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INPUMEHEHUE METOJA PA3JIOKEHUS ATOMHUAHA K PEHIEHAIO HEKOTOPBIX KPAEBBIX
3AJJAY MATEMATHYECKOU ®U3NKHU

Annomauyun. B oaunoii pabome memoo pasznodcenusi AOOmMuana npumeHenvl OJisi HAXOHCOEHUS HYACHIHBIX
peuieHull HeKOmopuIiX Kpaeswix 3a0ay 015 ypaeHeHue mamemamuyeckou @usuku. Ilokazano, umo 3mo memoo
aenaromea  dppekmueHviMu U 601ee  MOWHBIMU — MAMEMAMUYECKUMU — UHCIMPYMEHMAMU — OAs  PeuleHus
ougepenyuanvHblX ypasHeHull 8 YACMHbBIX NPOU3EBOOHBIX.

Knrouesvle cnosa: uacmmoe pewenue, Kpaesdas 3a0a4a, ypasHeHUs MenionpogooOHOCHU, BOIHOB0E YPAGHEHUe,
Memoo paznodicenus Aoomuana.
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Brenenue. [Ipumenenue  oOpaTHOro  omepatopa K
SIBHBIE peUICHUA MATEMATHUYCCKOI'O 3aJaHHOMY YPAaBHCHUIO JA€T COOTHOUICHUE BUIA:

MOJIEIMPOBaHNsl  (U3UKO-MEXaHWYECKUX  3aj1ad
UMEIOT (pyHIAMEHTaNbHOC 3Ha4YeHUE. JIMHEHHbIC |
HEJIMHCIHBIC YpaBHEHHWS B YaCTHBIX MPOW3BOIHBIX
BCTPEYAIOTCS NPH ONHCAaHMM MHOTUX IIPOLIECCOB U
SIBIICHUH B (pr3MKe, MEXaHUKe, OMOJIOTHH, XUMUH U
T.1. Perienune kpaeBbIxX 3a71a4 ¢ TAKUMH ypaBHEHUSIMU
B UACTHBIX IIPOM3BOJHBIX SBIISIOTCS ONHOW WX
OCHOBHBIX TIpOOJEM MaTeMaTH4ecKod (GU3UKH W
WH)KCHEPHBIX HayK. 3a MPOLUIBIE  HECKOJBKO
NECATWICTHH MaTeMaTHKd W (U3MKH  CcAeTaiu
3HAUUTENbHBIE YCIIEXH B 3TOM HallpaBlieHuu [6, 8, 9,
10]. MHoOTHE U3 3THX YpaBHEHHWH HE MMEIOT TOYHBIX
aHanmuTHueckux pemeHuil. C  Apyroil  CTOPOHBI,
pelieHue 3TUX HEJIMHEUHBIX YpaBHEHUU
AQHAJIMTUYECKH MOTYT BECTH HEKOTOpbIE aBTOPBI,
KOTOpbIE TJIyOOKO 3HAIOT OIHMCAaHWE HEKOTOPBIX
(usnyeckux  mporeccoB. B pesymbrare  3TH
YpaBHEHHs JOJDKHBI OBITH PEIICHbl, HCHOJIb3YS
npyrue  meroapl.  [locmemname  rogsl  ObUTH
pa3paboTaHbl pa3IMYHbIE METOUKH PELICHHUIO TaKHX
YpaBHEHHH, HaIpuUMep, METOJ TOMOTONNYECKOTO
ananm3a [ 1], Meto BapuannoHHBIX utepanmii (MBU)
[5, 6], meton pasnoxxenust Anomuana (MPA) [3, 6],
METOJT TOMOTONMYECKOTO BO3MyIIeHus [4, 6],
YIPOILIEHHBIN METOA YKOPOUCHHBIX pa3loKeHuil [2,
7, 8 w mp., a TaKkKe WX Pa3INYHBIC
MouGUIIMPOBaHHbIE BapuaHThl [6, 8]. B manHO
paboTe MeToJI pa3nioxKeHus: AfoMruaHa MPUMEHEH ISt
HaXO0XJCHUS YAaCTHBIX PEIIEHUH HEKOTOPHIX KPAEBBIX
3a]a4 Jyisl ypaBHEHUI MaTeMaTn4ecKon GpU3nKu.

ITocTanoBKa 3amayun.

PaccmorpuMm  nuHelHOE  muddepeHnnansHoe
ypaBHEHHE B 4YaCTHBIX IIPOM3BOJHBIX, TO €CTb
YpPaBHEHHUSI TETIJIONPOBOIHOCTH:

u, (x,t) = au (x,t) + f (x,1),
O<x<l,t>0
WA BOJIHOBOTO ypaBHEHHS

u, (x,t) = a’u, (x,t) + f (x,t)
O<x<l,t>0
U IpaHUYHbIX ycioBue (3a1aua Jupuxie):

u(0,t) = o(t), u(l,t) =w(t)
nu (3amavya Hefimana):

U, 0.8) = a(t), U, (1,1) =v(t).
e f(xt), ot), w(t), u(t), v(t) — ussectusie
¢bynknum; U(x,t) — ckoMast QYHKITHS.

AJITOPUTM METO0/Ja pa3JIoKeHHsI AOMHAHA.
Henuneitnoe muddepeHnnaisHoe ypaBHEHHE B
YaCTHBIX ITPOU3BOIHBIX MIEPETUIIEM B BHJIE

Lu(x,t) = q(x,t) — Nu(x,t),
rie L — muddepennmansueii omepatop; L' —
MHTETPAIbHBIHA OMepaTop.

u(x,t) = f(x,t)— L [Nu(x,1)].
OcnoBHast wuaes MPA 310 cocraBiieHue
(YHKIIMOHATIBHOTO YPAaBHEHUS BH/IA

u(x,t) :iun(x,t).

OTciofa MMeeM pPEKyppEeHTHOE COOTHOILCHHE
BHja [6]:

Up(6) = F X 1); Upy =—L7[Nu, (x,1)]
, n>0.

Ipumep 1.
Haiitu pemenue cunenyromiei kpaeBoil 3aga4u ¢
YpaBHEHHEM TEIJIONIPOBOIHOCTH B BHJE:

U =u, +sinx, 0<x<z,t>0, (1)
u,(0,t) =1, u,(r,t)=-1. 2

CHauaya BBeJIeM CIeIyIomie 0003HaAYCHHS:

u(x,0) = f(x).
Memod pasnoxcenus Adomuana.
j.ugy(x, E)dE = j.[uxx(x, &) +sinxfdé&,
OOTCIOJIa uMeeM i
u(x,t) = f(x) +tsinx+j.uxx(x,§)d§.
Io unee MPA: 0

u(x,t) =iun(x,t).

Ucxons u3 aToro umeem
Uy +U +U, +...= F(X)+tsinx+

[+t U+, 0
’ o = F(X) +tsinx;
ulzj[uo] df—tf”(x)——zsmx
:j’[l] dg— f"’(x)+ smx...;
unzj[nl] d§— f<2“>(x>+
+(=1)" 1™ inx

(n+1)!
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UT.AO. OKOHLIaTeHBHO HOHY‘II/IM peHIeHI/Ie 3a4a4Yy BUOa , o ~
U(X,t) = Uy +U, +...= f'(z) =) 2ka, 7" —1=-1.
k=1
0 k+1
. 0
Z|: f(Zk)(X) ( 1) t ISInX:|: © reon ( 1)m—1 2m-1
k= (k+1)! > 2ka, ¥t =0=sinx Z—
( t) (3) k=1 m=1 (2m 1)'
Z f(Zk)(x) +sinx|1—- Z (1)
o K ! Orcioza BepHO, 4T0 8, =-——, kK=12,.... mm
(2k)!

it? 9 (x) +fi—eJsinx.
k=0

Teneps menssectHyro Qpynxiuto T (X) naiinem
u3 ycnosue (2). B pesynbrare nmeem

o ¢k
0,0, =1=3L @) 11-¢"
o K!

u
_ =t f (2ks) -t
u,(z,t)y=-1= ;E (r)—1+e 4)
WIn
0 K f (2k+1) (O) — i (_1)mtm
o K! mo ml
u
1)m+1tm
§ (2k+D) (= 5
kZ(; i (%) Z 5)
U3 mepBoro paBeHCTBa (5) nMeeM
f1(0)=1; f"(0)=-1; fY(0)=1;..;
£ 0)=(-)" urn (6)

W3 BTOporo paBeHcTBa (5) UMeeM

f'(z)=-1; f"(z)=1; f'(z)=-1;

fEN0)=(-)™ ura 7

B obmem ciydae, Haiitu ¢ynxmmio f (X),
yroBieTBopstonmii  ycnosuit (6) u (7), wHOrma
HEBO3MOXHO. B wactHOM cirydae, dpynximio T (X)
HIIEM B BUJIE

fO)=>ax"
k=0

Kosddunuenros sroro psna d, HaxoguMm u3

ycnoBuii (6) u (7), a u3 ycinosue (6) umeem

- (D"
=1; a,=—:..; el = oA
% 2T 3 2 oyl
T.O.
Orcrona
f () => a,x*+sinx,
k=0

a u3 ycnoBus (7) mMeeM

a2k=0, k=1,2,.... Ecmu aZk_O, k= =12,.., 1o

TIOJIYIHM CTAIIHOHAPHOE PEIICHNE BUIA u(xt)= U(X)
. Dror cny4ait Oonee mpoct. Ilostomy cambrit

1 k
MHTEPECHBIN CITydail, Korma 8y, = ( ) , k=12,..
(k)Y
TIPH 5TOM TOJTY4IUM

f(x) =a, —1+cosx+sinx
WK

f(x) =cosx+sinx.

COOTBETCTBEHHO K 3TOMY HMMEEM PpELIEHUE
u(x,t) B sune:

=t (2k) -t ]
u(x,t)=> —f (x)+[l—e ]smx=
ko k! (®)

=e'cosx +sinx.
IIpumep 2.

HaiiTu pemenue caenyomei KpaeBon 3aauu ¢
BOJIHOBBIM YPaBHEHHEM B BUJIE:

u,=uU, +sinXx, 0<x<ZX,t>0,
2

©)
u(0,t) =0, ux(%,
CHauasia BBeJIeM CIIeyIoIIne 0003HaYeHHS:
u(x,0) = 9(x), u (x,0)=w(x),

rue @(X), l//(X) - [I0Ka HeU3BECTHBIE (DYHKIHH.

t) =0. (10)

Memoo pasznoscenus Aoomuana.

[y fus (x.£)de =

= j’dn]‘[uxx(x,é) +sinx]d&

OTCIOJIa UMEEM
2

U(x,t) = (X) + ty (X) +%sin X+

+j'd77]luxx(x,§)d§

ITo npee MPA:
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w 20 (9) = @0 =0k =01
u(xt) :zun(x’t). P 0)=0uy(0)=0k=0,1,... (13)
v W3 BTOporo pasenctsa (12) numeem
Ucxons u3 sToro nmeeMm , ¢(2k+1) (%) =0mu l//(2k+l) (%) =0, k = 0’1, o (14)

U, +U +U, +... :¢(x)+ty/(x)+%sinx+

t n
+J'd77j.[u0 U, U, +. ] dE
0 0
u
t2
=@(X) +ty(X) +§sinx;

t

= Idﬂj.[uo]mdé =

o"(X) +— t z//”(x) - t—sm X

j.dﬂi[ul]xxdf =

_t 'V(X)+£ 'V(x)+£sinx
a? 5" 6!

!\’I":,

u,

5o

P (X) +

2n+2

S
2 =[dn|lu,,].d
0 0

t2n+1

@

*n l),l//“() D" @n Z)ISIHX

nT.no. OKoOHYATEIIHHO TNOJIYYUM PpCUHICHUC 3aJa4U BUa
u(x,t)=u, +u, +

2k+1

_ % (2k)
Z[(Zk)' )+ @k+01”

+ (1—cost)sinx.

VA (x)} + (11)

Teneps HemsectHyo pynkumio | (X) Haiinem
n3 ycnosue (10). B pesynbrare nmeem

B o6mem ciydae, Haiitu dynkumuu @(X) u

w(X), ynosnerBopsommii ycmosuit (13) u (14),
MHOT/Ia HEBO3MOXHO. B yacTHOM ciydae, QyHKIHU
@(X) u y(X) umem B BE

p(x) =D ax" u y(x)=> bx"
k=0 k=0

KosdpuumenTos storo psaasl d, u bk HAXO UM

n3 ycnosuit (13) u (14), a uz ycnosust (13) nmeem

3, =0ub, =0,k=01,..

Orcrona

S K S K
p(X) = Za2k+1xz T on oy (X) = Zb2k+1xz *
k=0 k=0

a u3 ycnoBus (14) numeem

40(5) Z(2k+1)azk+1( )*=0= COSE

k=0

nu

w(z) Z(2k+1)b2k+1( ) =0= COSE
k=0

OTcroza BepHO, 4TO

p(X)=sinx u w(X)=sinx.

COOTBETCTBEHHO K 3TOMY HMEEM peIIcHHE
u(x,t) »Buge:

2k 20 2k+1 (2k)
u(x,t) = Z{(Zk)' (x)+ D! 1)| ()}

+ (L —cost)sinx = (L+sint)sinx.

BriBOJBI.
Takum 006pazom, M3y4eHBl IPUMEHEHUS METOa
pa3okeHuss ~ AjoMHaHa K NPUOIIMKCHHOMY

peIIeHNI0 KpaeBBIX 3ajgad. Pe3ynpTaThl CpaBHEHBI C
TOYHBIM PEIICHHEM KPaeBOHU 3a/laufl U Pe3yabTaToM,
MOJIy4EHHBIM C MOMOIIBI0 MaTEMaTHUECKOro MakeTa
Maple 17. U3 cpaBHEHHH SCHO, YTO 3TH METOJ
JIOCTaTOYHO TOYHBL. [103TOMY, 3TH METOBI SIBIISIOTCS
MOIIHBIMH MaTEMaTHYECKUMH HHCTPYMEHTAMH H C UX
MIOMOIIBI0O MOXET OBITh pelIeH OOoJIBIION Kiacc
HEITMHEHHBIX KpAaeBbIX 3ajad, MCIOIb3YyeMbIX B

MaTeMaTHIeCKOH (U3MKH U WH)KEHEPHBIX HayKax [1,
2,11, 12].

2k+1
u(0,t)=0= () w90
09=0-F| 5™ O g™ 0)
u
ux(f,t)=0=
(12)
o T t2k+1 0 T
Z (2k 1)(7)_'_ l//(Zk 1) (7) )
20?2 k) 2
W3 mepBoro paBenctsa (12) nmeem
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Introduction

The eternal vitality of the nation is that it occurs
in the upbringing of the younger generation, the
process of formation of the national consciousness
under the influence of spiritual and cultural values left
by the ancient descendants of this nation and their
elderly generations.

In Central Asia, particularly in Uzbekistan, the
teachings of Khojagon, Nakshbandiya, and teachings
of Sufism, which was widely used in the past, can
serve to achieve perfection, that is, perfection of man,
not only physically but also psychologically and
through spiritual world of man.

Sufism is also accompanied by its subtle
meanings, which are understood only by the apparent
side of the doctrine. For that reason, intelligence is not
enough. It should be noted that as revealed in the
doctrine of Sufism, human beings actually create new
rational knowledge through inspiration and perception
at the level of unconsciousness and indifference.

In Sufism, the perfect human being is the wisest
and the most intelligent man, the perfect person
intermediary, the divine commander, the individual,
who comprehends the absolute divine character with
these qualities, even though it is manifested in the

image of the ordinary person. But in the spiritual
essence he is the master of the universe, who is always
aware of the true nature of the universe.

Thus, principles of Sufism teachings doctrine of
Khojagon (Nakshbandiya) founded by Abdulkhalik
Gijduvani as “Hush dar dam”, “Nazar bar qadam”,
“Safar dar Vatan”, “Khilvat Dar Anjuman”,
“Yodkard”, “Bozgasht”, ‘“Nigohdosht”, and others
lead human beings to the rank of perfection.

As for the teaching of Sufism, Abdulkhalik
Gijduvani Khojagon (Nakshbandiya), it is necessary
to state that the mysterious knowledge of the intellect
is considered to be a sublime knowledge, love.
Because real love is the natural guide of all interests,
energies, aspirations, needs and motives. Therefore, it
is the only weapon of love that promotes self-
purification in love of mysticism by bringing it closer
to Allah, promoting high personal growth and
perfection.

At the same time, this practice of teaching is
morally competent in forming good behavior, self-
realization, self-esteem and morally self-confident in
social activities, and all forms of consciousness from
the inner world: the ability to use the capacities of
unconsciousness and sub consciousness effectively,

Philadelphia, USA

206

2 Clarivate
AnalytiCS indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:ubaydulla.kasimov@mail.ru
http://s-o-i.org/1.1/TAS-07-75-35
https://dx.doi.org/10.15863/TAS.2019.07.75.35

ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940

Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500  SJIF (Morocco) = 5.667  OAJI (USA) = 0.350

and to create a complex of “I” and high-level
disposition in a person, from the internal and external
horror (phobias) affection. In the practice of Khojagon
(Nakshbandiya), it was achieved through the use of
duplicate reference.

In the modern world, psychotherapy, psycho-
hygiene, autogenic exercises, meditation,
transcendental states, mechanisms of complex
psychological processes, which are based on the basis
of the dreams, are practically valid.

In the doctrine of Khojagon (Nagshbandiya), the
six rank (method, path, place) of the zikr have been
widely used:

1. Maqomi heart. In this case, the inner focus of
the person is fully concentrated on his heart and the
silent response of Allah’s names and blessings to the
sound of a heartbeat. In this way, voluntarily focusing
on the heart, with the subsequent attraction of the
heart, human beings lose their human qualities, enter
the process of glorification and unite with Allah's
light. This indicates the origin of the heart.

2. Magomi sir (secret)

a) “Khafi” — in this case the concentration is
drawn to right chest and zikr is repeated

b) Ukhfo - the eyes are shut, and the inside of the
human body is directed to the uniaxial nervous system
in the peritoneal cavity;

3. Maqomi zikr (statue remembrance). This is
achieved by directing all the attention to the body of
the liver and returning the remembrance of Allah
(kalima).

4. Maqomi golab. The attention is concentrated
to two-fingers above the navel and ritual of khufiyona
zikr (silent remembrance) is carried out.

5. Magomi sulton(Statue of the Sultan). Any
attention is drawn between the two eyebrows, and the
words of remembrance are repeated.

6. Maqomi ruh (The statue of spirit). Here,
attention is drawn to the upper part of the human brain,
and the reverence of Allah is repeated.

Based on the above positions, the zakir (who is
doing zikr) can make the number of zikrs 7, 21, 100,
1000, 1200, 3000, 5000 or more depending on the
state of the zakir.

It is important to note that Khojagon
(Nagshbandiya) is a leading place in the practice of
zikr. Because it activates the whole body. Abdulkhalik
Gijduvani was adopted as a spiritual child by Hizr and
taught the words “nafsi and proof”. It is mentioned in
the following words: “La ilaha illa-Allah” with the
word “la” from the ribbon to the head (with the head
indicating); then extends the word “ilaha” from the
head to the right shoulder and conveys the word
“illaalah” from his right shoulder to his heart, and he
imagines that the heart of the blessed word reaches the
heart (this is repeated about 7-21 times). Due to strict
intentions of zikr, a person's subordinate character
becomes stronger, and anticipation (eventuality,
profound understanding and anticipation of the event's

essence) turns into a daily activity. The method of
remembrance of the silence zikr in the Khodjagon
(Nagshbandiya), founded by Abdulkhalik Gijduvani,
is described in the following way:

1. The one who wants to make zikr prays two
rak’ats alone at one place so that he can concentrate
on his mind and not be distracted by the worldly
concerns.

2. He recounts 25 times, that is to say, he says
the words “Astaghfirullahal aziim va ‘atubu ilayh”.

3. Sitting in the direction of the gibla, eyes are
closed, thinking about death and states of death for up
to 5 minutes (the name of which is “Robitai mavt” in
the Sufism language).

4. He then reflects on the other teachings of our
Prophet (sall-Allahu ’alaihi wa sallam) and his
teachings to the divine guidance, and hopes for the
blessing. This will last for up to 5 minutes (It is called
“Robita Murshid” in Sufism).

5. He then reflects on the greatness, majesty,
power of Allah in the universe, and the blessings that
Allah has bestowed on him for five more minutes.
This thought gives him pleasure, relieves the surplus
of worldly pleasures and leaves him alone with his
conscience (It is called “Robitai huzur” in Sufism).

6. He starts his heart with the words “Allah”
touching his tongue the upper part of the mouth Thus,
the word “Allah” is referred to as 5,000 times. every
100 times after the word “Bozghasht” says “Ilaha
‘anta maqsudi va raqa matlubi” — “Oh my Lord, it is
my purpose, | ask You for Your goodness”.

It should be noted that the above mentioned
algorithm of zikr is a method of achieving
psychological self-cultivation and psychological self-
regulation. It is therefore desirable to use the methods
of this teaching in the psychological work of modern
man. From a social-psychological point of view,
mentioning the endless love, respect, trust and
greatness of Allah is the result of having such a high
level of source and strength that it has the power to
attain, He gives us comfort. That is why making zikr
is a kind of nutritional supplication that gives a person
a sense of inner serenity and delights in his heart.

True practice of the psychological phase of
psychological stages of “silence zikr” leads to internal
psychological balance. Internal psychological balance
is a person's inner freedom (congressionalism). This
freedom is expressed in the liberty of man’s biological
and social environment. Modern psychology,
psychotherapy, and autogenic exercises are based on
the same exercise of freedom. Therefore, these
exercises help to improve the tonic of human life.

On the other hand, adhering to the requirements
of the silent zikr protects from other adverse or
negative material and spiritual influences, which
guarantees the protection from the negative influence
and the current terrorist threats.

Based on the analysis of the apparent and subtle
aspects of the “silense-zikr”, which Khodja
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Abdulkhalik  Gijduwani  implements, we are human being, who has a desires to purify the qualities

convinced that it (the heartwarming thought) has the
following psychological features:

e The best of actions is superior to charity,
sadaga and zakot, raising love to Allah. His heart is
purely of a positive trait and character. He can also
devote himself to the people of the surrounding, to
others, to the Homeland because he knows the true
value of everything and event, acting in a pure manner
in his everyday life.

e The zikr of the true heart makes the one who
conforms to the egoistic requirements by transforming
him into a good behaved , kindhearted.

o Fromsocial secular points of view, it protects
goodness, which is the opposite of bad groups and
gangs, putting an end to negative attitudes such as
lying, extravagance, fraud, aggression, greed, and
greed in personal and work activity, dealings and
relationships.

e Fromareligious point of view, zikr drives all
the black powers and the devil forms the fort of Allah.
It accelerates the process of the mukoshafa and
ensures the enjoyment from the light of Allah.

¢ From the social-psychological point of view,
silent zikr clears the memory from bad, negative
imaginations, freeing the mind from harmful thoughts
and teaches them true justice. The psychic readiness
(coincidence) of the person to the situation provides
with the growth of the environment (internal and
external), event, attitude, treating, activity, the system
of self-control, management and adjustment of the
person based on high behavior, attitude and activity
rhythms, and the process of self-realization
(automatization). As a result, it prevents from a
variety of  daily stress situations that cause
disagreements, conflict situations, quarrels, collisions,
and other harms.

o Silent zikr allows it to be implemented at any
time and place, at home, in the street, at work, and in
any place without interference.

e The practice of silent zikr allows the person
to overpower the “I” attributes of the individual, thus
enabling social happiness to dominate and guarantee
the highest perfection stage. The qualities of “We” are
considered the perfect human symbol. Apart from
intellectually, spiritually and physically developed
qualities, it is permissible to have the following
characteristics: excellent honesty in both internal and
external influences; to get rid of the material effects of
self-deception; ability to self-evaluate, control,
program, manage and improve automatically (in the
circumstances) under any circumstance
(environments), with perfect access to internal mental
capabilities; through the inner knowledge and the
qualities of “I” with the qualities of “we”, with
universal characteristics in every kind of treatment
and attitude.

e The essence of the doctrine of Khoja
Abdulkhalik Gijduvani is the formation of a perfect

of “we”. Therefore, the scholars said: “If Mansur was
one of the leaders of Khoja Abdul Rahim Gijduvani or
his murids at the time of the Khaleefah, he would have
been given the status of Vahdatu vujud and would
have got rid of the “an al haq”. “Hoja Ali, the son of
Khoja Ali Romitani, asked Hagar’s father. “Mansur
Halloj is an “an al haq” (I am right),” said Boyazid
Bastomiy, “There is nothing in Hirgam except Allah.”
What is the wisdom of this? Khoja Ali Romitaniy:
Mansur put forward the word “I” and he began his
word “I am” and he got in to trouble. Bayazid put
forward the notion of absence of the word, and began
his word with “no” and survived.

e Only some people comprehended a profound
understanding of the imminent aspect of the silent zikr
of Abdul-Khalig Ghijduwani. That is why the owner
of botiniy science is called an orif. Botiniy (laduny)
science is obtained by his grace when approaching the
Truth through the meditation (ritual prayer). Indeed,
the Holy Quran says in Surah Al-Hadid, oyat-29: “The
mercy of Allah is in His hands, and He gives it to
whom He wishes”, and in Surai al-Nur, 35: “Allah
guides to this light whomever He wishes”. Laduny
science is divided into three categories: revelation,
inspiration, intelligence. The revelation is given to the
Prophets, inspiration to the saints, and the Sufi are
given mind by Allahu ta’ala. Man creates new,
rational, true, perfect knowledge for himself by
inspiration, intelligence.

e This knowledge that is acquired by human
can be compared to a divine light that is enlightened
in human hearts. In contrast to the science
(knowledge) interpreting and applying various issues
of life, education (gnosis) helps to conceal the hidden
nature of those things. If knowledge is gained through
reading and learning, then education (science) is only
granted to those whom Allah has chosen and selected.
The time and space of the application of the
knowledge is limited, and the enlightenment has no
limit. Education is only given to those who are pure
from all worldly and contemplative tendencies, and
only to those who turn to Allah with all their intentions
and thoughts.

Thus, the practicing of the above-mentioned zikr
stimulates the intrinsic activity of psychological
interactions (training, interactions) and motivates the
incommensurable activity of its formation and not
only physically but also spiritually and
psychologically, and has a new positive attributes and
qualities to make the person mature (to be perfect).

The importance of the khufya zikr of
Abdulkholiq Gijduvani is that it serves a kind of
person who has been explicitly expelled from the
people by acting in his social activities, self-
understanding, self-esteem, and it is spiritually
prosperous. Inspiration teaches you to use the ability
to use the abilities to create good qualities through
meditation from the botiny side.
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The multidimensional changes taking place in
the modern world, including the abundance of
information and the rapid increase in intersectional
knowledge, require the intensification of the inner
psychological state of the learners. In order to achieve
this stage of the community level, a person
(individually, ethnos, group) must ensure continuous
self-control, control, self-order, self-evaluation, self-
perfection in his inner spiritual activities.

The process of self-consciousness, learning, and
adaptation is one of the pressing problems of every
stage of socio-historical development, and in our era
globalization, as well as the mass culture entrenched
in our lives. In our opinion, if the inner psychological
activity of a person does not have a deep sense of
responsibility for things and events and there is no
mechanism of perfect internal control, then no social
power or rule of law can control it.

At the same time, it cannot be a barrier to the
self-fulfillment of the self-realization in proportion to
the pursuit of a consistent aspiration in objective and
subjective circumstances. That is why there are both
internal and external aspects of the activity of a
person, and they do not always coincide. Because of
incompatibility of internal (subjective) and external
social psychological environments in the spirit of
human personality and national (social) consciousness
is formed. This social confrontation necessitates the
inner self-consciousness of the consciousness of the
mind through self-perfection, control, self-control,
self-fulfillment and self-realization and perfection in
the mind. This need implements continuous action
between privatization and sharing and ensures mutual
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Introduction Systematic measures have been taken to improve the

For the past years, a monopolistic system has legal awareness and legal culture of the population,
developed throughout the country that is very difficult and the formation of an irreconcilable attitude towards
to transfer into private hands. For example, centralized corruption in society. Within the framework of the
heating and water supply, unified railways appeared reforms, the protection of the rights and interests of
in the cities. And after 1991, many of them turned out citizens, the openness of public authorities and the
to be extremely difficult to change. If we analyze at mechanisms for ensuring public and parliamentary
the state monopolies of Uzbekistan and exclude from control, as well as the legal basis for the activities of
them the railway some aspects that cannot apply for law enforcement and judicial bodies have been
better effectiveness in short time. And these are state reformed. At the same time, the solution of strategic
monopolies, which are not too justified by the modern tasks to further economic growth, welfare
economy. The state monopolies of Uzbekistan are the improvement and improvement of the investment
essence of protectionism and the desire of the state to climate in the country implies the need for effective
develop certain sectors within the country. Railway implementation of the state policy in the field of anti-
sector is one of them which is currently state corruption and the adoption of new systemic measures
ownership. to eliminate the causes and conditions of corruption.

In recent years in our country, important
organizational and legal reforms have been LITERATURE REVIEW

implemented in the area of anti-corruption.

Philadelphia, USA 210 '; Clarivate
Analytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-07-75-36
https://dx.doi.org/10.15863/TAS.2019.07.75.36

ISRA (India) = 3.117

. ISI (Dubai, UAE) = 0.829

ImpaCt Factor: GIF (Australia) =0.564
JIF =1.500

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.156  PIF (India) =1.940
ESJI (KZ) =8.716 IBI (India) =4.260
SJIF (Morocco) =5.667  OAJI (USA) =0.350

Haron, Mohamed, Jomitin and Omar (2014)
found that a forensic accountant is essential for an
organization with the intention of decreasing the
number of fraud occurrences in a public sector. A
forensic accountant has an advantage to investigate
beyond the figures over traditional auditor or
accountant methods. This study was conducted from
interviews and questionnaires distributed to public
administrators from four public sector agencies in
Malaysia; Federal Government, State Government,
Local Authority and Statutory Bodies. Eiya and Otalor
(2013)suggested that forensic accounting is a tool for
fighting financial crime where the forensic auditor as
an expert witness should at all times apply his skill and
experience.

Albrecht and Zimbelman et al. (2012) found
technology advances has derived proactive fraud
detection techniques which analyze data and
transactions to isolate fraud symptoms such as the
trends, numbers and other related anomalies. While
Bierstaker, et al. (2006) concluded firewalls,
password protection and computer viruses are
regularly used to combat fraud. However, despite
receiving high ratings on effectiveness; discovery
sampling, continuous auditing, digital analysis
software and data mining are less often used by
accountants for anti-fraud techniques.

Another type of fraud prevention and detection
method involves red flags. Pincus (1989) studied the
effectiveness of a red flags questionnaire to evaluate
the likelihood of fraud. Results showed auditors, who
used a redflags questionnaire in fraud risk assessment,
measured a more comprehensive potential fraud
indicator compared to those who did not use the
questionnaire. Furthermore Gullkvist and Jokipii
(2013) examined red flags according to the types of
fraud; asset misappropriation and fraudulent financial
reporting, and they concluded red flags are important
in internal auditors report in relations to detecting
asset misappropriation.

Omar and Bakar (2012) conducted a survey on
Fraud Prevention Mechanisms of Malaysian
Government-Linked Companies: An Assessment of
Existence and Effectiveness and their results showed
that management review of internal controls and
external audits of financial statements ranked as the
top-most fraud prevention mechanisms in terms of the
percentage of existence in organizations as perceived
by internal auditors and fraud investigators, followed
by operational audits, internal audits or fraud
examination departments, and internal control review
and improvements by departments.

Number of empirical studies show that greater
levels of information mean a reduction in corruption
levels (Rose-Ackerman, 2004, 316-322).
Nevertheless, one cannot simply conclude that
transparency always entails lower corruption levels
(Cordis & Warren, 2014; Grimmelikhuijsen, 2010;
Peisakhin & Pinto, 2010, 262). Whateverthe case, it is

clear that transparency helps prevent the occurrence of
conflicts of interest, minimizes the possible negative
consequences of their existence, fosters the integrity
of public office and civil servants and prevents and
discourages corruption, which is generally associated
with informal agreements, outside of official and
public decision-making channels (Arrowsmith,
Linarelli, & Wallace, 2000, 38; Kaufmann & Bellver,
2005, 28, 42; Villoria Mendieta, 2012, 21).

RESULTS

Corruption and Economic Development

Corruption is a complex phenomenon. Its roots
lie deep in bureaucratic and political institutions, and
its effect on development varies with country
conditions. But while costs may vary and systemic
corruption may coexist with strong economic
performance, experience suggests that corruption is
bad for development. It leads governments to
intervene where they need not, and it undermines their
ability to enact and implement policies in areas in
which government intervention is clearly needed—
whether environmental regulation, health and safety
regulation, social safety nets, macroeconomic
stabilization, or contract enforcement. This chapter
looks at the complex nature of corruption, its causes,
and its effects on development. How do we define
corruption?

The term corruption covers a broad range of
human actions. To understand its effect on an
economy or a political system, it helps to unbundle the
term by identifying specific types of activities or
transactions that might fall within it. In considering its
strategy the Bank sought a usable definition of
corruption and then developed taxonomy of the
different forms corruption could take consistent with
that definition. We settled on a straightforward
definition—the abuse of public office for private gain.

Public office is abused for private gain when an
official accepts, solicits, or extorts a bribe. It is also
abused when private agents actively offer bribes to
circumvent public policies and processes for
competitive advantage and profit. Public office can
also be abused for personal benefit even if no bribery
occurs, through patronage and nepotism, the theft of
state assets, or the diversion.

Corruption and Economic Development of state
revenues. This definition is both simple and
sufficiently broad to cover most of the corruption that
the Bank encounters, and it is widely used in the
literature. Bribery occurs in the private sector, but
bribery in the public sector, offered or extracted,
should be the Bank’s main concern, since the Bank
lends primarily to governments and supports
government policies, programs, and projects. Bribery.
Bribes are one of the main tools of corruption. They
can be used by private parties to “buy” many things
provided by central or local governments, or officials
may seek bribes in supplying those things.
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» Government contracts. Bribes can influence
the government’s choice of firms to supply goods,
services, and works, as well as the terms of their
contracts. Firms may bribe to win a contract or to
ensure that contractual breaches are tolerated.

» Government benefits. Bribes can influence
the allocation of government benefits, whether
monetary benefits (such as subsidies to enterprises or
individuals or access to pensions or unemployment
insurance).

* Lower taxes. Bribes can be used to reduce the
amount of taxes or other fees collected by the
government from private parties. Such bribes may be
proposed by the tax collector or the taxpayer. In many
countries the tax bill is negotiable.

« Licenses. Bribes may be demanded or offered
for the issuance of a license that conveys an exclusive
right, such as a land development concession or the
exploitation of a natural resource.

» Time. Bribes may be offered to speed up the
government’s granting of per-mission to carry out
legal activities, such as company registration or
construction permits. Bribes can also be extorted by
the threat of inaction or delay.

» Legal outcomes. Bribes can change the
outcome of the legal process as it applies to private
parties, by inducing the government either to ignore
illegal activities.

Corruption
business

Bribes and drawn-out negotiations to bargain
them add additional costs to a transaction. Second,
corruption brings with it the risk of prosecution,
important penalties, blacklisting and reputational
damage. Third, engaging in bribery creates business
uncertainty, as such behavior does not necessarily
guarantee business to a company; there can always be
another competing company willing to offer a higher
bribe to tilt the business in its favor. On the macro
level, corruption distorts market mechanisms, like fair
competition and deters domestic and foreign
investments, thus stifling growth and future business
opportunities for all stakeholders. IMF research has
shown that investment in corrupt countries is almost
5% less than in countries that are relatively
corruption-free. The World Economic Forum
estimates that corruption increases the cost of doing
business by up to 10% on average. Siemens, the
German engineering giant, had to pay penalties of
US$ 1.6 billion in 2008 to settle charges that it
routinely engaged in bribery around the world. A

increases the cost of doing

significant negative impact of corruption on a
country’s capital productivity has been proven.

DISCUSSION

The 2020 Strategy

Together against Corruption provides the
strategic framework for Transparency

International’s collective ambition and actions for the
years 2016-2020. Our movement’s fourth strategy, it
builds on the rich diversity of our movement, with
its unique governance structure that includes
independent national chapters, individual members
and an international secretariat. Recognising the local
realities in which our movement operates, this strategy
does not intend to cover everything we do. Rather, it
focuses on the key areas in which we, as a movement,
will move forward collectively. The rapid theory of
change that informs our 2020 strategy is based on the
assumption that corruption can only be tackled
through a multi-pronged approach. This means to:

= Work on prevention through our tools, many
are useful to assess risks and identify loopholes.

= Work on bottom-up demand through
awareness raising, communication, and community-
based

= advocacy that generates demand for social
accountability.

= Work on consequence/  punishment
through the work on the cases, and the monitoring
of the implementation of anti-corruption
commitments, policies and laws.

More specifically, in the strategy we commit to
work in the following areas:

= People and partners. Entails supporting
individuals and groups to build and sustain a culture
of anti-corruption action.

= Prevention, enforcement and justice. Focuses
on pushing for improvements in laws and standards
that

= are too weak, and highlight strong
institutions that can serve as examples.
= Strong movement: Channels greater

investment into increasing our understanding of what
works to stop corruption, but also into ramping up
capacity in our chapters and establishing strategic
presences in key countries.

The 18" International  Anti-Corruption
Conference (IACC) Transparency International is
working closely with Danida for the success of the 18™
IACC in Copenhagen. The IACC 2018 with its high-
level segment is one of a number of major anti-
corruption events taking place in 2018.
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PREVENTION
PEOPLE AND ENFORCEMENT
PARTNERS AND JUSTICE
+ Taking action to demand accountability , and
» Working with partners and leaders standards
» Protecting activists + Demanding justice to end impunity

Figure 1. Together against corruption
Source: TRANSPARENCY INTERNATIONAL 2018, page 8.

As the TI movement, Together against
Corruption, we have committed in our strategy to:

= Create demand for accountability and
empower action by working with a wide range of
people to act to confront corruption, demand
accountability.

= Engage partners and inspire leaders by
working with and promoting anti-corruption leaders
and leadership, and fostering strong partnerships.

= Protect anti-corruption activists by defending
and supporting TI activists under threat, standing in
solidarity with those whose work to expose corruption
puts them at risk, and pushing back against the limits
put on civil society

The country-by-country reporting initiative was
proposed10 by the OECD in the framework of the
program on combating the tax base dilution. The
methodology has some limitations.

First, the study is based on the assessment of
information provided by the company on its official
website in public, that is, it is absolutely open for
everyone. Thus, all the conclusions drawn from the
results of this study refer only to publicly available
corporate documents and reports.

Secondly, the purpose of the study is not to
compare the information presented on the official
website of the company with the actual activities of
the company. For example, if a company writes about
its Code of Ethics for regular and mandatory anti-
corruption training for all employees and directors, the
researcher trusted such information without verifying
it.

Third, a huge amount of information that the re-
searchers have worked with poses the risk of being
inaccurate and erroneous. To avoid this, all the
materials have been submitted to the companies for
the review prior to publication.

Table 1. The Problems of Railways

Railway Company Problems

Typical Causes

Chronic Financial Deficits.

Constraints on charges imposed through

Government regulation; Persistent excess capacity;
Provision of guaranteed service levels at fixed prices or
with ‘excess’ competition; Provision of services at below
marginal cost; Failure to understand

Growing Operating Subsidies

Chronic financial deficits; Lack of ‘corporatization’;
Inadequate distinction between roles of government and of
the railway operator; Inadequate subsidy policies.
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Archaic Pricing Structures.

Prices are not related to marginal costs; Costs not properly
identified or measured; Inadequate
financial and management accounting systems;

Lack of an Equitable Fare Structure and
Excessive Fares.

Lack of user or community representation in service and
price decision making; Public or private monopoly.

Excessive costs; Low managerial and technical
efficiency; Low Productivity.

Lack of competition or existence of a ‘natural’
monopoly; Over-manning; Lack of investment.

Low service quality; Congested services; Services
have failed to respond to need.

Lack of competition; no peak-load pricing;
Inadequate cost recovery in pricing policies;
Inability to reinvest operating surpluses or raise
funds for investment.

Deficiencies in the physical infrastructure;
Insufficient investment funding; Assets have not
been maintained.

Failure of pricing policies to recover capital costs;
Structural inability to retain/reinvest surplus funds;
Regulations preventing investment or borrowing.

Widespread state ownership of railway
infrastructure and services; Low Private Sector
participation.

Lack of policy or strategic commitment to
competition/corporatization/privatization.

Source: John Holt, Escape Works towards Reducing Poverty and Managing Globalization, New York 2003, page 4.

Key Reasons for the Failure of State-Owned
Railways

Misguided Intervention— whereby
Governments, for example, have often imposed
unsustainable  fare and  service conditions,
overestimating what can be accommodated through
internal cross subsidy.

Excessive Operating Costs— often arising from
a combination of over-staffing, operational
inefficiency, and poorly targeted capital investment.
In addition, railways have often had to bear track and
infrastructure costs which have not been borne by
operators in other competing transport.

Perverse Management Incentives— where, for
example, entry to the rail sector is restricted, fares and
freight charges are usually controlled to limit the rate

of return on capital. This has led to the "padding out"
of costs by excessive capitalization;

Lack of Dynamism — for example, strict entry
regulation excludes or limits the possibility of
providing innovative forms of lower cost rail transport
which meets the transport demands of the poorer
groups or higher quality alternatives meeting the
needs of those willing to pay.

The Fight against Corruption

= Perception of Corruption

= Government Actions to Fight Corruption
= International Conventions Approved

= |CT Development

= E-Government, Internet Adoption

= Social Media
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Figure 2. Structural paradigm for estimate the costs of corruption

A comprehensive methodology to estimate the
costs of corruption The methodology that has been
developed and applied in this study to estimate the
costs of corruption in public procurement builds on
existing, diverse literature on measuring costs of
corruption. Findings across various research strands
disclose substantial differences in the estimated or
perceived size of corruption. For example, strong
differences appear between survey-based approaches
and audits or investigations. The comprehensive
methodology that has been developed through this
study is above all an econometric methodology.

Although it does contain elements of an investigative
approach, it should not be treated as a forensic method
geared towards the detection of individual cases of
corruption. The comprehensive methodology builds
in various ways on the existing literature:

= It combines the strength of both micro- and
macro-level approaches;

= It combines the dimensions of indicators,
costs of corruption and probability;

= |t allows for differentiation of findings
between Member States and sectors.
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Figure 2.Visualizing the data results by region
Source: Corruption perceptions index 2017.

Anti-corruption policy

Uzbekistan undertook a number of key reforms
in the area of anti-corruption policies. The adopted
Law “On Anti-Corruption” established the legal
framework for the activities in this area and
mechanisms for the implementation of anti-
corruption  measures. Its implementation  was
supported by national and departmental action
plans, which were updated and published on a
regular basis. Statements made at the highest level
of the country pledging commitment to fight
corruption had a positive effect improving openness
and transparency of government and local public
authorities and  facilitating  dialogue  with
representatives of the non-governmental sector. While
the report welcomes these reforms, it notes that it is
time to systematize the anti-corruption policy, making
it strategic in nature, identifying priorities and clearly

defining the expected
corruption in the country.

Uzbekistan is currently in the process of
developing its new anti-corruption policy document,
it is therefore encouraged to undertake a thorough
review of the situation, having analyzed corruption
risks and the effect of the earlier measures. It is also
important to have such documents regularly reviewed
and updated in view of the changing situation,
objectives and requirements. Such an approach should
be applied both in developing and implementing
action plans at the departmental and national level.
The system of monitoring should be further
improved through involvement of the
representatives of the civil society, academia,
international partners, members of the business
community and general public.

impact on the level of
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Figure 4. Officials prosecuted for corruption offences in 2017 in Uzbekistan (breakdown by authorities)
Source: Data provided by the Government of Uzbekistan in response to the questionnaire.

Corruption offences were recorded mainly at the
local level. Thus, according to the statistical data for
the period 2015-2017 of the total number of persons
prosecuted, 91% are officials holding specific senior
positions in districts-cities, 8% are employees of
public bodies in provinces and less than 1% are

officials of the national level. According to the
authorities of the Republic of Uzbekistan, this
demonstrates a successful work of the Republican
Interagency Commission on prevention and
combating corruption, but also indicates the lack of
results of anti-corruption measures on the local level.

Table 2. Public Administration Performance Indicators - Prevention of Corruption and the Rule of law

Percentile grade*

Indicator
2015 2016 2017
Prevention Corruption 8.65 11.06 12.02
Rule of Law 11.54 11.54 11.06
Public Administration Performance 274 31.25 32.69

*Note: Percentile grade indicates the percentage of countries whose rating lower than the rating of specific country,
so that a higher index value indicates the better public administration performance. Source: “Public administration
performance  indicators  along  countries of the  world’, World Bank, see  website
http://info.worldbank.org/governance/wgi/index.aspx (Worldwide Governance Indicators, World Bank).

The Law “On Combating Corruption” (Article =
8), which came into force in January 2017, provided

organization  of  development  and
implementation of state and other anti-corruption

for the establishment of the Republican Anti-
Corruption Interagency Commission (RIC, or
Republican Commission hereinafter) which was
established in February 2017 with the decree of the
President of the Republic of Uzbekistan “On
Combatting Corruption” (No. ITI1-2752 of 2 February
2017).

It consists of 43 members along with heads and
experts of state bodies, representatives of civil society
institutions and academia. The Law defines the RIC
tasks, the main of which are:

programmers;

= coordination of activities and ensuring
interaction of bodies and organizations engaged in
and involved in anti-corruption activities;

= organization

of  development

and

implementation of measures to improve the legal
consciousness and legal culture of the population,
the formation of the society intolerant attitude

towards corruption;

= preparation of proposals for improvement
of anti-corruption legislation and improvement of

activities in this sphere;
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= coordination of the activities of territorial
interagency anti-corruption commissions.

On May 27, 2019 adopted Measures for Further
Advancement of the Corrupt Criminal Procedure
System in the Republic of Uzbekistan. Strengthening
anti-corruption measures in organizations with state-
owned share in the statutory fund, including:

= introduction of the "compliant control"
system to combat corruption and monitor its
effectiveness;

= to establish a certification procedure in
accordance with the Corruption-Related Corruption
Standard (ISO 37001).

Enhancing the effectiveness of parliamentary
oversight of anti-corruption efforts by implementing
the following measures:

= analysis of legislation, identification of rules
and norms that create conditions for corruption;

= hear the information of the heads of state
agencies at all levels;

= gsystematic study of the law enforcement
practice of state bodies in the field of anti-corruption;

Preparation of proposals on improvement of
legislation and law enforcement practice in the field
of anti-corruption. Implement international standards
and advanced international experience in the
implementation  of  anti-corruption  measures,
including seminars, roundtables and conferences with
international experts.

In the field of anti-corruption research, the
following is a matter of research, including:
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K BOITPOCY O JIMKBUJAIIMN HE'PAMOTHOCTHU B Y3BEKUCTAHE

Annomayusn:. B cmamve oceewjaromes 60npocul, cés3aHHble ¢ paboOmol no JUKEUOAYUYU He2PAMOMHOCIU 8
Vs6exucmane. Ananusupyemcs gopmvr u memoovi, npumeHeHHvle OJisi GbINOJHEHUs 3mou 3adauu. Taxoce
paccmampueaemcst 8usHue OOIbULEBUCHICKOU UOEON02UU HA (OPMUPOBAHUE HAPOOHO20 06PA308aHUs 8 pecnyONuKe
no cosemckomy 0opasyy u x00 pabomsl no IUKEUOAYUU He2PAMOMHOCTU.

Knroueswie cnosa: /prcaouockas wikona, cosemckasn wikona, cmapomemoonasn wikoaa, 1920 200, 22%, nuxoes,
KIACCO8bIU NOOX00, COBEMCKAS UOCOTIOCUA.

Beenenne KOTOpPOMY OOy4aJMCh JIMIIb OTJEIbHBIE CTapIIne
B TeueHnme Bcero COBETCKOIO  IEpHOJA yUeHHKH. B pe3ynbraTe MHOTME YUYEHHKH TaK W
YTBEpPKIAIOCh, YTO HaceneHWe TypkecTaHa o OCTaBaIMCh HETPAMOTHBIMU

COBETCKOI'o nepuoja 6])1.]'10 OTCTaJIbIM, TCMHBIM H B
OOJBIIMHCTBRE CBOEM HETPaMOTHBIM. Ho
COBpPEMEHHBIE HCCIIEIOBaHUS OIPOBEPraioT  3TO
yrBepkaerne. 160 B TypkecraHe cerb MakTaboB
uccTapu OblIa OYEHb 3HAUMTENbHA. lIpuM XaHCKOM
BJIaCTH  HayaJbHOE  pEJMruo3Hoe  oOydeHue
MaJBYNKOB CUUTANOCh 00s3aTeNbHBIM. MakTalbl
UMEJIMCh, KaK NPaBHJIO, IPH KaKAOW CEJILCKOH |
FOPOJCKOM  MEYETH. B ropogax  MaKTaObl
OTKpBIBAJINCH, KPOME TOrO, B JOMax Yy4dHTelsei-
npodeccnoHaIOB (MakTabA0p); OBLIM W JOMAITHUE
MakTaOsl y 3HaTH. [1o cTaTHCcTHKE ApCKUX BIACTEH B
TypkecranckoM kpae (6e3 xaHcTB) B XX B. ObLIO HE
MeHee 5 TBIC. MyCYJIbMaHCKIX MakTa0oB.

XoTst OCHOBHAs 4acTh MIKOJI TypkecTaHa ObLIN
CTapOMETOTHBIMH, MYCYJIbMAHCKUMH IIKOJIAMH, YK€
B Havajge XX BeKa CTald NOABIATHCA DKAAUACKHE
HOBOMETOAHBIC IHKOJIbI, KOTOPBLIC JdaBajJid BIIOJIHE
IoOpOTHOE MO TeM BpeMeHaM oOpas3oBaHue. Kpome
9TOTO0 HMMEIHCh M PYCCKO-Ty3eMHBIe IMIKOJIBL Ilo
OIICHKAaM CITCIIANIICTOB B TOT IIEPHOJ OXBAT JIETEH
BCEeMH BHJaMH 1Koy Obu1 He MeHee 70%. [Tostomy
yIBep)KIeHHe 00 OTCTaJOCTH W  CIUIONIHOH
HETpaMOTHOCTH  HaceleHMs  TypkecraHa  He
BBIICP)KUBACT HUKAKOW KPUTHKH.

OcHOBHAfl 4YaCTh
Ilocne ycraHOBJIEHMS MOHONIOJBHOW BIACTH,

Ho BMecte ¢ »stHM apa6c1<1/1171 aﬂ(l)aBI/IT, napTus 0OJILIIEBUKOB noJiyqac€t  BO3MOKHOCTDH
HpI/IH}ITLIf/’I BCEMU MYCYyJIbMaHaMH, ObI  OYCHB YCUIIECHUA CBOCTO UACOJIOTrHYCCKOro BIIMAHUA BO BCEX
CJIOXKCH, 06yquI/Ie YTCHUIO BCJIOCH KpaﬁHe chepax 06H1€CTBeHHOﬁ KHU3HU rocyaapcTaa.
OTCTaJIbIM, CPCAHEBCKOBLIM METOAOM, HC Oco0eHHO CUIILHO YYBCTBOBAJIUCH OTHU YCTPEMIICHUA

CONIPOBOXKAAJIOCH W HC 3aKpCIUIsIIOCHh I[MUCbMOM, 0OJIBIIIEBUKOB B C(bepe O6p330BaHI/I$I. EIIIG B Mapte
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1918 rona mpu CoBHapkome TypkectaHa ObIT CO3AaH
Kpaesoii CoBer 1o HapogHOMY 00pa30BaHUIO U €TO0
obmnacTHbIe, TOPOACKHE, Ye3IHbIe opranm3anui. OHH
JIOJDKHBI OBITH CO31aTh €IMHYIO0 COBETCKYIO CHCTEMY
HapOJHOTO 00pa3oBaHUsl MO  OOJBLIEBUCTCKOMY
obOpa3my. VYke Ha MepBOM cbe3fie pabOTHHUKOB
HapOJHOTO oOpazoBaHus Typkecrana,
cocrosgBIInMcs B wioHe 1918 roma mon maBiaeHHEM
0O0JIBIIEBUKOB, OBIJIO IPUHATO PEIICHHE O CO3JaHUH
IIKOJIBl [0 €IMHOMY 00pasiy. DTOMYy BO MHOTOM
CHOCOOCTBOBAIO TO OOCTOSTEIBCTBO, YTO Ha ChE3JE
OBLIO OYEHb MaJI0 MYCYJIbMaHCKUX neneratoB. Ho u
OHM B 3HAaK IPOTECTa MOKMHYIMN cbe3l. K HuM
MIPUCOEINHUIIACH HEKOTOpasi 4acTb PYCCKHX
JieneraTtoB. XOoTs Ha Che3/ie ObII0 OOBSIBIICHO O TIpaBe
Ha OecriaTHOe oOpa3oBaHue,[l] ero peamu3anus
0Ka3aJoCh HEBO3MOXKHOM H3-3a CKOPOTO pacmaia
OONBIIMHCTBA  COBETCKMX IIKOJ, B  YCIOBHAX
Pa3BEpHYBILEIroCs 10 BCEMY Kpal BOOPYKEHHOMY
JIBYDKCHHIO COTIPOTHBIICHUSL.

CoBerckasi BJIacTh, 3aHsTas O00pbOOW IPOTUB
3TOTO JBIDKCHHS HE MOTJIAa BBIACIATH KPYITHBIC
CYMMBI JJIsl HApOAHOTO 00pa3oBaHMs. A B IEpHOA
OCYLIECTBJICHHSI TMOJUTUKH BOEHHOTO KOMMYHH3Ma
JuLst 3TOH chephl BOOOIIEe He BBIACIAINCH CpesicTBa. B
pe3yabTaTe CO3JAaHHBIE COBETAMM IIKOJIBI yXE B
koHIe 1918 roma BooOme mnepecramu paboTaTh,
YUYEHUKHU YIUIM B CTAPOMETOJHBIE U HOBOMETOIHbIC
IIKOJIBL.

Crenyer OTMETHTh, YTO COBETCKas BIACTH MPHU
MIPOBEACHUH CBOCH MOTUTHKH B chepe oOpa3oBaHUS
BHauase ObUIa BBIHYKIECHA YUUTHIBATH HEKOTOPHIC
MECTHBIC OObuau W ocobennoctd. K mpumepy,
HallMOHAJIbHAs INKOJIA IMOBCEMECTHO COXPAaHMIIAChH
BIJIOTH 10 1928 roma. KpoMe 3T0ro HOBOMETOHEIE
IIKOJIBl TIepenuin B pacrnopstkeHne mectHsix OHO.
O/HOBPEMEHHO C JTUM OTKpPBIBAJIHUCH Y30EKCKO-
COBETCKHE IIKOJIBI. [0CymapcTBO HOJIIEPKUBAIIO
MMEHHO 3TH MIKOJBL. UTO KacaeTcsi IperojaBaHMs
BEpOy4eHHUs B  IMIKOJAaX, TO OHO C Y4eTOM
PEIUTHO3HBIX YYBCTB MECTHOTO HaceleHHs, ObLIO
BPEMEHHO OCTaBJICHO W B CBETCKMX MIKOJNaxX. B
HAaIMOHAIBHBIX IIKOJAX COXpaHsIach  paslelbHOe
oOydeHHe MaJbUMKOB M JEBOYEK. B  enuHbIX
00111€00pa30BaTEIbHBIX IKOJIAaX PYCCKHH U MECTHBIE
SI3BIKA BBOJWJIMCH KakK 00s3aTeNbHBIE penaMeTHl [2].
Cneayer mnpusHath, uto mnpaBurensctBo TACCP
BBIJICTIMJIO Ha HYXIBl HIKOJBHOTO CTPOUTEIHCTBA
3HaYMTENbHbIE cpeAcTBa. Tak, cMeTa pacxolOB Ha
HapoaHOe O00pa3oBaHHWE HAa BTOPYIO MOJOBHHY 1918
roma cocraBmwio Oonee 177 mmummonoB pyoOuei[3].
Ho B ycmoBusx ramonupyromeid HHQIAIUH 3THX
CPE/ICTB 0Ka3aJIoCh COBEPIICHHO HEAOCTATOUHOH. Jla,
W CBEJICHHIA O MOJHOM MX MCIOJIb30BaHUM y HAC HET.
OTuM  00yCIaBIMBaIMCh HEXBaTKa  MIKOJIBHBIX
MOMEIICHUH, HENOCTaTOK YYHUTENbCKUX KaJpoB,
y9eOHHKOB W y4eOHBIX TOCOOWi, IHMCHPMEHHBIX
NIpUHAUISKHOCTEH, 000pynoBaHus[4].

B mauane 20-X rozoB IIKOJIBI CO3IaBalINCh O€3
BCSIKOTO ITIaHa, QUHAHCHPOBAHUS U Oe3 00eccUeHHS
yaeOHOM JTUTEpaTypon u IITKOJIbHBIMH
NPUHAUISKHOCTIMU. Bo MHOTHX ciydasx 37qaHus,
OTBEJCHHBIE TOJ OTH IIKOJBLI, BOOOIIEC HE
COOTBETCTBOBAIM  TPEOOBAaHUSM  OpPraHU3ALHUH
yueOHOTO Mporecca, ¥ OHH He ObUIM 00CCIIeYCHBI
yueOHbIME cpeacTBamu. B ycmoBusax HOIla mkossr
ObUTH TIepeBe/IeHBl M3 LIEHTPaJbHOrO Oro/pKeTa Ha
obecrieueHne MeCTHOro Owomkera. B pesymprate
obecrieueHre MIKOJN eme OoJbIIe  YXYZIUIMIOCH.
Hanpuwmep, ¢ anpesst mo aekadpb 1922 roaa mkoJsl
Typkecrana  mosydmiau — Tomepko  1/3 dacte
HEOOXOUMBIX CPENCTB [5].

HckmounTenbHasi TPyJHOCTh BO3HMKIIA B JIENE
KOMITJIGKTAIlMM  IOKOJ  YYUTENbCKUMH  KaJpaMH,
0COOCHHO M3 MECTHOTO HaceleHHs. boubliyio posb
B TIOATOTOBKE YUYHTENICH CBHITpA CO3/IaBaBIIMECS
MOBCEMECTHO TMENaroru4eckue Kypchbl CO CPOKOM
o0yuerns o 1,5 mo 8-12 mecsimieB . Yxe k ety 1918
roga B CamapkaHle OTKPBUIMCH MeIaroruuyeckue
KYPCHI [T yauTeneil MmycynpMaH, ¢ 1 mrons 1918 roga
B Tamikenre Havas (YyHKIMOHHMPOBATH
MyCyJlbMaHCKUil MHCTHTYT[6]. A 1 nexadps 1918
roJia Ha4ajKuch 3aHATHS B IEAarOTMUECKUX Kypcax Ha
300 yenmoBexk B Tamkenre. Mx 3amaua Oblia
«MOJTOTOBUTh ~ YYHUTENEH MyCyJabMaH, KOTOPBIX
MOXHO II0CNIaTh BO BCE HACEJIEHHBIE MyHKTHI IS
OTKpBITUSL ~ HOBbIX IIKOJ».  Ilupokuili paszmax
OpraHu3anysi KpaTKOCPOYHBIX KypCOB IIOJIy4diia B
1919-1921 romax. Bcero 3a »toT mepuox ObLIO
noArotoBiaeHo 5375 yuureneil U3 KOPEHHOrO
Hacenenuss u 802 pycckux[4, pp.312-313]. bes
MpOBEACHUS 3TOH paboTHl OBLIO OB HEBO3MOKHO
JajdbHEHIIass  JEATeIbHOCTh 10 JIMKBUJAALUU
HerpamoTHocTH B Typkecrane. Ho, x coxanenuto,
YK€ B TIEPBBIE TOJIBI, ITPU ITPOBEJCHUH PAOOTHI B 3TOM
OUeHb BOXHOM Jiesie i cyned HaponoB TypkecTaHa,
JOMHUHHPOBaJl KJIAacCcOBBIM moxaxox. Ilporpammsr, B
CO3JIaHHBIX OOJBIIIEBUKAMM IIKOJAX, Kypcax W
WHCTUTYTaX, OBUIM pa3paboTaHEI Ha OCHOBE
TpeOoBaHUN OOJIBIICBUCTCKOW WaeoJIoTHH. B Takue
yueOHbIe 3aBeleHHsI OTOOP OCYIIECTBILLICS HE IO
YPOBHIO 00pa30BaHHOCTH, a [0  KJIACCOBOMY
OpUHOMIY. OTO M BO MHOTOM IPEJOIPEASIINIIO
HCKITIOYUTEIHHO HU3KUH YPOBEHb
Npo(ecCHOHANTBEHOTO 00YYEHUS B ATHX Kypcax.

B oror mepumony B KyJAbTYpHOM  KM3HU
VY30ekucraHa TNPOSBISUINCH B3aUMOMCKIIOYAOLIHE,
MPOTUBOpEYALINE APYT APYTY TIOJIOKHUTEIBHBIC |
OTpHLATENbHbIE CTOPOHBI. [[jIsl TOro, 4TOOBl YCHIINTD
BIIMSHUE KOMMYHHUCTHYECKOH U/IC0JIOTUH,
OosbIIeBHMKaM, B TEPBYIO OdYepenb, HEOOXOIUMO
OBLIIO JIMKBUIUPOBATh HErpaMOTHOCTL HACCJICHU.
XOTs ATOT BOMPOC OYEHB CIOPHBIN: OOIBIICBUKH
yTBepKIau, 9to 98% MeCcTHOro HaceleHUs ObLIO
HerpamoTHBIM. [lo MHeHHIO mpodeccopa [1.I. Kuma
98% HaceneHWsT He BIANENO0 KUPWUIMLEH U
KOJIMYECTBO JIFO/ICH, BIA/ICIOLINX apaOCKUM MTHCbMOM,
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coctaBimsuio He MeHee 22%[7]. CrnemyeT mpu3HaTH,
4yTo OOJbLIAss MX YacTh HMMeENa TOJIbKO HadallbHOE
oOpazoBanue. M1 ux rpaMOTHOCTh OI'paHMYHMBAIIACH
TOJBKO YMEHHWEM 4YWTaTh U THCaTh, IPHYEM, C
Oonpummu TpyaHoctssMu. Ho, xak Obl TO He OBLIO,
MOJHAs  JHUKBHJALUS  HETPaMOTHOCTH  OBLIO
MIOJIOXKUTEIIBHBIM SIBIICHUEM.

17 centsa6ps 1920 roma CHK Typkecrana n3nan
JIEKpET O JIMKBHJAIMU HETPAaMOTHOCTH HACENCHUS
pecnyOIiKH, COrJIaCHO KOTOPOMY BCE HErpaMOTHbBIE
SKUTENH OT 8 110 40 J1eT NOIDKHBI OBLIIHA OBITH OXBAYE€HBI
KypcaMu 110 JIMKBUJALMU HEIPaMOTHOCTH. le/I
Hapxommpoce Opira yupexmeHa lleHTpanpHas
UpesBbluaiiHasi ~ KOMHCCHSL 1O JIMKBUJAIUHU
HETPaMOTHOCTH U CO3JIaHbl  COOTBETCTBYIOIUE
MECTHBIE KOMHCCHM TIpH OTIElaX HapoJHOTO
o6OpazoBanus COBETOB.

Bonpmoe BHUMaHMe OBLIO Y/IEIEHO MOJIrOTOBKE
KaJpOB YUYUTEICH IS LIKOJ JIUKOe3a. 3a KOPOTKHIA
cpok Opmio moaroToBineHo okoso 2000 Takmx
yuuTeneil - MpEeMMYIIECTBEHHO U3  MECTHBIX
HanuoHanpHOCTEH. ORHOBPEMEHHO NPUHHMAIUCH
MepHI 110 00€CTICUeHHIO KypcoB JMKOe3a ydieOHnKaMH
u yueOHbIMH TocoOMsiMH. Bputo m3gaHo okono 300
ThICSTY OyKBapel Al B3pOCIBIX, B TOM YHCIIE MOYTH
140 ThICSIU Ha y30€KCKOM si3bIKe, a Takke 40 ThIcsSd
pa3pe3HbIX a30yK Ha MECTHBIX S3BIKaX. YXkKe K
cepeauHe 1921 rony B TypkecTaHe Takux KypcoB
6put0 OoTKpEITO Gostee 1000, roe obywammce o 50
TBHICSY YETIOBEK [0, p.242]. Dta paboTa mpoaomKanach
U B mocieayronue roasl. Hampumep, B 1928 roay B
MHOTOYHCIICHHBIX Kypcax JMKBHUIALNT
HerpaMoTHOCTH Y30ekucraHa oOy4anuch 41 ThIC.
yesoBek [6, 562].

Oco0eHHO MHOTO OBIJIO HETrpaMOTHBIX Cpenu

[PEACTAaBUTENbHUL]  JKEHCKOro  noja. MHorue
pOIMTENM HE yIelmsuld  OOJIBIIOrO  BHUMAaHUS
o0yueHMI0O CBOMX Jodepeil. B mepBble TOABI

COBETCKO¥ BJIaCTH OXBAT JCBOYCK M3 YHCIIA MECTHBIX
HallMOHAJILHOCTEW IIKOJBHOW ceThio TypkecTaHa
cocrapisuio He Gomee 7-8 %[5, 273]. Ilostomy
BOTIPOC O )KEHCKOM OOpa30BaHHU SIBJSIICS OJTHUM H3
caMuXx akTyalbHBIX. OcoOEHHO aKTHBHO B 3TOM
HaTpaBJICHUU paboTamu MycOropo u ero OTAensl Ha
MecCTax. OTKpI)IBaJ'[I/ICB HOIKOJIbI II0 JIMKBHIOAIIUU
JKEHCKOW  HErpaMOTHOCTH, JKEHCKHE KIYOBl C
KPY>KKaMU IO MNOBBIHNICHUIO MOJIMTUYCCKOI'0 YPOBHA
JKEHIIWH, KPAaTKOCPOYHBIE KYPCHl IO TOITOTOBKE
JKEHCKMX YYUTEIbCKHX KaapoB U T. 1. OCHOBHOM
KOHTHHTCHT  paOOTHHKOB  3TUX  yUPEKICHHH
COCTaBJSUTM  MPEICTABUTCIBHUIBI TaTAPCKOTO H
OamKkupcKoro HaMoHaimbHOCTeH. MO0 MecTHBIX
MPEoIaBaTeIbCKUX KAaIpoB M3 YHCIA IKCHIHH
KaracTpopuyeckn HE XBaTajgo. A TaTrapku U
OamIKUpKH SBISSACH MyCYJIbMaHKaMH, TI0 AyXy ObLIH
OJIM3KM MECTHBIM JKCHIMHAM. YUYUTHIBask OCTPOTY H
aKTyaJbHOCTh pEIIEHHs BONpPOCAa IO IOATOTOBKE
JKEHCKMX YYUTEIBCKUX KaJPOB, IO MPEIIIOKECHHIO
Hapxomnpoca Typxecrana B ampene 1919 roga B

TamkeHTe, TpPH >KEHCKOM YYWIMIIE OTKPBLINCH
TOIUYHBIE KypChl 10 IOJATOTOBKE YYUTEIBCKUX
KaJpoB U3 YHCIA MPENCTaBUTEIBHHUI MECTHBIX

HanuoHansHOCTEH|[ 8].
B paspaboranusix [IUK TypkecTtana rtaHax mo
JMKBUJALUUU  HEIPaMOTHOCTH  CpE€OU  KECHILUH

IpeJyCMaTpUBaJIOCh CO3/aHHUE MECTHBIX KOMMCCHIM
JUIA BBITIOTHEHUS 3TOW paboThL. UJEeHBI KOMHCCHI
NPUKPEIUSUINCHh K IIKOJIAaM M KPOME arnTalMoHHOM
paboThl  cpend  HaceleHWs  JOJDKHBI  ObUTH
OpraHu3oBaTh BBICTABKM O CBOeH pabore B
NPUKpPEIUICHHBIX 1KoJiaX. KpoMe HUX K 3Tol padoTe
NPUBJIEKAINCh  PAa0OTHUKM  TeaTpaJbHOTO |
KHHOWCKyccTBa  [9] HecmoTpss Ha ycuneHue
BHUMAaHHUA TOCYJapcTBAa, IIKON IO JHUKBHIALNH
HErpaMOTHOCTH  JUISl JKCHIIMH OBUIO OYCHb Malo.
Hanpumep, B 1923 romy mo Bcemy Typkecrany
UMENHNCh TONbKO 23 mKon JukOe3a JKeHIIWH,
oxBaTUBIIKX Bcero Jumb S00 sxeHmuH. B cBsizu ¢
3THM PYKOBOJCTBO PECITYOIIMKH HECKOJIBKO M3MEHHI
CBOIl moaxoa k 3Tomy Bompocy. He orpanmuuBascs
aruTallMOHHOW PabOTOH, CTamu MpeANPUHUMATHCS
MEpBI 110 YCUIIEHUIO 3aUHTEPECOBAHHOCTH HACENICHUS
OT ToJiyueHHs OOpa3oBaHUsl IPEICTABUTEIbHHUII
JKEHCKOTO  T10JIa. Jii  HUX  yCTaHABJIMBAJIUCH
pasnuunsle aprotel. Hanpumep, Cosnapkom TACCP
moctaHoBiIeHreM oT 11  HosOps 1924 roma
NPEJOCTAaBMII JIMIaM, OKOHUYMBIIMM JIMKOE3, WIH
JeXKaHaM, JOYEpPH WM KCHbI KOTOPBIX 3aHUMAJINChH
Ha ©O-MecSYHBIX Kypcax JukOe3a, TmpaBO Ha
MOJTlydeHHE B TEPBYIO OUYEPEIb CEIbXO3KpPEeIuTa |
CCY/IBI B CEJIbCKOXO3SHCTBCHHBIX OaHKaX, a TAKXKE Ha
npuoOpeTeHne 3emieledbueckux opynuid ¢ 5%
CKHUJIKOM U C PacCpOUYKOM BBIIUIATHI UX CTOMMOCTH Ha
nBa rozga [6, p.375]. B pesyabrare yxe B 1925 rony
TOJIBKO B Y30eKHcTaHe MMenHuch 83 mIkoi JnkOe3a
JKeHIIMH, T1e 00ydanuch 2700 KeHIuH.

Eme onHO HampaBieHne KOTOPOMY B TOT IIEPHOJ
YIEISIOCh HMCKITIOYHTENLHO OO0JbIIoe BHUMAaHHE B
Jiene TUKBUJAIMM HETPaMOTHOCTH: 3TO JMKBUAALUS
HETrpaMOTHOCTH CPeAN KOMMYHHCTOB. boipmieBukw,
XOTSl B T€ TOJBl YTBEPXKAAIN, YTO  IIEPEIOBBIM
aBaHrapJoM, caMoit CO3HATEJILHOU JaCThIO
HaceJIeHHs SIBIISTIOTCS KOMMYHHCTBI, HA CAMOM JIeJIe
OHHU HE OTBCHaJIN 3TUM Tpe6OBaHI/I$[M.
KommyHuCcTHYECKast MapTUsl MOTOIHSS CBOU PSiIB,
TJIaBHYIO CTaBKy Jenana Ha npuéM pabouux u3
MECTHBIX HAIlMOHATBHOCTEH W KUIIJIAYHOH OCTHOTHI.
Ho HerpamMoTHOCTH OCOOCHHO CHJIBHO — ObLia
pacnmpocTpaHeHa HMEHHO CpeOu J3THX MECTHHX
OemHeWmMX KaTeropuili HaceneHws. B konme 1924
roja B COCTaBe CeIbCKUX opraHuzauuit Kommapruu
Y306eknucraHa KOJMYECTBO HETPAMOTHBIX JOXOANIIO
10 90%[10]. U3 16371 KOMMYHHCTOB PeCIyOIHKH
6onee 6000 ObUM HErPaMOTHBIMH. JTO COCTABIISIIO
36,7% oOT o0Omero KoOJMYeCTBA KOMMYHHCTOB.
BoJIbIIMHCTBO U3 HUX SIBJISUINCH YWICHAMHM TApTHHHBIX
opranmzanuil 3epaBmanckoil, CypxaHAapbUHCKOMH,
Kamkanapeusckoit 1 Xopesmckoii odnacreii [11]. To

Philadelphia, USA

222

2 Clarivate

Ana lytics indexed



ISRA (India) = 3.117
ISI (Dubai, UAE) = 0.829
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.156  PIF (India) =1.940
ESJI (KZ) =8.716 IBI (India) =4.260
SJIF (Morocco) =5.667  OAJI (USA) =0.350

ecTh OBIBIIUX TeppuTOpHii Byxapckoro smmpara u
XuBHHCKOrO XaHcrBa. IloaTomMy mnpu opraHuzauuu
paboThl MO JIMKBUAAIMKA HErPAMOTHOCTH B IKOJAX
nukOe3a TapTUITHOE PYKOBOJACTBO — J0OBIBAJIOCH,
4T0OBl BCE HETPAaMOTHBIC YIICHBI W KaHIWJATHl B
WICHBI MapTHUH ObUTM MU oxBaueHbl. Ho, HECMOTpS
Ha AaKTUBU3alMU O3TOH  pabOThl, MOJHOCTHIO
JMKBUIUPOBATh HETPAMOTHOCTh CPEAN KOMMYHHCTOB
yZan0och HE CKOPO.

ITo manHBIM napTHitHON mepenucu 1925 rona, B
psnax Kommaptun Y30ekucrana ocrtaBanmuch 4819
HErpaMOTHBIX HapTHiiles, 4to cocrtaBisuio 30% oT
obmero gucma koMmyHHCTOB[12]. Tlostomy LK
Komnaptum VY30ekucrana B wutone 1925 rona,
IIPENJIOKUB Arutnpony u Hapkomnpocy
«IIpopaborath BOIIPOC 0 JIMKBHJALIH
HETPaMOTHOCTH CPEIM WIECHOB IMApTHI», MOCTABUI
nepet HUMH 3a/1ady «JIMKBHIUPOBATh HETPAMOTHOCTD
cpemy 4iIeHOB mapthd ...K 2 mas 1926 roma» [13].
[Tpn peanuzamuu 3TOTO pemieHNs: OBLIH TOCTHUTHYTHI
3HauuTenbHble ycrnexu. Ecnu nmerom 1925 roma mo
V36ekucrany  ¢yHkumoHmpoBamm 581  mkon
nmk6e3a[14], To k mapty 1926 roga yxe paboranu
1149 Takux mKOJ, B KOTOpHIE B IMEPBYIO OYEpENIb
BOBIICKANIKCh ~ KoMMyHuCTBl  [14, p.136]. [us
JIMKBHUIALIUT HErpaMOTHOCTH HIUPOKO
UCTIOJIb30BAIHCH TAKXKE BEUCPHHUE KypPChl HAPTUIHOTO
npocsenieHus. B Tom xxe 1926 rony U3 uMeBIuxcs B
TOT meproa 6500 HErpaMOTHBIX KOMMYHHUCTOB 3688
YenoBek win 55,8% oOyuanuch B 3TUX Kypcax[14].

KpOMe OTOro, A OTACIBbHBIX HETPAMOTHBIX
HapTHﬁL[eB, KOTOpPbBIC HE HMCIU BO3MOXHOCTHU
rnoceuiaTb HIKOJIbI HI/IK6633, MMPUMEHSAJICA MCTOJ

MOOHMIM3alMN TPAaMOTHBIX KOMMYHHCTOB Ml HX
uHIUBHIyanbHOro  oOydenus  [15].  Opnako,
HECMOTpS Ha IPEINPHHSITHIEC YCHIUS HU K 2 Mas 1926
roja, HM B TOCIeAyIOIIHe OJvpKalIme TOAbl C
HETPaMOTHOCTHIO KOMMYHHCTOB IOKOHYHUTH HE
yaanock. [J1aBHON NPUYHHOM 3TOTO SIBJISUIOCH TO, UTO
ypoBeHb  a30y4HOW  TPaMOTHOCTH  HAacCeNeHUs
V30ekucrana Bce eme ocraBaiucsd HM3KUM. B 1931
rogy KOJHMYECTBO TPaMOTHBIX MO  JIaHHBIM
Hapkommpoca cocraBisno 52%. A 1o CBEACHUSIM
Axwmans HkpamoBa Tossko 35-40% naceneHus ObUH
IPaMOTHBIMH [16]. IlapruiiHble oOpraHu3anyu
V36eknucraHe NPONOIDKAIN IOMOIHATECS 32 CYET
MECTHBIX pPabdo4YnX W KPecTbsH, OOJBIIMHCTBO
KOTOPBIX OBUTM HerpaMoTHbIMH. Hampumep, B 1
kBaprasie 1930 rona B 29 paiionax Y30ekucrana u3
83, B uYmcie TPHHATHIX B TMApTHIO HETPAMOTHBIC
cocrabmsmu 80%. A B JIKamaaKyAayKCKOM,
Kacancaiickom, SIHrukypranckom, ['ypiaeHCKOM,
ManrsiTckoM paiioHax gaxe 100%[17].

JluxBunanms HErpaMOTHOCTH cpeau
KOMMYHHCTOB HMENO BaXHOE 3HaueHme. 6o,
HMEHHO B 3TOT IEpHOJ MapTUIHBIE OpraHU3aIlUU
MOCTETIEHHO CTald MPEBPaIlaThCsi B  CTEP)KEHb
(opmupyronMiicss KOMaHIHO aJAMHUHHCTPATUBHOMN
cucteMbl Y30ekucrana. PocT ypoBHS rpaMOTHOCTH

KOMMYHHUCTOB, KOTOPBIX BCE OoJblie BBIIBUT'AJIM Ha

pa3Iu4HbIE PYKOBOJISIIIME JIOJDKHOCTH,
CII0COOCTBOBAJIO MObEMY 00pa30BaHHOCTH
HACCJICHUS.

HecmoTpss Ha  mpeanpuHsATbIE  yCHUIUS,
BBIZICJICHUE  3HAUUTEIbHBIX  CPEACTB,  TEMIIbI

JMKBHJALMN HEIPAaMOTHOCTH OCTaBAJICh HU3KUMH.
OTO MPOMCXOAWIO BO MHOTOM H3-3a €ro IUIOXOH
opranuzauuu. Psn mapTUHBIX OpraHuzauvid u
OpraHOB TOCYIApCTBEHHOW BJIACTH HAa MeECTax He
oOamanu JOCTOBEPHOM nHpOopManuen o
HEerpaMOTHBIX. MHOTHE 4acTO IMpOIYCKaIN 3aHSATHS
WIN TIOCEIIaNd 3T HIKOJIBI  HCKIIIOYUTEIBHO
(opMarTbHO M OKaHYMBAJIM INKONY (haKkTHUECKH
HETrpaMOTHBIMH. JIeno yCyryOmnsiiio HU3KOE KauecTBO
MPOBOAMMBIX B IIKOJIAX JIMKOE3a 3aHATHH, HEXBATKH
KBaM(HUIMPOBAHHBIX MEJArOrMYECKUX KalIpoB U
y4eOHO-MeTOMYEeCKO JTepaTypsl. B pesynbrare
3HAYUTEIHHO 3aTpyAHSIIACH JIMKBHIAIINS
HerpamoTHOCTH. Hampumep, B 1934-1935 yuebnom
rogy ObuTH B3AThl Ha ydeT 481914 HerpaMOTHBIX H
177131 mamorpaMOTHBIX TpakIaH pecryonuku. M3
HUX B IUKOJIBI JIMKOe3a Obly mpuBieueHsl 416594
HerpaMOTHbIX M 162525 wmanorpamotaeix. [locie
00yueHHs WKOIEI 3akoHImM 205504 HErpaMOTHBIX
u 96907 ManorpaMOTHBIX YUEHHMKOB, T.€. TOJBKO
nosoBuHa [18]. Bmecrte ¢ 3THUM clieayeT OTMETHTD,
YTO MUMEHHO B Hauane 30-X TOoJ0B  3HAYUTEIHHO
ycmmnach paboTa 1Mo JHKBHIALWUA HETPAMOTHOCTH
HaceneHus pecnyonuku. Tak, ecmu B 1928 romy B
mIKojiax Jimk6e3a oOydanmuch 69 THICSY YENOBEK, TO
yxke B 1932 romy 774 teicsu [19]. Takoe peskoe
YBEIMYEHUE  SBISUIOCH  TaKkXkKe  pe3yabTaToM
3aMETHOTO  pocTa  KOJWYECTBA  HETPaMOTHBIX,
MOSIBUBIIUXCS M3-3a Iepexojia oT apadckoro mpudTa
Ha JIATUHHUILY.

JIuKBHAaMI0O HETPaMOTHOCTH  HEBO3MOXKHO
OBUIO OCYIIECTBUTH 0€3 CO3MaHUS LIMPOKOH CeTH
oOmeoOpa3oBaTenbHBIX IIKOJ. CIeayeT OTMETHTH,
YTO MMEHHO B 3TU TOJbl 3HAUYUTEIBHO YBEINYUIOCH
Kom4decTBO 00meoOpasoBaTensHbXx mkor. K 1924
rogy B Tepputopuu Y30ekucrana pabortamu 1065
TaKUX IIKOJI, HO U3 78726 y4eHUKOB, 00yJIaronuxcs B
9THX WKoax, 60»% Obum pycckumu(6, p.373]. B tor
epuos B KOJINYECTBEHHOM OTHOLICHUH
TPaAWIMOHHbIE (CTapble) LIKOJbl MX 3HAYUTEIIHHO
npesocxoamnd. Ilo  gamweiM 1925 roma B
V36ekucrane paboramn 2403 TakuX KON ITOT
JucbamaHc  ocobeHHO Opocancs B Iiasa B
Xope3McKoH, Kamkanapbsunckoi u
CypXaHIapbHHCKOW 00JIaCTSIX, T MMEIHUCh BCETO
gumb 50 COBETCKMX IIKOJ, ¢ oxBaroM 1439
ydeHnkoB. J{ucbananc HaOmoaancs v Mpyu CpaBHEHNN
TOPOJICKHX U CEMbCKUX COBETCKHX IIKOJI. B 1925 rony
B 225 coBerckux mkonax Tamrkenta, CamapkaHzia u
®epranbl o0ywanmucy 40950 yueHukoB. A 256
OJHOTHITHBIE CETIbCKUE COBETCKUE IIKOJIBI B TOM XK€
rofy oxBaTbiBanu 27345 yuenukos [20].
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B nene nukBumanuu HErpaMOTHOCTH HACEICHHUS
V30ekncraHa BaXHYIO pOJIb  CBHITPAIA  BBOJX
00s3aTeNBHOr0 4-X JIETHOIO, a 3aTEM M 7-H JIETHErO
o6pazoBanus ¢ 1930-x rogax. XoTs 3TH MEPOIIPUSATH
OCYIIECTBIISUINCh  MOCHEIHO, 0e3  JIOJDKHOM
MOArOTOBKM W ITI0O3TOMY  COIPOBOXJAINCH  C
OONBIIMMHM  HEOCTaTKaMH, OOBEKTHBHO ChITpaIH
Ba)XHYIO DPOJIb B JIMKBUAAIMM HETPaMOTHOCTH. B
pe3yJIbTaTe 3TOTO KOJMYECTBO JIETEH BOBJICUCHHBIX B
IIKOJIBHYIO CeTh TOJIbKO B 1930-1931 yyebHOM romy
BO3pOCio Ha 153 Thic. y4eHHKOB, T.€. B iBa pa3a [21].
U B mocrnenyromye roasl HabJIIOAANOCH pacIMpPEHUE
ceTm  00meoOpa3oBaTeNbHBIX IIKONI W POCT
KOJIHYecTBa yueHUKOB. Tosbko 3a mepuon ¢ 1933 mo
1937 roap! 661TH TOCTPOEHBI 539 HOBBIX IIKOJ Ha 35
TBIC. YYCHHYECKMX MECT, B pe3ylbTare 4ero
KOJIMYECTBO IIKOJI B peciybsnke pocturio B 1937-
1938 yuebHOM TOmy 4614, c oxBatoM 931,8 THIC.
yueHUKOB [6, p.634].
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Abstract: In this work it is given studying of dynamics and types of physical processes with excited atoms and
molecules in atomizer of "graphite furnace". Physical mechanism of increasing atomic-ionization signal for two
stepwise excitation schemes was shown. It is shown that the maximum signal is observed for In atoms at the transition
5p?P3,—65°Ssn—8p?P1rp and for Li, Na, Ag, Au, Pt atoms at the transition (n)s— (m)p— (k)d respectively (where n,
k, m and f principal quantum numbers of states). In the result in the experiment photoionization collisional ionization
and mechanisms were developed. The results are shown that the collisional ionization process is the dominant
mechanism. In the work were used different atomizers, as «flamey, «rod-flamey and « laser atomizery. For the first
time new parameters of aerosols on physical and chemical properties of aerosol plumes from solid surfaces and
aerosols of salt of metals and organic aerosols are revealed.
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JIABEPHASL CHEKTPOCKOIIHUA YJIbTPAMAJIBIX KOHIIEHTPAIIMIA ATOMOB U ADPO30JIEN B
PA3JIMYHBIX ®A30BBIX COCTOAHUAX BEIIECTBA

Annomayun: B oannoii cmamve npusedenvi pe3ynvbmamvi UCCIE008AHUS OUHAMUKYU U MUNOE QUIUYECKUX
npoyecco8 ¢ B030VICOCHHLIMU AMOMAMU U MONeKyiamu 6 amomuzamope «Ipagumosas neuvy. I[loxazan
uzUYeCcKUTI MEXAHUZM YEETUEeHUSI AMOMHO-UOHUZAYUOHHO20 CUSHALA 0TI O8YXCIYNEHUAMOU CXeMbl 8030YHCOCHUSL.
Ioxazano, umo MaxcumanbHolii cuznan Habuooaemes onsa amomos In npu nepexooe 5p?Pap— 65°Sap—8p?Pip u ons
amomos Li, Na, Ag, Au, Pt npu nepexode (n)s— (m)p— (k)d coomeemcmeentno (20e N, K, m u f 2naenvie keanmoswie
yucna yposuei). B pesynomame skcnepumenma pazpabomamvi HOmouOHU3AYUOHHBIL U CMOJIKHOGUMENbHbILLL
Mexanuzmbl uonuzayuu. Ilonyuennvle pe3yrvmamsl NOKA3bIBAION, YO CHOIKHOBUMENbHbIN MEXAHUZM UOHUZAYUU
A6NI5LeMCL OOMUHUPYIOWUM NpoYeccom. B pabome ucnonvb306amvl paziuunwlie amoMuzamopbl munda «niamsy,
«CMEPIHCEHb-NAAMSY U (IA3ePHAsL amomusayusy. Bnepevie svlsigienvl Hogble napamempsl aspo3onel no Qusuxo-
XUMUYECKUM CBOUCMEAM A3PO30JIbHbIX (haKeloM Oom meepoblX NOBEPXHOCMeEl U a3pPOo301el COMU MEemauiom U
OP2AHUYECKUX A9PO30IEl.

Knrwoueesvie cnosa. amom, UOHU3AYUOHHBLI CUSHAL, NPO3PAYHbIE AIPO30IU, 8PEMsl 3AMYXAHUS, ONMUYECKULL
pe3onamop.

BBe)IeHl/Ie. YJIAbBTPAHU3KUX conepmaHnﬁ 3JIEMEHTOB B Pa3IMYHbIX
B coBpemenHoM wMupe pa3paboTKa HOBBIX BEIIECTBAX MIPAET BAXHYK POJb I MHOTUX
AHAJIUTHYCCKUX METOO0B OIIPCACIICHUA HaHpaBJ’IeHI/Iﬁ COBpeMeHHOﬁ HAayKM W TCXHUKU. B
~ .
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9TOM acIeKTe I PemIeHus OOJBIIOTO YHCia 3a1ad cunektpockormusi  (BPJIAC). Benmymme ydeHHBIC

Ha  COBPEMEHHBIX  JIOCTHXKCHHUSX  HEO0OXOIUM
KOHTPOJIb COAEPKAHUS OIPENICICHHBIX 3JIEMEHTOB B
Bemectse Ha ypoBHe 108-10711% spnsercs oanoit u3
Ba)KHBIX 33J1a4.

B rompl  HE3aBUCHMOCTH  3HAYUTENBHOE
BHUMAaHHE YJEJISUIOCH IPHOPUTETHOMY Pa3BUTHIO
Haykd PecrryOnukn Y30eKkucTaH, B 9aCTHOCTH 0co0oe
BHUMaHHE OBIJIO YJEJICHO HCCIECJOBAaHHUIO aTOMOB H
a3p030JICH I aHAJIOTUYHBIX CJIOKHBIX MOJICKYIT JUIS
3p(eKTUBHOTO pPa3BUTHA BBICOKOUYBCTBUTEIHHOM
JIa3epHOM  CchekTpockonmuu. B 3To#t  oOmactu
JOCTHTHYTBI ~ OIIPEACNEHHbIE  pE3yJIbTaThl  I10
UCCJIEOBAaHUIO OJIDKHEH TpaHMIbl  HMOHU3ALUH
aTOMOB ®  ompeneneHus d(P(EeKTUBHBIX CXeM
BO30YX/ICHHS aTOMOB, a TaKKe 10 HU3yYCHUIO
MOP(OJOrMYECKMX M ONTHYECKMX  CBOMCTB
pasnMuHBIX  a’po3oieil. B cooTBercTBUM  cO
«Crtparerueit AeHCTBUH MO AaJbHEUIIEMY Pa3BUTHIO
Pecriybonmuku Y30ekucran» oco6oe BHUMaHHE BaXKHO
YICNUTh CO3MaHMI0  I(P(EKTHBHBIX MEXaHH3MOB
BHEIPEHUH HayIHBIX u WHHOBAIMOHHBIX
JIOCTHXKEHHUH B ITPAKTHKY, CO3JaHUE HOBBIX IPHOOPOB
Ha OCHOBE (HM3MUYECKUX MEXAHU3MOB IPOSBICHUA
PE30HAHCHBIX W HEPE30HAHCHBIX  IPOIIECCOB
B3aUMOJCHCTBUS JIa3epHOTO U3ITy4EeHUs c
yAbTpaMaJbIMH  KOHLIEHTPALMSIMH  aTOMOB U
a’po3oJieil BemiecTBa B 001acT (POTOHUKH JIa3epHOi
CIEKTPOCKOIIHH.

B Hactosiiee BpemMss B MHPOBOM  Hayke
UCCJICJIOBAaHHUS BBICOKOBO30OYXKJCHHBIX ~COCTOSIHHIA
MHOTO3JICKTPOHHBIX aTOMOB M ONTHYECKUX CBOWMCTB
pa3NMuHBIX ~ adpo30Jeld  JaloT  BO3MOXKHOCTh
pa3paboTkn YHUBEPCAIBHOTO Ja3epHOTO
(hoTOMOHN3AIMOHHOTO  CIieKTpoMeTpa. B aTom
OTHOUICHHH AaKTyalbHOCTb M BOCTPEOOBAaHHOCTD
TEMBI JTaHHOU paboTsI oTIpeersIeTCs
IeNICHANPaBICHHBIMU HAYYHBIMH UCCIIEJOBAHUSAMH, &
MMEHHO: pa3paboTKa HOBBIX (DOTOMOHM3ALIMOHHBIX H
CTOJIKHOBUTEIILHBIX CX€M BO30YXICHHUS W3BECTHBIX
COCTOSHMH  HCCIICIyeMbIX AaTOMOB; MPOBEICHUE
TEOPETUUECKUX pacdeToB u HOoJy4eHHe
9KCIIEPUMEHTANBHBIX ~ CIEKTPOB  JUI1  TSDKENBIX
aTOMOB; BbISBIICHHE OS(GQEKTUBHONH IMHAMHKHA H
TUNOB  (PU3MYECKUX IIPOLECCOB  BO30YKICHHBIX
aTOMOB W MOJICKYJI; N3YUYCHNE KHHETUKH CHTHAJIOB B
3aBHCHMOCTH OT TEXHMYECKHMX XapaKTCPHCTUK
SKCIIEPUMEHTANIbHON  yCTAHOBKM W I1apaMETpPOB
aTOMOB W MOJICKYJI;  YCTaHOBJICHHE  HOBBIX
3aKOHOMEPHOCTEH MOP(OIOTHIECKHX W ONTHYECKUX
CBOWCTB  a’pO30JIBHBIX YacTHIl, HE HMEIOLINX
KBaHTOBBIX COCTOSIHMI{; ONpENeTIeHUE yIbTPaMalbIX
KOHIIEHTPALMii aTOMOB M a3p030JIeH MMeeT BaKHOE
3HavyeHne. Cpeny HUX HamboJiee MEPCIEKTHBHBIM U
pa3pabOTaHHBIM JUIS TIPAKTUYECKHX HPUMEHEHUH
SBISIFOTCSL  J1a3epHasi PE30HAaHCHO-MOHU3AaLMOHHAsS
cnektpockormusi  (JIPUC) B Bakyyme, aToMHO-
noHu3annonHas crnekrpockomnus (AVC) B miaMeHn u
BHYTPHUPE30HATOPHAS na3epHo-abcopOnroHHAS

MHUPOBBIX HAayYHO-UCCIIEIOBATENbCKUX LEHTPOB H
YHUBEPCHUTETOB, B 4acTHOcTH HarmonansHoe Oropo
cranmaproB, YHusepcutetT mrara @nopuna (CILIA),
MOCKOBCKUI ~ TrOCYJapCTBEHHBI  YHHBEPCUTET,
WHCTUTYT T€OXUMHH B aHATUTHYECKOH XUMHN UMEHI
B.U.Bepnanckoro PAH, Uuctutyr Cnekrpockonus
PAH (Poccus), Technion-Israel Institute of
Technology  (M3pamnb), Advanced Photonics
Research Institute, APRI (FOxmas Kopes) u
Yanmepckuit TEXHOJIOTUYECKUI YHUBEPCUTET
(IIBemms), CamapkaHACKHA  TroCyIapCTBEHHBIN
yHuBepcurer u CaMapKaHACKHH apXUTEKTYpHO-
CTPOUTENbHBIA HMHCTUTYT (Y30EKHUCTaH) HpPOBOJIAT
UCCJIEZI0BAaHNS HPUPOJBI MPOIIECCOB BO30OYKICHUSA U
HMOHU3ALUN aTOMOB METO/I0OM PE30HAHCHOH J1a3epHOU
CIEKTPOCKOIINU u B3aUMO/IEHCTBHS
NepecTpanuBacMbIX  JIA3€PHBIX  M3Iy4eHUH ¢
JaCcTUIIAMU a3p030JIs BHYTPU pe3oHaTopa. MeTomsl
JIPUC u ANC OTJINYAOTCS BBICOKOH
YYBCTBUTEJIBHOCTBIO B CBSI3M C O(PPEKTUBHBIM
MOJABICHUEM IIOTEPh, CBA3AHHBIX C BIMSHUEM
paccesHHUs JIa3epHOrO HU3IYYEHUS U HU3IYYEHHEM
atrommzaropa [1-16].

Jisi MHOTHX 53JEMEHTOB YK€ pEaln30BaHbI
OJIHOCTYTICHUYATHIE, JIBYXCTYIICHYAThIe u
TPEXCTYIEHYAThIE CXEeMBbI BO30YkaeHus depe3 S u P
COCTOSIHMA ~ aToMoB. [l  MHOTMX  aTOMOB
CTIEKTPOCKONMYECKNE JAHHBIE O pPUAOEPrOBCKUX
cocrosiHusax (n>4) nexamux B obmactu 0,9+1,55B
HIDKE TPaHUIBI MOHMU3ALUHU IUIOXO H3Y4YCHBI WIH B
JIUTEpaType OTCYTCTBYIOT. (DOTOMOHU3ALMOHHBIE U
CTOJIKHOBUTEJIEHBIE CXEMBI BO30YXKJICHUS
HCCIEAYeMbIX aTOMOB C BBICOKHMH IOTCHIMAIAMH
HOHM3ALMM B Ppa3IM4YHBIX aTOMM3aTOpax Mallo
W3Y4EHBI. Bonpioi (byHIaMEeHTaIbHBIN u
MPAaKTUYECKUN MHTEpEC MPEACTAaBIIAIOT AT MHOTUX
JIEMEHTOB  peajau30BaTh  JBYXCTYINEHYAThIE U
TPEXCTYIEHYaThle CXEeMBl  BO30YXKAEHHA  depes
s—p—d cocTosiHUs. DTO HCCIIEIOBAHUE MPUBENET K
YBEIWYCHHUIO MOHHOTO CHTHala B OMPEACICHHBIX
pundeproeckux cocrosiHuax (En) ©  riaBHBIX
KBaHTOBBIX YUCIAX () KOTOPBIC PACIOI0KEHBI HIKE
TPaHULE HOHU3ALUH.

HccnenoBanne  puaOEproBCKUX — COCTOSHHIMA
aTOMOB B BakyyMe. AroMmu3aumuss HpoObl B
rpagUTOBOM  BIIEKTPOTEPMHYECKOM aTOMHU3ATOpE.

I[Ipn Takom cmocobe wmcmapseMbie TPU BBICOKOH
TeMIepaType aTOMbl W MOJICKYIBI  IPOOBI
dopMupyroTCS B Y3KHH HANpaBICHHBIA ITy4OK H
MOTMAA0T B 00Jy4aeMy0 30HY, TJ€ MPOUCXOTUT UX
CEeJICKTHBHAs MOHM3aIWs. Pe3ynbTaThl UCCIICIOBAHUS
metogoM PUC npusenens! B Tadmuie 1.1.

Hacrosmas pabora MOCBSIIIEHA
CHCTEMAaTHYECKOMY  HCCJIEJOBAHHIO mpotiecca
JNCTCKTUPOBAHUS  YIBTPAMaNbIX  KOHIICHTPALU
aTOMOB " a’po3oiet METOIaMU

BBICOKOUYBCTBUTENILHON JIa3€PHON CIIEKTPOCKOIUU.
OTO HampaBlICHHWE AaKTYalbHO IPH HCCIEAOBAHUH
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(NHsF, NaF),

MOP(HOJOTHYECKIX U ONTHYECKIX CBOMCTB a3p030JIei
Ha NpUMeEpe adpo30JbHBIX (AKENOB OT YHUCTBIX

MOJYIIPOBOIHUKOBBIE ~ MaTEPUAIIBI
(GaAs, Si) ¥ pa3auuHBIC a’PO30JIH COJICH METaIOB

METaJlIOB, a’po30Jiell  COJIM  METALIOB U (NaCl, CsCl, Nal, NaF, KCI, AgNOs3), oprannyeckux
OpTaHUYIECKUX KpacHTeeH. OOBEKTOM Kpacutelnel (pOJaMHHOBBIC KpPaCHTENH), CILUIABHI,
HUCCIICOAOBAHUS SABJIAKOTCA BOJIHBIC CTaH}IapTHLIe IIOYBbI U FOpHI)Ie HOpOI[I)I.
pacTBOpbI, AMIOMHUHHEBBIC CIUIABBI, KPUCTAILIBI
Ta6auna 1. PesyasTaTsl nccienoBanns meronom PUC
WuTepBan
CriexTpaibpHOe
I'panunna JnnHa BONHBI BO3OYXXICHHS | TJIABHOTO Cucrema
Atom | Monmzanuu | (HM) KBaHTOBOTO zag ?(I;v;f;)pg (en) na3epoB
Ei, (B) ypcna, N ’ > ’
M A2 A3 |
Na 5,14 589,6 | 414+421 13+18 6=0,7-10"* N2-nazep
In 5,78 410,2 | 448+480 17+53 A=2,417; Ei=46671 N2-nazep
Al 5,98 396,1 | 450+515 1530 A=1,34 N2-mazep
396,1 | 430+510 7+50 E;=48278,2 N2-mazep
308,2 | 630+670 11+55 E;=48278,4 N2-mazep
309,2 | 630+670 11+55 E;=48278,4 N2-mazep
Ga 5,99 417,2 | 420+440 1470 A=2,15 N2-nazep
403,3 | 424+440 12+28 0=3-10" N2-mazep
Ca 6,11 414 406414 | J1®B 13+45 E;=49306 N2-mazep
TI 6,11 377,5 | 440+465 7+40 Ei=49266,7 N2-nazep
Cd 8,99 326,1 | 479,9 490+475 17+50 A=3,1; Ei=72570,3 N2-mazep
Zn 9,39 307,5 | 472,2 490+475 17+60 A=2,2; Ei=75766,9 N2-mazep
Hg 10,4 253 435,8 470+455 18+60 A=4,21; E;=84185,1 N»-nazep
Ag 7,57 338,3 | 766,8 580+630 5+70 EA=58504 N»-mazep
EA=60529
Au 9,22 267,5 | 583,7 440+520 16+75 A=4,02; Ei=74410,8 Np-nazep
Yhb 6,25 555,6 | 452,8 410710 AU N»-mazep
Cd 8,99 326,1 | 479,9 475+-562 750 A=3,16 Nd:YAG
Zn 9,39 307,5 | 472,2 493452 1040 A=2,2; Ei=75766,9 Np-nazep
Hg 10,4 253 224223 | 470~455 22+52 A=3,081; Ei=84184,1 Nd:YAG

Meron ObLT TpPUMEHEH [UIs HWCCIEIOBaHMUS
pundeprosckux cocrosinuii aromoB Na, In, Al, Ga,
Ca, Tl, Cd, Zn, Hg, Ag, Au, Ag, [7,8].

IKcnepuMeHTANBHAS YacTh.

Meton ocHoBaH Ha »3(dexTe yBETHMUCHHS
CTETICH! MOHU3AIMH OIPEACIISIONINX aTOMOB TIPH UX
B3aUMOJICHCTBUU C JIa3€pHbIM u3lydyeHuem. Mnes
MeTona (puc.l.) COCTOUT B TOM, UTO ITONyYCHHBIC
KaKUM-JTH00 o0pazom CcBOOOTHBIC aTOMBI
OTIpEACIISIEMOTO JJIeMeHTa CEIIEKTUBHO
BO30YXJIAIOTCSI B BBICOKOJIS)KAILUE JIJIEKTPOHHBIC
COCTOSIHHS W3ITyYCHHEM OJHOTO WM HECKOJIBKUX
/cTyneH4aToe BO30YKAEHHE uYepe3 IPOMENKYTOUHBIE
ypoBHH/ J1a3epoB. Bozbyxnéunnie aTOMBbI
HNOHU3YIOTCS Ppas3In4IHBIMU criocobamu c
nocaeAyoen peructpanuei oOpazyrommxcs
3apsDKEHHBIX YacTHI.

[Tormomenne aroMamMu MM MOJIEKYJIaMHU
MOHOXPOMATHYECKOTO  PE30HAHCHOTO  HM3IyYCHHS
Jla3epa NMPHUBOAUT K 3aCENICHUIO0 UX BO30YXIEHHBIX
cocrosiHuil: A+hv—A",

Honmzanus ceneKTHBHO BO30YX/IEHHBIX aTOMOB
MOXXET OCYLUECTBJISATHCS HECKOJbKUMHU IMYTSIMHU,
cpelr KOTOPBIX:

1. VoHm3amusi HWMITYIbCHBIM DIIEKTPHYECKUM
noneMm. llonme mpuxmagsiBaeTcs cpady  IOCHE
OKOHYAHHS Ja3epHOT0 HUMITyJdbca. Takoil cmoco®
MOHM3AIMM  BO3MOXCH  Omaromaps  OOJBIIMM
BpEeMeHaM JKU3HU PUI0EproBCKUX COCTOSHHA.

2. ®@oromoHmzanms. Ilpm s3TOM  cmocobe
MOHM3AIUSl TPOUCXOJUT 3a CUET PaTUaAIlIOHHOTO
BO30YKIICHHUS aTOMOB B HEIIPEPHIBHBIN CIIEKTP WA B
JIUCKPETHbIE aBTOMOHU3ALIMOHHBIE COCTOSIHUS C
SHEprued BbILIE MOTEHLMANAa MOHM3aLUUM aroMma. B
000MX 3THX CIy4asX CTOJKHOBCHHS OIPEICIIACMBIX
aTOMOB C TIOCTOPOHHMMH YacTUI[AMU HE HYXHBI, a
MpU HOHU3ALUHU IOJIEM JaXe HEeXelaTelabHbl Hh3-3a
BO3MOYHOTO YBEJIIMYEHUS] CKOPOCTH peaKcaliu
Punbeprosckux cocrosauii. [To3TOMy M MOHH3AIHIO
aTOMOB TaKMMH CIOCOOAMH MPOBOAAT OOBIYHO B
s;lYEKax HU3KOTO ABJICHUS UM B @aTOMHBIX ITyYKaX B
BaKyymMe, TJlé  CTOJIKHOBUTEJbHBIE  IMPOIECCH
HecylecTBeHHbl A +hv— A" +¢7,
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3. CronkHoBuTeNbHAA woHM3anusa. Cpemn KaHaJIOB HOHU3ALNNA aToOMOB METOJaMHA
Pa3IMYHBIX CTOJKHOBUTEIBHBIX MPOIECCOB, HAIOIINX BBICOKOYYBCTBUTCIILHOW JIA3€PHOM CIEKTPOCKOIHH
BKJIaA B HAOIIOMaeMbli HMOHHU3AIMOHHBIN CHIHAJ, npuBeaeHa B paborax [13-16]. Cmekrpomerp
OCHOBHYIO  pOJIb  WTpacT  CTOJKHOBHTEIHHAS pabotaer cuemyromuM — obpazoMm.  Mzmydenue
MOHU3AIUS BO30Y)KICHHBIX aTOMOB A" JIBYXOOBEMHOTO Jjla3epa Ha MOJIEKyJe a30Ta

OTIPEIETSIEMOT0 JIIEMEHTA C ATOMaMH M MOJICKYJIaMH
X 6ydepHoro raza win mMatpuisl [1-6]: A™+X —A*
+e+ X

4. AccoumaruBHas noHm3amms A +X —AX" +e

IIpyn WOHHU3ALUK MIETOYHO3EMENbHBIX aTOMOB
CYIIECTBEHHYIO pOJb MOXET WIrparth MPOIEcC
aCCOIMATHBHOW HOHH3AIMKH, OCOOCHHO B Cllydyae
OJIHOCTYIIEHYATBIX ~ CXEM  BO30YXKJACHHS, KOriaa
OHEPIUid 3036y)1<z[eH1/151 DJICMECHTOB HEBCJIMKA H
MPOIIECC  CTOJKHOBUTENBHOW  MOHHU3AIMH  UJIET
Heapexrusro. Hammpumep, Ba+OH —BaOH* + e

5. Ilepemaua »sHeprum Jpyrol yactuie c
nocnenyoniei ee nonnszanueit A”+X—A + X", roe X
— nro0ast yacTuIla B MJIAMCHU.

B a3TOM ciydaeB  BO3MOXHBI  IPOLECCHI
MOHM3AlMM 32  CYeT  Mepefaydl  dHCPrHH
BO30YXK/ICHHBIX aTOMOB JPYI'MM YacTHIAM, KOTJa
aHATMTHYCCKUE aTOMBI TPSIMO HE YYacTBYIOT B
npouecce Bo30yxaenus, Hanpumep, CH™ + O —CH*
+ €.

DKCHEpUMEHTaIbHO  TaKhe  HCCIeA0BaHUS
MpOBOMAT B IUIaMECHaX WM  pa3pagax I[pH
aTMOC(EepHOM  JIaBJCHUM. Pa3muuHble  CHOCOOBI

MOHM3ALUN BO30YKACHHBIX Jla3epaMu aTOMOB 00yc-
JIOBJEHBl  OOBIYHO  pa3IMYHBIMH  criocoOamu
aTOMH3aluu l'IpO6I)I, Cp€ar KOTOPBIX: TEPMUICCKOC,
Ja3€pHOE, HWOHHOE WM  DJIEKTPOHHOE-IydeBOe
UCrapeHue B BakyyMe Win B Oy(epHOM rase, a Takxe
IUIaMeHa, Iula3Ma rasoBoro paspspa, MCII, nyra,
UCKpa U ApYyTHe.

HccnenoBanme  puaOEproBCKAX  COCTOSHHIMA
aTOMOB B BakyyMe. ATomMu3auus mpoObl B
rpauTOBOM  3NEKTPOTEPMHUUYECKOM aTOMHU3ATOPE.
ITpn TtakoM crocobe wucmapsemMple HpPH BBICOKOI
TEeMIepaType  aroMbl M MOJIEKYJbl  HPOOBI
dopMupyrOTCSL B Y3KWAH HAINPaBICHHBIA IY4OK M
MOMA/IAI0T B 00JIy4aeMylo 30HY, TJi€ IPOUCXOIUT UX
CENIEKTUBHAsI HOHM3AIMsL. Pe3ynbTaThl CCIeI0BaHUS
MetoqioM PUC npuseneHs! B Tadmuie 1.

HpI/IHHI/IHI/IaI[I)HaSI OIITHYCCKAas cxXema
SKCTIEPUMEHTAIIbHON YCTAaHOBKH JJIsI MCCIICIOBAHMS
JIOKAJIBHOTO pacrpesieieHusl IpuMeceil IeNTOYHBIX
METaJIOB B AITIOMHHHEBBIX CIUIABAX M Pa3INIHBIX

(A=337,1aMm, 1=8uC, E=10M/]X) HCIIOIH30BATIOCH IS
HaKa4yKH [ePeCcTpauBaeMbIX J1a3epOB Ha KPACUTEISX.
OHeprusi WMIIYIBCOB J1a3epOB Ha KPAacHUTENsIX Ha
NepBOil U BTOPOH CTyHEeHsIX cocTaBisuia okosno 10—
100Mk/J[> ¥ IIMpMHA JUHMM TeHepauuu — lem™. B
BaKyyMHOW KaMmepe pacIioyiarajich aTOMH3aTop H
BTOPHUYHO-3JIEKTPOHHBI  yMHOXuTenp  (BOY).
[Tepecedenne aTOMHOTO IydKa C JTa3epHBIMU JIydaMH
NPOMCXOJWIIO B IIEHTPE BAaKyyMHOH KaMmephl B
o0JacTH MeXay ABYMs 3JIEKTPOJaMH, Ha KOTOPHIC
MOJaBajcCs  BBICOKOBOJIETHBIH  MOHH3HMPYIOLIMH
AIEKTpUYECKUd UMNyabc. DOOTOMOHHBIA CHUTHAJ
nocine BOY wm mpenmycunmrens mocTynal Ha BXOX
CTpOOHMHTErpaTopa ¥ OT HEro Ha CaMOITUCEIl.
OmHOBpPEMEHHO Ha IUTaMs HAIMPaBILUINCH JIa3ePHEIC
JIy9H, U OCYLIECTBIISUIOCH CEJIEKTUBHOE CTYIIEHYATOe
Bo30Oyxknenne. J[lamee  BO30OYKICHHBIE  aTOMBI
WOHHU3YIOTCSl TIPH CTOJKHOBEHMH C YacTHIAMH
miamenn. OOpa3oBaBIIMECsS HOHBI COOMPAIHNCH B
KOJUICKTOpPE U TIIOCTe YCWJICHHUS IIOAaBajJNCh Ha
CTPOOHMHTETPAaTOp W PETUCTPUPOBAIHUCH IH(POBBIM

BOJIETMETPOM. B KauecTBe aTOMHU3aTopa
UCIIOb30Banack  meneBas  ropenka.  CrekTp
MOHH3AIIHOHHOTO CHUTHAJa, BO30YK1aeMBIil
UMITYJbCHBIM HMCTOYHUKOM M3IIy4€HHsI, U3MEepsUICs
METOJIOM CTpOOHMpOBaHUS MMITYJTbCA.
[puHIMIIMaTEHAS OTTHYECKas cxema
JKCIIEPUMEHTAIbHOH ~ YCTAaHOBKM  IpUBElCHAa B
paborax [13-16]. KoMmOMHHpOBaHHBIII aTOMHO-
VMOHU3ALMOHHBIN  CIIEKTpOMeTp, paboTarommii B

PEKHME «CTEPKEHb-TUIAM» U «TpaduTOBas Medby,
COCTOMT U3 3-X MEepecTpauBacMbIX Ja3epoB Ha
KpacHUTENAX, HAKadMBAaEMbIX 3KCHMEPHBIM Ja3€pOM
Ha XeCl (A=308 ©M, t=10 ©c, E=70 w™m/Ix),
aTOMH3aTOPA-HOHM3ATOPA  «CTEPXKEHb-TUIaMA» U
«rpauTOBOH TEUM» M CUCTEMBI peructparmu. Jlasep
Ha KpacHUTEIsIX COOpaHbI MO CXEME CO CKOJIB3SIIIUM
MajicHueM Jiyda Ha TUQPaKIUOHHYI0 pemeTky. OHu
o0ecrieunBarOT HEPrHI0 B MMIylbce 10 2 Mk B
BugumMoM u g0 200 Mk/Dx B yibTpaduoeTOBOM

JManasoHe, MUPUHY JUHKUK renepanun 0,2 cm™L,
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Puc.1. Unest MmeTona pe30HAHCHO-UOHHM3ALMOHHOM cnieKTpockonuu (1; o01as cxema BO30yxKIeHUs
aToOMOB, 2; 001asi cxeMa BO30Y KIeHHs MOJIEKYJ, a) OTHOCTYIleHYaToe BO30Y:KIeHHe 3JIEKTPOHHOI0 MJIN
K0J1€0aTeJIbHOT0 COCTOSIHNA; 0) IBYXCTYNEHYATOe BO30Y KIeHHE IJIEKTPOHHOI0 COCTOSTHUSA Yepe3
NMPOMEKYTOYHOe KoJiedaTeJbHOe HIN JJIEKTPOHHOE COCTOSIHUE; B) MHOTO()OTOHHOE BO30Y:KIeHHe
KoJ1e0aHuil HHPaKPaCHBIM H3JTy4yeHHeM 3; BUAbI KAHAJIOB HOHU3AIUM:

A) CTOJIKHOBHMTE/IbHAsI HOHU3aUus, B) poTouonmnsauus, 4; coop 3apsiioB )

ATOMU3aTOpaMy CITyXKHJIM JIBYXIIEJeBas ropeika
JuinHOM 20 MM, cTep>keHb M3 nuporpadura JAIuHON 28
MM, AraMeTpoM 4 MM U rpaduToBasi TpyOKa THaMeTpoM
8 MM u nmnuHOW 28 MM, HarpeBaeMasi C IMOMOUIBIO
MPOTPaMMHPYEMOT0 OJI0Ka C CHCTEMOW CTaOMITH3AINH
MOIIIHOCTH, KOJUIEKTOP JuIsl cOOpa 3apspKEeHHBIX YacTHII.
BHyTtpu rpaduToBO# TpyOKH pacmosiokeHa miathopma.
Hccnenyemslii oOpaser; BBOJIUTCS Yepe3 JO3UPOBOYHOE
OTBEpCTHE B IIEHTpe TPYOKH B BHJE PacTBOpA HWIH
nopoika macco 1-20 mr.

B xonne 80-x rofoB aMEpUKaHCKHMMH YYEHBIMH
O’Kudom u [Ipsixonom (O’Keefe u Deacon) 6sut
n300peTeH HOBBIM METOH JIA3epHOH CIEKTPOCKOIIHNH
BHyTpHpe3oHaTopHoro 3aryxanust (JICBP3)  mua
UCCIENOBAaHUA MeTala KJIacTepoB, JAHArHOCTHUKHU
IUIAMEHM W MOJIEKyJbl ra3oB. [IpmHumm paGoTsl u
MHOTOKPAaTHOTO  NPOXOJa  JIA3€PHOTO  U3JIy4YEeHUs
BHYTPUPE30HATOPHOM  Ja3epHOM  CHEKTPOCKOMUU
MIPEJICTaBJICH Ha PUCYHKE 2.
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Puc.2. OnTnyeckasi cxeMa MHOTOKPATHOI'0 NIPOXO0/1A J1a3ePHOT0 U3Jy4eHNsl BHYTPHPEe30HATOPHOI J1a3epHoii
crnekTpockonuu (1; 1a3epHblii HMIYJbC 03 BHYTPH pe3oHaTopHOro ¢ ¢ekra, 2; mycToii pe3onarop, 3;
ONTHYECKHUI Pe30HATOp ¢ NMPo0oii, 4; perucTpanuy CUrHAJIA 3aTyXaHUA)

[MpuHnMIManbsHAS OTITHYECKast cxema
3KCHCpHMeHTaﬂLHOﬁ YCTaHOBKH JId U3MEPCHUSA
SKCTUHKIIMHY CBETA YAaCTUIIAMH a3p030JIsl IPUBEJICHA B
pabotax [16]. B cmektpomerpe it 0Opa3oBaHUs
a3p030JIBHBIX YACTHIL[ OBLTH HCIOJIb30BaHbl MOIIHOE
Ja3epHOe N3JTy4eHUE u ITHEBMaTHYECKHUE
pacoblIuTeNd. B AKCIEpUMEHTanbHOM YCTaHOBKE
UCIIOJIb30BAIM  /IBA  BapuaHTa  (OPMUPOBAHUS
JIa3€pHBIX UMITYJIbCOB UCIAPEHUS U HAKA4YKU Jla3epa
Ha Kpacuteisx: omHuM u nByMs Nd:YAG nmazepamu.
[TepBriit BapuanT — Nd:YAG nazep 3amyckaercs OT
(hopmupoBatenss IBOIHBIX HMMIYJIBCOB TI€HEpaTropa
DG535. Bropas ycraHoBka Oblla OCHOBaHa Ha
NpUMEHEHHHU JIBYX Ja3epoB; nepBoit Nd:YAG nazep
WCTIOJIB30BaH ISl HAKa4dKM Jla3epa Ha KPACHUTEIAX;
Bropoit Nd:YAG 1nasep wucnosb3oBajics — AJs
00pazoBaHus IUTa3MBI.

CrnekTpoMeTp coCTOUT U3 reHepatopa DG535,
mua3el  (F=50MM), ABYX BBICOKO OTpPaKaTEIbHBIX

BOTHYTHIX 3epkail (R>99.97%, r=100cm), TpyOku u3
HepKaBewlllel crainy, pe3oHaTopa JIUHOW 75cM,
dotoymHOXKHUTENT W IMppoBOTO  OCIIIDIOTpada
(LeCroy 9362), 3NEKTPOCTATUYECKOTO
Kiaccu(uKaTopa 1 CuéTYrKa KOHACHCAIIUH JaCTHIIBI.

OKcnepruMeHTaIbHas yCTaHOBKa JUIst
UCCJIEJOBAHNUS XaPAKTCPUCTUKH MOTJIOLICHUS |
paccestHMSL  NPO3PAavHBIX  A3PO30JIBHBIX  YaCTHIL
COCTOUT M3 ITHEBMATUYECKOTO PACIIBUIUTEINS, TPYOKH
W3 HEp)KaBEIOIICH CTaIM pe30HaTopa ¢ JHaMETPOM
d=10cm n mmHOM 85cMm. Jlist CymIMIIKKM a’po30Jst
WCTIOJNb30BaHA KBapreBas Tpyoa mmHON 80cM 1
muamerpoM  10cM, 3amojHEHHAsT — CHJIMKAaresiem
(molecular sieves 4A). BorHyreile 3epkaia
(R>99.97%, r=100cm), onTUMHU3NPOBaHHBIC HA TTHHY
BOJIHBI 575-670HM, OBLIM TOYHO pACIIOJIOKEHBI B
KOHIIAX TPYOKH M3 HEP)KaBEIOLIEH CTalll pe30oHaTopa
¢ nuamerpoM d=10cMm u IMHOHN 85¢M.
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OKcnepuMeHTanbHas yCTaHOBKA JUIS H3MEPEHHUS
ko3 punnenrTa SKCTUHKIINHU Pa3InYHBIX
a’pO30JIbHBIX YACTUI[ COCTOMT U3 HECKOJIBKHX
KOMITOHEHTOB: CHCTEMa JIa3epOB, CHCTeMa OJOKOB
JUISL YUCTOTO BO3J/yXa, a’po30Jsi W Ta3opas3psaHON
JaMIIBl C TOJBIM KaTOIOM, CHCTEMa PETHCTPALHH.
BHuyrpupe3onaTopHble 3epkana ObUIM PacHoJIOKEHBI
B KOHIAX TpPYOKM W3 HEp)KaBEIOIEH craiu
pe3onaropa miuHOW 65cM. CUTHaN 3aTyxaHus ObLI
H3MepeH ¢ momotibio horoymuoxuTems (Photosensor
Module H6780-04). Curaan GpoToyMHOXHUTENS OBLT
nepesefeH B mudpoByro (GHopMy C  TOMOIIBIO
ocumwiorpada (Tektronix TDS3032B) u 3atem
10J1aBajICsl Ha TIEPCOHANBHBII KOMITBIOTED.

DKCrIepUMEeHTaIbHAs YCTAaHOBKA 11 U3MEPEHUS
ko3 dunnenra 9KCTUHKIUU aTMoc(epHBIX
adpO30JIHHBIX YacTull (puc.3) paboTaer caemayronmm
obpazoMm. UznydeHnme aByx oOBEMHOro Jjasepa Ha

WHT@HCUBHOCTb, OT.
ooocoo
ocoLlLwm
ownwowo

JIK — nasep Ha J
KpacuTeJsiX B

Komubiorep

apemﬂ.suxc

Mourexyna azota 1 (A=337,1 um, =8 e, E=10 M/Ix),
HCTOJB30BAJIOCH IS HAKAYKY JIa3epa Ha KPACUTEIISAX.

Jns  perucrpauuu CUTHajda  3aTyXaHUs — ObLIM
UCTOJIb30BAHBI (hoTOyMHOXKHTENH DOY-79,
BBIIIPSAMHUTEIH CTaOMIIM3UPOBAHHBIN BC-22,

ocummtorpad C1-70, mudposoit ocummiorpad TDS
2022B, re"epatop YUCTOr0 BO31yXa U NEPCOHAIBHBIN
KOMITBIOTEP.

3amyck pa3BepTKH ocnwniorpaga
OCYIIECTBISICTCS CHUTHaIOM ¢  OTOAMONa, Ha
KOTOPBI OTBOJUTCS YacTh M3JIy4€HHS a30THOTO
nazepa. BHyTpupe3zoHaTopHbIe  3epkana  ObUTH
pacmojyoXeHbl B KOHIAX TPYOKM U3 MEIHOTO
pesoHatopa ¢ jgmuHo 65 cm. CurHan ¢
(hoTOyMHOXKHUTENST  mojaBaica Ha  OHU(POBOH
ocummiorpad  (Tektronix ~ TDS  2022B u
MepCOHAIBHBIM KOMIIBIOTED.

I(t)=1 exp(-t/t)
nycrom pesonatop

e .
e3oHaTop c npo6on

8

OP —onTHueckmii \

pe3oHaTop

™ 0

ocun1Iorpad

Hudposoii

Puc.3. Bjok-cxema 3KcnepUMEeHTAIBHONH YCTAHOBKHU

Pe3yabTaTsl U 00cy:KIeHMe.

[TpuBeneHb JaHHbIE HCCIIEIOBAHUS
BBICOKOBO30YXIeHHBIX cocTosiHui s(Na, Ca), p(Al,
In), d(Cr, Mn, Fe, Co, Ni, Ag, Au, Pt, Hg, Cd, Zn),
f(Yb, Eu) »nmeMeHTOB B pa3NUYHBIX aTOMH3aTOPaX.
YHuBepcaIbHBIN  Ja3epHBIH  (POTOMOHN3AIIMOHHBIN

CIIEKTPOMETP  WCIIOJIB30BaH  JUIS  OTPEICIICHUS
JOKaIBbHOTO pacrpenenenuss atomMoB Na, Ca B
ATFOMUHHUEBBIX CIUTaBax, paboTaromuit c

TEPMUYECKOW aTOMM3AIMEN BELIECTBA B BaKyyMe U
aTOMHU3aIMeH POOKI B IIaMeHH. bblTH peann3oBaHbI
JIBYXCTYIICHYAThIE CXEMbI BO3OYKICHHS I aTOMOB
Ca (M=422,67aM, 212=399, 2HM s BakyyMa,
A=518,9am mns mmamenu) u Na (AM=589,9HM,
A>=418,7aM s Bakyyma, A,=568,8HM 1151 TUTaMEeHH ).
Jlns uccrenoBanust poObl IPUMEHEHBI CTaHIAPTHHIC
METOIHKH.

3anuch (OTOMOHHBIX CHTHAJIOB C BbIxosna BOY
npuBeneHa Ha puc. 4. s mpoBEepKH MPaBHIBHOCTH
MOJTyYCHHBIX PE3YJIbTaTOB CHHXPOHHO IPOBEICHBI
SKCTIIEPUMEHTHI 10 OTIPEIeIIEHIIO KOHIIeHTparn Ca u
Na B BOJIHBIX CTaHIAPTHBIX PAaCTBOpPAX OMUCAHHBIM
BBIIIE CIIOCOOOM B PEKHUME TUIAMEHHOW aTOMU3AIH
poObl. IOHM3AIIMOHHEIN CHTHAJ TIPUA UCCIEIOBAHUH

HaTpus B IUIAMEHU TpONaH-OyTaH JOCTHIraeT
MaKCHMaJIbHOTO 3Ha4eHHs IIPU COOTHOIICHWH Tras-
okucautenb 1:8,5. MoHM3aIMOHHBIA CUTHAI ISt
KaJbIHs MPH U3MCHEHUH PacXoja aleTIICH-BO3IYX
CIJIBHO He MeHseTcs. YpoBeHb conepkanus Ca u Na
B HCIOJB3yeMBIX XHMHUYECKIX PEaKTHUBAX, a TakKe
YHCTOTa TOCYAbl BO  BpeMs  OKCIEpPHMEHTa
KOHTPOJUPOBATNCh. TakuM 00pa3oM, METoJoM
«BBEIICHO-HAWJICHO»  YCTAHOBIIEHO, 4YTO  IpH
MaccoBOM  OTHOIIEHHH  OCHOBA/OIpeeiIseMblil
anemedT  1Omir/mim:  O,IMkr/mMn oOGHapyXeHO
nonasieHue curHanoB Ca um Na B pacTBOpe
AMOMUAHUS. 3/1eCh MOJABICHUE WCYE3aeT JIHIIb IMIPH
pa30aBICHUN PACTBOPOB aroMuHUS OoJiee yeM B 100
pas.

ITposeneno oxoo 60 anammzos Ha 11 oOpasnax
pa3UuUHBIX TIOBEPXHOCTEW M TIIYOMH TE€OMETPHH.
OKcIeprUMeHTalbHBIE PE3YIIbTaThl MTOKA3bIBAIOT, UTO
pacrpenelicHiue TNpuUMeced HaTtpus 10  00beMy
o6pasia TpUMEpHO oJMHakoBo, okono 10°%. Ho
pacnpesiesieHHe TIpUMeceld  Kalblsl — 0Ka3ajoch
HepaBHOMEPHBIM. llpndeM, B OTAEIBHBIX YyJacTKaxX
00pasia KoHleHTpanus gocturana 1o 102% u 6onee.

Bblnu peanu3oBaHbl TPEXCTYNEHYATHIE CXEMBbI
B30y nenus st atomMoB Hg, Cd, Zn. VccienoBanue
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BBICOKOBO30YKICHHBIX PHIOCPTOBCKUX COCTOSHUH
atomoB Hg, Cd, Zn npoBoawiock B BakyymMe C

UCII0JIb30BAHHEM ANEKTPOTEPMHUECKOTO
aTOMHU3aToOpa.

ITo pesynpTaTam 0OpabOTKM  MOJYUYEHHBIX
WOHU3AIMOHHBIX  CIIEKTPOB OBUIM  OMPE/CIICHBI

3Hauenus sHeprun (En), kBaHTOBBIE NEedeKThl (A), U
TOHKHE CTPYKTYpHI (AE) prnbeproBckux cocTOSTHUI
TJIaBHBIX CEpHH y aTOMOB PTYTH BIUIOTH 10 n=18+60,
y aToMOB IMHKa n=17+55 ®m y aToMoB KamMmmus
n=17+50.

[TpuBeneHbl pe3yabTaThl YUCICHHOTO pacyera
3HadeHus SHeprun (En) punOeproBCKUX COCTOSHUMA
qia n<50. IlomyueHHble 3KCIEpPUMEHTAJIbHBIE
JTAaHHBIE CPAaBHHUBAJIN C M3BECTHBIMH JINTEPATYPHBIMHU
JIAaHHBIMU. Pe3ynbTaThl aHajiM3a IOKa3bIBAIOT, YTO
OTHOCHTENbHAs OIHOKa pacueTa cocTaBisieT <4%.

B npempimymeit  pabore  [13-15], MBI
HCCIIEI0BAJIM OJTHOCTYIICHYAThII U ABYXCTYIIEHUAThII
CXeMBI BO30OYXICHHS U3 OCHOBHOTO 3d%4s 7S,
COCTOSIHMSL Ha CENTUTHhle cocTosHmit 30°4p "Pa3y,
3d*4s4p 'P,34 aToMOB XpoMa B aTOMH3aTope
«cTepKeHb-TUIaMst». [y JanpHeHIIero ymydmeHus
IpoIlecca MCHApeHus, aTOMHU3AlMH M yMEHBIICHHS
NpEeioB  OOHApyXeHHsT B  METOJE  aTOMHOM
WOHU3AINH HaMH ObLI UCIIOJIb30BaH
JNMEKTPOTEPMHUUECKUI  aTomMHu3aTop  «rpaduTtoBas
eyby. Hdns U3y4eHHs XapaKTepUCTUK
3NMEKTPOTEPMHUECKOTO aTOMM3aTOPA-MOHHU3ATOPa
UCIIOJIb30BAIMCH BOJHBIE PAaCTBOPBI HCCIIENYyEMBIX
JNIEMEHTOB. Peann3oBaHbl JBYXCTyIIEHYaThle U
TPEXCTYIEeHYAThIE CXEMBI BO30YX/ICHUS
UCCJIeyeMbIX aTOMOB B aTOMH3aTope «rpaduToBas

medb». BrepBrle peann3oBaHBI IBYXCTYIIEHYATHIC
CTOJIKHOBUTEIILHBIE CXEMBI BO30YKAeHHs aToMOB In,
Li, Au, Ag, Pt, Yb B aromusarope «rpadpuroBas
meyb», cocrosmiedl u3  TpadUTOBOM  TpyOKH,
T1aTGOPMBI U OXJTAKAAEMOTO KOJUIEKTOPa, B KOTOPOii
MOJTy4eHA YYBCTBUTECIBHOCTh DJIEMEHTOB B BOJHBIX
MozienbHBIX pacTBopax B 100 u 10 pa3 myume mo
CPaBHEHHIO C aTOMU3aTOPAMH «ILTAMSD) U «CTEPIKEHB-
TIAMSI» COOTBETCTBEHHO. IMokazawno, 41O
MaKCHMAaJIbHBIA CUTHAJ HAOIromaeTcs It aToMOB In
nipu niepexoie Sp?Psp—652S3—8p?P1 1 IS aTOMOB
Li, Na, Ag, Au, Pt npu nepexone (n)s—(m)p—(k)d
COOTBETCTBEHHO (puc. 5). DT0, MO-BHANMOMY,
CBSI3aHO C M3MEHEHHUEM OpOMTAILHOrO MOMEHTa { OT
0 mo 2, a Taxke MIMPUHA JTMHUU JaHHOTO KBAaHTOBOTO
nepexozna B 10 pa3 OoJblie 4eM Apyroi KBaHTOBBIH
nepexoa. B pesymprate skcrepuMeHTa pa3paboTaHBI
(hOoTOMOHN3ALIMOHHBII u CTOJKHOBUTEIIEHBIN
MEXaHU3MBbl HOHHU3AIMH.

Pesynerate uccnenoBanus Au, Yb, Li, Ag, Ptu
In B BOAHBIX pacTBOpax NpUBEICHHI B Tabiuie 2.
[lomyyeHHbIE  pe3ynmbTaThl  IMOKAa3BIBAIOT,  4YTO
CTOJIKHOBUTEJILHBI MEXaHW3M HOHH3ALMH SBISIETCS
JOMHUHHUpYIOUTUM  mpomeccoM.  Jlimg — MHOrmx
2JIEMEHTOB B TPAQUTOBHIX TI€YaX YYBCTBUTEIHHOCTD B
100-1000 pa3 BbIlIe, yeM B mIaMeHu. [IpudunHa Tomy
— Oonee mnmuTenbHOE BpeMs NMPeOBIBaHUS aTOMOB B
ucciaeayeMoM o0beMe M BO3MOXKHOCTB JIOCTHIKECHUSI
OOJBIINX TEMITEPATyp aTOMH3ALINH.

B aro0ii riaBe TakxKe MpeACTaBICHBI PE3YIbTaThl
UCCJCJOBAaHUs PAa3HYHBIX KaHAJIOB HOHHU3ALUH
atomoB Na, Ca, Cs, Al, In, Cr, Mn, Fe, Ni, Co, Pt, Au,
Yb, Eu u3 pa3mudHbIX COCTOSHH.

T.K 1100 a) 1800
2000 F

1000 '

5 10 15

500 U, mB (©) t, Man .
100 - S ~ -
T.K 5 (B) 10 1770 2020 715
2000 }' 1170 l&,—/_"“
1000

600 U,mB 10 20 30
500 (r) t, MMH
400

300

200 _
100 10 20 t, Mmun 30

a) (Ca), B) (Na) - mociienoBaTeIbHOCTh IO3TAITHOTO IOBBIIICHUSI TEMIIEpaTypbl aroMu3aTopa, 0) 3aBHCUMOCTh
nonHoro curuaia Ca ot BpeMeHu B 00pasue (M=1Mr), T') 3aBUCHIMOCTb HOHHOTO CHrHajia Na OT BpeMeHH B 00pasiie

(M=2mr)

Puc. 4. 3aBucumMocTh HOHHBIX cUrHAT0B Ca u Na oT BpeMeHH U TeMIepaTypsl HcIapeHus.
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Puc. 5. 3aBucuMoCTh MHTEHCUBHOCTH HOHU3AUOHHBIX cMTHAJI0B (Ui) oT opOuTanbHoro momenta (f).

Ta6auua 2. Pe3yabraTsl onpenenenus Li, In, Au, Ag, Pt, Yb B BoaHbIX pacTBopax ¢ HCH0JIb30BAHHEM
cucTeMbl «rpaguToBas NeYb»

A 8036, (HM) AE=E;-E;j, Crnin, IIT/MJI
DneMeHT (O
A1 A2 A3 AE,cm? AE, 5B DP TP
Li 670 610 2300 12204 1,49 0,006 0,002
In 451 571 2400 4802 0,59 0,008 0,03
267 294 2400 3046 0,42 5 0,05
Au 267 306.5 2400 4439 0.66 5 0,05
267 406.7 643.1 2400 AC 10 0,05
Ag 328 282 2300 AC 0.20 0,03
Pt 266 292 2400 587 0,06 50 0,04
Yb 555 581 581 2700 AC 10 0,03
DomoOUOHU3AYUOHHBIIL  MEXAHUZM  UOHUZAYUU. rae §, — CTATHCTHUECKHIl BEC BEPXHEro
Unes Meroma 3akiioyaercs B CTYNEHYATOM
BO30Y)KICHUN aTOMOB B BBICOKOJIEKAIIINX BO30YX/JIEHHOTO  YPOBHH, Z Oy — CymmMa
JJIEKTPOHHBIX  COCTOSHHUSX, W3 KOTOPHIX OHHU CTATHCTHYECKMX BECOB BCEX YYACTBYIOWUX B
HOHU3HPYIOTCS JIHOO CTOJIKHOBUTEIBHO, JHOO C BO3GYIK/ICHHH YpOBHEii. DKCIepPUMEHTABHO

MOMOILBIO JOTIOIHUTEIBHOTO H3ITydCHHS.
CpaBHeHI/Ie CUT'HAJIOB, U3MEPCHHLIX g JTUX
IBYX CIy4aeB, MO3BOJIIET OIPENCIUTH MapaMeTphl,
XapaKTepU3yIOIINEe CTOJKHOBUTEIbHYIO HOHHU3ALUIO.
CpaBHEHHE CUTHAJIOB, M3MEPEHHBIX Ul 3THX ABYX
cilydaeB, MO3BOJISIET  ONpPENENUTh  IapaMeTphl,
XapaKTepU3yIOIINe CTOJKHOBUTEIbHYIO HOHU3AIIMUIO.
Beixon wWoHM3anHMM CBsi3aH ¢ KO3 (PHIHEHTOM
YBEJIMYCHUS] CUTHANA 3a cyeT (porToroHmzaunu K u
pPEKTUBHOCTH CTOJKHOBUTEIHHON HOHM3AIMH [3
CJICAYIOLIMMU TPOCTHIMU COOTHOILCHUSMH

gb gb KJ , (l)

e X

+

Y =K% ,B:(l

nosydensl Beixo nonuzauuu (Y) u 3h(heKTuBHOCTD
CTOJIKHOBHTENFHOW MOHM3anuu (B) s aToMoB Au,
Ag, Fe, In (0.11, 0.1, 0.08, 0.06 u 0.59, 0.15, 0.25,
0.087) coorBercTBeHHO. IlosrydueHHBIE 3HAUYCHWHS
MTOKA3BIBAIOT, YTO CTOIKHOBUTEIBHAS HOHU3ALINS IS
BceX  ypoBHeW — uaér  HeaddekTHBHO.  ITO
00ycIOBNICHO  OOJNBIINM  3HAYCHWEM  Pa3sHOCTH
MOTEHIMalla WMOHHM3alMM W SHEPIUH BO30YXKICHHS
(AE=1,55B+3,873B), uto moutu B 8§+38 pa3 Oomblie
kT (m1s mnmamenu anetusieH-Bo3ayx k1=0,2173B).
Bt paszpabotaH  (OTOMOHHM3ALMOHHBIA  METOJ
ompenencHus  KodpduuueHta arommzanuud Koy
ompenesieMbIX 3neMeHToB, Au, Ag, In, Fe B
aTOMM3aTOpax «IUIaMsl» U «CTepXKeHb-TIaMs». B
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OTPaHMYCHHOM O00bEME IUJIAMEHH  MPOBOJMTCS ABTOMOHHM3AUOHHBIX COCTOSTHHIA COCTAaBJISITH
cTyneHuyaras (POTOMOHM3AIUS BHIOPAHHBIX ATOMOB B 52651.2cm?, 52638.2cm?, 52503.2em.
peXKMME HACBIIEHUS] ONTHYECKUX IepexonoB. B CmonKHOBUMENbHBIN  MEeXAHUZM — UOHU3AYUU.

pe3yibTate BCE aTOMbl M3 OCHOBHOTO COCTOSIHUS
MEePEBOMIATCS B MOHBI, @ BETUYMHA PETUCTPUPYEMOTO
IIpY 3TOM HOHM3aMOHHOTO curHana Ui cBsizaHa ¢

kodpdunueHToM  aromm3anud  Kar  IPOCTBHIM
COOTHOUICHHEM:
mak
S, @
am = K V !
eK Vn,

rae Co — EMKOCTb KOJUIEKTOP-TOPEJIKH, OnpeessieMast
9KCIIEPUMEHTANIbHO, € — 3apAl] 3JeKTpoHa, Ky —
K03(h(UIMEHT YCUIICHNSI CUCTEMBI perucTpanuu, V —
00my4aemMblii 00BeM, ng — o0Omas KOHIEHTPAIHS
3JIEMEHTA B IUIAMEHH. B ONTUMaNBHBIX YCIOBUSIX MBI
OKCIIEPUMEHTAILHO  MOJYYMJId KO3 UIMEHTHI
atommzarun Ky, mms atomoB Au, Ag, In, Fe (0.3, 0.2,
0.5 1 0.2) COOTBETCTBEHHO.

st atomoB Ag xapakTepHa JUIMHA BOJIHBI
272.0am u 282.0aM, OT 5p2P3/2 COCTOSIHUS Jalu JBa
CHJIBHBIX aBTOMOHHU3ALMOHHBIX COCTOSHUS. bbutH
peann3oBaHbl TpeXCTyINeHYaThIe
(I)OTOI/IOHI/I?)aHI/IOHHI)Ie CXCMbI B036y)KI[eHI/I$[ JUJISL
aToOMOB Eu  (A=601.815uM, 22=540.533uM,
A3=618.203HM) B  yHHMBEpPCAILHOM  JIa3epHOM
()OTOMOHM3AIMOHHOM  CHEKTPOMETpE. ITpenen
oOHapy)XeHHsT B BOJHBIX CTaHJAPTHBIX PacTBOpPax
cocraBun 108% npu oTHOCHTENLHOM CTaHIAPTHOM
otkyoHeHnu Sr=0.1.

(DOTOI/IOHI/BaIII/IOHHLIe CXCMBbI BO36y)KI[eHI/ISI
ATOMOB MH/WS MOXXHO PEaIN30BATh B JIAMIIE C TTOJIBIM
katofoM. IIpu HacTpoiike 4YacTOTBHl TeHepaluu
MepECTPaNBAEMOr0 J1a3epa Ha CIEKTPAIBHYIO JINHHIO
(A=451,1um u A=303,9uMm) aTOMHOTO
5p?Pipap—>nd®S1p,  nd?Dip, a2 mepexoma B
JNEKTPUUYECKON CXeME BO3HHMKAET OTPULIATEIbHBIN U
noJsioxkuTensHbiil OI' curHansl.

ITpu razoBoM paspsiie MOHBI MHEPTHOTO Tasa
60MOapaNpPYIOT TIOBEPXHOCTh KAaTOJAa M PACHBUISIOT
YacTh KaTOJHOTO Marepuaia B Ta3oByi0 ¢asy, Iie
atoMel In ¢ 5p cocrosHMS  BO3OYKITAIOTCS
MOCPEICTBOM COYJApEeHHUs] C MOHAMH U DJICKTPOHAMHU
Ha 5d cocrosHuu. [lanmee BO30YKICHHBIE aTOMBI B
3TOM COCTOSHMM B3aMMOJICHCTBYET C JIa3epHBIM
nznyuenueM. [lponorkas mnepecTpoiiKy —UTHHBI
BOJIHBl M3Iy4€HUs Jlazepa B auanazoHax 455.8HM,
456.1uM, 458.9HM, ObUIO OOHApYKEHO YBEIMUYCHHE
OI' curnanoB. M3smepenue 3nHauenus OI' curnana
JlaJlo BO3MOKHOCTH  ONPEACNIUTH  IOJIOKEHUE
aBTOMOHM3ALIMOHHBIX COCTOSIHMM artoma In. B
pe3yJibTaTe MCCIICAOBAHUS ABYXCTYIEHYATOW CXEMBbI
BO30YXJICHHS aToMa WHAWS B JaMI€ C IOJBIM
KaToZ0M 0OHapy>KeHbI ABTOMOHM3AI[MOHHBIC
COCTOSAHUA. 3HepFI/II/I ABTOMOHHN3AIITMOHHBIX ypOBHeﬁ
pacCUMTHIBAINCE W3 WM3MEPEHHBIX 3HAYECHWH JUIMH
BOJIH JIa3€PHOTO M3JIy4EHHS, OCYLIECTBIISIOIIETO C
50°Ds,  ypoBHs aTtoma In. DHeprum  3THX

Bt M3ydeHBl pa3iHYHBIE CXEMBI BO3OYKICHHS
aTOMOB B aTOMH3aTOpaxX «IJIaMs» U «CTCPIKEHB-
IUTaMsDy:  ONHOCTYICHYAThle C  OCHOBHOTO M
BO30YKIICHHBIX  COCTOSHHM,  JBYXCTYIIEHYATHIC
CXeMBI BO30Y)KICHHS OT BO3OYKICHHBIX COCTOSIHHUH,
JIBYXCTYIICHYATasl CXeMa BO30YKJICHUS OT OCHOBHOTO
COCTOSIHHS W TPEXCTYyIEHYaTasi cxeMa BO30YKICHUS
OT OCHOBHOTO COCTOSIHUS. Bo Bcex cirydastx BEIOpaHO
ONTUMAIBHOE COOTHOIICHHUE «TOPIOYHMHA Ta3z» —
«Bo3yx», 0,21m/mun:1,30/Mue mis atomoB Al, Eu,
(0,2151/mun:6,61/Mun) — Cs, (0,221/mun:1,70/MuH) —
Na coorBerctBeHHo. [ atomoB Ca, In, Cr, Mn, Fe,
Ni, Co, Pt, Au, Ag, Yb pacxomsl roprouero rasa
aneTnieHa u Bo3ayxa cocraBwin 0,2770/MHH |
1,60/MUH COOTBETCTBCHHO. J[Isi KaKIOW CXEMBI
HCCIICIOBAIH 3aBUCUMOCTH HOHHU3AIMOHHOTO
CHUTHaJIa OT IUIOTHOCTH MOIHOCTH BO30YyXKIAIOIIEro
JIa3epHOTO M3ITydeHUuss W B IIMPOKOM JUAMa30HE €
W3MEHEHNS (700KB/CM2 mist 10HC MIMTEITBHOCTH
JA3epHOTO  WINIy4YCHHs). BbUIM  HWCIOJIB30BaHEI
JIBYXCTYIIEHYATHIE CXEMBI HOHU3AINH € A1=267.6HM U
22=294.0aM m1st Au 1 M=266HM 1 A,=292.9uMm 1utg Pt
B aTOMM3aTOpe CTepXkKeHb-ILIaMs. JlasepHble Jyuun
UMEIOT OTHOCHTENHHO OOJNBINNE TUAMETPHI (~2MM).
Ha  puc. 6 Mpe/cTaBiIeHa 3aBUCUMOCTh
WHTCHCUBHOCTH HOHW3amHOHHBIX curHanoB (Uj)
aToMa 30JI0Ta OT IUIOTHOCTH MOIIHOCTH JIa3€PHOTO
n3nydenuss (W). bBpimm  uCmonb30BaHBl  YUCTHIE
BojHBIE pacTBOpHl (10mr/mMir — 1mr/mi) atomoB Au
JUTS KATHOPOBKH B CIICKTPOMETPE «CTEPIKCHB-TLIAMSD»
U DIIEKTPOTEPMHIUYECKOrO aTtoMu3atopa. HacTtpamBas
BTOpOH Jazep B juanazoHe Mexay 250-340HM,
0OHApYXIIN HECKOJIFKO MUKOB pe3oHaHca (puc. 7).
OTH NMHUKH COOTBETCTBYIOT BBICOKO BO30YKICHHOMY
pPUIOEPTOBCKOMY COCTOSIHMIO aTtoMoB  Au. OTH
COCTOSIHASL COOTBETCTBYIOT OCHOBHBIM KBaHTOBBIM
guciaM n=8 W n=9, TAe aMIUTUTyJsl CHUTHAJOB
WOHM3AIUN OT IBYXCTYNEHUYATHIX BO30OYKICHHUN
okasbiBaroTcs npubimsurensHo B 1000 pas Gosblie,
YeM TpU OJHOCTYIEHYaTOM BO30YXICHHH aTOMOB
Au. HccnenoBansl OJHOCTYIIEHYATHII u
JIBYXCTYIICHYATHI  CXEMBI  BO3OYXKACHHUS W3
ocHoBHOTO 3d%4s 7S; cocTOsSHMS Ha CENTHTHBIE
coctostaus 3d°4p "Paz4 , 3d*4s4p P2 34 aTOMOB Xpoma
B aTOMH3aTOPE «CTepKeHb-TuTaMs». HipkHuit npemen
obuapyxenus mis s(Li, Na, Cs), p(Al, In), d(Cr, Mn,
Fe, Co, Ni, Ag, Pt, Au) u f(Yb, Eu) snmementoB B
BOJIHBIX PAacTBOPaxX B CHUCTEME «IUIAMS COCTABIICT
1019-10"r/Mn, a 79 CHCTEM «CTEpIKEHB-TLIAMSD»
5x10710+1x10"r/mu.

Pe3ynmpTaThl  MCCIICIOBAHHS — TCOPETUUCCKOM
omneHkn Tpenena obHapyxkeHus mist s(Li, Na, Cs),
p(AL In), d(Cr, Mn, Fe, Co, Ni, Ag, Pt, Au) u f(Yb)
JJIEMEHTOB B BOIHBIX pAcTBOpPax B CHCTEME
«cTepkeHb-Iams» coctapister 1x1074+2x105r/mo.
OKcIIepUMEHTATBFHO JIOCTUTHYTHIE TIpeIeITbI
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OOHApyKEHHs OKa3aJMCh MNPUMEPHO Ha MOPSIOK
BEIIIC, & JUI1 HEKOTOPHIX AJIEMEHTOB Ha HECKOJBKO
MOPSZKOB  BBIIIE  pacyeTHbhIX. B aTomHO-
MOHM3AIMOHHOM METOJIC CYIIECTBYIOT CICIYIOIIHC
BIIUAIOIIIHNC @aKTOprI TepMI/I‘IeCKI/Ie, CHeKTpaJ'IbHI:Ie u
xumuueckre. CoueTaHHe Ja3epHOro CTYIEHYATOro
BO30Y)K/ICHHS aTOMa B CUCTEME «CTEPIKEHb-TIAMD) C
IUTAMEHHBIM ~ CITIOCOOOM ~ aTOMH3allMd  MPOOBI B

aTMocdepe IpoJEeMOHCTPUPOBAHO JUIS OIPEACIICHHS
conmepxanus Li, Na u Ag B amerone, docdopHoit
kuciore, Cr, Mn, Ni, Co, NH4F u NaF, Fe, Al, Na u
Fe, Cs B GaAs, Si, Au u Au, Na, Pt, AgNO3 u ropHOHt
mopone (Tpamm) 30r/n, Cs, Na, In B mpupomHbIX
Bojax. Ha puc. 8. mpeACTaBlICHbI 3aBUCHMOCTH
KO3 (PUIIMEHTa YCHUIICHUSI CUTHAJIA OT HCCIICAYSMBIX
00pa31os.

100 ¢
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o
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3 AByXCTyneH4aTble BO3-€.,2,=294.0HM
2 pByXxcTyneH4aTble BO3-e.,3,=267.6HM
1 ogHoCcTyneH4aTblie BO3-€.,A=267.6HM
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100 1000

HuaTencnBHOCTD Ja3epa, KW/em™

Puc. 6. 3aBucHUMOCTH MHTEHCUBHOCTH HOHU3AIUOHHBIX cMTHAJI0B (Ui) 0T NJIOTHOCTH MOIHOCTH J1a3€PHOr0
usziaydenus (W).
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Puc. 7. ATOMHO-HOHH3AIMOHHBIN CIEKTP 30J10Ta B 00J1acTH N=7+13 nIpH CKAaHUPOBAHUM BTOPOIO Jia3epa B
auanasone mexay 250-340 am.

Jns  permreHust  3TOH  mpoOJEeMBI  HaMH
uccrmenoBad  AGQGEKT  YCWIICHHS ~CHTHajla  OT
HCCIIeAyeMbIX AJIEMEHTOB. [ onpeneneHus 3010T1a
B a30THOKHCJIOM cepedpe TOTOBWIIHCH PacTBOPHI
AgNOs3 c xonnenrpanued Ir/n. CrekrpansHoe
BIIMSIHME MAaTpPHUIBI B 3TOM CiIydae IIPOSIBIISETCS B
BUJIE€ aJUIMTHBHOTO (pOHOBOTO curHama ot Ag. Jlis
penieHust dSTOW TPOOJSeMbl HaMHU  HCIOJIH30BAHbI
CTyIeHYaTble CXeMbl BO30yXIeHHs artoMa Au.
yCTaHOBHeHO, 4TO XMMHUYCCKUC BJIMAHUA MATPUILILI

OTCYTCTBYIOT.

st wccnenoBaHusi CIIENOB 30JI0Ta B TOPHBIX
nopojax HCIIOJIb30BaH ANEKTPOTEPMHUUCCKU I
aToMH3aTop «rpaduToBas neuby. bbUTH peanTn30BaHbl
JBYXCTYIICHYATbIE  CTOJKHOBHTENIBHBIE  CXEMbI
BO30YKIeHHs aToMa 307i0Ta (A1=267HM, Ao=294HM,
A2=306HM). OOHapYXEHO XUMHUYECKOE BIMSIHUE
MaTpUilbl HAa AHAJTUTHYECKHU CHTHAJT  30J0Ta.
OCHOBHI)IMI/I BIIMAOOIMMHA DJICMCHTAMU ABJISIIOTCA
OKCHJIbI QIOMHUHHS W COCAWHCHUS HATpUs. JTa
mpobiieMa perraeTcss myTeM pa30aBliCHHs pacTBopa
ropubIx opo ot C=0,3r/1 mo C=0,051/m.
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s aHanm3a pacTBOpUTENEM  HAWITYYIIUM
o0pa3oM  MOJIXOJUT  IUIAMEHHBIH  aTOMH3aTOp-
MOHHU3AaTOp, YTO NPOAEMOHCTPUPOBAHO Ha IpPHUMEpPE
onpenenenus Li n K B anerone. Hatpwuit onpenensnm
B CHCTEME «CTEpKEHb-IIaMs», TJe mpeaer
oOHapy)XeHHs 3aBUCHT OT YHCTOTHI TpaduTOBBIX
crepkHed. g aHanuMs3a  MOJIYIPOBOJHMKOBBIX
MaTepualioB HCIOJIB30BATH PACTBOPHI KPEMHHUS H
apceHu/ia TaJuivs ¢ KOHIeHTparuen 1r/m. Meromgom
J00aBOK YCTaHOBJICHO, YTO BIHSIHNE OCHOBHI GaAs ¢
KoHueHTpauuer 101/ Ha BeNMMYMHY aHATUTHYECKOTO
curnana Cr, Al, Na u Fe orcyrctByer. Ilpenmen
obHapyxkerus Al B oOpasmax GaAs ompenemsics
HEOOIBINM AU TUBHBIM (l)OHOBbIM CHUT'HaJIOM OT
ocHOBBl TpoObl. [Ipm ompenmenenun Fe u Cs B
KPEMHHH C TIOMOIIBIO CTaHJApTHBIX J00aBOK
YCTaHOBJIEHO, YTO BIJIMSIHUE OCHOBBI IPOOBI Ha
BeNMYMHY aHanuTHyeckoro curHaia Fe u Cs He
00HapyXEHO. [IpenBapuTenbHbIE OIIEHKH
comepkanuss Fe B pactBopax GaAs u Si c
KOHIeHTpauuen 1r/n mokaszanu, uyto npuMecu Fe B
UCTIOJIB3YeMbIX JUIS TPUTOTOBICHUS PAacTBOPOB
kuciorax HCI, HNOs; orpannumBamum mpeznen
obnapyxernus Fe B pactBopax GaAs u Si Ha ypoBHE
10%%. Jns pemieHMst OTOW  MPOGNEMBI MBI
UCIIOJIb30BAIIM 0COOOYHCTHIE KHCIOTHI U PEAKTHBBI, a
TaKKe KOHTPOJMPOBATIN YHCTOTY Hocyxsl. [lostomy
npexen oOHapyxkeHus Fe B 3tmx oOpasuax
onpexaersuics GaykTyarusMu (OHOBOTO CHTHAlIa OT
coenuHeHnit GaAs u Si B IJIaMeHH.

Hns ompemenenuss Cr, Mn, Ni, Co B
(dTopconepkaluXx ~ MaTepHaniax ~ Mbl  BIICPBBIC
UCIIOJIb30BAIM aTOMHU3ATOPBI «ILUIAMS» U «CTEPIKEHb-
wiamsi». i1t ananmsa GTopcoiepikaliiux MaTepHalioB
ucnonb3oBam  pactBopel NH4F u  NaF ¢
koHmeHTpanuer S50r/m m 0,2r/1 COOTBETCTBEHHO.
MertogoM 100aBOK YCTaHOBJIEHO, YTO BIIMSIHUE
ocHOBBI NH4F ¢ konmentpamuit 50r/1 Ha BennauHy
ananmutnyeckoro cmrHama Cr, Co, Mn, Ni
oTcyrcTBYeT. [IpH onpeneneHun HUKENS U KoOalbTa
B 5%-M pactBope NH4F Habmronancs HeceeKTHBHBIH

o

O0beRT aHAIN3A

MOHM3AUOHHBIA (QoH OoT Marpuisl. [Ipupoma 3toro
(oHOBOTO CHMrHaNa HaMU He ObUIa HCCIENOBaHA.
IIpenen obuapyxenus Niu Co B mpode onpenessics
¢rykryanusiMu  (OHOBOTO CHTHAJIA OT COEAMHEHHH
NHs;F B mmamenu. Ananuz mpoObl NaF sBusercs
OoJtee CIIOKHBIM Ut iameHHoro AVUM. Atomel Na,
HaxogA1muecsa B OCHOBHOM COCTOSTHUU 3s nu
BO30Y)KICHHBIX COCTOSHHUSAX 3P, MMEIOT JIOBOJIBHO
BBICOKYIO 3((EKTUBHOCTh HOHHW3ALUHU JIa3epHBIM
W3JIlydEHUEM  NEpPBOM W BTOPOM  CTyHeHeM
Bo30yxkneHus. [lomoOHas woHM3ammsa >PQPEKTHBHA
JaXX€ Ha KpPbUIbAX JIMHUH IIOIJIOIIEHUA BAAJIN OT
pe3onaHca. JobaBiIeHNE OIpeIeIIeMbIX IIEMEHTOB B
pa3baBnenHoii  pactBop 0,2r/m  NaF  Takxke
oOHapyXuBaeT (POHOBBIA CHUTHAJI OT OCHOBBI MPOOBI.
YcranoBieHo, uto onpeaenenue coaepxanus Cr, Co,
Ni, Mn B oOpasmax NaF ¢ momomipio aToMHO-
MOHHU3allMOHHOTO MeEToJa B IUIAMEHM aleTHJIEH-
BO3/1yX 0€3 ylIaJIeHNs] MaTPHUIIBI HEBO3MOIKHO.

B pesympTare NPOBENCHHBIX HCCIIEIOBAHMNA
ObLTH BBHIOpAHBI CIIEYIOIINE PEKUMBI Harpesa (puc.
9): cymka 1mpu t=90'C B Teuenme S0c,
npenBapuTeNbHblii HarpeB 10 t=800°C B Teuenue
100-600c u pabouwnii mukn aas xpoma t=1800°C, mis
Maprasua t=1700°C, a 11 HHKenss W KoOalbTa
t=2000°C. Ucnapenue mpoObl IPOUCXOAUT B TEUEHUE
6¢ s kaxaoro nukia. [Ipu 3THX pexxuMax Harpesa,
paboTas ¢ 2%-Mu pacTBOpamH, yaaaock 3phekTuBHO
Ha IpPEIBAapUTENbHON CTaguu YAAIUTh HATpUl, HE
Tepsisi XpOM, MapraHell, HUKEIb 1 KOOAJIbT.

Jnst uccnenoBaHus adpo30NIbHBIX (AKENoB OT
TBEPAbIX TIOBEPXHOCTEH HamMu OBUIM  BBIOpaHbI
gucteie Metauibl (Fe, Al, Zn, Ag, Au), cIuiaBel u
mouBel. Mopdosorus a’po30IbHBIX (hakenoB ObLIa
uccieI0BaHa Kak QyHKLUS a3p030JIbHBIX ITIOTHOCTEH
ot paccrosHUA. Momnusii Nd-YAG mazep Obln
(okycupoBaH Ha HCCIelyeMble ITOBEPXHOCTH IpH
4acToTe 1.0I'm. O6pa3oBaHHBIC a’po30iH
TPaHCIOPTHPOBAINCH B MEJICHHOM ITOTOKE BO3IyXa
(10-12¢mc?) k cuérumky wacTu.

IInrbeBasi Peunasi
BOIA BOIA |

Dochopuas

RHCI0TA
Aueron _\HJF

Koy$ppuunent ycuiienus curuaa

GaAs  popoaa

I'opnas

Li,Na,Li,Na,Ag,Cr,Mn,Ni,Co,Cr,Fe,Al,
Fe,Cs,Au,Pt,In,Cs,Na Heeaeayembie 3 1eMeHTbI

Puc. 8. 3aBucumocTn Ko3(ppunMeHTa ycuaeHHs: CHTHAJIA OT HccIeayeMbIX 00pa3LoB.
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11 Temmepatypa 2100°C
" I erepana (T-10%,°C) 2000°C 1
2 = T ,’"
/ N\
2000°C
1800°C .,
.................. 90058
1700°C
........ Ni, Co B NaF
B — Cr B NaF
------------- Mn B NaF
¢ 0
606 608 t,cer

Puc. 9. Pe:xxumbl HarpeBa cTep:xHs npu onpenejenun Cr, Mg, Ni u Co B NaF; a) npeaBapute/bHbIH HAarpes,
0) ncnapeHue HATPHs, €) UCTIApEHHE OTNPeIessiEMbIX 3JIEMEHTOB, 1) NPOKAJUBAHUE CTEPKHS.

Jist  mocTikeHnst BBICOKOH 3()(EeKTHBHOCTH
npoiiecca Bo30YXKJCHUS U CTUMYJIUPYEMOH Ja3epoM
MOHHU3allMM HE 00s3aTeIbHO BO30YXIaTb aTOMbI B
COCTOSTHHMS, JIeKallye BOJIM3H IPaHUIbl HOHM3aIWH. B
YCIOBUSIX ~ ONTHYECKOTO  HACBHIIMIEHUS  MOJKHO
peann3oBarb CTOJIKHOBHUTEIIBHbIC CXEMBI
BO30YX/ICHHSI aTOMOB, KOTOPBIE IIPOMCXOAUT JAXKE C
ypoBHeH, nexamux Ha 0,9+1,35B Hike rpaHuLbl
MOHU3AIINH.

B pabGore [16] omucaHbl BHYTPHPE3OHATOPHEIC
na3epHble  a0COPOLMOHHBIE  CIIEKTPOMETPBI IS
M3MEPEHHUS SKCTUHKIMY CBETa YaCTUI[AMHU a3pPO30JIsl.
B cnektpomerpe s 00pa3oBaHHsS adpO30JIBbHBIX
YacTHI[ OBLIM KCIOJb30BaHbl MOIIHOE JIa3epHOE
M3JTydeHWE W TIHEeBMATHUYECKHE pacHbuInTeNnd. B
OKCIIEPUMEHTAIILHON YCTaHOBKE HCIIOJIBb30BAIM [BA
Bapuanta (OPMUPOBAHMS JIA3€PHBIX HMITYJIECOB
UCMapeHus U HaKayKH Jiazepa Ha KpacuTessX: OJQHUM
n mBymsa Nd:YAG mazepamu. Ha mepBom BapuaHTe
Nd:YAG nazep 3amyckaercs OT (opmupoBaress
JIBOMHBIX MMIYIbcoB TeHeparopa DGS535. Bropas
yCTaHOBKa ObUIa OCHOBaHa Ha TPHMEHEHUH JBYX

B pabote TIPHUBEICHBI pEe3yIbTaThI
SKCIICPUMEHTOB 10 MCCIICIOBAHUIO H3MECPCHHS YHCIIa
yacTul, Kod(pduImeHTa OSKCTHHKIMA ©  BpeMs
3aTyXaHHs JIa3¢PHOTO HMITYIbCa B ONTHYCCKOM
pe3onarope. Jlng wccremoBaHUS — ad3pPO30JIBHBIX
(hakeioB OT TBEpABIX IMOBEPXHOCTCH HAMH OBLIH
BbIOpanbl uncteie metawisl (Fe, Al, Zn, Ag, Au),
CIUIaBEI W TIOYBBl M PE3YIbTATHl IMPEICTABICHBI B
Tabmuie 3. Beo uMccienoBaHo BIHUSHUE MOIIHOCTH
na3epa Ha MOP(HOJIOTHIO ad3pO307Is.

Pesynpratel, mnpuBeneHHble B Tabnuue 4,
YKa3BIBAIOT, YTO BEIMYHHEI (pakTopa 3h(HeKTHBHOCTH
3aBHCAT OT Pa3MEPHOrO mapamerpa. PomamMHHOBEIC
ad’pO30JIHM TMOTJIOMIAIOT M3ITyYeHHsI Jlazepa Ha JTHHE
BOJIHEI A=635 HM.

Pe3yJ'II)TaTI)I HUCCIICAOBAHUS JJIA HC
nmoriomarmux asposoie, Takux kak NaCl, CsCl,
Nal, NaF, KCl npexacraBnensr B Tabmuie 5.
MaxkcumanpHOe  3HadeHHME (Q  COOTBETCTBYET
MUHUMAaJIFHOMY 3HAYCHUIO pa3MEPHOTO TIapaMeTpa, u
pe3yiabpTaTel  IpEACTaBIeHBl B Tabmmie 5.
D¢} dexTHBHOCTH SKCTHHKIMH a3PO30JIbHON YACTHITBI

nasepoB. Ilepoit Nd:YAG nazep ucnosib30BaH Jjist BO3pacTaer c YBEIUUECHUEM MoKazaTest
HaKayKH Ja3epa Ha KPaCUTEIIX. TIPETOMIICHUSI.
Tabuuna 3. Pe3yabTaThl HCCJIeA0BAHNS Pa3INYHBIX CIIaBOB

Meraiuibt Al Fe Au Ag Zn IMouBa

T 0, C 1,41x10® 1,49x10°® 1,5x10® 1,49x10°® 1,5x10® 1,5x10®

T 1,c 9,7x107 11,7x107 7,2x107 5,5x107 3,4x107 1,5x107

o, M 6 5 6 6 6 6

T 1,1x10 6,12x10 24x10 35x10 77x10 200x10
L=12mMm
*
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Ta6auna 4. Pe3yabTaThl HCCJIEA0BAHNS OPraHUYECKUX KpacuTeJiei
Pomamun 640 | d, am 11, C To, C c, cM/c N, cm? Q a
A= 615aM 2,75x105 9,74x107 1,49x10°6 3x10%° 2206 4,1112 1,40
A= 635HM 5,75x10° 1,45x10°® 1,5x10° 3x10%° 64,667 4,1012 2,84

Taéauua 5. Pe3yabTaTsl HcciegoBaHus 1151 He norJiomalommx adypo3odeii NaCl, CsCl, Nal, NaF, KCl,

AgNO3

NaF KCI NaCl CsClI AgNO3 Nal
d, am 9,0x107° 9,0x107 10,0x10° 7,5x107 4,0x10° 6,3x10°
T, C 1,2x106 1,3x10 1,4x10° 1,2x10°6 1,3x10°6 1,04x10°6
To, C 1,5x10® 1,510 1,47x10°® 1,6x10® 1,49x10°® 1,53x10®
N, cm? 246,333 96 32 284 223,333 541,333
Q 3,579 5,12 3,6664 5,347 2,756 6,199
A 4,49 4,49 4,984 3,74 1,99 3,12
N 1.34 1.49 1.54 1.64 1.75 1.77
¢, cM/c 3x10%° 3x10%0 3x10% 3x10%0 3x10%0 3x10%

DKCIIepUMEHTAITFHO U3MEPSUIH BPeMs 3aIePIKKH
3aIl0JIHEHHOTO pe30HaTopa ¢ Mmpoboii paccenBaromei
(t1) ¥ Bpems 3alepKKH IyCTOTO pe3oHaTopa (To).
Torna T = 1/14326,7468=6,98-10"5¢,
10=1/13327,12461 = 7,5035-105c, xosdpdumuent
SKCTHHKIIHH [T aTMOC(EpHOTO Bo3ayxa 3,3 10%cm?,

BriBOABI:

1. BmepBble peann30BaHbl JBYXCTyIEHYaThbIe
CTOJIKHOBUTEIILHBIE CXeMbI BO30YKAeHHs aToMOB In,
Li, Au, Ag, Pt, Yb B arommzatope «I'pacuroBas

neub», COCTOsALIero U3 TpaduToBOH  TPYOKH,
wiatGopMel U OXJIXKIAEMOTO  KOJUICKTOpA.
[TonmyueHHast 4YYBCTBUTEJILHOCTH  JJIEMEHTOB B

BOJHBIX MOJENIBbHBIX pacTBOpax okazanach B 100 u 10
pa3 JydIle Mo CPAaBHCHHIO C aTOMHU3ATOPAMHU «ILIaAMSD»
U «CTEpXKEHb-TUIAMA» COOTBETCTBEHHO. [loka3zaHo,
YTO MAaKCHUMAJbHBIH CUTrHal HaOmomaercs s
aromoB In mpu mepexogne 5p?Pap—6s2Sz2—8p°P1e 1
mrs aromoB Li, Na, Ag, Au, Pt mpm mepexone
(n)s—(m)p—(k)d coorBerctBenHo (rae N, K, m u f
IJIaBHBIC KBaHTOBBIC qucia YpPOBHEHR)
COOTBETCTBEHHO.

2. TlepBble 3KCIIEPHMEHTHI C HCIOJIb30BaHHEM
AIIEKTPOTEPMUYECKOTO aTOMH3aTOpa-UOHHU3ATOpa B
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Introduction
Geoeconomics explores the transformation of

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2019.07.75.39

divided into several forms, based on their reflection on
the events and processes of the social entity, such as:

international economic relations, world economic economic, political, moral, legal, aesthetic,
integration and the creation of competitive regional ecological, etc.

economic conditions under the influence of

globalization factors. Geoeconomics is a policy of Materials and Methods

redistributing resources and world income. The main Taking the characteristics given by the

super incomes (the rent of boundary energy) are
received by world poles of economic and
technological development. Geo-economic thinking
reflects the state’s ability to develop geopolitical
strategies based on the power of capital.

Geo-economic processes occurring in the global
economy require each owner to quickly interpret the
logic of their developments and create their own trade
relations. The concept of the logic of the development
of geo-economic processes is carried out through the
geo-economic way of thinking.

At the same time, if the social entity consists of
a complex of processes and events aimed at satisfying
the needs of people, as well as those created from their
practical activities, social consciousness is a reflection
of natural and social reality, a complex of sensitivities,
attitudes, attitudes, ideas, theories relating to a specific
period of society. Since social consciousness can be

philosophy to the concept of social consciousness as a
methodological basis, the following definition can be
given to the concept of geoeconomic consciousness.
Geo-economic consciousness, being one of the forms
of social consciousness, is a unified system of theories
and thoughts, attitudes, ideals, ideas, sensations,
passions aimed at sensation, mental awareness and
change in the future economic and spiritual life of the
existing society, in particular, economic relations,
arising between people.

This definition also shows that geo-economic
consciousness incorporates such aspects as emotional
knowledge and mental thinking. It highlights the place
of economic thinking.

The Russian scientist L.N. Ponomarev, from
Uzbek scientists B.Valiyev, gives the following
definition to the concept of economic thinking: “From
the point of view of philosophy, economic thinking is
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the main form of displaying economic events,
expedient and generalized knowledge of important
connections in economic relations, creating new ideas
awareness of trends in economic events and processes.
It is a process of displaying economic relations and
events in such forms of thought as an idea, concepts,
judgment, conclusion. This is the promotion and
development of thoughts associated with the
formation of certain economic ideas, knowledge,
ideas, views on economic reality ”. Based on this
thought and on the basis of which aspects of economic
processes it relates to, economic thinking can be
divided into macroeconomic thinking,
microeconomic thinking, national economic thinking,
geoeconomic thinking, geo-financial thinking, ethno-
economic thinking, external economic thinking, etc.

Geoeconomic thinking is one of the forms of
economic thinking, dialectic reflection of such forms
of thought as concept, judgment, conclusion in the
form of ideas, ideals, attitudes, thoughts, actions
occurring in the geoeconomic space of economic,
political, legal and spiritual processes of all subjects
entering into economic relations in the global market.
In particular, it is a modern system of mental activity,
which embodies the theoretical and practical
knowledge, experience and skills acquired for profit
on the basis of knowledge of the trends in the process
of commodity circulation. The role of the conscious
beginning, the level of development of the culture of
thinking in geo-economic reality tends to increase.
Geoeconomic thinking, which is a complex
phenomenon, is the object of study for a number of
sciences, including philosophy, economic theory,
sociology, psychology, and is increasingly being
studied by these sciences. Each of them considers geo-
economic thinking within its own subject.

The process of formation of geoeconomic
thinking incorporates the following two features:

The first feature is related to the task of shaping
geo-economic thinking in human consciousness and
contains the following two directions, on the one
hand, at the empirical level by sensation in connection
with the direct vision, testing of current economic
relations between states, as well as economic
processes occurring in the world on the other hand, it
includes works on the formation at the level of
theoretical and practical knowledge by studying
textbooks, articles, scientific collections and other
literature in which swarm reflected the economic
knowledge accumulated by society.

The second feature is connected with the ways
and means of organizing the formation in the minds of
people of geoeconomic thinking, on the one hand
includes the formation of geoeconomic thinking
among owners, which is a direct subject of
geoeconomics, on the other hand, the organization of
work to improve geoeconomic thinking among the
population of the country. These two features

complement each other and constitute two relative
sides of a whole.

The main driving force of geo-economics is the
owners. The country's position in the geo-economic
world is determined by what place it occupies in the
global market, how it is included in the system of
world exchanges. At the same time, the exchange of
goods and the movement of capital are only part of the
flows flowing in the geo-economic space. In addition
to goods and finance, cultural values (ideas,
technologies, cultural patterns, etc.) are moving
around the world, and there is a turnover of human
capital and the natural environment. In particular, the
country's place in the geo-economic space is related to
how widely the geo-economic thinking of the owners
is formed. That is why the problem of the formation
of geo-economic thinking among owners is included
in a number of urgent tasks of strategic importance to
our state.

According to the material and spiritual
tendencies of dialectic thinking, the geo-economic
thinking of owners has ontological and
epistemological foundations.

The ontological foundations of the geo-
economic thinking of owners are:

firstly, the presence of tangible and spiritual
property, the possession of this property by the owner,
as well as the use of the benefits of this property by
the company according to the established norms;

secondly, the quantity and quality of property
accumulated in the hands of the owner;

thirdly, the share of profits derived from
economic relations between owners, both inside and
outside the state;

fourth, indicators of the quality and quantity of
the constructed facilities and technologies imported
and introduced into production at the expense of this
profit;

Fifthly, it is the real existence of world
commodity markets and the significance of the
material nature of the turnover of goods occurring in
such markets.

The epistemological basis of the geo-economic
thinking of owners is:

1) the economic thinking of the owner and his
levels;

2) the scientific potential of the owner;

3) initiative and skillfulness, owner's enterprise;

4) the ability of the owner to know the existing
economic space;

5) the spiritual world of the owner, etc.

Conclusion

As can be seen from the above, the geo-
economic thinking of owners consists of the mutual
unity of the objective side - ontological and subjective
- epistemological.
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The main directions of formation of geo-
economic thinking of the class of owners of the
following:

1. Implementation of work on the formation of a
complete picture in the minds of the owners of the
geo-economic picture of today's world.

The geo-economic picture of today includes the
following: first, a general description of the world
economic spaces that have arisen as a result of the
mutual influence of the spaces of the national and
transnational economies; secondly, the interpretation
in convenient forms of the global economic space in
order to make decisions that are useful from the point
of view of the strategy of states in international
economic relations; thirdly, the division of global
economic spaces into separate spheres and levels;
fourth, includes spaces for receiving a share of world
income.

It turns out that all the above-mentioned features
constitute the empirical basis of geoeconomic
thinking, and on its basis logical consciousness,
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judgment and conclusion of the economic thinking
itself.

2. Formation of geo-economic thinking through
the formation of scientific knowledge and
understanding of the geo-economic space and time.

It follows from the above that the geo-economic
space is the location of geo-economic attributes in a
certain place, such as the mass of goods, barter,
market, profit and income, and the geo-economic time
is the frequency of successive relationships in a
certain time interval of geo-economic attributes. So,
geoeconomics exists only in a certain time and space
as a socio-economic event.

Only in the event that the owners will have
accurate knowledge of the geo-economic picture of
the modern world that exists in the geo-economic
space and time, will they be able to receive profits and
revenues from the sales of their goods on the world
market. And this can be achieved only by seeing the
bright ray of geo-economic thinking.
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UCCJEJOBAHUE MUTPALIUU C CYBJ MYSQL HA NEWSQL CYBJ TARANTOOL

Annomauyusn’ B dannoti pabome uznoogiceno onucanue noanot muepayuu ¢ CYB] MySQL na NewSQL Tarantool
Ha npumepe KOHKpemHoU cxemul 6azvl 0anHulx. /Jansl 0dwue nonamus u onucanue kaxcoou uz CYBJ[. Paccmompenvi
ananoeu Ha pwinke CYBJl. Peanuszosanvl KOHKpemmvle cxembvl U QYHKyuu 011 pabomel ¢ 6a30U OAHHLIX C
ucnonvzoganuem obeux mexronoauii. [Ipoeeden cpasHumenvbublil aHaUu3 CKOpoCmu pabomul U coenansl 8b1600bl 00
aghgpexmusrocmu.

Knrouesvie cnosa: muepayus, MySQL, Tarantool, NewSQL, npoexmuposanue b6aszvt oannwix, Lua

BBenenne MOJIOKEHUE CpeAd MpOYMX CPEACTB XpaHEHHs
ExxenneBHO YeJIOBEYECTBO TeHEePHPYET nHpOpMAaIUH.
KOJIOCCAJIBHBIN 00BEM JaHHBIX, HO U TOTO, YTOOBI C TeyeHHEM BpEeMEHH Ha pBIHKE CTaJH
9TH JAHHBIC UMEIH KAaKyI-TO IIEHHOCTh, U YTOOBI C MOSIBJSATHCS ~ KOHKYPEHTBI, a  TakKe  HOBbIE

HHMH MOHO OBLIO pa6OTaTL, OHH JOJDKHBI OBITH TEXHOJIOTHYECCKUE PEHICHUA, W OJHUM H3 TaKUX

MpaBWIbHO 00paboransl. OOpabOTaHHBIC AHHBIC pemennii ctamu NOSQL 6a3bl JaHHBIX. Mmuorue

Ha3pIBarOTCA MHpopManuei. B cBoro ouepens mis OpraHW3allii, KOTOpPBIE paHee  HCIOJIH30BAIH

HHGOPMAIINHU JJOJDKHO CYIIECTBOBATH XPAHUJIHIIE, U B PEIIIMOHHOE pEUICHHE, HaJyall IepPeXOquTh Ha

KayecTBE OTOT0 XPAHWJIMINA BBICTYHAIOT  Oa3bl NoSQL pemrenus. i  MHUTpald  JTaHHBIX

nmaaHbIX. C 1980-X T0/10B 6a3bl TaHHBIX, OCHOBaHHBIE cylecTByer psia npuuund [1]:

Ha PENSIIMOHHOW MOJENU, 3aHUMAIOT JHUIUPYIOLIee — 0a3bl JTAHHBIX NoSQL 3a4acTylo
NpeaIaraloT ~ KOMIIPOMHCC,  CMsTdasl — JKECTKHE
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TpeboBanusa cBoiictB ACID pamm Gomee rubOKoit
MOJIEIIH JIaHHBIX, KOTOpast JIOIyCKaeT
TOpU30HTAJIbHOE  MacluTadupoBaHue. bnaromaps
stomy NoSQL CYBJl — oTnuuHbIi BBIOOp IS
IIPUMEPOB HCIIOJIB30BAHMSI C BBICOKOW IPOILYCKHOMH
CIIOCOOHOCTBIO M HU3KOM 3a/Iep)KKOH, B KOTOPBIX
TpeOyeTcsl TOpPU30HTAIBHOS MAacIITaOUpOBaHHE, HE
OrpaHUYECHHOE PAMKaMH OJIHOTO HHCTAHCA;

— B 0Oazax gaHHbIX NoSQL mnpumenstorcs

pa3sauYHblE MOJEIM JAHHBIX, B TOM 4YHCIE
JIOKYMEHTHBIE, rpagosbie, IIOMCKOBBIE, c
HCIOJIb30BAHMEM  IIap  «KIIOY-3HAYECHHE» U

XpaHEHUEM JIaHHBIX B IAMSITH;

— B omiinune ot PCYB/] npou3BoIuTENIbHOCT
NoSQL 3aBucHT OT pa3Mmepa KiacTtepa, 3aIepiKKH
CeTH W BEHI3BIBAIONICTO TIPWIOKEHHUS, a HE OT
JUCKOBOM MOJCUCTEMBI;

— ruOKOCTh B UCIOJIb30BAHHH BCTPOCHHBIX
SI3BIKOB.

Jnst  ocymiecTBiieHUsI YCHEIIHOW MHIpaluu
HE00X0IMMO TIPOU3BECTH JIETATIHFHOE CPABHEHHUE JBYX
CYB/, u onpeienutb BO3MOKHOCTH, COBIIJAIOIINE B
oboux ciyuasx. Ilox mporeccom murpanuu Oynem
MOHMMATh  TPOIECC  TIOJHOTO  «IIepee3fia» ¢
KCIOJIb30BAHMSI OJTHOM TEXHOJIOTUU Ha JIPYTYIO.

[enpro maHHOM PabOTHI ABISAETCS UCCICOBAHKE
MUTpALH C peSISIMOHHON 6a3bl nanHbIX Ha NewSQL
pelieHne Ha TpuMepe KOHKPETHOH 0a3bl JaHHBIX,
CTPYKTypa KOTOpO¥W OblTa IIONydeHAa B XOJC
TEXHUUYECKOTO 3aJ[aHusi OT OpPraHu3allii, B KOTOPOH
paboTaeT OMH U3 aBTOPOB.

Pensimmonnasi CYBJ MySQL

MySQL — »3T0 cucremMa  yHpaBlICHHSA
peNAMOHHBIMU Oa3amMu fJaHHBIX. OHa IOJHOCTHIO
OTKpBITa W pacmpoctpansercss mo nunersun GNU
GPL. B 2008 romy xommanust Oracle xymuma
kommanuo Sun Microsystems u 3aBinagena MySQL,
B CBSI3U C Y€M IIOSIBMJIACh KOMMEpUECKas JIMIEH3USI.
Taroke cooOmecTBOM pa3pabOTINKOB OBUIH CO3IAHBI
pasyMuHbIe OTBETBIICHHS Kojla. CamMble N3BECTHBIC Ha
CeroNHsIIHUN MOMEHT - 3To Percona Server wu
MariaDB.

3a ocHoBy B MySQL B3siTa pensiuoHHas
MOJIENb JTaHHBIX, B KOTOPOH TJIaBHYIO POJIb HIPAIOT
TaONMIBl ¥ CBSI3M MEXAy HHMH. Takas MoJenb
JaHHBIX UMEET CICIAYIOLIHE TPEHMYIIEeCTBa:

— TPOCTOTa U JOCTYITHOCTH JUIsi TIOHUMAaHUS
KOHCYHBIM T10JIb30BaTEIIEM;

— NpU TPOSKTUPOBAHHWHM DEJISILHOHHBIX 0a3

JAHHBIX ~ OPUMEHSIOTCS ~ OpaBWia,  KOTOPBIE
0a3MpyrOTCsl HA MaTEMAaTHYECKOM armapare;
— OTCYTCTBUE I/136I)ITO‘IHOCTI/I JaHHBIX,

Gnaroapsi Mpoieccy HopMaaH3aluH;

— IpU  KCHOJHEHHH 3alpOCOB K JIAHHBIM,
HaBUTAIUS Ha (U3NYECKOM YPOBHE MPOUCXOJUT
cpenctBamu camoit CYB/I.

OgHUM ®3 CaMBIX B)KHBIX [PCUMYILECTB
SBJISCTCS. WJCOJIOTHS  TPAH3aKIMOHHBIX CHCTEM
ACID:

— aromapnocTh (Atomicity) rapantupyer, 4to
HUKaKasi TPaH3aKIKs He OyJeT BBIIOJIHCHA YaCTHYHO;

— coryacoBanHocTh (Consistency) rosoput o
TOM, YTO YyCIEIIHasi, 3aMKCHPOBAHHAS TPaH3aKIHs
COXpaHsET COIIaCOBAaHHOCTH 0a3bl JaHHBIX;

— u3onmupoBanHoCTh (1solation) rooput o Tom,
YTO [ApaUleNbHBIC TPAH3aKUHH HE OKAa3bIBAIOT
BIIUSIHUSA APYT Ha JApYra;

— nonroBeunocTs (Durability) o6ecneunBaer
COXpaHHOCTb H3MEHEHU N II0CJIC YCIICUIHBIX
TpaH3aKUUK JaXe I[pd MpobieMax Ha HIDKHEM
YpOBHE.

Junst ManunynupoBanus naHHeiME B MySQL
HCTIOJIB3YETCs A3BIK CTPYKTYPHUPOBAHHBIX 3alPOCOB
SQL. [aHHBIA s3BIK HE SIBISETCA MPOIEITYyPHBIM.
W3Ha4yanpHO 3TOT fA3BIK 33JyMBIBAJICS KaK CPEACTBO
paboThl KOHEYHOTO MOJB30BaTels, HO B XOJE
pa3paboTKX OH CTal HACTOJIBKO CIIOJKHBIM, YTO CTa

HHCTPYMEHTOM Uit paspabotuuka. OnepaTopsl
SI3bIKA JEIISITCSl HA HECKOJIBKO IPYIIIL:
— omepatopel  omnpenenenus  (DDL), ¢

MIOMOIIBIO KOTOPBIX MOXKHO CO3[aBaTh, yHAIATh H
HU3MEHSATHh OOBEKTHI;

— omepartopsl  mManunywsiuun - (DML), ¢
MOMOIIBIO  KOTOPBIX  NPOHM3BOAMTCS  BBHIOOPKA,
0oOHOBJIEHHE, yJIaJIeHUE U U3MEHEHNE JJaHHbBIX;

— omepaTtopel goctyna kK ganHeiM (DCL), ¢
MOMOLIBIO KOTOPBIX MOXKHO BBIZaBaTh MpaBa Ha
OTIpeIeTICHHBIE ONEPaIK C 00BEKTaMH;

— ONEepaToOphl  YIPAaBICHUS  TpPaH3aKIUSAMH
(TCL), c moMOIIBI0 KOTOPBIX BO3MOXHO MPUMEHHTb
WM OTKATUTh TPAH3AKIIHIO.

Cnenyer otmeruts, 4ro SQL peamusyer
JICKJIApAaTUBHYIO MapajurMy MHpOrpaMMHPOBAHUS:
Ka)KJbIil OTIEpaTop OMHCHIBACT TOJIBKO HEOOXOIMMOE
neiicteue, a CYBJ] npuHuMaeT pemieHue o ToM, Kak
€ro BBINOJIHUTE, T.€. IUIAHUPYET 3JIEMECHTAapHbIC
oTIepanyy, HeoOX0AMMBIE JJIsl BBIIOJTHEHHS ICHCTBHA
U BBINOJIHSET UX. TeM He MeHee, 11l 3PPEKTUBHOTO
UCTI0JIb30BaHMs Bo3MoXkHOcTe SQL paspaborumky
HeoOxoanMo noHumars 1o, kak CYB/] ananusupyer
Ka)KJbII OTIepaTop M CO3/aCT €ro IUIaH BHIIOIHCHUS.

CYBJ MySQL o6nagaeT meiabM KOMIUIEKCOM
Ba)KHBIX MIPEUMYIIECTB nepen JIpYrUMHU
PEISIIMOHHBIMM CUCTeMaMH. B wacTHocTH, ciienyer
OTMETHUTH TAKHE Ka4ecTBa Kak [2]:

— npoctoTa B ucmonb3oBaHuMM.  MySQL
JOCTATOYHO JIETKO HMHCTAJUIHPYETCS, a HaIUIHe
MHOXKECTBa  IJJa'HHOB M BCIIOMOTATEJbHBIX
MIPHJIOKEHHUH YITpoIaeT padoTy ¢ 6a3aMu TaHHBIX;

— oOmmpHbIi QyHknmronan. Cucrema MySQL
oOmamaeT  TPAKTHYECKH  BCEM  HEOOXOAMMBIM
WHCTPpYMEHTapueM, KOTOPBIA MOXKET IMOHAI00UTHCS B
peann3anuy NpakTHIECKH JIF000T0 IIPOEKTa;
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— OesonacHocTh.  CucTeMa  W3HAYAIBHO KOpTeXM MOX0XKHM Ha CTPOKH B PEINSIHOHHON
cO31aHa TaKUM OGpaBOM, qTO MHO>XECTBO MOA€IM, a KOMIIOHCHTBI KOPTC)KAa — IMOJIsA, UT'paroT
BCTPOEHHBIX  (yHKUMH  GE30MacHOCTH B HEH TaKyl0 JK€ pOJib, YTO M CTOJOEl, TOJNBKO C
pa60TaIOT 10 YMOJTYaHHIO; HEKOTOPBIMHU 3aMCYaAHUSIMMU:
— macmrabupyeMoctb.  SIBussch  BechMa — TOJISL KOPTekKa MOTY MPEICTaBIATh COOOM

yausepcansHoit CYBJl, MySQL B paBHO# cremeHn
JITKO MOXET OBITh HCIOJBh30BaHA JUIsI pabOTHI U C
MaJIBIMH, U ¢ OOJIBIITMMH 00bEMaMHU JaHHBIX;

— 1o OoJIbIIIEH 4acTH
pacnpocTtpassiercsi 6eCIUIaTHO;

— CKOpOCTh. BbICOKasi MPOHM3BOAUTEIBHOCTD
CHCTEMBbI 00eCIeYMBaeTCs 3a CYET YIPOIICHHS
HEKOTOPBIX HCIIOJIb3YEMbIX B HEW CTaHIapPTOB.

cucTeMa

NewSQL CYBJ Tarantool

Tarantool mpencrasisier coboii pemreHne ¢
OTKPBITBIM HCXOJHBIM KOJIOM, KOTOPOE COBMEIIIAET B
cebe cucreMy yrpaBieHHs 0a30ii TaHHBIX U CepBeEp
npuiokeHnit Ha si3pike Lua. Mcropus stoit CYB/]
HaunHaercs B 2008, OmHa w3 KpymHEHmmx
poccuiickux IT kommanmii  «Mail.ru»  nHavana
paspabotky coGcrBennoit in-memory CVYB]J[. Co
BpeMeHeM Tarantool cram 4acTeio camoro mpoekTa
Mail.ru u ceiiyac ero UCTOJB3YIOT IS XPAHCHHUS U
00paboTKH TMHAMHUYECKOTO KOHTEHTA, HaIlpuMep,
CEaHCOB I10JIb30BATENIeH, a TaKKe B Ka4ecTBE KiIIa
JUIL  TPaJULIMOHHBIX PEJSIHOHHBIX 0a3 JaHHbBIX.
Tarantool naspiBator NewSQL pemenuem. Tepmun
NewSQL o3nauaer, uto CYB]] Tarantool sxirouaer B
cebst mpenmymectBa NOSQL BMecTe ¢ mommepkkoit
pemsiunonHbIX npuHIUIoB ACID.

OCHOBHOM ABWXOK 3TOMH 0a3bl JaHHBIX padoTaeT
1O MPUHIMITY iN-MEemory, 4to o3Ha4aeT, 4To paboTa
C TAHHBIMU ITPOUCXOJUT B OTIEPATUBHOM MaMATH. 3a
C4€T OSTOr0 MOBBIIACTCS  IPOM3BOIUTEIBHOCTD,
MPOITYCKHAsl CIIOCOOHOCTB, @ TaK)Xe BPEMsl OTKIIMKA
[3]. Ipm pabote ¢ oOmEpPaTUBHONH NAMSATHIO
MIPUCYTCTBYET PUCK MIOTEPH JAHHBIX, KOTOPBII MOXKET
OBITH CBSA3aH C OTKIIOYEHHEM nutanus. Ho sxypHaisl
YIPEXJAomed 3anucd M CHAIMIIIOTH TapaHTHUPYIOT
COXpPaHHOCTh BallMX JAaHHBIX. ECIM KOJIWYECTBO
o0pabaTpiBacMbIX JaHHBIX CIUIIKOM BEIHKO, TO B
Tarantool ects mBmwkok Vinyl, xoToperii MoxeT
XpaHHUTh JaHHbBIC HA JIUCKE.

OnHUM W3 caMbIX OOJBIIMX IUIIOCOB SIBJISICTCS
TO, YTO BeCh KOJ OyIeT BBHINOJHATHCSA HE Ha CTOPOHE
KJIMEHTa, a Ha BCTPOSHHOM CepBepe IPHIIOKEHHUH.

Tak kak Tarantool ssistercss NOSQL pemenuem,
TO 3/eCh OTCYICTBYIOT IpPHUBBIYHBIE HaM B
peNSLMOHHONW MoJenu Tabauubel. Bwmecto 3rtoro
Tarantool omepupyer TepMuHaMu creiic (OT aHTIL.
Space) u rarur-koprex (ot anrit. Tuple). Koraa peus
UIET O XpaHEeHWH JAaHHBIX B Tarantool, To Bcerma
CyIIecTBYeT XOTs Obl oauH creiic. Kaxmprid crieiic
XapakTepu3yercs YHUKAJIbHBIM YHCIIOBBIM
naeHTnuKaTopoM u uMeHeM. Ilpu coznannu crelica
MOXHO yka3zath aBrkok Vinyl wmn Memtx. Creiic-
9TO KOHTEHHEp IS KOpTexel, KOTOPOMY JUIs pabOTHI
HYXEH NepBUYHBII uHAeKC [4].

KOMIIO3UTHBIC
TaOJIUIIBI
MACCHBa;

— HOJISIM He 00s13aTeNIbHO PHUCBANBATH UMEHA,
TaK KaK K HIM MOKHO 00paIiaThCst Mo MOPsSIAKOBOMY
HOMEpY.

Koptexu xpanstes B Buae MmacciuBoB MsgPack.
Orto QopmMar, OUYEHb CXOXHH C OOIIEH3BECTHBHIM
dbopmatom JSON, HO OH YyIAKOBHIBACT JAaHHKEIC B
cpenneM Ha 15% sddextunee. Tak xak Tarantool
9T0 0a3a JaHHBIX W  CEpBEpP  IMPUIOKEHUH
OJIHOBPEMEHHO, TO PaboTaTh OJAHOBPEMEHHO HAIO C
JBYyMsl ~ Ha0OpaMH  THIIOB:  TUIaMH  SI3bIKa
MpPOrPAaMMHPOBAHUS W TUIAMH  BHYTPEHHETO
xpauwumia Tarantool — MsgPack.

WHupekcel — 3TO COBOKYITHOCTh 3HAUCHHWHA H
ykazareneil. [Ipu co3maHum WHAEKCY DOIDKHO OBITh
MPUCBOCHO MMS M aBTOMATHYECKU CTCHEPUPOBAHHBIM
ID. JIto60¥i crieiic 10/DKEH UMETh TEPBUYHBIN HHIICKC,
a BTOPUYHBIX MOJET OBITh JF000€ KOJHYECTBO.
Hnnexcel B Tarantool MOTYT OBITH
MHOTOKOMIOHEHTHBIMU. Tarke €cTh BO3MOXKHOCTb
cleiaTh WHACKC YHHKAJIbHBIM, TO €CTh MOYHO
OG’[)HBI/ITI), YTO ABAXAbI 3aaaBaTb OAHO 3HAYCHUC
HEBO3MOXKHO.

Tunel uHAEKCOB B Tarantool mo ymosuaHuio
Tree. Ho taxke cymectByrotr u hash, bitset, rtree
uHAekcel. Ha puc.l mokazaH mnpuMmep XpaHCHHS
maHHeIX B Tarantool.

Tak sxe B Tarantool umeercs Takas CTpyKTypa
KaK MOCJICIOBATEIBHOCTb. 210 reHeparop
VIOPSAMIOYEHHBIX 3HAYCHUH UenblX uucen. st
KaXI0M IOC/IeIOBATEIbHOCTH MOJKHO  yKa3aTh
HayallbHOE 3HAYCHHE, IIar, MHUHUMAIbHOE W
MaKCHUMaJIbHOC 3HAUCHHE.

CTPYKTYpbl JaHHBIX, TaKHC KakK
TUIIa MacCHBa HWJIHW aCCOLMAaTHBHOI'O

CxpunroBslii 1361k Lua

B ommmume or ssbika  SQL, koTophiid
UCIIOJIB3YeTCs B TPAAULMOHHBIX PEIALHOHHBIX 0a3ax
JMaHHBIX, Tarantool Ha cBoem cepBepe MPHIIOKECHHIHA

UCTIOJNB3yeT CKPHUNTOBBIA  s3pIk  Lua. Lua—
3TO HDOHGZLVDHblﬁ JUHAMUYCCKH

TUIM3UPOBAHHBIN MOJIYIEHBIN SI3BIK

C aBTOMATHYECKUM yIIpaBJIeHUEM [aMATBIO.
Bxirouaer 6azoBbIe 3JIEMEHTBI JUIst
MOJ/ICPKKH (DYHKIIMOHATEHOTO

1 00BEKTHOTO CTHJICH MporpaMMHpOBaHus. Takum
obpazom, Lua MOJKHO

Ha3bIBAaTh MVYJIbTUIIAPAAUTIMEHHBIM  SA3bIKOM. H3-3a
TOr0, 4TO OCHOBHBIM Ha3HadeHWeM Lua sBisieTcs
BCTpauBaHHe, OH HUMeeT 3((EKTHBHBIC CpEACTBA
MEXBA3BIKOBOTO BBaHMOHeﬁCTBHﬂ,
OpPHCHTHPOBAHHbIC, TJAaBHBIM 00pa3oM, Ha BBI3OB
oubmmorek Cu m Ha padory B Cu-okpyxenuu. To
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D0%B4%D1%83%D1%80%D0%BD%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B8%D0%BF%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B8%D0%BF%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D1%83%D0%BB%D1%8C_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B1%D0%BE%D1%80%D0%BA%D0%B0_%D0%BC%D1%83%D1%81%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BF%D0%B0%D1%80%D0%B0%D0%B4%D0%B8%D0%B3%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
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€CTh IMOMHMO ITaKETHBIX (YHKIHUHA MOXKHO IHCAThH
coOCTBEHHBIE NpoIieyph! Ha s3bIke C 1 BBI3BIBATH HX
cpeacrBamu Lua. PaGorars ¢ manaeiMu B Tarantool
TIOCPEACTBOM si3bIKa Lua croxHee, IO CpaBHEHHMIO C
s3p1koM SQL B pensiiinonHo# Mozemu. Tak kak moutu
Ha KaxxJoe IpuBBIYHOE neiictBrue B SQL Tpebyercs
Halucarh XpaHUMYIO IIpoLieaAypYy Ha s3bike Lua.

0O030p anasnoros Tarantool

UYro »xe kacaercs npencrasuteneir NOSQL, to
M3 BCEr0 MHOXECTBA PEILICHUI BEIOEPEM PEIICHHUS TEX
KOMITAHMH, HA KOTOPBIC MpPH CO37aHud Tarantool
ommpamuch pazpaborunkn “Mail.ru”: RocksDB ot
Facebook u Redis. TIpexe yem nepeiiném Kk 0630py
9THX TEXHOJIOTHH, 3aMETHM, YTO OHHM OCHOBAaHBI Ha
HCIONB30BaHUH TexHoJoruu LSM-nepega.

RocksDB - BCTpavBaemast
BhICOKOTpou3BoauTenbHas Key-value 6asa maHHBIX.
310 otBerBieHue ot LevelDB kommannu Google.
JlanHast 6a3a JaHHBIX ONTUMH3UPOBAHA 10 paboTy C
BBICOKOCKOPOCTHBIMH (PU3NIECKUMHU XPAHUITUIIAMU —
TBEepPHOTENbHEIME HakomuTensmu. APl mpexcraBieH
Ha MHOECTBE SI3BIKOB. Jannoe 10
pacmpoCTpaHsieTCs CBOOOJHO W HMMECT OTKPBITHII
UCXOJHBIH KoJ. HecMoTpsi Ha TO, 4T0 3TO (OpPK
LevelDB, on uMeet psii mpeuMymiecTs [3]:

- mporecc Compaction, KOTOPBIA BBIIOJHSIET
cnusHue (HaiIoB MpH MEePEexXo/ie ¢ OJHOTO YPOBHS Ha
JIPYrO, SIBJISIETCSI MHOTOTIOTOYHBIM;

SPACE 'tester’

INDEX 'primary'

TUPLE !,

TUPLE [
TUPLE |

INDEX 'secondary’

Roxette')
Scorpions

, ‘Ace of Base', 1993]

- KOMaH/Ia iNsert Tak »e MHOTOTIOTOYHA,

- YMEHBLICHO BpPEMs ylIep)KaHHsI MbIOTEKCa;

- B memtable ucmonssyercs bloom filter;

- yIaJieHue KOHKPETHOM 3aIUCH TI0 KITFOTY.

Tenepr paccmorpum NOSQL 6a3y maHHBIX
Redis [6]. Dto pesumeHTHasi cHUCTeMa YIPaBICHUS
O0azamu maHHbix kimacca NOSQL. Ilox cimoBom
pE3uIeHTHAs TOHUMAaeTCs IN-MEemory XpaHeHHe.
Hannas B/l Takyke uMeeT OTKPBITHIN UCXOHBIN KO U
paboTaeT co CTPYKTypaMH NaHHBIX KIFOY-3HAYCHHE.
B cpaBuenuun ¢ Tarantool cpasy ke MOXHO HaiTH
cepbe3HbIe MUHYCHI [7]:

— Tarantool wumeer mONHOICHHBINA —CcepBep
npuioxkeHnd Lua, dYTo TMO3BOJSET peann3oBaTh
nro0yro noruky (puc. 2). A B Redis Lua ciyxut mis
HEOOJIBIINX, JIOKAJIbHBIX 3a]1a4;

— Tarantool  mommepxwuBaet
HHJICKCHI,

— Tarantool ue orpannyen B pasmepe JaHHBIX,
TaK KaK y HEro MMeeTcst AUCKOBbIN aBimkok Vinyl. A
Redis MosxeT XpaHUTh JaHHBIE TOJBKO B IIAMSTH;

— ¢ Bepcun 2 Tarantool mmeer mnommepkky

BTOPUYHBIC

SQL, B Redis Takoli  BO3MOXHOCTH  HE
[PETYCMOTPEHO;
— HeGONBIIUM  MPEUMYIIECTBOM  MOKHO

CUMTaTh KOMaHAy MOJJEPKKHU, KOTOpas JOCTyIHa
BCETJ1a IS CBA3M B KAHAJIE OJTHOTO U3 MECCEHKEPOB.

J

, 2015]

KEY ['Roxette')

KEY ['Scorpi

ons')

KEY ['Ace of Base')

Puc. 1. Ilpumep xpaHenus nanHbix B Tarantool
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Puc. 2. IIpumep apxXuTeKTyphI ¢ HCMOIb30BaHneM Tarantool

0O0630p
peueHuit

Jns pabotst ¢ MySQL momuMo KOMaHIHOM
cTpoku MelI mcmoib3oBan MySQL Workbench —
BU3yaJIbHBII ~ MHCTPYMEHT I  apXUTEKTOPOB,
pa3pabOTYMKOB M aJMHHHCTPATOPOB 0a3 JaHHBIX,
KOTOPBI HHTErpupyer B ceOe NPOEKTUPOBAHUE,
MOJICIIMPOBaHNUE, CO3/JaHUEe M 3Kcruryatanuio bl B
€MHOE OKpYyKeHHe [8].

MySQL nonaepKuBaeT HECKOJBKO Pa3TUYHBIX
IIBIDKKOB M TAK)KE UMEET BO3MOKHOCTB TOIKITFOUUTH
cTopoHHUH. OCHOBHBIMH ITOCTABIISICMBIMH JBAXKAMH
sistorest InnoDB 1 MyISAM.

B mamem ciaydac MBI OyaeM HCIIOJIB30BaTh
InnoDB, Tax Kak oH UMeeT psAx nmpeumMymmecTs [9]:

— MPHUCYTCTBYET MOICPIKKA TPAH3AKI[HIA;

— MOJJICPKUBACT BHEITHHUE KITFOYH;

— npu  paboTe ¢ JaHHBIMH  OJIOKHPOBKH
MPOUCXOMAT Ha YPOBHE CTPOK, a HE TaOIHIIBI
HEJNKOM;

— TP CMEIIaHHOH Harpy3ke Ha TaOIUIly W,
WHBIMHU CJIOBaMH, UCIOJb30BaHWU KomaHa DML B
paBHoIi cTenenu, paboTtaet ObicTpee, yeM MyISAM;

— M3-3a  TOJJEPXKKHA  TPaH3aKIUH  €CTh
BO3MOJKHOCTh B cIy4ae cOOsl BOCCTAaHOBHUTH 0a3y IO
JIoT (haiiam.

Ho, HecMoTpst Ha O4YeBHIHBIC TPEUMYIIECTBA,
InnoDB Taxke uMeeT u HeAOCTAaTKU IO CPABHEHHIO C
MyISAM:

— MOJIHOTEKCTOBBIN IMOUCK MOSBUIICS TOJBKO
HaunHas ¢ Bepcuu 5.6.4, B To Bpemsa kak MyISAM
BCErla MMeJ TaKyl0 BO3MOYKHOCTH;

HCIOJIB3YyEeMbIX TCXHHYECCKHX

—ecim  mpu  pabote ¢ 0az0if  CHIIBHO
npeoOialatoT OIepaluy YTeHHs, TO paboTaTh Oyner
osictpee MYISAM;

— (aiinbl maHHBIX ABIKKAa InnoDB 3aHuMaroT
npuMepHo B 1.5 paza Gosblie MecTa Ha JIUCKE;

— omepanus BCTaBKM JaHHBIX IPOHCXOIUT
6sicTpee B MyISAM.

XpaHeHHe  JAaHHBIX  OCYIUECTBISETCS €
UCIIOJIb30BAaHUEM TaKOH CTPYKTYpbl, Kak B-nepeso.
Orto cOamaHCUpOBaHHOE JIEPEBO, COCTOsIIEEe U3
6mokoB. Ilpm »3TOM Kaxaplii OJIOK  COJEPXKUT
OTCOpTHpOBaHHLIﬁ CITUCOK 3JIEMEHTOB, TO €CTh IapPhI
K104 —  3HadeHwe. J11  MUHHMMAIBHOTO
NpPE/ICTAaBICHUS  JIepeBa,  PacCMOTPUM  TaKue
oIepanuH, Kak MOUCK U OOHOBIICHUE JaHHBIX. [lonck
OCYIIECTBIISIETCS. C BEPIIMHBI: €CIM K04 OyJner
oOHapyXeH B KOPHEBOM OJI0KE, TO TOUCK 3aKOHYHTCS,
MHAaYe MBI IepeiIéM B OJIOK ¢ HaHOOJIbIINM IePBBIM
KJIIOYOM WJIM B CaMblii MpaBblii Omnok. B ciyuae
HeylIauu Mbl OyZIeM JIBUTaThCA 10 OJI0KaM BHH3, ITOKA
HE JOCTUTHEM HYXHOTO. HpI/I HCIIOJIb30BAaHUU JTOH
CTPYKTYpbI IPEAIIOIAraeTcsl, YTo OJIOKHM XpaHATCS Ha
JICKOBOM XpaHWIWIIE M YHUTAIOTCS LEIUKOM B
ONIepaTUBHYIO MaMATh, WHBIMH CJIOBAMH 32 IIOHCK
cuutsiBaercs loge(N) Omokos, rae N - xonudectBo
2JIEMEHTOB B JiepeBe. [1o cyTH, 3anuch - aHaloruyHas
orepanus, KOTOpas HAuMHACTCI C TIIOMCKa U
0OHOBIISET 3HAUEHHE B OJIOKE.

Paccmotpum  HeGompmiolr mpumep B-mepesa
(puc. 3). Ilycts pa3mep anementa 100 Oaiit, a pa3mep
6s1okxa 4096 Gaiit. [Ipeamno0xum, 9To0 MBI OOHOBIISIEM
JIEMEHT, TOorna, paboras ¢ JEpeBOM IOCPEACTBOM
YTCHUA U 3aIIUCH 6J'IOKOB, MbI BBIHYKJICHBI IPOYUTATh
0ok B mamaTh, u3MeHuTh 100 OGaiit u3z 4096 u
3anucaTh HOBBIM 6J'IOK [CJIMKOM Ha AMCK, moJiydas B
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40 pa3 OoJbIIIe 3aNMCAaHHBIX JAaHHBIX, YeM pealbHbII
00béM. JlanHbIl (heHOMEH B JIUTEpaType Ha3bIBAETCS
«Iapa3sUTHOW 3aIHCHI0\YTCHUEM.

Ocuouoit memwkok NoSQL CVYB]I Tarantool

— 3alKCh JAHHBIX Ha pa3Nu4Hbele ypoBHU LSM
JlepeBa MPOUCXOIUT B ropasfo OOJBIIUX 00BbEMaXx,
yem Omoku B-Tree, uro mo3Bomser >ddekTuBHEE
C)KUMaTh JIaHHBIE.

paboTaeT Mo MPHHIMIY iN-MEMmOry, 4ro O3Havaer, Jnst  sydmero  cpaBHEHMA — IOApoOHee
YTO paboTa ¢ JaHHBIMH NPOUCXOJUT B OIEPAaTUBHOM paccmoTpuMm yerpoiictBo LSM-aepesa.
MaMSTH. 3a cuér 9TOrO TOBBILIAETCS LSM mpuszBaHo OOpOTBCS C  SIBICHUSAMH

NPOU3BOAUTEIBHOCTD, IPOIYCKHAs CIOCOOHOCTB, a
TaKke Bpems oOTkiIMka. Ho eciam  Bo3HHKaer
MOTpeOHOCT, B XPaHEHHWH OOJBIIOTO KOJIHUYECTBA
JAaHHBIX, KaK B HallleM cly4ae, TO NPUXOIUT Ha

napa3suTHOW 3amucu M 4ureHus. B oromumm ot B-
JiepeBa, TyT Mbl XPAHUM HE CaMH JaHHbIE, a OTIEPALUN
C JaHHBIMHU.

Ha puc. 4 MBI BuAMM, 9YTO DJIEMEHT JUIA

moMonib IBWKOK Vinyl, KoTopeIil XpaHHUT JaHHbBIE HA orepanuu BCTaBKHU JTAaHHBIX COJEPAKUT
JIHCKE. JIOTIOJIHUTENBHBIA OaliT C KOJOM OIEpalyH, TaKKe

Ero xiroueBoe omiM4Me OT CTaHIapTHOTO xpaHutca log sequence number — 3HaueHHE
neiwkka INNoDB, kotopsiii ucnonszyer MySQL, B MOCIIEI0BATENBHOCTH, KOTOpO€ YHUKaIbHO

TOM, 4TO OH Hcnoss3yer LSM nepeBo, kak cTpykTypy
XpaHeHuss Ha aucke, a He B-Tree mepeso. Takoe
JIepeBo UMeeT pan npeumyiiects [10]:

— KkmodeBoe orTiamuue LSM-nmepeBbeB  OT
KJlaccudeckux B-nepeBbeB B ToM, uto LSM xpanut
HE JaHHBIE, TO €CTh KIIFOUHU U 3HAYEHHS, a OTIEPALIH C
JTAaHHBIMU: BCTaBKH U yIaJICHUS;

— B oTIIM4Ke OT B-ziepeBa, KoTopoe MoIHOCTHIO
XPaHUTCA HA JUCKE U MOKET YaCTUYHO KOUIUPOBATHCA
B omepaTHBHOM mamsTH, B LSM-nepeBe paszmeneHue
MEXAY NaMsTBI0 M JMCKOM SIBHO IIPHCYTCTBYET C
CaMoTO Havana;

— 00BEM  mapa3sMTHBIX

ornepauuid  BBOJA-

BBIBOJIA IPY OOHOBJICHUH JIAHHBIX SIBJISIETCS OJIHOM 13
KOTOPYIO  PEIIaoT

OCHOBHBIX TIpoOIIEM, LSM-

JACPEBBA,

uaeHTUGUIUpPYET Kaxaylo U3 omnepanuid. Mrak,
MOJly4aeM, 4YTO Halle JepeBO YIOPSAOYEHO IO
BO3PACTaHMIO KIOYa, a B Mpefenax KaxIoro M3
Kiroue 1o yosisanuro LSM.

B ornuuume ot B-nmepeBa, KOTOpOE MOIHOCTBIO
XpaHHUTCS Ha JUCKE M YaCTHYHO K3mmpyercs, B LSM
JiepeBe pa3leNieHuEe MEXIYy HaMsITbl0 U JUCKOM
IMPUCYTCTBYET  HM3HAYAJIBHO. YPOBHEM  IAMATH
SBIIsICTCS ypoBeHb L0, KOTOPHIH orpaHHYeH 00BeMOM
BBIJICJICHHON Ha Hero namsatH. Korja oObem 3T1OTO
YpOBHSI MOAXOIOWT K KOHILy, TO €r0 COJAEPKUMOE
3amuchiBaeTcs B (ailll Ha JMCKEe, caM YpPOBEHb
BBICBOOOXKIAETCSI ISl HOBBIX JAHHBIX. DTO OTEPALHs
HaspiBaeTcss Dump. Ha kaxaoMm ypoBHE XpaHuM
OTIpeJieNICHHOe KOJNN4ecTBO dump, KOTOpbIE MOTOM
CIIMBAIOTCS] BOSAMHO, OYMIIasch OT Mycopa. [Ipumep
pabotel ¢ LSM-zaepeBoM 1oka3aH Ha puc.S.

[1]3]7]]|25]21]23] |26]28] | |[35]38] |[42]49] ||[s6]67] | [71]73[75]|77]85] ||89]97] |

Puc. 3. lIpumep B-aepesa

Value

2018-05-07 15:00:01
2017-12-31 23:59:01
REPLACE | 2018-05-06 00:00:00
REPLACE | 2018-05-07 09:04:19

Puc. 4. YerpoiictBo ypoBus B LSM

key Isn
11176

11 53
21174
31175

Op code
REPLACE

INSERT
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memtable
[ N
T Memory

Disk

sorted run

:|10|25|36|40|

[ 3]8[15]26(36]40(45]|

compact

»13|8]10[15]|25[26|36[40]45|

Puc. 5. lIpumep padotsl ¢ LSM-nepeBom

IIpoexkTHpoBanne 6a3 JaHHbIX

TpaguuuonHo  pa3paboTky 0a3  TaHHBIX
HAUMHAIOT C ONPEEICHUS KIFOYEBbIX CYIIHOCTEH M3
ommcaHusl Habopa MaHHBIX IS XpaHEHUs, a YKe
MIOTOM XpaHHUMBIE MTPOIIEYPHI, TPUTTEPHI U (QYHKIINH,
KOTOpbIE HaM TOHAA0O0sATCS ais paboTel. B Hamem
ciyqae  o0Oe  0a3bpl  JaHHBIX  JIOJDKHBI  OBITH
CIPOEKTHPOBAHBI B COOTBETCTBUH C MPEJIOKESHHBIM
TEXHUYICCKUM 3aTaHUCM.

[To 3amaHWI0 OCHOBHBIM HMCTOYHUKOM JaHHBIX
SIBIIIOTCSL YETKO CTPYKTYPHPOBAHHBIE TEKCTOBBIE
JIOKYMEHTHI opmara *CSV i *txt, comepxamue 2
wm 3 7oA, pa3leNieHHBIE  ONpPENeIEHHBIM
pasnmenureneM. B cBA3m ¢ TpeOOBaHMAMH HENb3s
pasriamiarth TO, 4TO MBI TUIAHUPYEM XpaHHUTh B 0aze
JTAHHBIX, TO3TOMY 3aMCHHUM JIaHHBIC HA BEIIyMaHHBIC.
Wtak, OCHOBHBIE CYIIHOCTH, KOTOpbIE HaMm
moTpedyroTes:

— KapTHHa,

— OTAEeNbHAsl CYIIHOCTh IIOJ KaXIbIH BHI
Xella, U1 XAIMIAPOBAHUS IMEHHU KapTHHEI,

— CYIIHOCTh, B KOTOPYIO OyJeT MPOUCXOHUTh
NepBUYHAs 3arpy3ka JaHHBIX, TaK Kak Jajee Ham

nmoTpedyeTcsl  MpaBWIBHOE  paclpeleNieHne 1o
OCTaJbHBIM CYITHOCTSIM.

[epeuncianm HEKOTOPBIC TPEOOBAHHE K CXEME:

— KaXJ0¢ MMs KapTUHBI UMEET COOCTBCHHEIC
XapaKTePUCTHKU;

— JJISI KaXKI0ro MUMCHHU KapTI/IHI:-I MOXET 6I)ITI:-
HECKOJIBKO BHJIOB X€IIeii;

— CYIIHOCTh KaX/JOTO BHJAA XeIla IOJDKHA
COJIEPKaTh CCHUIKY Ha UMS KapTUHBL;

— Ha0oOp XapaKkTepPUCTUK KapTUHBI MOXKET
pacIIUpsIThCS;

— HE MOJKET OBLITh HECKOJBKHX OJUHAKOBBIX
Xelieil 0JIHOro TUMa JIIsl OTHOM KapTHUHBIL;

— IIpH 3arpy3ke JaHHBIX JOJLKHA IIPOBEPATHCS
X KOPPEKTHOCTB;

— BCE HEKOPPEKTHBIE MHaHHBIE Tpedyercs
XPaHUTh B OT/AEIBHON CYIIHOCTH.

Co3naHue JK3eMILUISIDOB Ha BHPTYAJIbHOI
MalluHe

ITockonbKy pe3ynbTaThl TECTUPOBAHUS 3aBUCAT
oT Hactpoek CYBJI, 1 KOpPpeKTHOCTH MPHUBOIUM
COOTBETCTBYIOIINE HACTPOUWKH. B Tabnm. 1 mpuBomimM
koH¢urypauuro mis MySQL [11].

Taéauna 1. Coagepxanne ¢aiina konurypammu my.cnf

HazBanue 3HaueHue
query_cache_size 32M
query_cache_limit 512K
max_heap_table_size 1G
tmp_table_size 1G
innodb_strict_mode OFF

Omnucanue
Ompenensier pa3Mmep BBIJACNAEMON MaMSATH IS
KdIIa 3aIrpocoB. He pEeKOMEeHIyeTCs

YCTaHABIIMBATh CJMIIKOM OOJIBIIIOE 3HAYCHHE,
TaK Kak K3 sl ONpeAeNICeHHON TaOIHLbI
cOpachIBaeTCs KaXIblii pa3 MpH € N3MEHEHHH.
OrpaHuyeHHEe Ha KIIIUPYEMBIil JIEMEHT.
MaxkcuManpHBI ~ pasMep IS CO3JaHHBIX
MOJIb30BaTENEM TaOJIUI, KOTOPbIE MHCIOJIB3YIOT
engine=Memory (XpaHsiTci He Ha OWCKE, a B
TIaMSTH).

MakcuManbHBIH pa3Mep BPEMEHHOU TaOJHIIbI,
KoTOpas OyIeT co3maHa B maMATH (OOJbIe — Ha
JTUCKE).

Ecnu 3nagenne ON, To INnNODB Bo3Bparmaer
OIMOKK BMECTO MNPEIyNpeKACHUH (CTporui
pexum SQL). 3uagenne OFF mo ymomdanuro,
OTKJIIOYAET 3TOT PEKHM.
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innodb_buffer_pool_size 11G CoberBennsbiii 6ydep InnoDB a1st KomipoBaHust

innodb_buffer_pool_instances 11

MHJIEKCOB u JAHHBIX. Pexomenyercs
ycTaHaBINBaTh 3HaUeHue paBHoe 70-80% ot Beelt
JIOCTYITHOU ONIEPAaTUBHON MaMATH.

B psane caysae InnoDB paGoraer ropasno
s¢ddexTuBHEE, €CIM Iyl TOAEAEH Ha YacTH.
Crout ppoOuTh mysd, eciu pasMepa myna
npesbiaer 2 I'b.

innodb_data_file_path ibdatal:10M:autoextend Pasmep wuHIUBHAYyanpHOTO (aiia  AaHHBIX

innodb_file_per_table ON

innodb_log_file_size 512M

innodb_lock_wait_timeout 5

innodb_autoinc_lock_mode 2

innodb_flush_log_at_trx_commit 1

innodb_flush_method O_DIRECT

innodb_file_format Barracuda

Co3manne  osk3emrunipa Tarantool — Taroke

HA4YNHACTCA C YCTaHOBKH HCO 6XO,Z[I/IMOI‘O
nporpaMMHOTO obecreueHusl. I[anee Mbl MOXEM
BOCIIOJIB30BAaThCA HWHTCPAKTUBHBIM PEKUMOM,

HaTIPSMYIO 3aIyCTUB CcIIykO0y tarantool, mudo Moxxem
3aiiTh B yruiaumry tarantoolct]l anst  BHemiHero
YIIPaBJICHUS SK3EMILLIPOM.

CepBep Tarantool Takke wmeer (aiin
WHHULIATTM3aLUH, c TIOMOIIIBIO KOTOpOTo

InnoDB.

InnoDB xpaHAT KKAYIO TaOIHIY U €€ MHICKCHI
B OTICIBHOM (haiise.

Ora ommus BIMsAET HAa CKOpocTh 3amucu. OHa
yCTaHABIMBAeT pa3Mep Jiora onepauuii (Tak
OTIepalliy CHayYaa 3aliChIBAIOTCS B JIOT, & TIOTOM
MPUMEHSIOTCS K JAHHBIM Ha Jucke). Uem Oobiie
9TOT JIOT, TeM ObICTpee OymyT paboTarh 3ammcu
(rxk. wux mnomecrurcs Ooipmie B daiin
nora). DaiinoB Bcerna 2. YBETUYEHHE DTOTO
rmapaMeTpa MOXET YBEIUYUTh CKOPOCTH 3aIlWCH,
HO CHU3UT CKOPOCTH BOCCTAHOBJICHHSI.

Bpewms, xoTopoe 0XHIaeT TpaH3aKIUA B CiIydae
obHapyxkenus row-lock.

PexxuM rerepanuy aBTOMHKpEMEHTa. 3HAUeHHE 2
He Onokupyer Bcio Tabmumy. [loBwmmaer
ObicTponciicTBHe, HO  Hebe3omaceH — JuIs
PpeIUIKaui.

Kaxnas omeparust OyJeT 3amUCBIBaThCS B JIOT
(aiin. [Iyg ycrenrHoro BOCCTaHOBIICHHS JaHHBIX
B aBapUHHOM Clly4ae YCTAHOBUTH mapameTp B 1.
(Bamemmster paboTy)

[ToBpImaeT HANEKHOCTH 3aUCH  Ha  JIUCK.
(3amemnsier padory)

®opwmar ¢aitna mis Tadbmun InnoDB, B oTimune
ot Antelope, noaepKkuBaeT KOMIPECCUIO.

HacTpauBaeTcs sk3eMmunip. [lo cyru, ator daiin
mpeacTaBisieT co0oi ckpunT si3pika Lua, B KoTopoM
MBI BBI3BIBAET BCTPOEHHBIM Monynabr Box. 3Irtor
MOJYNIb COJEpPKUT Meton box.cfg{}, KoTophlii B
KaueCTBE apryMEHTOB IPHHUMACT IapaMeTpsI
cepBepa. B Tabi1. 2 npuBoauM npuMep KOHGUrypauu
sk3emiustpa Tarantool [12].

Taoauua 2. Ilapamerpol kondurypauuu Tarantool

Haszsanue 3HaueHue

listen 3301

Memtx_dir ‘memtxsnap’

Memtx_memory 128*1024*1024
(128Mb)

Onucanue
Homep mopTra nns dTeHWS/3almMCH  JAHHBIX WIHA
crpoka URI (yHupUIMpOBaHHBIH uaeHTu(UKaTop
pecypca)

HasBanue ampexropun, B KOTOPOH OymyT XpaHUTHCS
cHenmoThI(.Snap)

KomnaectBo mamsiti, koropoe Tarantool BeienseT s
(akTHYeCcKOro XpaHeHHs Koprexed, B Oaitax. [lpm
JOCTHXKCHHUHM  TIPENIENIbHOTO  3HAYECHHUS  3aIpOCHI
BcTaBku INSERT win
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oonosneanst UPDATE BrImonmHATHCS HE OYAYT, BRIAaBas
oumbky ER_MEMORY_ISSUE.
Memtx_min_tuple_size 16(byte) PasMep HauMeHbIIEro OJIOKa BBIJEIEHHS MAMATH B
Gaitrax. Er0 MOXHO yMEHBLIHTb, €CJIH KOPTEKH OYCHb
MaJioro pasMmepa. 3HaueHHe JIOJDKHO ObITh oT 8 1o 1 048
280 BKIIOYUTEIBHO
Memtx_max_tuple_size 128*1024*1024 Pasmep HaumGosbliero OJioKa BBIZCIACHUS MAMITH B
(128Mb) OaliTax [UId ABMIKKA 0a3bl JaHHBIX memtx. Ero MO>XHO
YBEIUYUTh, €CIH €CTh HEOOXOJUMOCTh B XpaHCHHH
0OIBIINX KOPTEKEH.
memtx_snap_io_rate_limit nil VYMenbplIeHHe 3arpy3kd DOX.Snapshot npu BeImoOIHEHUH
omepandii  BCTaBKHM, OOHOBJICHHS W  YyHAJCHUA
(INSERT/UPDATE/DELETE)  myreM  yCTaHOBKH
npeneia CKOPOCTH 3aMdCH HAa JMCK — KOJHMYECTBa
MerabaiT B CEKYHIY.
Vinyl_dir ‘vinylfile’ HasBanue ampektopum, B KOTOpOH OYyIyT XpaHUTHCS
(bailsbl IMCKOBOTO JBHIKKA.
vinyl_memory 128*1024*1024 MakcumanbHOe  KOJIMYECTBO OalTOB  OIEpaTHBHOM
(128Mb) MaMsTH, KOTOPBIE UCTIOJNB3YeT vinyl.
vinyl_cache 128*1024*1024 Pa3mep kamia Juist ABWKKA 0a3bl JaHHBIX vinyl B OaiiTax.
(128Mb) Pazmep ka11a MOXKHO U3MEHUTH ANHAMUYECKH.
vinyl_max_tuple_size 128*1024*1024 Pasmep HamGospiiero OJOKa BBIICICHUS TAMITH B
(128Mb) Oaiditax Juia nBUKKa 0aszbl gaHHBIX vinyl. Ero moxHO
YBEIMYUTh, €CIM €CThb HEOOXOOMMOCTh B XPaHCHHH
GOJIBIINX KOPTEKEHL.
vinyl_write_threads 5 MakcuManbHOE KOJIMYECTBO MOTOKOB 3aIHCH, KOTOPBIE
vinyl MOXeT HCIOJb30BaTh B  OJHOBPEMEHHBIX
ofepanusix, TAKAEe Kak BBOJI-BBIBOJ] K KOMITPECCHSL.
vinyl_run_size_ratio 5 OTHOIIIEHHE pa3MEPOB Pa3IMYHBIX YPOBHEHN KyPHAITBHO-
CTPYKTYPHUPOBAHHOTO JIEPEBa CO CITUSIHUEM.
vinyl_run_count_per_level 2 MakcumanbHOe KOJIMYECTBO 3a0€roB Ha ypOBEHb
KYPHAITBHO-CTPYKTYPHUPOBAHHOTO JIepeBa CO CIHMSHUEM
B vinyl’e.
wal_dir ‘waldir’ HupekTtopus, Tme  XpaHATcs  (aiinbl  KypHaia

256 * 1024 * 1024
(256Mb)

wal_max_size

Pa3pabGorka

OcHoBHas po0ieMa MHUTPalMU 3aKITI0YaeTCs B
TOM, YTO C OJHON CTOPOHBI Yy Hac peJSIHOHHAS
Monenb W sa3plk SQL, a ¢ gpyroir NoSQL wu
ckpunToBBIf 36K Lua. TlosTomy moGoe neiicTBue,
KOTOpO€ MBI MOXEM peai30BaTh IPUBBIYHBIMU
cpeactBamMu  s3bika  SQL, HaM  TpUAETCs
peann3oBBIBaTh Ha si3bIke Lua.

[Tpsimas Murpanus, KoTopast HoApazymeBaa Obl
MepeHoc cxeM, (QYHKUUH M caMHMX JaHHBIX B XOJE
JAHHOW paboThl He mpeaycMoTpeHa. Tak Kak
WCTOYHMK JAHHBIX OJMHAKOBBIH, CTPYKTypa 3apaHee
U3BECTHA, TO MOMBITAEMCS PEATH30BaTh OJNHAKOBbIE
cxeMbl B 06oux CYB/I.

ynpexaromnieit 3anucu (.xlog).

MakcumanbHOE KOJNMWYECTBO OalTOB B  OTACIBHOM
JKypHalle ymnpexxpatomeil 3amucu. Ecnmm B pesysbrare
3ampoca Qaiin .xlog Oymer Oombime, dem yKa3aHO B
nmapamerpe wal _max_size, Tarantool cosmaer apyroi
WAL-paiin — TO e camoe IPOUCXOJHUT, KOTAa
JOCTHTHYTO KOJIMYECTBO CTPOK B XKypHAJE, YKa3aHHOE

B rows_per_wal.

Jis  Havanma peanusyeM caMd  TaOJHIIBL
PaccmoTtpum kinaccndeckyro peanuszanuio Ha SQL Ha
npumepe Tabuuiel picture (puc. 6).

Awmanorom Tabmunel B Tarantool
creiic. Co3naaum creiic picture (puc.7).

Kak MOXHO 3aMeTHTh U3 MPUBEICHHOTO KOIa
CO3laHusi  creilica, OOJBIIMM  MPEUMYILECTBOM
TapaHTy/a 1 OTHOCUTEIBHOU TPOCTOTOM MOBTOPEHHUS
CTPYKTYPbI PEJISILIMOHHON 0a3bl JAHHBIX SIBJISETCS TO,
4TO y creiica ecth JopMar, KOTOPBIH OYEHb MOXOXK Ha
dopmar monert B PCYBJl. Ha puc. 6 u 7
MPOIEMOHCTPUPOBAH JIHIIH (PPArMEeHT KOJa.

SABJISACTCA
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DROP TABLE IF EXISTS picture;

CREATE TABLE password (
pict_id int(10)
pict_name  varbinary(255) NOT NULL,
frequency int(3) unsigned DEFAULT '0',
is_hex tinyint(1) NOT NULL DEFAULT '0',
lower_case

digits  tinyint(l) NOT NULL DEFAULT 0,

spec_symbols tinyint(1) NOT NULL DEFAULT '0',

PRIMARY KEY (pict_id),

tinyint(1) NOT NULL DEFAULT '0',
upper_case tinyint(1) NOT NULL DEFAULT 'O,

unsigned NOT NULL AUTO_INCREMENT,

UNIQUE KEY idx_tree_password (pict_name) USING BTREE

) ENGINE=InnoDB DEFAULT CHARSET=utf8;

Puc. 6. ®parmeHT koja co3aanus TabIuIpl Ha s3bike SQL

box.schema.space.create(picture, {engine="vinyl'})
box.space.picture:format({
{name = 'pict_id",type = 'unsigned'},
{name = 'pict_name',type = 'string'},
{name = 'frequency' ,type = 'number'},
{name = "lower_case’, type = 'boolean'},
{name = 'upper_case', type = 'boolean'},
{name = 'digits’, type = 'boolean'},
{name = 'symbols' ,type = 'boolean'}

1)

box.schema.sequence.create('PictPK',{min=1,start=1,step=1})

box.space.picture:create_index('PictPK' {sequence = 'PictPK',parts={"pict_id'}})
box.space.password:create_index('PictSecPictname’, {parts={'pict_name'}})

Puc. 7. ®parmeHT Koaa co3aaHud cneiica Ha a3bike LUA

Uto Kkacaercss XpaHMMBIX IpoLEenyp, TO OHHU
TOXE CHJIBHO OTJIMYAIOTCS, TIPUBEAEM IpHUMEp
peanu3anyy OJHOM W3 CaMbIX OCHOBHBIX (DYHKIIMH,
KOTOpasi peasin3yeT 3arpy3Ky JaHHBIX U3 TEKCTOBOTO
¢aiina. B cmyaae Mysgl ects SQL xomanza, KoTopas
3TO Aernaer (puc. §).

B cnyuae Tarantool rotoBbIX mpoueayp Her,
€CThb Pa3lNYHbIE MOIYIN — AHAJIOT MOAKIIOYAEMBIX
O6MOIMOTEK B OOBIYHBIX SI3BIKAX MTPOTPAMMHPOBAHUSL.
Jlns 3arpy3kd u ureHus (aiia HaM MOHAZOOHTCS
MOy csv U Moxayib fio. Jlamee camMbIM TpOCTHIM

CcrocoboM  TOCTPOYHO  mpouuTaeM  ¢dain U
mpou3BenEM BCTaBKY B creic (puc. 9).
Kak MOXHO TOHATh M3 KOJa, Onarojaaps

BCTPOEHHOMY CepBepy NnpuiiokeHui Lua Mbl MOxkeM
MOJIyYUTh HEKOTOPYIO TMOKOCTh B oTiimune ot SQL.
ITo oxonuanuto paboTel KOMaH 6l SQL MbI HE BHIUM
Cpa3y KaKoTro-TO pe3yiabTaTa M HE MOKEM BIHUSATH Ha

xon paboTel ¢yHkimu load data infile. MubiMu
CJIOBaMH, €CIIM IPOU30HUIET Kakasi-To omnoka, padora
(yHKIMU TTPepBETCS, U TPAaH3aKLUS OTKATUTCA. A B
ciydae Lua MBI MOkeM crenaTh 00paboOTKy OMIMO0K
W, HalpuMmep, MPOBEPSATh KOPPEKTHOCTh JAHHBIX
cpazy.

OmHUM U3 caMbIX TPYOHBIX MECT SBJISETCS
oTiepanys COeIMHEHMs TabmuIl, ecin Ha s3bp1ke SQL
9TO BCETO JIMIIb OIepaTop, TO B ciydae ¢ Tarantool
BCTPOCHHOM (DYHKIIMU COCAMHEHHS CIICHCOB HET.

Homryctim, Ham TpebyeTcss W3 CYIIHOCTH IS
XpaHeHHs IPOMEXYTOYHOTO pe3yJbTaTa pa3ieiuTh
xomm oT uMEH kaptuH. Ha SQL a10 BeITIAZETO OBI
TaK - puc.10. To ecTb MBI TPOCTO YKa3bIBAEM TaOIIUIIBI
W omeparop join, a B ciaydae Lua HaM OpUXOTUTCS
pea30BBIBATh 3TO BPYYHYIO, IIPOXOJ MO CIeicam
BHyTpH 1ukia (puc. 11) [10].
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load data infile ‘filename' IGNORE into table table_ name fields terminated by "' lines terminated by "\n'

(hash_data,pict_name) ;

Puc. 8. ®yHkums 3arpy3ku U3 TeKCToBOTO (haiina Ha si3pike SQL

function loadcsv(path)

local csv=require("'csv")

local fio =require(*'fio")

local file = fio.open(path,{"O_RDONLY"})
start_time=os.clock()

for _, tuple in csv.iterate(file,{delimiter=":",quote_char="\r"?}) do
box.space.tmptab:insert{box.sequence. TmptabPK:next(),tuple[1], nil',tuple[2]}

end

end_time=os.clock()
print(end_time-start_time)
end

Puc. 9. ®ynkuus BCTaBKH AaHHBIX U3 ¢aiina Ha si3bike Lua

INSERT IGNORE INTO storage.md5(hash_data,pict_id,murmur)
SELECT hash_data, pict_id,murmur_hash(hash_data) FROM tmp_tab join picture p

ON pict=p.pict WHERE pict IS NOT NULL and is_hex=0;

Puc. 10. SQL join

function spread_md5()

local data ={}

local psdata={}
start_time=os.clock()
data=box.space.tmptab:select()
psdata=box.space.picture:select()

for _, tupleTMP in pairs(data) do

for _, tuplePSW in pairs(psdata) do
if (tupleTMP[4]==tuplePSW[2]) then

box.space.md5:insert(box.tuple.new(box.sequence.Md5PK:next(),tupleTMP[2],tuplePSW[1],0))

end

end

end

end_time=os.clock()
print(end_time-start_time)

Puc. 11. Lua join

[TogoGHBIM 00pa30M, MBI CO3JIAJTH BCE TAOIUITHI
W CICWCHI W pealu30Balld  Bce TpeOyromuecs
(hyHKIMM.

IKcIepuMeHTaAIbHOE
3¢ deKTUBHOCTH

I[lo TexHWYeCKOMY  3aJaHUIO  CpaBHEHHE
sddekTuBHOCTH TpeOyeTcs MPOU3BOIUTH TI0 TAKUM
napaMeTpaMm, Kak CKOPOCTh BCTaBKM [AaHHBIX U
CKOPOCTh 3ampoCoOB ¢ MCIOJb30BaHueM join. Taxoke
Ba)KHBIM KpUTEpUEM SIBJISIETCS CpaBHEHHE
3aHUMAeMOT0 MecCTa IPU OIJHOM H TOM e Habope
JMAHHBIX, a TaKKe pa3Mep HWHACKCOB. B cBsi3u
HEKOTOPBIMHU OrpaHUYCHUSIMH, HCIIOJIL30BaTh
BBIYHCIIUTENIHHbIE MOIIHOCTH MPEANPUATHS

HCCIeA0BaHUE

sanpemieno. [1o3ToMy co37aiuM  COOCTBEHHYIO
BUPTYAIBHYIO MALIMHY CO CJIE]T TapaMeTPaMH:

— O3V 128 Mb;

— HDD 5600 o6opoToB\MuH;

— Intel Core i5-6200U 2.40Ghz;

— BUpTYyajibHasgd MallliHa TI0J] YHOPaBJICHUEM
CentOS 7.4.

CKOpOoCTh BCTaBKM TAHHBIX OyAeM INpOBEPSTH
IIpM NEpPBUYHOM 3arpy3ke naHHbIX. Jlig Hauvana
TECTUPOBAaHUSl TpeOyeTcss IOATOTOBUTH HCXOAHBIC
(daiinel pasnmugHOro pasmepa. B Tabn.3 mpuBeném
cnucok ¢aiiioB. Ha puc.12 paccmoTpeH npumep
uH(pOpMaIMU, KOTOpas COACPKHUTCS B HCXOIHBIX
(aiinax.
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. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500 SJIF (Morocco) =5.667 OAJI (USA)  =0.350
Ta6auna 3. Cnucok ncxoaHbIX (aiiaoB
Pazmep
Nwms daiina (MO0) KonudectBo cTpok
testmd51 1,40 31187
testmd52 1,20 27167
testmd53 0,02 508
testmd54 8,30 191557
testmd55 3,00 67644
testmd56 2,80 64130
testmd57 0,04 1021
testmd58 0,26 6389
testmd59 0,55 12652
testmd510 4,20 95805
testmd511 4,70 110333
testmd512 63,80 1501105
testmd513 9,20 222345
testmd514 17,70 412309
testmd515 151,80 3528719
testmd516 35,90 813760
testmd517 10,30 243675
098Ff6bedd4621d373cadete83262TbYFE: test
35f5FThblcceeS82b58cfEUBLH36T32c88 : x6LYNUIB
47dbedcafI8fc1504cO6T1beBdfcel7I: Ferdigstudios
53b118dedfbect2c16cldab3c98a60dy2: 03019KkI
2205821 f362fcO4357d2d393febb9337:FBS2v21u
a99c78513cfedf31ff11aral3ad27c96: t162Hi3t
d353f261d7241 ffa8d46488515F68de2 : HlubHmong#21
Puc. 12. ITpumep ucxoaHoro gaiina
Hauném BcraBky nanubix B MySQL, mis atoro 3arpy3kd €  MCIOJIB30BAaHMEM 3TOTO  CKpHITa
6yz[eM HCIIOJIb30BATh  3apaHee HOHFOTOBHCHHLIﬁ IMMOJIYJArOTCSI OYE€Hb INIOXHE PE3ZYJIbTAThl, TaK KakK

CKpUNT, (pparMeHT KOTOPOro OBbII HpE/ICTaBIEH Ha
puc. 8. 3amep BpeMeH paboTHl cKpumnTa Oyaem
OpOBOJMTH €  TMOMOIIBI  KoMaHael  date
OTIepal[IOHHOW CHCTEMBI CentOS. [Mocne
BBITIOJIHCHHUS BCTABKH JaHHBIX M3 BCEX HCXOIHBIX
(haiinos, 3aHeceM pe3ynbTaThl B Ta0I.4.

Tenepp BBINOJHUM  3arpy3Ky IHaHHBIX B
Tarantool. [{is aToro GymeM HCMOIb30BATh CKPUIIT,
(parMeHT KOTOpOTO TpeacTaBieH Ha puc.9. B xoze

KOMaH[a JJIs BCTABKH INSErt 1enaet CKPhIThIe YTCHUS
Hepes BCTaBKOM, YTO YBEIWYMBACT BPEeMs BCTABKU U
HEe JaeT HUKakoro mnpemmymiectBa nepex MySQL.
[TosTOMy HaM NPUIUIOCH BHECTH W3MEHEHHUS B
CKPHIIT, 3aMEHHUB KoMaHy insert Ha replace, kotopas
paboraer Ha mopsmok Owictpee. Ha pwue.13.
NpEICTaBIICH UCIPaBICHHbIA CKPHIIT Ul BCTaBKH U3
TEKCTOBOTO (aiina.

Tab6una 4. PesyabTaTnl Berapku B MySQL

Crpoku Bpewms (cex)
508 0,04
1021 0,06
6389 0,35
12652 0,63
27176 0,83
31187 1,17
64130 1,74
67644 2,14
95805 2,74
110333 2,88
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191557 4,79
222345 5,02
243675 5,44
412309 8,91
813760 20,21
1501105 48,65
3528719 282,45

function loadcsv(path)
local csv=require("'csv")
local fio =require(*'fio")

local file = fio.open(path,{"O_RDONLY"})

start_time=os.time()

for _, tuple in csv.iterate(file,{delimiter=":",quote_char="\r",chunk_size=4096*4096}) do

box.space.tmptab:replace{tuple[1
end
end_time=o0s.time()

print(os.date("%H:%M:%S",(end_time-start_time)-10800))

end

]1,'nil',tuple[2]}

Puc. 13. (l)parMeHT HOBOI'0 CKpHUIITA 118 BCTABKU TaHHBIX

3amep BpeMeHH pabOTHI

B JaHHOM CJiy4aec

MPOBOJIMTCS C TIOMOIIBI0 KOMaH/BI 0S.time() si3bika

Lua, xoTopas

OKBHBAJICHTHA

komaHge date

omneparronHoi cucremsl CentOS. Tlocie o6paboTku

BceX (aiiIoB MMOJyIUM Pe3ybTaThl, IPEJICTABICHHbIC
B Tabn.5. g HarasaHOCTH CpaBHEHHS IOCTPOHM
rpaduKi Ha OCHOBE IMOJYYCHHBIX PE3yJIbTAaTOB (pHC.

14).

Taonauua 5. Pe3yabTarel BcraBku B Tarantool

Crpoku Bpewms (cek)
508 0,00
1021 0,00
6389 0,00
12652 0,00
27176 0,02
31187 0,01
64130 0,03
67644 0,02
95805 0,03
110333 0,03
191557 0,04
222345 0,08
243675 0,06
412309 0,11
813760 0,22
1501105 0,38
3528719 112,00
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Puc. 14. I'paduk cpaBHeHHSsI CKOPOCTH BCTABKY JIAHHBIX (110 OCH OPAMHAT BpeMsl B CEKYH/IaX, 10 0CH
adcumcc-KoJIM4ecTBO CTPOK)

Crnenyromuii  BaXHBIH  MOMEHT, KOTOPBIH
HEOOXOMMO YYECTh 10 TEXHUYECKOMY 3aJ]JAaHHIO BO
BpeMsI MHTPAIIMA — Pa3Mepbl JaHHBIX M WHICKCOB B
kaxnaon CYB/I.

Jns mpocMoTpa pa3Mepa NaHHBIX B creiice u
pasmepa uHzueKca, B Tarantool ects komanma bsize(),
BbI3bIBacMasl IpH oOpaiieHnn K o0bekTy. B ciyuae

MySQL wmam Tpebyercs cmenartb
BHYTPEHHEMY CJIOBapIO TaHHBIX (puc.15).

[Ipu BBITONHEHWHM BCTABKH IAHHBIX H3 BCEX
UCXOZHBIX  (aitoB  OymeM  HM3MepATh  pasMep
WHJIEKCOB, pa3Mep CaMHUX JaHHBIX, CYMMAapHBIH
pasMep © OTHOUICHHE CYMMapHOTO pasMepa K
pa3mepy ucxoaHoro (aitia. Pesynprar npencraBum B
Ta01.6.

3alpoc K

SELECT table_schema,table_name,round ((data_length)/1024/1024,1) ‘data in MB',

round((index_length)/1024/1024,1) ‘ind ind MB'

FROM information_schema.tables where table_schema = 'STORAGE' ;

Puc. 15. 3anpoc pa3mepa JaHHBIX H HHAEKCOB.

Tabauna 6. PazmMep 1aHHBIX M HHAEKCOB BCTABJIEHHBIX JAHHBIX.

MySQL | Tarantool MySQL | Tarantool MySQL | Tarantool

Pasmep (paitna

(M6) Pa3smep nnaexca (M6) Pasmep nannbpix (M6) Cymmapssbiit pazmep(MO6)
0,02 0,06 0,05 0,05 0,04 0,11 0,09

0,04 0,07 0,05 0,09 0,08 0,16 0,13

0,26 0,50 0,11 0,30 0,48 0,80 0,59

0,55 1,50 0,17 1,50 0,98 3,00 1,15

1,20 3,20 0,28 2,20 2,12 5,40 2,40

1,40 3,50 0,31 2,50 2,42 6,00 2,74

2,80 7,50 0,67 4,50 4,95 12,00 5,63

3,00 6,50 0,64 5,50 5,31 12,00 5,95
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4,20 11,50 | 095 750 | 7,46 19,00 | 841
4,70 12,60 | 1,20 850 | 848 21,10 | 9,68
8,30 1760 | 175 1350 | 14,83 31,10 | 1658
9,20 16,60 | 2,05 1550 | 16,82 32,10 | 18,86
10,30 2560 | 2,45 1650 | 18,62 4210 | 21,07
17,70 32,60 | 3,94 2860 | 31,81 61,20 | 35,75
35,90 7400 | 1,13 57,60 | 50,60 131,60 | 51,74
63,80 71,80 | 16,13 9460 | 11521 166,40 | 131,34
151,80 407,00 | 27,44 241,80 | 255,97 648,80 | 283,41
HO pe3yHI)TaTaM MOXHO yBIxI}]GTL, qTO0 B DJICMCHTOB. 9TOT XOII qHCHOBOﬁ, HO3TOMy HpI/I

cpenHeM pa3Mep IaHHBIX B Tarantool mpessiiaer
UCXOJIHBIH pa3Mep B 2 pa3a, a pa3Mep JaHHBIX B
MySQL B cpemHeM TpeBEIMIACT pa3Mep HCXOIHBIX
JaHHBIX B 4 paza. DTo OOYCIOBJIEHO TEM, 4YTO
pasmepsl unzexcoB B CYBJl MySQL odens Benuku.

PaccMoTpuM Ha HEOOJBIIOM TMpHMeEpe, Kak
3TOT0 MOXHO H30exaTh. Pa3Mmepbl HMHAEKCOB IO
TEeKCTOBBIM ~ TOJSIM  JIOCTATOYHO OonpIme,
COOTBETCTBEHHO M MOUCK II0 TAaKOMY HHJEKCY Oyner
JoNrHM. B HameM ciydae TakMM TEKCTOBBIM IIOJIEM
SIBJISIETCS. XOII 3HA4YeHHe, KOTOpPOe COCTOUT U3 32
CUMBOJIOB. /711 yMEHBINECHUsS BEIMYWHBI MHIEKCOB
ONHAM U3 BBIXOJOB MOXET OBITh BBEICHHE
IBTEPHATHBHOTO  YHHMKAIBHOTO  3HAYEHHS, IO
KOTOPOMY MOXKET OBITh NocTpoeH nHyekc. [loatomy B
HallleM ciiydae Mbl MOXEM HCIoJib3oBaTh Murmur
hash [13]. UM MOHO MOKpHITH MHOXkecTBO B 2%

700
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5 N

XpaHEHHWH HCIOJIb3YET MEHbIIE MECTa, YeM CTPOKH U3
32 CUMBOJIOB.

Jnst  HarJSIDHOCTH — OTIMYMSA — pa3MepoB
BCTAaBJICHHBIX JaHHBIX OT MCXOAHBIX MOCTPOUM
rpa¢uk. Ha rpadmke cuHMM [BEeTOM 0003HAUNM
MySQL, a opamxkesbim — Tarantool (puc. 16).

ITocneqHUM  BaXKHBIM ~ TECTOM  SBJIACTCS
CKOPOCTH BBITIOJTHEHHS OTEPAIHi ¢ HCIIOJIB30BAaHUEM
coeiMHeHus: Tabiauu. B Hamem ciydae s
TECTHPOBAHUS BHIOCPEM CLICHAPUH M3 TEXHUYECKOTO
3aJaHus, B KOTOPOM HaM TpeOyeTcst U3 TaluuIbl s
NEePBUYHON BCTAaBKM IaHHBIX OTHACIHUTh B pasHbIC
CYIIHOCTH XdIIW M HA3BaHUS KapTHH, IIPH TOM JUIS
KaXXJ0T0 XdlIa COXPAaHUTH CChUIKY Ha Ha3BaHUEC JJIA
CCBUTIOYHOM 1IENOCTHOCTH. Pe3ynpTaTs! IpeicTaBuM B
Tabi.7.

Q Q Q Q
9 D S
\Q" \(\ i (\,)6 " ‘8‘) " \ﬁ:\"

Puc. 16. Pazmepbl BCTaBJIEHHBIX JaAHHBIX (110 OCH OPJAUHAT - CyMMAapHbIii pa3mep B M6, 1o ocu aécumce -
pa3mep ¢aiina B M0)
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Tabéauua 7. Pe3yJsTaTsl ¢ onepanueii BCTaBKH.

Crpoku MySQL (cex) Tarantool (cek)
508 0,06 0
1021 0,11 0,01
6389 0,68 39
12652 1,18 181
27176 2,04 988
31187 3,04 1723
64130 4,46 !
67644 5,13 !
95805 7,16 !
110333 8,69 !
191557 15,79 !
222345 21,06 !
243675 22,17 !
412309 43,13 !
813760 350,95 !
1501105 362,47 !
3528719 840,35 !

Ilo pesynbraraM HCIIONB30BaHMS OIEpaLUl ¢
COEIIMHEHNEM TaOJIMIl MBI MOXEM YBUJAETb, YTO 3TO
eMMHCTBEHHBIN TeCT, B KoTopoM Tarantool ycrymun
mo Oeictpote MySQL. I[ToMiMO 3TOTO HEBO3MOXKHO
OBLIO IO KOHIIA TIPOBECTH TECT M3-3a TOTO, YTO BPEMsI
BEITIOJTHCHUS CITUIIKOM BEIUKO. DTO OOYCIIOBJICHO
TE€M, UYTO AJS BBIIOJIHEHUS OMNEepaly COEJUHEHUS
tabmuir B Tarantool 6suta peannsoBana (GyHKIHSA C
BJIOXKCHHBIM IMKJIOM, IPOXOSIIIMM II0 00OMM
TabmumaM  JUII  TOMCKa  COBMAJACHHA IO
OTIpEICTICHHOMY ~ KIIFO4y. JTO  TOApa3yMeBacT
CJIOKHOCTH ajIrOpuT™Ma N2,

[ToxBOAS UTOTH TECTOB, MOXKHO C YBEPEHHOCTEIO
cka3atb, yTo murpanus Ha CYB/] Tarantool B pamkax
[IOCTaBJICHHOM 3ajaun ycnemHa. EAMHCTBEHHBIM
MOMEHTOM, KOTODPBIH HYX/HaeTcsi B mepepaboOTKe,
SBIISCTCS ~ pealu3alus  COCAMHEHHMS  TaOuuIl
mocpencTBoM si3blka Lua. B oprammsamum Oynet
NPEAJIOKEH IEePecCMOTP CXEeMbl 0a3 JaHHBIX IS
pemIeHus BOZHUKIINAX MPOoOIIeM.

3akiai0uyeHue

B pesynerate BEHINONHEHUS TaHHOW pPaOOTHI
ObL1a pou3sBeaeHa murparus u3 MySQL B Tarantool.
B wuTore ObUTH TONYYCHBI 1B CXEMBI 0a3bl JaHHBIX,
CHOCOOHBIE XpaHUTh HA0OP JaHHBIX, 0003HAYCHHBI
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0 TexHH4YeckoMy 3ajaHuioo. Ilo pesynabraram
TECTUPOBAHUS MOXHO CIIEIaTh BBIBO, YTO MUIDALIUs
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YMEHBIIUT YUCII0 paboUuNX MallNH, KOTOPHIE MBI OBl
UCToJB30BaI B ciydae ¢ MySQL, Tak kak
sK3eMIUTApEI Tarantool ropasmo s¢dexrnenee.

B nepcrexktuBax mis  yaydmieHuss paboThl
TpeOyercst mpoBecTH OoJyiee [JETaNbHBIN aHAIH3
paboTsl ABMKKOB 0a3 manHbIX. OcoOoe BHMMaHHE
CTOMT YIEIHTb CXEMe MHaHHBIX, TaK KaK eclld
ONpenenéHHBIM  coco0OM  e€  W3MEeHUTh, TO
MOJYYUTCs. yYOpaTh HENOCTaTOK, KOTOPbIH ObLI
BBIBIICH B  XOJE TECTHPOBAaHHSA  ONEpaLuil
coequHeHuss Tabmui. BrnobaBok, TpeOyercs Oonee
JeTaJbHO  pa3oOpaTb  BIMSHHE  KOKAOIO U3
napaMeTpoB ISl HAaCTPOWKM cepBepa 0a3 IaHHBIX,
4TOOBI JIOCTHYb MaKCHUMaJIbHOH
NPOU3BOAUTENFHOCTH M TPABUIBHO HCIOJB30BATh
npeIoCTaBlIeHHbIE pecypchl pabounx MammH. Taxxke
st koMpopra paboThl MpeiaracTcs peaan3oBaTh
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Introduction.

As the evolutionary progression of the
population is consistent with the laws of economic and
social life, certain changes are taking place in
demographic processes. Consequently, historical,
economic and social development, and political
processes play an important role in the demographic
situation [2, p.127].

Population growth is one of the characteristics of
Uzbekistan. For example, in 1991 the population of
the republic was 20607,7 thousand people, in 2018 it
was more than 32656,7 thousand people [7, p.18] In
the short period of time, the population of the country
increased to 12049,0 thousand or 158,5 %.

Indeed, one of its main features is the high rates
of birth and natural growth rates in the republic. The
increase in the number of indigenous people in recent
years and the acceleration of urbanization have also
had an impact on demographic processes. At the same
time, the mentality typical to the Oriental people, the
demographic outlook and changes in the population,
and the negative migration balance of the population
remain in effect [3, p.5].

Research methods.

Fergana valley is one of the regions with unique
demographics and socio-economic development. The
area is 18,5 thousand sq.km. and makes up only 4,2%

of the country's total territory. In 2018, 28,6 per cent
of the country's population is in the region, 16,5 per
cent of GDP, 18.5 per cent of industrial production,
26,4 per cent of agricultural output [9, p.11-12] .

Data analysis shows that in the Fergana region,
the population is higher than the area, the gross
domestic product, and especially the industrial output.
Therefore, the growing demographic pressure in the
region has attracted many researchers. Before we can
talk about demographic pressure, let's just say some
about the pressure.

According to the laws of physics, "pressure is the
force that is affecting the surface of the body and
normally directed to the surface" [5, p.346]. Pressure
simply can be described as: "The force acting on the
surface is called pressure.”" It is represented by the

following formula:

P_F
S

Here: F —force, S — surface.

Economic geography and demography can be
introduced as follows: the unity surface - the region,
the power of influence - the growing population in the
period.

In the National Encyclopedia of Uzbekistan, the
pressure is described as "pressure is a physical
quantity representing the intensities of a body that
moves upwardly on the surface of another body" [8,
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If we consider the surface area as a region, and
the power of influnce as the number of population
from this physical concept, we will have the following
simple definition of the demographic pressure:

Demographic  pressure is the intensified
influence of population on the region over a given
period of time. As demographic pressure, 1 sg.km.
economic and social complexes consisting of
population, intensive agricultural lands, water and
recreational resources, food, industrial development,
housing and communal services, and transport. It is
represented by the following formula:

P_N
s

Here: P—demographic presure, N — number of
population and natural resources, S — square [5, p
346].

Demographic pressure at the beginning of the
period is the same as that of the region. However, the
population growth will result in increased
demographic pressure and population density. It can
be seen that the population density depends on the
demographic pressure given to the area. Thus, if the
region, population and socioeconomic indicators are
known, demographic pressure can be easily identified.

Demographic pressure is the ratio between the
population and the level of natural resource
availability of the region. An increase in the
population will lead to increased demographic
pressure. This will result in a decline in the natural
resource supply coefficient. This will give greater
emphasis to socio-economic issues and will allow
rationalization of production capacities, especially
industrial sectors, in the regions.

Prof. Y.l.LAhmadaliyev points out the following
opinions  about  agro-demographic  pressure,
considering that the population's economic activities
are closely related to agricultural lands: "The first
block will explore the agro-demographic type of
agricultural anthropogenic pressure. Indicators for this
type of agricultural anthropogenic pressure are
estimated as the number of rural population (in

person) per 1 sq. Km and per capita (hundredth)
irrigated cropland "[1, p.78-79].

Prof. A.S.Soliev described the demographic
pressure in the Ferghana region as follows: "The
Fergana Valley ... has a big demographic burden, with
an average household size. The combined effects of
population and the economy are characterized by
specific  stress, strong antropogenic pressure.
Therefore, the main socio-geographical problem of
the region should be to simplify this pressure and
create appropriate conditions for the life and activity
of the population. Indeed, high demographic pressure,
low water and shortage of land and water resources
require the development of new, modern industrial-
innovative development strategies and trends in the
socio-economic development of the region "[4,
p.243].

Summarizing the above mentioned data, the
demographic pressure factor can be used as follows:
Here:— coefficient of demographic pressure;

— the number of the population of the region
explored, the complex of natural resources and socio-
economic indicators;

— the population of the country, the complex of
natural resources and socio-economic indicators.

Based on this coefficient, a comparative analysis
of the demographic and regional economic and social
issues of the regions is being carried out.

In calculating demographic pressure, the
population of the republic performs its duty as
denominator. Demographic pressure of the population
is equal to 0,20 in the Zarafshan region, the southern
region is 0,17, the Lower Amu-Darya region is 0,11,
the Mirzachul region is 0,06, and the Fergana region
equals to the coefficient of 0.28. The demographic
pressure factor across the country is extremely high in
the Ferghana region due to the population density. The
demographic pressure coefficient is also high in the
Zarafshan region, with moderate rates in the southern
region and low indicators in the Lower Amudarya and
Mirzachul regions (Table 1).

Table 1. Some comparative indicators of the regions of the republic (01.01.2018)

Ne | Regions Area, Share as to | Number of | Share as to | Coefficient of
thousand area, population, number of | depographic pressure of
sg.km percentage thousand population, regions

people percentage

1 Tashkent 15,59 3,5 5326,1 16,3 0,16

2 Mirzachul 25,49 5,7 21409 6,6 0,06

3 Ferghana 18,50 4,1 9331,5 28,6 0,28

4 Zarafshan 168,08 37,4 6548,3 20,0 0,20

5 Southern 48,67 10,8 5662,6 17,3 0,17

6 Lower 172,64 38,5 3647,3 11,2 0,11

Amudarya

The table is made by the author based on data of the state statistics committee of the republic
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During the exploration period from 1991 to
2018, the population of the republic grew by 158,5 %.
The highest population growth rates were observed in
the southern region (187,1 %). Lower Amu-Darya
(156,1 %) and Zarafshan (160,6 %) regions has
medium rate. The lowest indicator was recorded
(125,0 percent) in the Tashkent region. Population
growth rates, in turn, have increased the share of some
regions (South and Ferghana), but contributed to a
decrease in the share of the Lower Amu-Darya and
Tashkent regions in the national population. Thus, in
1991, the Southern region covered 14,7 % of the total
population of the republic, and its share in 2018 has
increased significantly and increased by 17,3 %. This

process will continue in the future, and by 2050 its
share will reach 20,1 %.

The share of Ferghana region increased from
26,9 % (1991) to 28,6 % (2018). The contribution of
this region is expected to grow in the future and will
rise by 31 % in 2050. The share of the Lower Amu-
Darya region decreased by 0,1% in 2018 compared to
1991. In 2050, 10,9 % of the population in the republic
is predicted to correspond to this region. While the
share of the Tashkent region is 20,7 percent at the
beginning of the period, it dropped to 16,3 percent in
2018. According to estimates, the share of the region
in the country will continue to decline in the future,
and by 2050 it will be 13,7 % [6, p.127-130] and will
decrease by 7,0 % compared to 1991 (picture 1).

1991

11.3 20,7

19, \Jm

2018
11,2

20‘

N

28,6

2050
10,9 13,7

20,1 “')6’5

.

20,8

= Tashkent = Mirzachol
Fergana Zarafshan

= Southern = Lower Amudarya

Picture 1. Change in the share of regions according to the number population

As you know, the data on the volume of GDP
and their per capita distribution are one of the main
socio-economic indicators of the regions and on the
basis of which certain conclusions are reached on the
social status of the population.

GDP in the republic in 2018 will reach 407514,5
billion soums and increased by 5,1 % compared with
2017 [10].

Table 2. Gross Domestic Product of the Republic of Uzbekistan and per capita distribution (2018)

GDP in billion soums Per capita GDP in | Share of regions in GDP,
thousand soums percentage
Republic of Uzbekistan | 407514,5 12365,6 100,0
Republic of | 14185,2 7642,9 3,5
Karakalpakstan
Andijan 27121,6 8923,9 6,7
Bukhara 21151,9 8830,3 5,2
Jizzakh 11820,2 8830,3 2,9
Kashkadarya 28412,2 8932,1 7,0
Navoiy 21729,0 22489,1 5,3
Namangan 181414 6654,7 45
Samarkand 31187,4 8295,8 7,7
Surkhandarya 17061,9 6712,5 4,2
Syrdarya 8200,5 9966,6 2,0
Tashkent 38398,7 13333,4 9,4
Fergana 25181,2 6895,7 6,2
Khorezm 15154,2 8325,6 3,7
Tashkent city 53287,1 21419,4 13,1
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Tashkent region is dominated by GDP volume.
In particular, the largest share of the republic was
found in the city of Tashkent (53287,1 billion soums),
while Tashkent region (38398,7 billion soums)
occupies the next place. The share of Samarkand
region is (31187,4 billion soums) more than Zarafshan
region and the share of Kashkadarya region is
(28412,2 billion soums) more than the Southern
region. In Fergana region, while Andijan (27121,6
billion soums) and Fergana (25181,2 billion soums)
regions have made more products, they have
indicators among the regions. Regions are
characterized by the small size and weight of the

Mirzachul region. In particular, in Syrdarya region
8200,5 billion soums were created, which made up
11820,2 billion soums in Jizzakh region (Table 2).

In the Republic in 2018 the average per capita
income was 12365,6 thousand soums, in Navoi region
it was equal to 22489,1 thousand soums and it was the
highest among the regions of the republic. The gross
domestic product made up 21419,4 thousand soums in
Tashkent and took the second place. Also, GRP per
capita in Tashkent region exceeded the national
average. It should be noted that the GDP per capita is
lower than the national average.

11,2
355,6

“ ', 4,2
-

N

10,9

16,3

—

28,6

= Tashkent

7.2 = Mirzachol

\’ Zarafshon
4.9 .
18,2 ‘a Southern
17,4 = Lower
Amudarya

Picture 2. Regions, population and GDP share, percentages

According to the analysis, the Tashkent region is
one of the highest in terms of urban and socio-
economic development, especially in terms of gross
domestic product and industrial output. As the size of
the Lower Amu-Darya region is the biggest, it prevails
over all regions, occupying the lowest population and
GDP in the republic. However, the Fergana region,
which is the largest in terms of size and size of
population, occupies the second place in the country
after Tashkent and Zarafshan regions. In this region,
per capita GDP is below the national average. In the
region where the demographic pressure is high, the
decline in basic human and economic indicators,
correspondingly, requires rapid development of the
industrial sector (Picture 2).

References:

1. Ahmadaliev, Y. I. (2014). Geoecology of Land
Resources Use. (pp.78-79). Tashkent: Science
and technology.

2. Kayumov, A. A., Yakubov, O. S., & Abdullaev,
A. G. (2011). Principles of population

Conclusion.

Demographic pressure is rising in all regions of
the country. Taking into account that this process will
continue in the future, to mitigate and promote the
population migration in regions with relatively less
populated and natural resources to reduce
demographic pressure, including money rewards,
establishment of housing and tax rates at zero
redundancy, improving labor resources use, the
creation and support of innovative projects, including
migration businesses in foreign countries [2, p.127]
and labor migration, creating conditions for private
entrepreneurship and business in the key industries -
agricultural, industrial and social infrastructures are
the main tasks.

geography and demography. Tashkent: Science
and Technology.

3. Qodirov, R. B. (2016). Population and labor
resources in the Ferghana region. (p.168).
Tashkent: Navruz.

Philadelphia, USA

263

2 Clarivate
Analytics ™/




ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829  PHUHII (Russia) =0.156  PIF (India) =1.940

Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500  SJIF (Morocco) =5.667  OAJI (USA)  =0.350

Soliev, A., et al. (2010). Socio-economic
development of regions of Uzbekistan. (p.243).
Tashkent: Mumtoz soz.

Strelkov, S. P. (1977). Mechanics. (p.346).
Tashkent: Ukituvchi.

Temirov, Z. (2018). Forecasting population size
in Fergana region. Information,
Tashkent,Volume 53, pp.127-130.

7. (2018). Demographic Yearbook of Uzbekistan.

(p.18). Tashkent.
8. (2001). National

Volume 2, p.160.

9. (2018). Annual statistical collection of regions of

Encyclopedia of Uzbekistan.
Tashkent: National Encyclopedia of Uzbekistan,

Uzbekistan. (p.11,16). Tashkent.

10. (n.d.). website information. Retrieved 2019,

from www.Stat.uz

Philadelphia, USA 264

2 Clarivate
Analytics indexed


http://www.stat.uz/

ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500  SJIF (Morocco) = 5.667  OAJI (USA) = 0.350
QR — Issue QR - Article

International Scientific Journal
Theoretical & Applied Science

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

Year: 2019 Issue: 07 Volume: 75

Published: 24.07.2019 http://T-Science.org

SOI: 1.1/TAS DOI: 10.15863/TAS

Oybek Kamilovich Komilov

Andizhan State University

Doctor of Historical Sciences (DSc),

Professor of the chair of “Theory of civil society”,
Republic of Uzbekistan

THE HISTORY OF THE DEVELOPMENT IRRIGATION AND LAND-
RECLAMATION IN UZBEKISTAN AND ITS EFFECTS (1950-1990)

Abstract: In the article it is analyzed the policy of the centre of the further strengthening mono cultural clap in
Uzbekistan that in undertaken measures on building of large irrigation canals and pumping stations in republic on
the bases of archival sources and periodical materials in 1950-1990.

Key words: irrigation, land-reclamation, irrigation canal, pumping station, siphon, collector, drainage,
development, water reservoirs, Soviet government, centre, cotton monopoly.

Language: English

Citation: Komilov, O. K. (2019). The history of the development irrigation and land-reclamation in Uzbekistan
and its effects (1950-1990). I1SJ Theoretical & Applied Science, 07 (75), 265-269.

Soi: http://s-0-i.0rg/1.1/TAS-07-75-42

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2019.07.75.42

Classifiers: Geography. History. Oceanology. Meteorology.

Introduction.

In agriculture system of all countries around the
world, as well as in ensuring the success of their
economic development, irrigation and reclamation
industry has always occupied an important place. In
particular, the local agricultural irrigation traditions
gradually evolved over the centuries, and the culture
of irrigation, peculiar to each country, has obtained its
own unique and individual characteristics. After
getting Independence in the Republic of Uzbekistan in
its irrigation system, as well as in every other sector of
the country, huge radical reforms, entailing significant
changes were made. Applying and exploring the
modern methods and experience in reclamation
received much attention, as the aim was to maintain
the whole agriculture system through appropriate
irrigation. The reason was that “...our agriculture is
the irrigated agriculture. Huge channels, irrigation and
drainage network in conjunction with irrigated fields
form the united complex of the water and the land”[1,
p.310].

Research methods.

Indeed, it is appropriate to note that the irrigation
and drainage sector has always occupied an important
place in society. Truthful investigation and study of

the past activities in the irrigation processes will have
a significant impact on their future development.
From this perspective, the study of irrigation history
of the twentieth century, namely the Soviet period in
the system of irrigation up to the era of Independence
(1950-1990 years) in the spirit of our National Idea is
one of the most urgent tasks. Since the 50s of the
twentieth century, the Soviet government made a
special emphasis on the development of irrigation,
land reclamation and mechanization, as well as on the
construction of irrigation facilities. All these actions
had an aim to develop the cotton production in the
country, and all forces were thrown into this
production with the only purpose to achieve high
productivity in it. In the 60s, the widespread use of
virgin and fallow lands, construction of reservoirs -
system of ditches, as well as the usage of river water
in large amounts for irrigation, has deteriorated the
quality of water in those rivers’ pools. The regularity
of such actions led to the fact that arable land began to
go out of service; land reclamation condition
deteriorated and fell into disrepair; the salinity of the
soil increased - and all these in unity contributed to a
drop in yield.

The thesis points out that to ensure the rapid
development of cotton growing the totalitarian
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government used to issue multiple series of decrees
and orders. Naturally, as irrigation works in those
decrees and orders received the most serious
consideration. Among them, the decree of the USSR
Council of Ministers and the CPSU Central
Committee "On the further development of cotton
production in Uzbek SSR on 1954 - 1958 years" from
February 9, 1954, which planned the expansion of
irrigated areas (600 thousand hectares, including the
cotton fields on 300 ha.), significant land
improvement and providing the rational use of water
in the state and collective farms [2, p.96]. The
decision, along with the development of cotton
production confirmed the increase of its monoculture
policy in comparison with the previous years.

Under the influence of the colonialist
government’s agricultural policy in the 50-60s of the
XXM century the amount of irrigated area in the
country increased rapidly. Including the fact that,
during the seven-year period (1959-1965)
commissioning of irrigated land totaled 381.8
thousand hectares, which for years was divided as
follows: In 1959 it was 27.0 thousand hectares, in
1960 - 42, 0 thousand hectares, in 1961 - 40.0
thousand hectares, in 1962 - 74.0 thousand hectares,
in 1963 - 80.0 thousand hectares, in 1964 - 56.0
thousand ha, in 1965 - 62, 8 thousand. ha [3, p.254].
At the same time, the Soviet Government has created
many artificial canals and pumping stations to provide
water for hillside areas where the natural irrigation
was not possible. Many activities to improve and
maintain their technical condition have been
developed. On July 12, 1952 the Ministry of cotton
production of the USSR issued a decree "On measures
to improve the technical condition of the Great
Fergana Canal named after Stalin."

The main objective pointed here was the
extensive use of water resources in order to improve
the technical condition of the channel, and the
development of irrigation of the Ferghana Valley. In
accordance with this decree, the Minister of Water
Resources of the Uz SSR and the Chief Operating
Manager of the Big Fergana Canal received the order,
in the term of 3 months in cooperation with the local
organizations, to optimize the staff of the
management, and to provide the controlling and
hydro-technical  areas  with  highly  skilled
professionals. During 1953, it was entrusted to make
cleaning of the Grand Fergana Canal in the area from
the dam of Kuyganyar untill the Asaka siphon, and
complete cleaning of the South Fergana Canal. In
1955-1959, in the Fergana Valley they built 9
pumping stations, providing water for 10 thousand
hectares. At the same time, the collector-drainage
system’s length has reached 37 thousand km. In order
to avoid the disappearance of the filtered water, during
seven years (1959-1965) in the areas with water
shortage, 545 km of water channels were covered by
concrete.

On February 17, 1970, the Central Committee of
Communist Party of Uzbekistan and the Council of
Ministers of the UzSSR adopted a resolution "On the
second stage in the construction of the Amu-Bukhara
Canal." It noted that the transferring the water from the
Amu Darya and the oasis of Small Zarafshan for the
first phase of construction of the Amu-Karakul and
Amu-Bukhara Canal has increased the water supply of
irrigated land in Bukhara, Samarkand and
Kashkadarya regions. It was promised, that the
commissioning of the second phase of the channel
would allow increasing cotton procurement to 100
thousand tons; to receive additional horticultural
products and more fully utilize the capabilities of
agricultural production. However, these actions, in
their turn, led to even more strengthening the Soviet
policy of the cotton monoculture in comparison with
the previous years.

The article presents the facts that following the
decree of the Central Committee of CP of Uzbekistan
and Council of Ministers of the Uz SSR from
December 21, 1964: "On measures for the expansion
of irrigated land in the Samarkand, Bukhara and
Kashkadarya regions, as well as updating the
technology of irrigation systems and further increase
in the water supply of irrigated areas”, in January 6,
1965 the Ministry of Water Resources of UzSSR
issued an order. According to it, the Ministry of
Production and Procurement of Agricultural Products
in cooperation with the Ministry of Water Resources
accepted the proposal of the Executive Committees of
Samarkand, Bukhara and Kashkadarya regions and
made the decision to develop, over the 1965 -1970
years, 94 thousand hectares of reserve and new lands,
including 15 ha - for the construction of the Amu-
Karakul canal, 24 thousand ha - for the construction
of the Amu-Bukhara canal, 27 ha - to increase
Kattakurgan reservoir, and on the areas which have
made an offer — to develop 28 thousand ha — for
Chimkurgan, Pachkamar and Kalkamin reservoirs
construction [4, p.141].

The Soviet government from year to year
continued to increase investment funds for the
development of the water management and the
rehabilitation of land. In particular, into this industry
in 1951 72.9 million rubles were invested, in 1952 -
54.4 million rubles, in 1953 - 82.7 million rubles.
From 1953 to 1955, about 450 million rubles were
spent. In 1955, in the water sector there were 800
excavators, about 700 different mechanisms for
digging earth and 137 dredging pumps.
Mechanization of soil works grew by 70%. In the next
five years, funds spent for irrigation system have
increased even more. "If in the 1956-1960 years 402
million rubles has been spent for this industry, then in
1961-1965 it was 951 million rubles, in 1966-1970 - 1
billion 793 million rubles, in 1971-1975 - 3 billion 750
million rubles, in 1976 -1980 - 5 billion 750 million
rubles, in 1981-1985 - 6.4 billion rubles."[5, p.58]
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On February 12, 1978 the board of the Ministry
of Land Reclamation and Water Resources of UzSSR
adopted a resolution "The results of implementation
of the plan for the capital construction and contract
work of the Ministry of Water Resources Uz SSR
project organizations for 1977 and the tasks for
1978"[6]. This resolution notes that during 1977 the
Ministry of Water Resources has used the capital fund
in the amount of 652.1 million rubles (or 100%). From
that, 539 million rubles were spent on the construction
and installation works. The plan for the
commissioning of new irrigated land is exceeded by
103% (total 43.0 thousand hectares while only 41.56
thousand hectares were planned), the plan for land
reclamation is exceeded by 118%, and the plan in
providing water for the irrigated land is exceeded
twice.

Arranging and maintaining of irrigation and
reclamation work at a high level directly depends on
the skills of personnel working in this area. However,
in the Soviet period, only specialists of Russian
nationality filled the offices of water conservancy
industry. In 1955, in the secondary educational
establishments - technical schools, training staff for
the field of irrigation systems, from 2483 students
only 1056 (42%) were representatives of the local
population, among whom there were only 7 girls -
Uzbeks. In some technical schools due to lack of
classrooms, classes were held in two shifts, and
because of the lack of dormitories, 1,700 students
were accommodated in the private houses [7, p.44].

In training irrigators with higher education,
Tashkent Institute of Engineers of Irrigation and
Mechanization in Agriculture, during the tenth Five-
Year Plan period (1976-1980) the system of training
of engineers has become more appropriate. In
particular, "It is in this five-year period by 18
faculties, functioned in its three branches, 14.5
thousand students were trained (including 9000 full-
time students). They were educated at 14 different
engineering and technical fields. The annual reception
at the institute was 3740 people. Each year, it released
1980 engineers (of which more than 1500 had full-
time of study). During its working years, for the needs
of the national economy, the Institute has trained
totally of more than 28,000 professionals, including
7350 of specialists released only during the tenth Five-
Year Plan.”

In 1981-1982, the Ministry of Water Resources
of UzSSR and the Ministry of Agriculture received the
order to send to the organization of water management
in its state and public sectors 839 engineers, and 1383
technician in land reclamation, as well as a large
number of experts on electrification, mechanization
and hydro-technical construction. In 1983, the UzSSR
water management organizations were provided by
engineers in land reclamation almost up to 74% (in
1980 the figure was 68%) [8, p.24]. During the
Eleventh Five-Year (1981-1985) among the total

number of the trained staff, the machine operators
were 63.4%, irrigators - 14.2%, breeders - 13.4%.
Totally 212 permanent courses organized at

vocational - technical schools conducted their
training.
Irrigators  from  Uzbekistan  effectively

participated in the construction of irrigation facilities,
not only within the country but also abroad. As a result
of the activities, carried out within the framework of
Uzbek-Afghan cooperation 25 million hectares of
previously abandoned, thirsty land were irrigated. "In
the new lands large mechanized state farms were built.
They were specialized in the production of citrus,
olive, meat, and dairy products."” With the help of
Uzbek professionals in the center of the Nanhargar
region of Afghan — the city of Jalalabad — such farms
as "Hadda", "Jumhuriyat", "Batikot" and "Ghaziabad"
were put into operation. In particular, in the works for
processing and commissioning of 2200 hectares of the
stony soils, located in the farm "Jumhuriyat™ an Uzbek
hydraulic engineer T. Hodjiboev actively participated
[9]. In the reclamation of 50 thousand hectares of
West Maskene steppe in Syria a qualified hydraulic
Uzbek engineer A. Ra'zakov participated [10].
Totally, 26 state farms contributed in the case of the
steppes’  development.  Hydraulic  engineers
S.Yakubbekov, D. Karimov and S. Samsakov took
part in the various activities of the project. Uzhek
irrigators D. Kuldashev, O. Rahimboev, A. Khasanov,
A. Vohidov, Y. Qodirov, N. Abdullayev, T. Kenjaev,
I. Nazirov, and M.Abdullayev took part in the work
on the reclamation and commissioning works in the
state farm "Mezerpane" located in Nampula province,
Republic of Mozambique. Among them, D.
Kuldoshev from Andizhan (Uzbekistan) actively
participated in the works on operation and
maintenance of the "Namioza" Reservoir - small
reservoir with barrage (the volume - 1 million 200
md.), and the Reservoir "Impiezi" (the volume - 1
million m®). On his initiative, on the farm 14 hectares
of land and savannah, overgrown with bushes, were
assimilated in 1981-1983. Thus, the funds allocated
by the Soviet government in the construction of water
management, aimed primarily at the development of
cotton production and at obtaining a greater yield from
it. However, the financial resources spent on this
sector for the most part did not justify themselves. In
the training system for the irrigation field one-sided
principle predominated. Nevertheless, in spite of
colonial conditions, which Uzbek people were in,
experienced and highly skilled irrigators have grown
in its midst, who took an active part in the land
reclamation and the construction of irrigation facilities
in foreign countries. Construction of irrigation
facilities and commissioning of the irrigated land by
agriculture successively continued throughout the
Soviet period.

However, since the second half of the 70s the
amount of irrigated land started to decline sharply
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from year to year. In particular, if in 1976-1980 482.1
thousand ha of land was put into operation, then in
1981-1985 this figure fell to 429.9 thousand ha, and
finally in 1986-1990 the figure was only 159.4
thousand ha. However, despite the fact that in this
period enough funds were allocated for the land
improvement, the quality of the land was not
satisfactory. In particular, "according to the data for
1986, 15 per cent of 500 thousand ha of irrigated land
did not meet the necessary requirements." All the
conditions mentioned above led to a decrease in yield
obtained from the irrigated fields and to dropping
them out of operation in agriculture. The Soviet
Government and its officials from year to year
extended their policy on the construction of water
reservoirs. In particular, "Related to the construction
of irrigation systems during 1981-1990 in the
Republic the number of active reservoirs reached 23,
construction of 15 was still going on, and there were
carried works on designing of 6 more new reservoirs."
As is clear from all of the above information, the main
goal of the Soviet government in the construction of
reservoirs was saving water and developing cotton
growth.

In 1981, in Namangan region in the state grape
farm "Samarkand," the executive committee of the
district council, based on the decision from 14 July of
the same year, has allocated 630 liters of water, which
made 65% of total plants water maintenance. Besides,
in a result of numerous breakdowns at pumping
station "Kukumboy" and its negative impacts on the
environment 100 hectares of cotton, 90 hectares of
maize, 10 hectares of beets, and 16 hectares of gardens
have dried up, thus, the station did not justify the costs
allocated for its construction.

Carrying regular activities on the development of
land and excessive construction of irrigation facilities
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OCOBEHHOCTHU ITPABOBOTI'O CTATYCA YYACTKOBBIX YIIOJTHOMOYEHHbBIX MUJINIIUU B
KBIPT'BI3CKO#M PECITYBJIMKE

Annomayusn: B cmamve paccmampusaemcs npagogo Cmamyc y4acmKo8020 YHOIHOMOUYEHHO20 MULUYUL
yepes ananus 20Cy0apCmeeHtbLx NPOPAMM U CReYUAIbHbIX aKmos 6 cghepe opearnos enympennux den Koipevizckoi
Pecnybnuxu.

Knrouesble cnosa: yuacmrogulii YNOAHOMOUCHHbIU MULUYUU, OP2AHbL GHYMPEHHUX O€ll, UMUONC MUIUYUL,
g3aumooelicmeue MUIUYuy u 0bujecmea, 6e30nacHOCMy CIMpPAHbL.

Brenenue 1o oOecHeyeHnIo TPaBONOpPsAIKa, MpaB M CBOOOX

B coBpeMeHHbBIX YCIOBHUSIX MEpexo]i Ha HOBbIC rpakiaH, oXpaHe 0OIeCTBEHHOTO MOpsiKka U 00pbOe
MPUHINIIB JEATEILHOCTH OPTaHOB BHYTPEHHUX JIETT B ¢ mnpecrynHocTbio [IpaButensctBo  KbIpresckoit
Keiprei3ckoit Pecriybnuke oOycioBieH NMpaBOBBIMH, PecnyOnnku yTBEpMiIo Mephl 10 pehOpMHUPOBAHUIO
9KOHOMHYECKHMHU u COIIMATTbHBIMH BHYTPEHHUX OopraHoB Keipreisckoil PecrryOmukm.
npeoOpa3oBaHUsIMH, IPOUCXOMIIIMMH B  HalleH CoriacHo  TOCTaBJICHHBIM  3a7a4aM 110
CTpaHe BO BceX cdepax OOIIECTBEHHOH KH3HH. peanuzanuy, OZHOW M3 Mep Mo pedOopPMUPOBAHUIO
JlelicTByrommass ~ IIpaBOOXpaHHUTENbHAss  CHCTEMa, OpraHoB BHYTPEHHHUX [l ObIJIO: HEOOXOJUMOCTD
SBISSIC  ONHMM W3 OCHOBHBIX  (bakTOpOB YKPEIUICHUS. B3aUMOJEHCTBUS MEXIy MUIULUEH U
TPaXJaHCTBEHHOCTH, HE OTBEYAeT COBPEMEHHBIM 00IIeCTBOM Ha OCHOBE IPHHIMIIOB COIMAIBHOTO
BBI30BAaM M yrpos3aM, pedopMupyeTcs B LeNsIX MapTHEPCTBa, KOTOpbIE ObI padoTamy BMecTe s
MTOBBIIIICHUS 3¢ PEKTHBHOCTH obecnieueHHS MPEIOTBPALICHUS  IMPECTYITHOCTH, nmpaBo  H
0e30macHOCTH rocyJapcTBa 1 o0IecTBa. oOmecTBeHHas1 0E30MACHOCTD U pa3BUTHE MHCTUTYTA

PykoBoactBysice  cr. 88  KoHctuTyiuu TPOKIAHCKOTO  KOHTPOJS 32  JIEATENbHOCTHIO
Keipreizckoit Pecyomuku [1], Ykasom Ilpesunenta MWJIAIAA, OCHOBHBIM TIOKa3zareneM 3(pdekTuBHOMI
Pecniyonmuku  Keipreizcran  «O  HanmonanbHoi paboThl MUIIMIMU JIOJDKHA ObLIa CTaTh ITyONUYHAs
CTpaTerny yCTOHYMBOTO pa3BuTHA KbIpreisckoit OIICHKA TTOJIHOTHI M CBOEBPEMEHHOCTH PEarnpoBaHUs
Pecniyonmuku Ha nepuoxn 2013-2017 romos» ot 21 Ha oOpaumieHuss M KajJoObl TpaXIaH; Mephl,
ssaBapsi 2013 roma Ne. 11 [2], B mensax peanu3aiuu Mep MPUHUMAaeMble MHJIUOHEH Ui  BOCCTAHOBIICHHS
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HAPYIIEHHBIX [paB IPaXIaH, JOJDKHBI  ObUIM JEATENBHOCT OPraHOB BHYTPEHHHUX €Nl KACAKOTCS
O6eCHqu/IBaTB IMIPaBOIOPAAOK U 06meCTBeHHyIO MMPAaKTUYECKU BCCX TIpaKAaH KLIprLI3CTaHa. 3TO
6€30MacHOCTh; TMOBBICUTH 3(PPEKTHUBHOCTH PAOOTHI CBHJIETEIIBCTBO TOTO, YTO OPraHbBl BHYTPEHHHX eI
OpraHoB BHYTPEHHHMX €, C LENbI0 YIydYlIeHUs (MuIMIHS) 1o 00Bbemy, Ppa3sHOO0OpasHIo
JOBEpHS. TPaXIaH K JEATEIbHOCTH MUIHIINH, peryaupoBaHusl, KOHTPOJIS, pasperieHuit,

MOBBICUTh YPOBEHb COLMAIBHBIX M FOPHIMYECKUX
YCIYT HacelIeHHIO, YTOOBI NEHCTBHUS MHJIMLIUKN ObUTH
MPO3PavYHBIMU Y TOHSTHBIMH JIFOJSIM, NOJIY4aTb WX
MOIICPIKKY 1 0100penue[3].

IIpu 3TOM Bes 1ESTENBHOCTh MIUIUITUH JTOJDKHA
ObuTa OBITH OPHECHTHPOBaHA Ha OOECICUCHHE B
MOJTHOM O0BeMe: 3alUThl HEOThEMIIEMBIX IIPaB U
cBOOO JNHWYHOCTH; TOIJEPKAHUSA OOIIECTBEHHOTO
NIPaBOIIOPSI/IKA; TMPOQHIAKTUKY IpaBOHApYIICHUH,
pPacKpbITHS W PAcCleIOBaHUS  MPECTYIUICHUH;
MIPEOCTaBJICHUS MOMOIINM W IPaBOOXPAHUTEIBHBIX
YCITYT HACEJICHUIO.

[Hoznnee, Mepbl 1o yTpaTwid CUly B
COOTBETCTBUU C TIOCTaHOBIeHHeM IIpaBuTenscTBa
Keipreizckoit Pecrrybmmxu ot 20 urors 2018 roma Ne
291 "O nmpu3HAaHUM YTPATUBIIUMU CHIIy HEKOTOPBIX
pemenwnii [lpasutensctBa Keipresckoii PecryOnmmkn”
[4].

Heo0xoauMo OTMETHTh, 4YTO 3HAYHUTENIBHYIO
POJIB BOIIpocaM 0e30IacHOCTH CTPaHBI OTBOJIUTCS U B
HBIHE MTPUHATOW HallmoHambHOM cTpaTerny pa3BUTHS
Keipreizckoit  PecyOnmmkm  wa  2018-2040 T,
yrBepkJieHHON VYka3zoMm Ilpesumenta Ksipreisckoit
Pecry6mmkm ot 31 okTsi6ps 2018 roma Ne 221 5], roe
3aokeHo BujeHue crpanel B 2040 romy craTh
CcTpaHOU c Oe3omacHOM cpenoi JUISt
JKU3HEICATEIbHOCTH 4eJloBeKa, O0ecreYnBaromeit
cocTosiHie (PU3HUECKOH 3allUIEHHOCTH O0LIeCTBa 1
ero cTabuinbHOE COIMAIBHO-3KOHOMHYECKOE
pa3BUTHE, YCTOWYMBAasi K BHEUIHUM W BHYTPEHHUM
HEraTHBHBIM BO3JICHCTBUSIM MOJIUTUYECKOTO,
9KOHOMHYECKOTO, COLIMAJIBHOTO, BOEHHOTO,
TEXHOT'€HHOT0, HHPOPMALIMOHHOTO, YKOJIOTUIECKOTO
W WHOTO XapakTepa, OCHOBAaHHAs Ha NPUHLHUIAX
PaHHETO NpexynpexaAeHUs BO3HUKAIOIIUX PUCKOB U
YIpo3 I 4eI0oBeKa, 0OIecTBa U TOCYIapCTBa.

B kadecTBe OCHOBHBIX 334 MO AOCTHXECHHIO
Oe3omacHOCTH CTpaHel o0o3HawaeTcst Ooppba c
KOppYIIIHEH, OBBIIICHHE 0€3011aCHOCTH YIaCTHUKOB
JIOPOKHOTO JIBIDKEHUS, MpeaynpexaeHue
pacupoCTpaHeHUs] pafvKalin3Ma M SKCTPEMH3Ma,
MoJepHu3auus apmuu. Ha ceronsamuuil ness, eue
He  pa3paboTaHO  CHENHMAIBHON  MPOrpamMMbl
JIAIbHEHIero pa3sBUTHsS OPraHOB BHYTPEHHUX el
Keipreizckoit  PecmyOnwkm B COOTBETCTBHH €
HanuonaneHoit ctpaterun passutus KsIpreizckoit
Pecriy0Oimku Ha 2018-2040 1T

IIpaBoBoii aHanW3 cTaTryca Yy4YacTKOBOIO
YIOJHOMOYEHHOI'0 MMJIMIMH B HOpMax
3akoHoAaTeabcTBa Kbipreisckoii Pecnyoankm.

B cumy crosimux 3amad, a TaKKe BBITIOTHAEMbIX
(yHKIMHA, WCTIONB3YyEeMBIX CPEICTB M MpPOLEAYp B
npoiecce obecredyeHus IpaB U CBOOOA JTMYHOCTH

YCTaHOBJICHUS M OTpaHUUYCHUS (YHKIHMH SBISTFOTCS
HanOosiee BOXHBIMH M IMPUOIMKEHHBIMH K HapoIy
MHCTPYMEHTOM TOCYIapCTBEHHOH BnacTH. OgHaKO
c(hOpMHUPOBABLIMICS B IIOCIIETHEE BPEMsI B 00IIIECTBE
HEraTHBHBIN UMUK MUJIMLIUH 00513bIBACT IPUHUMATD
HEMEIJICHHBIC MEpbl Ul IOBBIIICHHUIO aBTOpUTETa
OpraHOB BHYTPEHHUX JEII.

Taxk, o pe3yiabTaToM HCCIIEI0OBAHNS
Amnanutnueckoro IlenTtpa Nzyuenus
Ob6mectBenHoro Muenust u Ilpornosuposanus EL-
PIKIR [6] 48% HaceieHus He 3aMETHIU
MOJIOKUTETHHBIX H3MEHEHUH B paboTe COTPYIHHUKOB
BHyTpeHHUX Jnen, 10,5 % 3ameTunu HeraTHBHBIE
W3MEHEHMSL.

CraHOBHUTCS OYEBHAHA 3HAYUTENBHAS POJIb
y4yacTkoBbIX B pedopmupoBanun OB/l Cmyxoda
YYaCTKOBBIX YIOJTHOMOUYCHHBIX MIJIUIMU SIBIISICTCS
ONHMM W3 LEHTPAJBbHBIX MOJpPA3ACICHUI OpraHoB
BHYTPEHHUX JieJI, YTO OOYCJIOBJIIEHO HE TOJIbKO €e
MHOTOYMCIICHHOCTbIO, =~ HO ¥ TIOBCEAHEBHOI
MPUOIMKEHHOCTHIO K )KM3HEHHO Ba)KHBIM HHTEpECam
HaceJIeHHus. JTa mpobiieMa Hanbojee OCTPO CTOWT B

CeJIbCKOM MECTHOCTH, rac y‘{aCTKOBHﬁ
yHOHHOMO‘-IeHHLIfI MWJIMOUA  3a49aCTYI0  SIBJIACTCA
CIANHCTBCHHBIM OpeACTaBUTCIIEM OpraHoB

BHyTpeHHUX jen. Ckopee Bcero, UMEHHO Y4acTKOBBIC
VIIOJTHOMOYCHHBIE MIJIMIIUN CIIOCOOHBI OBITH TeM
3BEHOM, C MOMOIIBI0 KOTOPOI'O MOYKHO OCYIIECTBHUTh
MOCTABJICHHBIE 3a/a4d, TaK KaKk HWMEHHO OHH
€XEJHEBHO oOmarorcs c HaceJIeHUEM
00cTy’)KnBaeMON TEepPUTOPUH, UMEHHO OHH JIOJDKHBI
OBITb B Kypce BceX NpoOJIeM, KOTOPBIMH JKHUBYT
rpakJaHe ydacTKa M HMMEHHO K HHM B IEPBYIO
odepenh 00paarTcs 3a MOMOIIBIO.

VYuuTeiBag Bce 3TO, Ha TIEPElOBYIO pOJb
BBIXOJIIT YYACTKOBBIE KaK MPEICTABUTEIH HE TOJBKO
OpraHOB BHYTPEHHHUX [€J, HO U B LEIOM Kak
MPECTaBUTENI  NPABOOXPAHUTEIBHBIX  OPraHOB
0COOEHHO 3TO IMPOSBISIETCS B CENBCKON MECTHOCTH H
COOTBETCTBEHHO BO3pacTaeT pojb M 3HAUYUMOCTD

YYacCTKOBBIX BO B3aUMOJCHCTBHM C MECTHBIM
HaceJICHUEM.

Cryx0a Y4aCTKOBBIX YITOTHOMOYEHHBIX
MUJTULINH, Ybsl JIeSITeIbHOCTD dopmupyet

oOIIecTBEHHOE MHEHHE HacelleHHs 00 opraHax
BHYTPEHHUX JIeJ B [1eJIoOM. Besib MIMEHHO ITpu JTMYHOM
oOmeHnn JrOAeH €  COTPyJHMKAMH  MMJIMLHUH
MPOWCXOMUT  KOPPEKIMs  BOCIPHUATHS ~ OpraHa.
VIMEHHO OT B3aUMOJCUCTBUS C  KOHKPETHBIM
COTPYOHUKOM  3aBHCHT  OIIGHKA JACATEIHHOCTH
OpraHoB BHYTPEHHHUX JIeJl B LieJIoOM. Takxke akTUBHOE
BIIMSIHAE HA (POPMHUPOBAHUE OOMIECTBEHHOTO MHEHHUS
0 paboTe yJ4acTKOBBIX YIMOJHOMOYEHHBIX MMJIMIUH
OKa3bIBAKOT TaKue HHCTPYMCEHTEBI BHEIIHENH
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KOMMYHHKaLHN Kak CpencTBa MaccOBOM MaTepUAIIbHO-TEXHUYECKOTO OCHAIIECHUS
nHpOpMaIMK, HHTEPHET U Ap. B nanHOM ciydae ot YYaCTKOBBIX YHNOJHOMOYEHHBIX MHIULIMH. Tak, B
BHEILLIHEH KOMMYHUKATUBHON JIEATEIIBHOCTH nporpamme 1o nepexoxny Keipreizckoit Pecrybmmku k

MO/Ipa3AeIeHIH OPraHOB BHYTPEHHHX €] HANPSIMYTO
3aBHCHT OOIECTBEHHOE MHEHHE.

C IIOMOIIBIO TPaMOTHOM BHEIITHEN
KOMMYHHUKaTHBHON TIOJIUTHKH, BO3MOJKHO,
OCYIIECTBIISAITh HETNPEPHIBHOE B3aMMOJCHCTBHE C
00I11eCTBEHHOCTBI0. B TaHHOM citydae BayKHYIO POJIb
Oyzmer wrpatb He TOJbKO WH(OPMAIMOHHBIA CailT
MBJI KP, Ha KOTOpOM pa3Mellaercsi OCHOBHas
uHpopMalusi O TPOJEIAaHHOW M IUIAHUPYeMOM
paboTe, HO M B LICJIOM JICJIOBBIE OTHOIIEHHUS, KOTOPBIE
MIOJ/ICPKUBAIOTCS CIIEeI N3N POBAHHBIM
MOJpa3ACIeHNEM MWINIMK C TPEICTaBUTEISIMA
CpPE/ICTB MaccoBOH MH(pOPMAIHH.

Haz[o OTMCTHUTD, qTO OopraHusanus
JIeITEIILHOCTH CITyKOBI Y4aCTKOBBIX
YIIOJIHOMOYCHHBIX MWJIMOHU IO TEPPUTOPUATIBHOMY
NPUHIONIY CTaBUT €€ COTPYIOHHKOB B pa3HbIC
ycJ0Bus, 0e3 ydeTa KOTOPbIX HEBO3MOKHO ITOBBICUTD
3G PEKTHBHOCTh JESITEIHHOCTH JAHHOW CITy)KOBI B
nenoM. B mporecce pyKoBOACTBAa JESTENBHOCTHIO
YYaCTKOBBIX  YIIOJHOMOUYCHHBIX MWJINOUA ci1abo
YUUTHIBAaeTCSA €e crenu(uKa Ha y4acTKe WIH K€ B
ceme  KoTopas  OOYCIIOBJIEHA  yJaJCHHOCTHIO
00CITy)kMBaeMbIX aJAMHUHHUCTPATUBHBIX YYAaCTKOB OT
MOJpa3AeieHnii OpraHoB BHYTPEHHUX Jell, HuX
OOJBIION TIIOMIABI0, Pa30pPOCAHHOCTBIO CEITBCKUX
TIOCEJICHHH, HEpPa3BUTOCTHIO CpencTB
KOMMYHHKAIIMX, 0COOBIM YKIIaJI0OM B 00pa3oM >KU3HH
JKUTENEH cena M psiioM APYrux (akTopoB, KOTOPBIE
OKa3bIBAOT OOJIBLIOE BIMSHHE Ha COJEpIKaHHUe,
(opMBI W METOABI JEATENBHOCTH  YJacCTKOBBIX
YIIOJIHOMOYEHHBIX ~ MWINIHMH,  OOCITY>KUBAIOLINX
CCJIIBCKUE aIMUHUCTPATUBHBIC YUaCTKH.

Cnenyer  OTMETHUTb,  4YTO  OpraHW3alus
JIeSITENIHOCTH CIry OBl Y4aCTKOBBIX
YIIOJIHOMOYEHHBIX MIIMIUH TI0 TEPPUTOPUATHLHOMY
NPUHIMIY CTaBUT €€ COTPYIAHHUKOB B pasHbIC
yci0Bus, 6e3 ydeTa KOTOPbIX HEBO3MOKHO ITOBBICUTD
3pPEKTUBHOCTh JICATETBHOCTH JTOH CIYXOBI B
nenoM. B mpomecce ynpaBieHHS AESTENBHOCTBIO
YYaCTKOBBIX ~ YIIOJHOMOYEHHBIX MHJIHIINH, ee
0COOEHHOCTH B CTpaHe WM B cele, 00ycIOoBICHA
YIQJICHHOCTBIO  aJMHHHCTPAaTHBHBIX  PaiOHOB,
00CTy)KMBaeMBIX OpraHaMH BHYTPEHHHX JIeJ, HX
Oompmroi TUIONANHW, pPa30pPOCAHHOCTBIO CEITBCKUX
TIOCEJICHUH, HEPa3BUTOCTHIO CpeJCTB
KOMMYHHKAIHA, 0COOBIM YKIIaZOM M 00pa3oM KH3HI
JKUTENeH cena M Jpyrux (akropoB, KOTOPBIE
OKa3pIBAIOT 0O0JbIIOE BIMSHHE HA COJEpIKaHHE,
(opMBI W METOABI JEATENBHOCTH  YJaCTKOBBIX
YIIOJTHOMOYCHHBIX MUWJIIHMIUHA, 06CJ'Iy)KI/IBaIOH_[I/IX
CENbCKHE aMUHUCTPATHBHBIEC YIACTKH.

Tax Ha rOCY/IapCTBEHHOM YpOBHE
MPeANPUHIMAIINCH OTIpefieTICHHBIC 1Iary,
HarpaBJieHHBIE Ha TOBBIIICHHE MMUKA, JOJDKHOTO
COIIMAIBHO-3KOHOMHYECKOTO obecrieueHus "

ycroduuBomy paszButuio Ha 2013-2017 roaer [7].
brina mocraBnena 3amava: pazpaboTaTh U BHEAPUTH
TOCyAapCTBCHHBIC, (DMHAHCOBBIE W MaTEpPHAIbHBIC
ctumyiasl B cucteme OBJl st y4acTKOBBIX
MHCIICKTOPOB MWJIMIMH, PabOTAIOMUX B PETHOHAX
pecnyONHKH; Tak e MpeaycMOTpEeHb! HHbIE (opMBbI
noanepkku. HecoMHEHHO, AaHHBIE MeEpbl OBLIH
CIIOCOOHBI TIOBIUATh HAa 3(PPEKTUBHOCTH PaOOTHI
YYaCTKOBBIX YIIOJTHOMOYEHHBIX MUJTULINY,
00CITyKMBaIOIINX CeIbCKHe n TOPOJICKHE
aJIMUHHCTPATUBHBIE YYaCTKH, OJHAKO KaK BHJIIUTCS,
3THX Mep HeocTaTouHo. MccnenoBanne NoKa3bIBacT,
YTO MPEAIPUHIMAEMbIE Ha TOCYIapPCTBEHHOM YPOBHE
MEphI TI0 COBEPIIEHCTBOBAHHUIO PabOThI y4aCTKOBBIX
YIIOJIHOMOYEHHBIX MWINIMK OPHEHTHPOBAHBI B
OCHOBHOM Ha COTPYJHHKOB, pa0OTaOUIMX B
TOPOJACKUX YCIIOBHSX.

IIpuHuMas BO BHUMaHHE, YTO B MAacCOBOM
CO3HAaHMM  3aKpEIUICH  HETaTHBHBII  HMMHIDK
COTPYIHUKA MMJIMLUHM, MOXHO IPEIIOJIOKHUTh, YTO
cBOeBpeMeHHOE pedopmupoBanue cucteMbl MBJI
Keipresckoit PecrryOnuku u mcrpaBlieHHE HMUIDKA
pabOTHHUKOB, XOTSl M IOTPEOYIOT YCHJIMH, ITO3BOJIUT
rpaxJaHaM OoOpaTHTh CBOC BHHUMAaHHE Ha YECTHBIH,
poQeCCHOHANBHBIN 1 ONIEPaTUBHBIH EPCOHAI.

B memsix coBeplIeHCTBOBAaHHMSA OpraHM3aIuU
pabOTBl  YYaCTKOBBIX  WHCIEKTOPOB  MMWJIMIWH,
MOBBIMICHUS! UX POJIM B 3aIUTE XHU3HH, 3T0POBbS,
IpaB ¥ CBOOO IpakaH, a TAKXKE B IPEAYIPEXKICHNH,
BBISBJICHUH, DACKPBITHM NPECTYIUICHMH W HHBIX
MpaBOHAPYIICHNH, OOecIe4YeHnH OOIIeCTBEHHOTO
nopsiika M OOIIECTBEHHOW 0e30MacHOCTH, Ha
ocHoBanuu npukaza MBJ] KP Ne 1211 ot 14 nexaGps
2015 roma, yrBepxkaeHo HacraBneHue 1o
OpraHu3aIux JIeSITeTbHOCTH Y4acTKOBOTO
YHOJHOMOYEHHOro Muiuiuu [8]. B cooTBeTcTBUM C
HacraBnenueM, y4acTKOBBIM MHCIEKTOP MUIHILUH

Ob11 NIepEeMEHOBAH B Y4aCTKOBOTO
YIIOTHOMOYEHHOTO MUJINIUH.

OCHOBHBIMHU 3aJa4aMu Yy4acCTKOBOTO
YIIOJIHOMOYEHHOTO ~ MMJIMIMM KaK  COTPYAHHUKA

OpraHoB BHYTPEHHHX JIeJl corjiacHo cT.2 3akoHa «O0
opraHax BHYTPEHHHX e SBIAIOTCS: oOecreueHue
OOIIECTBEHHOTO TMOPSIIKA, 0€30MACHOCTH JTUYHOCTH H
oOmectBa; O0oprda C TMPECTYMHOCTHIO; MCIIOTHEHHE
VJrOJIOBHBIX ~ HAaKa3aHWi W  aJMUHUCTPATUBHBIX
B3BICKAHHH B mpezenax KOMIIETEHITHH;
OCYIIECTBJICHNE KOHTPOJIEHO-PA3PEIIUTEIbHBIX MEp
B chepe obecreueHust 0E30MACHOCTH HTOPOIKHOTO
nmBrokeHns. OOO3HAYCHHBIC 3aadl KacaroTCs BCEX
COTPYJHUKOB OpraHOB BHYTPEHHUX Jel, a B
OpraHu3aIul Y9aCTKOBBIX YIIOJTHOMOYECHHBIX
MUWJIMIMK  CTaBSTCS 3aJaddl HEMOCPEICTBEHHO 10
cnenn(uke WX AEATETPHOCTH, HO BO HCIIOJHEHHE
OCHOBHBIX 3a/1a4, YCTAaHOBJICHHBIX B 3aKOHE [9].
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ImpaCt Factor: GIF (Australia) =0.564
JIF =1.500

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.156  PIF (India) =1.940
ESJI (KZ) =8.716 IBI (India) =4.260
SJIF (Morocco) =5.667  OAJI (USA) =0.350

Tak, mepen y4acTKOBBIM YIOJTHOMOYCHHBIM
MUJIUIIMY TTOCTABJICHBI CIIEYIOIINE 3a/aur:

e OcymiecTBieHNE AEATEIHHOCTH B TpEIeiax
cBOeH KOMIIETEHIIUU o npoduITakTHKE
[IPECTYIUIEHUN U UHBIX IPABOHAPYLLEHUH;

e BpriBIeHHE U PACKPBITHE IPECTYIICHU,
COBEpUICHHBIX Ha OOCIY)KHBaEMOM Y4acCTKOBBIM
YIIOJITHOMOYCHHBIM  MWJIMIHUKW AAMUHUCTPATUBHOM
y4acTke;

e OcymiecTBICHNE MEPONPUSITUIN 1I0 PO3BICKY
JIMII, COBEPLIMBIINX MPECTYILICHUS, U] IPOTIABIINX
0e3 BecTH, HEOMO3HAHHBIX TPYIOB M obecreueHue
6ezomacHoOCTH JIOPO’KHOTO JIBYDKCHUS Ha
00CITy)KUBAa€MOM  YYaCTKOBBIM  YIIOJTHOMOYEHHBIM
MUWIHIMY 3IMUHACTPATUBHOM Y4acTKe;

e VYyacTHe COBMECTHO C COTPYJHHKAMH
JPYrux MOJpa3AeieHUi OpraHoB BHYTPEHHHUX JIell,
JPYrUMHU TOCYAApPCTBEHHBIMH OpPraHaMH, MECTHBIMH
TOCYAapCTBEHHBIMU aJIMHHUCTPALMAMH, OpraHaMu
MECTHOI'O CaMOYIIpaBJICHU, 0O0IIIeCTBEHHBIMH
00bEMHEHNAMU MIPaBOOXPAHUTEILHOM
HalpaBJIeHHOCTH B O00ECHeYeHUH OOIIeCTBEHHOTO
MopsZKa U 00IIeCTBeHHON 0e30TacHOCTH, a TAKKE B
BBISBIICHUM, NPEAYNPEXKICHUHM M IPECEUCHUH
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3AKOHOJATEJbHBIE OCHOBBI OXPAHBI OBIIIECTBEHHOI'O MTOPSIKA B KBIPT'BI3CKOM
PECIIYBJIMKE

Annomayus: B cmamve paccmampugaiomes meopemuieckue nooxoovl K NOHAMuUIo 0dujecmeenHuill NopAaooKk,
a makoice ucciedyemcsi HopmamusHas npaeosas 6aza Keipevizckou Pecnyonuku 6 cpepe oxpanvl obujecmeeHHozo

nopsoka.

Knroueevie cnosa: nopsoox,

00uecmeentblli  NOPAOOK,

NnpagonopsooKk,

Odeghunuyus,

obwecmeenHvle

OMHOULEHUA, He}opudwtecmte HOpMbL, npaeoevble HOPMbL, JTUYHASA bezonacnocmo ZPCZJfC()aHuHa u uejoeeka,

obwecmeennas 6e30naAcCHOCHb.

Beenenue

CerosHs B yCIIOBHSAX U3MEHEHHUS TOJUTHIECKON
1 9KOHOMHU4ecKoH cucteM Keiproizckoit Pecryonmkn,
aKTMBHO  MJIYT  MpOIECCHl  JAEMOKPaTH3aLHUH
OOIIECTBEHHOW  JXKM3HM,  IIPU3HAIOTCS  HOPMBEI
MEXIYHapOJHOTO TIpaBa B 00JacTH OOOPOHBI |
3alIMTHl TIpaB 4YelOBEKa M TPAKIAHCKHX CBOOOZ,
nesTenbHOCTh KbIpreisckoit PecmyOmnuku  noymkHa
CTaTh JIOTHYECKHM OTPKEHHEM OJTHUX pa3IHUHH,
UHUIIMUPOBAHHBIX pedopm, TpeboBaHuit
TpakIaHCKOTO 0O0mecTBa, 00ECHeYNTh BBICOKHA
YPOBEHbB MOPSIIKA.

OpHako, HECMOTpPsI Ha NPOBENCHHE OpPraHaMu
TOCyAapCTBEHHON BIIACTH HEOHOKPATHBIX
3asBJIEHHBIX pedopM, TNPHHATHE HEOOXOIMMBIX
HOPMAaTHBHBIX ITIPAaBOBBIX AKTOB, HAlpaBJICHHBIX Ha
obecrieueHne 00IECTBEHHOH 0€3011aCHOCTH B CTpPaHe,
B YCIHOBHAX OOmEH TEHACHIMH K CHHKCHHIO

MPECTYIIHOCTH K OTHOCHUTEIbHON CTaOMIIM3AIINK

IPaBOIIOpsIIKA B

CTpaHe, B

ropogax, ceinax

yBECIIMUNIIACh YJIMYHAasA HOPECTYIMHOCTD, rpa66>i<1/1 u

XYyJIMTaHCTBA,

pactiuTiue€ CHOUPTHBIX HAIIUTKOB B

OOIIECTBEHHBIX MECTAX, HAPYIICHHSI OOIECTBCHHOTO
MOPSAZKA U YCTOEB HPAaBCTBEHHOCTH.
[onsiTe OXpaHBl OOIIECTBEHHOTO MOPSAAKA B

FOpUINYECKOU
paccMaTpuBaIuCh B
3HauuTeNbHAsL YaCTh

"00mIecTBEHHBIH TOPSIIOK

HayKe

Joaroe BpeMs

KOHIIENITYyaJIbHBIX ~ paMKax.
HCCIICIOBAaHUNA  KaTeropui

nn

, "IpaBOMOPSIIOK" HOCHIIH

TeopeTHueckuil xapakrep. B roasl pazsana CCCP u
MEPECTPOMKHM TAKOTO POJAA MCCIENOBAHUSI U BOBCE
MPEKPaTHINCh. B COBPEMEHHBIX YCIIOBHAX PAa3BUTHSA

JACMOKPAaTU4IECKOT0O
YCJI0BUSAMHU

obmiecTBa, ¢
X035 CTBOBAHNS,

PBIHOYHBIMH
HOABJIAIOTCA

COBEPIICHHO HOBBIC MPOOJEMBI y TOCYyIapCTBa B
BOTIpocax oOecrieuyeHns 0OIIECTBEHHOTO TTOPSIKA.
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B cBs3M ¢ 4eM, HanpaluBaeTcs HeOOXOAMMOCTh Hay4HbIX ~ paboTax  3aTparMBalOT  IIOHATHE

M3YYCHHsI pPacCMAaTPUBAEMO KATETOPHH CKBO3b
MPU3MY aHaJIN3a HOPM 3aKOHOIAaTEIbCTBA, H, IPEKIE
BCETO, HOPM Koncrutynuu Ksipreizckoit
Pecriyomukw. Bcee 3TO 00yci1aBIuBaeT
e1eco00pa3HOCTh JATbHEHIIero
COBEPILIEHCTBOBAHMSI ~ TOHATUS U BOIPOCOB
oOecrieueHust 00IIIECTBEHHOTO TopsAKa.
KadecTBeHHBICE  W3MCHEHUS  aJMHHHUCTPATHBHOM
MPaKTHKA, B  YaCTHOCTH  IPaBOHAPYIICHUH,
MOCSTAOIINX Ha OOIIECTBCHHBIN MTOPSIOK, TIPUBEIH K
3HAUUTENBHOMY  HM3MEHEHHUIO  COJepXKaTelbHOTO
3HAYCHUS KaTeropuu "00meCcTBEHHBIN MOPSIOK".

Baxneiiieil = METOIOJOTMYECKOW  OCHOBOM
HCCIICIOBAHIS B IOPUCTIPYACHIINN SIBIIACTCS HAYJIHO-
MpaKkTHYecKas uAes, B OCHOBE KOTOPOW JICIKHUT
CTpEeMJICHHUE YEI0BEKa TOHATh, 00BSICHUTH U3ydaeMOoe
SIBIICHHE, 9YTO TPeOyeT CHCTEMHOI'0 aHAIN3a JaHHOTO
WHCTUTYTA MOCTPOCHUS U Pa3BUTHSL.

B Koncrutymmu Ksipresckoii PecryOnmku B cT.
12,20,88 [1] o60o3Ha"aeTCs TEPMUH «OOIICCTBECHHBIH
MOPSAZOK», HO OTCYTCTBYET pacmugppoBKa, dTO
3akoHOMepHO. Kpome Toro, B 3aKOHOJATEIbLCTBE
cTpaH - maptHepoB - Poccuiickoit @enepauuu u
PecryOnmkm Kaszaxcran - e PUHATIII
paccMaTpuBaeMoOl  KaTeropuu  TaKxke  JIMIIb
0003HauEHBI, HO OTCYTCTBYET pacimmdpoBka. B crmry
JTAHHOM HEONpeIeIeHHOCTH BO3HHKIIA
HE00X0IUMOCTh pa3bsCHEHUS MTOHATHS
"00meCTBEHHBI TOPSAAOK", €ro OTIMYUTCIBHEIC
0COOEHHOCTH OT CXOXKHMX KaTErOpUi U MHCTUTYTOB.

CpaBHMTEIbHO -  TIPaBOBOH  aHaIU3
TeopeTHYeCKUX JepuHUuImii TMOHATHA
«00IeCTBEHHBIH MOPSIAOK», HCCIEI0BAHNE HOPM
3akoHoaaTeabcTBa KoIproizckoii PecnyOauku B
cepe oxpaHbl 00111eCTBEHHOT 0 OPSAKA.

Takum  o00pa3oM, HEOOXOIUMO  YTOYHHTH
3HAUECHHE cJIoBa "nopsinok". B
TonkoBoM cnoBape pycckoro si3bika C. M. Oxerosa u
H.IO. I[IBemoBod TmoOA TOPSOKOM TIOHHUMAETCS
COCTOSIHME€  HAlla)K€HHOCTH,  OPraHU30BaHHOCTH,
0I1ar0yCTPOCHHOCTH; MIPaBHIILHOCTb,
CHUCTEMATHYHOCTh uero-miubo [2, c. 529]. CnoBapp
Jlansg naer MOHATHE MHOPsAKA, KaK MOCTENEHHOCTB,
mocienoBarelbHOCTE  [3, C.221]. HHTepecHoe
MOoHsATHE JaeT U TOJKOBBIN CIIOBAPh PYCCKOTO SI3bIKA
YmrakoBa, rae mMoJ MOPSIKOM ITOHHMAeTCs CIocoO,
METO/, NMyThb B OCYIIECTBICHUU 4Yero-HuoOymb [4,
€.522]. W, Bompmoii IOpUOMYECKHA CIOBApPh IIOX
00I11eCTBEHHBIM MOPSAAKOM MOHUMAET,
peabHO CKIIAABIBAIOIINICS B O0IIECTBE, OTBEYAOLIH
i 3a71a4aM ero MpOTPECCUBHOTO PA3BUTHS TOPSJIOK,
OCHOBaHHBIN KakK Ha IIpaBOBbIX, TakK )44 Ha
HEIOPUIMYECKIX HOpPMax (HOpMax HpPaBCTBEHHOCTH,
00bIUasiX, HOpMax OOINECTBCHHBIX OpraHu3aIuii) [5,
¢.207]

Heo06x0a1Mo 0TMETHTB, YTO HEKOTOPBIE yIEeHBIE
- IIpaBOBEABL B CBOUX

00I1IeCTBEHHOT'O MOPSIIKA, OJTHAKO MaJIO KTO ITBITAJICS
JaTh €ro MOApOOHOE OIpeneNeHUe, BBIICIUTH €ro
3aKOHO/IATENbHYI0 OCHOBY M COZEPXKAaHHE.

BMecte ¢ TeM B Hayke aJAMHUHHCTPaTHBHOTO
IpaBa CYIIECTBYIOT pAa3JIMYHBbIE TOYKH 3PEHHS IO
UCCIIeAYEMBIM JeUHUTUBHBIM TIOHSITUSM.
BoJIBIIMHCTBO  y4eHBIX IOPUCTOB pPaccMaTpHUBAIOT
OOIIECTBEHHBIH MOPSZIOK B Y3KOM U IIUPOKOM
CMBICIIaX.

Tak, M., Eponkun onpenenser
OOIIIECTBEHHBIH IMOPSIOK  Kak  "0OYyCIOBJICHHYIO
MHTEPECaMH  BCEr0  HApoJad...  PETYIHPYEMYIO

HOpMaMH IpaBa, MOPAJH, MPABUJIAMH... OOIICKUTHS
U O0OB[UasMH CHCTEMY BOJIEBBIX OOIIECTBEHHBIX
OTHOIUICHHIA, CKJIa IbIBAIOIIMXCS TJIABHBIM 00pa3oM B
OOIIECTBEHHLIX MECTaX, a TaKkKe OOIIECTBEHHBIX
OTHOUICHHI, BO3HUKAIOUIMX U PA3BUBAMOILIUXCSA BHE
OOIIIECTBEHHBIX MECT, HO II0 CBOEMY XapakTepy
00ecIeunBaOINX OXPaHy JKU3HH, 370POBbS, YECTH

TpaxkaaH, YKpCHJICHUE HapoOAHOTO JOCTOsIHHA,
06H.ICCTBCHHOC CHOKOﬁCTBHe, CO31aHNEC HOPMAJIbHBIX
YCJ'IOBI/Iﬁ JJIA JACATCIBbHOCTHU HpeHHpI/IﬂTHﬁ,

YUpEXIEHUHN 1 opraHu3anuii [6, C. 7].

Mo muenuio A.B. CeperuHa, oOIIeCTBEHHBIH
MOPSIIOK CIeNyeT MOHUMATh Kak "yperylnupoBaHHYIO
HOpPMaMH TIpaBa U WHBIMH COIMAJIBHBIMH HOPMaMH
CUCTEeMY OOIIECTBEHHBIX OTHOIICHUH, YCTAHOBJICHUE,
pa3BUTHE W OXpaHa KOTOPHIX 00ECHeYHBAIOT
Mo IIePIKaHUE COCTOSHUS OOMIECTBEHHOTO U JIMYHOTO

CTIOKOWCTBHSI TIpaXJaH, YBaXEHHE UX 4YeCTH,
YeJIOBEYECKOr0  JOCTOMHCTBA U OOIIECTBEHHOM
HPaBCTBEHHOCTH".

OTteuecTBeHHBIN yaeHBIH, Ao A.H. B cBoux
TpyAax ompeaeser OOIIECTBEHHBIH MOPSAOK B
Keipreizckoit Pecniy6nuke KaK CUCTEMY
OOIIECTBEHHLIX OTHOIICHUM, CKIAALIBAIOIINXCS H
paSBI/IBa}OH_II/IXCﬂ B O6H1€CTBCHHI)IX MecCTax B
mpolecce OOIICHHS JIFOJICH Ha OCHOBE COONIOJICHUS
HOPM TIpPaBa U UHBIX COIMATBHBIX HOPM, COOJTFOICHHE
KOTOPBIX o0becrieunBaeTcst YTOJIOBHBIMH,
aJIMAHUCTPATHBHO-TIPABOBBIMH CpeacTBaMu u
MepaMH OOIIECTBEHHOTO BO3JCHCTBUS B IEIAX
OXpaHBl OOIIECTBEHHOTO CIIOKOWCTBHS, CO3aHU
OnmaronmpuATHBIX ~ YCIOBUH, HANpaBICHHBIX  Ha
obecrieueHre JTUYHON 0E30MMacHOCTH TpaKJaHWHA U
YyeloBeKa, OOLIECTBEHHOM  0€30IacHOCTH, IS
HOPMAaILHOTO (YHKITMOHHUPOBAHHS
TOCYJIapCTBCHHBIX, MYHUIIUIAJIBHBIX ~ OPraHoOB,
OOIIECTBEHHBIX OOBEAMHECHUN W MEXKIYHApOIHBIX
opranuzamuii [7,c.12.]. B mamHOM cmy4ae aBTOp
paccMmarpuBaeT OOIIECTBEHHBIN MOPSIO0K HE TOJIBKO C
TOYKH 3pEHUS 00eCIIedeHus 00IECTBEHHOM U THYHOH
0e30macHOCTH Hapoja, HO M KaK YCIOBHA JUId

HOPMaJbHOTO (GYHKIMOHHPOBaHHS OpraHoB
rOCYJapCTBEHHOW BIIACTH W HENPaBHUTEIILCTBEHHBIX
OopraHu3anuil.

Hpyroii xKe OTEUYECTBEHHBII YUEHBII

KagpipkynoB W.P. yrBepkmaer, 4To IO CBOEMY
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CONIepXKaHHUIO (TIPeIMeTy) OXpaHa OOIIECTBEHHOTO
HOpsIIKa IPEACTABISIOT COOOW, C OJHOI CTOpPOHHI,
BBINOJTHEHHE KOMIUIEKCa YIPaBICHYECKUX (DYHKIIHIA
10 OPTraHU3alH OXPaHBI OOIIECTBEHHOTO MOpPsIIKa 1
OesomacHoCTH, C Jpyrod -  OCYIIECTBIECHHE
HETIOCPEICTBEHHOH OXPaHBbI HOPSIKa H O€301IaCHOCTH
OT TPEeCTyNHBIX M  HUHBIX  IPOTHBOIPABHBIX
MOCATATEIHCTB [8,c.13]. To eCTh aBTOp
paccMmarpuBaeT OXpaHy OOIECTBEHHOTO MOPsAKA KaKk
KOMIUIEKC VIIPAaBICHUYECKUX MeEp II0 OpraHH3alliH
OXpaHbl OOIIECTBEHHOTO TOpAIKa, a TaKkKe B
KauecTBe OCHOBHOI'O HAIpaBJICHUs1 OXpaHy 00LIecTBa
OT IPECTYNHBIX ¥ IPOTUBOIPABHBIX MOCATATEILCTB.

Kak ymomunanoces panee, Koncrurynus
Keipreizckoit  PecrryOnmukm  00o03HAYaeT MOHSATHE
oOmecTBeHHBIN mOpsAnoK. M3 HopM OCHOBHOTO
3aKOHa BHJHO, Kakoe OOJblIOe 3HAYCHUE Hallle
rocyaapcTBO TPHJIAET OXpaHe OOMIECTBEHHOTO
mopsaka B crpaHe. Tak, cr. 20 3akpemser
BO3MOXKHOCTB OTPaHHYEHUS NTPaB U CBOOO]] YETOBEKA
W TpaXIaHWHA B UENAX 3allUThl HAIWOHAILHOM
0e30MacHOCTH, OOIIECTBEHHOTO TOPSAIKA, OXPaHbI
3I0POBBSI W HPABCTBEHHOCTH HACEJIEHHS, 3allUThI
npaB ¥ cBoOoj Apyrux suil. bonee Toro, Ha psiay
rapaHTueidl paBHOM NPAaBOBOM 3alUThl YACTHOM,
TOCY/IapCTBEHHON, MYHHIMNAIbHOW M HMHBIX (OpM
COOCTBEHHOCTH, 3aKOH IIpeaycMaTpruBaeT
NPUHYAUTEIBHOE U3BSITHE UMYIECTBA 0€3 pelIeHus
CyJa B LENAX 3aIlUThl HAMOHAIBHONW 6e301macHoCTH,
00mIecTBeHHOTO TopsIKa (cT.25).

Koncrurymus ~ KsIpresckoit  PecryGnukun
BO3JIaraeT odecrevyeHne 0OIIEeCTBEHHOTO IMOPAAKa Ha
IIpaButensctBo Kbipreizckoit Pecryomuku (ct. 88).
3akoH Keiprenckoit PecmyOmmkm 006  opranax
BHYTPEHHUX Jen ompezeiser OpraHsl BHYTPEHHUX
nen Ksipreizckoii PecnyOnuku KakK
roCyapCTBEHHBIN BOOPY>KEHHBII
[IPaBOOXPAHUTENIBHBII  OpraH, OCYILLECTBIISIOLINI
WCIIOJIHUTEIILHO-PACIIOPSIIUTENbHbIE  (DYHKIMK  T10
obecrieueHuIo 00111eCTBEHHOTO TopsizKa,
0e30MacHOCTH JIMYHOCTH W 00mecTBa U O0opbde ¢
npectynHOcThIO (cT.1) [9]. Ho, crienuanbsHblil 3aK0H
HE DPAcCKpbIBAET 3HAUCHME IOHATHUS OOIIECTBEHHBIN
nopsinok. [Ipexne Bcero, HEOOXOANMO OTMETUTb, UTO
B Pasnene 1 «OO0mue moynoxeHus» HE PacKpbIBaeTCs
COJep)KaHWEe HHM  OJHOTO  HCIONB3yeMOTO B
HOpPMAaTUBHOM akTe ©6a3oBoro moHsATHA. Cpeau
KOTOPBIX M Ne(HUHHUINHA «OOIIECTBEHHBIN TOPAI0K»,
«oO1iecTBeHHast 0€3011acHOCTB, XOTS ux
obecnieuerne B cT. 1 «Opradpl BHYTPEHHHX eI
Keiprei3ckoit PecriyOnukm» mpsiMO BO3JIOXKEHO Ha
JIaHHBI OpraH UCTIOJHUTENbHOU BiacTu. [Ipu atom B
ct. 2 3akoHa, «OCHOBHBIE 3aJa4yd OpPraHoB

BHYTPEHHUX Jen», obecrnedeHne OOIIeCTBEHHOTO
nopsizka, O€30MIaCHOCTH JIMYHOCTH M OOIIecTBa
SIBJISIETCSI OJTHOM M3 OCHOBHBIX 3a7a4 opranoB OB/I.

Uto wWHTEpecHO, HOPMATHBHOE 3aKpeIUICHUE
JTAHHOTO TIOHATUS JdaeTcd B TOA3aKOHHOM akTe -
IIpuxaze MBJ] Keipresckoit Peciyonmuku Nel211 ot
14 nmexabps 2015 roma «O BeneHUM B JCUCTBHE
HacraBnenmst 1o  opraHuM3almil  AEATEIBHOCTH
Y4aCcTKOBOIO yroJIHOMoueHHoro Muununy [ 10]. Tak
COTJIACHO [IAaHHOTO aKTa, IOJX 00ujecmeeHHbiM
nopsiokom TIOHUMAeTCs CHCTeMa OOIIEeCTBCHHBIX
OTHOILEHHH, CKJIaJbIBAIOIIUXCS U PAa3BUBAIOLINXCS B
OOIIECTBEHHBIX ~ MECTaX  IOJ  BO3ICHCTBHEM
Pa3IMYHBIX HOPM TpaBa W WHBIX COIHATBHBIX HOPM
(Moparnm, 0OBIYaeB W TPaIWIlHii), HAIPABICHHBIX HA
oOecricueHHEe HOPMAIBHOTO  (DYHKIIMOHHPOBAHHS
OopraHu3aiu U o0IIeCTBEHHBIX 00BEAMHEHN, TPYAa
W OTObIXa TpaXJaH, YyBAXCHHS WX YECTH,
YEJIOBEUECKOT0  JIOCTOMHCTBA M OOIIECTBEHHO
HpaBCTBEHHOCTH. J[laHHOE oOmpeAercHHWEe, Ha HAaIl
B3IJIS1l, BECbMa  Y3KO  PAcKpbIBaeT  IOHATHE
OOIIECTBEHHBIN TOPSIOK, TaKk KaK pPacKpBIBaeT
oOIIecTBEHHbIE OTHOLICHUS JIMIIb B OOIIECTBEHHBIX
MECTax.

3akiarouyeHue

Takxum 00pa3om, HECMOTPS Ha TO, YTO TIOHSTHE
«0O0I1eCTBEHHBII NOPSJOK» IIHPOKO UCIIOIB3YEeTCS B
3aKOHOJIATENBCTBE, €r0 COAEp)KaHHE PACKPBIBACTCS
TOJBKO B HAy4YHBIX TPYAaX OTECYECTBCHHBIX W
3apyOeKHBIX YICHBIX.

Bonee TOTO, Ha OCHOBE aHanmm3a
3aKOHOJAaTeJIbcTBA 00 OXpaHe OOLIECTBEHHOTO
MOpsAAKAa BBIABIAETCA 3HAUWTENbHAs mpobOieMa B
npaBoBoii cucreme  Koipreickoil  PecryOmuku.
3a4yacTyl0 Ha TpaKTUKE TMPOUCXOJHUT TaK, 4YTO
HenopaboTKa 3aKOHOJATeNeM 3aKOHAa NPHUBOAUT K
TPYIHOCTSM €r0 IPUMEHEHUs], BOIUIOLICHUS B XKH3Hb.
CrnencTBueM SBISIETCS IPUHATHE ITOA3aKOHHOTO aKTa,
KOTOPBIN OBl paCKpBIBAJI HEJOCTAIOIINE MOHSTHS, YTO
B CBOIO O4epeb MPUBOJHUT K TOMY, YTO MOI3aKOHHBIH
aKT Ha4YMHAaeT NIpeobianaTth B IOPUANYECKOH CHIIC
3aKOH.

BesycmoBHO, Takoe cocTosHHE el Tpedyer

epecMoTpa 3aKOHOIaTEIbCTBA B chepe

HOPMOTBOPYECTBA, HOPMAaTHBHOM TEXHHKH,

HepapXuy HOPMATUBHBIX MPAaBBIX aKTOB U T.1I.
KacarenmpHO ~ kK€,  KOHKPETHO  TOHSTHSA

«OOIIECTBEHHOTO MOPSI/IKA», TO TAHHYIO J1e(DHHULIIO
HEOOXOANMO BKIIIOYHTHh B CIICIHAIBHBIA 3aKOH -
3akon Keiprezckoit Pecriyonmuku ot 11 stHBaps 1994
roga Nel360-XII «O6 opranax BHYTpEHHHX e
Kerpreickoit PecryOmukmy.
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Abstract: The article considers the early work of the famous Russian poet of the XX century M. A. Voloshin,
associated with his stay in Central Asia. The image of the East, which became one of the main in the author's prose
and poetry, is transformed into another, no less important image of the desert. By the material of diary entries,
memoirs and poem "Desert"of 1901, written in Tashkent, proved the orientation of the poet to the image of the East.

Key words: travel, wandering, image, East, symbol, myth, space, archetype, context.

Language: Russian

Citation: Khaydarova, N. A., & Mekhmanova, B. (2019). «...Asia has not left me»: the image of the East in the
works of M. Voloshin (based on diary entries and the poem «Desert» - 1901). 1SJ Theoretical & Applied Science, 07
(75), 278-283.

Soi: http://s-0-i.org/1.1/TAS-07-75-45

Classifiers: literature.

Doi: éros¥®f https://dx.doi.org/10.15863/TAS.2019.07.75.45

«...A3Hs1 He IOKMHYJIa MeHs»: 00pa3 BOCTOKa B TBopYecTBe M. Bosommua
(Ha OCHOBe JHEBHHMKOBBIX 3amuceil u cruxorBopenns «Ilycrems» - 1901 r.)

Annomayusn: B cmamwe paccmompeno panHee MEOPUECMBO U3BECMHO20 PYCcKo2o nosma XX eexa
M.A.Bonowuna, ceszannoe c¢ e2o npeowvieanuem 6 Cpeoneu Asuu. Obpaz Bocmoka, komopwlii cman 0OHUM U3
OCHOBHBIX 8 NPO3€ U NOI3UU ABNOPA MPAHCHOPMUPYEMCSL 8 UHOT, He MeHee 8adiCHbll 00pa3 — 0bpas nycmuinu. Ha
Mamepuaie OHEBHUKOBbIX 3anucel, 80CNOMUHAHUU u cmuxomeopenusi «llycmowmsy (19012.), manucannoeo 6
Tawkenme, 00KA3bIBAENICSI OPUEHMUPOBAHHOCHbL NOIMA HA 00pa3z Bocmoka.

Knrouesvie cnosa: nymewecmsue, cmpannuiecmso, oopas, Bocmox, cumeon, mug, npocmpancmeso, apxemun,
KOHMeKC.

«...CKumanus no 6eckoneunvim pasnunam Beenennoii...»
B. Aln

BBenenue

B.I'. SlnueBenkuil, N3BECTHBIH IUPOKOMY KPYT'Y
gyurareneil kak «B.SlH» B cBoeil crarbe «CkuTaHus U
TBOpYecTBO» 1953 r., BCcOOMHUHAas O CBOMX
HEOJTHOKPATHBIX M JOJTUX HpedbBaHuix B CpenHei
Azum, ucan: «Omu cKumanua no ceemy, ocobeHHo

no Azuu Oamu maccy enewamieHull, KOMopbvle
NOCTYAHCUNU OCHOBOU, (POHOM MOUX UCHOPUHLECKUX
npoussedenuti. Toeoa s noaodun Jcermovie necuanvle
DABHUHDIL, 207yOble Oanu U CHeJiCHble Xpebmvl
becnpedenvroti Azuu...» [12, ¢.397].
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Tax >xe Mor ObI CKa3aTh W JOPYrod M3BECTHBIN
nucarenb, IO3T, IMEPEBOJAYUK, KPUTHK PYCCKOH
mutepatrypsl XX Beka M.A. Bonomus. TBopuecTBo
Maxkcumunmnana AnekcangpoBuya Kupuenko —
Bonomuna (1877-1932) mo ceit neHb ocraércs
HepasrafgaHHbIM. Ilo  ero TekcTaM  IHIIYTCS
pa3nUyHbIe CTaThU U TOKTOPCKUE JUCCEPTALUH.

B xoze n3yueHns u pacCMOTPEHUsS] TBOPUECTBA
M. BonommHa, MBI 00paTWiIM BHMMaHHWE Ha OJHMH
MHTEPECHBIH (DaKT U3 €ro KU3HH, a UMEHHO TO, YTO
aBTop ¢ ceHTsA0pst 1900 roma mo 22 depans 1901
roga mnpeObiBan B cchuike B Cpennedd Asum —
TypkecTaHCKOM Kpae. EcTb TOUHBIE CBEIECHHUS O TOM,
yro M.BojmommH Haxommncs B TamikeHre,
Camapkanne, byxape, Oojee TOro mIaHHPOBAN
nocetutb Peprany U AHIWKaH. 3a HEIOJTHI
MIPOMEKYTOK BPEMEHH — MOYTH 6 MECAIEB OH YCIIen
Hale4aTarh CEpUIO CTaTel U OYEPKOB B TAIIKEHTCKOM
rasere Toi anoxu - «Pycckuii Typkecran», B OCHOBE
KOTOPBIX BIICUATICHUS O ITyTEIIECTBHUSX I103Ta IO
€BPOIMEHCKIM CTpaHaM.

VYunuteiBas TOT daxr, 41O BOCTOK
M.BosoniiHa o4eHb OOIIMPEH B MPOCTPAHCTBEHHO-
reorpadpuueckom tiane (Kurait, Kpeim, Kaska3,
Snonwns, Erumner, Wnamus u CpemHsis A3us) MBI
INpUBJICKAaEM  JIMIIb  OJAHY  IPOCTPAHCTBEHHYIO
nokauio — CpenHioro A3HI0, KOTOPOIO aBTOP
MOCETWJI TIEPBOM B Psily BCEX CBOUX IyTEUIECTBUH U
KOTOpasi OcTaBWJa TTyOOKHH ciiex B AyIIe II03Ta.
Ioe3nka-cceuika B CpegHioro A3uio — 3T0 HEpBOE
nyremwectsue  M.BosommHa B «BOCTOYHYIO
HaIMOHAIBHYIO KapTHHY MUPaY.

OcHoBHas1 YacTh

B naHHOM WccnenoBaHMM MBI XOTENH OBl
00paTUTBCST YaCTHYHO K IPO3aMUYECKOMY TEKCTy -
JTHEBHUKOBBIM 3aImcsIM c MIPUBJICYEHHEM
ctuxoTtBopeHus «llyctems» 1901 r., HamucaHHOTrO
n3HavyanbHO B TamkeHTe. OOpa3 BOCTOKA, a TOYHEE
€ro «IpoCTpaHCTBEHHas Jokauus» - Cpennss Asws,
aHamM3WpyeMas HaM#, HAuWHAeT «BXOAWTH» B
AKTHBHBIH 00pa3sHO-TEMaTHYECKUH «apCeHa» I103Ta
¢ «15 centsa6ps 1900 r.» - IMEHHO TaKOW MOMETKOI
ATHpYeTCs TepBas 3alich B JHEBHHKe. Jlamee MBI
yutaeM:  «llycmuina.  Pazeanunwr  [eok-Tene.
[nunnvle  enuHsaHble cmeHsl,  paseegaemvle
sempom...»[2, ¢.241]. B HeGOJBIIOM TEKCTOBOM
OTPBIBKE MBI BHIIUM CIICAYIOIINEC KOOPIUHHUPYIOIIHEC
JIMHUY:

1. ITycteias; 2.Ha3BaHwe KOHKPETHOTO MeCTa
(T'eok-Tene); 3. Crennl (ocHOBa, omopa); 4. Berep
(mpuponHasi mepBocTuXus). JlaHHBIE JWHWH HE
MIPOCTO BBIJCIICHBI HAMU: OHU B JaJbHEHIIEM OyIyT
00pa3zoBBIBaTh BOKPYT CE0sl  «IOTIOJIHUTENILHBIC
Kpyrm»,  T.e.  JOIOJNHHUTEIbHBIE  CEMaHTHKO-
accolMaTHBHBIE 00pa3bl. TeKcT-CIIaB THEBHUKOBBIX
3anmceil (po3a+iarpuka) MpoeKTHPYeT AaIbHEHIIHE,
KJIIOYeBblE B~ MOTHBHO-TEMAaTH4eCKOM  IIIaHE
BEKTOPBI, MOBTOPCHHE KOTOPBIX (ITyCTBIHSA, CTEIb,

[Ipazemuiis, BeTep, conHIE, Xapa, TpaBa, BETEp U T.1.)
NPUBOJUT K 00pa30BaHUIO LIENEHOIO 00pa3a BOCTOKa
C «MUHIANCBUIHBIMH TJa3aMu». Tak, Harmpumep,
BHOBb 0OpaIasich K IEpBOH THEBHHUKOBOW 3aIlHCH,
MBI  o0OpaliaeM BHUMaHWE Ha  CIEIYIOIIUii
JIMPUYECKUN OTPBIBOK:

«...U 80M 51 CBODOOEH - 6eCb MUP NPEOO MHOU

H 6c100y mne 6oabHas 8oA...

A wen no donunam Tupons...

A wen yuepes mxu 8 noiympaxe j1ecHOM...

A wen ck603b yuenve, 20e OUICs NOMOK ...

A wen no cuaouwum CHeICHbIM NOJIAM

U npaszenens 16006 6exosas

3usana uz mpewun, u MepmebiM KOIbYoM

Jeoicana nycmuins nemas...» [2, ¢.235]

JlaHHEI YepHOBOW HAOPOCOK CTUXOTBOPCHUS,
Haja KoTopbiM M.BomomuH mpomomxuin paboTy U B
1901 romy, B (opMaNBHO-CTPYKTYPHOM IUIAHE
MOCTPOEH Ha npuHIuIe anapopusanuu. [loBropeHue
MEPBUYHBIX 3JEMEHTOB TEKCTa HECITy4ailHO: aBTOp
HapoO4YMUTO  MOAYEPKUBACT  CBOE  JalibHEimiee
npenHasHaueHue: «A wen...» . Takum oOpa3oM OH
HaMe4aeT CBOIO  JAIBHEUINYI0  JIESTENbHOCTD:
CTPAaHHUYECTBO, KOHEYHBIM IIYHKTOM KOTOPOTO
ABIISIETCSI HAX0XKJCHUE IycThIHH. OOpaTnM BHUMaHNe
Ha JIMHTBOKYJIBTYPHBIH OJIEMEHT IIO3THYECKOTO
TEeKCTa — «BOJIbHAs BOJI». TONBKO HOCHTENh
CJIaBSIHCKOl HAIIMOHAJIBHOM KapTHUHBI MUPa ITO3BOJIUT
cebe ymoTpeOHWTh COYETaHHWE «BOJBHAS BOJIDY, MOO
OHO TI0/IPa3yMEBAET HE MTPOCTO cBOOOTY YEIOBEKa, HO
U CBOOOMY AYIIM M MBICITH, OE3rpaHMYHOCTh, TEM
Gosiee, HaXOIALIYIOCS B TPOCTPAHCTBE «ITYCTHIHI
Wi «crenny. Takum 06pa3oM, MbI MOXKEM TOBOPUTH
0 TIOSIBJICHUH «3apOpIIIa» OJHOIN U3 KIFOUEBBIX TEM
— Tembl «BocToka» yxe B JTHEBHUKOBBIX 3aIHCAX.
Crenytomasi 3amuch aaTupyercsi, oT «12 OKTsOpsi.
Jlareps Hag Ceip-/apeeit». MHTEpecHO TO, UTO MO3T
HEOTHOKPATHO YTOYHSAET HE TOJIBKO
XpoHoJormdeckue pamku (15 ceHTsA0ps wm 12
OKTAOps), HO W TONMOHUMHYecKHe TpaHunbl (I'eok-
Temne wu Ceip-apes). D10 yka3pIBaeT Ha TO, UTO IS
M. BomnommnHa 3TO Ba)XHO, BaXHO HMEHHO B
XYZIOKECTBEHHOM IutaHe. Mbl untaem: «Cmpanno,
nexca 6 opme u 2ni0a Ha uzayyunst Ceip-Lapou,
ybezaiowel K cesepy, mak ApKo npeocmasums cebe
Hapuosc. Ilepedo muoii Hcmopus Esponetickoeo
pomana bobopvikuna... Ceo6o0nas u neobyzoannas
mouicns Huywe 6eceno ckauem no 3anymaHHuIM
NAOUPUHIMAM, HACMPOEHHLIM YeN08eHeCKUM YMOM
(unu enynocmoio?)...»[2, c¢.245]. Bo ¢parmente Mul
HaxoJMM €IIe€ OJHO JI0Ka3aTeIbCTBO TOMY, 4YTO
MMEHHO Onarojapsi MPOCTPAHCTBY ITYCTBHIHU U CTEHH
(topta B ctenu y 6eperos Ceip-/lapsu, MpOCTPaHCTBO
OTKPBITOTO, OECHPENsTCTBEHHOTO, Oe3rpaHuYHOTO
MHpa) MO3T HAXOJUT CBOE MCTHHHOE «S1», a TodHee
HaXOJMT W MPUXOJIUT K MCTOKaM Mmupoco3epLaHus,
OpPUXOIUT K  (WIOCOPCKOMY  HCTOJIKOBAHHIO
OKpY)Kalolieil  JefCTBUTEIBHOCTH,  IEPEHOCHTCS
MbiciienHo u3 Cpenneit Asuu B EBpony — B Ilapmk.
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Hmenno BHCUIHAS «MepTBaﬂ THUIIIHHA nu HOﬂeoda, npoeez)eHHble 6 NYCmblHEe C KapaeaHoM
CIIOKOMCTBHME» IYCTHIHM-CTENH, KOTOPBIE, KCTaTH, 6epb10006, _ObLIUL _PeuLaiouium _MOMEHMOM _Moell

0oco0eHHO He pasrpaHuunBalTcs y M. BomommHa,
SIBIIIIOTCS CTHUMYIIOM JUIs JanbHenmen
MHTEPIPETAllUM  pPEajJbHOW JIEHCTBUTEIBHOCTH B
XYIHOXKECTBEHHOM MHPE M BO3HMKHOBEHHIO B
JlaTbHEHIIEM LeJIOW BEpEeHHUIbl HOBBIX 00pa3os,
Oepymmx Havajgo B CTPYKType oOpasza «BocTokan:

CTOJIb MHOTOTPAHHOTO, SPKOro, HEMOBTOPHUMOTO.
B MPOJOJKEHUN JTHEBHUKOBOM 3aIl1CH,
MATHPOBAaHHOW Tarke 12 OKTSIOps, MBI BHUIUM

CIEIYIOIINE CTPOKH:
«...B ucmopuu mnozo mazuueckux cnos
(Benuxas) Cokpvimas cuia 8 ux cmuvlcie
Brusiem 6 meuenue yenvix 6exos
Ha x00 uenogeueckoii moicu...»[2, c.254]

[Tox «MaruuecKuM CIIOBOM» MBI MOYKEM YBHUJIETh
cmry Logosa, Omaromapss KOTOpOHl OJHO U TO XKe
SIBIICHHE TI0 HCTEYCHHIO BEKOB, 30X HEHM3MEHHO
0CTaBaJOCh KITIOYEBBIM B TBOPYECTBE HE OJHOTO M.
BonomuHa: 31ech peubp MOXKET UATH TaKkKe U O
TBOPYECKON MHTEPIPETAIUH OJHOTO UCTOPUIECKOTO
(hakTa B TBOpYECTBE paA3HBIX  XY/IOKHHKOB,
nucarenei, mo3tos. O0palasich JIMIIb K HECKOJIBKUM
MHEBHUKOBBEIM  3allCIM MBI yXKE€  MOXEM
PEKOHCTPYHPOBATH YacTh 00pa3a «BocToky», KOTOpbIit
Mepexoas W3 OJHOTO JXKaHpa (OT SIHCTOISPHOTO
Hacjequs JAO0 JIMPUYECKOr0 TEeKCTa) B JPYrow,
mepepactass W oOpactas HOBBIMH CMBICTIAMH H
3HAaYECHUSIMU, IpeBpaaeTcs B KaTerOpHIo
«KOHIENT». OTTaIKNUBAsCh OT TOM MBICIH, YTO MMOYTH
Ka)X/IbI TIHCaTeNb-XyJ0XKHIK, 03T ecTh «CTpaHHHUK
Bees 3emnu», MBI MOXEM CMeENO TOBOPHUTH YTO
00pa3sl ¥ MOTHBBI, HOBBIE TEMBI U MJI€H, BOSHHUKIIIEC
B XOJIe CTPAaHCTBUi, B aKKyMYJUpPOBaHHOH (opme,
MOTYT BOIUIOTHTHCS B JaJbHEUIIEM YK€ B LIEIbHOE
XYII0’)KECTBEHHO- INPHYECKOE, 00JICE TOTO MBI MOYKEM
OTMETUTH U «CTPAHCTBYIOLIUE» MOTUBBI B BocTouHOM
mupuke M.Bonommuna. Ilocne Henonarod moe3nku u
npeObiBanust B CpenHeil A3uu, y)xe B BaroHe, MoaT
3amuchBaeT B qHeBHUKE 0T«1901 1. 25 mast (7uroHs),
OT.»:

«CHosa dopoea...u ¢ cunol mazuiecKoll

Bce amo enosv oxeamuno mens...»[2, c.268]

OTO CTPOKM M3 CTUXOTBOPEHHUsI-HAOpOCKa,
HEOKOHYEHHOro mnpousBeacHus M.Bonommna. Tak,
«Maruueckas cuia» (Kak M «Marudeckue ClioBay B
MPEIBIAYIIEM OTPHIBKE) COKPHITA MMEHHO B 00pase
Jloporu. YKazaHue Ha TO, 4TO MO3T MUILIET «CHO8A
0opozay TOBOPUT O TOM, YTO OHa ObIIa W JI0 ATOTO,
OHa eCTb U ceifuac, oHa OyzeT U B OyaymieM.

Xemanme CTpaHCTBUS W IKeNaHWE YBHIETH
Hem3BegaHHoe UMeHHO B [lyTh — 3acraBiser aBTopa
UATH I0pOTaMH PeabHOT0 NMPOCTPAHCTBA, KOTOPHIE B
JMANbHEHIIEM B JIMPUKE IMPEBPATATCS B «ITYCTBHIHION
pasyMa Kak HJealbHOE MECTO Ui Pa3MBbIIIJICHUS,
TaHUK W KiIaje3b BIoXHOBeHuUH M.Bonomuna. B
cBoel «aBTobmorpadun mosra» M. Bonomus numrer:
«...npuseser 8 Mocksy u evician 6 Cpeonioio Azuio.

0Vx08HOU _dxcusHu. _30ecb A _noyyecmeosan Asuro,
Bocmok, OpesHocmb, OMHOCUMENbHOCHb
Eeponeiickou xynomypol. Imo _owvin 1900 2. — 200
Kumaiickoeo npobyorcdenus. Ciooa 0o mena oownu
«Tpu pazeosopa» u «llucomo o KoHye 6cemupHol
ucmopuuy» Bn. Conosvesa, 30eco s _npouen snepsvie
Huywe. Ho nado eécem 6vL10_owywenue nycmoiny -
MOouU_WUpomsl_U_pagrHosecus, Komopule obpemaem
uenoseyeckas _ Oyuid,  8036paAudsAcb  HA _ CE0I0
HPAPOOUHY ...

Ho Aszua ne noxunyna wmemws e Ilapuoice...
JUMepamypHas___mMos__0esameibHOCHb,  eClu  He
cuumams Moux 0emcKux CmuxomeopeHull, Ha4auacs
c 1900 e.... a nomom chervemonamu 8 easeme
«Pyeckuii _Typxkecmany _[2, ¢.285]. OOparum
BHUMaHHE Ha «BaXXHOCTH» IMpocTpaHcTBa CpemHei
A3znn, Kak pemrammel M HepeloMHBII MOMEHT B
JKU3HH MOJIOZOTO 4YeNOBeKa, OyIaymiero ImosTa u
nepesonunka M. Bosommuna. ABTOpy, Kak 3TO
YKa3aHO «HE XBATaJl0 OMIYyIIEHHE ITyCTHIHI», OH
MOHMMACT W BHIUT 3TO IPOCTPAHCTBO, Kak
«IIpapoauny Aymu 4enoBeYECKON», U TO, YTO B €0
JKU3HH HE XBaTajlo HMEHHO ee: €€ IPOCTOPOB,
IIMPOTHI, OCO3HAHUS €€. 3HAYMMO U TO, YTO UMCHHO B
Cpenneit A3uu (B IyCTBIHE) OH BIIEPBBIC 3HAKOMHUTCS
C TpylamMH BeJIUMKOro Hemenkoro ¢wiocoda -
®.Humue wu  ero  Teopuel O  CO3MaHUM
Ceepx4ernoBeka: JTyXOBHO u ¢usndecku
IIPEKPACHOTO, KOTOPBIMI MOXKET BO BCEH IaIUTpe
IIYIIHA TIPOYYBCTBOBATH JKU3HB, €€ TIPOSBIICHISL.

OOpatuMcsi K CIEAYIOLIEMY MOMEHTY B
[IPO3aYECKOM HacleIuu M.BonomuHa,
OTpaKaroLIero OTHOIIEHUs aBTopa Kk CpenHeil Asuu:
3T0 KOMMeHTapuu M. BonoiinHa K HanmMcaHHBIM
panee (B TamrkeHTe) TEKCTaM, a TaK)KEe JHCBHUKOBEIC
HaOpocku Ton Ha3BaHueM «Jlacepv mao Coip-
Japveiiy: «Haw nazepy cmoum Ha 6blCOKOM XOJMe.
Ha socmoke cepebpsanvivu_uznyyunamu ybezaem K
cegepy Coip-Jlapes. C3a0u HegblcOKUe CuHUe, CUHUE
20pbl U __DecKoHeuHas _KpacHoeamo-0ypas _cmeny,
nopocuas cyxotl mpagoti u KOMIOYUM
oypvsanom...CIbluiHO  MOAbKO KAK CHielemcs no
mpase CMenHol 6emep U Yymo CIAbIUHO Noem CyXot
360HKULL OXctocan-cmennas mpasa. Cmenbs, cmens
cmeny_6e3 KOHYa — 2Mo _6ce Ymo Mbl 8UOEIU HAYUHASL
¢ | okmabps, m.e. ¢ Hawez2o omvesda uz Tawkenma.
Ho cxonvko paznvix ommenxos cmenu... Hao ynvinou
ceperowjeli Cmenvio 000NCIHCEHHOU COTHYEM HABUC
Henodsudicublll  nanawuil  ocap. Ha  eopuzonme
2POMAOHOU 1edsHOU cmeHnol ecmaiom 2opwvl. Kozoa
2NAOUWDb HA HUX, MO KAXCemcs,ommyod _eeem
Xonooom. _Beuep. Bcsi _cmenv _niameneem _nod
KDACHbIMU _JIy4amuy _3aKkama. B mpewunax eop neziu
2ycmule cune-guonemosvie menu. Omu dice meHu
noa3ym no 0opoze u MAHYmcs OUHHBIMU AZBIKAMU 1O
OCHEHHbIM nonaHam cmenu. Bviuwe na copax cume-
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pPO308ble  OblMUAMble  MeHU, nepexoosujue 8 «nycmuinsny ewé enepeou...» [2, c.432]. M.BomommH

wienkosucmo-oenvie nepeausnl cheed...» [2, ¢.583].
IepBoe, uTo GpocaeTcst B rila3a YUTATEIIO — 3TO
[BETO-CBETOBON CIEKTP W HWIPa B «CBETOTCHBY.
Onnoobpasue meisaxa (cmenb, cmenb, cmens...)
HOPOXKAACT AKTHBH3ALMIO U IIEPEKIIIOUCHIE Ha HHOE
— Ha CBET U LBET. IMCHHO MO3TOMY MbI BUAUM TaK
MHOTO OTTEHKOB CTCNH, YKE HE «MEpTBOi», a
(OKMBOW» W TepesMBarolleiics BCEMH KpacKamu,
KOTOPBIE MOT TOJIBKO TO00PATh TO3T. 3/1eCh KE MBI

MOXEM IPEAIONIOKNUTh, YTO Ha JKMBOIHMCHOE
Hacneaue (aKBapenbHbIE KapTUHBI M 3apUCOBKU
M.BonommHa, KOTOPBIA Takke OBUI H3BECTCH

IIUPOKOMY KPYr'y 4YHTaTelieH, Kak XyIOXKHHK-
meii3axnuct) W ero  (OPMHPOBAHHE  MOTJIO
mojeiictBoBaTh mpeObiBanne B CpemHeld Asuu u
IyTEIIeCTBHE 10 MYCThIHE M cremu. IloBTOp
MOTHBHOW JIMHHA MBI BHIUM H B JPYroM
IpO3auydecKkoM mpousseneHu M. Bonommna — 310
«Omunor 19 Beka». Ilo ¢umocopun B.Hurme,
KOTOPOE 0Ka3aJI0Ch OJIM3KO JUIs HAYMHAIOIIETo M03Ta,
pyOeX BEKOB — A3TO TPOCTO MEPETOMHBIII MOMEHT
STI0XH, a TJIABHOE - 3TO KOHEI[ «CTapOTro»uesioBeKa U
Hadajao «HOBOTO». J[JIs TOJIHOTO OCO3HAHMSA AITOTO
YUeHUsI HY)KHO OTpEAETICHHOE MECTOHAXOXXICHHE B
MPOCTPAHCTBEHHBIX KoopauHaTax «Bocrok-3amany, a
s M.BonommHa 3ta unocodus crama omHOU u3
OTIIpaBHBIX OJylarojapsi MycThlHE W cTenu. VMeHHO
OHH JAIOT MO3TY Ty aTMOC(EPy «IIePBO3IAHHOCTH» H
CO3JIAf0T UJICATBHYIO Cepy UIs POKICHUE «KHOBOTO»
genoeka. M. Bosomun numet: «Cmens...Cmenbi
MEPmMB020  20p00a: pazpyuwieHHvle, pazgesdembie
6empom, dceamosamo-cepvle — yeema cmenu. Ilo
V3KOU U KPYMOU MPONUHKe, MeHCOy KaMHell, MO*CHO
8bIUMU HA BEPULUNY 8ANA;_CMEND...CHenb 6e3 KOHYd.
Omcioda ¢ bicombl OHa Kadxcemcs euje poghee, euye
beckoneunee. Kopuuneswviti Oypvsan eHnusy...Cunue
3ybuamule eopwi...» [2,¢.311]. HoBast nokanu3zaius B
MPOCTPAHCTBE — 3TO BepX (Baj, CTEHA, XOJM, TOpa).
Beicora mo3BOJISieT B3MUISTHYTH Ha OECKOHEYHBIE
MPOCTOPEI IO IPYTUM YIIIOM 3pPEHUS: BBICOTA JapUT
YyBCTBO II0JIETa M IpPUOIMKEHHOCTh K HeOy, a
CIIEZICTBEHHO M K OecKoHeuHOCTH. IIyCThIHS U CTelb,
B HX JaNbHEUIINX TpaHCPOpMamusix - 3T0 cdepa
TBOPYECKHUX BO3MOXHOCTEN U NOTeHUUH. IlycThIHS 1
CTENb JJIsl aBTOpa — 3TO KPACOUHBIN KaJIEHJOCKOII, B
KOTOPOM OTpPa)aroTcsl BCE OTTEHKU YyBCTB U MbICIICH
mo3ta. IMEHHO B TIPOCTPAHCTBE CTENH ¥ IYCTHIHU Y
[03Ta «IPOCHINAETCAY, «BO3pOAKAaeTC» [IpanaMsars,
a HapaBHE C HEHW TOSBISIIOTCS B  JIHPHKE
MHOTOKpATHBIC  TIOBTOPHI cioB  «IIpazencHby,
«IIpamatepb» (aBa ctuxoTBOpeHus «IIycThIHI» U UX
BapHUAaHTHI).

KynpbMuHanmeil  BOCHPHSTHS — NPOCTPAHCTBA
MyCTBIHM B ANHCTOJSIPHOM Hacieaud BomommHa
crasmo nuceMo A.M.IletpoBoit 12 despans 1901 r.:
«...Bvl npaevl — nycmulna mne mMHO20 ckazana, HO
oaneko 6cé-maku He max MHO20, Kak mozia Oul,
nomomy 4mo_s_0Ovin_He 00uH 6 nycmuiHe. Mos

[poeuupyeT Ha celst o0pa3 JiepBu1a,
CTPAHCTBYIOILETO U MYZAPOIO, MOJIYYHUBIIETO 3HAHUS
Onaroiapsi MpOCTPAHCTBY MYCTHIHU.

I'mac mycThIHU U € PUI0CO(UsS COOTHOCUMBI C
MHUPOBOH TPAIUMLMOHHON TEMOH B JINPUKE — TEMOU
ITosta u IlycTeIHM, KaK IPOCTPAHCTBA IOMOTAIOILETO
Ooco3HaTh ce0s, TMOTepiATh © HaWTH, oOpacTh
JyXOBHBIH CTepKeHb. BCIIOMHMM JHINb CTPOKH M3
«IIpopoka» A.C.Ilymkuna: «/[yxogHoti Hcaxcooro
momum, B nycmuine mpaunoti s enavuncsa... ». Takxke
U M. BosnomnH «0poaniny 1o MycThIHE,
MIIA TyXOBHOI CHJIBI, BAOXHOBEHHUS U HOBBIE 00pas3bl.
«/lnanor» MyCTHIHM M YeJOBeKa — B JJAHHOM cilydae
CIIyqusica, HO OH HE pealn3oBajcsi B IMOJHOHM Mepe
CBOMX CHII, T.K. TO3T «Obll He 00UH 8 NYCHbIHE).
Hanuuwe apyrux HyTHUKOB, KapaBaHa W T.J. yXKe
IpEeAIoJaraeT «yMalYMBaHUE» U COKPBITHE B ceOe
TE€X WIM UHBIX, TAMHBIX MbIcield U ayMm. 1lo MHeHUIO
M03Ta YCITEIIHBIA AHAOr BO3MOXXEH TOJBKO IIPH
HaJIMYUM JIMIIb JBYX COCTABIISIONIMX: IPHPOMIBI
ITyCTBIHM M OJHOTO 4YejoBeka B Hel. M6o mmamor
cocrosiBIImMiicss «1:1» mpexmonaraeT — pacKpbITHE
BHYTPEHHHUX IOTEHLUI U KaK IPOCTPAHCTBA, TaK U
CaMoTO 4YeloBeKa, Haxojsmerocs B HeM. VIMeHHO
nostroMy M.BOJOIIMH MUIIET B MHCBME, YTO «MOs
«nycmulHay — ewe 6nepeou...» 0co00  BBIIEI
KaBBIYKAMHU CJIOBO IIYCTBIHS). JTO TOBOPHT O TOM,
YTO TO3T yXKE HadaJl IMepecMaTpHBaTh KaTErOPHUIO
«ITyCTBIHS» HE TPOCTO Kak IPUPOJHOE SIBICHHE —
MYCTHIPHYIO MECTHOCTB: OH TIEPEOCMBICIINI U JIOBEIN
ee 710 KaTeropnu GpuiaococKoi, KOTOPYIO OTHBIHE OH
Bceraa Oyner HOCUTH ¢ co0o#l, OoTHBIHE 00pa3 ee
BCeTAa W Be3le OyleT MpPOCKalb3bIBaTh B
MOITMYECKOM MHUpE aBTOpa, SIBHO MJIHM CKpPBITO
BBIPOKEHHAs CKBO3b CHJTY TO3THYECKOTO CJIOBA.

MmHorue HCCIIeJOBATENN TBOpPYECTBA
M.Bonomuna 10JIararor, 4To Hanboee
MIOKa3aTebHO SBOJIIONMIO 3TOTO 00pasa ciexyer
paccMmarpuBaTh Ha TPHUMEPE JIBYX CTUXOTBOPEHHUI:
«[Iyctema» (1901) u «IIycterasy (1919). Mur xe
OCTQaHOBMM  CBOE€  BHHMaHME Ha  IIEPBOM
cruxotBopeHun «llycteras» 1901 roxa.

M.BosonmyH co3HaeT HE0OOXOIUMOCTh CHHTE3a
BOCTOYHOM JyXOBHOH CBOOOIBI M €BPOIEHCKOTO
pauuonanuzma. WmenHo B Ilapumxe M.Bosowmun
CO3/1ae€T CBOM MEpBbI CTUXOTBOPHBIM LMKI «l oAbl
CTPAHCTBHI», KOTOPHIH CHMBOJIMYHO HAa4YWHAETCS
ctuxotBopenuem «Ilycteras» (1901), roe obGpasy
[Tapmkxa TPOTHBOIOCTABISETCS BOCIOMHHAHUE O
Bocroke:

«...Ho mne mepewumcsa nopoti,

Kaxk oanenux nem socnomunanve,

Ilycmuvinu 6eunoti u Hemot

Henapywumoe monuanve... »[2, ¢.267].

Vike ¢ TIepBBIX CTPOK Mbl HabiromaeM oOpa3
BEYHO MOJYAJIHMBON W TPO3HOI mycThIHH. CHUTyanus
«MOJYAHMS» - O3TO M €CTh JHaJor MeX [BYX
mwiockocreit:  denoBekoMm (Iloat) mu  mpupomoit
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(ITyctemas). Kak 310 OBIIO OTMEYEHO HAMU BEHIIIE,
Silentium (momuanue) [TycTbiHM TEpepoCiio B HHYIO,
OTO3TH3UPOBaHHYI0  QOpMYy  OOILIEHHUs-AUATIOTa.
Bcenomunas crpoku @.TrotueBa «Moauu, ckpuléatics
U mau... NycKkau 6 OYVWeBHOU 2nyouHe 6Cmaiom u
3ax00am oHe 0e3MO8HO...» W3 3HAMEHHUTOTO
CTHXOTBOPEHHs, MBI MOXEM TOBOPUT O (akTe
BO3HMKHOBEHHS TaKOM KaTETOPUM KaK «ITyCTBIHS
JIyIn», Kak KiIaae3s BJIOXHOBEHUH, Oe310HHOTO
UCTOYHHMKA,  aKKyMYJHpYIOIIero  Oe3rpaHuyHOe
KOJIMYECTBO  3HAHWH, MpeoOpaxkaromee WX B
IO3TUYECKUHU TEKCT.

Ilepexoq ot BHemHero (IMyCTHIHA, Kak
MPOCTPAHCTBO) K BHYTpPEHHEMY (IIyCTBIHS JIyIIH
[103Ta) TOBOPUT O TMOTEHIHAIBHBIX BO3MOYKHOCTSX
pacCMOTPEHHSI OIHOW KaTETOPUH «ITyCTHIHS» B
COBEpUICHHO pa3HbIX 00pa3HO-XYI0KECTBEHHBIX
IUTOCKOCTSIX. 3HAUYMMO H TO, YTO B TIOJIHOM COOpaHuH
counnenut M.Bomomumna, u3gannom B 2003 romy
(camoe mocnetHEE M1 HOBOE M3JaHUE, IOTIOJIHEHHOE U
Nepen3IaHHOe), B MIEPBOM KHHUre cOOpaHHs, MEepBoe,
YTO MBI BUJUM — 3TO LIUKJI CTHXOTBOpeHMH «I ompl
CTPaHCTBHI», a TIEPBOE CTHXOTBOPEHHE — 3TO
«dycresty (1901 1.). Teorpaduueckue pamku
CTHXOTBOpEHHs O0O3HaueHbl Kak  «TamkeHT-
[Mapwx», 4To camo 1o ceOe BBI3BIBAET HEJOYMEHUE
uHTepec. Hrak, mpucTynmas HEMOCPEICTBEHHO K
aHamu3y 1epBoit  «[lycTeiHM», MBI oOpariaem
BHUMAaHHE Ha 3rturpad u nocpsmieane M. Bomomnna:
«IxoBy Anekcannposudy I'notoBy. «... ¥ mup, kax
Mope npeod 3apeio, U s udy no iony 600, M1 nooo mmot
U HAO0O MHOW mpeneujem 36e30Hblll Heb0C800...»[2,
c.11].

PazBopaunBaemast kapTHHa OBITHS B JJAHHOM
OTPBIBKE IEPEHACHINEHA KaK B KyJIbTYPOJIOIHIECKOM,
TaK U B CEMAaHTUYECKOM ILJIaHE: MU, IOSBUBILIHUICS U3
BOJIHOM CTHXMHU (KaK W JPeBHSS ATIaHTHIA, TOJIHAs
TauHCTB), TOX0XX Ha Mope (OTCBUIKA K IHChMam
M.Bosommna u BocriomuHanusiM o Csip-Zlapee), a
aBTOp, TOYHEE JIMPUYECKHH TIepoil, COOTHOCHUM C
o6pazom nerenpapaoro Uucyca Xpucra (M s udy no
JIOHY 600), KOTODPBIH, KaK IJIacsT JIEreH/bl, MOr 0e3
3aTPyIHEHUH XOJUTh HE TOJNBKO IO CYIIE, HO H IO
Bose. Mpbl BHIMM  HCIOJB30BaHHWE  CKPBITOTO
Oubnelickoro Kkoja, BBIPAKEHHOI'O MOCPEACTBOM
BBOJIa OJTHOTO M3 KauecTB oOpa3a Mucyca, KOTOPEIiL B
IIO3TUYECKOM OTpbIBKE M.BosommHa ucnosuabs3yercs
JUIL TIepefadd W YTOYHEHUS MECTOHAXOXJICHHE
JUPUIECKOTO TEPOS (U4 HOOO MHOU U HAOO MHOI) —
ueHTp Beenennoii, nentp Mupa.

[TpocTtpaHcTBO BOABIL, IPEACTaBICHHOE Kak
naeanbHas cdepa, KOTopas o0NagaeT U KayeCTBOM
«3EpKaJBHOTO OTPaXKEHUs» Heba B BOAE M BOJABI B
HeOe, pacKpbIBacT INIyOWHY YYBCTB, MEPEKUBAEMBIX
aBTOPOM. ABTOp CHELMATbHO BBIOMPAET CTOIb
3bI0KO-HEBECOMYIO JIOKALMIO JIMPUYECKOTO Tepost
(zono  600), moTOMYy UTO JHMIIE B  TAKOM
MIPOMEXYTOUYHOM COCTOSTHMH, MOYKHO YBHJIETH BCIO
KpacoTy OINHKCHIBAEMOIO B TOCIEIHEH CTpOKe:

«...mpenewem 36e30Hblll HeO0CB00...». «TpeneT» Kak
HeNb3sl JIydlle OTpPakaeT BHYTPEHHHE COCTOSIHUE
JUPUIECKOTO «SI»: TpemeT — 3TO 3BYKH H rojoca
CaMoTO aBTOpPA, TPEMET — 3TO IIyM BOJBI, IPHOOS,
BOJIH, TPETET — 3TO AUAJIOT MM aXe MOJIUIIOT 3BE3/,
3TO JIETKHWH INEMNOT, 3TO HEYIOBHMO-MHMOJICTHBIC
yyBcrBa B ayme. CTOMT TOJBKO BCHOMHHUTB
3HaAMEHUTHIe OTPHIBKU U3 cTixoB M.IO. JlepmoHTOBa
«EBpeiickas menomus»: « A4 6udan uno2oa, Kak HO4Hasl
36e30a 6 3epkairbHoM 3anuge Onecmum. Kak
mpenewjem 6 cmpyax u cepeopsHulil npax om Hee,
pacceinasice, bexcum...» [5, ¢.46] WK 3HAMCHHUTOE
«BBIX0XY OZIMH 51 Ha IOPOTY»: «Bwixodcy ooun s Ha
00po2y; CK603b MYMAH KPEMHUCMbLIL NYMb O1eCmum;
Houv muxa. Ilycmoina enemnem 602y. U 36e30a c
38e30010 206opum...» [3, ¢.96].

Jlupuueckuit repoit M. BonommwnHa Takxke
OTIIPABJIICTCS B IIyTh-JIOPOTY, MMEHHO IO3TOMY H
LUKJI Ha3bIBaeTCs «['0bl CTPAHCTBUIDY U HAUMHAECTCS
co cruxotBopenust «IlycToinsa». UHTEpecHO U TO, UTO
B anurpade o0603HaYEHO BOJHOE IPOCTPAHCTBO, a B
CaMOM CTHXOTBOPEHHH MPOCTPAHCTBO ITyCTHIHU: U TO
KOCBEHHO, TaK KakK IepBasi CTPOKAa CTUXOTBOPEHHS
HauMHaeTcss C Ha3BaHus XxoiMa B [lapmke — c
Momnmaptpa uiu «I'opsl MydeHUKOB»: «MoHmapmp ...
Buusy pesem Ilapuoic». KapTuHa 0XHUBIEHHOTO
ropoga Ilapmk, co CBOCIO JKH3HBIO M CBOUM
TPaAWIMOHHBIM OBITOM U YKJIaJIOM KOHTPacTUPYeT C
JIpyroid, He MEHee 3HauuMOM B HaMsITH I103Ta,
KapTUHOH: «...Ho mHe mepewumcs nopoi, Kax
oanvhux OHell ocnomuHnanve, Ilycmvinu eunou u
HeMOll HeHapyuumoe mondauvey[2, c.23].

«3azmepkka» BCTYIUIGHHS, T.e. OINHCAaHHE C
CaMoTO Hayajla CTUXOTBOPEHHS HE CaMOM ITyCTBIHH, a
npoctpadctBa [lapmxka — 130 merpoBoro xonma
Mounmaptpa, - 3ambicen aBTopa. ViMeHHO Omaromaps
TaKOW HWrpe-KOHTPAcTy Mbl Jajee MOorpykKaemcs B
OIMCAHUE IIYCTBIHU: «PACKALEHA, OOHAMCEHd, NOO
HeOOM, GbIYGEMUUM OM 3HOS, 8eCb Oelb De3 MbLCIU U
6e3 cHa 6 nonybpedy Jiedcum OHa, U Hem OGUNCEHbS,
Hem nokosi..»[2, c.23]. OnuneTBOpeHne MyCTHIHH
«HAJIMIO» - Ha 3TO YKa3blBaeT U €€ «HaroTay
(oOHaxkeHa), ICHXUYIECKHUE COCTOSTHHUE ITPOCTPAHCTBA
MyCTHIHU (Me3 MBICTH, 0e3 CHa, B MOIyOpeny), HO
spue BbIpOKEHA €€ TIeHJepHas IPHHAIICHKHOCTh!
ITCTHIHA — KCHIIUHA 1 UMEHHO OATOMY OHa «JICKUT
oOHaXKeHay.

KonrekcryansHoe MIPOTHUBOIIOCTABIICHHUE,
BBIPOKEHHOE B (POpMe «Hem 08UdCeHbsl, Hem NOKOs»
packpbIBacT BHELIHIOI CTAaTHKYy INPH BHYTPEHHEH
JMHAMHMKe 00pa3a IyCTHIHW. BHEIIHssI cTaTHYHOCTD
o0yciioBleHa U 0003HaYeHa aBTOPOM B CIEAyIOLIEH
CTPOKE  CTHUXOTBOpPEHUS:  «3acmulguiuti  3HOU».
VIMeHHO 3HOM U ’Kapa, KaK LEIH, HE IO3BOJIIIOT
nBuratbes e, Kenmune-IlycTeiHe, UMEHHO IO3TOMY
oHa B Opemy, 0e3 cHa, 0e3 MbICIH, T.K. XKapa
CKOBBIBAE€T BCE JKHBOC B CBOM OOBATHS, MBICID
«IUTaBUTCS» M pacTeKkaeTcs OT 3HOs. B KoHTekcre
3TUX  TOITHYECKMX CTPOK JOCTATOYHO  JIMIIb
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BCIIOMHHTh CTPOKH W3 BOCIIOMHHAaHHA U CTHXOB
A.A.AxMaroBoH B rofbl 3Bakyanuu B Tamkente: «B
Tawixenme 5 enepevie Y3HAA, YMO MAKOE 8 NATAUUL
aHcap OpeecHasi MmeHs U 36YK 800bL» UNU «NOJIOHEBHbIN
mepmesckuil  3nou. CnoeHo 6cs npanamsams 6
cosHanue packairennol raeot mexaa...» [1, c.19].

3akJ0ueHHe

B peanmuzanun obpasza «Boctoxk» M. Bosonmn
MIPUBJICKAET U APYTOii, HE MEHee BaXKHbIA 00pa3 — 3To
obpa3 crernu. Cremnb, B CBOEH CYIIHOCTH HE PE3KO
OTHH‘IaIOHleﬁCSI oT ITYCTBIHH, MOXET HUMETb
cienyromue TpakToBku: 1. IlycTeiHHOE U MepTBOE
MECTO JHEM, HO KUBOE U NPEKPACHOE BEYEPOM:

2.beckoHeUyHOE  TIPOCTPAHCTBO,  Omaromaps
KOTOPOMY MOJKHO YBHJAETH TO, YTO HE3pHMO B
MOBCEIHEBHOM IKHM3HM ToOpoJa — IPOCTPAHCTBO
cBOOOIBI MBICIIEH, ITOJIETa, TIPOCTPAHCTBO IS TOUCKA
1 HAXOXJCHHUA CMBICJIA )KU3HH,

3. Crenp, kKak HOJOTHO, HA KOTOPOM TpHpOJa
SPKMMH KpackaMu M300paxxaeT U3Hb, U KOTOPYIo M.
BosommH BOCIpUHUMAET HE TOJBKO Kak MO3T, HO U
KaK XY/J0KHHUK (HEOOJIBIIOMY KPYT'y YHTaTeJei OAT
M3BECTCH M KaK XYJIO0XHHK, aBTOP aKBapC€JIbHbIX
KapTuH).
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ApXeTun TYCTBIHM TPAaJULHMOHHO CBS3aH C
MOTHUBOM CTPaHHUYECTBA U JyXOBHOTO MoMCKa. J{ns
POMaHTHYECKON TPaIUIH B LIEIOM U UL PYCCKHUX
MIO3TOB-POMAHTHKOB, B YACTHOCTH, 00pa3 MyCTBIHA —
HE TOJIbKO Mei3ax, OH 00JIalaeT MHOTOMEPHOCTHIO
CHMBOJIMYECKOTO TIPOCTPAHCTBA U COOTHOCHTCSI C
NEePeKUBAHUAMHU  JINPUUECKOTO TIeposl. ONUTETHI
«BeYHAsl NYCMBINAY, KHeMAs NYCMbiHA» PACKPBIBAIOT
MIyOMHHBIH ~ cMBICH M (QUIOCOQHI0O  BCEX
CpeIHea3naTCKUX 3THOCOB: BEYHAs U HEMas MOTOMY,
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ECOLOGICAL FEATURES OF TRANSPORT

Abstract: As claimed by World Health Organisation, the quality of air is worsening year by year. This case
primarily arises from energy, transport and production policies of nations and towns, beginning to be the straight
reason for international issues related to the greenhouse effect. Currently, the ecological features of transport are
quite topical problems, especially energy expenditure along with greenhouse gas (GHG) production. The current
study examines and estimates the eventual energy expenditure and greenhouse gas emissions for two types of
passenger transport, particularly road and railroad. The collation was carried out for diesel railroad vehicles and
also for passenger vehicles with various forms of fuel (gasolene and diesel). The outcomes demonstrate the eventual
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Introduction.

Mobility is one of the most important human
needs in this century. Average number of trips and the
average travelled distance per man is constantly
rising. Transport is becoming a very important
element of human existence which has very negative
impact on the environment by noise, vibration,
accidents, area needs, congestions and energy
intensity [1]. Entering energy is transformed in to the
movement of vehicles which provide the required
transfer of goods and people in the area. It is caused
during the transportation processes. Therefore, the
transport depends on the supply of energy. Today, the
transportation is largely dependent on oil, as the vast
majority of vehicles are driven engines combusting
petroleum products - hydrocarbon fuels [2,3].

Railway transport is representative mode of
transport where most railway vehicles are now
powered by electric traction motors, so the rate of
dependence on oil is lower than previous modes. But
the fact is that in most countries the electricity is
produced through petroleum products or coal [4,5].
All of these are non-renewable natural resources and

Doi: éros¥®f https://dx.doi.org/10.15863/TAS.2019.07.75.46

Standard EN 16 258:2012.

This European standard specifies a general
methodology for calculation and declaration of energy
consumption and GHG emissions in connection with
any services (cargo, passengers or both) [6]. It

specifies general

principles,

definitions, system

boundaries, methods of calculation, allocation rules
(allocation, assignment) and recommendations on
information to support standardized, accurate, reliable

and verifiable
consumption

declarations
and greenhouse

regarding
gas

energy
emissions

associated with any freight service. It also contains
examples of the use of these principles. The
calculation for one given transport service must be
performed using the following three main steps:

e Step 1: Identification of the various sections

of the service

e Step 2: Calculation of energy consumption
and greenhouse gas emissions for each section
e Step 3: Sum of the results for each section.

The standard does not consider only the

secondary emissions produced and energy consumed

their stocks have steadily declined. during combustion of the fuel (energy conversion

2 Clarivate
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from fuel to mechanical energy), but also primary
emissions incurred in the extraction, production and
distribution:

o ew — well-to-wheels energy factor for the
defined fuel,

e gw — well-to-wheels emission factor for the
defined fuel,

e et — tank-to-wheels energy factor for the
defined fuel,

e gt — tank-to-wheels emission factor for the
defined fuel.

Well-to-wheels factor covers also primary and
secondary emissions and consumption. Somewhere,
this factor is also called life-cycle analysis/assessment
(LCA). Tank-to-Wheels factor considers only
secondary emissions and consumption. That standard
specifies a general methodology for calculation and
the declared value for the energetic factor and factor
in greenhouse gas emissions must be selected in
accordance with Annex A [7,8]. Emission gases are
composed of several individual components (gases).

Each of them has different chemical and physical
properties and thus participates in environmental
degradation differently. In order to compare emissions
from different activities, fuels, wvehicles when
emissions have different tracks, it is necessary to
designate one representative unit usable for the
comparison. This is the CO; equivalent, which is a
measure of impact of specific emissions and likens it
to the impact of CO,. The label is CO.. (equivalent)
[9,10].

Calculation methodology.

Software Railway dynamics has been used to
calculate the energy consumption of the train. The
power consumption of the train has been calculated on
the basis of predefined and selected values on the
defined route. The software works with imported
maps and elevation profile of railway routes. Based on
these defaults and selected parameters (locomotive
type, train weight, train length, axle load, number and
location of stops) power consumption was calculated
in kWh.

This software can be used to calculate energy
consumption and operational or driving time of some
arbitrary train on some arbitrary railway track. It is
needed to import data of train and track for calculation
[11]. It is necessary to use the principle well-to-wheels
for relevant comparison of the results for different
types of consumed energy. Calculated energy is the
mechanical work needed to move the vehicle. If is it
transformed into units of MJ, it can be subsequently
converted to total consumed energy. It means that the
well-to-wheels principle is using factors ew, gw (EN 16
258:2012) or fica, or total energy efficiency nre [12].

For the consumption of vehicles equipped by
combustion engines is used following equation.

Err= FCv X ew = [(Eme X mype) X pip] xew [MJI] (L)

where
[(MJ]

FCv fuel consumption of vehicle [I, dm®]

Eme mechanical energy consumed by the
movement of the train (train dynamics software result)
[kwh]

mpe Vehicle engine specific fuel consumption
[g/kwh]

pr fuel (diesel) specific weight (density) [g/dm?]

ew energetic factor ,,wtw** for defined fuel from
[MJ/dm3]

E+r total energy consumed by diesel vehicles

For the GHG production calculation, the
consumed amount of diesel fuel should be multiplied
by an emission factor for that fuel from Appendix A
of the EN standard.

Gre=FCy X Gu [(Ewe X 119 ] X g [9C0] (2)

where  Grethe total amount of emissions produced
by diesel vehicles [gCO2]
gwemission factor for defined fuel [tCO2/MWh]

The basic units of MJ and gCO; were chosen for
the calculation because they are the units declared in
the standard. However, for better comparison and
expression, it is possible to expressed individual
amounts in other units, for example GJ, kJ, tCOx,
kgCOye or a combination of them, in the case of
proportional expressing of quantities [13].

Railway transport.

In this case study we consider the transport along
one chosen in the Republic of Azerbaijan. This track
connects the capital city Baku and a town Sumgayit.
An overall distance between two cities is 30
kilometres. The calculation for this model study was
done on the track in bidirectional ways, so one way
down the hill and the other way up the hill.

This elevation is seen in the energy consumption
which is higher for uphill track, from Baku to
Sumgayit. Only the numbers as the results from
transport in both directions are in the evaluation table
and graphs. Simulation of the energy consumption
was done for railway vehicle used in the Republic of
Azerbaijan in a regional passenger transport.

Passenger car transport.

If we want to use a methodology for the
calculation of energy intensity and GHG production
in transport for passenger cars with different fuel
types, it is suitable to use the following example.

Let us consider a vehicle frequently used in
Azerbaijan which represents the middle-class vehicle
of an unnamed manufacturer who offers this type of
vehicle with two types of propulsion — gasoline and
diesel with approximately the same engine power.
Vehicle mark and model are not important in this case,
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but performance, weight parameters and fuel calculation. The consumption was measured

consumption of the vehicle are relevant.

Curb weight of the vehicle is about 1 500 kg and
the engine power of vehicle is about 80 kW. For this
type of the vehicle, fuel consumption may range from
6 to 7 litres of gasoline per 100 km; in the case of
diesel engines it may be from 5 to 6 litres per 100 km
[14].

Fuel and energy consumptions stated by the
manufacturer were used for the purposes of this

according to the standard. Consumption indicated by
the manufacturer in the combined NEDC cycle is
taken into account [15]. Energy consumption and
GHG production from a global aspect, thus primary as
well as secondary impacts are taken into account.

Evaluation.
The calculated results are written
following table (table 1).

in the

Table 1. Final evaluation

Mode and type Rail Road

(vehicle nr., 813-913 Gasoline Diesel
traction)

Occupancy (%) 100-20 100 - 20 100 - 20
Energy

Consumption 256-1045 443 - 2011 395-1789
(kJ/pskm)

GHG Production 19,4-79.3 33,9 - 153,6 29,9 - 135,8
(g/pskm)

The simulated fuel consumption of the diesel
train was compared to the real consumption of this
train operated on this track. This simulated result was

validated because the simulation error was only -8%.
So, every consumption result was increased of the
value 8% to be closer to the reality.

2000

T A
Energy 7
- 227277 G554
consumption 1500 777575 75
(kJ/pskm) Y7777 é%ééf//,
G, G424
77777777777 77777777777
1000 777577, ;’j;’;’:’/’z'/”z’?: g’r/”?’?’"zg’;}g
i T
S0 7777 /; /%Jx%‘/;
G555 7 G777
LA 277777 G55
500 [ L2222 7222222
25544 G777
%
0
train 813-913 gasoline car diesel car

Fig. 1. Final evaluation

The results from the table 1 describe the most
energy intension vehicle drive. It is the gasoline
passenger car. Its energy consumption and GHG
production is 10 % higher than the same diesel car in
whole spectre of vehicle occupancy. Public transport
is environmental friendlier than the individual. The
energy intensity and the GHG production of the diesel
train is lower despite the high tara weight of the train.
It is reached thanks to high passenger number.

The energy intensity of gasoline car is 70 %
higher and of diesel car 50 % higher in the comparison
with the railway vehicle. The same scenario is by the
GHG production. It is valid for the full occupancy of
the vehicles. The difference (energy and GHG) is
increasing between the road and railway vehicles with
the decreasing of vehicle occupancy. The difference
of the gasoline car represents 90 % higher
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environmental impact and 70 % of the diesel car by
the 20 % occupancy.

Conclusion.

The results of this simulation do not determine
which traction is better, greener or friendlier to the
environment of Azerbaijan Republic:

e Itis not possible to do it, because the energy
efficiency and GHG production is not dependent only
on the type of fuel but also on the occupancy usage. It
is necessary to load the trains with the adequate
number of passengers (suitable choice of the train
according to the transport flow). The efficiency of
vehicles is decreasing with decreasing of the actual
vehicle occupancy.

o Evaluation shows that also the “not green
transport vehicles” — passenger cars — can be very
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Introduction
Modern synthetic antimicrobial agents occupy a
leading place in the treatment of bacterial infections.
The difficulties of treatment and prevention of
infectious diseases, due to the diversity of biological
forms of pathogens, the constant emergence of multi-
resistant forms and new types of dangerous pathogens,
determine the relevance of creating new antimicrobial
agents. The need for new drugs have various reasons:
the expansion of the antimicrobial spectrum, increase
of activity against resistant pathogens, improvement
of pharmacokinetic properties and reduction of
toxicity. Organic compounds inhibit or completely
stop the growth of microorganisms. Chemicals cause
either microbiocidal (lead to the death of
microorganisms) or microbiostatic action (stop their
growth, but after the removal of these substances the
growth resumes again) . The nature of action depends
on the dose of the substance, the time of its exposure,
as well as temperature and pH. The same organic
substance may have different effects on different types
H;C H
HO .

C,H,00C

sample No. 3

2.Experimental part

In order to determine the sensitivity of
microorganisms by a disk diffusion method, a
suspension was prepared from daily cultures of
microorganisms (1 billion microbial cells in 1 ml) [8].
Further, this suspension was uniformly applied to the
surface of meat-peptone agar in a Petri dish. The
excess liquid was removed with a pipette; then the cup
is dried for 10-15 minutes in a thermostat. Sterile filter
paper disks are moistened with a solution of the tested
substances and placed on the surface of the prepared
agar.

After cultivation in thermostat at a temperature
of 37 °C for 18-24 hours, the result is obtained by
measuring the diameter of the inhibition zone around
the disk in millimeters. Diffusion of the tested
chemical compound leads to the formation of an

of microorganisms. Antimicrobial substances act
more strongly on vegetative cells than on spores.

The sensitivity of microorganisms to chemical
compounds is determined by several methods, one of
which is the dilution method: bacterial strains are
cultured in nutrient media, in which substances are
added in certain concentrations. Nutrient media for
these purposes can be both dense and liquid. The
sensitivity of microorganisms to a chemical
compound is assessed by the minimum concentration
of the drug, at which their growth is suppressed. This
is the minimum inhibitory concentration (MIC) of the
drug. The method of serial dilutions determines the
minimum concentration of a chemical compound that
inhibits the growth of the investigated bacterial culture
[6,7].

Structure of obtained compounds was researched
with the help of RSA Sheldrick G.M. SHELXTL,
Structure Determination Software Suite, Briiker
AXS, Madison, Wisconsin [4].

CH,

HO CH,
-
>

C,H,00C

COOC,H;
sample No. 2
OH S
H,C =Ny A
H N
C,H,00C

COOC,H;

sample No. 4

inhibition zone of the growth of microorganisms
around the disks. As a result, the diameter of the
inhibition zones for the substances were: (sample No.
1) S.aureus -15 mm, E.coli - 15 mm, Ps.aeruginosa -
15 mm, C.albicans - 20 mm; (sample No. 2) S. aureus
- 15 mm, E.coli - 18 mm, P. aeruginosa - 18 mm,
C.albicans - 18 mm; (sample No. 3) S.aureus - 15 mm,
E.coli 17 mm, P. aeruginosa - 18 mm , C.albicans -
18 mm; (sample No. 4) S.aureus -10 mm, E.coli 17
mm, P.aeruginosa - 17 mm, C.albicans - 18 mm.

In order to determine the sensitivity of
microorganisms by the serial dilution method, the
tested substances were taken in the amount of a 1%
alcohol solution. The studied dilutions were in the
following concentrations: 1:100, 1:200, 1:400, 1:800.
As representative of Gram-positive bacteria was used
S. aureus, Gram-negative — E. coli and P. aeruginosa,
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fungi — yeast fungus of the genus Candida. MPA pH 3.Results and Discussion
7.2-7.4 was used as a nutrient medium for bacterial
strains, and Saburo medium was used for Candida.
Table 1. Antimicrobial effect of the new synthesized compounds
Exposure Tested compounds
Test culture time (min) "1y (% 1) (1) We2) [ (XVID (Ne3) | (XXIT)  (Ned)
1 2 3 4 |1 |2 |34 ]1]2|3]|4]1]2 |34
S.aureus 10 - - - + |- I T T S T N B B A S
20 - - - + |- I A A R S B B I A
40 - - - + |- I A A R S B B I A
60 - - - + |- I A A R S B B I A
P.aeruginosa 10 - - + + |- R R A N A
20 - - + + - S I I I T I I S B N =
40 - - + + |- S I S U N R R T B I S P
60 - - + + - O I R A R S + |- |- |- |+
E.coli 10 - - + + |- R R
20 - - + + - S I S S I T I I S S B N
40 - - + + - - + |+ |- |- - + | - - - |+
60 - - + + - O I R A R S + |- |- |- |+
C.albicans 10 - - + + |- R R A
20 - - - + |- N I e e I o A I I I S
40 - - - + |- R NN
60 - - - + | - R N

Note: The dilution ratio is designated as 1 (1: 100), 2 (1: 200), 3 (1: 400), 4 (1:

Microbial loading in all trials was 1 billion
microbial cells per 1 ml, from which one drop was
added to each tube. Streaking was carried out every
10, 20, 40, 60 minutes of exposure. As a result it was
found that the test samples 2 and 4 have strong
antimicrobial effect. As seen from Table 1 the Sample
No. 4 at dilution of 1: 400 demonstrate effect on E.

800)

coli in 10 minutes, P. aeruginosa in 20 minutes,
Candida in 40 minutes. Sample # 2 kills S. aureus in
20 minutes even at dilution of 1:800.

For a comparative study of the activity of the
tested substances, well-known drugs (ethyl alcohol,
rivanol, furacilin, nitrofungin) were taken as controls.

Table 2. Antimicrobial activity of control substances

Tested culture Exposure time | Control drugs
(min) Ethanol Fur | Nitrofungin
acil
in
1 ]2 3 |4 |1 |2 |3 |41 2 |3 |4
S.aureus 10 S e M N M e s
20 - + + |+ |- + |+ |+
40 - + + |+ |- + |+ |+
60 - + + |+ |- + |+ |+
P.aeruginosa 10 L T I A A s
20 - + + |+ |+ |+ |+ |+
40 - + + |+ + |+ |+ +
60 - + + |+ + |+ |+ +
E.coli 10 + |+ + [+ |- |+ |+ |+
20 - + + |+ |- + |+ |+
40 - + + |+ |- + |+ |+
60 - + + |+ |- + |+ |+
*
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C.albicans 10 + + + + + + + + + + + +
20 + + + + + + + +| + + + +
40 A T I e T e + |+ [+
60 A T I e T e + |+ [+

Note: the dilution ratio: 1 (1: 100), 2 (1: 200), 3 (1: 400), 4 (1: 800)

The results of the control experiments are given
in Table 2. As it can be seen from the table, the
antimicrobial effect of the three drugs, used in
medicine, is much less than the effect of the
synthesized compounds. The long latent period of the
antimicrobial action can be explained by the unequal
number of membranes, surrounding those active
centers, with which interact the tested compounds.
The increase in the effectiveness of the action of drugs
with dilution proves good permeability through the
cell membrane. The most important is that, regardless
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