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ANALYSIS OF SPECTRUM HOLE IN DVB-T BAND

Abstract: Digital terrestrial television (DTV) covers an area with radius as large as 60 km. FCC and Ofcom
suggests detection of DTV signal at signal strength of as low as -114 dBm and -120 dBm respectively. Thus,
Detection of DTV signals in low signal-to-noise ratio (SNR) is vital. Continual pilot (CP) positions in all the DTV
signals are fixed. Digital Video Broadcasting Terrestrial (DVB-T), a DTV standard, is followed by most of the
countries of the world. In this paper we propose a correlation based CP detection which can detect DVB-T signal
at low SNR. One CP carrier was generated at the receiver which was correlated with the received orthogonal
frequency division multiplexing (OFDM) signal sequence. The correlation coefficient was then compared with a
threshold correlation coefficient to identify the existence of the CP to detect the presence of DVB-T signal and
thereby spectrum hole. It was found from the simulation study for additive white Gaussian noise (AWGN) channel
that signal detection at low SNR is possible compared to time domain symbol cross-correlation (TDSC) method.

Key words: Cognitive radio, continual pilot, correlation coefficient, DVB-T, spectrum sensing.
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1. Introduction.

Spatiotemporal underutilization of frequency
spectrum has been reported in a survey report by
federal communications commission (FCC) in
2004 [1]. Increasing the utilization of this valuable
frequency spectrum can solve the present spectrum
scarcity problem for wireless communications. The
revolutionary concept of cognitive radio (CR)
proposed by George Mitola [2] searches for spectrum
hole into the allocated spectrum for different types of
wireless services provided to licensed primary users
(PUs) and utilizes the spatiotemporally free
spectrum for efficient utilization of the spectrum.
When a PU is activated, the CR system should
discover it promptly and release that spectrum band
and/or switch its operation to another available free
band. Thus, detection of the presence of a PU is
one of the most important tasks in CR systems.

Challenges faced by CR systems for spectrum
sensing are: very low signal-to-noise ratio (SNR),
channel uncertainty, fluctuating noise level with
time, synchronization and so on. The simplest
method to sense spectrum hole is energy detection

Doi: &Gos¥f http://dx.doi.org/10.15863/TAS.2015.08.28.1

(ED), which evaluates the energy of the received
signal for detection [3, 4]. Though ED is widely
used in CR for its simplicity, it isn’t robust to the
noise uncertainty and thus, this method is
unreliable.

Eigenvalue-based detection [5] improves the
detection performance in presence of noise
uncertainty and outperforms the ED for highly
correlated signals. The drawback for eigenvalue-
based detection is that it cannot distinguish PU
signals  from interferences.  Waveform-based
detection studied in [6] exploits the waveform of
transmitted signal to decide whether the intended PU
is active. It was shown that the method achieves a
perfect performance if the priori information about
PU is enough. The Cyclostationary feature
detection method [7], which utilizes the
cyclostationarity of the received signal, can meet
the sensing requirements in CR without taking
sensing time into account.

Television transmission in America, Canada,
European countries, and Australia has already
switched to digital terrestrial television (DTV).
Digital video broadcasting-terrestrial (DVB-T)
which has got popularity in Europe and most of the
countries in Asia uses OFDM for transmission of
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DVB-T signal. The radius of coverage of DVB-T is
about 60 km [8], which causes low signal strength as
well as low SNR at the boundary. As a result
sensing of OFDM signals at low SNR is of great
importance for CR operation in DTV bands. One
distinct feature of OFDM signals is in-band pilots
multiplexed ~ with  data-carrying subcarriers.
Utilization of pilot carriers for OFDM signal
detection has got attention from the researchers.

In-band sensing in OFDM system without
quiet period for CR system exploiting
complementary symbol couple (CSC) in pilot signal
has been proposed in [9]. In this paper the effect of
channel and self- signal of the network was
eliminated by utilizing the complementary condition
of OFDM symbols. Then the power detection was
performed over several OFDM frames. In this
method the probability of detection varies with the
number of observed frames for detection. However,
its detection performance is limited since only a
part of pilot symbols satisfies the complementary
condition An unsynchronized, random timing 0 ffset
and carrier frequency offset robust sensing technique
with the hybrid domain signal processing which
matched the received OFDM signals with a local
pilot reference was proposed in [10].

Timing average of the received OFDM signal
segments was also done to improve the performance
at low SNR. The detection probability of 0.9 was
achieved in [11] by performing detection process
over approximately 85 OFDM symbols. The
methods proposed in [9, 10, 11] slow down the
detection process as they require multiple OFDM
symbols for sensing. In [12] a novel non-quiet PU
detection scheme, which is based on pilot
cancellation [13] of the CR transmitted known pilot
signal is proposed. The performance of the proposed
scheme was demonstrated only when the ED is
applied. Compared to the detection scheme in [9],
the scheme proposed in [12] can achieve better
detection performance exploiting all OFDM symbols
of pilot subcarriers for PU detection.

A novel spectrum sensing scheme for DVB-T
system that is proposed in [14], partitions the

correlation values between the continual pilots (CP)
and scattered pilots (SP) nearest to the CPs into
several groups based on the sample distance
between the CP and SP, and then, eliminates the
effect of timing synchronization error by re-
correlating the correlation values in the same group.
An algorithm which needs multiple OFDM symbols
to detect spectrum hole into DVB-T spectrum by time
domain autocorrelation of pilot signals presented in
[15], is also able to differentiate single tone spurious
with DVB-T signal. Time domain symbol
correlation (TDSC) method of spectrum whole
identification is proposed in [16]. TDSC method
chooses OFDM symbols in couples and their
correlations are found. These correlations are
averaged to find decision static. This method suffers
from speed of detection as it employs multiple OFDM
symbols for detection.

CPs and SPs are transmitted in DVB-T OFDM
symbols with 4/3 times boosted amplitude compared
to the data carriers. In addition CP positions are fixed
in all DVB-T OFDM symbols [17]. When noise
power is as strong as data carriers, the CP carriers
having higher power is expected to give higher SNR
compared to data carriers and transmission parameter
signal (TPS) carriers. In this paper we have used the
correlation method to identify the existence of an
expected CP into DVB-T signal and thereby make
the detection decision. At the receiver a locally
generated OFDM CP carrier of the target DVB-T
band was generated and correlated to the received
discrete time noisy signal. The correlation
coefficient was then compared to threshold
correlation coefficient to identify the existence of the
CP and thereby DVB-T PU signal. Detection
performance of this method at different SNR level
shows its capability to detect signal at low power
and low SNR condition.

2. DVB-T OFDM System
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Table 1
DVB-T OFDM 2K and 8K parameters.
Mode of operation 2K 8K
Number of useful sub-Carriers, M 1705 6817
Value of Carrier Number, K, 1704 6816
Value of Carrier Number. K,;, 0 0
Number of Continual Pilots (Mgp) 45 177
Number of Scattered Pilots (Mgp) 141 564
Spacing between carriers Ky, and 571 6.66 761 571 6.66 761
K-1 - . - - '
Kax Tu (MHZ)
Bandwidth of RF channel. 6 7 g 6 7 g
BW (MHz)
Elementary Period, T = ﬁ (us) 748|756 ) T/64 7/48 7/56 /64
Symbol Duration, Tu (us) 299 256 224 1195 1024 896
Guard Interval, Ty 1/4 T5us | 64us | 56us 299 us 256 pus | 224 ps
1/8 37us | 32us | 28 us 149 ps 128 pus | 112 ps
1/16 19us |16 us 14 ps 75 us 64 ps 56 us
1/32 9 us 8 s 7 us 37 us 32 s 28 us
2.1. The DVB-T OFDM signal is organized in offset three subcarriers in consecutive DVB-T

frames, each frame has duration of TF and
consists of 68 OFDM symbols induced from 0 to
67. Four frames constitute one super frame. Each
symbol is set by K=6817 carriers in 8Kmode and
K=1705 carrier in the 2K mode and transmitted
with duration TG.

Scattered pilot (SP): inserted in every 12th
subcarrier. The location of these pilot subcarriers are

Continual Pilot

|
e ®0000

5y eee

OFDM symbols. SPs repeat their pattern every 4
consecutive symbols.

CP carriers: inserted in every OFDM symbol.
2K mode contains 45 CPs and 8K mode contains
177CPs.

TPS carriers: locations are constant and
defined by the standard and all carriers convey the
same information.

k max

(Symbol)

@ scatteredpilot Q) continual pilot @ TPs (data

Freguency
(Carrier)

Figure 1 - Transmission Frame for the DVB-T 2K Mode.
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It has been shown in [18] that the 2K mode is
more suitable for mobile DVB-T reception due to the
four times larger carrier-spacing it produces which
has also been proved in practical test. In this paper,
we implemented/realized one symbol of the DVB-T
2K system of European standard 8 MHz bandwidth
by an inverse fast Fourier transform (IFFT) at the
transmitter and a fast Fourier transform (FFT) at the
receiver by taking DVB-T parameters into account as
shown in table 1.

3. DVB-T Signal Detection Hypothesis

The primary goal of DVB-T spectrum sensing is
to determine whether the DTV channel is occupied
by a PU or is vacant. The problem of determining a
DVB-T signal on a specific spectrum band can be
categorized into the binary hypothesis, where, the
null hypothesis H1 corresponding to DVB-T signal
absent and the alternative hypothesis H1
corresponding to DVB-T signal existing. These two
hypotheses can be represented with the expressions
as given in Equation (1) below:

H, 1 y(n) =w(n)
and

H;:y(n)=x(n)+w(n) @
where x(n) is the DVB-T OFDM-based primary user
signal including data signals xd(n) and pilot signals
xp(n) which consist of the CPs and SPs. y(n)
represents the n th sample of received signal and
w(n) is the additive white Gaussian noise (AWGN)
with a complex normal distribution N'c(0,0w2).

3.1 TDSC Method of DVB-T spectrum detection
[15]

Xp, (M) = .
p. (V) Correlation
coefficient
y(n) > calculation

ryxpl

The decision statistic of the TDSC Neyman-
Pearson (NP) test is given by Equation (2) as
follows:

1 i
Tawp = 5 Zm_|:\, R(i, m) | )
v
Where sv is the number of terms in correlation
R(l,m) that are accumulated and added, Sv is the
symbol index difference of the two OFDM symbols.

4. Proposed Spectrum Detection System Model

We consider one symbol of a DVB-T OFDM
2K system with M=1705 sub-carriers, the high-speed
binary serial input stream is denoted as {bi}. After
serial to parallel (S/P) conversion a new parallel
signal sequence, X={d0,d1,d2,...,dk,....dM-1} is
obtained. {dk} is considered to hold values from
{0,1} and when k is CP index as shown in Table 2,
{dk} holds the value from {1}. Each element of
parallel signal sequence is supplied to M orthogonal
sub-carriers {e—i2nf0t,e—i2nf1lt,...,e—i2nfM—1t}
for modulation, respectively. During modulation the
CP and SP carriers are boosted 4/3 times compared
to data carriers. Finally, modulated signals are added
together to form an OFDM symbol. By IDFT
complex envelope of the transmitted OFDM signals
can be written as

1 K i j2fk"
X(n)zm K=0 )(keJ y (3)

f, =KAf,Af is sub carrier spacing and K is sub
carrier index.

The baseband representation of the signal
received at the receiver is

ryxp1< Tvw — H,

A 4

Tyxp, > Tpw = Hy

Figure 2 - Block diagram of the DVB-T PU detector.

y(n) = x(n)+w(n)
Where w(n) is the AWGN and

x(n) =X, (n) + %, (n) (4)
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x(n) =;(ZQEAX y (n)[i}ejzmg" +y X pm(n)(ge””fm" e X pglme 43" xdv(n) j ®)

where A, B, C, and E are sets of CP indices, SP
indices, TPS indices, and data carriers respectively.
Thus by Equation (4) and (5),

4) jonfe" 4) j2nfm" 4) j2nfq"
1 Zgaa ng (n)(3je + Zmeb Xpm(n)(3je +Zq8c qu (n), 3 e +
y(n) =—
" j2nfv j2nfk"
j2ntv k=k J2n
sze XpV (e 2y Z gmax Wi © ©)
The generated pilot at the receiver is 1 nem-1 s )
Ryp(D=—=2 " y(njae™®
X (n) = ag 2" . m "0 ®)
Pl (7)
Here a is amplitude
Caculation of y(n)and xp,(n) from (6) and _E (Xpl (n) —pX, )(o(n)-p,)
). Tow Gyp10,
9)
uxpl & po are mean of pilot carrier.
5 E E T E
number of samples=10
4.5 | =———— number of samples=50
:" " number of samples=390
4 " l. —————— number of samples=130 I
5 I A
=& 25 ;.r', ““
g 2 ‘%‘
- 1.5 .’?:"' ‘-.
:‘,-"Ii' .!“.‘\
1 e
7\ iy
o8 = ] /r'; -“ A\ \\
. | /7 "ﬂ’.’_; "\.:""-.. \-___
-1 -0.8 -0.6 -0.4 -0.2 o] 0.2 0.4 0.8 0.8 1
Sample correlation coefficient r
Figure 3 - Sampling distribution of correlation coefficient r.
It is seen from the distribution shown in Figure 0.9 and false alarm rate to 0.1 which was found to be
3 that as the number of samples increase, the rpw= 0.0035. The threshold rpw shall be changed

correlation  distribution curve becomes steep depending on the required false alarm rate.
representing the improvement of accuracy over the
expected value of correlation. For the experiment we
correlate the generated sinusoidal carrier with
AWGN noise 10,000 times and choose the 9000th
maximum correlation value from the minimum to be
the threshold to maintain the detection probability to
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5. Results and Discussions

The simulation study was done at different levels
of SNR. Different SNR values were achieved by
changing the signal strength so that the signal
strengths prescribed by FCC and Ofcom and its
corresponding SNR can be maintained in the
experiment. AWGN was fixed to zero mean and one

standard deviation throughout the experiment. Table
2 shows the signal power in dBm, corresponding
SNR in dB, and false alarm rate at different values of
correlation threshold rpw. It can be seen from Table
2 that the probability of false alarm increases as the
detection threshold rpw is decreased but remains
approximately invariant at different SNR values.

Table 2

False alarm rate for different SNR and signal power at different levels of threshold, rpw and AWGN of
CN(0,1).

. Probability of false alarm for correlation Threshold, r,
Signal Power (dBm) SNR (dB) E
0.0035 0.003 0.0026
-66.65 -96.65 0.02 0.11 0.20
-60.63 -90.63 0.03 0.08 0.22
-57.10 -87.10 0.03 0.08 0.21
-51.09 -81.09 0.03 0.09 0.30
-49.74 -719.74 0.03 0.06 0.23
-46.65 -76.65 0.03 0.12 0.21
10° _
| —+ =0.0035 R -
g Lo R
~ || e r =0. B

8 Tl

2 10" e\

‘g A

) A

10° ; ‘
98 9 94 92 990 -88 86 -84 82 -80 -78
SNR (dB)

Figure 4 - The probability of miss detection for different values of correlation threshold rpw.

where A, B, C, and E are sets of CP indices, SP
indices, TPS indices, and data carriers respectively.
Thus by Equation (4) and (5),
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e
o
1 —_— T, = 0.0035
_ " e B p— Fpw = 0-0030
;’,/' / ........... Fpw = 0.0026

-
o

Probability of detection P f

-100 -95

-90

-85 -80 -75

SNR (dB)

Figure 5 - The probability of detection for different values of correlation threshold, rpw .

=== TDSC-NP-AWGN
—— Corr-Pilot-Detection, rp

=0.35
o

_9__-

X
\
1

5
N
L—

Prabability of miss detection (Pmd)

-90 -70

-60

-50 -40

SNR (dB)

Figure 6 - Comparison of Correlation based method to TDSC-NP-AWGN method of detection.

Figure 4 and 5 depicts the SNR versus the
probability of miss detection and the probability of
detection curves at three values of rpw. As can be
seen the probability of miss detection increase and
the probability of detection decrease with the
increase of threshold correlation coefficient rpw.
From Figure 4 we can see that at SNR of -90 dB the
probability of miss detection is 0.9 for rpw=0.0035.
In addition the probability of miss detection
decreases as threshold decreases. From Figure 5 it is
marked that the probability of detection, Pd=0.9 and
0.99 at SNR of approximately -81 dB and -79 dB
correspondingly. From Table 3 signal strength that
corresponds to —81 dB and —79 dB of SNR are —
51.09 dBm and —49.74 dBm approximately. The
false alarm rate at the corresponding SNR values is
0.03 which is much below the required false alarm
rate of 0.1.

Figure 6 shows a comparative study of the
proposed correlation coefficient based CP detection
method to NP based TDSC detection method for
AWGN channel (TDSC-NP-AWGN [15]) in terms
of the probability of miss detection. For TDSC

method Pmd=0.9 at SNR —22 dB. The probability of
miss detection of 0.1 can be seen at SNR —81 dB and
—15 dB for proposed correlation based CP detection
method and TDSC-NP-AWGN methods accordingly.
This result shows the possibility of using our
proposed correlation based CP detection method in
CR communications where detection is required at
low signal strength and low SNR.

6. Conclusions

A correlation based DVB-T signal detection
method is proposed in this paper where received
signal was correlated to a generated known CP. It
was found that this method can detect signal
efficiently in low SNR and at very low signal level.
The proposed method requires only one symbol to be
received and correlated to the generated carrier. Thus
authors expect that this method will speed up the
detection process if implemented as it senses the
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channel for one OFDM symbol duration and need to
process less number of samples where sensing is
performed over multiple symbols or multiple frames.
As future work the authors wish to simulate the

performance of the proposed method on different

channel conditions.
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OIEHKA IIJIACTUYECKOM TIE@OPMAIIMA MATEPHAJIA 3ATOTOBKH ITPH XOJIOJHOM
BOJIOYEHUH

Annomayun:. B cmamve npeocmasien ananu3 pacnpeoeneHus niacmuyeckon oeopmayuu 6 3azomoske,
U320MOBNIEHHOU U3 ATIOMUHUEB020 CNIasd, npu gonoyeHuu. Onpedenenvl 8eIUdUHBI HANPANCEHUU U Oedopmayull

mamepuaia 6 30He UHMEHCUBHOU 06pa60m1<u oaeneHuem.

Knrwouesnie cnosa: 60Jl0Y€eHUe, niiacmudeckas ded)opMauuﬂ, 3a20moeKa.

Oo6paboTka METATHYCCKIX CILIABOB
JIABJICHUEM MMEET Psi/i IPEUMYIIECTB 110 CPAaBHEHHIO
C JIe3BUIHON 00pabOTKOW pe3aHueM:

1) 0€30TX0IHOE WIH MAaJIOOTXOIHOE
MPOU3BOJICTBO, T. €. MOJYYEHHE 3a4aCTyI0 TOTOBOTO
W3aeus npu MHUHHUMAaJIbLHOM pacdyeTHOM
k03 dunuente HCIOIb30BaHU Marepuaia
3arOTOBKH;

2) ynpoYHEeHHe MTOBEPXHOCTHOTO ¢JI0s (HaKJIe)
MaTepuaia o0ecneunBaroIee YBEIIUYCHUE

H3HOCOCTOMKOCTH M3EIHs BO BPEMsI DKCILTyaTaIlHH;

3) B psage ciiydaeB H3MEHEHHE CTPYKTYPHI
Marepuaa 3arOTOBKH.

AJIOMHMHHEBBIE CIUIaBBl XOPOLIO MOANAITCS
obpaboTke JIaBJICHHEM: MpOKaTKe, KOBKE,
npeccoBaHu0 Hu  ap. KadecTBeHHBI — aHamu3
HampsHKEeHHO-1ehOPMUPOBAHHOTO COCTOSTHHS
3arOTOBOK, u3 AIOMHHHEBOTO CILIaBa,
MO/IBEPracMbIX paBHOKaHAIBHOMY YIIIOBOMY
MPECCOBAHUIO TI0 PA3IMIHBIM CXEMaM MPEICTaBICH B
paborax [1, 2], mpokarku B paGore [3], aucToBOI
ITaMIIOBKH B padore [4].

Ogaum u3 CIoco00B 00paboTku
METAUNTMYECKUX  CIUIABOB  JaBJIICHHEM  SIBIISCTCSI

BOJIOUYCHHE, MPEICTaBIIIONIee co00# MPOTATHBaHHE
NPYTKOB pa3ziW4HbIX mpoduied u TpyOd depes
CIeHATbHBIN MHCTPYMEHT (BoyoKa) co
CTYyIEHYaThIM  OTBEPCTHEM, CEUCHHE KOTOPOTro
MEHbIIE CeueHus1 3aroToBku [5]. MHOrONpoXoaHbIM
MPOTATUBAHUEM  MOXXHO  TOJYYUTh  IPOBOJIOKY
HApYXKHBIM JIUAMETPOM MeHee | MM.

IMporecc BOJIOYEHHSI COMPOBOXKIAETCS
WHTEHCHUBHBIM YAJIMHEHUEM nepopMupyemMoit
3arOTOBKH. ~ Marepuan  3aroTOBKH B 30HE
(hopMO0Opa30BaHUs MOBEPraeTCs OJHOBPEMEHHO U

PACTSKCHHUIO u CXKATHIO. ITnactudecku
nepopMHUPOBaHHBIN MaTepuas OyaeT 00JaaaTh yxe
JPYruMU XapaKTEPUCTHKAMH. HUccnenosanue

mpormecca BOJIOYEHHS] METOJOM HMHTAIMOHHOTO
MOJIEIIMPOBAHHMS TTO3BOJIUT IIOJIyYHTh JOCTOBEPHYIO
OLICHKY HarpspKeHHO-1e(OPMUPOBAHHOTO
COCTOSIHUSI MaTepHaa 3aroTOBKH.

Pacuer 3amaum MexaHHMKH JeOpPMHUpPYEMO
3aroTOBKH METOAOM KOHCYHBIX JJICMECHTOB
BBINOJIHSJICS B porpaMmHoii cpene LS-DYNA.

Bomoka  mpexacraBmser  co0OH  BTYJKY.
CrymeH4aToe OTBEPCTHE COCTOHT M3 CIEAYIOIINX
Y4aCTKOB: 3abopHas/nehopMupyromast 30HA
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koHmyecko Qopmer  (18° B cooTBercTBHH C MeXaHMYECKUMH cBolicTBaMu [7]: miotHocTs — 2770
KOHCTPYKIHEH  BOJIOYMIEHOTO HHCTPYMEHTA), kr/m%;, Momyns FOnra — 71000 MIla; ko3¢ @uiuent
KaTHOPYIOIINH  TMOsiC  IHIMHIPUIECKOH  (HOpMBI [Tyaccona — 0.33; mpenmen TeKy4ecTH Ha pacTsDKEHHE
(916.5 w™mm) wu Beixoguoit komyc (70°) [6]. — 280 MIla; monyns casura — 500 Mlla. Hns

KoHceTpykuunsi BOJIOKM W ee TabapuTHBIE pa3Mepbl
npescTaBiIeHb! Ha puc. 1.

B kawectBe nedopmupyemoii  3aroToBKH
NPUHAT MPYTOK KPYIJIOr0 HONEPEYHOTO CEYEHUsS C
HapyXHBIM auaMeTpoM 20 MMm. MaTepuan 3aroTOBKH
— QJIIOMUHHEBBIH CIUIAB €O CICAYIOIIMMH (DU3HKO-

3aJaHusl yYCWIMSL M HampaBieHUs  BOJOYEHHS
MIPUMEHSETCSl  CHEeLUUabHOE 3aXBaTHOE TSHYILEe
ycrpoiicTBo [8]. 3axBaT MPOU3BOAMTCS KIEIIAMH 3a
MIPOTOYCHHBIN HAPY>KHBIH auameTp npytka (J15 Mmm)
CO CTOPOHBI BBIXOJJHOTO KOHYCa BOJIOKH.

257

A
N &N
D N 9 L
A — s8] o
w Y =R
!
' @
58 29
Pucynok 1 — Yepre:k BOJIOKH.
ITocTpoeHHbIE TpeXMEpHBIC TBEPAOTEIbHbIC OO1iee KOJNMYECTBO 3JIEMEHTOB COCTaBISIO 36448
(Mozens Bosoku — 6647, moaens npytka — 29801).
Pasmep onHoOro 35eMeHTa — 2 MM.

MOJIEJIM BOJIOKM M TMpPyTKa ObLIM pa3OUThl Ha
KoHeuHble 3neMeHThl [9] B Bume ceTku (puc. 2).

SRORINY
TAVAYA
N

.'V;V'r

Boutoka

3aroToBka

PucyHnoxk 2 — Pa30ueHue TBepaOTeJbLHBIX MO/1eJIeil BOJIOKHM M 3aTr0TOBKH HA KOHEYHbIe 3JIeMeHThI.

VYcTanoBka napaMeTpoB U I'paHUYHBIC YCJIOBUA
MOJCIUPOBAHUA (pacqua) nponecca BOJOYCHUA

npeaAcTaBJICHbl B Ta0II. 1. n Ha

COOTBETCTBCHHO.

puc.

ISPC Science and Education,
Dijon, France

10

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
.| ISl (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.179 |
Impact Factor: | GIF (Australia) =0.356 | ESJI (KZ) = 1.042
i JIF =1.500 { SJIF (Morocco) = 2.031
Taoauna 1

HapaMeprl MOJCJITMPOBAaHUA ITMHAMHUKMU Mpouecca BOJIOYECHUS.

IMapametp 3HaueHHe napamerpa
MaxkcuMainbHOE KOJIMYECTBO [IUKIIOB 100000
Bpewms okoHuaHHS (KOHETHOE) 7c
MakcumaspHas OlMOKa SHEPTUH 10%
KosmuecTBo 000109KOBBIX I10/ICIIOEB 3
[TonpaBo4HbIA KOA(PHUIMEHT cABUra 000IOYKH 0.8333

Mopenb BOJIOKH NPHHSTA KECTKUM TEJIOM, T. €.
BCE MOBEPXHOCTH HE J1e(OPMHUPOBAINCH (BBIIICIICHEI
¢uoneroBeiM 1BeTOM ¢ MeTKo# B). Metka C Ha
TOpLEBOH TIOBEPXHOCTH XapaKTepu3yeT
HETMOJBI)KHOCTE  MOJICJIM  BOJIOKM  OTHOCHTEJIBHO
Momenu 3arotoBkd. Crpenkoii (MeTka A) TOKa3aHo

HampasieHue ycunusi Bosoyenust (25 xH). Mogens
3arOTOBKM TIPUHATA IUIACTHYECKHM MaTepUalioM.
3aroToBKa nepeMerianach TOIbKO 0 KOOPIUHATHOM
ocu X (merka D). 3aroroBka oOpabarbiBajach B
XOJIOJTHOM COCTOSTHHU.

[ Force: 25000 N
. Fixed Support

Displacement
[D] Displacement 2

0,000 0,030

1,060 (m)
0,015 0,045
Pucynok 3 — I'paHu4HbIe YCI0BHUS VI MOJEJIMPOBAHMS JUHAMUKH Npouecca BoJjiouenusi. Koopaunaruas
cucreMa creHepuposana B moayJae Explicit Dynamic mporpammuoii cpenbt Ansys Workbench.

PesynbraThl  peamuzanmM  MOJICIHUPOBAHUS HWHTEPAKTUBHBIX 3M0p (pHC. 4) XapaKTepHU3YIOIIHX
mporiecca BOJIOYEHMS  IPEJACTAaBICHBI B  BUAE HaIpsHKeHHO-1e(hOPMUPOBAHHOE COCTOSIHUE
pacyeTHbIX 3HaueHWd mapameTpoB (Tabm. 2) u 3arOTOBKH.

Taoaumna 2

IMapameTpbl, XapaKTepH3y0OLIHe HATIPSKEHHO-1e(OPMIPOBAHHOE COCTOSTHIE 3ar0TOBKH.

Mapaverp Besmunna
MuHuMAaJIbHASA MakcuMalibHas
Hanpspxerne no ocu X, H/mm? -514.5 735.5
Hanpspxerne o ocu Y, H/mm? -951.9 473.9
Hanpsoxenune mo ocu Z, H/mm? -950.7 510.6
D¢ dekTrBHOE HanpshkeHue (Hanpsbkenue o pon Musecy), H/mm? 0 620.6
MakcruManabHOE HAapsDKEHUE CIIBUTA, H/mm? 0 347.4
MaxkcumaibHoe riaBHoe Hanpsbkenue (1-oe), H/mm? -494.1 804.1
Bropoe riaBHoe Hanpskenue, H/mm? -825.5 513.7
MuHMMaIbHOE IIaBHOE Hanpshkenue (3-be), H/mm? -1029.4 245.4
ITepemernienue mo ocu X, MM -25.9 0
ITepemernienue mo ocu Y, MM -2.3 2.2
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[lepememienne o ocu Z, MM -2.1 2.2
Pesynprupyromee nepeMenieHne, MM 0 25.9
CkopocTb gedopmarim o ocu X, MM/MC -88.2 8.8
CkopocTb aedopmarm o ocu Y, MM/MC -45.2 28.2
CxkopocTs aedopmarin 1o ocu Z, MM/MC -24.9 30.3
Pesynprupyromas cKopocTs nehopMannu, MM/MC 0 89.2

Hanpsoxennoe COCTOSIHHE MaTepHuaia
3arOTOBKM OBUIO  OMNpENeNIeH0 IO  XapakTepy
neopManuii BO3HUKAIOIIUX MO 3 KOOPAWHATHBIM
ocam (cM. puc. 4, a). [lo xoopmunatHOW ocu X
npeobnagaeT pacTakenue Matepuana (735.5 H/mm?),
MO KOOPJMHATHBIM ocsiM Y 1 Z — C)KaTUe Marepuana
(-951.9 H/mm? 1 -950.7 H/MM? COOTBETCTBEHHO).

LS-DYNA user input
Time = 0.4

Contours of Effective Plastic Strain
min=0, at elem# 1

max=0.402142, at elem# 19667

B)

Fringe Levels
4.021e-01 _
3.619e-01
3.217e-01 _§
2.815e-01 _
2413e-01 _
2.011e-01 _
1.609e-01 _|
1.206e-01 _
8.043e-02
4.021e-02
0.000e+00

LS-DYNA user input
Time= 0.29999
Contours of Effective Plastic Strain
min=0, at elem# 1
max=0,152446, at elem# 27061

LS-DYNA user input
Time = 0.5

Contours of Effective Plastic Strain
min=0, at elem# 1

max=0.573827, at elem# 27061

[IpomonbHOE TepeMelieHne 3aroTOBKH Ha 26
MM, OTHOCHTENBHO 3a00pHOI 30HBI BOJIOYMIIBHOTO
WHCTPYMEHTA, CIIOCOOCTBYET YBEIIMUCHHUIO ee OO0Iei
JumHbl Ha 10% (TIpu 3aJaHHBIX peKUMax 00padoTKU
U TeOMETPHUYECKHX pa3Mmepax Bojoku). IlomHas
SHeprus (CyMMa KHHETHUECKOM U BHYTpEHHeU
SHepruil) 3arpayrBaeMas Ha IPOLIECC BOJIOUCHUS
3aroToBkH cocTaBmia 60 k/[x.

Fringe Levels
1.524e-01 _
1.372e-01
1.220e-01 i
1.067e-01 _
9.447e-02 _
7.622-02 |
6.098e-02 _|
4.573e-02 _
3.049¢-02
1.524e-02
0.000e+00

Fringe Levels
5.738e-01 _
5.164e-01
4.591e-01 |
4.017e-01 _
344%e-01 _
2.869¢-01 _
2.295e-01 _
1.7121e-01 _
1.143e-01
5.738e-02
0.000e+00

r)

PucyHnok 4 — Pe3yabTaThl MOJeIMPOBAHUS POLIECCA BOJIOYEHHS: a — cedeHHe Mojeseill miockocTsio XY'; 0,
B, I' — 3MI0pbI 3G (PeKTUBHON IMIaCTHYECKOI Je)opMAllU 3aT0TOBKH 10 Mepe NPOTIriBaHNis 3ar0TOBKH
4yepe3 0TBepPCTHE BOJIOKH.

Hawnbomnsmias miIacTu4YeCKas
MaTtepuajia 3aroTOBKH

nedopmanus
MPOUCXOTUT B  MeCTe

nepexoja
nedopmupyromeit

Majaoro JAuaMeTpa

30HbI B

KOHyca
NWTAHAPUYCCKUT
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KaTHOPYIOIINI TOSIC BOJIOKH (B TIPOJOIBHOM H
morepedyHoM  cedeHusx).  Crmom  marepmana,
PAacCIIONOXKeHHBIE OJMKEe K OCEBOI JIMHUM 3arOTOBKH,
nedopmupyroTCs 60JIbILE YEM TOBEPXHOCTHBIE CIIOH.

Bennunna TUTaCTHYECKOU nedopmanum
MOBEPXHOCTHOTO ciosi  (TiiyOuHOit 1o 2 MM)
MaTepHajla 3aroTOBKM B JAedopMupYOIIedl 30HE
BOJIOKM HaXoIuTcs U3 3aBucumMoctH (1)

d-0.135L-d,, )
Ep = .
Pl 0.12d
e gy — K03 QUIMEHT TUIaCTHYeCKONH aedopManuu
MaTtepuana 3aroToBkd; O — HapyXHBIH IHAMETp

3arOTOBKH /10 00pabOTKH! AaBleHHEM, MM; L — mimHa
neopMHpYIOIIE 30HBI BOJOKH Ha  KOTOPO
MPOMCXOONT (aKkTUIeckass oOpaboTKa Marepuaia
saroroBku, L = kln (In — mar pa3Ouenus MITHHBI
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STRENGTH AND BUCKLING ANALYSIS OF A COMPOSITE WING
STRUCTURE USING MSC.PATRAN AND MSC.NASTRAN

Abstract: The Wing of airplane considers the most important component between other components of
airplane due to simple fact that the airplane has no ability to fly without wing and other elements depend on it.
These importance’s of wing come from the aid of wing that it must supply airplane with sufficient lift force (L). So
due to this important, modern design are achieved by using software to enhance the design and produce better
results. The aim is to describe wing structure and components by using Patran 2011 by MSC Software Company
and then analyze this structure by using Nastran 2011 by MSC Software Company to see the behave of this wing
under strength and buckling test for different composite material and estimate the proper structure of wing and
material which will provide minimum value of Equivalent stress and maximum value for buckling load factor. We
will have a model of wing for small acrobatic airplane with high overloads acting on the wing (n = 12) and safety
factor equal 1.5 to insure maximum safety design.

Key words: Stress, Buckling, Skin, Ribs, Spar, Support, MSC. Patran, MSC. Nastran, Wing, composite
material.
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Introduction The Aim and Scope

We will concentrate on analysis of aircraft wing 1. Estimate required thicknesses for metal structure
structure. The designed wing for small aerobatic to satisfy statics and stability requirements.
airplane with mass is not greater than 650 kg. We Determine the mass of metal wing.
select airplane with one wing (Monoplane) and mid 2. Propose a wing skin manufactured as sandwich
vertical wing position with trapezoidal shape, material (layered composite skins of sandwich).
Symmetrical airfoil has been chosen - NACA 0015 Determine the mass gain — still stress and
with dimension, wing span = 7m, wing width = 3m, buckling limits have to be satisfied.
Root chord = 1.6m and Tip chord = 0.8m see Fig.1, 3. For Sandwich structure check the Failure Indices
nine ribs used with distance between each ribs is (Max Stress theory).
0.375 m, two spars (front & rear) the main spar is
located in 25% of ribs length (from leading edge), The Entry Assumptions
the rear spar is located in 75% of ribs length see 1. Simplified wing design, given as an input data
Fig.2. Fig.3 shows the wing components of our 2. “Metal version” design applied also to
model. For aviation regulation for aerobatic airplane composite structure without modification.
the value of overloading capability must be more 3. Aileron omitted in wing structure.
than n = 6 as example “Red Bull Air Race, n = 10” 4. Simplified load value and application -
so for us we assume n = 12 to insure high constant pressure resulting from smearing lift
performance. Safety factor also must be taking into force over the wing. Only bottom surface
account due to the Certification Specification. overpressure, no under pressure on top surface.
Regulation CS — 23.303, which stays that safety 5. The lift force approximated from assumed load
factor equal (1.5).[1][2][3][4] factor n=12, without precise recalculation from
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e.g “equilibrium of aircraft for D point of the
load envelope™.

The Simplifications

1. Global structural model, without local effects
(connections, rivets, bolts, glue, cutouts).

2. Varying thickness of the skin — larger for inner
part of the wing, smaller for outside part.

3. Common mid-surface for both sandwich skins,
offset not used.

4. The spars and ribs kept in metal — only wing
skin modeled as sandwich.

5. As bending load only considered — no 45deg
layer used in skin of sandwich — only 0/90
layers used.

6. Linear statics and linear buckling analysis
performed.

7. Thin shell elements applied.

Linear Laminate Theory used — classic.

9. Failure of composite estimated using “Max
Stress theory” — more advanced material data
not available.

®

Materials

From material point of view wing analysis will
be performed for two cases. First case assumes that
wing is made of aluminum, whereas second one
applies composite material.

1-Aluminum: - Aluminum has been chosen for
the former case due to the fact that it is one of the
most common materials used in wing structure
design. We used Aluminum Alloy 2024 T3 see Table
1.

2-Composite  material: - Among many
composite materials available an E — Glass / Epoxy
has been selected. Analysis of composite structure
requires more attention than metal one, because of its
specific failure behavior, which is more complex
than in case of aluminum. Sandwich plate system is
an alternative to conventional stiffened plate
composition that consists of two metal plates
separated by a core. Considering high strength to
weight ratio, simplicity, blast and ballistic properties
of the material. The properties for region 1&2 in the
Table 2. In Table 3 we can see composite material
properties E — Glass / Epoxy for layer and core.

(51[6][7]1[8][9][10]

Test Models

After complete the drawing the model in
Patran, Fig. 4 we can see the model without the
upper surface to show the details of the model. Fig.
5 we can see the all model after finishing the mesh.
Fig. 6 we specify the (Loads/BCs), we applied
uniform pressure with value = 0.0161 on the lower
surface of the wing. We chose for materials
(Aluminum) with property shown in “material

section” and without applied any pressure on the
upper surface Fig.7.

Case 1

In this Case we divided the wing into two
region with different thickens see Fig.8, Region 1, 2
& Flange, (A) The wing (Our model), (B) Region 2
with properties (Sandwich plate region), (C) Region
1 with properties (Sandwich plate region), (D)
Flange, The rest (front & back spar, ribs, support) of
model except flange (2mm thickness) Fig,9. Flange
divided to five groups with different thickness (14,
12, 10, 8, 4mm) Fig.10.

Case 2

In Case 2 we using composite material instead
of aluminum in the Sandwich plate region, Fig.11 A
(regionl Sandwich plate region with 8 layer
(thickness = 0.125 mm for each layer) and one layer
core (thickness = 10 mm) B, region 2 Sandwich plate
region with 6 layer (thickness = 0.125 mm for each
layer) and one layer core (thickness = 10 mm), and
the property of material we can see it in material
section, and other group (flange, ribs, support and
front & back spar are the same in the Case 1).

Results

When we run the program we run it for stress
and buckling, and the results are:-

Case 1

Results for stress shows in Fig.12 (A) we can
see the Equivalent stress result for all model with
maximum value is 571 MPa and it happened in the
contact region between fuselage and wing see also
(B), (C), (D) and (E). Fig.13 BLF (buckling load
factor) = 2.1361.

Case 2

Results for stress shows in Fig.14 (A) we can
see the Equivalent stress result for all model with
maximum value is 562 MPa and it happened in the
contact region between fuselage and wing see also
(B) connection region between fuselage and wing,
(C) flange, (D) Front & Back s par, Ribs and support.
If we see Fig.14 (A) we see result for all model but
it’s not give as good clarification to what really
happened because we use Sandwich plate with
composite material and we see the result in von
Mises At Z1so if we want to see good clarification
just see Fig.15 Stress Tensor result in X component
direction, (A) For all model, (B) layer 1, (C) layer 2,
(D) layer 3, (E) layer 4, (F) layer 5, (G) layer 6, (H)
layer 7, (1) layer 8, (J) layer 9. Due to the Sandwich
plate in region 1 composed of, 8 layer 1 core for
region 2, 6 layer 1 core so we but picture to all layer
because not all layer have the same influence due to
the direction of layer so from Fig.15 we see layers 2,
3, 7 and 8 is effected because it’s in the direction of
X components but layers 1, 4, 5, 6 and 9 with almost
not effected. Fig.16 we can see the Equivalent stress
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result in z component direction, (A) For all model,
(B) the most effected part (lower skin) because the
applied force on the (lower region), (C) layer 1, (D)
layer 2, (E) layer 3, (F) layer 4, (G) layer 5, (H) layer
6, (1) layer 7, (J) layer 8, (K) layer 9, layer 1, 4, 6 and
9, is the most influential layers see Fig. 18 because
this layers in direction of Z direction, layers 2, 3, 5,
7, and 8 less effected.

Fig.17 we can see BLF (buckling load factor)=
2.5016, (A) For all model, (B) region 1&2 buckling,
(C) flange buckling, (D) Front & Back s par, Ribs
and support buckling. Fig.18. Show the layer
organize and orientation and oy, o, directions and a
according to this Figure we can see why they're
difference in layer in behavior against the stress.

Now after finishing from result of Equivalent
stress result and BLF (buckling load factor) we will
calculate the failure indices (FI) for E — Glass /
Epoxy, using the information in Table 3 (Composite
material properties E — Glass / Epoxy) and the result
shown in Table 4. Fig.19, Fig.20 can see a detailed
description to each layer for region 1&2.

Conclusions
Simulation is the one of best way that are used
in mechanical design, especially in aircraft structure

-—

due to fact that the simulation provide complete
picture about design and give us primary indication
to weak point of the design which allow us to
modification the structure to reach the best design.

MSC Patran and MSC Nastran is the one off the
leader program in this field, we using it to build our
model from different composite material and test it to
strength and buckling.

Case 1&2 we use the same structure component
but with different composite material. Case 1 we use
Aluminum Alloy 2024 T3, Case 2 E — Glass / Epoxy
and according to result we get it in two Cases we can
see in Case 1 the value of stress = 571 MPa and for
Case 2 the value of stress = 562 MPa and for us
minimum value of stress is better. For buckling we
can see in Case 1 the value of BLF = 2.1361and
happened in region 2, for Case 2 the value of BLF =
2.5016 and happened in region 1 and for us
maximum value of BLF is better.

Weight of the wing is important parameter, in
Case 1 the mass of wing = 38.27 kg, in Case 2 the
mass of wing = 23.98 kg so the difference in weight
almost 15 kg and it’s very important to us to
minimize the mass of wing. Such as in modern
aerobatic airplane the engineering using composite
material.
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Figure 1 - Wing sketch (all dimensions in mm, drawn in AutoCAD software).
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Figure 2 - Wing sketch (all dimensions in mm, drawn in AutoCAD software).
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Figure 3 - Wing components of our model.
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Table 1
Metal material property — Aluminum Alloy 2024 T3.
Parameter Value Unit
Elastic Modulus 73000 MPa
Poisson Ratio 0.33 -
Density 2.77E-09 t/mm3
Table 2
Properties for region 1&2.
Region Layer No Thickness (mm) OIrEMEEn
g y ’ (degree)
Layer 1 0.125 0°
Layer 2 0.125 90°
Layer 3 0.125 90°
i Layer 4 0.125 0°
2 Core 10 0°
X Layer 5 0.125 0°
Layer 6 0.125 90°
Layer 7 0.125 90°
Layer 8 0.125 0°
Layer 1 0.125 0°
Layer 2 0.125 90°
‘;‘ Layer 3 0.125 0°
2 Core 10 o°
& Layer 4 0.125 0°
Layer 5 0.125 90°
Layer 6 0.125 0°
Table 3
Composite material properties E — Glass / Epoxy.
Region Parameter Value Unit
Elastic Modulus 11 43000 MPa
Elastic Modulus 22 9700 MPa
Poisson Ratio 0.26 -
Shear Modulus 6200 MPa
Layers | Density 2e-09 t/mm?
Tension Stress Limit 11 1070 MPa
Tension Stress Limit 22 38 MPa
Compression Stress Limit 11 870 MPa
Compression Stress Limit 22 185 MPa
Shear Stress Limit 72 MPa
Bonding Shear Stress Limit 28.8 MPa
Core Elastic Modulus 11 1000 MPa
Elastic Modulus 22 1000 MPa
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Poisson Ratio 0.3 -
Shear Modulus 12 400 MPa
Shear Modulus 23 1000 MPa
Shear Modulus 13 1000 MPa
Tension Stress Limit 11 100 MPa
Tension Stress Limit 22 100 MPa
Compression Stress Limit 11 100 MPa
Compression Stress Limit 22 100 MPa
Shear Stress Limit 50 MPa

Figure 6 - Pressure applied in the bottom surface. Figure 7 - Upper skin of the wing.
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0.25 mm

10 mm

0.5 mm
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Figure 8 - Region 1, 2 & Flange, (A) The wing (Our model), (B) Region 2 with properties (Sandwich
plate region), (C) Region 1 with properties (Sandwich plate region), (D) Flange.

Figure 9 - Front & Back spar, Ribs and Support.
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Patran 2011 12-Jan-14 14:03:10 1.40+001

1.33+001

1.27+001
20+000)
1.13+001
1.07+001
1.00+001
9.33+000)
8.67+000)
8.00+000)
7.33+000]
6.67+000)
6.00+000]

hd
i 5.33+000)
X

(A)

4.67+000)
4.00+000)

(A)

(B)
v 0.125 mm
' 0.125 mm
10 mm 10 mm

Figure 11 - (A) region 1 Sandwich plate region with 8 layer (thickness = 0.125 mm for each layer) and one
layer core (thickness = 10 mm), (B) region 2 Sandwich plate region with 6 layer (thickness = 0.125 mm for
each layer) and one layer core (thickness = 10 mm),
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Figure 12 - Stress Tensor, (A) For all model, (B) connection region between fuselage and wing, (C) flange,
(D) Region 1&2 (E) Front & Back s par, Ribs and support.
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Figure 13 - Buckling result, (A) For all model, (B) region 1&2 buckling, (C) flange buckling, (D) Front & Back
s par, Ribs and support buckling.
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flange, (D) Front & Back s par, Ribs and support.
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Figure 15 - Stress Tensor result in x component direction, (A) For all model, (B) layer 1, (C) layer 2, (D) layer 3,
(E) layer 4, (F) layer 5, (G) layer 6, (H) layer 7, (1) layer 8, (J) layer 9.
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Table 4
The failure indices (FI) for E — Glass / Epoxy.
. Orientation

Region Layer No. Max. FI for layer (degree)
Layer 1 0.690 0°
Layer 2 0.679 90°

— Layer 3 0.679 90°

8 Layer 4 0.692 0°

8 Core 0.062 0°
Layer 5 0.744 0°
Layer 6 0.663 90°
Layer 7 0.663 90°
Layer 8 0.746 0°
Layer 1 0.529 0°

o~ Layer 2 0.258 90°

IS Layer 3 0.530 0°

8 Core 0.023 0°
Layer 4 0.824 0°
Layer 5 0.246 90°
Layer 6 0.840 0°
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Figure 19 - Failure indices result, (A) For region 1 with all model, (B) layer 1, (C) layer 2, (D) layer 3,
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ARGUMENTS INNOVANTES POUR LA RECHERCHE DU PATRIMOINE DE M. CHAFI SUR LA
BASE DES SOURCES ETHNO-HISTORIQUES ET LITTERAIRES

Abstract: Les caractéristiques de base de la création du célébre philosophe et poéte d'Azerbaidjan M. Vazeh
ont été étudieés sur la base d'arguments historiques-ethnographiques et littéraires par des scientifiques de la Suisse
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Introduction riviéres et d’autres eaux mieux qu’en Egypte et

La situation climatique importante (de la Babilon. C’est pourquoi il y avait beaucoup de
région), le beau paysage, la fortune naturelle paturages. En outre, ici I’air était pur que la bas.
riche, les resources d’homme de la région font Strabon avait comparé le territoire de Gandja avec
connaitre Gandja non seulement en Azerbaidjan, celui de Babilon et I’Egypte qui avait 5 mille ans de
mais aussi dans le proche et moyen Orient culture. La terre de Gandja était plus préfére que
comme un des centres culturels, économiques et celui de ’Egypte et Babilon. Depuis sa création et
industriels. Malgré le changement de I’emplacement, I’emplacement d’au moins 5 fois, 1’évolution des
le chateau est toujours appelé par la population aspects géopolitiques et stratégiques situait dans une
locale. 11 s’agit d’une trés vaste zone de forét et dans situation  favorable. Gandja attirait toujours
le forét, avec les matériaux de construction locaux I’attention des envaisseurs.
construite sur les ruines de la magnifique chateau et Plusieurs fois Gandja étant la victime de
les murs de la ville et les ravitaillement du port quelques tremblements de terre, ainsi que les Perses,
atteint jusqu’a nos jours. Un géographe éminent les Géoggiens, Kharazm, les Mongoles, les Arabes et
Strabon qui vivait au premier siecle avant J.C. avait les russes ont attaqué sur Gandja et ’ont ruiné
écrit sur les condition géographiques naturelles de complétement.
Gandja. La terre planté une fois donne la fruit une Dans I’aréne de la guerre et de la destruction
fois, méme deux fois cinquant fois plus an, dans la causée par des coupes répétés a Gandja, la ville n’est
condition sans mettre au pacifique, la bourer avec pas tremblé. Gandja s’est devoloppé en prenant la
I’araire. Toute les plaine étaient arrosées avec les force des racines turque au niveau des grandes villes.
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Et pendent I’époque de moyen age, il y avait un
systtme de transport excellent de Gandja. Si en
Europe le moyen de transport souterain était
construit au milieu de XX°& siécles. Au moyen
age, a Gandja avait été déja construit un systéme
de route souterrain & deux étages qui pourrait
traverser les phaétons. Ici il y avait la circulation du
peuple et de transport, en méme temps on y avait
situé les autres systémes de communication.

C’est pourqoui les vers de Mirz¢ Chafi Vazeh
était respectés en étranger dans cette époque — la et
ceux — ci fait connaitre leur auteur. A propos ses
oeuvres ne sont pas gardés en Azerbaidjan, il n’a pas
été connu dans son pays natal. L’un des premiers
éducateurs du XIX siécle Mirzé Chafi était
contemporain de Abbasqoulou Aga Bakikhanov et
dévancier de Mirze Fatali Akhundov. La poésie
lyrique et philosophique avait été connue en Europe
et en Russie. Ses vers rappelaient aux lecteurs
europeens et aux lecteurs russes le grand pocte
persan Eumar Khafam.

Mirzé Chafi Vazeh est né en 1794 a Gandja
dans une famille d’un magon qui s’appelait Karbalai
Sadig. Il s’occupait de travaux architecturaux dans le
palais du Khan de Gandja Djavad Khan.

Mais Chafi a perdu son pére quand il était trés
jeune. Il a vécu sous les auspices de son parent Hadji
Abdulla. Son fils devient un clergé. Chafi a
commencé a faire ses études réligicuses. Mais
comme il s’intéressait 4 ’enseignement laique, dans
le medrécé (une école réligicuse) les clergés ont
refusé de lui enseigner. En fait. Mirze Chafi Vazeh a
di  quitter le medrécé. Sur cet ¢événement
orientimaliste Adolf Berjé a écrit dans ses mémoires.
Aprés avoir quitté le medrécé il a commencé a
S’instruire a4  developper ses  connaissances
intellectuelles et il a apris la langue persanne. Ca lui
a permis de connaitre les grands poétes de 1’Orient et
Ses oeuvres.

A l’aide de Hadji Abdoulla Mirze Chafi Vazeh
dirigeait les travails du palais de Pusté Khanoum, la
fille de Djavad Khan.

En 1826 pendant la guerre entre la Russie et
I‘Iran Pusté Khanoum est oubligée de s’en fuire a
I’Iran avec son frére Ougourlou Khan. Mirza Chafi
reste sans travail, en ce moment-la Hadji Abdoulla
meurt.

Malgré que Mirzé Chafi reste seul, il ne tombe
pas dans la déprétion, il commence a enseigner
aux enfants et s’occupe d’apprendre 1’écriture aux
enfants. Un de ces enfants était Mirzé Fétéli
Akhoundov qui apprenait I’écriture.

En 1840 Mirza Chafi Vazeh arrive de Candja a
Tiflis. Aumois de novembre de la méme année, a
I’aide de Mirza Fatali Akhundov il est nommé le
professeur d’ azerbaijanais et persana 1’école de
«Qoza» (territoire) a Tiflis. Il habite a Tiflis
jusqu ‘a la fin de ’année 1846. Aprés la sépartion de
Tiflis il a écrit la poésie «Adieu Tiflis» en langue

persanne. En 1844 il crée une colloque pilosophique ,
littéraire «Divani-hikmat» ~ a  Tiflis. Dans la
soicée «Divani Hikmat» on lisait avant des vers et
puis on faisait des dicussions.

Materials and methods

A ce temps la,dans le colloque de vers
participaient Abbaskoulau aga Bakikhanov.
M.F.Akhoundov, les poctes Najami, Cheula, Mirza
Hassan, Hadji Abdulla, Mirza Yousif, Vidadi, Haci
Yusif. Grace a Dactivité de cette colloque Mirza
Chafi Vazeh a fait la connaissace avec les hommes
de science célébres et hommes de profession. (mitier)

L’undes membres de cette colloque était
Fridrikh Fon Bodenchtedt né en 1819, au Province
Payné se trouvant a co6té de Honnover, la captale de
Bas Sakson de’Allemagne. Bodenchtedtétait juif.
Il avait fait ses études dans les universités célebres
comme Guétinguéne, Munhéne, Berlin.

En 1841, Bodenchtetd arrive & Moscou et la il
s’occupe de I’éducation des enfants de knyaz Mikhail
Qolitsin.

En 1844, avec [linivitation de générale
Neydtgart, juge en téte de caucase, il arrive a Tiflis et
y travaille en qualit¢ de professeur. Il apprenait la
langue persanne. Mirza Chafi a son tour, faisait la
connaissance avec les oeurvresdes classiques
de | ‘europe d’ouest , a I’aide de lui.

En 1846 Bodenchtedt rentre en Allemagne.
Dans les années 1889- 1890 il va aux Etats — Unis.
En 1892 il est mort et il est enterré dans la ville
Visbaden de 1’ Allemagne.

En 1846, Mirza Chafi rentre a Gandja. Il est
nommé en comme le professeur a I’école «Qozax
(territoire) ouverte par 1’état Attenant a professeurat,
il s’occupe aussi de la créativité de poésie.

En 1850, au mois de janvier il rentre a Tiflis et
commence a travailler en qualité de professeur de la
langue azerbaidjanaise a la gymnase des nobles. 1l y
habite jusqu a la mort (a la fin de sa vie).

En 1852, le 28 novembre, il est derriére du
jardin Botanique.

Aujourd’hui, il n’y a pas d’originaire en persan
et azerbaidjanais édité en russe et dans les langues de
I’europe d’ouest.

Les manuscrits des vers sont emportés en
Allemangne par Fridrix fon Boudenchtedt.

Aprés la rencontre avec Bodenstedt a Tiflis en
1844, Mirzé Chéfi faisait écrire ses poésies. Outre
cela Mirzé Chéfi a offert a Bodenstedt son recueil de
poésies en  manuscrit.Bodenstedt,  lui-méme
écrivait: «Il m’a offert un cahier nommé «La clef des
esprits». Dans 1’avant-propos de ce cahier, Mirzé
Chéfi,lui,écrivait: «Moi, Mirzé Chéfi, je lui
offre mon «medjmoueyi-assari» (recueil de poésies)
qui consistent en soi des guéssidés (odes),
des guazelles, des murébbéates et des messnévis (des
distiques). Ayant vécu (été) a Tifflis,
F.Bodenstedt ramasse les poésies de Mirzé Chéfi et
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en 1846,il les emporte en Allemagne et aprés
avoir traduit, il les fait publier. Une partie de ces
poésies ont étéintroduites dans son oeuvre « Mille
et un jour a I’Est ».

Apreés son oeuvre,en 1851, F.  Bodenstedt fait
publier a Berlin un petit livret nommé «Les chants de
Mirzé Chéfi». Celui-ci, aprés une diffusion rapide,
rend son auteur trés célébre. Peu apres les oeuvres de
Mirz¢é Chéfi se répandent vite dans toute
I’Europe Occidentale. Outre I’allemand, elles sont
traduites en anglais, francais, italien, suisse,
norvégien, holland, danois, polognais, suédois,
tcheque et méme en ivrite (juive).
En Russsie aussi,ces poésies  éveillent un grand
intérét. La traduction russe des «chants» et son
édition appartient a 1’ami de N.G.Tchernichevski,
pocte Mikhail Larinovitch Mikhailov (1826-1865).
Apres lui, les poésies de Mirzé Chéfi ont été traduites
par V.M.Markov, M.Ramch, N.Eyfert, et les autres.
Ayant prisles connaissances de ces poésies
L.M.Tolstoy les avait bien appréciées. Les poésies de
Mirzé Chéfi ont été publiées six fois en 1868, douze
foisen 1876. En somme elles ont été publiées 169
fois jusqu’a 1922. Aucun auteur ne connait un tel
succes de publication.

Ayant remarqué ce grand succés, en 1873,
Bodenstedt trahita son maitre en tichant de se
réclamer le vrai auteur. Orientaliste Adolf Berger en
s’appuyant sur les paroles du cheikh-ul-islam
deCaucase, mollah Ahmad Salyani,
nie absolument le talent de poéte et le droit d’auteur
de Mirzé Chéfi. en trompant la
société littéraire Bodenstedt a dit qu’il avait
d’abord édité ses oeuvres sousle nom Mirzé
Chéfi, sous I’impression de son voyage a I’Est...

Comme s’il apris le nom de Mirza Shafi
comme un pseudonyme oriental.Dans les années
suivantes Bodenshtedt a pu reunir des
admirateurs autour de soi, alors que pendant ce temps
Vazeh a été oublié par le public. Quoiqu’il joue un
role important dans la diffusion des poemes de
Vazeh en Europe, il était aussi marqué comme un
imitateur de sorte que ca lui a apporté le déshonneur.
Il a fait une grande popularité en publiant les poémes
de Vazeh d'une maniére privée ,mais il a aussi gagné
I'incroyance du public en faisant oublier le nom de
Vazeh.

Il est a noter que Bodenshteidtedt a ajouté a ce
recueil non seulment les poémes de Vazeh il a ajouté
aussi ceux qui ne lui appartenaient pas.

Malgré la disparition des poémes de Vazeh en
Allemagne,certaines poémes ont été trouvé par les
chercheurs.  Les poémes trouvés  consistent d une
gazelle, un pentametre, un gita et trois couplet en
azéri,trois qazelle et deux vers en perse.

Le début du gazelle commence par les rimes
suivants:

Puisqu’il ya des corps célectes dans le ciel.

Jai autant de blessure de coquette sur ma
poitrine.

Parfois on comptait I'auteur de ce poéme
comme Molla Veli Vidadi en s appuyant aux fausses
sources. Ces poémes avaient été découvertes pour la
premiére fois par Sultan Mumtaz. Pour étudier les
oeuvres de Vazeh profondement et obtenir des
résultats concrets, il faut les rechercher en azéri et en
perse des sources originaux non pas a travers des
traductions. Dans ce recueil il ya le poéme de
Zuleykha, Mirza Yusif, les chansons d’amour,de
consolation, de la rose etc. Quoique Vazeh accepte le
poéte Perse Hafiz comme son maitre, dans ses
oeuvres on peut sentir | esprit, I’ Ame et la génie des
oeuvres de Fuzuli. Pour cela, il faut apprécier Vazeh
comme successeur de Fuzuli dans le monde littéraire.

Dans ces modéles on critiquait les religieux qui
sont loin de la verité. Pour ¢a les réligieux ne
I’aimaient pas. Le contemporain de M. Chafi,
Akhound Molla Husein Pichnamazadeh qui était
clergé de Gandja ’appellait perfide. Les réligieux ne
I’aimait guerre car dans ses po¢sies M. Chafi utilisait
toujours les mots pinards, bien aimées, amante,
maitresse etc.

Les réligieux ne comprenaient pas que ces mots
étaient des exemplaires littérraires. Dans les mémes
mots M. Chafi chantait ’amour extraordinaire plus
forte que I’amour mondaine. C’est une pureté moral.
Dés 1840 M. Chafis occupaitde la langue
azerbaidjanaise dans le lycée ruse. Dans les lycées
ouverts aux pays du Caucas on ¢tudiait en azéri et en
pers. C’est pourqoui on avait besoin les manuels
écrits dans ces langues. Pour la langue pers anne on
utilisait I’oeuvre d’ Abbaskulu aga
Bakikhanov « Qanuni-Qudsi » (qui présente les
régles de la grammaire du pers). Pour instruction la
langue azerbaidjanaisesil n’y avait aucun manuel.
C’est pourquoi M. Chafi et I’ étudiant de Mirze
Kazim bek la prof. de pers Ivan Qrigoriev form une
chrestomathie consernant la lange Azerbaidjanais, le
dictionnaire de cette chrestomathie était préte en
1851. La chrestomathie était préte au mois d’avril.
Cette chrestomathie s’appelait «Tatarskaya
krestomatiya Azerbaydjanskoqgo naregiyay.

Cette chrestomathie consistait deux parties:
premicére partie s’appelait «Polnaya ili prostrannaya
xrestomatiya azerbaydjanskoqo naregiya» deuxi¢me
partie «lIzvlegeniya iz prostrannoy xrestomatiyay.
Dans certaines sources ondisait le manuel préparé par
Mirz¢ Chafi a la collaboration avec le prof. Chargé
de cours de lycée le prof. Tifflisse Ivan Qriqoriyev
nommait «Kitabi-tiirki», «Chrestomathie du dialecte
azerbaidjanais préparé par Qriqoriyev et Mirza Chafi
Sadiq ogluy.

Le premier de ces livres a été redigé pour les
¢éléves supérieurs du lycée et le deuxiéme était pour
les débutant et pour des écoles de province.
Deuxiéme volume a été paru par Ivan Grigoriev a
Tabriz en 1855 apres la mort de Mirzé Chafi Vazeh
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et celui-ci fut utilisé, comme un manuel pour
apprendre 1’azerbaidjanais au lycée et dans les écoles
de province. L’édition complete de ce livre apparut a
la fin de I’année 1856 et a envoyé au Ministére de
I’Education pour la permission de son utilisation
comme un manuel. Mais certains proffesseurs de
I’Université de Peterbourg ont écrit des opinions
négatives.

Outres les dictionnaires, ce manuel se divise en
trois parties. La premiére partic se compose des
articles traduits des langues arabe et personne en
azerbaidjanais. La plupart de ces articles sont des
fables et des préceptes de morales. Dans cette partie
il y a de bréves informations sur 1’histoire antique de
I’orient jusqu’a I’Islam qui est prise de 1’oeuvre
«Reuvzetussefa» de Mirkhounde.

Conclusion and Recommendations

Dans la deuxiéme partic on présente des
aforizmes et des citations citées de différents auteurs.
Elles étaient traduites comme oeuvres
«Garabakhnamé» et «Derbendnamé» / Dans la
troisiéme partie on présente beaucoup de vers. Les
guéssidés et les extraits du poéme «Leyli et
Medjnoun» y sont introduits aussi. Ainsi, on peut
dire que Mirz¢ Chafi Vazeh a présenté le premier
manuel en azerbaidjanais. Aprés ce manuel a la
deuxiéme cinquantaine du XIX siécle Mirzé
Abdulhassan Vézirov, Seyyid Azim Chirvani, Rachid
bek Efendiyev ont continué cette tradition-d’écrire
les manuels pour les écoles.

On a fait beaucoup de recherches sur la vie et
sur ’activit¢ de Mirzé Chafi Vazeh dans son pays
natal et dans des autres pays. En XIX siecle
I’orientaliste le Almande Adolf Bergé a fait imprimer
un guézel écrit en persanne un tekbeyt (c’est une
espéce d’un vers de la poésie oriantale) de Mirze
Chafi Vazeh et la traduction de A. F. Veltmande dans
la revue de I’ Association Orientalisme d’ Allemande.

Au début de XX®sicele, A Gandja,
Salman Mumtaz Asguérov a ramassé les manuscrits
des poctes locals et il a découvert 8 vers appartenant
a Mirza Chafi préparés par Mirza Mehdi. Mais avant
de c¢a Salman Mumtaz fait imprimé quelques
couplets de Mirza Chéfi dans le journal
“Qourtoulouche” (1920, Nel) .

En 1926 Salman Mumtaz a fait imprimé les vers
trouvés de Mirza Chafi dans le journal
“Rommaunisse” sous le nom de livre “Mirza Chafi”.

Aprés Mumtaz le professeur  Aliajdar
Saidzade (1899-1970) s’occupe de I’héritage de
“Mirza Chafi”.

En 1929 Aliajdar Saidzada a écrit livre “Le
célébre penseur et poéte Mirza Chafi Gandjanais” a
I’occasion de journée de “Mirza Chafi” organisée a
Gandja.

Le livre a été imprimé dans les langues russe et
azerbaidjanais.

En 1961 on a imprimé en azerbaidjanais le livre
les chants de “Mirza Chafi”.

On a fait la recherche sur Mirza Chafi Vazeh en
Russie, en Europe et dans d’autres pays. On avait
imprimé ses oeuvres en les traduisant. Les gens
cultivés qui s’intéressaient a la festin «Divani
Hikmet» qu’il avait organisé, ont esayé reunir ses
manuscrits. L’un d’eux était Ivan Konstantinovig
Yenipopov. Il a réuni beaucoup de matérieux de
Mirza Chéfi Vazeh.

Hélas on n’avait pas trouvé ces matériaux. Les
oeuvres de Mirza Chafi Vazeh avaient été traduits en
géorgien dans les années 60 du XIX siécle. Certains
de ces traductions avaientt été imprimés dans le
journal «lIveriya» sous la rédaction de Ilya
Tchavtchavadzé. 114 pocsies de Mirza Chéfi
Vazeh ont été traduites en géorgien par Akani
Gelovani. Proffesseur Aftandil Savadz¢é a traduit ses
deux poésies. Encore a Tbilissi I'imprimérie «Art» a
édité le livre de Akaki Gelovanini qui s’appelle «La
symphonie de safes» consacré a Mirza Chafi Vazeh».

En Estonie, Johan Liyv a traduit deux vers
de Mirza Chafi Vazeh en estonien.

En Allemagne on a fait un grand travail de
recherche sur la personnalité et la créativité de Mirza
Chafi. En 1889 en Allemagne a paru le livre du
polyglotte  lituanien  Yourguisse  Youliousse
Laverveynasse intitulé  Divan (Le recueil des
guézelles) occidental et oriental de Mirza Chafi. Le
chercheur K.Sundermayer a redigé une thése
nommeée Les chants de Frirdrikh Fon Bodainshtedt et
de Mirza Shafi.

Y. Moundelhenk a publi¢ en 1978 a Ha,
bourgue le livre “Fridrikh Bodainshtedt et Mirza
Chafidans la critique littéraire azerbaidjanaise”.
Apres cela beaucoup d’articles sur Mirza Chafi ont
été publié dans la presse allemande. Dans certains
oeuvres Mirza Shafi est reconnu comme grand pocte
et penseur azerbaidjanais. En 1967 a Kologne, Yssa
Keéhabi originaire de Perse a soutenu une thése sur le
sujet “L’allemagnisation des chants de Hafiz par
Fridrikh Bodainshtedt”.

D’aprés 1’auteur Mirza Chafi n’était pas poéte.
Son métier n’était que calligraphe. Mais il oublie
qu’au XIXe siecle les azerbaidjanais étaient reconnus
comme turc et tatar. Pour cacher cette vérité il
prétend qu’a Thilisi, (la ville Caucasienne), était
impossible D’apprentissage de la langue tatare.
Malgré que la tatar était I’'une des langues turques il
n’était pas la langue parlée au Caucase.

C’est pourquoi on n’a pas besoin de 1’apprendre
a I’école secondaire dans les autres endroits de la
Russie. A cause de son antipathie envers les
Azerbaidjanais, qu’il crée expres de fausse
imagination dans 1’esprit occidentale consernant les
noms Azerbaidjanais, Tatars et Turcs. Quoiqu’il
nomme sincérement, avec modestie Hafiz comme
son maitre, on peut sentir ’esprit de Fuzouli dans sa
créativité. Tant Hafiz est grand en Perse, autant il est
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petit devant la génie de Fuzouli. Les recherches
essentielles consernant la riche créativit¢ de Mirza
Chafi seront entamées en avenir.

L’ordre du président de la république datée de 3
février 2014 consernant la célébration de 220 e
anniversaire de Mirza Chafi VVazeh dresse une grande
obligation devant les chercheurs de Mirza Shafi.
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Introduction. is 40-50 mm), fruit (10-20 mm, can prepare 30-35%
Growing and maintenance of tea plant is a tea oil, it ripens in middle of november) and root of
difficult and long process. In the tea plantations plant (it comes back to life at a 7-9°C) [8].
during 60-70 years, realization of effective agro- Experience of work in the tea plants shown that
technical works and timely watering of these earth when root of tea bush was long time in water of earth
are required. To and in the period of collection of tea, of the tea plant, it led to insufficiency of oxygen. In
with the purpose of upgrading of the grown tea, it is that case, the active root parts of tea bush slowly rise
necessary to take into account external to the upper part of the land, and it prevents growing
meteorological, geophysical descriptions of region bush, becomes reason of extinction of rootage of tea
and apply them in the process of watering and plant accordingly (figure 1). In this connection,
implementation of agrotechnical works [6, 7]. providing effective growing of tea plantations with
One of the area of application of information the use innovation technology of watering and
technology is agriculture. Insufficient application of implementation of agrotechnical works by means of
innovative and informative technologies in area of universal complex computer system is one of the
growing of tea plant, careful research in this direction important scientifically-actual problem, which are
is required. In this connection, the considered required application of new methods.
problem is dedicated a development of intellectual Coming from actuality of this problem the
control and management system which would be following problems were certain in the article:
provided rising productivity and quality at growing - development of architecture of subsystems of
and collection of tea plants. providing agrotechnical works, watering and
As known, tea plant has green ellipse or round collection of tea plantation;

form of leaf (2-3, 35-40 sm), and tea bush has some
white flowers (about 5 flowers in one bush, diameter
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- creation of subsystem of database for
providing agrotechnical works at growing of tea
plantation;

- creation of subsystem of database of the
meteorological and geophysical descriptions of the
prospected region of tea plantations;

- development of management algorithm by
expert knowledge from meteorological and

geophysical descriptions of the prospected region of
tea plantations by means of theory of fuzzy logic;

- creation of management subsystem by the
databases at collection on tea plantations;

- development of programmatic interface for the
complex functioning architecture of subsystems of
providing agrotechnical works, watering and
collection of tea plantation.

Figure 1 - Extinction of rootage of tea plant.

Analysis of the present technology of growing
tea plants and practical experiment methods.

By decision of the problem of creation of
architecture of subsystems for realization of complex
works at growing of tea plantations, the similar
literary sources for the last 10 years were analysed
[1], [2] and [3]. From the analysis of literary sources
in area of application of the intellectual systems of
simulation at growing plants primarily important for
peoples, it was certain that functioning of these
systems is provided not enough by external
meteorological descriptions, biological properties of
plants and changes of geophysical properties of the
earth.

In this connection, it was solved to use the
above marked characteristics for creation of
complex intelligence system having the subsystems:
meteorology, geophysical parameters which would
be influenced on quality growing tea plants.

At first stage there were defined the necessary
meteorology characteristics for normal growing tea
bush and its vital functions. For growing tea plant it
is need to provide optimal temperature regime, which
is 20-30°C. Middle relative humidity must be 73-
80%. Amount of falling out rain is 800-900 mm.

On second stage there were defined the
necessary geophysical characteristics for normal
growing tea bush and its vital functions.

Determination of norm of humidity of soil for the
roots of tea-plant. Mass of test of moist soil (Mms) in
grammas is calculated by means of the following
formula [8]:

Mms = 1,65W = 165,

where W - humidity of soil, %.
Values of acidity of soil:
so much sour (pu < 4,0);
very sour (pu=4,1-4,5);
sour (pu = 4,5-5,0);
small sour (pu = 5,0-5,5);
near to neutral (pu = 5,5-6,0);
neutral (pu = 6-7).

Before landing of tea plant it is required to
check soil for acidity. In this connection, it is
necessary to use an indicator with special scale of
acidity. soil of a 20-30 g is placed in 50 mls distilled
water. Further well shaking up soil in glass of water,
it is necessary to wait 5-7 minutes. After that water is
saved during 50-60 minutes, periodically shaking up
the prepared composition. By the got solution will
get wet an indicatory paper. Standard color of paper,
that does not change, means neutral soil. Decolorized
is compared to the special scale, where acidity of
soil is set.

High acidity falls down liming.
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Important description of the state of soil is its
closeness. A closeness can be high and subzero, and
also normal, satisfactory. Every closeness affects
possibility of growing certain cultures on tea plants.
Closeness, g/sm® more than 1,5 is bad, and more
precisely, unsatisfactory for most of the tea plants.
For the decline of closeness it is needed to bring in
soil peat about 15-20 kg on every square meter, with
periodicity 1 time in 3 years. Closeness 1,2-1,5 is
unsuitable or unsatisfactory soil for root crops and
many vegetable cultures. A situation is corrected by
bringing of the same peat (about 10-15 kg on a
square meter, 1 time in 5 years). Closeness 1,0-1,2 is
optimal soil for root crops. Organic substance in
such soil is brought in standard.

A height and development of plants in earnest
depend on humidity of soil, and that is why these
characteristics must be carefully researched.
Humidity is checked up in three states (liquid, hard
and gaseous) and expressed in percent correlation
from a general volume or mass of soil. It is important
to know primary humidity of soil. For determination
of humidity of soil it is necessary to use 20 gram of
soil in a glass tableware, rightly measured on the
scale (with exactness of measuring about 0,1 gram).
The date mass placed in a stove on 5 hours
(temperature in the stove is 100°C).

Further, it is necessary to define masses of water
in the soil. For this purpose we collate mass of soil
before placing it in a stove and after. We take away
mass of glass and get mass of the water preliminary
contained in soil. Further we set the percentage of
moisture in soil. For this purpose mass of water we
multiply by 100 and divide by mass of dry soil. It is
impossible to assume, that soil was with the
parameters of humidity stringing, when plants can
not normally develop. For different soil humidity
stringing shown in a different percent amount: sandy
soils - 1-3%; loams — 3-6%; sandy-loam — 6-15%;
clay - 10-15%; peat soils - 50-60%.

It is impossible to assume, that soil was with the
parameters of humidity of stringing, when plants can
not normally develop. It is considered that optimal
humidity on loams and clay soil about 20-45%, and
on sandy-loam and sandy soils - 10-20%.

It is very important, that maintenance of organic
substances in soil was not below than satisfactory
level. Then it is not need with high urgency to top-
dress.

As known, all organic substances in soil form
from bits and pieces of plants or animals. In deep or
superficial layers, decomposition happens and humus
appears due to that. Humus, due to the properties,
quality of soil improves and also its ability to retain
moisture and necessary for development of plants
microelements promote.

For investigation of having organic substances
in soil we will take metallic glass, fill up inita50 g
of dry soil from an tea plant and will set on a tile in
the ventilated apartment on 3 hours. If there are small
organic substances in soil, it will a bit smoke, if it is
much - the amount of smoke will grow considerably.
After expiration of 3 hours we will weigh glass with
soil on precision balance. Further produce a
calculation. At once we need to know mass of the
soil lost at the warming-up of glass. From general
mass of glass with soil to the puncture we will take
away mass. We get a result. Let's multiply by 100
and divide by originally high-usage mass of soil, and
also take away a static coefficient that designates
maintenance in soil of chemically bound-water. For
clay soils - 4, for loams - 3, for sandy-loam - 2 and
for sandy soils - 1.

Let's estimate maintenance of organic
substances and set its level:

- if result less than 2 is this subzero enough
maintenance, and, it is necessary to bring in to 5 kg
of manure and 10 kg of peat annually on the square
meter of tea area of plant;

- if value from 2 to 3 is a level subzero and
fertilizing soil is still necessary. It will be enough for
5 kg of manure and peat;

- value from 3 to 6 - satisfactory when the
additional fertilizing is needed only by manure, about
3 kg in a year;

- value more than 6 is high maintenance of
organic substances. It is possible to bring in a few of
manure, only 1-2 kg on a square meter.

The conducted geophysical experiments on
realization of necessary agro-technical works allow
to systematize these results and form a database and
knowledge with biological properties of tea plant,
that will provide the quality height of both separate
tea-plant and all tea plantations.

Investigation of meteorological, geophysical
characteristics and agro-technical works for
Lenkaran region of Azerbaijan

Let's investigate meteorological characteristics
in the area of growing in the tea plants. It is
connected with that, many meteorological
characteristics influence positive or negative on
quality growing tea bush. For example, very high
temperature of weather , high speed of wind, high air
humidity, abnormal pressure air or rain value
influence negative on growing tea bush and in
depend on that, productivity of the tea bush will low.

In Lankaran-Astara and Sheki-Zagatala regions
of Azerbaijan during spring-summer months low
norm of rains retards the growth of the tea plant, and
at temperature of air of 25-27°C the growth of tea
plant stops completely. For normal development of
tea plant in the subtropical region of Azerbaijan the
important factor is relative humidity. In the dry
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season the relative humidity is reduced to 25 to 30%.
For normal development of the tea plant is necessary
not less of 70-73% [10, 9]. The cause of the fall of
relative humidity in the winter are cold winds from
the north to the south , and in the summer, dry warm
winds from the south to the east and from west to
east. That becomes a cause of low humidity of soil,

what in future also it will be a cause of very low
productivity and quality of tea plant.

Thus, of analyze of Azerbaijan regions where
grow tea plant, let’ s do reduces in commonly
meteorological and geophysical characteristics (the
data present in the following table 1, 2).

Table 1

Meteorology conditions.

Region Normal High temperature Amount of rain Middle relative
temperature humidity
Lenkaran 14-18°C 25,7-27,6°C 800-900 mm 73-80%
Astara 14-18°C 22,7-25,8°C 750-850 mm 62-73%
Sheki 14-18°C 32,5-37,6°C 900-1200 mm 60-75%
Zagatala 14-18°C 30,8-35,6°C 700-800 mm 65-70%
Geophysical conditions.
Region Soil type Soil composition Relief angle
Lonkoaran red, yellow, podozny humus, clay 10-50%
Astara red, yellow, humus 10-45%
Sheki podozny clay 25-64 %
Zagatala yellow clay 15-55 %

In depend on the defined meteorological and
geophysical data from the experts in regions of tea
growing Azerbaijan we can create base of data and
knowledge, which will be included into the system of
automation of control of growing tea plants and
collection of their leafs.

In the subsystem of automation of control of
growing tea plants agro-technical works in the tea
plantations must plane in accordance to the
temperature level, geophysical characteristics of soil
in the tea plantations of the region and also the
month calendar. As known, the agro-technical works
for the tea plantations in Lenkaran are planed from
March and finish in October. Depending on a month
of the year and position of the moon in constellation
the planed agro-technical works include the
following: soil preparation for planting; planting new
tea bush; tea plantation treatment; plowing the soil;
tea bushes spraying; pruning tea bushes; providing
the soil with oxygen; favored watering and feeding
tea plantations; tea leaf collection.

Dependence of types of agro-technical works
and month calendar (for example, April), defined
from the astrological data base, can write as follows
standard scheme of knowledge base:

If (data of month);

And (changing the moon size in any constellation);
(where the moon sizes changing can be written as:
increase and reduction of moon);

Then (type of agro-technical works (Alt) in the tea
plantation).

Other days of April must check by means of
month calendar (through Internet) and on the base of
data of increasing or reduction of moon a type agro —
technical work is chosen.  Algorithmically and
program provides of option of the necessary agro-
technical works are developed on the base of the
created knowledge base.

Development of common system of
automation of control of growing tea plants and
collection of their leafs

The common system of automation of control of
growing tea plants and collection of their leafs
functions by means of the following provides:

- the technical provide, which executes speedily
processing, saving, operative control of the internal
current data during the management procedures of
growing tea plants and collection of their leafs;
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Figure 2 - The architecture of common system of automation of control of growing tea plants.
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- the program provide executed operative
control, calculation of energetic, watering
consumption of growing tea plants and corporative
functions of collection of their leafs;

- the informative provide for data saving,
knowledge control of growing tea plants and
corporative functions of collection of their leafs.

The architecture of common system of
automation of control of growing tea plants and
collection of their leafs is represented as hierarchical
system (figure 2) which works on the following
stages:

1. At first stage the number of tea plantation for
control of biological status of every tea bush, its
sheets is chosen. The system of visual control is
fixed a status of its sheets sizes, active root parts of
tea bush.

2. On second stage of the system of automation
of control of growing tea plants begins to switch the
basis elements of the program, informatics and
technical subsystems. The lines for watering tea
plants are activated.

For definition the data of humidity of soil the
sensors of humidity in the places of the tea plantation
are given signals about current status of soil. After
that water through plumbing by means of the
watering devises is given only for that plantation
where soil is provided not enough with humidity.
Algorithm of given the needed water volume is
created by a method of fuzzy logic - sufficient
consumption of water for this soil.

3. On the third stage for definition the data of
temperature of weather of around area by means of
special sensors located on the places of the tea
plantation, watering of this part is regulated. So for
example at high (25°C — 35°C) temperature of
weather, watering is not executed, because it
perniciously influences on rootage and on the leaves
of bush of tea. Water is given only at more subzero
temperatures.
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Abstract: The concept of a working mathematical model has been formulated. Features of construction of such
mathematical models have been briefly described. An illustrative example of the process of construction of a
working mathematical model of the element of a technical system has been discussed. Working mathematical model
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1. Introduction

As a rule, mathematical modeling of technical
objects includes the following basic steps.

The first phase of mathematical modeling
involves an informal transition from the object of
research to its conceptual model. Conceptual model
is a conventional description of the object of
research. Such a description should include the
features and quantitative characteristics of the object
that are important from the point of view of the case
being analyzed. At the same time, it is necessary to
justify the assumptions and simplifications that allow
not taking into account the features and quantitative
characteristics of the object of research that are
considered immaterial.

The second phase is the mathematical
description of the conceptual model. Using the
formal description, one or more mathematical models
of the object of research can be constructed.

The third phase of mathematical modeling
involves qualitative and estimated quantitative
analysis of the mathematical model. Sometimes the
results of analysis may lead to the need to clarify or
revise the conceptual model (that is, it will be
necessary to re-implement the first phase of
mathematical modeling). To make an informed
choice of a model for the subsequent detailed
quantitative analysis, it is necessary to compare the
results of analysis of various mathematical models.
As a result of this phase, a working mathematical

model is constructed, that is, a model for detailed
quantitative analysis.

During the fourth phase, a computational
problem is formulated.

In the fifth phase of mathematical modeling, it
is necessary to make an informed choice or create a
numerical method. As a rule, the resulting numerical
method does not include many of the necessary
details without which it is impossible to use
computer technology. To obtain an implementable
algorithm for the computing experiment, a detailed
specification of all necessary steps is needed. An
effective algorithm for the computing experiment is
created during the sixth phase of mathematical
modeling.

The seventh phase involves the development of
software that implements the computational
algorithm.

The software product is tested during the eighth
phase. Sometimes, a thorough check of the results of
calculations can detect deficiencies that require re-
implementation of the previous phases of
mathematical modeling. After eliminating all the
deficiencies, implementation of the computational
experiment can be started. Computational experiment
is the ninth and final phase of mathematical
modeling.

Possibilities of mathematical modeling that are
described in detail in educational and scientific
literature (for example, [1-5]) are often used
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inefficiently. The reason for this is that the
mathematical model of the object of research does
not have the desired properties.

The purpose of this paper is to describe the
features that allow constructing a working
mathematical model with the desired properties from
the point of view of a particular study. The set of
properties may include, for example, the
completeness, accuracy, adequacy, productivity,
economy, robustness, as well as other properties
[2; 5]. Obviously, such a mathematical model is a
valuable intellectual product that is, within the
research scope, equivalent to the object of research.

2. Unified approach to the construction of a
mathematical model

To construct a working mathematical model
with the desired properties from the point of view of
a particular research project, it is often necessary to
fulfill contradictory requirements. Such requirements
can only be met with the help of a reasonable
compromise that largely depends on the level of
training of the researcher.

Compromise is made possible by following the
rules and recommendations summarizing practical
experience in the development of mathematical
models. In that context, the principles from [6] are of
particular interest. Thanks to the wise use of these
principles, it is possible to implement a unified
approach to the construction of a mathematical model
with the desired properties from the point of view of a
particular research project. For example, paper [7]
contains a description of features of the process of
constructing a mathematical model with the desired
properties from the point of view of the study some
results of which are described in [8-10].

3. Working mathematical model of the
element of a technical system

Let us discuss an illustrative example of the
process of construction of a working mathematical
model.

3.1. Statement of the problem
Let us assume that the following value is of
interest in the conducted research:

z=x/r(y), (1)
where r(y)=r,[L+B(y—y,)] is the function of a real
variable y; y=y(t) is the time function t, where
y(t,)=Y,; Yo and t, are known non-negative
values; X, I, and B are known positive constants. In

this case, there may be a steady state, for which the
following equation holds true:

X*/r(y)=1+0(Y - o), )
where y is the steady-state value,and y,<y<y;o
is a known constant.

Here z is the sought quantity that can
characterize the potential or flow of a physical
substance in the element of the technical system. Let
us construct a working mathematical model of the
object of research. The model must be sufficiently
complete, accurate, adequate, productive and simple.

3.2. Solution

To solve this problem, let us create a hierarchy
of mathematical models of the object of research and
define the conditions under which it is possible to
find the sought quantity with a relative error of not
more than the allowable limit 3.

If the difference y -y, is rather small, then we

can use (1) to find the sought quantity according to
the following formula:
Zy = X/ro : (3)
Let us define the conditions under which the
resulting formula is applicable. To do this, let us
analyze the steady state.
We can use (2) to find

V=Y, +2—1B(—1+ ,/l+4Bx2/(cr0)j ,

and then define the steady-state value

Z=x/r(y)= 2z0/[1+ ,/1+4[3x2/(cr0)]. (4)

It is evident that Z <z <z,. Then the following

holds true for the relative error of z,:
3(zo)=|z—2,|/|2| = 20/2-1< 2, /7 -1.
Thus, if the condition
2,/7-1<3,

is met, we can use the formula (3) to find the sought
quantity with a relative error of not more than §, .
Then we arrive at the inequality

sz/(cro)s6§+80, (5)
subject to which the mathematical model (3) is
sufficiently complete, accurate, adequate, productive
and simple; and it is reasonable to use the formula
(3) to find the sought quantity.

If a non-steady state can be analyzed, it is
possible to determine the conditions under which the
mathematical model (4) is applicable.

Let us suppose the following first order
ordinary differential equation is valid for the object
of research:

d
o(y) g =x/ry)=oly-¥5).  ®
where c(y)=c,[L+v(y —y,)] is the function of a real

variable y; ¢, and y are known positive constants.

Then, according to (1) and (6), let us formulate a
Cauchy problem
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iz —2)+ Bk % = plo(z, ~ ) xp2

(@)
Thus, if the condition
3(z)=|z-7|/|z|=1-7/z2 <5,
is met, we can use the formula (4) to find the sought
quantity with a relative error of not more than 3,,

where 3, < z,/Z -1, since otherwise the formula (3)
is to be used. Then let us find a time point
L=t +C [ZO(Y(Z - Zo)_ Bz)ln(Sozo/(Zo - Z))+
+ (ZOBZ + Y(Zo - Z)Zo -
—B(2z,-2)7)In(2-8, - Z/z, )+

+7Z, (220 - z)(60 -1+7/z, )](0[3(220 -7)7)",
for which z(t,)=2z/(1-3,). In this case, according to
(7), the steady-state value z can be considered equal
to z(t) at t>t, with a relative error of not more than
3, -

If the inequality (5) is not true, then the
mathematical model (4) is sufficiently complete,
accurate, adequate, productive and simple at t>t;;

and it is reasonable to use the formula (4) to find the
sought quantity.

3.3. Results
By creating a hierarchy of mathematical
models, it is possible to construct a working
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mathematical model with the desired properties from
the point of view of a particular research project.
Indeed, if the inequality (5) holds true, then the
mathematical model (3) is considered to be a
working mathematical model, otherwise, it is
necessary to determine whether it is possible not to
consider the time interval from t, to t; in the

conducted research. If this is possible, the
mathematical model (4) is selected as the working
one; otherwise, (7) is the working mathematical
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of research was mainly developed using only one of
the principles from [6], the principle of gradual
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“hierarchical approach to the construction of models”
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4. Conclusion

Thus, the concept of the working mathematical
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IN AEROBICS CLASSES

Abstract: The publication aimed at recognizing and comparing the reasons and factors which foster
undertaking aerobics classes among women in two age groups. A diagnostic survey and a questionnaire were used
for this purpose. The survey was conducted among 48 women who do aerobics. The women were divided into two
age groups. The analysis of the survey results showed that younger women were more motivated to do aerobics
(8.99) in relation to women over 40 (8.17). The factors motivating women to do aerobics were less significant
among younger women (9.14) than older women (9.21).
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MOTHUBBI 1 ®AKTOPBI YYACTHUSA )KEHIINH B ADPOBUKE

Annomayusn: Llenvio uccrneoosanus 6vi10 usyyenue U CpasHeHue MOmuU60s U (PaKmopos cnocoodcmeyrouux
POCMY 3aHAMUL A3POOUKOU Cpedu JHCEHWUH 8 O8YX B803PACMHLIX epynnax. s pearuzayuu yeiu UCHoIb308aAHbl
JuazHoCmuyeckoe 30HOUPOBAHUE U ONPOCHBIU Jaucm ankemsl. Hcciedosanue npoeedenO cpedu 48 wceHuyun
SAHUMAIOWUXC  aspoOuKOu. Hccaedyemvlx nooderunu Ha 08e 603pacmHble 2pynnvl. Auanuz pe3ynrbmamos
UCCIeO008AHUS NOKA3AI, YO MONOObIe HCeHWUHbL ObLIU OONlee MOMUBUPOBAHbL K 3auamusam (8,99), 6 omuowenuu K
arcerugunam nocae 40 nem (8,17). @axmopul erusowjue Ha MOMUBAYUIO ObLIU MeHbUUE CPEOU MOLOObIX IHCEHUJUH
(9,14) 6 omnowenuu x scenwunam cmapue 40 rem (9,21).

Knrouesvte cnosa’ aspobuxa, Momuenl, pakmopbwl, HceHuuHbl.

BBenenue CIIA wu

AKTUBHBIA OTIBIX KaK BPEMs MPOBOXKICHHUE -
3TO WACANbHOE MPEIIOKEHUE [UIS  YIyYIICHHS
CaMOYYBCTBHSI, 3J0POBbs U KOOPAUHAIIMH. MHUpoOBas
Opranmzanust 310pOBbsI PEKOMCHIYET C)KCIHCBHEIC

OIICHOK TOCYJapCTBEHHBIX CIy’)KO B
OTmenbHBIX cTpaHax Espomsr [7, . 118].

AdpoOuKa - 3TO XOpOIIO H3BECTHas (popma
llBPIFaTeHBHOﬁ AKTUBHOCTU HMCIOIIasd MIUPOKYIO
raMMmy YIOpaXHCHHH, BEIYIIUXCS HWHCTPYKTOPAMHU

3aHATUS B BHUJIE XOABOBI, Oera MM a’poOMKH. ¢utHecca. bmaromapss  pacnpocTpaHEHHIO — 3TOM
@duznyeckass W peKpealoOHHAss  aKTHBHOCTD (OpMBI aKTHBHOCTH BCE OOJIbIIE JKEHITMH BHIOMpAET
CTAHOBHTCS HE TOJBKO MOAHOH [4, c. 82], HO Takxke a3poOMKY, OPHEHTHPYSCHh PAa3IMYHBIMA MOTHBAMH H
CTaHOBUTCS TpPEOOBaHMEM MJIM  ONpEJelICHUEM (axTopamu.

BBICOKOTO  cTaryca, HpoecCHu,  JIOJDKHOCTH, Bonmpmiast  3acmyra  cpeiAcTB  MaccOBOH

croco0a W CTWIS XH3HH. YYacTHe B CIIOPTHUBHBIX
3aHATUSAX - 3TO OAHO U3 KPUTEPUEB LIEHTPAIbHBIX

uH(OPMAIUK - 3TO PACIpPOCTpPaHEeHHE WHGPOpMAIUU
00 OTpPHUIATENBHBIX CIEACTBUSIX MACCHBHOIO CTHIIA
Km3HH. Bc€ Oompme roBopuTCS 0  Oo0ye3HSX
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CBSI3aHHBIX C CHAIIEH paboToil. OCOOCHHBIN HaXIM
- JOXHUTCA Ha Oopr0y ¢ TOTHOTOH. MOTHBHI
CBSI3aHHBIE C MPOOIEMaMH Pa3BUTHSI IIUBITH3AINH H
BEPOSITHO YacToe IPOCBElIeHHue odmiecTBa 00
3¢ ¢dexTax HEOPEIKHOCTH, K COOCTBEHHOMY TeIYy,
MOTHBHPYIOT JKEHIIMH B pPa3HOM BO3pacTe K
©)KEe/JIHEeBHOM JBUraTenbHON akTHBHOCTH. OmaceHue
mepen IoTepeil KpacoThl, CHIYdTa M XOPOIIETOo
CaMOYYBCTBHSI PacIiOJIaraloT YeJI0BEYECTBO K IIOMCKY
aJPKBAaTHBIX (OPM aKTHBHOCTH TIPH ONPEACIEHHOU
HeoOxomumocTH. HeoOXoauMocT U MOTHBEI MOTYT
U3MEHATHCS KaK B 3aBUCHMOCTH OT CpEIbl, B
KOTOpPOIl MBI KMBEM, TaK M OT Bo3pacTa. Moiozble

JKCHITUHBI OOpeMEHEHHbIE CeMEWHOW JKU3HBIO,
npodecCUOHANBHON  paboTO W COOCTBCHHBIM
pa3sBUTHEM, BEPOSTHO OyayT WMETh JPYTHE

HEOOXO/IMMOCTH, B OTHOLICHWH K JKCHIIMHAM, IS
KOTOPBIX MpOoQecCHOHaIbHAS U CEMEiHasi CUTyalust
MOCJIEIOBATENBHO MOAJISKUT CTa0MIN3aIiu. TpyaHo
OJTHAKO OIpEEINTh, KaKHe MOTHBHI U (HaKTOPHI
CIIOCOOCTBYIOT yYacTHIO B 3aHATUAX a3pOOUKH Cpean
JKCHIIMH B Pa3HOM BO3paCTe.

MotuBbl U (aKTOpPbI YYaCTUSI B a3POOMKE.
MoTHBHpOBKa - 3TO COBOKYIHOCTH (DaKTOPOB
NOOYXXIAOMKX K ACHCTBHIO M BIMAIOIINX HA €T0
HanpaBJICHUE W MHTEHCUBHOCTH [2; 5]. Motus
BO3HHMKAET U3 JBYX INIaBHBIX IPUYMH: B COCAMHEHUH
C HEoOXOIUMOCTBIO yJIOBJICTBOPEHHS OCHOBHBIX
HYXJI, WIIM B COCTUHEHUH C BBINOJHEHUEM 3a/1aHUil,
KOTOpble MBI camu ceOe cTaBUM. MOTHBHPOBKY
JIeTMM Ha: BHEUIHIO M BHYTpeHHIow [3, c. 163-
164]. BHewmHss MOTHBHPOBKa - 3TO HHaye
Ha3pIBacMas HaOpocaHHash MOTHBHPOBKA, Harp.
yepe3 poaureneil. [leficTByer oHa Tak J0JITO, Kak
JIOJITO OGoMMCsT  TIOCIIE/ICTBHSI. BayTtpennss
MOTHBHPOBKa BBITEKAaeT M3 HAIIMX COOCTBEHHBIX
HYK[, YBJICYEHUH WU CY>KIEHUI. DTO MOTUBUPOBKA
yCcTOiuMBasi, JaroImascs IMaHC Ha AaKTHUBHOCTh B
TeYeHue 1esoi xu3uu [11].

CymecTByeT MHOTO  MOTHBOB,  KOTOPHIE
pacmoyiaraloT K aKTHBHOMY BPEMSIIPOBOKACHHIO.
OpHU aBTOPHI BBIACTSIOT CIEIYIONINE POIBI MOTHBOB

JIBUTATEILHOMN AKTUBHOCTH: AKTUBHOCTH
TEeJIOHUCTUYECKAs, peakcanoHHas,; 340POBbE-
TUTME€HUYeCcKas, O03HaBaTEIbHO-BOCIIUTATEIILHA,
IMOIMOHAJIbHAS, (bOpMI/IpOBaHI/ISI COOCTBEHHOI0
XapakTepa, O6H.leCTBeHHO—TOBapI/IH.[eCKaH;

COpPEBHOBAHMS M COIEPHUYECTBA; YECTONIOOMBAA U
moaHas [l, c. 55-58]. 3arem gapyrue aBTOpPHI
cceimasice  Ha  Winiarskiego, mpezacraBmii  cemb
TUIIOB ~ MOTHMBUPOBKHM  JIIOJEH  3aHHMAIOIUXCS
JIBUTATENIbHONH  aKTMBHOCTBIO:  GKTUBHOCTH -
TCAOHUCTUYCCKAs, PelIaKCaluMoOHHas;,; 3J0pOBbE -
TMUTHEHHYeCKas; OOIIECTBEHHO - TOBAPHIIECKAS;
UCKaTeNsl  NPHUKIIOYEHHH; CaMmomoOuBas o
NO3HABATENIbHO - BocmuTarenpHas [3, c¢.124-125].
MOTHBHPOBKM HE TOJarae€rcs paccMaTpHBaTh
060cobsenHo. DakTOpEl ABUraTENbHON aKTHBHOCTH

HMEIOT OTPOMHOE 3HAUCHHWE B YyJIOBIECTBOPCHUH
MOTHBOB.

®dakTopbl  AKTHBHOIO  TNOBeJeHUA B
cB00OHOE BpeMsi. AKTHBHOE BPEMSIIPOBOXKICHHUE
3aBUCHMO OT MHOJKECTBa pPa3HOPOAHBIX (pakTopoB. B
JUTEpaType BCTPEYAIOTCS Pa3sHOPOJHBIC TPYIIIBI
(axkTopoB, Hamp.: COLMAIBHO - SKOHOMHUYECKHE H
00ILIECTBEHHBIE; KOJIOTHYECKHE ¥ IMYHOCTHBIE [9, C.
2]. dpyryto xraccupukanuio (pakToOpoB BIHMSIOIINX
Ha aKkTWBHBIE moBeacHUsS mokazan R. Winiarski,
oOMeHMBas: OMOJOTHYECKHE, NICUXUYECKHE,
0OIIeCTBEHHO - JeMoTrpaduiecKie, YKOHOMHUYECKIE
[12]. BaTo J. Gracz, T. Sankowski yreepsxmaror, aro
(akTop pemIaoNmii O MPHHATHH PEKPeannOHHON
JIEATENIbHOCTH SIBIISIETCS KOJUIEKTHBHOM, TPYIIIOBOM
aKTHBHOCTHI0. OOIEeCTBEHHAs TPYIINa MOXKET BIUSTH
Ha PpCKpCalMOHHBIC OTHOMICHUSA JIUMYHOCTHU, KOTOPHIC
IIOCTOSIHHO NOAYUHSAKOTCA OILICHKEC o
YCTaHOBJICHHBIM TPYNIIOBBIM obpasiam.
[locnencTBust  TakoW  OLEHKHM  COOTBETCTBYIOT
MOJOXKUTEIBHBIM ¥ OTPHULATENBHBIM  PEAKIUSIM
KOJUIEKTHBAa  BBUAY  OTICIBHBIX €&  WICHOB.
OuepenHolt (akTOp BIUSIOMMNA HAa POI HPUHATHS
JBUTATEJIbHOM  aKTHUBHOCTH -  IGHTPAJbHOE
TIOJIOKEHHE, TO €CTh camasi OOJbIIas HEHHOCTH IS
nanHoW nuuHocTtu [3, c. 208-209]. B nwmreparype
TaKKe BCTpedaeTcs emE npyras KiacCUpHUKaLus
(akTOpPOB:  ICHXOJOTMYCCKUE, OWOJIOTHYHBIC WU
Jpyrue, Takue Kak: BO3pacT, Ioj, oOpa3oBaHWE,
CTYIICHb yp6aHI/13aHHI/I MECTa XHUTCJILCTBA, HaBbIKH
NpUOOpETEeHHbIE ~ JIOMa,  CIOPTHBHBIE  YMEHHUS,
3aHSATHE CHOPTOM B  MPONUIOM, (hU3HUEcKoe
BocriuTanue B mkoie [1, ¢.175].

[MonpIToXXMBas, MOXHO KOHCTaTHPOBATh, YTO
(aKkTOpBI, KOTOpPHIE B TJIABHOM Mepe YBEIUYUBAIOT
YBIICUCHNE M YY9acCTHE B PEKPEAMIOHHONW aKTHBHOCTH
9TO. JKM3HEHHAs CTaOWIM3aIWs, II0JIOKUTEIbHBIC
CIIOPTUBHBIC OIIBITHI BBIHCCCHHBIC C JCTCTBA,
MpUHATHUE MOJIOJABIMH JIYOAbMH MPpO3J0POBBIX
0o0pa3ioB mMmoBeAeHMA. JlBUraTenbHas aKTHBHOCTD
WUIPAECT BAXHYIO POJIb B YIOBJIETBOPEHHHU pPa3HBIX
HYX]J, TakMX Kak HHe0OXOJUMOCTh peJaKca,
MCUXO(U3NUYECKON  aKTUBHOCTH,  OOIIECTBEHHBIX
KOHTaKTOB, KOHTakToB ¢ mpupogoii m t1.n1. C
(dakTOpaMM TOYHO CBSI3aHHBI TIPUYHMHBI, HWHAYeE
TOBOpS, MOTHBBI ~ TIPHHSTHS  JBHIaTEIbHOM
aKTMBHOCTH, KOTOpHIE B OONBIION Mepe pemarT o
TIPUHATHHN AKTUBHOCTH B CBOOOTHOE BPEMHL.

HccnenoBanusi Haax  MOTHBMPOBKOW K
aspoduxe. VccnenoBanus nepeseaéunsie B 2009r.
Cpe/iv KEHIMH B Pa3HOM BO3pacTe 3aHUMArOIIHXCS
a’pOOUKON MPOSIBUIIM, YTO CPEIU TIABHBIX MOTHBOB

BEIOOpa adpobmkm Kak (OPMBI  ABHTaTEIbHOU
aKTUBHOCTH OBUIM - HEOOXOIMMOCTh JBMIKEHUS
(40%), yIydllleHHe CUIIy3Ta (30%) u

MTOJIOKUTEIBHBIHN AP PEKT YIpaKHEHUI B OTHOIICHIH
Kk cmsrdeHno crpecca (20%) [13]. HccnenoBanus
OITyOJTMKOBAHHEI B 2011r. Kacarolieecs
MOTHBUPOBKMA BBIOOpa CIIOPTUBHOW  a’poOHKH,
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npoBenéuHpie cpenu 100 morepuitHO MOHOOpaHHBIX
CTYACHTOB c 20 yaeOHBIX
3aBE/ICHUN/YHUBEPCUTETOB, TEXHUYECKHX YyUeOHBIX
3aBeneHN U ADB mposBHIM, Y4TO BBIOOp 3aHSATHIA
CIIOPTHBHOW  a’poOMKH  OBIT  NpEIUIOKEHHEM
aKaJIeMHUYECKUX yauTesei. CamMbiMu
CYIIECTBEHHBIMA MOTHBAaMH BbIOOpa  a’3pOOHUKH
Cpear Y4YacTHHKOB OBIIM: JBMJKEHHE C MY3BIKOM
(59%), 0370POBUTEIbHBIE JIOCTOMHCTBA,
JBUTATENIbHAS aKTHBHOCTH - YIYUIICHHE CHITyITa U
¢usnueckoit koopmuHanmu (55%), YHZOBOIBCTBHA

BBITEKAIONIME M3  CONEPHUYECTBA U  IMOLUH
cBsA3aHHBIE C adpobumkoit (54%) [8]. Hpyrue
UCCIICJIOBAaHUSl  Kacaiolluecs  030POBUTEIBHBIX

MOTHBOB YIPaXHSIONMXCS B (QuTHeCC Kiydax,
onyosimkoBaHHble B 2012T. MPOSIBIIIM, YTO 3/I0POBBE
U ¢u3nyeckas KOOPJHMHALMWS COCTABJSJIM TJIABHbIC

MOTHBBI ~y4aCTHsS B  JBUTATCIbHBIX  3aHATHAX
JKEHIIMH. BaXHbl OBLIM MOTHUBBI CBSI3aHHBIE C
3a00TO W yJaydmIeHHWEM BHAAa CBOEro Tela.

3HAaYNTETFHO MEHBIE OBUTH HWHTEPIICPCOHATHHEIC
COOTHOILICHHSI W pa3rpyxkeHue Crpeccd. CyIIHOCTBH
03I0pPOBUTEIHHON MOTHBHPOBKH POCIIA C BO3PACTOM
PECIIOHIICHTOK. OnHAaKO MOTHB 3HOPOBBS  UIS
BHEIITHETO BHJIA TeJIa Mafall BMECTe C pOCTOM YPOBHSA
BOCTIMTAaHWUS SKCHIOWH. [l JKEHIIMH 3aMyKHUX
Oosee CyIICCTBEHHbIE OBUIM  03J10POBHUTECIIBHBIC
MOTHBBI, B OTHOIICHHH K HE3aMY)KHUM XCHIUHAM,
JUIsL  KOTOPBIX  CYIIECTBEHHbIE OBUIM  MOTHBHI
yIy4dlleHus  BUAA  Tela [6]. Pesynbrarsl
WCCIIEIOBAaHUM TMPOBENEHHBIX CpPEOU JKEHIIMH B
pa3sHOM BO3pACTe, YYACTBYIOIIUX B 3aHATHAX aKBa
(huTHECCA TIPOSIBILUIH, JKE TTIABHBIC MOTHBBI TIPUHSATHS
9TUX 3aHATHH Cpeau S>KEeHIUUMH cTapuie 26 Jer

KacajlCh  3JI0OPOBBbS,  OTABIXa -  XOPOIIETo
CaMOUYYBCTBHSI W OCTE€THKH - BHJAA, CTPOHHOH
¢urypsl.  Monoable  KEHIIMHBI  HANPaBIISUINCDH

reJIOHUCTHYECKUMH MOTHBaMH - NpeObIBaHHEM B
Bozie Aisi yaoBoabcTBUs [10]. Kak MOXHO 3aMeTHTB,
9acTeIi MOTHB BBIOOpa 3TOH (DOpPMBI aKTHBHOCTH
yIydIleHHe  BHJA, CWIydTa U XOPOIIETro
CaMOYyBCTBHSL.

MaTepuaibl U MeTOABI.

He.]]b HCCIIeJ0BaHUs. OLICHKa MOTHBOB H

(akTOpOB NPUHATHS aKTUBHOCTH B  3aHATHAX
aspobuku. Ilpeamonaraioch, 4YTO  BEpPOSITHO,
TJIaBHBIM MOTHBOM OyIyT MOTHBBI  3JI0POBBS -

TUTHEHNYecKre (yKpallaHWe Telna W COXPaHEHHUe
KPacHUBOI'O CHIIy3Ta), PelIaloIinuM ke (akTopoM 00
AaKTUBHOCTH OynyT (axKTOphl aAMUHHCTPATUBHO -
HSKOHOMHYECKHE, a CPeIN HUX JOCTYITHOCTh 3aHITHH.

CdhopmupoBanbl I (D139 0111:
HCCJIeI0BaTe/IbCKHe BOMPOCHI:

1. Kotopele w3 MOTHBOB
MOCEIICHNN  3aHATHH  adpoOuKu
BO3PaCTHBIX TpyI?

2. Kakue Qaktopsl Beaylye cpeay y4acTHHUI]
3aHATHI a3pOOHMKN B 000MX BO3PACTHBIX TpyHmax?

KIIFOUYCBBIC B
cpemu  oboux

Juis peanmzanmuy [ENd WCIOJIB30BaH METOX
OUAaTHOCTHYECKOTO  30HAMPOBAHUSA.  AHKETHEIC
WCCIICIOBAHMS TIPUMEHEHBI JJIS OICHKH MOTHBOB H
(hakTOPOB aKTUBHOCTH B a’poOuke. PecrnoHneHTKH
OIICHUBAJIK CYI[HOCTh MOTHBOB U (DaKTOpOB B
macmrade ¢ 0 1o 10 nkT., rae 10 06o3HaYamo caMyro
BBICOKYIO IICHHOCTb.

XapaKTepuCcTHKA NCCIIETyeMBIX.

HccrenoBanust TpoBeleHB B TpEX (QHUTHECC
kmybax B bemocroke B 2014r. K wmccmenoBaHmsIM
pUCTYIIIIO 48 JKeHIINH, TT0 24 YeloBeKa B KaXIOH
BO3pacTHOH Tpymie. PecrioHneHTkn B OOJMBIINHCTBE

BIIAIEIM  BBICIIMM  MarucrtepckuM (62,5%) w
JUIUIOMHBIM ~ oOpazoBanueM  (25%).  pyroe
obpazoBaHue nuMeso 6 PECIIOH/IEHTOK
COCTaBIIAIOLIUX 12,5% COBOKYITHOCTH.

Hccrnenayemble, TIaBHBIM 00pa3oM IMPOKHUBAIU B
ropone (87,5%), HEMHOTOYMCIIEHHbIE KEHIIUHBI
(12,5%) mpoxuBanu B JepEBHSIX.

Pecionnentkn B 21% mocemanu 3aHATHA
a’pobuku okono 2 mer, 17% mocemanu okono 8
MecsieB.  bojbiiee ducio pecnoHaeHTok — (62%)
IoCemIano a’poduky okono 6 mecsueB. Hanbonpe
JKCHIITIH TIOCEHIalio 3aHATHSA a’poOuKoil 2 pasza B
Henenio (41%), u 1 pa3 B mHeaeno (33%). Hemuoro
6ompime Y4 wmccnmemyeMblx (26%) yuyacTBOBana B
3aHATHAX a3pOOHKH 3 pa3a B HEJEIIIO.

Pe3yabTaThl MCCIeTOBAHUI - MOTHBHPOBKH
K a9pPOOHKE MpUBE/CHBI B Ta0. 1.

MoTHBBI 03/10POBHUTEJIbLHbIE -
TUTHEHNYEeCKHE.
XKenmuHpl B 000MX BO3PACTHBIX TpyMIax

UMENH OJMHAKOBBIC MHEHHS KacaloIIHecs MOTHBOB
03/I0OPOBUTENBHO - TUTMEHWYECKHX. Bce KEeHIUHEI
Ha TEPBOM MeECTe CTAaBWIM XOpOIlee 310pOBbE,
(U3MYECKYI0 KOOPJIMHAIMIO, KpPAaCHBBIH CHIIY3T,
JTydOIyro  KpacoTy,  XOpOIllée  CaMOYyBCTBHE,
HEOOXOUMOCTh OT/IBIXA U peraKca.

MoTHBBI 00111eCTBEHHO — TOBapHIIIeCKHe.

Kenmumusl 10 40 ner oueHwIM Ha OOJILIIE, YEM
9 mnkr. u3 10 BO3MOXHBIX, OOIIECTBEHHBIX -
TOBAPHILECKUX MOTHBOB. B cilyyae »XeHIIMH Mocie
40 ner MOTHBBI (YHKIIMOHUPOBAHUS B Cpelie APYTUX
JIOJIe, HABA3BIBAHMS TOBAPHIIECKUX KOHTAKTOB
MMeEJM MEHblIee 3HaueHue Mo KpahHeill mepe o 1,5
ITyHKTa B OTHOIIEHNUH K MIIQJILINAM TIOJIPyTaM.

Taxke OKa3ajgoCh, YTO MOJIOJbIC IKEHIIMHBI
6onpmoit Bec (9,85) mpUBS3BIBAIN K OOIIECTBCHHBIM
- TOBapHIIECKUM MOTHBAM B OTJIMYHU OT HKEHIIUH
mocte 40 et (8,19).

Motussl GopMHPOBaHHUS XapaKTepa.

B3pocibeIx ¥ MOJOABIX JKEHIIWH MOTHBHPOBAa
BO3MOKHOCTB (hopmupoBaHus XapakTepa:
PEeImMUMOCTh, YYBCTBO COOCTBEHHOH IICHHOCTH,
CTOMKOCTb, yCTOWYMBOCTb, CUCTEMAaTUUHOCTD, BEPA B
COOCTBEHHBIC BO3MOXKHOCTH M MYXecTBO. OLEHKH
MOTHBOB OBUIM IIOXOXHE CPEIH KEHIIUH B pa3sHOM
Bo3pacte /ot mouyrn 10 myHkToB mo 8,13 myHKTa/.
Tonbko B ciyuae BBIIBIDKEHHs OoJyiee TPYIHBIX
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nenei MHCHUS KCHIITIH OBLIH Oonee HCCIIeAyeMbIX TpyHmax a’poOuka Opuia OmHOU W3
I epeHIIPOBAHBI. CaMBIX BaXHBIX (opM OercrBa oT OECIIOKOHCTB H
UccnenoBanmss  1mokasaiM, dYTO  MOJIOIBIE 3a00T €XEITHEBHOTO JHS (MOJIOMbIC KEHIIUHEL: 8,98;
JKCHIIMHBI ~ TPUBS3BIBAIIM  HEMHOTO  Oouibllee crapuiMe >keHIuHb: 8,99). B MHeHMM MONOIBIX

BHIMaHHE (9,33) K GOpPMUPOBAHHIO XapaKTepa yepes
3aHATHUS, MO OTHONICHHWIO K CTAapIIMM >KCHIIUHAM
(8,89).

MoOTHBBI aKTHBHOCTH - T€JOHHCTHYECKHE.

['maBHBIM MOTHBOM Cpeny MIIAJIINX YYaCTHHII
HCCIICIOBaHUK ObllIa TIPHUBIIEKATENIFHOCTE W MOJA.
Crapmve y49acTHHIBI OLEHIIH 3TOT MOTHB Ha 8,9
OKT. B MHEHMH MIagmmmxX YYacTHHI[ 3HAYMMBIM
MOTHBOM (9,87) ObLTa OMOJIOTHIECKas
HEOOXOIMMOCTh OBIDKEHUS. [l cTapIuX y9acTHHIT
HCCIICIOBaHMS, TOT MOTHB MMEJ MEHbBIIICE 3HAUCHUC
(7,18). OcyiecTBieHHe OSCTETHUECKHX HYXI H
YAOBOJILCTBUEC C BCTECTUKU KU3HU U [[eﬁCTBI/ISI 6I)IJ'II/I
TOXE 60ﬂee 3HAYMMbIMU MOTHUBaMH CpCIn MJIaAIINX
y4acTHHUI[ 3aHATHH (8,19) B OTHOLIEHUH K CTapLINM
skeHIuHAM (5,87).

[IpuMedarenbHO, YTO MOJOABIC YKCHIIHHBI
3aHAMAIOIIHECS adPOOUKOI TPHUBS3BIBATH OOIBITHI
BeC K MOTHBaM AaKTHUBHOCTH - TEJOHHUCTHYCCKIM
(9,26), Mo OTHOIICHHIO K CTAPIIUM KCHIIUHAM, JJIs
KOTOPBIX 3TH MOTHBHI OBUIH MEHEE CYIIECTBCHHBI

7,02 nmyHkTa.
YecTom001Basi MOTUBHPOBKA.
Morozple JKEHIMHBI  OMPaBABIBAINCH  JUIA

caMux cebg M 3TOT MOTHB OBLI Ui HUX OoJjee
BaXHBIN (9,89), yeM s crapmmx xkeHiuH (8,54).
Bonbiiast pasHuiia BBICTYNUIA B CIydae MHEHHSA O

MOTHBHPOBKE pUOOpeTeHUsI 00ILIECTBEHHOTO
onoOpeHns. DTOT MOTHB OBUT 3HAYHUTENHEHO OoJiee
CYIIECTBEHEH CpeId  MIAQJAIIMX  PECHOHIEHTOK

(9,78), uem B cimydae ctapmux moapyr (5,98). Toxe
OopIIasi pa3HUIA COCTABJISIONIAS CBBIIIC 3 ITyHKTA.
3aMeTHas Obutla B cioy4ae  JIOCTHKCHUH
COBEpILIEHCTBA HA MMOKa3 /Ui Apyrux. B aTom ciryuae
MJIQJINIME OSKEHIMHBl OLEHWIM 3TOT BOIPOC Kak
OYEeHb BAXKHBIH, K€ cTapliee NMPHUBSA3BIBAIH K HEMY
MeHblllee BHUMaHue. Takue ke MHEHMs BBIpa3HiIH
BCe JKeHIUHBI (1o 7,13) B cmyyae MOTHBA OIIEHEHUS
COOCTBEHHOT'O 3T0.

[ToxpiToXKMBast 9eCTOMFOOUBBIE MOTHBEI MOYKHO
KOHCTATHPOBaTh, YTO OBUIM OHM Ha MHOTrO Oolee
Ba)XXKHBI cpenu Mooabix (9,09), ueM cpenu crapmmx
JKeHIHH (6,95).

PeslakcaniuOHHBINET MOTHUB.

B muenmit crapmux (9,56) u mmammux (9,46)
YYaCTHHIL HCCIICTOBAHUSA a’pobuka KaK
penakcalMOHHBIH MOTHBATOp pa3rpykall CTpecc U
HaNpsHKEHHOCTh. 3HAYUTENbHBIE PA3HUIIBI 3AMETHBI B
clydae MOTHBUPOBKH ,,BHYTPEHHETO OYMINEHHUS .
Magmue y9acTHHIBI 3aHATHH a3pOOMKON yKa3aliu,
YTO 3TOT MOTHB OBbUI /Il HUX 3HAYUTENBHO Ooiiee
BaxHBI (9,50) B OTHOWIEHMHM K CTaplIUM
yuactHHIAM (6,45). O4eHb Ba)XHBIM MOTHBOM JUJIS
skeHmmH g0 40 ger (9,13) Obutr otmeix. [loxoxke
oTBeTHIIN JxeHIIUHBI Tocie 40 et (8,89). A obonx

JKCHIIH OYEHb BaXKHBIM PETaKCAIMOHHBIM MOTHBOM
Obu1a mpoduaakTuka yromieHus (8,89), ke B oLieHKe
CTapIIUX OJKCHIIUH JTOT MOTHUB OBUI HEMHOTO
MeEHbIIIe CcyIIecTBeHHbIH (8,13). B olicHKe XKEeHITHH
o 40 mer 3aHATHSA OCBOOOXKIAM OT HAOPOCAHHBIX
oOmiecTBeHHBIX cBs3el (8,89). s sKeHIMH Tociie
40 mer STOT MOTHB HWMEN HEMHOTO MEHBIICe
3HaYCHUE.

MOTHBBI  pENAKCAlMOHHBIE  UIT  MOJIOIBIX
JKEHIIIMH UMETM HEMHOTO MeHbInee 3HaueHue (8,13)
0 OTHOINEHHMIO K keHimHam mnocie 40 ser (9,20).

MoTHBBI MO3HABATEIHHO - BOCHUTATEIbHBIE.

MOTHUBBI TIONTYYEHHUS] HOBBIX YMCHH, HABBIKOB
AKTUBHOTO CTHJIA JKU3HH W MOTHUBBI TOJTyYCHHS
3HAHUS O BO3MOXKHOCTSAX YEIIOBEYCCKOH MPUPOJIBI
OIICHUBAJIUCh BBHICOKO B O0OMX HCCICIYyEMBIX
TpyIIax. MotuB  pa3BUTHSI  COOCTBEHHBIX
VBIICYCHUH W TPUCTPACTUH OBLT 3HAYUTEIHHO BBHIIIC
OLICHEH uYepe3 Miammylo rpymmy (9,05) dem
crapmyro (8,15). Takxke Oonee CyIIeCTBEHHBIM
CpeI MOJIOJBIX JKSHIIUH OBIJI MOTHB COOCTBEHHOTO
COBEPIICHCTBOBaHHA.  YIIyOJCHHE  3HAaHHA O
LIEHHOCTH 37I0POBbS I 000UX HCCICTYyEMbIX TPYIII
ObUT TMOXOXE CyIIeCTBeHHBIA. OIHAKO MOTHB
MMO3HAHUSA M OOYYEHHS HOBOTO ObUI 3HAYHMTEIIHHO
BBIIIIE OIICHEH peCoHAeHTHKaMH mocie 40 seT.

[TompiTOKMBAsT CXOACTBA M PAa3IHYUS MOXKHO
3aMETHTh, YTO MOTHBHI HMENH TOXO)Kee 3HauYeHUe
cpernu sxeHmUH 10 40 met (8,84) m mocme 40 mer
(8,74).

Mogaa — aspoduka.

AHanmm3 pe3ynbTaToOB IOKa3aJ, YTO MOJIOJBIC
JKEHIIIMHBI BBICOKO olleHWIH (9,89) aKTUBHBIN CTHIIB
JKU3HU KaKk caMblii MOJIHBIN. XKenmmnbl nocie 40 net
NPUBS3BIBAIA K ITOMY HEMHOTO MEHBIIIEE BHUMAHHE
(9,32). OyepenHoOli MOTHUB MOJBI: YEIOBEK MOJIHBIMH,
KOTOPOMY BaXXCH XOpOIIMHA CHIIYy3T, ¢opma u
KpacoTa - 3HAYUTEIBHO BBIIIC OICHHWIH CTapIIHe
skeHmuHbI (9,80), yem magmue (8,98). Aspobuka B
OIICHKE MOJIOJBIX JKCHIIMH B MCHBIIEM 3HAYCHHUH
(7,64) B OTHOIICHWH OIICHOK CTApIIUX IKCHIIHH
(9,89) accomumpoBana ¢ yCIENIHBIMA JIIOJBMH, W3
cpensl OW3Heca, KYIBTYpPHl M CPEICTB MACCOBOM
WHpOpPMALIUH.

Moga ©Obla  MeHee CyNIEeCTBEHHa
MOJIOZIBIX JKeHTIHH (8,84), ueMm cTapmux (9,67).

Tun uckaresisi NPUKJIIOYEHUH.

B muennu momnoneix xeHmuH (9,03) aspoduka
uMena OoJblliee 3HAYCHUE B YBEIMUEHUW CHJT IS
0OpBOBI C MPOTHUBOMOJOKHOCTSIMA M COOCTBEHHOM
CIa0OCThI0, YeM B MHCHHHU CTAPIIUX HCCIETYEMBIX
(8,34). DOcreruka BreYATICHHH WMMeNd HEMHOIO
MEHbIIIee 3HAYCHHUE CPEAHM MIIAAIINX PECHOHACHTOK
(8,44) uem crapmux (7,15). Aspobuka ycrnokausana
sMormu cpeam  wmiuammux  (7,98) um  crapmmx

cpenu

ISPC Science and Education,
Dijon, France

50

THOMSON REUTERS

Indexed in Thomson Reuters




[ ISRA (India) = 1.344

. { sl
{ 1SI (Dubai, UAE) = 0.829

Impact Factor:

{ PHHII (Russia) = 0.179

S(USA)  =0912 |ICV (Poland) =6.630

| GIF (Australia) =0.356 | ESJI (KZ) ~ =1.042
i JIF =1.500 { SJIF (Morocco) = 2.031
PECTIOHICHTOK (6,23). Tloxoxxee pe3yabTATHI Adpobduka kKak ¢opmMa COpPeBHOBAHHS W

3aMETHBl W B CIIlydae TEpaleBTHUCCKOTO IEHCTBUS.
OTOT acmeKT MMEN TOXKe HEMHOTO Ooyiee Ba)kKHOE
3HaveHue s keHIuH 1o 40 ner (7,36), uem s
sxenmuH  nocie 40  ger  (6,98). CunbHbie
BIEYATICHUST W SMOLMH CBS3aHHBIE C a3pPOOMKOI
MUMeJIM MEHbIlee 3HaueHue Kak it muammux (7,23)
TaK U JUIs CTapIIuX UCCIenyeMbIX (6,34).

MoTuBE TIOWCKA TPHUKIIOYCHHUH ObUTH OoJee
CyIICCTBEHHB B OIIGHKE MJIAIIIAX PECHOHACHTOK
(8,08), uem pecniornentok tocie 40 ser (7,01).

CONepHUYECTBA.

ConepHHYECTBO ¢ COOCTBEHHBIMH HEIOUETaMU
- 3TO MOTUB 0o0Jjiee CYLIECTBEHHBIH Cpeay KEHIIUH
g0 40 ner (8,45), ueM cpeau CTapIIMX >XCHIIMH
(7,86). bonee BaxxHa ObLIA BBHITPY3Ka arpeccuyl Cpeau
skeHiuH g0 40 ner (7,87), ueM cpemu crapiiux
xeHuuH (5,67). Iloxoxue pe3ynbTaTel 3aMETHHI B
cirydqae 0OydeHHs CHATHS 3aTOPMOXKEHHOCTEH.

Bompocsl  comepHHYECTBA M COPEBHOBAHUS
Obutn OoJiee CyIIECTBEHHHI cpenu mianmux (7,56),
YeM CTapIIuX PECIIOHIEHTOK (6,69).

Taoauna 1
MOTHBBI )KEHIIIMH K YYACTHUIO B 3aHATHUAX aIPOOUKH.
Ne MoTHUBHPOBKH K 3aHATHIM 19 - 40 ner 41 — 50+ ner
H | Cpenansist H | Cpenansist
O310pOBHTENIBLHO - THTHEHHYECKHE
1. | Xopomree 310poBbE 24 10 24 10
2. | CootBercTByromas (pusnyeckas 4ETKOCTh 24 10 24 10
3. | Kpacusslii cuiryaT 24 10 24 10
4. | Jlyumas kpacoTa 24 10 24 10
5. | Xoporee caMmouyBCTBUE 24 10 24 10
6. | VmoBineTBOpeHHE HEOOXOAMMOCTH OTABIXA M PA3PSIKU 24 10 24 10
Cpennsis: 10 10
OO01ecTBEHHO - TOBApPHILIECKHE
1. | Hyxna GyHKIMOHMPOBAHUS B CpEe APYTUX JIIOAEH 24 9,91 24 8,45
2. | Hapsi3pIBaHHE TOBApPHUIIECKUX KOHTAKTOB 24 9,88 23 8,13
3. | I'pynnoBsle hopmbl Pu3HUECKON aKTHBHOCTH 24 9,76 22 7,99
Cpennsisi: 9,85 8,19
DopMupoBaHus XapakTepa
1. | Pemumocts 24 9,87 24 9,76
2. | YyBcTBO COOCTBCHHO IEHHOCTH 24 9,60 24 9,11
3. | CroiikocTb 24 9,56 24 8,14
4. | YCTOHUYNBOCTE 24 9,45 24 8,13
5. | CucreMaTHYHOCTH 24 9,34 24 8,97
6. | BeigBuranue 6osiee TPYAHBIX HEIeH 24 9,19 24 8,13
7. | Bepa B cOOCTBEHHBIC BO3MOKHOCTH 24 8,96 24 9,30
8. | MyxecTBO 24 8,74 24 9,56
Cpennsisi: 9,33 8,89
AKTHBHOCTH - Ie/[IOHHCTHYECKHE
1. | Aspobuka yBiekaTesbHa U MOJIHAsI 24 10 24 8,90
2. | AKTHBHOCTH a3pOOHUKH BBHITEKACT C OHOJIOTMYHON HYK/IBI 24 9,87 23 7,18
JIBHKEHHUS
3. | Aspobuka mpustHa 24 8,98 20 6,15
4. | BhImoNHAET 3CTETHYECKHE HYXK/IbI, a MOE yIOBOIBCTBHE 24 8,19 24 5.87
BBITEKAET C ICTETUKH JKH3HHU, JEUCTBHS
Cpennsisi: 9,26 7,02
YecTo11001BBIE
1. | IlpoBepku camoro ce0st st cedst 24 9,89 24 8,54
2. | Hony4eHus npu3HaHUs U OOIIECTBEHHOTO 0/100peHHUs 24 9,78 24 5,98
3. | JocTmxeHus COBEpIISHCTBA Ha M0KA3 APYTUM 24 9,59 24 6,15
4., | YBennueHuss cCOOCTBEHHOTO 3T0 24 7,13 24 7,13
Cpennsisi: 9,09 6,95
PejiakcauMoHHbIE
| AnpobuKa pasrpykaeT CTpecc M HapsHKEHHOCTh 24 I 9,56 I 24 I 9,46
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AnpoOrKka BHYTpPEHHE OUHIIAET 24 9,50 24 6,45
AnpobuKa clIocOOCTBYET OTIBIXY 24 9,13 24 8,89
Anpobuka sBisercs: popmoii 6ercTsa OT JOITOB U 24 8,98 24 8,99
pobeM
AnpoOuKa CITy>)KUT KaK MPO(MIaKTHKA YTOMIICHHUS 24 8,89 24 8,13
Anpobuka 0cBOOOKIAET OT €KETHEBHBIX 0OIIECTBEHHBIX 24 8,13 24 9,20
CBsI3e
Cpennsisi: 9,03 8,52
Ilo3HaBaTeIbHO - BOCIUTATEIbHbBIE
1. | IIpmobGpeTaro yMeHNs, HABBIKM aKTHUBHOTO 00pa3a )KU3HU 24 9,34 24 9,50
2. | IlpnoGperaro 3HaHHE O BO3MOYKHOCTSIX YEJIOBEUECKON 24 9,12 24 9,45
TIPUPO/IBI
3. | Pa3BuBaro cBOM yBiI€UEHHS U IPUCTPACTHS 24 9,05 14 8,15
4. | BeimosHsiro npomecc caMoI0CKOHAJICHS 24 8,59 24 7,48
5. | Yray0asito 3HaHKE O IEHHOCTH 3JI0POBBSI 24 8,76 24 8,39
6. | Uzyuaro HOBOE 24 8,19 23 9,49
Cpennsis: 8,84 8,74
Mopa
1. | AKTUBHBIM CTWIEM KU3HU 24 9,89 24 9,32
2. | MoaHbIM Y€TI0BEKOM, KOTOPBIH CTPEMHUTCS K CTPOMHOM 24 8,98 24 9,80
(dhopMe 1 KpacHUBOMY TEITy
3. | YcnewHsIME 1I0pMH €O cpell OM3HECa, KYJIbTyphl U 24 7,64 24 9,89
CpeACTB MaccoBoil nH(popManuu
Cpennsisi: 8,84 9,67
HckaTtensi NpuKIKYeHA
1. | Jocramnser cuibl kK 00ph0€ ¢ MPEISITCTBUSIMH U 23 9,03 24 8,34
COOCTBEHHOM C1a00CTHIO
2. | Dcrernueckue BleYATIEHUS 24 8,44 24 7,15
3. | Ilpuraymraer SMOIMU SKEIHEBHOTO JTHSI 24 7,98 24 6,23
4. | JleficTByeT KaK TepaneBTUIECKOE CPEICTBO 24 7,36 24 6,98
5. | CusipHBIX BrIeYaTIEHUHN W SMOIMIA CBA3aHHBIX C PUCKOM 22 7,23 24 6,34
Cpennsisi: 8,08 7,01
CopeBHOBAHHS H CONIEPHNUYECTBA
1. | ConepHu4yeCcTBO C COOCTBEHHBIMH HEAOUETAMHU 24 8,45 24 7,86
2. | YMeHbIIIeHHE arpeccuu 24 7,87 24 5,67
3. | HckitoueHne 3aTOPMOKEHHOCTEH 20 6,38 24 6,55
Cpenusisi: 7,56 6,69

Hcmounux: cobcmeennas oopabomra

dakTopbl  NpPeINPUHATHS
a’poduku (tadm. 2).

JKoygornyeckue (pakTopbl CHOCOOCTBYIOLIME
AKTHBHOCTH B 3aHATHAX a3POOHKH.

B MHeHunm MuaammMx pecnoHIEHTOK Bce
9KOJIOTHYECKHE (PAaKTOPHI: 00JacTh, MECTHOCTH H
Ka4ecTBO a’poOMKM B 3aBUCHMOCTH OT MecCTa
JKUTEJIbCTBA OBUIM OICHCHBI B CaMOHW BBICOKOI
creneny. Iloxoxxkue pe3ysbTaTbl AHAJIOTMYHBI U B
ciydae keHIIuH mocie 40 yer.

CpenHee 3HAYEHHE SJKOIOTHYECKHX (AKTOPOB
MoKa3ajo, 4To MoJiojasle keHmHbl (10) u crapmue
(9,78) mpuBs3BIBAIIN K HUM OOJIBIIIOC BHIMAHHE.

JInuHocTHBIE (aKTOPBLI.

Oxazanoch, 4YTO  JUYHOCTHBIE  (PAKTOPEIL:
COCTOSIHUE 37I0POBbS, HYX/bl, 3aHHTEPECOBAHHOCTH,
yOexIeHHs W CYXKICHUSA, 1O, oOmas CTyIleHb
AKTUBHOCTHU, BO3pacCT, JIMYHBIC TMPHU3HAKU OBLIN
OYCHb CYIIECTBEHHBI CpeAu OOOWX HCCIIeIyeMbIX

B 3AaHATHUAX

rpynn. 3aBoeBaji OHM B Ka)KJOW KaTeropuu BbILIE §
NnKT. B Macmrade o 10.

Taxoke cpemHsisi MCCIENOBAaHMH ITIOKasasla, 4To
KaK MJiajue sxeHiunsl (9,67) tak u crapume (9,4)
TIPUBS3BIBAIN K HUM OYEHb OOJIBIIIOC BHUMAHHUE.

Buonornynbie pakTopskl.

Hccnenyemble KEHIIMHBI B 000MX BO3PACTHBIX
Tpynnax NPUBS3BIBAJIN CYIIECTBEHHOE BHUMAaHHE K
03110pOBUTENBHBIM (pakTopaM. B necstubanbHOM
Macmtabe KeHIIMHBI B O0OMX TpyMIax MpH3HAIN
BhIEe 9,6 TIKT. BAXKHOCTH B CIIydae OMOIOTHYECKHX
(aKTOpoB:  COOCTBEHHOTO  310POBBS,  YPOBHS
YETKOCTH U pabOTOCTIOCOOHOCTH.

DakTopbl aAMIHHUCTPATHBHO
IKOHOMHUYECKHUE.

Iloxoxee pe3ynbTaTel 3aMeTHBI B  Clydae
a/IMUHUCTPATHUBHO 9KOHOMHUYECKHX (HaKTOPOB:
JOCTYITHOCTH 3aHSATHHA, KOJWYECTBA CBOOOJHOTO
BpEMEHHU u MaTepHaIbHON 00CTaHOBKH.
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CymecTBeHHOW pasHHIel Oputa MaTepHaibHas (dakTopam [OBIWKEHHS © OOIIECTBEHHOH Cpenbl

0o0CTaHOBKa, KOTOpas KaKk B OIGHKE MIIAJAIINX
PECIIOH/ICHTOK HE MMeENa CYIIECTBEHHOTO 3HAUCHM,
TaK M Cpexu CTapUIMX J>KEHIIMH MOCEIaronuX
a’poOuKy.

OnHako BCE  aJMHHHCTPAaTHBHO
9KOHOMHUecKoe (akTopbl ObutM Oonee BaxkHBI (O
0,52 myHkTa.) cpeau sxeHuuH crapme 40 ner.

dakTopbl NPHCHOCOOJEHUSI K IBHKEHHIO U
001eCTBEHHOI cpebl.

B cimygae (¢akTOpOB TPHCIIOCOONEHHS K
JBIDKEHUIO W OOIECTBEHHOW Cpenbl: 0OIIeCTBEHHBIC
HOPMBI HaBSI3bIBAIOININE IBHTATENBHYIO AKTHBHOCTD
u oOpazoBaHue 00 IBUTaTEIHHON aKTHBHOCTH OBLIH
OJIMHAKOBO Ba)KHBI B MHEHHH OOOMX HCCIIEIyEeMbIX
rpymnn. /IBurarensHas AKTUBHOCTH B CEMbE HMela
MeHbllIee 3HaUeHHe cpeliu eHuH crapiue 40 ser.

HccnenoBanuss  mokasanu, 4YTO — MOJIOJBIE
JKCHIIUHBI TTOCELIAloNe adpOOUKY NPHUBS3BIBATIN K

6onpmmii Bec (7,45), yem crapmme >xeHIuHH (6,13).

CoumnoJiornyecko IKOHOMHYECKHE H
ol1ecTBeHHbIE GaKTOPBI.

CrocoOCTBYIOIIIMM U CaMbIM  CYIIECTBEHHBIM
(akTOpOM JUISl BBHINOJHEHUs] 3aHATHH B OLEHKE
MIIQAIIMX PECHOHAEHTOK  Obuta mpodeccus u
npodeccronanbHas akTuBHOCTH (9,60). Crapmine
PECIIOHACHTKH  3TOT (HaKTOp OLECHWIM HEMHOIO
Hke (8,23). [IpuObuth U OOIIECTBEHHASI CTPYKTYpa
B KOTOPOH JKHUBYT HCCIEAYyEeMble PECHOHICHTKH
UM TOXOKee 3HAaYeHHe B MHEHHH 000uX
uccrenyeMblx rpymmn.  Crapmme  pecHOHICHTKH
NPUIUCHIBAIN BBICIIYI0 LEHHOCTh OOpa3OBaHUIO U
CEeMEHHOMY  COCTOSHHMIO, 4YeM WX  MJaJIIue
PECIIOHACHTKH.

3ameTHO 6bLTO, uTO KeHIMHBI 10 40 net (8,25)
K  COIMOJIOTHYECKO 9KOHOMHUYECKHM |
OOILECTBEHHBIM ~ (paKTOpaM  OTHOCHJIMNCh  MEHee
JEUCTBUTENBHO, YyeM xeHIuHbl rocie 40 ner (9,05).

Taoauna 2
DaKTOPHI KEHIIUH K YYACTHIO B 3aHATUAX a9POOMKH.
No DakTOpbI YYACTHS B 3aHATUAX a2POOHKH 19-40 ner 41 — 50+ et
H | Cpennsist H | Cpeannsist
JKOJIOTHUECKHE
1. O01acTh KXUTEIHCTBA 24 10 24 9,70
2. MecTHOCTE KUTENBCTBA 24 10 24 9,65
3. KagecTBO MOCTYITHOCTH a3pOOHKH 24 10 24 10
Cpennsisi: 10 9,78
JIMYHOCTHBIE
1. CocrostHHE 37J0POBbS 24 10 24 10
2. Hyx b1, yBIICUeHHUS U KEeTaHUS 24 10 24 8,90
3. OpueHTanus U B3TISIBI 24 9,90 24 9,40
4, ITon 24 9,89 24 10
5. OOm1ast CTyneHh aKTUBHOCTH 24 9,50 24 9,34
6. Bospacr 24 9,56 24 10
7. JIngHOCTHBIE YepTHI 24 8,90 24 8,16
Cpennsis 9,67 9,4
buogornyeckue
1. CocTostHHE 37J0POBbS 24 10 24 10
2. YpoBeHp 4ETKOCTH, (PU3NIECKOH PabOTOCITIOCOOHOCTH 24 9,68 24 9,78
3. Twum tenocnoxeHus 24 9,14 24 9,23
Cpennssi: 9,61 9,67
AJIMHHUCTPATHBHO - JKOHOMHYECKHE
1. JloCTyIHOCTB 3aHsITHIT a9pOOHKOiL 24 10 24 10
2. KonngectBo cBOOOIHOTO BpeMEHU 24 9,86 24 8,90
3. MartepuanpHas CUTYaIus 24 7,37 24 9,87
Cpennsisi: 9,08 9,59
IpucnocodieHns K IBHKEHUIO U 00LIECTBEHHO cpebl
1. OO01ecTBeHHBIE HOPMBI HaBSI3bIBAIOIINE JIBUTATEILHYIO 24 9,14 24 8,95
AKTUBHOCTH

2. OO0pa3oBaHue O JBUTATEIHLHOW aKTUBHOCTH 24 8,24 24 8,28
3. JIBurareapbHas aKTHBHOCTh B CEMbE 24 7,45 24 6.13
Cpennsisi: 7,45 6,13

CoumoJIoru4ecKo - IKOHOMHUYECKHEe U 001IIeCTBEHHbIE
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1. IIpodeccus u npodeccrnoHanbHast aKTHBHOCTh 18 9,60 24 8,23
2. [puGsLIH 24 9,56 24 9,67
3. CrpykTypa obmiecTBeHHast B KOTOPOIl KHUBY 20 9,17 24 9,43
4, Oobpa3zoBanue 22 7,34 24 8,13
5. CeMelHOE COCTOSTHHIE 24 5,60 24 9,78
Cpennss: 8,25 9,05

Hcmounux: cobcmeennas oopabomxa

BbiBoabI U NpeATOKeHUS

HccrnenoBanust IPOSIBIITH, YTO SKCHINUHBI 10 40
JIET OIIEHMBAJd Ba)XHOCTh MOTHBOB OT 10 MKT. 10
7,56 nkr. JKenmmuel mocie 40 €T OLIEHHUBAIM
MoTuBHl OT 10 mkT. 10 6,69 nkT. BeneacrBue storo
BCC MOTHUBBI JUIA CTPEMJICHHS K a’poOuke ObLIH
Ooree CYIIECTBEHHBI B Cly4yae MIIAIIINAX IKCHIHH
(8,99), B oTHOmIEHNN K CcTapmmM xeHIIrnHaM (8,17)
(Tad. 3).

Cpemun xeHmuH 10 40 et mnpeoOmagamu
MOTHUBHI 37J0POBBS - THTHEHUIECKHE; OOMICCTBEHHO -
TOBapHINecKue U (opMHupoBaHUs xapaktepa. Cpemu
KeHmUH mociie 40 JeT THaBHBIM - 00pazoM
CIOCOOCTBOBAIH MOTHBBI 3/10pOBbS -
TUTHEHUYECKUE; MOJIBI; MMO3HABATENbHBIE U
BocnuTaresbHbie. [IpenBapuTenpHas TuIoTe3a, 4To B
MPUHATHHA YIPKHCHUNA a3pPOOHMKH KITIOUYEBBIC OBLIH
MOTHUBBI yKpAIlIaHUS TEJIa U COXPAHEHHUS XOPOIIEro
CHITy3Ta TIOATBEPAMIACH, TaK KaK HCCIEIyeMbIC
JKEHIIUHBI HanOoJiee BBICOKO OIICHHBAIUd MOTHBBI
3I0pOBBSl - THTHCHHYECKHE (XOPOIIMHA CHIIYIT) H
MOTHUBBI MOJTBI (KPaCHBOE TEJIO).

AHanmu3 pe3yibTaTOB TMPOSBHI, 4YTO BCE
(dakropsl (cpemmsasa: 9,14) B OICHKE MITAAIINX

PECHOHICHTOK HMENN OYCHb OOJBIIOE 3HAUCHHE B
npuHATHH 3aHATUi. Onenunu ux ¢ 10 go 8,25 mkr.
Crapmye pecroHAEHTKH TOXE I0XO0XKEe OIEHUIH
Ba)KHOCTH 3THX (pakTopoB (9,21) ouenusas ux c 7,78
10 9,78 mKT.

Hccnenyemble SKEHIIMHBI TJIaBHBIM 00pa3oM
HarpaBJBUTICh 9KOJIOTUYECKUMU (baxTopamu.
Mnanmue OKeHIIMHBI oOOpamany BHUMaHHE Ha
JUYHOCTHBIE M Omonorudeckue (pakTopsl, crapiine
XKe oOpallayii BHUMAaHHE Ha OHOJIOTHYYECKHE U
SKOHOMHYECKHE (aKTOpbl. PAKTOPBI TOCTYHHOCTH K
3aHATHSAM ~TOpPUHAMIECKAT K Tpymme  (akTopoB
aJMHUHUCTPATUBHO - SKOHOMUYECKUX. OTH (haKTOPEI
OKa3aJIUCh Ha YETBEPTOM MeECTE€ BaXKHOCTH, HO
3aBoeBain 10 MyHKTOB K 3aHATHUAM Cpeau ABYX
TPpyOn  PECTOHJEHTOK. Benymue — dakTopsr
MpUHAAJeKadd K TpyHIe  3KOJIOTMYECKHX,
CJIEI0BATENbHO THIIOTE3a YACTUYHO MOJITBEPKICHA.

HccnenoBannst NpoSBUIIN, YTO CPEIU MOJIOJBIX
W CTapUIMX J>KCHIIWH CaMble CYIIECTBEHHBIC OBLIH
(baxTOpHI BIMAIOIINE HA CTPEMIIEHHE K aspobuke. Ha
BTOPOM MECTy HAIUINCh MOTHUBBl K 3aHATHIM

a’poOuKH cperr 00OMX HCCiemIyeMBIX rpymil (Tabd.
3).

Ta6auma 3
MoTHBBI ¥ (PAKTOPHI K YYACTHIO B 3aHATUAX a9POOUKH.
JKeHIMHBI: JKeHIIMHBI:
Ne MoTuBsl yyacTusi B a3podunke 19-40 ner 41-50+ ger
Cpenusist Cpenusist

1. O310pOBUTENEHO - THTHEHUYECKUE 10 10

2. OOI1IECTBEHHO - TOBAPHUINECKUE 9,85 8,19

3. DopMHUPOBaHHS XapaKTepa 9,33 8,89

4, AKTHBHOCTH - I'€JIOHUCTHYCCKHE 9,26 7,02

5. YecTomro0uBbIE 9,09 6,95

6. PenakcanuoHHbIe 9,03 8,52

7. Tlo3HaBaTeIbHO - BOCIUTATENIHHEIE 8,84 8,74

8. Mona 8,84 9,67

9. VickaTesist IpUKITFOYCHHIA 8,08 7,01

10. | CopeBHOBaHUS U CONEPHUYECTBA 7,56 6,69
Cpennss: 8,99 8,17

DaKTOpHI Yy4YacTHsi B 23po0uKe

1 JKOIOTHYECKHE 10 9,78

2 JIndHOCTHBIE 9,67 9,4

3. Buonornunsie 9,60 9,67

4 AJIMUHUCTPATUBHO - YKOHOMHUYECKUE 9,07 9,59

5 [pucnocoO1eHus K IBIKCHHIO U OOMIECTBEHHON 8,27 7,78

cpensl
6. COIHMOJIOTHYECKO - PKOHOMHYECKOE U 8,25 9,05
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Cpennss: 9,14 9,21

. TToxoxee

. Ecmmu

Hcmounux: cobcmeennas oopabomxa

Ipennoxenus:

UCCIIEZIOBAaHNE MOXKHO IIPOBOAWTH
Cpeoy Y4YacTHHUKOB Pa3HbIX CIOPTHBHO -
PEKpEeallMOHHBIX  3aHATHH.  BblIeykazaHHOe
HaBEPHO IMOMOTJIO ObI IPUTOTOBUTH CIIOPTUBHO -
peKpeaioHHOe NPEeATIOAKEHNE COOTBETCTBYIOIIEE
HYXJaM IoTpeOuTenei.

¢dakTopel WrparoT camoe OombIoe
3HAaYCHHUE CPEIH IOTpeOnTeNel 3aHATHIA, MOKHO
3aKIIOYUTh, YTO YJIydIICHHE MPEIJIOKCHUS
YOPOXKHEHMH MOXHO HadaTh OT aHajlu3a

References:

Biernat E, Kozdron E (2008) Rekreacja i
turystyka szkolha w procesie edukacji, Wyzsza
Szkota Edukacji w Sporcie, Warszawa: 55-58.
Demel M (1970) Teoria  wychowania
fizycznego. PWN, Warszawa.

Gracz J, Sankowski T (2001) Psychologia w
rekreacji i turystyce, AWF, Poznan.

Koztowska D, Ryszkowski W, Shved W,
Wyszczelska - Oksien E, Sakowicz P (2012)
Motywy podejmowania aktywnosci ruchowej w
czasie wolnym studentow WSWFiT i studentow
UwB w Biatymstoku [w:] (red.) K.J. Sobolewski
Roczniki Naukowe Wyzszej Szkoty
Wychowania Fizycznego i Turystyki w
Biatymstoku Nr 8. Dzial Wydawnictw i
Publikacji WSWFIT w Biatymstoku, Biatystok:
81-85. Awvailable: https://depot.ceon.pl/handl
e/123456789/7207

(Accessed: 02.08.2015).

Koztowski S, Nazar K (1984) Wprowadzenie do
fizjologii klinicznej, PZWL, Warszawa.

Nowak P F, (2012) Motywy zdrowotne w
hierarchii wartosci kobiet ¢wiczacych w klubach
fitness. Medycyna  Ogélna i  Nauki o
Zdrowiu 18.4. Lublin: 387-392.

Panina OV, Krivtsova MK, Podzorova MA
(2014) THE METHODS OF THE
PRODUCTIVITY ASSESSMENT OF THE
ACTIVITY OF EXECUTIVE AUTHORITIES
BY THE EXAMPLE OF THE USA AND

10.

11.

12.

13.

(akTOpOB M TPHUCHOCOONCHUS TPEIIOKEHUST K
3TOMY BONPOCY KaK IJIaBHOMY M BEIyIIEMY B
Kiy0ax ¢utHecc.

MoxHO ObUIO O OCHOBAaTh MCCIICJOBAHUS B
JpYrux BO3pAacTHBIX TIpynmax. BospacTHas
neperopozaka 10 40 net u Boitne 40 MOXKET OBITh
HEMHOT'O 3aBBIIICHHOW, TaK KaK HYX/bI KEHIIUH
I0 26 Toma XHW3HH MOTYT OBITH COBEPIIEHHO
JPYTHMH B OTHOIICHHUH K HY’K/1aM XCHIINH yKE B
yCTaOWIM30BAaHBIX  COIO3aX H  YCTOMYMBOU
npodeccHoHaIbHOI padorTe.

FINLAND. ISJ Theoretical & Applied Science 9
(17): 116-119. Available:

doi:
http://dx.doi.org/10.15863/TAS.2014.09.17.19
(Accessed: 04.08.2015).

Perzynska-Biskup A, Biskup L, Kapik-Gruca K i
in. (2011) Motywy wybory aerobiku sportowego
w srodowisku milodziezy studenckiej. Momona
CIOpTHBHA Hayka YkpaiHu: 30. Hayk. mp. 3
raiay3i ¢i3. BHXOBaHHS, CHOPTY 1 370pOB'SA
moauHu / 3a 3ar. pea. €srena [Ipucrynu. - JI.. -
Bum. 15, 1. 2.: 195 - 200.

Schmitz-Scherzer R (1975) Psychologie heute,
Freizeit, Gleichzeit.

Sikora A, Kaszuba J, Tomaszewska A (2012)
Motywy podejmowania treningu Adua fitness
przez kobiety w roéznym wieku. Rozprawy
Naukowe. Wroctaw, Vol. 38: 26-32.
Tabak 1 (2005) Psychospoteczne
aktywnosci fizycznej, AWF, Warszawa.
Winiarski R (1989) Wstep do teorii rekreaci,
AWF, Krakow.

Zychowska M, Zmigrodzki M, Zak M,
Majchrzak A (2009) Sprawno$¢ fizyczna i
motywacja kobiet wybierajacych aerobik jako
forme rekreacji ruchowej. Zeszyty Naukowe
Malopolskiej Wyzszej Szkoly Ekonomicznej w
Tarnowie, (3 (14)), Tarnéw: 193-203.

aspekty

ISPC Science and Education,
Dijon, France

55

THOMSON REUTERS

Indexed in Thomson Reuters



https://depot.ceon.pl/handl%20e/123456789/7207
https://depot.ceon.pl/handl%20e/123456789/7207
http://dx.doi.org/10.15863/TAS.2014.09.17.19

| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
{ 1SI (Dubai, UAE) = 0.829 | PHHII (Russia) =0.179 |

Impact Factor: | g ¢ (australia) = 0356 | ESJI (KZ) = 1.042
L JIF =1.500 | SJIF (Morocco) = 2.031
SOI: 1.1/TAS DOI: 10.15863/TAS Marina Yur’evna Zvezdina
International Scientific Journal Doctor of Physical and Mathematical Sciences,
. . ) associate professor
Theoretical & Appl ied Science head of the department of Don State Technical
University, Russia, Rostov-on-Don
p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online) zvezdina_m@mail.ru

Yulia Aleksandrovna Shokova

Candidate of Physical and Mathematical Sciences,
associate professor of Don State Technical University,
Russia, Rostov-on-Don

Year: 2015 Issue: 08  Volume: 28

Published: 30.08.2015 http://T-Science.org

SECTION 26. Radio-technique. Electronics. Andrey Viktorovich Shokov

Telecommunications. postgraduate student of Don State Technical University,
Russia, Rostov-on-Don

Maksim Andreevich Andronov
student of Don State Technical
University, Russia, Rostov-on-Don

Vladimir Igorevich Tyul’pin
student of Don State Technical
University, Russia, Rostov-on-Don

VISUAL REPRESENTATION OF ENERGY FLUX DENSITY IN THE
BACKSPACE OF CIRCULAR APERTURE REFLECTOR ANTENNA
FOR MOBILE COMMUNICATIONS

Abstract: The results of electromagnetic situation research in the backspace of mobile system reflector
antennae are given. It is shown that in spite of mirror construction details the energy flux value in antenna
backspace at phase center level is twice as big as the permissible exposure limit. The visualization results for
energy flux density distribution are given, the possible implementation is shown.

Key words: energy flux density, reflector antenna, visual representation of field structure, circular aperture,
backspace, diffraction area.

Language: Russian

Citation: Zvezdina MY, Shokova YA, Shokov AV, Andronov MA, Tyul’pin VI (2015) VISUAL
REPRESENTATION OF ENERGY FLUX DENSITY IN THE BACKSPACE OF CIRCULAR APERTURE
REFLECTOR ANTENNA FOR MOBILE COMMUNICATIONS. ISJ Theoretical & Applied Science 08 (28): 56-
64.

Soi: http://s-0-i.0rg/1.1/TAS-08-28-8 ~ Doi: &os¥&! hitp://dx.doi.org/10.15863/TAS.2015.08.28.8

BU3YAJIM3ALIIUA PACHPEJAEJEHUA ITJNIOTHOCTH IIOTOKA 3SHEPI'MU B 3AJHEM
HOJIYIIPOCTPAHCTBE 3EPKAJIBHOH AHTEHHBI C KPYIJIOM ANEPTYPOM CHCTEMBI
MOJABUXHOWM CBSA3H

Annomayusn: [lpueodsmcsi pesyiomamel UCCLEO08AHUN  DIIEKMPOMASHUMHOU OOCMAHOBKU 8 3a0HeM
NOIYNPOCMPAHCMEE  3ePKANIbHLIX  AHMEHH —cucmem NoosudcHot ceasu. Ilokazano, umo He3asucumo om
KOHCIPYKYUU 3epKaia 6 3a0Hem NOAYNPOCMPAHCMEe HA YPOSHE (a308020 yeHmpa HAOMOOAIOMCs NOMOKU
MOWHOCIU, BEIUYUHA KOMOPbIX HA 084 NOPAOKA Npesgbluidaem NpedeibHO O0Onycmumblil ypoeeHs. [Ipusoosmcs
Pe3VIbmMamsl  GU3VAIUZAYUU  PACPEOeNeHUs. NIOMHOCMU NOMOKA 9Hepeul, NOKA3bIEAIOMcs 00Iacmu  ux
B03MOIHCHO20 UCTIONb306AHUSL.

Knrouesvie cnosa: niomnocms nomoxa sHepeuu, 3epKAIbHble AHMEHHbI, GU3VAIUZAYUSL CIMPYKMYPbl NOJA,
Kpyendsi anepmypa, 3a0nee NoLynpoCcmpancmeo, ooiacms Ouppaxyuu.

OmHa W3 TPUYMH  pOCTa  CHUCTEM SIBIISIETCSI  IIMPOKOIIOJIOCHBIM ~ OCTYNI K CETH
TEJICKOMMYHHMKALlMM B MHpe, a Takke B Poccunm, WHTepHeT, BKIIIOYAIONMA HE TOJBKO Iepenady
o0ycioBieHa pacupeHueM CHEKTpa JaHHBIX, HO M rojoca (yciyru Voice over Wi-Fi u
IIPEOCTABIIAEMBIX YCIYI, OCHOBHOW M3 KOTOPBIX VOLTE), uzobpaxkenus (Murepuer-TB) u ap. [1,
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c.12].  TloarsepxaeHWeM  3TOTO  SIBISIOTCS HHurepuer dyepe3 cetu coroBoil cBsizu) Ha 1000

yenoBek  HaceneHus. Ha  Puc.l  BriHeceHa
THCTOTpaMMa M3MEHEHHsI JaHHOro MoKas3aTels B
nepuon ¢ sHBaps 2010 roxa no suBape 2015 roga
1o okpyraM Poccuiickoit @enepanuu 1 o CTpaHe B
ueinoM. Kpome Toro, pacter 4mcio moJsib30BaTeneil
MobOunpHOTO  UHTEpHETa, TOATBEPKIAIOIIMICS
TaHHBIMHA PHUC. 2.

CTATUCTUYECCKUE JaHHbIC, MpuBeacHHbIe B [2]. Tak,
B Poccuu B 2012 romy moxom oTpaciu COCTaBHII
679,2 wmnpa. py6., mpuuem 40 % 3TOil CyMMBEI
NPUXOJMIOCh Ha JOXOABl OT TIPEJOCTABICHUS
ycIyr MOOMIBHOU CBs3W. B crpane HaOmromaetcs
poct umncia abOHEHTCKMX YCTPOICTB HOIBMKHOW
cBs3n  (MOOWIBHBIX  TeneoHOB, CMapTQOHOB,
IUIAHIIETHBIX ~ KOMIBIOTEPOB C  BBIXOJOM B
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Pucynok 1 — 3MeHeHue 4yncia a00HEHTCKUX YCTPOiicTB coTOBOI cBsi3u HA 1000 yet0BeK HaceleHUSs
B nepuox 2010-2015 rr.

NponukHoserre, ocers 2013, % M Mpupocr, 2014
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Pucynok 2 — IlponnkHoBenre UHTEpHeT M0 TUNIAaM HaceJleHHBIX MYHKTOB B 2014 roay.

AHanu3 JaHHBIX, IPHUBEJEHHBIX Ha puc. 1,
MOKA3bIBACT, HYTO B JKOHOMHYECKH PAa3BUTHIX
paiioHax 3a TOCIEIHHE IISITh JIET POCT yCTPOWCTB
MOOMIBHON cBsi3u coctaBun moutd 100%. Ilpu
3TOM, Kak CJIelyeT U3 aHalIn3a PUC. 2, OCHOBHOE HX
YHCIO MoJb30BaTeneil MoOminbHOro IMHTepHera
MPUXOAUTCS HAa KPYIHBIE TOPOJA C HACEIEHHEM OT

100 TeIc. >xuTenelt. Pacmmpenue aOoHEHTCKON
ayouTOpWH, a TakXKe pacIIMpeHne CHeKTpa
MIPEIOCTABIIIEMBIX YCIYyT MPUBEIO K POCTY HYHCIA
0a30BBIX CTaHIMHA MOABMXHON CBsA3M. Tak, 1o
JaHHbIM  [2] oOmiee umciio 6Ga3oBBIX  CTAHIUMN
MOOWJIBLHOW CBs3M  Ha jAekabpp 2013  Toma
cocrasuio 82 211, B TOM 4ucie CTaporo craHaapra
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2G - 29961, neiictByromero crangapra 3G — Cka3aHHOE  BBINIE  JICTACT  AKTYaJIbHBIM

30 753, voBoro cranmapra 4G — 21 497. Cpennsis
IUIOTHOCTb ~ pa3MelieHus] 0a30BBIX CTAaHUMH B
Poccun cocraBnsier 11 eaunun; Ha | KBaapaTHBIHA
KWIOMETp, a B  paifoHaX  ITOBBHILICHHOTO
NPOHMKHOBEHUs NaHHBIH MOKa3aTenb IOXOIHUT M0
90 enuanI Ha | KBaApaTHBIA KAIOMETP.

HeraTtuBHBIM MOCIEICTBHEM pOCTa YHCIA
CHCTEM ITOJBHXKHOU CBSI3U SIBJIETCS CYLIECTBEHHOE
yCHJIEHHE B KPYITHBIX TOPOJIax 3JIEKTPOMAarHUTHOTO
¢ona. Kak mokazano B pabore [3, c.4],
npoduIakTHKa 3IEKTPOMArHUTHOTO 3arpsi3HEHHS
OKpYXKalolled Cpeabl 3aTpyTHEHBI CIEIYIOIIUMHU
(axTopamu:

- HEBO3MOYKHOCTBIO OTpaHMYEHHs BhIOpoca
3arpsi3HAIONIEro (akTopa B OKPYKAOIIYIO Cpexny
HEBO3MOXKHO, ITOCKOJIBKY H3JIy4eHHE — OCHOBHOE

CpeacTBO I mepeHoca  HMHGOpMAamUH Y
MepelafoNX  aHTeHH, a TaKkKe CHIDKCHUS
3JIEKTPOMAarHUTHOTO TIOJISI IO TIPUPOAHOTO (POHA;

- JONTOBPEMEHHBIM  BO3ACHCTBHEM B

TOPOJICKUX YCIOBHSX OJIEKTPOMArHUTHOTO TOJIA
(KpyTI0CyTOUHO M AaXxke Ha IPOTSHKEHUHU psia JIeT)
Ha OO0JIbIIME KOHTHHICHTHI JIIOJICH, BKITIOUYas ACTCH,
CTapUKOB U OOJBHHBIX;

- HEBO3MOXKHOCTHIO CTaTUCTHUYECKOTO
ONMCAaHUA  NHapaMeTPOB  M3IYYEHHMH  MHOTHUX
HMCTOYHUKOB, PacHpele€HHbIX B MPOCTPAHCTBE U
UMCIOINX  pasiNYHBIE PEKUMBI  paboOTHl, B
pe3yibTate dYero BO3ACHCTBUE HAa HaceJIeHUe
JIOJDKHO paccMaTpUBaTbcs M KAaK CyMMapHBI

HaOMIofieHNe 3a BO3ACHCTBYIOLIMM (aKTOpOM, a
TaK)ke MPOTHO3MPOBAHHE OOCTAHOBKH I10 JTAHHOMY

¢daxkTopy, T.e. BeEIEHHE 3JEKTPOMArHUTHOTO
MOHHUTOPHHIa  OKpY’Karolen cpenbl. s
HaceleHWss KPYNHBIX TOPOAOB, TAc 0a30BbIC

CTaHIIMU CUCTEM MOJABMKHOU CBS3U Pa3MeIIaloTCs
Ha CenuTeOHOW TEeppPUTOPHH, 0C000 aKTyaTbHBIM
CTaHOBUTCS COLIUATIBLHO OPHEHTUPOBAHHbBII
3JIEKTPOMATrHUTHBIA MOHUTOPUHT, OCHOBHOM IIEJIBIO
KOTOPOTO SIBJSICTCSI CBOCBPEMCHHOE M OTICPATHBHOE
UHPOPMHUPOBAHUE  HAcENCHUS 00  YpOBHE
JJIEKTPOMATHUTHOTO 3arps3HCHUS TOW WM HHOW
TEPPUTOPUH, C  HANIAIHOH  BH3yalu3alUcH
MOJIyYEHHBIX TaHHbIX [4, ¢.40].

W3nyyaromumu B CUCTEMAX OJBUKHON CBSA3H
SIBIISIFOTCSL AHTCHHBI 0A30BBIX CTAHIMH, AHTCHHBI
JYTUICKCHBIX KaHAJOB CIIyTHUKOBOTO WHTEPHETa, a
TaKke aHTeHHB ¢ mojuepxkkoil 2xMIMO musa
CO3[IaHUSI MOCTOB «TOYKAa-TOYKa» MpHU Mepeaade
JIAHHBIX B OECMPOBOHBIX CETSAX HA PACCTOSIHUS OT
9 mo 200 kM [5]. THUMOBBIMH KOHCTPYKIHSIMH

AQHTEHH TIIpU 3TOM SBISIIOTCS ~ BHOpaTOpHEIE,
MaHeNIpHbIE, a TakXKe 3epKajbHbe AHTCHHBIL.
Bonpocsr BH3yaJIU3aIIH pacmpezeneHus

M3IIy4aeMOi MOIIHOCTA aHTEHH, YCTaHOBICHHBIX
Ha KpBIIIC BBICOTHBIX 30aHHH, PaCCMATPUBAIUCH B
paborax aBtopoB [6-9]. B cBmBm ¢ 3TEM
PaccMOTpUM BOIPOCH BU3YaIH3aLUH H3JTy4acMOil
MOILHOCTH [UIsl 3ePKaJbHBIX aHTCHH C KPYIJIOi
anepTypoil. DIEKTPUYECKUE MapaMeTphl THIIOBBIX

3JIEKTPOMArHUTHBIH ¢don (MHTETpaNBHBIN 3epKANbHBIX aHTCHH TMpPHUBEICHH B  Tabm.l,
nokasaTejab) M Kak BO3JCHCTBHE  CHIIbHBIX COCTaBIICHHO 110 JaHHbM [10].
QJICKTPOMArHUTHBIX oJieit oT OTACJIbHBIX
HUCTOYHHKOB.
Tabéauua 1
3.11e1chnqec1me nmapamMeTpbl TUNMMOBBIX 3¢PKAJbHBIX AHTCHH CUCTEM HOI[BI/[)K]—[OfI CBH3H.
. MaxkcumanbHO
YacToTHBIN Koappuuunenr
JoIyCTAMAast Juamerp || Koncrpykuus
MO}Z[CJ'H) AHTCHHBI Juara3oH, YCUIICHUA
BXO/IHAsI MOIIIHOCT, || 3€pKajia, M 3epKaia
MI'1g aHTeHHBI, 1b Br
[RD-5G30-LW, Ubiquiti || 51559 | 30 | 100 | 065 | cruommoe
MTAD-5G-3-D3 4,7-5,9 30 100 0,7 CIUIOIITHOE
(mANT30), Mikrotik
ASPD-5.3-37 5,15-6,4 37 50 1,44 MIPOBOJIOYHAS
CCTKa
IAF-5G34-545, Ubiquiti || 515-64 || 34 | 100 | 1,05 || crmommoe |
IRD-5G-34, Ubiquiti | 4,959 | 34 | 100 | 0972 | crmommoe |
[RD-2G-24, Ubiquiti || 2327 | 24 | 50 | 065 || crommoe |
IAF-2G24-§45, Ubiquiti || 2,327 | 24 | 100 | 065 | crommoe |
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Pucynok 3 — KoHeTpykuum 3epkajia aHTeHHBI NOJABUKHOM CBSI3N:
a — CIVIOLIHAA LeJbHOMeTALInYecKas; 0 — U3 MPOBOJIOYHOM CeTKH.
Ananu3 naHHBIX Tabn.l mOKasbIBaeT, 4TO HCIIONIb30BAaHUN «IIpeayNpeTUTEIEHOTO
MOJBOAMMAs K aHTEHHAM MOIIHOCTh HEOOMmbIIas 1 TIPUHINTIAY, PEKOMEHIYEMOTO BceemmpHoii

koinebnerca or 50 mo 100 Bt B 3aBHCHUMOCTH OT
HEOOXOOUMOCTH OO0€eCIIeUeHns] NaJIBHOCTA MOCTa.
Koncrpykuust 3epkana, kak cleayeT H3 puc.3,
MOXXET OBITh BHINIOJIHEHA ABYMS cIocoOamMu - B
BUJIC CIUIOIIHOTO METa/LTHYECKOro 3epKaja H ¢
MOMOIIBIO CETKU U3 TIPOBOJIOKH.

JI7s OTHOTO W3 THUIIOB aHTEHH C OTPAXKAIOIIIM
9KpaHOM — MaHeNbHBIX - B pabote [6, c.14-15]
OBLIO MOKA3aHO, YTO HAJTHYHUE dKpaHa MPaKTHUYCCKU

UCKITIOYaeT U3JTy4eHHE B 3aJHee
MOTYIPOCTPAaHCTBO. B CBs3W ¢ 3TUM BHONHE
3aKOHOMEPHBIM  SIBIISIETCS  BOIPOC  OIICHKH
JJIEKTPOMArHUTHON  OOCTAaHOBKH  alepTypHOU

aHTEHHBl B €€ 3aJHeM moiympoctpaHcTse. [Ipu
9TOM, Kak ®W B paborax [6-9], Busyamusaimio
pacnpeziesieHdss IUIOTHOCTH TOTOKA SHEPIUH B

opranmzamueit 3apaBooxpanenus [11, ¢.727; 13],
HEOOXOANMO PacCMaTPUBATh HAUXYIIINE C TOYKH
3pEHUS BIMSHUS Ha 3JIEKTPOMArHUTHYIO 3KOJIOTHIO
HAalpaBJICHUS N3ITy4eHHS AQHTCHHBI. Jast
3epKalbHOM AaHTEHHBI, KaK CIeAyeT U3 TeopuH,
NpHUBEJCHHOW, Hampumep, B [12], makcumanbHOE
HW3Iy4YeHUE AaHTCHHBl OpPHUEHTHPOBAHO IO JIydy,
MEPHECHANKYJSIPHOMY anepType U IMpOXOJIEeMy
4yepe3 (azoBbIii NEHTP aHTEHHBI. TakuM 00pa3oM,
BEpTUKaJbHAsl IUIOCKOCTb JIOJDKHA HPOXOAUTH
yepe3 (a3oBBIH LEHTP AHTCHHBI M HANpaBJICHHUCE
MaKCUMaJIbHOTO U3JydyeHus. B ropuzoHTanbHOM
TUTOCKOCTH BU3yaITH3AIHIO pe3yIbpTaToB
1enecooOpa3Ho OCYIIECTBIATh, KaK MHHUMYM Ha
JBYX BBICOTax: Ha BBICOTE pa3MeIleHus (azoBoro
LICHTPa AaHTCHHBI, TA€ W3JIyYCHHUE AHTCHHBI
MaKCHMAaJIbHO, M Ha BBICOTE 2 M HaJ ITOBEPXHOCTHIO

pamkax COLIMAJILHO OPHUEHTUPOBAHHOTO
3JIEKTPOMarHUTHOTO MOHUTOpPHHIA ciaenyer 3emit, TJie OCYIIECTBISIETCS OLIEHKa O€3011acHOCTH
OCYULIECTBIISATh B JIBYX IJIOCKOCTSX: 3IIEKTPOMArHUTHOU 0bcTaHOBKH [12].
TOPU30HTAIBHOM U BEPTUKAIbHOM. IIpu
Zmax s ' .
116 e
Ha
O -oomm e S b b
Zmin ) .
Xmin Xmax

PucyHnok 4 — Pa3nesienne npocTpancTBa BOKPYT anepTypPHOil aHTEHHBI HA XapaKTePHbIE 30HbI.
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Jns  pacueta pachpeneseHus IIOTHOCTH 117
MOTOKa OJHEPTUU OT 3EpKAIBHOW aHTEHHBI C 17%” = Mogn +Ii()"‘1” Vo<ml2 (5)
KpYyIJOd anepTypou ucmoib3dyem «Meroauueckue 1, "‘Hou[:;w wo=7l2.
ykaszaHus...» [12]. B cooTBeTcTBUHM C HHUMHU B - B obmact Il
OKPY’KaIOIIEM aHTEHHY IIPOCTPAHCTBE BBIJEISETCS, s LUy S
KaK T0Ka3aHO Ha pHc.4, MATH 30H, B KaKIOH 3 z ougp
KOTOPBIX JUISI pacyera HCIOIb3YIOTCA pEIICHUS IT,,, peurerqatoe 3epkaio, ©)
M3BECTHBIX 3JIEKTPOANHAMUYECKHX 3a1ad. 0, CILIOLIHOE 3€pKAIO,
ITockonbKy KOHCTPYKIHWSI QHTEHHBI SIBIISCTCS
CUMMETPUYHOM, TO pa3[elieHHe MPOCTPaHCTBA Ha mece II, - amepTypHad COCTAaBITIOMAA;
obracTi CrnpaBeUIMBO B O0OMX CEUYCHHSIX — 1, IUIOTHOCTh  NOTOKA JHEPIHMH  OT

BEPTHKAJIHHOM U F'OPU30HTAILHOM.

AHanM3 JaHHOTO PUCYHKa MOKAa3bIBAeT, YTO B
obyacTi  3aJHEro IOJYNPOCTPAHCTBA AHTCHHBI
pasmematotcst |1l u Il obnactu, mpuuem BTOpas
o0acTh B CBOIO odepenb pa3OmBaeTcs eimie Ha TpH
nogobnactu. JlaHHBIE 00MacTH 0Opa3yroTCs MOocie
NPOBEICHUS ABYX KacaTelbHBIX (BepXHEH W
HWKHEH) B Toukax A u B. 13 momo6macTu lla BugHa
BCA KpPOMKa aHTCHHBHI, U3 momobmactu |16 Bumna
4acTh KpOMKH, W3 mojobmactu |IB kpomka He
BHUJIHA BOOOIIE.

I'panuner obmacteit ans IMHHOGOKYCHOTO

3epkana (o <7/2 ), UCTIONIb3YEMOT 0, KaK CIIeyeT

U3 pHc.3, B KauecTBE AHTCHH CHCTEM ITOJBHKHOMN
CBSI3H, OTPEENISIOTCS COOTHONIEHUSIMHU:
- obmactu Il:
Xo =0, z, =0.5d,

X1 = Xminy» I =0.5d +|Xmin|tg(‘//0) (1)

- Mexny nogobnactsimu obsactu Il
BEPXHsIS KacaTeNbHas K 3epKaiy:

Xo==2f —|Zinlf /d, 2o =Z i1,
X =0, z,=05d, 2)
HWXHSA KacaTcJiIbHas CI/IMMeTpI/I‘IHaSI
OTHOCHUTCJIIBHO HyJ‘IeBOFO ypOBHiI,

- obusactu Il ¢ obmacteio IV
x=0, Zinin SZ2Zmax s 3)

Xmins Zmin» Lmax OHNPEAENAIOTCA U3 HEPABEHCTB,

BEpXHEH

3aJal0LINX TPAHUIIBI PACUETHON IIOCKOCTH:
—NB-d <x< NV -d,

(4)

—H,<z<NT-d.
3mece NV - TOpHW3OHTaNbHBIH pasmep B
nepeIHeM MTOJTYTIPOCTPAHCTBE,; NB -
TOPHU30HTAJIbHBIH pasmep B 3aJlHEM
nonynpoctpancTe; NT - BepTUKaIbHBIN pa3Mep B
BepXHeM moaympoctpanctBe, Np - pa3mep

MPOXEKTOPHOW 30HBI. OCTanmbHBIE TMapaMeTPhI
aHTEHHBI TTOKa3aHbI Ha puc.4.

Ipu TakoMm pasjelieHUd BEIUYHMHA TUIOTHOCTH
NOTOKA 3JHEPruM, CO3JaBaeMoOro B o0JacTsiIx
3aJIHETO MOJIYIPOCTPAHCTBA, OyIEeT ONpeaeNsThCs
coortHoureHusmu [12]:

- B obmacru 11

obmygatens. COOTHOMICHHS IS WX HAXOXKICHUSI
npuBeneHsl B [12] u 31ech HE paccMaTPHBAIOTCS.

an - BKJIazn npoluenueil  CKBO3b

OCHOBHOE 3epKajl0 aHTCHHEI,
peueryaryo cTpykrypy; 11, - cocraBisiomas,

SHEpruy,

€CJIM OHO HMECT

OOyCNOBJICHHAs TOKaMH, MPOTEKAIOIUMU 110
KpOMKe 3epkaia (mudpakunonHas

coctapnstomas). Beruncnenue Bemuuunbsl 11,4

OCYILIECTBISIETCS. 110 Pa3inudHbIM hopmynam. Tak,
B monobmactu I8 semuuuna  [1,,, =0. Jns

naxoxnenus Iy, B mnomobnactax lla u 116

UCIIONB3YIOTCS  METOJ] TCOMETPHUYECKOH TEOpHU
Iuppakuu. B cCOOTBETCTBUY C HUM, KaK ITOKa3aHO
B [12], HampsbKkeHHOCTh TOJS MapaboIHUYEcKOit
aHTeHHbl B oOyactu TeHu E; ompexnensercs B

OCHOBHOM  HAaIPsSIKCHHOCTBIO  TOJNS  KPaeBBIX
JU(PAaKIMOHHBIX  Jydeld, BO3HUKAOUIMX HpU
MaJIcHUN BOJHBI, HAyIMEH OT o0iydaTens, Ha
KPOMKY 3€pKaja:

-, 20

) exp(Jg'ﬁ @

aMIUITyJa TaJaroniero mons; S' -

rie Ey -
paccTosiHEe OT TOYKHM HMCTOYHHKA JI0O TOYKH Ha
pebpe KIMHA; S — paccTOSIHHE OT TOYKH Ha pebpe
KJIMHA bio) TOYKH HaOJIIOCHNS, Dy, -

IU(QpaKIHOHHBIC K03 PUIIIEHTHI IS
NePIICHIUKYJISIPHOM u napaIenbHO
MOJIIpU3aLIUH.

Ilpy TakoM  TpenCTaBICHHUH TMOJEe B
nopobnactu lla onpenensitoress  cdepudeckumu
COCTaBJISIOLIUMH nudpakiroHHOTO o,
0OyCTIOBJICHHBIMH BCEMH JJEeMEHTaMH pebpa
napabonndyeckoro 3epkana. B mogobmactu 116
3HAYCHHMS cepudecknx KOMITOHEHT
JU(PAKIMOHHOTO TIOJIST  ONPEEISIIOTCS.  TOJIBKO
OJHOW «cBeTsimiedcs» Toukoi (A wmm  B).
BrlpaskeHnst U1l HaXOXJIEHHS IUIOTHOCTH ITIOTOKa
SHEPrUM B JaHHBIX [OJO0JACTSAX  SIBIAIOTCS
JIOCTaTOYHO TPOMO3JIKMMHU M TIOPOOHO ONHCAHBI B
[12].
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Jns  nHaxoxjenus —cocrapnusomwed 17, , CBOOOIHOTO TPOCTPAHCTRA; c=3-10% [m/c] -
CBS3aHHON C peIIeT4aToil CTPYKTYypo#l 3epkaa, ckopocth  cera; f - paGouas wactora
UCIOJIb3YeM COOTHOIICHHUS, TaKXkKe NPUBEACHHbIEC B uznydarens [I'a].
[12]. B cooTBEeTCTBMM C HHUMH ONpEIEIAIOIHM C HUCHONB30BaHHEM IIPUBEACHHBIX  BBILIE
apngercs  kodpdumuent T (mo  mommo) cootHomenuii B makere MATLAB  Gpumm
POXOXKACHUA BOJIHBI qyepes pelmeTyaTyro pa3paboTaHbl  JBa  CIICHApHS, IO3BOJISIOIIUC
CTPYKTYpY, 3aBUCAINMH OT Crocoba peanu3amuu BU3yalIM3UPOBATh  PACHPEACICHHEC  IUIOTHOCTH

3epkama. Jlusd  BBINOJNHEHWS  3epKajyia W3
MIPOBOJIOYHON CETKH, KaK IMOKa3aHO Ha puc. 3,0,
JAHHBIH KO3(QQUIHEHT OTpenenseTcs: GopMyIIo:

Tzll—ﬂx

v -1
x (Héz) (kp) + 2NZ HP (nkds)J . (8)
n=1

rie NV — BepXHss TpaHHIA Psia PasJOKeHHs 110
Gynkuuam [ankens; Héz) (ko) - bynxuus Fankens
2-T0 poma HyNIEBOrO TOPS/AKA, OMHMCHIBAIOIIAS
Iu(paKkIUo Ha KPYIJIOM IPOBOIE; Héz)(nkds) -
MMQPaKIMOHHAS  COCTABIISAIOIIAS,
y4eCTh MHOKUTEND DEIIETKH,;

MO3BOJISIOIIAS
2p - nmamerp
nposona [M]; dS - mar pasmelieHus IPOBOJOB B

cetke [Mm]; k=2mc/f -

BOJIHOBOC

qucJo

MOTOKAa OJHEPTMHM B 3aJHEM IOJYIPOCTPAHCTBE
3CpKANBHOW AHTCHHBI C KPYIJIOW amepTypoil.
KOppeKTHOCTh TMOJy4aeMbIX C HCIOJIb30BaHUCM
MporpamMM pe3yIbTaTOB ObLIa MpOBEpeHa I psiaa
YaCTHBIX ciTydaeB u3 [12].

Bmsyanuzamuro pacnpenencHus IUIOTHOCTH
MMOTOKa OHHEPTHH B 3aJHEM IIONYIPOCTPAHCTBE
IpoBeEM IUTSL AHTEHHBI RD-2G-24,
¢yHKnmoHMpytomerd B aumamazoHe 2,4 [T
Yri10BoOM NOMYypacKpbIB 3epKaja MoJiarajics paBHbIM
v, =70°. Ha puc. 5 u 6 npuBeneHbl pe3yJabTaThl

BU3Yyaln3allud Paclpe]ie/icHUs] [UIOTHOCTH IMOTOKa
SHEPTUH B TOPU30HTAILHON IUIOCKOCTH,
npoxoJsiier depe3 (a3oBbIii LEHTP aHTCHHBI I
CIUIOIIHOM M ceTyaTol KOHCTpyKUMH 3epkaina. Ha
JaHHBIX PHCYHKaX 4YEpHBIM IIOKa3aH KOHTYD
3epKajia, IITPUXOBBIC JMHUH Pa3ieIIIoT 00iacTh
3aJJHETr0 MOJTyIPOCTPAHCTBA.

M

4

2 1 0 XM

Pucynok 5 — PacnpegeneHue NJI0THOCTH MOTOKA JHEPIUH B 33/IHEM OJIYIPOCTPAHCTBE
NPH CIUIOIIHOM KOHCTPYKIUHU JINHHO(OKYCHOTO0 3epKaJia.
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M

4

XM

PucyHnok 6 — PacnipenejieHue JIOTHOCTH OTOKA 3HEPTUM B 3aJHEM NOJIYIIPOCTPAHCTBE
NPH CeTYATONH KOHCTPYKUMHU JJTUHHO(POKYCHOI0 3epKaJa.

Ananmms MTOTyYeHHBIX pe3yIbTaTOB
MOKA3bIBACT, YTO HE3aBUCHMO OT KOHCTPYKIIHH
3epkaia B 3aJHEM  IOJYINPOCTPaHCTBE B
HETOCPEJICTBEHHOW OJIM30CTH OT aHTEHHBI MMEIOT
0011acTH, B KOTOPBIX INIOTHOCTH ITIOTOKA SHEPTUH Ha

HECKOJBKO TIOPSIKOB  IPEBBIMIAET MpPEAeIbHO
JIONyCTUMBI ~ ypOBEHb B 10 mxBr/cM?.
MakcuManbHbplii  pa3Mep  CaHUTapHO-3AIIMTHOM

30HBI COCTaBJISIET IOpsiika 7 M B HalpaBIICHUH,
MPOTHUBOMOJIOKHOM HAalpaBJIeHHI0O MaKCHMaJIbHOTO
W3ITy4CHHSI. BeimonHenue 3epKaia c
UCIIOIb30BaHUEM ceTyaron KOHCTPYKIIUH
(opMHpyeT HENOCPEACTBEHHO 3a 3epKalioM (B
nogobsiact  |IB)  amekTpoMarHuTHOE — TOJeE,
IUIOTHOCTD TOTOKA SHEPTHH B KOTOPOM COCTaBIISIET
nopsaka 300 MxkBr/cM% MakcuMallbHbIE pa3Mepbl
JAHHOTO YydYacTKa MOJOOJIACTH HE NPEBBIAIOT

0,5 M. B ocrampHBIX TOM00NACTAX pacmpeneiicHue
IUIOTHOCTH TOTOKA OJHEPIUU MPAKTHYCCKH HE
3aBHCUT OT HUCIOJHCHHS 3€pKana U MpPeICTaBIseT
co0o¥ MHTep(EPEHIIUIO TBYX BOJH, 3aTCKAIOIIUX C
KpacB 3epKaa B 001acTh 3a/IHETO
MOJTYTPOCTPAHCTBA. B pe3yabTare 4ero
HAOJIOIaI0TCsl HHTEP(EPCHIIMOHHBIC JICTICCTKH.

Jlnist BoIsiBIIEHUS BAHMSIHUSL (JOPMBI 3epKajia Ha
pacrpejiejieHie IUIOTHOCTH MOTOKa SHEPrud Ha
puc. 7 u 8 nNpUBEICHBI Pe3yIbTAaThl BU3yAINU3alNU
mpu  TeX IKe TMapaMerpax, 3a HCKIIUYeHUEeM
3HAYEHUS YIII0BOTO packpbiBa 3epkara.
PaccMoTpuM Terephb ciiydail BBIOJHEHHS 3epKalia
B BHJIE KOPOTKO(OKYCHOTO napabosona
BpaleHus ¢ i, =120°.
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PucyHnox 7 — Pacnpeaesienne NJI0OTHOCTH MOTOKA 3HEPTUHU B 3a/lHEM MOJIYIPOCTPAHCTBE
NP CIUVIONIHOI KOHCTPYKIIMH KOPOTKO(OKYCHOTO 3epKaJia.

LM

5 4 3 2 1 0 XM
PucyHnok 8 — PacnpenesieHue NJIOTHOCTH MOTOKA FJHEPIUH B 3aTHEM MOJIYIPOCTPAHCTBE
NPHU CETYATOH KOHCTPYKIMU KOPOTKOGOKYCHOI0 3epKaJjia.

AHanu3 pe3ynabTaToB, MPHUBEICHHBIX HA PHC.7 JUIMHHO(OKYCHOW  aHTEHH. B pesynbrare
U 8, a TaKKe UX CpaBHEHHE C JIaHHBIMHU pHUC.5 U 6, MaKCUMAallbHBI ~ pa3Mep  CaHHTapHO-3alIUTHOM
MOKAa3bIBACT, YTO MPHU OOJbINCH IITyOHMHE 3epKaia U 30HBl B 3aJHEM IONYNPOCTPAHCTBE MEHBIIC WU
pasMmeleHnn  OO0JydYaTelisi BHYTPH  amepTypsl cocraBisieT He 7 M, a Bcero 4,5 M. MeHsble
aMILTUTy A IU(GPaKIIMOHHBIX TIOJICH, CTaHOBATCA W AaMIDIUTYIbl HHTEPPEPECHIHOHHBIX
BO30yXKIaeMblX ~Ha  KpPOMKax  3epkaja,  a. JIETIECTKOB MOJIs. BpimonHeHHe 3epkaia B BUJE
CJIe/IOBATENIbHO, W BOJIH, 3aTEKAlOIUMX B 3aJHee CeTKHM TaKKe MPUBOAUT K MPOCAYMBAHUIO IOJS B
MOJIYTIPOCTPAHCTBO, CYIIECTBEHHO HIKE, YeM IS obnacte 3amHeil momycdepbl B momoOmacts |IB.
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OnHaKo YpOBHHM IUIOTHOCTH IIOTOKa JHEPrHU B
JAHHOW TOJ00JIaCTH HE MPEBBILIAIOT TPEIEIHHO
JIOTyCTUMBbIC 3HaueHus. B momobmactu lla, B
KOTOPOH B IUIOTHOCTh IIOTOKA SHEPTUU BHOCST
BKJIaJbl JIBE IPOTHBOIOJIOKHO HAIMpaBJICHHbIC
BOJNHBI OT BCEX TOYEK KPOMOK, Kak H JUIs
JUTHHHO()OKYCHOTO 3epKana HabIomaeTcs
NpEBBIIICHHE YPOBHS MOJISl HA JBa MHOPAIKA MO
CPaBHEHUIO C BEIUYUHON MPEACTBHO JOMYCTHMOTO
3HAYCHMUS.

Takum obpazom, MOJIy4aeMble c
UCIIONIb30BAaHUEM  pPa3pabdOTaHHBIX  ABTOpaMH
nporpamMmm pe3yJbTaThl obecrieuynBaoT

BU3YyaJIU3allUl0  BJICKTpoMar HATHOH OOCTaHOBKH
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SECTION 7. Mechanics and machine construction.

THE RELIABILITY OF THE INTERFERENCE FIT

Abstract: The article considers the character of the pairing contact surfaces of the two bushings, made of alloy
steel and aluminum alloy, with the guaranteed tightness (N = 0.03 mm) when pressing-in details at cold condition.
The highest stress of the material is observed on the inner surface of the bushing of alloy steel in the direction of
the coordinate axis Z on the part action of the efforts of pressing-in. This increases the strength of adhesion of the
surfaces of the bushings on that side. Presents a comprehensive picture of changes in the direction of the velocity of
deformation of materials in the longitudinal and transverse cross sections are pressed bushings. The maximum
value of kinetic/internal energy ratio for bushing made of alloy steel is 22 at the end of the time range of the
process of pressing-in.

Key words: bushing, pressing-in, stress, aluminium alloy, alloy steel.
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INTRODUCTION details with tightness: with the increase of the

nominal diameter of the pairing surface the value

An interference fit is a fixed non-detachable relative the contact area continuously decreases.
connection of the details. On contact surfaces of the Final grinding of the contact surfaces of the details
pressing-in details occurs of the friction force which allows to reduce N to 2 times compared to the
ensures the fixed of the assembly. The process of turning at the same strength of connection [5].
pressing-in  accompanied by  elastic-plastic This article presents the results of computer
deformation of the details at the pairing. The calculation of stress-strain state of dissimilar
difference of the pairing diameters of the details and materials of the details expose to pressing-in.
conditions of pressing-in, along with other factors,
will determine the strength of the connection and the MATERIALS AND METHODS
character of the deformation of surfaces.

The influence of the value of the tightness on The objects of the research were two bushings,

the strength of the connection was thoroughly which connected at the outer and inner surfaces with
research in various scientific articles. The strength of tightness N by application of force F to the end
the interference fit of brittle materials (cast iron) is surface of the detail made of aluminum alloy. The
achieved subject to the limitations during value of the guaranteed tightness adopted 0.03 mm, it
temperature assembly, provided that the value of is recommended when operating of interference fit
hoopential stresses of the details do not exceed the under the action of medium alternating loads. F
yield strength of the material [1]. In another article it accepted value of 5 kN, the direction along the
was determined that pressing-in of details with N = centerline of the bushings.
0.08 mm of uniform materials (alloy steel) a higher As the materials of bushings have been adopted
intensity of deformation and stress of the materials of aluminum alloy [6] (mass density p = 2770 kg/m?,
the details occurs from the side of pressing-in [2]. In Young's modulus E = 71000 MPa, Poisson's ratio p =
scientific work [3] calculated that the average value 0.33, yield stress ot = 120 MPa, tangent modulus G
of the contact pressure in the connection of the = 25500 MPa) and alloy steel [7] (p = 7850 kg/m?, E
details of different lengths the more than less the = 200000 MPa, p = 0.3, or = 785 MPa, G = 79300
length of pairing. In article [4] considered the MPa). The configuration, orientation and sizes of the
influence of factors on the actual contact area of the solid models of the bushings are presented in Fig 1.
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The bushing made of alloy steel is adopted
fixed body. The bushing made of aluminum alloy is
moved only in the axial direction. Pressing-in
bushing were carried out in cold condition.

Simulation of the process of pressing-in
performed in the software environment LS-DYNA.
The relatively high accuracy of the calculation was
achieved by partitioning solid models into finite
elements: the bushing made of alloy steel — 65637
elements, the bushing made of aluminum alloy —
18360 elements. The character of the mating surfaces
of the bushings recorded in the keyword
*CONTACT_AUTOMATIC_SINGLE_SURFACE
taking into account of the viscous damping
coefficient of 10%.

The process of simulation was accompanied of
parameters by control solutions [8]: the number of
cycles — 100000, reduction factor for initial time step
size to determine minimum time step — 0.01, percent

change in energy ratio for termination of calculation
— 10%, scale factor for computed time step — 0.9,
hourglass viscosity type — standard LS-DYNA,
hourglass coefficient — 0.1, quadratic viscosity
coefficient — 1.5, linear viscosity coefficient — 0.06,
bulk viscosity type — -2, penalty stiffness — minimum
of master segment and slave node, hourglass energy
calculation — energy is computed and included in the
energy balance, Hughes-Lui normal computation —
normal each cycle, shell formulation basis -
Belytschko-Tsay, integration for shell through

thickness — Gauss, convergence check interval — 250,
convergence tolerance for dynamic relaxation —
0.001, dynamic relaxation factor — 0.995, particle
approximation — standard gather form, the duration
of the simulation of the process of pressing-in — 1.14
s.

¢30,06 -~

Figure 1 — The orientation and sizes of the solid models of bushings to the implementation of the simulation
of the process of pressing-in. The size of the chamfer, 1.5x45°,

RESULTS AND DISCUSSION

The results of simulation of the process of
pressing-in presented in the form of color contours
on the surfaces of the models, which characterize the
intensity of the stress state of the bushings (Fig 2).

Stress of materials in contact surfaces of the
bushings are considered along three coordinate axes
X, Y and Z.

The size and distribution of X-stress will
depend on the action of the force of pressing-in. Red
highlighted area of the contact surface of the bushing
made of alloy steel where there is a significant
tensile. The bushing made of aluminum alloy
exposed to compression. The value of X-stress
changes in the material at a characteristic local areas.

Y-stress on the contact surfaces of the bushings
is -5 N/mm2, Contact stress is accompanied by a
compression of the materials of the bushings. On the

local areas of the bushing made of aluminum alloy
the value of Y-stress reaches -65 N/mm?,

Maximum stress (Z-stress) is concentrated on
the end surface of the bushing made of alloy steel on
the part application of force of pressing-in. The value
of Z-stress in this area reaches 85 N/mm?. Bushing
made of alloy steel exposed to tensile, the bushing
made of aluminum alloy exposed to compression.

In accordance with the contours of von Mises
stress, the reliability of the interference fit is ensured.
The value of the von Mises stress on the contact
surfaces of the bushings varies in the range from 0.5
N/mm? to 20 N/mm?. The von Mises stress over of
50 N/mm? concentrated on the end surfaces of the
bushings.

The change of direction of the velocity of
deformation of the materials is presented in the form
of vectors hosted on wire models of the pressing-in
bushings (Fig 3).
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Figure 2 — (A) Contours of X-stress, (B) Contours of Y-stress, (C) Contours of Z-stress, (D) Contours of
effective stress (von Mises stress). Unit of measurement: N/mm?2,
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Figure 3 — (A) The orientation of the solid models of the bushings after simulation of the process of pressing-
in. The arrow indicates the direction of the efforts of pressing-in. (B) Velocity vector in the longitudinal cross
section A-A of the bushings (the increase 3 times). (C) Velocity vector in the transverse cross section B-B of
the bushings (the increase 2 times). (D) Velocity vector in the transverse cross section C-C of the bushings
(the increase 2 times).
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The direction of the velocity of deformation of
the bushing made of aluminum alloy coincides with
the direction of the action of the force of pressing-in.
Velocity of deformation of the bushing made of
aluminum alloy is 70 to 80 mm/s. The direction of
the velocity of deformation of the bushing made of
alloy steel occurred in three axes in the transverse
cross section of the interference fit at a distance of
30.5 mm from the end surfaces of the details: the
contact surface layers of material exposed to
compression; the surface layers of the material
located at the outer diameter are practically not

deformed; the layers of material located between the
surface layers exposed to tensile. All layers of alloy
steel compressed in the transverse cross section of
the interference fit at a distance of 12 mm from the
end surfaces of the details. Velocity of deformation
of the bushing made of alloy steel is 8 mm/s, i.e. 10
times less than velocity of deformation of the
bushing made of aluminum alloy.

The Kinetic/internal energy ratio expended on
the process of pressing-in of the bushings from the
time presents in the form of dependences in Fig 3.

25
& r — Alloy steel
§ i — Aluminium alloy |
5 L
o
s 15+
c
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Figure 4 — The dependence of kinetic/internal energy ratio expended on the process from time of pressing-in.

The total energy expended on the process of
pressing-in, is the sum of Kkinetic and internal
energies. The graph shows that kinetic/internal
energy ratio expended on the deformation of the
bushing made of alloy steel (overcoming the forces
of resistance and friction) increases with time. This
contributes to increasing the area of the mating
contact surfaces of the details when moving of the
bushing made of aluminum alloy.

CONCLUSION

On the basis of the analysis of the results of the
simulation of the process of pressing-in of the
bushing made of aluminum alloy into of the bushing
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In terms of material wealth and diversity of the
city of Bulgar an exceptional monument. His wealth
is the best indicator of the importance of the city's
major shopping. Annals of Bulgarians to cover the
wide dissemination of trade data to show what they
can and Arab travelers.

All this information allows to think about the
development of the most popular areas of
craftsmanship. Bulgar, May, Suvar, Jukotin,
Brahimov, Osel - surrounded by all of these
workshops was quite big cities.

Arab travelers as a center of trade talk about
Bulgar and Suvar. Bulgar residents of this country
who worship in Islam's name and the name of the
city's main mosque. Not far from the city to another
city - Suvar, where there are also the main mosque.
Muslim propagandist author Bulgar that reaches tens
of thousands of residents of both cities.

Later he said: Bulgar large area, a small town
without souls, and it is popular not only because of
the state's main commercial center. But the Russians
were robbed in this city in 358 [1, 218-219].

May was the capital of the Russian state at the
beginning of the twelfth and thirteenth century in the
annals of the "big city" are included. Political events
in other cities without any delineation is mentioned
briefly. Archaeological studies have shown that the
Bulgar, Suvar Might and artists cities great places
(urban environment) had.

In connection with the formation of cities in the
separation process of handicraft villages class society
and craftsmanship happened on the eve of an area
based on previous periods - metallurgy.

Still, the separation of the primitive basis so
early in the production process metallurgy is due to
the difficulty and complexity.

The view from the Russians, but also to observe
the people who live along the Kama below. This
process took place in Greece. However, during this
period of strong growth in the Middle Volga areas
had metal. X century, a large number of artists to the
process of transition to agriculture was a major
demand of iron tools [2, 106].

Bulgary archaeological materials related to the
development of agriculture on the basis of written
documents and take some information below.
Unfortunately, farming tools found in different
places, almost all of them are accidental findings and
their history can be determined only provisionally.
Balimer the only instrument, which is set in the
village of soloma found barrow.

This type of widespread gavahin north-eastern
Europe. Deadline limit is not entirely clear, in any
case, this type of XIV-XV centuries was still
available.

Bulgar indicates that the composition of various
types of jewelry, a lot of Bulgar tribes took part in
the creation of the state.

Precious metal jewelry, which can be
characterized as products designed for sale in the
city. soharlarinin Bulgar and more of them can be
found in the excavations. More bracelets and
necklaces. Hanging rings are typical for them. More
sophisticated designs are found.

This work is manifested in elegant jewelry that
shows the development of the jewelry handicraft
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bulgar. It should be noted that the suspension rings
Sassanid and reflects aspects of Sarmatian.

X-XII centuries in the production of jewelry
bulgar is of great interest. In this era of great wealth
accumulated in the hands of individuals are a number
of treasures.

For example, in 1869, found treasure around the
town of Bulgar, (XI-XII centuries, it usually is) in
1879 near the city of Can clay earrings and silver
articles were found in [4, 23].

If we consider that the vast majority of the
Bulgar and jewelry in May and found only a few
other places, then we must accept that these things
belonged to the feudal nobles or members of city
merchants. At the same time, the nature of things, the
art of fine jewelry and other precious metal jewelers
are forced to choose representatives.

Gold and silver ornaments have been found in
addition to the silver and bronze ornaments. For
example, bracelets, which dates back to the bronze
position.

The bracelets are available in different types of
bronze [3, 124].

Among the archaeological finds a prominent
place in the bone has articles. However, it should be
noted that during this period, the bone does not act as
a material for weapons.

Feudal played an important role in the bone,
and it seems that the production of art works from
this period can be considered the bone.

However, the arts become a bone of goods.

Hunters themselves arrows deficit and
household objects made of different.

Each of these items according to their own taste
and ability to work. So the skill and expertly trimmed
during archaeological excavations along the rough
trimmed subjects were found. Almost all hold the
same shape. Their ornaments were found on [3, 129].

1. Bulgars are presented in various forms of
pottery. Ceramics shows that artist, in addition to the
house itself, the method of mending pots and pans.
Therefore, potters stall along the beautiful things
made by hand, the subjects are found. There are
different layers of archaeological ceramics Bulgar.
The appointment forms and a variety of dishes: the
jug, bucket, mug.

2. The colors are yellow, gray in some places.
But the vessels were observed in black. All these
dishes were the work of local artists.

3. Children’'s toys should also be mentioned in
the articles of clay [3, 134].

4. As a group of artists from the carpenters
bulgars a clear idea about the fact that it is difficult to
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say. According to Al-Balxy, Bulgar and Suvar
population lived in wooden houses, the number of
residents in both cities reached 10,000.

5. This is even reason to believe that the
workers and carpenters built custom homes.
Similarly, the character of the city fortifications and
gates, walls, woodwork and other issues that once
again confirms the idea that the bulgars was good at
the same time. Writing about the activities of a
number of information sources and the remains of
the stone supply [1, 101].

6. Ibn Fadlan, as already mentioned, Bulgar
tsar Almas bin Salka Arab caliph on the construction
of the fortress to defend against the enemy kings and
caliphs Mugtadir agreed to the request and is sent to
builder-craftsmen.

7. Unfortunately, all the architectural remains
of the town of Bulgar refers to the Muslim period,
the pre-Islamic period, only the individual fragments
are known in the town of Bulgar [5, 109].

8. It is likely that part of the construction -
palaces, mosques and public buildings were built of
stone, wooden houses were satisfied that the ordinary
citizens, the Arab historians have described the
Bulgar and cavalry report [1].

Bulgars brick construction of the houses were
also developed. Construction work of the masters in
the field, playing a leading role in the east. Suvar and
square brick buildings built Bilar revealed.

Central Asia was in the style of a typical
structure of the foundation. It was determined that
the local tribes played a major role in the creation of
bulgar.

Therefore, bulgar - Tatar architecture elements
of local architecture appear before bulgars natural.
Bulgary with the spread of Islam in mosques,
minarets and began to build tombs.

Demanded the creation of urban life in public
buildings. These baths, caravanserais name.

Blacksmiths were the only area of the craft
before bulgars remaining production areas remained
under house skill. X marks the differentiation of the
next century artists.

Depending on the complexity of the work of the
blacksmith until his re-division occurs.

Acquisition and development of crude iron
mines were engaged, and they were determined from
the beginning to repair the black blacksmiths in the
arms would serve the interests of the feudal nobles.
Black blacksmiths chisel, nails, adze, a hoe and
others prepared.
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«DIFAD> AGAINST GOLOSHAPOV: TERROR OR AN ACT OF JUSTICE

Abstract: Article deals with the one of the pages of the party's activity "Difai" - the murder of General
Goloshapov. "Difai" is the first national party who managed to unite the various segments of the population and in
the absence of statehood to stand up for their own people. General Goloshapov was also involved in the murder of
hundreds of innocent Azerbaijans. Party "Difai’ in a national court makes Goloshapov death sentence. It was not

an act of terror; it was an attempt to protect own people.
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One of the main guilty in the history of "Difai"
is the murder of General Goloshapov. We will try to
find out what was actually. January 9, 1906 from
Tiflis to Petersburg telegram was sent ™... in the name
of His Imperial Majesty by the Adjutant General
Count Vorontsov-Dashkov" as follows: "In view of
the continuing in Elisavetpol (Ganja) province of
attacks by armed bands of Armenians and Tatars on
the civilian population, accompanied by murder,
robbery and smash whole villages, | was sent to the
province flying squad of native weapons under
General Goloshapov, indicating to take the most
decisive measures to restore order, the destruction of
the armed gangs and punishment of those
responsible™ [1].

As the archival documents, July 12, 1906 in the
city of Shusha Ganja province clashes between
Armenians and Azerbaijanis. Details of these events
were presented in a report to the assistant chief of the
Tiflis provincial gendarmerie in Ganja province.
"July 12, 1905 around 10 am on the border of the
Armenian-Tatar town of Shusha was found
slaughtered corpse, apparently sleepy night-
Armenian Sahak Mirzoyants night watchman, who
had with him Berdan rifle with a cartridge. At the
scene, the police chief was Smorodsky investigator
and a lot of Armenians headed by Leon Asribekov.

During the inspection of the surrounding
countryside from the Tatar home several shots were
fired, as they say Armenians gathered. Recent

agitated, they took up arms, and immediately heard
shots near the church [3].

This was a clear provocation of Armenians.
Firstly, it is not known who killed an Armenian
guard, secondly, Armenians have already arrived at
the scene armed because immediately started
shooting, thirdly, why Azeris to shoot out of the
house in the presence of the chief of police and
investigators. Besides, subsequent events showed
that the Armenians in advance all planned to attack
the homes of local people (Azerbaijani).

Thus, unlike the Armenians, Azerbaijanis were
not armed and did not shoot. As a result, 50
Azerbaijani were burned houses, killed 100
Azerbaijanis, and it's only two days. During all this
time, General Goloshchapov not only suspended the
bloody events, but openly defended the Armenians,
"... in the early skirmishes of the military defense of
the Armenians were (surprisingly - from whom
defended, because they were armed Armenians).
According to the lower ranks, Lieutenant Sokolov,
the away team in the first two days of skirmishes
with the local county Treasury attic with his platoon
fired on Tatar homes" [6].

On the night of July 16, the Armenians began to
attack the Azerbaijani part of the city in order to burn
the local market, but they did not succeed. They blew
up the house of Haji Valiyev dynamite. After the
explosion of gunfire died down, and the Armenian
youth rushed shouting "Hurrah!" And dancing to the
hotel, "muzzle", where their patron General
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Goloshchapov. Russian, civilians living in Shusha,
understood that the Armenians are to blame for the
events.

Deacon Vinogradov turned to Goloshapov
asking on behalf of the Muslim influence on the
conclusion of peace. Shooting was stopped.
However, the Armenians again violated the terms of
the armistice.

July 16 more than a thousand Armenians
attacked Azerbaijani village Malybegli, but the attack
was successfully repulsed. "The Tatars were terribly
angry at General Goloshapov, accusing him of
treason and assistance to the Armenians" [7].

In such circumstances, the party "Difai" makes
general Goloshapov death sentence. Details of the
event are known from the testimony of Samed
Mashadi Hasan contained in Shusha prison. During
the interrogation of his staff captain Rudenko August
19, 19009 it has received the following information:

"In the autumn of 1906 Samad Mashadi Hasan
as a close friend moved from a resident of Shusha
Mukhtar oglu Gaytaran. The house has recently
occurred frequently meeting Muslim party "Difai",
which were attended by members of such, residents
of the city of Shusha: Mashadi Selim Aga oglu,
Prince Keygubad Mirza Hasan Kara Sharif, Mashadi
Shamil Haji Rahim oglu and others.

At these gatherings took place the meeting of
the murder former Governor General of Shusha,
Zangezur and Karyaginsk counties Ganja province
Goloshapov.

After one of these gatherings Keygubad Prince
Mirza Mukhtar Dzhangirhan and demanded to his
village resident Gulabli Myursala Irza oglu and
offered to find a man who would agree to enforce the
decision of the committee of the party "Difai": kill
General Goloshapov [8].

Thus, to withdraw Goloshapova of Ganja
province no one was going. It is in such
circumstances, to protect the people of the party
stood "Difai". Head Tiflis provincial gendarmerie
management in his report of December 21, 1909,
wrote:

"The meeting was convened in August 1906 in
Shusha, who arrived here from Baku Ahmad bey
Agayev, the speech of a political nature, calling
Muslims against the government and authorities.
Agayev, Doctor Kerimbekov Mehmandarov and
others said that the Muslims so far been brought to
the Russian government, which is to thank them so
that the general Goloshchapov in alliance with the
Armenian Khumb went against the Tartars, destroyed
their homes, thousands of Muslims were hungry, and
so on. At this meeting it was decided to express our
discontent and indignation of the total for the actions
of General Goloshapova governor and ask him about
the recall.

Shortly thereafter, in Shusha there were appeals
against Goloshapov" [11].

Again, petitions were sent on behalf of the
intelligentsia, the Bolsheviks, merchants and others
with a request to withdraw General Goloshapov. But
the tsarist administration ignored these petitions. This
once again proves that "Difai' was not specially
trained people would be killed on the orders of the
Party of undesirable people, since the murder, terror,
were not included in the plans of the party.

The aim of the party was to educate and protect
the people. The party also consistent with the system
of terror had its well-trained and trained people who
had a specific purpose - to kill and rob. For example,
the "Dashnaktsutiun" there was a "terrorist
Preparatory Committee”. This Committee had its
subcommittees and terrorist Khumb resulting in the
execution of sentences of terrorism over the
administration and the local population [14].

Terror was one of the main forms of activity
Dashnaks and was officially included in the program
of the party "Dashnaktsutyun". The program "Difai"
emphasized that "Difai” is not an organization; to
encroach upon the rights of any nation cannot be said
of the "Dashnaktsutiun”. Numerous archival
documents containing police reports and reports of
various representatives of the royal administration,
there was not a single case of the participation of the
party in the mass violence against the Armenian
population, there are no facts supporting organized
terrorism.

There are only a few facts about the murder of
officials, whose hands are stained with the blood of
Azerbaijanis. And chief among them s
Goloshchapov. So, for the murder of General
Goloshapova he was found a volunteer - a resident of
the village Gulabli Gyusi Ali oglu. He explained that
Goloshchapov brought much evil Azerbaijanis. "
Gyusi Ali oglu went to Tiflis, stopped there in the
hotel" Baku numbers "on Shaitan Bazaar, near the
baths Mirzoyev and lived there for two months and 9
days" [10].

November 8, 1906 Goloshchapov was killed in
his phaeton two shots at close range. The party
"Difai" made it clear that the murder was organized
and held by it.

"Difa" spread about this proclamation: "General
Goloshchapov wounded by two bullets, so
disgraceful finished infamous and much-hated for
your life. Long live the "Difai". Among the archival
documents there are indications bailiff 2nd section of
Javanshir district Ismail bey Kagramanbekov given
to them by September 26, 1909, Assistant Chief of
the Tiflis provincial gendarmerie in Elisavetpol
province Kornilov: When the time of the Armenian-
Tatar massacre in the city of Shusha ... were cut by
Armenians Tatars, with the participation of General
Goloshapov, the chancellery of its Kleshchinsky and
Cossack officers and lower ranks, then this
Organization issued a proclamation, the meaning of
which was that the Tatars are left to fend for
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themselves even the Russian government, and that
Russian troops cunning party "Dashnaktsutyun” took
the side of the party, why, as | reported above there
was a mass murder of the Tatars.

The party "Difai" then decided to Kkill
Goloshchapov. General sentenced to death by Shusha
difai Committee [13].

Thus, Goloshchapov was killed. For death has
been sentenced and former Chief of Staff
Goloshapov-KleschinskiyV. While Kleshinsky was
already a member of the Provincial Ganja business
presence. In 1907 he was Killed by some
Kleshchinsky Seid Miri. In the memoirs of G.

References:

GAPPODAR, f. 276, 0p.8, d.11, 1.10
Ordubadi MS (1991) Qanli illar. Baki, s. 60.
GAPPODAR, f. 276, 0p.8, d.212, 1.36
GAPPODAR, f. 276, 0p.8, d.212, 1.37
GAPPODAR, f. 276, 0p.8, d.111, 1.18
GAPPODAR, f. 276, 0p.8, d.111, 1.17-18
GAPPODAR, f. 276, 0p.8, d.111, 1.22
GAPPODAR, f. 276, 0p.8, d.111, 1.26
GIAAR, f.62, 0p.1, d.59, .164

©CoNOGRA~WLNE

Sheikhzamanov it says that these two murders
shocked the Russian administration, and "forced her
to be more prudent,” In spite of numerous searches,
the police then and could not locate member "Difai"
[14].

Despite the accusation difaistov in terror,
precisely because "Difai" Armenians retreated, was
laid at least temporarily end the Armenian
arbitrariness, often supported by the tsarist
government. The party "Difai" is forever gone down
in history as the party embarked on the protection of
its own people.
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HEJIOKAJIBHASL KPAEBAS 3AJAYA U BBIPOXKIAIOIIEIOCS YPABHEHUS BTOPOTI'O
MHMOPAIKA C PASPBIBHBIMHA YCJIOBUSAMMU COITPSAKEHUSA

Annomayusn’: Paboma noceésuena ucciedos8anuio 0OHOZHAYHOU PA3PeUUMOCmu HeJlOKAIbHOU Kpaesol 3a0ayu
Ol BbIPOACOAIOULE20CSL  YPABGHEHUSL 6MOPO20 NOPSOKA C PA3PLIGHLIMU  VCI0BUAMU  COnpsadceHus. Bonpoc
CYWecmeoB8anust pewlenust 3a0a4u IKGUSANEHMHO pPeOVYUPOBAH K GONPOCY PA3PEUUMOCHIU UHMESPALbHO2O0
ypasuenusi ped2oabma, a eOUHCMBEHHOCHb PEUEHUs. YCIMAHOBNICHA HA OCHO8E MEMOOAd UHMESP All08 IHEPSUU.
Knrouessie cnosa: kpaesas 3a0aua; uHmespanbHoe ypasHeHue, Memoo UHmMe2panos SHepeul.

Paccmotpum ypaBHeHHE
SgN XUy +5gnyu,, —Au=0, (1)
rie A - TPOU3BOJBHOE JICHCTBUTEIHLHOE YHCIO, B
KOHEYHOW OJTHOCBSI3HOI obnactu €, orpaHUYEHHOM
JKOPJIAHOBOM KpHBO# o ¢ koHilamu B Toukax A(1,0),
B(0,1) pacrionioyxeHHO#H B mepBoM KBazapante X >0,
y>0 wu xapakrepuctukamu BC: y—-x=1, CD:
X+y=0, DA: x—y=1 ypauenus (1).
Iycrs J;=0A, J, =0B; Q;=QN{t<0} —
rUIepOoIMIecKue YacTH CMEIIaHHOH obOmactu (2,
e tel;, i=12, (mpu i=1 t=X, a npu i=2

t=y) Q=0QN{x>0}{N{y>0}
THYecKas 4acTh obmact (2 .

ITon perymapbM pemeHneM ypaBHeHus (1) B
obsactu (), OyneM MoHUMaTh (PYHKIHUIO u(x, y) u3

KJacca C(ﬁj)ﬂCl(QlL_JJl)ﬂCl(Qz U, )N
NCHQ, U3, U, )NCA@\(CDULUT,),  j=02

YIOBIIETBOPAIOIIYI0 ypaBHeHHIO (1) M Takylo, 4TO
YacTHbIE MPOHU3BOIHBIE uy(x,O), UX(O, y) MOTYT

OJIIAII-

oOpamatecsi B OECKOHEYHOCTh MOPSAKA MEHBIIE
Ji.
O YIOBIETBOpSET

CIANHUIIBI Ha KOHIIax HUHTCPBAJIOB

Hpel[HOJ'IO)KI/IM, 4YTO KpuBas
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ycinoBuro JIAmyHOBa WM OKAaHYMBAETCS  OyraMu
OKPYXHOCTH Oy ! x2+y?=1 ckomp YTOOHO Mamoi
JUIHBL.

3amaua S. Haiitu perymsipHoe B obiactu €
pelieHue u(x, y) ypaBHeHus (1), ynosnerBopsroniee

KPA€BBIM yCIOBUAM
a(s)% + b(s)u| _=9s), sefol], @

Z\&{U[Hl(X)]} ()U( 0)=d;(x),
A u[0,(y)]}+ea(y)u(0.y)=dy(y)
Y YCIIOBUSIM COTIPSKEHHS
71 (X)=ar(x)z1 (x)+ 7 (x).
vi (x)= (i (x)+ a1 ()1 (X)+ o1(x), Wxe ;. (3)
73 (y)=as(y)z3 (y)+72(y),
v2(¥)= Bz (V)+ 5o(y)zz () + o2(y), wye o (4)
3necs 6(x)=22+iXt, g)(y)=L1+i%t
apQUKChl TOYEK IEPEeceYeHUs] XapaKTePHCTHK,
BBIXOSAIINX M3 TOYEK (X,O)e Ji, (0, y)e J, ¢
orpeskamu xapakrepuctuk AD um BC; s - mmunHa

AyTu KpI/IBOﬁ O OTCUHHUTBhIBA€Mas OT TOYKH A, n -
BHCIIHAA HOPMAJIb,

R0 jf XN = )

¢ls), als), ()eC[O 1], di)ec@)ncEM(),
5(t), ai(t) <3, )NCEN(), wilt), A1), 7 (),
()eCl( )ﬂC(Zh)( ) - 3amaHHBIC ()YHKIWH,
npu4yeM B (t)+ aiz(t)[1+ 2¢; (’[)]2 =0
a?(s)+b%(s)=0, u o)A M)[1+2¢(t)]=0, (
ted;, i=12).
Kpowme toro, pyHKmm di(t) MOTYT 00paIaTsCst
B OECKOHEYHOCTh TMOPSIKA MEHBINEC CAWHHIBI Ha

KOHI[AX MHTEPBAJIOB J; .

CrpaBe/iiBa cleayomas
Teopema S. Ecmm a(s)b(s)>0, u
0,

Pi
020, B ®)20 (pilt)s ’ﬁ(o)s

B _ ez\,i\t
P)<0). e BO= e

pi(t)=-p5(t)si(t), ted;, i=12, 10 3amaua S me
MOXXET UMETh 00JIee OJTHOTO PEIICHHUS.

Msr  He OygeM  OCTaHaBIMBATBCA  HA
JIOKa3aTeIbCTBE TEOPEMBI S, KOTOPOE MPOBOIUTCS
METOJaMHU BCIIOMOTaTENbHBIX hyHKIHHA 51
WHTETPAIIOB SHCPTUH.

JlokaxxeM CyIIeCTBOBAHUE PEIICHU 3a1a9u S.

DyHKUMOHAIIBHBIE COOTHOIICHUS MEXAY Tj (t)

u v (t), NPUHECCHHBIE HA CIMHUYHBIC MHTCPBAJIBI
J;, u3 runepbonuueckux vacted (2; CMeIIaHHOU

obmactu (2, mmerot BUx [1]
1

[1+26/0) ] )= pi)+ [ v @[t~ ]az, )
t
e ey, pt)=2d;t) o W1[lAA-1)]. i=12.
PaccmoTpuM BeroMoraTespHyIo 3a1ady.
3apaya N. Haiitu B obmactu €, perymspHoe
pelieHue u(x, y) ypaBHeHus (1), ynoBierBopsitomiee
ycnoBusM (2) u

ou +

- =V1(X), XGJ]_,
o |,

ou

v x:ozvg(y), yels.

Kak  wu3BectHo [2], mnpu  BBIOJHEHUH
HEPaBEHCTBA a(s)b(s)zo, CIMHCTBCHHOE PCIICHHE

3a1a4yu N, IMeET BHU]]

u(x,y)=— j G(t.0;x, y)vi (t)dt— [ G(0t;x, y)vi (t)dt+

ke

rae G(X, Yi Xo, yo) ¢dbyuknus 'puna 3agagn N.

o'-—.na

G(&,mx, y)ds, (6)

[Mepexoas MOCIHCAOBATENBHO K MpenesaM, Ipu
y—>0 u x—0, u3 (6), Haxoaum GYHKIIHMOHATbHBIE

COOTHOILIEHHS] MEKILY T (t) u v (t) IIPUHECCHHBIE

u3 obsactu Qy Ha J; B BHZOE

:—j.G (t,0,x,0)v7" (t)dt -

j ols G(&,7;x,0)d
S
o

G(0,t;x,0)v5 (t)dt+

O'—.H

\_/

/—\

G(t,0,0,y)vy (t)dt—

1%

Wckinrouass U3 IOCIENHUX JBYX PaBEHCTB U

3 (y)=- G(0.t:0,y)v; (t)dt+

o'—.na
o'-—.na

G(&,m:0,y)d

‘
\./

cooTHOIEeHH (5) HyHKIHN rii (t) , ¢ yaetoM (3), (4),
OyzneM uMeTh

A0 2| - e
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1 2 1
2t 1 S + 1 p-(r)
_a _ ; ()+=| A = , 8
) l:gz Y 1+§2t2:|VJ (£)ds + Alt)pi () + m([ T_ndf Fi(n) ®)

+_

N |-
O e

Kt i (002 [y .2 Qe

A(t)[ [R5 v @+

) §Z—t2
I 1+t282
+[in 770 | =il W
e Alt)= Ail) ) Ky (t.€), (i,j=12),

__[1+ 2Ci (t)]a,(t
CDi(t), (i=212) — u3BectHble QyHKIMH [3], mpuyeM
Kij(t,§), (i#]j) wenpepoBubl B 0<t,£<1 wu

HOpHUHAATekaAT Kiaaccy C(l’h‘)(0<t<1) npu 1000M

Kii(t,cf) JIOTYCKaeT OIICHKY
Kit, €] <M/L-tg" , 0<g <1, i=12. Kpome
TOrO, q)i(t)eC(l’h‘)(Ji), h; >0, i =1,2 u onu Moryr

UMETh 0COOEHHOCTh MOPSIIKa MEHbIIE €AUHUIIBI TIPH
t>0unt->l.

Amnanorudso [4-7], cucteMa (7) myTeM 3aMeHBI
HEHU3BECTHBIX (DYHKLUIT

mt)=viO)+vi (), mt)=vit)-vz()
1 3aMCHBI IEPEMCHHBIX
2t
(o 1+t%
MPpUBOAUTCA K BUAY

te[O,l], a  sapo

4
T= 2§8'
1+¢
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ALGORITHMIC APPROACH IN TEACHING PUPILS OF SOLVING
TRIGONOMETRIC EQUATIONS

Abstract: Equations are considerable part of Mathematics as science and curriculum at school. Solving of
trigonometric equations is not always simple because of objective and subjective reasons. From our point of view,
teaching process how to solve trigonometric equations must be organized step-by-step: practice of solving simple
trigonometric equations, then solving trigonometric equations of certain kind, and finally, in connections with
accumulated knowledge of trigonometric expressions, solving equations of different types. Suggested article shows
necessity of such coherence, reviews examples of trigonometric equations, and summarizes solving methods.

Key words: teaching Mathematics, trigonometry, trigonometric equations, solving of trigonometric equations,
algorithmic approach.
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AJITOPUTMHAYECKHHI MOAXO0 K OBYYEHUIO INKOJIbHUKOB PEIIEHHUIO
TPUTOHOMETPUYECKNUX YPABHEHU

Annomayusa: Ypasuenus cOCMAasAion 3HAYUMYIO YaACMb MAMEeMAMUuKY KaK HAYKU, MAaK U WKOJIbHO20 Kypca
mamemamuxy. Pewenue mpueonomempuueckux ypasHenuli He 6ce20a 5614emcs 00CHAamoyHO RPOCHbIM, SMOMY
ecmb KAk 00veKmuseHvle, mMax u cyOvekmusHvle npudunvl. Ha Haw 632140, o0Oyuenue peweHuo
MPUSOHOMEMPUUECKUX YPAGHEHUU OONNHCHO CMPOUMCS NOIMANHO: OMPAOOMKA HAGbIKA PeuleHUsi npoCcmetiuiux
MPUSOHOMEMPUYECKUX VDAGHEHUU, 3ameM peuleHue MpucoHOMEempUIecKux YpaeHeHull OnpeodeneHHblX 6U008, U
oanee, 8 céA3U ¢ 0bO2aujeHUeM 3HAHULL O NPeoOPA308aAHUAX MPULOHOMEMPUYECKUX BLIPAXCEHUN, peuleHue
PA3IUYHBIX MUNo8 ypasHenull. B npednazaemoli cmamve npugooumcs: 060CHO8anue maxkou nociedo8amenibHOCmu,
paccmampusaromes npuMepbl MpUeoHOMempUIeCcKUX yYpasHerutl, 00600uaiomcs Memoobl Ux peuleHusl.

Kniouegvie cnosa: obyyenue mamemamuxe, mpuecoHOMEmpusl, MpUcOHOMEeMpUiecKue ypasHeHus, peuweHue
MPUSOHOMEMPUYECKUX YPABHEHUT, AN2OPUMMUYECKUL NOOXOO.

TpuroHoMerpuueckuii MaTepuan COCTABJIAET ypaBHeHHHA. O TPUTOHOMETPHUYECKUX YPABHEHUSAX H
3HAUMMYK 4YacTb MaTeMaTuku. Ero wusyuenue NOMJIET peyb B IaHHOM CTaThe.
CBA3aHO C M3Y4YEHMEM BCEX pAa3JIENIOB IIKOJIbHOI'O YpaBHeHust BOOOIIE, U TPUTOHOMETPUYECKUE B
Kypca MaTeMaTUKU. JIeHCTBUTENBHO, IEOMETPUs YaCTHOCTH, CHOCOOCTBYIOT  (DOPMHUPOBaHHIO Yy
IIOCPEACTBOM TPUTOHOMETPUH oborarmaeTcs ydalmuxcs B3[VISII0B HA MAaTEeMaTHKy KakK €IUHYIO
KOJIMYECTBEHHBIMU OTHOLIEHUSIMHU MEXNY HAy4IHYIO 00J71acTh, GOPMHUPYIOT IPEACTABICHHUS O €€
CTOPOHAMHM U  yIrJIaMH TPEyroJIbHUKa, HOBOM LIEJIOCTHOCTH, TIOKa3bIBAIOT B3aUMOCBA3b C PEalbHOU
€JMHUIIEW U3MEpEeHUsl YII0B — PaJUaHbl; B Havauax JEUCTBUTENBHOCTBIO, & TAK)KE PELICHUE YPaBHEHUI
MaTeMaTU4ECKOIo aHanusa TPUTOHOMETPHSL pa3BUBAcT JIOTMYECKOE MBIILIEHUE UIKOJBHUKOB,
OTKpBIBAET Ul M3YYeHHs HOBBIA BHA (YHKIUH — AKTUBU3UPYET TBOPUECKUI MOTEHIMAI YHaIIUXCSl.
TPaHCLICHCHTHBIX, JlaeT SIPKUI IpuMep Ilpp  oOy4yeHMM  IIKOJBHUKOB  PELICHUIO
MEepHOINYECKUX (YHKIMH; B anredpe pacHmpsroTcs TPUTOHOMETPUYECKUX ypaBHEHHUH B  KOHTEKCTE
IPEACTaBICHUSI  ydalluXxcsi O  TOXKJIECTBEHHBIX AITOPUTMUYECKOTO MTOAX0/1A CIENYET:

MpeoOpa3oBaHUAX,  PEMIAIOTCS  HOBBIE  BHJIBI
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1) nate ompeaeseHHEe TPUTOHOMETPUYECKOTO
ypaBHEHHUS;

2) BBIIENUTH OCHOBHBIC THIIBI YpPaBHEHUH H
CIOCOOBI UX PEICHUS;

3) paccMOTpeTh CIOcoObI pereHus 0Oosee
CIIOHBIX YPaBHEHHIA.

3aMeTuM, YTO MHOTHE MIKOJIbHBIE YUYeOHUKH HE

Jal0T olpeieNieHue TPUTOHOMETPUUECKOMY
ypaBHEHHUIO BooOIe. 1 3T0 BO MHOTOM OIIpaBIaHO,
nbo  obmee  TOHATHE  TPUTOHOMETPHYECKOTO

YPaBHEHHUS HE BXOAUT B JIOTHYECKUE CBSI3U MPH €T0
PCILICHHUHN, a yPaBHEHHUsI ONPEICICHHBIX BHIOB, KaK
OPaBIJIO, ONPEACISOTCs. Tak, HampuMmep, B
yd4eOHHKE  [pPOCTEHIIee  TPUTOHOMETPHYECKOES
ypaBHEHHE ompenensieTcss Kak «ypaBHeHue f(X)=a,
roe a — ganHoe ymcio, a f(X) — ogHa M3 OCHOBHBIX

TpuroHoMeTpuieckux (yHxmmit». [2, c. 295]. Kak
MOKa3bIBAaCT IPAKTHKA, 3TOTO OIPEIEICHHS BIIOJIHE
JOCTaTOYHO IS JaJIbHEHIIEero H3y4eHHs! TeMBL.

B cooTBeTcTBHM C BUOM U METOJaMU PEIICHUS
TPUTOHOMETPUUYECKHX YpPaBHEHHMH, Ha Halll B3TJISLL,
CJIE/Ty€eT BBIICNISATH TPU UX IPYIIIHL.

| rpymmna - 3TO npocTteiiune
TPUTOHOMETPHYECKHE YPaBHEHHs (M CBOJISIIHECT K
HUM ypaBHEHUS BHA Si n(kx + b) =a,
coskkx+b)=a, tg(kx+b)=a).

O06001menne peneHus MPOCTEHIINX
TPUTOHOMETPUUYECKHX YpPaBHEHHH MOXET OBITH
NMpeJACTaBIcHO B  BuAe Tabmmier (Tabn.  1):

Tabauna 1

Pemrenne npocreifilinx TpUroHOMeTpPHUYECKUX YPABHEHHIA.

sinx=a
x=(-1)arcsina+m,neZ (~1<a<l)
arcsin(—a) =arcsina

sinx=0, x=m,neZ

sinx =1, x=%+27zn,nez

. T
sinx=-1, X=-—=+2m,ne”Z

cosx=a
x =xarccosa+2m,neZ (-1<a<l)
arccos(—a) = r —arccosa

T
cosx =0, X=§+7zn,neZ

cosx=1 x=2m,ne”Z
cosx=-1 X=rm+2mnel”

tgx=a ctgx=a
x=arctga+sm,neZ X =arcctga+m,neZ
arctg(—a) = —arctga arcctg(—a) = 7 —arcctga
BrionHe = MOHATHO,  YTO  Kakmas W3 TIpumep 1.

MpEeJCTaBJICHHBIX B Tabuuie (cM. Tabm. 1) dopmyn
JIOCTaTOYHA CJIOXKHA IS IIKOJBHUKOB, M3y4YaroIInX
ee Ha Ha4yaJbHOM 3Tare. OTO BO MHOTOM CBS3aHO C
TEM, UTO 3/1€Ch «y4YaIllHecs BIIEPBbIE UMEIOT JIENO C
0OECKOHEUYHBIM MHOXECTBOM KOpHEW ypaBHEHHs» [0,
c. 41]. Tlosromy pnmomkHa OBITH OpraHU30BaHA
COOTBETCTBYIOIIAsT ~ paboTa MO  OCO3HAHHOMY
MOJYYCHHIO, 3aIIOMUHAHUIO U IPUMEHEHHIO JaHHBIX
dopmyn. Hampumep, B Ha3BaHHOW BHIIIE cTaThe [6]
aBTOp IIpe/ularaeT CBOIl IOJIXOJA, OCHOBaHHBIN Ha
rpaguyeckoM  peuieHUH u YYUTBIBAIOIINH
CJIOYKHOCTb caMHX (POPMYIT M UX TOJTyUYESHUSI.

Il Tpynma — 3TO ypaBHEHHS OIpeIeeHHBIX
BUJIOB. Brlziesinm ueThipe Buja.

1. VYpaBHeHus, CBOJSIIMECS K KBaJpaTHBIM
3aMeHOM SinX=t mm COSX=1 (B Ooxee obOmeM
cmydae 9to ypasHenws suma F(f(x)), tme F -
pannoHanbHas GyHkums, f(X) — oaHa M3 OCHOBHBIX
TPUTOHOMETPHUIECKHUX (PYHKITHIT).

2c0s° X —3c0sX+1=0.

Iycts COSX =t , Torma: 2t —3t+1=0,
1

t1:§1 t2:11

l)cosx:i, X=
2

J_r%+27zn,nez;
2)cosx=1, x=2m,neZ.

Omeem . x:i%+27zn,x:27zn,nez-

2. OpxHOpoHBIE TPUTOHOMETPUYECKUE
YpaBHEHHS.
YpaBHenue Buma  asinx+bcosx=0 -

OJIHOPOJHOE TPUTOHOMETPUYECKOE ypaBHEHHE 1-0it
cremenn;  asin®x+bsinx-cosx+ccos’x=0
OJIHOPOJHOE TPUTOHOMETPUYECKOE YypaBHEHHE 2-0i
CTETICHH,

asin®x+bsin® x-cosx +csinx-cos’ x+d cos’ x=0
— OJIHOPOJHOE TPUTOHOMETPUYECKOE YpaBHEHHE 3-
e¥ CTeNeHH H T.[I.
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Hawuboiee pactpocTpaHeHbl B MIKOJIBHOM Kypce
MaTeMaTHKH OJHOPOIHbIC YpaBHEHHS TMEPBOM U
BTOpOM  cremeHeil. MeTton  pelieHus — Takux
ypaBHCHHI — JeJicHHE Ha Jiroboe ciaraemoe (Kak
TIpaBUIIO, HA COS’ X), ¥ Jajiee — 3aMeHa IepeMEeHHOi,
KOTOpast MPUBOIUT K PAITHOHAIEHOMY YPaBHEHHIO.

Ipumep 2. (00HOpOoOHOE MpucoHOMEmMpUYECKOe
ypaeueHue 2-0ti cmenenu).
sin®x—5sinx - cosx +4cos” x = 0.

Pazoenum ypasHenue na Cos” X # 0
sin®x  5sinX-cosx N 4COS°X
cos’x  cos’X cos’x
tg® x —5tgx+4=0,

Dtgx=1, x:%wzn,nez;

2)tgx=4, x=arctgd+m,ne”Z.

3HaueHMss x TpM  KOTOphix  COs’X=0, He
YIOBJIETBOPSIIOT YPAaBHEHHUIO.

Omeem . X=%+7zﬂ, x=arctgd+m,neZ .

3aMeTHM, 4YTO JAHHOMY YpaBHEHHIO HE
YIOBJICTBOPSIIOT ~ 3HAYCHWsI X, TMPHA  KOTOPBIX
cos’x=0 (r.x. B cmydae COS°X=0, momayyaem
cosX=0 W W3 UCXOAHOTO YpaBHEHHMS CIIEAYET, YTO
sin®x=0, uero OBITh HE MOXKET, TOCKONBKY
sin? X +cos® X =1), moaTomy nenenne 06oux gacteit
YPaBHEHHUS Ha COS’ X HE IPUBOIHT K IIOTSPE KOPHEH.

Ipumep 3 (00HopoOHOEe mpuzconomempuyeckoe
ypasHenue 1-oil cmenenu,).

sinx++/3cosx=0.
Paznenum ypaBHenue Ha COSX =0

tgx+~+/3=0, tgx=—/3,

T
x=—§+7zn,neZ-

V4
Omeem: X=——+m,nel -

B  paccMOTpeHHBIX JBYX HpHUMEpax MbI
MPUBEIH petieHne MOJIHBIX OJTHOPO/THBIX
TpUroHoMeTpuueckux ypasuenuii (a#0, b0, c#£0),
OJTHAKO, €CIIM OJWH U3 ATHX KOIPPHUIHNEHTOB OyHeT
paBeH HYyI0, TPUTOHOMETPUYECKOE YpaBHEHHUE
obpaiaercsi B HEMOJHOE, W pEIlIeHHe ero Tpedyer
6oJee CIOKHBIX Pa3MBIIIIICHUH.

IToxaxkeM Ha cIeAy0OLIEM IPUMEPE METOMbI

peuieHust HETIOJTHBIX TPUTOHOMETPUYECKUX
YpaBHEHHUH.
Ilpumep 4.1 (Henonnoe 00HOpOOHOE

MPUZOHOMEMPUHECKOE YDABHEHUE).
sinx-cosx—cos’ x=0.
Pa3snenum ypasHenue Ha COS° X # 0

tgx—1=0,

T
x:z+;zn,neZ-

VYpaBHEHUIO YAOBICTBOPSIOT 3HAYCHHS X [OpPU
KoTophIx COS’X=0, TodToMy B OTBETe OyaeT

Vd
BTOpas cepust X = E+ﬂn’ neZ.

T T
Omeem . X:E+7zn,X:Z+7zn,neZ-

3ameTnM, YTO JIENICHWE YpaBHEHUS Ha
BBIPKCHUE, COAEpIKAllee IEPEMEHHYI0, TpeOyeT
0c000r0 BHHMAaHUS, MTOCKOJIBKY IIPU ATOM CyXaeTcs
00J1aCTh TOIyCTUMBIX 3HAYCHUHA U MOXKET IIPOHU30HTH
NOTeps. KOPHEH.

[IpuBenem erre OJTHO pelieHue
paccMaTpHUBaeMoro HETOJIHOTO OJTHOPOJHOTO
ypaBHeHHs. TONBKO B JaHHOM cilydae OyzieM JeNuTh
obe ero 4acTu He Ha COS’ X, KaK B TPEIbIIyIIEM
ciaydae, a Ha sin®X. [IpeABapHUTENBHO 3aMETHM, YTO
3HaYEHHsA X, TIpH  KOTOphIX  SiN°x=0, He
YIOBJIETBOPSIOT JaHHOMY ypaBHeHHUIO0. [loaToMy mpu
JICJICHUH Ha sin?x [IOTEPU KOPHEWN HE MPOU30HIET.

Ipumep 4.2 (Henonnoe 00HOPOOHOe
MpuUcoHOMempuyeckoe ypasHeHue).
sinx-cosx—cos’ x=0.

Pasnenum ypasHenue Ha Sin® X # 0
ctgx —ctg’x =0, ctgx(1-ctgx)=0,

Dctgx =0, x:%+7zn,neZ;

2) ctgx =1, x=%+7zn,neZ-

3HaueHus x, TpH KOTOpeIX SiN>Xx=0, He
YIIOBIETBOPSIIOT YPaBHEHHUIO.
Omeem . x:£+7zn, x:£+7zn, nez.
2 4

OT™meTHM, 4TO pelienue HETIOJIHOTO
OJTHOPOJTHOTO yPaBHEHHs JIEICHHEM HAa OJHO W3
claraeMbpix  TpeOyeT OT  ydalluxcsl —XOpoIlei
MaTeMaTH4ecKod MmoArotoBku. Kak moKa3piBaeT
OIBIT, TOAOOHBIE ypaBHEHHs IlejecoobpasHee
pemiath pa3ioKeHUEM HA MHOXHTEIH, BBIHOCS
0OIIMiT MHOXKUTEIH 32 CKOOKH.

Tpumep 4.3 (nenoanoe 00HOpOOHOE
MpUOHOMEmMPULECcKoe ypagHeHue).
sinx-cosx —cos’ x =0.
BriHecem COS X 3a CKOOKH:
cosx - (sinx—cosx)=0,

l)cosx:O,x:%Mzn,neZ,
2)sinx—cosx=0,tgx—-1=0, x=%+7m, neZ.

V4 Vs
Omgem: X=—+m, X=—+mm,nel.

3. Ypasuenus Buga asinx +bcosx=c.

ypaBHeHI/IH JaHHOTO BUJa PEHIAOTCA pa3HbIMU
crocobamu. Hambornee pacmpocTpaHeHHBIE W3 HHUX:
a) CBeJleHWe K OJHOPOJHOMY  YPaBHEHHIO,
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0) BBeJIcHUE BCIIOMOTATEJILHOTO aprymMeHra, isinx+ 1 COSX = 2

6) pelICHHEe YPaBHEHUSI C MOMOIBIO YHUBEPCATHHON
TPUTOHOMETPUYECKOH MTOJJCTAHOBKH.
Pemras ypaBHeHue MOCPEICTBOM CBEJCHUS €ro

K  OJHOPOJHOMY  YpPaBHEHHMIO,  HCIHOJb3YIOT
TPUTOHOMETpUUYECKHE (HOPMYINIBI JIBOWHOTO yriia
. . X X X ., X
SsinXx=2sin—-c0S— H® CO0SX=C0S"——sin° =,

2 2 2
MOCTOSIHHYIO c 3aMEHSIOT yepe3
TPUTOHOMETPUUECKHE ¢byHKIMH, UCTIONB3YS
OCHOBHOE TPUTOHOMETPUIECKOE TOXJIECTBO

L, X X X X
c=c-l=c-|sin®Z+cos’= |=¢-sin?= +¢-cos’ =
2 2 2 2

B WTOTE MOJIy4aeTcs OJHOPOIHOE

TPUTOHOMETPUICCKOC YpaBHCHUEC BTOpOI71 CTCIICHH,

KOTOPO€ PELIAETCS 110 U3BECTHOMY aJITOPUTMY.
Ilpumep 5.

2sinx+cosx=2.

[IpeoOpa3yem JIeBYIO U MPABYIO YaCTH YPaBHEHHS

2.2sin> . cos> +{ cos? X —sin? X | = 2.[ sin? X 4 cos? X
2 2 2 2 2 2

33in25—4-sin5'cosi+coszé:O, \:coszé;to
2 2 2 2 2
X X
3tg’ = —4tg—=+1=0,
g 2 92

1)'[95:1 =£+ﬂn,neZ, x:£+27zn,nez:
2 4 2

X
"2
x 1 X 1

Dtg—==, —=arctg=+m,neZ,
)95 =3 2 ¥93 <

x=2arctg%+27zn,neZ-

Omeem . x=%+2;zn,x=2arctg%+27zn, nez.

Bropoif cmoco® pemieHuss ypaBHEHHHA BHAa
asinx+bcosx=c ocHOBaH Ha TpeoOpa3oBaHNU
YpaBHEHHUS K BUAY

. b c
> ZSII"IX+ > ZCOSXZ > ik qTo
Va2 +b JaZ +b JaZ +b
JlaeT BO3MOXKHOCTh 0003HA4UTh KOA(PPUIHMEHTHI
a " b
Ja? +b’ Ja? +b?

OJIHOTO M TOTO XK€ yIJIa, TO €CTh Yepe3 SiNg H COSep

yepe3 CHHYC M KOCHHYC

(B oTOM cCilydae () Ha3bIBAalOT BCIOMOTAaTEIbHBIM
apryMeHTOM); Jaiee 1o (OpPMyJaM CIIOKCHHS

ypaBHEHHE TIPUBOJIUTCS K 1537910

. C C
sin(x )=

Wi cos(x + ¢)=———.
2 2
va‘+hb
KOTOpPBIE PEIIAIOTCSI [0 U3BECTHOMY aJIrOPUTMY.
Ilpumep 6.

2sinX +CosX = 2, ‘ V22412 =5

V5 V5 V5

[TycTp sinq):i, cosp =

N3

Sin@SIiNX + COSYCOSX =

Torjaa:

L
‘ng

» cos(x—g)= 2
V5 V5

2
X—@=tarccos—+2n,neZ,

V5

Xx=arctg2+ arccosi +2m,neZ -

V5

2
Omeem . X =arctg2tarccos—+2m,ne”Z-

J5

Tperuit cnoco0 pemeHHs ypaBHEHHH BHIa
asinxXx+bcosx =c¢ ocHoBaH Ha MNPHUBEAECHUN DTOTO
TPUTOHOMETPUYECKOTO YpaBHEHHUS K
palMoHAIBPHOMY €  IOMOINBIO  YHHBEPCAIbHON

TPUTOHOMETPUICCKON TOJICTAHOBKH t(y X_ t.
2
X
Ilycts tg > =1, torna:

2sin > . cos> 2tg5
2 2 2

. sinx 2t
L cog X pginzX 144g2 X 14t
2 2 2
2 X X , X
COSX Cos E_Sln E 1—tg E 1—t2
COSX = =— <= by
cos X +sin?> 14tgr> 1+t
2 2 2
3amerim, 9TO0 MpUMEHEHHE JIAHHO#

nojctaHoBkH cyxkaeT OJI3 ypaBHEHHS, MOCKOIBKY

tg X ompejneNeH s BceX X,  Kpome
2

X=7m+2/m,NneZ, NI03TOMYy HYXHO IIPOBEPUTh, HE
SBISIIOTCS.  JIM  4YMClIa BUAAa X=sx+2/M,nel

peleHUsIMH JAaHHOTO YpaBHEHUSI.
Ilpumep 7.
2sinX+Ccosx=2.

Mycrs tg==t, Torza Sinx 2 cosx 1-t*
Th — =1, TOT, = s = ,
Y 2 8 1+ 1+t2
CJICAOBATCIIbHO:
2t 1-t?
'724'72: ]
1+t 1+t
3 -4t+1=0,  t =1, -1,
3
1)tg5:1, x=£+27zn,nez;
2 2
2)tglzl. x=2arctg£+27zn,neZ-
2 3 3
HpOBCpKa IIOKa3hIBaACT, qTOo quciia

X=7m+27zN, N€Z , HE yIOBIETBOPSIOT 33aHHOMY
YPaBHEHHIO.
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Omesem . x=%+27zn, x=2arctg%+27zn, nez.

PestomMupyst ommcaHue pelIeHHs YpaBHEHHS
BHIA asinx+bcosx=c, OTMETHM, 4TO
NPUMEHEHNE Pa3HBIX CHOCOOOB K PEIICHUIO OJHOTO
U TOTO JX€ KOHKPETHOTO YypaBHEHMS MOXET JaTh
NpaBUIIBHEIC, HO COBEPIICHHO pa3iIM4HbIe IO (opMme
OTBETHI. 9710 HarJIsIHo JIEMOHCTPUPYET
B.A. Jamuarep [4] npu  pemieHWN  ypaBHEHHS

2sinx—2cosx=1—+/3.

4. YpaBaeHUsA
a(sinx +cosx)+bsin2x+c=0.

Ecmu BBecTH MOACTAHOBKY SinX=+COSX =t, TO
OpH BO3BEICHUH €€ B KBAAPAT MOTYIHM:

(sinx+cosx) =t?,
sin® X+ 2sinX-cosx +cos’ X =t?,
(sin? X+ cos? x)+ 2sinx - cosx =t2,

BHJA

1+sin2x =t?,
sin2x = J_r(t2 —1).

CJ'IG)Z[OBaTeJ'ILHO, JaHHOC TPaHCICHACHTHOC
TPUTOHOMETPUYECKOE  YpaBHEHHE C  ITOMOIIBIO
yKa3aHH0171 IIOACTAaHOBKHU MIPUBOJAUTCA K
anreOpanyeckoMy  palMOHAIBHOMY  YPABHCHHIO
a-t+b(t? ~1)+c=0.

Ipumep 8.
sin2x —4(sinx+cosx) +4=0.

Iycts  sinx+cosx=t, Torma sin2x=t>-1,
CJIEI0OBATEIBHO (t2 —1)— 4-t+4=0,

t* —4t+3=0,

t=11=3,

Dsinx+cosx=1,
isinx+icosx —i
V2 V2 J2

.. T 2
SIN—SIN X+ CO0S—COSX = —,
4 4 2

co{x—%):%,

x=£4_rz+27zn,nez;
4 4

2)sinx+cosx =3,
X e, mx.SinX <1, cosx <1=>sinX+cosx < 2.

0meem:x=£i£+27m,neZ-
4 4

IToxBons MPOMEXKYTOUHBIM UTOT, OTMETUM, YTO
HaMU BBIIEICHBl TUIIOBBIE YPaBHEHUS, AJITOPUTMBI
pELICHHs] KOTOPBIX YYallUecs NOJDKHBI IIOHUMATh U
YMETb IPUMEHSATh B CTAHJAPTHBIX CIIydasX.

Bce xe ocTanbHble ypaBHEHMS € IIOMOILBIO TEX
WM WHBIX NpeoOpa3oBaHUH CBOIATCS K PEIICHHIO

YpaBHEHHH pPacCMOTPEHHBIX BHIOB U OTHECCHBI
HaMU K TPETbeH Ipyme.

III rpynmna — 3T0 ypaBHEHMs], pELICHHE KOTOPBIX
npearoaraer BBITOJIHEHHE OTIpeIeIeHHBIX
peoOpa3oBaHuii, IPUBOASIINX TAHHOE ypaBHEHHE K
peureHuo b0 mpoctedmux ypaHenui (I rpymmna),
00 ypaBHeHHIA onpeneneHHbIX BuoB (Il rpymma).

Cpenn ypaBHEHHWH MJaHHOW TPYHIBI MOXKHO
BBIJCIUTh YpPaBHEHUsS, [OITyCKAIOIIHUE IOHIKCHHUE
MOpSIIKa, pEIIaeMble C TIOMOINBIO NPHMEHEHUS
bopmyn CYMMBI WITH YMHOKCHUS
TPUTOHOMETPUYECKHX (QYHKIUH u 1p. Pemenne
TaKUX YPaBHEHHH JOCTATOYHO IOJHO IIPEACTABICHO
B Hay4yHO-MeToauueckoil mwureparype [1; 3; 5].
Taxke  MOXHO  BBLACINT W ITyOJIMKaluy,
Kacaroluecsi OTHENbHBIX acleKTOB B 00y4YeHUH
LIKOJIPHUKOB ~ PEIIEHHIO  TPUTOHOMETPUYECKHUX
ypaBHeHMH U HepaBeHCTB. Hampumep, B crathe [10]
ONMHKCBIBAETCSI ~ OAMH W3  JTallOB  pelIeHHA
TPUTOHOMETPHUYECKUX YPAaBHEHHH, OCHOBAaHHBIH Ha
nepexofie K PaCCMOTPEHHUIO YPaBHEHUI Ha Iepuoje
WJIM TIOJIyIepuoie; B Ipyroi cratee [12] usnaraercs
MIOJX0J, OCHOBAHHBIN Ha CPaBHEHWH LEJIBIX YHCET
10 MOJIYJIO, KOTOPBIH MOXHO TIPUMCHATh IIPH
HaxXxOXJICHUM OOBCOMHEHHS WM  IEpPECEUCHHS
MIOJTy4EHHBIX MHOYECTB KOpHeH
TPUTOHOMETPUYECKOTO YPaBHEHHS.

Bce nmnpeobpa3oBaHus, BBINOJIHSAEMBIE Haj
ypaBHeHuaMHu ||l Tpymmel, MOXXHO pa3fgenuTh Ha
o01ye, NpUMEeHsieMble Ul BCEX BU/IOB YPaBHEHUH U
HEpaBeHCTB (YMHOXEHHE o00enx dYacTed Ha He
PaBHOE HYIIO YHCIIO, IEPEHOC CJIaraeMbIX M3 OJHOMH
YacTH B JpPYryl0 W Jp.), M CIEHUaIbHBIE,
OCHOBaHHBIE Ha CBOMCTBaxXx TPHUTOHOMETPHYECKUX
(GyHKIMHA ¥ IpeoOpa3oBaHMAX TPUTOHOMETPHUECKUX
BbIpakeHuH. Kak nokasbiBaloT pesynbratel EI'D, He
BCE yYaIllMecs YCIEUTHO CIPABISAIOTCS C peIIeHHEeM
TPUTOHOMETPUYECKHUX YpaBHEHHH AHaiu3 Haubojee
YacTO  BCTPEYAIONIMXCS  OMMOOK, BO3MOXKHBIC
OPUYUHBI WX  BO3HUKHOBEHMs, a  TaKKe
PEKOMEHAALMN 10 IPEeayNPEeKACHUI0 IOJT0OHBIX
OomMOOK B IMPAKTUKE YYHUTEIS MATEeMaTHKH MOXKHO
BCTPETUTH B cTaThe [11].

[lpuBeneHHbIE BBHIIIE B CTaTbe€ MPUMEPHI
pemianuch  anredpaMdeckuM — METOJIOM,  OJIHAKo,
Hapsily ¢ HHUM, BBIACIAIOT M TpadUYecKuil MeTox
peuieHus YpaBHEHHI. 3ameTumM, YTO
anreOpandeckuii 1 rpaduyeckuii MEeToibl pelIeHus
YPaBHEHHH SIBISIFOTCS OCHOBHBIMH.

I'papuuecknii MeTon pemeHus ypaBHEHHH
f(x)=g(X) cocrouT B OTBICKaHHH abCIHCC TOYEK
nepeceduenus rpadukos Gyaxmuii Y=f(X) u y=g(X).
3amMeTuM, YTO TIPH JAaHHOM MeETOoAe HEeOoOXOAMMO
YUUTBHIBAaTh CIEIYIOIEe: a) MWCIIOJIL30BaHUE 3HaKa
paBeHCTBAa  JOIMYCTUMO IOCIE  AHATUTUYECKON
IIPOBEPKH, B IPOTUBHOM Cy4dae clIeIyeT NPUMEHSTh
3HAaK NpPUOJIM3UTENBHOTO  pPaBeHCTBA; 0) A
omnpeneneHus 4ucia kopHed ypaeHenus f(x)=g(x)
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HEOOXOMMMO HCCIEeNOBaTh TOBeAeHHE (DyHKIHA
y=f(X) 1 y=g(X) H2 MOHOTOHHOCTh, @ B HEKOTOPBIX
CiIydasix — Ha BBITYKJIOCTh. [loaTomy rpadudeckmii
METOJ pelIeHus MpaBUJIbHEE Ha3bIBaTh
(dhyHkmoHambHO-rpaduyeckumM. Bonee Toro, MHOTHE
YpaBHCHHS, TPEANOJAraloliue JaHHBIA  METOJ
peIlicHHs, 3a4acTyl0 MOTYT OBITh peIIeHBl U 0e3
noctpoeHus rpadukoB  Qynkiuii. Hampumep,

paccCMOTPUM ~ ypaBHEHHE sin?x + |sin X| =0.

Kaxnoe cmaraemoe B ero jaeBoii yactu He MeHbe 0,
CJICJIOBATENILHO, MX CyMMa MOXET ObITh paBHa ()
TOJILKO B TOM Ciy4ae, KOrJla KaXKJIo€ cllaraemoe
PaBHO HYIIIO, a 3TO YnCyia X =7N,Ne”Z .

Hcxond u3 ckazaHHOTO, MOKHO TOBOPUTb H O
OPUOPUTETHBIX  HANPABIEHUSAX B METOAMKE
00y4eHus y4amuxcs peLIeHUI0
TPUTOHOMETPUUYECKUX YPABHEHUIA:

1. JloBeneHue 10 YpOBHS HaBBIKA PEIICHUS
IIPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUM.

2. JloBenenune no ypoBHsS yMmeHHs (YMEHUE —
BBIIIOJIHEHUE JEUCTBUS IIPU aKTUBHOM KOHTpOJIE
CO3HAHUS, HAaBBIK — aBTOMATHU3UPOBAaHHOE YMEHUE)
pellleHHsT ypaBHEHHWH OIpPEJIENCHHBIX BHIOB, a
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ESTIMATING METHOD OF CALCULATIONS ACCURACY FOR
DEFORMATION CLADDING BY CAE ANALYSIS

Abstract: This report describes the mathematical model describing the process of deformation cladding by
flexible tool for flat surfaces. The proposed method of evaluating mathematical model can significantly save time
and money spent on development process, because it identifying errors in calculations by the fast and cheap CAE
analysis. We did assessment of this mathematical model of the proposed method, which showed a high degree of
conformity between the calculated and experimental data.
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The performance of surface layer of friction
pairs is one of the most important factors of reliable
work of equipment, which determined by the process
of their manufacture. Finishing operations, such as
cladding by flexible tool, make great contribution to
surface layer creation. Deformation cladding by
flexible tool apply for transfer the alloy material
from donor surface to detail surface layer by the
thermomechanically with help a rotating wire brush
[1-4].

We need a mathematical model describing the
cladding process and having highly accurate
calculations  for enhance the technological
capabilities and successful resolution of questions
about increase tool life. The mathematical model has
been created [5] with help the theory by flexible
elastic rods [6]. This model connects the main
parameters of the contact zone. According the model

Doi: &Gos¥ef http://dx.doi.org/10.15863/TAS.2015.08.28.14

the algorithm has been created for calculating
geometrical and force parameters of the contact zone
[7]. It is consist of cycles with consistent increase
accuracy of calculations. The output data of the
algorithm are the main parameters of cladding
process, such as:

The strength in the contact zone compressed-
bent wire with surface of detail, P;:

EJ

Pi=5">79" (1)
|

where g - the power factor of similarity; E - elastic
modulus, Pa; J - axial moment of inertia, mm?*; I -
curving length of wire, mm; g - coefficient of wire
tool dynamics [3].

The deflection by flexible tools wire:

Yi = {% ki cos(y/y;) Cos(é/m )_(%(E(WU) —Eyo ))_]Jsm(é/m )} Ay @)
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where k- modulus of elliptic integral; E(yo) — the adequacy of new models. These programs have
Legendre’s elliptic integral of second kind; E(y.) - highly accurate calculations.
Legendre's complete elliptic integral of second kind. We made CAE-analysis of stress-strain state of
Each new mathematical model is required to mechanical brush wire in the program NX Advanced
undergo an experimental test. Different kinds of Simulation to verify the adequacy of the developed
programs that implement calculations by the finite model [8-10]. Schematic diagram of the study is
element method is used to detect errors and assess shown in Fig. 1.

Material properties

| |
: - |
Process parameters I CAE | output data

Geometric parameters : 3D model module :
| | \
| | CAD | X
| | module | / y
| |
| |

1 | 2 | 3

| |

Figure 1 — Schematic diagram of the study:
1 — Pre-process (input data); 2 — process; 3 — Post-process (output data).

Pre-process is input data of cladding process, According to this scheme (Fig. 1) we analyzed the
the geometric parameters of tool and material data, calculated by the developed model. Input data:
properties. the detail surface is flat & process parameters:

The modeling process in the program has two d=0,2 mm; 1=60 mm; R=100 mm; N=1,5 mm. In the
stages. The first stage is creation of 3D model of the simulation, we used the contact force was calculated
tool based on set parameters in the CAD module. by the formula (1) and the deflection of the wire by
The second stage is stress-strain state calculation of flexible tool was calculated by the formula (2). The
created 3D model in the CAE module. results of calculation and simulation are shown in

Post-process is a function of the output data of Fig. 2.

the simulation object, for subsequent analysis.

Yoar, T
5 =T~
\
0
5
%
D ————— = — Lt Y —
0 e 777777} W

-10 -5 0 5 0y
Figure 2 — Changing the wire deflection on the contact zone:
1 — the calculated values; 2 — the modeled values; error value.

Error in the calculations on the contact zone correlation between the calculated and experimental
was 1...9%. That tells us about the high degree of data and the adequacy of the developed model.
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After verification of the model in the CAE
module, go to the more expensive step - experimental
verification. Author [6] made a video shoot wire
rotating brush in contact with the detail with help
high-speed camera VS-FAST (5000 Hz). The
discrepancy between the coordinate points of the
elastic line calculation model and experimental
results was 7...11%. We have this dispersion because
flexible wires have a small change in the length.

The proposed method of evaluating
mathematical model can significantly save time and
money spent on development process, because it
identifying errors in calculations by the fast and
cheap CAE analysis. At the same time, we still need
an experimental validation. The developed
mathematical model showed a high adequacy at each
stage of testing that does possible using of the model
in further.

Scientific research was executed under direction of Guljaev V.A, Cand. of Sc., associate professor, and Zotov
AV., senior lecturer of the Department «Equipment and technology of machine-building production» FSBEI HPE

«Togliatti State University», Russia.
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CONTROL METHOD OF DEFORMATION CLADDING BASED ON
POWER PARAMETERS

Abstract: This report describes the method of process control deformation cladding based on power
parameters. We created the nomogram for determining the maximum strength in the contact zone during
deformation cladding of flat surfaces. We have developed agloritm of an automatic control system, which eliminate
the influence of wear wire and stabilize the quality parameters of coating layer at high level.
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At present, methods  of  combined
manufacturing of the surface layer apply to improve
durability and reliability of details. One of these
methods is deformation cladding by flexible tool [1-
5]. This manufacturing method improves quality of
surface layer. It is increases fatigue endurance,
contact endurance, corrosion resistance and wear
resistance.

The force (P) in the contact zone of
compressed-bent wire with surface of detail is one of
the most important energy and power characteristics.
It has strong effect on the quality of coatings

produced. Changing the contact force worsens the
surface layer during processing. A good solution of
this problem is control process of deformation
cladding. This makes high quality of the coating
formed. Contact force changes throughout contact
zone. Figure 1 shows the dependence of the contact
force for one of the wire of metal brush.

Process parameters: the diameter of wire —
d=0,22 mm; the radius of fictitious seal
R=100 mm; the length of wire curved — 1,=60 mm,
negative allowance — N,=1,5 mm.

0008

' o [T
e
\\

o0z \\

0 .
-10 0 0 20 30 Y mm

Figure 1 - Dependence of contact force with Y coordinate throughout the contact zone [6].
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We determine the value of the function
extremum (Pmax) based on the schedule (Fig. 1) and
take it for a control parameter. The maximum contact
force influences formation of coating thickness.
Large the contact force causes shearing of the
coating layer with help flexible elements of brush.
This is unwanted return process of cladding material
from the details. Natural wear of the wire affects
parameters of deformation cladding, this leads to
change of the contact force.

Natural wear of wire defines according article
[7, 8], mm;

Al =p-7", (1)

where u — equivalent speed of natural wear, 7" —
time of natural wear (¢*=250...280 hour) [9].

After determining the natural wear, we can
calculate change of the negative allowance AN. This
will make the condition Pma=const. Control of
process based on this principle of calculation.

Nomogram for definition maximum stress and
character wear of the wire tool was proposed in the
article [10].

We created the nomogram for determining the
maximum contact force without the rotation
dynamics (Figure 2). This nomogram illustrates this
control method.
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Figure 2 - The nomogram for determining the maximum strength in the contact zone during deformation
cladding of flat surfaces.

This nomogram enough shows the principle of
process control. In the example we use the previously
defined parameters. Packing density of the wire
provides a constant radius fictitious seal (R=const).
We calculate necessary change of negative allowance
to contact force is being constant, with normal wear
of wire tool.

We determine route of the nomogram (Fig. 2)
1-2-3-4-5. We choose the processing parameters in
respective quadrants and get the maximum contact
force — Pmax. We define the define length of the wire
at the currently time of processing — ..

0 =0 —Al @)
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The control system makes adjustments negative
allowance (4N) in process of cladding to maintain a
constant contact force. Adjustments negative
allowance is the difference between points 3 and 8 at
the nomogram (Fig. 2). The new route 6-7-8-4-5 is
fully matching these criteria Pmax=const.

If you will use this nomogram you easy pick up
the appropriate mode based on the power parameters
of process in the cladding zone. If you will use this
control method you can eliminate the influence of
wear wire and stabilize the quality parameters of
coating layer at high level.

Scientific research was executed under direction of Guljaev V.A, Cand. of Sc., associate professor, and Zotov
A.V., senior lecturer of the Department «Equipment and technology of machine-building production» FSBEI HPE

«Togliatti State University», Russia.
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YK 372.851
CUCTEMHBIE 3AJJAYA CTATUYECKOM MMPUKJIAJTHON ®U3UKHA MOPCKOI'O ®JIOTA

Annomayun:  Ilpeonosiceno  Qu3UKO-MAmMeMamuyeckoe  MOOeIUpPosanue YENLOCMHO-CUCMEMHOU
JICU3HEOeSIMENbHOCU Yepe3 NPUMEHeHUsl 08eHAOYamu KOHeUHOU 36e30bl Ipyeammvl 8 Kauecmee 6edyueco
@PopmoobpazoeamenvHo20 NPoOYecca OMHOCUMENbHO — NCUXOA020-Neda202UdecKol meopuu  O0essmeibHOCU,
NCUX0I020-Ne0A202UHEeCK020 CUCIEMHO20 AHAAU3A U Meopuu  QOpPMUpO8aHUsi YMCMBEHHbIX OelCmEUlL.
Pacemampueaemcest npumenenue OCHOGHbIX Meopem CMAMuKU NIOCKOU U NPOCMPAHCMBEHHOU CUCMEMbL CUIT,
NPOU3BOTILHBIX, CXOOSUUXCSL U NAPATILEAbHBIX 63AUMOOCUCMEUI HA MOPCKOM (hrome.

Knrouesvie cnosa:. nedazocomempura, cUCMeMHOCHb, YEIOCMHOCMb, CYObeKm OesmelbHOCmb, JTUYHOCHD,
ananus, OseHaoyams, 368e30a Opyeammsl, 00pazoeamenvds napa, meopema CMAMUKU, HIOCKAs U
NPOCMPAHCMBEHHAS. CUCTNEMbL CUJL, NPOU3BOJIbHBLE, CXOOSUUECS, NAPATLTIETbHbLE 63AUMOOCUCMEUsL, MOPCKOU (haom.

CucteMHbIe 3a7ayll CTAaTHYECKON NPHUKIATHON MEJAarOrOMETPUKH. IIpennoxxeno ¢busuko-
¢u3MK MOpCKOro (ioTa OTPAXKAIOT LEJIOCTHO- MaTEMaTUYECKOE  MOJACIUPOBAHUE LIEJIOCTHO-
CUCTEMHOE MOJECIUPOBAHUE OCHOBHBIX 3JIEMEHTOB CUCTEMHOM >KU3HENEATENbHOCTH 4Yepe3 MPUMEHECHHUS
TPaHCHOPTHBIX  00BekTOB. IIpm  3TOM  WAET IBEHAAATH KOHEYHON 3Be3[pl OpLUraMMbBl B
OpHEHTAINsI Ha €AMHCTBO 0a3MCHBIX XapaKTEPHCTUK KagecTBe  Bexymero  (opMooOpa3zoBaTeNnbHOTO
OPEeIMETHBIX W MCHOJHUTENBHBIX  YCIOBHH mpouecca OTHOCHTEIIBHO HCUXOJIOTO-
OTHOCHTEJIFHO TIPE/IMETa CO/IEPKaHusl M CIIoco0a ero NearoruuecKoil TEOPUU AESITEAbHOCTH, IICUX0JI0ro-
peanu3alyy. MpeUIoKeHO (PHU3NKO-MaTeMaTHIecKoe NEJaroruyecKoro CHCTEMHOIO aHajau3a U TEOpUU
MOJECIUPOBAaHUE LEJI0CTHO-CUCTEMHON (dopmupoBaHUs YMCTBEHHBIX JIeHCTBUI.
JKU3HEJEATCIIBHOCTH Yepe3 IPUMEHEHMs ABCHAALATH PaccmarpuBaercsi IpUMEHEHHE OCHOBHBIX TEOPEM
KOHEYHOH 3Be3/lbl DPLIraMMBbl B KaU€CTBE BEIYILIETO CTaTUKU IJIOCKOM M HPOCTPAaHCTBEHHON CHUCTEMBI
(hopM00Opa30BATEIEHOTO TPOIECCa OTHOCHTENBHO CWJI, IIPOU3BOJIbHBIX, CXOJAIIMXCS U IMapajlIeNbHbIX
MICUXOJIOr0-TIEIarOTHYECKON TEOPUH JIEATSILHOCTH, B3aumoeicTeuii [1,2,3,4,10].
IICUXO0JIOrO-IIEarOTHYEeCKOr0 CUCTEMHOTO aHaNM3a, B mponecce penieHus CHCTEMHBIX — 3al1ad
Teopun (GOPMHUPOBAHUS YMCTBEHHBIX JCHCTBUI U CTaTUYECKOM MPUKIaTHON (U3UKH MOPCKOTo ¢urora
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HEOOXOANMO TIPUMEHATh OCHOBHBIC ITOJIOXKEHHUS
TECOPUH JAEATECIBHOCTH, CHUCTEMHOTO aHalu3a |
Teopud  (HOPMHPOBAHMS  MHTEIUIEKTa,  depe3
IpUMEHEHHWEe  JBEHAIlaTH  KOHEYHON  3Be3bl
Opurammsr [5,6,7].

CucTeMHBIH aHaNU3 NMpeaNoaracT BHIIOIHEHUE
MOCJIEOBATEIBHOCTH CHUCTEMHBIX aHAJIUTHUECKUX
NEUCTBUI: BBIJICIUTH 00BEeKT aHalImM3a —
CTaTHYECKYIO 3aady NPUKIATHOH (HU3UKH MOPCKOTO
¢mara (C3[IPM®) xkak cuCTeMy; YCTaHOBUTH
nopoxpatoryto  cpexy C3[IPM®; ompenenursb
yposuu aHanmu3a C3[IPM®; nmpencraBuTh HEIOCTHEIC
CBOHCTBa C3[IPM®D OTHOCHTEIIFHO
MPOCTPAaHCTBEHHBIX, CHJIOBBIX, TI'PAaBUTAI[OHHBIX,
BPEMEHHBIX U DHEPTeTHUECKUX XAPAKTEPUCTUK U UX
KOMOMHAIIMH; BBIJICTUTE CTPYKTYPY YPOBHSI aHaIH3a
C3IIPM®; ycTaHOBUTH CTPYKTYpHBIE DIIEMEHTHI
YPOBHS aHaJIu3a C3IIPMD; OIIPEJEIINUTh
CHCTeMOOOpa3ylolie  CBS3U  JJAHHOTO  YPOBHS
aganu3a C3IIPM®; mnpencraBuTh MeEKypOBHEBBIE
ce3u  aHammza C3IIPM®; Beigemuts  Gopmy
opranuzaiun C3[IPM®; ycTaHOBUTH CHCTEMHBIE
cBoiictBa 1 noseacane C3[IPMO [8.9].

3agaua 1

Bykcup TsHET TpH OapKu pa3INIHBIX Pa3MEpOB,
cienyromue oaHa 3a Apyrod. Cuia TATM BHUHTA
Oykcupa B JaHHbIi MoMeHT paBHa 180 «H.
ComnpoTuBiIeHHE BOJBI JBW)KEHHIO OyKCHpa paBHO
6KH; compoTuBieHHEe BOJABl IBIKCHHUIO MEpPBOif
6apxxu — 60 xkH, BTOpoii 6apxku — 40 kH u Tperbeit
— 20 xH. Nmeromuiics B pacHopsDKEHHM KaHAT
BBIZICP)KMBAET OE€30MaCHO PACTATHBAIOUIYIO CHIIYy B
20 kH. CxoipKO KaHaTOB HaAO0 NPOTSIHYTH OT
Oykcupa K mepBoii 0apike, OT MepBOi KO BTOPOH H OT
BTOPOM K  TpeTbei, eciu  JABWKEHHE  —
MPSIMOJIMHEMHOE U paBHOMEPHOE?

Otgert: 6, 3 u 1 kaHar.

3amaua 2

JIBa Tsraua, waymmx Mo OeperaMm MpsSMOTO
KaHajia ¢ TOCTOSTHHON CKOPOCTBIO, TAHYT OapiKy mpH
MOMOIIHM JIBYX KaHaToB. CHIIBI HATSKEHHsS] KaHATOB
paBHbl 80 kH u 96 xH; yron mexay Humu pasen 60°.
Haiitu conporuBienue Boxabl P, wucnbIThIBaeMoe
Oapkoil Tpm ee MABWKCHWH, M YIJBI, KOTOPHIC
JIOJDKHBI COCTABIIITH KaHATBl C OeperaMu KaHaua,
ecin Oaprka IBIYKETCS MapauieIbHO Oeperam.

Oteer: P =153 kH; a=233° p=27°.

3apauya 3

Maurossiit kpan (Pucynok 1) cocrour wu3
cTpensl AB, mpuKperuieHHOH mapHUpoM A K MauTe,
u nenu CB. K xonmy B ctpens moxsemies rpy3 P = 2
kH; yrmet BAC =15°, ACB=135°. Omnpenenurs
HaTspkeHue T nenu CB u ycunue Q B ctpene AB.

Pucynok 1 - MauToBblIii KpaH.
OtBet: T=1040 xH; Q =2830 xH.

3agaua 4
JlBa Tpoca cymoBbix aHTeHH (PucyHok 2)
NOJBEIIEHBl K  IONEPEeYHBbIM  IPOBOJOYHBIM
pacTsbkkaMm, 3aMKCHPOBAaHHBIX Ha JABYX MadrTax.
CyznoBble MauThl HaxoasTrcsa Ha paccTosHuu 40 M
Ipyr or gapyra. Jlnsd TONEepeYyHOH  pPacTSKKH
paccrosiaug AK = KL = LB =5 m; KC=LD = 0,5 m.
[IpeneOperass Maccoil MPOBOJOYHOH  PaCTSIKKH,
Harity Hatskenus Ti1, T2 u T3 B gacTax ero AC, CD
u DB, eciu macca 1 M anTeHHOro Tpoca paseHa 0,75
KT.
A i 4

b

1A
= 2z

W/Z/WWA

Pucynok 2 - Tpocbl Cy10BbIX AaHTEHH.
OtBer: T1=T3=3015 H; T>=3 kH.

3apgaya S

Cymosoit  kpan (Pucynok 3) cocrout wus3
HertoBKHOH 6antan AC u moasmxHOH pepmsl BC,
KoTopas umeer mapHup C U yIZep>KUBaeTCsI TPOCOM
AB. T'py3 Q=40 T BuUCHUT HaA LENHU, NEPEKUHYTOMI
yepe3 OJOK B Touke B m maymed x BopoTy 1o
npsmoit BC. muna AC = BC. Onpenenurs,
mpeHeOperass BecoM QepMbl M TpeHHEM Ha OJIOKe,
HaTsokeHue T tpoca AB u cuny P, cxumaromryro
¢bepmy no npsimoii BC, kak Gpynkumu yriaa ACB = ¢.

7 A C
Pucynok 3 - CynoBoii kpaH.
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Otger: T = 800 sin ¢/2 xH, P = 800 xH
He3aBHCHMO OT yIJIa ¢ .

3amauya 6

Jlis mepegauu rpysa MEXIy MOPCKHMHU CylaMu
nocraBineHa KaHatHas gopora (PucyHok 4), mo
KoTopod mepenmaércst rpysosas mmardpopma L,
MOJBEIIEHHAs K CTalbHOMY Tpocy AB uepes ponuk
C, 3aKperyieHHOMY B BepIIMHax KpaHoB A m B. Jlns
nepenBkeHnsl poiauka C K JEBOMY CYIHY CITyKHUT
kaHat CAD, mepekwHyTBIii depe3 OMOK A w
HaMaThIBAEMBIN Ha TPY30BOi Opammis D; Takoif xe
KaHaT MMEETCS Uil MOATATHBAHMSA IUIaTQOPMBI K
npaBoMy cyaHy. Touku A u B Haxoxadrcs Ha ogHOM
ropusoHTanu Ha pacctosuuu AB = 100 M oxgHa ot
napyroif; amuHa Tpoca ACB pasna 102 Mm; Mmacca
wiatpopmel 5 T. IlpeHeOperass BecoM KaHATOB U
Tpoca, a TaK)Ke TPEHHUEM POJIUKa O TPOC, ONPEIECTUTh
HaTsokeHue kaHata CAD u HaTsokenue Tpoca ACB B
TOT MOMEHT, Korja juHa BeTBu AC = 20 M.

e 100m ]

OtBer: Scap = 7,5 kH; Scs = Sca = 95,6 kH.

3agaua 7

Omnpenenuts  3aTHKKYy — CyAoBOro  Oosra
(PucyHOK 5), CKpETUISIIONIETO JIBE CTAIbHbIE MOJIOCHI,
paspeiBaembie cwiioit P = 20 kH. Boat mocrasieH ¢
3a30poM W He JIOJbKeH paborath Ha  Cpes.
Koa¢pduument tpenust Mmexxay jucramu pasen 0,2.

[

1)

y >
*;\\ NN

i
Pucynok 5 — Boar.

Otsert: 100 xH.

3apava 8

Ha nmByx numonbankax mapamienbHO U
paBHOMepHO BHCHT uumonka (PucyHok 6) maccoii
960 xr. lmontanka ABC HIWKHMM MOy IIapOBBIM
KOHIIOM OTIUPAEeTCs Ha MOAMSTHUK A U Ha BeicoTe 1,8
M HaJ HUM CBOOOJHO MPOXOAWT Yepe3 IMOANINITHHK
B; Beuer numonbanku paBeH 2,4 M. IlpeneOperas
Maccoil IUTIONOAJIKH, ONPENeNNTh JaBICHHE €€ Ha
omopsl A u B.

| SIS (USA) =0.912 | ICV (Poland)  =6.630
{ PUHLL (Russia) = 0.179 |
i ESJI (KZ) =1.042
SJIF (Morocco) = 2.031
2
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|
]
]
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11
| 18m
|
- 2
Qi ”

PucyHnok 6 — lllimronka.

OtBet: Xa= - 6,40 kH; Ya= - 4,80 kH; Xp=6,4
kH.

3amaya 9

IIpenoxpanurtensHelf  KigamaH A CyIOBOTO
napoBoro kotia (PucyHok 7) coeluHEH CTEp)KHEM
AB ¢ ogHoponubeIM peryarom CD mmuno#t 50 cMm u
Maccoil 1 Kr, KOTOpBIA MOKET BpalaTbCsl BOKPYT
HenoABIkHOW ocu C; nmumamertp kiamana d = 6 cwm,
mnedo BC= 7 cm. Kakoii rpy3 Q Hy>XKHO OJIBECUTH K
koHIy D perara juis Toro, 4ro0Obl KiamaH cam
OTKpBIBAJICS TIPH AABJICHUH B KOTIE, paBHOM 11 aTM
(cmemyer cuntath | atM=10 H/cm2)?

<
S

Pucynok 7 - I1apoBoii kore.1.
OtBer: Q =43 Kr.

3agaua 10

[Ipsimoyronbubli 1T AB cy0X0HOrO KaHana
(PucyHok 8) MOXeT BpamaThCsi OTHOCHTENHHO OCH
O. Ecnu ypoBeHb BOJBI HEBBICOK, IIUT 3aKpBIT, HO,
KOTJa BOJAa JOCTHraeT HEKOTOporo ypoBHiS H,
MIOBOPAYMBACTCSI BOKPYT OCH M OTKpPHIBaeT KaHaI.
IIpenebperas TpeHHEM U BECOM IIHMTA, OMPEAETUTH
BbICOTY H, Ipu KOTOpPOI OTKPBIBAETCS ILIUT.

# 7
Pucynok 8 - Cynoxoansblii kaHal.

Otser: H= 3h sin a.
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3amaua 11 HauOoJIpllleeE W HaWMEHbBIIEE 3HAYEHHS OTOrO

Mopckoit kouTeiinep maccoit P (PucyHok 9)
CTOWT Ha IIEPOXOBATON TOPM3OHTAIBHOW IMamyde c
ko3¢ ¢unuentom tpenus f. Onpenenauts, oA KaKUM
yrioM B HaJo NPHIOKHUTH crity Q, U BEIMYMHY ITOMH
CHWJIBI TpU  YCIOBUU: SIUK  TIPH
HalMeHbIIel BenuduHe Q.

CABUHYTDH

Oteer: f =arctgf ; VitrP

3anaua 12

Konresas 1ens mBaptoBHON TyMOBI (PHCyHOK
10) sanmokeHa B KaMEHHOE OCHOBAaHHE, HUMEIOIIEE
(hopMy MPAMOYTOIHHOTO MapaUIeNenuIeia, CpeIHee
ceyenue kotoporo ectb ABDC. Croponsl AB = AC
= 5 M, yIeNbHBINA BeC KIaAKu 2,5 T/M3; MBapTOBHAS
uenb pacnojokeHa no juaroHann BC. Haittu
HCOOXOMMUMYI0  JIMHY a  TpPeTbell  CTOPOHBI
napajuienenunena ecnu Hatspkenue uenu T = 100 1.

OcHOBaHME JIOJDKHO OBITh paccyMTaHO Ha
OMPOKHBIBAHUE BOKpPYr pebpa D u mpu pacuere
npeHeOperaeM CONPOTUBIECHUEM IPYHTa.
7/
ﬁ )g

Vs Vi
7

Pucynoxk 10 — Tymoéa.

OtBer: 2a =2,3 M.

3apaya 13

Kpeika cymosoro soka AB (Pucynok 11),
n300pakeHHas Ha dYepTexe B paspese, maccoil 1
TOHHA, OTKpBIBAETCH, Bpalasich BOKPYT
TOPU30HTANBHON ocu A, mpu nomomu Tpoca BCD,
orubaroniero 6goku C m D. Bnok C, pasmepamu
KOTOpOTO TIpeHedperaeM, u Touka A jexar Ha OJJHOM
BEPTUKAIH; CHJIA TSDKECTH KPBILKUA CYyA0BOIO JIIOKA
NPWJIOKEHA B €€ Cepe/lMHe; TPEHHWEM NpeHeOpeyb.
Haiitu Hatsxkenue T Tpoca B 3aBUCHMOCTH OT yriia
¢, o0pa3yeMoro KpbIIIKOW CcyaoBoro Joka AB ¢
ropusoHTansio AH, npeanonaras AB = AC, a Takxe

HaTsSKCHUA.

Pucynoxk 11 — JIok.
OtBer: T =1000 sin (45° - ¢/2) (H).

3agaua 14

[Tpu noBopoTe HUTIONKK HAa ee pyib (PucyHok
12) neitctByer cuna maBienus Boasl Q = 400 H,
HaTpaBJICHHAs MEPICHANKYISIPHO K IDIOCKOCTHU TIepa
Py u npuioxenHas B Touke F. Cuia TsokecTH pyist
100 H u npunoxxena B touke E. Ompenenuts B
YCIIOBUSIX paBHOBECHS peakiuu ornop A u B, a Takxe
BEIMYMHY CHJIBI S, MpUIokeHHOH k pymmento CD
o yrioM B = 120° u nexaiieil B rOpU30HTaIBHOM
mwiockoctH, ecin AK = 30 cm, AB = 60 cm, CB =20
cM, CD =60 cMm, EK= 15 cMm, EF =30 cMm.

Pucynok 12 — IToBopoT HLTIONKH.

OtBer: S=346 H; XA =300 H; YA=33H; Za
=100 H; X =400 H; Ys =-206 H.

3agaua 15

CynoBas nedenka (Pucynok 13) [¢
IBYXCTYICHYATON TMepeAadeil NpeaHa3HA4YeHA (IS
noabeMa rpy3a BecoM P. Ompenenutb, kakoi
BEIMYMHBI  Bpamlalomuid  MoMeHT M  ciemyer
TIPUJIOKHUTD K BEIYIIEMY Bajly JJIsl YAEpKaHHS TPpy3a
B paBHOBeCHH. 3ajady  pemuTh B  JBYX
MPEaNoIOKEeHUAX: 1) Korma BeAymIUM — BaJioM
SBIISIETCS] BAJT A; 2) KOTJ]a BEYITUM BaJlOM SIBJISIETCS
Ban B. Pamuyc 6apabana R, paxnycs! konec rl , 12,
r3, r4.
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Pucynoxk 13 — Jle6enka.

OTtBerT:
rsfs pp. r . ry o5
) My=F0 PR, 2) Mp== PRy M=t iy

rry r,

3agaya 16

Kopabms Bomomsmemienuem 9000 T wumeer
LEHTP TSHKECTH B TOYKe ¢ koopanHatamu XC = - 4,2
M, YC =0, ZC = 8,4 M (ocb OX HampaBjieHa B HOC,
ocb OY— Ha neBblii 6opt, ock OZ — BBepx). C
Kopalisi CHUMAalT 4YacThb rpy3a maccoit 300 T
KOOpJMHATHI LIEHTpa TsLKECTH KoToporo: X1=6 m, Y1
= 0,8 M, Z1 = 6 M. OnpenenuTb HOBbIE KOOPAUHATHI
LEHTpa TSHKECTH Kopaos.

3agaua 17

Tankep BomousmemenueM 20 000 T B
pe3yabTaTe IMOJIyYCHHOH IMOJBOJHOW MPOOOHHBI
npussia 600 T 3a00pTHOW BOABI B TaHK (OTCEK) ¢
KoOpAMHaTaMu neHTpa Tspkectd X1 =20 M, Y1 =8
M, Z1 = 2 M OTHOCHUTEIbHO KOOPJHHATHBIX OCEH C
HavyaJioM B CTapOM LEHTpe TsDKeCTH TaHkepa. s
YaCTUYHOTO BBHIPAaBHUBaHUs KpeHa u auddepenta (T.
€. U1 YCTpaHEHHS TIOBOpPOTa CyOHA BOKPYT
MPOJOJIFHOW W TIOTEPEYHON Ocei) OBLIO IMPHHATO
nononauTensHO 400 T BOABI B TaHK, WMEIONIHI
KOOPJAWHATHI IIEHTpa TshKecTH X2 = - 25 M, Y2 = -10
M, Z2 =1 M. OnipeeTuTh HOBBIE KOOPAWHATHI IICHTPa
TSDKECTH TaHKepa.

OtBer: Xc=9,5 cm; Yc = 3,8 em; ZC =7,6 cm.

3agaua 18

Cyano wmeer BomousMmemnienwe 1500 T.
OnpenenuTs HOBBIE KOOPAMHATHI LIEHTPA TSHKECTH
CyoqHa TP 3allOJIHCHHH HOCOBOM  IIMCTEPHBI
3a0OpTHOM BOZOH TUIOTHOCTEIO p = 1,03 1/M3, ecim
o0BeM mucTepHBl V = 40 M3, a KOOpIUHATHI IIEHTpPa
TSDKECTH IUCTepHBI X = 2 M, y = 30 M, z=1,5 M. [o
3alONHCHUS [UCTEPHBI LEHTP TSHKECTH CyOHA
HaXOJWJICS B Ha4aJie KOOPAUHAT.

OtBet: Xc = 0,053 m; Ye = 0,8 m; ZC = 0,04
M.

3agava 19

Kak m3menurcs abcumcca Xc oOmiero meHTpa
TSOKECTH Kopalis BomomsmemieHneM 1500 1, ecnmu
MOMEHATh MECTaMH JBa TIpy3ay HAXOMISIIMXCS B
JMaMEeTPaIbHOM IJIOCKOCTH M OTCTOSIINX JAPYT OT

Ipyra IO TOPW3OHTANIM HAa paccTrosHue s= 15 m?
Maccer rpy3oB paBHel 10 T mw 2 T (ocp Ox
HaIpaBJIeHa Ha HOC, OoJiee JIETKUU TPy3 OBLT ke
K HOCY).

OtBer: AXc =8 cM (k HOCY).

3agaua 20

Ha xakoe paccTossHME 110 TOPHU3OHTAIH B
JUaMETPaTbHOW  TIOCKOCTH  KOpabis  MOXHO
mepeMecTuTh rpy3 60 T, 9YTOOBI OOmWMIA IIEHTp
TSDKEeCTH Kopabisa cmectwica He Oomee wem Ha 0,1
M2. Bopomsmemenue kopabdis pasao 12 000 T.

OtBer: Ha 20 M.

3apaua 21

B nepBoM mpuOIMKEHUH TOTPYXEHHYIO 4acTb
JIMaMEeTPaJIbHOM TIocKoCTH Kopabms (Pucynok 14)
MOXKHO MpUHATH 3a Tpameuuto. OnpenenuTsb
CTaTHYEeCKHE  MOMEHTHl  JTOM  miomamgd |
KOOpDAMHATBI €€ LEHTpa TIKECTH OTHOCUTEIIBHO
yKa3aHHBIX KOOPIMHATHBIX oceil, ecimn a = 50 M; b =
479m;c=3m;d=3 M.

1
(

s i

) N I

a

Pucynok 14 — Ceuenne kopaoJs.

OtBer: Sx = 230,8 M2; Xc = 23,7 m; Sy = 3590
M2; Ye =1,53 m.

3agaua 22
O6Bombl moniepeuHoro ceueHust (Pucynok 15)
CyaHa uMelT (opMy  IIOJIOBUHBI  3JUIMIICA,

B x 2
y=x5 ) 1-(7)
ypaBHEHHE KOTOPOTO
rae B — mmpuna cedenuns; T — ocazka.
Onpenenutb CTaTUYECKHME MOMEHTBHI SX , Sy
n300paKEHHOH TUIOIIA .

X
Pucynok 15 — Ilonepeunoe ceueHue KopaodJis.

BT*® _
OrBer: Sy”—_S_’ Sy=0 )

3agaua 23
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HocoBass wacte Barepnuanu (PucyHox 16)
y=i§(l+cos %)
3aJjaHa ypaBHEHHEM '
npudeMm ¢==rx<L OnpeneiauTs CTATUICCKUIA MOMECHT
Sy mmomaau, OrpaHHYEHHOHM 3TOH  yacTbio
BatepimuHuu u ockto Oy, oTHocutenbHO ocu Oy,
ecnu mupuHa B = 12 M, a qnuHa HOCOBOH uacTu
BaTepiuHuM L = 64 M.

I

L
Pucynok 16 — HocoBast yacTb.

Orser: Sy=0,16BL?=7320 »*

3agaua 24

Ha 6Gapa6an mmuns (Pucynok 17) maccoii 160
KI' HaMOTaHa SKOpHAas IIeNb, MMEIOIas HaTsDKEHUE
T=20 xH . bapaban ynepxuBaercsi B paBHOBECHH
cuwioi F, mpunoxenno k mecreppe C
HaIpaBJICHHOM MO KacaTeJbHOW K HEH mapajuiebHO
T. Omnpenenutps BEIMYUHY 3TOM CHUJIBI M PEAKIUU
NOAIATHAKa A W nNoAgmumnHuKa B, ecnm paamyc
mmmieBoro 6apabana rl = 20 oM, paanyc mecTepHH
r2 = 40 cM, paccrosiHHME LEHTpa ILIECTEPHU OT
noanaTHuka paBHo 10 cM, AB = 120 cm, a nuHusa
JedcTBus cuiibl T OTCTOMUT OT IIOCKOCTU LIECTEPHU
Ha pacctosHun 40 cm. TommmHON mIecTepHH
npeHeOpeys.

Pucynok 17 — Bapa6an.

Otger: F=10 xH, Xa = 0, Ya = - 2,5 kH:
Za=1,6 kH, Xg =0, Y =- 7,5 kH.

3amaua 25
CynHo crout Ha sikope (Pucynok 18). B Touke
A HaxoauTcs ckoba sKops, a B Touke B — ko3

(oTBepcTHe B KOpIyce cynHa s SIKOPHOW LETH).
Omnpenenuts HATSDKEHHUS SIKOPHOM LENMU Yy CKOOBI
(TA) m y xmo3a (TB), eciiu Bec P menu B Boze

paser 2 kH, yrom Mexny —KacaTelbHOH,
NPOBENEHHOM K LENHOW JIMHUM B TOYKE A, H
ropm30HTaNbIo o = 10°, a yrom MexXay KacaTelbHOH
B TOuKe B 1 ropusoHTansto f§ = 45°.

oy -
ORI NSNS s
Pucynok 18 — Hars:keHne iKOpHO# 1enu.

Ortser:
— Peosd . o Pcosa
A_Sll'l(@——n”——Q’/l? KH 13—@3:3‘43 KH
3amgaua 26

CymHo crout Ha skope (Pucynok 19). Bec
AKOPHOW Lenu B Boae paBeH P u pelicTByer 1o
NpsIMOM, HaxoZsllelcs Ha paccTossHUM { OT Kilro3a
A. PazHOCTB BBICOT Mexay Toukamu A u B paBHa h.
Onpenenuth HATSXKEHUS SIKOPHOW LIENM B TOYKax A
u B, a Taxxe yron o, cocTaBJI€HHbIN KacaTelbHOH K
[IENH B TOYKE A C TOPH30HTOM, CUNTAs KacaTeIbHYIO
B Touke B ropuszoHTanpHOM.

PucyHnok 19 — SIkopnas uenb.

OtBerT:

a=arctg; =R po 7l p

3anaua 27

Terutoxon omBapToBan y 60uku (Pucynox 20),
yIEp)KUBAaeMON TIPH TOMOIIM SKOPHOH  IIemu.
Onpenennuts HaTsDKEeHUS Ta IIBapTOBHOTO Tpoca H
Tg sikopHO# mermu B Toukax A u B, ecnm Oouka
MOTPY3WIIach B BOAY 1O TIOJIOBHHEI M UMeeT hopMy
HWIMHIpa, AMaMeTp KoToporo 1,2 M, JyinHa 2 M, Bec
3 xH. [TnotHOCTE BOOHI p = 1,03 /M3, a0 = 60°, B =
15°.

Pucynok 20 — Bouxka.
OtBer: Ta= 27,8 kH; Ts =31,0 xkH.

3agaua 28

K ©0ouke B (Pucynok 21), Ha KOTOpYIO
NEHCTBYeT TOpPU3OHTANbHAs cuia F, mpukpemicH
akopb A ¢ momompio Tpoca AB. C  membio
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YBEINYCHUA COIIPOTHUBJICHU S, OKa3bIBAEMOT'O BOOBI, €CJIM DOTa CHjJa JICKUT B BepTHKaHBHOP'I

SIKOPEM, B HEKOTOPOU Touke M Tpoca NOJBELINBAIOT
JOTIONTHUTENBHEIA Tpy3. IIpn 3TOM "acTh Tpoca AM
pacrnionaraeTcs TOPU30HTAJIBHO, a yrou,
COCTaBJICHHBIN C TOPU30HTOM KacaTelIbHOH B TOUYKe
M x wactm Tpoca MB, paBen B . Omnpexpenutsb
HauMeHbIIMH Bec G Trpy3a, HAaTSHKEHHUS Tpoca B
Toukax M u B, yroia o, cOCTaBJI€HHBII C TOPU30HTOM
KacaTelnbHOM K TpOCy B TOUke B, a Taxke BeIMUuHY
Q cwiBl TIaByYecTH, NeicTByIomel Ha OOUKY, eCIH
Bec yactu MB Tpoca B Boze paseH P.

Pucynok 21 — bouka.

G=Ftgh, Q=P -Figh
— PI e— F -
Orner: tga=1tgl-4; Tﬁf—m,

Ty=VF (P Fighy

3anayva 29

IMpuuanehas Gouka A (Pucynok 22) maccoii
300 kxr ynepxuBaeTcs OT CHOCAa TEYEHHEM IpU
nomou Byx sikoped B m C, nexammx Ha OJHON
riryouse. O0beM moaBoaHOM yactu 6ouku V = 0,33
M3; IIOTHOCTH BOAbI p = 1,03 T/M3. SIkopHBIE TPOCHI,
NPUHAMAEMBbIE MIPSIMOIMHEHHBIMH, 00Pa3yIOT MEXIY
coboir yronm B = 90° m xmexar B IUIOCKOCTH,
HAKJIOHEHHOM K TOPHM30HTY moj yriom o = 60°.
OnpenenuTe HAaTSDKEHHSI TPOCOB U BEIHYUHY
TOPU30HTAIBHOM CHiIbl Q, 00YCIOBICHHON TeUEHHEM
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OtBer: T1 =T2 =190 H; Q =140 H.

3agaua 30
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GENDER FEATURES OF VERBAL BEHAVIOR

Abstract: The mid-nineties of the twentieth century in the foreign humanities noted the rapid development of
gender studies. Gender is formed by the society as the social model of men and women, which defines their role, the
position in the society and in its institutions: education, family, economy, political structure, culture, and others.
That is why it is important to highlight gender features in human oral activity.
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TFEHAEPHBIE OCOBEHHOCTHU PEYEBOI'O IIOBEJIEHU S

Annomayun: Cepeouna oOesarHocmuvix 20008 XX 6exa 6 3apy6edcHOl SyMAHUMAPHOU HAYKe OmMeyaemcs
OypHbIM pazeumuem 2eHOepHbIX ucciedoganuil. I endep popmupyemces odujecmeom Kak maxas CoyuanbHas Mooesb
MYAHCUUH U IHCEHUJUH, KOMOPAsi ONpeoeisem Ux poib, NOA0NHCEHUe 8 OAHHOM 00Wecmee, a maKdice e20 UHCIUMymax
(obpazosanuu, cemve, IKOHOMUKE, NOTUMUYECKOU CIMPYKmype, Kyavmype u 0p.). UmeHHo nosmomy ouens 6ancHo
8bI0eUMb €20 0COOEHHOCU U 8 PEeYesoll OeseNbHOCHIU YeNl08eKd.

Kniouesvie cnosa: I'endep, eymanumapHuvle HayKu, 0COOEHHOCMU Pete8o20 NOBEOCHUS..

Bo BTOpoOit monoBuHe XX Beka MapauieidbHO C KOTOPBIX BIIOCIEACTBUU IOJITBEPIMINCH YaCTHUYHO
JIEMOKpaTu3anuen 3ama Horo oOriecTsa WK HE MTOITBEPIUIKCH BOBce [3, ¢. 45].
MPOMCXOIIIIO CTAHOBIICHHE HOBBIX COIMAIBHO- B ¢emuHHCTCKOW  JMHTBHCTHKE  S3BIK
¢dunocopckux Teopuil. AKTUBU3AIMS (EMUHU3MA H MTOJIBEPTCSI KPUTHKE 33 CBOKO aHAPOLICHTPHUIHOCTb.
aMepHKaHcKasi cTyJeHueckas peBoironus 1968 rona l'ennepnas ACUMMETPHUS B SI3BIKE
OKa3aJld CONEHCTBHE M YCKOPWJIH PaCIpPOCTPAHCHHE (aHOPOIEHTPHU3M  S3BIKA)  TIPEJCTABISIET  COOOM
nemoro psmga waei. K 3ToMy dmCiy OTHOCHTCS HEPaBHOMEPHYIO MPEACTABICHHOCTh B S3BIKE JIHI]
OCO3HaHME COIMAIBHO-KYbTYpPHOU pasHoro moja, KoTtopas mnojaMmeueHa (hEMHHHCTCKOMN
00yCIIOBJICHHOCTH  TIOJA. «HoBoe  xeHCKoe KPUTHKOH f3bIKa, a TakkKe BEIYLIIMMH TEOPETHKAMHU
newkenne» B CLIA, BbicTynuBiiee 3a 0opbrOy c noctMojiepHm3Ma.  DemuHHCTHYECKAs — HJICOJOTHA
MaTpUapxaToM, MOCTY)KHUJIO XOPOIIMM CTHMYJIOM 4acTO MOJBEPraeTcs PacCMOTPEHHMIO KaK OJHO W3
HayYHOTO OCMBICJICHUS] T€HAECPHON KOHLENINH U B BaKHBIX HaTpaBJIeHUI ITOCTMOJICPHUCTCKOM
BBICOKOM CTEIeHU COZIEIICTBOBAJIO ee ¢dunocopun. OTcrona — ee MOBBIIICHHBIH HHTEPEC K
PacTIpOCTPaHEHUIO C TENBI0 MOJUTUIECKOH OOpHOBI. (eHOMEHaM S3BIKAa: KapTHHA MHpa (HUKCHUPYETCS C
B nauane 70-x romoB XX Beka B S3bIKO3HAHUU MY>KCKOM TOYKH 3pEHHMsS], MOITOMY SI3bIK HE TOJBKO
(rmaBHpIM  oOpazom B [I'epmanmm u  CIA) AHTPOIIOLIEHTPHYEH (OPUEHTHUPOBAaH HA YEJIOBEKA),
3apoKAaeTcss TE4YeHHe, Ha3BaHHOE (PEMUHHCTCKOM HO W  aHJIpOUEHTpHYEH (OPHEHTHUPOBAH  Ha
KPUTHUKON S3bIKa, UIH (eMuHHUCTCKOM MYXUYHUHY). SI3BIK CO37aeT KapTHHY MHpa, KOTOpas
JUHTBUCTUKOM. OTO TeueHue CyLEeCTBYeT U OCHOBaHAa HAa MYXCKOH TOYKE 3pEHHUs, C TOUKH
CeTOmHS, HO Temeppb B Oosiee  B3BEHICHHOM 3peHHs MYXCKOH HMEepCHEeKTHBBI, OT JHIA MY>XCKOTO
COCTOSIHUH, TIEPECTYNIMB  TPAAWUIHMOHHYIO  JUIS cy0beKTa, TIOe JKEHCKOE€ HWIHOPUPYETCS  HWIH
HAYalbHOTO 3Tala «aJTapMHCTCKyo» a3y, Koraa MIPEJCTAaBIICHO TJIaBHBIM 00pa3oM B POJIM O0BEKTa, B
W3JIMBAJIMCH PAJAWKAIbHBIC 3asABJICHUS, MHOTHE W3 ponu «Uyxoroy, «Ipyroro» [8, c. 296].
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= 1.344
0.829
0.356

| SIS (USA) =0.912 | ICV (Poland)  =6.630
{ PUHLL (Russia) = 0.179 |
| ESJI (K2) =1.042 |

SJIF (Morocco) = 2.031

{ ISRA (India)
. | ISl (Dubai, UAE) =
i JIF =1.500
[losiBneHne TreHAEpHBIX HCCIENOBAaHUN B
OTCUCCTBEHHON  JIMHTBUCTHUKE TPUXOJUTCA  Ha

cepeluHy JIeBAHOCTBIX ronoB XX Beka. Tak kak
MMEHHO B 3TO BPEMs IMOSBJICHUE TEPMHHA «TEHIEP»
3a()MKCHPOBAHO B POCCHICKOW HAyYHOH JIUTEpaType,
CAelaB OTEUECTBEHHOMY YHTATENI0 JAOCTYIHBIMU
3arpaHUyYHbIe TEOPETHYECKUE IPOU3BEICHHUS IO
TeHIEPHO pobeMaTHKe.

Vike 3a monroe BpeMs 10 MOSBICHHUS TCPMHHA
«TEHIEp»  OTCUCCTBEHHOE  SA3BIKO3HAHWE  HE
WUTHOPHpPOBaJIO  Ipo0ieMy 1Ioia, a  aKTHBHO
MOAXOAMIO K €€ PAacCMOTPEHHIO, HO B paMKax
JPYTUX  JHHTBUCTHYECKHX  JUCHUIUIMH.  OTH
UCCIENOBAaHMA HE TIPETEHIOBAIM HA  CTaTyC
HayYHOTO HalpaBJIeHHs, He OBUTH CUCTEMHBIMU, U HE
uMmenu CBA3U c Teopuei COLIUAJIBHOTO
KOHCTPYKTHBH3Ma, HO TeM HE MEHE, OTeYEeCTBCHHBIC
yueHble BHeCHIM OONbIION BKJIaA B pa3paboTKy
pobIeMaTHKy, MO3/(Hee Pa3BUBAEMON TeHAECPHBIMU
UCCJICIOBAaHUSIMU. Crnenyer BBIICIIUTh
OTIIMYUTENBHYIO YEPTY POCCHUICKHX HCCIIEIOBAHUN —
UMIIIALUTHOE JOIyIIEeHHE COLMATBHON
00YCIIOBIICHHOCTH MHOTHX SBIICHUH,
0TOOPAKAIOIINX B3aUMOCBSI3b SI3bIKa U 110J1a, YTO, 110
BCEH BHAMMOCTH, HWMEET TPSIMYI0 CBsSI3b C
MapKCUCTCKOM  TEOpueH, TOCIHOACTBYIOLIEH B
COBETCKHUI NEPUO/I.

[MpousBoamiiock wuccienoBaHue OOIICHHS B
amepukaHCckux cembsix [10]. ABTOpBI mpUIUTH K
CIEIYIOUIMM BBIBOAAM (TMOAYEPKHYB, 4YTO 3TO
pe3yIbTaThl MepBOHAYAIIBHBIX HabroieHuil,
TpeOyIONIX AadbHeHIIeH pa3paboTkn):

— THUIUYHAs dYepTa IOCTPOSHHS COOOIIECHUS,
CBOMCTBEHHAs1 JKCHIIMHAM, — BBEJICHHE B XOJ
pasroBopa  TEMaTHKH, KOTOPYI  IOPOXIAeT
00CTaHOBKa peuH, JIEHCTBHS, KOTOPHIE COBEPIIAIOT
ropopsime, W T.aI. [logoOHOe mepeximodeHue
TEMaTHK CBS3aHO HE C TOJIOM XKEHIIHH, a CKOpee C
UX CEeMEWHBIMH, COLHAIBHBIMU M JPYTUMH POJISMH,
HaIpUMep C POJIBIO XO3IHKH I0Ma;

— MYXYHHBl MEpeKIIOYaloTcsl  TATOCTHee,
MOKAa3bIBas HEKOTOPYIO «IICUXOJIOTHYECKYIO
TIyXOTy» — OyAy4d YBIICUEHHBIMH O0CYKIaeMOii
TEMOH, HE MPOSBISIIOT PEaKIUH Ha PEIUINKH, C HEeH
HE CBSI3aHHBIE;

— KCHIIMHBI Yalle JeafoT CChUIKM Ha JIMYHBIH
OTIBIT, IPUBOJS MIPUMEPBI KOHKPETHBIX CUTYallMi M3
OTIBITa OJIVKAMIIIEro OKPY)KEHHS;

— MYXCKOH pedH Takke MPHUCYIIN CTPEeMIICHHUE
K TOYHOCTH HOMUHAIINH, TEPMHUHOJIOTHYHOCTE, OoJiee
WHTEHCUBHOE BO3JIEHCTBUE (aKkTopa «Ipodeccus

(cauTaercsi, YTO MYXYHUHBI OOJBIIE TOBOPAT O
paborte), HaMEpeHHOe orpybienne peun,
3HAYUTENbHAsA, B CPAaBHEHHWH C )KEHCKOW, TE€HICHITHS
K  TNPUMEHEHHIO  3KCIIPECCHBHBIX,  OCOOEHHO
CTUJIMCTUYECKU 3aHI>KEHHBIX CPEJICTB.

K TunmuHBIM  XapakTepHCTHKaM  pedu
JKESHIINHBI HCCIIe/I0BATEIH OTHOCSIT

TUIepOOTM30BAHHYI0 JKCIPECCUBHOCTH (extremely
interesting, mass of knobs).

AcconaTuBHbIE HOJIS B KEHCKOM M MY>KCKOU
peud COIOCTaBIICHBl C pPa3HBIMH (pparMeHTaMu
KapTUHBI MHpa: 0XO0Ta, CIIOPT, NMpogecCHOHATbHAS,
BoeHHas cdepa (WIg MYXYMH) M TPHPOJA,
JKMBOTHBIC, OKPYXalOlMi OOBIAEHHBIH Mup (HiIs
JKCHIITIH).

Y  KeHIMH OTMedaeTcss TEHACHIUS K
WHTEHCH(HUKAIUU TIPEXKIE BCEro IOJOXKHUTEIBHOM
OLCHKH. Y MYKYMHBI K€ 3HAYUTEIbHEE BBIPAKEHO
WCTIONB30BAaHNE  OTPUIATENBPHON  OIEHKH, B
JONOJHEHWH €O  CTHIIMCTHYECKH  CHIDKCHHOH,
OpaHHOI IEKCHKOW 1 HHBEKTHBaMH.

B xauecTBe INIaBHOro BBIBOJA CBOUX TPYJOB
yY€HblE  Ha3bIBAIOT OTCYTCTBUE  PE3KHX
HEMPOXOJUMBIX» TPaHHUI] MEXIY JKEHCKOW H
MYXCKOM  pedblo. 3auKcupoBaHHBIE UMH
OCOOEGHHOCTH  XEHCKOH M MYXCKOW  pedd
ONPEACIAIOTCST KaK TEHACHIMH  YIOTPEOJICHUs.
«Hepenkn ciygan, Koraa Te WIN HWHBIC SBICHUS,
BBIABIICHHBIC B PEUM KCHIIUH M MY)KUHH, CBSI3aHBI C
OCOOCHHOCTSIMH ~ MX  XapakTepa, ICHXHYECKOTO
CKJIaJia, POJMM B comuyMme, mnpodeccun, HO HE C
paznuuuem mo moay» [10, c. 175].

CriermudrraHOU yepToit
BBIJICNISAIOT MIPAKTUYIECKYIO
HCCIEIOBAaHUS  MYKCKOM M KCHCKOM  peuH:
CyIIECTBEHHOE KOJIMYECTBO paboT CBS3aHO C
MOTPEOHOCTAMH KPUMHHATUCTHYECKOW 3KCIIEPTU3HI.
OHM CKOHIIGHTPUPOBAaHbl Ha JHArHOCTHKE W
ONIPEACTICHNY  WIACHTHU()UKAIMOHHBIX  IPU3HAKOB
MY>KCKOM M JKE€HCKOH peud [6, c. 248]. lns naHHOrO
BU/Ia MCCIIEJOBaHUN HanOoJsiee 3HauMMa pa3paboTKa
METOJMK II0 YCTaHOBJICHUIO MMHTAllMM PEYH JIHIa
MIPOTUBOIIOJIOXXHOTO  TM0Ja. BpIACHSAETCs, KakuM
o0pa3oM MoxeT OBITh ompenmeneH caM  (akr
UMHTAIlMM, ¥ KaKue TMpPHU3HAKH TEKCTa JaoT
BO3MOXXKHOCTb ~ YCT@HOBJIEHHS  (anbcu(UKALINY.
OueBHAHO, pelIeHHe MaHHOW 3amaun  Tpelyer
HAJlM4Me  YeTKO  BepuduimpyemMoro  Habopa
IIPU3HAKOB MYKCKOH U xkeHckoil peuu. Tak, T.B.
T'omoH cumutaer: «4TOOBI MPUITH K BBIBOJY O (hakTe
MMHTAllMM PEYH JIMIA JPYroro Iojla, HeoOXOIMMO
OIIPEAEINTh, KAKOW KOMIUIEKC KIacCH(UKaIMOHHBIX
MIPU3HAKOB (MICHTH(UKALMOHHBIX XapaKTEPUCTHUK)
MYXCKOIl M JKCHCKOH pedyd CuuTaeTcs OpOCKHM,
YUaIIeHHO BCTPEYAOLIMMCS M JIETKO TOAIAIOIINMCS
UMHTAIlMA, a Kakue TPU3HAKd HMHTHUPOBAThH
TpyJHEe, 49TO 00ycIoBIeHO TITyOMHHBIMH
IporieccaMi MOPOXKICHUSI Peyd M HE MOXKET OBITh
CIpSITaHO, 3aMackupoBaHo» [2, c¢. 190]. ABTopom
BBIJIETICH KOMIUIEKC TIIyOMHHBIX M TOBEPXHOCTHBIX
TIPU3HAKOB JKEHCKOMU u MYXCKOU peun.
[ToBepxHOCTHBIE MIPU3HAKU COCTaBJIIET
KOMIIETEHTHOE n3o0paxeHne (parMeHTOB
JEUCTBUTENBHOCTH, B  KOTOPOM  TpPaAMLIUMOHHO
[JIABEHCTBYIOT >KEHILMHBI: IPUrOTOBICHHE MUIIY,
OpHeHTalss B IpobjeMax MOJbl, BOCIIUTAaHUS,

TCHACPOJIOTHHN
HaIlpaBJICHHOCTb
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JOMAIITHET O XO3dHCTBA U T.A. WIA MYX4YUHBIL: C IIOMOIIBIO YCHIUTEIBbHBIX qacTtun,

JOMAImIHWH  TpyZ TpPH  IIOMOIIM  CIIECAPHBIX
MHCTPYMEHTOB, PEMOHT TEXHUKH, 3HaHHE
CIHOPTUBHBIX KOMaHJ ¥ T.I. OTH MpPU3HAKU

OTHOCHUTEJIFHO JIETKO CBIMHUTHUpPOBaTh. OOLIMM e
NIyOMHHBIM  TIpu3HakoM (danbcudukanuu ['omoH
CUNTAeT «HAJIM4YUE B TEKCTE, IMPEACTaBICHHOM OT
JHMLAa MYXYMHBI (OKCHIUMHBI), XapaKTepUCTHK, B
Oonpmieit Mepe 0TOOpaKArOIINX
NICUXOJIMHTBUCTHYECKHE HaBBIKU MYKCKOH
(>xeHCKOM) THcEMeHHOH peum» [2]. K HEUM aBTOp
HPHYHCIISCT:

MyKcKasi MICbMEHHas! peyb:

— ITPUMEHEHHE apMEeHCKOro M TIOPEMHOTO
JKaproHa;

— YacToe HCIIOJNIb30BaHHE BBOJAHBIX CIIOB,
NPEeUMYLIECTBEHHO CO 3HAYCHUEM KOHCTaTallUH:
KOHEYHO, HECOMHEHHO, OYEBH/IHO;

— UCIIOJIb30BaHHWE B OOJIBIIOM KOJIUYECTBE
aOCTPaKTHBIX CYIIECTBUTEIbHBIX;

- UCIIOJIB30BaHUE npH nepenave
9MOLMOHAIBEHOTO COCTOSIHUS HUIM OLCHKH MpeaMeTa
WIH SIBICHUS CIIOB C HaMMEHBINEH SMOIMOHAIBHOMN
UHJEKcalel; 0MHoO0pa3ne JEKCHYECKUX IPHEMOB
IpH IIepeade SMOLUIA;

— COBMeEIICHHE O(HUIMATBHO U IMOLUOHAIBEHO
MapKUPOBAaHHOM JIEKCUKH NPU 00palleHNH K POTHBIM
1 OJTU3KHUM JTIOISIM;

— HpI/IMeHeHI/Ie Fa3eTHO-HY6HI/IHHCTH‘IeCKI/IX
KITUIIIE;

— HpI/IMeHCHI/Ie HeL[eHSyprIX CJIOB KakK
BBOJHBIX u oiHOOOpasue HCTIOJIBb3yEMBIX

HELEH3YPHBIX CJIOB, NMPEBAINPOBAHUE HELCH3YPHBIX
WHBEKTUB M KOHCTPYKIIMH, 0003HAYAIONIHNX JICHCTBUS
W TIPOLECCHl, a TaKkKe MpeoliasaHne TIaroyioB
AKTHBHOTO 3aJI0Ta M NEPEXOHBIX;

— HECOOTBETCTBHE 3HAKOB TMPENUHAHUA H
OMOIMOHAILHOTO HaKajla PeyH.

JKeHnckas mucpMeHHas pedb:

—  TpUCYTCTBHE  OONBIIOrO  KOJHYECTBA
MECTOUMECHHBIX noajiexamux n ﬂOHOHHeHHﬁ,
OIIpe/IeJICHUH, OOCTOSITENbCTB, BBOAHBIX CIIOB, a
TaKK€ MOJAIBHBIX KOHCTPYKLUM, BBIPAXAOIIUX
pa3IMIHyIO CTEIICHb HEOTPEICNICHHOCTH,
HEYBEPEHHOCTH, TPEATOIOKHUTENbHOCTH (to  my
mind, most likely, maybe);

- CTpeMJICHHUE K UCTIONIb30BAHHIO
«IPECTHXKHBIX»,  CTHJIMCTUYECKH  TMOBBIIICHHBIX
¢dbop™m, KHIDKHOH Jekcuku, kiume (tremendous
event, sense of all-absorbing fastidiousness had I);

— ynoTpebiieHre KOHHOTAaTHBHO HEHTPaIbHBIX
CJIOB U BRIpakeHUH, 3Bdemu3moB (indecent language
instead of swearing);

— HCIIOJIB30BAHUC OICHOYHBIX BBICKa3bIBaHUH
(cnoB M crnoBocodeTaHWM) € JCHKTUUECKHUMU
JIEKCEMaMHU BMECTO Has3bIBaHUs JIMIA 110 UMeHH (that
swine, those geeks);

— Ooubinast 00pa3HOCTh PEYM IPU ONHUCAHUH
YYBCTB, MHOI'000pa3ue MHBEKTHB M MX aKLIEHTYaIlHs

TpUIaraTenbHbIX, Hapeuwnii [1, c. 172].

Tak, B JKEHCKOW peun He HalIromaeTcs
CTEPTOCTH  3HA4YCHUsS, KOTOpas  CBOWCTBEHHA
MyXcKoit peun. Kak npaBuiio, HHBEKTHBBI 33/1€BAOT
61o(U3NOIOTHYECKHE XAaPAKTEPUCTUKU SKEHIMHBI:
BO3pAcCT, BHEIIHOCTb, CEKCYaIbHOCTb.

— B UHBEKTHUBaX BBICOKYI0 YacCTOTHOCTb
mpencraBisiior 300HUMEL  (like flock of sheep);
OTMEYaeTCs npeobiananue pyraTesbCTB-

CYIIECTBUTEIBHBIX H IJIAr0OJIOB B NMACCHBHOM 3aJI0TE
(she is kept by red Lamborghini every day, he will be
drunk);

— YacTO WCIOJB3YEMBIM SBIISICTCS TaKXKe
ynoTpebiieHne KOHCTPYKUUH «Hapeuue + Hapeuue»
(too  inhuman, pretty well), mnpocThIX W
CJIOYKHOCOYMHEHHBIX MIPEJIOKEHUH,
CHHTaKCHYECKUX 000POTOB C JIBOIHBIM OTPULIAHUEM;
YacToe IPHUMEHEHHWE 3HAKOB IYHKTYaluH, spKas
SMOIMOHANBHASI OKpacka peun B uesiom [ 1, ¢. 173].

OnHako MJaHHBIE MO TEHAEPHOH creruduke
pedeBoro MOBE/ICHUS CUHTAIOT BEChMa
npotuBopeuuBbiMi. B 1974 rogy Ha 3TO ykazamu
ricuxonora Makko6u u JI)KeKinH, KOTOpbIE ITPOBEIH
aHaIN3 MPAKTHYECKN BCEX MMEBIIUXCS Ha TO BpeMs
SKCIIEPUMEHTAIBHBIX PabOT 1O  pa3iuuusM B
MY>KCKOM U KEHCKOHN peuu. Ha ceromHsuiHuil neHb
MIPUHSTO PACCMATPUBATh TeHJIEpPHbIE OCOOEHHOCTH B
00s13aTeJIbHOM COYETaHHU C COLMANBHOW TpPYIIOH,
CTaTyCOM, CHTYaTHBHBIM KOHTEKCTOM W T.I., TpH
9TOM YUYHTBIBasi MEHSIOLINECS CUTYalllU B OOIIECTBE.
Hampumep, B  ANOHCKOM  SI3BIKE  CYIIECTBYET
KyJIBTYPHO 3aKpeIyieHHas W paHee oOs3aTenbHas
TPaaAuIUs Pa3IMYuid B peUd MEXAY JKCHIIMHAMU H
MYXUYHUHAMH, BBIPAXKABIIASACS B  HCHOJIb30BaHUU
pas3HbIX cy(dukcoB, pasHbIX HAaMMEHOBaHMH OJHHUX
1 TeX k€ IpenMeToB U T.11. OfHaKo OBUIO OTMEYEHO,
YTO MOJIOJIblE PaOOTAIOIIUE SIITOHKH OTKa3bIBAIOTCS
OT TaK Ha3bIBAEMOI'0 (OKEHCKOTO SI3bIK», UCIIOJIB3Ys
«MYXKCKHE» pedeBsie cpectsa [7, c. 260].

CepenniHa JIE€BSIHOCTBIX TOJOB XX Beka B

3apy0eKHOW TyMaHUTApHOW HAyKe OTMEYaeTcs
OypHBIM  pa3BUTHEM  COOCTBEHHO  TEHJEPHBIX
HUCCIIEIOBaHUI. IlepBoHauanbHO TeH/IepHOM
POOIeMaTHKOM YBJICKITHCH MOJIOJTBIC

HCCIIEeI0BATENN. B IMHIBUCTHYECKHUX KPYTraxX yUeHbIe
OTHECIINCH K Hel OoJiee CKeNTHYECKH, YTO, BEPOSTHO
TI0J1araTh, CBSA3aHO C HENPU3HAHHEM (EMUHHCTCKOM
cocrasisirolieil. Ha HavanbHOW cTaguu Hay4yHOIO
M3yYeHHs] TeHIePHOW MPOOIEMAaTHKH HCCIIETOBAHHS
MPOUCXOIWIN  HeIu(PepeHIIMUPOBAaHHO, yUCHBIE
CTaBHIIH B HEHTpe CBOETO BHUMAaHUS
00IEMETOOJIOTHYECKHE BOIPOCHL, B YaCTHOCTH
OHTOJIOTHYECKHHN CTaTyC T'eHAepa.

B coBpemeHnHOl Hayke 0] HaOJIOAEHHEM
HaXOJAUTCS Goutbioe MHOroo6pasue
METOJJ0JOTMYECKUX YCTAaHOBOK B OCBOEGHUH TeHJEpa,
KOTOPO€ BOCXOJUT K PAa3IUYHOMY HOCTHXKEHHUIO €ro
CYIIHOCTH B TOJIEMHKAaX CTOPOHHHMKOB OWO- W

ISPC Science and Education,
Dijon, France

102

THOMSON REUTERS

Indexed in Thomson Reuters




[ ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829
| GIF (Australia) =0.356
{JIF

Impact Factor:

= 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
{ PUHLL (Russia) = 0.179 |
i ESJI (KZ) =1.042

SJIF (Morocco) = 2.031

COILIMOZETEPMHUHUCTCKOTO MOAXOMO0B. B pesynprare
Pa3MYHBIX WCCIEAOBAaHUNA OBUIH C(OPMYIHPOBAHBI

o0mme TPUHIUIBI TEHACPHBIX  HCCIIeIOBaHUI,
LUEHTPaJbHBIA U3  KOTOPHIX —  [pHU3HAHUE
KOHBEHIIMOHAILHOCTH reqjaepa, HEOIMHAKOBO

OOHapY)KMBAIOLIMHCS B PAa3IMYHBIX S3BIKOBBIX H
KyJBTYPHBIX COOOIIECTBAaX Ha pa3iIW4HBIX (azax ux
pa3BUTHSL.

B Hacrosiee BpeMsi MOXXHO YTBEPKAATh, UTO B

OT€UYCCTBEHHOM S3BIKO3HAHUHN ONPEACINIOCH CBOE,
HECKOJIBKO HECXOOHOC C 3alnaJHbIMH TCUYCHHUAMU,
Hay4YHOC HampaBJICHUE 3 (0] HCCICIOBAHHUIO
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How beautiful so sublime is determined not on “Therefore, wrote Kant, is an independent beauty of
the basis of sensual pleasure and not based on logical nature actually expands while not our knowledge of
judgment, but the judgment of reflection. objects of nature, yet our concept of nature, namely

Therefore, the pleasure from the beautiful and [about nature] just as the mechanism, [extends] to the
the sublime is not a pleasant feeling and not with notion of it as art that awakens us to a deep research
certain concepts. However, the object and the about the possibility of this form” [8, 251-252]. The
mechanism of their perception and feelings caused sublime in nature does not lead to understanding of
by these objects, beautiful and sublime are various. nature, and affects a person and directs him to the

Beautiful in nature is connected with the form feasibility in man, regardless of the nature.
of the object, and sublime — with formless and Getting to the study of the sublime as an
excessive. Beautiful perception correlates aesthetic category, Kant uses the same method as in
imagination with mind, sublime — with reason. The the study of the beautiful, i.e. considers the sublime
perception of beauty excites play the higher abilities on its quality, quantity, relation and modality.
of cognition of reason and imagination, which leads Because “as the judgment of aesthetic reflection of
to a “sense of increase life”; the perception of the the ability of judgment the pleasure of the sublime
sublime, on the contrary, suppresses the activity of and the beautiful, should be according to the number
man as a natural being, initiating his spiritual senses, of valid, quality — devoid of interest, to give an idea
stimulates the activity of his imagination. about subjective feasibility and modality to present

The beautiful associated with  quality this as a necessary expediency” [8,252].
assessment, sublime with quantity. “The basis for the The method of consideration of the sublime
beautiful in nature we must seek outside of us, for the differs from Kant only the sequence of consideration
sublime in us and in the way of thinking that makes a of these traits: if the study begins with a beautiful
sublime view of nature...” [8, 252]. Hence, in the determine its quality, the analysis of the sublime
perception of the beauty of nature although there is begins with the study number as the main point of
knowledge of phenomena, but is enriched by the aesthetic judgments of the sublime. Thus Kant begins
concept of it, as the aesthetic perception of nature, with justification for dividing mathematical sublime
which is based on the subjective principle of and the dynamic sublime accordingly the mechanism
expediency (i.e. its ability to call the game of of activity of the human inner world. If in the
cognitive abilities), makes a person think about the perception of the sublime in nature, the imagination
possibility of objective the expedience of nature. compares its performance with cognitive ability, the
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judgment of this view on the basis of appropriate
movements of the soul, which it has caused, will be
the mathematical sublime. If the idea of the sublime
will be correlated imagination with the ability to
desire, then it will be called dynamic. In the first
case, the sublime is seen as a value in the second as a
power. The concept of magnitude due to the
knowledge, the concept of force — with the practical
ratio of the power of nature and man.

Kant defined the sublime from the point of view
of value: “we call sublime that certainly is great” [8,
253], i.e. great addition to any comparison of this
phenomenon with other phenomena. For example,
we perceive the great ocean without regard to other
oceans, which may be more than great. In the
judgment of the sublime is not happening any
knowledge of this phenomenon (i.e., the presentation
of it is not correlated with the concepts of reason),
nor the determination of its objective necessity.

The basis of the judgments of the sublime and
of the beautiful is the subjective desirability of
representation in relation to the ability of judgment.
According to Kant, the basis of aesthetic judgment
value is a subjective measure — the amount without
any practical interest in the subject matter. The object
is pleasure in the subjective consciousness of
appropriateness in the application of cognitive
abilities, namely the extension of the imagination in
the perception of the sublime. As for the object of
judgment, it is available in the contemplation of
nature, according to Kant, there is nothing in itself
sublime, because “everything that can be given in
nature, no matter how big we thought it in our
judgment, can be reduced to infinite minimal when
viewed in a different relation, and, on the contrary,
there is nothing so small that in comparison with
even smaller scale it would be impossible to increase
in our imagination to the world. Telescopes have
given us a wealth of material to make the first
comment, and microscopes the second comment” [8,
256].

The human imagination can move upward and
downward contemplate nature infinite, and the
human mind tends to think all this infinity in both
directions as a whole and infinity claims, according
to Kant, to possess the “real ideas”, this “absolute
totality”. Therefore, according to Kant, the sublime is
not the objects of nature themselves, but the “spirit”
that occurs under the influence of ideas about them
and awakens extrasensory ability to perceive
something that exceeds the capacity of the sensory
perception of natural phenomena.

But what must be the magnitude of the natural
phenomena to evoke a sense of the sublime, and
what is the way of determining it? The sublime,
according to Kant, cannot be proved by means of
concepts of number (this would be the mathematical
definition), and is known only in the contemplation
of (according the eye, says Kant) and is therefore

subjectively and not objectively ascertainable.
Therefore, if the mathematical definition of variables
there is no limit greatest, as increasing numbers can
in principle be infinite, then for aesthetic
contemplation greatest is available. It is due to the
ability of perception of nature is not infinite, since
there is a limit to the ability to hold in mind the
image of a natural phenomenon with the help of
imagination.

On the Kant’s theory of knowledge, the ability
of the imagination to operate a number associated
with its power of adhesion of the results of
perception of the nature of the external senses, i.e. in
time and space, and connecting them in one
foreseeable integer. Therefore, the ability of
imagination in connection with sensuality and is the
criterion of “aesthetically the most basic means of
determining quantities” [8, 258]. It is a cross between
a specific way and infinity. “In fact, wrote Kant,
when grappling comes to what first captured partial
representations of sensuous contemplation in
imagination already starting to fade, and imagination
meanwhile goes to the grasp of a larger number [of
ideas], it is on the same side loses exactly as much as
wins on the other, and in the mix there is something
of the greatest, beyond which it already does” [8,
258], for aesthetic judgment about value “indicates
the value is irrelevant, as far as the soul can perceive
it in contemplation”.

Therefore, the aesthetic definition of values is
“absolute measure, which more subjectively (for the
subject, considering it nothing is impossible... it leads
to the idea of the sublime and generates the
excitement, which may not cause the mathematical
definition of the variables by numbers”, and which
“always shows a relative value by comparing it about
other quantities of the same kind, same aesthetic
shows the magnitude irrelevant...” [8, 257-258], with
“value, which is covered here, can grow to any
extent, unless it can be an imagination connected in
integrity” [8, 259].

Given all this, Kant concludes that the sublime
feelings can cause not products of labour activity,
where human purpose determines their size and
shape, and not as natural objects, such as animals,
like horses, are known from practice, but only the
phenomena of rough, wild nature, and then only in
the case that the perception of them not associated
with the stress of their real danger, i.e. only to the
extent that they represent “value”.

But thanks to what, asks Kant, is formed
aesthetic norm that serves as “the basis of the general
interest of pleasure in determining values, and,
moreover, in determining reported to the
inconsistencies of our ability of imagination in
depicting the concept of value?” [85, 260]. Such a
norm is, according to him, the infinite as a whole, in
comparison with which all else is small. But this
whole people can only think, not to imagine, because
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it far exceeds the “scale” of his ability of perception
and imagination.

Expanding to the extent possible, in the
perception of the sublime phenomena of nature,
imagination convinced of their inability to grow
indefinitely and to provide insight into such
phenomena. So “nature is sublime in those of its
phenomena, the contemplation of which makes the
idea of its infinity. This can only take place due to
the mismatch of even the greatest effort of our
imagination when determining the value of a thing”
[8, 262] that “makes judged how about the sublime is
not so much about the subject when you define it,
how about the location of the soul” [8, 263], in which
imagination is correlated with intelligence and
subjectively corresponds to its ideas.

Kant denies the presence of the sublime in our
environment natural world and categorically asserts
that “true sublimity must be sought only in the soul
of the one who makes a judgment, but not in the
object of nature, a judgment which gives rise to this
location from him”. Thus, the judgment about the
sublime in nature as an aesthetic characterized by the
fact that, as a result it is established that “the whole
power of imagination is still disproportionate to the
ideas of the mind”. The judgment of the sublime,
according to Kant, ultimately points to the need “to
make the concept of nature to a supersensible
substrate (underlying it, as well as the basis of our
ability to think)...”.

After determination of the function of the
number underlying the judgment of the sublime,
Kant goes on to define the quality of pleasure in the
judgment of the sublime.

According to Kant, the mind is inherently a law
by which every phenomenon given to person in
contemplation as if correlated with the same
measure, that of the absolute whole, in relation to
which any perceived phenomenon can not be
absolutely small. In this correlation, as already
mentioned, it is found that the human imagination
even when the maximum voltage is not from the
contemplation of this phenomenon to expand to such
an extent to achieve this image of the absolute whole,
i.e. the image of the idea of reason. But at the same
time with the feeling of the limitation of his
imagination a person feels their mission to strive for
this whole. Hence the feeling of respect (and in his
face and entire human race) to his destination to
reach essentially unattainable. Thus there is a transfer
of respect to the object that caused this feeling. When
the ratio of the object that caused a sense of respect
for its size, with immeasurably superior to its idea of
the whole is clear the superiority of the cognitive
abilities of a person seeking to comprehend this
whole over the maximum ability of sensuality, the
capabilities of which are limited to the ability to
perceive only this object, in this case, however,
superior to other phenomena. ‘“Namely, all that

nature as a subject [external] senses is great, to be
small in comparison with ideas of reason is the law
for us (mind) and relates to our purpose; and that
which excites in us the feeling of this supersensible
destination, consistent with this act,” wrote Kant [8,
265].

Thus, the feeling of the sublime is a complex
feeling, combining a sense of displeasure from
mismatch of possibilities of the imagination and the
intellect in the perception of the sublime in nature
and the pleasure caused by this discrepancy, as it not
only confirms the limitations of sensory perception
of human nature, but his ability to go beyond the
limits of sensory perception to cognition of the
supersensible world through the mind of man. What
is the mechanism of perception of the sublime?
Unlike the perception of the beautiful, in which the
soul is (“quiet contemplation”, in the perception or
representation of the sublime in nature it feels
rough). This excitement is like a shock, a quick
change of repulsion and attraction of the perceived
object. Repulsion — for the sublime subject
encourages the imagination to expand indefinitely,
pushing it into the abyss, inhibits sensuality;
attraction — because it causes the aspiration of
imagination to the concepts and ideas of the
supersensible. Thus, the aesthetic judgment of the
sublime “is only a subjective game mental strengths
themselves through their contrast as a harmonic”.
And “as well as imagination and reason in evaluating
of beautiful generate their unanimity the subjective
expediency of mental strengths, and so imagination
and reason using the clash among themselves
produce the same expediency, namely, the feeling
that we have a clean, independent mind or the ability
to determine values, the excellence of which you can
visualize, only [showing] a lack of the ability that in
the representation of the values (of the sensual
subjects) itself is infinite” [8, 266].

Thus, in the perception of the sublime manifests
the limitations of the human senses in its attempts to
reflect the absolute whole and the power of his
intellectual strength, mind, their ideas is able to
comprehend it completely whole, like many others,
inaccessible to sense perception.

As the dynamically sublime, it, on the theory of
Kant, nature is not to be attributed to the like value,
and as a force. A significant attribute of the forces of
nature, considered as exalted, is their ability to
inspire fear. Therefore, says Kant, “aesthetic ability
of judgment nature can be viewed as a virtue,
therefore, is dynamically sublime, only because it is
regarded as an object of fear” [8, 268]. But one of
them is not enough. Moreover, who really is afraid,
he can't judge the nature aesthetically, as it is, or
corresponds to, or is contrary to the interests of the
people.
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“Who's afraid, he can't judge about the sublime
in nature, as cannot judge the perfect one who is in
power and the inclination and desire” [8, 269].

The sublime the power of nature seems to be
when in the judgment of it human find it scary, but
he does not feel real fear for his life and destiny.
Moreover, dreadful objects of nature (thunder,
volcanoes, hurricanes, etc.), called the sublime, in
their contemplation “increase mental strength beyond
the normal and allow you to discover a completely
different kind of resistance ability, which gives us the
courage to measure [forces] with the seeming
omnipotence of nature”.

Just as identifying the limits of sensory
perception mathematically sublime leads to the
discovery of the relics of the mind and perception of
the dynamically sublime gives a person the
opportunity to feel your physical powerlessness
before a Grand elemental forces of nature and at the
same time evokes pride in the human race. A sense
of superiority over nature rises above the fear of its
mighty phenomena. “Therefore, concludes Kant,
nature is here called sublime merely because it
elevates the imagination to picture those cases in
which the soul can feel the sublimity of its
appointment, compared with nature” [8,270].

However, the purpose of man and his capacity
belongs partly to the nature in the form of
inclinations of these abilities, however, as rightly
considers Kant, it is only the source material. The
development and exercise of our nature “is given to
us and entrusted to us” [8,270].

Concluding his analysis of the dynamically
sublime Kant, as in the analysis mathematically
sublime, comes to the conclusion that the power of
nature itself is not sublimed but it is the only reason
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To the original position of formation of the
worldview A. Validov should include religious and
moral-ethical orientations (social justice, equality of
all before God, kindness and brotherhood among the
people), pursuant to which he received education in
the family. Thanks to the traditions of the family, A.
Validov received a good education, knew several
languages, he had access to literature, including and
foreign.

A huge influence on the formation of academic
policy and had his acquaintance with the outstanding
scientist-orientalist, the Chairman of the Society of
archeology, history and Ethnography at the Kazan
University N.F. Katenevym, whereby A. Validov
seriously engaged in the story. The result of research
in the field of history became his book "Tirk va
Tatar tarihi" ("History of the Turks and the Tatars").
The book attracted the attention of scientists, A.
Validov was elected a member of the Society of
archeology, history and Ethnography at Kazan
University and undertook two expeditions to Central
Asia.

During the expeditions of A. Validov
familiarized with the history, life and traditions of the
peoples living on the territory of the Central Asia. He
managed to find a number of valuable manuscripts,
which were considered irretrievably disappeared. On
the basis of the materials of the expeditions, A.
Validov has created a number of works on the history
and culture of the region, is of great significance for
further research activities. A. Validov, and he found

the manuscript, attracted the attention of leading
orientalists of Russia, Turkey, Germany. In the
environment of advanced Russian orientalists V.
Bartold, V. Radlov, K. Zaleman, formed not only
scientific, but also political views of A. Validov.

On the political consciousness of the scientist
and political figure at this stage was influenced by
the works. N. M. Yadrinzev, A. lbragimov, G.
Syrtlanov, S.-G. Janturin, who advocated the right of
peoples to autonomy, the Arab philosopher Ibn
Khaldun on the society and the polity, as well as the
first Russian marxist G. V. Plekhanov.

The formation of political and legal beliefs
associated with activity A. Validov as the
representative of the Ufa province in the Muslim
faction of the State Duma. Together with Muslim
MPs, who fought for the preservation of religious
and cultural identity of their peoples and the
achievement of de jure and de facto equality of
Muslims and other peoples of Russia, he has
collaborated with such prominent figures as
Alexander Kerensky, A. Tsalikov, M. Gorkiy, M.
Chokaev.

A. Validov took an active part in all-Russian
Muslim congresses, influenced the formation of the
basic ideas associated with the form of government
and the decision of the national land issues. During
this period, he advocated a Federal structure of
Russia and granting the right to self-determination of
the peoples inhabiting it.
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The second stage is characterized by the
participation of A. Validov in the reform of the state,
in the struggle for the formation of the Bashkir
autonomy, as well as in the Bashkir national
movement in Bashkortostan and the Basmachi
movement in Turkestan (1916-1922).

The formation of state and law views the
scientist in this period contributed to the historical
and political backgrounds: the fall of the autocracy,
the bourgeois and the socialist revolution, the need
for state reconstruction and solution of national and
land issues, the national liberation movement of the
Turkic peoples, the civil war.

A. Validov directly participated in the state-
building process in the post-revolutionary period. He
was Chairman of the Illrd Bashkir constituent of the
Kurultay (1917), which proclaimed the creation of
one of the first autonomies in Russia. With his
participation were prepared by resolution of
Congress, developed the basic documents on the
Autonomous management of Bashkurdistan, the
Russian Federation and the attitude of Bashkurdistan
and practical measures for the implementation of
Autonomous control.

A. Validov included in the composition of Kse-
Kurultai (the Parliament) and the government of
Bashkortostan, headed by the military division,
responsible for the organization of the Bashkir
troops, was the inspirer of the national liberation
movement in  Bashkortostan, negotiated and
concluded agreements aimed at preserving
autonomie of Bashkortostan™ with the command of
the Czechoslovak corps, with the Temporary
Siberian government and the Samara Committee of
the Constituent Assembly. Realizing the futility of
cooperation with the white movement, A. Validov.
initiated transition of the Bashkir government on the
side of Soviet power. As Chairman of the Bashkir
revolutionary Committee, he held talks with the
commander of the Red Army, the leadership of the
Central Soviet power (V. Lenin, 1. Stalin,
Ordzhonikidze, L. Kamenev, Pyatakov, L. Trotsky),
which resulted in the conclusion of bilateral
Agreements on education Bashkir Autonomous
Soviet Republic on March 20, 1919. Thus, A.
Validov was at the forefront of contractual relations
and the Declaration of the Autonomous Republic of
Bashkortostan.

After the signing of the Agreement A. Validov
directed their energies and knowledge to revive the
economy, culture and social sphere, that is, the
normalization of relations in the republic.

Constantly emerging differences between
Bashrevkom, party organizations, estimated value the
revolutionary committees, and the Central authorities
of the Russian Soviet Federation, has led to the fact
that the centre has withdrawn A. Validov from the
republic. May 19, 1920, the Soviet government
unilaterally issued a decree "About the state structure

of the Bashkir Autonomous Soviet Republic”
according to which the legal status of autonomy was
severely curtailed. These events clearly demonstrated
the reluctance of the Centre to cooperate with
Bashrevkom and provide Bashkir people the right to
take control of our autonomy. This was the cause of
the break Validov with the Soviets, in June 1920, he
left Moscow in Turkestan. In addition, in July, 1920,
I Bashkir Congress of Soviets decided to stop the
activities of Bashrevkom headed by A. Validum, the
leaders of the movement for autonomy were
identified as "nationalists-Validovs". It was started
cleaning all the police stations from Bashkir
bourgeois nationalists associated with Validov.

Although the attempt to create one of the first
autonomies in Russia, with local autonomy in
economic and cultural matters, was defeated for the
role of A. Validov, in the formation of federalism is
invaluable. Formed by example of the Bashkortostan
national-state formations with truncated rights in the
post-perestroika period has gained such a degree of
economic, cultural, political independence partly,
which has transcended national and cultural
autonomy. To such autonomy sought A. Validov.
and his associates.

After the break with the Bolsheviks A. Validov
in 1920 joined the armed resistance to Bolshevism in
Turkestan. Participated in the congresses of the
peoples of the East, has pioneered the integration of
several disparate socialist parties in the Central Asia
into a unified political movement (Turkestan national
Association) for the implementation of genuine
autonomy of the Turkic peoples in Russia. He
became the head of the Turkestan national Union and
adopted a common political platform Association,
which provided for the construction of the Turkestan
independent, democratic, secular state with a
Republican form of government; In the basis of state
- democratically elected Parliament, an independent
judiciary, local government, freedom, personality,
equality of all citizens before the law, the transfer of
land dehkans (peasants) in private ownership. Ideas
of A. Validov were implemented after the collapse of
the USSR.
The third stage of formation and development of
state and law views of A. Validov, (1923-1970 years)
is associated with emigration and scientific activity
of the scientist-orientalist.

Planning a period of life and activity of A.
Validov began with 1923. He was engaged in
scientific work, in search of rare manuscripts visited
Iran, Afghanistan, India, focused and socio-political
activities. In June 1923 in Kabul under his
chairmanship held a meeting Turkestan" national
unification. The meeting adopted decisions on the
organization of movement of Turkic peoples abroad.

Later in Europe (Paris, Berlin, Prague) A.
Validov, taking part in scientific conferences on
Oriental studies, met with leading Orientalists,
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praising his work on the study of the history of the
East. Also A. Validov was actively involved in
political activities, taking part in conferences of the
parties and unions, in particular, of the Congress
socialist party on 24-25 December, 1924 in Berlin.
In 1925 A. Validov moved to Turkey and was invited
to work at the Ministry of culture in Ankara, a
member of the scientific Commission. On his
initiative opened the Academy of Sciences of
Turkey, the Turkish Institute of history and language
at the Academy of Sciences, Turkish and Turkish
archaeological geographical society.
In 1927 A. Validov going to a professorship at
Istanbul University, was engaged in scientific
activity. Many of his works in this period is devoted
to the folklore, literature, linguistics, Ethnography,
and historical geography. In the spotlight of scientific
activity — history-social-political problems.

The integrity of the Professor did not give the
opportunity to stay in Turkey. The views of A.
Validova on fundamental problems in the history of
the Turks came into conflict with the official view of
the Turkish historians and the first President of the
Turkish Republic M. Kemal. Speaking at the historic
Congress in 1932, he rejected the idea of the Turkish
President about the desertification of Central Asia,
hence the idea that to the Greeks of Anatolia was
inhabited by Turks. A. Validov was subjected to
harsh criticism from their long-standing opponents of
S. Maksudi and G. Itshaki (performed in Russia for
the creation of a unitary state), who accused him in
the next attempt the separation of the Turks.

In 1932 A. Validov moved to Vienna and
entered the University, where he defended the thesis
of doctor of philosophy. He worked in Germany in
Bonn, and then at the University of Gottingen, where
he lectured on the history of Central Asia and Islam.
Here published the major work of his life "Travel
notes of Ibn Fadlan”, named G. Shpuler "small
Turkic encyclopedia”. Research activities A. Validov
in Germany received the highest rating: the Ministry
of education of Germany assigns A. Validov an
honorary doctorate, and the German society for
Eastern countries welcomed as a leading historian of
our time.
After the death of the President of Turkey, in
September 1939 A. Validov went to Turkey, where
he again had the opportunity to work as a Professor
at Istanbul  University and study science.
In 1944, in force policies A. Validov was accused of
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The analysis of the problems of spiritual life of
society, questions related to its culture, largely
depend on the characteristics approach to the
definition of the culture. Today there are many
definitions of this concept. This diversity is due
primarily to the objective ambiguity of culture. "The
richer to be determined subject," wrote Hegel, i.e. the
more different parties it is considered, moreover, are
different definitions given to it" [1].

Each of the sciences that study the questions of
culture, based on their subject of study, reveals it
sides and relations that fall within the range of
consideration of this science. The increasing role of
culture in society, the progress made in scientific
thought is largely responsible for the increased
attention of social scientists to theoretical and
methodological questions of spiritual culture.

The history of the philosophical development of
theoretical problems of culture dates back to the
XVIHI -  XIX centuries. Schelling, Hegel,
Schopenhauer, Herder and many other philosophers
have considered culture in the mainstream of
classical idealism, where the basis is, as written by
other scientists, was taken "only one type of labor, it
is abstract and spiritual work" [3].

The formation of the spiritual world
comprehensively, harmoniously developed
personality involves the use of complex and system
approaches in the process of education. A
comprehensive and systematic impact on all factors
of formation of spiritual culture from socio—
economic relations to ambient educate the moral—

psychological atmosphere is necessary in the process
of educational orientation of students.

The creation of a culture of personality, which
includes the effect of both objective and subjective
factors that interact with each other is not only the
result of a conscious and focused on it impact, but
also spontaneously, under the influence of objective
conditions of people's lives.

The objective conditions for the formation of
the younger generation is not always enough to
accurately and fully reflect the features of its age,
professional and individual — typological nature.
Only organic link between the effects of objective
conditions and the subjective factor can provide
purposeful formation of the spiritual world of the
personality according to a given pattern.

This  explains the importance of a
comprehensive, systemic nature of the formation of
the spiritual culture of the students. This process
must strictly comply with the requirements of social
life, constituting an integrated system.

Speaking qualitative indicator of the spiritual
life of society, spiritual culture in its structure
identical to the structure of the spiritual realm of
public life, which as a system is a unity of
components such as spiritual activities, spiritual
needs, spiritual use, social institutions, and spiritual
relationships and communication.

One of the advantages of the system approach is
that it gives the opportunity to explore the unity and
interconnection of all components of spiritual
culture, to analyze the processes underlying the
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formation of the spiritual world of the personality in
the conditions of the country, reforms in all spheres
of social life, to reveal the regularities of the
formation of harmonious development and socially
active person.

The full development of personality, formation
of aesthetic, environmental, moral and creative
elements of spiritual culture among students is one of
the tasks of educational work in various educational
institutions. And the task of teachers — to educate
future young workers and specialists so that as they
were leaving institute, they were able to bring beauty
in life, in work, in relationships of people. The main
elements of spiritual culture cannot be formed
separately from each other. They are closely
interrelated.

The analysis of the theoretical and practical
basis of forming cultural identity in the years of
independence of the Republic of Uzbekistan has been
the subject of many researches of scientists. Modern
researches are paying considerable attention to the
concept of spiritual culture, its essence and content.
Culture and spiritual culture in particular, is
organizing the content elements of political culture,
moral culture, economic culture, legal culture,
aesthetic culture. These elements of culture are
formed and developed together with the enrichment
of the life of the person and society. In turn, the rise
of cultural elements enriched by close interrelation of
socialization in the process of personality
development. The focus objectives of the personality
will be known in the future, the formation of beliefs
in the worldview of the person. Each person in
society has their own unique beliefs, views on which
is based the formation of a humanistic type of
perfection of spiritual culture. Thus, the identity
formed national, religious and human values such as
humanity, patriotism, interethnic harmony, religious
tolerance, political consciousness. The formation of
the spiritual culture of the person, its enrichment
socialization, continues to become more complex and
the value of each social system, in a certain political
influence. For example, during the former Soviet
system of spiritual culture of personality was filled
with Communist content and subordinated to the
ideas of collectivism, equality, and national and
religious values is ignored. In these circumstances,
the spiritual culture of a person is not only
developed, but also limited to spiritual freedom.

The question of spiritual culture of the person
appears to be wide-ranging philosophical category
and therefore all its processes to describe is not so
easy. The formation of the person's spirituality,
particularly enriched at the expense of objective and
subjective factors inherent in the development of
human history. This is socio-economic, spiritual and
moral way of development of society. In particular,
this historical process of national and religious values
form the basis of spirituality. As we know, every

man that cometh into the world, from the beginning
to the end of their life absorbs the specific features of
their region, customs, traditions, rules and conditions
of individual and social life, all these values are of
great importance for man and mankind. The person
always feels the impact of their educational
orientation [1]. Also "the historical formation of
these values will have a value for all the phenomena
of man and mankind" [2].

In each person the formation of spirituality is
based on his material and spiritual needs. As material
and spiritual needs filled with certain content and
have an obvious difference compared with each
other, which can be shown. For example, spiritual
need, according to most scientists, based on
education, enriched by heredity (writers, painters,
sculptors and owners of other professions have such
abilities). However, in our view, the existence of
individual abilities in each person produces spiritual
culture of a person and requires tireless work,
continuous improvement, hereditary and acquired
abilities. The subject of this typical process of life
not only customized, but also along with this
individualization in a sense generalizes [3].

A material need also goes through the stage of
formation in the development of personality. A
material need for each person is living conditions, the
quality and standard of living, environment, clothes,
in general, all that is necessary for material well-
being. All this is achieved through the purchase and
sale, whereby all which is acquired. This state, on the
one hand, is a certain life for each person, and on the
other hand, creates in people, not only religious
values, but also manifests in adherence to generally
accepted laws prevailing in the society.

Theoretical bases of formation of spirituality of
the person laid such prominent scientists and
philosophers as Socrates, Plato, Aristotle, Kant [4]
and others. These scientists in their views considered
the problem of the relation between the person and
society or place of the person in society. In this
aspect of consideration of the personality of the focus
was on harmonizing individual and social in the
individual, the spiritual with the material. Especially
the problem of spirituality in the person becoming
fundamental in ancient philosophy since the age of
Socrates. Only Socrates linked vital necessity of
spiritual culture of personality and its continuous
improvement over the whole life of the person.
Modern philosophers and researchers of the problem
of spiritual culture of a person basically updates the
views of the ancient philosophers and adapt them to
given conditions.

Scientific understanding of the person in its
internal formation also has a system of religious
philosophy. If in the philosophy of the ancient period
the focus was on the spiritual principle person itself,
in the Medieval philosophy takes a turn for the
supernatural spiritual beginning. For example, in the
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teachings of Christianity spirituality is understood as
a synonym for spirituality supernatural, "individual
substance", specialities of the mind, intangible spirit
as part of God in man.

The philosopher of the New age R.Descartes
suggested a dualistic beginning in man. According to
the German philosopher Immanuel Kant is the
spiritual principle in man distinguishes us from the
animal kingdom [5]. English philosopher John.Lock
emphasized the ability "to think intelligently" in
man, as a manifestation of spiritual culture [6].

Also as in the West, in the East the idea of
spiritual culture was the center of attention of
Oriental scientists. In particular, scientists of the
Central Asia have devoted considerable space in their
works to this phenomenon. Initially, the concept of
spiritual culture was contained in the sacred books of
the peoples of this region — Avesto and the Orkhun
inscription [7].

The Eastern thinkers Abu Nasr al-Farabi,
Abulgosim Firdawsi, Abu Abdulla Horazmi, Abu Ali
Ibn Sina, Abu Rayhon Beruniy, Abu Abdulla
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Introduction. One of the defining features of
the modern world is a common imbalance in the
relationship of the natural environment and human
development. Imbalance is associated with scientific
and technological progress and threatens crises of
axiological nature. The aggravation of social
contradictions and changing picture of the world
associated with the changes in the representation of
values in social structures and educational space has
led. The University loses its cultural function and
loses its status as a model of society that leads to the
crisis of the foundations of the idea of the University.
B. Ridings in the «University in ruins», which
characterizes  the  modern  University  as
«posthistorical», believes that he ceases to participate
in the «historical project of humanity» [8, c. 26] both
survived. Confirmation of this statement he sees that
the modern University is losing its role, its function
«by the manufacturer, the protector and propagator
of the idea of national culturey» [8, c. 24]. In the last
decade of the twentieth century was aware of the
exhaustion of the social doctrines of the device
aimed at practical results, for example, the concept of
«social state», «social market economy», national
models (Swedish, Israeli, Japanese, South Korean,
etc.). At the UN Conference on environment, held in
June 1992 in Rio de Janeiro, in which the leaders of
179 countries recognized that the Western model of
civilization development is not just exhausted, but
can be seen as leading to social, economic and
environmental disaster. As an alternative adopted the
«sustainable development strategy», based on the

interaction and harmony of the triad «Man — Society
— Nature».

Dialogue as a strategy in modern educational
space. A new strategy must be reflected in the
education system. In the research literature on the
subject emphasizes the humanistic nature of the
dialogue as a strategy in the education system. So,
Novozhenina E. V. notes that «The structure of the
dialogue fills the process of education of a
humanitarian sense» [6, p. 99]. Semenova, Y. L.
emphasizes that «The use of the dialogue of cultures
as a resource of formation of communicative
competence gives educational process of personal-
activity orientation. This resource involves the
learning of all participants in the educational process
ability to listen and question, to accept and to doubt,
to wonder and admire, argue and persuade» [9, p.
90-91].

Questioning is actualized in the dialogue not as
a representation but as a semantic horizon. This
provision justifies the prospective nature of the
dialogue, since mind emanates from certain
ontological foundations that contribute to the
implementation of understanding by the participants
of the dialogue of an issue. According to the system
of sustainable development, the role of education lies
not only in the process of updating and spreading
knowledge. Education is a social institution which is
regarded as the main instrument of implementation
sustainable development concept, which determines
the relationship of the concepts of education and a
new model of civilization development. In psycho-
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pedagogical aspect, it is possible to trace a close
connection to individual human development and
how the process of «mastering» living environment
that involves the assimilation of norms, patterns and
principles of organization of external space and time
[3]. As noted by V. G. Lankin, E. E. Lankina
«Personal meaning in the competence approach
means the adaptation of the individual to society, not
a rethinking of sociality in the coordinate system of
the human personality» [4, p. 10]. For the modern
concept of education is characterized by a
recognition of the uniqueness is included in this
process of personality and individuality educational
trajectories. The educational process has a significant
impact on the entry of a person into the socio-cultural
space, the nature of man's relationship with the
environment in the aspect of its value perception,
which is important in the analysis of features of
modern educational process. For modern education
becomes important indicator of efficiency, the degree
of which is reflected in various rankings. Fair is a
point of view E. V. Bakeeva, which in the article
«The Ontological context of the ideology of the
rating», notes that the process of «hierarchical
ordering has a distinctly evaluative connotation and,
thus, has the ability of ideological influence» [1, p.
107]. The rating interpretation of E. V. Bakeeva as
«backup», «which can perform its guiding function
only take into account its secondary and simulation,
«naturey», if there is hypostatizations of this
secondary reality» [1, p. 111]. Educational space
becomes effective only when the perception of his
subject as meaningful, valuable for its personal self-
regulation and self-development. Dialogue as a
strategy in the modern educational space is
associated not only with the broadcast of knowledge,
but the creation of a unique space in the learning
process. This unique space is creative and requires
not only knowledge of learning technologies, but
also creativity. As rightly pointed out by O. N.
Tomuk, «Creativity, as a form of change, renewal, is,
on the one hand, continuation of evolutionary and
nonstationarity, and, on the other hand, has its own
foundation — consciousness. In ontological terms
creativity is the synthesis of natural development
potentials of being and human’s creative activity
with the presence of unconscious and conscious,
casual and indispensable» [11, p. 1295]. Full
development and healthy functioning of the human
psyche that are included in the educational process at
all levels is open, intense interaction, dialogical in
nature.

B. Ridings, criticizing traditional attitudes
towards the University as to the «chief of the national
Institute of culture», holds «structural diagnosis of
the modern transformation of the institutional
function of the University» [8, c. 22]. «The
University in ruins» is an attempt to analyze the
changing role of the University. The University must

become a «place of mind», a place where think
together, but not uniformly: «No authority is not able
to interrupt the pedagogical relationship, there is no
knowledge is able to deliver us from the task of
thinking... Posthistorical University is likely to
abandon aspirations to join the authority and
autonomy in the community rallied around some
ideas» [8, c. 202]. First, according to B. Ridings goes
«institutional pragmatismy, i.e. the recognition that a
modern University «is an institution that loses the
need for a transcendental justification of its
functions» [8, c. 220]. The idea of «posthistoricaly»
the University, he describes using three ideas: first,
the education has no boundaries; secondly, the
University is not only reproduced the system of
professional competence, but also constantly
demonstration of borders; thirdly, the creation of
dissensual community. Plan B. Ridings «is the anti-
modern redefinition of teaching and learning... as
arenas of ethical practices, not as a means of
transmission of scientific knowledge. In this case, the
teaching begins to answer the question of justice and
not the criteria of truth. We must learn the teaching,
and give him justice» [8, p. 202]. Teaching as
dialogue necessarily involves the practice of
problematic interpretation of educational material,
which, according to O. I. Vaganova, «is that the
teacher does not give knowledge in finished form,
but puts students problems, prompting them to seek
ways and means of solving them. The problem itself
paves the way for new knowledge and methods of
action. Fundamentally important is the fact that new
knowledge is not provided for the information and
for solving the problem or problems» [2, p. 10].
Traditional  pedagogical strategy based on
«consumption» ready-made science does not lead to
the formation in the minds of students the model of
future real activity [2, p. 10].

A fundamental feature of the equilibrium
linking personality with the surrounding life and
educational space dialog is mediating the relationship
of personality with the environment, which, as noted
by Y. S. Pesockii, can be considered as the context of
the theory of social metabolism (the harmonization
of relations with the environment) [7]. This
conception is fundamental to accountabilities the
vision of the world that leads to the inclusion of
views about the optimal ways and means of
metabolism, which involves the harmonization of
information environment and the value-orientation of

priorities. Value meanings in the personality
structure manifested in the peculiarities of its
adaptation, which is possible thanks to the

technology of active development. As noted by E. V.
Bakeeva, «recognition of the existence of the sphere
of real being, grasped by the mind, as opposed to a
rational calculus of the sphere of various «illusionsy
incompatible with the ideology of the rating, shall
not act as its ontological context. Thus, it is
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necessary to assume that moving from the periphery
to the center of attention of modern man as its
ontological Foundation can have no claim, but, on
the contrary, the negation of being as that "really
are"»» [1, p. 109]. Problem of the dialog strategy of
teaching allows to revive the tradition of pedagogy of
dialogue in action, founded by Socrates, for whom
blending dialogism, philosophy and education.
Dialogue is a unique space of meaning where the
learner plays an active role that allows to create what
«did not exist», a new. In this regard, important in
the process of learning becomes the vector of
development of learning process that involves the
creative process as ... as a birth process of the new,
is directed from nothingness to being: creativity is
not simply multiply the diversity of forms of
existence, but also generates a fundamentally new
things, gives a qualitative extension of the current
being. “The new” is the arising and becoming being»
[11, p. 1294]. The need for studies using non-
classical ways of describing the mechanisms of
Constitution of objectivity, where the decisive is the
concept of «dialogue» is determined by what the
«visiony» enriches the consciousness of life value and
is regarded as a fundamental principle in the study of
human nature and the ontological structures [10]. In
this regard, we agree with the opinion Tomyuk O. N.
that «Creativity and lawmaking in the ontological
aspect appear as a universal human ability to
transformation, changing and improving of existence
and his own development, in other words, in the
creative process human builds himself, creates his
own personality» [11, p. 1298]. The dialogue is an
opportunity, which gives a person the ability to be
«inside» meaning, in co-existence, which is always
the consistency and meaningfulness, experienced and
lived in a joint «space». Dialogue is a joint presence,
co-existence that breeds, including in the educational
space of the mode of this presence.

The dialogue is what makes a person is
embedded in the learning process. The dialogue is
associated with the space of being, having and event
in nature, in which the consciousness is embodied in
the prospects of its ongoing vision. Thus, a possible
basis for defining the space of learning, in which
consciousness acts as a universal interoperability,
thanks to which «possible» becomes «realy. A
certain value or meaning always occurs in connection
with a specific event or state of affairs, however, any
circumstance acts as a «state of affairs» only when it
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HNHTEPIIPETAIIMUOHHBIE BO3MOXKXHOCTH ITPOLNECCA BTOPUYHOI'O BOCITPOU3BEJIEHUA
COJEPXKXAHUSA TEKCTA

Annomayusa. Cmamoes nocesujeHa npooieme NOPOHCOEHUs 8MOPULUHO20 MeKCmAd. AHAIU3Upyomecsa mooenu
nPoOU3600CMea peuu, npoyedypbl NOPOHCOEHUs BMOPUYHO2O MEKCMA, ONUCLIBACHICS B3aUMOCEA3b C NPOYeccamu
nepepaoomku peyegoll ungopmayuy, peguexcuu, ocmvicieHus. Aemop npuxooum K 6bl800y O MOM, UMO
XAPaKmMepHbIM NPUSHAKOM BMOPUYHBIX MEKCIMO8 BbICTYNAEen MHOMCECMEEHHOCHb MEeKCMOBbIX UHMepnpemayul.
Teopueckuii xapakmep uHmepnpemayuu mexKcma 3asUCUm Om KOMMYHUKAMUGHOU 3a0ayl, A3bIKOBOU
KOMNnemeHyuy peyunuenma.

Kniouesvle cnosa: emopuunvili mexcm, unmepnpemayus, NOHUMAKUe MeKcma, npoyeoypsl CepmuvleaHus u
DA38ePMbIBAHUS.

B nocienHee BpeMs Hal0Jro1aeTcst OTpaXkarolIye MoCieI0BaTeIbHBIA Mepexo ] YeIoBeka
MOBBINICHHBI WHTEPEC YYCHBIX K  OCOOCHHOCTIM K O4YepemHOW CTelmeHH oO0paboTKu HH(pOpMaImH
BTOPUYHOTO TEKCTa. TeMa SBIsETCS aKTyallbHOH, Tak MOCJIC 3aBEPIICHUS PAOOTHI HAa MPEBIAYIIEM YPOBHE.
KaK TIpoIlecC TMOPOXKACHHUS BTOPUYHOTO TEKCTa BriocrencTBun  MOSIBIITICH  MOJAETH  ITapaUICITbHOMN
HAIlIe]I CBOC OTPaXCHHE B paboTax 3apyOeKHBIX H nepepaboTKU peyeBoit HH(POpPMAIK, OCHOBAHHBIC HA
OTEYECTBEHHBIX HCCJICIOBATEICH. YueHpIMH TIpU3HAHUU BO3MOXHOCTH OJTHOBPEMEHHOM
BBIJICJIEHBI T€HEPaTUBHBIE, YPOBHEBO- nepepadOTKY peyr Ha MHOTUX YPOBHsX [2, ¢. 75].
CHHTAKCHUYECKHE, CIIEHapHbIe MOJEIH, MOJIEIH I''. lcenbaeBa B XOA€ aHAIM3a HAYYHBIX
YIpaBIICHUST BapHaIlAsSIMH SI3bIKa, TICUXOJIOTHYECKHE, JIAHHBIX O COCTOSHUU TIPOOJIEMBI  MOPOKIACHUS
«1eATeIHLHOCTHBIEY, «KOMMYHHUKATHUBHBIEY, BTOPUYHOTO TEKCTAa B MEXIUCIUIITMHAPHOM 3HAHUH
«KOTHUTUBHBIE» U Apyrue moxaenu [1, c. 69]. Llenbro BBEISIBHJIA WX pas3lIMiWe B ILEIIX W OPUCHTAIMK Ha
JAHHOM CTaThbU SIBJISICTCS BBISIBJICHHE BOCCTAaHOBJICHUE  pa3HBIX  acClleKTOB  peueBOM
OCHOBOIIOJIATAIOIIMX ~ MEXaHU3MOB W TPOLEAYP NeSTENIbHOCTU.  TaK, Junesucmuueckue Mmooenu
MOPOXKIEHUSI BTOPUYHOT'O TEKCTA. MOPOXKJIEHUS] PEUU CTaBSIT CBOEH 3a1a4yeil ocBelleHne

ITonumass Mo MOJENTBI0O «KOHCTPYUPOBAHHE PO  SI3BIKOBBIX SIBJICHUH, CIWHMI], KaTCropuil B
00BEKTa MO CYyHOICCTBEHHBIM TNpu3Hakam», B.II. pEUeBO  NEATETBHOCTH, IOAPOOHOE  OIMUCAHUE
bensHuH omuchIBaeT MepBble MOJAETU MTPOU3BOJICTBA KOHKPETHBIX YCIIOBUH M OCOOEHHOCTEH MPOTEKAHUS
peun Kak MOJENH TMOCJIeIOBaTeNbHON 00padoTKH, MIPOIIECCOB TIOPOXKICHUS pedn.
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THcuxonunesucmuueckue mooenu, B OCHOBE KOTOPBIX
nexut Te3uc JI.C. BeIrorckoro o mepexoie OT
MBICTI K PEYd B TIPOLIECCE MOPOKICHHUS PEIEBOTO
BbICKa3biBaHus [3], OTpakaroT CyTh M XapakTep
MCUXUYECKUX TPOLECCOB B  PEUYEMBICIUTEIHHOM
JIeATeNbHOCTH. [IpoyedypHuble MoOeau BO3HUKAIOT B
KOHTEKCTE€ CO3JaHUsl MAIIWHHBIX [POrpaMM H
METOJIOB  MPOTPaMMHUpPOBaHWs. byaydnm  TecHO
CBS3aHHBIMU C KOTHUTOJIOTHEH, OHM HalpaBJIeHbl HA
H3yYeHHE KOTHUTHBHBIX, ITO3HABATEIHHBIX
MIPOIIECCOB, a TAKXKE CII0COOOB MOJTYYECHUS, XPaHCHHS
Y WCTIOJIb30BaHUs CTPYKTYp 3HaHus [1, c. 69].

ITo muenuto B.I1. bensauna MHOTHE Teopuu U
MOJIETH  PEYEHPOU3BOJICTBA OOBEIUHACT EIUHOE
HaTpaBJICHUE B TPaKTOBKE MIPOIECCOB
PEUEHIOPOKACHUS: «IPOIlECC IPOU3BOJACTBA PEUH
3aKIIOYaeTcss B TOM, YTO TOBOPSAIIUN IO
OTIpeICTICHHBIM MpaBMJIaM NEPEBOAUT CBOIl 3aMblcen
B peveBbIe €AMHHUIIBI KOHKPETHOTO s3BIKaY. [2, ¢. 85].

PaccmarpuBass ~ mporecc  HOHMMaHHMsA U
MTOPOXKACHUE TEKCTa KaK «OCBOEHHE Pa3yMOM TOTO,
YTO MPUCYTCTBYET WIH Jaercs HessBHO», .M. borun
CYMTAET OCHOBOI JAHHBIX MPOIECCOB PedIIEKCHIO, B
pe3yiapTaTe  KOTOPOW  «PEIUIHEHT  CHOCOOCH
colepxaTeabHO IepenaTb TEKCT, He MMEIOLIUH
MPSIMBIX HOMHHALIUI, B BHJIE TEKCTA, COCTOSIIETO U3
NPSMBIX HOMUHAIMH». OCBOCHHE CMbICTIA TEKCTA, 110
MHEHHIO YYEHOTO, MPOHMCXOIWUT IBYMs CIIOCOOaMH:
MMOCPEICTBOM HWHTEPIpPETAlMA W WHTYHIUU. Ecim
BTOPHYHBIN TEKCT CYIIECTBYET KaK
JIECTBUTENIFHOCTh, TO CMBICT YCTaHaBIHMBAeTCS B
xoze uHTepnperanuu. CMBICT yCMaTpHBaeTCs «IIO
HHTYHIIHNY», KOTIa SI3BIKOBAs IMYHOCTH B PE3yIbTaTe
pedrexcun MOTEHIUAIBHO JIEMOHCTPUPYET
TOTOBHOCTb IIPOM3BECTH BTOPUYHBIH TekcT. Oba
crocoba OCBOCHHS CMBICTA TEKCTa PEaTU3YIOTCA

yepes TOTOBHOCTb «K nepesuIpadtCeHuio,
ABNAIOUEMYCST  TUHSBUCUYECKUM — KOPPeNimoMm
perexmuenou  cnocobnocmu  4enogexka».  AKT

MOHMMaHUsg Tekcra, 1o cioBam [.M. boruna,
MPUBOAUT K 0OPA30BAHUIO 3JIEMEHTOB HOBOTO OTIBITA
(HOBBIX OPraHMU30BaHHOCTEH), T.€. K HEKOTOPOMY
[eIOMY, COJIIEpXKAaTeIbHO HE COBHIANAIOIIEMY C
cyMMoii cBoux uacteit [4, c. 321].

Lenbi0 MOPOXKACHUS BTOPUYHBIX TEKCTOB, IO
Muenunto I'.U. NcenbaeBoi, sBISIETCS HE «CO3aHHE
0co0oif JIEHCTBUTEIILHOCTH (cmpIca) pu
CTaTUCTUYCCKOW (PUKCAIMH MPOIECCOB MOHUMAHUS,
U HE BO3MOXKHOCTH aHAJIM3a MBICIUTENBHBIX (IIHpe
- TICUXUIECKUX) aKTOB u YIIpaBIICHUS
(MonmenupoBaHus) paccyxaeHusMuy». [Ipu sTom He
(ukcHUpyeTcss ~ MOTHOE  COOTBETCTBHE  MEXKIY
M300paXECHUEM U TEM, YTO H300paXkaeTcs, TaK Kak
caMo M300pakaeMoe He SIBISETCS CyMMO# HPOCTOTO
ynBoeHust nzobpaxenus [1, c. 64]. B aroit cBs3m
I''. HcenbaeBa TMOMYEPKUBACT HEOOXOAUMOCTH
M3Y4YEHHUS] MEXAHHU3MOB TOPOXKACHUSA TEKCTOB, Kak
LEeNBbIX PEYEBBIX MPOU3BENECHUN B EIMHCTBE UX
MPU3HAKOB H KaTeTOpWI, a TakkKe Xapakrepa

JeATETBHOCTH YeJIOBEKA IPH PELEIINN TEeKCTa, a He
MIPH €T0 MpOoayKIuH [1, c. 64].

W3y4ass mpobieMy NpPOM3BOACTBA BTOPHYHBIX
TEKCTOB ¢ TOUKH 3peHus aepusarosoruu, H.JI. T'ones
UCXOIUT W3 TOTO, YTO OCHOBOIIOJIATAIOMINMHU
OpoueAypaMyd MpU MOPOXKIAEHUUM TaKOTO THUIA
TEKCTOB BBICTYNAIOT MPOIEAYPHl CBEPTHIBAHUA U
pa3BepThIBaHUS, COOTHOCSIITHECS c
PEUEMBICIUTEIBHBIMU  TIPOLIECCAMHM  BOCTIPHUSTUS U
BOCIIPOM3BOJCTBA  pedeBoro  coodmenus  [5].
XapakTepusysl BOCIPHUATHE TEKCTa KaK MPOILECC €ro
CBEPTHIBAHUS B «CMBICJIOBOM CTyCTOK» (CMBICIOBOM
WHBAapHaHT), PENPOAYKIHNIO TEKCTa — KaK OOpaTHBIH
MpOIeCcC, TPOIECC pPa3BEPTHIBAHUA CMBICIOBOTO
WHBapHaHTa B  HOBYI0  TEKCTOBYIO  (opmy
(BapuaHTHI), YYEHBIIl IOHUMAET MOJ «BTOPUYHBIMU
TEKCTaMH  «KOJIOBBIE TpaHc(opManum», B OCHOBE
KOTOPBIX 3aJI0’KeH CYObEKTHBHBIH MOMEHT [5, c¢. 23-
27].

C.B. HonoBa TOXE€ NpPU3HAET HPOLEAYPHI
pa3BepThIBaHUS ~ OCHOBHOM  IpOLEAYypOll  IIpu
BTOPUYHOM BOCIIPOM3BEIICHUH COJAEPXKaHUS TEKCTa
[6]. ITon BTOPHUYHBIM BOCITPOHM3BEICHUEM
COJCpKaHUs TEKCTa YIEeHBIH MIOHUMaeT
«paclpeiMEUUBaHUE  CMBICIa  €r0  OHOPHBIX
KOMIIOHEHTOB ITyTeM SKCIUIMKALUH CKPBITOTO B HUX
COJICpKaHMS IPUBBIYHBIMY (YMECTHBIMH) JUISl aBTOPA
cpencTBaMu si3bIKay [6, ¢. 205]. BeipaskeHue oaHON U
TOW >K€ MPEJMETHOIH CHTyallMd B TEKCTE Pa3HBIMHU
AaBTOpPaMHM C MCIOJIb30BAHUEM PA3THUYHBIX S3BIKOBBIX

CpencTB IpujaeT  [poleccy  BTOPHUYHOTO
BOCIPOM3BEJCHHS  TBOPYECKUI  Xxapakrtep, a
pe3ynpTaToOM  JAHHOTO  IIpomecca  SBISITCS

MOPOXKJIEHUE «YHUKAJIBHBIX PEUEBbIX MPOU3BEICHUM,
COOTBETCTBYIOIINX KOMMYHHUKATUBHBIM YCTaHOBKAM
aBTOpA U €ro S3BIKOBON KOMITeTeHIUM [6, . 206].

ITo muennto A.M. HoBukoBa u H.JI. CyHnoBa
MTyCKOBBIM ~ MEXaHHU3MOM Ipd  TOPOXKICHUH
BTOPUYHOTO TEKCTa SBISIETCS TeMa TeKcTa —
MEHTaJbHOE  OOpa3oBaHME, BO3HUKAIOIIEE B
pe3yibTaTe TOHUMAHUS TEKCTa U MPEICTABIISIONICE
co00lf MaKCHMaJbHO CBEpPHYTO€ €ro CoJepiKaHHe.
Takass Tema SBISIETCS HCTOYHHKOM TIOPOIKICHUS
MHOKECTBA MOTEHIMAIBHBIX TEKCTOB, TaK KaK OIUH
U TOT XK€ MPeIMeT B TI03HABATEIBHON AEATEIbHOCTH
YEIIOBEKAa MOXKET OBITh PACCMOTPEH C Pa3IUYHBIX
ToYek 3peHus [7, ¢. 158].

B.H. Kapmyxuna 00BsICHSICT
MHOKECTBEHHOCTh TEKCTOBBIX HHTEPIIPETAIUi, TO
€CTh KOHCTPYHUPYEMBIX «BO3MOYKHBIX MHPOB)» TEKCTa,
HEJIMHEWMHOCTBIO OpraHM3alMd CMBICJIOB TEKCTa.
Cuntass OCHOBHBIM MEXaHW3MOM BOCIPHUATHA H
OCMBICJICHHSI TEKCTa CEMaHTHYECKYI0 CHCTEMY

TEKCTa, aBTOp YKa3bIBaA€T Ha BO3MO>XHOCTb
@yHKHHOHHpOBaHHH JAHHOT'O MEXaHu3Ma Ipu
B3aMMOJCHCTBUU C SI3BIKOBOM CIIOCOOHOCTBIO

YHUTATENSl W €ro SHUMKJIONCANYECKOW, LEHHOCTHO
OpHEHTHPOBaHHOH 6a30ii 3HaHwmii [8].
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Ilﬂeﬂ O TBOPUYCCKOM XapaKTCPEC OCMBICICHUA U SI3BIKOBOM JIMYHOCTH u JIMHTBUCTHYCCKOM
HUHTCPIIPETAlIUN TCKCTa BBICKa3bIBajlaCb PAHCC B TFCHACPOJIOTHH. B pa60Te JOKa3aHO BJIMSIHUC Ha
pabore M.M. baxtuna: «Brtopoe co3HaHme, pEUETIOpOKIACHHE ocoOeHHOCTEeH [IPOTEKaHUS
CO3HAaHUC BOCIIPUHUMAIOICTO HCJIb3s KOTHUTUBHBIX u OMOIMOHAJIbHBIX ImpoueccoB
DJIMMUHUPOBATH WIn HEUTpaInu30BaTh. MY>X4YUH u JKEHIIWH, 9TO 00YCIIOBIIEHO

Bocnpowussenenne Tekcta CyObeKTOM (BO3BpAILCHHE
K HEMy, MOBTOPHOE YTCHHE, HOBOE HAIOJHCHUE,
[UTHPOBAHUE) €CTh HOBOE HEITOBTOPHMOE COOBITHE B
xku3uu tekctan [9, c. 303]. U.A. Cosogunosa,
MOSICHSISI JTAHHYIO MBICITb, YKa3bIBAeT HA TO, 4YTO
TEKCT, 0e3 B3aMMOJICHCTBHS C YEIOBEKOM OCTAeTCS
OC3OYIIHBIM ~ ««TEJIOMY», IeNmoukoi Quryp, He
CTAHOBSIIIMXCSA 3HAKAMH [0 TeX TIOp, MOKa He
MOSIBUTCSI HEKTO, CIIOCOOHBIN MPUAATh UM 3HAUCHHE)

[10, c. 142].

Pasnoe mnpourenune, mo wMHeHuto E.K.
AOpamMoBOH, OOYCIIOBICHO WHIWBHIYATLHOCTHIO
CO3HAHHUsA, OOpa3yoleil OCHOBY IMOHHUMAaHHUS,

MTOCTOSTHHBIMH M3MEHEHHUSAMHU, KOTOPBIM TOABEPIKEH
MUp U caM guTaresnb. OHO 3aBUCHT OT TOTO, B KAKOW
Mepe pa3BHUTa YenoBedeckas JHIHoCTh [11, c. 98].
B.M. CaBuukuit u E.M. CaBuukas, uzyuas
MEXaHW3M BBIOOpa W OpraHHM3alUdd  S3BIKOBBIX
CPeICTB TPH TOPOXKICHHH PEYH, KOHIICHTPUPYIOT
BHMMaHHE Ha CO3JaHUUd MOJEIH IOPOXKICHHS,
KOTOpass TpPH Yy4eTe COLUAIbHBIX M KYJIBTYPHBIX
(hakTOPOB HOCHT KOMMYHHKATHBHO-TUCKYPCUBHBIIN
Xapakrep. Takoe  cMelleHHEe  aKIEHTOB C
JIOTHYECKOTO Ha KOMMYHHKATHBHO-IUCKYPCHBHBIN

aCIICKT IMO3BOJIUT OCYHICCTBUTDH «Iepexon K
N3Y4YCHHUIO TOBOPAMIETO YCJIOBCKa, co3aaTeiis
pequLD(Hp0H3BeHeHHﬁ, JJIA KOTOpPOIo

FEHEPaTUBHBI MEXaHU3M CIYKUT JUIIb OPYAHUEM
MHTEJUICKTYaIbHO-TyXOBHOU JIeATEILHOCTH,
HaxoJsIIel CBOe oTpaxkeHue B peun» [12, ¢. 772]. B
CBSI3U C TEM, YTO SI3BIKOBAas MOJIENIb CBs3aHA C
JIPYTUMH  MOJIESIMH  (HampuMmep,  BOCHPHUATHS,
MPUHSTHSL JIOTUYECKUX pEIICHUH, PaCrO3HABAHUSI
00pa3oB), aBTOPBHI  BBICKA3bIBAIOT  MBICIbL O
HEOOXOAMMOCTH BBIXOAa 3a Tpeluesibl CHCTEMBI
COOCTBEHHO  f3BIKOBEIUECKMX  Kareropuii. B
Ka4yecTBe €JIMHOTO MeTas3bIKa OTIMCaHUs
MCUXOJIOTUYECKHUX,  KYJIbTYPHBIX M  SI3BIKOBBIX
(hakropoB PEeYCTIOPOKACHUS mpeJyIaracTcs
UCIIOJIb30BAaTh KOMILIEKC 3JIEMEHTOB MOHATHHHO-
TEPMHUHOJIOTHYECKUX  AlMapaToB, CO3JaHHBIX B
pamMKax KOTHUTHBHOW HayKH, TEOPHUHU 3HAKOB, 00IIEH
TEOPUU MOJICNICH B JPYrUX OOIIEMETO0I0THICCKAX
et [12, ¢. 773].

E.C. OmenkoBa wuccineayer TPOIIECCHI
pPEUETIOPOKACHHS, OCHOBBIBasICh  Ha TEOpUHU
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OMOJIOTMYECKUMH M COLMANBHBIMH  (pakTOpamu.
Cpenu OHOJOTHUYECKHX (PAaKTOPOB 0CO00C 3HAUCHHE
UMEeT  BIMSHHE  TOJIOBBIX  TOPMOHOB W
¢yHkuMoHanbpHas — acummerpuss  Mmosra.  Cpenu
CONMANBHBIX (PAKTOPOB Kak 0COO0 BAYKHOE BEIICICHO
OCBOCHHUE T'CHJIEPHBIX POJICH B XOJIe COIMAIN3AINH.
E.C. OmenkoBa ompenenuia [ABa Tapamerpa
MOJIOBBIX ~ pa3inuyuil  nucbMeHHoW  peun. K
napamempam nepeozo Nopadka OTHOCATCS Te,
KOTOpBbIE TPOSIBUJINCH BO BCEX THUIAX TEKCTOB
MYXYHUH M OKCHIIWH, T. €. HE 3aBHUCSIIUE OT
CUTYallMOHHOW W NO3UIMOHHOW poau asTopa. K
JAaHHOMY  THUIy  OTHOCATCS ~ KOJMYECTBEHHBIC
MOKa3aTeN: KOJUYECTBO CJIOB M  KOJIUYECTBO
NPEIOKEHNH, KOJMYECTBO OIIMOOK, KOJINYECTBO
OTPHIIATE/ILHBIX YaCTHUI[ U MIPHCTABOK, pa3HOOOpasue
CJIOBaps, KOJIMYECTBO TEPMUHOB, YIOTpeOIeHUe
peueBbix Kimme. K KayeCcTBEHHBIM I0Ka3aTessiM
OTHOCATCSA Ha3bIBaHHE COOCTBEHHBIX SMOIINH
xeHMHaMu. K napamempam emopozo nopsoka
OTHOCSITCSA T€, KOTOPbIE MOSBIAIOTCS, YCUIMBAIOTCS
WIN WCYE3al0T TIPH CHENHAIFHOM MPOUTPHIBAHUH
TEHJIEPHON POJIN OCOOCHHOCTH, T.€. 3aBHCSIIUE OT
MO3HUIIMOHHOW W CHTYallHOHHOW pOJIM  aBTOpa.
Hampumep: BpIOOp BHIa TJIAroJIOB M TJIAroJIbHBIX
(dopmM, ymoTpebiIeHHEe KOHKPETHBIX W a0CTPaKTHBIX
CYIIECTBUTEILHBIX, NpeAroYTeHHe
CYILIECTBUTEIBHBIX MY)KCKOTO HWJIM KEHCKOI0 poja,
yrnoTpeOJieHHe 4YacTHI, a Takxke Oojee dYacToe
yIoTpeOicHHE MEPBOTO MM TPETHEro JIMIA JTUUHBIX
MecTouMeHH [13].

Takum oOpazom, aHaJIM3 TEOPETUYECKHX
UCCIEOBAaHUH 1o  mpoOseMe  TOPOXKICHHA
BTOPUYHOTO TEKCTA ITO3BOJIMI BEISIBUTH OCOOEHHOCTH
3TOr0  IpoIecca. ITpouecc BoCHpOHU3BOACTBA
BTOPUYHOTO TEKCTA CBsI3aH ¢ NepepaboTKON pedeBoit
uHdopMalyy, pedaexcueit, OCMBICIICHHEM.
OCHOBONONATAIOIIMMHE ~ NPOLEAYpaMH  JaHHOTO
CIIO)KHOTO  TIpoliecca  SIBISIIOTCS  MPOLETYpHI
CBEPTHIBAHMS U DPAa3BEPTBIBAHHUA.  XapaKTEPHBIM
NPU3HAKOM  BTOPUYHBIX  TEKCTOB  BBICTYIAeT
MHO’KECTBEHHOCTb ~ TEKCTOBBIX ~ MHTEPIPETAIMH.
TBopueckuii xapakrep HMHTEpIpETalMd  TEKCTa
3aBHCUT OT KOMMYHHMKATHBHOHM 3a7a4yd, SA3BIKOBOMN
KOMITETCHIINN PEIUIIHEHTA.

aspekt: monografiya. — Orsk: lzd-vo OGTI. —
191 p.
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