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IIpeauciaosBue

VYcroiiunBoe pa3BUTUE CETOAHS SIBJIETCS HE TOJIBKO OAHOM M3 CaMbIX aKTy-
aJbHBIX TEM, BaXKHOCTb KOTOPOW OCO3HAETCA U MPUHUMAETCS BceMU cTpaHamu. Kon-
HENIUsl YCTOWYMBOTO Pa3BUTHUA CTajla MUPOKO 00Cyk)AaThCcs B cepeauHe XX B., KO-
r7a Ha CMEHy NapagurmMe IpeBaMpOBaHUA HEOOXOAMMOCTH CTUMYJIUPOBAHMS IKO-
HOMHMYECKOr0 pOCTa MPHILLIA HapaJIurMa FapMOHU3ALMH PAa3BUTUS COLIMAIBHO-IKOHO-
MHUYECKHX M SKOJIOIMYECKHUX CHCTEM B LIEJSX MOBBIIICHUS KayecTBa KU3HU U Oyaro-
COCTOSIHMSI HACEJIEHHs] B PEAMAX HACTOSALIEro W Oyayliero BpeMeHU. TOomukoM K
Pa3BUTHIO KOHLENINNA YCTOWYMUBOTO Pa3BUTHUS CTAJIO YXYALIEHUE DKOJIOTMYECKON CH-
Tyalldud W OCO3HAHUE HCCIENOBATEISIMU, a, BCIEIACTBHE, W TJIABaMU TOCYAApCTB,
HEOOXOJMMOCTU MPUHSTHUS PsAJla MEP CErOJIHS, IJI1 00ECIeUeHHs] CaMO BO3MOXKHO-
CTH >KM3HU YeJIOBEYECTBA B Oy IyIIEM.

NMeHHO OCO3HaHHME KOMIUIEKCA IOCIEACTBUN aHTPOIIOTEHHOM NEATEIIBHOCTH
JUTSL 5KM3HU OyAyIIMX MOKOJICHUM npuBeno B Hayane 70-x rr. 19-ro Beka K pa3BUTHIO
COBMECTHBIX MEKyHApOIHBIX MHUIIMATUB B 00JIACTU pelIeHus MpoOJIeM SKOJOTHUU U
COIIMAJIbHOM 3allMIIEHHOCTH XKUTEJEH IIaHeThl. BriepBble B MEKIyHApOJIHOM JOKY-
MEHTE YCTOMYMBOE pa3BUTHE OBLJIO YHMOMSHYTO BO BceMupHO# cTpaTteruu oxpaHbl
npupoasl, npuaaTo B 1980. B 1987 roxy na Accam6ien OOH B Jloxmane Komuc-
CHH IO OKpYXaIoIIei cpesie U pa3BUTHIO ObLIO C(HOPMYIHPOBAHO CIEAYIOIIEE OIpe-
JIeJIeHue YCTOMYMBOTO Pa3BUTHSA, IpU3HABAaeMOE OOJBIIMHCTBOM HCCIEI0BATENIECH:
«YCcTOMYMBOE pa3BUTHE — 3TO Pa3BUTHE, IPH KOTOPOM YAOBIETBOPEHHE MOTPEOHO-
CTEH HBIHENTHUX MOKOJICHUH OCYIIECTBIsIETCs 0e3 ymiepOa Jjisi BO3MOXKHOCTEU Oy-
IOYIIMX TOKOJEHUN YJIOBJIETBOPATH CBOM COOCTBEHHBIE MOTpPeOHOCTHW». ['OBOpUTH O
PUBEPKEHHOCTH MHUPOBOTO COOONIECTBA KOHLEMIMHU YCTOMYMBOTO Pa3BUTHUSI MBI
MoxeM HaunHas ¢ 2002 rona, umenHo Ttoraa Beemupasiii cammutr OOH no ycronuu-
BOMY Pa3BUTHUIO MOATBEPAUI MPUBEPKEHHOCTh BCETO MUPOBOI'O COOOIECTBA UEAM
ycroiuuBoctd. B 2015 rogy Bcemu rocynapcrBamu-wieHamu Opranuzauuu O0b-
equHeHHbIX Haruii Oplmn mpuHATH Llenw ycToNYMBOTO pa3BUTHS, ONKMCHIBAIOIINAEC
YHUBEPCAJIbHYIO CUCTEMY LIEHHOCTEH, LEJIEH, IoKa3aTeaed U HHAMKaTopoB. Hacros-
IMEe LEeIU U 3a/1a4l HOCAT KOMIUIEKCHBIM U HENEIUMbINH XapakTep U 00ecreynuBaroT
cOamaHCUPOBAHHOCTh BCEX TPEX KOMIIOHEHTOB YCTOMYMBOTO Pa3BUTHS: SKOHOMHUYE-
CKOT'0, COIMAJIIBHOTO ¥ YKOJIOTHYECKOTO.

HecMoTpst Ha TO, UTO KOHLIENIMS YCTOWYMBOIO PAa3BUTHUS CYIIECTBYET YKE I0-
gty 50 JET, NCCIeI0BATENN 10 CUX NIOP PACXOIATCS B ONPENEIICHUH ITOHATHS yCTOM-
YUBOCTH, @ HAMOOJIBIIME CIIOPHI BHI3BIBAIOT METOAbI OLIEHKH YCTOWYMBOCTH COL[UANb-
HO-3KOHOMUYECKHUX CUCTEM M JOCTHKEHHS LIeJIed YCTOMYMBOTO pa3BUTHA. Psn uc-
cieoBaresiell paccMaTpuBaeT Mpo0JIeMy OLEHKH YCTOMYMBOCTU C MPU3MBI pa3jere-
HUsl (AKTOPOB Ha «(PaKTOPbl COXPAHEHUS YCTOMUYMBOCTH» M «(AKTOPBHI Pa3BUTH,
IIPY 3TOM OJIHO3HAYHOT'O MHEHHUS 110 OTHECEHUIO (DAKTOPOB K OINPEACIICHHOMY KJIaccy
HE CyIIECTBYET.

B nacrosimiee BpeMs Oosiee ecsiTka MUPOBBIX OTYETOB U3MEPSIIOT JOCTHKEHUE
YCTOWYMBOI'O Pa3BUTHS IO PA3IMYHBIM €0 COCTABJSAIOIIMM, CaMbIM HOMYJISPHBIM
saBusercss IHAEKC NOCTHMKEHUsS LENEd YCTOWYMBOIO PA3BUTHSI, PACCUUTHIBAEMBINA C



2016 roma. [{nst 1OCTHKEHUST KaXKJIOM 11U pa3paboTaH psiJi MHIUKATOPOB, HA OCHO-
BaHUM KOTOPBIX U3MEPSIETCS NOCTUXKEHHE CTPAHONW HaMEUYEHHBIX OOIIECTBOM IIeJieH
ycToiunBocTu. HecMoTps Ha TOT (hakT, yTO HaHHBIA OTYET (POpMUpPYETCS B paMKax
ocenneit ceccun OOH, BKIIIOUEHHBIE B HETO MHJIUKATOPBI U METObI UX pacuéra Bbl-
3bIBAIOT CIIOPHI B HAYYHBIX KPYyTax M Kpyrax npakTukoB. Hanpumep, rpyriibl He3aBH-
CUMBIX 9KCTIEPTOB cekperaprara CeTH peiieHuil B 00J1aCTH yCTOWYHUBOTO PA3BUTHUS U
He3aBUcUMOW opranm3aiuu Bertelsmann Stiftung oOpamaer BHumManue Ha 3G GeKTs
criioBepoB U ¢ 2017 rona onenuBaet goctmwkerue L{IYP ¢ yuerom manabIxX 3dek-
ToB. C TOYKU 3pEHUS HUCCIEAOBATEIBCKOM TPYIIbI BKIOUEHHE B pacuér 3ddexra
CIIWJUIOBEPOB TMO3BOJSICT YYMUTHIBATH B3aUMOBIIUSIHUE TPACKTOPUN COIMATBHO-
SKOHOMMYECKOTO Pa3BUTHUSI CTpaH. « Takue CIUIIOBEPHI CIeAyeT MOHUMATh U U3Me-
pATb, TIOCKOJBKY CTpaHbl HE MOTYT JOCTUYb II€JIEH, €CIM JIPYrue HEe BBIMOJHSIOT
CBOIO POJIb.

Takum 00pa3oM, OIleHKa YCTONYMBOIO Pa3BUTHS COIPSHKEHA C PSAIOM CIIOKHO-
cTeid, 0OyCIOBJIEHHBIX MPEXK]Ee BCEr0 KOMIUIEKCHOCTBIO paccMaTpUBaEMbIX IOKa3a-
TeJel, a TakKe CII0KHOCTBIO BbIieNIeHHs (PaKTOPOB MPUYMH U (DAKTOPOB pe3yibTaTa,
K 4eMy MPUBOAMT, B TOM YKCII€ B3aUMOBIIMSHUE MOKa3aTeIeil HKOJIOTHYECKOro, Co-
[IUATBHOTO, SKOHOMHUYECKOT'O Pa3BUTHUSL CTpaH. B 3TO#l CBS3M NpelCTaBIseTCA aKTy-
QTbHBIM U 11€7IeCOO00pa3HBIM MPOBEICHUE HAYYHBIX KOH(EPEHIIM, MOCBSIICHHBIX
npo0iemMaM OIIEHKH yCTOWYMBOTO pa3BuTHs. HacTosmuii COOpHUK, BKIIOUWBIIUN
MaTepHallbl MEXIyHapOJIHOW Hay4dHO-TIpakTuueckord KoHpepeHimn «CraTuctude-
CKHE OILICHKH YCTOMYMBOTO Pa3BUTHSY, MPEJCTABISIET COOOU pe3yJbTaThl HAYUYHBIX
TPYJOB HCCIIEIOBATENIeH B 00JaCTH U3MEPEHUSI YCTOMUYMBOCTU U JTOCTHXKECHUS 1Ieseit
YCTOMYHMBOTO Pa3BUTHUSI HA PA3TUYHBIX YPOBHSX, OT OT/ACJIBHO B3ATOrO MPEINPUSITUS
JI0 CUCTEMbl MUPOBOTO MaciTada, COAEPKUT JyUIlie TEOPUU U TTPAKTUKU B 00JIaCTH
OIICHKHM YCTOMYHMBOCTH, a TaK ke, MpejyiaraeT HOBbIe METO/Ibl 1 METOJIUKU CTATHUCTH-
YECKOU OIEHKH YCTOMYMBOTO Pa3BUTHSI.

Ilpopexmop no nayunoi paoome

DI'bOY BO «Canxm-Ilemepoypzckuit 2ocyoapcmeeHHblil
IKOHOMUYECKUIL YHUBEPCUMmEn))

E.A. I'opoawiko
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1. Introduction

During the last thirty years, important climatic changes have been recorded at
the planetary level. These changes have resulted in an increase in average tempera-
ture, greater variability in rainfall and increased occurrence of extreme conditions
such as floods, droughts, cyclones, tsunamis and others (IPCC, 2007). These changes
in climatic parameters will affect agroecosystems, more particularly those which are
highly dependent on the climate. Among them, the agricultural sector, a strategic and
vital sector for the economic development of many African countries, is a perfect ex-
ample of a sector whose state is highly directly or indirectly dependent on climatic
conditions (Doukpolo, 2014; Bouraima, 2020).

The agricultural sector encompasses plant, animal, fishery and forestry produc-
tion. It fundamentally makes it possible to satisfy human food needs, to contribute to
the maintenance and improvement of his health, a prerequisite for the satisfaction of
other needs. Benin is a country whose economy is based primarily on the agricultural
sector.

Indeed, since 1990 when the economy returned to growth, the agricultural sec-
tor represents a little more than a third of the GDP, contributing on average for 40%
of its growth and employing around 56% of the working population (MEF, 2019).
The agricultural sector therefore appears for Benin as a strategic sector of the econo-
my. According to the 2015 National Human Development Report, Plant production
constitutes nearly three quarters of agricultural GDP according to the agricultural sec-
tor performance report (MAEP, 2013). Beninese breeding, based on traditional tech-
niques, is therefore transhumant much more exposed to the effects of climate change.
The fisheries and aquaculture sub-sector contributes 3% to Benin's GDP and repre-
sents around 600,000 direct and indirect jobs (BIPEN, 2012). It employs around 25%
of the active population in the agricultural sector and provides nearly 30% of the total
amount of protein of animal origin consumed in Benin. Fishery production, character-
ized by inland, marine and aquaculture fisheries, has not yet experienced subsequent
development on an industrial scale (AVGSA, 2014). According to Aballo (2011), the
agricultural sector contributes considerably to economic growth and at the same time
induces a performance of the secondary and tertiary sectors by providing them with
the raw materials essential for their development. According to the same author, the
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performance of the agricultural sector positively causes and influences the standard of
living of the Beninese population and the performance of the service sector. It is
therefore considered to be one whose many potentialities must be judiciously exploit-
ed to support national economic growth and thus contribute to the effective fight
against poverty (MAEP, 2013).

The general objective of this study is to analyze the short and long term effects
of climate change on the performance of the agricultural sector in Benin. Specifically,
it will be a question of first evaluating the link between temperature variations and
the added value of the agricultural sector in Benin and then analyzing the effects of
variations in the level of rainfall and the added value of the agricultural sector from
Benin.

In front of these objectives, we formulate two hypotheses. First, temperature
variations have a negative effect on the added value of the agricultural sector in Be-
nin. Second, there is a significant and positive relationship between variations in the
level of rainfall and the added value of the agricultural sector in Benin.

The remainder of the paper is organized as follows: “Related works” are pre-
sented in the next section. In “Data and Methods”, the materials and the methods are
briefly presented. Results and Interpretations describe the outputs of the analysis and
the interpretation. Finally, “Conclusion” contains a final summary of this study.

2. Related works

Numerous studies have assessed the impact of climate change on agricultural
production. We will present some of them taking into account the orientations of our
topic. Jain (2007) studies the impact of climate change on agriculture in Zambia us-
ing the Ricardian approach. It estimates a multiple linear regression model with net
farm income as an explanatory variable and climatic (especially rainfall level and
temperature), hydrological, soil and socio-economic variables as explanatory varia-
bles. The results revealed that an increase in the average temperature between the
months of November and December and a decrease in the level of precipitation be-
tween the months of January and February have a negative effect on the net farm in-
come as the increase in temperature average between January and February and the
average annual rainfall have a positive impact on agricultural income.

Using the same approach, Thapa and Joshi (2010) measured the effect of cli-
mate change on crop production in Nepal using cross-sectional data. The study exam-
ines the relationships between net farm income and climatic variables (including level
of rainfall and temperature) and found that these variables have a significant impact
on net farm income per hectare. More specifically, relatively low precipitation and
high temperatures appear to have a positive impact on net farm income during fall
and spring while net farm income appears to increase with summer rainfall but not
with temperature.

Following an econometric approach based on the Ricardian approach and tak-
ing into account the adaptive measures of farmers to climatic stimuli, Ouédraogo
(2012) assesses the impact of climate change on the agricultural income of farmers in
Burkina Faso. It follows from his study that the relationship between agricultural in-
come and climate is non-linear. He also observes that Burkina Faso's agriculture is
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influenced more by the volume of rainfall than by temperature insofar as the analysis
of elasticities reveals that an increase in rainfall of 1% leads to an increase in agricul-
tural income of 14, 7% while a temperature increase of 1% leads to a decrease in ag-
ricultural income of 3.6%.

For its part, Mikémina (2013) measured the effect of climate change on the
performance of agriculture in Togo by using an error correction model based on the
Ricardian approach. He examined the relationship between farmers' net farm income
and climatic variables (rainfall and temperature in this case) and concluded that the
level of rainfall has a significant positive effect on net farm income during the rainy
season while the temperature has an insignificant effect on the latter during the same
season.

Studying the impact of climate change on agricultural growth in Nepal, Achar-
ya and Bhatta (2013) carried out a quantitative modeling of climate change and its
Impact on agricultural value added over the period from 1975 to 2010. They conclud-
ed the existence of a positive and significant effect of the level of rainfall on the agri-
cultural added value of Nepal. It follows from the results that the cyclical component
of the temperature series has a negative influence on the latter without being statisti-
cally significant.

Based on the estimation of a VAR model on panel data from 43 countries in
sub-Saharan Africa, Fikeu (2015) assessed the impact of climate change on food se-
curity. It follows from the study that large variations in the volume of precipitation
negatively affect food security in countries with high rainfall in the equatorial zone
and also those in the Sahelian zone with high temperatures. The study also reveals
that countries with low temperature and rainfall are the least affected.

Using an error correction model based on the production function approach,
Oloruntuyi and Adigun (2017) conducted an economic analysis of the effects of cli-
mate change on agricultural productivity in Nigeria. They observed a negative and
insignificant effect of temperature variations on the level of agricultural production
and a positive and significant effect of previous variations in the level of precipitation
on the latter.

In addition, the effects of climate change on agriculture seem to vary with tem-
perature and precipitation in different climatic zones.

3. Data and methods

3.1. Data source and presentation of variables

The data used are mainly secondary data and come from the databases of the
following national and international structures: the World Bank, the National Institute
for Statistics and Demography (INStAD), the BCEAO (The Central Bank of West
African States) and the FAO (Food and Agriculture Organization of the United Na-
tions). The data range from 1965 to 2015. This 50-year period offers the advantage of
making the analysis more relevant and reassures us of the robustness of the results.
The variables retained in the framework of the analysis are presented in the table 1.

3.2. Analysis tools and methods

Calculations and graphs are done under STATA 14 and Microsoft Office Excel
2010 respectively. Our specification is inspired by the model used by Acharya and
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Bhatta (2013) for a quantitative modeling of climate change and its impact on agri-
cultural value added over the period from 1975 to 2010 in Nepal.

Table 1 — Variables of the analysis

Variables Units Labels Sources
Added value of the ag- Billions of ECEA VAP BCEAO
ricultural sector
Average precipitation Millimeter HP INStAD
level
Annual minimum Degree Celsius (°C) TMIN INStAD
Temperature
Annual maximum tem- Degree Celsius (°C) TMAX INStAD
perature
Agricultural lands Annual percentage TER World Bank
Rural population Annual percentage POP World Bank
growth rate

Given the unavailability of certain data on agricultural inputs, we have chosen
the following functional form:

VAP = f(HP; TMAX; TMIN; POP; TER) (D

In order to assess the short and long term elasticities, the data were expressed
in natural logarithm (the letter L denote the natural logarithm). Thus, we specify the
following empirical model:

LVAP, = aLHP, + BLTMAX, + yLTMIN, + SLPOP, + OLTER, + ¢, (2)

3.3. Estimation procedure

It will be done in three stages. First, we check the stationarity of the series (via
the usual Augmented Dickey-Fuller unit root test (ADF), the Phillips-Perron test (PP)
and the Kwiatkowski-Phillips-Schmidt-Shin test (KPSS)), then we do a cointegration
test (Cointegration test from Pesaran et al. (2001)) to approve the existence of a long-
term relation and finally, we proceed to the estimation of the ARDL model followed
by the validation tests.

3.4. The ARDL model

The ARDL model (Autoregressive Distributed Lag) proposed by Pesaran and
Shin (1998) and Pesaran et al. (2001) is a dynamic model making it possible, on the
one hand, to test long-term relationships using the bounds test on series which are not
integrated of the same order (0 and 1) and of obtain, on the other hand, better esti-
mates on small sample sizes (Narayan, 2005). It gives the possibility of simultaneous-
ly dealing with long-term dynamics and short-term adjustments. In this study the
ARDL model, in its general form, will be written as follows:
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14 q1 qz qz
LVAP, = Z a; LVAP,_; + Z ay LHP,_; + Z a3 LTMAX,_; + Z a3, LTMIN,_;

i=1 i=0 i=0 i=0
qz qz
+ z a3iLP0Pt_i + Z a3iLTERt_i + HUe (3)
i=0 i=0

The procedure of the ARDL approach of the test of the bounds or limits leads
us, first of all to estimate the unconstrained error correction model corresponding to
the model underlying ARDL by OLS. Second, we test the existence of a long-term
relationship among the variables by implementing an F-test for the joint significance
of the coefficients of the lagged level variables.

In order to capture the short-term and long-term effects of our explanatory var-
lables on the value added of the agricultural sector, the error-correcting representation
of the ARDL model of equation (2) will be the following:

14 q1 qz a3
ALVAP, = Z a;ALVAP,_; + Z By ALHP,_; + Z By ALTMAX,_; + Z Ba; ALTMIN,_;
i=1 q i=0 q i=0 i=0
4 5

+ 2 B4 ALPOP,_; + z Bs;ALTER,_; + y1LVAP,_; + y,LHP,_, + y3LTMAX,_,
i=0 i=0
+y,LTMIN,_, + ysLPOP,_; + YysLTER,_; + w, 4)

Where A is the first difference operator; a;,By; the coefficients capture the
short-term effects and y; the coefficients capture the long-term effects of the model
and w; is the error term (white noise).

3.5. Model validation tests

Various tests are carried out on the residuals of the estimated model, in particu-
lar: the error autocorrelation test, the homoscedasticity test, the normality test. Thus,
the Breusch-Godfrey test is performed to verify the absence of autocorrelation of the
residuals, the White test for heteroscedasticity and that of Shapiro-Wilk for normali-
ty. The overall significance of the model will be tested using the Fisher test. We will
then test the significance of the variables taken individually trough the Student test.
The tests are carried out at the 5% threshold.

4. Results and Interpretations

4.1. Error correction model estimation results

We present in the table 2 the results of the estimation of the error correction
model (according to Banerjee et al. (1993)) corresponding to the ARDL model esti-
mated above in order to exhibit the effects of short and long term of the explanatory
variables on the explained variable.

Table 2 — ARDL estimation results

Variables Coefficients Standard deviation t - student P>t
LVAP (-1) -0.1103 0.039 -2.79 0.008 *
LPOP (-1) 0.586 0.343 1.71 0.095 **
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Variables Coefficients Standard deviation t - student P>t
LHP (-1) 0.343 0.349 0.98 0.331
LTMAX (-1) -3.476 2,201 -1.58 0.122
LTMIN (-1) 4.024 2.488 1.62 0.114
LTER (-1) 1.079 0.378 2.85 0.007 *
ALVAP (-1) -0.245 0.040 -6.00 0.000 *
ALPOP 0.064 0.022 2.84 0.007 *
ALHP 0.037 0.035 1.06 0.296
ALTMAX -0.383 0.180 -2.13 0.040 *
ALTMIN 0.443 0.204 2.17 0.036 *
ALTER 0.119 0.078 1.51 0.139
doo -0.813 0.037 -21.64 0.000 *
F-stat=185309,78 ; p-value =0,000 ;

4.2. Validation tests

The obtained results cannot be interpreted before having undergone certain
tests, which judge their validity from a statistical point of view. These are the valida-
tion tests. Validation tests relate, on the one hand, to the significance of the estimated
model and on the other hand, on the properties of the model residuals.

Table 3 — Validation tests results

Tests P-value Conclusion
BREUSCH-GODEREY 0,2787 > 0,05 Re5|dual_s of a period t are independent from
past periods
WHITE 0,1614 > 0,05 | Residuals are homoscedastic
SHAPIRO-WILK 0,07415 > 0,05 | The distribution of the residuals is normal

4.3. Interpretations

It emerges, from its results, first of all that the long-term equilibrium converges
significantly at the 5% threshold, with a shock absorption rate equal to 0.1103. In
other words, any imbalance between the desired and actual levels of added value of
the Beninese agricultural sector is reduced to 11.03% in the year following any shock
observed in the evolution of our explanatory variables. Better still, a shock observed
during a year is fully corrected after around 9 years (1 /0.11 = 9.06). Secondly, it ap-
pears that all the coefficients of the short-term relationship are significant at 5% with
the exception of those of the average height of precipitation (HP) and agricultural
land (TER). Moreover, with regard to the long-term coefficients, only those of the ru-
ral population growth rate (POP) and of agricultural land have a significant effect at
the threshold of 10% and 5% respectively on the added value of the Beninese agricul-
tural sector.
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e Short term effects

First, variations in the annual maximum temperature (TMAX) have a negative
and significant influence on the added value of the agricultural sector (VAP) with a
partial elasticity equal to -0.383. Thus, any increase in annual maximum temperatures
of the order of 1% will lead to a decrease in the added value of the agricultural sector
38.3%, all other things being equal. As for variations in annual minimum tempera-
tures, they have a positive and significant effect on the added value of agricultural
sector with a partial elasticity equal to 0.44. In addition, the estimation results show
that variations in the rural population growth rate (POP) and agricultural land (TER)
have a positive and significant impact on variations in the added value of the agricul-
tural sector in so far as any 1% increase in the growth rate of the rural population
(POP) and agricultural land (TER) will induce an increase in the added value of agri-
cultural sector 6.46% and 11.91% respectively, all other things being equal.

e Long term effects

In the long term, the annual maximum and minimum temperatures maintain the
direction of the short-term effect but the effect is no longer significant at the 5% lev-
el. This confirms the negative effect of variations in the annual maximum tempera-
ture on variations in the added value of the Beninese agricultural sector and the posi-
tive one of fluctuations in the annual minimum temperature on the latter.

Likewise, the long-term coefficients of the growth rate of the rural population
(POP) and agricultural land (TER) also have a positive and significant impact at 10%
and 5% respectively on the variations in the added value of the agricultural sector
with a semi-elasticity respectively equal to 0.5860 and 1.0799.

5. Conclusion

Climate change is one of the greatest concerns of our century and is at the heart
of economic, social and environmental development issues. Thus, the purpose of our
work is to capture the influence of climate change on the performance of the Beninese
agricultural sector through an ARDL model that combines climatic variables (tempera-
ture and precipitation) and non-climatic variables (rural population and agricultural
lands). The results of the study showed that variations in maximum annual tempera-
tures have a negative influence on the value added of the agricultural sector in the short
and long run. Elasticity analysis revealed that an increase in maximum annual tempera-
tures of 1% results in a decrease of the latter of 38.35% in the short run, all other things
being equal. In addition, the study showed that the annual minimum temperature, the
rate of growth of the rural population and the agricultural lands have a positive effect in
the short and long run on the value added of the agricultural sector of Benin.
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An Integrated Indicator System for World Transport Modernization

Transport is a fundamental need for human survival and development, which is
closely related to the current UN sustainable development goals such as poverty erad-
ication, energy conservation, CO> emission reduction and prosperity promotion. How
to scientifically measure the development of transport and reasonably evaluate its real
level has always been a hot topic in academia, industry, and government. On the basis
of literatures and our two decades modernization research results, this study is mainly
focused on the indicator system of world transport modernization, aiming at provid-
ing a scientific reference for the transport modernization and promoting the sustaina-
ble development of the transport.
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I. Basic Concepts of Transport Modernization

Transport modernization involves many basic concepts, many of which have
no standard definition. This study will be based on the following "operational def-
inition".

The generalized transport system is an open system composed of transport el-
ements, definitely including three subsystems: transport physical system, transport
service system and transport governance system.

. Physical Level: Transport physical system is the physical foundation of the
transport system. In a narrow sense, the transport system refers to the transport physi-
cal system.

. Operation Level: Transport service systems refers to the dynamic operation
subsystem of the transport system, which is the actual performance of the social and
economic functions of the transport system.

. Governance Level: Transport governance systems refers to the comprehen-
sive governance subsystem of the transport system.

According to the modernization science (HE, 2012, p.2), we considered that
transport modernization refers to the world frontier of transport development since
the 18" century industrial revolution, and the behavior and process of catching up
with, reaching and maintaining its world frontier level, and simultaneously adapt-
ing to and meeting the transport needs of economic development and social life. It
includes the paradigm shift from traditional transport to modern, comprehensive
and intelligent transport, and the improvement of transport technology, transport
efficiency, transport quality, traffic & transport satisfaction and eco-friendly
transport.

Il1. The Research Overview of World Modernization and Transport Indi-
cator System

For the construction of modernization indicator system and transport indicator
system, there have been abundant research results in theoretical and practical fields,
but there are few reports on transport modernization indicator system. Based on the
modernization indicator system and the transport indicator system, this study creates
the world transport modernization indicator system.

(A) Modernization Indicator System

Modernization indicators are the indicators that reflect the state, level and char-
acteristics of modernization phenomenon, which have international comparability,
theoretical basis and policy implications, and can be selected from statistical indica-
tors, development indicators and survey indicators. The modernization indicator sys-
tem 1s an organic collection of modernization indicators, which is established accord-
ing to the principle of modernization and has a systematic structure. Modernization
indicator and modernization indicator system are dynamic and open (HE, 2020,
p.1373).

During the last two decades, HE Chuangqi’s group put forward a series of mod-
ernization indicator systems based on the "Second Modernization Theory"(HE, 2012,
p.173) , including stage-specific, level-specific, field-specific and sector-specific
modernization indicator systems, which were widely applied by Chinese and interna-
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tional, laying a solid foundation for further research and application of modernization
indicators and indicator systems.

(B) Transport Indicator System

Similar to modernization indicators, transport indicators mainly come from statis-
tical indicators, evaluation indicators and scholars' research, among which statistical in-
dicators are the most important source of indicators, followed by evaluation indicators
and scholars' research results. Since 1990s, the international organizations, such as World
Bank, OECD, EU, World Economic Forum, and developed countries, such as Canada,
USA, Japan, UK, France, Germany, Russia, have put forward a series of transport indi-
cator systems from different perspectives. Based on the systematic analysis, these indica-
tor systems can be roughly divided into the following five types:

(1) The mode-based indicator system (Railway, Road, Inland-waterways/Mari-
time, Air, and Pipeline transport). It’s widely used, with good historical comparability
but poor international comparability, just because of different population, resources,
history, culture and developmental levels of the countries, thus showing differences in
spatial layout, structure and function of transport resources.

(2) The quality-based indicator system. It has good quality comparability but
narrow coverage. Global Competitiveness Indicator 4.0 by WEF regards transport as
a component of "favorable environment". However, as far as transport itself is con-
cerned, such a measure is still weak.

(3) The target-based indicator system. It’s open, with obvious characteristics of
the times, strong policy significance and international comparability, but its historical
comparability is poor. Most of them are used to measure the performance of the
transport sector and track the progress of target achieving.

(4) The modularized indicator system (key aspects). This kind of indicator sys-
tem often comes from the modularized statistical framework, which highlights the
important aspects involved in the transport system, but it does not reflect the inherent
logic, especially the structure and hierarchical relationship.

(5) The embedded indicator system. The unique derivation of transport makes
it organically integrated into all fields and departments of national development, and
there is no special theme for the transport in such indicator system. However, as such
a form of indicator construction, the special research on transport often fails to high-
light its research theme.

I11. Indicator System of World Transport Modernization

On the basis of the above contents, this study constructs the world transport
modernization indicator system from a demand side perspective according to the op-
eration logic of transport.

(A) Structure of World Transport Modernization Indicator System

Considering the importance, comparability, data availability, etc., this study se-
lects 100 indicators to form the indicator system of world transport modernization.
Three levels, four themes, six sub-themes, 26 analysis dimensions and 100 indicators
of transport modernization constitute the basic framework of this indicator system
(HE, 2021, p.17).
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Table 1 — The Structure of World Transportation Modernization Indicator System

Item Level Theme Subtheme Dimension Int(ci)lrc;a—
Physical
Level Transport system Transport system 4 32
Content Opera- Transport behavior 4 5
° &e tion Lev- | Transport service Transport industry 4 15
Quanti- cl Transport economy 4 24
ty Govern- | Transport efficiency ”Cl;r,ansport etficien- 5 12
ance
Level Transport manage- Transport man- 5 12
ment agement
Total/unit 3 4 6 26 100

(B) Data Sources of Transport Modernization Indicators

The basic data of transport modernization research in this project mainly come
from the World Development Indicator (WDI) database of the World Bank, the statis-
tical database of the Organization for Economic Cooperation and Development
(OECD), Mitchell's World History Statistics of Palgrave, Madison's Millennium His-
tory of World Economy and China Statistical Yearbook, etc. Transport data from dif-
ferent sources are different, so comparative analysis needs to be treated with caution.
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Function, Process and Sustainability Evaluation of Eco-innovation Systems

According to the Sustainable Development Goals, all countries are actively
seeking the way to coordinate economic development and environment protection.
Eco-innovation is the process of developing new products, processes or services,
which can provide value for customers and businesses while reducing the impact
on the environment (Fussler, 1996). The development of eco-innovation varies
across different countries, as does the development of eco-innovation systems. To
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compare the development and sustainability of eco-innovation systems in major
countries, as well as their advantages and disadvantages, this paper proposes a
two-step model and an overall framework that can be used to evaluate and analyze
eco-innovation systems.

1. Method

This study combines functional and process assessments for the first time
and explores a method of evaluating system sustainability from the perspective of
capital (Fig.1). Based on the theory of innovation systems, a literature analysis and
international research (European Commission, 2015; Cleantech Group and GEF,
2017; Dual Citizen LLC, 2016; Jang-Hwan Jo, 2015; OECD, 2020; United Nations
Economic Commission for Europe, 2009), 30 key indicators are selected (Table 1,

Table 2).
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Fig. 1 — Evaluation model of eco-innovation systems based
on function-process-sustainability

Table 1 — Function-process evaluation index matrix of eco-innovation systems

rocess
Function

Input

Output

Impact

Eco-related
basic research

Eco-R & D personnel,
Eco-R & D expendi-
fure

Eco-publications,
Eco-patent density

International cooperative
eco-invention,
Eco-higher education

market crea-
tion

tal protection expendi-
ture,

Environmental taxa-
tion

Added value of eco-
industry,
Eco-industry export

!Eco relz_ited Eco-public R & D, Proportion of eco- Awareness of environmen
innovation : 1 . . tal management,
. Enterprise eco-R & D  [nnovation enterprises, .
guidance X . Awareness of sustainable
personnel Eco-industry import
management
Eco-related  National environmen-

Eco-industry employment,
Greenhouse gas emission
intensity
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Table 2 — Indicators for sustainability assessment of eco-innovation systems

. Factor Stock Flow Risk
Capital
Knowledge cap- | Cumulative eco related pa-
ital tents,fixed capital for envi-
ronmental protection per
capita
Economic capi- flow and capital Environmental multi-
tal growth rate for envi- factor productivi-
ronmental protection, | ty,Product tax credit &
Growth rate of eco re- | subsidy ratio
lated R & D invest-
ment
Human capital | Proportion of public utilities | Weighted growth rate | Shortage of profes-
employees of R & D personnel sional skills
Social capital Environmental policy strin- Environmental per-
gency formance

Principal component analysis and comprehensive evaluation are used to evalu-
ate the functional-process and sustainability of eco-innovation systems. According to
OECD environmental technology patent database, the top 30 countries in 2018 are
used to analysis their national ecological innovations.

2. Results

The results show that France, Germany, South Korea, Spain and Norway ex-
hibit strong performance in terms of system function and process (Table 3). Korea,
Germany, Austria, Norway and Czech have the best sustainability performance (Ta-
ble 4).

Table 3 — Results of the functional and process assessments
of eco-innovation systems in different countries (2018)

USA |KOR |DEU [FRA [GBR [ITA |NLD |[SWE |DNK |AUT [POL |ESP BEL |FIN |TUR [NOR [CZE |ROM
y [-0.05 (046 (05 |0.51 |0.22 |0.11 |0.03 |0.29 |-0.04 |-0.10 |0.05 |0.39 |0.03 [0.33 |-0.09 |0.38 |-0.31 |-0.09

Table 4 — Results of sustainability assessment of eco-innovation systems
in different countries (2009~2018)

KOR | DEU | FRA | ITA | NLD DNK | AUT |POL | ESP |FIN | TUR NOR | CZE
y|(131 |082 |058 |049 |0.57 0.35 0.7 056 |0.38 |043 |0.27 0.65 | 0.62

This research not only improves integrated evaluations of the function and pro-
cess of innovation systems but also makes up for the lack of research on sustainabil-
ity. Moreover, the results provide a scientific basis and data to support the improve-
ment of eco-innovation systems and the introduction of relevant eco-innovation poli-
cies in these countries.
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The use of GDP, against sustainable development

GDP and per capita GDP do not always provide the signals needed to prevent
major economic, social and political crises in time. They should not be used as
unique, versatile, indiscriminate "markers" in comparisons of current or potential
economic and political power of a country relative to that of other states. The ques-
tion asked is not a simple matter of experts; it goes well beyond. Other indicators
should provide additional information, so as to improve the analysis of the concrete
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economic and human situation and improve decisions on the basis of shared infor-
mation and democratically defined common objectives.

GDP is the most widely used economic aggregate for comparing, in time and
space, the national economy development. International experts generally are refer-
ring this indicator, to comment the national economic health. Moreover, national
added value influence international politics and national public actions. For instance,
inside the UN, its weight is important to determine the classification of countries ac-
cording to their degree of development between developed countries, BRICS, emerg-
ing countries or developing countries). However, the signification of GDP has ex-
tended well beyond his field of origin. If its definition is well regulated, the habitual
use of it leads the rulers to give it excessive importance in the preparation of their de-
cisions. This indicator is a statistical construction that does not fail to question, given
the weight given to the market economy and the omission of elements as important as
pollution, climate or volunteer and nonmarket works. The definition of the main so-
viet indicator was clearly different, mainly on the unproductive services, but it did not
include the negative effects of the production, pollution, growing scarcity of natural
resources or the cost of pollution on the citizens’ health.

The economic aggregate itself does not lack conceptual simplifications, but
above all it forgets the negative aspects of this national production on the natural and
human heritages. The neglect of ecological and environmental issues is worrying,
particularly with regard to the depletion of soils and subsoil, the scarcity of clean air,
the various needs of civilizations and he human conditions of its realization. In fact, a
country with a high level of GDP may also experience a weakening of its power, soft
power and potential for development in the years to come, with the growing scarcity
of its natural resources, new health human problems related to air pollution or the
conflicting distribution and redistribution of income. The power and well-being of a
country are relative concepts, the measures of which are the subject of many hypoth-
esest. How to analyze the interest of GDP when, within a country, social, economic,
regional or gender inequalities are strongly dissonant?

The gross domestic product (GDP) is a useful indicator for expressing the po-
tential importance of the economic activity of agents residing in the territorial frame-
work of the States. However, it gives no indication on the quality of the well-being of
its population, the ultimate efficiency of its production system or the collapse of the
collective goods that constitute the air or the pure water, the natural resources or still
the violence of the production system for the citizens. These "shortcomings to the re-
ality of the production system™ as well as the frequent use of GDP outside its normal
scope of meaning, raise the question of whether it is possible and how to get out of
the analytic and political hold this indicator.

I. The interest and the limits of GDP

GDP is the aggregate of the goods and services producing activity of producing
units residing in a country. It quantifies the total value of wealth production created

1 Aben, J., Fontanel, J. (2018), Military expenditure as a proxy for State’s power, Defence
and Peace Economics.
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by economic agents by adding up the annual added values of all resident economic
actors in a country, based on information provided by companies and public admin-
istrations. Real GDP (eliminating the effects of inflation) per capita does not refer to
the productive and redistributive inequalities of economic actors, but it gives a rough
indication of the potential standard of living of each resident. However, GDP limits
are both technical and conceptual.

1. Technical limits.

GDP mainly calculates legal merchant goods and services. Public non-
market services provided by the State (public health, education, security or justice)
are estimated on the basis of public expenditure allocated to their operation. In
many countries, however, these services provided by the market are more expen-
sive (including education and health). At the same level of activity and compe-
tence, the estimate of service output is higher if it is carried out in the private
commercial sector. As the private health system is more expensive than the public
service for a quality that can be considered equivalent, the level of privatization
increases the GDP, without the services rendered being significantly different. In
the same way, how to value the final expenditure of security, without which all the
productions are threatened?.

The underground economy, especially "black" work, remunerated in “cash™ or
on a "barter" basis, is legal but not declared activities. Depending on the country, the
share of the underground economy varies. It is very high in emerging and developing
countries?. It should be possible to include it, as barter activities become a hypothesis
of action that is developing in certain regions. Their estimation is problematic. On the
other hand, should we include in the GDP an estimate of "illegal™ activities, estimated
by the States between 1 and 5% of GDP? Some states do this for drug trafficking,
prostitution, counterfeiting or the resale of stolen vehicles; others do not do it.

GDP is not calculated by an external authority, independent and on a homoge-
neous, agreed basis. Estimates of GDP are often based on statistical conventions,
based on statements made by economic agents, all of which can be falsified. The in-

! These expenses must be considered as a final product (that of peace and respect for collec-
tive rules) and not as intermediate consumption. See: Fontanel, J. (2016) La sécurité
économique et sociétale : pour une conceptualisation humaniste multidimensionnelle, PSEI,
Paix et Sécurité Européenne et Internationale, n°® 3. http://revel.unice.fr/psei/. Fontanel, J.
(2015), La base des données des dépenses militaires recueillie par I’Organisation des Na-
tions Unies : origine et évolution. United Nations Standardized Instrument for Reporting
Military Expenditure (2015) In PSEIl, Paix et sécurit¢ européenne et internationale,
http://revel.unice.fr/psei/. Fontanel, J., Corvaisier-Drouart, B. (2014), For a General Concept
of Economic and Human Security, in R. Bellais (Ed.), The Evolving Boundaries of De-
fence : An Assessment of Recent Shify in Defence Activities, Emerald, Bingley. Fontanel, J.
(2010), Concept ¢€largi de la sécurité économique, in Politique Economique de la Sécurité
Internationale, Ed. Jacques Fontanel, L’Harmattan,

2 Bensahel L. & Fontanel J. (2006). L ’économie souterraine : [’exemple de la Russie,
L’Harmattan.
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formation provided must accurately reflect economic activity and question the level
of manipulation of states to promote their economy. These two conditions are far
from being met, especially for the GDP of China whose inflation of the figure reflects
a political will power of the Empire.

Companies are also involved. They do not fail to use the interstices of globali-
zation to provide the statistical information that suits them, including tax. The frag-
mentation of production has led to the growth of international networks of production
and exchange that are transforming the realization of national comparative ad-
vantages. The globalization of production chains has disrupted international trade and
distorts statistics on the added value actually produced in each country concerned.
The published figures are often triturated according to the well-understood interests
of the multinational company protected by the famous "business secret". Transparen-
cy is not a managerial quality in the face of tax or social charges. Companies opti-
mize their tax and mandatory benefits by showing the maximum value added in the
most attractive countries, the lowest tax, or the best in terms of aid and subsidies, as
are still today Ireland, the Netherlands or Luxembourg in Europe. Tax evasion and
optimization also leads to real changes in figures, in particular by the specific loca-
tion of patent property rights®.

Inter-temporal comparisons of GDP need to take into account inflation and
price indices to obtain a more realistic estimate of a country's real growth rate. The
choice and calculation of the appropriate price index is subject to assumptions about
the products and services selected by the statisticians. The selected products and ser-
vices are the subject of specific analyzes, but the selected sample may be subject to
pressure from the public authorities to enhance their economic action. Trade unions
sometimes questioned the relevance of this index. Taking into account the rules de-
fined by international organizations may limit, in time and space, a form of tampering
with figures for political purposes.

International comparisons raise the problem of a homogeneous definition of
GDP and the application of exchange rates. When, following a speculative attack,
the euro falls by 10% against the dollar, its statistical expression leads to a 10%
reduction in the GDP of all countries of the euro zone compared to that of the
United States. Shortly after, a new configuration of speculative tensions changes
can reverse the process. In addition, many states, including China, are accused of
committing to monetary exchange rate policies in order to reap the benefits of
trade. Several statistical instruments have been put in place to limit this statistical
hazard, with strong consequences for governors' assessments of the state of their
national economy. Exchange rates depend mainly on international commercial and
financial transactions, while national currencies have their direct discharge power
directly related to market transactions within the national soil or currency area. In
this context, the exchange rate is the result of international trade, and initially only
indirectly affects national markets.

! Fontanel, J. (2016), Paradis fiscaux, pays filous. La fuite organisée des impéts vers les
pays complices, L’Harmattan, Paris.
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The purchasing power parity system is often used to reduce the effects of mon-
etary developments on international markets. It consists of defining a basket of signif-
icant products, valuing it in the currencies of each zone and thus determining the
"true" value of the exchange rate, excluding the monetary and financial system. But
this procedure is not without flaws. Which basket of products should be chosen, giv-
en that the purchases (and their structure) made in one country do not necessarily cor-
respond to those of another country? If we retain a US "standard" basket, the dollar
value in purchasing power parity will be undervalued relative to other currencies. It is
not certain that the Big Mac, which can be chosen in the collective basket, is a satis-
factory choice for Benin or countries rather open to vegetarianism?!. In addition, the
prices of products are subject to constant changes, linked to the diversity of brands or
ingredients, but also to periods of inflationary tensions, very heterogeneous from
country to country. Applying the purchasing power parity method often brings a new
perception of the economy of a country, but differences with constant exchange rate
methods question the use of statistics. However, the calculation of GDP in PPP high-
lights the gross value added produced by a country in its capacity to satisfy, in a
global way, the well-being of a country, considering the importance of the cost of liv-
ing. It reflects the quality of the potential life of a country, but it is not intended to
highlight access to economic power. It does not provide reliable information on the
functioning of an economic system that values precariousness, inequality and power
relations between buyers and suppliers. Used inappropriately, its calculation makes it
possible to value the reduction of costs (wages included, without social assistance), as
a factor of increase of the PPPs.

2. Conceptual limits

One must be aware of the implicit assumptions of GDP. In international and in-
ter-temporal comparisons, the GDP applies the hypothetical rule "all things being
equal”. This means that all goods and services are also useful, be it bread or drugs,
health care or the sale of rifles. There are no "negative services", those who squander
the scarce resources or pollute the atmosphere. GDP measures mainly billed activi-
ties, whether positive or negative. Self-production and self-consumption (gardens, or-
chards, farms, DIY, repair of various materials), volunteering (association, sports
club), altruistic activities of the solidarity economy (free software, donations and free
book exchanges) are poorly or poorly taken into account. The exchange of a few
hours of lessons against the repair of a bike, a "baby sitting" evening against a day of
help to start a business, makes the purely monetary analysis less efficient, while im-
proving the living conditions of people. Domestic work also escapes GDP?.

1 1t has even been proposed to create a fictional exchange rate on the basis of the famous
MacDo. The BMI (Big Mac Index) was, however, considered a good indicator of the level
of the value of currencies relative to each other, local currencies having all been converted
at the exchange rate of the day. BMI is used as a "shadow exchange rate" to check, on a dai-
ly basis, whether or not currencies are overvalued. Cf. Donsimoni, M., Fontanel, J. (2019),
Les ambiguités de la mesure de la puissance économique par les parités de pouvoir d’achat,
Annuaire Frangais des Relations Internationales, Paris.

2 It does not include housekeeping, childcare, and child rearing or support activities.
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Can all financial speculation activities be really "productive™? In most cases,
are they not transactions that change the distribution of income or wealth more than
GDP? Are not advertising activities more intermediate consumption than real collec-
tive production? GDP ignores the quality of the activities it counts; it produces no in-
dicator of “sustainability” to meet the endowments of future generations. It is indif-
ferent to the social and human conditions of the mode of production, to the reduction
of heritage over arable land, to the impoverishment of raw materials or energy re-
sources of the subsoil, to the degradation or to the improvement of air quality or ine-
gualities in income and wealth. More seriously, as soon as production is established,
it does not differentiate between a nuisance and a wealth. However, among the goods
produced, there are "Bads" (nuisance or inconvenience), whose definitions remain
complex and conventional. Since this is not its role, GDP makes no reference to the
conservation of natural heritage. This one is supposed constant and free. Patrimonial
accounting only intervenes indirectly in the choices of the agents of the market econ-
omy, because they are guided mainly by immediate profits. The exploitation of ener-
gy resources until their definitive disappearance in one or two centuries considerably
increases the value of the GDP of the producing states (economy of rent), but the nat-
ural reserves of the Earth disappear for the future generations.

GDP depends on national and international laws. Should we accept shale gas or
oil? What are their real costs in the long run? Shale gas and oil are banned from pro-
duction in some countries while others, including the United States, produce and sell
it for export. The destruction of tropical forests, in order to produce plants for agro-
fuels, increases the national GDP of the countries concerned, without any regard for
the ecological and humanitarian disaster that it represents. GDP includes positively
highly polluting productions that favor diseases such as cancer. In this case, it will
even develop three activities: the wealth produced in the commercial world by the
initial productive activity, the merchandising of anti-polluting measures and the in-
crease of health expenditure. Everything that sells is considered a factor of wealth.

Finally, one should consider the importance of a country's stocks of economic,
natural and human wealth, non-reproducible capital such as the value of land, net
"reproducible™ productive capital, the overall level of education, and of the health
capital of the population. But GDP does not explain income and wealth inequality,
relative or absolute poverty, or equality of opportunity within a society. Expenses re-
lated to domestic, industrial or road accidents have a positive impact on the activities
of doctors, physiotherapists, hospitals, garages or coachbuilders; they will increase
the GDP. Conversely, the decline in car accidents may weaken the benchmark as it
reduces heavy medical care and car purchases. We should count the “bads”. Given its
total indifference to the content and effects of what is produced, the increase in GDP
can accommodate forms of violence (forced labor), racism (apartheid) or slavery.
A high GDP and strong growth can perfectly coexist with deplorable living condi-
tions, a very important pollution and a very uneven distribution of the income. The
"median" fortune of the Global Wealth Data Book and some indicators of the human
development index (life expectancy, education level), despite their own shortcom-
ings, are more relevant. The end justifies all means.
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In fact, GDP remains an interesting chronological indicator, to which the inter-
pretation of it is questionable. It is too much like the power indicator of an economy.
Thus, consider that, in purchasing power parities, China has a GDP equivalent to that
of the United States cannot fail to surprise. The impression is that the manipulation of
figures gives a distorted picture of the comparative economic and social development
of countries. The famous G2 (USA-China) still remains very unbalanced if one
wants, besides that of the GDP, to retain the military and geostrategic power, the re-
spective weight of the dollar and the yuan, and the real standard of living of the in-
habitants. The power of Russia depends mainly on the prices of raw materials and en-
ergy. Their decline or increase is not always due to the dynamism of the country; it is
due to the market situation, speculation, the organization of negotiations between the
OPEC countries, the economic war of a producing country (such as Iran or lIraq), or
changes in agreements relating to climate or the environment. Competitiveness indi-
ces (including World Economic Forum and International Institute for Management
Development (IMD) indexes, Global Dynamism Index) are sometimes complemen-
tary, although tax havens are taking advantage of the international system to develop
a policy of beggar -thy-neighbor. In addition, GDP growth may be a mirage that
hides a future economic crisis.

It should be renewed to highlight the "bad", even create a new indicator that
would really highlight the positive production developed by a country, to compel the
government to take into account the negative factors of the growth of productive
forces at all costs and especially at any price. Economists and economists value the
consistency of GDP content, in order to feed their calculations and equations over the
long term. It's a leap forward. However, it will also be necessary to modify the con-
tent of GDP to give it a more representative meaning of the economic and social
power of a country.

GDP and per capita GDP do not always provide the signals needed to prevent
major economic, social and political crises in time. They should not be used as
unique, versatile, indiscriminate "markers™ in comparisons of current or potential
economic and political power of a country relative to that of other states. The ques-
tion asked is not a simple matter of experts; it goes well beyond. Other indicators
should provide additional information, so as to improve the analysis of the concrete
economic and human situation and improve decisions on the basis of shared infor-
mation and democratically defined common objectives.

Osberg and Sharpquie® developed an index of well-being (IBE), using several
criteria such as market and non-market current consumption flows, wealth stocks
(tangible goods, durable consumer goods, accumulation of human and social capital,
environmental costs) or the distribution of income (inequality, economic poverty,

! Lars Osberg et Andrew Sharpe, « Une évaluation de l'indicateur de bien-étre économique
dans les pays de I'OCDE », Séminaire de la DARES, 15 Octobre 2002. OCDE, Du bien-étre
des nations, le réle du capital humain et social. Paris. 2001. Sharpe A., Méda. D, Jany-
Catrice F. et Perret B (2003), "Débat sur l'indice de bien-étre économique", Travail et Em-
ploi, n°® 93, Janvier 2003.
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precariousness). It highlights the gap between GDP per capita and the index of well-
being. In this study, after twenty years of economic growth at the end of the twentieth
century, the British people's private and collective well-being remained almost con-
stant, while GDP grew by 300% in current national currency units.

The Human Development Indicator proposed since 1990 by the UNDP, propos-
es a more centered analysis on the man and its development. It includes several criteria,
such as the health and longevity of men (measured by life expectancy at birth),
knowledge or level of education (average length of schooling or decision-making ca-
pacity), standard of living (per capita gross income in purchasing power parity) and the
satisfaction of basic material needs such as access to healthy food, clean water, decent
housing, good hygiene and medical care. However, these indicators do not always lend
themselves to rectilinear interpretation and they always omit values that are not part of
an indisputable quantitative analysis. The Economic, Social and Environmental Coun-
cil (CESE)? proposed the presentation of ten indicators in addition to the GDP to serve
as a support annexed to the draft budget law.

The single or dominant reference to GDP is dangerous. GDP was better
adapted to the reality of the period during which it was conceived the very idea of
economic development, of indefinite growth and "catching up” for developing coun-
tries, is called into question with the concept of development " sustainable. "Ameri-
can-style” economic growth, consuming too much raw materials and too polluting,
cannot be an objective for other national economies, without even highlighting the
unresolved issues of today's climate, excessive social inequalities or the rapid appear-
ance of new rarities. Economic actors must no longer be encouraged to go in the di-
rection of a form of unsustainable growth. It is necessary to have indicators on demo-
cratic freedoms, citizen solidarity, cultural influence, the rise of the digital economy
and artificial intelligence. It is also of primary importance to count the least, the
"Bads" and their costs, such as the definitive disappearance of certain raw materials,
the influence of pollution on the persons concerned and, in international relations,
their effects on neighboring countries.

References

1. Aben, J., Fontanel, J. (2018), Military expenditure as a proxy for State’s power, Defence
and Peace Economics.

2. Aganbeguyan, A., Fontanel, J. (1994), Un monde en transition. Les exemples de la
Russie et de I'industrie d'armement, Cahiers de I'Espace Europe, n°5, Grenoble, mars 1994

3. Bensahel L. & Fontanel J. (20006). L économie souterraine : [’exemple de la Russie,
L’Harmattan.

4. Bourova, N., Kouznetsov, A., Lamande, V. (2006), L’économie souterraine en Russie, le
cas de Kaliningrad, in « L’économie souterraine. L’exemple de la Russie, L’Harmattan, Paris..

5. Bourova Natalia (16/11/06), Les activités économiques illégales: principes
d’évaluation ». Theése en co-tutelle. Publi¢ en russe en Russe dans les Presses Universitaires de
Saint-Pétersbourg.

1 CESE is an advisory body made up of social representatives (employers, unions, associa-
tions).

31



6. CESE, France Stratégie (2015), Le CESE et France Stratégie proposent 10 indicateurs
phares complémentaires au PIB. http://www.lecese.fr/content/le-cese-et-france-strat-gie-proposent-
10-indicateurs-phares-compl-mentaires-au-pib

7. Coulomb, F., Fontanel, J. (2006), Mondialisation, guerre économique et souveraineté
nationale, in Question politique en économie internationale, La Découverte, Pari

8. Coulomb, F., & Fontanel, J. (2011). War and Capitalism. The Marketing of War in the
Age of the Neo-Militarism, New York et Londres, Routlege

9. Donsimoni, M., Fontanel, J. (2019), Les ambiguités de la mesure de la puissance
¢économique par les parités de pouvoir d’achat, Annuaire Frangais des Relations Internationales,
Paris.

10. Fontanel, J. (2016) La sécurité économique et sociétale : pour une conceptualisation
humaniste multidimensionnelle, PSEI, Paix et Sécurit¢é Européenne et Internationale, n°® 3.
http://revel.unice.fr/psei/.

11. Fontanel, J. (2016), Paradis fiscaux, pays filous. La fuite organisée des impots vers les
pays complices, L’Harmattan, Paris.

12. Guilhaudis, J.F., Fontanel, J (2017), Le PIB, Indicateur, Totem et mauvais marqueur, in
Guilhaudis, J.F.Relations internationales contemporaines, 4° édition augmentée, Lexis Nexis, Paris.

13. Guilhaudis, J-F., Fontanel, J. (2019), Les effets pervers de 1’'usage du PIB pour la dé-
cision politique et les relations internationales. Comment en sortir ? Annuaire Frangais des Rela-
tions Internationales, AFRI

14. Nordhaus W., Tobin J., (1973) « Is Growth Obsolete ? » in , The Measurement of Eco-
nomic and Social Performance, Studies in Income and Wealth, National Burcau of Economic
Reasearch, vol.38, 1973.

15. OCDE (2001), Du bien-étre des nations, le role du capital humain et social. Paris.
2001.

16. Osberg, L. & et A.Sharpe, « Une évaluation de l'indicateur de bien-étre économique
dans les pays de I'OCDE », Séminaire de la DARES, 15 Octobre 2002.

17. Sharpe A., Méda. D, Jany-Catrice F. et Perret B (2003), "Débat sur I'indice de bien-€tre
économique", Travail et Emploi, n°® 93, Janvier 2003.

Yelena Stukalin

The Academic College of Tel Aviv Yaffo

Anna Khalemsky

Hadassah Academic College

Yelena Stukalin, Anna Khalemsky Attitudes of the statistics lecturers and students towards
the use of active learning methodology

Attitudes of the statistics lecturers and students towards the use
of active learning methodology

The challenge of distance learning during the Covid-19 pandemic has set a new
standard for undergraduate statistics courses and become a trigger for intensive utili-
zation of a wide range of modern pedagogical methods. A combination of traditional
statistics teaching together with contemporary methods, such as active learning, can
greatly help in creating an efficient learning experience and a positive interaction be-
tween the instructor and the students.
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There is a certain disagreement in the literature regarding the definitions and
goals of active learning. Bonwell and Eison (Bonwell & Eison, 1991) claim that it
can be any activity in the classroom in which students do something except just
passively listening to the lecturer. The authors relate any variations of such activi-
ty to the main goals in the learning process: knowledge, skills and attitudes. Here
are some additional definitions: “The process of having students engage in some
activity that forces them to reflect upon ideas and how they are using those ideas”
(Collins & O’Brien, 2011); “The active learning environment is one in which stu-
dents are engaged in the process of building, testing, and refining their mental
models” (Michael & Modell, 2003). Michael (Michael, 2006) reviews not only the
different definitions of active learning, but also the complexity of providing a uni-
form definition. The differences in the definitions are probably one of the reasons
that the results of different active learning methodologies, approaches and experi-
ments are not always comparable. Cooperative learning sometimes is used in the
same context as active learning (Garfield & Ben-Zvi, 2008), (Garfield & Ben-
Zvi, 2009). The main emphasis in cooperative learning is on the motivational and
engagement insights of active learning.

There are many layers at which the effectiveness of this or that methodology
can be compared. For example, the main objective could be improving students' un-
derstanding of a learned material, or alternatively, students’ engagement and improv-
ing the motivation in the lesson, or incorporating technology that is more familiar to
the young generation. We must remember that students and lecturers are currently at
the forefront of dealing with a complex and unfamiliar reality, so in advance we as-
sume that there is no one perfect definition for effective active learning.

Auster and Wylie (Auster & Wylie, 2006) describe five typical faculty con-
cerns that can interfere or at least slow down the process of internalization and im-
plementation of active learning methodologies. The first concern addresses the com-
mon error that active learning works well just in small classes. The second concern
relates to the approach that puts the frontal lecture at the center as the single, manda-
tory and most important means of imparting knowledge. The third concern addresses
the difficulty to manage and control the discussion in the class. Extraordinary effort,
including course planning and preparation of didactic materials are mentioned as a
fourth common concern. The last concern relates to enhancing the active learning
methodologies shows up as an art that cannot be easily learned. According to
McConnell et al. (McConnell et al., 2017), despite the multiple concerns, the combi-
nation of classical learning techniques with active learning strategies showed very
impressive results. The authors mention major improvements in student learning,
contribution to increased retention rates and reduction of the achievement gap among
different students populations.

Hybrid Internet-Based Instruction approach in basic statistics courses can be
beneficial both for students and for the lecturer (Utts et al., 2003). Short quizzes, giv-
en before the lecture (Brown & Tallon, 2015) or during the lecture (Balter et al.,
2013) can significantly reduce the test anxiety and help students evaluate their under-
standing of a learned material. Moodle platform is a good example of a Computer-
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Aided learning management system that is widely used in higher education programs.
This online-assessment tool provides a convenient environment that allows the teach-
ing staff and the students to interact through a constant evaluation of a learning pro-
cess (Gamage et al., 2019). Different studies show a high students’ engagement, bet-
ter motivation, and what is very important in statistics basic courses - the better con-
nection between the theory and the practice (Cook & Babon, 2017).

Since the conditions in which the educational process takes place are very dif-
ferent, then the set of methodologies can be very diverse. It is obvious that most arti-
cles and methodologies were developed long before the academy found itself lacking
choice in providing higher education in 2020. The engagement of students in the tu-
toring process now has to be more sophisticated and simpler at the same time.

Active learning research frequently use the Motivated Strategies for Learning
Questionnaire (MSLQ), developed by Paul Pintrich. This questionnaire has proven to
be a reliable and useful tool that can be adapted for different research purposes. Most
of the studies concentrate on students attitudes toward active learning tools. Our main
motivation is to initiate a research that concentrate on statistics instructor’s attitudes.
The insights from this research can lead to developing a new useful active learning
methodology in quantitative courses in general and statistics courses in particular.

The results of the suggested study will develop new instruments for instructors
of any applied disciplines, including statistics. Our research will provide scientific
justification and new methodology for on-line learning and using digital platforms in
teaching statistics, and applied disciplines. These results will offer significant assis-
tance to scientists in the selection of the most appropriate models for research and
will improve our ability to perform important research into the teaching statistics.
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KaHO.9KOH.HAYK, 0oyenm, doyenm Kageopwvl byxeanmepckoeo yuema u ananuza CII6I DY
Ab60anosa E.b. Knumatnueckasi moOBECTKa Kak JpaiiBep pa3BuUTHs (UHAHCOBOW M He(UHAH-
COBOM OTYETHOCTHU

KinumaTrnueckasi moBecTKka Kak jJpaiiBep pa3BuTUA (PUHAHCOBOU
U He(pUHAHCOBOM OTYETHOCTH

3 "Hos10pst 2021 rona B pamkax pabotrsl COP26 rnobansHoro cammutra OOH 1o
BonpocaM u3MmeHeHus kiaumata ®ougom MCOO (IFRS Foundation) 6b110 00bsBIIE-
HO 00 yupexaennn CoBeTa 1Mo MEeXIyHapOIHBIM CTaHAApTaM B 00JIACTH YCTONYHBO-
ro passutus (ISSB - International Sustainability Standards Board). CoBer co3man B
paMKax MHCTUTYLMOHAIBHOW U ynpaBiieHuecKol cTpykType @onna MCDO. B kaye-
cTBe 1enent co3ganus [SSB 3asBiieHbI:

1. HeobxomumocTh (hopMUpOBaHUs II100ATbHBIX BHICOKOKAUYECTBEHHBIX CTaH-
JApTOB MO PACKPBITUIO COMOCTAaBUMOM MHGOPMAILIUKA B 00JIACTH YCTOWYUBOTO Pa3BU-
THS, HAITPaBJIEHHBIX HA YJIOBJIETBOPEHUE MH(OPMAIIMOHHBIX MOTPEOHOCTEN UHBECTO-
POB Y MHBIX 3aMHTEPECOBAHHBIX TPy CTEUKXOJIEPOB;

2. Pa3paboTka MHCTPYMEHTOB JJIsI U3MEPEHUs TMOKa3aTejael YCTOWYMBOCTH, B
T.4. OIIEHKa PUCKOB M BO3MOXHOCTEH, BO3HUKAIOIIUX HM3-3a DKOJOTHYECKHUX, COIU-
ATbHBIX W YIPABJICHUECKUX MPOOJIEM M acleKTOB Kak (PaKTOpOB, BIUSAIONIMX Ha
OIICHKY OyAyIlell CTOMMOCTH KOMITAHUH U JICHEKHBIX TTOTOKOB;

3. IloaroroBka COBMECTHUMBIX M B3aUMOJIOIOIHSIONIUX CTAHAAPTOB (PUHAHCO-
BOM OTYETHOCTU U OTUYETHOCTU B 00JIACTU YCTOMYMBOIO Pa3BUTHS, 0OECIICUUBAIOIIUX
B3aMMOCBSI3aHHYI0, JIOCTOBEPHYIO, MPO3PAyHYIO, MOJIHYK OTYETHOCTh KOMITAHHM,
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NPEIOCTaBISIOMIMNA UHBECTOPAM HCYEPNBIBAIOIINI HAO0Op MH(MOpMAIK, MOJE3HbIN
JUTSL IPUHSATHUSL YIIPaBICHUYECKUX, THBECTULIMOHHBIX PEUICHUN U OLIEHKHU JEeATEIbHO-
CTH KOMITaHUU B 00JIaCTH yCTONYHUBOIO PA3BUTHS;

4. OcoOblil aKLIEHT MPEAINOoaraeTcsl ciejaaTb Ha pacKpblTHE MH(OpMaLMHU O
KJIMMaTHYECKUX PHUCKaX C y4eTOM paHee pa3paOoTaHHbIX pekomeHaauuid Paboueit
IpyHmbl IO BOIIPOCAaM PACKpPBITHS (UHAHCOBOM MH(POpPMAIUH, CBI3aHHON C H3MEHe-
auem kmmMara (Task Force on Climate-Related Financial Disclosures [TCFD]);

5. KonconuaupoBaHHas 1eATEIbHOCTh IO 0ObEIMHEHUIO HAKOTJIEHHOTO OMbITa
1o GOpMHUPOBAHUIO HE(PUHAHCOBOW OTYETHOCTU COBMECTHO ¢ COBETOM MO CTaHJap-
TaM packpbiTs uHpopmaruu o kaumare (CDSB), Coser no crangapram ydyera B 00-
nactu yctowunBoro pasputusi (SASB), ®@ong otuerHoctu o croumocTtu (Value
Reporting Foundation [VRF], TSFD u npyrumu.

HeobxoaumMo OTMETHUTH, YTO B KaueCTBE OJHOM M3 OCHOBHBIX MPUYUH, KOTO-
pble TIPUBEJIH K CO3/IaHUI0 HOBOTO II00AIBHOTO PEryysitTopa HeUHAHCOBOM OTYET-
HOCTH SIBWJIACh KJIIMMaTU4ecKas moBecTka, onpeaeneHHas OOH kak 13 uenp ycTon-
YUBOTO pa3BUTHUs NOJ Ha3zBaHueM «bopnba ¢ u3mMeHeHneM kimMmaTa», Tak U [lapux-
CKMM COTJIAlIEHWEM II0 KJIMMary, NpuHATHIM B 2015 rony. ITpunstue Ilapmxkckoro
COIJIAIIEHUs 10 KJIMMAaTy MOCTaBWIIa 3a/ady IO pa3paboOTKe MOKazaresael, KpuTepu-
€B, peTUHroB, (OPMATOB OTUETHOW MH(OPMAINH, MO3BOJSIOLUIUX OLIEHUBATH KOM-
[AHUIO C TOYKU 3PEHHS YTPO3 U BO3MOXHOCTEM, BBI3BAHHBIX BO3JECHCTBUEM KJIMMa-
TUYECKHX pUcKkoB. KiimMaTndeckas moBecTka onpeenuia HoTpeOHOCTh B PaCKPbITHH
uH(pOpMaIMK O BO3JEUCTBHM KIMMAaTHYECKUX PUCKOB Ha IMOKa3aTesln (PUHAHCOBOU
OTYETHOCTH, TEM CaMbIM IOCTAaBUB HOBBIE 3a/Jauu Juisl pemeHus nepeg CoBeToMm 1o
MEXIYHapOIHBIM CTaHJapTaM (PMHAHCOBOW OTYETHOCTH. MIMEHHO B KauecTBe OTBETa
Ha COBPEMEHHBIE BBI30BHI MO PACKPHITUIO KIMMATHYECKUX PHUCKOB B YACTHOCTU U
YCTOWYMBOTO pa3BUTHUs B 11eJ0oM B pamkax ®ongaa MCDO Bo3HUKIIA UHUIIMATUBA TI0
co3ganuto CoBera Mo MEXIYHAPOAHBIM CTaHAApTaM B 00JaCTH YCTOMYMBOTO pa3BH-
tusg. B 2020 rony ®onga MCDO mpoBen OTKPBIThIE OOCYXKJICHUSI U JUCKYCCUU CO
BCEMH 3aMHTEPECOBAHHBIMU CTOPOHAMHM 10 BOMPOCY pa3pabOTKU M BHEAPEHUS €IM-
HBIX TJIOOAJIBHBIX CTaHJAPTOB IO OTYETHOCTH B O0JACTHU YCTOMUYMBOIO pa3BUTHUS U
BO3MOXKHOU poiii B 3ToM mporiecce Ponga MCDPO. O6001meHrne MaTepruaioB dTOM
nuckyccuu no3posinio Pouny MCOPO npuHATH pemieHus o co3nanuu HoBoro Cose-
Ta, KOTOPBII BO3bMET Ha ce0sl POJIb INI0OATEHOTO KOOpAWHATOpPA HE(PUHAHCOBOM OT-
YETHOCTH B 00JIACTH YCTOMYMBOrO pa3BUTHs. bbUIM BHECEHBI U3MEHEHUS B JOKYMEH-
Thl, pernameHTupyromue aesareabHocTs @onga MCODO, BBINOJHEHBI HEOOXOAUMbBIE
MHCTUTYLIMOHAJIbHBIE MPe00pa30BaHMsl, YTO MO3BOJMIIO JETMTUMHO OOBSBUTH O CO-
3n1aHud HOBoro CoBeTa Mo MEXAYHapoJHbIM CTaHAapTaM B 00JIaCTU yCTOWYMBOIO
pa3BUTHSL.

B 2017 PaGoueii rpymnmbl mo BonpocaMm packpbiTus (UHAHCOBOW MH(pOpMALIUH,
CBSI3aHHOM C M3MEHEHUEM KJIMMara, omyOiMKoBasla PexomMeHmaluu mo pacKpbITHIO
UHpOpMaLlUM O KIMMAaTHUYeCKHMX pHUCKax B (puHaHCOBOM orderHocTH (Recommen-
dations of the Task Force on Climate-related Financial Disclosures). Kommnanusm ObI-
JI0 PEKOMEHI0BaHO NPEACTaBIATh UMEHHO B (PMHAHCOBOM OTYETHOCTH MH(OPMAIUIO O
BO3/IEUCTBUM KIMMATUYECKUX PUCKOB Ha (PMHAHCOBOE IOJIOKEHUE (AKTUBBI, KaluTal,
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00s13aTeNbCTBA), PE3YJIbTAThI ACSITEIBHOCTH (JOXOMBI U PACXObl) U JIEHEKHBIE MOTO-
ku. J{nst packpbitust uHGopmanvi B GMHAHCOBON OTYETHOCTH MPEJI0KEHO UCTIOIb30-
BaTh HOPMBI MEXIyHapOIHBIX CTaHAApTOB puHaHCOBOM oTdyeTHOCTH: MC®DO (IAS)
36 «O6ecuenenue aktuBoB»y, MCDO (IAS) 37 «Onenounple 0053aTeNbCTBA, YCIOB-
Hble 0053aTeNIbCTBA U YCIOBHbIE akTUBb. MHunmarusa TSFD nana HOBBI UMITYJIbC
JUTS Pa3BUTUS MMPOPECCHOHATBHOTO CY>KIICHUS M0 PACKPHITUIO HHPOpMAIUU 00 yCTOM-
YUBOM Pa3BUTHH M KIMMAaTHYECKHX PUCKAaX B (PMHAHCOBON OTUETHOCTH HAa OCHOBE
npuHATEIX HopM MC®O. IlepBriii 0030p MO JaHHOMY BOIIPOCY BBIMYIIEH B ampese
2019 roma B Arcrpaymu (Climate-related and other emerging risks disclosures: as-
sessing financial statement materiality using AASB/IASB. Practice Statement. The
Australian Accounting Standards Board (AASB) and Auditing and Assurance Stand-
ards Board (AUASB)). B nosiope 2019 roga Huk Anumepcon (Nick Anderson), wicH
npasienust Donga MCPO, npeacTaBiuii MHEHUE O BO3MOKHOCTSIX MPUMEHEHUSI HOPM
otaenbHbiX MCODO 15 packpbITUsi BO3JIeHCTBUS KiuMmaTuueckux puckoB (IFRS
Standards and climate-related disclosures). B Hostope 2020 roga ®ougx MCDO omy6-
JMKOBaJl MeToAuveckrue marepuaisl «llociencTBrus M3MEeHeHUsl KJIMMara, BIUSIOLINE
Ha (PUHAHCOBBIC OTYETH. {151 MpU3HAHUS U PACKPHITUS B (DMHAHCOBOW OTYETHOCTH
uHGOpMAIlMKM O TMOCHIEACTBUSX H3MEHEHHUs KIMMara ObUIM PacCMOTPEHBI HOPMBI
MC®O (IAS) 1 «IIpeacraBnenue purancoBoit otuetHoct», MCDO (IAS) 2 «3ana-
ce», MCDO (IAS) 12 «Hanor na mpubsuisy, MCDPO (IAS) 16 «OcHOBHBIE cpef-
ctBay, MC®DO (IAS) 38 «Hemarepuanbubie aktuBbl», MCPO (IFRS) 13 «Cnpasen-
muBas ctoumoctby, MCDO (IAS) 36 «O6Gecuenenue aktuo», MCDO (IAS) 37
«O1ieHOUHbIE 00513aTENBCTBA, YCIOBHBIE 00S3aTEIBCTBA U YCIOBHBIE aKTUBBDY, MCDO
(IFRS) 9 «®unancoBbie HHCTpYMeHTB, MC®DPO (IFRS) 7 «DruHaHCOBBIC HHCTPYMCH-
ThI: packpbiTue uHpopmanuu», IFRIC 21 «O6s3atenbhbie miatexuy, MCDO (IFRS)
17 «CrpaxoBanuey. ®oug MCPO B cBOMX MaTepHUaliax OCHOBBIBAETCS HA HOpMax OT-
JENbHBIX MYHKTOB CTaHJAPTOB, MO3BOJISIONIMX PACKpbIBaTh MH(OPMAIIUIO O BO3JICH-
CTBUHU KJIMMATUYECKUX PUCKOB Ha JICATEILHOCTh KOMIIAHUU U 00Jiee KOHKPETHOE yKa-
3aHHE TTO3UIIMOHUPOBAHMSI PACKPBITUN B KOMIIOHEHTaX (PMHAHCOBOM OTYETHOCTH.

[lepeuniciieHHblE B paccMaTpUBAEMbIX IMyOJIMKAIUSAX CTAHIAPTHI, COJEpKAT
HOPMBI IO IPU3HAHUIO PUCKOB C TOUKH 3PEHUS YyIpo3, @ HE BO3MOKHOCTENW. OCHOBBI-
BasICh HAa MPUHIMUIIE OCMOTPUTEIBLHOCTH, CTAHJAPTHI COJEPKAT HOPMBI, MPEINUCHI-
BAaIOIIME TPU3HABATH YOBITKM TOT/A, KOTJA €CTh BBICOKAS BEPOSITHOCTh WX TMOJIyde-
HUS B Oy IyIIeM.

PaccmoTpum u npoananusupyem dhopmupoBanrue HHGOPMAIIUUA U HATIPABIICHUS
€€ MCIIOJb30BaHUs M MHTEpHperanuu Ha npuMepe otaenbHbix MC®O. Bnushue
kinMaTuaeckux puckoB o MC®DO (IAS) 16 «Ocuoubie cpeactBay 1 MCDO (IAS)
38 «HemarepuanabHble aKTUBBDY OTPa3sTCA HAa MPU3HAHUM HEKOTOPHIX PACXO0JOB Ha
CO3/IaHUE aKTHUBOB (OCHOBHBIX CPEJICTB M HEMaTepHUAJIbHBIX aKTUBOB), B T.4. ()OpPMHU-
pPOBaHME SKOJOTHUYECKUX PE3EPBOB U PE3EPBOB MO BHIBEJACHHUIO B OYIIYIIEM U3 IKC-
IUTyaTaluy OTIEIbHBIX 00BEKTOB, IPU TECTUPOBAHUHU MX HA COOTBETCTBUE KPUTEPHU-
M TPU3HAHHUS AaKTHBOB, 4 TAK)KE HA PAaCUETHBIE CPOKU IOJE3HOTO HMCIOJIb30BAHUS
aKTUBOB U, CJIEJ0OBATEIbHO, CYMMY €KErOJHO MpU3HABaeMoil amoptuzauuu. anHas
uHpopmaius OyeT yMECTHOW B pacKphITUM HH(GOPMAIIMKM HA MCCIIECIOBAHUSA U pa3-
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paboOTKH, a TaK)Ke TIPH OTPEICICHIUN OICHOYHBIX 3HAUYEHUH, MPUMEHSIEMBIX K OCHOB-
HBIM CpPEICTBAM W HEMAaTEPHAILHBIM aKTHUBaM: CPOK ITOJIE3HOTO HCIIOIb30BaHUS,
JUKBHUJIAIIMOHHAS CTOMMOCTb, METOJ] HA4MCIECHUS aMOpTH3auud. Takum o0paszom,
UCIIOJIb30BaHUSI MH(MOPMAIIUU O KIMMATUYECKUX PUCKaX B OTHOIIEHHUH KOHKPETHBIX
BUJIOB OIICHOK BHEOOOPOTHBIX aKTHBOB MOXKET OBITH 000CO0JEHHO B (hDMHAHCOBOM
OTYETHOCTH M HAIPaBJICHO Ha YJIOBJIETBOPECHHE WH(OPMAIMOHHBIX MOTpPEOHOCTEH
nosib3oBateneir. Heo0XoauMo OTMETHTh, YTO BIMSHHE KIMMATHYECKUX PHCKOB Ha
OIICHKY OCHOBHBIX CPEJICTB M HEMAaTEepUaJIbHBIX aKTUBOB B (PMHAHCOBOW OTYETHOCTHU
HaJ0 paccmaTtpuBath ¢ yaetom MCDO (IAS) 36 «O6ecuieHeHUE aKTUBOBY.

[Tpu npumenenuu MCODO (IAS) 36 «OOeciieHeHrEe aKTUBOBY, MOJABEPKEH-
HOCTh KOMIAHUHM KJIMMAaTHYECKHUM PHUCKaM MOXKET OBITh TpHU3HAHA MPU3HAKOM
o0eclieHeHUsl aKTUBa WJU €AUHMUI, TeHepupyromux aenexuosie cpeacrsa (ET'JC),
BIIUSIONIAM Ha pacdyET OyAyIIMX MPUTOKOB U OTTOKOB JEHEKHBIX CPEJICTB M OIICH-
Ky Bo3memiaeMoir ctoumoctd. MCDO (IAS) 36 TpebyeT pacKpbITHS KIIOUYEBBIX
JTONYIICHUH, BHEIIHUX M BHYTPEHHUX (AKTOPOB, MOBJICKIINX OOCCIICHCHUE OC-
HOBHBIX CPEJICTB, MUHEPAJIbHBIX PECYPCOB, HEMAaTEpUAIbHBIX AKTUBOB U T'yJIBUILIA.
Hanpumep, k TakuMm (pakTopamM MOKHO OTHECTHU IUTAaHHpPYyEeMble B OirbkaiieM Oy-
IyIIeM 3HAaYuTeNbHbIE U3MEHEHUS, UMEIOIINEe HeOJaronpusTHbIC MOCIEACTBUS IS
OpTraHHW3alii, B TEXHUYECKUX, PHIHOYHBIX, YdKOHOMHUYECKUX WJIU MPABOBBIX yCIO-
BUSIX, B KOTOPBIX OPTaHU3AIUS OCYIIECTBISAET NCATEIbHOCTh, WU HA PBIHKE, NS
KOTOPOTO MpeIHa3HA4YeH aKTUB (paclIupeHue MPAKTUKN BHEAPEHUS U IPUMEHE HUE
HOpM [lapmkckoro corjameHus Ha TI00aTbHOM, PETHOHATHFHOM M HAIMOHATBHOM
YPOBHSX MPUBEIET K U3MECHCHUIO YKOHOMHYECKHUX, MTPABOBBIX, TEXHUUECKUX YCIIO-
BUI JEATCIHHOCTH, BBEICHHUIO TPAHCTPAHUYHOTO YTJIEPOJHOTO HAjora U T.1.).
D10T (aKTOpP OTHOCUTCS K TpH3HAKaM OOECIICHCHUS aKTWUBa, IMOJIYYCHHBIM H3
BHCIITHUX MCTOYHUKOB MH(POPMAIIMK, U KaK CJIEJACTBUE NMPUBOJUT K HEOOXOIUMO-
CTH TECTUPOBAHUS BHCOOOPOTHBIX aKTHBOB KOMITAHMW Ha OOECIICHEHHE, YTO MO-
KET MPHUBECTH K CYIICCTBEHHOMY CHIDKCHHUIO OI[EHKH CTOMMOCTH aKTHBOB. B 1o-
OBIBAIOIIMX OTPACIISIX HHBECTOPHI MOTYT UCKaTh MH(POpPMAIIMIO O TOM, YUYUThIBaAJa
JW KOMIIaHHS BIUSHUE KJIMMATUUYECKUX PUCKOB MPHU OMPEAEICHUH TOTO, CIEAYET
JU TIPOAOJDKATH Pa3BEIKy M OIEHKY OMpPEACICHHBIX MECTOPOXKACHUM. PackpriTie
uH(popMaIu 0 COOBITHSAX W OOCTOSTENBCTBAX, KOTOPHIE MPUBEIN K MPU3HAHUIO
WJIM BOCCTAHOBJICHUIO YOBITKA OT OOECIICHECHHS OMPENENSIIOT €€ IUCIOKAIUI0 B
(brHAHCOBOW OTYETHOCTH.

[To MC®O (IAS) 37 «OtieHOouHbBIE 0053aTEILCTBA, YCIOBHBIE 0053aTEILCTBA U
YCIIOBHBIE aKTHBBD» KOMITAHUH O0S3aHBI MMPEJOCTABUTH KPATKOE OMTMCAHUE XapaKTepa
JTH000T0 YCIIOBHOTO 00s13aTEILCTBA U, TJC 3TO MPAKTHYECKH BO3MOXKHO, OIEHKY €ro
¢uHaHcoBoro 3((ekTa U ykazaHHE Ha HEONPEICIEHHOCTh, CBA3AHHYIO C OTTOKOM
PECYpCOB IS TIoTaneHUs 00s3arenbeTBa. CBsI3aHHBIE ¢ KIIMMAaTOM PUCKH W HEOIpe-
JENEHHOCTH TaK)Ke MOTYT IMOBJIHUATh Ha ONTHMAJIbHYIO OIICHKY OIICHOYHOI'O 00s3a-
TenbcTBA. KOMITaHUU JTOJKHBI PACKPBIBATH CBOM OCHOBHBIE MTPEATNOI0KEHUS OTHOCH-
TeIbHO OyAyImUX COOBITHH, KOTOpHIE, BO3MOXHO, JTOJDKHBI BKJIIOYAaTh OOBSICHEHUE
TOTO, KaK CBSI3aHHBIE C KIIMMATOM PUCKH OBLJIM yYTEHBI B HAWIYYIIEH OLIEHKE OIle-
HOYHOTO 00S13aTEIHCTRA.
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CBsi3aHHBIE C KIIMMATOM PUCKU MOTYT UMETh CIEAYIONIUE MOCIEACTBUSA:

* MPU3HAHUE OOPEMEHUTEIHHOTO KOHTPAKTHOTO OLIEHOYHOT'0 0053aTeNIhCTBA Ha
Cily4yail IOTEeHLIMAJIbHOM NOTEPU JOXOA0B UIIM YBEIUYEHHUS PACX0JI0B, ONPEAEISIEMbIX
B CIEHApUAX CBA3AHHBIX C KIMMATOM PHUCKOB, PacCMaTPUBAEMbIX B HaWIydllIeil
OLICHKE;

* YBEJIMUYCHHUE OIEHOYHBIX 0053aTeNbCTB, CO3/]aBAEMbIX JIJIsl BBIBOJIAa OOBEKTOB
OCHOBHBIX CPEACTB M3 3KCIUIyaTalluu WJIM BOCCTAHOBJICHHS SKOJIOTHYECKOTO yuiepoa
B JOOBIBAIOIIUX OTPACIAX B CBSI3M C U3MEHEHUSIMU HOPMATHUBHBIX aKTOB HJIM COKpa-
[IEHHEM CPOKOB peaM3alliy MIPOCKTOB;

* packpbiThe MH(POpMAIMK 00 YCIOBHOM 00s3aTEJILCTBE B CBS3U C IMOTEHIIM-
ATbHBIMU CYJCOHBIMU Pa30UpPaTETLCTBAMH U MITpadamMu B CBSI3U C IKOJIOTHICCKUMU
U IPYyTUMH HOPMATUBHBIMU aKTaMHU.

[To MC®O (IFRS) 9 «®unancoBbie uHCTpyMeHTHY, MCDO (IFRS) 7 «Du-
HAHCOBBIC MHCTPYMEHTHI: PACKphITHE HHPOPMAITUNY» MPEANUCHIBACTCS UCIIOIH30BATh
POTHO3HYIO MHGOPMAIIUIO IS MPU3HAHUS OXKUJAEMBIX KPEIUTHBIX YOBITKOB (Cy-
[IECTBEHHOE M3MEHEHUE KAKOro-I1u00 (aKTHUECKOro WU OXKUAAeMOro HeOnaronpu-
STHOTO U3MEHEHHUS B HOPMATUBHOW, SKOHOMHYECKON WM TEXHOJIOTHYECKOU cpelie
JOJIKHUKA B OTHOILIIEHUHU CIIOCOOHOCTH JIOJIKHUKA BBIMOJIHATH CBOU JIOJITOBBIE 00s13a-
TenbCTBa). baHkW, MHBECTUPYIONMIUE B MPOEKTHI WU MPEIOCTABISIONINE KPETUTHI
KOMITAaHUSIM, TOJBEPKEHHBIM KJIMMATUYECKUM pPHUCKaM (JI0OBIBAIOIINE KOMITAHUM),
JIOJIKHBI YYUTHIBATh, KaK MOJBEPKEHHOCTh KIIMMAaTUYECKUM PUCKaM BIIMSIET HA OXKH-
JaeMble KPEIUTHBIC MOTEPH M0 TAKUM MHBECTUIUAM U KpeauTaM. OUHAHCOBBIC WH-
CTPYMEHTHI MOTYT OBITh MOJIBEP>KEHBI PHIHOYHBIM PHUCKAM, YTO TPEOYEeT PaCKpPbITHUS
uHGOPMAITNH 10 YIPABICHUIO TaHHBIMU PUCKAaMU U U3MEHECHHSIMU TI0 CPABHEHUIO C
npeasaynmmMu nepuoaamu. Konnuecrsennas nadopMaiius, Takas Kak aHajlu3 WHBE-
CTUIIUNA O OTPACiEBBIM WU TeorpaduuecKuM CErMEHTaM, MOXET CIOCOOCTBOBATH
OTIPEICTICHUIO CETMEHTOB, TMOJBEP)KEHHBIX KIMMATHYECKHUM PHUCKaM, U OOBSICHUTH
MOJINTUKY KOMITAaHUU TI0 YIPABJICHUIO UX BO3JICHCTBUEM Ha 3TH CETMEHTHI.

MC®O (IFRS) 13 «CnpaBegiuBas CTOUMOCTb» TpeOyeT OT KOMIIaHWM pac-
KpbIBAaTh KJIFOUEBBIEC JOIMYILIECHUS, UCIOJIb3yEMbIE TIPU MPU3HAHUU AKTUBOB IO CIIpa-
BEUTMBOM cTOMMOCTU. ECcnu Ha cripaBesiuByI0 CTOUMOCTb aKTHUBA BIMSIOT KIMMAaTH-
YECKHE PUCKH, BKIIIOYAsl BJIMSHUE U MOTCHIMAJIbHbIC U3MEHEHUSI 3aKOHOB U HOpMa-
TUBHBIX aKTOB B OTHOIIICHUM YIPABJICHHUS TaKUMHU PUCKAMH, KOMIIAHUA MOXET TIO-
TpeOOBaThCSI PACKPHITH MHPOPMAILIUIO O TOM, KaK OHA YYUTHIBACT KIUMATUYECKUE
pucku B pacuérax. KoMmaHnuum B CeKTOpax, 0COOCHHO MOJABEPKEHHBIX KIMMaTHye-
CKHM PHCKaM, TOJDKHBI OYIyT PAaCCMOTPETH BOMPOC O PACKPHITUN CBOMX JTOMYIIEHUN
B OTHOIICHUU TAKUX PUCKOB, AK€ €CJIM OHU HE MOTYT KOJIMYECTBEHHO OILICHUTH Ka-
Koe-1100 BIUSHUE HA (PUHAHCOBYIO OTUETHOCTD.

Pexomenmanmmun TSFD u HOpMBI MeEXayHapOAHBIX CTaHAAPTOB (MHAHCOBOM
OTYETHOCTH TI0 PACKPHITUIO HUHPOPMAILIUU O KIMMATHUYECKUX PUCKAX HAdalu MpHUMe-
HATHCA OTJEIBHBIMH MEXIYHApPOJHBIMU TPYINIAMHU HauMHas ¢ (OPMUPOBAHUS KOH-
COJIMAUPOBAHHONW (uHAHCOBON oTuetHOocTH 3a 2017 rox, Hampumep, Chevron
Corporation, Royal Dutch Shell, TOTAL S.A. u apyrue. Ananu3 uHPpOpPMAIIUH,
IPE/ICTaBIIEHHON B KOHCOJUIUPOBAHHOW (DMHAHCOBOM OTUETHOCTH MEXKIyHAPOIHBIX
KOMIIaHUM, OTHOCAIIMXCS K JOOBIBAIOLIEH OTPACiH, MO3BOJSET BBIACIUTH CIEAYIO-
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IIFe TPYNIBI CYIMIECTBEHHOW MH(GOPMAIINH, OTPAXAIOMIEH BIMSHUE KIMMATHYECKHX
PUCKOB Ha (DMHAHCOBOE TOJIOKEHHE, (PMHAHCOBBIC PE3YIbTATHl U JACHEKHBIE TTOTOKH
Pyl KOMIIAHUM:

- 3a5IBJICHUU IPUBEPAKEHHOCTH LM [lapkckoro cornamieHus;

- IHTETPUPOBAHKUE B CTPATETHUIO KOMIIAHMUM HOPM MEXIYyHapOJHBIX cOrJallie-
HUM, HAITMOHAJIIBHOTO U PErMOHAILHOTO 3aKOHOJATEIhCTBA MO COKPAIICHUIO BHIOPO-
COB MAPHUKOBBIX Ira30B;

- TECTUPOBAHNE BHEOOOPOTHHIX AKTUBOB Ha OOECIICHEHHE C YYETOM KIMMAaTH-
YECKUX PUCKOB, KOTOPHIE OCHOBBIBAIOTCS HAa KJIKOYEBBIX JOMYLIEHUAX, MOJBEPKEH-
HBIX PUCKY U3MEHEHUM Ha OCHOBE HEYCTOMUMBOTO XapaKTepa MaKpOIKOHOMUUYECKUX
daktopoB. B coctaBe 3THX (HaKTOPOB B TOM HYHCIIC BBIJCISAIOT: SHEPTETUUSCKUM TIe-
PEXOJ U CTPEMJIEHUE K HYJIEBOMY YPOBHIO BHIOPOCOB K 2050 rogy B COOTBETCTBUU C
[TapykckuM coTJIallIeHUEM; MOCIEICTBUS BO3/ICUCTBUS MHUILIMATUB TI0 SHEpreTHye-
CKOMY IEepexoAy Ha NpeasioKEHUE, CIIPOC, IIEHBI, a TAK)KE TEXHOJIOTHH; CUCTEMY TOP-
TOBJIM BBIOpOCAMHU, BBEJICHUE II00ATBHOTO HAJOra Ha BHIOPOCKHI M TTOBBIIICHUE HAIIM-
OHaJILHOTO Hajora Ha BeIOpockl CO2;

- IPU TECTUPOBAHUU Ha OOECIEHEHHE BHEOOOPOTHBIX AKTUBOB YUHMTHIBACTCS
MHUPOBOW CHPOC HA DJHEPruio, MyOIUKyeMblii MeXIyHapOJAHBIM IHEPreTUYECKUM
areHTCTBOM, HCCJICIOBAHUS MEKIYHAPOJAHBIX areHTCTB, OAHKOB, HE3aBUCUMBIX KOH-
CYJIbTAHTOB U COOCTBEHHBIE OIICHKH;

- ONIPENENSIOT CLIEHApUM LIEH Ha NPHUPOJHBIE PECYPCHl HA OCHOBE IMPEIOIO-
KEHU 00 M3MEHEHUH OCHOBHBIX IMOKa3aTesiei JoObIYM (CIpOC Ha MPOAYKTHI Ha pas-
JUYHBIX PBIHKAX, MHBECTUIIMOHHBIC MPOTHO3bI, COKpAIeHuEe 00bEMOB JOOBIYM, W3-
MEHEHHUS 3a1acoB U MPEIIOKEHHUS MTOJE3HbIX NCKOMAEMbIX MO PErMOHAM U MO Xapak-
Tepy MPOAYKTOB), ACATEILHOCTH MO MepepabOTKe MOJIE3HBIX MCKOMaeMbIX (M3MEHe-
HUS B NepepadaThIBAIOIINX MOITHOCTSX M CIPOC HA MPOJIYKThI) U BIHUSHUS UHTETPa-
MU KJIMMaTUYECKOW moBecTkH (peanuzanusi [lapukckoro cornaiieHus, HalMOHAb-
HBIX HOPM, IIeJIeH, CBSI3aHHBIX C DHEPTEeTUKOM, ycTaHoBIeHHBIX uieHamu OOH B Ilo-
BECTKE JHS B 00JIACTH YCTOMYMBOIO Pa3BUTHUS HA Pa3IMUHbIC TIEPUOBI B 3aBUCUMO-
CTH OT FOPU30HTA IJIAHUPOBAHMUS );

- 0 TUIaHax 1o (POPMUPOBAHUIO MOPTPEINS TECOXO3IMCTBEHHBIX MTPOEKTOB, YTO
MO3BOJIUT MOJYYUTh YTJIEPOJHBIE KPEIUTHl U MOKPHITH JSDUIIUT OCTATOUHBIX MpS-
MBIX i KOCBEHHBIX BEIOpOCcOB CO2;

- COJIep>KaHUE MCKOB M COCTOSIHUE PACCMOTPEHMS AEN MO BOIpOcaM MOCHE-
CTBUM MPENOI0KUTEIHHO BRI3BAHHBIM WJIM CBS3aHHBIM C U3MEHECHHEM KJIMMaTa.

CxuagpIBaronecs: TPEHIbl HA OCHOBE 3alIPOCOB PA3JIMYHBIX TPYIIT CTEUKXOJIe-
POB 0 cozepkaHuu MH(POpPMAIIMU 00 YCTOWYMBOM Pa3BUTHUU M KIIMMATHYECKUX PUCKAX
OyIyT ompeaesnsiTh JajbHEHIIee pa3BUTUE TEOPUU U MPAKTUKH (PUHAHCOBOU U Hedu-
HAHCOBOW OTYETHOCTH HA OCHOBE €€ COATAaHCHPOBAHHOCTH M ITapaMeTPU3UPOBAHHOCTH.

CoBpeMeHHbIE UCCIIEIOBATENN WCTOYHUKOB Pa3BUTHs (PMHAHCOBOW OTYETHO-
CTH M y4yeTa pacCMAaTPUBAIOT Pa3IMYHbIE €€ JpaiBephl OT (uiaocoduu, mnapagurm,
KOHIICTIUH, SKOHOMUYECKUX TEOPUH, HO MPU ITOM MOJAUYEPKUBAIOT HEOOXOIUMOCTh
MPUMEHEHUS] KOMILIEKCHOTO, IEIOCTHOTO MOAXO0/1a.

CoBpeMeHHbIE UCCIE0BaHUS B TEOPUU U MPAKTUKE JOJKHBI CTPOUTCS HA HC-
CJI€OBAaHUM HAYYHBIX NapajurM, YUYETHbIX KOHILIENIUN, UCTOPUYECKUX AaCIEKTOB,
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YUUTHIBATh HEOOXOIMMOCTh YUETHO-aHATUTHIECKOTO 00eCeYeHNs PUCK-OPUEHTHPO-
BaHHOTO MPOEKTHOTO TOAX0/Ia B YIIPABICHUU YKOHOMUYECKUMH cyOBbekTamu. CrenoBa-
TEJIbHO, CErO/IHS CYIIECTBYET MHOIO HAIpPABICHHOE TOJ€ HAayYHO-TIPAKTHUYECKUX HC-
cienoBaHuil B obnactu Oyxranrepckoro ydera (AOnamoBa, Axkumona, 2019, c. 610).
N3bicKkaHusi COBPEMEHHUKOB B O0JIACTH Y4€Ta U OTYETHOCTH, HE CIIy4allHO 3aTparvpa-
IOIIME TaK MHOTO aCleKTOB TEOPHH >KU3HEOOECIeUeHHs U LIEHHOCTHOTO MO/IX0/a, B KO-
HEYHOM MTOTE, KOHCOIUIUPYIOTCS B HEOOXOAMMOCTh MEPEeXoAa ydyeTa Ha Mapagurmy
KU3HEOOECTICYeHNS, B OCHOBE KOTOPOH JiexKaT riobanbHbie ieHHocTy (PoxkHoBa, Jlecu-
Ha, 2021, c. 7-8). Kak o0mecTBeHHON HayKe OyXrajJTepuu HY>KE€H I'€pMEHEBTUYECKHIA
MIOBOPOT, YK€ CBEPIIMBILIUIICS BO MHOTUX T'yMaHHTapHBIX Haykax. OH TpeOyeT perie-
HUSI 33]]a4: KOMMYHUKAITUH, S3bIKa, S)KOHOMUYECKOW CpeIbl, U ICHCTBUI aKTOPOB ITyTEM
TaKUX MPOLEIyp MO3HAHUS, KaK MOHUMaHUe ¥ MHTEpIpeTays. 3a1a4a TeOPETUIECKUX
MCCTIIOBAaHUI B OyXTaJTepHUH COCTOUT CErO/IHS B MPHUIAHUU €i LIEIOCTHOCTH, KOTOpast
JOJDKHA TIOHUMAThCsl HE KaK TOMOT€HHOCTh, HO KaK MEperuIeTeHUE Pa3INIHbIX acIeK-
TOB, MHOTHE U3 KOTOPBIX CETOJIHS yXke nM3ydeHbl. X pa3Butue u 00001IeHHE — 3aaua
oynymiero (Cokonos, A6nanosa, 2021, c. 374-375).
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ABpoB A.Il.

KaHo. 9KoH. HayK., Ynusepcumem Hapxo3, Kazaxcman

Aspos A.Il. CxeMa aHaM3a CHHXPOHHOCTH M YCTOWYMUBOCTH B KOJIEOAHUSAX IMOKA3aTENCH,
pacCcUMTHIBAEMBIX B BHJIC MIPOU3BEICHUS IBYX JPYTUX BEJIWYUH (HA MPUMEpPE BaJIOBOTO COO-
pa 3epHOBbIX B KazaxcraHne)

Cxema aHa/IM3a CHHXPOHHOCTH M YCTOWYMBOCTH B KOJIe0aHUSIX NMOKa3aTeJieid,
paccuuTHLIBAEMbIX B BU/Ie POU3BeEIeHNsI ABYX APYrUX BeJIUYHUH

(Ha mpuMepe Ba10BOro coopa 3epHoBbIX B Kazaxcrane)

B cratbe paccMaTpruBarOTCA MCTOA0JIOTUS H3YUCHUSA KO0JICOJIEOCTH IIOKa3are-
Heﬁ, pacCUuTaBaACMbIX B BUAC ITPOUIBCACHUA IBYX APYIHUX. HpI/IBO,IISITC}I PacCUCThI KO-
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71e6JIeMOCTH BaJIoBOro cOopa 3epHOBbIX B PecnyOnuku Kazaxcran,cBsizaHHBIE C KO-
Ie6aHMAMU YPOKAHOCTU M YOOPOUHBIX IUJIOMIA/IEH B LIEJIOM, B pa3pe3e OTIEIbHbBIX
BPEMEHHBIX MEPUOJIOB U 00JacTeH.

TenaeHMu U yCTOMYMBOCTH B PAa3BUTHS MOKA3aTEJEH CEIbXO3MPOU3BOJICTBA
paccMaTpHUBaIMCh aBTOPOM C coaBTopamu B padotax (1, 2, 3, 4, 5). OcHOBHOE BHU-
MaHHe B 3THX paboTax yAeNsioch U3yUEHHUIO YPOKalHOCTU 3€pHOBBIX. Bo BpemeH-
HOM acrekTe. B maHHOH cTraThe paccMaTpuBaeTCsl JUHAMHUKA BaJIOBOTO cOOpa 3epHO-
BbIX B KOMIUIEKCE C U3MEHEHHUSIMH YPOXKANHOCTH, MOCEBHBIX YOOPOUHBIX IJIOLIaAeH
1 Vcronb3ys cxeMy pasioxeHus Ha ocHOBe MomyJis (M?=2DISPR)-cpenuuii kBagpar
pa3HUIl 3HAYEHUW NPHU3HAKa y JIFOOBIM CIIOCOOOM COYETAHHUM Maphl 3JIEMEHTOB COBO-
KyIIHOCTH (BKJIIOYasi M TIOBTOPEHHE OJHOTO M TOTO ke dneMenTa)l. Ha ocHoBe Takoro
NOJXO0/la  HM3YYAJIHMCh pa3iMyus B J10XOJaX B pa3pe3e ACLMWICH U rocyaapcTB, MO
naHHbIM cOopHrka Human Developmtnt. O0mue pasnudus moapasiaeiisiiuch Ha pas-
JWYMs, CBSA3aHHBIE C PANUYUSIMHU MEXy JOMIBHBIMU TPYNIIAMHU 110 JOXOIY B Tpee-
JaxX OTAEJbHBIX FOCYJapCTB; HAa pa3iMyuus B JOXOAaX MEXAY rocyJapcTBaMu B Ipe-
JieNIax OTACNbHBIX JCHWIBHBIX TPYMHI U CMEXKHBIMHU PA3IUUYUSIMU MEXAY pa3HbIMU
JCHWISIMHA U pa3HbIMU TOCyaapcTBamMu [5].

B nanHOM mccienoBaHUM M3y4yaroTCs pa3iuyus B pa3Mepe BajloBoro cobopa Ha
B pa3pes3e OTIENbHBIX JIeT B Ipenaesax 00jacTel; pa3nuuusi- MexIy o0JacTsIMU B
npeenax OTAeNbHbIX JIeT, Ta0m. 1.

CMexHble pasznuyus,HanpuMmep BajoBoil coop B2003 romy B AKTIOOMHCKOIL
00JJaCTH HE CPaBHUBAICA M HEPACUTTHIBAINCH BAPUALMOHHBIE XapPAKTEPUCTUKH CO
coopom B 2005 rory AKMOITHHCKOM.

Tabnuua 1 — Pa3nuuus B pazMepe BajgoBoro coopa 3epHoBbIX B Kazaxcrane
B pa3pe3e peruoHOB U BpEMEHU

Koaddunments Hons IIHCHZI;ICCIﬁ;COH%HIGﬁ cymme
Pasznuuust B perroHax paspese BapHaIiu c -
Vmax-Vmin MeXTpyIoBBIX PEAHCE 13 BHYTPH
IPYTIIOBBIX
3amaHbli peruoH
o0JacTeii U B IEJIOM 110 PETHOHY 62,2-57,3 0,001 0,999
JIET B LIEJIOM TI0 PETHOHY 5,0-0,4 0,919 0,081
I{enuHHBIN pernoH
o0JacTeii U B IIEJIOM 110 PETHOHY 29,3-22,7 0,125 0,875
JIET B IIEJIOM T10 PETHOHY 22,0-45 0,773 0,227
FOsxHBI# pernox
obJyacTeil 1 B 11€JIOM 10 PETHOHY 46.7-16.7 0,162 0,838
JIET B LIEJIOM IO PETHOHY 73,8-32,8 0,907 0,093
BocTouHnslii pernox
o0JacTeii U B IIEJIOM TI0 PETHOHY 42 .4-25,7 0,095 0,905
JIET B LIEJIOM IO PETHOHY 29,7-9,4 0,730 0,270
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Okonuanue Tao. 1

Kosdbmuments: Jlons nucniepcuii B o(imen CyMMe
TUCTiepcuit
Pasznuuus B pernonax paspese Bapualuu .
Vimax-Vimin MeKIpynnoBbix | ~Porice 13 BHYTPH-
IPyTIOBBIX
Kazaxcran

PErMOHOB U B LIEJIOM 62,2-16,7 0,107 0,893
no Kazaxcrany

neT B 1ienom o Kazaxcrany 121.2-86,7 0,974 0,026

Ipumeyanue. 3amamubid: AxTioOuHCKas1, 3amagHo-Kazaxcranckas. Llenwnnbnii: Axmonunckas, Ky-
cranaiickas, CeBepo-Kazaxcranckas. FOxublii: Anmatunckas, XKamOsuickas, Kesuiopaunckas, FOx-
Ho-Kazaxcranckas. Bocrounsiii: Kaparanaunckas, [TaBnogapckas, Boctouno-Kazaxcranckas.

HcxonHoit ocHOBOM MocTpoeHust Tabil. 1 mociyxuiia MaTpula JaHHbIX, MO CTPO-
KaM KOTOPO# MPUBOJIATCS TOJOBBIE TAaHHBIE, a TI0 CTOJIOIAM - B pa3pese o0acTeil.

Koaddurments Bapuaimu B pa3pese 00j1acTeil 1 peruoHOB OTPAXKAIOT Pa3Inyus
MEXIy TOIOBBIMH pa3MepaMy BaJIOBOro cOopa B Tpefenax OO0JacTd WM PETrHOHa.
Haubonbiuee 3HaueHue 3Toro ko3@uimenTa, Kak MAKCUMaJIbHOE, TAK 1 MUHUMAJILHOE,
HaOroaeTcst B 00acTsX 3armagHoro peruoHa. 3HAUMTENIbHO Pa3Inyus MEXKIY MaKCH-
MaJbHBIM U MUHUMAaIbHOU B FOxHOM 1 BocTounom perunone. OcoO0eHHOCThIO o0macTei
LlenuHHOTO peTrruoHa SBISAETCS MAJCHBKUE Pa3IUYHs MEXKIY 00JacTAMHU B KOJIEOAHUSIX
BAJIOBOTO cOOpa CBSI3W C TIOTOJHBIMU YCIIOBUSIMHM, & TaKXKe 3HAYUTEIbHO MEHBIIE
HanOOJIbIIIAsl €T0 BETMYMHA TI0 CPAaBHCHHIO C HAMOOJBITUMH €T0 3HAYCHUSMHU B JAPYTHX
pernonax. KoadduiumenTs! Bapuanuy B pa3pese JeT OTpaxaroT pa3indus MEXKIy Cpell-
HUMH BJIOBBIMHA COOpamMH B OTIENbHBIC TOJBI B IIEJIOM MO pernoHy u Kaszaxcrany.
HauGonpiee 3HaYeHWE, KaK MaKCUMaJIbHOE, TaK ¥ MUHUMaJIbHOE, B KOKHOM permone.
OcoOeHHOCThIO 3amagHOro PErMoHa SBISIETCS MalleHbKHE Pa3uuvs YpOKaWHOCTH
MEXTy 00macTaMu. MEXrpymimoBbie AUCIIEPCHHA B pa3pe3e 001acTeil XapaKTepu3yroT
pa3Muus MEXIy CPEIHETO/IOBHIMU 3HAYCHHUSIMH 32 BECh MEPHOJ; MEXIPYIIOBLIC - B
pas3pese JIET pacCUMTHIBAINCH HA OCHOBE CPEAHHUX M3 BHYTPHUTPYIIOBBIX TUCTICPCHI B
paspese 00JIacTei MO CUMTHIBAINCH HA OCHOBE JUCIEPCHUH, XapaKTePHU3YIOIUX MEK-
o0acTHBIC PA3NU4Ms B TIpeieNnax OTAeIbHbIX JeT. CpeHui 13 BHYTPUTPYMIOBBIX - B
paspese JIeT PacCUMTHIBAIMCh HA OCHOBE TUCIIEPCHH, XapaKTEPU3YIOIIUX Pa3luyus B
3HAYCHUSX BATOBBIX COOPOB OTIEIBHBIC TOBI B MPEIeIax OTACIbHBIX oOnacTteil. B pas-
pe3e obnacTei MoAaBmsIONIast YacTh Pa3IMyMil CBA3aHa CO CPEHE BHYTPUTPYIITIOBHIMU
aUcriepcusiMi. B paszpese JIeT - ¢ MEeXKTpYIOBBIMU JUCTIEPCHSIMA. BeTM4nHy BajioBOTO
cbopa MOKHO JIETATM3UPOBATh B BHJIC TIPOM3BEACHUS TUIOIMIAN ITOCEBA WM YOOPKH H
COOTBETCTBEHHYIO ATOW ILUIOIIA/IA YPOKANHOCTH.

CBelleHHsI 0 3aBUCHUMOCTSIX MEXIYy M3MEHEHUSIMH YPOKAWHOCTH M TUIOIIAICH
npuBOAATCS B Ta0. 2. J{7s M3y4eHus 3aBUCUMOCTEN MCTIOIB30BAIMCh KOAhDHIIHECH-
ThI KOppemsiuu U ko3 duiimentsl PexnepaldznaueHuss K0d3PPUIIMEHTOB KOPPEISIHH
MEXIy MPUPOCTAMU YPOKaHHOCTH U BaJIOBOTO cOOpa, 4YTO U3MEHEHUS BaJIOBOTO COO-
pa, KaK MpaBUjIO, B OCHOBHOM CBSI3aHO C M3MEHEHHEM yposkaiiHocTH. Koadduiuen-
Tl DexHepa MOKa3bIBAIOT PEIKO KOMIIEHCHPOBAIO M3MEHEHUE YpPOKANHOCTU IS
cTabuiin3aiuu o0beMOB BaJIOBBIX COOPOB.
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Ta6nuna 2 — XapakTepucTUKU 3aBUCUMOCTeH (K03 puumeHTs Koppesiiuy, I)
U pe3yJIbTaTOB, CBA3aHHBIX C K3BMEHEHHUSIMU YPOKAMHOCTH, TUIOLIA/IeH MOCEBOB
U BJIOBOT0 cOOp 3epHOBBIX B Kazaxcrane

Ob6nactu
3anaHeic - LlenuuHele - FOxHEIC - Bocrounsie -
1 2 3 4
1.1 21 112 22 32| 13 | 23| 33 |43 | 14 | 24 34
2003-2010

1. Koo~ | 61 44 |29 |13 |12 |78 |51 |-69 |-84 |-51 |64 92
eHThlI (I) — pu-
POCTBI ypOsKail-
HOCTH (11/Ta) U
TIOCEBOB, (MITH
ra)

2. Koaddurm- 93 -21 96 90 99 99 42 93 90 99 99 28
eHThI (1) —
MPUPOCTHI
YPOKaUHOCTU

(%) BasoBOTO
cbopa (1%)

3 Koodpuuuen |33- |-33/ |0/ |33 | 100/ |-33 |33/ |20/0 |33 |-33/- |0-33 |0/33
b1 Dexnepa- 33 5 [33 |50 |[-50 |05 |0 20 |50

IIPUPOCTHI
YPOKAUHOCTU U
IIOCEBHBIE

rommaau, %

4 TTpupocTst 92/69 | -360/ | 92/ |68/ |825|92/ | 111/ |18/8 |300/ | 422/ | 111/ | 153/76

BAJIOBBIX COO- 51* 195 |220 |8 78 83 110 | 174 | 66

OB 3a CUeT u3-
MEHEHHUS ypo-
»)kaitHocTH (B %
K 0011IeMy mpH-
pocty

5.I0puporsi Ba- | 8/31 | 460/ | 8/5 | 32/- 18/ | 8/ 11/ | 82/ 230/ | -322/ | -11/ 53/

JIOBBIX  C0O- 49* 120 |42 |22 17 | 92 210 | 74 34 24

POB 3a CYeT U3-
MEHEHHUSI 110~
uaaei B % k
o0reMy npu-
pocTy

Ipumeuanue. 3amagubie: AxTioOnHCKas, 3anaqHo-Kasaxcranckas. Llenunaabie: Axkmonunckas, Ky-
ctanaiickas, CeBepo-Kazaxcranckas. FOxnbpie: Anmarunckas, KamOwuickas, K3pur-OpabiHcKas,
IOxno0-Kazaxcranckas. Bocrounsie: Kaparanaunckas, [laBnonapckas, Bocrouno-Kazaxcranckas.
B crpokax 3, 4 u 5 B uncnauTene MpUBOIATCS AAHHBIE 3a TOJIbI, KOTAAa ObUT POCT YPOXKANHOCTH B
3HaMEHAaTeJe MPU CHUKEHUH.
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Ko puimeHTs Koppensauuu Mex1y YpoKailHOCTH U BaJOBBIM COOPOM HUMEIOT
MOJIOXKUTENIbHOE 3HAUEHHE U KaK IpaBuiio 0oblie KOA(QOUIIMEHTOB MEXAY YpPOKaii-
HOCTBIO U IOCEBHBIMU IUIOLIAAsIMU. Pa3nnuus B 3Hakax Mexay KodpQuimeHramu
Koppensuuu 1 PexHepa BO3MOXKHO B TOM CiIyyau, Korjaa HaOIrofaeTcs 3aTyXarolas
TEH/ICHLUS POCTa IMOCEBHBIX IUIOMIAZEH MpPU POCTE YPOKAWHOCTU WIM HA0O0POT
CHW)KEHHUE YPOKAMHOCTU M 3aMEJIAIOIIas TEHACHINS CHUKEHUS MTOCEBHBIX ILTONIA-
nei. Pacuet noneit mpupocToB BaJOBBIX COOPOB 3a CUET U3MEHEHUN YPOKAUHOCTU U
MOCEBHBIX IUIOMIAZeH MPOU3BOAMICS OOBIYHBIM CHOCOOOM: MPHUPOCT YPOXKAHHOCTH
YMHO’KA€TCAd Ha MOCEBHYIO IUIONIA/lb OTYETHOTO MEPHOJa; MPUPOCT MOCEBHBIX ILIO-
niajieil yMHOXKAETCsl Ha yposkail HocTh 0a3ucHoro roja. Jlonu npupoctoB OosbIle cTa
IPOLIEHTOB (OTMEYEHBI 3BE3/10i) - MPUPOCTHI BAJIOBOTO cOOpa 3a CUET MU3MEHEHUs
YPOXKANHOCTH U IUIOIIAJ e B a0CONIOTHOM BBIPAXKEHHH C Pa3HBIMU 3HAKaMu OO0JIb-
Me, pa3HUIla, MPUPOCT BaJOBOro cOOpa, MO aOCONIOTHOM BEJIMYMHE MaJjeHbKasl.
Cnabasi cBA3b MEXAY U3MEHEHUSMH YPOKaWHOCTH M TOCEBHBIMM ILUIOIIAJSAM, BCe-
TaKd MO3BOJIMJIA KOMIIEHCUPOBATh CHHM)KEHHME BaJlOBOrO cOOpa MpPHU CHUKEHUU YpPO-
YKAWNHOCTHU.

Tabnuna 3 — CooTHoleHne YOOPOUHBIX TIIOMIAACH B TObI, KOT/Ia ObLIO CHIYKEHHE
ypOXKaNHOCTH, K IUIONIAIIM B YPOKalHbIE TOABI, %0

Pernons:
3amagHeie Llenunrie IOxnBIC Boctounsle Kazaxcran
107 111 98 118 112

Ipumeuanue. B uncnurene gannsie 3a 2000-2010 roxpl, B 3namenarene 2011-2018 rr.

Hckmouenne coctaisieT HOKHBIN peruoH, B HEM KOMITCHCAIIHSI HMEJIa MECTO
TOJIbKO B AJIMATHHCKOHN 00JsiacTu (yposKaiHOCTh*yOopouHas Iiolajib) paccMarpu-
BaJUCh BapuaHTHIL. [lepBoe - orapuMupyroTcst 3HaUCHUS YPOKAHHOCTH, TUTOIIAICH
u BasioBoro cobopa. Cymma jorapupmMoB ypo>KaiHOCTH U TUIOIIAeH paBHa Jiorapud-
My BaJIOBOTO cOOpa ¢ JOMOJHUTEIBHBIM ClIaraéMbIM, KOTOPOE MOKHO pacIpeieuTh
MPOIOPIIMOHATEHO 3HAUYCHUAM JAUCTIEPCUN U3 JTOTapu(MOB YPOKAMHOCTH U TIOCEBOB.
Henocratkom Takoro moaxoja sSIBISETCS, YTO COOTHOIICHHE (HaKTHUECKUX TUCTIEP-
CUH M TUCTIEPCUH, PACCUNTAHHBIX Ha OCHOBE JIOTApU(PMOB 3HAUCHUI pa3IMIaCTCH.

Bropoe - pacnpenenenne qucrepcuu BaaoBoro cOopa MpoU3BOAUTCS MPOIOP-
IMMOHAIBHO (AKTHUYCCKUM 3HAYCHUSAM JIUCTICPCUSIM YPOXKAWHOCTH W  TUIOMIAIH.
B sToM ciyuyam pe3ko 3aBBIMIACTCS JIOJIA MOCEBHBIX IUIOMIAJCH HM3-32 UX OOJbIICH
MacIITa0HOCTH MO CPaBHEHUIO C ypOXKaWHOCThIO. Tak 1t AKTIOOMHCKOM 00JsacTH,
IIPY TaKOM pacyeTe, JIOJsl YPOKaWHOCTH HE TMPEBBICHIIA 2, COOTBETCTBEHHO ITOCEBOB
98 npoueHTOB.

Br1Opan BapuaHT pacnpeneneHus IUCIepcrs BAJIOBOTO cOOpa pacmpeesiiach
IPOIMOPLUOHATBEHO KO3 UIIMeHTaM Bapualliy, UX BEJIMYMHA HE 3aBUCHUT OT Mac-
mraba npuzHaka. Tak s AKTFOOMHCKOM 00acTH 101 YpOKaHHOCTH JocTHrIa 62,
a muomtaneit 38 mporeHToB. Jleranuzamus MpoBOAMIACH B IBYX HAINPABICHUSX: JIE-
TATU3UPOBAINCH JUCTIEPCHH, XapaKTEPU3YIOIINE MEKIOJOBBIC PA3IMUUs B TIpeieax
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OTJIETIbHBIX 00JIaCTe M PErMOHOB; M MEXOOJACTHbIE B Ipenesax OTIAEIbHBIX JET.
Pesynbratel pacueroB odopmiieHsl B TaOi. 4, nepBasd 1udpa OTpakaeT pazinyus B
BaJOBOM cOOpe B CBfA3aHHbIE C KOJEOAHHWEM YpOKaHOCTH, BTOpas - IUIOIIAJEH.
K 3amagHpiM oTHOCATCS ABE 00JIaCTH, IOTOMY MEIMAHbI TaM HET 110 ONPEAEICHUIO.

Tabnuna 4 —/letanu3aius koaebaHUil BAIOBOTO cOOpa 36pHOBBIX HAa COCTABJISIONINE,
CBSI3aHHBIC C KOJICOAHUSIMHU YPOKAMHOCTH 1 TTOCEBHBIX TLIOMIACH

Heranuzanus B pa3zpese
O61acTH Jer | obnacreit
Jlonst yposkaliHOCTH B K0Jie0J1IeMoCTH cOopa
min. | median. |  max. | min. | median. | max.
2003-2010

3anajgHble 48-52 -- 63-37 10-90 34-66 92-8
[{enmHHBIE 49-53 56-44 65-35 50-50 52-48 98-2
IOxHBIE 20-80 37-63 65-35 26-74 40-60 73-27
BocrouHasle 19-81 20-80 56-44 47-53 66-34 82-18
Pecny6nuka 19-81 56-44 65-37 10-90 54-46 98-2

Cpennee 3HaueHuE pazHULBI MEXIYy KodhdUIIMEHTaMU KOppEIsUU B MaTpu-
e, XapaKkTepu3yIolleld 3aBUCUMOCTH MEX]y MPHUpPOCTaMH BajioBOro cOOpa 3a cuer
U3MEHEHHS YPOKAMHOCTU B OT/EJIbHBIE TOJbl U MOAOOHON MaTpullel, OTpakarolen
3aBUCHUMOCTH MEXIy IpupocTamu ypoxanHoctu paBHo 0,02. Takoe ke 3HaY€HUE C
oOpatHbeiM 3HakoM (-0,02) umeeT pa3HUIA MEXIy MAaTpUIlaMU MPUPOCTOB BAJIOBOTO
cOopa 3a cueT MPUPOCTOB IJIOMIAJEH U MAaTPHUIIEH 3aBUCUMOCTEHN MEXKITy MPUPOCTAMU
wiomaaei. Cpennee - MeX1y GakTHIECKUMH MPUPOCTaMHU BaJOBOTr0 cOopa U mpUpo-
CTaMH COOTBETCTBEHHO MAaTPULAMU IIPUPOCTOB YPOKAWHOCTH U ITOCEBOB B HECKOJIb-
KO JIECATKOB pa3 Oompie. MeHblee mo abCONIOTHON BEIMYMHE 3HAYCHHE Pa3HUIL
CBUJIETENBCTBYET O 00JI€e CUIIBHOW 3aBUCUMOCTH MEXKly IEPECUNTAHHBIMU 3HAYCHU-
amu. TeHaeHus BaIoBOro coopa onpeaeisieTcss TeHICHUUAMHI ypOKaiHOCTH OCEB-
HBIX IUIOLIA/IeH, a Takke BIAUSHUEM (AKTOPOB, OTPAKAIOIIMX OTKIOHEHMS pacyeT-
HBIX 3HAYEHUI 3TUX MOKa3aTesnel oT (paKTHUYEeKCKUX. PacueTHble 3HaUeHHUs, XapaKTe-
pU3YIOIIME TEHJEHIIMIO BaJIOBOro cOOpa, CBA3AHHYIO C BIUSHUEM TEHJIEHUMU HU3Me-
HEHUs YPOXKAaWHOCTH W IUIONIAACH, MOIydalyd MYyTEM MEPEMHOKEHHS BbIPABHEHHBIX
ATUX 3HAYEHUU MO MPSMOWU. DTU HOBBIE TAHHBIE OMMUCHIBAIOTCS YPABHEHUEM BTOPOTO
nopsiaka. UToObl MOMYyYUTh JaHHbIE, OTpaXKarollUe TEHACHLMIO, CBA3aHHYIO C TEH-
neHImen (HakTopoB, OMPENEISIONIUX OTKIOHEHHE (PAKTUYECKOHW YpPOXKAWHOCTH OT
pacUeTHBIX, CHayaa Moy4yald Pa3HUIIbl MEXy (aKTUYECKUMH 3HAYCHHUSIMHU U pac-
YETHBIMM, & 3aT€EM IMPOU3BOJAMIIOCH BBIPABHMBAHUE IO NPSAMOW. BO3MOXKHBIN mepe-
YeHb W 3HAYCHUS IUCIIEPCUN BAJIOBOTO cOOpa MOKaKeM Ha mpuMepe AKMOJIWHCKOU
ob6mactu 3a 2003-2010 roasl, B ThIC. MJIH TOHH: (paKTHUECKasi HA OCHOBE (haKThde-
CKUX JaHHBIX - 548.8; (pakTHueCKUM BBIPABHEHHBIM IO mpsAMoi - 212,1; no pacyer-
HbIM JTaHHBIM Ha OCHOBE YPaBHEHHI TEHACHUMN YPOKaHHOCTH U NOCEBOB-926,6; 110
BBIPABHEHHBIM JIAHHBIM Pa3HUIl MEXY (PaKTHUECKUMHU U pacdeTHbIMU-173,5,cymma
nocinennen u npemmectpyromei - 1100,1; mo BeIpaBHEHHBIM CyMMapHBIM pacyeT-
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HBIM JIaHHBIM Ha OCHOBE NPEALIECTBYIOLIMX PACYETOB TEHICHUUU ypOXKailHOCTH U
IIOCEBOB, a TAK)KE BHIPABHEHHBIX JIaHHBIX pa3Huil -312,1.

Ha ux ocHOBe paccuuTaHbl KOPPEISLUMOHHBIE OTHOLIEHUS: O OOBIYHON METO-
muke - 0,387 (212, 1/ 548,8); ¢ yueToM TeHIeHIIUN (PAKTOPOB YPOKAHHOCTH, ITOCEBOB
u onpenenstomux oTkiaoneHuit 0,569 (312,1/548,8). [locnennee 3HadeHUE MOKHO
JETAIU3UPOBATh, BBIICIUTh 3HAUCHHE, OTPAKAIOUIUE BIUSHUE TEHACHIMUSIMH  YpO-
KAWHOCTH U TOCEBOB U (DAKTOPOB ONMPEACIIAIOMIMNX OTKIOHEHUS (PAKTUYECKHUX 3HAYe-
HUW OT pacyeTHbIX. JleTanmm3anusi OCHOBBIBAETCA Ha PA3NIOKEHUM PA3HUIIBI MEXKITY
mucrtiepensamu 3121 u 1100,1. IlepBas xapakrepusyer IUCHEPCUU CYMMBI IBYX Be-
JUYUH (TEHJEHIMN YpOXKaWHOCTH, TIOCEBOB M Pa3HMII), a BTOpasi CyMMY AHCIEPCUI
ATUX BenuuuH. PasHunia MuHyc 788, MOXeT ObITh MojcCUMTaHA MO (Qopmytie 2%***,
OHa pacnpezaensieTcss IponopLUUOHAIbHO BeauyuHaM 926,6 u 173,5 u coOTBETCTBEH-
HO 0,475 u 0,084.

Tabnuna 5 — [lapameTpsl ypaBHEHHI, OTpaKarOIINE TCHICHIIMN BaJIOBBIX COOPOB,
paccuyMTaHHbIC HA OCHOBE YPaBHEHUH TEHICHIIMM U MOCEBOB, U TPOUUX (DAKTOPOB

[TapameTps! ypaBHEHU!

Oo6nactu 2003-2010
ai ‘ az ‘ as ‘ a4 | as
3ana Hblil peruoH
ATrOOMHCKAs 0,65 2,33 0,38 0,030
3amagno-Kasaxcranckas 2,66 33,9 3,9 0,07 0,114
Pernon 3,31 58,2 4,23 0,06 0,08
[lenuHHBIN pernoH
AKMOJIMHCKAS, 1441 42,1 9,8
Kycranaiickas™ 4229 -1259 0,07 198 45
Cesepo-Kazaxcranckas 10388 -3398 -105 437 -142
Pernony
IO>x#bIe pernonsl [lepecuntano
AnMaTtrHCKas 952 11,4 0,27 3,83 0,00
JKamObuIcKas 469 -49 2,7 466 0,32
K3smopaprackasl 252 6,7 0,5 0,8 -0,0
I0xH0-Kazaxcrauckas 300 -7,6 0,3 -12 2,2
Perunon 4-6 -9,6 0,95 114 0,000
BocTounsrit
Kaparanaunckas 441 10,6 2,4 4,16 0,23
[TaBnagapckas 1,6 42.8 9,6 0,04 0,22
Boctouno-Kazaxcranckas 1769 2355 1200 0,75 0,51
Pernon 1845 2408 1789 0,77 0,74
PecnybOnmka 3953 4201 1185 0,94 0,28

Ilpumeuanue. ai, az, as - NapaMeTpbl YpaBHEHUH, OTPaKAIOLINX TPEHJ, CBA3aHHBIA TPEHAOM YpO-
KAMHOCTH ¥ TIOCEBOB; a4, 8s - MApPaMETPhl YPaBHEHUH, XapaKTEPU3YIOIIHE TPEH/T BIUSIHUS POUNX
(hakTopoB.

47



HcTouHnku

1. Aspor A.Il. Ananu3 3epHoBbIX B Kazaxcrane //Marepuanbl MEXIyHAPOIHON HAyIHOM
koH(pepeHuu” DopMUpPOBaHNE OCHOBHBIX CEINBbCKO3SMCTBEHHOTO Mpou3BoacTBa Pecmybnmku Ka-
3axctad. Bectauk HI'VOVY2013. Ne4. C.136-143.

2. AspoB A.Il. AHanu3 CHHXPOHHOCTU U YCTOMYUBOCTHU B KOJICOAHUSAX YPOKaHHOCTH 3€p-
HOBbIX B PecniyOnuku Kazaxcran. Bectouk HI'YDVY 2014 Ne 4 C.101-115.

3. AspoB A.Il. Ananu3 auddepeHunanyu B J0X0HaX HACENICHHUS U COLUAIBHOTO C HEH
cBs3aHHOTO 3 dekra B crpanax mupa. Bectouk HI'YDVY 2020 Ne 1 C.54-64.

4. Aspos A.Il. K coBMecTHOMY HMCIOIB30BaHUIO KOPPEIALMOHHOTO U MHAEKCHOTO // Te3u-
Chbl JI0KJIa/10B Bcecoro3Horo Hay4yHO-IpakTUyeckoro cemuHapay» Cratuctuueckue metonsl Hccie-
NoBaHUs (D)YHKIIMOHUPOBAHUS CIOKHBIX TEXHUUECKHUX cUCTeM (DPQPEKTUBHOCTD, Ka4eCTBO, HAICK-
HOCTB, 2-26 Mmaii 1983 . — Mocksa, 1983. Hacts 1.¢.86

ABpos A.Il.

KAHO. 3KOH. HayK., YHueepcumem Hapxo3, Kazaxcman

AspoBa U.A.
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Aspos A.Il., Asposa H.A. Cxema aHaIn3a COOTHOIICHHUS PEAIbHBIX pa3MepoB 3apabOTHOU
IJIaThl HAEMHBIX PAOOTHUKOB B OT/ICIBHBIX CTPaHaX.

Cxema aHaJIM3a COOTHOILIEHUS P€ajJdbHBbIX pPasMeEpoB 3ap360THOI7[ IJ1aThbl
HaeMHBbIX paﬁoTHHKOB B OTACJIBHBIX CTPpaHaXx

[Ipennaraercs MeToauka Juisl mepepacueTa pa3MepoB 3apaOOTHON IIaThl B
HAallMOHAJIbHBIX BaJIOTaX B OLIEHKH, NO3BOJISIOIIMI MMOIYYUTh MPEACTABICHUE O pe-
QJIBHBIX COOTHOUICHHUSIX pa3MepOB 3apabOTHOW TUIAThl MEXIY OTICIbHBIMU CTpaHa-
mu. Jljist aTOro 3apaboTHas miiaTta B HAIMOHAIBHOW BATIOTE YMHOXKaeTcs Ha Kodhdu-
UEeHT cooTHolIeHus BBII B HanoHanbsHOW BalIOTE K €r0 BEJIMYUHE 110 MAPUTETY
NOKYyNaTeJIbHONW CIIOCOOHOCTH K 3TUM CaMbIM, 3apIulaTa OTIAEIbHBIX CTpaH MPHBO-
TuTCA K enHoM 1ieHoBoi 6a3e. B Kazaxcrane, Poccun 3Hauenue 3tux ko3¢ duiimeH-
toB 0,0092 1 0,0466 COOTBETCTBEHHO, OHO MPUMEPHO COOTBETCTBYET KypCy pyOJis K
TEHT€ OKOJIO TISITH.

Tabnuua 1 — 3aprnaTa Ha€MHBIX PAOOTHUKOB MYXYHH U >KEHITUH
B Kazaxcrane u B Poccun

Crpana | My K4uHbI ‘ JKenuunsl ‘ JKeHIMHBI/ MY KUUHBI
HanmonanwHO# BagtoTe
Kazaxcran 179575 96505 0,537
Poccus 45550 32652 0,717
Ilepecuntanubie
Kazaxcrau 1652 888 0,537
Poccus 2123 1522 0,717
Kazaxcran/Poccus 0,718 0,583 XXXXXXXXXX
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OTHollIEHHE CyMMBI OIUIAaThl TPY/Ja K BAJIOBOM MPUOBLUIA U BaJIOBOMY CMElIaH-
Homy B Kazaxcrane Oouibiie B uetbipe pasa (0,52 u 0,12), yem B Poccun, 310 cBsi3aHO
C TE€M, 4TO HOpsAKA C 2,5 MJIH YEJIOBEK CUUTAOTCS] CAMO3aHSATBIMH.

B Poccuu 3apruiaTta jk€HIIMH MEHbIIE OTIIMYAETCS OT 3apIllaThl My»UUH, peallb-
Has 3apruiara B Kazaxcrane 0cOO€HHO y JKEHIIMH MeHbllIe, ueM B Poccun. OTHOCHTENB-
HbIE pa3INyMsl B 3apIUiaTe MY>KUHMH U JKEHIIMH B HALIMOHAIBHOW BaTIOTE U MEPECUUTaH-
HOW B COIIOCTaBUMYIO OAMHAKOBbI. CpenHss peanbHas nepecurTaHHas 3apruiarta B Ka-
3axcTaHe OOJIbIIe CpeTHEH 3apIuiaThl HA YKpauHe, COOTBETCTBEHHO 1295 1 915.

AOcoIoTHas pa3HUIIA B pa3Mepe peajbHOM MEPEeCUUTAHHOM 3apIuiaThl MEXIy
CTpaHaMH U B LIEJIOM 32 CUET pa3zivyuvi B pa3Mepax 3apIulaT B HALIMOHAJIBLHOW BaJIOTE
(3,1 311y) u ko3P Pumentos cootHomenus (Ka,u Ky) moacunrteiBaercs no popmyie

3Hanep.'3anep.=Ka*3HaBan'Kb3HbBan.:(Ka‘K6b*3HaBan+(3HaBan- '3HbBan)*Kb (1)

Ecnu cpaBHHMBaeTcs ctpana b co ctpanoi a o, 311y 3amensiercs Ha 311, a Kb Ha K.
Jns netanuzanuu aOCOMIOTHOM pa3HUIIBl MEPECUUTAHHBIX 3apIuiaT s
KEHILUH 1[eJIeCO00pa3Ho UCIOIb30BaTh TpU (GaKkTopa: 3apriata My KYUH B HAI[UO-
HalbHOM BamtoTe , Koddduiment K 1 coorHomenus BBII B HarmoHanpHOM BaltoTe
k BBII no IIIIC u K> xapakTepu3yronuM OTHOILIEHUE 3apIUIaThl >KEHIIUH K 3ap-
IJ1aTe MY>KYUH:
3Har{ep.>{<‘ 3anep K Kal*Ka 2>!< 3HaMBan' I<bl*I<b2>!< 3HbMBaJ'I =
:(BHaBaH- - 31lbsan )*Kbl * Koz + (Kal - Kb 1 )* B1agan- * K2 +
+ ( Kai2 - Kp2 )* 3agan. * Kai (2)

AOCOTIOTHBIC U OTHOCUTEIbHBIC PA3HUIIBI MEXKAY MEPECUYUTAHHON 3apIiiaToit
y Myx4uH B Poccun u Kazaxcrane 3a cuer paznuuuii B pazMepe 3apab0THOM Tj1aTe B
HAIMOHAJIBHO BatoTe M K03 huimeHToB cootHomenud 471=-1233+1704 u 0,285=-
0 ,745+1,031. ¥V XeHIIMH MOJCUYUTHIBAIOTCS TpHU pasHullbl 634=- 662+914+382 u
0,713=-0,745 +1,028+ 0,430. Pazuuma mexay cpenHen 3apriaToit Ha YkpauHe u Ka-
3aXCTaHE JETAM3UPYETCS 3a CUET Pa3IM4YUil B pazMmepax 3apIuiaT B HAMOHAJIbHOU
BaJIIOTE M KOA(UIIMEHTOB COOTHOIICHHH - 356= -1204+848-0,280=-0,946+0,666.

JlaHHbIE O pealIbHBIX YPOBHSX 3apaOOTHOM IJIAThl B pa3pe3e BHUJIOB 3KOHOMHU-
YECKOU JICATCIIBHOCTH MPHUBOJIATCS B TaOIUIIE 2.

PeanbHas 3apmata y myxunH kak B Kazaxcrane, Tak u B Poccuu Bbllie, 4em y
YKCHILNH, UCKJIIOUCHUE 3IPABOOXPAHEHUE U KYJIbTYpa.

PeanbHas 3apmiara y My>KUYMH W KCHIIWH POCCHUSIH BBIIIE, YEM Yy Ka3aXCTaH-
1[E€B, UCKJIIOUCHHE J0ObIYa MOJIE3HBIX UCKOMAEMBIX Y JKEHIIUH) U YeM OHAa HUXKE Y Ka-
3aXCTaHIIbl, TEM OTHOCUTEJILHO OHA BBIIIE Y POCCHUSIH.

Hecmotps Ha Oosee BBICOKYIO 3apruiaTy B Poccuu, pa3nuuus B 3apIuiaTe Mex-
Ny paOOTHUKaMHU OTJCJIBHBIX BUJIOB ASKOHOMHUYECKOHN AesiTeabHOCTH B Poccum
MeHblie yeM B Kazaxcrane, Tak aucnepcuun B Kazaxcrane u Poccum MyKUuH paBHBI
414135 u 345999, y xenmun -255464 u 189663. D10 cBA3aHO C OOpAaTHON 3aBUCH-
MOCTBIO MEXJy ypOBHEM oruiaThl Tpyaa B Kazaxcrane wu kosdduimentamu coot-
HOUICHHUSIMHA YPOBHEM 3apIUIaThl Y POCCHUSH K Ka3aXCTAHIAH CKOU.
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Tabnuua 2 — PeanpHas 3apaboTHas miata B pa3pese OTAENIbHbIX BUIOB
HSKOHOMUYECKOU JIeATEITHHOCTH

Bunpl neaTeasHOCTH My>KaHHbI L L)
PK PO P®/PK PK PO P®/PK
1 908 1423 1,56 383 667 1,74
2 3277 3302 1,01 2632 2402 0,91
3 1663 2121 1,28 1253 1632 1,30
4 1416 1901 1,34 1161 1697 1,48
5 992 1483 1,49 836 1231 1,56
6 1810 2303 1,24 1680 2202 1,31
7 1667 2286 1,37 1185 1719 1,45
8 1891 2279 1,27 1515 1642 1,08
9 1666 1782 1,07 1080 1432 1,32
10 2111 3221 1,52 1952 2542 1,32
11 1445 1800 1,25 1257 1546 1,23
12 2889 3152 1,09 1672 2371 1,42
13 1441 1616 1,12 1002 1435 1,43
14 896 1782 1,99 682 1134 1,66
15 991 1434 1,411 1054 1615 1,53
16 762 1311 1,76 1502 1781 1,19

Ipumeuanue. Bunpl aesTenbHOCTU: 1 — celbCKOe X034HUCTBO; 2 — FOpHOA00ObIBatoNIas; 3 — oOpadasl-
Batomas; 4 — sHeprocHadneHue; 5 — BoJOCHAOXeHHe; 6 — CTPOUTENbCTBO; 7 — TOProBis; 8§ —
TpaHCcopT; 9 — ycnoBus npoxkuBanus; 10 — uadnpmanus; 11 — onepanusiv ¢ HEABIKUMOCTBIO; 12 —
npodecuoHaibHas, HayuHast; 13 — aJIMUHUCTpaTUBHAS JEATeIbHOCTD; 14 — oOpa3zoBanue; 15 —3apa-
BoOXpaHewne; 16 — KynabTypa.

VY MmyxunH KodhduireHT koppemnsaiuu papeH Mmunyc 0,63, a y ®KEHIIMH MUHYC
0,824. KoaddunmeHTsl KOppesiuu MEeXAy 3HauY€HHWEM OIUIaThl U a0COIIOTHBIMU
pa3HHIIAMM B OIUIATE MEXAY Ka3axCTaHIaMUd M POCCHSHAMU 3HAYUTEIHO HUXKE.
VY MyxuuH OH paBeH MUHYC 0,367, y *EHIIUH CHUKECHHE €Ille 3HAUUTEJIbHEE, COOT-
BeTcTBEHHO MUHYC 0,484. Ecau He y4uThIBaTh 3aHATBIX B T'OPHOAOOBIBAIOLIEH, TO
CHW)KEHHE €lIe 3HAaUYUTeNIbHEE. DTO CBUJETEICTBYET O TOM, UTO 00JIee 3HAYUTENBHOE
U3MEHEHHE YpOBHs omuiatel B Poccun no cpaBHeHHio ¢ KazaxcTaHoM mpoucxoauio
HE MPOMOPLMOHATIHO YPOBHIO 3apruiarhl, kakumu oHu Obutn B CCCP.

Cpenuu 3HaueHHE aOCOJIIOTHBIX PA3HUIl MEXAY CPEIHUMHU 3apluiaTaMu y
POCCHSIH U Ka3aXCTaHIEB CBs3aHA HE TOJBKO C PA3JIMUMUSIMU B pa3pe3e OTACIbHBIX
BUJIOB SKOHOMTUYECKOUN NesT €OHOCTH, HO M 32 Pa3iMyuil B CTPYKType 3aHSTHIX.
OO01iee 3HaueHUEe pa3NUUU, CBSA3aHHBIE C W3MEHEHUSMU B Npodecc MOHAIbHON
CTPYKTYpe HAaeMHbIX paOOTHHKOB IMOJCUYMUTHIBAECTCS KaK pa3HUIla MEXAY B3BEILICH-
HBIMU CPEJIHUMU U 3HAYEHUSMH Pa3HULl ITOJCYMTAHHBIMU IO IPOCTON CpEeaHEH, y
MyxuuH 471-362=102. V xeHmnH oHa paBHO 634-481=153. Ilo oTHOmIEHUIO K
(akTUUECKON pa3HUIIE COCTABISIET Yy My>kuuH 21,7,y skeHmuH - 24,1 nporeHTa.

DTy pa3HUIly MOXHO JETAIU3UPOBAThH

230pyTpy  X3PpicTpr _ (2 AN Tpy X A3I TPK> (2 M Tpy X BHPKTpK) (Z A3MTpe ZABI‘I) n X A3 (2)
L Tpp 2 Tpk L Tpp X Tpk L Tpp LT 2 Tpx n n
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Tpu pa3HULIBI OTPaXKAIOT BIUSHUE CTPYKTYPHBIX CIBUIOB Ha M3ME HEHMAX
CpelHuX 3HayeHuU 3apruarsl. [IepBas - U3MeHeHUe CpeIHUX Pa3IUdui B 3apIuiaTe
MEXAYy HAaeMHbIMU paOOTHUKaMHU pOCCUSHAMHM MU KazaxcTaHUuamu. OHa COOTBET-
CTBYET Pa3sHOCHOMY pAa3jIOKEHHUI0 HMHIEKCAa CMEILIECHUsS aCCOPTUMEHTA, KOTOPBIN
npeacTaBisieT cOO0M COOTHOIIEHHUE JIBYX MHAEKCOB IOCTOSIHHOTO cocTaBa. B mep-
BOM BECaMH CJIY’)KAaT YMCIEHHOCTH 3aHATHIX B Poccun, a BO BTOpOM Beca BeCcaMu
CIy’KaT YUCIEHHOCTh 3aHATHIX B Kaszaxcrane. Bropas pasHocTs oTpaxaer H3Me-
HEHUs CpellHeH 3apIruiaThl Ka3axcTaHleB (0a3ucHas cTpaHa b) MpU yCIOBUH €CIU
CTPYKTypa YUCJIEHHOCTH paOOTHUKOB Ka3axCTaHIIEB OyJeT 3aMEHEHa Ha CTPYKTY-
py poccusH. TpeTbe XapakTepus3yeT pa3jInuue MEKAYy CPEIHEW pa3HUIIEd B 3ap-
IJ1aTe, B3BELUIEHHOW IO CTPYKTYpPHI 3aHATHIX B KazaxcTaHe u cpenHen pa3HULER
NOJACYATAHHOW IO MPOCTOU cpenHer. UeTBeprast cOCTABIAOMIAS — IIPOCTAs CPEl-
Hssl OACYMTAHHAs Ha OCHOBE PAa3HOCTEW B pa3zMepax 3apaOOTHOW MIAaThl y OT-
JeJIbHbIX Tpynn paboTHUKOB. BugaM skoHoMuYeckoil nearenbHocTed. Ecmum
IEPBYI0 Pa3HOCTh 3aMEHUTh Ha MHAEKC CMEIIEHUS aCCOPTUMEHTA, BTOPYI — Ha
TA3M Ty Y A3MN

ZTpK
HOIIIEHUS CPEIHEr0 MPUPOCTa 3apabOTHOM IJIaThl B3BEIIEHHBIX M0 CTPYKTypeE 3a-
HATBIX BHUJBl DKOHOMHUYECKOUW AesATeNbHOCTH KazaxcTtaHa M CpeaHEro MpupocTa
pPACCUMTAHHOIO IO MPOCTOM cpeaHer. Ilpu Takou 3aMeHE CHUCTEMBI PA3HOCTEU
MOYKHO 3aMEHUTH HA CUCTEMY HUHIEKCOB.

WHJIEKC CTPYKTYpBI, a BEJIUYHHA ( ) Ha MHJIEKC OTPa)arIIui COOT-

Ta6mmma 3 — JlanHabie 00 OTAEIBHBIX COCTABIISIONIUX PA3HOCTEH

Pazuuipl mexay cpenneii 3apaboT- JloJ1s1 OTAENIBHBIX COCTABIISIONINX B () Wroro
HOM 11aToit pabOTHUKOB
IlepBas | Bropas Tperbst | YerBepras
My KUnHBI-)KEHIIUHbBI Pk 65,7 190,4 - 2474 207.,4 100
My >KIUHBI-)KCHITUHBI PD 28,7 25,0 -0,6 46,9 100
Myxunabl PO - myxuunsl Pk -1,7 18,3 -1,4 90,8 100
DKenmmael PO - xenmmasl Pk 35,3 -68,6 -32,7 166,0 100

OTHoOIlIEHHE YeTBEPTON COCTABISAIOIIEH K PA3HOCTH MEXKIY CPEIHHMHM 3apIijia-
TaMH IIOKa3bIBAET, KAK MOBJIMSIIOT CTPYKTYPHBIE CABUIM HAa U3MEHEHUs Pa3HOCTEM.
CtpykTypHblE pa3nuuusi OyJIyT CIOCOOCTBOBAaTh CHIXKEHHMIO Pa3iMyvil B 3apIuiare
MEXIy MyX4uHaMmu U keHimuHamu B Kazaxcrane (207,3) v KeHIIMHAMU POCCUSH-
KamMu M Kazaxcrankamu (160). OOpaTtHas 3aKOHOMEPHOCTh - HAONIOAACTCS MEXKIY
MY>KUYMHAMHU U KeHIMHaMu B Poccun u myxunnamu B Poccun u myxunnamu B Ka-
3axcrane. OauHaKoBas 3aKOHOMEPHOCTh B OTHOILIEHUHU 3HAaKa HaOIIOAaeTcsi BO BCEX
rpynnax B TPETbEU COCTABJISAIOLICH; OTPULATEIBHOE 3HAYEHUE BTOPOU COCTABIISIIO-
el HaOJr01aeTCsl B TPyINe, B KOTOPOW CPaBHUBAIOTCS POCCHUSHKH C Ka3axCTaHKa-
MU; TPU MOJOXKHUTEIBHBIX U OJHO OTpuuaTeabHOoe (Myx 4uHbl P® —myxxuunbl PK)
HaAO0JII0JJal0TCSl B 3HAUEHUSAX NEPBON COCTABIISIONIECH.

Josist OTAENbHBIX YacTell (B MpoleHTax) K 00Ield cyMMe NPUPOCTa COCTABST y
myxxana 100 = -7,7 +18,3-1,4+90,8 Cpenuuii abconoTHOE pa3nuyue y MyKYMH Ha
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9,2 mpoleHTa ONpeNeseTcss CTPYKTYPHbIMU CABUTAM: Pa3jIMuus B CTPYKTYpeE 3aHs-
THIX MEXJy POCCHSIHAMHU M Ka3aXCTaHLIAMH YMEHBIIAIOT BEJIMYMHY CPEJAHHMX 3Haye-
HUI pa3Hul; obecrneyuT 0oJiee BBICOKYIO 3apIUIaTy pOCCHUSHAM; OTIMYME (aKTHde-
CKasl CTPyKTypa 3aHAThIX B KazaxcraHe oT CTpyKTypbl Korja J0Jis 3aHATBIX B OT-
JEJIbHBIX BUJAX AKOHOMUYECKOW JEATENIbHOCTH OJMHAKOBBI MPAKTUYECKU HE MEHS-
10T 3HAYEHHUS CPEIHETO PA3HULIBI.

OcoGeHHoCcThIO (POPMHUPOBAHUS Pa3IUUM B 3apIuiaTe MeXAy POCCHUSHKaMU U
Ka3axXCTaHKaMU SBJISIETCS TO, UTO BIMSHHE CTPYKTYPHBIX Pa3iIMyuUil B IIEIOM CIOCO0-
CTBYET HE POCTY CpeJHEN 3apaO0THOM IJIaThl, a €€ CHUKEHUIO.
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Acabexosa H.B. Meronuka n3MepeHus mporpecca B 001acTi yCTOMUMBOIrO pa3BuTHs B Pec-
nyonuku benapychb

MeToanka usMepeHusi Nporpecca B 00J1aCTH YCTOHYMBOT0 Pa3BUTUA
B PecnyOiinku beaapycs

[Tate net peanuzanuu [loBecTku qHS B 00JaCTH yCTOWYUBOTO PA3BUTHS HA ne-
puoo 1o 2030 roxa craBsT Bce Oosiee U Oo0Jiee aKTyadbHBIM TpeOOBAHUE OLICHUTH, Ha
KaKOM YpOBHE HAaXOJUTCA CTpaHa B MPOLECCE NOCTUKEHUS 1ielied u OyAeT Ju Jo-
cturnyTa ycraHoBieHHas 1enb [{[YP k 2030 rony? UToObl OTBETUTH HA 3TU BOIMPOCHI,
HEKOTOPBIC BEIYIIME MEXKIyHAPOHbIC areHTCTBA pa3padoTaiu pa3IuuyHbIe METOJI0-
JOTUYECKUE TTOAXOAbI I OLIEHKU TEKYIIEH CUTYalluu, MPEICTAaBICHHON MOCIEIHU-
MU TOCTYNHBIMU TaHHbIMU N0 L{YP, 1 Toro, 4ro MOXHO 0XKMIaTh HA KOHEL[ OTYETHO-
ro Nepuoja. DTU Pa3HbIE METOJIOJOTUYECKHUE MTOIXOAbl YACTO BBI3BIBAIOT HEOIpEIE-
JIEHHOCTh U MyTaHMILy CPEU MOJIb30BaTENIEH, MOCKOJIbKY UX PE3ybTaThl 4acTO HE-
MOCJIEIOBATENbHBI, @ MHOTJIA U IPOTUBOPEUUBHI.

B sT0i1 paboTe MBI COCPEIOTOUEHBI HA CTATUCTUYECKUX ACIIEKTaX MOAXOIO0B K
MOHUTOPUHTY mporpecca B goctwxkeHuu L[YP. Jlnsg 3Toro B KadyecTtBe OTHpPaBHOU
TOYKH OyAET MPOBOAUTHCS Pa3IUYMEe MEXKIY: 1) TeM, 4TO JOJDKHO OBITh M3MEpEH-
HbIM; W 2) MOCJE NPUHATUSA PEUICHUs, KaKOW METOJ U3MEPEHUS CIEAYET MPUHSTh.
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HauHem ¢ kpuTHuUeCcKOTO aHajr3a BO3MOXKHOCTH MPUMEHEHUS] MEXIyHapOIHbIX Me-
TOJWK, PEII0KEHHBIX TaKUMH opranuzanusamu, kak SDSN, O93CP, Espocrar, 9C-
KATO OOH u ®AO k u3MepeHuo mporpecca B 00J1aCTH yCTOMUUBOTO Pa3BUTHUS B
Pecny6muku benapych 0630pa MeToANK

[IpeumymecTtBamu npuMeHeHuss Metoauku SDSN sBisitoTCA mpocrora pac-
4eTa JIJIs T0JIb30BaTeNs U HATMYNE YMCIIOBBIX EeNIeBhIX 3HaUeHUH. (OduimanbHbIi
calt Ceru pemenuii OOH B ob6nactu ycroituuBoro paszButusi (SDSN) URL:
https://www.unsdsn.org). B Pecniybnuke bemapych 1eneBbie 3HaUCHUST YCTaHOBIIC-
Hbl Yy 33,2% wu3 pa3palbarbiBaeMblX HMHIUMKATOPOB. B ToXe BpeMs TPyAHOCTU B
NPUMEHEHUU CBSI3aHBI C TEM, UTO U3MEPEHUE TEKYILIETO COCTOSHUS B 00JaCTH MPO-
rpecca B goctwxkeHuu [[YP nmo metoquke SDSN naetr ero oneHnky B Oamnax (mpo-
LEHTAaX) OTHOCHUTEIbHO Haubojee OTCTAIIIUX CTPaH, a HE COOCTBEHHOI'O MpPOWi-
JEHHOTO MYTH; TpeOyeT YCTAHOBJIEHHE «CTAaTHUCTUYECKOW» 3aJauyu; a TaKKe He
CMOTpsI Ha TO ,4TO MPEANOJI0KEHHE O JUHEHHOM POCTE BO BPEMEHH JOBOJIHHO
MPOCTO, OHO HEJOCTATOYHO JIJII OMMCAHUSI JUHAMUKU CJIOXKHBIX SIBICHUW BO Bpe-
MeHH. J{axke B myduieM ciaydae ¢ Hadaja BpeMeHHoro psiaa B 2015 r.y 51,7% wus
pa3pabaThiBaeMblii MHIUKATOPOB KOJIMUYECTBO TOYEK JAHHBIX, IOCTYIHBIX B HACTO-
qliee Bpems, MpeBblmiaeT 3. B 3TOM KOHTEKCTE MBI IpeajaraeM NOCTYJIHUpOBAaTh,
yto mnokazarenu I[YP cienyroT reomeTpudyeckomMy pOCTy C TEYEHHUEM BPEMEHHU
(mpunsTo Takxke B Tabmuie nmporpecca OOH na 2020 rox)

Metonuka ODCP (Odunmanshbrii caiit oundauorexku ODCP URL: https://read.
oecd-ilibrary.org/development/measuring-distance-to-the-sdg-targets-2019_a8caf3fa-
€n) mo3BoJIseT N30ekKaTh MPEANOIOKCHUH O MOJICIH PocTa (JIMHEHHAS WIIH TeOMET-
pUYecKas); HE 3aBUCUT OT HAJIMYUs BBIOPOCOB; HE TpeOyeT mpeoOpa30BaHUil TaHHBIX
Y HaJU4us [EJIeBOr0 3HAUYCHHS, HO €€ MPUMEHECHHE 3aTPYAHSIIOT CIIMIIKOM KOPOT-
K€ BPEMEHHBIC Ps/IbI (B OCHOBHOM 3-5 TOYEK JIaHHBIX) U HEOOXOJIUMOCTh UMETh BCE
TOYKHU JAHHBIX BO BPEMEHHOM PsITy, a TAKXKE BIUSHHUE HA OIEHKY CTaHJIapTHOTO OT-
kioHeHus. Kpome atoro, craructudeckuii tect (koadduiment CriupMeHa) MOXKET
OBITh HEHAJC)KHBIM TIPH HAJUYMH ABTOKOPPEISAIUU U, HAKOHEIl, CIeAyeT OTMETUTH
CJIOKHOCTb BBIYMCIICHUN JJIS TIOJIb30BATEIICH.

[Mpeumymecta npumeHenus: metogukun JCKATO OOH (OdwunmanbHeiii cailt
DKOHOMUYECKOW M couuanbHOW kKomuccuu st Aszum u Tuxoro oxeana OOH
URL.:https://www.unescap.org/): o0si3aTeabHOE€ HAIMYHUE YUCIOBOIO IICJIEBOrO 3HA-
YEHUS; TEOMETPUYECKasi MOJEJb POCTa; PACUET CPEIHEr0 TEMIIA POCTa C MOMOUIBIO
CPEIHEB3BEILICHHOTO TEOMETPUUECKOTO (UeM BBIIIE BeC, TEM 0oJiee aKkTyajabHbI 3Ha-
YEHUS); UHJEKC 0KUJAEMOT0 pa3phiBa B MPOrPECCE PACCUUTHIBACTCS TOJBKO JJIsi UH-
JTUKATOPOB JOCTHKEHUE 1IN KOTOPBIX HE 0XKHUJACTCA (€CU 1eJIeBOE 3HAUCHUE YKE
JOCTUTHYTO WJIM MPEBBICUIIO €T0 WJIM 0KUAAETCS, YTO OHO JOCTUTHET IEJIEBOT0 3Ha-
yenus k 2030 roay, HHIUKATOp aBTOMATHYECKU KJIACCU(PUIIMPYETCS Kak «OyIeT J0-
CTUTHYTOY», a MHJCKC 0KUJIaeMOT0 TIporpecca ycTaHaBiIuBaeTcs paBHbIM (); HaTu4Iue
mab6siona aisa pacuera Ha caiite JCKATO OOH. CnoxXHOCTh UCTIONB30BAaHUS JaH-
HOW MeTOAMKHU A oreHku mporpecca poctwkenus LIYP B PecnyGnuke benapych
3aKJIF0YAETCS B TOM, YTO MHJEKC TEKYIIEro COCTOSIHUS UMEET TPAHUIIbl TOJIBKO OT -
10 mo +10, 9ro B ciryyae HaM4Msl HEOOJBIIOTO YHC/IA YCTAHOBICHHBIX IIEJIEBBIX
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nokasaresei s HekoTopsix nenen (L[YP 6, 10, 12, 14, 16) gaet cnuimkoM npuoiu-
3UTEJIbHBIC OIIEHKH; METOJMKa HE MPUMEHSETCS MPU HATUYUU MPOMYIICHHBIX 3HAYE-
HUUW WIM CIUIIKOM KOPOTKMX BPEMEHHBIX PAJIOB (IJIMHA psiia TOJDKHA OBITh HE MEHEe
5 ner, a nyume 10 ner); a UCHONB30BaHUE JIJISi MPOTHO3UPOBAHUS PErPECCUOHHBIX
MOZEJIEN MPEACTABISAET CI0KHOCTD IS I1OJIb30BaTENEH.

Meronuka EBpoctarta (Odunmansueiii cadt EBponeilickoii komuccuu. URL:
https://eur-lex.europa.eu/legal-content/FR/TXT/HTML/?uri=CELEX:52016DCO
739&from=EN) mpocta B mpuUMEHEHHH ISl TOJH30BATEIS, JACT BO3MOXKHOCTH
OIIEHKHU Mporpecca B OTCYTCTBUU 1E€JIEBbIX 3HAYECHUI U MO3BOJSET MPOBOJIUTH BCE
pacueTsl Mo ABYM ToukaMm JaHHbIX. B otduere 2021 r. o0b1yHO ¢ 2014 1o 2019 rox
unu ¢ 2015 mo 2020 roa. (B benapycu umerorcst nannsie aist 67,3% u3 205 pas-
pabaThIiBaEMbIX UHAUKATOPOB). B HEKOTOPBIX UCKIIOYUTENIBHBIX ClydyasX KpaTKo-
CPOYHBIN TPEH]I pacCUUTHIBACTCS Mg 00jiee KOPOTKUX MEPHUOJIOB BPEMEHH, €CIU
JOCTYIHBI TaHHbIE KaK MUHUMYM 3a TPH MOCIeA0BaTeIbHBIX Toga. C y4eToM 3TO-
ro, B Hameu pecnyosnuke mis 84,9% paspabarbiBaeMbIX HHIWKATOPOB HUMEETCS
BO3MOKHOCTh MpOBeCcTH OLeHKU. Kpome 3Toro, oHa mpeamnonaraer reoMmerpuye-
CKYI0 MOJIEJIb POCTa U COBMEMIAET OLIEHKY TEKYIIEro COCTOSIHUS U mporpecca. Ox-
HaKO OII€HKAa roJ0BOr0 TE€MIA POCTa TOJBKO IO JIByM 3HAYEHUSIM HE NPUHUMAET
BO BHUMAaHHUE TO, YTO MPOUCXOAUT MEXIYy HUMHU. JlaHHAs METOIMKA JJIsl arperupo-
Banus 1o Llenu TpeOyer mpeoOpazoBaHue MaHHBIX B Oalbl M, CaMOE TJIaBHOE, HE
YUYUTHIBAET HETaTUBHYIO TEHICHIIMIO U3MEHEHUSI MHJIUKATOpa B CIydae TEKYIIEro
MPEBBIIICHUS 1[€JIEBOT0 3HAYCHUS.

[IpeumymectBa npumeHeHus: meroanku ®OA (Oduumaneheiii caiit GAO.
Ilenm B obmactu ycrorumBoro pasputus URL: https://www.fao.org/sustainable-
development-goals/ru/) takxe COCTaBJISAIOT MPOCTOTA pacueTa Ui MOJb30BATEIISA; I'€0-
MeTpUYecKas MOJEIb POCTa; BO3MOXKHOCTh MPOBEACHUS BCEX PACUETOB IO JIBYM TOY-
KaM JaHHBIX U 00s3aTeIbHOC HAIMYUE YUCIIOBOTO IIEJIC€BOro 3HaueHus. B Toxxe Bpems
OIICHKA TEKYIIIETO COCTOSIHUSA HE MPeayCMaTpUBAET CTaHAapTU3AlUU 3HAUCHUN WHKA-
TOpPOB, W, CIIEOBATENIbHO, OTCYTCTBYIOT €/IMHbIE KOJUYECTBEHHBIE KPUTEPUU KIACCH-
(buKaIMK Mo KaTeropusiM PacCTOSHUS; arpErupOBaHUs 110 1ENISIM HE TIPOU3BOIUTCS, OHO
MPOM3BOJIUTCS TOJILKO MO CyOpernoHaM, perMoOHaM M MUPY B 1I€JIOM B paMKaX OTAEIb-
HBIX MHAMKATOPOB; CUCTEMbI KPUTEPHUEB IS ONIPENICTICHUs TUIa TIporpecca (TeKyIero
COCTOSIHUSI WJIM TEHACHIIMI) HE UMEIOT YHUBEPCAIIBHOI'O XapaKkTepa U MOTYT OTINYAThCS
0 OTIEIbHBIM HWHAMKATOPAM C Y4YETOM BCEX €ro XapaKTepUCTHK (HOPMATHBHOE
HaIpaBJICHUE, HATMYKUE U XapaKTep YUCIOBOTO 1IEJIEBOTO 3HAYCHUS MHUKATOPA).

AHanu3upys BO3MOXHOCTH TMPUMEHEHHSI MEXKIyHAPOJHBIX METOIUK K HU3Me-
peHuto mporpecca B 00JacTH YCTOMYMBOro pa3Butus B PecnyOnuku benapyces,
PEXKIe BCEro, CIEyET OTMETUTD PsiJl 00s13aTENIbHBIX YCIOBHIA:

1. BceoOnemmmromuii oT4eT 0 mporpecce B goctxenuu [[YP momken Bkiro-
4aTh OIICHKY KaK TEKYIETrO COCTOSHHS, CBA3aHHOTO C TMOCICAHUMHU JOCTYIMHBIMHU
JAHHBIMHU, TaK U Mporpecca B NJOCTWKEHUM Lenu. Hanpumep, crpana, koTopasi 04eHb
OJIM3Ka K 11e7TU, MOKET OBITh B HEOJIATOMPUSATHBIX YCIOBUSX JUISI €€ TOCTHXKEHUSI €CIIN
B MOCJIEHUE TOAbl TEHACHIIUS CIUIIKOM MEJICHHAs, WM HalpaBJICHUE U3MEHEHUI
NEPEMECTUIIOCH B POTUBOINOJI0KHYIO CTOPOHY.
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2. BaxxHbIM orpaHMYeHHEM B BBIOOpPE JIydIlel METOIOJIOTHH SIBIISIIOTCS KOPOT-
KH€ BPEMEHHBIE Psijia, MOCKOJIbKY OOJIBIIMHCTBO MHAMKATOPOB L[YP oTHOCHTENBHO
HOBBIE. B cBsI31 ¢ 3TMM HEOOXOIMMO HUCIIOIB30BATh IOCTATOYHO MPOCTHIE METO10JI0-
TMYECKHUE TIOJIX0/IbI, KOTOPbIE OyIyT MOJIXOIUTH ISl BCEX BO3MOKHBIX CUTYaIUH.

3. UtoOb1 00ecneunTh JOCTATOYHO HAJIEeXKHBIC Pe3yIbTaThl OLEHKU Mporpecca,
HEO0OXO/IUMO YyUUTHIBATH:
a) HaJM4Me LEJIeBOr0 3HAUYEHUs, YTOObl CPABHUTH (PAKTUUECKHM pOCT ¢ TpeOyeMbIM
POCTOM JJIsi IOCTHKEHUS 1IN, a Takke nporuo3 Ha 2030 rox c ueneBbIM; 0) T
nanabX L{YP: cooTHOmeHus, 6abl, YuCIOBbIe 3HaUeHUs (a0COMIOTHBIE BETUYHHBI,
JI0JI1); B) JJIMHY BPEMEHHOTO psJa.

Pacnipenenenne nokasarenei, ONpeneaeHHbIX 1 MOHUTOPHHIA JTOCTUKEHUS
IYP B Pecnybnuke benapych mo Haau4uio 1eJEBbIX 3HAYECHUM, TUIY JAHHBIX U
JUTMHE BPEMEHHOTO psifa 3a nepuos ¢ 2015 mo 2020 robl, mpeacTaBiIeHO B TAOIHUIIE.

Tabnuna 1 — Pacnipenenenue nokasaTeneu, onpenaeaeHHbIX JIsi MOHUTOPHHTA
noctwkenust LIYP B Pecriybnuke benapych, 1o HamM4uio 1eIeBbIX 3HAUCHUH,
TUIMY JaHHBIX U JJIMHE BpEMEHHOTO0 psja 3a nepuoj ¢ 2015 mo 2020 roasl

KommuecTBo nankaro- KonuyecTBo pakTruecknx 3HAYCHHUA UH-
e KonnuecTBo | poOB ¢ yCTaHOBIIEHHBIMU JIUKaTopoB 3a nepuox ¢ 2015 roga
UHJIUKAaTOPOB | YHCJIOBBIMU LIEJIEBBIMU (* - B TOM 4mncIIe 32 JIBa COCETHUX T0/1a)
3HAYECHUSIMU Her | 1 2(*%) 3-4 5-6
1 24 22 1 1 2(2) 3 17
2 14 2 6 0 3(3) 2 3
3 28 14 6 0 0 2 20
4 12 0 2 6 1(1) 1 2
5 14 4 2 3 1(1) 2 6
6 11 2 2 1 1 3 4
7 5 2 0 1 0 0 4
8 19 5 3 0 1(1) 4 11
9 13 6 1 0 0 2 10
10 13 0 7 1 0 0 3)
11 19 9 3 1 2(1) 3 10
12 17 2 7 0 0 1 9
13 8 6 1 0 1(1) 2 4
14 2 2 0 0 0 0 2
15 19 S) 2 1 0 3) 11
16 25 2 9 3 1(1) 3 9
17 22 5 8 0 1(1) 2 11
Htoro 265 88 60 |18 14(13) 35 138

Hcrounuk: cobcTBeHHAs pa3paboTKa.

PaccmotpeB Bce mpeuMymiecTsa M TPYIHOCTH IIPUMEHEHUS MEXIYyHApOIHBIX
METOIUK JIJIA OlleHKH mporpecca nqoctuxenuii [[YP B Pecnybnuke benapyce npena-
raercs MCIoIb30BaTh KOMOMHALIMIO TOAX0A0B npeiaraembix EBpoctatom n DCKA-
TO OOH. A umeHHo:
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1. Oyenxka mekywe2o cocmosinusi 6cex UHOUKAMOPO8, a makdice npozpecca 8
cayuae Omcymcmeus Yeaeso20 3HA4eHUA!

[Ipennmaraercss UCHONAB30BaTh IMOKA3aTElb CPEAHETOJOBOrO TEeMIa MPUPOCTA
(moxxon EBpocrara)

NAGR, = (2t )/t g
Xito

rae  Xit - 3HaYeHus uHAuKaropa [IYP B «tekymem» romy t (mocieaHsist JOCTYITHAS
TOYKA JAHHBIX);

Xito - 3HAUEHHE UHIUKATOpa B «0a30BOM» TOJY;

Tun TpeHaa onpenenseTcs o CUcCTeMe KpuTepueB. g MHIUKATOPOB, II€ XKe-
Ja€MO€ HaIpPaBIICHHE - CHI)KEHUE, KATETOPUU MEHSIOTCSI MECTAMH.

Tabnuua 2 — Cucrema KpUTEpUEB JIJIsl OTPEICTICHUS TUIA TPEH A
o Mmeronosoruu EBpocrara

Kpurepuu misa paktudeckoro temmna
CumMBoa Tun Tpenna
pHUpoCTa
,l, Cy1iecTBeHHOE MaJieHue MmeHee -1 %
x Hes3naunrenbHOE CHIKEHUE -1%:; 0 %
f MeieHHBIH POCT 0%:1%
1‘ 3HaYUTEIbHBIN POCT 1 % u Oonee

Ha srane arpernpoBanus g kaxaon LIYP tun tpenna onpenensierca Ha oc-
HOBE pacueTa CpeHero 0aia ee MHANKATOPOB C PaBHBIMU BECAMU.

Bbain o kaxxaoMy MHIUKATOPY 3a MOCJIEIHUE MSTh JIET PACCUUTHIBACTCS ITyTEM
nuHeitHoro npeoOpa3zoBanus 3HaueHud (CAGR), npu 3TOM TOYKM OTCedeHUs ycTa-
HaBJIMBarOTCs npu temnax npupocra 2,0 % n — 2,0 %. [lokazarenn ¢ TemmomMm npu-
pocta poBHO 0 % nonydaroT oueHky 0. [Tokazarenu ¢ Temnamu npupocta 2 % u BbI-
e B HY>XHOM HaIlpaBJICHUHU MOMy4aroT Oamur +5 0auioB, MOKa3aTeNd C TEMIIAMU
npupocta 2 % U BbllIe B HEMPABUILHOM HAIPaBJICHUM TOJYYalOT OLIEHKY — 5 Oa-
noB. Ilokazarenu ¢ remnamu npupocta oT 0 % 10 2 % B HY’KHOM HaNpaBJIEHUU TO-
aydaroT Oamn +2,5. [lokazarenu ¢ remnamu nipupocta 0 % 10 2 % B HeNpaBUWIHBHOM
HaIPaBJICHUH MOJTYYaloT OIEHKY — 2,5 6aioB.

[To cpennemy GaiTy MOKET NPOUCXOAUTH AanbHelee panxkupoBanue [[YP

2. Oyenka npoepecca 6 ob1acmu YyCmouyuugo20 passumus. ONpeaeIIeHUe OXKHU-
JTA€MOTO0 pa3phiBa B MPOTPECCE, a UMEHHO, HACKOJIBKO BEPOSITHO, YTO TENIA OYyAYT J0-
cturayThl kK 2030 rony (moaxonq 9CKATO OOH)

DTansbl OLICHKU:

A) OmpeneneHue MPOrHO3UPYEMOE 3HAYEHUE MHAMKATOpA ISl I[E€JIEBOTO
2030 roga METOAOM DKCTPAIOJSAIHUKA TI0 CPEIHETOJOBOMY CPEIHETOJIOBOMY B3Be-
IIEHHOMY TEMITy pOCTa.
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b) Pacuer unzekca 0)XxuaaeMoro paspbiBa B mporpecce mo ¢popmyiie:

— |TV - X*2030 | %100

P | TV — X015 |

rae TV - meneBoe 3HaUY€HHE UHAUKATOPA

Xo015- akTHueckoe 3HaUeHne uHaukatopa B 2015 rony;

X*2030 - MPOTrHO3UpPyEMOE 3HAaUYCHUE UHIUKaTopa 1 1eneBoro 2030 roaa

NHpeke oxuaaemMoro mporpecca pacCUUTBHIBAETCS TOJBKO JUISI MHIMKATOPOB,
0 KOTOPBIM 1I€JIEBbIE 3HAUYCHUSI HE OyAyT JHOCTUTHYTHI, MHAU€ €My MPHUCBAUBACTCS
3HaueHue, pasHoe 0. (CpaBHEHHE MPOTHO3UPYEMOTO U 1I€JIEBOTO 3HAUCHMUS)

B) Jlna xauecTBEHHOUW OLIEHKH OKHMJAeMOro mporpecca B aoctwxeHuu L[YP
st lpg yCcTaHABIMBAIOTCSI TIOPOTOBBIE 3HAYEHUSI, HA OCHOBE KOTOPBIX BBIACIISIIOTCS
3 ypOBHS JOCTHKEHUS Mporpecca:

* [I€JIEBOE 3HAUCHME OYyIET JOCTUTHYTO MPHU TEKYIIEM YPOBHE WX MPU MUHHU-
MaJIbHBIX JOMOJHUTEIBHBIX YerusX (0 < Ipg < 10);

* HEOO0XO0JMMO YCKOpPEHHE NTUHAMUKH i focTrkenus 1enu (10 < Ipg < 100);

* Iporpecca He 0XKUIAETCA, UAET U3MEHEHHUE B MPOTUBOIIOI0KHOM HaIlpaBJie-
auu (lpg > 100).

Yewm Oombiire lpg, TeM Oombliiee ycuime He0OX0AMMO MPUIIOKUTE B OCTABIIHICS
poMeXyToK BpemeHu s goctwkenus LIYP k 2030 r. B ciydae npeBblllieHUs] WH-
nekcoM oxuaaemoro nporpecca 100 umeer Mecto perpecc, T.e. ABHXKEHUE OT LETIen
YCTOMYHMBOTO Pa3BUTHUS B MPOTHUBOMOJIONKHOM HAMPABICHUH

I') ArperupoBanue no llenu: Kaxnoe 3HaueHue mnokaszaTenel MHAMKATOPA
yCpeIHseTCa cHavalla 1o 3aja4yaM, 3aTeM 0 BCeM 3a/ilayaM MPOBOAUTCS YCPEIHEHUE
0 BCEM CpeIHUM MokazaTensiM. Ha Bcex aTamax ycpenHEHHsI Beca MPUHUMAIOTCA
PaBHBIMH.

Armnpobarys METOJIUKH TO3BOJIUJIA TTPOBECTU OIEHKU TEKYIIErO0 COCTOSHHS U
nmporpecca JOCTHXKEHHS 1ieJiel yCTOMYnBOro pa3Butus B Pecryonuke benapyces.

AdanacoeB B.H.
OOKM. 9KOH. HAYK, npogheccop, 3a8. kaghedpou cmamucmuxu u skoHomempuxu OI'Y
Agpanacves B.H. CTaTUCTHUECKUE METO/IBI H3MEPEHUST YCTOMYUBOTO Pa3BUTHS

CraTucTnyecKue MeToAbl H3MEpPeHUsl YCTOMYHBOI0 Pa3BUTHS

CratncTrKa — HayKa O METO/1aX KOJIMYECTBEHHBIX XapaKTEPUCTHK COBOKYITHO-
CTEH BapbUPYIOIIMX SBJIICHUM, MX aHAJIU3, MOJECIMPOBAHWE W NPOTHO3HPOBAHME.
NMeHHO ¢ 3THX MO3ULUKA MBI U PACCMOTPUM OOBEKT MCCIEIOBAHMS, MPEIIIOKEHHOM
OPrKOMUTETOM TeMbl KOH(epeHunH. PaccMoTpeHHBbIE nanee METOJbl M3MEpEeHUus
YCTOWYMBOI'O Pa3BUTHs YUTAIOTCA HAMH CTYJECHTaM IO IUCLUILNIMHAM «AHaJIN3 Bpe-
MEHHBIX PSZ0B U IPOTHO3UPOBAHUE» U « DIKOHOMETPUUYECKOE MOJIEITUPOBAHUEN.
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Yemoiiuueoe pazeumue coyuanvno — Ikonomuueckux npovyeccog, noHamue
MHOo2onaan060e. Er0 KONMYECTBEHHBIC XAPAKTEPUCTUKH, CIIEIYET pACCMATPUBATH C
JBYX TO3ULIHAMN:

— YCTOWYMBOCTH YPOBHEN BPEMEHHOIO PSAa;

— YCTOMYMBOCTHU TEHJEHIUU (TPEHA).

Bomnpoc onpeneneHus: NOHATUS yCMOUYUEOCHb PA36UMUSA, HEBO3MOXHO pe-
MIUTHh 0€3 CTATUCTHYECKOW TEOPUU TUHAMHYECKOTO psifa, pa3paboTaHHON W3BECTHBI-
mu cratuctukamu B.M. O6yxoBbiM, H.C. UeTBepukoBsiM, Anb6. JI. BaliHmTeitHoM,
C.I1. bo6poseiM, b.C. fActpemckum, M.M. HO36ameBbiM. CoriracHO 3TOH TEOpHUH
CTaTUCTUYECKUH TOKAa3aTellb COACPKUT B ce0e AIEMEHTHl HEOOXOAMMOTO U CITydaii-
Horo. HeoOxoaumocTs mposiBisieTcst B popMe TEHAECHIUHU JUHAMUYECKOTO psia, CIy-
yailHOCTh — B (hopMe KoJieOaHUN YpPOBHEH OTHOCUTEIBHO KPHBOM, BBIpaXKArOIIEH
TeHJIeHIINI0. TeHIeHIINe XapaKTepu3yeTcs MPoLecC IBOIIOIUHU (Pa3BUTHA).

Y CTONYHUBOCTh PAa3BUTHUS COLUAIBHO-3KOHOMUYECKHUX IMPOLIECCOB — ITO HAJM-
yre HEOOXOIMMOM TEHICHIIMU y M3yYaeMbIX CTATUCTHMUECKHUX IMOKa3aTele ¢ MUHU-
MaJbHBIM BJIMSIHUEM Ha HUX HEOJIAronpHUsITHBIX YCIOBUH.

OTcroz1a BBITEKAIOT OCHOBHbIE MpebOo8aHUs YCIMOUYUBOCTNU PA3GUINUSL

— MUHUMUA3AIMS KoeOaHnii ypOBHEH BPEeMEHHOTO Ps/Ia;

— HaJIMYME OINPENIEICHHON, HE0OX0IMMOM JJ1s1 O0IIECTBA TEHACHLIMN H3MEHEHUS.

OneHnBaTh yCTOMYMBOCTH PA3BUTHS MOKHO Ha Pa3IW4HbIX sABICHUAX. [Ipn

ATOM B 3aBUCUMOCTHU OT SIBJICHUSI OyAYT MEHSTHCS MOKa3aTelu, KOTOPhIE MCIOJIb3Y-
I0TCA B KayecTBe (popM BBIpAKEHHUA CyIIeCTBa uccieayeMoro mnpouecca. Conepxa-
HUE MOHATHS YCMOUYUBOCHb TIPU TOM OCTAETCS HEU3MEHHBIM.
MeTtoabl u3MepeHusi yCTOHYNMBOCTH YpoBHe# psina. Hanbonee mpocteiM, aHalo-
TUYHBIM pa3Maxy BapualHWHU MPH HW3MEPEHUU YCTOMYMBOCTH YPOBHEN BPEMEHHOTO
psina sBISIETCS pa3Max KojaebieMoCTH (BOJAaTHIIBHOCTH) CPEIHUX YPOBHEH 3a Onaro-
NPUSTHBIE U HEOJIArONMPUSTHBIC, B OTHOLIEHUH K U3y4aeMOMY SIBIICHUIO, MEPUOJIBI
BPEMEHU:

R? = Y6raze — Yueonae- (1)

[Ipudyem Kk OJArOMpHUSTHBIM TMEPUOJAM BPEMEHH OTHOCSTCS BCE TMEPUOIBI C
YPOBHSIMH BBIIIIE TPEHAA, K HEOIAroMpUATHBIM — HUXE TpeHJa (0JIHaKO, HAIpUMED,
IpY U3YYCHUH JUHAMHUKA MMPOU3BOIUTEIHHOCTH TPYAd, €CIU 3TO TPYIAOEMKOCTh, TO
BC€ JIOJDKHO OBITH HA00OPOT).

OTHoOIIIEHHE CPEAHUX YPOBHEH 3a OJIaronpHUsATHBIC TIEPUOALI BPEMEHH K Cpe/I-

HUM YPOBHSM 3a HeOIaronpusTHble Yo IVue Taxoxe moxer CIIY’KHTb IIOKa3aTeIeM
YCTOWYMBOCTH YpoBHEH. UeM Onmke K €AMHULE OTHOLICHHE, TEM MEHbLIE KoyelJe-
MOCTb (BOJATHJIBHOCTB), @ COOTBETCTBEHHO BBIIIE€ yCTOMYMBOCTh. Ha3zBaiu Mbl ero
UHIEKCOM YCTOMYMBOCTH YPOBHEN JUHAMUYECKUX PSAJIOB U 0003HAUNIIN:

iy = Yo iy iy = s (2)
Yuebnae Yu

Youe ! Vuae — oTHOmMEHME CpEIHEW YPOBHEM BBIIIE TPEHJIA K CPEIHEH YPOBHEH HUKE
TpeHJa (Ipy TEHACHIUU POCTA).
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[Tpu u3mepenuun kosae0aeMOCTH (BONATUILHOCTH) YPOBHEH HMCUHUCIIIOTCS 0000-
LIAFOIIUE TTOKA3ATENN OTKJIOHEHUI YPOBHEU OT TPEHA 3a UCCIIEYEMBIN TIEPUOL.

OCHOBHBIMHM a0COJIIOTHBIMH TOKa3aTENSIMH, SBIISIOTCS CpelHee JIMHEWHOE U
CpeaHee KBaAPATHYECKOE OTKIOHEHNS:

CpeIHEeE JIMHERHOE OTKJIOHEHUE

Zln: | i_~i|
a(t) = =225 (3)

CPCAHCC KBAAPATHICCKOC OTKIIOHCHHUC

Y i—yi)?
Sy(0) = =22 (4)

rae  Yi— (akTU4eCKui ypOBEHb;

Yi_ BLIpaBHEHHBIH ypOBEHb;

N — YUCIIO YPOBHEW;

P — 4KUCI0 TapaMeTpoOB TPEHAA;

t — HoMepa JsieT (3HaK OTKJIIOHEHUS OT TPEH[A).

DT NOKA3aTeJIM BBIPAKAIOTCA B €AUHUILIAX U3MEPEHUS aHAIM3UPYEMBIX YPOB-
HEW M HE MOTYT CIY>KHUTh JIJIsl CPABHEHUSI KOJIEOAHUM pa3IUYHbIX TUHAMUYECKUX Psi-
JIOB.

Jlnst xapakTepuCTUKH ycTroWuuBoctu (HeyctoumBoctu) JI. brmandopn u
C. Oddar pexOMEHIYIOT CIEYIOIIUE TIOKAa3aTENH

1. Ilpoyenmuwiti pazmax (Percentage Range) — PR:

PR = Wy — W, (5)

rae Wwm = max (Wz, ...We1);
W =min (Wa, ...Wya);

W = |Xt B Xt—1|

t

-100,t=1,,n.
t-1
PR omeHHBaeT pa3sHOCTh MEKIY MaKCHMMAaabHBIM W MHHHMAJIBHBIM OTHOCH-
TEIbHBIMU TIPUPOCTAMH B TIPOIIEHTAX.
2. Tlokasarens croawsawue cpeonue (Moving Average) — MA, olieHUBaeT Be-
JTMYUHY CPEIHEr0 OTKIOHEHHUS OT YPOBHS CKOJB3AIIMX CPEIHUX:

3. 3
Nl

MA = t=r+
n+l-m (6)

! Blanford D. Offut S. A Review of Empirical Techniques for the Analisis of Commodity
Instability. — USsl. — 1983.
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t+r

2%
X, =+—,
m
rne  r=(m-1)/2;
M — NepUOJ CKOJIB3SAILIEN CPETHEN.
4. Cpeonee npoyenmnoe usmenenue (Average Percentage Change) — APC,
KOTOpPOE OICHUBACT CPEHEE 3HAYCHHE a0CONFOTHBIX BEIIMYNH OTHOCHTEIIBLHBIX TPH-

POCTOB U KBAAPATOB OTHOCUTCIIbHBIX ITPUPOCTOB!

2
C Xt B Xt—l‘ }
Z|:max(xt B xt—l) 100

APC =2
n-1 (7)

brnandopn u Oddar, ananuzupys BblIenepeducieHHble K03GOUITUEHTHI, OT-
MEYAIOT WX XOPOIIYI0 COTJACOBAaHHOCTh OTHOCUTENHHO Kod(duimeHta paHroB
CnupmeHa, 0 KOTOpOM pedb MONAET Aajiee.

OTHOCHUTEIBHBIC TTOKAa3aTe KOJIe0IeMOCTH (BOIATHIHLHOCTH):

KO3 ULIMEHT JIMHEHHON KOJIe0IeMOCTH

y (8)

KOd(phULIHEHT KOIeOIeMOCTH

y 9)

rie Y- CPEIHUM YPOBEHb pPsA.

OTH MOKa3aTelu OTPAKAIOT BEIMYUHY KOJIEOJIEMOCTH B CPaBHEHHH CO CPEJ-
HUM ypoBHEM psia. OHU HEOOXOAUMBI JUIsl CPABHEHUS KOJIEOIEeMOCTH (BOJIATUIIBHO-
CTH) IBYX pa3jM4HbIX SBJICHUH W yalle Bcero BeipaxkaroTcs B %. Eciu Vy(t) — koad-
¢buIMeHT K01e6JIeMOCTH, TO BETUYHHY

K, = 100 — Vy(t), (10)

HA3bIBAIOT KO3huyuenmom ycmouuusocmu. Takoe ompeaeneHue koddduireHTa
YCTOMUYMBOCTH MHTEPIIPETUPYETCS KaK 0OECIeYeHrne yCTOMUMBOCTH YPOBHEHN psja oT-
HocuTeIbHO TpeHaa b B (100 — V(1)) caygasx. Ecimu K, cocraui 0,9, 310 03Havaer,
yTO cpeanee kosnebanue cocrapisier 10% cpennero ypoBus. OqHaKO BEPOSATHOCTH TOTO,
YTO OTAENbHOE KoJieOaHue (T.€. OTKIIOHEHHE OT TPEH/1a B OTJEIIbHOM IIEPUO/I€ BPEMEHH )
HE TPEB30MIET cpeHel BenmunHbl kosebanuii Sy(t) cocrapnser mumb 0,68, eciu pac-
npejesieHre KoiaeOaHuii Mo uX BeJIMYUHE OJIM3KO K HOPMAIbHOMY .
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Hanpumep, koapdurueHT KonedieMocTu (BOJATHIBHOCTH) T0OX0A0B OI0KEeTa
OpenOyprckoii obnactu 3a siuBapb 20151, — gexabps 2020r. cocraBun 27%, cieno-
BaTEJIbHO, KO3 (PHUIIMEHT yCTONUNBOCTH ypoBHEH paBeH 73%.

MeTtoabl M3MepeHHsl YCTOHYMBOCTH TeHJeHUMH pa3BuTus. Haubosiee mpocTeiM
MoKa3aTesieM YCTOWYMBOCTU PA3BUTHUS HCCIEAYEMOTO SIBJICHHUS, SIBISIETCA KO3 uim-
enT Koppessuu panros Crimpmona Kp':
n
6 d?

n"—n (11)

rae  d — pa3sHOCTh PaHroB ypOBHEH u3ydyaeMoro psjaa (P,) U paHroB HOMEPOB IEPH-
OJIOB WJTM MOMEHTOB BPEMEHH B psiay (P);

N — YKUCJIO TAaKUX MEPUOJIOB UM MOMEHTOB.

Jlis onpenenenus kodduimenta koppensaiuu panroB CriupMeHa, BETMYUHbI
YPOBHEH M3y4aeMOro SIBJICHUS Yi HYMEPYIOTCSI B TIOPSIIKE BO3pAaCTaHUs, a IPU HaAJIU-
YUHA OJVWHAKOBBIX YPOBHEW MM IPUCBAMBACTCS ONPENCIICHHBIA PAHI, PaBHbBIM 4YacT-
HOMY OT JIeJICHUSI CYMMBbI PaHTOB, MPUXOASAIIUXCS HA 3TH 3HAYCHUs, HA YHCIIO ITHX
paBHbIX 3HaueHUH. [Ipu Hanu4MKM APOOHBIX PaHTOB HEOOXOIMMA MOIpaBKa K GopMy-
ne CnupMeHa:

6Zn:d2—A
i=1

Kp=l-—"2
P T Cn_12A (12)

1 m

A:EZ(Ais_Ai);
rie =

] — HOMepa CBSI30K T10 MOPSJIKY,

Aj — 4HCII0 OJJMHAKOBBIX PAHTOB B J-i CBA3KE (UHMCIIO OJJUHAKOBBIX YPOBHEH ).

[Ipn manoi BEPOSITHOCTH COBIIAJICHUSA YPOBHEW M JOCTATOYHOM HMX YHCIIE 3Ta
nonpaBKa HECYIIECTBEHHA.

Koadduiment panro nepruonoB BpeMEHU U YPOBHEH JNMHAMUYECKOTO psija,
MO>KET MPUHUMATh 3HaueHud B npeaenax ot 0 go +1.

WNurepnperanust 3Toro ko3 duiMeHTa TakoBa: €Clid KaxAbli YpOBEHb psiaa
MCCIIEIyEeMOTO MEPUO/IA BhILIE, YEM MPEABIIYLIEr0, TO PAHTY YPOBHEHU psAla U HOMEpa
JeT coBmaaaoT, Kp = +1. DTo 03HAYaeT MOJHYIO YCTOMYMBOCTh caMoro ¢akta pocTa
YPOBHEM psifia, HENMPEPBIBHOCTH POCTA.

Yem Ommxe Kp k +1, TeM Onmke pocT ypOBHEH K HENPEPHIBHOMY, BBILIE
ycToiunBOCTh pocta. [Ipu Kp = 0 pocT coBepiieHHO HeycToiuuB. [Ipu oTpunarens-
HBIX 3HaueHusAx Kp ueMm Onmxke K —1, TeM ycToiuMBee CHUKEHHUE U3y4aeMoro rnoka-
3arens. B paccMoTpeHHOM paHee psiy JMHAMUKHU J10X010B Oroxera OpeHOyprekoit
obnactu ko3 durment Cnupmena coctaBui 83,72%.

! Adanacres B.H., 1036ames M.M. KosdduuuenT Koppeasuun panroB Kak MOKa3aTesb
ycToiuuBOCTH AuHAMUKH // BecTtHuk cratuctuku. — 1983. — Ne 11.- 3c.
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Koaddumment ycroitumBoctu pocta (Kp) MOXHO MOJyYdUTh U TO JAPYrou
bopmyie:

12 P.-P,
; Y 3(n+1)

n®-n n-1 (13)

Kp =

DTOT BapHaHT pacdeTa HECKOJbKO coKpamaer BbluucieHus. Koappuuu-
eHT CnnupMeHa 31ech IPUMEHEH B COBEPLIEHHO HOBO ()YHKUHMH, M €ro HeJlb-
31 TPaKTOBaTh, KAK Mepy C6éA3u W3y4aemMoro siBjieHusi co BpemeHem. [lpe-
UMYILECTBOM KO3 (PULHEHTA KOPPEISUHA PAHTOB KaK NMOKa3aTelsd yCTOWYMBOCTH
ABJSIETCS TO, YTO JUJISl €r0 BBIYMCIICHUS HE TpeOyeTcs aHaJIUTUYECKOE BbIpABHU-
BaHHE JTUHAMHUYECKOTO psA/la — CIOXKHas M ypeBaras omMOKaMu CTaiaus aHaiIu3a
JUHAMHUKH.

Crnenyetr umeTh B BUIY, uTo Aaxe npu nosHoi (100%) ycroitunBocTH pocTa
(CHIDKEHHUS) B pAY IMHAMHUKU MOXET OBbITh KOJIEOJIEMOCTh YPOBHEH, U KO3PPUIIUEHT
ux ycroitunBoctu Oyzaer Hike 100%. Ilpu cnaboii konebnemoctd, HO emie Oosee
cna0oil TEHJEHUMHU, HAMPOTHUB BO3MOKEH BBICOKHMH KO3(DPPUUMEHT yCTOMYMBOCTU
YPOBHEW, HO OJM3KUH K HYJIIO KOA(P(ULMEHT YCTOMUYNBOCTU U3MEHEHHUS.

OOBIYHO 3T TOKa3aTeIu H3MEHSIOTCS COBMECTHO, OOJbIIas yCTOHYUBOCTH
ypOBHE HaOII0AaeTCs U OOJIbIIIEH YCTOWYUBOCTH N3MECHEHHS.

Henocratkom ko3 duumenta ycroitunBoctu pocra Kp siBisercst ero ciadas
YYBCTBUTEIBHOCTh K M3MEHEHHUSAM CKOPOCTH pOCTa YPOBHEH psila, OH MOXKET IOKa-
3aTh YCTOMYMBBIM POCT MPU HE3HAYUTEIBHO OTIMYAIOIIMXCA OT HYJS MPHUPOCTaxX
YPOBHEM.

B kauecTBe XapakTEpPUCTHKM YCTOMYMBOCTH W3MEHEHUS MOKHO HPHUMEHUTb
UHAEKC KOPPEISLHUU:

D)
' Z(yi_y)z ’ (14)

rae  Yi— YPOBHHM IMHAMUYECKOTO Psla;
y - CpeAHUMN ypOBEHB PAAA;

Vi - TCOPETUYCCKHUEC YPOBHU psiaa.

Nuaexke koppejsiiMu NMOKA3bIBAeT CTeNeHb CONPSIKEHHOCTH KoJieOaHui
HCCJIeAyeMbIX MOKa3aTelieil ¢ COBOKYNHOCTHI0O ()aKTOPOB, U3MEHSAIOIIUX UX BO
BpemMeHu. [IpubmmkeHue mHIeKca Koppensiuu K 1 o3HadaeTr OOJbIIyH0 YCTOWYH-
BOCTb U3MEHEHUS YPOBHEHN JUHAMUYECKOTO Psija.

CpaBHEHHE HWHJEKCOB KOPPEISIMU IO pa3HbIM MOKAa3aTeIsM BO3MOXHO
JUIIb TIPU YCIOBUM PABEHCTBA YMCJIa YPOBHEH, TaK C POCTOM JUIMHBI EPUOJA IPU
TOM e cpeaneM npupocte (by), Toit xe abcomoTHOH (Sy(t)) M1 OTHOCUTEIHLHON KO-
neomemoctu (Vy(t)), OH aBTOMATHYCCKH yBEIUYMBACTCS H3-3a HAKOIUICHHS HM3MeE-
HEHHU 32 CUET TPEHA.
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KommniekcHbie moka3areju (KpMTepUHM) yCTOMYMBOro pasButus. Cymr-
HOCTbh KOMIUIEKCHBIX IOKA3aTeJIeH 3aKI0YaeTCs B ONPEAEIEHUN UX HE Yepe3 YPOBHU
JUHAMMUYECKOTO psijia, a yepe3 Mmokaszarenu ux AuHaMuku. Tak M.M. FO36ameBbvm u

M.C. Kasiikunoii' ObI1 IpeuI0’keH OJUH U3 Takux nokasarenei (K). O onpenens-

eTcsi Kak OTHOLIEHHE CPEJHEro IpUpocTa JIMHeHOro TpeHaa Vi =a+bti, T.€. mapa-

MeTpa b k cpeHeMy KBapaTHYECKOMY OTKJIOHECHHUIO YPOBHEH oT Tpenaa Sy(t):

K=_P_
S, (1) (15)

Uem Oonpiie BenuurHa K, TeM MEHEE BEPOSATHO, UTO YPOBEHb Psifia B CIEIYIO-
meM neprojie OyaeT MeHbIIe mpeapayiero. Hampumep, eciim cautarth, Kak U paHee,
YTO pacnpeesnieHre Kojaebanuili 011M3Ko K HopMajabHOMY, TO ipu K = 1 BepOsSTHOCTb
TOTO, YTO OTKJIOHEHHE OT TpeH1a OyieT He OoJbIle MpupocTa (1Mo MOIYJII0), COCTaB-
nsiet F(1) ~ 0,68. TTockosibKy OTKJIIOHEHHUS OT TPEH/A Pa3HbIX 3HAKOB OJMHAKOBO Be-
POSITHBI, MOXHO CKa3aTh, YTO BEPOSTHOCTh TOTO, YTO YPOBEHBb CIEAYIOIIETO Toja
(Mecsa, THs) OyIeT HUKe, yeM npeapyaymiero, coctaBut 0,5 — F(t):2 = 0,5 - 0,34 =
= 0,16. Ecnu ke nokaszarenb K coctaBigeT TOAbKO 0,25, TO BEpPOSATHOCTh CHUKECHUS
YPOBHSI CIIEAYIOIIETO TEPHOJa IO CPaBHCHHWIO C TpeapiaymuM cocTaBuT 0,5 —
F (0,25) = 0,5 - 0,1974:2 = 0,4013. IIpu oTpHmareabHOM D BEepOSTHOCTh CHUKEHUS
ypoBHs cTaHOBHUTCS OoJbie 0,5: Tak, ecinu b = —0,4S5(t), T.e. K = —0,4, BepOATHOCTD
CHWKCHUS CJICTYIOIIETO YPOBHS TaKOBa:

0,5 F(-0,4):2 = 0,5 + F(0,4):2 = 0,5 + 0,3108:2 = 0,6554.

Kak Buaum, npu K = —0,4 TeHAEHUNS CHUKEHUS YPOBHEU €Ille TOBOJIBHO He-
YCTOWYNBA.
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bakymenko JLII.

00KmM. 3KOH. HAYK, npogheccop, 3a8. Kagheopoli NPuKIadHOU CMAmMuCmuku U Yughposvix mex-
HOJI02UT

OI'BOY BO «Mapuiickuii 20cy0apcmeeHHblil YHUBepCUmen»

bakymenxo JIII. VInHOBaliMOHHOE pa3BUTHE KaK (DAKTOP YCTOMUMBOTO Pa3BUTHUS TEPPU-
TOpUU

NuHOBanMOHHOE pa3BUTHE KAK (paKTOpP YCTOMYMBOIO PAa3BUTHS TEPPUTOPUIL

MHorue u3 Hac He IPEACTaBISAIOT CBOIO KU3Hb 0€3 HHTEpHETA, OJIHAKO OoJee 4
MUJIMAPIOB YEIOBEK MO-TMPEKHEMY HE UMeEIoT noctyna k MurepHery, u 90% u3 Hux -
HaceJieHUe pa3BuBaroluxcs crpad. [Ipeogonienne 3Toro nuppoBOro pa3pbiBa UMEET
peniaroniee 3Ha4eHue i 00ecreueHrs paBHOTO JOCTyIa K HH(POpMAIIUK U 3HAHUSIM,
CTUMYJIMPOBAHUS MHHOBAIMI U MPEANPUHUMATEIHCTBA, POCTA YPOBHS 00pa30BaHus,
CHIDKEHHUsI 6€3pa0bO0THIIBI U MPEO0JICHUS HUIIETHI.

IToBecTka mHS B 00JaCTH YCTOMYMBOrO pa3BuTus Ha mepuoa 10 2030 roga ObI-
na 3anyimena B 2015 rogy, 4ToObl MONOXKUTH KOHEN OETHOCTH U HANpaBUTh MUP Ha
IIyTh MHUPA, MPOLUBETAHKS U BO3MOXKHOCTEH U1l BCEX Ha 310pOBOM Iuia”eTe. Ha rio-
0aJIbHOM YPOBHE JIJIsl OCYIIECTBIICHUSI MOHUTOPUHTA U 0030pa Mmpoliecca peaan3aiuii
OblT oToOpanbl 17 neneit B oomactu ycrouuBoro passutus (L[YP) u 169 3anau.
Cucrema rno0anbHBIX TOKa3zarened Obuia pazpaboraHa MexyuyepekIeHYeCKON u
SKCIIEPTHOM T'PYNIOHN MO MOKa3aTessIM JOCTHKEHHS Iiejel B 00JlaCcTH YCTOMUYHUBOTO
pazsutust (MYODI'-ILIYP) u cornacoBana CraTuctuueckoil komuccueit Opranuzanuu
O6bequnennpix Hanwmii B Mmapte 2017 roga

B Hacrosiiee BpeMsi Mepbl, HapaBJIeHHbIE HA JOCTHXKEHUE I1IeJIe yCTONYMBO-
ro passutus (L[YP) B Poccuiickoii denepanuu, HHTETpUPOBAHbI B HAIIMOHAJIbHBIC
MPOCKTHI U JAPYTHE€ CTPATETUYECKUE U MPOTrpaMMHbBIC JOKYMEHTBHI, B TOM YHUCJE B
JOKTPHUHBI, TOCYJAPCTBEHHBIE MPOrPAMMBI, KOHUEMIHUH. JTU JOKYMEHTHI IO CBOEMY
CoJIep>KaHuI0 0000IIAI0T BCE 1IENIM YCTOMYMBOTO Pa3BUTHUSI.

B 2018 roay mns goctmwkenuss HanmmonanpHbIX 11enel pasButus Poccuu, 060-
3HaueHHbIX B YKa3e [Ipesunenta PO No204 ot 7.05.2018 [1].

B mapte 2019 r. 6pu1a yTBepikaeHa nporpamma «HaydHO-TEXHOTOTHYECKOTO
passutusa Poccuiickoin denepanuun», KOTOpas HaLEJIEHa HA PAa3BUTHE UHTEIIEKTY-
aJBLHOTO MOTEHIINAJa HAIlUK, BRISIBJICHUE U Pa3BUTHE TAJlaHTOB, CO3/IaHUE YCIOBUM
U1t TpoheCCUOHATBLHOTO PAa3BUTHUS HAYYHBIX U WHKCHEPHBIX KaJpPOB, MOIICPKKY
Hay4YHBIX MCCJIEIOBAaHUM W pa3pabOTOK, pa3BUTHE HAYyYHOU MHPPACTPYKTYpHI [2].
Onuum u3 peanuszyembix IIpaButensctBom Poccuiickoit denepaiuu OpoeKkTOB B
WHHOBAIIMOHHOU cdepe sBisiercs HamumoHanbHasi TEXHOJIOTHYECKas WHHUIIMATHBA
(HTH). HanmonanbHasi TEXHOJIOTHUUECKAsh MHULIMATUBA CTAaBUT CBOEH ILIEIBIO pe-
KOHQUTYpaIuio BCEH TEXHOJIOTMUYECKON U HAyYHOU MOJUTHKU CTpaHbl. B ycnoBu-
X 4-i mpoMbiluIeHHON peBosironuu 119 peanuzauus HanumonanbHOM TEXHOJIOTH-
YECKOW MHUILIMATUBBI, MPENOaraeT MOJACPKKY MPEeANnpUsITUNA, paOoTaOMIMX Ha
HanboJsiee MEePCIEKTUBHBIX, OBICTPOPACTYIIUX TEXHOJOTHYECKHX PBIHKAX: CO37a-
HUE OECIMUIIOTHOTO TpPaHCIOpTa (aBTOMOOMJIBHOTO, MOPCKOTO, BO3AYIIHOTO), Ma-
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JIbIX KOCMUYECKUX allapaToB, HEUPOTEXHOJIOTHM, TEXHOJOTUN HHTEJUIEKTYaJIbHOU
pacupeneseHHON YHEPreTUKH, HOBBIX MPOU3BOJICTBEHHBIX U COBPEMEHHBIX MEIU-
UHCKUX TEXHOJIOTUM U PSAZl IPYTHUX.

N3 17 neneit B obnactu ycrortunBoro passutus (ILIYP) desaman uenw ycroii-
YHBOTO Pa3BUTH, HANpaBlieHa HA CO3JaHUE yCTOMYMBOW MH(PACTPYKTYphI, COACH-
CTBUIO BCEOXBAaTHOM M YCTOMYMBOW WHAYCTpHAIM3alUM W WHHOBanuu. Ecinu pac-
CMaTpuBaTh Pa3BUTUE CTPaH C TOUKHU 3PEHUSI pPa3BUTHS WHHOBAIUMW, UHTEPEC Mpe-
CTaBJIACT MYyHKT 9.5 «AKTHUBHU3UPOBATh HAyUYHbIC UCCIICAOBAHNUS, HApaAIIUBATh TEXHO-
JIOTUYECKUN TIOTCHIIMAJ MPOMBIIIJIEHHBIX CEKTOPOB BO BCEX CTpaHaX, OCOOCHHO pa3-
BHUBAIOIINXCS CTpaHax, B TOM YHCIIE MyTeM cTuMmyjupoBaHus K 2030 romy WHHOBa-
IIUOHHOW JIESITEIIbHOCTH U 3HAYUTEIHHOTO yBEIMYCHHs YUCiIa paOOTHUKOB B cepe
HHOKP B pacuete Ha 1 MJIH. 4€TIOBEK, a TAK)KE TOCYAAPCTBEHHBIX M YaCTHBIX Pacxo-
noB Ha HUOKP». MuaukatopaMu TOCTHXKEHUS JAHHBIX Iieiel sBisitoTcs: Jlons pac-
xon0B Ha HUOKP B BBII u KoandecTBo ull, 3aHUMAIOIINXCS MCCIEI0BATEILCKOM
NEeATENbHOCThIO, HA MUJUTMOH JKUTEIIEH.

CornacHo JaHHBIM, B TIATEPKY CTPaH, JIUJAUPYIOMUX MO 00hEMaM WHBECTUIIUMA
B HUOKP B otHOCcuTensHOM BhipaskeHuu (pacxoqsl Ha HUOKP B mporieHTHOM 0T-
HoweHnu k BBII 3a mocnennuii roj IOCTYNHBIX JaHHBIX) BXoAsaT M3pawib u Pec-
nyonuka Kopes (4.6%) B KauecTBe MHUPOBBIX JIUJEPOB, 32 KOTOPBHIMU CIEIYIOT
[seituapus (3.4%), eenus (3.3%) u Anonus (3.2%). Oqnako peHTUHT U3MEHSIET-
Csl KOpEHHBIM 00pa3om 1pu ydete pacxogoB Ha HUOKP B aGconmoTHOM BbIpaykeHUU
(IITIC B mummmapnax nomtapos CIIA), rae goMuHUpyrOUME MO3UIMUA 3aHUMAIOT
KpynHbie skoHOMHUYeckue aepxanbl: CLIA (543), Kurait (496), Anonus (176), I'ep-
manus (127) u Pecriy6nuka Kopes (90).

B MexmyHapoiHOM MpakTHKe SIS OIEHKW WHHOBAIIMOHHOM C(pephbl BBIICISIOTCS
CJIEIYIOIINE OCHOBHBIE METO/IOJIOTMH OLICHKHU TTOKA3aTeNeH, XapaKTepU3YIOIINX €€¢:

— The European Innovation Scoreboard (EIS, EBpomeiickoe mHHOBaImOHHOE
obOcnenoBaHume),

— The International Innovation Index (III, MexayHapoaHbIi UHJIEKC UHHOBA-
TUBHOCTH),

— The Global Competitiveness Index (GCI, Uuaekc rmobaibHON KOHKYPEHTO-
CIIOCOOHOCTH),

— The Global Innovation Index (GII, ['mo6anpHBIN MHHOBAIIMOHHBIN UHJICKC).

I'nob6anvnstit unnosayuonnsvlii undexc cocranisier ¢ 2007 roga KOHCOPIUYM
Kopnensckoro ynusepcurera (CLIA), [lIkonsl 6usneca INSEAD (®panuust) u Bee-
MUPHOW OpraHu3aIuy HHTeIeKTyanbHoi coocTBeHHOoCTH (WIPO).

OxoHoMuueckuii u coumanbHbld coBeT OOH B cBoeit pezomtonmu 2019 r.
«Hayxka, TexHuKa ¥ UHHOBAIIMU B LIEJsAX pa3BuTHs» npusHain [ MU B kauecTBe aBTO-
PUTETHOTO HWHCTPYMEHTAa HM3MEPEHHUsT WHHOBAIMA B CBSI3UW C IEISIMH B 001acTH
yctoiuuBoro pazputus (LY P). TN nybnukyercs eXeroaHo, v ero siipoM sBISIOTCS
nokasarenu 3 (PEeKTUBHOCTH WHHOBAIIUNA, HA OCHOBAHUU KOTOPBIX COCTABIISIETCS PEeii-
TUHT UHHOBAIIMOHHBIX 3KOocucTeM 132 sxoHoMuK [3]. I'ToGanbHBIM MHHOBAITMOHHBIN
uaaekc (M) comepxuT aHanu3 HanOoJIee aKTyaIbHBIX TJIOOQIBHBIX TEHACHITI B
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oOnactu uHHOBaUMi. IHAeKe, MpU3BaHHBINA JaTh KAK MOXKHO 00Jiee MOJIHYI0 KapTHUHY
B 00J1aCTH MHHOBAIIMI, OXBaThIBacT 0K0JIO 80 mmoKas3aTejei, B TOM YHCIIe MOKa3aTellu,
Kacarolrecs: MOJIUTUYECKON CUTyalluu, CUCTEMbI 00pa3oBaHusl, HHPPACTPYKTYPHI U
CO37aHusl 3HAHUM B KaxJ0#l cTpaHe. MHaekc, mpu3BaHHBIN JaTh Kak MOXHO Ooliee
MOJIHYIO KapTUHY B 00JIaCTU MHHOBAIMM, OXBaThIBaeT okojo 80 mokasarene, B TOM
YHUCJIe MOKA3aTeNld, KacarolIuecs MOJUTHIECKON CHUTyaIluu, CUCTEeMbl 00pa30BaHMS,
UHGPACTPYKTYPHI U co3AaHus 3HAaHUN B Kaxaou crpane. GII-2019 chopmupoBan Ha
ocHoBe 80 moka3zareneil, 00beIMHEHHBIX B CEMb TPy, o 129 cTtpanam.

Uroroserit peiituar Gll paccunteiBaeTcs kak cpenHee nByx cyomnmaekcon. Co-
BOKYIIHBIM HAOOp mMokaszaTeseil AenuTcs Ha 2 MOArpymmnbl (WK Ha 2 CyOMHIEKCA):
pacrionaraeMble pecypchbl U YCJIOBHUS IJisl MPOBEICHHUS WHHOBAIUMN (CyOMHAECKC pe-
CYpCOB U YCJIOBHUM) U IOCTUTHYTHIX PE3yJbTATOB OT UX MpOBeAcHUA (CyOMHAEKC pe-
3ynbTatoB) [5, 6]. Takum oOpasom, cydunoexc pecypcos u ycrosuit (The Innovation
Input Subindex) nns nmpoBeneHNs HHHOBALMK COCTOMT U3 ISTH KOMITOHEHT, B YHCIIC
KOTOPBIX «MHCTUTYTB», «HeloBeUeCKUN KaluTajl U UCCIEN0BaHus», «Pa3BuTtrue uH-

GpacTpykTyps», «Pa3BuTHe BHYTPEHHErO pbIHKa» W «Pa3BuTHe OM3HEC-CPEIB»
(Puc. 1).

Hnoewe 3pPexnruenocmu wmnesay i
tInnovation Efficiency Ratlo)

|
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Pucynok 1 — ['moGanbHbIii MHHOBAIIMOHHBIN UHACKC
u ero coctapsromue (GII- 2020)

B cBoto ouepenpb, cyounoexc pesynomamos (The Innovation Output Subindex)
IpeCTaBiIseT co00i cpeaHee apupMeTUYECKOe JIBYX KOMIIOHEHT, KOTOPBIE OIICHH-
BaIOT PE3yJIbTAaThl HHHOBAITMOHHOMN JIEATEILHOCTH: «Pe3ynbTaThl B 001aCTH 3HAHUHT U
TEXHOJIOTUIY», «Pe3ynpTaThl TBOpUECKO AesTenbHOCTHY. Koadduiment s¢dexTus-
HOCTH WHHOBAIIMA OTPENENSETCs KaK OTHOIICHHWE NBYX CyOmHAEKcOB. [lokaspiBaet
PE3yJIbTaTUBHOCTh MHHOBAIIMOHHOM JIEATEIbHOCTH PU JAHHOM MHHOBAIIMOHHOM I10-
tenimaie - The Innovation Efficiency Ratio.

ITo nmoxka3arensm paccmarpuBaeMoro uHaekca no uroram 2020 roga crpaHoit
JuAEpoM B peiTuHre siBisuiach [1IBeiiapust co 3HaueHreM TJ100aabHOTO WHHOBAIHU-
OHHOI'0 MHJIEKCa, paBHBIM 66,08. B niarepky imaepoB takxke Bouwn [IBenus, CIIA,
BenukoOputanus u Hunepnanasl. Jlannyo rpynmny cTpad MO>KHO Ha3BaTh CTpaHAMMU-
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JUAepaMu IO TeMIaM pa3BUTHS MHHOBAIMOHHOW cdephl. Takke CTOUT OTMETUTH,
YTO B MIOCJICTHUE T'OJIbI MATEPKA JUJEPOB OCTAETCS HEU3MEHHOM.

CamocTosiTebHOE 3HAaUEHHE TPUHUMAET PaCCMOTpPEHUE MoJIokKeHusI Poccun
B MUPOBOM PEUTHHIE MO JTaHHOMY Moka3zarento. Tak, Ha 2020 rony P® 3anumaina
47 mecto B peutnHre, B To BpeMsa Kak B 2018 u 2019 roner nepxanace Ha 46 me-
CTe, CIe0BATEIbHO, HAOII0AEeTC YXYAIICHUE MO3UIMU CTPaHbl. 3JHAYEHUE WH-
nekca s Poccun cocraBuiio 35,63, 4yTo O0JibIlle MEIUAHHOTO 3HAYEHUSI, KOTOPOE
cocraBuisio 30,94, Ho Ha OGosiee yeM 30 MyHKTOB HIKE 3HAUEHHS CTPaHBI-ITHAEpA —
[Beiinapuun. [Ipuuem, B pedTUHTE O CyOMHAEKCY pecypcoB U ycinoBuil PO 3ans-
n1a 42 MecTo, a Mo CyOMHJEKCY pe3yiabTaroB Jiniib 58 MecTo. COOTBETCTBEHHO,
MOYHO CJIeJIaTh BBIBOJ O HAJIMYUU OJAaronpUATHBIX YCIOBUU 111 MHHOBAIMOHHOMN
17 nedarenbHOCTH, KOTOpask Ha JaHHBIH MOMEHT HE MPUHOCUT JOCTATOYHBIX pe-
3yJbTAaTOB [6].

B utorosom I'MN-2019 Poccus 3ansina 46-¢ MecTo, MOJHABIINCH HA JIBE CTY-
neHu ¢ 2015 roga ¥ COXpaHUB CBOM MO3MIIMU OTHOCUTENIBbHO ypoBHS 2018 roma
(Tabm. 1). HabmrogaeTcs cTaOUiIbHOE YIyUIlIEHUE CUTYalluu 10 CYOUHACKCY pecypcos
unnosayuu (+11 cTpok), HO MO3ULKUU CTPAHBI 3AMETHO CHUKAIOTCS IO CTENEHU BO3-
NEUCTBUS pe3yabmamos HAYYHO-MEXHUYeCKou U UHHOBAYUOHHOU OesamelbHOCHU
Ha SKOHOMHKY U 00miectBo (-10). Huzkas »¢h(HEeKTHBHOCT, WHHOBAIIMOHHOM jes-
TEJILHOCTH M CBSI3aHHBIX C HEHW MHCTUTYTOB oOmpeaessieT oTcTtaBanue Poccuu oT
CTpaH-JINJIEPOB.

Tabmuna 1 — Anaamuka nmo3unuii PO B '

Tomer 2015 | 2016 | 2017 | 2018 | 2019 | 2020

'u 48 43 45 46 46 47
Pecypcel nHHOBaIMi 52 44 43 43 41 42
PesynpTaTsl ”HHOBaLUI 49 47 51 56 59 58
KomnunuecTBo cTpaH B pelTHHrE: 141 128 127 126 129 131

Mmuoromepnas kinaccudukamus 129 crpan mupa npoBeIeHHAs 10 CyOUHIEKCY
PECYPCOB U YCIIOBHII) MO MSITH KOMIIOHEHTaM, B Yuciie KOTOpbIX « MHCTUTYTBI», «Ye-
JIOBEYECKHUI KamuTal U HUCCIeNoBaHus», «Pa3Butue MHPpacTpyKTyphl», «PazButne
BHYTPEHHETO pbIiHKa» U «Pa3BuTue OM3HEC-Cpebl» pa3/ieliniia CTpaHbl Ha TPU TPyI-
nbel. B rpynmny cTpaH ¢ BBICOKMM 3Ha4YeHHEM (Kiiactep 2) cyOMHIEKca pecypcoB BO-
nu 33 crpansl (nepsbie 15 ctpan: Hseiuapus, IBeunsi, Coequnennsie LlTaThi
Awmepuku, IlIBenns, Hunepnanasl, Benukobpuranus, Ounnauaus, anus, ['epma-
Hus, U3pauns, Pectiyonuka Kopest, Upnannust, I'onkonr, Kurtaii, SAnonus).

B rpynny ctpan co cpennum pazsutrem (Kmactep Nel) Bonumm 56 ctpas, B
ToM uncie u Poccust (nepsoie 15 crpan: Benrpus, JlatBusi, Manaiizus, CinoBakus,
JlutBa, Ilosbima, bonrapus, I'penusa, Beernam, Taumnann, Xopsarus, UepHoropus,
Poccuiickas ®enepanus, Ykpauna, ['py3us).
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Fpaduk cpegHnx Ana Kaxka. K.
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Pucynok 2 — I'paduk cpeHuX 3HaUEHUN KJIACTEPOB Mo cyOuHaekcy Pecypcbl

B tpertnit knacrep Bonumm 40 cTtpaH ¢ 6oJiee HU3KUMHU 3HAYCHHUSIMHU TTOKa3aTe-
neit: Kenus, Jlomunukanckas Pecriyonuka, Jlusan, Illpu-Jlanka, Eruner, [laparsai,
Ceneran, OobenuHenHas PecrnyOnuka Tanzanus, KamOomxa, DxBagop, Tamkuku-
cran, Hamu6wus, Yranna, beper Cinonosoit Koctu, 'ormypac) (Puc. 2, Tabu. 2).

Tabnuma 2 — Cpegaue 3Ha4EHUS KJIACTEPOB 10 CyOMHAEKCY Pecypcesr

Cpennue xnactepon (/lanHbie)

Knacrep 1 Knacrep 2 Krnacrep3

(cpennue (BBICOKHE (Hu3KHe
[IepemenHbIe 3HAUYCHMUS]) 3HAYEHMUS]) 3HAYEHMUS])
HNHCTUTYTHI 64,18571 84,83636 49,99500
YenoBeuecKnil KaruTall X UCCIEI0BAHUS 31,87679 52,31818 15,84250
Nudpactpykrypa 46,70000 61,48788 32,17500
Pa3BuTHe BHYTpEHHETO phIHKA 49,10536 60,62424 39,19000
Pa3BuTHe On3Heca 30,64286 53,20000 24,66000

[lo cyOunnekcy pezyavmamos (pe3yabTaTbl HHHOBAIIMI) CTpaHbl ObLIN pa30u-
ThI TAaK)K€ HA TPU KJIAcTepa: ¢ BBICOKUMHU (25 ctpan), cpeanumu (39 cTpaH) U HU3KU-
MU (65 cTpan) nokazarensimu: «Pe3ynbratel B 00JaCTH 3HAaHUN U TeXHOIOrui, «Pe-
3yJbTaThl TBOPUYECKOH AEATENBHOCTH». Poccus rmonana B rpyIiy CTpaH CO CPEIHUMHU
3Ha4YCeHUsMHU, 3aHsB TaMm 21 mecto (Puc. 3, Tabm. 3).

Taxum o6paszom, 3a nepuox 2013-2019 rr. Poccun yaanoch CymecTBeHHO pas-
BUTh MHHOBALMOHHBIA NOTEHIMAJ HA (POHE MUPOBOIO YPOBHS, YJIyUIlIUB CBOU IO3H-
uu B ['IU ¢ 62-ro no 46-ro mecta. B TO ke BpeMs B OCIIETHUE TOBI HAOTIOIAETCS
TPEHJ Ha 3aMEJICHUE TEMIIOB POCTa MOKA3aTEIEHd WHHOBALMOHHOM AECATEIBbHOCTHU.
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CpaBHHTENBHBIN aHAMHM3 JEMOHCTPUPYET, 4TO Poccusi oTcTaeT OT pa3BUTHIX M MHO-
rUX OBICTPOPA3BUBAIOIINXCS TOCYIAPCTB MPAKTUYECKH O MHOTUM METpHUKaM, Xa-
pakTepu3yromuM 3G (HEKTUBHOCTh MCIIOJIL30BAHUS PECYPCOB M CTEIICHb BO3/ICHCTBUS
pe3ybTaTOB HAYYHO-TEXHUYCCKONH W WHHOBAIIMOHHOM JIEATEILHOCTH Ha YKOHOMHKY
1 OOIIECTBO.

MpadmkcpeaHnx ans Kaxa. k.
65
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PA3BUTME TEXHO JIO WA M 3KO HO MUKW 3 HAHWUIA

PA3BWUTUE KPEATMBHON A EATE/IbHOCTU -*— Knacrep 1
-=— Knactep 2

MepemeH. -2 KnacTep 3

Pucynox 3 — I'paduk cpenHux 3HaueHUMN KIACTEPOB MO CyOuHeKkcy Pe3ynbraTe

Tabnuua 2 — CpegHue 3HaueHUs KJIacTepoB Mo cyouHaekcy Pe3ynbrarsl

Cpennue kinactepos ([lanHbie)
Knacrep 1 Kunactep 2 Knacrep 3
(cpennue (Hu3KHE (BBICOKHE
IlepemeHHBIE 3HAYEHUs) 3HAYEHUS) 3HAYEHUs)
PaSBI/I’EI/Ie TEXHOJIOTUI ¥ SKOHOMHKHU 28,14359 1496462 48,91200
3HAHHUU
Pa3BuTHe KpeaTHUBHON JIEATETLHOCTH 33,65897 19,32308 47.07200

Posb TexHONM