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Abstract

Tashkent, Uzbekistan
DOI: 10.5281/zen0do.7398633

Obtaining the most valuable inbred lines in terms of combinational ability is of particular interest in silkworm
breeding, because it is by this method that breeders derive the most outstanding breeding material for hybridization.
In order to create highly heterotic inbred lines, it is necessary to apply strict selection of inbred lines for viability.
As part of the research, four inbred lines F-1, F-2, F-3, F-4 with plus and minus selection for caterpillar viability
were obtained from large cocoon breeding lines L-51 and L-48. The increasing effect of heterosis of topcrosses,
bottomcrosses and incrosses originating from inbred lines, starting from Js to Js, indicates the constant formation
of high combinational ability as the breeding effect increases on increased and decreased viability of caterpillars

Keywords: silkworm, eggs of the silkworm, caterpillar, cocoon, butterfly, translocation, female, male, sex

regulation, chromosome, genetic engineering.

Introduction

Heterosis is widely used in agriculture and brings
a huge economic effect, but the reason for its manifes-
tation has not yet been fully disclosed.

The well-known hypotheses of dominance, over-
domination, and genetic balance do not give a complete
answer to the question of what causes when crossing
certain inbred lines, not only lead to the restoration of
traits depressed during inbreeding to the level of the
original freely crossing parental forms, but also in some
cases to a significant increase in this level. Meanwhile,
obtaining the most valuable inbred lines in terms of
combinational ability is of particular interest, because
it is in this way that breeders derive the most outstand-
ing breeding material for hybridization.

Based on numerous experiments, V.A. Strunnikov
proposed a new hypothesis for the occurrence of heter-
osis [1]. Based on the concept of the formation of com-
binational ability put forward by him, based on the
emergence of compensatory gene complexes and the
study of the nature of heterosis, it was possible to de-
velop targeted methods of selection for combinational
ability in mulberry silkworms and confirmed drosoph-
ila, barley and peas.

One of these methods is selection against the back-
ground of inbreeding. In order to create highly heterotic
inbred lines, it is necessary, according to the concept of
V.A. Strunnikov, to apply a strict selection of inbred
lines for viability. The effect of such selection can be
verified by further study of heterosis in various related
and unrelated crosses. The most useful and weighty in
the sense of evidence are crosses of inbred lines with
their original breeds: top crosses (breed x inbred line),
bottom crosses (inbred line x breed), and incrosses (in-
bred line 1 x inbred line 2).

In the process of breeding inbred lines for viabil-
ity, there is almost complete repayment of inbred de-
pression in the later generations of inbreeding, the in-
crease in the yield of inbred lines strictly coincides with
the increase in the yield of top and bottom crosses ob-
tained from them, and the formation of combinational
ability basically coincides with the test of inbred lines
in hybrids practiced by breeders after three inbred gen-
erations.

In V.A. Strunnikov's experiments on mulberry
silkworms, the excess of heterosis in hybrids, one of
whose parents was one of the selected inbred lines, is
15-20% or more. This means that the effect of heterosis
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increases by almost 2 times compared to the heterosis
of conventional hybrids.

Confirmation of the concept of the formation of
combinational ability according to V.A. Strunnikov [2],
was reflected in the study of I.Z. Kaidanov [3, 4, 5] on
the genetics of sexual behavior of drosophila. He cre-
ated highly inbred lines with increased and decreased
viability, which in later inbred generations reached the
initial level.

Taking into account possible outbreaks of hetero-
sis in silkworm hybrids during inbred crosses, we set

out to create inbred lines with increased productivity
based on large-window breeds.

Material and methods

Taking into account possible outbreaks of hetero-
sis in silkworm hybrids during inbred crosses, we set
out to create inbred lines with increased productivity
based on large-window breeds. As part of the research
of previous years, four inbred lines F-1, F-2, F-3, and
F-4 with plus and minus selection for caterpillar viabil-
ity were obtained from large-window breeding lines L-
51 and L-48. Their biological indicators are shown in
Tablel.

Table 1.
Biological indicators of inbred lines by inbreeding generations
Lines Generations of | Silkworm vi- Cocoon Shell weight, Shell ratio,
inbreeding tality, % weight, g mg %

X+ 82 X"+ 82" TR X+ 82"

F-1 J4 66,8+2,8 1,65+0,03 384485 23,4+0,2
(increased viabil- J5 85,5+2,9 2,060,03 514+7,5 25,0+0,23
ity) J6 78,4+3,04 1,79+0,02 419+7,9 23,5+0,3

F-2 J4 60,9+4,4 1,73+0,03 395+8,9 22,9+0,2
(decreased viabil- J5 79,1+4.4 2,07+0,64 513+£2,0 24,8+0,3
ity) J6 80,33,6 1,80+0,03 419+8,9 23,4+0,2
Line-51 (Control) 82,5+1,8 2,03+0,03 522+6,8 25,9+0,1
F-3 J4 54,0+£3,9 1,724+0,03 377+8,4 22,1+0,3
(increased viabil- J5 89,14+2,5 2,03+0,07 487+2,1 24,0+0,3
ity) J6 82,4+3,4 1,90+0,03 420+8,9 22,240,3

F-4 J4 53,14£3,5 1,7240,04 405+12,4 23,8+0,03
(decreased viabil- J5 78,6+3,0 1,96+0,03 485+9,1 24,7+0,2
ity) J6 75,5433 1,76+0,05 405+9,7 23,2404
Line-48 (Control) 84,9+1,9 2,11+0,03 521+12,5 25,1+0,2

Our studies have shown that at the level of the
sixth inbred generation, the main biological indicators
of inbred lines have almost reached the control level,
although inbred depression is still manifested by shell
weight (in inbred lines 405-420mg, in the control 522,
521mg) and silkiness (in inbred lines 22,2-23,5%, in
the control 25,9 and 25,1%).

Interestingly, there is no difference in productivity
indicators between the lines with plus and minus selec-
tion. In the F-1 and F-3 lines with selection for in-
creased viability, the cocoon mass indicators of 1,79 g
and 1,90 g and the shell mass of 419mg and 420mg,
respectively, practically do not differ from the same in-
dicators of the F-2 and F-4 lines with selection for re-
duced viability of 1,80g and 1,769, 419mg and 405mg.

To study the combinational value of inbred lines,
a series of different crosses were carried out: top
crosses (inbred line breeds), bottom crosses (inbred line
x breed), and incrosses (inbred line 1 x inbred line 2).

To determine whether the improvement of combi-
national value occurs simultaneously with the increase
in viability, heterosis indices were determined in top
crosses, bottom crosses, and incrosses.

The intensity of heterosis was determined by the
K.B. Svechin formula:

F x 100
Pav

where IH is the heterosis index,

F - is an indicator of a trait in hybrids

Pav- the average indicator of a sign of two parents.

Since bottom crosses and top crosses are just the
forward and reverse directions of the hybrid and, there-
fore, do not differ from each other in genotypic terms,
for the convenience of analysis, we provide data only
on bottom crosses.

Results and discussion

We were able to test inbred lines for the strength
of heterosis at the level of 4, 5, and 6 inbred genera-
tions. Table 2 shows that the effect of heterosis is ob-
served in the viability of caterpillars and the weight of
the cocoon.

This is consistent with the data of S.N. Nasriddi-
nova [6] obtained when working with the SANIISH-21
breed, where hybrids exhibit heterosis in viability and
cocoon mass, starting from the third inbred generation.
According to shell ratio, heterosis is not observed.




German International Journal of Modern Science Ne45, 2022

Table 2.
The strength of heterosis in the bottom crossed by biological indicators in %% to control
Method of Generations of in- Viability of caterpil- Cocoon shell weight, Shteil(l a-
crossing breeding lars, % weight, g mg %’
4 96,1 115,4 110,0 95,7
F-1 xL-51 5 103,2 109,5 109,3 99,6
6 125,1 108,2 108,7 101,2
4 107,0 109,1 107,2 98,7
F-2 x L-51 5 107,2 105,3 107,2 101,6
6 131,1 110,3 110,3 100,8
4 106,6 107,0 105,5 98,0
F-3x-48 5 102,1 107,1 115,0 106,9
6 130,6 100,9 98,9 98,0
4 99,4 94,8 91,9 97,2
F-4 x L-48 5 97,2 106,8 113,9 106,4
6 117,0 103,8 105,1 102,0

From data obtained by R.K. Kurbanov in 2003-
2005, when the first inbred generations were bred, it is
known that the outbred offspring originating from the
first inbred generation has the same indicators as the
outgoing breeds-the second crossing partner.

Starting from the second generation, they increase
by 1-2%, the third by 3-15% and are kept at about the

same level in the 4th and 5th generations, and in the 6th
they rise to 17-31%. Such results can be considered
convincing and quite clearly reveal the process of the
formation of combinational ability. The results of the
cross test are shown in Table 3.

Table 3.
The strength of heterosis in sun crosses by biological characteristics in %% to control
Methoc_i of cross- Generations Viability oE caterpillars, | Cocoon weight, | Shell weight, Shell ratio,
ing % g mg %
4 101,2 101,4 102,9 100,1
F-1x L-51 5 120,8 1111 116,2 104,7
6 136,2 111,5 110,7 99,6
4 83,6 101,4 99,2 97,2
F-2 x L-51 5 112,1 107,2 118,1 109,9
6 125,3 106,5 105,8 102,9
4 108,1 105,0 99,2 94,3
F-3 x L-48 5 119,7 108,7 116,0 106,6
6 124,0 102,0 108,7 104,9
4 93,7 115,0 116,0 100,4
F-4 x L-48 5 121,6 108,7 114,0 104,9
6 127,6 112,1 114,9 102,4

It can be seen that in hybrids originating from dif-
ferent inbred lines in the direction of selection, biolog-
ical indicators are higher than in the original breeds.
Moreover, the strength of heterosis in the viability of
caterpillars increases with an increase in the degree of
inbreeding of breeding material by up to 36%. This
confirms the conclusion about the formation of combi-
national ability in inbreeding, combined with the selec-
tion of viability.

We also investigated the properties of the cocoon
thread. The results of technological tests of bottom

crosses and incrosses are shown in Table 4. The indica-
tors of the yield of raw silk, silk products, and the met-
ric number of the cocoon thread are of the greatest in-
terest to us. There is no significant difference between
all the crosses for the first two of these indicators. But
the metric numbers of incrosses exceed the metric num-
bers of bottom crosses. In our case, incrosses are hy-
brids between inbred lines, selected for reduced (F-2,
F-4) and increased (F-1, F-3) viability. Crosses be-
tween them led to heterosis by the metric number of the
cocoon thread.
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Table 4.
Results of technological tests of bottom crosses and crosses by inbreeding generation
Exit, % .
Hybrids Generations | Raw | Silk _Prod-| Metricnum- | LCUCTh, | Total length of
X ber m the thread, m
Silk ucts

4 35,36 48,92 2092 733 908
F-1 x Line 51 5 42,23 50,06 2676 1175 1175
6 41,80 50,55 3343 1129 1945
4 35,82 51,52 2532 925 992
F-2 x Line 51 5 35,67 51,50 2674 942 967
6 43,78 50,36 2709 1068 1291
4 36,91 51,36 2551 950 950
F-3 x Line 48 5 35,31 50,40 3236 1154 1154
6 36,91 51,36 2551 950 950
4 45,86 54,63 2645 1125 1216
F-4 x Line 48 5 35,55 50,26 2801 900 975
6 41,92 50,09 3057 1099 1275
4 39,11 51,90 2967 783 967
F-1xF-2 5 36,62 50,90 2899 900 975
6 39,11 51,90 2967 783 967
4 34,33 50,33 3003 750 750
F-2 xF-1 5 37,43 52,55 3378 992 1175
6 41,54 51,10 2663 965 1235
4 42,70 52,99 2875 863 1083
F-3xF-4 5 40,00 50,72 2755 750 1035
6 41,81 50,76 3170 1018 1415
4 42,66 51,62 2915 975 1300
F-4 x F-3 5 43,72 52,03 3378 1000 1225
6 4251 51,54 2936 983 1317
Line 48 (Cont.) 39,89 53,97 2924 708 1083
Line 51 (Cont.) 31,96 52,03 2564 420 930

Note™ The length of the continuously unwound (without breakage) cocoon thread

The pattern that we noted by biological signs is
also manifested by technological ones — the increase in
the metric number of the cocoon thread coincides with
an increase in the degree of inbreeding of the lines F-1,
F-2, F-3, F-4 in almost all crosses. Obviously, the
breeding of inbred lines with the use of selection for
increased and decreased viability of caterpillars and
their use in hybridization can lead to the manifestation
of heterosis and the quality of silk thread.

Conclusions

In general, the analysis of inbred lines for the best
combinational ability by creating top crosses, bottom
crosses and incrosses showed that all crosses exhibit
heterosis.

The increasing effect of heterosis of top crosses,
bottom crosses, and incrosses originating from inbred
lines, starting from J4 to J6, indicates the constant for-
mation of high combinational ability as the effect of
breeding increases on increased and decreased viability
of caterpillars in large-window breeding lines Line 48
and Line 51.
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APXMTEKTYPA 3PUTEJBLHOTI'O 3AJIA BEEPHOM ®OPMbL. ®OPMUPOBAHUE BOKOBBIX
OTPAKEHUN
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Abstract

The fan-shaped auditorium has several advantages for the comfort of the audience. But these shape halls do
not have enough lateral reflections, and therefore are not considered to be of high quality for symphonic music.
The article presents the results of theoretical studies of the fan-shaped auditorium to increase the Lateral Fraction
(LF) and improve uniformity sound field due the geometry of the side walls, and specially designed Schroeder
diffusers. The article also describes a geometric method for determining the installation locations of emitters that
form active side reflections. As a result of the research, it was determined that active lateral reflections formed by
VXL (Yamaha) columns combine specially designed Schroeder diffusers make it possible to provide an average
value of the lateral fraction LF of more than 30% over the auditorium sound field in the frequency band from 100
Hz to 1250 Hz.

AHHOTAIUSA

BeepHas gopma 3puUTEILHOTO 3ajla UMEET Pl MPEUMYIIecTB it koMdopra 3pureneit. Ho atu 3amer He
HUMEIOT JIOCTATOYHO OOKOBBIX OTPAKECHUH W HE CIUTAIOTCS KAUeCTBEHHBIMHE TSl CHM()OHUYECKOH My3BIKH. B cTa-
Th€ NPCACTABJICHBI PE3YJIbTATbI TCOPETUUCCKUX I/ICCJ'IGI[OBaHI/Iﬁ 3PUTCJIILHOTO 3ajia Beepﬂoﬁ (l)OpMI)I IO yBCJINYC-
HHIO JI0JTH 00KOBOI cocrasisttomieit Lateral Fraction (LF) u ymydmienito paBHOMEPHOCTH 3ByKOBOTO TIOJIS 38 CYET
reoMeTpuH OOKOBBIX CTEH, U CIEIHAIBHO pa3paboTaHHBIX quddy3opos llpeaepa. Takke B CTaThe OMUCHIBACTCS
TEOMETPUIECKHIA METO/] OTIPEACTICHISI MECT YCTAHOBKH M3JTydaTesiel, GopMHUPYIOIINX aKTHBHBIE OOKOBBIE OTpa-
keHus. B pe3yiibTaTe I/ICCJ'Ie,I[OBaHI/Iﬁ OIPEALCIICHO, YTO dKTUBHBIC OOKOBBIE OTpaKCHUA, C(bOpMI/IpOBaHHLIG KOJIOH-
namu VXL(Yamaha), B codueTanuu co crienuansHo paspaboranusiMu quddysopamu penepa, no3sossior obec-
MIEYUTh CpEIHEe 3HaUCHUE N0 00KOBOH coctaBistomei LF 6omee 30% mo 3BykOBOMY IOJIIO ayAUTOPHH B I10-
soce yactot ot 100’y go 12500 .

Keywords: architecture, fan-shaped auditorium, lateral fraction, active lateral reflections.
KaroueBble ci10Ba: apXUTEKTypa, 3pUTENBHBIH 3a1 BeepHOH GOpPMBI, 07151 OOKOBOH COCTABJISIIOLICH, aKTHB-
HbIE OOKOBEIE OTPAKCHUAL.

1. Berynuenne. rony ¢opmy HOoBoro cuMmponndeckoro 3ama bocrona
BeepHasi (opma 3pHTENBHOTO 3aja MPENnouYTH- 1o obpasily rpedeckoro teatpa. Hukonac Dasapac [1]
TeJIbHA, B TNEPBYI0 OYEpenb, M0 BH3YaIbHOMY KOM-  TPHBOAUT OIEHKy mpemtaraemod MxKum ¢opmsl,
¢dopry 3puteneit. Yapnez Pomren MkKum, Bhlmato-  manHyto Yoiecom CaOMHOM, KaK «UieabHBIH COBpe-
LIMICS aMePUKAHCKUH apXUTEKTOP, IPeAToKII B 1894  MeHHBIH 3aim» U1 My3BIKU. B Hallre Bpemsi BeepHbIit 3a1
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MOJXHO CUHUTaATh UACAJIbHBIM JJIs1 KOH(i)epeHI_[I/II/I U 110-
ITyJIIPHOI MY3BIKH CO 3BYKOYCHJICHHEM, HO JUIA KJac-
CHUYeCcKOl cuM(OHNYECKOW MY3BIKH OH HpoOJieMaTH-
YeH, MPEXJE BCETO, U3-3a HEJOCTaTKa OOKOBBIX OTpa-
xeHuil. O 3HauMMOCTH OOKOBBIX OTpPaXECHHH B
AKYCTHYCCKOM Kady€CTBEC CI/IM(l)OHI/IquKOFO 3PUTECIIb-
HOTO 3aJ1a H3BeCTHO M3 padoT ["aponbaa Mapiuana [2],
Muxkasna Bappona [3], Hukonaca Dnsapaca [4] u ap.
BokoBbIe OTpaskeHHs BIUSIOT Ha KKYIIYIOCS ITUPUHY
HCTOYHHMKA U Ha IPOCTPAHCTBEHHOCTH 3By4daHus. Ore-
HMBAIOT JOJII0 O0KoBOM cocrasisromeit Lateral Frac-
tion (LF) [5] mo dopmyre:

2005 P (DAt
f0,080p2 (t)dt'

]LF -

: )

rae p(t) — MrHOBEHHOE 3BYKOBOC JaBICHHE HM-
IMyJIbCHOTO OTKJIMKA IMOMCIICHUA, U3MEPEHHOC MUKPO-
(hOHOM C MarpaMMoi HalPaBICHHOCTH «KPYT»;

pL(t)- MrHOBEHHOE 3BYKOBOE JaBJIEHUE MMITYJILC-
HOTO OTKJIMKA IIOMELICHHS, H3MEPEHHOE MHUKPO(POHOM
C IMarpaMMoil HarpaBJICHHOCTH «BOCBMEPKay.

Mo 6okoBOi# cocrarsromniei | p mo 1SO 3382-1
[5] momkHa 6wiTh 0T 0,05 10 0,35. B nporpamme EASE
70151 OOKOBOHM COCTaBIIAIONICH MpPEJCTaBICHA B IPO-
[EHTax ¥ MO3TOMY B 3TOH paboTe OyaeM MpPUMEHATH
3Hauenune LF = 5%...35%. Jlnana3zoH yactot: 4eTbipe

/

w, eom S S

Source -

Receivero

Puc. 1.Bokogvie ompaoicenus:

okTaBHbIC TIoJIOCKI 1251, 2501, 5001, 1xI'11, i ot
100I'n mo 1250I'y B TpeTbOKTAaBHOM IPEICTABICHUU.
W3 popmysst (1) BUAHO, YTO MOJIC3HBIMUA MOTYT CUH-
TaThCsl OOKOBBIE OTPAXKEHHSI, 3aMa3/bIBAIOIIIE 32 MIPA-
MBIM 3BYKOM Ha CIIyLIAaTeNIbCKMX MECTax B MHTEpBaJle
oT 5Smc a0 80mc. OdeHb BaXKHOE YCIOBHE — 3TO
HanpaBJeHUEe MpUXoJa OOKOBBIX OTpakeHHH. B nmaH-
HOM HCCJIEIOBAaHUU HM3ydaeTcs JABa MOJAX0Ja MO YiIyd-
LIEHUIO0 aKyCTUKU BeepHOro 3ana. IlepBrlil - maccus-
Hble OOKOBBIC OTpakeHHsS (DOPMUPYIOTCS 3a CHUET
(hopMBI OOKOBBIX CTEH. BTOpOii - akTHBHBIE OOKOBBIE
OTpaXeHUsI (POPMUPYIOTCSI 332 CUET JIOMOJIHUTEIBHBIX
U3TydaTesedl, HCIONIb3yd TEXHOJOTHIO aKTHBHOTO
yIpaBieHust 3ByKOBEIM TosieM (AY3II).

2. dopMupoOBaHHe MACCHBHBIX DOKOBBIX 0Tpa-
JKeHMH B 3pUTEIbHOM 3aJjle BeepHOil GpopMbl.

CylecTByeT METOAMKAa HOCTPOEHUS OTpaXKaro-
IIUX MOBEPXHOCTEH € MOMOIIBIO JIUIUIICA.

CBOICTBO AIUIHIICA — CyMMa PacCTOSHUH OT POKY-
COB JI0 JIFOOOW TOYKH DJUIMIICA MOCTOSIHHA — CIIE/I0Ba-
TEJILHO KOHKPETHBIA AIUTUIIC OIPEAENIsieT KOHKPETHOE
BpeMs 3alepKKU. MCnosb3yst 3TO CBOMCTBO, MOXKHO
TTOCTPOUTH MOBEPXHOCTE € TpeOyeMoil 3aJepiKKOi OT-
paXeHul, KaK KacaTelbHYIO K 3JUIUICY, €CIIU B OHOM
(hoKyce MOMECTUTh UCTOYHHUK, & B JIPYrOM IIPUEMHUK,
puc.1(a).

Source X

Receiver o

(b) (c)

RS sssssssssas

(@) nocmpoenue ompasicaroueti NOBEPXHOCMU ¢ NOMOWbIO danunca, é3smo u3z [3, p. 49] fig.3.12; yeon 60okosbix
ompadicenuti (b) eeepuviii naan u (c) obpammuwiii eeep, ezamo uz [3, p. 50] fig.3.13,; obpamnulit éeep boavuio2o
sana Omckoti unapmonuu (d), 6uod na 6oxosgyio cmeny, ezsmo u3z [6].

IIpu npsaMeIx cTeHax BeepHas Gopma 3ana uMeeT
WHTEHCHBHBIE OOKOBBIE OTPa)KEHHUS TOJIBKO B TOH 4Ya-
CTH ayIUTOpPUH, KOTOpas OJIMKE K CLUEHE U TOJBKO
OKO0JIO OOKOBBIX CTEH, B CEPEANHE ayTUTOPHH OOKOBBIX
oTpaxkeHuit mpaktuuecku Het, puc.l(b). dns popmu-
poBanus >PPEKTHBHBIX OOKOBBIX OTPAKCHHUU paIlnO-
HAJIBHO TIPUMEHHUTH O0OpaTHEII Beep, puc.1(c). Oopat-
HBIM Beep nmpumennn Hukomac DmpBapiac B Bombmiom

3aj1e OMckoii pumapmonnu [6]. Kpome Toro, B ero mpo-
eKTe OOKOBBIE CTEHBI HAKJIIOHEHBI B CTOPOHY ayAWTO-
PHH ¥ BBITIOJHEHBI C OOJIUIIOBKOW MPaMOpOM JUIsi MaK-
cumanbHoro 3ddexra, puc.1(d). Ho kak cdopmupo-
BaTh TII0JIE3HBIE I1aCCHBHBIC OOKOBBIE OTPAXKECHUS
coxpaHsis OOBIYHYIO BeepHyIo (opmy? B manHOM mC-
CJIeIOBaHUY NpeIaraeTcs JABa peleHusl.
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[TepBoe pelieHne - KCMOIB30BaTh MHIO00PA3HYIO
¢dopmy O60KOBBIX cTeH. s co3maHus OOKOBBIX OTpa-
KEHUI HEOOXOJUMBI TOBEPXHOCTH C OOJIBIINM YAEIb-
HBIM BecoM Goree 20kr/M2 1 6OJIBIIOH MIomanpo. 11o
cranpapry 1SO 3382-1 nam HeoOxomuMo chopMHUpO-
BaTh MACCHUBHBIC OTPAKCHUs, HAYMHAs C YacTOTHI f
=125T"11, Torjga OjuHA BOJHBI COCTABIISICT OKOJIO 2,7M,
ClIeIoBaTeNIbHO HAaWMEHBIIAsh TI'paHb IOBEPXHOCTH
IoIbKHA OBITh He MeHbIe 5,4M. Tlo mpuamHaM, KoTo-
pele OyayT paccMOTpeHBl Jajiee, HNPUHHMAeM Iuar
«unIbDy OOKOBOMN CTEHBI paBHBIM 4M. Ecnm B34TH 3TO
3HAUYCHHUE, KaK UTHHY BOJIHBI, TO MOJYYUM 4acToTy fo =
861, mpu KOTOPO# 3MGHEKTUBHOCTh OTPAKCHHM Ia-

naet - 61b. OnHako, nonHast 3pGEKTUBHOCTD OTpaxKe-
Hus (6e3 ocnabnenus, 0nb) OyzmeT morydeHa TOIBKO Ha
yacrtore 2fo =172Tu [7].

Bropoe pemenne -muddyzopsr lpenepa. dud-
¢by3opsl Lpenepa [8] mo3BonsirOT cO34aTh OTPasKEHUS,
HalpaBJICHHE KOTOPBIX HPAKTUYECKU HE 3aBHUCUT OT
yIJIa mageHust 38ykoBoi BostHbl. Ho anddyzopsr Lpe-
nepa 3h(GEKTUBHBI JIMIIb B ONPEACICHHOM JHana3oHe
4acTOT, HAa KOTOPbIH OHM paccuuTaHbl. ABTOpaMH
CIPOCKTHPOBAH cocTaBHOM muddysop penepa 11-ro
ropsAaKa, padoraronmii Ha cpenHux gactotax 210l
3500, mpu 3TOM TeopeTndecku d3PQeKTHBHEIE Anarna-
30HbI yacToT OoT 160I'm mo 770I', u ot 260l mo
1270I'1, cOOTBETCTBEHHO, PHC.2.

1,2 Scattering Coefficient

1
0,8

0,6

125 Hz 200 Hz 315 Hz 500 Hz

Model DA dm tesaReven|
Ange 4000

210Hz(16(in-770Hz)

—/_V\/—/W\

800 Hz

1250 Hz 2000 Hz 3150 Hz

350Hz(26(in-1270Hz)

4000

Puc.2. Kosgpgpuyuenm paccesnus, ouaspammuvl HAnpagieHHOCMU OMPAaXCeHull
npu yene nadenus 60° k nopmanu u paspes ouggysopa 11-20 nopaoxa.

CrnpoekTupoBaHHbIi 1UpPy30p UMeeT TepeTnye-
CKOE 3HaueHHe KOd(pQHUIMEHTa paccesHUs HE MEHee
0,8 B muana3zone yactoT ot 1257 no 3150T'u. A yron
paccesans 180° Ha wactoTax ot 12571 o 1kI'1, puc.2.
(Pacuer Boimonrer B nporpamme AFMG Reflex). dus
YAYYLICHUsS] YCIOBUH (OPMUPOBAHUS OTPKEHUH Ha
HU3KHX 4YacToTax Okoio 125I'm MOXHO OOBEIUHUTH

00a pelIeHHs: BBINOJIHUTh CTEHBI MWIO00OPa3HBIMH U
MpUMeHNTh aBTOpckue auddysopsr Ilpenepa. B pe-
3yJIbTaTe HEOOXOIMMO OLEHHUTh 4 (hOopMBI OOKOBBHIX
cTeH, puc.3. JONOJIHUTENBHO OLIEHHBAIOCH (POPMUPO-
BaHHE OOKOBBIX OTPa’KCHMI NTPH UCIIOIB30BAHNH T (]-
(y30pOB, BHITYCKa€MBbIX POMBILIICHHOCTbIO, AUDPY-
30p RPG-72MH [9].
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MaHenb 18mm

Bo3aywHas npocnoiika 30mm

Hecywias creHa 1

Ounddysop Wpeaepa 11-ro nopsaaka 2

Puc.3. Bapuaﬁmbl ceomempuu boKo06bIX cmeH 3pumeiibHoco 3djd.

¥ T g

1-cmena nnockas ¢ 001UYOBKOU OepessHHbIMU NAHEAAMU MOIWUHOU 1 8mm ¢ 8030yuwHbIM 3a30pom 30Mm om He-
cywel cmensl; 2-cmeHa NA0CKas, 00auyosanHas agmopckumu oug@ysopamu Illpedepa 11-20 nopaoka; 3-
CMeHa NUI00OPA3HAsL, Wa2 NUIbL 4M, 0OIUY0BAHA OEPEGAHHBIMU NAHENAMU, MonwuHolt 18mm ¢ 3azopom 30mm;
4-cmena nunoobpasnas, obauyosannas agmopckumu oupgyzopamu [lpedepa 11-20 nopsioka.

2.1 Onmncanue MoaeIn.

Just ananmsa aexTrBHOCTH (hOpPMUPOBAHUS 00-
KOBBIX OTpa)KeHHH ObLiIa cOo3/1aHa MOJIENb THIIOTETHYe-
CKOTO BEEPHOTO 3PUTEIBHOTO 3aJ1a, Y KOTOPOT'O MaKCH-
MaJIbHOE yJaJeHHE 3pHUTENeH OT CLEHBl COCTaBUIIO

(OIEASE 44 /SumPop /12 102002 190227 Fisdonsk YURIY IS8KV

32M. BokoBsIe cTeHs! cocTapsioT yron 60°. Pacmoo-
JKCHHE 3pUTEINeH U1 OeCpensITCTBEHHONW BHIUMOCTH
CIIeHBI Ha MCLUIOMAIILHOM HaKJIOHE I0ja, 0e3 JIOXK U
6anKoHOB, prc.4(a).

3L

(b)

Puc.4. Mooenv EASE seeproco spumenvrozo 3ana (a).
ITnan xoumpoavnwix mouex R1-R18(R18%) ¢ ayoumopuu spumenvnozo 3ana u
ucmounuxa SO na cyene (b).

Jlnst aHanm3a akyCTUYECKHUX MTapaMeTpoB oTpee-
nensl koHtposibHble R1-R7, R8(R8*)-R18(R18*)
TOYKH 3BYKOBOTO M0JIst aynutopuu, puc.4(b). Kak oka-
3aJI0Ch, B CHMMETPUYHBIX KOHTPOJIBHBIX TOUKAX 3HaYe-
HUS MOTYT OTJIMYAThCsI. B MOJIeu BeepHOTO 3pHTeNb-
HOTO 3aJ1a U3MEHSOTCS aKyCTHIECKHE CBOMCTBA OOKO-
BBIX CTEH BBICOTOH 4M OT 10N, OCTalbHbIC
OTPaKIAIOIINE TOBEPXHOCTH UMEIOT CIIEAYIOIINE aKy-
CTHYECKHE CBOWCTBA: ayAUTOPHUS — MOJHOCTHIO 3aI10JI-
HEHA 3PHUTEISIMH Ha MSITKHX KPEClax; MPOXOJbI -map-
KET; BCE OCTaJbHBIE MMOBEPXHOCTH, 3BYKOIOTIIOMICHHE

100%. Mcrounuk 3Byka SO -BceHanpaBiIeHHBIH, pacio-
JIOXKEH Ha LEHTPAILHOH OCH CIIEHBI, Ha PACCTOSHHUU
2,5M OT Kpasi CLeHbl, Ha BbICOTE 1,5M OT IUIaHIIeTa
cUeHbl. B pe3ynbrare cUIbHON 3ariylIeHHOCTH 3aja,
BpeMsi pesepOepanun RT60, paccunranHoe no Qop-
Myne Diipuara coctasmio oT 0,35¢ 1o 0,4¢ ams pa3HbIX
(opM GOKOBBIX CTeH. PacyeT BBIIOIHSIICS € IIOMOLIBIO
moxynst AURA 4. PaccunTeIBanCh HE TOJBKO yCpea-
HEHHBIE TTapaMeTphl M0 3ByKOBOMY II0JIIO, HO M Tapa-
METpBI BO BCEX KOHTPOJIBHBIX TOUKAX.
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2.2. Pe3yabTaTsl pacyera napaMerpoB 3BYKOBOI'0 MOJISI IPH NAaCCHBHBIX OTPAMXKEHUSAX.

LF,%

8,5 teessssannasiseneeenetNeRee ...."..""oo-.oooo...

100 Hz 125 Hz 160 Hz

—_

200 Hz 250 Hz

—_—2

315 Hz

e’ o

400 Hz 500 Hz

eee3

630 Hz

=/

800 Hz 1000Hz 1250 Hz

Puc.5. I'paguxu oonu 6oxosvix ompascenuii LF,
YCpeOHeHHOI NO 38YKOBOMY HOMIO ayOUmopuy npu pasHou ceomempuu GOKOSbIX CHIEH.

1-creHa 1utockasi ¢ OOJHMIIOBKOH JEpEBSIHHBIMU
MaHeIAMH TOJNIMWHOW 18MM C BO3AYIIHBIM 3a30pOM
30MM OT HecyIleH CTeHbI; 2 -CTeHa IIOCKast, 00JIMI0-
BaHHas aBTopckuMu muddyzopamu Llpenepa 11-ro
nopsinka; 2+ mpumeHensl anddysopst RPG -72MH
[9]; 3-cTena mumooGpasHas, mrar muibl 4M, 0OJIHIIO-
BaHA JICPEBSIHHBIMH MAHEISIMH, TOJMIIKUHON 18MM ¢ 3a-
30poM 30MM; 4-cTeHa muiIooOpa3Has, OOIHIIOBAaHHAS
aBTopckumu auddysopamu Ilpenepa 11-ro mopsaka.

[Tnockast creHa nMeeT HaMMEHBIIYIO 3()(HEKTHB-
HOCTb, KpuBas 1, puc.5. Tuddysop, cnennansuo pas-
paboTanHsI 11-ro mopsiaka, kpuBas 2, b deKTHBHEE

LF,%

35
30
25
20
15
10 %
g ; - -l
a1 7 b A
AW IﬂfI VN NI
| A : B/ i
L) o o < wn ~ o - o~ o
o - o (-4 (-4 o - i i —
o (. < o o
N1

I S

%2 7“2+ B3

midoyzopa RPG B nuanazone wacror ot 200I'm mo
IxI'y, kpuBas 2-+. [Tmockas munooOpa3Has cTeHa IoKa-
3BIBACT CaMblid BHICOKHH YCPEIHEHHBIH 1O 3BYKOBOMY
MOJII0 ayIMTOPUU YPOBEHb OOKOBOW COCTaBIISIIOIICH
LF, xpuBas 3. [InnooOpasHas cTeHa m03BOJSET dhdek-
THUBHEE CO03/1aBaTh OOKOBBIE OTPaKEHUSI Ha YacTOTax
Hmwke 160l', ocobeHHO 3T0 3aMeTHO ¢ auddy3opaMu
Ipenepa 11-ro nopsaka, kpusas 4. bonee neransHO
ypoBeHb OOKOBOH cocTapirsttoiei LF mokaszan B koH-
TPOJIBHBIX TOYKaxX Ha pHC.6. 3HaUCHNS B KXKA0H TOUKe
YCPEAHSINCh B TPEThAaKTABHBIX M0JIOCAX C LEHTpallb-
HeIMH yactoTaMu oT 1000y mo 12500 .

SNBARRE

ma § } :

? § R g

% - o

N 5 :

Al 14 3
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~ o0 * * * * * * oo
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Puc.6. I'ucmoepammer 3uauenutl doau bokosol cocmasnsiowens LF 6 kommponvrvix mouxax npu pasneix gpopmax
6okoevix cmen. Tloocseuena 30na pexomendyemoix 3navenuti LF ons cumgponuueckoti mysviku. Jleeenoa coom-
semcmeyem puc.3.
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Hecmotpss Ha TO, uTO ycpemHeHHoe 3HaueHue R10*, R11* mo pekomenmoBanubsix B 1SO 3382-1,
JOJTH OOKOBOM COCTABIIAIONICH MHHUMAIIBHO TIpH TWIoc-  puc.6. [Ipumenenne qud@y30poB mpekae BCEro cMsr-
KOH cTeHe, puc.6, popma 1, HaOMIOJAOTCS 3HAYUTENBb-  YaeT BHIOPOCH! 3Ha4YeHU LF B KOHTPOJBHBIX TOUKax
HBIE BEIOPOCHI B KOHTPOJBHBIX Toukax R14, R15, R14*,  R14, R15, R14*, RI15*, puc.6. Kpome TOoTO, B KOH-
R15*. B 3THX e KOHTPOJBHBIX TOYKAX BEIOPOCH! MO-  TposibHBIX Toukax R3, R8, R8*, muddysopsr mos3eo-
BTOPSIFOTCSL M MPU MHUIO0OpPa3HBIX OOKOBBIX CTEHAX, JISIOT JIOCTHUTHYTh PEKOMEHIyeMOTO 3HaueHus >5%
¢opma 3. Ecriu MpI mocMoTpuM Ha KapThl LF B okTaB-  1monmm OOKOBBIX OTpaskeHHWH. B KOHTPOIBHBIX TOYKAaX
HO¥# mojoce ¢ neHTpanbHoOU vactotort 250Im, puc.7, R1, R2, R4, R5, R13, R13* 3nauenue LF e nogauma-
cJeBa, TO 0OHAPYKUM MOBBIIICHHYIO SHEPTHIO OTpaXke-  eTcs BhIIe 2% W HE TOCTUTAET PEKOMEHIYEMBIX 3Ha-
HUH OKOJIO OOKOBBIX CTEH OJIMIKE K cleHe. HarisiqHo — 4YeHWil jake IpU COYETaHUM MUIIO0OPa3HOW CTEHBI U
nposiBisiercss 3pdekt BeiOpoca 3HaueHwmid LF B xoH-  aBTOpckux muddysopos. OmHako, B cioydae ¢ aupdy-
TponbHBIX Toukax R14, R15, R14* R15%, xak mpu 3opamu Illlpenepa 11-ro mopsiaka, sHeprusi OOKOBBIX
IUIOCKOI OOKOBOM CTEeHe, TaKk M NpPU MUWIOOOpa3HOW,  OTpakeHWil pacrperessercs 0Oojiee pPaBHOMEPHO Ha
puc.6. Kpome 3toro, mumoobpa3Hast opMa cTeH yBe-  OOJBIICH TUIOIMAAN, pUC.7, CIIpaBa.

JIMYMBACT 3HAYCHUS B KOHTPOJIbHBIX Toukax R10, R11,

1. ITnockas OokoBast CTeHA. 2. ITnockast 6okoBas cTeHa ¢ muddy3opom.
r 1 [ i—
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(c) EASE 44 /SyriPop /141,202 17.00.05 / shkusti YURIY ISAKOY. (CAEASE 44 /SymPop /14112022 17:38.55 / istkust YURIY ISAKOV.

3. IMunoobpasHas creHa 4. IMunoo6pasuas ¢ quddyszopom
) F— |

(C)EASE 44 / SymPop /1411 2022135832 7 isAkustik YURIY ISAKOV
Puc. 7. Kapmoi pacnpedenenus 3nauenuii bokosou cocmasnsioujeti LF
1O 36YKOBOMY NOJIO AYOUMOPUU.

(C)EASE 4.4 /SymPop /14112022 1221:21 / istkuabk YURIY ISAKOV.

3.Co31aHe WHTEHCHBHBLIX OOKOBBIX OTpaxe- PexoMmeHmanuu mo pa3sMeneHuIo M BBIOOpPY MapaMer-

HUii ¢ moMouIb10 TexHoaoruii AY3IIL. POB H3IlydaTeleil, mpeagaracMble B JAHHOM HCCIIENO-
3.1. PexoMeHanuu mo reOMeTpUHU pacmo-  BaHWH, ONHUPArOTCs Ha rpaduueckuii Mmeron Hukomnaca
JIO’KeHHUs 00KOBBIX H3JIydaTeeil. DOpBapca, mpeacTaBIeHHBIN Ha pUC. 8.

Jluneiinas texnonorust AY3I1 no3sossier popmu-
poOBaTh PaHHHUE OTPAXKEHUS C HYKHOW HMHTEHCHBHO-
CTBI0, 3aJIEP>KKOH, a IIaBHOE, B HY)KHOM HallpaBJICHUN.
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RECEIVER 1

50ms delay Left source

50 ms delay Right source

/=
60 deg Lef

/

I/

120 deg Left source

ms delay Left source

15ms| delay Right source

ONE LATERAL REFLECTION 15 -

/771 zone mesting time criteria
> s
] zone meeting angle criteria
N

50 MSEC

ANGLE OF ARRIVAL 90 DEG +/- 30 DEG

Puc.8. I'paghuueckoe nocmpoenue ompasicaroujeli nosepxHocmu,
cozoaroujeti 6OKo8ble OMPANCEHUSL.

H. DpBapac mpeanaraer IOCTPOSHUS DIIUIICOB
BBINOJIHSTE IJIsI ABYX 3HAYCHUH 3ajepkek st 15Mc u
50mMc. O6nacTh MeXy JUIUIICAMU JIaeT pabodyro 30Hy
10 BpeMeHHOMY KpuTteputo. J{ist hopmupoBanus pabo-
4yel 30HBI MO YriaaM MpHXoJa OTpaKeHUH OaBapic
NPUHHAMAET YroJl G0KOBOro BocrpusaTus @ =+30°, win
ot 60° 10 120°  ;yuam ot ucrounukos SL(SR) k mpu-
emHuKy R1, puc.8. OTimune npeiaraeMoro aBTopaMu
METOo/1a OTIpaeTcs Ha OoJiee AeTalbHbIH aHAN3 KpUTe-
pueB cranmapra 1SO 3382-1. IlupuHa muarpaMMel

MCTOYHMK 3BYKa
SL(SR) ,

270

(@) yrwi socnpuaTtua +30°

HaIpaBJICHHOCTH MUKPO(OHA «BOCBMEPKa» OTIPEIes-
eTcsl TPAaHUIIAMK CHIDKCHUSI HOPMHUPOBAHHOM YyBCTBHU-
tensHOCTU A0 0,7. Ecnu 3Ty rpaHuily HaHecTH Ha rpa-
(uueckoe MpeACTaBICHUE AMATPAMMBI, TO TOJIYYUM
yriel Bocrpustus @ =+45°, puc.9(b). Ipuuem, namo
[IOHUMATh, JHarpaMMa HarpaBJIeHHOCTH MHUKpO(dOHa
— 9T0 ¢urypa BpameHHUs, a 3HAYUT B BEPTUKAIBHOMN
TUTOCKOCTH YTJIBI TaKHe JKe.

UCTOYHMK 3BYKa

(b)  Yrabl BocnpuaTHa £450

Puc.9. JJuaepamma nanpagnennocmu
MUKPOGDOHA «8OCLMEPKAY U YeTibl BOCHPUSIMUSL HOKOBBIX OMPANCEHUTL:
no H. Dosapocy, (b) no oannomy uccredosanuio.

3HaueHHs YIJOB BOCIIPUATHS OOKOBBIX OTpaxe-
HUH OKa3bIBAIOT BIMSHHE HA TEOMETPHUIO PACIOJI0XKe-
HUSI U3Tydareneil, GopMUpYyIOINX aKTHBHEIE OOKOBBIC

otpaxenus. [llar pacnionoxeHus: uzmydyareneii MO>XKHO
paccuuTaTh 1Mo Gpopmyiie:

lspkw = 2(laisle + O'SWCh) tan ¢, (2)
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Ispkw- TITAT HACTEHHBIX M3y4aTese B IUIAHE, M ;

laiste — IIMprHA GOKOBOTO TIPOXO/Ia, M;

Weh — mmmprna Kpecia, M;

@ — yron 60KOBOTO BOCTIPHSITUS CITyIIATEIIS.

[pu BeIMOTHEHNH TPEOOBAHHIA IO IUPUHE OOKO-
BOrO mpoxoja, He MeHee lgisie =1,5M, IEHTP TOJI0BBI
cIyliaTens Ha KpaHUX MecTax OyleT Ha pacCTOSHUU
1,8M oT O0KOBO# cTeHbl, ecnu mmpuHa Kpecaa Wen =
0,6M, puc.10. MaxkcuMalbHOE pPAaCCTOSHUE MEXIY

CIMHKaMHU Kpecen B pspax 1M no cranmapty. [lo On-
Bapzcy [4] makcuMaibHbIH Yo G0KOBOTO BOCIPHATHS
CIIyliaTesied CieAyeT OrpaHW4YWTh B Ipeneiax ¢ =
+30°, Torya MBI nosTydaem ar uanydarenei lspoy =
2,08Mm, puc.10 BBepxy cmeBa. Ilpu yrme BocmpuaThs
@ = 1459 nonysaem no popmye (2) lspiw = 3,6M. Ha
puc.10, cneBa BHH3Y MOKa3aHO, YTO NPH OIpeEJeNIeH-
HOM pAacIOJIOKEHUH M3JIydaTese mar MOXKHO yBEJH-
YUTH J0 4M.

2 War 2m

War 2m

HanpasneHHocTb no sepmxann/\ VXS
aKycTUyeckoii cuctembl VXS | .

‘\\/wo‘;?@

MnockocTb 3BYyKOBOro /

nona MakcumansHbif yron / \
\30° o sepruKanm /

- 0“
<45 |<3m

- (L, .,
Npoxoa

HanpasneHHocTb
no BepTUKanu

flnociocTs KONOHHbI VXL

3BYKOBOTO Nona
ayauTopun

MakcumanbHbI yron — 7
no BepTUKanu

Puc. 10. I'eomempus pacnonoorcenus uznyuamenet,
€O30aI0WUX AKMUBHBLE BOKOBbIE OMPAINCEHUS.

[Tono)keHre HACTEHHOTO M3JIydyaTess 10 BhICOTE
Nspkw MOXHO paccuuTars 1o Gopmysie:
hspkw = hisen + (laisle + OISWC]‘L) tang, (3)
hspiw- BBICOTA TIEHTPa HACTEHHOTO TOYECYHOTO W3-
JyqaTesst OT Toja, M;

histn — BBICOTA pacMONIOKEHHST OPraHOB BOCIIPHSI-
THs 3ByKa ciaymarenes, 1,2m.

Ha puc.10, cnpaBa BBepxy MOKa3aHO, YTO AT TO-
gyeuHoro u3ydaress, Hanpumep VXS (Yamaha), mak-
CHMaJllbHasi BBICOTA OT IIeHTpa 0 1oJa hspw <3M. Boko-
BbIC M3JIy4aTelIH JOJIKHBI 00ECIeYNBATh JOCTATOUHBII
YPOBEHB 3BYKOBOTO IABJICHUS B CpeIHEH 3pUTEIBHOM
30He, HO Ha OJM)KHUX MecTaX YPOBEHb HE JOJDKEH
OBITH CIMIIKOM BBICOKHM. [I0CKOMIBKY, IIMpHHA Hcciie-
JyeMOTO 3pUTEIHLHOTO 3ajla 3HaYMTeNIbHA, PACCTOSHUE
MEXIy KpalHUMH TOYKaMH OKoJIo 50M, MpHMeHeHHe

TOUYEUHBIX H3NydaTeneld He d¢pdekruBHo. s dT0M
[eMd ONTHMAalIbHO WCIONB30BaTh KONOHHEI VXL
(YYamaha) B pexxume Wide. B aTom criydae auarpamma
HaMpaBJIEHHOCTH KOJOHHKI 10 BepTukaiu oyaet +10° -
30°, puc.10 cnpapa BHu3Y. [ TAKOrO THHEHHOTO U3-
mydartens Kak koJoHHB VXL MakcumanbHast BBICOTa
MOJKET paccUMThIBaThes 10 (opmyne (3) 1o HHU3a Ko-
JOHHBL, puc.10.

3.2. IIpoBepka mo3umuii u3jaydarejeid u
BpPEMEHH 3a/IePsKKH METO0M TPACCHPOBKH.

Wznygarenu, popmupyromniie OOKOBBIC aKTHBHEIC
OTPaXKCHUSI Pa3MElIalOTCsT B MOJCIA B TO3UIIUSAX,
cOpPMHUPOBAHHBIX B COOTBETCTBHHM C YKa3aHHBIMHU
BBIIIC PEKOMEHAAIMAME. [laH pacrojioKeHUs BCeX
mnydareneir ER, FF m ucrounmka SO mokazaH Ha
puc.lla.
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(b)

;;1

RO

Puc.11. ITnan pacnonosicenus uznyuameneti, popmMupyowux akmugHbie OmpaiceHus.

(@)

usnyuamenu ER, ER*, FF, FF* u ucmounux 3¢yxa S0;

(b) dpaemenm nunoobpasnoii 6okosoii cmenwvt ¢ asmopckumu oup@yzopamu [llpedepa 11-20 nopsoka co scmpo-

enuvimu uznyyamensimu ER3, ER4.

YunThIBasi BBINICH3NIOKEHHOE, H3mydarenn ER
MO3UIUOHUPYIOTCS € MIarom 4, 4To COBIMAIAET C LIa-
roM «mwisl» OokoBoit crensl. Komonmer VXL
(Yamaha) ouenp y3kue, 0kosno 50MM, rIyOHHO OKOJIO
100MM, TIO3TOMY MOTYT KPEIHUTHCS Ha CTEHY OTKPHITO,
HO JUIsl JIy4ILIeTro JU3aifHa MOKHO UX BCTPOUTH B H(-
(by30pBI, Kak 3TO TIOKa3aHO Ha (pparMeHTe mmIoodpas-
HOU crenbl ¢ muddysopamu, puc.l11b. [Ins koHTposs

TPacCHPOBKA JIy4el H3JIydeHHUs] K KOHTPOJIbHBIM TOY-
Kam, puc.12. Mcnosb3yercst MOIyJb TPACCUPOBKH MPO-
rpammbl EASE. [lnst KoHTpouIst HarpaBiIeHus IPUX0/1a
MOJIC3HBIX OOKOBBIX OTP&KEHUI, B KOHTPOJIBHYIO
TOYKY MOMEIIACTCS JUarpaMMa HarpaBIeHHOCTH BOC-
npusTHs 00KOBBIX oTpaskenuii mo puc.9(b). Hopmans
JHUarpaMMbl CMOTPUT Ha MCTOYHHK 3ByKa SO. YTibl
muarpammbl +45°, Jns npuMepa npuBeneHa TpaccH-

TEOMETPUH PACIONIOKEHUS U3TydaTeael BBIIOIHACTCS

POBKa B KOHTPOJbHOM Touke R1, puc.12.

P

FR1*
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Puc.12. Kapma mpaccuposku akmugHbix 60KOBbIX OMPANCeHUll
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6 konmpoavHou mouxe R1.
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[To mepBOMY KPHUTEPHIO - HAIIPABJICHHIO MPHUX0/1a
OTpakeHUi, paboYNMHI MOXKHO CUATATh aKTUBHBIE 00-
KOBBIE OTpPaKeHUS, CHOPMUPOBAHHBIE H3ITydaTeNIIMU
ER1, ER7, ER1*, ER7*. A taxxe oTpaxeHus, cop-
MHUpOBaHHbIE (QpOHTANBHBIME H3IydarensimMu  FF1,
FF1* Toxe MoXxHO cuutaTh pabounmu B Touke R1,
puc.12. Bropo# kpurepuii —Bpems 3ama3IblBaHus OT-
paKEHUH, KOTOPOE TaK)Ke KOHTPOJIUPYIOTCS B MOJYyJIE
tpaccupoBku EASE. Io pediiekrorpamme B KOHTPOIIb-
HOI TOuKe, B KOTOPO! CUTHaJbl OTPa’k€HUH MpeacTaB-
JICHBI B BUJIE UMITYJICOB C COOTBETCTBYIOIIEH aMIIIH-
TYJOH, MOXHO OTIPENEIUTh KaKHe OTPAKEHUS BXOJST

B MHTEpBaJl BPEMEHH BBIYMCIICHUS Mapamerpa Jir 1Mo
tdopmyme (1) ot Smc mo 80mc, puc.13. Pabounmu otpa-
JKEHUSIMM B KOHTPOJIGHOW TOYKE MOTYT CUHTATHCS
TOJIBKO T€, KOTOPBIE COOTBETCTBYIOT IBYM KPUTEPHUSIM,
a UMEHHO, B KOHTPOJIbHOK Touke R1 3TO oTpaxeHwus,
chopmupoBannbie uanmydarensmu ER1, ER1*, ER2,
ER2* u FF1, FF1*. Orpaxenus, chopMUpOBaHHBIC U3-
aydarensmu ER3-ER7, ER3*-ER7* nHe moryr cum-
TaThCsl paboYnMu B KOHTponbHOU Touke R1. Ho atn
OTPaXXEHUs] MOTYT OBITh PadOYMMH B JPYIHX KOH-
TPOJIBHBIX TOYKAX.

R1 SPL vs. Delay at 1000 Hz

Level [dB]

t=-1mg
E=82.3dB t=14.6ms
E=80.4dB

t=45.9ms
4dB

t=24.5ms

t=67.8ms 70

=66.4dB

E=67.2dB

FrontFill: 15
FrontFil: 15
S1:0

10 0 10 20 30 40

50 60 70 80

8-
8

Delay [ms] after 15.301 ms

(c) EASE 4.4 /22.10.2022 16:27:35 7 isAkustik YURIY ISAKOV

Puc.13. Pegpnexmoepamma 6 konmpoavrou mouke R1.
Buioenena obracme pabouux ompasicenuil no spemenuy 3ana3obl8anusl.

Pacuempvt napamempog 36yK06020 NONA ¢ AKMUGHBIMU OMPAHCEHUAMU.
Jnist pacdeToB MpUMEHSIETCs MOJIETb C MI000Pa3HBIMU OOKOBBIMH CTEHAMH M C MOTOJOYHBIMH ITaHEISIMH,
3aKPBIBAIONIMHE TEXHOJIOTMYECKHE MOCTUKH, pHC.14.

[l EASE 4.4 / SymPop / 06.1.2022 16:39.11 / ishkustk YURIY ISAKOY.

Puc.14. Moodenws 3pumenvro2o 3a1a 6eephoil popmvl ¢ ROMONOUHBIMU NAHEAMU.
Buo ¢ konmponvrout mouxu R7.
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Jlonst OOKOBOH cOCTaBISIONIEH OIICHUBAIACH MTPU
MMACCUBHBIX OTpakeHUsX LFp u mpu komOnHanmm mac-
CUBHBIX U aKTUBHBIX oTpaxkeHui LFa, puc.15. Pacuer
BeIMoHEH B Moayite AURA 4 i aByx BapuaHTOB 00-
JUIOBKH OOKOBBIX MHIO0OpasHBIX cTeH, (opma 3-

LF,,%

36

35

34

33

32

31

30

29

28

LF,,%

10
9 -
8 : ) — ——

7

100 Hz 125 Hz 160 Hz 200 Hz 250 Hz

315 Hz

IUIOCKHUE JIepPEeBSIHHBIC aHETH 18MM ¢ BO3IyIIHBIM 3a-
3opom 30MM, opma 4 -aBTOpckue muddyzops Lpe-
nepa 11-ro nopsxka.

eee3 ER =4 ER

3C em=4C

400Hz 500Hz 630Hz 800Hz 1000Hz 1250 Hz

Puc.15. Jlonsa 6oxosoii cocmasnsiowet LF 6 ouanazone wacmom om 100I'y 0o 12501'y.
3C- boxogvle cmenbl nuroo0bpasuvle, 0baUYosanvl nanenamu 18mm, ecmos nomonounsie nanenu, 4C- 6oxogvie
cmenbl nunroobpasmusle, ouggyszopul Lllpedepa, ecmv nomonounsie nanenu; 3ER — pabomarom uznyuamenu ER,
FF, ¢opma kax 3C; 4ER — pabomarom uznyuamenu ER, FF, ¢popma xax 4C.

YcpenHeHHOe 10 3ByKOBOMY IIOJIIO ayJIUTOPHH B
4-x OKTaBaXx C IEHTPAJbHBIMH yacToTamu 12501,
250, 500, 1k (wnmm B amamaszone ot 10001 10
1250I'y) 3Hauenue gonu 60koBOM cocrapisomeil LFy
IIpH MHAJI000Pa3HBIX OOKOBBIX CTEHaX C OONHIIOBKOMN
nanensamu, popma 3C, cocrasnsier 9%, a ¢ nuddyso-
pamu, ¢opma 4C, cocraBuser 8,48%, puc.19. Ha
puc.16 3Tn 3HaueHHsT oTMedeHsl, kKak Avg. Otianune
coctaBister Bcero 0,5%. Ilopor BocnpusaTus M3MeHe-

HUI 1o cranxapty paseH 5%. [Ipu popmupoBanun ax-
TUBHBIX OTP&XEHHH, YCPEIHEHHOE II0 3BYKOBOMY
TIOJTI0 B 4-X OKTaBax 3Ha4YCHHUE JOJM OOKOBOW COCTaB-
msromerd LFA uist popmer 3ER cocrasnster 31,49%, a
st popmbt 4ER — 32,77%, 4T0 3HAUNTETHHO OTIHYA-
ercst ot LFp. Ho mexxny 3ER u 4ER ormmume Bcero
1,3%, dro HmKe mopora Bocmpuatus otiamuus. [lo-
3TOMY HanOOJBIINI HHTEpEC UMEET NMOBEACHHE 3HAYE-
HU# 10711 O0KOBOH cocTapsironieii LF B KOHTPOIbHBIX
TOYKax, puc.16.
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Puc.16. JJons 6okosoii cocmasnsiowen LF ¢ koumponvuwix mouxax.
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Iooceeuena 301a pekomeHOyemblx 3Haue-

nuti LF ona cumgponuueckoti mysvixu.
Jlecenoa ananoeuuna Ha puc.15.

B konTposbHBIX Toukax R14(R14*), R15 (R15%)
MAaCCUBHBIE OTPaXEHHS OT TJIAJKUX MUIO00Pa3HBIX
cTeH 00pasyroT BbIOpockl 3HadeHuit LFp(3C)
33(34)%...26(26)%, KOTOpbIC CrIQKUBAIOTCS MPHU
npumenenun auddyzopos Illpenepa, mo 3HaueHuit
LFp(4C) = 20(20)%...19(20)%, B 3THX K€ TOUYKAaX,
puc.16. AKTHBHBIE OOKOBBIE OTPAKEHHUS B COUETAHHUH C
MTaCCUBHBIMH 3HAYHUTEIIFHO YBEJINYMBAIOT JIOJIO OOKO-
BOI cocTaBJIsIoNIei Ha BceX 3pUTeNbHbIX MecTax. Ho B
KOHTPOJBHBIX  Toukax  R14(R14*)  3HaueHws
LFA(BER)=32(28)%, YTO 3HAYMTENHHO MPEBBILIACT

snauenust LFA(4ER)=19(20)%. B ocTanbHBIX KOH-
TPOJILHBIX TOYKaX 3HaueHus1 LFA mpu akTHBHBIX OOKO-
BBIX OTPAKEHUAX PA3IUYAIOTCS HAa BEIMYNHY MEHBIIIE,
YeM MOpOT BOCHPUSATHS HM3MEHEHWil. MuHHMalbHOE
snauenne LFa (4ER) = 13,5(16) % oGHapyxuBactcs B
KOHTpOJBbHBIX Toukax R15(R15%), puc.16. KapTsl pac-
MpezieieH sl ”HTEHCUBHOCTEH OOKOBBIX OTPKEHHUH 1O
3BYKOBOMY ITIOJIIO B OKTaBHBIX II0JIOCAX C LIEHTPAlb-
HbIMH yacToTamu oT 125111 no 1kI'1 HarsiHO JIeMOH-
CTPUPYIOT TIPEUMYIIECTBO KOMOWHAIIMA TACCUBHBIX U
AKTHBHBIX OOKOBBIX OTPa)KEHUH, 110 CPAaBHEHHIO C T1ac-
CUBHBIMHU, prc.21.
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CoyeTaHne TaCCUBHBIX U aKTUBHBIX OOKOBBIX OT-
[MaccuBHbBIE OOKOBBIE OTPAKEHHS. N
paKeHUH.
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Puc.17. Kapmul pacnpedenenus unmeHcUugHOCmu 6OKOBbIX OMPANCEHUL NO 36VKOBOMY HOMIO ayOumopuu ¢ nac-
CUBHBIMU U AKMUBHBIMU DOKOBbIMU OMPANCEHUAMU NPU NUI00OpasHotl cmere ¢ ouggyzopamu Lllpedepa 11-20

B Tabmuue 1 mpuBeneHs! 3HaUEHHS 107K OOKOBOH
coctaBisttoniell LFayg ycpenHeHHON Mo 3BYKOBOMY

nopsoka.

o0 ayauTopuu B auamazoHe ot 100 go 12500 (4

OKTaBI)I) JUTA pa3iIMYHbIX (l)OpM CTCH ITPpU MACCUBHBIX U
KOM6I/IHaL[I/II/I ITaCCUBHBIX U aKTHUBHBIX OTpa)KeHHﬁ.
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Pesynerathl pacuera nomam 60KoBo# cocTaBistrornient LF.

Tabmumna 1.

Bun orpakenuit

[TaccuBHBIE OTpaKEHUS

KomOunanms

ITaCCUBHBIX U aKTHBHBIX OTpa)KCHHﬁ.

dopma

1

2 2+ 3 4 3C | 4C 3ER

4ER

LFAvg.%

6,57

7,32 | 7,0 | 8,66 | 7,63 | 9,0 | 8,48 31,49

32,77

4. BbIBOJbI.

MOH MOYeT OBITh yIydIlleHa MPUMEHEHHEM IMUI000-
pasHoit opmbl 60KOBBEIX cTeH U auddysopos Illpe-
nepa, padoratonux B nuanazone ot 160 'y mo 12500 .
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ARTS

NATIONAL ARCHITECTURAL CULTURE OF NAKHCHIVAN

Hajiyeva S.

The head of the chair of “Decorative art” in Nakhchivan State University

Abstract

Nakhchivan city, Azerbaijan
DOI: 10.5281/zenodo.7398687

Every people, every nation with a history lasting for many millennia, with a powerful and rich past, has its
own national values. National values are the best qualities that distinguish peoples, nations, societies from others.
The national values of our people, which have a national root and a national foundation, are sufficient. In the
aesthetic culture of medieval Azerbaijan and Nakhchivan, architecture, decorative applied art, and miniature art
are a valuable resource as carriers of socio-philosophical meaning. Among the peoples of the world, the people of
Azerbaijan, known for their national and spiritual values, occupy a unique place with their national characteristics,
the human ideas and traditions that they live and propagate.
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Since ancient Nakhchivan is historically located
on the great Silk Road, it has always been in the center
of attention with its material and spiritual wealth. It has
been known for centuries as an important craft, trade
and cultural center in the Near and Middle East. That is
why Nakhchivan is called the "Gate of the East". Every
people, every nation with a history lasting for many
millennia, with a powerful and rich past, has its own
national values. National values are the best qualities
that distinguish peoples, nations, societies from others.
The national values of the Azerbaijani people, who
have a national root and a national foundation, are suf-
ficient from its language, religion, music, folklore, to
its world-famous personalities. In this sense, we can
talk at length about the national values of our people.
Among the peoples of the world, the people of Azer-
baijan, known for their national and spiritual values, oc-
cupy a unique place with their national characteristics,
the human ideas and traditions that they live and prop-
agate.

Although Nakhchivan became one of the major
cities of Azerbaijan in the early Middle Ages, the vol-
ume of construction works rose to a level never seen
before in the second half of the 12th century and the
beginning of the 13th century.

Known as the last stop of Prophet Noah's ark,
Kapjik Peak of Nakhchivan means the small door that
opens to the new life of humanity. Gemigaya images
are an integral part of the Bronze Age culture of Na-
khchivan. The belief in the Sky, which is figuratively
expressed in the images of Gamigaya, the concepts of
this world and the other world, are traced in the mythol-
ogy of the Turkic peoples. This way of thinking contin-
ues to live in the works of art of the Azerbaijani people,
folklore and ethnographic materials. The ancient East-
ern culture, especially the Sumerian culture, had a cer-
tain influence on the formation of the mythological
meetings of the ancient tribes living in the territory of
Azerbaijan. This influence manifests itself in the depic-
tions of Gamigaya, as well as in other archaeological
monuments [6,p.70].

The land of Nakhchivan has been known in the
Middle East for its rare architectural examples since an-
cient times. Remains of mudbrick and seal buildings
belonging to the ancient architecture of Nakhchivan in
settlements belonging to the end of the 3rd millennium
BC and the beginning of the 2nd millennium BC, and
the remains of the city sites surrounded by magnificent
fortress walls with rectangular and semi-circular towers
in the territory of the Nakhchivan Autonomous Repub-
lic have survived to this day.

| Kultepa, the ancient city center of Nakhchivan,
Ovchulug hill, etc. discovered pottery quarters, mud-
brick spheres, and a large amount of farm and house-
hold utensils prove that the art of pottery reached a high
level here. In this period, the potters of Nakhchivan not
only produced agricultural and household items of var-
ious purposes, but also achieved important achieve-
ments in their painting.

During the archeological excavations carried out
in the above-mentioned housing areas, red, black, gray,
brown and other colors were used in painting of discov-
ered jugs, bowls, glasses, etc. During the artistic design
of the pottery products of this period, the methods of
drawing, making, drawing, and stapling were widely
used [3, p. 139].

Nakhchivan city is one of the most important cen-
ters of the ancient urban culture, which was formed in
the 111 millennium BC, and the fact that the Iron Age
settlements have a magnificent defense system con-
firms that the tribes living in this area have great eco-
nomic power.

The settlements of Nakhchivan belonging to dif-
ferent historical periods are interesting with their
wealth of cyclopean buildings, monuments of material
culture and architecture, castles, fortifications, con-
struction materials, and construction equipment.

In the 12th century, Nakhchivan, the capital of the
mighty Atabay state, was one of the centers of high cul-
ture and craftsmanship in the Near and Middle East,
and reached a high level in the field of architectural art.
It includes numerous religious architectural monu-
ments and civil buildings, magnificent mosques deco-
rated with rich ornaments and paints, tombs, palaces,
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inns, bridges, castles and towers, madrasas, ornate res-
idential houses, baths with perfect architectural struc-
ture.

The architectural monuments created by Ajami
Abubakr oglu Nakhchivani, the great architect of the
medieval Muslim East, representative of the Na-
khchivan school of architecture, rose to the level of the
peak of the development of Muslim architecture in that
period and had a decisive influence on the formation of
the architecture that followed him. Ajami architectural
examples, whose structure and forms are based on the
eternal living laws of harmony, show us the attractive
power of their divine beauty even today. In this period,
which we call the classical period, the Islamic world
was a world where science and intellectual life were
very bright. Understanding the divine art, the obvious
beauties in this art, the harmony of the material and
spiritual values that form the basis of our existence,
beauty embracing perfection, and perfection embracing
beauty, was a world of magic. In this period, the Islamic
culture, which took its source from two main sources:
from science, which is a material source, and from the
virtues and moral dimensions of Islam, which is a spir-
itual source, opened the greatest scientific discovery
horizon, which led to the development of the high as-
pects of the old cultures. Among those who gave these
pearls during the formation of Ajami architecture, ge-
nius representatives of artistic-aesthetic, scientific and
philosophical ideas of the Middle Ages Muslim East,
Khagani Shirvani, Abulhasan Bahmanyar, Shihabeddin
Maragai, Nizami Ganjavi, etc., took an exceptional
place. This world, which preserved its vitality and
brightness for five centuries, has left priceless legacies
to the modern age [2, p. 8].

Corresponding member of ANAS, doctor of archi-
tecture Jafar Ghiyasi, talking about medieval Azerbai-
jani architectural forms, shows that "Medieval Azerbai-
jani architecture was based on the canons common to
all Muslim architecture, a single scientific theoretical
system. As this union is self-evident in various fields of
construction art, it manifests itself in the form of deco-
rating surfaces with patterns in architectural decoration.
The use of patterns in architectural decoration in this
period in an unprecedented abundance was related to
the strong demand for decorativeness and symbolism in
the arts of the time"[1,p.185].

The national architectural culture of Nakhchivan
was formed in the Middle Ages and has changed very
little. As in all of Azerbaijan, our national moral values
in Nakhchinan were formed under the influence of
moral rules, which are often called Turkish-Islamic val-
ues.

Medieval national architectural culture of Na-
khchivan covers the most diverse events. From the ear-
liest times to the present day, the local population living
in the territory of the Nakhchivan Autonomous Repub-
lic has shown a strong inclination towards well-main-
tained objects, and they have not remained indifferent
to flowers, gardens, patterns, beautiful forms, and awe-
inspiring decorations. The people living here chose cer-
tain forms, signs, omens, marks to express certain con-
tent in their behavior and art, and considered them as
characteristics of beauty.

It is known that before the era, patterns of life were
various decorations, dishes, and weapons, but in our
millennium, they are mainly architectural monuments.
Of course, in the Middle Ages, as in the whole of Azer-
baijan, in Nakhchivan, as an ancient tradition, the ap-
plication of patterns in household items and the elabo-
ration of them in our folk art continued as before. Our
architectural monuments, which have kept our orna-
mental art alive until now, are mosques, minarets,
domes, tombs, inns and so on. Those monuments have
found the solution of beauty with maximum simplicity
by staying true to their functions and traditions, and
adapting to the environment. This was another form of
performance of the poetry of that time.

The same line of development manifests itself in
patterns. The formation and development of ancient
and medieval Nakhchivan decorative-applied art con-
tinues to be preserved even now in the decorations of
decorative applied art examples created at that time. In
the inscriptions on the medieval Nakhchivan architec-
tural examples and on the examples of decorative ap-
plied art, verses of the Koran and poetic sayings were
included in the patterns, the ornament did not become
meaningless.

The prominent American historian of Islamic cul-
ture, Will Durant, who talks about this fact playing a
leading role in the medieval Muslim Eastern architec-
ture, shows that "Muslim artists used mosaics, carved
flowers and inscriptions, colored marble, and bricks to
beautify the mihrab with all their skills. The popularity
of this art is probably due to the ban on the depiction of
animal and human images. Islamic art invented an ex-
tremely diverse composition of figures to overcome
this deficiency. First, he took advantage of geometric
figures: He used lines, angles, squares, cubes, cones,
spirals, ellipses, spheres, polygons, triangles. These
were formed with each other in the form of countless
compositions and formed many images. Then it turned
to flowers, using various means to take advantage of the
flower forms. In the 10th century, they did all this in
arabesque forms. And above all, they used writing,
which is the highest decorative element. In particular,
he used the Kufic line, raised, spread, expanded the let-
ters, or made the alphabet an art tool by decorating it
with dots and lines [5.p.132]. Indeed, in the first stages
of development, geometric patterns prevailed, and in
later periods, the development of vegetable patterns
prevailed.

Calligraphy also had the purpose of decoration. A
friendly union between writing and painting is known
from ancient Chinese sources. Kufi script from Kufa
was skillfully worked by calligraphers and made into a
composition with flowers and other patterns. Thus, the
Kufic script became one of the main decorative ele-
ments of the architecture of that time. In the later pe-
riod, linear writing (Nasihtalig) began to be used in the
decor of architectural and historical monuments. In no
part of the world could there be more beautiful writing
and a more beautiful art created from these writings
[4.p.88]. Thus, writing motifs made from Arabic
graphics found their decorative solution in all architec-
tural and artistic works of the period.
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In the aesthetic culture of medieval Azerbaijan, as
well as Nakhchivan, architecture, decorative applied
art, and miniature art had socio-philosophical meaning.
In miniatures, color absorbs light, becomes transparent,
and shines without shadows. In the miniatures, the light
seems to be resolved by one color, the expression of the
spatial values falls under the responsibility of the color,
and the aerial perspective is eliminated. Patterns com-
plementing the images were applied in abundance in
this art. Among those who gave these pearls during the
formation of miniature art were miniaturist Soltan Mu-
hammad, Kamaladdin Behzad, Abdulmomin Muham-
mad al-Khoyi, Mirza Ali, Muzaffar Ali, Sadiq Bey Af-
shar, etc, occupied an exceptional place.

The widespread spread of ornamental art in the
Muslim countries of the Near and Middle East, as well
as in Nakhchivan, and the attempts to turn the ornament
into a meaningful sign by moving from ornament to
writing, from writing to ornament, created a philosoph-
ical meaning in the patterns. As researchers have
shown, the geometric patterns created in this period can
be considered an integral form for the spirit of Islam.
Ceremonies, which are a branch of national moral val-
ues, are repeated rhythmically in the public space, and
certain patterns remain unchanged in patterns, which

reflects the synthesis of our national moral values.
Thus, ornamental art in all Muslim countries, including
Nakhchivan, is connected to serious socio-philosophi-
cal roots. Researchers see geometric shapes as symbols
of absolute existence. The fact that ornaments, which
are part of the national architectural culture of Na-
khchivan, are often repeated in science as symbols of
religious and philosophical meanings is a fundamental
issue of our architectural theory.
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CREATIVE ATTITUDE TO MINIATURE AESTHETICS
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The sixties-eighties stage of Azerbaijani painting, which has an ancient history and rich artistic traditions,

was also characterized by appeals to national traditions by artists of different ages. One of such creators was Yuran
Mammadov (1934-1984), who lived and created in Nakhchivan. The young artist who studied in Baku and St.
Petershurg and is deeply familiar with the traditions of realism, unlike many others, preferred to create paintings
with modern themes and different genres with a creative attitude to the miniature style, which has ancient
traditions. Yuran Mammadov, who tried himself in the art of painting, graphics and theater decoration in his 22-
year career, left behind him an artistic heritage that could literally enrich the 20th century Azerbaijani fine art.
"Afternoon”, "By the spring"” and "Portrait of my son", a creative approach to the aesthetics of the classic miniature
style can be heard in the paintings. This can be observed both in the artistic solution of the works and in the use of

contrasting shades of colors that give the compositions a national flavor.

Keywords: classic, tradition, miniature, contrast, heritage, aesthetics, theme, genre.

Since the teaching process in the first art school
established in Baku after the occupation of Azerbaijan
by the 11th Army was conducted on the basis of the
artistic principle of "socialist realism" corresponding to
the Soviet ideology, the students created their creative
examples directly by following the traditions of real-
ism. Despite this, the school's young graduates also
showed an example of returning to their roots - benefit-
ing from the miniature style - in their post-educational
pursuits. This was considered to be a direct reflection
of the desire to deviate from the demands of the "tops"
- Kremlin ideologues. Therefore, it was expected that it
would not go unanswered. In the exhibition held in
Baku in 1934 on the occasion of the 1000th anniversary
of the birth of such a famous poet Ferdovsi, the works
by young Azerbaijani artists (Alekbar Rzaguliyev,

Salam Salamzade, Gazanfar Khaligov, Amir Hajiyev,
etc.) were criticized for returning to the ancient artistic
tradition. When recalling the repression of the thirties,
it can be considered understandable that the others, ex-
cept for A.Rzaguliyev, moved away from the miniature
[2]. A. Rzaguliyev's 28 years of exile and prison life
after that can be considered as an image of the current
regime's attitude towards this issue. However, it should
be said that the miniature style, which has been con-
firmed for a long time, has become a reliable moral sup-
port for the artistic pursuits of several Azerbaijani art-
ists even in the historicized 20th century. It is a good
thing that the artists of Nakhchivan have from time to
time creatively benefited from this timeless style and
have created works of various genres that bring to life
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the unity of tradition and modernity. Among such art-
ists, it is possible to name many artists, including Yuran
Mammadov. Yuran Mammadov, who studied under V.
Oreshnikov, who was considered one of the outstand-
ing followers of the school of realism, at the Institute of
Painting, Sculpture and Architecture named after I. Y.
Repin, which was considered very influential in the
USSR at the time, decided not to return to Azerbaijan
after his studies, but decided to stay in St. Petersburg
(former Leninrad). The artist, who started working as a
designer-artist at the famous "Aleksandrov Theater" in
the city, also finds time to do easel painting and
graphics. This period can be considered as the stage of
his formation as an artist. Those who knew the young
artist closely hoped that he would be a follower of the
traditions of realism as a student of V. Oreshnikov.

However, his creative search and his first works,
which were the results of this, showed that he was far
from continuing the path of realism. Although some
have said that there are similarities between the various
genre works created by the artist and the works belong-
ing to the movement of post-impressionism and fauv-
ism, such hasty conclusions did not actually reflect the
real truth. Thus, in the works of P. Gauguin and A. Ma-
tisse, who are considered to be the most advanced rep-
resentatives of those trends, the aesthetics of East-Azer-
baijani miniatures was prominently felt. Thus, these
artists' familiarity with miniatures at the "Muslim art"
exhibitions organized in Europe in the 19th and 20th
centuries radically changed their world views and pal-
ettes [3]. That is why "researchers” who are not aware
of Azerbaijani miniatures, instead of emphasizing that
Yura appealed to the classical tradition - national roots,
linked it to Western painting was a wrong assessment.

If we talk about the artistic features of the
"Leningrad period" work of the young artist, then first
of all, it is possible to see a fascinating set of
"composites” created from contrasting colors, in
addition to the "play" of scale in these works, which are
dominated by decorativeness, as in miniatures. In other
words, the achievement of intra-compositional size and
spatial image by "matching™ color surfaces was
primarily the result of a creative attitude to the classical
heritage. It was a good thing that those painting and
graphics samples were not considered miniatures, but
were perceived as works that make the artist's "I" alive.
Indeed, the rhythm and expressiveness of the forms,
which are "enriched" from the decorativeness of colors,
are masterly in the fluidity of the overall image. The
appeal of the compositions as a whole, as it was
"melted", was as enchanting as in the miniatures. Later,
the artist's friend Anar, appreciating the artistic merits
we have highlighted, would say that the aesthetics in
Yura's works do not fit the canons of classicism...

It was possible to witness the oriental spirit of the
scenery in the arrangements he gave to A. Nesi's "Tarus
monster" and A. Sagarel's "Khanuma" performances in
the Alexandrov Theater [1]. After education, the artist
directed the academic artistic skills he acquired in the
theaters of the "Northern capital” to increase the artistic
performance of the performances, and then performed
this work in his native Nakhchivan theater for nearly 20
years. He was featured in most of his works here,

including "Thilisi yengeri" (A. Sagareli), "Haji
Gambar" (N.B. Vazirov), "The Great Wave of the
Ganges" (J. Afruz), etc. there were quite a lot of
moments that resonated with the aesthetics of paintings
in the arrangements he gave to the performances. Let's
admit, Yuran MammadovV's influence on dramaturgical
material and giving an artistic appearance to the literary
text was different and unique from the artistic approach
observed in the performances of the theater until then.
However, he remained in the memory of his colleagues
and art lovers as an artist with an individual and
different artistic thinking...

The main reason for this was that he found
national sources in his artistic search, far from being
captured by known "isms" like many others in his time.
Here, if we remember that Yura's arrival to great art in
the early sixties - the "hard style" influenced the local
and former USSR space, then it can be considered very
logical that the young artist found the aesthetics of
miniature and handmade art and showed a creative
attitude to known spiritual sources. The closeness of the
young artist with Sattar Bahlulzade and Togrul
Narimanbeyov, who gained enough fame for their
works of national spirit created in the space of the
former USSR, further strengthened the process of his
development of a different view of reality with
miniature aesthetics. In other words, this rich source
allowed the artist to directly express the creative power
he carried in his soul, in the form of a set of details
inspired by the national spirit. After the artist's return to
his native Nakhchivan, from the country's childhood
the places he immortalized in the memory of the eye
were immortalized on canvas with great enthusiasm.
His "Hachadag", "Batabat", "Alinja Castle", "Vaykhur
Village", "Araz", "Shahbuz View", "Spring in
Nakhchivan", "Village", "Awakening" etc. the tableaus
became a visual image of this. The prominent writer
Anar, who became a close friend of the artist,
characterizes his work "Awakening" as follows:
"Awakening" depicts a spring landscape. The trunks of
the trees are still dark in color and look a bit dull.
Despite this, the branches that draw the juice of the
earth to their chests, being soaked in spring colors,
indicate the awakening of life. The elk and its owner,
moving forward with agile steps, the cloudy spring sky
and the entire atmosphere of the painting evoke in the
viewer joyful and optimistic feelings about the renewal
of life [4,444].

After a long separation, Yuran Mammadov, who
found an innumerable source of inspiration for his
searches and artistic improvisations in the environment
of Nakhchivan, the landscape he created ("Hachadag",
"Batabat", "Alinca Castle", "Vaykhur Village", "Araz",
"Shagbuz Landscape”, "Village", "Gas drawing",
"Spring in Nakhchivan", Sarhaddin's guard", etc.) and
portraits ("Gunel”, "Aytan", "Portrait of my wife", etc.)
won the admiration of art lovers with the "color games"
he demonstrated. Contrasting colors, as in miniatures,
are the main meaning-content carriers of these
compositions of different genres in these works, which
cover the artist's creativity of the seventies. Since the
attractiveness of the separate details, realized by the
"meeting” of the decorative color surfaces of the
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individual lives that join the aesthetics of real artistic
principles, is also directed towards the opening of the
burden of meaning and content, the images presented
to the audience are not only a spiritual resource filled
with colors, but also attract attention with their thought-
provokingness. As in most of his works, it is possible
to witness the artist's symbolic-artistic approach to
painting in his painting "Spring in Nakhchivan"
(1970s). Thus, the four young women who were
brought to the scene in the labor field were also thought
of as a sign of the arrival of spring in the land of Ajami.
Although there is no sharp dynamics in the movements
of the girls in metallic clothes depicted against the
background of the heartwarming colors of the motif of
reviving and renewing nature, the figures in the
moment itself. There is a great hope that the new day
will be successful, which begins in its expressive
silhouettes. Although a certain contrast can be felt in
the general coloring created by different shades of
color, the desired artistic integrity of the observed can
be felt in the miniature assessment.

The artist's "Awakening" painting belonging to
that period also glorifies spring. But here the main
meaning-content bearer of the renewal of nature is
nature itself. The general view of the blooming trees
surrounding the farmland behind the spring-leaved
azman trees showing their beauty in the sunny weather
against the background of the blue-green colored
mountains is quite attractive and emotional. In addition
to presenting the land in the foreground, middle, and
background in different shades of color, which has been
allocated a very large space in the format, the
achievement of the integrity of the visible can be
considered the result of the author's unusual sense of
color without a doubt.

His work "Our Root" created in the seventies is the
bearer of a completely different song. Anar, a close
friend of the artist and a well-known writer, writes
about this painting: "The work dedicated by the artist to
the memory of his father is called "Our Root". Two old
men sitting side by side are depicted here. Their figures
are almost motionless. This is confirmed by tired hands
hanging down, bent backs, silence and gazes directed
into the distance or into their inner world. Only old
people who worship their memories and past for hours
can sit like this. The two dead trees depicted in the
background give a sharper sense of the sunset of human
life” [4, p.445].

Upon his return to Nakhchivan, the artist, who
paid close attention to the changes taking place in his
native country, created the painting "Gas Shooting" in
the seventies. Yuran Mammadov, who wanted to show
more prominently the romanticism of labor, which this
multi-figure composition is plagued with, gave priority
to the hotness created by warm colors in the general
color solution of the work. The author, who makes
extensive use of different shades of red-orange colors,
is one of the builders on their lunch break.

managed to create different images. In this sense,
it is necessary to emphasize that the figures with
different postures scattered along the canvas are
depicted with individual experiences. Therefore, we
must say that their surrounding with workers' wagons

and pipes gives a unique character to the labor process
experienced here...

Although Yuran Mammadov shows his loyalty to
the classical tradition in all genres, it can be seen
especially prominently in his works in the landscape
genre. Although we have informed about this above, we
must say that we encountered a different aesthetic of his
searches in this genre in his paintings dedicated to
mountain villages. "Midday in the mountains",
"Sahab", "Autumn in the mountains”, "Village", etc.,
created by him in the landscape genre. tables are like
this.

The artist ("Sahab"), who depicted the evening
view of the village of Sahab, located in the heart of the
mountains, managed to create a very characteristic
image of the village bathed in the dawn of the sun. In
the composition of the vertical format, the author, who
created an artistic image of the ancient Turkish
homeland with the intersection of mountains, flat-
roofed houses, autumn "dressed" trees, and oxen
returning from the trough to their native yards,
demonstrated the ability to expand the "aesthetic map"
of the genre as a whole. The artist, who achieved the
resonance of the contrast in the unity of contrasting red,
orange, Yyellow and black colors with miniature
aesthetics, was able to show the optimistic tone of the
work.

Yuran Mammadov's painting "Autumn in the
Mountains" also captures the "artistic mirror" of
nature's autumn landscape. The artist who turned the
square-format composition into a "hot pot" in the literal
sense of the word with lush color contrasts, the author
who presented various details - farmlands stretching up
to the mountains, mulberry trees like flowers "growing"
from the soil, orange peaks and clouds "ignited” by the
sun. , optimistic creativity has determined the
transformation of the image into the image of the place,
which is undeniable.

It is possible to witness the unique results of the
artist's creative attitude to miniature aesthetics in the
plate "At Noon in the Mountains". The perspective
chosen by the author to reveal the characteristic
features of the mountain village is interesting. As it is
here in thumbnails although it is not seen that he
follows the principle of direct arrangement, but by
looking down on the village houses presented with trees
and its street with bulls, he managed to present the
viewer with all the beauty of the spaciousness of the
space as well as the heart-warming-optimistic aura
carried by the image. It is also undeniable that the color
"woven" from bright colors gives uniqueness to the
overall artistic capacity of the work. In our opinion, the
transformation of the entire image into a dominant is
primarily an indicator of the elevation of the ordinary
motif to the image.

Although a different meaning-content is "hidden"
in the name of the work "Guardian of the Border", in
reality the artist has created a proud image of
Nakhchivan, which stands out for its magnificence.
Yuran Mammadov, who created the background of the
horizontal composition from the mountains whose
peaks are covered with clouds, placed the border guard
station and two soldiers in the "light" of the water basin,
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which expresses the content of the title of the work, by
bringing into view the Araz River, which divides the
space into two parts. His creative attitude to miniature
aesthetics and his ability to add Eastern spirit to the
aesthetics of realism were also noteworthy in the artist's
work, which took place in the eighties and covered a
very short period of time. The author, who gives a
unique artistic interpretation to his thoughts in
compositions with different themes "enriched” with
color improvisations, ultimately succeeded in creating
works that can excite the audience's imagination. His
"First Dawn" (1981), "Seville" (1981), "The World of
Poetry" (1982), "In Front of the Mirror" (1982), "Oxen"
(1983), "Portrait of My Son" (1983), "At the spring"
(1983). The paintings "The Pipe Sound" (1984) and
"Afternoon” (1984) are of this kind. In these works of
his with different plots, the memorable results of
finding national artistic resources are visible in the form
and form that serve to achieve the compositional
integrity of joyful and optimistic colors. "World of
Poetry" dedicated to the unique world of Huseyn Javid
by the artist the inclusion of the images that make up
the creativity of the genius wordsmith in his work was
purposeful, as a rule, it aimed to show the richness of
the spiritual source, which is notable for its "iceberg".
In this approach, which aims to hold an "artistic mirror"
to Javid's fate, which is also full of contrasts, the author
has given a wise visuality to the carrier of poetic
meaning and content, imbued with the aesthetics of
romanticism. As a result of the artist's successful use of
the emotive power of black, red, white and yellow
colors, which make up the color of the composition,
"The World of Poetry" is far from lyricism, as many

people think, and shows its focus on thought-
provoking.

In Yuran Mammadov's paintings "In front of the
mirror”, "By the spring", "The sound of the pipe" and
"Afternoon”, the unique author's attitude towards
miniature aesthetics can be felt in the various figures
that are the main meaning-content carriers of the
compositions. The artist, who turned to the village
motif in "The Sound of the Pipe", was able to create an
attention-grabbing tableau with its sincerity. The image
of the grandfather dreaming of his grandson playing the
instrument, the grandmother baking bread against the
background of the autumn landscape of the village is
quite attractive."Sevil", "Portrait of my son", "Oxen",
etc., where the artist worked in other genres. These
works, whose integrity is prominent, are remembered
as the bearers of the national spirit due to the creative
approach to the traditions of miniature painting,
revealing the form in his works. On the whole, if we
remember that this kind of approach is characteristic of
the artist's works with different themes and genres, then
we can say that Yuran Mammadov's artistic heritage is
a great example of a creative attitude to the classical
tradition.
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Abstract

Central Kazakhstan is a special archaeological region of the republic. Studies of its ancient monuments play
an important role in the archeology of Kazakhstan and steppe Eurasia. There are settlements and burial grounds,
ore mines, cult and ritual objects. Research materials are annually replenished with new discoveries and facts, new

scientific hypotheses, opinions.
AHHOTALINA

Hentpanbueiii KazaxcTan — 0co0BIi B apXe0I0THIECKOM OTHOIICHIH PErHOH peciryonuku. MccienoBanus
€ro JpeBHUX NaMATHUKOB UTPAIOT BaXKHYIO poJib B apxeonoruu Kasaxcrana u crenHoit EBpasuu. 3nech Haxogstces
TOCCJIICHUA U MOTUJIBHUKHU, PYIHBIC Bblpa60TKI/I, KYJbTOBBIC U PUTYaJIbHBIC 00BEKTHI. MaTepI/IaIII)I HUCCJIICAOBAaHUA
€KET0JTHO ITOTIOJIHSFOTCSI HOBBIMU OTKPBITHSIMU U (hJaKTaMM, HOBBIMH HaYYHBIMH THIIOTE3aMH, MHEHHSIMHU.

Keywords: Central Kazakhstan, archaeology, ancient monuments, geology, geomorphology.
KaroueBrble ci1oBa: L[eHTpaJ'ILHBIfI Ka3aXCTaH, apxeoJiorus, JpeBHUEC NaMATHUKU, I'€OJIOTUs, FeOMOp(I)OJ'IO—

Tus.

BBenenne. Tepputopusi LlentpansHoro Kazax-
CTaHa, COOTBETCTBYIOLIAas B T'€OJIOTMYECKOM OTHOIIIE-
HUH BBICTYITY CKJIaA4aTO-TJIBIO0BOTO MaIe030MCKOro U
JIOTIAaIe030MCKOT0 CyOcTpaTa, a B penbede mpencTas-
JstroIast co0oit mepexoHbIN TUI OT TOPHOH 00JIaCTH K
paBHMHE, W3/laBHA BBIIEIIANIACH B CAMOCTOSTEIBHYIO
TakcoHoMuueckyro exuauny (bepr, 1913). HekoTtopsie
uccnenoBatenu (Ilerpymesckuii, 1954) paccmarpu-
BaroT ero kak Kazaxckuii mut snurepuuHckoi ¥Ypamuo-
Cubupckoii mardopmbel. OH HaxoauTcs B oOpamiie-
HUH CTPYKTYp IUIAaHETAPHOTO 3HAUCHMS: Ha 3arane —
YPaJIbCKUX, Ha BOCTOKE — anTaii-CasHCKUX, Ha IOre —
TAHBIIAHCKUX, Ha CEBEpe — MOTPEOEHHBIX CTPYKTYp 3a-
nagHoi Cubupu. B 1ieHTpanmbHON W 3amagHON YacTu

Kazaxckoro mmra BCTpedaroTCs TOJIBKO KOHTHHEH-
TaJIbHBIE OTJIOKEHHSI BEpXHEMENOBOT0 Bo3pacTa. Crona
OoTHOCsTCA paiioHsl Tenusckoil Bmanuusl u Kaparan-
JUHCKUU. 171 Me30-KailHO3051 €ro ClIeyeT paccMaTpH-
BaTh KaK €JUHOE CTPYKTYPHOE COOPYKEHHE, KaK aHTHU-
KIIMHAIBHBIN 3KBUBAJIEHT MPUIEKAIUX KPYIHBIX CH-
Hekau3 — MHprteimcko, Typraiickon u Yyiickoid.
BerHeMeHOBbIe OTJIOXKCHHUA AJINIIOBUAJIBHOT'O ITPOUC-
XO0XKJICHUSI OOHapyXeHbl B BOCTOYHOH uacté TeHms-
CKoM BriasimHbI B 6acceiine pexu Kynanornec. Ocranery
BEPXHEMEJIOBBIX KOHIJIOMEPAaTOB M IECUAHHUKOB HMMe-
€TCsl Ha MOBEPXHOCTHU IEHEIIeHa. B BepXoBbsAX pexu
Hypa B paiione r. TeMupray HaxoIUTCsl 3pO3UOHHO-
KapcTOBask BOPOHKA, BBINOJHEHHAs B CPEJHEH 4acTu
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HéCTpOHBeTHI:-IMI/I TJIMHaAMHU, KOTOPBIC IO JJaHHBIM CI10-
POBO-IIBUIBIIEBOTO aHAJIN3a OTHECEHBI K TypoHY. B crio-
POBO-TIBUIBLIEBOM KOMILIEKCE NpPeo0IagaoT CIIOpPH
BEPXHEMEJIOBBIX MAaNOPOTHHKOB W Pa3HOOOpa3Has
IIBIIBLIA XBOWHBIX KEIPOB M COCHOBBIX, a TaKKe
IbUIbIIAa TOJIOCEMEHHBIX, XAPAKTECPHBIX HJId BEPXHETO
Merna.

K ceBepy u 1ory oT . ACTaHbl BCTPEUYAIOTCS TO-
rpeOEHHBIC 3PO3HOHHO-KAPCTOBBIC JIOKOMHEI, CIIOXKECH-
HBIE OTJIIOKEHHSMH BEPXHEro Mejia, MPEACTaBICHHBIE
CepbIMHU IIMHAMH C YIIIMCTBIMU pociioiikamu. [o cBo-
€My T'eHE3UCY TIMHBI C YIIIMCTBIMH MPOCIOWKaMH SIB-
JIAI0TCS 036PHO-00J0THRIMY. MOIITHOCTh OTJIOKEHUH B
mpenenax 20-40 m.

Marepuajbl 1 MeToAbI HccaeqoBanms. B npe-
nenax Kazaxckoro mura mpeo0iafaroT JeHyIalHOH-
HBIC PaBHHUHBI, Ha ()OHE KOTOPBIX BBIJIEISATCS MacCHBBI
OCTPOBHBIX rop. Ero Ha3pIBaroT ropHO-OCTPOBHOM Jie-
HyznauoHHo# paBHuHOM (I"epacumos .11, 1946) nmn
naropbeM (IlerpymeBckuii b.A.). OOmias npumomHs-
TOCTh M IIpeobiaganue B penbede abCOMOTHBIX BEICOT
6osiee 200 M COCTaBISIOT XapaKTEPHYIO 0COOEHHOCTh
oporpadun Kazaxckoro mmura. OTIHYUTENHHON Yep-
TOH pesbeda SABISETCS MOHOJIMTHOCTh, OTHOCUTEIBEHO
cnaboe pa3BUTHE KPYIHBIX BHYTPEHHUX BIAAuH. B 3a-
nmajHOH YacTH muTa BhLAENsIOTCS Kokmerayckas U
YJ'H)ITayCKaﬂ BO3BBIIICHHOCTH, Pa3JCJICHHLIC paBHU-
HaMmu TeHrusckoil BnaauHsl. B BocTouHOM vacTu pe-
need uMeeT HopMy OOIIUPHOTO CBOJOBOTO MOTHATHS
¢ Oosiee KOPOTKMM IO’KHBIM M PACTSHYTBIM CEBEPHBIM
ckiaoHamu. OOImas NPUNOAHATOCTh, ciabas mudde-
pEeHIManus Ha KPYIHbIC BIAJUHBI U BO3BBIILICHHOCTH,
HaJIMYHe OCTPOBHBIX rop W OoJbIIoe pasHoOOpasue B
X OPUEHTHUPOBKE COCTABIISIIOT OCOOEHHOCTH OpOrpa-
¢un Kazaxckoro mrura [1].

Jnst Mmopdoctpykrypsl Kazaxckoro mura cymie-
CTBEHHOE 3HAYCHHWE WMEIOT IJIyOWHHBIE pAa3JIOMBI.
BakHeHImMMu 13 3THX Pas3joMOB, OINPEAEISIONINMHI
€r0 CJIOXKHBIA OJIOKOBBIN XapakTep, SIBIAIOTCS YIIbITa-
yckuii, Ycnenckuii, Tokpayckuii, JKanaup-Haliman-
ckuii, Konrapckuii, Unnrusckuii. Hanbonpiee mMop-
(doCTpyKTypHOE 3HAaUYE€HHE HMEIOT TJIyOMHHBIC pa3-
JIOMBI CEBEpPO-3aMaHOT0 MPOCTUPAHNUS, EPEXOAIIIE
B TpeAeisl IIUTa W3 OPOTEHHOW oOmactu. 31eck,
IIpEeX/Ie BCETO, HAJI0 OTMETUTH CHCTEMY pa3phiBoB JKa-
naup-HaliMmaHnckol 30Hbl, JKoHrapckuid 1 UnHru3zckui
TIIyOWHHBIE Pa3JIOMBl, BHIPAXCHHBIE B COBPEMEHHOM
penbede. JIpyrue pasioMbl, Kak YCIOCHCKHH, HIPad
pois B (OPMHPOBAHUH CyOCTpaTa IIUTA, OMPEIHEIIsisi
OCO6eHHOCTI/I pa3BUTUA OTACIBbHBIX TEKTOHUYCCKUX
30H U cnenu(uKy WX MarmMatu3Ma. AHaIu3 TIyOWH-
HOTO CTPOCHHSI CEBEPHOW YacTH IIUTA II0Ka3all, 4To B
LIEJIOM TOJIIIMHA 36MHON KOPBI 3aKOHOMEPHO yMEHb-
mraeTcs 371ech C Iora Ha ceBep. MaKkcHMallbHbIe MOII-
HOCTH 36MHOU KOpbI (53-54 kM) XapakTepHBbI IS BOJIO-
paszena Mexnay cucremoit pek Hypa—Ecuns (Ummm) u
pekxamu Cenetsl, Onentsl, Huneptsl, a Takxke 11s paii-
ona basnaynpckux rop. Oco6o Beimemsiercst Koxmera-
yckas ribioa. [1o reousnueckum 1aHHBIM, 3Ta TEPPH-
TOPHSA UHTEPIIPETUPYETCS KaK 00IacTh ¢ Oojiee HHTEH-
CHUBHBIM TEKTOHHYECKUM pEKUMOM Takum oOpazoM, B
npeAenax LIMTa IMOJIOKHUTENbHbIE MOP(YOCTPYKTYPHI,

MpEeJCTaBICHHBIE HU3KOTOPHBIMU YYacTKaMH, Xapak-
TEPU3YIOTCA OTHOCHUTEIHHO IOBBIMICHHONW TONIIMHON
3eMHOH KOpBI U Oosiee NPOOHBIMHU pesibedpoM MOoBepX-
HocTd Moxo. YBenuueHue MOUIHOCTH 3€MHOM KOpbI
XapaKTepHO Ui objacTel MOJIOAOTO TopooOpazoBa-
HUS, B TOM YHCJIE U 7S a3HaTCKOTO TOPHOTO 1osica, 00-
PaMIISIFOLIETO IIIUT Ha I0ro-BocToke. bimsocts mocnen-
HEro CKa3bIBaeTCsl Ha 3aKOHOMEPHOCTSIX MOP(POCTPYK-
TYpPHOTO IUIaHa IUTA. JIeMCTBUTENBHO, KpYIHAs
HaJlo)keHHas MopdocTpykTypa — LlenTpanbHo-Kazax-
CTAaHCKUIH HU3KOTOPHBIN MOSIC — TATOTEET K OPOT€HHOM
o0xactu. Ero cy0mupoTHOE MPOCTHpAHKIE XOPOIIIO CO-
MOCTABISIETCS] ¢ MOPGOCTPYKTYPHBIM ILJIAHOM CEBEp-
Horo Tsup-llans u XKonrapckoro Anaray. Kpynueie
yHaclleIoBaHHble MOP(OCTPYKTYpBl IUTa IIPHYPO-
YeHbl K €ro 3amajHoil M CeBepo-3alagHON YacTsM,
HauOoJee ynanéHHbIM OT OPOTEHHON 00IacTH.

TexTOHMYECKNE INBMKEHUS IIMTa B ME30-KaiHO-
30€ pa3BUBAINCH Ha (JOHE KPYITHBIX Najieoreorpadude-
CKHUX COOBITHIA, CBSI3aHHBIX C U3MEHEHHUSMH KIIMMaTa U
ypoBHs MupoBoro okeana. B teuenne me3030s Kazax-
CKUI ITUT NEePeXUT KOHTHHEHTAIbHYIO CTaIUI0 Pa3BU-
THS C TIEPUOINIECKH MEHSIOIUMCS PEKNMOM TEKTO-
HUYECKUX [BIDKEHUI. B maneoreHe HEOMHOKpaTHO
MPOMCXOIMIN MOPCKHUE TpaHcrpeccuu. OHAKO B mase-
OILICHE, J0LIEHE M HIDKHEM OJIMTOLIEHE MOpE HE 3aX0-
JWIIO B IIpesensl LuTa. B To ke Bpems ero BbICOKUMI
YPOBEHb CO37aBall ONAaroNpHsTHBIC YCIOBHS JUIS BbI-
paBHUBAHUS CYIIU. B KOHIIE HIPKHET0 OJIUrolieHa MOpe
MTOKUJAET OKPAaWHBI MNTA U HAYMHACTCS HEOTEKTOHH-
YeCKHH 3Tam ero pa3BuTUs. B cpeaneM u BepxHeM oJIu-
TOIIEHE MPOMCXOAAT AehopMaluM APEBHETO IIEHE-
IJIEHA, OJyYUBIIUE OTPAKEHHE B COBPEMEHHOM PENb-
ede [2].

Baxwnrrit sranm passutus penbeda Kazaxckoro
IIUTa MPUXOIUTCS HAa MUOIUIMOIICHOBOE BpeMs, Xapak-
TepHU3yIoIeecs IIMPOKUM PaCIPOCTPAHCHUEM TJIMHH-
CTBIX OCAJKOB apanbcKoil U naBjaoAapckoi cBuT. B Toi
WIM WHOW CTETIEHH COXPAHHOCTH OHHU BCTPEYAOTCS B
npejenax LUTa MOBCEMECTHO, SIBIISISICH CBOEr0 poja
reomopdosiorndeckum periepoM. Haubosbiee 3Have-
HUE KaK perep UMEIOT apaJIbCKHE INIMHbI, 03€pHOE IPO-
UCXOKJICHHE KOTOPBIX YCTaHOBJEHO HajexHo. Ilo
MHEHHIO wmccaenoBarened (MammuoBckuii  B.IO.,
1967), mpu4nHO TaKOTO HIMPOKOTO PaclpOCTpaHEHUs
STHX TJIMH sBIseTcsa obmiee mpucenanne Kasaxckoi
rie10bl. CBapuueBckas 3.A. (1964) cBsa3eiBaeT 310 C
BBICOKMM CTOSIHHEM BOJI 03€pHOT0 apajbCKOTO BOJO-
ema. B 310 BpeMs oTMevascst BBICOKUM ypoBeHb Mupo-
BOTO OKEaHa.

UYerBepTuuHblil niepuoa B npenenax Kazaxckoro
IIMTAa O3HAMEHOBAJICA 3HAUYMTENBbHOW aKTHUBHU3aIMEN
TEKTOHMYECKUX JBIKCHNH, 00YCIOBUBIINX BO3HUKHO-
BEHUE MOJIOJBIX PO3HOHHBIX U aKKYMYJIATUBHBIX JJI€-
MEHTOB penbeda B yCIOBUAX 00IIeH apuau3auy Kix-
Mara.

IentpansHo-KazaxcTaHCKHI HU3KOTOPHBII Mosic
BO3HHK B IIPOLIECCE 3HAYUTENBHON MepepaboTKy meHe-
IUIEHAa HOBEHIIMMU JABWXEHHUAMHU, O YEM CBUJAETEIb-
CTBYIOT (hparMeHTHI [IEHEIUIEHa, COXPAHUBIIIMECS B 3a-
magHoi JacTtH mosca Ha BeicoTax 800-850 M, a B BO-
crounoid — 1000-1200 m. CoBpeMeHHBIH 3PO3HOHHO-
TEKTOHMYECKHUI pestbed) Havyan GopMHUpOBATHCS 31eCh B
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KOHIIE CpEJHEero oJIMrorneHa. B MuomnuoneHe pacuie-
HEHHBIN 3PO3HOHHBIH perbed OB BBINOIHEH OTIIOXKE-
HUSIMH QJUTIOBHAJIHO-03EPHOT0 M JIENIOBHAIBHO-TIPO-
JIIOBHAIBHOTO TeHe3uca. HoBast akTHBH3AIMS TOTHS-
THI TPOMCXOAUT B KOHIIE IIMOLIEHA U B IJICHCTOIIEHE.
OTHU OAHSTHSI HE IPUBEITH K TITyOOKOMY pacuIeHEHHIO
penbeda, 9To 0OBACHICTCS WX OTHOCHTENBHO CIaboi
1 hepeHIMPOBAHHOCTBIO U OOIIEH 3aCyIIITMBOCTHIO
KJIMMarta B Tuiericrorexe [3].

B ocHoBe cpenHeil leHyJallMOHHON CTYIEHH ce-
BEPHOI'0 CKJIOHA IIMTA JIEKUT NEHEIIeH. B 3amagHoit
ee yactu (B KaparanauHckoM paiioHe) NEHEIIeHu3a-
LSl IPOMCXOMIIa B [[Ba JTara: B KOHIE TpHaca U C
KOHIIa OPBI IO HIJKHETO MeJa BKIIOUUTEIbHO. B Bepx-
HEMEJIOBOE-11alIe0r€HOBOE BpeMs B PE3yJIbTaTe MpOsiB-
JICHNS! TEKTOHWYECKHX JBID)KEHHUH 371ech c(hOpMHUPOBa-
Jlach pa3BeTBIICHHAsI pe4Has ceTh. B Muormonene Bce
OBLIO IEPEKPHITO JOCTATOYHO MOIITHOW TOJIIIEH TIIMHHU-
cThIX ocankoB (6onee 100 m). B meiictiieHe B pesyib-
TaTe HOBOM aKTUBU3ALMU MOJHATHI MPOU30IIIO 3aJ10-
KEHHE COBPEMEHHOH PpEYHON CeTH M OTKalbIBaHWE
JPEBHEIPO3HOHHOTO pelibeda.

Takum 00pa3oM, B COBpeMEHHOH MOP(OCTPYK-
Type CpelHsisl IeHYJallMOHHas! CTYIIEHb MPECTaBIIseT
c000if KpyImHBIA (pparMeHT JPEeBHETO IEHEeIUIeHa, BH-
JIOM3MEHEHHOTO 3PO3HOHHO-TEKTOHHUECKUMHU IpoLiec-
camu Hoseiilero Bpemenu. Ilupoko pacnpocrpaHeH-
HBIE 371ech ocTpoBHEIe ropsl (Huss, Epetimentay, bast-
HayJIbCKME€ W JIp.)  paccMarpUBAIOTCS  Kak
OMOJIOXKCHHBIC HOBEHIINMHM [BIKCHUAMH CTPYKTYp-
HBIE JJIEMEHTH (pyHJaMeHTa, T.e. Kak MOP(POCTPYK-
Typsl Oosiee Menkoro nopsiaka. FOxubii ckiuoH Len-
TpaibHO-Ka3aXxcTaHCKOTO HHM3KOTOPHOTO TMOsica Ccie-
JIyeT paccMarpuBaTh B IEJIOM KaK O4YeHb ci1abo
BHIOM3MEHECHHBIN 32 HOBEWIIIee BpeMsl NTEHEIUIEH, KO-
TOPBIN BO3HHUK 3]1ECh YK€ B I1EPBOH IOJIOBUHE ME303051.
®parMeHThl NEHETJIEHA CO CMBITOM KOPOW BBIBETPUBA-
HUSI UIMEIOTCSL ¥ B COBpeMEHHOM penbede. B onrronen-
CPEAHEIIMOIICHOBBIH 3Tal BCs TEPPUTOPUS HCIIBITANIA
oYTH HeAnBPEepeHIIMPOBAHHOE MOTHIATHE MaJIOH aM-
IUIMTY B, IPEBPATUBLIEE €€ B IPUIIOJHATYIO U I10JI0TO
HaKJIOHEHHYIO Ha foT paBHHUHY. CTaOMIbHBIN TEKTOHH-
YECKUH PEKUM COXPaHSIICS 3/IECh U B IUTHOLICH-4ETBEp-
TUYHOE BPEMSL.

Peunvie oonunwl. Peunas cets Llentpansroro Ka-
3axCTaHa IPUHAUIOKNT K OacceiiHaM ApallbCKOTO
mopst (Uy, Capeicy) u osepa banxam (MouHTHL,
Kammm, Toxpay, Kenrteipnay, Asrys). Iloutm Bce
PEKU OTHOCSTCS K KaTETrOPUM BPEMEHHBIX BOJOTOKOB,
a BO MHOTHX JIOJINHAX CTOK OTCYTCTBYET. XapaKTEpHO
paszenieHne TOJIMH Ha IPEBHUE U COBPEMEHHBIE.

JlpeBHUE HOMMHBI UMEIOT MIUPHHY OT 5-10 10 20-
30 xm. niHA pacIInpeHHBIX yIacTKOB HEOOJbIIas, a
riryouna Bpe3sa coctasisier 30-70 M, MecTamu JOCTUTAst
90-160 M. JIoauHBI MHOTAA JTHIIEHBI aJUTIOBUS M BBI-
TIOJIHEHBI [NIMHUCTBIM MaTe€pHaraoM O3€pHOrO, 03€pHO-
JIATYHHOTO M JIJIIOBHAIBHOTO MPOUCXOKIeHH. YacTo
TaKhe JOJMHBI MPEACTABIAIOT CO00il BHYTPHUTOpHBIE
BIIAJMHBI, pa3essiolire FOpHbIe MaCCUBBI (Halpumep,
B BepxoBbix Hypwer u Ilepy0aiinypsl). Hccmemys
ApaJIbCKYI0 M TAaBJIOAAPCKYIO CBUTHI, BBIMOJIHSIONINE
IpeBHIO0 noiuHy JKamanysens (B Oacceitne XKaman-
Capeicy), Kimomkun B.B. (1961) ycranoBu yBennye-
HHUE MOIITHOCTH IO HANPaBJICHUIO K LEHTPY BIAaIUHBI,
YTO CBUJETEIHCTBYET O €€ TEKTOHNYECKOM ITPOUCXOXK-
nenun [2,3] . llpencraBiieHne O MIMPOKO Pa3BUTOM
JIPEBHEN 3PO3MOHHON CETH CKIIAABIBACTCS B PE3YJIb-
TaTe aHaJu3a €€ COBPEMEHHOI'0 MOJIOKEHUS, T.K. H30-
JTMPOBAHHBIE, BO3HHUKIIHNE B BEPXHEM OJIMTOLICHE-HUXK-
HEM IUIMOLICHE, BIAANHBI ObUIM BKIIIOYEHBI B PEUHYIO
CeTh YeTBEpTHUHOTro Bo3pacta. C 3TUM CBs3aHA OAHA
13 0COOEHHOCTEH paccMaTpUBaeMbIX JOJIMH — UX YET-
KOBUJHOCTb. PaclipeHHbIe JpeBHUE YJacTKH COeIu-
HSIOTCS Y3KHMMH 3PO3HOHHBIMHU IOJMHAMH, TIPH 3TOM
IPOJIOJBHBIN MPOGUIIb BCEH JIOIMHBI XapaKTEePU3yeTCs
00JIBIIMMI HEPOBHOCTSIMH. B HEKOTOPBIX CiIydastx 3TH
JIOJIMHBI-TIPOTHOBI OBIBAIOT OCIOKHEHBI (hIekcypaMu
WIN pa3ioMaMHU. DTH JPEBHUE JOJTUHBI, SBIISIOMIHAECS
TI0 CYIIECTBY TEKTOHHMYECKUMH MTPOTHOaMH, BOSHUKIIN
B OCHOBHOM B CpPE€/HEM OJIUTOLIEHE M HIDKHEM ILIHO-
neHe. bonee npeBHUE NONMMHBI TAaKXKe HCIIOIB30BAIN
nporuoOsl. Jlonuna Capeicy ucnosb3yer nporud Ha Ka-
3aXCKOM IIIUTE, BBITIOJHEHHBIN aITIOBHAIEHBIMU OTIIO-
JKEHUSIMH MEJ-TIaJIeOr€HOBOTO BO3pacTa U MEpexois-
Ui Ha roro-3anaze B CapbICyHCKYIO CHHEKIN3Y.
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Puc. 1 /lpesnue oonunwt Llenmpanvnozo Kazaxcmana [3].

CoBpeMeHHbBIE JOJMMHEI U JIOTa UMCIOT XapaKTep-
HYI0 0COOCHHOCTb. DTH JOJHMHBI IUPHHOH B 50-10 M
00BIYHO OTIIMYAIOTCS HErTyOoKmM Bpe3oM (mo 10-40
M), CPaBHUTEIIBHO XOPOILO Pa3paboTaHbl M UMEIOT Tep-
pacel. CKIIOHBI HX 9aCTO PACWICHEHBI MEITKUMHU JIOTaMH
U TpeBpalleHbl B MEJIKOCOMOYHUK CKIIOHOB. 3HAYH-
TEITFHO M3MEHSETCSI OOJIMK COBPEMEHHBIX JIOJIUH TaM,
IJie OHH HCIIONB3YIOT IPEBHUE JOJTHHEI WU BIAJIUHBL
B aTOM ciydae oHU pacmupsIrOTCS A0 HECKOJIBKUX KH-
soMeTpoB. CKIIOHBI WM COXPAHSIOT MOJOTHE YKIOHBI
JPEBHUX JIOJUH (707MHA MOWHTBI), WIH TaKKe IMpe-
BpAIAIOTCS B METTKOCOTIOYHHK CKJIOHOB B TOM CIIy4ae,
€CJIM COBpEMEHHasl JOJHMHA TOJHOCTBIO HCIOJIB3YET
naunie apeBHell. CoBpeMeHHBIE JOJUHBI HCIIOIB3YIO
HE TOJBKO MPOTHOBI HEKOTOPHIX APEBHUX JOJIHH, HO H
30HBI pa3IOMOB. MeJKHe JIoTa YacTo UCTOIb3YIOT Tpe-
IIHOBATOCTh. OCOOEHHO 3TO XapaKTEpPHO IS TPaHH-
TOB, TJIE OHU OTJIUYAIOTCS MPSIMOJMHEWHOCTHIO U KO-
JICHYATHIMU OYEPTAHUSIMH B TUTAHE.

BonbIIMHCTBO IPEBHUX U APEBHEHIIINX JTOJTUH SB-
JISIFOTCSL TIOJIyHOTPEOSHHBIMU U JIMIIb B PEAKHUX CITy-
Yasix WX JHUMIA OOHAKAIOTCS HAa MOBEPXHOCTH B BHJIE
Teppac. IlepeyriyOneHus MOJUH B MPOIUIOM OBLIH
00ycToBIIeHBI 00JIee HU3KUM TOJIOKEHIEM 001Iero 0a-
3HCa 3PO3HHU. 3alOJIHEHUE UX, OCOOCHHO TJIMHUCTHIM
MaTepHalioM, ITPOWUCXOAWIO B TEPHOIBI TTOBBIIICHHUS
0asuca spo3uu. J[peBHEUIIHE TOTUHEI YCTAHOBJICHBI B
nepu(epUYECKUX CEBEPO-BOCTOYHBIX paiiOHAaX IIUTa,
TJie OHU OOPBIBAIOTCS MOJIOION BIIaAWHOM 03. CeneTsi-
TeHu3. HIKHAS 9acTh OTI0KEHHUN, BRITTOJHSIONIUX 10~

JIMHEI, TPUHAIUICKUT BepXaM HIDKHEro Mena. OHH 1me-
PEKPBIBAIOTCA MOPCKUMH OTJIOKCHUSAMHU MECJIOBOT'O
BO3pacrTa.

JlpeBHME JOJIMHBI UMEIOT LIMPOKOE PaCIpOCTpa-
HeHHe. MecTaMH OHU XapaKTepU3YIOTCS XOPOIIO pa3-
BUTBIM cJI0eM aJuTioBusl. OCHOBHAsI Macca OCaIKOB, BbI-
MOJIHAIOMINX JOJIMHBI, TIPEACTABJICHA TJIMHAMU. B
BepxHEH yacTu Oypo-KpacHBIMH, B HW)KHEH — 3elIeHO-
BaTO-CE€PbLIMH C BKIIOYCHHUEM IIJIOXO OKATaHHOTO HJIU
HeokaTaHHOTO meOHsA. OHM OTHOCATCS K apalbCKOU
CBHUTE CPEIHEro-BepxHero muouneHa. KpacHonBeTHble
TJIMHBI TIPEUMYIIECTBEHHO JICIIOBHAIBHOTO TEHE3HCa,
HMMEIOT HIDKHETUIMOLICHOBBIM BO3pacT (T1aBioaapcKast
CBHTa). BepXHEOJUTONEHOBBIH BO3PACT AJUTIOBHUS
JPEBHUX JOJHH OBbLT ycTaHOBIeH ist moimH Uy (Emm-
ceeB, 1958), Cenernt (CantbikoB, CBapuueBcKas,
1961), a cpemHEONMHUTONCHOBBIA — A OONHH ATacy
(Manunosckuit, 1959), Hypsr u Capeicy (ManuHoB-
ckuii, 1967). OnurorneHoBsI 1 OoJjiee MPEBHUI BO3-
pacT aJUTIOBHSI APEBHUX JIOJMH ONPEJIEIICH YCIOBHO [3].

CoBpeMeHHBIE JOJIUHBI CPEIHEIUTNONEH-YeTBep-
THUYHOTO 3Tarla HanboJiee YeTKO BBIPAXKEHBI B penbede.
OHu HacleyIoT IpeBHIE TOJUHBL. B nonnHax Habuo-
JTAFOTCS Teppackl. Yalle BCero aJurtoBHANBHEIC YeTBEP-
THUYHBIC OTJIOXKEHHS C Pa3MBIBOM JIOJKATCSl HAa OCAJIKU
HeoreHa. B 3Tom cirydae ux 0a3aJbHBIM TOPH30HTOM
SIBIISIETCSI MEJIKOTAJICYHbI KOHIJIoMepar ¢ KapOoHaT-
HBIM 1leMeHTOM. Mopdosiornieckue 0CoOEHHOCTH CO-
BpPEMEHHBIX JOJIMH pa3HooOpas3Hbl. [loutnm 1 Bcex
JIOJIMH XapaKTepPHbI CPABHUTEIBHO ci1abasi pa3paboTaH-
HOCTPH pycia. B o0nacTsax momHATHH pycia W CKIOHBI
KpYTble, OOH2)KEHHBIE ¥ CKAJIUCTBIE.
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3akiarouenue. [1anoBoe pacnosioskeHue peqHon
CeTH W €€ COOTHOIICHUE C HOBCHIINMH CTPYKTYpaMHU
YKa3bIBACT B OOJILIITMHCTBE CITy4acB Ha TECHYIO CBS3b C
TEKTOHHYECKIMH D3JIeMEHTaMH. B CcBoeM pa3BUTHH
pedYHasi CeTh WCIBITAIa HECKOJIBKO STAarmoB OOHOBIIC-
HUs, 00YCIIOBJICHHBIX KaK TCKTOHUYSCKUMU, TaK U KJIH-
MaTHYECKUMH TIporieccamMu. VIMenmn MecTo Bpes3bl ¢
(hOopMUPOBAHUEM TUITMYHBIX AJLTFOBHATBHBIX U TPOJIIO-
BHAJBHBIX OTJIOKEHHH B TO3AHEM MeENy, CPEIHEM-
MO3/IHEM OJIUTOLIEHE, B MO3/JHEM ILJTHOLIEHE, B PaHHE-
YeTBEPTUYHOE, CPETHEUCTBEPTHYHOE H MO3THEUETBEP-
tuHOe Bpemsi. Peka Tanapl, Ha KOTOpOH pacnooxeH

MOTI'MJIBHHUK Baﬂa, TaKKC€ OTHOCHUTCA K APCBHUM NOJIN-
HaM. Ecim nmeTh B BULLY, 4TO IPEBHUE JTOJTHHBI HMCIOT
JOCTaTOYHO IIMPOKOE paclpocTpaHeHue B LleHTpaib-
HOoM Kazaxcrane (puc. 2), TO MOKHO TIPEIIONIOKHTB,
YTO MOTWJIBHHKHM MOTYT OBITH OOHapy)XeHBl IpU pac-

KOIIKaX ¥ B IPYTUX APEBHUX JOJIMHAX.

Apxeosorudeckue padoThl, IPOBOJUMBIC Ha TEp-
putopun llentpansHoro KasaxcraHa, naroT mocrta-
TOYHO OOIIMPHBII MaTepral I Te0apXe0IOTUIECKUX
HCCIIEIOBaHUI U CIIOCOOCTBYIOT Pa3BUTHUIO B apXe0JIo-
THH TEOJIOTHYECKUX W TEOMOP(OIOTHIECKUX METOI0B

[4].
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Abstract

Reindustrialization, by its very nature, is a complex mechanism that must be considered in the context of

continuous development.

The basis of reindustrialization is industrialization, which at one or another stage of economic development

will acquire innovations of a complex nature. One of the main mechanisms for the development of the real sector
of the economy is the continuous process of reindustrialization. In the initial phase of the fifth industrial revolution,
it is necessary to make a perfect integration of information-communication, digital technologies in the real sector
of the economy.

As a result of reindustrialization, the branches of the real sector of the economy are equipped with innovative
technologies, which will lead to the creation of added value of a growing nature.

Thus, the rational use of the reindustrialization mechanism is important for the development of the real
economy. Only in this way it is possible to overcome the challenges in the post-industrial society.

AHHOTAHUA

Pennaycrpuanu3zanms no caMoi CBOei mpupoie mpezcTaBisieT COO0H CI0KHBIA MeXaHU3M, KOTOPbI Heo0-
XO0AUMO pacCMaTpruBaTh B KOHTCKCTC HECIIPCPBIBHOTO PA3BUTHA.

B ocHoBe PEUHAYCTpHUAIU3ALU JICKUT UHAYCTpUATIU3alHd, KOTOpasd Ha TOM HUJIM MHOM 3Tar€ S5KOHOMMHYC-
CKOTO Pa3BHUTHUS OyAeT MPHOOpETaTh MHHOBAIIMOHHBIN OTTEHOK KOMIUIEKCHOTO XapakTepa. OHIM M3 OCHOBHBIX
MCXaHU3MOB pasBUTUA PCAJIBHOT'O CEKTOPAa SKOHOMHUKHU SABJIACTCS HerepLIBHBIﬁ nponecc peuHAYCTprUaIn3alliu.
Ha HavanpHOM 3Tare mAToi MPOMBIIITICHHOW PEBOTIOIMH HEOOXO0IMMO OCYIIECTBUTH COBEPIIICHHYIO HHTETPAIIHIO

MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX, U(PPOBBIX TEXHOJIOTHH B PEATbHBINH CEKTOP SKOHOMUKH.

B pesynprare perHAyCTpHATU3AIMKM OTPACIH PEABHOIO CEKTOpa 3KOHOMHUKH OCHAIIAIOTCS WHHOBAIMOH-
HBIMH TEXHOJIOTHSIMH, YTO MIPUBEJET K CO3AaHHIO JOOABICHHON CTOMMOCTH PACTYILETO XapaKTepa.

Takxum 00pa3oM, pallMOHATIBHOE UCIIOIB30BAHUE MEXaHU3MA PEUHAYCTPUATM3AllUU UMEET BaKHOE 3HAUCHUE
JUISL pa3BUTHUS PEATbHON 3KOHOMHKH. TOJBKO TaK MOXKHO IPEOJO0JIETh BBI30BHI TOCTHHYCTPHAIFHOTO OOIIECTBA.

Keywords: reindustrialization, industrialization, high-tech industries, reindustrialization of production,

smart-industrialization.

KiroueBble cjioBa: penHAYCTpHAIM3ALUNS, HHAYCTPUATIU3AINS, BEICOKOTEXHOJIOTHYECKHUE HHIYCTPUH, pe-
WHIYCTPHATIHM3ALS ITPOU3BOICTBA, CMAPT-HHAYCTPHUATH3AIN.

B coBpeMeHHOI MHPOBON SKOHOMHKE J0JISI CEK-
TOpa 00CITy’)KMBaHHs 3aHHMAET pacTyliee, JOMUHAHT-
Hoe MecTo. Takum 06pa3oM, BOTIPOC O PEHHIYCTPaTIH-
3allii 3KOHOMHUKHU BEChMa aKTyaJIeH TaK, KaK TOJIEKO B
peabHOM CEKTOpE SKOHOMHKH CO3IaéTcsi 100aBlieH-
Hasi CTOMMOCTP PACTYIIEr0 XapaKTepa.

Llenecoobpa3no, 4ToOBl 3(PPEKTUBHBIM HCHOJIb-
30BaHHEM MeEXaHW3Ma PEHHIYCTPHATU3AINH CII0C00-
CTBOBATh MIPOLIECCY UHTETPUPOBAHMUS B pPeaIbHbIN CEK-
TOP SKOHOMHKH. ITO OyJIeT crmocoOCTBOBATH POCTY CO-
3/1aBa€MOM 100aBIIEHON CTOMMOCTH.

Peunaycrpuanuzanus — 3TO MpOIECC, KOTOPBIH
OCHOBaH Ha TECHOH CBS3HM HAYKH, TEXHOJIOTHH U TIPO-
n3BOJCTBA. PenHycTpuanusanus 1o cBoed mpupoje
CIIOXKHBIH W MHOTO(MAKTOPHBIH (peHOMEH, B KOTOPOM

OCHOBHOE BHHUMAaHHE MPHIAETCS TEXHOJIOTHICCKOMY
paszButHio. M3 0TpacieBoil CTpyKTyphl peaibHON KO-
HOMUKH OOJIBIIE BCETO MPOMBIIIJICHHOCTh OIIPEaeIsieT
npoliecc yCHENIHOW peuHaycTpuaau3auud. MOoxHO
CKa3aThb, YTO IPOMBIIIIICHHOCTh — OCHOBHOM reHepaTop
TIPOIIECCca PEUHAYCTPHATH3AIIHH.

Heo06xoanmo, 4to0bl oTpacieBast CTpyKTypa pe-
AIBHOTO CEKTOPa SKOHOMHKH paboTajia KOOPIUHHPO-
BaHHO U CUCTEMHO. /{7151 TOr0, YTOOKI ITpoIIecC pEeHHIY-
cTpuaM3aiud  Obul 3G GEKTUBHBIM, 00SM3aTEIbHO,
YTOOBI HAYYHBIC YUYPSKICHUS M OTPACITH PEaTbHOTO
CCKTOpa SKOHOMHUKHU UMETIU KOOPAUHUPOBAHHBIEC OTHO-
merns. CyIiecTBYIOIINE B OTPACISAX PeabHONH IKOHO-
MUKH TIPOU3BOACTBEHHO-TCXHOJIOT'HYCCKUC, I/IH(bpa-
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CTPYKTYPHBIE M 53KOHOMHYECKOTO XapakTepa IIpo-
OJIEeMBI, TOJDKHBI U3Y4aTh HAYYHBIC YUPEKACHHUS COOT-
BETCTBYIOIIEro NMpouis W mpemiaratb npodeccuo-
HaJIBHOE pa3pelIeHne MaHHOH mpobieMbl. B pesyib-
TaTe TaKUX B3aMMOOTHOLICHHH BO3MOXHO
paccMaTpuBaTh PEMHAYCTHATU3AINIO, KaK OJHH U3
BRXHEHIINX MEXaHW3MOB Pa3BHTHS PEAITbHOTO CEK-
TOPa SIKOHOMHUKHU.

O peunaycTpuajn3auuu

MexaHu3M peruHIyCTpHAIM3alMU — 9TO TJI00ab-
Hasl TEHAEHIUS BO3POXKJICHNS IPOU3BOICTBEHHBIX UH-
JQyCTpHi B 9KOHOMHKE. B MexaHu3me penHycTpuaim-
3allMi MBI MOKEM IMOHUMATh COBOKYITHOCTH MEPOIIPH-
SATHH ~ TOCYJapCTBEHHOM  TOJNUTHKH,  KOTOpas
OPHUEHTHPOBaHa Ha BO3POKICHHUE PO UHyCTpHUH. [1]

B nayuHoli nuTepaType CYLLECTBYIOT pa3HbIE
ompeJeneHust 0 peuHaycrpuanusanun. CoriacHo co-
00pakeHNUSIM OJHOH TPYIIIBI YUEHBIX, pEHHTyCTPHAIIH-
3aIisl OXBAaThIBAET MHOXKECTBO XapaKTEPHBIX IPU3HA-
KOB 06IHeCTBa 1 DKOHOMHMKHU U OKa3bIBACTCS ABJICHUEM
(heHOMEHAIILHOTO 3HAYCHHSI.

MexaHu3M perHAyCTpHAIH3aUN — 00bEJMHEHHE
YCHIIMH TOCyZapcTBEHHOTO Om3Heca W 00pa3oBaTelb-
HOW CHCTEMBI C IEeNbI0 Pa3padOTKH M OCYIECTBICHUS
KOOPAMHUPOBAHHOM MPOMBIIIJIEHHON MOJIUTUKH, KOTO-
PBIIl OPHEHTHPOBAH Ha BOCCTAHOBJICHNE WHIIYCTPHAIIb-
HOTO TOTeHIMana cTpanbl. [2] Bmecte ¢ Tem, mexa-
HU3M DPEHHIYCTPHAIN3AIMN BbI3BIBAET BOCCTAHOBIIE-
HUE POJI ¥ MECTa MPOMBIIIEHHOCTH, KaK OCHOBHOT'O
KOMIIOHEHTA HAIlMOHAJIbHOW 3KOHOMHUKH. Ero musep-
CcU(UKaIKS TPOUCXONUT MYTEM Pa3BUTHUS BBICOKOTEX-
HOJIOTHYECKUX MHIyCTpuit. [3]

B MexaHu3Me peHHIyCTPHAIN3AINH TaKKe TOHH-
MacTCd W BO3BpAIICHUC Ha POAHMHY ITPOU3BOJACTBCH-
HOTO MTOTEHNNAJIA, KOTOPHII BBIBE3€H 3a IPAHMILy U3-32
xapaktepusyromeil s CIIA u 3anagHoi EBporns Te-
Kylled 5KOHOMMYECKOHM IMOJMTUKH, WIA TOJHOE BOC-
CTaHOBJICHUE TIOTEPSIHHOTO WHJYCTPUAIBHOTO IMOTEH-
1yaja BCJICACTBUE BOUH. [4]

Anmvunuctpauusa npesuneHta CIIA  bapaka
OO0amblI npeAcTaBuIIa TIaH, KOTOPBIN MpeycMaTpUBall
BO3BpAIllEHHE IPON3BOJICTBA U3 PA3HBIX CTPaH 0OpPaTHO
B AMEepHKY, C IIeJIbI0 PeUHAYCTPUANTU3aLUU IPOU3BO/I-
crBa. CiieyeT Taxke OTMETHTD, YTO BO3BpAIICHUE UH-
naycrpun u3 Knrast He IpUBENET K TAKUM pe3yiIbTaTaM,
Kk kotopeiM crtpemsaTcs CHIA. Cumraercs, 9to s
CIIA >¢dextuBHBIM pemieHreM OyIeT MpearnoYTeHUe
MHHOBAIMOHHOTO MPOU3BOACTBA. [5]

3HaMeHaTe’IeH TOT (akT, YTO B COBPEMEHHOM
MHPE BCC TCHACHIMU CBA3aHbI C NECPECMCIICHUEM aK-
LIEHTa U3 CEKTOPa OOCITYKMBAHUS Ha PEATBHBIA CEKTOP
SKOHOMHUKHU. [1]

BoJIBIIMHCTBO 9KOHOMHUCTOB COTJIAIIAETCS C CO00-
paKeHHEM, YTO B ITPOLIECCE PEMHIYCTPUATU3AINH CTa-
HOBHTCSI HEOOXOMMBIM BMEIIATENBCTBO TOCYAAPCTBA
1 pa3pabOTKa MHHOBAIMOHHBIX KOMIOHEHTOB MPOM3-
BOJICTBA.

MexaHn3M peHHAYCTPHATH3alNH 110[pa3yMeBaeT
BO3PO’KACHHUE CYLIECTBYIOIINX WHIYCTPHAIBHBIX CEK-
TOPOB Ha HOBOH TEXHOJIOTHUECKON 0a3e U pacIInpeHme
HX 9KCIIOPTHBIX BO3MOXHOCTeH. B mpouecce peuny-
CTpUANM3alUN MaKCUMaJIBHO HCIIOJIB3YETCS CyIIe-

CTBYIOILMH NPOMBIIIICHHBIH IOTEHIUAT U HAKOIUICH-
HBIH OIIBIT, YTO TpeOyeT MHUHUMaJbHbIE (DUHAHCOBBIE
pacxonsl. [1]

KauecTBeHHOE cozepKaHHE PEHHIYCTPHATIH3A-
LIUU 3aKJII0YAETCS B IEPECMOTPE POIH IPOMBIIIIEHHO-
CTH, YTO BBIpaXKaeTcs B CTaOMIM3AIMU JOJH CEKTopa
MIPOM3BOJICTBA M B POCTE CTPYKTYPHI BAIOBOTO BHYT-
PEHHETO MPOAYKTA IENIOTO psiia rocynapcTs. [1]

W3 oTpacneii pealbHOTO CEKTOPAa IKOHOMHUKH IIPO-
MBIIIJIEHHOCTh CBOEH CYIIIHOCTBIO OOJIBIIIE BCEX SIBIISA-
eTcsl TOM OTPaciiblo, KOTOPasi B OCHOBHOM OIPEEINseT
(a3l U CTaJUM BBICOKOTEXHOJIOTHYECKOTO Pa3BHTHUS
9KOHOMUKH. Y WHAYCTpUATbHOM 0a3bl €CTh PEIINTEIb-
HOE 3HA4YEHHE JUIs PA3BUTHS, & B IEPBYIO OUEPE/b y Ie-
pepadaThIBaOIIEi MPOMBIIUICHHOCTH. [IpOMBINIUICH-
HOCTb BMeECTE€ C WH(OPMANNOHHO-KOMMYHUKATHB-
HBIMH TEXHOJOTUAMU JA€T BO3MOXHOCTH MOCTPOCHUS
HOBOH HH(PACTPYKTYPHI. [6]

B mpornecce penmnaycTpuanuzanuy HeoOX0IMMO
BHEJPCHHE U OCYILIECTBICHHE MOJENU CMapT-HHIY-
cTpranu3anyy. Takke Hy>KHO B CYIIECTBYIOIIYIO TPO-
MBIIJICHHYIO MMOJIUTUKY BHECTH KOPPEKIUIO AJId TOTO,
YTOOBI MPOU3BECTH (POPMHUPOBAHNE HOBOW CMapT-WH-
JycTpuanbHoi cTpykTypsl. [ 7] HoBast peunnyctpuamu-
3aLUsl COEPKUT HOBEHIIINE MHHOBAIIIOHHBIE TEXHOJIO-
MM W HOBEWIIHME M300peTeHusi, KOTOpble MOCTHHIY-
CTpHUAJIbHBIC ITPOLUECCHI MOAHUMAIOT Ha HOBBIH 3Tan
pa3BUTHSL.

Ha noctunayctpuanbHOM 3Tame, B pe3yiabTare
MIPAMEHEHHS PEUHAYCTPHATBHOTO MEXaHHW3Ma MOYTH
BO BCEX CEKTOpax 3KOHOMHKH COBEpIIIaeTCsl Macrad-
Hasl KOMITBIOTEpPH3ALMsl ¥ aBTOMATH3aLus, Pa3BUTHE
HCKYCCTBEHHOTO WHTEIUIEKTa M AWHAMHUYECKHM Mpo-
recc (popMHupoBaHUS U(PPOBOTO TEXHOKPATHUECKOTO
MIPOCTPAHCTBA.

IIpomecc peuHIyCTpUANIN3AlMU IMPOTEKAET B
YCIOBUSIX pa3BUTHA NHU(POBBIX TEXHOJIOTHUH M HCKYC-
CTBEHHOT'0 MHTEJJIEKTA, YTO YYUTHIBAET MACIITAOHYIO
BHUPTYaIM3AIHI0 SKOHOMHUECKON AEATEIEHOCTH.

IIponecc peunaycTpuanu3alid B OCHOBHOM OC-
HOBBIBACTCA Ha YCJIOBCUYCCKOM KalluTajiC, B 4aCTHOCTH,
Ha TeMIlaXx Hay4HO-TeXHHYecKoro mporpecca. CooT-
BETCTBYIOIIEE  COOTHOIIEHHWE TEMIIOB  Pa3BUTHUS
Hay4YHO-TEXHUYECKOTO IIporpecca 00ycIaBiInBaeT B3a-
MMO3aBUCHUMOCTb MEXJY OTPACISIMH PEaJbHOIO CEK-
TOpa 3KOHOMHKH. B pe3ynpTare HaydHO-TEXHUYECKOTO
nporpecca BeAETCsl mpouecc (YHKIMOHUPOBAHUS Ta-
KOTO OCHOBHOTO MEXaHH3Ma, KaK pPEHHIyCTpHaln3a-
usl.

Ha ocHOBe HyYHO-TEXHUUECKUX JIOCTUKEHUU Me-
XaHU3M PEUHIYCTPHAIN3ALNH HCIBITHIBACT MOCTOSH-
HOE pa3BUTHE, B CIEACTBHE 4ero oOpadoTKa MeTaiia
PE3KOH, CMEHSIETCSI TOUHBIM JINTHEM, IaBIICHHEM, TIIa3-
MOH, Jla3epHBIMHM TEXHOJIOTUSMH U APYTMMU METO-
JaMu.

B navanpHBIX (hazax mATON WHIYCTPHATBHOU pe-
BOJIFOLIMH BeAETCs paboTa, 4TOOBI HAHO-POOOTHI U TIPO-
IYKTBI, CO3/IJaHHBIE HCKYCCTBEHHBIM HHTEJIIIEKTOM, I10-
YTH MOJHOCTHIO 3aMEHSIM YeJIOBeKa.

HayuHo-TexHuueckuili mporpecc mnperycMaTpu-
BaeT IIyOOKYI0O MHTETpallio HAYKH M MPOM3BOJICTBA,
BO BpEMsA 4Y€ro Mnpou3BOJCTBO IPEBpAIIACTCA B Tak
Ha3bIBACMBbIH «II€X» HAYKH.
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Hy)KHO OTMCTUTH TO O6CTOHT6HLCTBO, 4YTO B CH-
CTeMe HayYHbIX 3HaHWH, OCHOBAaHHOW HA KOPEHHBIX N3-
MEHEHUSIX, PEUHIYCTPUAIN3AIMIO MOKHO OIHUCATh
3BOJIIOLIUOHHOM TEOPUEH IKOHOMUYECKUX U3MEHEHMUI,
KOTOPYIO CIIe/lyeT paccMaTpuBaTh B KOHTEKCTE 3aKOHA
OBOJIFOIIMOHHOTO pa3dBUTHA, YTO €CTCCTBCHHO M JIOTH-
YECKH OIpEIEsIeT ypOBCHb pPa3BHTHs OOIIECTBa, a
KOHKPETHO — YPOBEHb 9KOHOMHYECKOT0 pa3BuTHs. 1o
CBOEH MPUPOJE HAYYHO-TEXHUUYECKUH MPOTpecc yHH-
BepcasieH. OH mpeoOpa3zyeT TEXHOJIOTHYECKOEe Mpo-
LIECCHI, €r0 BCE CTOPOHBI MM KOMITOHEHTHI. OH TaKke
BIMSET HAa 4YeJOBEKa, KaK Ha OCHOBHYIO NPOM3BOI-
CTBEHHYIO CHJTy OOIIIeCTBa.

OCHOBaHHBII Ha HAayYHO-TEXHHMYECKOM IIPO-
rpecce, MPOLECC PEUHYCTPUANIN3AMA MEHSET MECTO
YeJI0BEKa B CHCTEME IPOU3BOCTBA U NIPEIbABISIET Ye-
JIOBEKY, C TOUKHU 3PEHHS 3HaHUsI M HAaBBIKOB, OOJIee BbI-
cokue TpeboBaHms. PaGoTHUK MPOM3BOICTBA, KOTOPHIH
TIpe/ie OB BOBJIEUYEH B IIPOLIECC TPOU3BOACTBA, OT/A-
JISIETCS OT MPOU3BOJICTBA, CTAHOBUTCS CTOPOHOMU U BbI-
MOJIHACT (YHKIHIO KOHTPOJIMPYIOIIETO, PEryiIupyo-
niero. PaboTHHK COBPEMEHHOTO MPOU3BOCTBA T10 CBO-
eMy o0pa3oBaHHIO, TPO(PECCHOHATHHBIM HAaBBIKAM,
OTHOULICHUIO K JENy SBISETCS paOOTHUKOM HOBOTO
THUIIA.

B pesynbraTe 0JHOr0 M3 OCHOBHBIX NPOSBICHUN
HAYYHO-TEXHUYECKOI'0 IIporpecca, B MPOLECCe PEHH-
JQyCTpHAIN3alMd TPOUCXOJUT PaJUKaIbHOTO Xapak-
Tepa OOHOBJICHME B MEHEKMEHTE INPOU3BOJCTBA U
Tpyna. YTiyOnsieTcs M pa3BHBACTCS pacHpesieliCHHe
TpyZla, BO3HUKAIOT THOKUE OBICTPO MepecTpanBacMble
IIPOM3BOACTBEHHBIE CHCTEMBI.

B BBICOKOpa3BUTHIX M Pa3BUTHIX CTpaHaX MHUpA
MIPOIIECC PEUHIYCTPHUANN3AIMU MPOTEKaeT HeoOpaTH-
MBIM 00pa3oM. MexaHu3M pEenHAYCTPHATH3ALNH -
(beKTHUBEH B TEX CTpaHax, KOTOPbIE XapaKTEPU3YIOTCS
caMbIM BBICOKHMM IOKa3aTeJIeM IPOM3BOCTBA HA OJHY
JYIy HaceJIeHHs, BBICOKUM YPOBHEM JKCIOPTA, BHICO-
KHUM TEMITIOM 3KOHOMHUYECKOI'O pOCTa U BBICOKHUM ITOKa-
3aTeNieM 3aHITOCTH. [8]

Boubiasi yacte peasbHOrO CEKTOpa SKOHOMHKHU
cTaHeT HU(POBBIM H, COOTBETCTBEHHO, MEXaHU3M pe-
WHIyCTPHAIM3ALUH B OCHOBHOM TIEPECTPOUTCS Ha BbI-
COKOPa3BUTHIE TEXHOJIOTHH. [9]

WunycrpuansHas nonutuka EBpocoroza ocHo-
BaHa HAa OPUEHTHPOBAHHYIO HA 3HAHUSX IpoLecca pe-
WHIYCTPHAIM3ALIH, B KOTOPOM BayKHEHIIIee MECTO 3a-
HUMArOT BBICOKOPA3BUTLIC TCXHOJIOTUN (B YaCTHOCTH,
MIPOMBIIIUICHHBIE OMOTEXHOJIOTHH, (POTOHHKA ¥ MUKPO
HAHODJICKTPOHHMKA, ITEPEeIOBbIE MaTepUalbl 1 HAHOTEX-
HOJIOTHH, YCHJIMBAIOIINE TEXHOJIOTHH).

B pesynbrarte yapTpacoBpeMEHHBIX TEXHOJIOTHI
CO3/IaI0TCS1 BEBICOKOKOHKYPEHTHBIE ITPOAYKTHI C pacTy-
mel IpOJYKTHBHOCTBIO, YTO JAET HAaM BO3MOXHOCTh
cKa3aTb, YTO B UHIyCTpUAJIbHOM NoJiuTHKE EBpocoio3a
YETKO TMPOSIBIISICTCS OCHOBAHHASI HA 3HAHUAX PEHHIY-
CTpHalU3allisg, B KOTOPOW MPEANPUHUMATEIbCTBO U
WHIYCTPHsI POBHOCOOTBETCTBYIOIINE BEINYNHBI 1 CIIe-
JI0BaTEJIbHO, IIPU3HAH UMITEpPaTHB Npon3BoJcTBa. [10]

B pesynbrare npouecca penHIyCTpHATA3AIIH Pe-
ATBHOTO CEKTOpa SKOHOMHKH, COBPEMEHHasi HKOHO-
MHKa HaXOJUTCA Ha MATOM ITaIll€ MOCTHUHAYCTpUaAJb-

HOro pas3BuTHs. B Ommkaiiniem Oymyiliem uelioBeue-
ctBo BonEr B ¢a3sl VI-VII mocturmycTpraibHOTO
pa3BUTHS, YTO M0JIPAa3yMeBAET TEXHOJIOTHUECKHE (ha3bl
MTOCTHHAYCTPHAIHHOTO Pa3BHUTHSL. [6]

B noctunaycTpuanbHOi 5KOHOMUKE BaKHEHILIUM
ABIISICTCS OMNpPENEIICHHE MeCTa MPOMBIIUIEHHONH U WH-
HOBAIIMOHHOH NIEATETHHOCTH B TJIOOAIBHBIX TEXHOJIO-
THYECKHUX IIeTIAX, KOTOpble OPUEHTHPOBAHBI Ha CO3/a-
Hue n00aBICHHOW CTOMMOCTH. 3amaueil mepBou cre-
NIEHU SBJISIETCS OIpEAETCHUe Beayllel pojiu HayqHO!
U KOHCTPYKTOPCKOH NeSTETBHOCTH, YTO OOYCIaBIH-
BAaeT ONOPY M TOUKY OTYETA CO3/IaHMSI TII00ATBHBIX 11e-
neil 100aBICHHON CTOMMOCTH, OCOOCHHO B HPAMBIX
HMHOCTPAaHHBIX UHBECTULIHSX. [6]

IIpaButenscrBamu I'epmanuu, @panuuu u Ura-
JUH PEUHAYCTPUATH3ANNS PACCMAaTPUBACTCS KaK IPo-
11eCC, KOTOPBIN AaCT UM BO3MOXHOCTh Pa3BUTh 3KOHO-
MUKy EBpocoro3a. I'1aBHBIM HHCTPYMEHTOM TaKuX W3-
MCHCHH, KakK H3BECTHO, MIPEICTaBIACTCS
pa3paboTaHHas €BPONEHCKUMHU TOCYIapcTBaMU HOBas
MIPOMBIIIIICHHAS TOJHUTHKA, OCHOBOW KOTOPOW SIBIIS-
IOTCSI HOBBIE TE€XHOJIOTUH MOJEPHU3HUPOBAHHOW IIPO-
MBIIUICHHOCTH. [6] B pesynbTare Bcmoib30BaHus Me-
XaHU3Ma PeUHAyCTpHAIH3aluy arpapHas cdepa Oyaer
cHa0)XKeHa BBICOKOTEXHOJIOTHYECKUMH 000pyIOBaHU-
ssMu. CyIIECTBYIOT KOHLENIUN «YMHOH IIEpEeBHH» U
«yMHOTO (hepMepcTBa», KOTOpPBIE MPSIMO CBSI3aHbI C
TEXHOJIOTHIECKAMHU IOCTHKCHUSIMH, YTO TOJHOCTHIO
W3MEHUT PEalbHOCTh B 3TOU cepe. Depmepnl B Oin-
JKaiIleM Teproie BHEIPAT CHCTEMBl MOHHUTOPHHTA,
OpOILIEHHS, KOHTPOJIA C NMOMOIIBIO JPOHOB, KOTOPHIE
OyayT 3((eKTHBHO HCIIONB30BATHCA IS ITOTYUEHUS
ypoxas. Kpome Toro, OymyT co3maHbl CIIEIHAIbHBIC
CCHCOPHBIE YCTPOHCTBA, KOTOPHIE C TOMOIIBIO Oa3 1aH-
HBIX M HCKYCCTBEHHOTO WHTEIUIEKTa OTIPEIENIAT Pa3-
JMYHbIE HYXIbl (epMmepckoil nesrenbHocTHa. CHAO-
JKEHHBIE HCKYCCTBEHHBIM HHTEJUIEKTOM BBICOKOTEXHO-
Jorudeckue o0opynoBaHus OyayT BHEIPEHBI BO BCEX
OTpAaCIsIX PEATbHOTO CEKTOpa SKOHOMHUKH. [9]

B nocrunaycTpranbHOM 001IecTBE BaXKHBIM (hak-
TOPOM SIBJISIETCSA YEJIOBEUYECKUN KamuTal M, COOTBET-
CTBCHHO, OCHOBaHHAs Ha 3HAHMIX 3KOHOMHUKa. Ormpa-
IOIIUHCSA Ha OCHOBAHHYIO Ha 3HAHUSX 3KOHOMMKY NIPO-
[IECC PEHMHIYCTPHAIN3AIUN CIENAeT BO3MOXKHBIM
a/IanTalMIo K TpeOOBAHUSM ITOCTOSTHHO MEHSIOLIET0Cs
peiaka. OCHOBaHHBIA Ha 3HAHHWAX IPOIECC PEHHITY-
CTpHAIIM3AIMN PAa3BHBACT WHHOBAI[MOHHYIO SKOHO-
MHKY.

3akiai0yeHue

[Monutnka Opranuzanuu MHIyCTpUaIbHOTO pas-
putusi O0veanuéHapx Harmuit 1 EC momxHa yduThI-
BaTh COBPEMEHHbIE TPeOOBaHMS BPEMEHH U TaKHE BaX-
HBIE BOIIPOCHI, KaK MHIYCTPHATU3AINS M PEUHITyCTPH-
anm3anus. Ha ypoBHe cTpaH HOIDKHA CyIIECTBOBATh
Takas MHIyCTpUAIbHAS IIOIUTHKA, KOTOpas OyaeT rap-
MOHHM3HMPOBaHA C MEXIyHAPOIHBIMU CTaHIAPTAMH.

OcCHOBaHHBIN Ha 3HAHUAX MIPOIECC PEUHIYCTpHA-
JU3AIAH SBISIETCS OCHOBHBIM MEXaHH3MOM SKOHOMH-
YECKOT'0 Pa3BUTUSL.

[Iporecc pa3BUTHSA PEATBHOTO CEKTOpa 3KOHO-
MUKH OOJbIIel YacThl0 3aBHCUT OT JOCTIKEHUH
HayKU.
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IIpakTuyeckoe NpPUMEHEHHE pPEUHAYCTpHUAIH3a-
LM, KaK Ipoliecca M MEXaHH3Ma MMEET pellaromiee
3HAa4YEeHUE B PeaIbHOI SKOHOMUKE, B YaCTHOCTH, B KOH-
TEKCTE 3KOHOMHYECKOTO Pa3BUTHS.

Pennpycrpuanusanus — 370 mpolecc pa3BUTHS U
OJTHOBPEMEHHO JICUCTBYIOIINI MEXaHU3M.

Ha nayansHOM 3Tane nsSTol MHAYCTPUAIBHOU pe-
BOJIIOLIMU B pe3y/IbTaTe MHTETPUPOBAHHOIO IPUMEHE-
HUSI ICKYCCTBEHHOTO MHTEIUIEKTa M MH(OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TE€XHOJIOTUH, POJb PEUHAYCTpHA-
TU3aIe B Oymymiem OyneT nprobperaTs emeé Gompiee
3Ha4YEHUE.
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Blockchain is a fundamentally new reliable
technology for storing records, which could fundamen-
tally change the way modern databases are formed and
stored in various fields. Now it is one of the most
widely discussed and open technologies. This technol-
ogy opens wide horizons for the implementation of new
high-tech projects.

Blockchain technology was proposed in 2008
by Satoshi Nakamoto. It took about 10 months to make
it technically feasible and implement it. And in 2009, it
was used for the first time in the form we know today.

The word "blockchain" is made up of two
"blocks™" and "chain”, and translates as "blockchain”.
The advantages of this technology are clear from the
description of its algorithm:

1. High security of transactions.

2. Transparency of transfers and movements
of funds.

3. Preservation of anonymity with full access
to all stored information [2].

Blockchain is a technology that uses a distrib-
uted database.

Blockchain can be used wherever it is necessary
to ensure distributed and anonymous transactions while
ensuring a high level of security, but without the need
for a third trusted party to be involved in the transac-
tions [10].

It is necessary to clearly understand the ad-
vantages of using a distributed storage of information.

A system or blockchain is an ordered database
that stores all information on all computers interacting
with the network. The technology allows you to store
information, a registry of all transactions and contracts
made, with a time stamp, reference to the previous
block and other necessary data, containing data about
all participants. The essence and principle of the block-
chain is as follows: there are blockchain users in the
system who are able to see all the transactions taking

place; the whole system consists of blocks that are con-
nected to each other. That is, it is impossible to change,
delete, damage one or more blocks - it requires the "per-
mission" of all blocks in the system; when a transaction
is made, only the recipient gets the result, but all users
see the transaction; when a transaction is made, each
block processes this information and, if all blocks get
the same result, the transaction forms a new block in
the system [6;12].

The use of blockchain is a step forward for the
state in both technological and financial development.
Blockchain is useful in areas where there are many par-
ticipants in the process and few intermediaries. A big
advantage of blockchain is that it is publicly available.
All participants can see the blocks and the transactions
stored in them. This does not mean that everyone can
see the actual content of the transaction; it is protected
by your private key.

Blockchain is a technology useful for educa-
tional organizations sharing a distributed database in an
environment where there is a level of mistrust between
them. Educational organizations don't just mean indi-
vidual entities operating in the marketplace or compa-
nies participating in the same conduction chain. It can
also be departments of one large organization, for ex-
ample, operating in different countries. Mistrust means
that one entity will not allow another to make changes
to its records in the database. Similarly, when learning
how to use educational products, one user does not have
to take for granted what another user claims, since each
may have different economic or political interests [9].

Blockchain eliminates the need for trusted
trusted intermediaries and experts by allowing a large
number of students who do not trust each other to make
changes directly to databases.

No central access controller is needed to verify
transactions and authenticate their source. Instead, the
definition of a transaction is extended to include proof
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of authorization and proof of validity. As a result, trans-
actions can be independently verified and processed by
each node that maintains a copy of the database.

Blockchain is a digital cluster for records and
changes on the network; not only records of financial
transactions, but any other existing value-any type of
information in the world-can be programmed into them.

The merits of blockchain for education are par-
ticularly evident in situations involving student trans-
actions [3].

The advantage of blockchain is that transactions
can be performed jointly by multiple people, without
risk to either party. This blockchain feature makes it
possible to securely execute a study-product-payment
agreement without resorting to the use of an intermedi-
ary. Processing student payments is usually a labor-in-
tensive process and can involve the student himself,
parents, scholarship agencies, financial institutions,
governments, and educational institutions.

Technology allows multiple individuals (teach-
ers) to enter student records simultaneously, and in the
case of inclusive education, specialists and counselors
can do so as well. The sequence of records allows you
to build a history of events, information on the dynam-
ics of progress, personal learning trajectories, as well as
to collect personal portfolios, the history of the devel-
opment of the college (school, university), its teaching
staff, its achievements - for their analysis, rapid re-
sponse to stresses arising in the system, taking action.
We emphasize that due to the spatial remoteness of in-
dividual campuses, it can be very difficult to quickly
detect accumulating problems [10].

The use of blockchain in higher education
makes it possible to keep records of degrees, certifi-
cates and diplomas, to digitize accounting data without
the need to verify them through an intermediary. Block-
chain can also be used to accredit educational institu-
tions, which is a complex process in many countries,
allowing them to verify the quality or qualifications of
a faculty member. Blockchain's ability to improve rec-
ord-keeping also makes it a natural approach to solve
intellectual property management problems, for exam-
ple by using blockchain to determine the uniqueness of
an idea or invention or to register assets, copyrights and
patents.

University diplomas received by a faculty mem-
ber, using blockchain, could create a virtual transcript
or record of all educational achievements over a life-
time.

A verifiable lifelong transcript would reduce the
number of fake resumes, make it easier to transfer stu-
dents between universities, reduce the overhead associ-
ated with verifying records, and make moving between
states and countries less complicated.

Blockchain makes it possible to control aca-
demic content and the quality of educational programs,
identify organizational and faculty credentials, and
form universal rules and approaches.

We describe a new blockchain system that op-
erates on a linearly scalable consensus mechanism, in-
cludes a selection method that validates the shard by
voting shares, and has scalable randomness generation

using a random check function and a delay check func-
tion [7]. The proposed method for creating a fully scal-
able, provably secure and energy efficient blockchain,
through the use of a new consensus protocol, sharding
and distributed randomness generation provides an op-
portunity to qualitatively improve the capabilities of the
technology used in education. Methods of creating such
a blockchain improve already existing mechanisms of
blockchain functioning and have practical value of us-
ing the blockchain distributed database for educational
needs, in particular, identification and accounting of
student progress, automatic issuance of diplomas and
certificates, conducting tests, attracting investments.
The technology is promising in the informatization of
education in distance learning.

We also link the prospects of blockchain use in
education with the process of promotion of individual
countries in the field of Sustainable Development Goal
4, in the implementation of the Global Action Program
on Education for Sustainable Development and the
Roadmap for the implementation of this Program,
which include big data. Blockchain allows the creation
of common global educational services and resources
and is itself conceptualized as a consequence of the for-
mation of the Global Education Space - the interaction
of national educational systems, the conditions of their
development and existence in the modern globalization
paradigm of civilizational development, as a result of
which the differences between different educational
systems are reduced. The technology uses a software
module that processes the information content of or-
dered interconnected data blocks as a whole, maintain-
ing the integrity of the global education space. The ul-
timate goal of the blockchain system functioning in the
global education space is the circulation of reliable in-
formation; structuring the phases of implementation of
new technological solutions in education, which deter-
mines the quality of the national education system; its
advancement in the field of innovation for SDG 4 [5;8].

In general, blockchain technology allows to
solve the problems of authentication, verification and
management. It can be used as a tool for the develop-
ment of educational organizations of a locality, region,
country, several countries in the context of sustainable
development goals.

Blockchain technology has special capabilities
when combined with artificial intelligence, which can
"intelligently" analyze, design, and predict develop-
ment situations [1]. Al can increase the efficiency of
using the data accumulated in the blockchain, and
blockchain can justify why the Al made a particular de-
cision. Unlike centralized Al variants, blockchain tech-
nology creates transparent, decentralized networks; if it
aims for widespread data distribution, it becomes the
basis for decentralized artificial intelligence. Combin-
ing blockchain and artificial intelligence makes it pos-
sible to create systems for backing up sensitive and very
valuable personal data, ensuring a high level of secu-
rity, including, for example, personalized recommenda-
tions. The combination of these two technologies will
allow data to be used in ways previously thought im-
possible [11].
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The research highlights the study of normative and organizational aspects of E-learning in Ukrainian and
British system of Higher Education. A comparative analysis of this innovative phenomenon in both countries
reveals the priorities in E-learning strategies. It was found out that the aim of Ukrainian E-learning system is the
direction to the modernization of the initial process organization by means of the implementation of remote learn-
ing technologies that is a little differs from British one which is directed mainly to the improving of possibilities
of satisfying the needs of the labor market for the additional possibilities of E-learning; making investments to the
promotion of new ICT in education by a number of innovative programs related to it; improving of the inclusive
nature of public education. The results of research enable to outline the possibilities of creative use of elements of
experience of Great Britain in the investigated field in Ukraine.

Keywords: normative aspects, E-learning strategies, individualization of education, global information re-

sources, innovation system

An emergent shift of the majority of educational
institutions in Ukraine to distance learning in the virtual
academic environment occurred due to the Russian in-
vasion. The rapid use of ICT in the system of higher
education, which includes the use of the latest distance
learning methods, the adaptation of relevant abilities,
skills and competencies raised the issue of a compre-
hensive study of key aspects of E-learning develop-
ment.

Therefore, the necessity to introduce elements of
electronic learning into the national education system is
mentioned in the "National Strategy for the Develop-
ment of Education in Ukraine". Its key aspects are the
following:

1) formation and implementation of an informa-
tional and educational environment in the system of
higher and postgraduate education; 2) development of
individual modular training programs of different lev-
els of complexity depending on specific needs; 3) crea-
tion of an information system that will support the ed-
ucational process aimed at the implementation of its
key functions (providing training courses, socializa-
tion, internal control over the implementation of educa-
tional standards, etc.); 4)supply of the educational pro-
cess by means of information and communication tech-
nologies, as well as access of educational institutions to
global information resources; 5) creation of a network
of electronic libraries at all levels of education, as well
as electronic textbooks and educational encyclopedias;
6) creation of a inclusive distance learning system; 7)
creation of a system of information and analytical sup-
port in terms of management of educational institu-
tions, information and technologcal support for educa-
tion monitoring [1].

Therefore, according to the "National Strategy for
the Development of Education in Ukraine" the aim of
E-learning is to enable people to obtain education and
professional qualifications according to the constitu-
tional law [2].

The realization of main principles of E-Learning
fulfill a number of state institutions and organizations
which deal with the issue of organization and imple-
mentation of E-learning in Ukraine, in particular the
Department of Higher Education of the Ministry of Ed-
ucation and Culture of Ukraine; Ukrainian Institute of
Information Technologies and Teaching Aids; Institute
for Modernization of Education Content; Institute of
Educational Analytics of the Ministry of Education and
Culture; Coordination Council for the Development of
Distance Learning at the Ministry of Education and Sci-
ence of Ukraine; the commission under the Coordina-
tion Council for different areas of ensuring the devel-
opment of the distance learning system, the main, re-
gional, basic and local centers of the distance learning
system, which perform certain functions.

The latter are represented by higher educational
institutions.

The key functions of the activity of Ukrainian
higher educational institutions are the following: to en-
sure approval and introduction of the latest methods
and technologies of E-learning into the educational pro-
cess; to ensure development of distance courses, dis-
tance learning of certified distance courses, participa-
tion in international cooperation in terms of distance
learning [3].

Compared to the Ukrainian system of E-learning
the government of Great Britain is interested in the pop-
ularization of higher education, so it provides appropri-
ate financial assistance to higher education institutions
and students. Therefore, according to one of principal
document of the country «Higher Education Act 2004”
(Higher Education Act 2004) the priorities of the UK
government's e-strategy include the following:1) crea-
tion of a comprehensive online information service for
all citizens (providing comprehensive information and
services to students and their parents, as well as the pos-
sibility of their optimized cooperation with the admin-
istration of the educational institution); 2) providing the


https://doi.org/10.5281/zenodo.7399009

German International Journal of Modern Science Ne45, 2022 41

integrated online individual support to students (stimu-
lating the development of strategies for joint assistance
to students in education); 3)encouraging educational in-
stitutions to transform the learning and teaching pro-
cess in accordance with the needs of the labor market
(taking into account and meeting the needs of the labor
market regarding the quality of electronic skills for suc-
cessful employment); 4) development of requirements
to ensure high quality professional training and recom-
mendations for support of practitioners (organization of
online training courses for teachers);5)providing rec-
ommendations to the administrations of educational in-
stitutions regarding the development of organizational
potential in the field of ICT (supporting educational in-
stitutions in the use of ICT, as well as managing the
process of using them in education, creating a national

advisory center on online learning, providing support to
educational institutions that offer remote electronic
teaching);7)development of the general digital infra-
structure to support transformations and reforms (test-
ing of the national modern Internet network to support
the future research and educational activities of higher
education institutions).

Taking into account these advantages, the UK
Government developed a program for improving the
quality of education due to the digital technologies and
outlined it in the document "National Framework of
Professional Standards"(NFPS) [6]. The implementa-
tion of the goals of the NFPS in universities takes place
in accordance with certain directions, organizational
approaches and professional values of higher education
institutions (see Table 1)

Table 1.

Implementation of the goals of the "National Framework of Professional Standards" of Great Britain

Areas of activity | Organization Professional yalues
of the university | of the learning

process
-development and | - use of teaching | - respect for stdents;
planning of | and  leaming | - the inclusion of the
educational methods  that | resuls  of relevam
programs; comespond to a | scientfic  research
. support  of | certain subject | into educational
sudents' studies; area and level of | progams;
- assessment and | the  academic | - intention to the
provision of | program; development of
feedback © use  of | educatonal
students; innovative commimities;
- development of | leamning encouragng  the
effecive  leaming | technologies; teaching saff 1o
environments; - introduction of | innovatve

mtegation of | appropriate participation i the

scientific research | methods  of | educational process:
and education; assessment of constant  self-
- assessment  of | training assessment of
educational effectiveness; professional
activities and | - research based | development by
lifelong on the results of | teaching saff.
professional the process of
development  of | improving the
teaching staff. quality of

teachers’

professional

practice.

The infrastructure of the British National Innova-
tion System is represented by universities, research in-
stitutions and public sector of research institutions.
Universities have a significant impact on the country’s
economy, as they provide the process of commerciali-
zation of new knowledge, professional training and
consulting services.

Among the key functions of innovative activity of
universities are the following: support of scientific re-
search; introduction of innovations in education and re-
search fields; development of the creative potential of
cohorts of scientists, teachers and students; inventing
new forms of solving scientific and technical issues.

Findings. Thus, the use of a comparative analysis
enabled the revealing that according to E-learning in
Great Britain, the priority is given to the problem of en-
suring the availability of higher education for all those
who want it, encouraging higher education institutions
to be flexible towards the respond to the demands of the
labor market, promoting the development of organiza-
tional and technological innovations in education, en-
couraging higher education institutions to develop E-
learning resources.

Taking into account the process of modernization
of the Ukrainian higher education system, we consider
it necessary to use the progressive experience of Great
Britain in terms of organization of education in E-learn-
ing system of Ukraine.
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