel6.Picture.Assign(b[12]);
imagel7.Picture.Assign(b[13]);
imagel18.Picture.Assign(b[14]);
image19.Picture.Assign(b[15]);
image20.Picture.Assign(b[16]);
image21.Picture.Assign(b[17]);
image22.Picture.Assign(b[18]);
image23.Picture.Assign(b[19]);
image24.Picture.Assign(b[20]);
end;

procedure TForml1.FormDestroy(Sender: TObject);
begin

for 1 := 0 to 1000 do

b[i].Free;

end;

procedure TForm1.Imagel0Click(Sender: TObject);
begin

image3.Picture.Assign(b[7]);

end;

procedure TForm1.ImagellClick(Sender: TObject);
begin

image3.Picture.Assign(b[8]);

end;

procedure TForm1.Imagel2Click(Sender: TObject);
begin
image3.Picture.Assign(b[9]);

end;

procedure TForm1.Imagel3Click(Sender: TObject);
begin

image3.Picture.Assign(b[10]);

end;

procedure TForml.Imagel4Click(Sender: TObject);
begin

image3.Picture.Assign(b[0]);

end;

procedure TForm1.Imagel5Click(Sender: TObject);
begin

image3.Picture.Assign(b[11]);

end;

procedure TForm1.Image16Click(Sender: TObject);

ISPC Theory and Practice,
Lancaster, USA

163

T THOMSON REUTERS

Indexed in Thomson Reuters




[ ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland) =6.630

.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i
begin
image3.Picture.Assign(b[12]);
end;

procedure TForm1.Imagel7Click(Sender: TObject);
begin

image3.Picture.Assign(b[13]);

end;

procedure TForm1.Imagel8Click(Sender: TObject);
begin

image3.Picture.Assign(b[14]);

end;

procedure TForm1.Imagel9Click(Sender: TObject);
begin

image3.Picture.Assign(b[15]);

end;

procedure TForm1.1mage20Click(Sender: TObject);
begin

image3.Picture.Assign(b[16]);

end;

procedure TForml.Image21Click(Sender: TObject);
begin

image3.Picture.Assign(b[17]);

end;

procedure TForm1.Image22Click(Sender: TObject);
begin

image3.Picture.Assign(b[18]);

end;

procedure TForm1.Image23Click(Sender: TObject);
begin

image3.Picture.Assign(b[19]);

end;

procedure TForm1.Image24Click(Sender: TObject);
begin

image3.Picture.Assign(b[20]);

end;

procedure TForml.Image2MouseDown(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin

d:=true;

end;

procedure TForm1.Image2MouseMove(Sender: TObject; Shift: TShiftState; X,
Y: Integer);

begin

if d then

begin

image2.Left:=image2.Left+X-10;

image2.Top:=image2.Top+Y-10;
x1:=trunc((image2.Left-imagel.left)/imagel.Width*imagel.Picture.Width) ;
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yl:=trunc((image2.Top-imagel.Top)/imagel.Height*imagel.Picture.Height) ;
memol.Lines.Add('x = '+inttostr(x1));
memol.Lines.Add('y = '+inttostr(y1));
b[0].Canvas.CopyRect(rect(0,0,620,620),imagel.Canvas,rect(x1,y1,x1+621,y1+621));
image3.Picture.Assign(b[0]);
imagel4.Picture.Assign(b[0]);
end;
end;

procedure TForm1.Image2MouseUp(Sender: TObject; Button: TMouseButton;
Shift: TShiftState; X, Y: Integer);

begin

d:=false;

panel3.Visible:=true;

application.ProcessMessages;

buttonl.Click;

end;

procedure TForm1.Image4Click(Sender: TObject);
begin

image3.Picture.Assign(b[1]);

end;

procedure TForml.Image5Click(Sender: TObject);
begin

image3.Picture.Assign(b[2]);

end;

procedure TForm1.Image6Click(Sender: TObject);
begin

image3.Picture.Assign(b[3]);

end;

procedure TForml.Image7Click(Sender: TObject);
begin

image3.Picture.Assign(b[4]);

end;

procedure TForm1.Image8Click(Sender: TObject);
begin

image3.Picture.Assign(b[5]);

end;

procedure TForm1.Image9Click(Sender: TObject);
begin

image3.Picture.Assign(b[6]);

end;

procedure TForm1.SpinEditlChange(Sender: TObject);
var s:integer;

begin

s:= spineditl.Value;

image3.Picture.Assign(b[s]);

end;

end.
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Introduction

The construction of the Lorenz model
associated with the forecasting processes, stochastic
attractors, turbulence, etc. In fact, the Lorentz model
is too simple, not to expect stochasticity in much
more complex systems. Bifurcation analysis it was
shown that sometimes there is a real opportunity to

> rastart;
with( plots) -
with( plottools, line)
with| Detoals)
= 1000;

10;

28;

LN

3

:‘-’:"'\J-"U'l

—
oo
[—
i

Dt]l
fur ifrom 1 tondo
x[i] = x[i-1]+5(p [z 1] —
yi] = yi-1] + (x[i-1]-(
2] = 2i-1]+ (]

od:
{seq( [x[f]. 2]i].

Poins =
pointplotid| points, aves = baxed);
spacecurve( [cos(t), sin(1), f]. t=0_.4-Pi);

xi-1]

—z[i—

Mi-1] = b-2[i-
Z[i]l.i=0.m)}:

)L
1)
= -z

1]
i—1]

Doi: &os¥ http://dx.doi.org/10.15863/TAS.2016.06.38.33

build a "bifurcation tree,” indicating the sequence of
the various metamorphoses with the solutions in the
parameter space of the system. Thus, it is possible to
find a way of appearance of turbulence and build a
scenario for its development.[1-12]

Model

Consider the model of the Lorenz attractor:

yi—1])
1)-r
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-

restart;
with(plots):

vith({plotteocls,

n= 150;

= 2.5;

0.01;
3.0531523;
1.582542;
15.62388;

T
t s

"

]:
]:
]:

[O
[0
[0

b b

for s from 10
for B from O
for r from 0O

for i from 1

_‘I'l'll'llllnl|1II|I|I|L1'||‘|1I|.“|||'L
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Figure 1 - Model of the Lorenz attractor.

line) :

to 10 do
te % do
to 9 do
to n do

¥[i]|==x[i-1]|+ = (y[i-1]— =[i-1]) &;
vli]=y[i-1]+ (x[i-1] (14 + =—

z[1i] =

od;

px[100-s+ 10-b+ r| = {s=g([t0+ -1, x[i]-£], i=1..n
{seq([t0+ ¢t-4i, y[i]- ], i=1..n)
z[i]-£], =1 ..n)]

D=

py[l00-s+10-b+ r| =
[100 s+ 10 b+ r] =

{s=gq([t0+ ¢t 41,

a[100-5 4+ 10-b+ r] = {seq([x[i], ¥[i], 2[1]], i=1..n)}:

od;
od;
od;

zZ[i—1])—yl[i—1])¢
g[i-1]+ | x[i—1]w[i-1]— [
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}:
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gl = 1000;
gz = 10%%;
for k from gl to g2 do
o[ k] = peointplot3d(a[k], axes=boxed);

cox| k| = plct(px[k])
coylk] = plet(py[k])
coz[ k] = plet(p=[k])

i

-
r
F

od:
display(seg(e[j], 1=ql ..q2), celor=[red])
display|s q(ccx[j.], J=agl..q2));
display(seg(coy[]], J=ql ..q2));
display(seg(oez[]], 1=gl ..q92));
=150
=25
=001
X, =3.051523
¥ = 1.582542
Zy = 15.62388
gd = 1000
g2 =109%9

[

ld
c_i,‘l Laiy
REEEN

R

]

ST 20T O AT

Figure 2 - Model of the Lorenz attractor, r =0..9, b =0..9, s = 10.
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Figure 3 - Bifurcation of the function x[t].

Figure 4 - Bifurcation of the function y([t].
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Figure 5 - Bifurcation of the function z[t].

gl = 1000;
g2 = 105%%;
for k from gl to g2 do

c[k] = peointpleot3d{a[k], axes=boxed);
cox| k| = plot(px|k], color=rad);

coy| k] = plet(py|k], color=gresen);
coz[ k] = plet(pz[k], color=Fblus)

gl= i;

g2 = 1i:

displayi(seg(e[i], 1=al..qg2), celor=[r=d]);
display|cex|[i], cov[i], co=[1]):
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Results
The study of the bifurcation of the oscillation

functions x,y,z for the Lorenz attractor for different
values of the coefficients b, r.
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