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Abstract

Armenia, Yerevan

We investigated the influence of single, low- and high-frequency tetanic stimulation of the paraventricular
nucleus (PVN) of hypothalamus on the activity of the vagosensitive neurons of the solitary tract nucleus (STN)
and on heart rate variability (HRV) in norm and at psychoemotional stress.

In rats under urethane anesthesia bipolar stimulating electrodes introduced in the anteromedial region of the

hypothalamus. Extracellular recording of neuronal activity was carried out from the medial region of NTS Analysis
of cardiac activity was carried out by method of mathematical analysis of heart rate variability (MA HRV). We
studied the most important indices: heart rate (HR), vegetative balance index (PSI) and the tension index of regu-
latory systems (TIRS). The data is processed using a Microsoft Excel spreadsheet, the level of statistical signifi-
cance was determined by Student's t-test.

Significant reactivity of solitary neurons (62%) to descending paraventricular inputs was revealed. The tetanic
stimulation of PVN (100-Hz during 1-sec) resulted in pronounced tetanic depression with post-tetanic potentiation.
In the mathematical analysis of some functionally significant HRV parameters: the HR, the vegetative equilibrium
index (IWR), the intensity index of the regulatory systems before and immediately after immobilization a benefi-

cial effect of the frequency stimulation of PVVN was found.
Our results suggest that some decrease in the stress reaction is evidently due to the initiation of the neuro-
regulative inhibitory control of PVN supporting the realization of vago-vagal reflexes via STN neurons.

Keywords: Paraventricular nucleus of the hypothalamus; Solitary tract nucleus; Psycho-emotional stress;
Tetanic potentiation and depression; Extracellular recording.

1. Introduction

Central organization of emotional and visceral re-
sponses of hypothalamic structures and particularly, in
one of its most important nuclei - the paraventricular
nucleus (PVN) determines the relationship of psycho-
emotional stress with changes in the regulation of auto-
nomic reactions. Disorder of homeostasis caused by a
failure of its normal physiological activity as a result of
stress factors or other pathological changes associated
with somatic and visceral domains (cardiovascular, res-
piratory, digestive, etc.) leads to the activation of the
different populations of neurons in the PVN. It is well
known that magnocellular neurosecretory cells of the
PVN realize release of hormones in the posterior pitui-
tary gland and the other populations control anterior pi-
tuitary function, whereas centrally projecting parvicel-
lular oxitocinergic PVN neurons send their axons to the
medulla oblongata, to the solitary tract nucleus (STN)
and the spinal cord. VVasopresinergic neurons project to
different regions of the hypothalamus and other limbic
structures, as well as to the brain stem and spinal cord.

In addition in studies of Badoer (Badoer E, 2001 ) was
shown, that there are neurons in the PVN that can di-
rectly influence sympathetic nerve activity [via PVN-
IML (intermediolateral cell column of the thoraco-lum-
bar spinal cord) connections]; indirectly influence sym-
pathetic nerve activity [via PVN-RVLM (pressor re-
gion of the rostral ventrolateral medulla)] connections
and both directly and indirectly influence sympathetic
nerve activity (via neurons with collaterals to the IML
and RVLM). Thus, within the PVVN are neurons with
anatomical connections that enable them to affect sym-
pathetic nerve activity either directly, indirectly or via
both mechanisms (via collaterals). Ascending projec-
tions from the caudal (general-visceroceptive) part of
the nucleus of the solitary tract (NTS) were studied ex-
perimentally in the rat by the aid of the anterograde au-
toradiographic and the retrograde horseradish peroxi-
dase (HRP) tracer techniques. Direct connections could
be traced not only to several forebrain structures, but
also the dorsomedial paraventricular nucleus of the hy-
pothalamus and the central nucleus of the amygdaloid
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complex (Ricardo and Koh,.1978). PVN receives affer-
ent inputs from STN, the ventrolateral surface of the
medulla oblongata, the hippocampus, the suprachias-
matic nucleus and etc. (Isipmu , 2003; Brooks et al,
1993; Whitehead etal., 2000). Such a diverse and com-
plex system of connections and secretor functions sup-
pose its indispensable role in suprabulbar control of vis-
ceral reactions and in the regulation of adaptive mech-
anisms in stress-induced situations (Herman et al.,
2005, Spyer,1994). PVN plays a key role in the activa-
tion of the hypothalamic-pituitary-adrenocortical sys-
tem (HPA axis), a driving mechanism of stress re-
sponse ( Axmaes, 2003; Herman et al., 2005). Of great
interest is the study of the effect of stimulation of PVN
on STN neurons and vagally mediating heart rate vari-
ability (HRV), which is an indicator of sympathetic
parasympathetic equilibrium, the violation of which
leads to a dysregulation of affective physiological and
cognitive processes. Low HRV is a risk factor for path-
ophysiology and psychopathology and can be an endo-
phenotype for a broad range of dysfunctions (Thayer
and Lane, 2009, Zagon,. 2001). A large number of stud-
ies are devoted to the study of innervation of internal
(visceral) organs, in which it is shown that the vagal
afferent system occupies a central place for the realiza-
tion of immune processes and the genesis of the corre-
sponding vegetative endocrine and behavioral re-
sponses through the central pathways. There is also a
clear demonstration of the role of vagal afferents in no-
ciception, which is manifested in affective-emotional
reactions such as high blood pressure and tachycardia,
usually associated with perception of pain and medi-
ated by central reflex pathways involving the amygdala
and other parts of the limbic system (Berthoud , 2008,
Berthoud and Neuhuber, 2000; Daly et al , 2011). Ina
number of works was revealed close connections of the
organs of the gastrointestinal tract with brain structures,
in particular, with the hypothalamic-pituitary-adrenal
axis mediated by the vagus nerve and the STN neurons
as the first visceral sensitivity relay (Gil et al, 2013,
Kentish et al, 2012).

However, to date there is no comprehensive stud-
ies of the mechanisms of central PVN regulation of im-
pulse activity of STN visceral sensory neurons, as well
as their effects on the cardiovascular system in health
and psycho-emotional stress. In our previous studies on
cats we studied the effect of a number of limbic struc-
tures on the response of input viscerosensory neurons
of the mediodorsal area of STN, functionally identified
by stimulation of cervical division of the vagus nerve (
Asetucsia u 1p. 2006, Asetucsit u [letpocsH, 2009).

This article presents a fragment of material on
study of mechanisms the implementation of single low-
frequency and tetanic PVN stimulation to the impulse
activity of neurons in the medial sub nuclear formation
of STN, which is the first switching relay of visceral
afferents entering the central nervous system along the
fibers of the vagus nerve. It is also studied the impact
of the frequency of stimulation and the destruction of
the PVN on cardiovascular activity in the norm and
against the background of emotional stress.

2. Materials and methods

The experiments were performed on mail albino
rats weighing 280-360g anesthetized with urethane
(1,29 / kg i.p.) and immobilized by dithilin. The rats
were kept in individual cages under a regular light—dark
cycle (light on at 7:00 a.m. and off at 7:00 p.m.) in tem-
perature and humidity-controlled rooms receiving food
and water ad libitum. All experimental protocols were
approved by the Committee of Ethics of the Yerevan
State Medical University (YSMU-Yerevan, Armenia).
All animal procedures were carried out in accordance
with the European Communities Council Directive
2010/63/UE and the local Animal Care Committee.

After appropriate surgery bipolar stimulating elec-
trodes with a tip diameter about100p and 50p pole dis-
tance introduced in the anteromedial region of the hy-
pothalamus according stereotaxic coordinates (AP-1,8;
L-0,6; DV-7,8) ( Paxinos anx Watson, 2005). Extracel-
lular recording of neuronal activity was carried out by
glass microelectrodes, which were introduced in the
medial region of NTS on the level of obex .

2.1. Data analysis

On-line registration of pulse and NTS evoked neu-
ronal activity was carried out by special software anal-
ysis. It was applied the low and high frequency burst
stimulation (10, 20, 50, 100 Hz). Record of background
impulses lasted for 10 seconds, tetanic stimulus dura-
tion was 1 s and post-stimulus changes the behavior of
neurons in the PVVN was recorded for 10 to 200 or 400
ms / bin. By help of the program applied in these exper-
iments were constructed raster peristimulus histograms
with allocation of the frequency spectrum of activity of
neurons before, during and after the period of tetaniza-
tion. It should be noted that the study of reactions was
carried out at 4-6 consecutive repetitions of used fre-
quencies.

Analysis of cardiac activity was carried out by
method of mathematical analysis of heart rate variabil-
ity (MA HRV) (Baesckwii u ap., 1984). We studied the
most important indices: heart rate (HR), vegetative bal-
ance index (PSI) and the tension index of regulatory
systems (TIRS). The data is processed using a Mi-
crosoft Excel spreadsheet, the level of statistical signif-
icance was determined by Student's t-test.

3. Results

In a series of experiments on rats studied the na-
ture and characteristics of the effect of single, double
and low-frequency stimulation of the PN on function-
ally identified viscerosensory neurons (n=42) of STN.
On single stimulation of the PVN responded 25
(59.5%) units with the initial excitation and with a wide
range of latent periods of 4 to 40 ms. These neurons
have been tested also to paired stimulation of the PVN,
and test - response of the recovery cycle of the majority
of them (55%) was more than 20 ms, the remaining
units had the recovery cycle up to 10 ms. When testing
vagal discharges with conditioning PVVN volley block-
ing effect (up to 500 ms) of signals, arising by afferent
fibers of the vagus nerve were observed in 28% units.
Low-frequency stimulation of the PVN (1-5 Hz) caused
a loss of in stimulus- dependent responses for 10s. In-
creasing the stimulation frequency up to 20 Hz led to
activation or suppression of the background rhythm and
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smoothing of the excitatory bursts. In the study of the
nature of the response of spontaneous impulses of vis-
cerosensory neurons of STN (n-60) to tetanic stimula-
tion of the PVN in rats found numerous changes de-
pending on the number of impulses in the volley and
frequency of background impulses of solitary neurons.
When the program analysis of changes in the sensitivity
of the units studied, the most striking effects revealed
by tetanic stimulation of the PVN at 100 Hz. Thus, neu-
rons with the slow rhythm (12-15 sp/s, n=6) responded
by slight inhibition of activity during (1c) and after (5¢)
the tetanic stimulation (Fig. 1, A). In STN neurons with
background impulses 20-25 sp/s was observed almost
4-fold increase in the frequency of impulse activity
(110-120 sp/s, n=11) with a long post effects (Fig. 1.B).
The high frequency units with background activity (55-

Stimul. PVN
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2.0 ‘.‘"0.

60 sp /s, n=6) to PVVN stimulation undergo sharp tetanic
depression in the period of stimulation (five-fold reduc-
tion, 10sp / s) and post stimulus potentiation (75sp /s)
(Fig.1, B). Some neurons having primery frequent
rhythm of the current impulses (54-68sp / s, n=7) re-
acted with slight potentiation without phase changes
(Fig.1.D). Analysis of the peristimulus histograms of
the units studied under the influence of PVN tetaniza-
tion during 1c volleys of 10, 20, 50 Hz (the u=15)
(Fig.2.A-D) showed no sharp drops of the current im-
pulses with some quickening without phase changes re-
gardless of the frequency of the background activity
(Fig. 2.A, C, D), and only in one case when applying
10Hz frequency was observed post-stimulus depression
(Fig. 2, B) and at 50Hz stimulation - tetanic depression
with post-tetanic potentiation.
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Fig.1. A-D - Peristymulus histograms of the sum of spikes (from above), constructed on the basis of "rasters" of

pre- and post-stimulus manifestations of the spike activity of single STN neurons in real time (10 sec before and

after high frequency stimulation-100Hz); below - diagrams of the total frequency of spikes, presented in the ras-

ter with the indication of real-time digital values of 10 seconds before (Mge), 1 second stimulation (M) and af-

ter (Mpe) stimulation. BE (before event) - time interval before stimulation, TT- tetanization time, PE (post event)

- after stimulation; ordinate - the sum of spikes in the time sequence indicated on the abscissa axis. TP- tetanic
potentiation TD - tetanic depression.
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4. Discussion

Thus, the study of the effect of PVN on vagal STN
neurons led to the conclusion that the units studied are
subject to significant PVN impact, but this influence
and ways of realization are ambiguous and depend both
on the strength and frequency of the descending sig-
nals, and on the susceptibility of solitary neurons to
them. Earlier was demonstrated that STN obtains pre-
dominantly peptidergic projections from the anterior,
medial and lateral parvicellular cells of PVN (Hardy,
2001, Palkovits, 1999), whereas vasopresinergic and/or
oxytocinergic supra-medullary pathways are important
in the adaptation of cardiac rhythm and cardiac output
during rest and movement (Michelini, 2007, Kawabe
Tetsuya et al., 2008). Short-latent excitatory reactions
of vagal units, as well as a short recovery cycle of test
responses to paired PVN stimulation, indicate mon-
osynaptic realization of the hypothalamo-solitary dis-
charge. Presynaptic blocking of the vagal input, re-
vealed in the study of the interaction of the central and
peripheral discharges appears to be a protective mech-
anism to prevent the further spread of viscerosensory
information into the overlying structures of the brain.
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Fig. 2. A-E - Peristymulus histograms and pre- and post-stimuli manifestations of the spike activity of PVN neu-
rons during tetanic stimulation 10 Hz (A, B), 20 Hz (C), 50 Hz ( D, E). The remaining notations are as in Fig. 1.

The various changes in the nature of the current impulse
of the STN neurons in the frequency and tetanic stimu-
lation of PVN indicate the existence of a certain func-
tional balance between excitation and inhibition within
the sensory neuronal loop that determines the conduc-
tion or delay of the central signals realizing the de-
scending control and regulation of the visceral system
to maintain homeostasis.

The analysis of the results obtained in the study of
some functionally significant indices (HR, IVE, ITRS)
changes in cardiac activity at conditions of psychoemo-
tional stress during stimulation or destruction of PVN
showed that prolonged immobilization leads to a sig-
nificant increase in heart rate, along with which there
are changes in the index of vegetative equilibrium
(IVE) and index of tension in regulatory system (ITRS)
indices reflecting the degree of participation of sympa-
thetic and parasympathetic departments of the central
nervous system in the processes of regulation of cardiac
activity (Axmaes, 2003).

Figure 3 shows the diagrams of the indices stud-
ied, which clearly show significant increase in heart
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rate immediately after removal of immabilization, pro-
nounced shifts in ITRS, indicating a sharp increase in
the intensity of regulatory systems of the brain. An in-
crease in the values of IVE testifies a violation of the
vegetative equilibrium between the sympathetic and
parasympathetic brain systems in the direction of in-
creasing the sympathetic activity. Stimulation of PVN
against the background of stress leads to an insignifi-
cant decrease in stress reactions (Fig. 3, 3), probably
due to the mechanism of triggering of the neurohumoral

A B
Heart rate

500

IVE

regulatory control of vago-vagal reflexes via STN neu-
rons, since it has been scientifically proven that gluta-
mate is involved in the reflex regulation of cardiovas-
cular functions in STN (Gordon and Sved, 2002, Guy-
enet , 2006, Kannon and Yamashita, 1985 ). In the
studies of Kawabe et al (2008) on unilateral microinjec-
tion of NMDA in PVN, the existence of tonic active
bilateral projections from PVN into the STN has been
shown. These projections can serve as a deterrent

c
ITRS

)
-

Fig.3. Changes in some ECG parameters in norm, after stress and when the paraventricular nucleus is stimu-
lated. A - heart rate; B - index of vegetative equilibrium; C- the index of tension of regulatory systems. 1 - con-
trol, 2 - immediately after immobilization, 3 - stimulation of PVN.

mechanism of excitatory cardiovascular effects
when PVN stimulation. Nevertheless, the initial reac-
tion to stimulation of PVVN was relayed by a sharp de-
terioration in the state of the animal after its destruction.
One day after the unilateral destruction of PVN, the an-
imals died, which, apparently, is the result of a disrup-
tion in the integrity of the neurohumoral mechanisms
of regulation of the autonomic balance, leading to a dis-
turbance in the balance of sympathetic and parasympa-
thetic activity, impairing the functional state of the
brain, preventing the initiation of adaptive mechanisms
that prevent the development of stress.
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Fig.1. A-D - Peristymulus histograms of the sum of spikes (from above), constructed on the basis of "rasters" of
pre- and post-stimulus manifestations of the spike activity of single STN neurons in real time (10 sec before and
after high frequency stimulation-100Hz); below - diagrams of the total frequency of spikes, presented in the ras-
ter with the indication of real-time digital values of 10 seconds before (MBE), 1 second stimulation (MTT) and
after (MPE) stimulation. BE (before event) - time interval before stimulation, TT- tetanization time, PE (post
event) - after stimulation; ordinate - the sum of spikes in the time sequence indicated on the abscissa axis. TP-
tetanic potentiation TD - tetanic depression.
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Fig. 2. A-E - Peristymulus histograms and pre- and post-stimuli manifestations of the spike activity of PVN neu-
rons during tetanic stimulation 10 Hz (A, B), 20 Hz (C), 50 Hz ( D, E). The remaining notations are as in Fig. 1.
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Fig.3. Changes in some ECG parameters in norm, after stress and when the paraventricular nucleus is stimu-
lated. A - heart rate; B - index of vegetative equilibrium; C- the index of tension of regulatory systems. 1 - con-
trol, 2 - immediately after immobilization, 3 - stimulation of PVN.
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AHHOTALUA

BorarcTBo 1 pazHooOpasue ¢uopsl u pactutenbHocTH KoObicTana (A3epbaiimkan), 00yCIIOBICHHbBIE Pa3HO-
o0pasueM (pu3nKo-reorpapuuecKux YCIOBHN U HCTOPHEH (GOpMUpOBaHMS, C TaBHUX BPEeMEH IPUBIICKAIHN B cede
BHHMaHHE HCCIIeIoBaTeliei: reorpadoB, HATYPAIUCTOB, OOTAHUKOB, 300JI0TOB U JIp.

Abstract

Richness and diversity of the flora and vegetation of Gobustan (Azerbaijan) specified with diversity of the
physical-geographical condition and history of development, have attracted attention of researches- geographists,

naturalists, botanists, zoologists etc. for a long time.

KaroueBnie ci1oBa: ¢iopa, pacTUTEIBHBIH OKPOB, ralo(HUTEI

Keywords: flora, plant cover, halophytes

Brots o 1860 r. 6oTannueckoe n3yuenue Ko-
OBICTaHA TMPOBOIMIOCH MPEHUMYIIECTBEHHO 3apyOeik-
HBIMH HCCJICZOBATENSIMH U HOCUIIO (DIIOPUCTHYECCKUI
xapakrep. borareitmmuii dropuctuueckuii MaTepuan
Obu1  coOpaH  M3BECTHBIMHM  IYTELIECTBEHHHKAMH
CII'memuueim  (Gmelin, 1774) u X.X.CreBeHOM
(Steven, 1812). Dto ObUIM HaMIIEPBEHIIIME CBEICHUS O
tdope u pacrutenpHOcTH KoOBIcTana. B mocnemyro-
mue roas! (1843-1844), nemenxwuii yuensiit K.Kox my-
TemecTBys mno KaBka3y cocTaBui KapTy M cAaeial
MIEPBYIO TIOTBITKY pa3fenuTh KaBkas Ha (opucTide-
ckue obnactu (Koch, 1847, 1850). bonbioe xosnye-
CTBO repOapHBIX 00pa3ioB pacTeHuit ¢piopsl KoOsicT-
aHa 6put0 cobpano H.K.3eimem Bo BpeMs ero my-
TemecTBU 1o BocTouHoMy 3akaBkaszbio (Seidlitz,
1857). lnTepecHO OTMETUTh, YTO BHIIICTIEPEUNUCIICH-
HBIC WCCJIEOBATENN 3aHUMAJNCh HE TOJBKO H3yde-
HHEM (IIOPBI U PACTUTEIBHOCTH, & TAK)KE MHTEPeCcoBa-
JUCh OTHOBPEMEHHO (payHOH, TeoyorHed M OBITOM
HaCeJICHUS.

I'.Pagne (Radde, 1899) BHec 3HAYMTEIBHBIM
BKJIa/l B 3y4eHHE (HIOPHI H PACTUTEIFHOCTH 3aKaBKa-
3bs. B 3TOT Mepuox uccienoBanus Ha KaBkase mpoBo-
JWINCh TPEUMYIIECTBEHHO PYCCKUMM  YYE€HBIMU
®.H.Anekceenko, A.H. KpacHoBemm (I'poccreiim, Ca-
xokna, 1931), xoroprle B cBOMX paboTax MPHUBOIAAT
CIIMCKH pacTeHuil, coopanHbIXx MU B KoObIcTaHe.

B 1907 r. B cBeT BBIXOAUT paboTa U3BECTHOTO WC-
cnenoBatens S1.C. Mensenesa, B KOTOPOW OH BIEpPBbIE
JIeNIaeT MOMBITKY BRLACTNTh Ha KaBkase 60TaHMKO-TE0-
rpaduyeckue MPOBUHIMH, B TOM YHCJIE BBIJICIISET Ca-
MOCTOSITEIbHYIO 0071aCTh, KyZa OTHOCUT KoOBICTaH.

H.M.Ky3HenoB B cBoeii paboTe, omy01mKoBaHHOM
B 1909 r. mpuBoauT cxemy aenenns Kapkasa ua Gora-
HHUKO-TreorpaduuecKre NpOBUHINH, B OCHOBY KOTOPOH
OBUT TIOJIOKEH XapaKTep PAacTHTEIBHOTO ITIOKPOBA.
31ech e UM BBIIEIIeTCs 001acTh HaropHBIX Keepodu-
TOB, B KOTOPYIO aBTOP OTHOCHT PacTUTENHHOCTH KOOBI-
CTaHa.

B 1912 r. 6orannueckas sxkcreaunus FO.H.Bopo-
HOBa TIpH ydacTuu OoTaHmkoB A.A.Maifopoga,
A.b.lllenkoBuukoBa, JL.I'.IlIMmuara ucciemoBana mo-
nmuny p. [upcarat u XapaMHUHCKYIO BO3BBIIIIEHHOCTD.

IMoznnee A.A.Maiiopos (1914) onyOnukoBan
CBOJHBIN CIIHCOK pacTeHHM, COOpaHHBIA UM CaMUM U

MIPEIIIECTBOBABIINMU HCCIIEAOBAaTEIsIMH B IOr0-BO-
crounoii lllupsanu u KoOricTane.

C 1922 r. HaunHaeTcs 0ojiee pa3HOCTOPOHHEE U
yriryOneHHoe u3ydeHHe (IIOphl M PAaCTHTENHLHOCTH
AsepOaiikana, MPOBOJHUBILNEECS MapIIPYTHO-Te000-
TaHWYEeCKUMH MeTomamu. OOcnenoBancs pacTHUTENb-
HBII TIOKPOB OTJAENBHBIX PAlOHOB, MacCHUBOB, 00Ja-
CTeH; MPOBOAMIOCH T€000TAHNIECKOE PAOHNPOBAHHUE
PACTUTENIHOTO TOKPOBA; BBIABISIKNCEH 3aIachl KOPMO-
BBIX, JICKAPCTBEHHBIX, TEXHUIECKUX U APYTUX CHIPbE-
BBIX PECYPCOB KaBKa3CKOH (IIOPHI.

HeyroMumbiMu ucciaenoBatessMu GIIopsl U pac-
tutrenbHOCTH KaBkasa B 3ToT nepuox 0sutn A.A.I'poc-
creiimu ero yueHuku. B 1926 rogy A.A. I'poccreiim,
nccnenys LllemaxuHCKHE IPEeAropbst BIUIOTH 10 Arre-
POHCKOTO IOJIyOCTPOBa, YKa3bIBaeT HA PaclpocTpaHe-
HUeE 37Iech HaropHbIX kcepodutos. [Tozgaee A.A.I'poc-
creiim u J{.M.CocHoBckuit (1927) Bemensror KoObI-
CTaH B CAMOCTOSITENILHBIN reorpaduieckuii OKpyr, a B
1931 r. A.A.I'poccreiiM OTHOCHUT pacTUTEIHHOCTH Ko-
ObIcTaHa K MOJIYIYCTHIHHOMY THITY.

Hawubonee nosHele cBeneHus o (Iope U pacTu-
tenpHOCTH KoOBIcTaHa nmatorcs B cBoumke A.A.I'poc-
creiima 1 M.@.Caxokusa «Ouepk pacturensHocTd Ko-
opictanay (1931). 3xeck OHM YeTKO yKa3bIBAIOT Ha TO,
yto B KoObICTaHe pacmpocTpaHeHa MOIYITyCThIHHAs
pacTUTENBHOCTh. B pesynbpTare nocnenyromux uccie-
noBanmii A.A.I'poccretim (1942, 1948 a, 1949 6) u
JLU.IIpununko (1940, 1947) Beigenunu KoOGbictan B
OTIENBHBIN OO0TaHWKO-TeorpadudecKkuil palioH, oTMe-
Yas TIPH 3TOM, YTO IO (UIOPE W PACTHUTENHEHOCTH OH
PE3KO OTIIMYAETCS OT COCEIHMX, YTO HE IPOTHBOPEUHT
1 HAIIUM MPE/ICTABICHUSIM O HEM.

Haunnas ¢ 1950 1. GoTaHmuecKue McCaeI0BaHNSA
B AsepOaiimkaHe KOPEHHBIM 00pa3oM H3MEHMJIKCH.
Wzydenue ¢ruopsl M PaCTHTEINBHOCTH CTajO IPOBO-
JUTHCSI B CTAIMOHAPHBIX M TOJIyCTallMOHAPHBIX YCIIO-
Busx. C 1960 r. ctamy mpoBOIUTHCS SKCTIEPUMEHTAITb-
HbIE MCCIIEIOBAHUS CE30HHON U Pa3HOIOJIMYHOM AMHA-
MHKH OTJEJbHBIX THIOB pacTuTenbHOocTH. [Togo0HbIe
KOMIUIEKCHBIE UCCIIeI0BaHMS TPOBOIMIINCH Ha OHnoreo-
LIEHOJIOTMYECKOM YPOBHE.

PacturensaocTh KoObIcTaHa m3ydanack S.M.Hc-
acBbIM (1943, 1958), P.A.Anuesbim (1954), M.I1.bor-
naHOBBIM (1954).
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B 1973-1975 rr. cornacHo X0310T0OBOpa, 3aKIII0-
yeHHoro Mmexay Mucrurytom «Asl'umpozem» MCX
Azepbaiimkana u MactuTtyrom Gotanmku AH Asep-
GailkaHa, moA pPYyKOBOACTBOM akaaemuka B.J[.I'a-
JDKHUEBA TPOBOAWINCH T'€00OTAHWYECKOE HCCIIEN0BaA-
HHE PacTUTEIBHOCTH 3UMHHUX macTOumy KoObicTaHa.
IIpu 3ToM OBIIH OMHMCAaHBI pacCTHUTENbHBIE (hOpMAITHH,
Obl1a 1aHa UX KJIaccu(UKaLus, TPOU3BOAUIOCH KAPTH-
POBaHKE PaCTUTEIHLHOTO ITOKPOBA H T..

B 1978-1981 rr. mMapumpyTHBIMH M CTalMOHap-
HBIMH MeToaMu B.B.ATaMOBBIM ObllIa IeTaNEHO H3Y-
YeHa CTelHasl pacTUTeNbHOCTh KoObIcTaHa, a Takke
OmoIIOTHYECKHH KPYTOBOPOT OPTraHUYECKOH MacChl
a30Ta ¥ 30JIbHBIX 3JIEMEHTOB B TPeX IIHUPOKO PacIpo-
CTPaHEHHBIX CTCNHBIX (DPUTOIEHO3aX 3TOTO pPETHOHA
(1984).

B 1986-1989 rr. D.P. JamuaMupoBoii IpOBOIUTCS
M3y4EeHUE COBPEMEHHOTO COCTOSHUS (JIOPBI U PacTH-
TENBHOCTH TaNOPUTHBIX MycThHb KoObicTaHa (1990).

Hauunas ¢ 1990 r. mo 1994 r. Hamu Ha LieHOIIONY-
JSIIMOHHOM YPOBHE MapUIPYTHBIMU U CTAI[IOHAPHBIMHU
METOAaMHU MPOBOIMINCH HCCIEIOBAHUS LEHOMOMYJIs-
it kaprana (Salsola dendroides Pall.) u renrusa
(S.nodulosa (Mog.) lljin) B mycThIHHBIX HUTOLICHO3AX
KoOrIcTana.

B Hacrosmiee Bpems ojydeHHbIe MaTepHuasl 00-
paboTaHBl, pE3yabTaThl HCCICAOBAHUI YacTUIHO
OIyOJINKOBaHbI, a pa3paboTaHHbIE PEKOMEHAALUH UC-
MOJB3YIOTCSl YYCHBIMU W MPOM3BOACTBEHHUKAMH HPH
MIPOBEICHUH UCCIICAOBAaHUN U MaCIOPTU3ALUU 3UMHHUX
nactouny AzepOaiimkana.
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OCOBEHHOCTH NOBEJEHUS MOPCKHAX MJIEKOTIUTAIOIIINX B PAHOHE ITPOMBICJIA
HAJITYCA B OXOTCKOM MOPE. PEAKIIUSI KACATOK HA 3BYKOBBIE UMITYJIbCbI
IT'NAPOAKYCTHYECKOI'O ITIPUBOPA BYT'EJIb. METOAUKA IIPUMEHEHMUS IPUBOPA
BYI'EJIb HA TIPOMBICIJIE TAJITYCA JJI51 3BAHIUTHI YJIOBA OT KACATOK

Kosanenko A.T.
MII Texnonoe — Paouo zopoo Hosopoccuiick. Poccust.

PECULIARITIES OF MARINE MAMMALS BEHAVIOR IN THE AREA OF HALIBUT FISHERY IN
THE OKHOTSK SEA. REACTION OF KILLER WHALES ON SOUND PULSES HYDRO ACOUSTIC
DEVICE BUGIL. METHOD OF APPLICATION OF THE HYDRO ACOUSTIC DEVICE ON THE
HALIBUT FISHERY

Kovalenko A.
MP Technolog — Radio. city Novorossiysk. Russia.
AHHOTALUA
Ha MMpOMBICJIIa MAJITyCa pBIﬁaKI/I 4aCTO CTAJIKHBAarOTCA C np06neM0171 KOHKYPCHIHHU CO CTOPOHBI MOPCKUX MJIC-
KOIIUTAKIIHUX. Bo BpeMA BLI60pKI/I spyca, KaCaTKHU BbBICAAIOT N0 70% YyJj0Ba. Kacatku COLIMAJIBHBIC )XUBOTHBIC,
JIETKO 00YYaloTCsl M epejatoT CBOM OMBIT MOTOMCTBY. B craTthe paccMarpuBaeTcst cioco0 3allUThl YJIOBA OT Ka-
caTok. MeToauka NpUMEHEHHsI THApoaKycTHIecKkoro npubopa byreis.
Abstract
In the longline halibut fishery fishermen often face the problem of competition from killer whales. At the
time of taking longline the killer whales up to 70% halibut is eaten. Orca is very intelligent social animal, easy to
learn and transmit your experience to the offspring. The way to protect the catch from killer whales is being con-
sidered in text. To fish more effectively give chance the technique of using hydro acoustic device — Bugel, without

harm to marine animals.

KunroueBble cioBa: npomsicen. Spyc. [lantyc. Kacatka. 3amura. Yios. byrens.
Keywords: fishing. Longline. Halibut. Killer whales. Protection. Catch. Bugel.

Beenenue.

B HacTosimee Bpems Ha IPOMEBICIIE PHIOAKH Bce
GoJIbIlle CTAKMBAIOTCS ¢ MPOOJIEeMON BO3pacTaromieit
KOHKYPEHILIUH CO CTOPOHBI MOPCKHUX MIJIEKOIUTAOIIHX.
JKuBOTHBIE BCe dalle CONPOBOXKIAIOT PHIOOIOBHBIE
cyna, KOHLEHTPHPYIOTCA B palOHE NPOMBICHA, 00B-
€/1al0T yJIOB, IIPUHOCAT HE MaJblid Bpex poidakam. [1pu
3TOM CaMH HE PEIKO TPaBMHUPYIOTCA, Jdake TMOHYT,
HaXOJICh B HETIOCPEACTBEHHOH OIM30CTH OT Cy/IHA Be-
JYIIETO MPOMBICIOBYIO JeaTenbHOCTh. [IpumepoB Ta-
KOIl KOHKypeHIuH MHOXkecTBO. [1. c.1 — ¢.3] CuByun,
HEpIIbI, TIOJIEHW PBYT CETH, 00BENAIOT YJIOB, MOPTAT
pBIOY Ha CTaBHBIX HeBoJaX. KacaTku B HEKOTOPHIX CITy-
yasx cHuMarT 10 70 % ynoBa manryca Ha SpyCHOM
MpoMBICIIe. YOBITOK OT MOPCKHX MIJIEKOMHUTAOLINX 32
OJIUH IIPOMBICIIOBBIN pelic Ha ManTyce WU 3a MPOMBIC-
JIOBBIM C€30H HA JIOCOCEBOW ITyTUHE MCUMCIAETCS Je-
CATKaMM ThICSY JI0JUIapoB. MoOpCKuE KHUBOTHBIE aK-
TUBHO HCHOJB3YIOT MPOMBICIOBBIE Cyda M CETH IS
nponuTaHus ceOst U cBoero noroMmcraa. [loBeneHue-
CKHE OCOOEHHOCTH MOPCKHX MIICKOTIUTAIOIINX B pai-
OHE TMpoMbICiIa OOYCIIOBJICHBI OOIIMM CHIKEHHEM
YPOBHSI KOPMOBOM 6a3bI JKHBOTHBIX, HEOOXOAUMOCTHIO
YBEIMYCHUS 3aTpaT OMOIOTMYECKON SHEpPTHMH Ha JI0-
ObI4y cBoero mpomuTaHus. g kKacaTok cTapmuM B
Ka)KJJOH Ipyrmie SBIsieTcst 0co0b JKEHCKOTo MoJa, Kak
npaBuio «Oabymrkay. Pa3Benky B moucke MpOMUTaHUS
BE/IyT 0cOOM MY»KCKOTO 1ojia. OHH, KaXKIbIi OT/IENIBHO,
OTXOZSIT OT CBOEH IPyHIBI HA 3HAYUTEIHHOE PAaCCTOs-
HHE B IOUCKE MUIIH, WIH NPECIEAYIOT CYIHO, BEAYyILEe
MPOMBICIIOBYIO A€ATENbHOCTh. Ilpnm oOHapykeHHH
UMY WM HOTY4YEeHUH «aKyCTHUECKOrO CHTHaja» OT
MPOMBICIIOBOTO CyJHA O Havajie BBIOOPKH spyca, mepe-
JIaloT 3BYKOBYIO MH(opMaLuio cBoel rpymre. Kaxnoe

MIPOMBICIIOBOE CY/THO ISl KacaTOK UMEET CBOH oTpeie-
JICHHBIM «OyKeT» 3ByKOB B MOMEHT Hauayla BHIOOPKH
spyca. MnenTudukanys 3THX 3ByKOB HE PEICTABISIET
JUIsl KacaTok oco0oro Tpyaa. Kacatku ciblaT noj Bo-
noit Ha paccrosHun Oonee 10 mumb. OHH CIIOCOOHEI
CJIBIIIATh 3BYKH B IIMPOKOM JHANa30He, MOIIHOCTh KO-
TOPBIX B JAECSATKH Pa3 HIDKE, YeM 3BYKH IOCTYIIHBIC
cityxy desoBeka. [2. €.612 — ¢.618] ccnenoanus, Ko-
TOpBIE MPOBOAMIN POCCHICKHE yUCHBIE, ONPEIeIIIIN,
YTO 00IIAsCH MEXIY CO00H KacaTKH, UCIIONIb3YIOT JIBa
THUIIA PEYEBBIX 3BYKOB: MOHO(DOHHUECKHUH — 17151 00111e-
HUSI BHYTPU CBOEW Tpymnmbl M OM(pOHUUECKHH — IS
UICHTH(PUKALNN TPHUHAAJICKHOCTH K CBOCH TpyImie
(ompenenenne cBoit — wyxoit). Kaxxnas rpymnma umeet
CBOM JIMAJIEKT, TO €CTh «CI3bIK» HAa KOTOPOM OHH 00IIa-
10TCSL. DTOT AnANIEKT (HabOp CJIOB — 3BYKOB) MOHAITEH
TOJIBKO 0COOSM OJHOM TPYNITBI U OTJIMYAETCS OT JHa-
neKTa Apyrux rpymni. OcoOeHHOCTBIO ISl KacaTOK SB-
JISeTCA TO, YTO OHM HE KOHKYPHPYIOT MEXy co00i, 1
MEXIY pa3iM4HBIMHU IPYINIIaMH, HE OTCTauBalOT CBOE
MIPaBO Ha 3AIMIUTy pallOHA MUTAHUS OT JPYTUX TPYIIIL.
OHnu cTaparoTcst pa3oWTHUCh, AEPXKATCS B pa3HBIX paiio-
Hax. /[BWKeT UMM WHCTHHKT — IHIIA Ha BCEX HE XBa-
THT. DTO BIMSIET HAa TOT (PaKT, YTO OHU HE CONEPHH-
YarT JIPYT C APYTOM, PaclpelelisioT MPOMBICIOBBIC
cyZa 1 paiioHbl MeX 1y coboil. Kasknas rpymma npecie-
nyer cBoe cynHo. Eciu B pailoHe mpombicia OJHO
CYZHO, TO Harpy3ka HaxJeOHMYeCTBa Ha Cy/JHO camas
BbIcoKasi. C yBeMUEHUEM KOJIMYECTBA CyIOB B pailoHe
MIPOMBICTIA, BEJIMYMHA 3TOH HArpy3KH YMEHBIIACTCS, TO
€CTh KOJIMIECTBO PHIOBI HEOOXOAUMOE, JIJIsI CYTOUHOTO
MIPONMUTAHUS BCEX KacaTOK B paiioHe NMpoMBICaa, pac-
TpeAenseTcs MeXIy MpoMbICIOBbIME cynamu. Ho 3To
HE YMEHBIIAET KOJINYEeCTBO 00beaaeMoi poIObI B paii-
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OHE TIPOMBICJIA ¥ YBEJIMYUBAET IEPEJIOB LIEHHOTO 00b-
exta. CHumxkaercs oOmias pe3yJbTaTHBHOCTH HPO-
MbIcia. KacaTku 3aMeTHO yBEIMYHMBAIOT CBOIO aKTHB-
HOCTb (IIPOLIEHT 00belaHusI) ¢ Apyca, eciiu CyJHO Be-
JET IIPOMBICEN HECKOIBKO AHEH MOAPS B OXHOM U TOM
ke paiioHe. YacTas cMeHa palilOHOB IIPOMBICIIA YMEHb-
maetr 3To Bo3aeWcTBue. il CyAOB SpPYCHOTO IpoO-
MBICJIa JUTUTETbHBIE IEPEXOIBI, YTO ObI OTOPBATHCS OT
KacaToK, SIBJIAIOTCSI POU3BOACTBEHHONW HEOOXOANMO-
creto. [Ipeanpusitue «Texnonor-Paano» paszpadorano
¥ Havajo BBIIYCK PaJNOIIEKTPOHHOTO THIPOAKYCTH-
yeckoro npudopa bByrenb, KOTOpbIi MO3BOISIET pHIOA-
KaM BEIyIINM IIPOMBICET OCOOEHHO Ha IIEHHBIX Mapo-
Jlax pbI0, pa3penTh CYIIECTBYIOIUH KOHQINKT, CHH-
3UTh IIOTEPH YJIOBA M HE OKAa3bIBATh HETATHBHOTO
BO3AEUCTBHS Ha SKOCUCTEMY, TO €CTh HE TPABMUPOBATh
MOpPCKUX KUBOTHBIX. [IpuHIIMT neficTBus mpudopa oc-
HOBaH Ha OCOOEHHOCTSIX MOBEIEHHS MOPCKUX MIIEKO-
NUTAOIUX. [ JTacTOHOrMX KacaTka CMEpTENbHBIN
Bpar, 3BYK €€ CcHelu(Uueckoro pasroBopa 3T0 CUrHal
onacHocTH. K mpumepy, B Mope, KOTa CUBYYH, HEPIIBI
CHBIIIAT 3TOT 3BYK, TO NMPEKPAIIalOT HBIPIATH U 0XO-
TUTCSI, TIPIDKUMAFOTCS ONrke K OopTy cynHa. Y OGopra
OHU YYBCTBYIOT ce0sl B O€30MacHOCTH TaK e, Kak
BO3JIe Oepera, ckan 1 JibanH. Ha mpomsiciie gacTo npu-
XOIUTCsl HAOMIOJaTh KaK rpyIma CUBy4Yel B TEUCHHH
pelica MOCTOSHHO HAXOANTCS y OOpTa CyJHa Ha paccTo-
saun 10- 30 meTpoB. Takum 00pa3om, OHU 3aLIMIIAIOT
ce0s OT HamaaeHust KacaTok. MIMeHHO Ha 3TOM OCHOBaH
NPUHLMI AeHCTBUS pubopa. ITo CBOCOOpa3HbIi IBYX
KaHaJIBHBINA THIPOAKyCTUYECKUI PETPAHCIIATOP rojoca
KacaTKH C 4aCTOTaMH A0 12 KT 1 €€ OXOTHUYBHX YJIb-
TPa3BYKOBBIX MMITYJIbCOB C YaCTOTAMHU JAECATKH KIII.
[IpumensieTcs mudpoBas 3amuCh rojloca KacaTKu U3
JUaNieKTa IUIOTOSTHBIX TPAH3UTHBIX KacaTok. Creru-
aNbpHO BHIOpaHa OMQOHUYECKas 3aluCch rojoca TPaH-
3UTHOW KacaTKH, KOTOpas HCIHOJB3YeTCsl KacaTKaMHu
JUISL OTIPEZICNIEHNs NTPUHAUIS)KHOCTH K CBOEH TpymIie.
OTOT (QaKT UrpaeT pojb MpU MPAKTHYECKOM ITPUMEHE-
HUM nipubopa byrens [uist 3aUTH yIoBa OT caMHX Ka-
CaToK.

MeTtopbl.

[Tpubop ucHbITEIBAIN B pelice Ha cpeHeM pbI0o-
noBHOM Tpayinepe «H. Conoauyk» B OCEHHUH HEPHOI.
Pabortanun B OXOTCKOM MOpE TpajloM Ha MajiTyce Ha
n3o0atax 800 — 1200 meTpoB B paiioHe ocTpoBa ATia-
coBo. Y Oopta moctosHHO B 10 MeTpax HaxoJuiaach
rpymmna cuBydei, 4 -5 KpynmHbIX camuoB U 20 caMok.
Kopmmimcs KUBOTHBIE OTXOZaMH MepepadOTKU PHIOBI
Y TeM, 4TO 00beJaii BO BpPeMs BRIOOPKH 00BbsTYESTHHBII
(3acTpsBIINiA B CETH) MANTYC, HBIPSUTH U BEIPHIBAJIH €TO
U3 CETHOW 4acTH, pBaJH ceTb. Bo BpeMs mepBoro uc-
IBITAaHUS TpUOOpa Tepex HadaloM BBIOOPKH Tpaia,
BKJIIOYMIIM U OIIYCTHJIU €r0 B BOAY Ha 15 METpoBOM 3a-
KPEIJICHHOM K (anbmbopTy KoHIle. B 3TOT MOMEHT BCst
rpyIna CUBy4el OJHOBPEMEHHO PE3KO OTILIbLIA B CTO-
poHy oT OopTa. 3a HECKOJIBKO CEKYH]I OHH IIPEO0I0JIeIN
napy KkabeibToBbIX (360 METpOB) M OCTaHOBMIIHCH.
Tpan BeIOpanu ¢ mantycom 6e3 moteps. 1o 100 kuio-
rpaMM JONOJHUTEIBHOrO yIoBa. B nanpHeiiieM B Te-
YeHHE NPOMBICIIA BCEr/ia BKIIIOUAIM Ha BEIOOPKE Tpasia
nprbop. CHBYYIH TOCTETIEHHO MPHUBHIKIIN, BCETIa Jep-
JKaJIMCh BIUIOTHYIO y OOpTa, KaXKIblil pa3 MposBISUIN
6€CrIOKOHCTBO, KPYTHIIN TOJIOBAMH, CMOTPEIIH 110 CTO-
pOHaM ¥ He HBIPSJIH, OOSUINCH KAacaToK, YJOB B Tpale
HE Tporanu. DKOJOTHYECKast COCTABIIAIONMIAs B TOM, YTO

aKyCTUYECKHE CUTHAJIbl YMEHBIIAIOT MOMNaJaHue MOp-
CKHX XHMBOTHBIX B TpaJl U UX TpaBMaTH3M. OUeBUIHBIM
SIBISIETCSI YTO MCIIONB30BAaHHUE 3TOTO MpHOOpa Ha Tpa-
JIOBOM, SIPYCHOM IIPOMBICJIE€ Y CTABHBIX HEBOAAX MOXKET
pemmTh IpoOJIeMy CBSI3aHHYIO ¢ MOPCKHMH MIIEKOTIH-
tatoriuMu. OCHOBHOHM 3ajauedl AJS HCHOIB30BaHUS
mpubopa Ha IPyCHOM IPOMEICIIE ObLITa HEOOXOAUMOCTh
moJ00paTk 3alMCh Tojloca KacaTKu TaKUM 00pa3oM,
YTOOBI KACATKH HA4YaJIM pearupoBaTh Ha 3TH THAPOAKY-
CTHYECKHE UMITYJIbChI, TpaHCIHpyeMble Tpubopom by-
reib. DKCIEPUMEHT NPOBOAWIN B JIETHHH MEPHON Ha
MPOMBICIIOBOM cyaHe sipycosioBe CJIC «Mbic Mapuuy
B HeHTpasbHON yacTi OXO0TCKOro Mops. B patione mo-
CTaHOBKH TITyOOKOBOJHOTO sipyca HaXxoJujach rpymnima
KacaTOK YHCJIEHHOCTBIO 10 6 ocobeii. Ha Oyl spyca
TIPUKPEMIIN BKIIIOUYEHHBIH npubop byrens, TpaHciau-
PYIOLIA B BOAY CIIEIHAIBFHO MOAOOpaHHEIN OndoHM-
YeCKHUH rojloc KacaTKu U €€ YIbTPa3BYKOBBIE OXOTHHU-
YBbH UMITYJIbCHI. MOIITHOCTh M3IIy4EHHsI MpHOopa cooT-
BETCTBOBaja OHOJOrMYECKOH MOIIHOCTH ToJioca
KacaTku. [ ryOnHa morpykeHus npudopa 15 mMeTpos.
Bonuenue mops 3 Oanna.

PesynbTatsl.

B pesyibraTte skcnepuMeHTa YeTKO 3a(hUKCHPO-
BaJIM PEaKIUIO CTal KacaToK Ha paboTarommii mpubop,
MEPUOINYECKH H3IAIONIUN THAPOAKYCTUIECKHE CHUT-
Haibl. Bee mecTs kacaTok MOAOILIN BIIOTHYIO K OyIO.
BBIHBIpHBaNHM 1 OTPYXKAIKCH B BOJY B palioHe Oy, 3a-
METHO MHTEPECOBAIUCH PETPAHCIATOPOM H3IAIOIINM
CHTHAJIBl HAa UX POAHOM s3bIke. [lonoxxuTenpHast peak-
LU KacaTOK yKa3bIBAaeT Ha TO, YTO OHU CJBIMLAT MpPHU-
00p, MHTEPECYIOTCS, U TIPUHUMAIOT €TO 33 «CBOETOM.
ITo pe3ynpTaTaM SKCHEpUMEHTA CIEAYET, YTO 3aIUCh
royioca KacaTku, ee epro/ U apaMeTphl 3By4aHHs 110-
J0OpaHBI MPaBMIBLHO, B COOTBETCTBHHM C OCTaBIEHHON
3ajayeil — paboTalomuii Mpubop NMpUBIEKAET BHUMA-
HHE KacaTOK. YIJbTPa3BYKOBBIE HMITYJbCHI IpHOOpa
SIBIISIFOTCS! JIOTIOJIHUTEIbHBIM (DaKTOPOM IPHBIICUCHHUS
KacaTOK M NpeIHa3HauYeHBI AJIS YBEJIWYEHUS PaccTos-
HUSI, HA KOTOPOM >KHBOTHBIE OYAYT CIBIIIATH TPHOODP U
oOpaiate Ha HETO CBOE BHUMAaHHE.

OO6cyxaeHuHe.

B nenom obcTaHoBKa Ha IPOMBICIIE MTANITyCa CKIIa-
JpIBaachk cienyromum oopazoM. Korma cras kacarok
HojionIa B paifOH NMPOMBICTA, TO cpa3y Hadaua ITu-
TaThCsl Ha BBIOOPKE C sipyca, BBICTABIEHHOTO paHee
CyIHOM. B 3TOT MOMEHT KacaTKy 3aIIOMHHIIHN B TAMSTH
3BYKOBBIE, IIYMOBBIE XapaKTEPUCTUKH Cy/HA, 3BYK BbI-
OOpPOYHOTO0 MEXaHHW3Ma W COOTBETCTBEHHO IOCTYI K
JIeTKoH kanopuitHoil nue. C 3TOro MOMEHTa 3T 3BY-
KOBBIE CHUTHAIIBI JUIS JAHHOM TPYMIIBI KacaTOK SBIIS-
I0TCSL TIPUOPUTETHBIMHU, CBOEOOpa3HBIM IpUIJIalie-
HHeM Ha «o0em». Kacatkum conmambHBIE >KHBOTHBIE,
nerko o0yd4aroTcst 1 00y4aloT cBoe MoToMcTBO. Eciu
KaCaTKH 3aIIOMHIIA aKyCTHYECKHE CUTHAIIBI M TIpeciie-
JYIOT TIPOMBICIIOBOE CYJHO MO 3BYKY, TO CONPOBOX-
JIAIOT €ro OT sipyca K Apycy. [lpudem eciam B 3TOM ke
paiioHe Ha pPacCTOSIHUM 5-6 MWIIb HAuYMHAET BHEIOOPKY
OpYZIHi TOBA IpyToOe CyJHO, TO OHH €T0 HE TPOTaIoT, He
MIEPEHOCAT CBOE BHUMAaHHE Ha 3TO CY/IHO, XOTS OHO Be-
JIET B 3TOT MOMEHT BBIOOPKY HPOJYKTUBHOTO sIpyca C
XOPOIIMM YIIOBOM IanTyca. BHUMaHnWe KacaTOK KOH-
KpPETHO HACTPOEHO HA 3BYKHM HCXOASIINE OT CyAHA, K
KOTOPOMY OHH H3HA4YaJbHO OBUIM aKyCTHYECKH IIpH-
croco0seHbl. ITOT (aKT OOBSICHSIET TO, YTO HArpy3Ka
OT HaxJI€OHNYECTBA KAaCaTOK YacTO PACIIPEEISIETCS HE
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PaBHOMEPHO CpEAX MPOMBICIOBBIX CYJIOB, padoTaro-
IIMX B OJTHOM paiioHe nmpoMeicia. Korma cyaHo BeIOU-
paeT MOPAIKH U YXOAUT U3 3TOTO paioHa, TO KacaTK{
HE TOJydas TOJE3HON aKyCTHYSCKOW WH(pOpMAaLuH,
MIEPEKITIOYAlOTCS Ha APYroe CYAHO Bemyliee MPOMBI-
cen. Bo3Bpaienue cygHa uepe3 HEKOTOPBIM MepHOT
BPEMEHH Ha IPOMEICET, K IPUMEPY, TTociie OYHKEPOBKHI
WIX TIeperpy3a MOPOXKCHHOW PHIOHOW MPOAYKIUH, HE
TapaHTHPYET, YTO KaCaTKH HE CTaHyT BHOBB IIPECIIeI0-
BaTh €ro. B MX maMsTu XpaHATCS 3BYKOBBIE XapaKTepH-
CTHKH 3TOTO CYIHa, CBOe00pa3Hast «aKyCTHIeCKast Kap-
THHKa» J0CTyna K jerkoi numie. Eciau xacaTku mpe-
CIIEIYIOT TPOMEICIIOBOE CYIHO OT spyca K spycy,
SKHUIMaX CyJHA BBICTABISIET spyca HAa 3HAUUTEIHLHOM
paccrostHuu Apyr ot apyra ot 20 mo 30 Muie, B 3aBH-
CUMOCTH OT TPOMBICIIOBON OOCTAHOBKH U TIOTOJIHBIX
ycnmoBuid. OTHOBPEMEHHO CYTHO BBICTABIIAET OTBJIEKA-
IOIIUE - KOPOTKUE Apyca, HA MaKCUMAJIbHO JOIMYCTH-
MOM pPacCTOSIHUH OT HamOojee MPOAYKTHBHOTO paii-
oHa. MaHeBp, HaNpaBJICHHBIM Ha OTPHIB OT KacaTOK
HAYMHACTCS C MOMEHTAa OKOHYAHUS MOCTAaHOBKH IPO-
JIyKTUBHOTO sipyca. CyJHO cienyeT B paiioH KOPOTKUX
MOPSIIKOB, JOKUIACTCS MOIX0/1a CTal KacaToK U IpH-
CTymaeT K BIOOpKe sipycoB. JlJisi MaKCUMaIbHOTO TIPH-
BJICUCHHS KAaCATOK, U yICpKaHUS CTal B 9TOM paiioHe,
CYIHO CPEIHHM XOJOM C PabOTAaIOIIMM Ha XOJOCTOM
XOJy BBIOOPOYHBIM MEXaHHM3MOM, BBIXOIHWT Ha IIPO-
MBICJIOBYIO M300aTy W CHOBa BBICTaBJIIET KOPOTKHE
spyca. Ilocie gero, cnemyer B pailOH paHee BBICTaB-
JICHHBIX MPOJTYKTUBHBIX SIPYCOB, 3TO HE MEHEE 3 4acoB
nosHOro XoAa. Cpa3y mpu Mmoaxojie K HUIM HauMHAEeT
BEIOOpKY. CKOPOCTH ABIDKCHHS KacaTOK HIDKE CKOPO-
CTH TOJIHOTO X0Jia CyJIHa, M03TOMY Ha nepexojae B 30
MWJIb OHM OTCTAIOT U 3aZepkuBaroTcs Ha 2.5 — 4 yaca
B 3aBHCUMOCTH OT TIOTOJHBIX YCIOBUH. DTO JaeT BO3-
MOKHOCTH JOOBITH TTANTyC 0e3 MOTeph, 0 IMOAX0 A Ka-
CaToOK, Ha TIEPBOM M Ha TMOJIOBUHY HAa BTOPOM sIpyce.
OCTanbHYIO 9acTh spyca, MOIOUICIIAe KacaTKH, KaK
MPaBUIIO, 00BEIAIOT MOTHOCTHIO. DTOT «IIPOTUBOKACA-
TOYHBII» MaHEBpP YaCTO WCIOJIB3YeTCs KallMTaHAMU B
pationax Oxotckoro u bepunrosa mops. pyrux cro-
cO0OB 3aIIUTHUTH YJIOB OT KaCaTOK HE CYMIECTBYET, 3TOT
Croco0 SBISETCS CaMbIM MpPHEMJIEMBIM Ha JaHHOM
Buae mnpomseicia. [ 3. c.61 — c.72] 3agaua, koropas
CTOWT Tepeja dKUMaKeM CYAHA, KOTJa KacaTKh 00b-
€al0T yJIOB, 3TO MAaKCHMAIILHO 3a/IePKaTh MOIXO0J Ka-
CaTOK B MOMEHT Hauajia BBIOOPKM HamboJjee MpOayK-
THUBHOTO sipyca. YUUTBIBasI Pe3yJIbTaThl SKCIIEPUMEHTA,
paboTarommii B BOZie THAPOAKyCcTHIeCKui mpudop by-
rellb MPUBJICKACT BHUMaHUE KacaTokK. Ero Heooxomumo
WCIIOJIb30BaTh, KaK JOTIOTHUTEIHLHOE CPECTBO, UTO OBl
BBECTH KacaTOK B 3a0ITy)KICHUE U 3aJlepiKaTh UX MOJ-
XO0Jl IPOAYKTHUBHOMY SIPYCY.

3aKIr0YeHHE.

Korma cras kacatok 00beaeT yI0B ¥ TIOCTOSIHHO
CIIeZyeT 3a CYJHOM OT spyca K spycy, HeoOXOAHMO
MpUBJICYh BHUMAaHHE CTal K KOPOTKOMY OTBJIEKaIO-
IeMy SIpyCy, ISl TOTO YTOOBI BPEMEHHO OTOPBAThCSI OT

UX TpecieOBaHHUsS U TPOU3BECTH BBIOOPKY HPOIYK-
THBHOTO sipyca 0e3 IMoTeph IIEHHOI0 OOBEKTa Mpo-
MbIcia. [l TONOJHUTENBHOM 3a1ep>KKU KacaToK IUIs
9TOi 1enH npuMensiercst npudop byrens.

Meroauka MpUMEHEHHST TPHOOpa Ha NPOMBICIE
crenyromas: B MOMEHT OKOHYaHHS MOCTaHOBKU KO-
POTKOTO sipyca, K ero Oyro I0JCOeINHACTCS BKIIOUCH-
HBII pubop byrens, mocie yero cyaHo HaYWHAET JBH-
KEHHE B CTOPOHY HPOXYKTHUBHOTO sipyca. C 3apanee
BBICTABJICHHOM 3aJiepKKoi Ha BKtodeHue (30 MUHYT),
npudop byrens HauHET TpaHCIMPOBATh B BOIY 3aIHCh
royioca KacaTky M 3alich 3ByKa BBIOOPOYHOTO Mexa-
HHU3Ma JaHHOTO cynHa. CyqHO Ha OJHOM X0y 3a 3TO
BpeMsl IPOHJET B CTOPOHY NMPOJYKTUBHOIO spyca He
MeHee 5-Th MuIb. KacaTku, CKOpOCTb IBUKEHHUS KOTO-
PBIX 3HAUUTEIBHO MEHBIIE, YCJIBIIIAT 3BYK BEIOOPOY-
HOTO ME€XaHU3Ma, FOJIOCOBBIE U YIBTPa3BYKOBBIE CHUT-
HaJIbl, IEPUOIUUECKU TpaHCIUpyeMble mpubopom by-
remb. OTH CHTHalAbl B HX MaMATH COOTBETCTBYIOT
CHTHaJIaM JIETKOT0 JOCTyNa K KajnopuitHoit mumre. Ka-
CaTKM NOJOMAYT Ha 3BYK B CTOPOHY PETPAHCIATOpA K
OyI0 KOPOTKOTO sipyca, NPH TOAXO0/IE «yBHIST» OCTaB-
JICHHYIO JUIA HUX CIELHUAIBHO, TIPUKPETICHHYIO K OyI0
NPUMaHKy (HECKOJIbKO ToJIOB mantyca). Ee HeoOxo-
JVIMO OCTaBIISITh, YTOOBI HE CTHPATH U3 IMAMSTH KacaToK
NIPUBUTHIC HaBBIKKM U peduiekc. B 1ierom 3anepxkka ka-
CaTOK C BO3BPAIIEHUEM K KOPOTKOMY APYCY, COCTaBUT
OKOJIO JBYX YacoB, B TO BpeMs KaK IIPOMBICIOBOE
CYAHO B 3TOT MOMEHT OyIeT MATH K NPOLYyKTUBHBIM
spycaM IIOJIHBIM XOIOM. Bpems 3TOH 3anepXku U
BpeMst HeoOxoaumoe Ha 30-MUIBHBIN Tepexo KacaTok
32 IPOMBICIOBBIM CYJHOM, JacT BO3MOXKHOCTb JKH-
naxy BbIOpaTh spyca 06e3 moTepb Uil yJIOBa LIEHHOTO
o0bekTa. [IpuMeHeHne ruIpoaKkycTHIecKoro npuodopa
Byress Ha mpoMBIciIe manTyca CocoOCTBYET yBeJInde-
HUIO PE3yJIbTaTHBHOCTH IPOMBICIIA LIEHHOTO OOBEKTa,
CHIDKEHHIO NTPOMBICIIOBOTO BPEMEHH, 3aTpaT TOIUTHMBA
1 DKOJIOTHYECKOH Harpy3kd Ha pPbIOOIIPOMBICIOBBII
paiioH.
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The article focuses on the peculiarities of verbal creativity development in young children on the territory of
the USSR and in modern Russia and Kazakhstan. The sample of children’s word composing and creative remarks
are used to analyze the social and cultural changes of the given historical period.
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Critical stages of history give birth to new percep-
tion and interpretation of children’s verbal creativity.

The history of the two decades following the col-
lapse of the USSR illustrates instability and volatility
of the world. The transformations the countries of the
USSR and then the former USSR have experienced are
vividly reflected in the world of the early childhood
verbal culture. The purpose of the following article is
to analyze the examples of verbal creativity of young
children in Russia and Kazakhstan as well as earlier in
the USSR gathered during the field studies. The choice
of the age group (children under ten years old) has been
conditioned by the assumption that verbal creativity de-
cline with the age which was suggested in the study of
Torrance (1964).

It is assumed to be important to focus on the dif-
ference between the recurrent elements of the chil-
dren’s verbal creativity and specific elements having
emerged in the last decades. The recurrent elements tra-
ditionally include examples of creative word formation
and word interpretation by children of young age. Stud-
ying such examples in cross-cultural contexts is partic-
ularly difficult as children are acknowledged masters of
plays on words and puns which are extremely hard to
translate into other languages. Young children are
closer to onomatopoeic perception of the verbal world
as their everyday verbal practice includes multiple rep-
etition of various sounds. Thus they are closer to the
archaic perception of language. At the same time young
children are highly perceptive to everything modern
and can even introduce changes to the language of
adults by incorporating the vocabulary of technology
and adapting to everyday life faster than older genera-
tions are able to do.

The logics of children’s word formation can sup-
posedly be compared with the logics of word formation
in related languages. To illustrate this idea with an ex-
ample one could analyze some words in Slavic lan-
guages. Thus ‘ice-cream’ in Bulgarian language is
‘sladoled’ which literally means ‘sweet ice’ in Russian.
‘Uroda’ means a beauty in Czech but ‘ugly’ in Russian,
yet it can be explained by the fact that the word root
means ‘to be born that way’. These examples resemble
the words children invent when they are two or three
years old when they intuitively follow the logic of the

archaic word formation. For instance, a three-year old
Russian child asked her Mom if ‘sterile’ which is ‘ab-
solutely clean’ in Russian comes from ‘stirat” which is
‘wash, do the laundry’ in Russian.

The verbal perception of children is tightly inter-
connected with their interpretation of cultus images and
social figures of their time. Famous Soviet Russian
writer Korney Chukovsky in his remarkable book
‘From two to five’ gave illustrative examples of social
changes reflected in the linguistic reality of the Soviet
children. A traditional hero of Russian legends llya
Muromets used to be called ‘Ilya Timorovets’ (‘ti-
murovets’ was a Soviet idea of an ideal pioneer who
would volunteer to commit acts of kindness and self-
sacrifice and work hard for the sake of society, a term
coined after Arkady Gaidar ‘Timur and his team’ book
was published). Chukosvky gave one more example of
such transformation: a line from ‘The Song of the Wise
Oleg’ by Alexander Pushkin 19" century poem, tradi-
tionally studied at schools for generations. In the origi-
nal poem a sorcerer predicts death from the horse to a
noble knyaz. In the Soviet children’s interpretation the
final lines of the poem would sound like ‘The sorcerer
said to Oleg: You will die from your horse. So Oleg
took his horse to kolkhoz’ [2, 164].

In the early fifties on the dawn of the Cold War
epoch a three year old having listened to the propa-
ganda programmes broadcast on the radio exclaimed:
‘Did Columbus open America? Could he close it
then?’. He imagined the U.S.A. as some door that can
be opened and closed but be better kept closed.

In the early sixties the epoch of the space explora-
tion contributed to the Soviet children’s world view.
Looking at the crescent moon a young child exclaimed:
‘Look, the rocket has broken the moon!’.

During the late eighties a nine-year-old Russian
boy watched a historical film ‘Alexander Nevsky’. In
the close scene Alexander Nevsky pointed at the
knights among the captives and declared: ‘Those will
be exchanged for soap’. Having watched the scene the
boy said: ‘The prince was so clever! He knew what is
badly needed’. The period of the eighties was the time
when most basic products such as soap and sugar were
in short supply in the country, thus the child interpreted
Nevsky’s line as good economic reasoning.
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The last two decades have introduced a vigorous
steam of controversial ideas, juxtapositions of views,
concoction of natural and artificial worlds in the world
view of Post-Soviet children. A three year old girl
asked her mother in 2016: ‘Mom, can I use your eye
shadows? Have you got the shadows of animals?’. The
same girl misquotes Siri application saying ‘Sorry,
Google, I didn’t understand you’. A four-year-old from
Kazakhstan praises her mother’s cooking: ‘You cook
so well, Mom, I will give you a like’.

Children have been involved in the wave of inter-
est to practical psychology in the 1990-2000-s years. A
three year old girl tells her mother “Why don’t you hang
your portrait on the wall? This way you will know it’s
you, and you will not confuse you with yourself’.

Young children in the Commonwealth of Inde-
pendent States, as well as all over the world, have been
influenced by the information about the latest scientific
breakthroughs covered in the media. A four-year-old
asks mother: ‘If two babies make twins, three babies
make triplets, can you have one hundred now? Mom,
will you give us one hundred, if you go to a good
enough doctor?’.

It is only natural that during the history of social
changes some layers of the language of culture become
unclear or perceived otherwise than they used to be.
Dramatically nowadays we are witnessing the gradual

loss of the language of traditional culture, its
defragmentation in the post-Soviet area. Many every-
day well-known images have grown obscure for mod-
ern children who have to deal with the associations’ dis-
connections while reading classical Russian or later So-
viet literature or watching Soviet films. The problem
leads to the deterioration of the communication quality
between the generations of ‘fathers’ and ‘children’.
Misunderstandings also occur in elder youngsters, even
those who are in their twenties.

Thus the study of verbal creativity in younger aged
children is assumed to be crucially important as a part
of the attempt to recover the widening gap of misunder-
standing between the generations in the post-Soviet
countries.
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AHaU3UpyeTCs 3BONONNS My3bIKalbHOH xku3Hu Kénnrcoepra XVIII Beka kak oTpaxkeHrne n3MEeHEHHH B 00-
IECTBEHHOM CO3HaHUH. BBIJIENIOTCS ATAIBI B KYJIBTYPHOH KHU3HU TOPOIa U PACCKA3bIBACTCS O MY3bIKAHTAX, ChIT-
paBIIKX OOIBIIYIO POJIb B My3bIKAIbHON KynbType Kénurcoepra.

Abstract

This article analyses the evolution of the musical life of Koenigsberg in the 18th century as the reflection of
changes that took place in social consciousness. The author elucidates stages in the cultural life of the city and told
about the musicians who played a big role in the musical culture of Koenigsberg.
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Kénurcbepr, Ha MPOTSHKEHUH Psiia CTOJICTHH pas-
BUBAJICSI B PYCJIE€ HEMELKON MY3bIKaJIbHOU KYJIbTYDBI,
HO BCET/1a UMEJI CBOM 0COOEHHOCTH. Tak, B 310Xy cpell-
HEBEKOBbSI, KOTIa TOpOJI BXOANNI B cocTaB OpAeHCKOro
rocyAapcTBa, B HEM HMMela MECTO OIpenenEHHas pe-
IJIaMEHTalUsl MY3bIKaJIbHOM KU3HU. TEBTOHCKUI Op-
JIEH He JIOMycKall Ha CBOEH TePPUTOPHUHU CYIIECTBOBA-
HUS pAJa *KaHPOB, HAIIPUMEP, HE MO3BOJIUIUCH IIECHU,
OTHOCHBIIMECS K JI000BHOM Jwmpuke. Tpybamypsl,
MUHHE3UHTEpBl, MEUCTEP3UHTEPHI, COMPOBOXKIABILUE
pbIiapei, KoTopble NprObIBaIN U3 PpaHnnK, AHIIINH,

Pa3IMYHBIX HEMEIKUX 3eMenb B Kénurcoepr it yqa-
CTHA B Moxojax Ha JINTBY, COUYMHSAIM W WCHONHSIH
TOJIBKO TIECHH, BOCXBAJSBIINE PHIIAPCKYIO J00JIECTB,
XpabpoCcTh W MIEIPOCTh CBOMX MAaTPOHOB-phIapei. B
anoxy Pedopmanmu, 6naromapst Morannecy Dkkapay,
Kénurcbepr Ha 11e0€e CTOJNETHE CTAT IIEHTPOM TIPOTE-
CTAHTCKOW OPraHHON MY3BIKH.

C 1713 roga npycckum koposiém Obi1 @puapux
Bunbrenem [ (1688 — 1740), koTopslii ObUT BecbMa
IIparMaTU4eH, 4YTo MPOSIBIIAIOCH Y HETO U MO OTHOILIE-
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HHIO K HCKyccTBY. OH mosarail, 9T0 OHO JOJKHO TpH-
HOCHTh TOCYAApCTBY TIOJb3Y, KOTOPYIO MOKHO SIB-
CTBEHHO OOHapyxuTh. [103TOMY OH IEIHI NCKYCCTBO
Ha HYXHOE, JINIIHEE U BpenHoe. JINMIHUM OH cunTan
teatp. B Kéaurcbepre Toro BpeMeHn He OBLIO CBOETO
MIOCTOSIHHOTO TeaTpa. BpeMsi 0T BpeMeHH MOSBIISUINCH
TPYIIIBL OPOASYHUX aKTEPOB, MPEICTABICHNUS KOTOPHIX
C YIOBOJIBCTBHEM MOCEIIANIH TOpOKaHe. DTH IOBOJIBHO
peaKue mpeacTaBiIeHus B ke chOpMHUPOBAIH OIpe-
JIeNIEHHBIM MHTEpPEC K TeaTrpy, KOTOPBIM YIOBIETBO-
pSUICS IIKOJNBHBIMU TeaTpaJbHBIMU IOCTAHOBKaMHU, C
JaBHUX nop nomnysapHeiMu B Kénurcoepre. Ho kopoins
UX TOXKE 3alpeTWI, TOCKONBKY Iojiarall, 4To «OHH
HpaBBI IOPTHIIH ¥ TOJIBKO PACXO/BI BBI3BIBATIN».

Yro kacaercs My3blkH, T0 @puapux Bunbrensm I
CYNTAJ BPEIHOM CBETCKYIO MY3bIKY, II0JIarasi, 4To OHa
HE CIIOCOOCTBYET BBIPAOOTKE KayeCTB, HEOOXOIMMBIX
€ro MOJIaHHBIM, BEJlb OHa MPOOYKIAAET CHIIbHBIE UyB-
CTBa, KOTOpBIE HEBO3MOXKHO KOHTPOJIMPOBATh BIIA-
cTsiMu. OJHAKO KOpOJb MPU3HABaNl IIEPKOBHYIO MYy-
3BIKY TaK KaK OHa, II0 ero MHEHUIO, IPUBOAMT JIFOJeH K
OnarovecTuo, HaOOXXHOCTH, BOCIUTHIBAET MOCIYIIa-
HHE W TIpaBHIbHBIC BEPHONOAJAHHUYECKHE YYBCTBA.
VIMEeHHO Takyl My3BIKy HEOOXOAMMO HCIIOJHATH B
XpaMmax IpH OOTOCTY)XEHHSAX, TeM Oosee, YTO KEHMT-
cOeprckue KOMIIO3HTOPHI C BpeMEH Treprora AJb-
Opexra u o xopoist @punpuxa Bunsrensma I wamu-
calll HeMaJlo NPOM3BEICHUI U EPKOBHOM CITy>KOBI.
Oto my3sika ['anca Kyrenemana, Moranna [ltoGeyca,
I'enpuxa AnbOepra, Moranneca Okkapna. Ilpasna,
TMICaJIMBI HE CIJICOBAJIO METh BHE CTEH KUPXH, 3a 3THUM
cTporo cneanin. bonee Toro, naxe B Kupxax 3amnpera-
JIOCh UCIOJHATH 3HAMEHUThIE opartopuu I'eopra Opu-
npuxa I'engens Ha Oubreiickue croxkeTbl «Meccus»,
«Camcon», «Myna MakkaBei» U Opyrue. HOCKOJIBKY
MY3BIKY 3TOTO BEJIHMKOTo KoMmImo3uropa, Ppuapux
Bunberensm I, cuntan HemoCTaTOYHO OJIATOYECTHBOM.
Kpome nepkoBHO#l My3blku Kopoiib @punpux Buib-
renbM | cunTan mone3Hol My3bIKYy BOGHHBIX OpPKECT-
POB, MIPOCTYIO U YIOOHYIO /ISl HapajgoB, MMOTOMY Ké-
HUTcOEprcKuM KOMITO3UTOpaM HPUXOJMIOCH IHCATh
MapIy.

Takast KynbTypHas NOJWTHKA NpHBEIa K TOMY,
gyro B K&nurcbepre npexpaTHINCh MPa3THUKH peMec-
JICHHBIX II€XOB, Ha KOTOPbIE OOBIYHO IPUTIJIALIAIHCH
TOPOJICKHE MY3BIKAaHTHI. Broprepsl mepectaim 3aKa3bl-
BaTh MO3TaM M KOMIIO3UTOPaM IECHH AJISI CEMEWHBIX
TOPIKECTB — CBaJe0, KPECTHH, IMEHHH, YTO OBUIO BaXK-
HOW 4acThI0 KyJIbTYPHOH JXKU3HU ropojia B MPEKHUE
BpeMmeHa u ocobenHo B XV Beke. OcTaBimcs 6e3 pa-
0OTBI, TOPOJICKUE MY3BIKaHTHI MoKHUAanu KéHnurcoepr
WIIM MEHSUTH TipodeccHto.

JI0BOJIBHO CKYZIHBIE MY3BIKAJIbHBIC BIECUATICHUS,
KOTOpBIE MTOTy4ali TOPOXKaHe, OTPA3UIHCh Ha WX TICH-
XoJoruueckoM obsnmke. OHM CTalM MEHEE 3MOIMO-
HaJIbHBI, O0JIee TparMaTHUYHBI, KaK TOTO M KellaJl KO-
ponb. Pazymeercs, 3T0 kacaaoch He aOCOMIOTHO BCEX,
HO MOAO0OHBIN BBEIBOJI MOYKHO C/I€NaTh, OOPATUBIIKCH K
ouorpadun W. Kanra, KOTOpHIH, KaKk M3BECTHO, MY-
3bIKY HE JIOOMJI ¥ B T BPEMEHA, KOTJa My3bIKa 3a3BY-
yaya B Kéuurcoepre, moxunan payrsl y Kaiizepausros,
KaK TOJIbKO MY3bIKAHTHI HAUMHAIH CBOE BBICTYIIJICHUE.
U oH ObUT HE OJJMHOK B CBOMX JICHCTBHSX.

3aboTa 0 HajyIeKalleM HCTIOJHEHHH IEPKOBHON
MY3bIKH OABHIIIA TOPOJCKHX COBETHUKOB 03a00THTCS
cocrosaueM oprana B Kadenpamsrom cobope. Ko-
HEYHO, OH y>X€ HE BBIITOIHAT QYHKINHN KadeIpatbHOro
cobopa, kKadeapsl enucKoma TaM He OBUIo, U emg rep-
mor AneOpext B 1560 romy mepeman cobop Kénur-
cbeprckomy yHuBepcutety. Ho 1 B posn yHuBepcuTeT-
CKOH KHPXHU cO0O0p, COXPaHUBILMHA CBOE UMS KaK UM
cobctBenHoe — Kadenpanbhelil cobop, 3aHMMAaN, mO-
XKaly#d, LEHTpaJbHOE MECTO B KyJIbTYpe PETHOHA.
VIMeHHO TaM BIiepBbIe OBLIM MCHOJHEHBI T€ MPOU3BE-
Jenus, kotopsle npu Opunpuxe Bunsrensme I cuura-
JICh HEOOXOMMBIMH JJIs1 HPAaBCTBEHHOT'O BOCIIMTAHUS
xwurenei Kéanrcoepra.

B 1718 roxy OyproMucTp JTUYHO TPOBEN Oecersl
C TWIBANSMH KYyIILIOB W IMBOBApOB, M OHH, HAKOHEI],
COTJIACHJIUCH TIPHHATH ydacTue B (MHAHCHPOBAHUH
cTpouTenscTBa Oombmioro oprana s KadenpansHoro
cobopa. CozmaHue CTONb CJIO0XHOTO HMHCTPYMEHTa
obuT0 mopyuyeHo Moranny Mo3eHremnto, U3BECTHOMY
opraHoctpoureno. To crepkaHHOE OTHOUICHUE K MY-
3bIKe, KOTOpO€ KyJIbTHBHpOBaJoch mpu Dpuapuxe
Bunbresnsme I, 1ano cBou BCXOIBI: KYIILBI U TUBOBApHI,
obemraBne GUHAHCUPOBATH CO3JAHHE MHCTPYMEHTA,
HE CYHUTAs 3TO JIEJIO BayKHBIM, UMES BEChMa OTPaHIYCH-
HBIC MIPE/ICTABIICHUS O My3BIKE B IIETIOM, TIJIOXO BBIMOJ-
HSUTA CBOM 00sI3aTENIbCTBA, HEPETYIIAPHO M B HEJOCTA-
TOYHOM KOJHMYECTBE BHOCHWJIH JACHBIH HAa CTPOUTENb-
cTBO opraHa. VoraHH Mo3eHrenb He TOJNBKO HE
MOJTy4Yasl BOBPEMsI JKaJIOBaHUE, HO BBIHY)KAEH ObLI Ha
CBOM JEHBI'M IpHOOpeTaTh MaTepuanbl. JTO COBep-
IIEHHO Pa3opHIIO €ro ceMbIo. MacTep TIIETHO IMPOCUI
OTIIOB TOPOJIa BO3MECTUTH EMY XOTS OBI TOJIOBUHY pac-
xozoB. IIpenaHHBI CBOEMy eIy MacTep 3aBEpIIHII
CTpOUTENBCTBO opraHa B 1721 roxy. bonsimoit opran
Kadenpansraoro cobopa numen 3900 tpyd u 64 peru-
CTpa, JecsTb MEXOB Kadalu Bo3ayX. Ha mepBoil ke
LIEPKOBHOW CITy>k0e TpHX0XKaHe OTMETHIM KPacHBOE
3By4aHHE HOBOTO MHCTPYMEHTA, HO OHH JIaXKe HE Tpe/i-
TI0JIarajy, KaKkyio OOJBIIYI0 pojb B KyJIbType ropoja
OyzeT urparth 3TOT OpraH B JAaJbHEHIIEM.

B tom xe 1721 romy, xoraa 3a3By4an GoibIION
opras KacgenpansHoro cobopa, Ha JOIDKHOCTE KaHTOpa
U OpraHuCTa AJBTIITAATCKON KUPXH ObUI MpHUIrIIAIIEH
I'eopr Pugens (1676 - 1738), koTOporo nMpo3Bajiu «BO-
cTtouHo-npycckuil bax». I'eopr Punens nosmyuun us-
BECTHOCTH B IipaBiieHue Kyp¢ropcra @punpuxa 11, xo-
raa pykosojaui IIpunsopHoii kanemnoi. IIpu atom oH
BBICTYNAJl M KaK KOMIIO3UTOP, BBIMOJHSABIINI 3aKa3bl
Kyporopcra. Korzna KypdropcT pemms ctaTb KOpoaéM,
oH noBesen Punemo Hanmcath «BedepHIO My3bIKY»
K TOPKECTBEHHOMY O0€Iy IO CIyJard CBOCH KOpOHa-
muu. B 1701 roxy nox umenem ®@punpuxa [ kypdroper
CTaJl KOpoJIEM, a ipu ero ceiie Opuapuxe Bunsrenbme
I IlpunBopHas kanemia cTaja HEHY>XHOH, U Puznens
CTaJl UTPaTh B KHPXax BO BpeMs ciayxkObl. OH BBICTY-
a1, Kak OPTaHKCT, a TAaKXKe COUMHSIT My3bIKy. Kopois
HE BO3pakaJl MPOTHB €r0 IICAaJIMOB-KOMIIO3UINH, U
JlaXke TpHU3HaJl BIOJIHE OiarovyecTuBbIMU «CTpacTy 1o
Margero» u «Otkposenust Moanna» ['eopra Punesns.
KoneuHo, TpyaHO cka3zarh, CibllIal JH caM KOpOJb,
HaxoJsICh IIOCTOSHHO B bepiuHe, 3TH mpousBeneHus
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WM JIOBEPWJICS. MHEHHIO CBOMX COBETHHKOB, HO, 0e3-
YCIOBHO, HCIIOJHEHHE 3THX IPOM3BEICHUHM paciiu-
pPHUIO MY3BIKaJIbHBIH TOPHU30HT TOPOKaH M IOATOTO-
BWJIO UX K HOBBIM MY3bIKaJIbHBIM BIIECYATICHHUSM.

B 1740 rony na npecron Berymmt @punpux I1. On
Ob11 OONBIINM TOKJIIOHHUKOM MY3BIKH, CaM HIpajl Ha
¢neiite, naxe mucan My3bIKy, HOTOMY OBIIIM CHSITHI
OTpPaHUYEHUS €T0 OTI[a Ha KOHIEPTHYIO AEATEIbHOCTb.
Ho myssikanbHast xu3Hb KEHurcOepra xapAnHajIbHO
He M3MEHMIach, n0o 3a BpeMs npasieHuss Opuapuxa
Bunbrensma I copMupoBanuch KyabTypHbIE HOPMBI 1
o0bIYay, KOTOPBIE HE PEeoIaraiyd HaclaXXICHUS My-
3pIKOU. Ilo-mpexHeMy, ropokaHe CIylIajld MY3BIKY
MPENMYIIECTBEHHO B KUPXaX, OHU NMPHUBBIKIIH K IIPOU3-
BE/ICHUSM CTapbIX KEHUTCOEPTCKUX KOMIO3UTOPOB U B
CBOEM OOJBIIMHCTBE HE WCHBITHIBAIH MOTPEOHOCTH B
uHbIX Komnosunusax. [lo-npexxaemy Ha [lapageH-marg
MapIIUpOBAIN COJNAATHI MOA 3BYKH (DIeHTHI M Oapa-
6ana. Ho pocTku HOBOTO pobuBaiu cede myTh. CHOBa,
Kak no npasineHus Opunpuxa Buiberensma I, nossu-
JIUCh TOPOJCKHE MY3BIKAHTHI, OHM CTaJM HIpaTh Ha
Mpa3HUKaX, Ha CBa/lb0ax, HA BECEHHHUX T'YISHUAX pe-
MECJIECHHBIX 11eX0B. My3bika ['eopra Punens noaroras-
nmBana >xuteneil Kénurcoepra K BOCTIPHATHIO MPOU3-
BEJICHUI, NOJy4yuBIIUX Npu3HaHue B EBpone. B noma
ApUCTOKPATOB CTAJM NPHUIJIAINATh MY3BIKAHTOB, 00Yy-
YaBIIMX JIETEH X035€B UTPE Ha MY3bIKAJILHBIX HHCTPY-
MEHTax, CTaJH IPOBOIUTHCS My3bIKaJIbHbBIC Beuepa.

B 1756 rony nauanace CemuiieTHss1 BOWHA. 22 sH-
Bapst 1758 roma B Kéuurcbepr Bomuia pycckas apMus
o koManoBaHueM rpada B. B. @epmopa. OueBunerr
sToro cobeitus A. T. BosotoB onmcan ero tak: «Bbe3n
€ro B ceil TopoJ1 OBbLI MBIIIHBIN U BETUKOJICTHBIN. Bee
YIIUIBI, OKHA M KPOBJIM JJOMOB YCESIHBI OBLIM Oecuuc-
JICHHBIM MHO>KeCTBOM Hapoza. CTedeHne oHOTro OBLIO
MPEeBENKOe, HOO BCE JKaIHUYAIIN BUICTh HAIlI BOKCKA
¥ CaMOro KOMaHJMpPa, a KaK MIPUCOBOKYIISIICS K TOMY
¥ 3BOH B KOJIOKOJIA BO BCEM I'OPOJIE, U UTPAHUE HA BCEX
GalIHAX U KOJIOKOJBHAX B TPYOBI M JIMTAaBPHI, IIPOIOJI-
JKaBIIIeecsl BO BCEe BPEMs ILECTBUs, TO BCE CHE MpUaa-
BAJIO OHOMY emi€ 0ojee IBIIIHOCTH M BETUKOJICIIHS»
[1,16].

C 3TOrO0 AHA B XKHU3HHU T'OPO’KAaH HAYAJIKCh 3aMeT-
HbIe M3MEHEHHUS, BO3HUKIM W HOBBIE MY3BIKAJbHBIC
BreuatyieHus. llltaiiHIaMMCKyI0 LEpPKOBb Iepeanu
MoJ TpaBociiaBHOE OorociyxeHue. Torma HEMIIBI
YCIBIIAIA XOPOBYIO JYXOBHYIO MY3BIKYy O€3 opraH-
HOT'O COIPOBOXK/ICHUS, YTO OBIJIO HEOOBIYHO JUIS JKUTE-
neit KéuurcOepra, HO, MO-BUANMOMY, 3aBOPaXKHUBAJIO,
TaK Kak BCE OOJblIe IopokaH MPHUXOAWIO Ha MpaBo-
ciaBHOE OOToCITy)XEHHE.

He Tonpko LepkoBHas pycckas My3blKa BHECHA
M3MEHEHHUS B KyJIbTYPHYIO KU3HB TOpOJia. Y CTAHOBIIE-
HHE PYCCKOTO TIPaBJICHUS CAETAo )XU3Hb B ropoje 60-
Jiee 1eMOKpaTHIHOH, 6osee cBobomHON. bapon Kopd,
HazHadeHHBIH Tocne depmopa rydepHaTopom IIpyc-
cun, o ceuzaerenscTBY A. T. Bomorosa, «o0be3ani
TOTYAC BCe HAaM3HATHEHININE JOMa caM; a YTOO CO BCEMH
MPOYUMH 03HAKOMHTBCS, TO UPEe3 HECKOJIBLKO BPEMEHHU
HocJe CBOETro MpHUe3Na, cAeNan A1 BCeX MPEBEIHKUI
IHp, a TIOTOM Jajl 0all, Ha KOTOPbIH 3BaHBI OBLIM BCE
omaropoubie o6oero nonay [1,91]. 3a aTum Gatom mo-
cnenoBanu aApyrue. [Ipy 3ToM rocTH NpuUriamaimch He

13 OJHOTO JBOPSHCKOTO COCJIOBHUS, K KOTOPOMY IIpH-
HaJUIeka caM pycckuii ryoepratop 6apon Kopd. On
XKeJal BHACTh HA Oanax W NpeicTaBHTENEH Kymede-
CTBa, COCTOATENILHBIX OIOPrepoB ¢ UX KEHAMH H J04e-
psavu. llpurmamann Ha Oamsl U €BpeeB, KOTOPBIE
TObKO B 1671 romy mONydmiHM TO3BOJICHHE IIOCE-
nsateesi B KénurcOepre n kotopsle BCE emié BelH 3a-
MKHYTBIH 00pa3 »u3HU. MOXHO CKa3aTb, YTO IPOUC-
XOJIUJIY 3aMETHBIE COIMANbHbIE H3MEHEHUS: PYILIIINChH
CTPOTHE TPaHUIb, pa3/eNsBIINE COCIOBUS B oOIe-
CTBeE.

Ha stux Ganax HMCHONHAIACh My3bIKa €BpOMEH-
CKHX KOMIIO3UTOPOB, KOTOpas IMPEXJEe HE 3Bydasa B
Kénurcoepre. Momnozplie JTfOIU ¢ yIOBOIBCTBUEM TaH-
LEBAIM O], MY3bIKY ()PAHIy3CKUX M HEMELKHX KOM-
MIO3UTOPOB, HAXO/Is1 OOJBIIOE yJOBOJIBCTBUE B PACIIH-
puBIIEMCs OOLICHUH, B CBOOOAE OT TOH periamMeHTa-
LUK OOIIECTBEHHOM XHM3HHU, KOTOPYIO KYJIbTHBHPOBAIIN
npycckue Koponu. My3bika, craBlas JOCTYIHON s
MIPOCITYIIUBAaHUs, OblIa HEKOTOPBHIM 00pa3oM CHMBO-
JIOM 3TOH CBOOO/IBI.

I'enepan Kopd Obu1 sroOUTEIEM TeaTpa U BBIMH-
can u3 bepnuua TeaTtpanbHyI0 TpyHIy, I KaK Ha3bl-
Bau eé Torna «0aHoy KoMequaHToB». OOpaTuM BHH-
MaHHue, 4TO MpHIJamena Oplna Tpynmna u3 bepiuna, a
He n3 IlerepOypra. Oto noguépkuBaeTr TOT (GaKT, 4YTO
ryoepHaTop 3a00THiCA O KyJIbTYpHOM JKU3HHM HE
CTOJIBKO PYCCKHX O(HMIIEPOB, PACKBAPTHPOBAHHBIX B
Kénurcbepre, cKoJbKo 0 10cyre HaCEICHUs], TOBOPHB-
1iero Ha HeMeIkoM s3bike. ITocemenue Teatpa cocra-
BIJIO BaXXHYIO 9acTh OOIIECTBEHHON M MY3BIKAIbHOM
JKM3HU ropoxkaH. Pycckue oduiepa Takxke ¢ SHTy3Ha3-
MOM CITyIIajTd UTAJIBSHCKHE U HEMEIKHE KOMHYECKHUE
OTIepHI, COCTABIABIIME OONBIIYI0 YacTh pernepryapa.
My3bIKa BBICTYIAJIA SI3BIKOM MEXKYJIBTYPHOTO 001I1e-
HUSI, YCTAHABINBAIIUCH JPYXECKUE CBS3H, BOSHUKAIN
ME)XKHaIlMOHAIIbHbIE Opakw: HEKOTOpbIe pyccKue odu-
LIepBl )KEHWINCH Ha kuTesbHuIax Kéanrcoepra.

B npasnienne rybepraropa Kopga ot cBsTOK 10
MaCXaJIbHOTO MOCTAa IMPOBOAWINCH MHOTOYHCIICHHBIC
Mackapajpl, Ha KOTOPBIX MHOTO TaHIeBanu. Urpanu na
Mackapaaax KEHUrcoeprckre ropoJCcKie My3bIKaHThI U
pyCCKHE BOGHHBIE OPKECTPHI.

I'opokane To)ke HayalaM OPraHU3OBBIBATH MY3bI-
KaJbHBbIC U TaHIleBalIbHbIe Beuepa. OCOOEHHO M3BECT-
HBIMHM OBLIM Beuepa y KymioB, OpaTheB CaTyprycos,
KOTOpBIE pazboratenu Ha Toproeie ¢ Poccueil. B ux
JIBOpIIE AaBalKCh TeaTpalbHbIE MPEICTABICHUS, B OC-
HOBHOM 3WHI'INHIN (3UHTTIIIMIb — MPEIIECTBEHHUK
OIIEPETTHI), B MapKe NPH ABOPLE MO MY3bIKY TYJISUTH
TOCTH, B TOM YHCIIe pycckue opunepsl. Tak 4To BEKTOp
KyJIbTYPHOH >KM3HH, 3aJaHHbIi rybepHaropom H. A.
Kopdowm, momydns moaaepKKy MECTHBIX JKUTEIICH.

Cpenu coObITHII B My3bIKaTbHON XKWU3HM KEHUT-
cOepra B mepuoJI, KOorJa OH BXOIWI B cocTaB Poccuii-
CKOM HMIIEpUH, OTMETHM IIOSIBIICHHE BYHJIIEPKHHIA
Woranna ®@punpuxa Paiixapara. O pomgmics B 1752
TOJY, U B IIECTHJIETHEM BO3pacTe BBICTYIIAN C KOHIIEP-
TaMHU, Urpas Ha JI0THE U Ha KiaBecuHe. [locne gonroro
npasieHus @punpuxa Bunsrensma I ¢ ero cBoeodpasz-
HBIM OTHOLIEHHWEM K MYy3bIKE, MY3bIKaHTaM OBLIO
BeCbMa TPYAHO HAaWTH HOTHI NPOU3BEACHUN, KOTOPHIE
Ternepb MOXXHO ObUIO MCIONHATH. Pycckue oduueps
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MOJAPUIIN BOCXUTUBILIEMY X BYHAEPKHH]Y HOTBI ITPO-
n3Benenuii ["aiigna u I'enpens, 9To ObUIO OYEHD BAKHO
Ut OPMHIPOBAHNUS OyIyIIEro KOMIIO3UTOPA.

Takum oOpazoM, W3MEHEHHE MY3BIKAIbHON
*u3HN B KEHnMTCcOepre B CyImIECTBEHHONM Mepe MPOU30-
LUK B pe3yJbTaTe TOro, 4ro Bocrounas Ipyccus Bo-
nula B cocraB PoccuiicKod UMIEpUHU, B pe3yJbTare
TOT0, YTO KyJITYpHBIE HOpMBI Poccuu MpoHUKIIH B OBI-
TOBYIO KynbTypy Ké€HmrcOepra. A cpeam 3TUX HOPM
ObUT0 TpeOOBaHUE OLIEHMBATH YEJIOBEKA I10 JIEJIaM €ro.
VYxe Bo BpemeHa Ilerpa Bemnukoro cpenu BbLIaro-
MUXCs AedTeNel HayKW, KyJIbTypbl, CPEAM BOEHHOM
3MUTHI OBITIO HEMAJIO JIFOAEH, MPUHAUICKABIINX HE K
JIBOPSTHCKOMY COCJIOBHMIO, a BBIIEAINNX W3 Hapoja.
Hanpumep, xpynHeHmmii HWHXEHep-H300peTaTens,
pPaBHOTO KOTOPOMY B TO BpeMs He ObUIO B MHpe, A.
HaproB Oplm W3 KkazadecTBa, KpyMHEWIIHA Kopalie-
ctpoutenb 3noxu [letpa @. CkisieB — CbIH KOHIOXA, a/1-
Mupan KanMbeIkoB — CBIH HETPaMOTHOTO ITacTyXa-KaJ-
MbIka. A npu Enuzasete [leTpoBHe, B 4b€ 1apcTBOBA-
Hue Bocrounas IIpyccusa crama  poccuiickon
npoBuHiredr M. JIOMOHOCOB ObLT HE €IMHCTBEHHBIM
aKaJeMUKOM, BBIIICAIINM U3 Hapona. Tak 4To gemo-
KpaTu3anusi KEHUTcOeprcKoro oOIiecTBa, roBOpsl Co-
BPEMECHHBIM SI3BIKOM, COOTBETCTBOBAJIA yXe CHOPMH-
POBABIIMMCSI HEHHOCTAM PYCCKOM KyIbTYpBI, B KOTO-
poit He ObUIO Toro, uTo M. KaHT cunranm HemocTaTkoM
HEMIIEB — OTHOLICHMS K JIIOASIM B 3aBUCHMOCTH OT
TOro, Ha KaKOM CTYNEHH COLUAIbHOMN JIECTHHIBI OHU
HaxozsTcs. [2,55].

ITocne Toro, kak pycckue Boiicka B 1762 romy mo-
kunyu [Ipyccuto, mpon30IIIN HEKOTOPBIE H3MEHEHHS
B KynbTypHO#l »xu3Hn K€umrcOepra. beumn mnpekpa-
meHbl 0ajbl, a Takke ObUIH TMPEeANpHHITHl CTPOTHE
MepbI I TOTO, YTOOBI COCIIOBHBIE TPAHHMIIBI CHOBA
0003HaYMINCh €O Beel onpenenéHHocThio. Kopos He
MPOCTUI CBOUX MOJIAHHBIX 33 IPUHITHE MU MPHCATH
Ha BEpHOCTb PYCCKOW HMMIepaTpuile, ObIIM YCTaHOB-
JIEHBI BECbMa CTPOTHUe MpaBHUila, KACaBIIHECS BCEX CTO-
poH xku3HU. Hanpumep, sxeHIMHAM 3alIpEeTHIN B MEN-
KOBBIX IUIAThSIX U C YKPALICHUAMHU XOJUTh B IEPKOBb.
Boutn orpannyeHns, KacaBIIHeCs OJ1€XK/IbI MYXUHH.

CypoBble TpEANUCcaHus KOCHYJIHCh BceX cdep
JKU3HH, OfHaKo mo6oBb Ppumprxa II k My3sIke, TOT
(hakT, 4TO ero KoHUEpTMeiicTepom OblI chiH Moranna
Cebactpsna baxa - Kapn @wmmnn Ommanymn bax —
MO3BOJIMIIN Pa3BUBAThCA MY3bIKAIBHOM XKH3HU TOPOJA.
B xupxax 3a3Byuanu xopansl K. ®@. O. baxa, Tak kxak
KOPOJIb CYUTAJ MY3bIKY 3TOT0 KOMIO3UTOPA UCKIHOUU-
TEJIbHO BayKHOM 11 BOCIIUTAHUS PEIUTUO3HBIX UyBCTB.
U ne Tonbko nepkoBHast My3sika K. @. 3. baxa ucnosn-
Hstack B Kéunrcbepre. B nome rpada Kaitzepiunra
3BYYaJI COHATHI 3TOTO 3aMEYaTeIFHOTO KOMITO3UTOPA.
He cran 3ampermate KOpojib W TeaTpalbHBIE IOCTa-
HOBKH. C 1763 rona B Kénurcbepre Oomnpmoil momy-
JIIPHOCTBIO  MOJb30Baslack AHTpenpuza PDpania
[lyxa-mnanamiero, uMeBInas pa3HOOOpa3HBINA pemnep-
Tyap: Tpareiauu, OpaMbl, KOMeIuu, (apcel, OaleTsl,
3UHTIINIIN. My3bIKa K OaneTaM ¥ 3MHTIITISAM cTajia
BecbMa pacrpoctpaHéHHOH. Boobuie, B Te roabl B TeC-
HOM CBSI3M C 3UHTIIIIIAMU CTaJl OIMYJIIPEH MeCEHHbII
saHp. TeKCThI K MECHSIM IMUCATd MHOTUE TOPOXKaHE.
Hanpumep, stum 3anumanuck Jloasur ¢on bauko,

npodeccop apTHIIepUcKON akamemuu, Dpumpux
Dpucr Hectep, ropuct, 6ombInoil MoOHTETs TeaTpa,
ocHoBaBIIMii B 1772 roxy MacoHCKyro J0xKy «K mMepT-
BOll ronoBex». IleceHHOE TBOPYECTBO, 3aXBaTHUBILEE
MHOTHX OOpa30BAaHHBIX JIFOACH CTANO OJHOW M3 OCO-
OeHHOCTeH KynbTypHOH >kn3Hn KEnurcoepra.

B ToM ke 3maHmuM Teatpa akTEpcKoe OOIIECTBO
Kapna /I€60enuna B 1768 rony nmpeactaBwio Ha Cyn
MOYTEHHOM MmyOuKy 3uHTrImmin «Oxora» u «JlotxeH
mpu asope» @. A. Xuiepa - KOMIO3UTOPA, KUBILETO
u TBopuBLIero B Kénurcoepre. My3siky Xuuiepa mo-
JIIOOUIIN TOPOJKaHe, €ro MIPOU3BEICHUS YaCTO UCIIOIHS-
JINCh U B CIEIYIOIIEM CTOIETHH.

IMocne cmeptnn @panna [lyxa-mmaamero ¢ 1771
roja TeaTpom pykooauia ero sgosa Kaponuna Hlyx.
OTo0 OBUIA TaNAHTIMBAS JKCHIIMHA C TIPEKPACHBIM XY-
JO)KECTBEHHBIM BKycoM. [lonm e€ pykoBoacTBOM 3a-
METHO TIOJHSJICSI My3bIKaJIbHBIH YPOBCHD CIICKTAKIICH.
Ecnu panbliie My3bIKy UIpaly CIEHUAIBHO IPUTAIIeH-
Hele ancam6iu, To Kaponuna Illyx coznmana Teatpaib-
HBII OpKecTp, KOTOpPBIH 00BEIUHUI MPOdeccCHOHab-
HBIX MY3BIKAHTOB ¥ BOGHHBIX TOOOHCTOB, KaK UX Ha3bI-
Bajgyu. beumm mpurnamensl xopomue auprmxépsl K.
rereman n H. Mione. OHu MHOTO paboTaiu ¢ op-
KECTpOM, IOOWINCH HACTOSAIIEro MpodeccHoHaIn3Ma
KOJUIEKTHBA, YTO MTO3BOJIMJIO TIPUCTYIHUTH K MOCTAHOB-
kam onep B. A. MouapTa, 10 3TOro HEU3BECTHBIX 'O-
poxxanam. B 1793 Briepsrie B KEnurcoepre mpospydana
ero orepa «J{on XKyan», a rogom nosxe - «BommieOHas
Guetitay.

OpkecTp HONMYYHII CTaTyC TOPOJICKOTO CHM(OHHM-
4ecKoro opkectpa u B KEnurcbepre Hadanach HaCTOS-
mas My3bIKaJbHAsA JKU3Hb, U3MEHHBIIAS KYyJIbTYPHBIH
00k ropoaa. Hanpumep, 00IbIIAM COOBITHEM CTAJIO
ucrnonaHeHne opkectpom oparopuit K. @. D. baxa u K.
I'. I'payna ¢ xopoM AnpTmiTaarckod kupxu. B xope
TIeNTN TIPUXO0KaHe, U 3TO co3/1aBajio ocolyto atMochepy
Ha KoHIepTe. C 3TOro BpeMeHU COTPYIHUYECTBO IIPO-
(heccHOHANBHBIX MY3BIKAHTOB M MY3bIKAHTOB JIIOOHTE-
JIell THTEHCUBHO Pa3BHBAJIOCE.

BooOmie Teatp 3aHs1 Ba)KHOE MECTO B KYJBTYp-
Holt xu3Hu KéHurcOepra, a B HéM Tpymnna KaponuHsl
[Iyx ocobeHHO YacTo npeacTarisiia 3udrmmim . A.
Xunnepa u @. JI. berasl. 3T KOMIO3UTOPHI MTHCATH
n€TKUe, 3allOMHHAIONINECS MENIOJIUH, CBOEro poja
[UIATEPH], a TeKCTHl OBUIM MPOCTBIMH, B MEpy Bece-
aeiMu. @. A. Xunmep ciry>Kull B TeaTpe KarneiabMencTe-
pom. OH, Tak ke, Kak M Apyroil KamempMeiictep U.
Tpébep, ynensn Oonblioe BHUMaHHE pabore ¢ op-
KECTPOM.

[on BaMsiHMEM COOBITHH, TPOMCXOIUBIIUX B MY-
3BIKAJIBHOM KU3HHU rOpOJia, B YHUBEPCUTETE PaCIIUpPU-
JIOCh TIperojiaBaHue MY3bIKH. CTYAEHTH CTald H3Y-
4aTh HE TOJBKO TEOPHIO, OHU HE TONBKO IIEJH B XOpe,
HO ¢ 1765 roma B yHUBEPCUTETCKYIO IPOTPaMMy BXO-
JIAJIO OCBOEHHE UT'PHI Ha PAa3IMYHBIX MY3bIKAJIbHBIX HH-
cTpyMmeHTax. IlpemomaBanm My3BIKaJbHBIE HCIHU-
IUTMHBI U3BecTHBIE B KeHurcoepre KOMIIO3UTOPHI U HC-
momauten K. I'. Puxtep, E. Kox, X. [TogOenbckuid.
Boubioe BiMsiHME HA CTYASHTOB OKa3bIBaJ Ipodeccop
¢unocopun @. byk, xopomo WrpaBmuil Ha oprase,
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poBoIst MHOTO BpeMeHu B KadeapansaoM cobope, Ko-
TOpbIi ¢ 1560 rona SABISUICS YHUBEPCUTETCKOMN IEPKO-
BBIO.

W. Paiixapar, ByHAEpKUHI, 0OpaTUBIIMN Ha ceOst
BHHMaHHE PYCCKHX O(HUIIEPOB, IO HACTOSIHAIO POITHBIX
noctynui B JIeMnuurckuif yHUBEpCUTET, HO B TOM K€
rogy nepemeén B YHHUBEPCHUTET POAHOTO ropoja, rae
ciyman Jekiuu no ¢uwiocoduu, Mmmanynna Kanra.
Torma xe B CTyAeHYecKHe rojpl yuureneM MoranHa
Paiixapara cran npodeccop yHUBEpCUTETa U OPraHKUCT
Kagenpansnoro cobopa X. IMonbensckuii. bonbmioe
BIUsAHUE Ha TBOpuecTBO I. Palixapara oxazan U. I
I'epmep, KOTOpEI B CBOE BpeMs TOXKE OBLT CTYACHTOM
Kénnrcbeprekoro yHuBepcuTeTa M CIyIIai Jekiwn U.
Kanra. U. I'. T'epaep, BoLAAIOIINNCS MBICIUTEND, OOUH
U3 OCHOBOIIOJIOXKHUKOB KYJBTYPOJIOTHH Kak HayKH,
ObBLT aBTOPOM NEPBOTO COOPHHUKA HEMETIKUX HAPOIHBIX
TIECEH, TPH TOM HMEHHO OH BBEN HEMEIKYIO KYJIBTYPY
MOHATUE «HapojaHas necHs». bnarogaps U. T'epaepy,
HE TOJIbKO COXPaHMIKCh JIy4IlIue 00pa3ibl HApOTHOTO
TBOPYECTBA, HO OH BBE UX B OOIIHUI KyJIbTYPHBIH 000-
poT, 00paboTaB IUaJeKThl, TBOPYECKH IepepaboTaB
tekcThl. C 1785 roga oH BepHyIICs HaYalu U3/1aBaThCs
neceHHsle HUKIbl Paiixapara Ha cruxu @. Hlunnepa,
W. T'ére, texctel u3 coopanka W. 'epmepa. Morann
Opunpux Paiixapn Hammcan 6omee 100 meceH u 1o
@panna lydepTa Ob1T caMbIM 3HAYUTETHHBIM KOMIIO-
3UTOPOM-TIECEHHUKOM B HEMEUKHX 3eMisix. [lommmo
neced WM. Paiixapar u3BecreH kantatamu. OH okazal
3aMeTHOe BiusHHE Ha TBopuecTBO K. M. don Bebepa
u 3. T. A. l'opmana. Kpome my3biku Paitxapar nucan
CTaThH, CTaB H3BECTHBIM MY3bIKaJbHBIM KPHTHUKOM.
Taxum 06pa3oM, CBOUMH IPOU3BEICHUAMH U CTAThIMHU
W. PaiixapAT oka3ajl CHJIBHOE BO3JEHCTBUE HA KYJIb-
TypHYy!o ku3Hb KEHNTCOepra, 4To MOATBEPKAALT U TOT
¢axT, uro B Kénurcobepre, B Tak HA3bIBACMOM MY3bI-
KaJIbHOM KBapTalle, 0 KOTOpPOM B HbIHEIIHeM KannHuH-
rpajie HaM HaNoOMMHAIOT yiaunsl bpamca u ['enpens,
Oputa u Pafixaparmrpacce.

Hewmnoro 06 06 yuntene U. Paiixapara, Xpuctu-
ane [lombemsckom. Bymyum crymentom Ké€nmrcoepr-
CKOTO YHHMBEPCHUTET, W3y4asl TEOJOTHIO, a MOJ PYyKO-
BOJICTBOM OTIa, opranucra Kadeapansaoro cobopa,
3aHuUMa’cs My3bikoi. Ilocne cmepTu oTHa OH yHacie-
JIOBAJ €ro JTOJKHOCTh OPTaHHCTa, U MOCKOJIBKY co0op
MIPHUHA/IJIeKa YHUBEPCUTETY, CHadaIa 00ydJal CTyAeH-
TOB WIpe Ha OpraHe, a 3aTeM, kak npodeccop Kénur-

cOeprcKoro yHMBEPCHUTETa, MPENOJaBal TEOPHUIO My-
3bikH. [Ipodeccop [Togdensckoit 06yqan 3. T. A. Tod-
MaHa WTpe Ha opraHe, Ha GopTenbsHO, apde, CKPHUIIKE,
BHYIIIAJI CBOM NIPEACTABICHNE O POJIN KaXKJOT0 HHCTPY-
MEHTa KaK COJIUPYIOIIEro, Tak u B aHcamoOne. Kpome
TOTrO, OH JaBal ['OQMHY-CTyIEHTy ypOKH IO KOHTpa-
ITYHKTY, YTO OBUIO HCKIFOYMTENEHO BaXKHO JUIsl (hOpMHU-
POBaHMsI KOMITIO3UTOPCKOTO MacTepcTBa ['odmana. J[Ba
roga yumncs J. T. A. T'opman y opranucra Kaden-
panbHOTO cob0pa, mpoheccopa yHUBEpCUTETa XPUCTH-
ana [logoenbckoro. O6 TOM HATOMUHAET MEMOPHAIIb-
Hasl JIOCKa, yCTaHOBJICHHAs! B KyJIbTYpHOM IeHTpe «Ka-
¢denpaneHBIit cob0p» B HEIHemHeM Kamnauarpane. B
cobope COCTOSIIOCh NMEPBOE BBICTYIUICHHE CTYICHTA
Tlopmana xak nupmxépa: Mo ero pyKoBOACTBOM ObLIa
ucnonHeHa «MaseHbKasi HOuHas cepeHaaa MouapTay.

3.T.A. T'odmaH Bcerna TOMHIII CBOETO YUHUTEIS,
u B «Kote Myppe» B 00paze masctpo AbGparama Jluc-
KOBa 3arevariiesn uepThl Xpucrtuana [londenbckoro,
TEM CaMbIM BJIMSHHE Ha KyJIbTYpPY JIMUHOCTH Ipodec-
copa [Ton6enpckoro BecbMa pacIupHIIOCh.

IMpodeccop Ionbenbckuii ObLT HE TONBKO 3aMe-
YaTeNbHBIM MY3bIKaHTOM-HCIIOJTHUTEJIEM, OH OBLT KOM-
TIO3UTOPOM, YbHM Ipon3BeneHHs monrodwmin B KEnur-
cOepre, HCTIOJIHSUIIN U B IPYTHX HEMENKHX 3eMiisiX. Ero
counaeHus B 1780 u 1783 roxy B Buze AByX coOpaHuit
ObuTH OommyOnnKoBaHbl B Pure B m3natenscTBe Moranna
O®punpuxa XaptkHoxa. M B HacTosiiee BpeMsi OHU UC-
TIOJHSAIOTCS B KOHIIEPTaX, U3/IAIOTCS HA TUCKAX.

Taxum o6pazom, k koHy XVIII cronerns Kénur-
cbepr u3 roposa ¢ BecbMa OIpaHHYCHHOIN MYy3bIKaJlb-
HOM U3HBIO IPEBPATUIICS B KYJIbTYPHBII LICHTP, B KO-
TOPOM MY3bIKa CTaJla OJHUM U3 BaXKHEHIIUX IpeamMe-
TOB B YHUBEPCHUTETE, U C KaXKIBIM T'OJIOM UIS TOPOXKaH
PpaCIIUPSAINCh BO3MOXHOCTH YCHbIIATh MY3BIKY B Te-
aTpe, B KoHIeprax, B Kadenpaasaom cobope B ucroi-
HEHUH CTYAECHTOB YHUBEPCHUTETA.
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This article considers, basing on the classical tradition, a list of strategoi for 430/29 BC, as well as their
political views. Considerable attention is given to the leading role of Pericles in the board of strategoi.
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3aadya BOCCO3JJaHUs CIIICKOB CTPATEroB BO MHO-
TOM YCJIOXKHSIETCS TEM, YTO JAPCBHUEC UCTOPHUKH HE CO-
CTaBISUITH CUCTEMATHUYCCKHUX IIEPEUHEH WICHOB JTOM
BOCHHOW KOJIJICTHH TIO TOJIaM, a SIHTpadUIecKue TaH-
HBIC CYIIECTBEHHBEIM 00pa3oM IOKa HE MOTYT H3Me-
HUTH KapTuHy. [locne psma BaKHBIX TOCYJapCTBCHHBIX
pedopM IOKHOCTH CTpaTera craia OJHOH M3 CaMbIX
MOJMTUYECKA 3HAYNMBIX B A(WHAX, YTO TO3BOIMIIO
INepukiy npu COXpaHEHUH BCEX IEMOKPATHYCCKUX UH-
CTUTYTOB OKa3bIBATh PEIIAIOIIEE BIUSIHUC Ha IIPOBOIU-
My10 AdUHAMH MOTUTHUKY. DTO YTBEPKAECHHUE MOXKHO
MOAKPENUTh TeM (akToM, 4To HauuHast 442/1 u 3akaH-
yuBas 429/8 rr. no H.3. [lepuki exeroaHo nepen3ou-
paJcs Ha noct crparera. Yacro Bmecte ¢ [lepuxinom us-
Ompanuch CTpaTeraMH €ro MOJHTHYCCKHAE COFO3HUKH,
KOTOpPBIC CBOMMH TOJIOCAMH JOJDKHBI OBUTH 00ecreyn-
BaTh eMy (paKTHYECKOE BEPXOBEHCTBO B Koyuieruu. [1o-
9TOMYy OyZeT HeOe3BIHTepeCHBIM pa3o0paThCsi B CO-
cTaBe KoJurernu crpareros 3a 430/29 rr. mo H.3., Belb
UMEHHO Torja [IepuKi moTepren KPymHOe MOTUTHYC-
CKO€ MTOpakeHHeE.

C nauanom IlenonmoHHECCKOW BOWHBI U SMTHIEMUN
B A¢durnax mo3urmu [lepukia Kak HOIUTHYECKOTO JIH-
nepa nomaTtHyauch [1, p. 457-460; 2, 11811]. U B
430/29 . 10 H.3. TIOCIIe TOIOCOBaHUs B 9KKiecuu Ile-
puKI (mponcxo i u3 aema Xomnapr, V ¢uia Akaman-
TUABI) OBUI OTCTPAHEH OT JOJDKHOCTH CTpaTera W IpH-
CYXJEH K aeHexxkHoMmy mrpady. O6 3ToM coolmaroT
Iayrapx [3, Per. 35] u Juomop Cununuiickmii [4,
12.45,4]. ®ykuaun, HanboJee aBTOPUTETHBIA aBTOP I10
3TOMY IEPHOAY, cooOmIaet, uro Ilepukn ObLT HaKa3aH
mimrs mrpadom [5, 1. 65]. Bosmoxuo, 9To Oykuaua
CO3HATEJIFHO eI He coo0maTh 0 cmemmeHnu [epu-
KJIa C JOJDKHOCTH. XOTSI HECKOJIBKO paHbIie, koraa [le-
PHKJI CO3BaJI IKKIeCHIO, DYKHIUI yTOUHSICT «ETL &
£0TPATIYEL «KOT A OH erle ObuI ctpaTerom» [3, 1. 5].
Bo3moxHo, uTo 3TIIM DyKUIK 1aBal TOHATH, uTo [le-
PHKIIa OTCTpaHUIU OT cTpaTerun. Ho ecim 310 Tak, TO

3TO O4YEeHb CMYTHbIN HameK. BepostHo, @ykunuz nox-
pa3yMeBaeT OTCTpaHeHHe ¢ AoynkHocTH llepukia, ko-
raa nuumer: «botepov & odoig 0O TOAAY. ..oTpoTNYOV
efAovio», «HEMHOTO e BpeMeHH cmycTsi adu-
HsHE. .. m30pamu crpaterom» Ilepukia [5, 1. 65]. Ilpu-
HHUMas 3Ty IIUTAaTy, KaK CBUJIETEIBCTBO TOTO, UTO adu-
HsHe cMecTHiH Ilepukia ¢ JOIDKHOCTH CTpaTera, Mbl
JOJDKHBI TTIOMYEPKHYTh, 4To DyKuau meITancs 3ary-
HIeBaTh 3TOT (GaKT, 0 KOTOPOM TaK SICHO TOBOPHUTCS Y
IInyrapxa u Jluonopa.

Jpyrumu crpareramu B 3TOM rogy Obuti ['arHoH
(cemH Hukusa, gem Crupus, 111 IManguonnackas ¢uma
[1, 227-228; 7, 171]) u Kieomnomi, KOTOpbIE MPOOI-
xkanu ocany llorupen. W3 [luonmopa cienyer, 4To
larnon ynamwics u3 mox Ilotunen no e€ B3sATus B
429 r. 1o u.3. [4, 12.45,6]. ®opmuon (ceiH Acomnus,
nem Ileanus, Il [Nannuonmackas ¢uma [2, 14958])
Habmronan ¢ 20 xopabmsaimu 3a Kopuapckum 3anuBom
[5, I. 69] u oneprkan mobemy Haj HETOMOHECCKUM (II0-
toM [5, 1. 84]. Ctparer Menecauap [2, 9803; 6, p. 354-
5] ¢ mecthio kKopabisimu ObLT ocHaH B Kaputo u JIu-
KHIO JUIsl cOopa IaHu 1 ObUT yOUT B HEY/1auHOU OWTBE B
Jlukunm [5, Il. 69]. Ocany Ilotunen 3aBeprmim cTpa-
teru Kcenodont cern EBpununa, (VII Kexpormackas
¢wmna) [1, p. 199-200; 2, 11313], I'ectromop ceid Apu-
crokiuna [7, 5207], ®anomax ceiH Kamnumaxa [2,
14069]. Ha3BanHble cTpaTery 3aKJIIOYMINA C TIOTHICH-
L[aM{ COTJIallIeHHe, COTJIACHO KOTOPOMY JXHTENH TO-
poJia MOTTIH CBOOOTHO MTOKHUHYTH MOJIKC. 33 3TOT JA0TO-
BOp 3THX CTPaTEroB KPUTHKOBAIN B AQHHAX, YKa3bl-
Bas, 4YTO T€  MNOCTYIHIH, He  oOmamas
COOTBETCTBYIOIIMMH TTosiHOMOuMsmHE [5, Il. 70]. Dy-
KUK COOOIIAET, YTO ITH TPH CTpaTera norudiu B cpa-
KEHUH C XaJIKUIsTHaMu 1 6ottresmu y Criaprooa [ 5, 1.
79]. Inytapx ke nuIer, 9to aQuHsHE OBLITH Pa3OUTHI,
HaxoJsch oA Komanaoi crpateroB Kanmana u Kee-
Hodonra. PaccmarpuBaemyto VI-o TiaBy moapoOHO
u3yuus B cBoeit ctarbe Y. Tomrcon [8]. MaTepecHo,
yto DYyKUANUI, ONMHUCHIBASI 3TOT 3IMU30]l, B OUYEPETHOMN
pas3 ynorpe0isieT B CBOEM IOBECTBOBAHMH «EGTPATNYEL
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8¢ Egvopdv 0 Evpunidov pitog avtoc» «1mox KoMaHI0-
BanueM Kcenodonra ceina EBpununa un deyx opyeux
cmpamezos» [5, 1. 79]. MBI BeIgenmunmm KypcHBOM B
opuruHane u B nepesojae hopmyny mpitog avtog. Io-
3TOMY MBI 3/IeCb OCTAaHOBHMCS Ha 3TOM MecTe Dy-
KHUIWIa B CBSI3M ¢ MaccaxeM u3 Ilimyrapxa, rae ynomu-
HaeTcs crparer Kamnuan. Kak 3ameuaer V. ToMIicos,
CTaJI0 KPUTHYECKOM JorMou MHeHue, uro Ilmyrapx
cnyran Kamnus, ceina Kammana, crparera nog Iotu-
neeit ¢ Kannmnagom, KoToporo xepoHeWckuii ouorpad
CBSI3BIBAET ¢ mopaxkeHuem y Cmapromna [9, p. 190-191,
10, p. xlii-xlii]. [TprurHO# ATt 3TOrO OBLIO CXOACTBO
ux uMeH. Ho 3Tu mMeHa 10CTaToyHO 9acTo BCTpeda-
JIMCh Cpein aUHSIH, TPUMEPOM YETO MOXKET CIIYIKHTh
«IIpoconorpapust Artuku» M. Kupxuepa. Takum 06-
pas3om, 3TOT (aKT 31eCh He UMEET OOJIBIIOTO 3HAYCHHSL.
Hanee, ecnu cuurats, uyto IlnyTpax nepenyran Kamnus
¢ Kamnmanom, To 3T0 MPUBOJIUT K 3aKIIOYEHHUIO, YTO
3HAMEHUTHIHA OHorpad COBEPIIEHHO 3aITyTalCs B CBOEM
MOBECTBOBaHMHU. Benp MOCTAaTOYHO OUYEBHAHO, UTO
[TmyTapx NOBOJIBHO aKTHBHO HCTONIb30Ban Dykumuna
qutst 6uorpadumn Huxkus [8, p. 160]. Tem He menee, Dy-
KUAWA He YIOMHHAeT cTpaTera Kamumana, 9To 10OImKHO
CBUJIETENILCTBOBATH B [10JIb3Y TOro, yTo Ilnyrapx B VI-
it rmaBe Onorpaduu Hukuns ucmoip30Bail OTIUIHBIA OT
dykuanaa UCTOUHUK. M Bce e, B ONMCAaHUM COOBITUI
nox Cmapronmom @ykuaua ucnons3yeT (Gopmyiy
Tpitog avtdg, Ha3BaB Juilb cTpatera KceHodonra.
OcTaJIbHBIX CTPATETOB MPUHATO YCTAHABINBATh Ha OC-
HOBaHUM ynomuHaHus Oykuauna [5. 70.1], cuurtaercs,
gto 310 ['ectnonop u danomax [6, p. 361]. Oykuauzg
UCTIONB3YeT 31ech (HopMymIy Tpitog adTOC B TOM JKe
CMBICJIC, YTO U OEKATOVL AVTOD, KOTOPYIO ACTAIBHO pa3-
oupaert B cBoeli ctathe K. losep [11]. YmoTpebmss sty
tdopmyny, Pykuaua He moapazymenaeT, uyTo Kceno-
(doHT 00nagan OONBIIUMH MOJTHOMOYUSIMHU, YEM [(BA
JIPYTHX CTpaTera, 3TO BCETO JIMIIb SBIAETCS MaHEPOH
€ro BBIPAKEHMsS. 3aMETUM, YTO BBHIOPAB [UIsl yIIOMUHA-
HUsl Tosibko nMsi Kcenodonra, Oykuan, BOZMOXKHO,
MoApa3syMeBal, 4To 3T0 ObLT Oojee M3BECTHBIN CTpa-
Ter, 4eMm ero oba xosuteru. JInbo Oykuaum, He xenas
MepeyrCIsITh IMEHA CTPATeroB B OUEPETHON pa3 Kak B
1. 70.1, orpaamnumics B II. 79.1 nmepBeIM MMeHEM U3
npouutoro crnucka — Kcenodontom. uomop coo06-
maet, 4yto aduHsHaMu 1o CrapTojoM PyKOBOIWIU
mBa crparera Kcenodonr m danomax [3, 12.47.3].
V. ToMIICOH NPEANONaraeT, YTO TPETbUM CTPATErOM
Bce ke Obu1 ['ecTHOZOp, KOTOPBIN OBLI, BO3MOXKHO,
OTO3BaH M3-32 HEKOMIETEHTHOCTH, WJIM IEepeHarpas-
neH juia 3amutel [lotuneu [8, p. 161]. Ho ecnu 370 Tak,
TO KTO € Bce-Taku Ob1I cTpaTerom? Mmu Bepcus no-
nopa O6mmke k uctuHe? Bripouem, mpeamnosoxeHue
V. TomncoHa TpeOyeT naibHEWIIET0 OOOCHOBAHMS.
IToxBens utor 3ToMy paccykIeHHUI0 ckaxkeMm, uto Iy-
Tapx B CBOEM IIOBECTBOBAaHHM B OYEPETHOW pa3 CKpe-
CTHJI HECKOJIbKO MICbMEHHBIX TPaAULUIL, pe3yIbTaTOM
4ero M SIBIJIACh ITyTaHUIla co ctpateroMm Kammmamom.
Ms1 ycranoBuin 9 n3 10 crpareros 3a 430/29 rr.
1o H.. [12, p. 119], Teneps mompITaeMcsl ONIPENETUTD
ux noinutuueckue cumnaruu. Ilozunuum Ilepuxna B
KOJUIeTHH cTpateroB B 430/29 rr. 1o H.3. OBUTH JOCTa-
TOYHO NMPOYHBIMH. Cpesii ero CTOPOHHHUKOB B MIEPBYIO
ouepenb ciaeayeT Ha3Bath I arnona u @opmuoHa. [lep-
BBI U3BECTEH KaK YMEJbIH aIMUHUCTPATOP U JIUTLIO-

Mar, a BTOpOii pociaBuiIcs Oylarojapsi CBOUM I1OJIKO-
BOJIYECKHM criocoOHocTsIM. Kayunit Taxoke mpUMbIKai
K Koropre cTropoHHUKOB Ilepukia. Bo3mMoxkHO, K HUM
cietyer npuauciuTh U KceHo(oHTa, KOTOPEIH BMecTe
¢ Ilepukiom ydactBoBan B BoitHe mpotuB Camoca B
441/0 rr. no u.3. [13, p. 55] u Kneomomma [12, p. 119],
OpIBIIETO cTpareroM Bmecte ¢ [lepuxitom B 431/0 rr.
70 H.3. CII0)KHO TOBOPHUTH YTO-JIMOO OINpEJETIeHHOE O
MOJINTUYECKUX B3MIAaax Menecanapa, I'ectuonopa u
daHoMaxa Tak Kak CBEJEHUS O HUX OU€Hb CKyJHBIC.
Brpouem, ecnu MpeAnonokuTh, YTO HAIAIKH B CTO-
pony KceHodoHTa 1 ero KoJuter 3By4ain cO CTOPOHBI
Kreona, 9To0BI B 0OUepeqHOM pa3 clenaTh BBIIAI IPO-
tuB Ilepukna, To pa3yMHO IPEANONOKUTb, 4TO ['ecTu-
ogop n PaHOMax YHCIMINCH CPEAN TNPHUBEPKCHIICB
Iepukna. B mrobom ciyuae, Iepukn obmaman 60b-
IIMHCTBOM B KoJuteruu ctparero B 430/29 rr. mo H.3.

B nenom BeI6OpEI cTpaTeros BecHoi 430 1. 10 H.3.
nponuty ycnenrso st Ilepukia, B KOJUIETHIO MOTIATH
MHOTHEC €T0 CTOPOHHHKU. BonpmmHcTBO a(bI/IHHH K MO-
MEHTY IIpOBeACHUs BEIOOPOB cTpaTeroB Ha 430-29 rr.
J0 H.3. ycTpamBana nonutuka Ilepuxia. IlepBeie He-
yaauu B IlenonoHHecckoll BOWHE W pa3opeHHE crap-
TaHIIAMU TEPPUTOPUHM ATTHKH pa3oyapoBalid JEMOC,
HEJIOBOJILCTBO OBUIO OOpAIIeHO Ha HETJIACHOTO TJaBYy
KOJUIETUH CTPATEroB, U aBTopuTeT [lepukiia ObuI cymie-
cTBEeHHO nopopsaH. Cpenu cropoHHUKOB [lepukia, Ko-
TOpBIE BMECTE C HUM M30UPAINCh Ha JOJDKHOCTD CTpa-
Tera, OBIIIO MaJI0 CAMOCTOSITENBHBIX IMYHOCTEH, Ha I10-
JUTUYECKOM IMOMpHIE OHM MajJo dYeM cebd
3apekoMeHaoBau. 1 mocne cmeptu Ilepukna mpaktu-
YECKH BCE OHH CXOIT C MOJIUTHUYECKOH crieHs! AduH.
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Scientific interest in the history and culture of
Bactria began in the middle of the XVIII century, with
the first monographic studies (T.Z. Bayer, V.V. Tarn,
A.K. Narayan, etc.) which for the first time touched the
debatable problem — the ratio of Greek and Oriental in-
fluence in each of the arts, architecture, a sculpture, ap-
plied art and coins.

In 1917, from the archaeological point of view, the
city of Bactr, capital of Bactria, was studied by a French
researcher A. Fushe. Without having found an ancient
occupation layer, the French researcher asserted that
“Legendary, rich with gold, turquoise and lapis-lazuli
Bactria of antique authors - only a mirage and nothing
more” [1, P. 149]. But the subsequent research has
proved that A. Fushe's statements were hasty.

Afterwards several archeological researches were
carried out in various years by M.E. Masson, G.A.
Pugachenkova V.M. Masson, L.l. Albaum, B.A.
Litvinsky, E.V. Rtveladze, A.A. Askarov, A.S.
Sagdullaev, Sh.R. Pidaev, B. Turgunov, B. Stavissky,
I.T. Kruglikova, V.l. Sarianidi, T.Sh. Shirinov, Z.A.
Khakimov, U.V. Rakhmonov, Sh.B. Shaydullaev and
others, important information which helps to study an-
cient period of our history was obtained.

The results of the study of ancient social system
problems of Central Asia were learnt from a critical re-
view by V.M. Masson [2, P. 93-101]. The results of
these researches showed the importance of the need for
extensive use of archaeological information in learning
socio-economic relations in ancient society. From the
second half of the XX century, monuments of the
bronze epoch of Bactria were studied widely. The rich
material on stories and cultures of the given region was
received. Since 1962 L.I. Albaum began studying a set-
tlement of Kuchuk-tepe in southern Uzbekistan.

Defense constructions of fortress were opened
from this monument. Total area of the settlement is 0.5
hectares, consisting of several layers. It was marked as
a result of the first researches that Kuchuk I-11 dates
back to X-VII centuries BC, and Kuchuk I11-1V dates
back to the end of VI century and V century BC.

The settlement consisted of three parts: the citadel
surrounded by strong defensive walls, residential areas
built around the citadel and the settlement surround-
ings. Buildings in the settlements mainly were officials’
or tribal leaders’ houses and hovels of ordinary mem-
bers of the tribe. Ceramic wares, jugs, made in cylinder
pottery wheels, tips of arrows, and other household
goods were founded from cultural layers of Kuchuk-
tepe [3, P. 63-68].

The group of archeologists with L.1. Albaum, after
Kuchuktepe, led archaeological researches in Muz-
rabad district, in a course of time they found the monu-
ment of Sapallitepe in 1968. A. Askarov, after ac-
quaintance with materials from Sapallitepe, proved
that, this monument concerns culture of Namazgoh of
an epoch of bronze. After that, in 1969-1971, A. Aska-
rov led a large-scale excavation in Sapallitepe. 138
tombs were studied in Sapallitepe. Research assistants
of Institute of Archeology of the Academy of Sciences
of Uzbekistan, H.I. Duke, T.M. Mirsoatov, T. Khojaev,
T. Shirinov, U. Rasulov, B.Abdullaev and etc. took part
in these excavations. A.Askarov proved for the first
time, relying on the analysis of Sapallitepe materials
that historical roots of ancient farming culture in Uz-
bekistan were associated with civilizations of Ancient
East [4]. Valuable information on socio-economic life
of the Bronze age population was obtained as a result
of researches carried out in Sapallitepe.

The information given in the “Avesta” was com-
pared with the results of the archeological researches
conducted on the Bronze age and Iron age sites in the
60-80 of XX century. The settlement Sapallitepe, situ-
ated in the southern part of Uzbekistan, belonging to the
Bronze Age, was compared by A.A. Askarov with
“vara”, rectangular fortress, mentioned in the “Avesta
[5, P. 143]. According to A.A. Askarov, eight large
patriarchal families lived in Sapallitepa, they formed
representatives of “vis”, a common clan [5, P.147].
V.A. Livshits stated that 15 or more small families
formed a clan according to the “Avesta” tradition (15
small families, average 75-90 people).

V.1. Sarianidi considers that the development of
the first city culture led to the appearance of the state
by the period before the Achaemenids. Plan of the
Sapallitepa settlement is symmetric; the number of ves-
sels found in the tombs increase owing to the age of the
dead and these show social equality in the team, the role
of the elders in the life of the community and a small
number of the population lived in the area [6, P. 151-
155].

In 1973 Sh. Pidaev and V. Pilipko found ceramic
fragments from the ravines on the left banks of Buston-
soy, which is considered to be one of the lower courses
of the river Sherobod, in lower Akkurgan as marking
ancient and early middle ages monuments located in
Akkurgan village, Sherobod district. A. Askarov ex-
plored these findings and assumed that they belonged
to the Bronze Age. Since the autumn of 1973, large
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scale of archaeological studies began under the direc-
tion of A.Askarov in Jarkutan.

Archaeological researches carried out in Jarkutan
showed that the communities came from 8 quarters of
Sapallitepe carried on traditions of 8 communities in
Sapallitepe, settling to 8 close places in Jarkutan
square. Jarkutan monumental temple was built on the
6™ hill among the 8 residential areas, as a religious and
secular administrative centre. According to the results
of archaeological researches conducted in Kuhandiz, a
monumental fortress of a local governor was situated in
the western side of the main road (35x35 m.), there was
two stages metal melting furnaces and metal workshop
were on the eastern side.

A.A. Askarov and T.Sh. Shirinov mentioned that
the first cities were in “ministate” or “chifdom” format
and put Jarkutan monument into the first cities catego-
ries relying on several features of the monument, in par-
ticular, thousands of tombs which show social isolation
of groups of communities, castle remains, ideological
centre — temple, the citadel, including royal castle, was
surrounded by defensive walls, the population made
progress on handicrafts and architecture [7, P. 206].

Uzbek Art History Expedition (G.A.Pu-
gachenkova, E.V.Rtveladze, B.Turgunov, A.Sagdul-
laev, Z.Hakimov) worked in the territory of Southern
Uzbekistan (Surkhandarya) and studied the sites of an
epoch bronze. The Molali monument has been found
and studied by B.Turgunov in 1970.

In 1974 there were carrying out observant works
on coast Bustansay in the territory of Sherabad. During
this work, the Buston site with dwelling and four burial
grounds has been revealed. It is a monument imple-
mented in A. Askarov's scientific works. In the excava-
tion, the scholars such as, T.Sh. Shirinov, S.R. Baratov,
N.A. Avanesova etc were accepted. Since 1986, the fa-
mous archaeologist scientist N.A. Avanesova has con-
ducted excavations in Jarkutan and Buston cemetries.
N.A. Avanesova proved that the corpses were burnt and
buried in Jarkutan period of Sapalli culture. In particu-
lar, N.A. Avanesova found remains of crematorium in
Buston 6 monument [8, P. 27-36]. N.A. Avanesova’s
studies proved the simultaneous existence of the local
folk customs and traditions of the nomadic people, in a
territory of one city.

Nearly 1000 tombs in cemetries were studied in
Jarkutan 11, Jarkutan 1Va, b, ¢, and Buston 3, Buston
4, Buston 5, Buston 6 [9, P. 6-12]. The material facts
put on the tombs, vertical stratigraphic pits conducted
in Jarkutan and horizontal stratigraphic observations
made while digging housing complexes gave an oppor-
tunity to divide Sapalli culture into 5 chronological
phases (Sapalli, Jarkutan, Kozali, Molali and Buston).

One more original agricultural centre which is in
the centre of the Surkhan oasis is Bandikhan. Here
complexes of monuments under the general name of
Bandikhan were studied by E.V. Rtveladze [10].

Stratigraphic researches were also conducted by
A.S.Sagdullaev in Bandikhan I monument and ceram-
ics belonging to Sapalli culture were found form lower
layer of the monument [11]. As a result an issue about
continuous development and the chronology of the
Bronze and early Iron Age of Central Asia was enriched

with the new data. Because, emphasized that in the ar-
chaeology of Central Asia there was a “chaos” for some
time in agricultural oases after decline of cultures of
type of Namazga, then the carriers of Yaz culture sepa-
rated from each other. A.S. Sagdullaev's novelty in
Bandikhan | monument solved this problem.

In 70’s 80’s of the last century, farming fortresses
belonging to VII-1V centuries BC, located in Mirshadi
oasis in Surkhandarya were studied (Kizilcha settle-
ment) [12, P. 110]. Obtained information was the basis
for analyzing ancient society and governance issues
and in order to generalize the issue the “Avesta” was
involved. A.S. Sagdullaev defined the archaeological
and the information in the “Avesta” as following: for-
tress house (Kizilcha monument) — “nmana” was a
large family group consisting of 4 small families, sepa-
rately placed 3-4 fortress houses — clan — “vis”, several
fortress houses — territorial neighborhood village
groups — “varzana”. All of them being located in agri-
cultural area (Mirshadi oasis) formed an agricultural
district.

At the end of 80°s of XX century, A.S. Sagdullaev
focused his attention on the studies of socio-economic
relations in the Early Iron Age and related theories [13,
P. 45]. The researcher brought three periods of state-
hood development in Central Asia into question — the
Bronze Age, the passing of the Iron Age (X — VIII cen-
turies BC), and the Early Iron Age (VII — VI centuries
BC).

Comparing the ancient social structure of Central
Asia with the “Avesta” society plays an important role
in modern researches as well [14]. According to scien-
tists, particular archaeological marks express that the
society was divided into various groups and categories.
For example, large city centers, fortress residences,
separate fortress houses and agricultural villages.

DAFA archaeological expeditions (A.Fushe,
J.Aken, D.Shlyumberje, P.Bernar) carried out in
Afghanistan, southern part of Bactria, and the Soviet-
Afghan expeditions (I.T. Kruglikova, V.l. Sarianidi,
G.A. Pugachenkova, Z.A.Hakimov) are significant in
studying the history of socio-economic relations of
ancient times. V.I. Sarianidi explored villages and cem-
etries of about 20 tribes, belonging to the Bronze Age
which had a settled culture that relied on agriculture in
Dashly, Tikar, Girday, Farukhabad in northern Afghan-
istan. Relatively, A. Francfor did researches in the an-
cient village and cemetery, belonging to Shurtugai cul-
ture of the Bronze Age in Kukchadarya, the east of
southern Bactria [15].

From 1955 to 1959, A.M. Mendel’shtam [16] in-
vestigated two Bronze Age cemeteries in the lower
country of the Kafirnigan River, in the narrow intra-
montane of Beshkent valley. These cemeteries — early
Tulkhar, with seventy-five graves, and early Aruktau,
with twelve tumuli — represent a new type of Bronze
Age cultural complex, exhibiting various burial tech-
niques and different kinds of graves.

In the 1960s the lower reaches of the VVakhsh and
Kyzyl-su rivers were investigated under the supervision
of B.A. Litvinsky [17], and he found the Bronze Age
monuments Vakhsh 1, Tigrovaya Balka, Oikul, Jara-
Kul (in the lower reaches of the right bank of the
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Vakhsh) and Makan-i Mar and conducted extensive ex-
cavations. In all, 233 tumuli were excavated. A feature
of all the sites is the uniform mode of interment and the
identical composition of the grave goods. Litvinsky re-
lates them to the Vakhsh culture. In 1981 a new burial
site of this culture was discovered - Sarband in the
neighbourhood of the village of Kyzylkala, in the mid-
dle part of the Vakhsh valley, on the right bank of the
river. A number of other single graves were found there
in southern Tajikistan.

In 1973, the study of the Beshkent valley cemeter-
ies was continued. Three cemeteries were excavated:
Beshkent | (BM 1), which by the design of the burial
structures resembles the cemeteries of the Vakhsh cul-
ture; Beshkent Il (BM I1), which consists of structures
of the steppe type; and Beshkent I11 (BM I11), in which
only commemorative structures are represented [18, P.
382].

At the example of the culture of the Bronze Age
on the Vakhsh of Tajikistan L.T. Pyankova led to issues
of family and community relations. She came to a con-
clusion that the group members of Vakhsh culture had
equal rights, considering the similarity of cemetries in
Vakhsh culture, the equal number and similar shapes of
dishes. L.T. Pyankova’s researches showed a domi-
nance of monogomic marriage norms in the Vakhsh no-
madic community [19, P. 43-70].

In studying of monuments of an epoch of bronze
the contribution was brought also by foreign archeolo-
gists such as, D. Huff, N. Baroffka [20, P. 33-37],
M.Teufer, K. Kaniuth [21, P. 89-115], Lamberg-Kar-
lovskiy [22], F. Kohl, P. Amiet and F. Hiebert [23].

P. Ame mentioned not to forget the issue of the
impact of nomadic cultures to the development of any
civilization. He supposes that “a long-distance trade”
did not play the most significant role in Bactria phe-
nomenon and wrote positive thoughts about the role of
nomads and nomadic handicraftsmen, without denying
influence of Mesopotamia and Susa on the develop-
ment of “Outer Iran” [24]. Writing about the population
of Bactria lived in the second millennium. P. Ame com-
pared Bactrian fortresses, like Dashly, belonged to no-
mads, and served as caravans and warehouse. This evi-
dence proved that the nomadic handicraftsmen had an
aristocracy. However, the mentioned ideas were criti-
cized by many experts.

Lamberg-Karlovskiy, stressing to the role of live-
stock — breeding in the emergence of civilization in his
work, defines rich graves, the presence of camel, goat,
and deer in fine art, complex architectural constructions
as a symbol of cultural relations of cattle-raiser and
farmer tribes [25].

The researches carried out in the years of inde-
pendence are of great importance. A joint archaeologi-
cal team led archaeological excavations in
Jondavlattepe and Jarkutan monuments during 1993-
2003 on the basis of the agreement between German
Archaeological Institute and the Institute of Archaeol-
ogy of the Academy of Sciences of the Republic of Uz-
bekistan (D. Huff, Sh.Pidaev and Sh.Shaydullaev).

From 2005, L.Sverchkova and N.Boroffka led ar-
chaeological researches in the complexes of monu-
ments in Bandyhan.

Sartepe settlement which concerns to the last
phase of Sapalli culture was defined in 2006 by S.Bole-
lov, a researcher of Tokharistan expedition of Tashkent
Institute of Art and he conducted stratigraphic re-
searches there. After the agreement made among To-
kharistan expedition of Institute of Art of Academy of
Sciences of the Republic of Uzbekistan, the faculty of
history of Termez State University and the Institute of
Archeology of the Near East of the Munich University
named after Ludwig-Maksimiliana the complex exca-
vations began in 2007 [26].

Burgut settlement is one of the important settle-
ments explored by Uzbekistan - Czech archaeologists
collaboratively [27, P. 12-14]. It is situated between the
villages Zarabag and Karabag, concerns to Yaz | pe-
riod, in the form of a circle, and surrounded by defen-
sive walls made of stone.

Furthermore, many historical monuments con-
cerning to the Bronze Age and the Early Iron Age in the
territory of the Bactria have been explored, and they are
of significance in learning socio-economic history of
ancient period of Central Asia, in particular, Bactria.
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B xoze n3ydeHus! 1OUCIaMCKOTO MUPOBO33PEHUS
U PEINTHO3HBIX BEPOBAHUH OAIIKMp HCCIEIOBATENN
HEOJHOKPATHO OTMEYald B HUX HalM4YHE JIEMEHTOB
30poacTpusMa. BriepBble Ha 3TOT MOMEHT yKasal W3-
BECTHBIN YUEHbIH, UCCIEN0BATEIb AYXOBHOM KYJIbTYpPbI
Oamkupckoro Hapoma JI.0K. Bamees. Hambomee men-
HBIMH Ul pacCMaTpUBaeMOW HAaMU TEMBI SBISIFOTCS
BBIBOJIBI YYEHOI'O O T€HETHYECKHX CBA3SIX Oalkup-
CKOT0 3110ca «Ypai 0aTelp» ¢ IpeBHEUpaHCKOH MUQo-
JIOTUEH M 30p0oacTpU3MOM, 0a3MpPOBABILMXCS HA HEE
JTHYECKOr0 nyanm3ma: 0oprObI m00pa u 3ma [1; 2].
BriocnencTBuM Ha HaJaM4YHE DIIEMEHTOB, COMIKAIOLINX
JOMCIIAMCKHE BEPOBAHUS OALIKHUP C yICHHUEM 30p0OacT-
pu3Ma, yKa3zand B cBOMX paborax apxeoinor H.A.Ma-
*KuToB [3, ¢. 122, 130] u ydumckuii nccienoBaTensb
P.®. Paxkaros [4].

[Ipexae 4em TOBOPUTH O HAJIMYUH 3JIEMEHTOB 30-
poacTpu3Ma B PENUTHO3HBIX BEPOBAHMAX OAamIKup
HE0OX0/IMMO UMETh YETKOE NPE/ICTaBICHUE 00 YUCHUN
npopoka 3aparymrpsl? (rped. — 3opoactp). IT0 yue-
HHE IPOIOBEIOBANO TyaJHCTUYECKUN MOHOTEH3M —
0c00yI0 Pa3HOBHHOCTh €AMHOO0XKUS, TEOJIOrHIecKas
crcTeMa KOTOPOil OTpHIAET CYIECTBOBaHHE UHBIX 00-
TOB, KPOME OJTHOTO, HO BMECTE C TEM IPHU3HAET CyIIe-
CTBOBAHUE CBEPXBECTECTBEHHOH CHIIBI, aHTATOHUCTH-
geckoi oory [5, c. 20]. [To MHEHHMIO KpyTTHEHTIIEro 3Ha-
TOKa JpeBHUX penuruii M. DOnmane, TEoJOruio
3apaTyImTphl, OAHAKO, HENb3s CUUTATh TyaJnCTHYe-
CKOH B CTPOTOM CMBICIIE 3TOTO TePMHHA, HOO AXypa-
Masjie, BepXOBHOMY 00Ty 30poacTpu3Ma, He MIPOTUBO-
cTtouT HUKakou antu-bor. U Jlo6po u 310, oTMedaer
YYeHBIH, U CBATOW IyX, U IeMOH pa3pymeHus (Axpu-
MaH) UCX0aAT oT Axypamazabl. CyTh 30p0acTpUHCKOTO
YYEHUS 3aKJIF0YAETCS B TOM, YTO YEIOBEKa MPU3BIBAIOT
MOCJIEI0BATh MPUMEPY AXypaMas/isl, 0THAKO OH BOJIEH
B cBoeM BeIOOpe. OH He UyBCTByeT ce0s pabom Win
ciyroit bora. Beioupate bora u npyrue 60xecTBeHHBIE
CYIIHOCTH — BOT 4eMy yduT 3apatyuirpa [6, c. 381,
382, 386].

B ncropuorpadum Bompoca o 3aparymTpe uMe-
eTcst 1Be TOUkH 3penns. CornacHo o/iHoi, 3aparymrpa
— 3TO peajibHasg JIUYHOCTh, MHOTO CIeJaBIlas AJs pe-
(hopmupoBaHUs TPAAUIIMOHHON UPAHCKON PEJIUTUH, TO
ecTb penuruu uaaoupanues II Teic. 1o H.9. Ilo gpyroi
BEpPCHUU peNurus 3apaTyIlITphl IPECTaBIsIeT coOoif
JIMIIb OIWH W3 acTIeKTOB MPAHCKOW PEUTHH C TOKJIO-
HeHueM Axypamasge. Ha Ham B3risg, 3opoacTpusm
pa3BHUBAJICS IEPBOHAYAIIBHO KaK O/THO U3 HAIPaBJICHUH
upaHcKoi Mpican. To, 4To ceroHs NPUHATO TOHUMATh
HOJ 30pOacTPU3MOM, SIBIAJIOCH PENUKTOM JpPEBHEM
UZICOJIOTUH U «HA IPOTSKEHUU UCTOPUU HECKONIBKO pa3
MEHSJIO COJEp:KaHUE, HACOJIOTMYECKYI0 HalpaBJIeH-
HOCTb U COIMaJbHYIO 0a3zy» [7, ¢. 12].

Kynsr Axypamasas! xak bora, obmero mis MHO-
THX IUIEMEH HPAHOS3BITHOTO apeasia, CyIecTBOBAI 3a-
Joaro a0 3aparymTphl. [1o3ToMy 3Ty peTHrHO3HYIO
CHCTEMY, KOTOpasi BKJIIFOUaja i MHOKECTBO JIOKAJIbHBIX

2 D10 y4eHue, O-BUAUMOMY, yXKE CyIECTBOBaIO B V — IV
BB. 210 H.3. OJJHO3HAYHOT'0 NPEACTABICHUS O POAUHE U MECTe
JeATeIBHOCTH 3apaTyIlTPhl B HAyKe HeT.

3 Croii ocHoBHO By bubnus (Betxuii 3aBeT) npuobpena B
VI B. 10 H.5. B BaBuiosne.

0COOEHHOCTEH, TPUHATO HAa3BIBATh 110 UMEHH IJIABHOTO
00BEKTa MMOKIOHCHUS — Ma3enm3MoM. [1o MHeHHIO M3-
BecTHOro upanucra JI.A. JlenekoBa, Ma3gausm U 30po-
acTpU3M HJEOJIOTMYECKH MPOTUBOCTOSUIN IPYT APYTY
Kak Ayalau3M U MOHOTen3M. Bo-niepBbIX, Kak OTMEYaeT
nccienoBaTens, Axypamasga B «['arax» (aBTOpPCTBO
KOTOpBIX TpaJMILIMsA MPUIMUCHIBACT 3apaTyliTpe) U3
0ora apueB IPEBPATUWICSA B 00KECTBO 0€3 MIEMEHHBIX
Y STHUYCCKUX pa3in4uid, B Oora KaxJIoro, OTACIBHO
B3sTOr0 UHAUBUAYyMa. OH OJMH U eluH. A B Ma3za-
¥U3ME OH HE OJUH M HE CO3/1aBaj MPOYHX OOroB Mas-
JTAMCTCKOTO MaHTeoHa. Bo-BTophIX, 3apaTymirpa obe-
Iaj BEPYIOIIAM CYacThe B 3arpPOOHOM MHpE, IOCie
Crpamroro cyna. CorilacHo ke aXxeMEHHAICKIX KITHHO-
MUCHBIX TEKCTOB, CUACTHE YEIOBEKA MBICIUIIOCH B 36M-
Hoii xxu3HU. [lepcunckuii maps Hapwii [ (522-486 rr. no
H.3.) JakKe YTBEPIXKAaj, YTO OHO Y€ AOCTHTHYTO MO
ero ckuneTpoM. CTpalliHbIi Cyl M BOCKpPELIEHUE MEPT-
BBIX OBUIM SIBHO HEJICTIBI B TakoW ujeosioruu. B-tpe-
ThUX, 3apaTylITpa LEeITUKOM UTHOPUPOBAII KYJIbT MPEJ-
KOB, 4TOOBI OTAEIHUTH ICXATOJIOTMYCCKH OPHUCHTHPO-
BaHHYIO HJCI0 HWHAMBHUIYAIBHOTO OEcCMEpTHS OT
OOIMHHOTO KOJUIEKTHBA IPENKOB. Y JIETeHIapHOTO
Mpopoka 3arpoOHas cynp0a WHAWBHIYyyMa JIOJDKHA
ObLIa 3aBUCETH OT HETO CaMOTo0, a He OT BHEIITHHUX CHII,
HampuMep, 000KEeCTBIICHHBIX MpenakoB. Takum obpa-
30M, JILA. JlenexoB nokaspiBaeT, uyTo y4yeHue «laT»
OBLIO aJIPecOBaHO TyXOBHOM 3JHTE, HEMHOTHM ITOCBSI-
LIEHHBIM, JKpeuecKol Bepxyuike [8, c. 228-230]. Mo-
HOTEU3M, NpUCyluil ydeHHro «l'aT», ckopee Bcero,
UMEJ CEMUTCKOE TIPOUCXOXKIEHUE, KITOCKOIBKY Y BCEX
0e3 NCKITIOYEH M MHAO0EBPOTICHIIeB HUKOT/1a He HabII0-
JIasIoch CTpEeMJICHHUS K ennHOO0xmIo» [9, ¢. 125]. Mo-
HOTEHUCTUYECKHE UJIeH MOTYUNIIH PAacpOCTpaHEHHE Ha
Teppuropuu Ilepcuackoil nep:kasbl, BEPOATHO, 11OCIIE
MIPUCOEIUHEHMSI K HEH Baswionun®.

Heo06xomuMo OTMETHTB, YTO BECh JpEBHEHpaH-
ckuit mup (I TBIC. 10 H.3. — cep. | ThIC. H.3.) menwmics Ha
ocemnbiii Upan u xouesoit Typan?. Ocembiii Upan, B
CBOIO OYepellb, ACNWIICS Ha 3alaJHblii U BOCTOYHBIM.
Paznuyanuce ¥ peTuruo3Hple CUCTEMBbI, CBOWCTBEHHBIE
HACEJICHUIO ATHUX 0obJacTei, BOCXOAMBIINE, OAHAKO, K
OJIHOMY UCTOYHHKY. TakuM UCTOYHMKOM CTajia peiu-
rust ApeBHUX ApMeHHH u A3epOaiipkaHa, TIe yxe B
VIII B. 10 H.3., COTJIACHO CBUJAETENIbCTBY HAJIUCHU ac-
cupuiickoro mapst Caprona Il ot 741 r. go H.3., MOYH-
Tasiock 0oxectBo bara Masna [10, c. 144].

Bwmecre ¢ Tem, 3anaiHblil 1 BOCTOYHBINA Ma3enu3m
HMEJH CyllecTBeHHbIe pa3nuyusi. [Io MHEHUI0 Kpyri-
HOT0 coBeTCKOro upanucra B.1. AbGaera, 3To ObUIH 1Ba
BHJIa 30pOacTpu3Ma: MEpBblii — HApOJHBINA, TBOpYE-
CKUH, KOTOpBIA TOCMOJCTBOBaJ] B BOCTOYHOH 4acTu
Wpanckoro Haropest u CpenHeit A3um; BTOpOH — A0T-
MAaTUYECKUIl U KIEpUKAIbHBIM — B 3anagHom Hpase
[11, c. 205]. Ho OOMBIIMHCTBO COBPEMEHHBIX YUCHBIX-
PEIUTHOBEIOB CYUTAET 30POACTPU3MOM JIHIIE Ty PeITH-

4 op 5TMM STHOTEOTPAYHUECKMM TEPMHHOM B HAYKE MOHHU-
MaeTcs TEPPUTOPUS] KOUEBAHHS BOCTOYHOUPAHCKHX TUIEMEH
CaKCKOI0 Kpyra IoHee JpeBHero Xopesma u ceepHee Map-
ruansl (MepBCcKHi 0a3uC).
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THO3HYIO CUCTEMY, KOTOPast TOCIIOACTBOBAJIA B BOCTOY-
HBIX oOmacTsx [lepcuackoi AepKaBbl, TIe TOYUTAIICS
3aparymirpa u O6bl1a co3nana «Asectay [12, ¢. 53-55].
B penurun 3anagnoro Mpana, koTopoil npuaepxuBa-
JIMCh MEPBBIE UPAHCKUE LapU TUHACTUU AXEMEHUI0B
(VI =1V BB. 10 H.3.), IPOPOK 3aparyIirpa OTCyTCTBO-
BaJI ¥ OBbLI 3aMEHEH JINYHOCTHIO Laps. B cBoro ouepens,
XOTSl «ABECTa» yXe CYyIECTBOBala BO BpeMeHa Axe-
MEHH/JIOB, B HEHl HU pa3y HE YIOMHUHAIOTCSA LAapH 3TOU
jquHacTuM. [lo MHEHHIO M3BECTHOTO COBETCKOIO Hpa-
Hucrta B.B. CtpyBe, 0TOXIECTBIATH MUPOBO33pPEHUE
HEePBBIX MEPCUICKUX Laped NuHacTUU AXEMEHHIIOB C
MOJUIMHHBIM 30pOacTPU3MOM HEBO3MOXHO. Pemaro-
HIMMHU PA3IMYMAMU OBYX PEIMTHO3HBIX CHUCTEM, CUH-
TaeT YYEHbIH, SBIAIOTCA DPANIMYUS MEXKAY aBECTHM-
CKHUM H JIPEBHETICPCUICKIM 0003HAYCHUEM IS «O0Ta»
(aBecTHiickoe «yazatay W ApeBHENEpCUACKOE «baga» 1
JUIA «OKpeLa»: «aTpaBaH» B «ABecTey U «mar» B bexu-
cryHckod Hanmucu apus I). MctuHHOE OoTHOIIEHHE
cocTaBUTeNeH «ABECTBI» K IEPBBIM MEPCUACKHUM Iia-
psim, otmedaeT B.B. CtpyBe, MOKHO BUAETH B JIOKAJIH-
3anuu SmTom V (28-29) mecra npeObIBaHUS ApaKoHa
Aoxu Jlaxaka, cpiHa AXpUMaHa, HCUajusi 371a, B CTpaHe
«baBpu», T.€. B BaBuioHe — cTonuue gep>kaBbl HEPBBIX
AxemenunoB. Kpome Toro, ans 30poacTpuilEB BO-
cTouHoro VMpana ObIT HEIPHEMIIEM PUTYaJ, XapaKTep-
HBII JUI MaroB-KpeloB JUHACTHH AXEMEHUIOB, KOTO-
pble 1o cBUAeTeNbCTBY [lmyTapxa pacTupanu pacTeHue
«xaoma» W npusbiBaiu cuiael Axpumana [10, c.
135,136,142, 143]. B puryanax 1 o0psiiax Mard HCIIbI-
TBHIBAJIM BIMSAHNE a0OpPHUIeHOB 3anagHoro Mpana, roraa
Kak Xperpl Ha BocToke, coxpaHsnu B OospIned 4u-
CTOTE KyJIbTOBYIO IIPAKTUKY apuiies [12, c. 55].

CyniecTBeHHBIM OBLTO OTJIMYWE crocoba Tmorpe-
OeHus IpeBHUX IIEPCOB OT criocoba norpedeHus, npe-
nuceiBaeMoro Apectod. Tpymnbl Haped W3 AUHACTUU
AXeMeHN10B orpedaInch B TpOOHUIIAX, @ HE OCTABIIS-
JMCh TIOJ OTKPBITBIM HEOOM Ha pacTep3aHue NTUI] U
3Bepeif, Kak dToro TpedoBana «ABectay. [lepcunckuit
HapoJ, KaK U UX LIapH, HE OCTaBIISUI CBOMX TOKOWHUKOB
Ha pacTep3aHUe JKUBOTHBIM, a COIMJIACHO CBUIAETEIb-
ctBY ['eponora, xoponun ux B 3emie [13, I, 140]. Ta-
KHM 00pa3oM, Iepchl B MPOTHBOIOJIOXKHOCTH 30pPO-
acTpHiillaM, He CUUTAIIM OCKBEPHEHHUEM 3€MJIH 3aKaIlbl-
BaHUE B Hee TpynoB. HaoGopoT, momoOHbIe NeHCTBUS
paccMaTpUBAINCh IEPCaMHU KaK OJIFH U3 CTIOCOOOB MO~
yutaHus 0oxkectsa 3emid [ 10, c. 144].

Kynsr Gora Axypamasnsl Ha TOCyIapCTBEHHOM
ypoBHe Hauan BBoauTb Hapuii I. Ero mpenmecTtsen-
Huku Kup II n KamOu3 nmounTanu cBOMM BEpXOBHBIM
00’XKECTBOM M ITOKPOBUTEIEM HHAOMPAHCKOrO Oora
Mutpy, XOTSI KyJIbThI APYTHX MPOAOIIKAIHN CYILECTBO-
BaTh [14, c. 331-332]. BBenenue kymnpTa AXypamasabl
B Ka4eCTBE BEPXOBHOTO OOXECTBa HAa TOCYHAapPCTBEH-
HOM YpOBHE HE MOTJIO HE OTPa3HThCS Ha MACOJIOTHYE-
cKoif nokTpuHe AxemeHH0B. HoBas penuruosnas mo-
JIUTHKA CTAHOBHTCS OJTHUM M3 000CHOBAHMI BOCHHBIX
aKIMi MepCcUICKUX Lapei, B TOM Yuciie U MPOTUB KO-
4eBHUKOB TypaHa, cpequ KOTOPbIX Hamboiyiee KpyTi-
HBIMH BOEHHO-TIOJIMTUYECKMMHU OOpa30BaHUSIMH TOTO
BpEMEHHU OBbIIIM CakU-THIpaxaysa, WM «OCTPOIIAod-
HBIE», KOTOPBIE II0 COBPEMEHHBIM NPECTABICHUSIM KO-
YeBaJIM Ha OOIIMPHBIX NPOCcTpaHcTBax [IpUTSHBIIAHbS

u Cemupeubs. [IpyruM KpymHbIM OOBEIMHEHHUEM KO-
yeBHUKOB CpenHeil A3uu OBIITM CaKkn-XaoMaBapra, u3-
BECTHbIE B HAy4HOHl JHUTEpaType Kak aMUpPruicKue
Cak¥, BXOJMBIINE B COCTaB HMIICPUH AXEMEHHUIOB CO
BpeMeH ee ocHoBatens Kupa II. Amupruiickue caku
ObUTH cocesIMU IpeBHEH bakTpuu u 3aHUMAIN Teppu-
topuu ITamupo-Anas n yactu ®eprasckoit 1onuHbL. B
XOJIe BOGHHO! KaMIaHUM AXeMEeHUA0B Ha 3anaze LleH-
TpaJdbHON A3MM BIACTh MEPCUIACKUX Lapeil Npu3HaIu
HOMMHAJIBHO U JJaXy, HacessBIIue B To Bpems [Ipuapa-
JIBe.

B xauecTBe OCHOBHOTO MOBO/A arpecCHy MPOTUB
koueBHUKOB [lapuii I B cBoell 3HameHuTol bexucrtyH-
CKOM HaJIITUCH yKa3bIBAI Ha TO, UYTO OHU «HE MTOYUTAIIHI
Axypamazny». B gpyroii  Hakmu-Pyctemckoii
Hagnucu dapus I roBopuiiocs: «Ilo Boie Axypamaszsl
s ee (OJBIACTHBIC CTPaHbBI) TIOCTaBHI Ha MecTo» [15,
c. 401-402]. INokazaTenpHa B ’TOM OTHOIICHUU AHTH-
JIPBOBCKasi HaANKCh CblHA W Hacieanuka Japus [ —
Kcepkcea (486-465 rr. 10 H.3.), IPOJOIKATEINS PETUTH-
03HOM TMOJIMTUKU cBoero otia. B Heilt Kcepkc coob-
11aeT o TeX CTpaHax M HapojaX, KOTOpble eMy MOAYH-
HAJIMCh U NPUHOCWIN HaHb «IO BOJIC AxypaMa3):LL1».
Cpenu HAX OH Ha3bIBaCT CAKOB-THTPaxaya, CaKo-Xao-
MaBapra 1 1axoB [16, c. 747]. AHTUIZBOBCKAs HAANKChH
Kcepkca cBHOETENbCTBYET, B YACTHOCTH O TOM, UTO
MEPCUACKHUE MapH MBITAUCh PAaCHPOCTPAHUTH KYIBT
MMOYUTAaHUS AXypaMas[gsl B 3aBOCBAHHBIX CTpaHaX,
MPUTOM Ja)kKe HOMHHAIBHO UM TOIYMHECHHBIX, TAKHX
KaK 3eMJIM CaoB-TUTpaxay/ia 1 1axoB. PenuruosHas pe-
¢dopma Jlapust 1 u Kcepkca mpeBpaTiia Bepy axeme-
HHUJICKHX IIapei B TOCYJapCTBEHHYIO «KapaTeIbHYIO»
penuruto. OKOHYATENBHO ATOT MpoIlecc ObLI 3aBepIleH
npu ceiHe Kcepkca Aptakcepkce (465 - 424 rr. 10 H.3.),
Korja B MpaHckoM rocyaapcTBe ObLI BBEICH €IMHBII
30pOACTPUICKUII CONHEUHBIH KaleHAapb. V3BecTHBIN
coBeTcKuii BocTokoBen M.M. JIpsSKOHOB oOOparmmaer
BHHMAaHHE Ha TO, YTO PENUTHUs, OQUIHATIHHO TTOAICP-
JKUBaBIIAsCS AXeMeHHuIamu, Oblla paclpoCTpaHEHa
TONIBKO CpEO MPEICTABUTEICH BEPXYIIKH TEPCHII-
cKoro o0IIecTBa U oT49acTH HaceneHus Mpana. Hapsamy
C OTUM MPOJO0JIKAIN CYIIECTBOBATH, UCIIBIThIBAA JINIIb
CPaBHUTCIIBHO HE3HAYUTECIBHOC HWPAHCKOC BJIMSAHUC,
CaMOOBITHBIE KYJIBTYpBl HapOJOB, HACEISAIOMINX Iep-
xkaBy [17,c. 119].

Takum o006pa3oM, 30pOacTpu3M, HM3BECTHBIH IO
pa3HOBPEMEHHBIM IUTacTaM ABECTbI, ObUI CEKTaHT-
CKHM, JIOCTYITHBIM ITOHUMAHUIO JIMIIb U30paHHBIX, 00-
pasoBaHHBIX mojeil. CyliecTBOBaJO JBa OCHOBHBIX
BU/Ia PEJINTUHN — PENUTHUsl CBOOOIHBIX OOIIMHHUKOB —
HAPOJHBIA Ma31an3M (Ma3qasiCHU3M), YXOMISIIUN KOp-
HSIMH K IPECTaBICHUSM UHAOUPAHCKUX IJIEMEH U MO-
poausiuuii [IpaaBecty, U penurus *peuos, Hale as
OTpaKeHHE CHayYasa BO B3MUIAAaX 3apaTymITpEI, a ocie
€ro CMEPTU HUCKAXCHHaA W MECPECMOTPEHHAs HOBBIM
MOKOJIEHNEM TTociienoBareneii. OKOHYATENBHBIN CBOM
BHJ 30poacTpu3M noryami B Mpane B anoxy napeit Ca-
canmackoit auaactuu (111 — VII BB. 710 H.3.).

Penurnosnas cucrema IpeBHUX KOYEBBIX TypaH-
LI€B BOCXOAMIA K TPagULMOHHOMY Ma3znausmy. Ilo
MHEHMIO M3BECTHOrO poccuiickoro Boctokosena b.U.
KysHenoBa penurust Ma3nan3ma Oblla CBsi3aHA C Tpa-



30 Norwegian Journal of development of the International Science No 8/2017

JTUIMOHHBIMH APEBHUMH KyJIbTaMH CAMBIX Pa3HBIX 00-
roB. «OHa U3 OCHOBHBIX KOHIICTIIIUI dTOW PEIUTHUH, -
10 MHEHHIO MCCIIEIOBATEIIA, - 3aKITF0YajIach B TOM, 9TO
BCE HApOJBI Ha 3eMJIe BEPAT B OJHHUX M TeX ke OOTroB,
XOTS M Ha3BIBAIOT UX MO-pazHoMy» [18, c. 198]. Taxmm
obpazom, b.U. Ky3HeroB paccmaTpuBan MazamsM Kak
YaCTUYHO COCTOSIBIIYIOCS NIEPBYIO MUPOBYIO PEJIUTHIO.
BocrokoBenst A.H. 3enunckuit 1 B.M. MoHTaeBuu
HA3bIBAIOT «TPAJTUITUOHHBINA Ma3an3M» OTHOM U3 «MU-
POBBIX poTopenuruii» [19, c. 19]. Ota Mpicab HAXOAUT
MOAJEPKKY Y u3BecTHOro upanucta JILA. Jlenekosa,
KOTOPBIM CUWTaeT, 4To AXypamaszia MEepBOHAYAIBHO
OpLT 60TOM MHAOMpPAHCKUX apues [8, c. 230].

VIMeHHO TpaAWIIMOHHOMY Ma3Iam3My OBLT CBOIi-
CTBEHEH YCTKHH Tyaln3M CBETa W ThMBI, J00Opa U 37a.
Hocurensmu cBera u go0pa sSBISUTUCH TJIABHBIE OOTH:
Mynperii Axypa (mepBonawamsHOo — He6o), Mwutpa
(IueBHoit cBetr m ConHie) n Anaxura (IiaHera Be-
Hepa), IpUYeM B ApeBHEHIIeH HHIOUPAHCKOHN peTurun
nepBbie 1Ba 00’kecTBa OBLIN HACTOJILKO TECHO CBS3aHbBI
MEXay co00ii, 4TO MpeICTaBIsIIA COO0H Kak Obl OJJHO
1es10e. DTUM IJIaBHBIM 60raM COITyTCTBOBAJIO BEIHKOE
MHO>KECTBO CBETOHOCHBIX O0kecTB. HanpoTus, neMoH
(31011 myXx) W ero apmus (COHMHIIE HEYHCTOW CHIIBI)
npeObIBaIX B IAPCTBE ThMEIL. B o0macTu sTHKHN Ma3na-
U3M TPOMOBEIOBAN T€ XKE HIEH, KOTOPBIC MPUCYIIH
BCAKOM penurun. KaxxpIii 9eoBek TomKeH ObLT m30e-
raTh YeTHIPEX OCHOBHBIX TPEXOB: «YOUBATH, OCYIIIECTB-
JATHh HEYHCTOE WJIM TPSI3HOE, BOPOBAThH U BpaTh» [9, c.
119-120].

IIpu cpaBHEHUHM IPEBHEOANTKUPCKUX PEITUTHO3-
HBIX MPEACTaBICHUN C YICHHEM Ma3an3Ma MO>KHO 00-
HapYXUTh MHOTO aHAJIOTHI U Mapaieneid. DTu napai-
JIETU TPOCTISKUBAIOTCS MPH CPaBHEHUH 3110ca «Ypai
6atelp» U apeBHeimeil yactu «ABecTsl» - «bonbmioi
ABecTbI», co3ganHo# o MmEHeHUIo JI.A. JleekoBa B 10-
3opoacTpuiickuii mepuox (mo «pedopmel 3apaty-
mTpe») [8, c. 228-230]. IMeHHO 3Ta YacTh «ABECTBI»
KakK U 310¢ «Ypain 0aTeIp» MpOHU3aHa YSTKUM JTyalu3-
MOM: BO BCEM MUpeE HIeT Ooph0a CBeTa U TEMEIL, J00pa
U 371, CTIPaBEIITMBOCTH M HECTIPABETHBOCTH, KU3HHU U
cmeptu. [IpuueM 3TOT AyanusM JIpyroro poja, dem,
HampuMep, B MAaHUXEHUCTBE, T/1€ TPOTHUBOMOCTABIISLITUCH
JIBe CyOCTaHIIMU: MaTepHaibHas U HaeajibHas. B KoH-
HENIUN Ma3JIauCTCKOTO Jlyallu3Ma MaTepus He sIBIIs-
€TCsI MOPOXKJICHUEM 3712, & HATIPOTHB, TAKXKE KaK BCE CO-
TBOPEHHOE, OHA COTBOPEHA M3 COOCTBEHHOW CYIIIHOCTH
AxypaMas[pl — CBETa, TICHHOCTh B HEE PHUBHOCHT 3JI0.
B npeBHHX cakpaibHBIX TEKCTaX MPAHIIEB M OAIIKHP
MOJIOXKHUTEIBHBIC M OTPUIATEIBHBIC YePTHI MPEACTaB-
JICHBI KaK B MaTEePUAILHOM, TaK ¥ B TyXOBHOM Mupe. 1
JIOJIT KaXKJIOTO YEJIOBEKa, COTJIACHO «ABecTe» H «Y pal
0aTeIpy» «ImoMoraTh 100py moOeuTh 3710%». B Gamkup-
CKOM 3T10C€ OJIMH U3 MePCOHaXeH — CTapUK, BHIMUBIINI
W3 POJHUKA C JKMBOH BOJOW M OOpedeHHBIN Ha Oec-
CMepTHe, 03BYIHBAaET OCHOBHOE KPEI0 Ma3IauCTCKOTO
YYEeHHS: BEYHO TOJBKO N00Opo, Omarme jgena, Onmarwe
MBICITH ¥ OJIarue CJI0Ba, OHM HE MPOMAaayT HU Ha 3TOM,
HU Ha TOM CBETE, HE CTOPAT B OTHE U HE YTOHYT B BOJIE
[20, c. 124]. D10 Kpeno cTajo OJIHUM HU3 OCHOBOIOJIA-
TaroIUX MOPAIBHBIX MPHHIUIIOB, OIMPEICIISTIONIINX
BEKTOpP pAa3BUTHS BCEro OOIIECTBCHHOTO CO3HAHUS

Gamkwup. I[TloaTBEpKAAIOT 3TOT TE3UC, B YACTHOCTH, 3T-
HOTrpa(uIecKue MaTepHaabl OJHOTO W3 HCCIEJOBaTe-
nel OAIIKUPCKOro MY3BIKQIBHOTO TBOPUYECTBA KOHIA
XIX B. C.I'. PeibakoBa, cormacHO KOTOPBIM O 3arpod-
HOM JKM3HHU y OAaIIKUp CMYTHBIE NPEICTaBICHHS, TEM
HE MEHee, OHM CUHUTAIOT, 4TO «3a AoOpHIe nema Oymer
XOpoIIo, a 3a Ioxue aypHo». He menats 37ma, mo ux
MHEHHIO, 3TO «yXke JOCTaTOuHO J0Opoe Aen0, KOTopoe
3auTeTcs yenoBeky» [21, ¢.29].

I'my©okoe POHMKHOBEHUE MIEH TOJIEPaHTHOCTH
U BEPOTEPIHUMOCTH, XapaKTEPHBIX JUIS Ma3zgaus3ma, B
TPaJANIMOHHOE CO3HAHUE OAIIKHUpP OTPA3WJIOCh HA HX
MeHTanureTe. B wacTHOCTH, OJjHA M3 €ro HCClIenoBa-
tenpHUN — 3.H. Paxmarynnnna, ormedaet, dro Oari-
KAPCKOMY MEHTAIUTETY YY)KIbl HETEPHHMOCTh KO
BCEMY HE3HAKOMOMY; Y OAIIKHUp «O4YEeHb HU3KA CTEIICHb
OTUYXKIEHHS OT IpyTrux» [22, ¢. 66]. O0 3TOM e TOBO-
put u C.I'. PribakoB, KoTOpsIii oT™Medan: «bamKkupsl
MEHee OOHAPYKHUBAIOT OOS3HU 33 CBOIO PEJIMTHUIO, YeM
TaTapbl, CIOKOMHO pacCyX IalT O CBOEH M PYyCCKOM
Bepe, He OOHApYKMBAIOT HU MasIeHIedl CKIOHHOCTH
BO3BEIMYMBATH CBOIO, CUNTAsI BCE BEPhI paBHBIMK» [21,
c. 29]. Eme oauH xapakTepHbId npumep, 3aUKCHPO-
BaHHBIH PYCCKMM TeHepasioM Bopo3nuHEIM B mepuon
OteuecTBenHOM BoMHEI 1812 roma. HamomauMm, 4yTo B
9TOH BOIHE ydJacTBOBaimM 26 OAaIKUPCKUX KOHHBIX
noskoB. [lo 3akoHaM TOro BpeMeHH, HAIIMOHAIbHAS U
Kazaybsl KaBaJiepHsl UMela IpaBo 3a0uparth cebe Tpo-
¢en. I'enepan bopo3anH oTpasuin B CBOMX MeMyapax
Takol croxeT. OH Mucall: «4acTo CIy4asloch €My BH-
JeTh OaImKupIa, KOTOPhIH K HeMy Ha TIOXOe IpUHECeT
Hensl KOM cepedpa, OTOMTOro y HempusTenei, u3
yucia rpabjeHHbIX B LIEPKBU 00pa30B, U FOBOPHUT M3-
JIOMaHHBIM PYCCKHUM si3bIKOM: «BoTt, 6aubka, cepebpa,
npuKkaxu B3aTh». Kak B3aTs? [la, OHO TBOE, THI €r0 U
BO3bMH, OHO TeOe Terneps npuHaaIexur. «Her, 6aubka,
Maromer yoseT. Bot, Buanmmb, cobak ¢paHIy3 ymu-
paert (ToKa3bpIBask TYT JK€ Ha JIOpOre JeXaIlero 1 yMu-
paromiero (paHIly3a, KAKOBOH IPUMEp Ha BCIKOM IIary
BCTpeuascs!), BUANIIb, OaubKa, OH YMHUPAET 3a TO, YTO
Meder Bam rpabmil». Kakas npoTHBONOJIOKHOCTH
MPOCBEIICHHOTO W HEBEXKECTBEHHOro Haponjal!», Boc-
knuraer aBtop [23, c. 237-238]. Ha mam B3rsn,
UMEHHO C(OPMHMPOBABUIMHCS IOJ BIMSHHEM Ma3Ja-
U3Ma MEHTAJIHUTET OAITKUP MPeIoNpeIeIni JOMIHUPO-
BaHUE B COCTAaBE «OAIIKUPCKOTO MCIaMay ero Ccy(uii-
cKkoll coctapisitomeit [CM.: 24]

I'oHeHwus Ha XXpenoB Ma3an3Ma Ha oHe 3aBoeBa-
TENbHOM TOJMTHKN AXEMEHHJIOB NpPHBENN K 3HAYH-
TENbHBIM HW3MEHEHHMSM JTHOKYJILTYPHOH CHTYyallMu B
VYpano-ApaisckoMm peruone. Kak oTMedarot yensOuH-
ckue apxeoyoru C.5. 3manosuy u U.3. JlroOuaHCKuii,
4acTh KOYEBBIX U MOIYKOUEBHIX INIEMEH CpelHea3nat-
CKOT'0 MEXKAYpedbs M paBHIH K BOCTOKY OT Kacmst BbI-
Hy’K/IeHa OblJIa TOKWHYTH CBOW MPEXXHUE MECTa O0UTa-
Hus. HekoTopele U3 HUX BOIIUIK B COCTaB HOMAJIOB, KO-
yepaBmux Mexnay HOxuemM Ypamom u Ilpnapansem.
BwmecTe ¢ Tem, 10 MHEHHIO YeIIOMHCKHUX UCCIIeIoBaTe-
JIed, yXOA 4YacTH CpeAHEa3HaTCKUX KOYEBHHUKOB C
MIPeXXHUX MecT obutanus Ha KOxHbINH Ypai He moBiek
3a co0O¥ pa3pbiBa UX TPAIUIIMOHHBIX YKOHOMHUYECKHX
U KyJIBTYPHBI CBSI3€H € 3eMIIeIeTIbYECKUMH 00JIacTsIMU.
VIMeHHO ¢ 3TOro BpeMeHU (PUKCHPYIOTCSl yCTOHYNBBIC
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B3aMMOCBSI3M KOYCBHHKOB M TOIYKOUEBHHUKOB FOx-
HOro VYpama C 3eMJeNeNbYeCKHMH TOCyAapCTBaMu
Cpenneit Azun u bmxkaum Boctokom [25, c. 41].

Ho modemy BBIIICHA3BaHHBIE CpEIHEA3HATCKHE
MUPaHOS3BIYHEIE KOYEBHIE IUIEMEHA, COBPEMEHHHUKHI
IpeBHETO XOope3Ma, HallpaBUINCh IMEHHO Ha FOXHBIN
Ypan? BugumMo, OHM 3HaNIM O TOM, YTO TaM OOUTAIOT
POJCTBEHHBIE UM IJIeMeHa. B monbp3y Harel runoTessl
CBUJIETENILCTBYET U MHEHHE POCCUICKOr0 BOCTOKOBEA
9.A. T'paHTOBCKOr0, KOTOPBIA CUUTAET, UYTO BO BTOPOI
nosnoBuHe II TeicsdeneTus 10 H.3. «IPEIKU UPAHCKUX
TUIEMEH JKUIIH €lIe B CEBEPHBIX CTEMSX (10 MPOABHKE-
HUS B OoJiee roKHBIE paiioHpl CpemHedt A3uu u Ha BO-
ctok Mpanckoro Haropes)» [26, ¢. 289]. Murparus ot-
JENBHBIX KOYEBBIX BOCTOYHOHMPAHCKHX IUIEMEH Ha
IOxHBI# Ypan mpogomrkanacs U Mo3/IHEe: OHU OeKan
ot Boiick Anekcanapa Makexorckoro (IV B. 1o H.3.)
apabckux 3aBoeBareineir (VII-VIII BB. H.3.). Kpome
TOrO, €le OJHOW MPUYMHON UX MUTpalUU MOIJIA IO-
CIIY>)KUTh PEJIMTHO3HAasl MOJINTHKA MEPBBIX Lapel mep-
cunckoit nuHactun Cacarnugos (III — VII BB. H.3.): ipu
HUX ObLIa CO3/1aHa enHast 30p0acTpHicKas EPKOBb U
YCTAQHOBJIEH €IMHbIA KaHOH aBECTUMCKHUX TEKCTOB.
HMeHHO ¢ 3THM, BUIUMO, CBSI3aHO TOsBICHNE Ha FOX-
HOM Ypalle TaK Ha3bIBaeMOTO «CAaCaHHUICKOTO cepe-
Opa».

OO0 upaHCKUX TpeaKax APEBHUX OAIIKHP TOBOPUT
U UX JIEMOHOJIOTHS, KOTOpas y JIF000Tro Hapoaa sBIs-
€TCsI OTHUM W3 KOHCEPBATHBHBIX JJIIEMEHTOB MUPOBO3-
3penunsi. B Oamkupckux stHorpaduueckux u (oibk-
JIOPHBIX MaTe€pHaIax COBEPIICHHO Y€TKO MPOCIIEKHBA-
eTCsl TPEACTaBIEHHE O CIEIYIOIUX KaTeropHsax
CBEPXBECTECTBEHHBIX CYIIECTB: leH, Oeley, nepel,
asicoaxa, anbacmol. BeISCHEHNE STUMOJIOTHH 3THX TEP-
MHUHOB IPUBOJIUT K BOCTOYHOMPAHCKON BETBH HpPaH-
CKOH CeMbH S3BIKOB. boree Toro, sBHas aHaJOTHs U
JTake TOXKIIECTBEHHOCTH MPOCIICKUBACTCS IIPU CPaBHE-
HUH JIEMOHOJOTHYECKIX TEepPCOHAKEH Oammkup ¢ mo-
JIOOHBIMH JPEBHEXOPE3MUMCKUMHU. TOXKIECTBEHHOCTh
MOXKHO OOHApYXUTh B TEPMHUHAX, (QPYHKIIMOHAIBEHBIX
XapaKTepUCTHKAX, OOpsilaX M PUTyalIax Mo U3THAHUIO
9THX 3JIOBPEIIHBIX YeloBeKy cui [27, ¢. 23-72]. Dxe-
MEHTHI JIPEeBHEUPAHCKOW JEMOHOJOTHH COXPAaHMINCH
Ha OBITOBOM ypOBHE U y COBpeMeHHbIX Oamrkup. He-
CMOTpSI Ha TO, YTO OHH YK€ THICSUEJIETHE CUUTAIOTCS
MOCJIEIOBATENIIMH HCJIaMa, B UX TPAJUIIMOHHOM CO3HA-
HHUH 00pa3 MyCyJIbMaHCKOTO Watimanad acCOMUPYETCs
Oonbmie ¢ odpazom wypane / nemero [28, c. 271], gem
¢ aHTaroHucta bora — apaBonoMm. [Ilypane — o4eHb
JIPEBHUI, TOMYCYIbMaHCKHAN MEPCOHAX OAIKUPCKON
Mudosiornu, 3aMKCHPOBAHHBIN TAKXKE Y MAIOYUCIICH-
HBIX UHJOUPAHCKUX HApOJI0B BhICOKOropHOro ITamupa
u coceanero ¢ HuM ['mamykyma [29, ¢. 13]. O Tom, 9TO
UHIOUPAHCKUI wiypane HECIydalHblil NEPCOHAX B
Gamkupckoit MuGoIOTHH, CBUICTENBCTBYIOT H APYTHE
napaiutenu ¢ mudororueit Haponos Ilamwmpa [30, c.
221-226].

B moumcnamckux BepoBaHUAX Oamkup ObLIH dJie-
MEHTBI, KOTOPbIE YKa3bIBAIM Ha IPUCYTCTBHE 30p0OACT-
pu3Ma B PEIMIMO3HBIX IIPEACTaBICHUSAX OallKup.
Hanpumep, y Gamkup coXxpaHmiioch, Tak ke Kak 'y 30-
poacTpuillieB, NPEeKIOHEHHE Iepef OTHEM U BOJOH.
Bamrkupsl cuMTarOT, YTO HENb3sl OCKBEPHATh BOAY U

OTOHb IUIEBKOM, a TaK)Ke HENb3sd OpocaTh TyJa HEYH-
CTOTBI, Mycop. Y OamKup, TakkKe Kak U B 30p0act-
pu3Me, 0cOOBIM MOYHTaHUEM MOJIb3yeTcs cobaka, Ko-
TOPYIO OHHU CUUTAIOT CBAIICHHBIM KUBOTHBIM. B Oar-
KHPCKOM SI3BIKE B KAdeCTBE PEJIMKTA COXPAHUIOCH
Ha3BaHMe CO0aKH — cs10a ( TaKKe Kak ¥ B ABECTe), XOTA
B JINTEPaTYPHOM sI3bIKE (KaK U y APYTUX TIOPKOB) CO-
0aka Ha3bIBaCTCS I71.

OTu IpUMephI Jat0T OCHOBAHUE FOBOPUTH O HAJIH-
YHH 3JIEMEHTOB 30p0acTpu3Ma B JOHCIAMCKOM MHpPO-
BO33peHHH Oamkup. B To ke Bpemst y HHX COXpaHH-
JIUCh JPEBHUE HJIEMEHTHI, KOTOPbIe MPOTUBOPEYAT 30-
poactpusmMy. Tak, B smoce «Ypaix Gatblp» TPyIBI Kak
CXKUTAIOT, TaK U TOISAT B BOAE, 3aKAIBIBAIOT B 3€MIIIO,
YTO MPOTHBOPEUHT yICHHUIO 30p0acTpU3Ma, B COOTBET-
CTBUH C KOTOPBIM BBIIICTICPEUNCICHHBIC IEHCTBUS
CUMTAIOTCS CBATOTATCTBOM M OCKBEPHEHHEM OTHS,
BOJIBI, 36MJIH. 3a TaKWe ACHCTBHUS MOJAraeTcs CTPOroe
Haka3zaHHe, BIUIOTh O CMEPTHOM Ka3HH. Y Oaiikup
TaKXKe Halpodb OTPUIAIOTCA ONHU3KOPOICTBEHHBIC
KpPOBOCMECHUTEIIbHBIE OpaKkH, KOTOpBIE SIBISIOTCS pac-
MIPOCTPAHEHHBIM SIBIIGHHEM Yy HPaHIIEB-30pOacTpHii-
1eB. OTH O0BIYaH A0 CHUX MOP OBITYIOT Y MPaHOSA3bIU-
HBIX HaponoB TamxkukucTana u Mpana, OBIBIINX 30po-
acTpUiLEB.

YV Gamkup MOKHO OOHApYXHUTh 3JIEMEHTHI Ma3/ia-
n3Ma B 00psae moxopoH. [lorpebanbHbIe 0OPSIBI JTFO-
00ro Hapoaa MMEIOT TECHYIO CBSI3b C €r0 PEIUrHO3-
HBIMH BO33PEHHMSAMH W BCETAa OTIMYAIOTCSA OOJBIION
YCTOHYMBOCTBIO. DTU OOPSABI SIBISIOTCS HaIEXKHBIM
NPU3HAKOM JUIS ONpEAETCHUs KYJIbTYpHI, K KOTOPOM
OHHU oTHOCcATCS. Tak, y ApeBHEHUIINX IPEAKOB OaIIKup
CYIIECTBOBAJ MOrpedaIbHEIN pUTYal, MpeIycMaTpuBa-
IOIINH BBICTABJICHUE TPYIIOB YMEPIIUX HA CKIOHAX T'OP
WIM BEPLIMHAX XOJIMOB PAaHHEH BECHOM I1OCIIE TasHUS
cHera. VX BbICTaBIISUIN AJIs IOEIAHUS )KUBOTHBIMH HITH
ntuiaMy. Ecii Teno mokoiHuKa chealii co0aku, TO
CUUTAJIOCh, YTO OH OBIT OOTOYTOHBIH, IIPaBeHBIN ve-
moBek [31, c. 174; 32, c. 320]. B OamxupckoM si3bIKe
JI0 CHX TIOp OBITYeT YCTOHYMBOE HANOMATHIECKOE BbI-
paKeHUE «KYVUbly» |/ «IIOCTABHTBY, «CTaBHUTBHY», UYTO
O3Ha4yaeT MOXOPOHHI. BallIKuphl OYEHb PEIKO TOBOPST
0 TIOXOPOHAX «KYMOEK», «episHeK» /| «3apbhiTh B
3eMIIIO». Y COBPEMEHHBIX OaIIKHUp OBITYET BBIpaKEHUE
«m awamacy | «raxe cobaku He easT». Kak us-
BECTHO, Y UPAHLIEB-30pOACTPUIIIEB JJa)Ke B HAUAJIbHBIN
TIEpUOJ X UCIIAaMU3AIMY COXPaHsJICS 00bIuaii He 3aKa-
IIBIBATh B 3€MJIIO CBOMX ITOKOWHHUKOB, & «BBICTABIISTHY,
TO €CThb KJIAcTh UX Ha CIEILHUAIbHBIE COOPYXKEHHS —
JIaXMBl, TJIe TPYIBI 00TNIaABIBAINCH ITUI[AMH HJIH 3BeE-
preM. Ecnu xe Tpyn He Tporaiu HH Te, HU IpYrue, TO
CUMTAJIOCh, YTO MOKOMHUK IUIOXO TPOKUI CBOIO
XKH3Hb. T0 ecTh HAOIIO1aeTCs aHAIOTHS C OAITKUPCKUM
«m awamacy, 9To, HECOMHEHHO, CBSI3aHO C JpeBHe-
HMPaHCKUMH BEPOBAHUSAMH.

OT3BYKOM 3THX BEpOBAaHHI B MOTrpedaIbHOMN 00-
pAAHOCTH OAIIKHMp SBISAETCS COXPAHMBIIMKCS O CO-
BPEMEHHOCTH JTHOTrpadmueckuil mpa3nHuk «Kapea
myi» | «'paunHas cBaap0a». MHOTHe OaIlKUPCKUE 1e-
CJIEZIOBATENU CBSA3BIBAIOT 3TOT MPa3fHUK C BECEHHUM
poOyXICHHEM TPUPOIBI U MOSBICHHEM IEPEJICTHBIX
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ITHII, B YaCTHOCTH rpaueii’. Ha Ham B3riisi, IpaBuib-
Hee CBSI3BIBATH €TI0 C KyJIHTOM IITHII M APEBHEHPAHCKOH
TpaguImeii BEICTaBICHHS TPYIoB. Cpeay NTHIl — Ioe-
JaTeJiei TPYIIOB U MMafaiii, HanOoJee U3BECTHEI TPUQHI
U BOPOHBEL. B 3TOM pakypce yOequTenbHON BEITISIIAT
TOYKa 3peHUs u3BecTHOro antpomonora P.M. HOcy-
MOBAa O TOM, YTO B JPEBHOCTU ITOT OAIIKUPCKUI Ipa3 /-
HUK HazbBaJICs «Kapeac myii». «Kapeac» B niepeBojie
C MPAHCKHUX SI3BIKOB O3HAYaeT «rpud» [33, c. 225].

AHaNoruy ¢ Ma3aucTCKON PUTyaJIbHOW IpaKTH-
KOB MOXXHO OOHapYXHTb U IPH CPaBHEHUH CIIOCOOOB
3aXOpOHEHHMS Y PEBHUX OAIIKHUP U XOpe3Muiines [27,
c. 143, 146-150]. C npeBHEXOpE3MHUICKOH Tpagumueit
3aXOpPOHEHUH COTIOCTaBHMBI KaMEHHBIE KypTaHBI, 00-
Hapy>KeHHBIE apXe0JI0raM1 Ha BOCTOYHBIX M 3aIlaTHBIX
CKJIOHaX Ypaibckoro xpebdra (YuammHckwii, A63enu-
noBckui, bafimakckuit, XaOymuHCKIA, 3HaHIypHH-
ckuil paitonsl PecnyOnmkn Bamkoprocran). B atmx
KypraHax, gatupyeMsix V — IV BB. 110 H.3., IOKOMHUKHU
OBLTH yJI0)KEHBI BHYTPU HEBBICOKUX OpEBEHYATHIX CPY-
60B, AEePEBSIHHBIX KOJIO; BCTPEYAIICh 3aXOPOHEHHS B
KaMEHHBIX SIIUKaX, COCTOSAIINX M3 BEPTHUKAJIBHO IO-
CTaBJICHHBIX KaMeHHbIX MiuT [34, c. 69, 70]. Takue
MpUEMBl 3aXOPOHEHUH, 10 BCceH BUIUMOCTH, OBLIN
HaIpaBJICHBl HA WU3O0JLIIUI0 MEPTBOTO TEla OT 3eMIIH,
4YTO, HECOMHEHHO, CBS3aHO C IPCBHEHPAHCKUMH TIpe-
CTaBICHUSIMHA O CaKpallbHOH HEYHCTOTE MEPTBOTO M
BBITEKAIOICH U3 3TOTO OOS3HH OCKBEPHHUTH 3EMITIO.

VY Oamkup MorHia Ha3bIBaeTCS Kabep, a KiIaj-
Ouile yaiie UMEHYeTCs CIOBOM 3blliapam, KOTOpOe B
nepeBoJie ¢ apabCKOro 03Ha4YaeT «OJHMHOKOEe morpede-
HHE», KMOTUJIA CBSITOTOY», a C HEPCHICKOTO — «IIOCeIIe-
HHE», KIOKJIOHEHHUE», «IaIOMHUYECTBOY». B mponuiom
Oammkupbl yCTpauBajiu MOTPEOCHHS COTNIEMEHHUKOB
BOKPYT CUHTABIIUXCSA «CBATBIMU» APEBHUX MOTHI
(BO3BMOXHO KypraHOB), TO €CTh 3wiiiapamos. Ilocte-
TICHHO HAa3BaHUE OTJEIIEHOU MOTHIIBI «CBSTOT0» MOTIIO
TpaHC(HOPMHUPOBATECS B Ha3BaHHE BCETO KIaJOWIIa —
switiapam [35, c. 273].

OTnenbHBIC AIEMEHTHl OAlIKUPCKOTO ITOXOPOH-
HOTO PHUTYyaja UMEIOT IpsSMBbIC TTapaljIe]l ¢ Ma3JaucT-
CKOM 00psII0BOIT MPAKTUKOI IPEBHUX BOCTOYHOMPAH-
CKHMX TUleMeH. B yacTHOCTH, 0ObIYali BBIHOCA TIOKOWA-
HHKa H3 JOMa BIepeJ HOTaMH, OOBIKHOBEHHUE
CBA3BIBATH OOJIBIINME MAaJbIBI HOT, MOJBA3BIBATH Ue-
mocTh. [TogoOHbIe 00BIYaN HUKAK HE CBSI3aHBI ¢ O(H-
LMAJLHOM MCIIAMCKOM JOrMaTUKOM, KaK U 00bIYaii CKO-
peiiliero ynajaeHus Tena MmokoHoro u3z poma. HUcce-
JIoBaTeNNbHUIA rTorpedansHoro oopsina y 6amkup O.D.
@darbIXoBa MUIIET: «YMEPUIEr0 CTapaluch MOXOPO-
HUTH B TOT XK€ JECHb HE M03/{HEE NOIYAHA, €CIH CMEPTh
HacTymnaja MOoyTpy, a €ClIM Ha 3aKaTe COJIHLA, TO IO-
KOMHUK XOpOHWICS Ha Apyroil aeHs». B cnyuae, eciu
YCOIIIIEro XOPOHUIIX Ha CIEAYIOUIHHA JeHb, HECKOJIBKO
YEeJIOBEK OXPAHIN TeJl0, YUTas 3ayINOKOWHBIE MO-
JIMTBBL. «YMepIiero creperiy, - ormevyaer O.D. dartwi-
XOBa, - OIAcasiCh, YTO OH MOXET OXHTb M TpeBpa-
TUTKCS B 371010 ayXa» [36, c. 119]. [Tox «37a6IM TyXom»,
BUAMMO, UMEJICS B BUJLy JPEBHEHPAHCKUM MEPCOHAK —
TpynHslil feMoH Hacy. CornacHo noBepbsM IpeBHErO

5 I'paun npunerarot Ha IOxkHEIA Yparn B anperie, a IpasIHEK
CIIPaBJISIICA B Mae — Hadajle UIOHS.

Xopesma, 3TOT IEMOH MPHUIaBal MEPTBOMY TeJTy CBOM-
CTBa OCKBEPHATH BCE OKpY’Kalollee M Iopakas Hecya-
CTBSIMH ¥ OOJIE3HAMH T€X, KTO COMPUKACAIICS C TPYTIOM
[27, c.130].

C npeBHEHIINMU MIPEICTABICHUAMH OALITKUP O ca-
KpaJIbHOW HEYHCTOTE MEPTBOTO CBS3aHBI, Ha Haml
B3MUIS, OTAEIBbHBIE MOMEHTHI NPOLEIYPbl OMOBEHHUS
yMepIluX, Hepeleamnue B MycyasMaHcTBo. Hampu-
Mep, JUISl OMOBEHUS IIMJINCH CIEUaIbHbIE PyKaBUIIbI
WIN MEIIOYKH JJISI PYK, HOC U POT OOMBIBAJIbLIMKOB
Tpyna 3aKpbIBAINCH MOBA3KaMH. Bo BpeMsi MBIThbs
CMOTpPETh Ha MOKOHHOIO HE pa3peuanock, MO3TOMY
HaJ TEJIOM COOPYXallll nepse, Kyifea | TIOKPHIBAIIO,
mTopa U3 Kycka TOHKOH TkaHm [36, c¢. 120]. OtoT pu-
Tyal HOCWJI pPYAMMEHTHBIM XapakTep, HCTUHHBIN
CMBICII KOTOPOTO OalKupamMu yTpadeH. B maHaOM ciry-
gae 9TO He OOSI3Hb OCKBEPHEHHS B3TJISIOM OOHAXKCH-
HOTO Tella, KaK CYUTAIOT MHOTHE, a OOsI3Hb NMPHYUHE-
HUS Bpeia MEPTBBIM TEJIOM OKPY’KaIOIIHM.

Cpenu OrpaguTelibHbIX W NPOQUIAKTHUECKHX
Mep, NPHU3BAaHHBIX HEHTpPanIU30BaTh OCKBEPHSIIOIINE
CBOMCTBa Tpymna, B OalIKMUPCKOM IOrpedaIbHOM 00-
psize MOXHO Ha3Bath cienyromue. Ilepea MpiTheM nnu
BO BpEMs MBIThSI TeJla TOKOWHOTO TIOMEIIIEHHE, B KOTO-
poM coBepmancs 0Opsin, OKYypHBald IBIMOM OT CO-
MOKEHHON TYIIHIBL, MATHI, Oepe30BOi Yaru WIIA MOX-
JKEBENPHUKA. DJTO JENalioch, COTJIACHO IpeACTaBIIe-
HUSM APEBHUX OALTKUP, IJIS OTITYTUBAHUSA 3JIBIX TYXOB.
[Tocne BBIHOCA Tenma TOIATEIHHO MBUTH BECh JIOM H
BEIlM MOKOHHOTO. J[OM BHOBb OKYpHUBAJIH JBIMOM C3KHU-
raeMeIx Tpas [36, c. 120, 124]. Kax u3BecTHO, OKypHU-
BaHHWE KaK CPEJICTBO OUHIIEHUS ObLIO 0053aTENbHBIM B
30pOACTPHUIICKOM MOrpedaIbHOM 00psijie.

IIpencraBnenne o cakpaiabHON HEYHUCTOTE MEPT-
BOTO M BBITEKAIOUIass M3 3TOT0 OOSI3Hb OCKBEPHUTH
3eMJII0 TIPOSIBIJIACh y OalIKup B CBOCOOPAa3HOM pH-
TyaJie 3aXOpPOHCHHS YCOIMIIETO. XOTS 3aXOpOHECHHE
MIPOU3BOIMIIOCH B 3eMJI€, B MOTTUIRHOH sIME, HO COOKY
y K0XKHOW ee CTEHKH Jleaiach ocobas Huia (axem),
He Oonee 70 cM BBIIIMHOW U TaKOH k€ MUPHHEL B 3Ty
HUIITY KU TPYII, KJIaJK eT0 Ha CIIMHY | JINIIOM Ha OT.
Humy npukpslBanu HaUCKOCh ITOCTABJICHHBIMH JIOC-
KaMH, JTy0amMH, TpaHUIeH UM KaMBIIIIOM, YTOOBI HACHI-
nmaHHas 3eMJisl He Kacaiach Tpyma [28, c. 230; 36, c.
126]. Taxoit BUA 3aXOpOHEHUH, CUNTAIONMIUIICS YHUCTO
MyCYJIBMaHCKHUM, ObIT TUIHYEH A tuieMeH HOxHoro
VYpana paHHEXKENE3HOIO BEKa, O YeM IHIIYT apXeo-
noru. IlopOoiiHble MOTHIIB SBISUTMCH OCHOBHBIMH B
MOrpe0eHMAX CaKCKOrO BpPEeMEHM (BTOpas IOJIOBHHA
VIl — cepenuna VI BB. 10 H.3.). [y maMSTHUKOB cap-
Marckoro Bpemenu [Ipenypanbs u 3aypainbst HanOoee
XapaKTepHBIMU OBLIN MOrpeOeHHs] B MOTHIIBHBIX SIMax
¢ moaboeM BIIOJb ITMHHON MPOAONBHOMN cTeHKH [37, C.
420-423; 38, c. 157, 158]. TTo3xe moa00HHBIC MOTHIIBI
MTOJYYIJTH IIMPOKOE pacIpoCTpaHEHHE B KOUEBHUYE-
ckux MmormnbHuKax Cpenneit Asuu (byxapckwuii oasuc,
Baxtpus, Xopesm). Onpeaensronyro poiib B CII0KCHAH
JAHHOTO THIA TOTrpeOeHWH B OTHACNBHBIX paioHax
Cpenneil A3uu, IO MHEHHIO CHEHUATNCTOB, ChIFPaIH
KoueBble MieMeHa crenHoro Ipenypanbs [39, c. 191,
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194, 291, 292]. Takum 00pa3oM, pUTya 3aXOPOHEHUS
B ITOI00WHOMN Morue ObUT pacpoCcTpaHeH 3100 10
0 OpMIICHHS UCITaAMCKOH MICOJIOTHH, B YACTHOCTH OBLIT
TPaAWIOHHBIM JUIS TIJIEMEH DPAaHHEXKEIE3HOTO BEKa,
pacceneHHBIX Ha TEPPUTOPHU IPOKUBAHHUS COBPEMEH-
HBIX Oammkup (CKUQBI, CaKH, CapMarThbl).

Cunenipl HOorpedanbHBIX PUTYaNIOB IPEBHUX CKU]O-
CapMaTCKHX IJIEMEH MOKHO OOHapy>KHTh Ha HEKOTO-
PBIX COBPEMEHHBIX OAIIKMPCKHUX Kiaa0uIax, Tae co-
OpY’KaloTCs MOTWIIBI C JIEPEBSIHHBIMH CPyOaMu 13 He-
CKOJIBKMX BEHLIOB. Brosip cpyba mocepeanHe KiagyT
OpeBHO, KOTOpOE, 10 MHEHHIO Y(PHUMCKOro 3THOJIOTa
3.I'. AMuHeBa, UMHTHPYET TeJIo MOKoHHMKa. [lepBoHa-
YaabHO CPYO COOpYXaNM IJISl CKHTAHMS Tela yCOIl-
mIero BMecte co cpyoom. [yt mogoOHOM KOHCTPYKIIUHI
B OAIIKMPCKOM SI3BIKE IMEETCS CIIOBO «IP3IHI, KOTO-
poe, coryacHo Touke 3peHus 3.I'. AMuHeBa, BOCXOAUT
K CAHCKPUTCKOMY «apOdaHa» W O3HAYalIo B MPOIIIOM
«CIIOKEHHYIO Ky4y ApOB, IOJIEHHHIY, TIE CXKHUIaroT
JroJiei». 3aMMCTBOBaHHE 3TOTO OAIIKMPCKOTO CIIOBa
MPOUCXOMIIO Yepe3 MOCpPeJHUKOB. [IpoMexyTouHbIM
3BCHOM MCKAY HOCHUTCIIAMU CAHCKPUTCKOI'O sA3bIKa U
JAPCBHUMU 6aIHKI/IpaMI/I ABJIATIACHE BOCTOYHOUPAHCKHE
wiemeHa [lamupa. B Marepuanax Gamkupckoro ¢ois-
KJIOpa 9YacTO BCTPEYAECTCs MOTHUB COOPYXKEHHS <«3p-
39H3», Ha KOTOPOM CXXWIaJIH OJHOTO W3 TepoeB KOH-
KPETHOTO MaMSATHHKAa YCTHOTO HAPOIHOTO TBOPYECTBA
[40, c. 20-21]. [TomoOHBIH 0OPsI TPYIOCOKKCHHUS 3a-
(ukcupoBaH apxeosoraMu y capmaroB FOkHOTO
VYpana (IpoXOpOBCKasi apXxeoJornyeckas KyabTypa), y
KOTOPBIX OH OBLI CBsI3aH C KyJIbTOM OTHSA W COJIHIA
[41]. Tlomxuranue norpedaibHBIX KaMep BXOJIUIO B
PUTYaIbHYIO IPAKTUKY APEBHEUPAHCKUX IIJIEMEH U 3a-
(huKCHUPOBAHO BO MHOTHX CKH(CKHX KypraHax [42, c.
115].

K pennkram moMycynbMaHCKHX BEPOBaHHUI OTHO-
CHUTCSI U COXPAHUBILIHICS /IO CETOIHSAIIHETO THS Cpeln
Oamkup o0psia «maBpa» / «0ayep» [32,¢.312,316,317,
321, 520]. CyTb ero cBoauTcs K nepenayde — 3a JeHbIU
WIN TIPOXYKTBl — TPEXOB ITOKOHHOTO >KUBBIM. DTOT
00BIYail COXpaHWII apXandHbIe TIPEJCTaBICHHS O TIepe-
HoOce 37a, 0oJe3Hel Jrojell Ha XKUBOTHBIX, KOTOpBIE
OBUTM XapaKTepHBI JJIsl CPEAHEa3HaTCKOro Ma3aan3ma
[43, c. 117-118; 44, c. 9-10, 13; 45, c. 125; 46, c. 58,
59, 61-63]. HeoOx0oMMoO OTMETHUTD, YTO OO/ BHIKYIIA
rpexoB 3aMKCHPOBaH 3THOrpadaMu cpelau HapoioB
(TamKUKH, KapaKallaky, OalKUpel U JIp.), TPeIKaMH
KOTOPBIX BBICTYIIAJIN JIPEBHHE TUIEMEHa, BXOANBIINE B
KyJIbTYpHBII apeail BEpOBaHUH Ma3JlauCTCKOTO Kpyra.
XOTs 3TOT IOXOPOHHBIH 00PS] MPOBOAMUTCS MYJUIONH U
CUNTAETCS CPEeIH BBIIICHA3BAHHBIX HAPOJIOB MYCYJIb-
MaHCKUM, HHMKAaKOTO OTHOIIEHHS K HCIaMy OH He
nmeeT. Cama 1o cebe ujaes BBIKYIIa rpexa MPOTUBOpE-
YHUT MYCYJIbMaHCKOH OPTOAOKCHHU C €€ YYEHHEM O 3a-
TpOOHOM BO3JAsSTHUH.

3aBepIraroT IUKI MOTrpedaIbHOW OOPSIIHOCTH y
Oamkup MMOMHWHAIBHBIE PHUTyalbHBIE Tpames3bl cpazy
TocJie MOXOPOH, a Takxke Ha 3, 7, 40 1eHb ocie cMepTH
U B €€ TOJIOBIIMHY. DTH JTHM NOMHHOBEHUS COXpaHH-
JIMCH y OAIIKMP C JOUCIAMCKHX U JaXe J1030p0aCTpHUii-
cKuX BpeMmeH. [loMuHanbHbIE Tparessl, MPOBOAMBIIN-
ecst B 9TH CPOKH, COOTBETCTBOBAJIMN IPEACTABICHUSIM

JIPEBHHUX O TNEPUOAMIECCKOM KOPMIICHHUH, MOJAEpXKa-
HUU AYIIH, COBEPIIAIONIESH CBOW 3arpoOHbId myTh. [1o-
3TOMY 00s13aTEIbHBIM OBITIO B THY TOMUHOK «CO3JIaHNE
KapeHoTo, CKOBOPOTHOTO 3amaxay / maba ece cviapy.
[NoMuHanpHast NHIa y pPa3IWYHBIX TPYIH OamIKup
Opu1a pazHoi. MeHro 3aBUCEIO KaK OT OJIaroCOCTOSHUS
yCTpauBaIOLIETO MOMUHKHU, TaK U OT MECTHBIX Tpaau-
LUl B IPUrOTOBJICHUHU NUIIK. B uacTHOCTH, Cpeau rox-
HBIX U IOTO-BOCTOYHBIX OAQIIKUp TPaJULMOHHBIMU IO-
MUHaJIBHBIMH OJIIOJIaMH, KaK M B 30p0aCTPUICKOM IO~
MUHAJIBHOM pUTYyale, CUUTAIMUCh JXCIUMd - TOHKUE
JIETICIIKY U3 MIIEHUYHON MYKU U 6ymKa — TIICHHYHAs
Kama Ha MoJoke [28, c. 230; 36, c. 131].

ITo mpencraBneHWsM ApPEBHUX OamIkup mymia
YCOMIIEro BBIJIETalla B MOMEHT CMEpPTH W30 pTa U
MOTJIa HaBeOBIBAThCI JOMOM B Teuenne 40 queit mocie
Hee. B psane paitonos bamkoproctana B joMe, 0TKyna
BBIHECJIM TOKOWHHUKA, 40 THEN HE TaCHIIN CBETA, YTOOBI
Jylla He 3a0JIyuiach M MpHieTana Ha 3TOT cBeT. Bo
MHOTHX CEJbCKUX JOMax OallKUp HaJll BXOJHOHW IBe-
PBIO B CTEHE BOMBAJICS JIEPEBSIHHBIN KPIOK / aeac cell -
Ui gym ymepmux. CorinacHO JOUCIaMCKUM BEpOBa-
HUSIM ~ OallKup JIyOIM  yMEpUIMX POACTBEHHUKOB,
NIPeXJE BCEro pOAWTENEH, HAaBEABIBATIHCH EXKEHE-
JIENIbHO IOMOM B HOYB C YeTBepra Ha maTHULy [36, c.
132, 134; 32, c. 321, 520]. Beuepom B "eTBepr Xo-
3SIHKH, KaK IPaBHJIIO, IEKIIH IIPOTH WIIH OJTMHBI, YTOOBI
MTOKOPMHTH YN yCOMIINX 3aI1aXoM >KapeHoro / maba
ece. Taxol ke 00bIYaii CyIIIECTBOBAJ TAKXKE Y PEBHUX
XOpPE3MHUIILEB, KOTAA B JIeHb, IOCBSLICHHBIA KYJIbTY
NpeaKoB (YeTBepr), Kapuiu Oorypcak, TO €cTh 3ama-
XOM Macjla «KOpMWJIM» IyXOB mpeakoB [27, c. 117,
276].

Takum o6pazom, 0630p 0OPsIOB OaNTKUP, CBA3AH-
HBIX CO CMEPTHIO U MOrpeOeHneM, CBUIETENBCTBYET O
TOM, 4TO 3Ta 00JACTh KyJIbTa, HECMOTpPSI HA BHEITHHE
MIPU3HAKW MYCYJIbBMaHCKOTO pUTYyalla, HAaChIIEHa CIie-
IUGUIECKUMH YepTaMH, CONMIDKAIONIMMHU €€ C Mas-
JANCTCKOW peMurued. OTH CIeMU(PUIESCKHAE YEePTHI
MIPOCIIEKHUBAIOTCS B OTHOIIIEHUH OKPY’KAIOIINX K yMep-
IIeMy M B OTHOLIEHUH MEPTBOT'O BOOOIIE; B TPAAUIIH-
OHHBIX Mepax MPeloXpPaHeHN OT OCKBEPHEHUS IO IeH,
3eMJIH, B CIIOCO0aX 3aXOpOHEHUS. DTH YepThl 00BeAU-
HSET U/ies CaKpaIbHOW HEYUCTOTHI MEPTBOTO, UTO 1103~
BOJISIET HAM MCKaTh UX T€HETHYEeCKHe KOPHH B TpaJu-
LMOHHOM Ma3JIau3Me — PEJINTHH APEBHUX BOCTOUYHOM-
PaHCKUX U CpeHEea3NnaTCKUX HAPOJOB.

B noncinamckoM MUPOBO33pEHUH OAIIKHD KaK U B
MazJau3Me OTCYTCTBYET MOHOTEHCTHYECKas 3CXaTOIO-
rust. Bo3nasiHus 32 CBOM IpexH, COTNIACHO UX JPEBHUM
MIPEJCTAaBIEHUSAM, YETIOBEK JOJDKEH U MOIYyYaeT B 3TOM,
3eMHOM Mupe. BmecTe ¢ TeMm, B JOUCIaMCKOM MHUPO-
BO33pPEHHUHU OaIIKUp, KaK U B IPEBHEUPAHCKUX BEPOBa-
HUSIX, CYIIECTBOBAJIM COOCTBEHHBIE IPEACTABICHUS 00
azne u pae. Tak, IpeBHHE UPAHIIBI CUUTAIIH, YTO «IyIIa
B 3arPOOHOM MHpE OTIPABISAETCA K «TOpe CIpaBeIIH-
BocTn» (YakaTt-u-J{aliTHK) 1 IepexoauT MocT YnHBAT,
JOCTYITHBIN TOJBKO CAMBIM 0JTar0YeCTUBBIM U IpaBe.l-
HBIM, 100, eciii yepe3 MocT UMHBAT MEpEeXoauT Ipa-
BEJHUK, MOCT PacIIUpPSETCs], a €CJIU IPEUIHUK, TO MOCT
Cy)KaeTcsl 10 HUTOYKM M TPEHIHUK Iajaer B Oe3IHYy.
IIpaBeanuk nonagaer B paii...» [47, c. 21]. ¥V npeBHUX
XOpe3MHHIeB Ha3BaHMe MocTa YuHBaT npHOOpeEso
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apabckoe 3Bydanue — MocT CHpaT, MepeKnHyThIN de-
pe3 azackoe miamst. [1o MEeHHIO H3BECTHOTO 3THOTpada
I'.I1. CrecapeBa «B CpenHio0 A3HIO 3TO TpeACTaBIIe-
HHE TI0Nao yXe ¢ ucaamMom». OmHaKO yUCHBIH yOeK-
JICH B TOM, 9TO «MHpuyeckmii MocT CHpar 3auMCTBO-
BaH M3 30poacTpu3Ma Ipu 0(QOPMIICHUH MYCYJIbMaH-
ckoit pemurum» [27, c¢. 116]. Y Oamkup Ha3BaHHBII
MOCT, TPOCTUPAIOIIHIACS HaJ| TITyOOKHM PBOM C BEYHO
TOpslIMM B HEM OTHEM, Takke uMeHoBaics Cupar /
Cupam kynepe. Ho B GallIKUpCKOM BapHaHTe 10 3TOMY
MOCTY MOTYT IPOHTH TONBKO OATHIPBI-TIPABEJHUKU U
Yyepe3 Hero MpaBeJHUKa MPOBOAUT OapaH Oeioit MacTi
[36, c. 128;32,c. 519].

UYro ke KacaeTcs KyIbTa IIPEAKOB y OalIkup, TO B
YHCIE€ OCHOBHBIX OTPHILATEIBHBIX XapaKTEPUCTHK
[Tynprana (TBOpIA MOJ3EMHOTO U ITOIBOTHOTO MUPOB)
B 3110ce «Ypas O6aThIp» HA3bIBAIOTCSI HTHOPUPOBAHUE U
HapyIIeHHe UM OTILOBCKHX 3aBETOB, YCTOSBIINXCS B
obmecTBe Tpaaunui. Jlaxe uciam He CMOT BBITECHUTh
KYJIBT TIPEAKOB U3 TPAIUIIMOHHOTIO CO3HAHUsI OAIIKHp,
JIMIIb BUAONU3MEHUB €I'0 U IPEBPATUB B KYJIbT MYCYJIb-
MAaHCKHX «CBSATBIX».

Takum o00pa3oM, B TpPagUIIMOHHOM CO3HAHUU
OamKWp COXPAaHWINCH 3JIEMEHTHl  PEIUTHO3HOTO
KyIbTa Ma3[Jau3Ma, pacHpOCTPAaHEHHOTO CPEIHd BO-
CTOYHOMPAHCKHUX M CPEAHEa3HMaTCKUX HapOJOB JIPEB-
HoctH (VI B. 10 H.3. — VII B. H.3.). [IpnunHa 3TOTO BU-
JUTCSI B TOM, YTO OT/EJIbHBIC KOUEBBIC BOCTOUHOMPAH-
CKHE IIJICMEHA, COCTABILIBIIME C 3eMIICAECIbUYCCKUMHU
obnactsamu apesHeil I[lepcuackoit nepxasl (B 9aCTHO-
ctH, XopesmoM u Corauneit) eTuHbIN KyIbTYPHBII MU,
CBHITPAJIM 3HAUYUMYIO poJib B (hopMHUpOBaHMHU Oalkup-
ckoro Hapona. OHH «HAIUTACTOBAJIMCH» Ha CYIIECTBO-
BaBIIUHI FOXKHOYPAIbCKUI MECTHBII JPEBHEHPAHCKUN
cybcrpar. Penmurnozno-mudonornieckue mpeacTaniie-
HHSI BOCTOYHOMPAHCKHX TUIEMEH HAIIM OTPAKEHHE B
JIOWCIIAaMCKUX BEpOBaHMAX (opMmupyromerocs Oar-
KHPCKOTO Hapoja, 00yCIIOBUB CHHKPETHU3M €ro MHpO-
BO33PEHMS.
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Abstract

Assuming that human beings perceive the world in color, knowing the chromatic phenomenon itself is
imposed as a condition sine qua non, setting up an inter- and transdisciplinary field of investigation. The chromatic
phenomenon is an immanent component of human existence and of the world, bearing multiple key dimensions:
physical, spiritual, social, symbolic, aesthetic etc.

The study is integrated into a broader research, a lexicographical initiative that started from M. Pastoureau’s
studies on color — writing a Dictionary of chromatic poetic language. The object of research in this Dictionary
are poetic values and meanings of chromonims and of the words belonging to their semantic poetic field in
postmodern poetry. The theoretical basis of the research is based on the idea that in the universe of art the chromatic
phenomenon is a fact of aesthetic sensibility, imagination, individual vision of the world, being idea, emotion,
feeling, mood, energy, etc. The evolution of the literary phenomenon demonstrates the creators’ sensitivity to
color. Since individual styles have semiotic definitions in their capacity of overcoded phenomena, in literary texts
color acquires special meanings and valencies. The universal symbolism of colors, i.e. the general chromatic-
cultural invariants which derive from a collective mentality undergo lexical-semantic transformations in individual
styles, this fact leading to the emergence of an individual model - the occasional model of the color symbol. The

study describes the main meanings of red and blue in Nikita Danilov's poems.

Keywords: chromonim, poetic meaning, symbol, dictionary of chromatic poetic language, red, blue

1. Why color?

The concern for color is justified by its
importance and implications (sensory, mental, spiritual,
symbolic dimensions etc.) in a person’s life. Experts
underline the important role of color given that man
perceives the world in colors, color being not an
abstraction, but a reality which exists in nature and
which is deeply implanted in the memory of human
retina, marked by the ancestral fusion of human and
nature.

The medieval historian Michel Pastoureau states
that "it is society that "makes" color, that gives defini-
tions and meanings to it, that builds its codes and val-
ues, that organizes its practices and motivates its
stakes" [7, p. 20]. Thus, color would represent "first of
all, a problem of society" [idem, p.12]. Another remark
by M.Pastoureau which is also worth pointing out is
that "Dans le Domaine de la couleur, répetons them,
Tout est toujours culturel, étroitement culturel” [13,
p. 33].

Our project, located on the land of the chromatic
universe, has Michel Pastoureau’s studies (1989, 1998,
2006, 2010, 2012 etc) as a starting point.
Understanding colors from a  socio-historical
perspective, we wondered what happens to them in
literature: are they removed or not from the collective
chromatic mentality? If so, how far and what are the
semantic poetic vectors that they follow?

"A qualitative artistic element of surfaces,"
defining painting in relation to other arts, the color is
itself a carrier of meaning, and literary texts contain
stratification of meanings whose dynamics varies from
one era to another, from one author to another, from one
poem to another poem by the same author) (each

trend/movement, each generation assumes and uses
color from its own perspective).

As specialists point out, color passes through
multiple instances throughout its history, changing
itself from a phenomenon with a decorative function
into a phenomenon with a signifying function, into a
source of expression, into an intrinsic poetics
(Demetrescu). The intrinsic poetics of color is felt not
only in painting. Literature claims its rights over this
important lexical area, using its emotional resources
and the symbol potential. Just like painters, poets might
say: "We use colors, but we paint (compose / write -
add. N.) with the soul” Chardin [apud. 5, p. 29]. How
can one explain the creators’ attraction to color? In his
study Les constantes du poéme. Analyse du langage
poétique, Kibedi Les Varga mentioned the following:
,Le poéte, comme tout artiste, est un artisan; il est
l'artisan de la langue” [14, p. 25]. Ses préoccupations
vont avant tout & cette matiére qu'il utilise et a la
dialectique qu'il se propose de construire entre la
matiere utilisée et l'oeuvre qui résulte de cette
utilisation. Il s'intéresse a <<la beauté de la matiére>>,
pour reprendre une expression de Bachelard; ce sont,
curieusement, les critiques et les amateurs qui ont une
tendance a minimiser l'importance de la maticre et a
juger l'oeuvre a partir des criteres moins
<<¢lémentaires>>, tandis que les artistes, précisément,
insistent en général sur les qualités physiques de la
matiere dont ils se servent” [ibidem].

Thus, the poet's interest in the poetry "material”,
emphasizes the scholar, is not reducible to a simple
matter of trade, the poet being aware of that. He
transgresses words, things which both fill and exceed
the language and thereby threaten the relationship
between the poet and the language [14, p. 26). Varga
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pays special attention to the relationship between the
poet and the linguistic material on the one hand, and
between the poet and the poetic work on the other hand.
The given interest ,,met en cause la création et non pas
I'actualisation du poéme. La matiére du poéte n'est pas
l'objet du lecteur: entre-temps, la matiére s'est faite
oeuvre” [idem: 27]. With reference to color we could
affirm in bachelardian terms that the material quality of
chromatic referents constitutes poetics.

2. Why a dictionary of poetic meanings of
color?

Chromatic vocabulary turns out to be a highly
expressive linguistic material because it offers the
advantage of achieving maximum expression and
meaning with a remarkable economy of linguistic
means. It is from here that the idea of a dictionary of
poetic meanings of colors arose. We are interested in
the images which are based on chromonims and
lexemes circumscribed to the semantic-poetic field of
colors — changing the imaginary dimension into a
semantic dimension. We are not interested in
color/color images only in a Bachelard sense, i.e. the
poetics of the color itself, the reverie of isolated color
which takes the literary text as a pretext, but also in the
way Burgos understands the picture/image. In this
context, we recall that for Burgos the image "gives
something else to see, something which is seen in a
different way" [1, p. 6] and represents "a phenomenon
of language, but by its ultimate meaning, goes beyond
language" [idem, p.14]. The last foundation of meaning
is outside language, but no meaning can be defined
precisely without linguistic structures (Burgos).

A dictionary of poetic meanings of colors is
undoubtedly a specialized dictionary, describing an
important lexical area for profiling the author’s vision,
imagination and sensibility, since authors go beyond
the color itself, seeking its "internal” beauty. In the
"space" of color readers can find the -creators’
conscious and unconscious, instinctual and spiritual
forces, affectivity, reverie exercises (in bachelardian
terms).

The color mystery with its seductive force, being
rooted in beings’ imaginative structures, challenges us
to launch ourselves in a whole series that would
interpret the poetic meanings of colors (and their poetic
semantic fields). Since a dictionary "is not an inventory
which gathers everything into a pile without a system,
without a selection,” but is intended to "portray an
image of the given reality in its essence and in its
representativity on a sequence term or on a long term"
(Peter Ursache), the ultimate goal would be to
provide a dictionary that shows a picture of the
poetic color universe from the perspective of
literary postmodernism (postmodern poetry), a
dictionary of postmodern poetic chromatic language
(Dictionary of poetic chromatic language (postmodern
poetry), which would treat poetic meanings in
postmodern poetry color by color.

The theoretical ground of the research is based on
the idea that in the universe of art the chromatic
phenomenon is a fact of aesthetic sensibility,
imagination, individual vision of the world, being idea,
emotion, feeling, mood, energy, etc. The evolution of

literary phenomenon demonstrates the creators’
sensitivity to color. Since individual styles have
semiotic definitions in their capacity of overcoded
phenomena, in literary texts color acquires unique
meanings and valencies. The universal symbolism of
colors, i.e. the general chromatic-cultural invariants
which derive from a collective mentality undergo
lexical-semantic transformations in individual styles,
this fact leading to the emergence of an individual
model - the occasional model of the color symbol. The
possibility of writing such a dictionary is based on the
relationship between color, on the one hand, and
authors’ imagination, sensitivity and vision, on the
other. In assuming the universe of color through the act
of creation one can find the authors’ conscious and
unconscious, their instinctual and spiritual forces, their
affectivity and their reverie exercises (in bachelardian
terms).

The macro-structure of the given dictionary has
been designed following the model of Eminescu's
Poetic Dictionary (lasi), through a mix of the two
components (Concordances and Dictionary of signs
and poetic meanings) and of other categories.

3. Why postmodern poetry?

Because there is a lot of promise in it. We feel the
pleasure of interpretation and the delights of
discovering semantic poetic "horizons" that are unique
in terms of color, for representatives of postmodernism
are "an extraordinary literary generation™ having the
most innovative form of artistic expression (playing
with shapes, conventions, themes, existing motives
etc.).

All writers use color, but each has his/her
particular way of doing it. Literary chromatics is not the
color itself, but the manner of seeing / creating the
world / semantic worlds through color. Poetic images
based on color obviously cannot be analyzed in
isolation, because there are certain laws which serve as
the basis for the poetic images. According to the
specialists' opinion these laws are paradigms of artistic
images. The idea is that an image does not exist in lan-
guage in isolated form, but along with many other im-
ages which may have another form of surface meaning,
but in the deep structure of similar images there is a se-
mantic invariant, i.e. a model or a paradigm. Thus, un-
derstanding an image requires first identifying the par-
adigm in which it falls [16, p. 28]. The paradigm of
color interferes with other paradigms - love, death,
etc. The universe of images has its laws - you can create
a new image, a lower paradigm, but not a new higher
paradigm, because any other created image would
belong to a higher paradigm already. Thus, language
exercises its force upon the creator. Language imposes
the paradigms in which the poet can build his/her
images which will be both individual images, but also
images of his language [idem, p.38-44].

A special place in the list of postmodern poets who
have used the expressive and the semantic stylistic
potential of color belongs to Nikita Danilov (1952),
author of the following volumes of poems: Cartesian
Wells (1980); Black Field (1985); Poems (1987); Above
everything, Nothingness (1990); The Big Blind (1995).
We intend to write the dictionary we spoke about on a
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sample of 30 postmodern authors. However, we admit
that it is possible to make changes in the list of authors.
Since it is a large project, requiring laborious efforts in
time, the present study will focus only on the poetic
meanings of some chromonims developed in Nikita
Danilov’s poems.

4. What poetic meanings do chromonims
convey?

Frequently wused in Danilov's poems, the
chromonim red has a predominant role in Nikita
Danilov's poetic imaginary register. In his study The
Spiritual in Art, Kandinsky wrote the following about
the red color; "red as we imagine it a limitless warm
color, is in the internal plan a very vivid, lively, restless
color, (...) which according to the author, "beyond its
energy and intensity, generates a strong note of force
which is aware of its purpose. There is maturity, that
we might call “virile" in this roar and in this filament,
especially in the internal one, which is slightly directed
outwards [15, p. 82]. Red "arouses a feeling of strength,
energy, aspiration, decision, joy, triumph etc.
Musically speaking, it reminds one of the sound of
brass bands, in which the tuba comes with its stubborn,
persistent, strong tune. In medium color states, such as
red cinnabar, the stability of the acute sensation of red
increases: it is like a passion - always incandescent, a
reliable force which cannot be easily defeated, but
which can easily be extinguished using the blue color
just as hot water does to iron"” [idem, p. 82-83].

The medievalist M. Pastoureau attests ten basic
meanings of red: “"color of love, of eroticism, of
attraction, of seducing prostitutes, of the sin of flesh;
color of taboos and of their transgression; color which
excites the appetite, the red of joy, of childhood
(children’'s taste for red - ludic color); color of luxury
and of celebration (the noblest in the Middle Ages, the
aristocratic-imperial red, the color of blood (Christ’s
blood - liturgical color, the woman's blood — taboo;
shed blood - blood crimes, red justice) [13, p.192]; the
red of communist materialism, powerful red [idem,
p.193].

In a single poem, The Fatal Hour by Nikita
Danilov, there are for example, 64 occurrences of the
chromonim red and 17 occurrences of blood, which
also falls within the semantic poetic field of red. The
given poem captures the lyrical ego’s artistic
experience of an important biblical episode — the
Saviour's crucifixion. The lyrical ego experiences the
most important moment in the Saviour’s messianic
mission as an ecstatic disturbing experience which
adjoins the shamanic trance and which generates a deep
feeling of unease, anxiety, guilt. The intensity of
feelings reaches the highest degree due to the large
number of occurrences of the chromonim red in this
poem. The lyrical ego’s internal world deploys an
enormous fund of tension, placed under the sign of red
which extends upon the space - the city landscape:
Rosul de purpurd./ Induntrul si in afara
privelistii./Rosul de purpura./ Casele sint rosii/ §i
geamurile sclipesc rosu. Copacii, de asemenea rogii./
Ca si fetele oamenilor ce privesc stradal (1) (Purple
red. / In and out of the view. / Purple red. / Houses are
red / windows glitter red, too. Trees are also red. / Just

like the faces of the people who watch the street /) (1).
The text relies on the power of the obsessive image of
red outlining a macabre show in which the city
landscape loses its natural contours, supports an
invasion of red accompanied by a grasping state of
restlessness, anxiety, guilt etc. The impressive
opulence of red that directs from the scenery of a red
city to the lirical ego takes the form of delusional
hallucinatory states:

Singele fierbe pe plita/si da-n foc,/dar nu din
pricina mea! Rosu fierbe singele si se varsa pe plitda/nu
din pricina mea (I1l); Fierbe singele/si se varsa pe foc.
Vezi ca da singele-foc,/ Da singele in foc, mama!
(XXVI). (Blood is boiling on the cooker / and it is
boiling over, / but not because of me! Blood is boiling
red and it is boiling over on the cooker/ not because of
me (I11); Blood is boiling / and it is boiling over. See
that blood it is boiling over / Blood it is boiling over,
mom! (XXVI).

The lyrical ego lives significant perceptual
transformations: the visual perception is altered
(everything is monochrome - red); the identity
perception is altered - alternating identity - the lyrical
ego has two identities: his own and an imaginary one,
identifying himself with the Savior Himself: Pe aceasta
colind inalta/va trebui sa-mi dau sufletul; Mai e timp/
sa beau aceastd cupa cu fiere. care-mi va potoli setea;
Intinde-mi cupa sa-mi umezesc buzele/si scapd-ma de
toate durerile trupului (XIX); (On this high hill / 1 will
have to die; There's time / to drink this cup of bile. that
will quench my thirst; Give me the cup to wet my lips /
and save me from all the pain of the body (XIX)); the
perception of temporality and of spatiality is altered:
plans interfere, distances are abolished, scenes succeed
non-sequentially. Among the continuum of sequences
marked by a sad strain there is a scene marked by a
ludic spirit, specific to Nikita Danilov, which takes the
form of flirt, a stereotype gesture, but with deep
spiritual symbolic implications: Cit aveti ora, /dacd
sinteti amabild, domnisoara?/ Va intreb pentru cd /va
cunosc din vedere/ si as dori sa fac cunostinta./ Stiu ca
va cheama Maria... Maria! Maria!

Maria:Scuzati-ma, domnule, /ldsati-ma  sd
trec/Nu-mi tineti drumul./Sint foarte grabita./ Ma
asteapta sotul acasa/ si am uitat sa las cheia./ Si sotul
meu e gelos./ lar in curind va veni cutremurul... (XII).
(What time is it, / please, miss? / | ask you because / |
would like to get acquainted with you. / | know your
name is Maria ... Maria! Maria!

Maria: Excuse me, sir, / let me go / Don’t stand in
my way. / | am in a hurry. / My husband is at home
waiting for me / and | forgot to leave the key. / And my
husband is jealous. / And soon there will be an
earthquake ... (XI11)).

In our attempt to observe the transformation of the
imaginary aspect of the chromatic into the semantic
aspect in the poetic texts, and also to shape the released
meanings by analyzing how much poets distance
themselves from the collective mental associations of
colors, we will start by establishing the main
association networks of the text. The associative
networks in this poem are formed in centers emanated
from the following groups of images and related words:
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Red: red - blood — wine - fire

Below are the occurrences of red and of the
lexeme blood circumscribed to the semantic poetic
field of the chromonim red.

Red

1 Seard. Predomind rogul (Evening. Red predominates)

2 Rosul de purpurd. ( 3)Induntrul si in afara privelistii (Purple red. (3) In and outside the view)

4 Rosu de purpurd (Purple red)

5 Casele sint rogii (Houses are red)

6 Si geamurile sclipesc rosu (windows glitter red, too)

7 Copacii, de asemenea rosii (Trees are also red)

13 (11) Fatada cladirilor /(12) si interiorul cladirilor,/de asemenea rosii
(11) The facade of buildings / (12) and inside the buildings / is red, too

14 Rosu priveste mama (Mom looks red)

16 O stradd ce se pierde in rosu (A street that is lost in red)

17 Rosu se imbratiseaza indrdgostitiii (Lovers hug red)

18 Lingd un havuz rosu (Near a red fountain)

19 Rosu tipd pasarile (Birds scream red)

20 Pe un cer inghetat si rosu (On a frozen and red sky)

21 Rosu si viscos curge lumina (Light flows red and viscous)

24 Rosu tisneste havuzul (fountain gushes red)

25 Spre un cer rosu ca purpura (To a red sky like crimson)

26 Rosu se inalta si hulubii (Pigeons fly up red)

27 Spre un cer complet rosu (To a sky which is completely red)

28 Rosu plinge iubita (The lover cries red)

30 Rosu si disperat (Red and desperately)

31 Rosu se tinguie clopotul (The bell wails red)

31 peste un orag rogu (Upon a red town)

32 Rosu se fringe dangdatul (The talling breaks red)

33 dintr-un turn resu (from a red tower)

34 Rosu bate clopotul (The bell rings red)

35 Rosu si disperat (Red and desperately)

56 Rosu fierbe singele (Blood is boiling red)

75 O apa rosie (a red water)

76 Apa rosie! (Red water!)

78 (77)De unde curge/aceastd apa rogie?(77)Where does this red water flow from?

79 Din marea cea rosie (From the red sea)

80 si ploud cu apa rosie (and the rain is red)

94 Rosu bate clopotul (the bell rings red)

119 | Apoi se va inrosi apusul (the sunset will get red)

148 | adu-mi vin resu (bring me red wine)

199 | Rosul de purpurad (purple red)

201 | Privesc prin rosu de purpura (1 am looking through the purple red)

219 | (218) si curge o lumind/ viscoasd i rosie (red and viscous light flows)

238 | (237) Ce este sufletul?/ Rosul de purpurd/(239) care inconjoard oragul
(What is soul?/ Purple red/ (239) which surrounds the city

241 | Privesc prin rosul de purpurd (1 am looking through the purple red)

256 Vesminte de purpurdi (Purple clothes)

258 | Cu apad de purpuri (with water of purple)

259 | Din riul de purpura (from the river of purple)

270 | Acesta e un copac rosu (This is a red tree)

271 | De acest copac rosu /(272)va trebui sa-mi anin trupul. (1 will have to hang my body on this red tree)

278 | Aplecati-va, voi, crengi ale copacului rosu (Bend, you, branches of the red tree)

294 | (293) In staul mugesc vitele/ rosu, rosu (The cattle roar red, red in the stall )

296 | (295)Vuieste dangdtul/rosu, rosu!(The bell rings red, red!)

335 | Seard. Predomind rogul. (Evening. Red predominates.)

336 | Rosul de purpura (purple red)

336 | Rosul de purpura (purple red)

338 | (337) Induntrul si in afara privelistii./ Rosul de purpura (In and outside the view./ Purple red.)

339 | Casele sint rosii (Houses are red)
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340 | Sigeamurile sclipesc rosu (windows glitter red, too)

343 | (341) Fatada cladirilor /(3422) si interiorul cladirilor,/de asemenea rosii (11) The facade of buildings
/ and inside the buildings / is red, too

344 | Rosu priveste mama (Mom looks red)

346 | un peisaj rosu (a red landscape)

347 | Rosu tisnesc havuzele (fountains gush red)

348 | Spre un cer rosu ca purpura (T0 a red sky like crimson)

349 | Rosu si linigtit (red and quiet)

350 | Rosu si linistit/ (351) plinge iubita pe pieptul insingerat al iubitului
(Red and quietly / (351) the girlfriend cries on the bloody chest of her boyfriend)

352 | Rosu si linigtit (red and quiet)

353 | Rosu si linistit (354)bate clopotul (The bell tolls red and quietly)

355 | Peste un oras rosu (Upon a red city)

356 | Rosu se tinguie dangatul (the bell wails red)

357 | Rosu si linigtit (red and quiet)

358 | Rosu!(Red!)

Blood

52 Singele fierbe pe plitd/ (53) si da-n foc (Blood is boiling on the cooker / and it is boiling over)

56 Rosu fierbe singele (Blood is boiling red)

162 | Curge singele (Blood flows)

165 | Curge singele si ma linisteste (Blood flows and calms me down)

182 | Cu propriul meu singe (with my own blood)

184 | Nu s-ar mai observa singele altuia (Somebody else’s blood wouldn 't be noticed)

185 | asa si singele (blood, too)

187 (186) se poate spala/ numai cu singe! (can be washed/ only with blood!)

261 Fierbe singele/ (262) si se varsd pe foc. Vezi ca da (Blood is boiling / (262) and it is boiling over)

263 | singele-n foc (Blood is boiling over)

264 | Da singele-n foc,/(265) mama! (Blood is boiling over, mom!))

267 | (266) Mama, moaie-ti degetele/in singele care a dat in foc (Mom, put your fingers/ in the blood that
boilt over)

280 | Fierbe singele/ (281) si se preface in apa (Blood is boiling/ and it turns into water)

287 | cu singele care/ (288) s-a preschimbat in apa (with the blood that/ turned into water

301 | Siapa s-a prefacut in singe la loc (and water immediately turned into blood)

308 | Sisingele in care/(309) s-a stins focul (and blood in which the fire extinguished)

320 Fierbe singele (321)/si da-n foc ((Blood is boiling / and it is boiling over)

329 | Curge singele (Blood flows)

333 | curge singele si ma linisteste (Blood flows and calms me down)

Crucifixion / sacrifice: bell - ringing - tower -
Maria - blood (blood is boiling on the cooker) — mother
- first it will get dark from the east and it will become
night — the sunset will become red and it will be night —
earthquake - blood flows and calms me down — the sky
yawns - thunder is heard - the sky splits into two and
lightning rolls - the soul (what is the soul? The purple
red covering the city) - foaming crowd - cup of bile
(there is still time to drink this cup of bile / which will
quench my thirst) - lean, mom over my body - cry
because I'm dead - tears (your tears like cold bells — the
heat of death - cross (for | was doomed to Cross) - red
tree - (I will have to hang my body on this red tree - the
blood is boiling and turns into water — the peace and
quiet of the angels will come down — angels come down
- blood flows and calms me down - thirst — to quench
the thirst - wet lips - terrible thirst haunts the city - heat
that tortures my soul and doesn’t quench my thirst -

Blame: not because of me - what is my fault -
guilty (you're not guilty) - blame (the blameis on the
one who is guilty) to wash hands - if you are guilty,
what do you care for my fault? - You'll see that | am as

guilty as you - punished (I will die soon and my death
will be punished - - we are guilty - | would rather open
a wound with a scalpel - I would make my hands dirty
with my own blood (in such a way, perhaps the blood
of another person would not be noticed) - only blood
can wash blood

Escaping the blame: go, run quickly and bring me
water in an amphora ... to wash my hands - bring me at
least a towel (...) - to wipe my hands of skirts - to hide
them back — to roam the streets, pretending that |
meditate on something

Restlessness/agitation/grief:  crying  almost
hysterically — weak voice — screams full of fear - tears
off her clothes - relax — reassured her — the bell has a
deafening sound — | get upset - it troubles me — listen to
my heartbeat — the pulse (put your hand on my hand
and take my pulse - flames come through the window/
and water rises / up to the window - the cattle roar red,
red — the bell rings red, red — the bell collapses upon
my soul - save me from all the body pain.

Decor / landscape: inside and outside the view (I)
- houses - windows - trees - street — the facade of
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buildings - window - fountain - birds - light - pigeons -
purple river (which flows and surrounds the city)

As can be easily seen, the given poem presents an
extremely complex and nuanced associative network,
based on the following key ideas: red, crucifixion,
anxiety, blame / escaping the blame. The resulting
network outlines serious ideas, conveyed mainly with
the help of the chromonim red.

In the poem, red develops several directions of
meaning. In the first stanza red assimilates the
projection of a state of deep anxiety and despair due to
a strong sense of guilt. The associative network of guilt
that coagulates in the poem is very extensive, as we
have seen above. Subsequently, following the
dynamics of the meanings that red can get we notice
that in stanzas Il and XV red develops archetypal
meanings - the supreme sacrifice - the blood of Christ:
N. Danilov describes the lyrical ego’s experience of
reliving the crucifixion in a symbolized manner. Thus,
the blood which "boils on the stove / and boils over"
symbolizes the supreme sacrifice, Christ’s blood,
which is poured out for the redemption of the world. In
stanza V red signifies salvation itself through the
metaphor "red water: What kind of water is this? / A red
water. / Red water! / Where does this red water flow
from?/ From the red sea / which evaporates in the sky /
and it rains red. In stanza XIX red is the expression of
Christ’s love for mankind: What is the soul? / Purple
red / that covers the city. / | am looking through the red
purple / down, where the crowd foams. Here red loses
its opacity and becomes a window of love sui generis
through which the lyrical ego, identified with the
Savior, looks at the world. The soul identifies itself with
love. Stanza XXI presents the valences of red as
ransom that has already been fulfilled: red and slimy
light is flowing. In the dynamics of meanings of the
chromonim red the starting point was the sense of
anxiety, anguish, while the point of arrival connotes
peace, reconciliation: Red and quietly / the bell rings /
over a red town. / the bell wails red / Red and quietly
(stanza XXXI).

Another poem by Nikita Danilov which explores
color is City Twilight. The poem opens with a
confession, "I saw tall maidens/ with blue breast and
green circles under the eyes / throwing their babies / in
the well of the sunset, the author focusing from the start,
on vision (and therefore on eyes, on the visual
perception) and designing, in such a way, the plastic-
picture perspective pushed into the textile of the poem
to the macabre. Another poem that opens in a similar
way is Night Watch: | saw manholes / spitting red rats.
Through the verb saw the lyrical ego identifies himself
with a witness. In addition, the verb | saw, assuming
eye, look and sight (the symbolic vocabulary of vision),
places the poem on the symbolism coordinate related to
eye, which appears here as "inquisitorial look of the
moral conscience" (Durand), "(...) visual perception is
inducing (...) of moral rigor "(Durand G., 1977: 189).
The eye of the lyrical ego is the one that sees crimes,
the look has the function of a judge, of sentencing) "(...)
The eye or the look are always related to transcendence,
a fact which is mentioned both in world mythology and
in psychoanalysis" (idem: 187). Such poems show the

mental state of the pulsation of historical time, and are
not anonymous "stories" (mannequins).

The associative networks of the text have the
following configuration;

Chromatics: blue (blue breast) - Green (Green
circles) - black (black cars) - orange (orange traces) -
white (snow-white asphalt) - red (red wind);

Biblical: Maidens (tall maidens) -
(throwing their babies) - angels;

Corporality / material: breast (blue breast) -
dark circles (dark green circles) - feet (goose feet) -
faces (passers-by’s faces cut from newspaper);

Natural phenomena: sunset (the sunset well) -
wind (red wind);

Urban space: streets - asphalt - the town square
—a crowd — passers-by;

War Technics: cars (black cars with goose feet) -
airplanes

The resulting color axis foreshadows a field of
some confronting ideas. There is a disturbing contrast
in the relaxed atmosphere of the poem: a “colorless
time” is outlined with the help of "color means" - a
history avatar marked by war and totalitarianism). A
dull, static, gray, incoherent reality, which is essentially
hostile to the personality, is illustrated in color. This
discordant note, this contrast builds a poetic
expressiveness in the poem. At this point it is important
to mention Demetrescu’s words concerning the link
between color and the tyrannical regime: "Tyranny has
always made color keep silent. While reasoning can
justify tyranny artificially, the soul feels it in all its
fibers; no sophistry can console it, the soul withdraws,
hides, and .... the color with it" [5, p. 91]. "In the
absolutist ages, the author notes, color was called to
express frivolity and the conventional pomp of the
"official soul", but not the deep sincerity of the human
soul™ [ibidem].

The author highlights the link between color and
the spirit of freedom and of internal independence —
probably this can explain our investigation on the field
of postmodern poetry, which assumes all possible
freedoms — releasing from the tyranny of stylistic
canons in terms of style (forms) and content, being full
of color literally and figuratively and using stylistic and
symbolic resources and the spiritual and conceptual
valences of colors.

The perspective of the poem highlights a space
caught in the tongs of a regime that spreads fear,
insecurity, suspicion and terror. Red wind (And
everywhere a red wind was blowing, / tumbling on the
streets the faces of passers-by cut in newspaper) is the
chromatic expression of a contodent, totalitarian
regime. The detailed signifier draws isomorphically the
detailed signified: the cruelty of the regime that acted
in a bewildering propaganda (subtle terror), brain
washing, dehumanization — the faces of passers by cut
from newspaper are the "evil masks" of the red
totalitarianism. The playful expression generates
seemingly absurd combinations (black cars with goose
paws); aircrafts with wings lit by angels outline an
apocalyptic distortion of historical time. The metaphor
red wind, a symbolic metaphor in absentia, made up of
two terms that are distant in the plan of common

babies
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semantics, reinstalls a symbolic register which is
negative, destructive and violent. The variability
mechanism of the given symbol involves a series of
lexical-semantic transformations of the invariant
general-cultural model of the symbols wind and red

Red wind

oot —vy

Symbolic

term

Lwind” —an ambivalent
symbol, associated with

elementary ferce which is
violent and blind

Sred” -, fundamental
symbal of the vital
principle (...}

Simbolization

(fixed by tradition and use) and establishes an
individual model — the occasional model of the symbol.

To illustrate these changes we will resort to the
schematic model of the researcher E. Parpala (we will
adapt it for the specific interpretation of the symbol in
question).

Totalitarian political regime

Red Totalitari

wind

an
regime

Metaphorization

The
totalitarian
political
regime like a
red wind

violent,
destructive

Figura 1. Metaphorization of the symbol red wind.

The usual model of the symbol associates the wind
with a "symbol of vanity, instability, inconstancy" [4,
p. 468], and with the "spiritual energies" [idem, p. 470],
with "instruments of divine power" so that winds
"animate, punish, advise; are signs and, like angels,
carry messages” [idem, p. 469]. The wind is "an
elementary force that belongs to Titans: and is thus
violent and blind" [idem, p. 468]. At Nikita Danilov, the
chromatic qualifier red associated to wind (red wind)
through metaphorization of the symbol places the given
symbol into a negative register. Here red connotes the
totalitarian political regime that induce danger, control
etc.

Another chromonim that arouses interesting
interpretations is blue (I saw tall maidens/ with blue
breast and dark circles under their eyes / throwing their
babies / in the well of the sunset). In the poem it
circumscribes to the semantic axis degradation /
improvement of the ethical and moral matrix. The
fundamental axiological dimension of the text values
the symbol of the Virgin in the negative. We may speak
about a complete disjunction of the general-human
model of the "symbol" of the virgin throwing their
babies. — The gesture of throwing away the babies
offers a strong internal dramatism — the perspective
focuses on unbalanced angles which are pushed to
hallucinating limits. A similar gesture can be found in
the poem Mannequins (the volume Images on Kanta

Street, 2011) - Here: women throw their babies / on the
sunset window.

Referring to blue and its history (with a special
destiny, marked by profound cultural changes), M.
Pastoureau highlights its role in artistic and liturgical
practices, mentioning that for medieval lovers of color
"(...) nothing is too beautiful when it comes to God's
house. All techniques and supports, paintings, stained
glass, enamels, fabrics, stones, metal work are required
to make the church a temple of color, given that light,
beauty and richness required for the glorification of
God is expressed primarily through colors. Among
them, the blue plays an essential role from now on
because, like gold, blue means light, divine light,
celestial light, light that embraces everything which
was created. From now on, and for many centuries in
Western art light, gold and blue will be almost
synonyms" [7, p. 39].

Kandinsky speaks, for example, of the "gift of
depth” that blue has: "Blue possesses this gift first of all
theoretically, in terms of physical movements: 1.
Centrifuge, relative to the viewer, 2.centripet to its own
center. The same happens when we let blue act (in any
desired geometric shape) upon the soul. The inclination
of blue towards "depth" is so great, that it addresses
man as a call to infinity, waking his/her longing for
purity and ultimately, for transcendence. It is the color
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of the sky, as we imagine it when we hear the sound of
the word sky [15, p. 76].

In the same way in specialty literature they speak
about the almost audible vibration of colors, which bear
in themselves the sound resonances of musical
instruments, "In musical represention, notes Kandinky,
light blue resembles a flute and dark blue — a cello; the
more it deepens, the more it looks like the wonderful
sounds of bass; in the most profound and solemn tone
blue is comparable to the sound of the organ™ [idem,
p.77].

In the poetic universe of Nikita Danilov the color
images associated with femininity / woman (her
attributes) favor blue: Evening passed through the city
/a red man arm in arm with a blue woman / and both
wore their heads on their shoulders (Medallion (xy) ;
while women / with blue-blue hair / bent on the narrow-
narrow street / the archangel was sleeping / drunk on
the pavement /with its trumpet nearby/ being late to
announce wakening (Night Watch); Women dishevel
their green hair near the window / and colour their blue
lips in the bathroom (Time) You stay in azure / and
always watch me with serene eyes / from which so many
lilies, so many lilies arise (Azure - elegy).

Danilov's poetics is built on a complex symbolic
register, combining symbols of biblical, mythical,
bookish origin. The picture | saw tall maidens/ with
blue breast and dark green circles under the eyes/
throwing their babies /in the well of the sunset sends to
the biblical paradigm through the symbol of the Virgin.
The plural form of the noun evokes a ludic register,
omnipresent in Danilov’s poetry in the proximity of the
serious.

Why does N. Danilov choose from the multitude
of combinatorial chromatic possibilities namely blue to
put it in semantic relation with the virgin (or in Nikita
Danilov’s imaginary this attribute of female body
supports various color combinations: in the poem
Medieval blue occurs in combination with red (Breast
painted red); in the text Sentences. The parable of the
blind the combination is achieved with a lexeme
circumscribed to the semantic poetic field of green -
grass (Woman with breast like grass / where herds of
snails go up the hill at the sunset ). We note that only
virgins have blue breast in the poet’s imaginary. Here
we should point out that N. Danilov is considered "a
brilliant exponent, in poetry, of the medieval theme"
(loan Holban) and blue integrates perfectly into the
medieval paradigm as color of the Virgin. In this
regard, M. Pastoureau wrote: "Indeed, Mary was not
always dressed in blue. It was only in the XIl1th century
that western painting started to associate the Virgin
with this color which will become one of its mandatory
attributes: from now on, blue is used either on the
mantle (most frequently) or on the dress or - more
rarely - on all the clothing attire.

Earlier, on the icons, Maria could be dressed in
any color; it was almost always a dark color: black,
gray, brown, purple, blue or dark green. The dominant
idea was that of a color that expresses grief, mourning.
The Virgin was wearing mourning for her son who died
on the cross"” [7, p. 44].

The breast is, according to dictionaries of symbols,
a symbol of protection, of motherhood, of femininity,
of security, of resources (milk) [4, p. 213] which in
association with the symbol of the virgin configures the
symbol of gift, of offering (the supreme gift to the
world of his own Son to sacrifice) and the color
qualification of blue (blue breast) boosted by the
gesture of throwing babies into the well of the sunset in
the context of a historic totalitarian regime vandalized
of religious values and foreshadowed by the symbol red
wind - center of symbolization of the whole text means
giving up its essence, giving up faith. There is a
symbolic/ semic transfer between the terms virgins (...)
breast and blue: the chromatic seme [+ blue] specific to
the Virgin spreads on the lexeme breast which attracts
the symbolic connotations of the Virgin and establishes
syntagmatic contiguous space relations. In Danilov’s
poems blue is the color of spirituality, the Virgin being
the ultimate expression of faith. The syntagmatic
wealth of blue and red is really impressive. Blue (and
its variants light blue and azure) appear not only in
syntagmatic combination marked by the seme [+
spirituality], but also in contexts whose major tonality
is of spirituality. For example, the poem Aurul
inaltimilor: Atita, atita betie de sunete reci si
sublime/se inalta din trimbita ta, o serafime, o
serafime/ Aripile tale mai albastre decit eternele
zboruri/risipesc, prin spatii, uitatele spaime si doruri;
Se aude bataie de aripi dinspre intuneric, un Vuiet
albastru de sfere; Atita, atita betie de sunete reci si
sublime/se inalta din trimbita ta, o serafime, o
serafime,/ Pasdari albastre si cai fumurii se desprind din
calotele sfinte; Intreabd zapada, cornul albastru si
umbra/unde ti-e pasul si unde ti-e urma (Amurg (1); Si
iara si iarasi md inalt si cobor din azururi/coplesit de
inaltime, pururea pururi, o pururea... pururi; Ma
risipesc peste seard, peste ape intinse, peste albastre
finuturi; Caut un colt, o scorburd neagrd, o gurd de
canal in azururi/ sa ma ascund ca un sobolan ingrozit,
0 pururea pururi, o pururea pururi (Arpegii);
Buciumati in luna noud din buciume lungi si albastre
(Sarbatoare); Induntrul BISERICII NEGRE, sunete
limpezi, vibratii/se inaltau spre uriasele bolti, spre
vesnic seninele, sfintele spatii/ Acolo am stat si-am
privit linistiti, in spatele orgii/la care cintau ciungii ti
schiopiii/mutii §i surzii si orbii/ ne simteam pe deplin
linistiti, albastri, curafi, stravezii/pe bancile vechi, cu
ochii intorsi spre lumina de zi (Inauntrul biserii negre);
Ard si tremurd ades/in cea mai neagrd taind/pline de
un tainic ingeles/si o atit de clara spaima/ard si tulburd
seninul; trei picaturi iti vars pe sin/si alte trei pe frunte
si-n tarind/trei picaturi rasund prin senin/si-n ochii tdi
ca-ntr-o fintina (Ard mii de sfesnice); Se ficea senin,
tot mai senin/sub clarul albastru fata ta stralucea ca
un crin (Senin); Dedesubtul tau/ e adincul,
seninul/bolta nocturnd (Iluminare); In locul fiecdrui
cirlig/cinta albastrd privighetoarea (Peisaj cu ingeri
orbi); Intr-o zi vizut-am un turn/mare si-albastru/si
intr-insul/ pe blindul Daniil Sihastrul (Apus). Numele
Jucatorilor era/scrijelit pe lemnul de cedru/vulturi
mari albagtri se roteau/deasupra cregstetelor lor (Azur),
E verde aceasta casa albastrd, e rosu.
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In Danilov’s poems blue is also the color of
melancholy, which is revealed in the metaphor "my
blue dog" (Oh my blue dog / my yellow dog / my sad
dog / you always follow me (The dog of melancholy). In
his poetic universe blue falls into the paradigm of joy,
beauty, youth: The painter smiles through his teeth
yellowed by tobacco / and paints autumn as a blue
season; Paints autumn as a serene season; in a vessel
it has blue blood of the horse in a vessel yellow blood
of the bird / in another vessel, blood of a man, that is,
his own blood (Autumn landscape) — the autumn
landscape associated with rust takes on other shades of
meaning - of youth, of not getting old; Pictorul sta in
fata unei mari si picteazda marea./Deasupra marii se
tnalta un cer albastru si linistit. Pictorul isi inalta
privirea spre cer,/contempla in liniste cerul/ i asterne
pe pinza un alt cer/ la fel de linistit si de-albastru
(Peisaj marin). The ludic spirit, regardless of the logic
and freedom of creative imagination creates chromatic
images / suggestions that are sometimes absurd, yet
bearing symbolic message. We mean the recurrent
color oxymoron in Danilov's poetry, which proves a
defining element of the poet’s style. E.g: E verde
aceastd casd albastrd, e rosu acest vinat vint (Poem
alb); Cer albastru, cer rosu ca lacrima,/incet, incet te
intuneci! (Senin); Apele se clatina greu/pietrele se

inrosesc/de un  singe  albastru,  Nepamintesc
(Huminare); Soare negru, soare al sfirsitului,

lumineaza-mi cintul (Luna april); Un lacat negru e
soarele/un horn de urlet e luna (Medievala). We see
contrast effects in relation to several titles of the given
poems. The thematic fragmentarism (ludic, biblical,
mythical, bookish, symbolic) of N. Danilov's creation
are arranged in the structure of the poems following the
principle of a broken Kkaleidoscope, the unusual
syntagmatic  associations  prove this feeling,
impression.

In conclusion, we note that color is thoroughly
explored in the first volumes of N. Danilov; after that
color has a discreet presence until it gets to
quasiabsenteim. The vivid pictorial violence focus
poems in certain chromatic nuclei with deep structures
of meaning. Nikita Danilov's poetic universe is
populated by biblical, mythical, bookish characters,
captured in unbalanced states. Many of them deny their
own essence, bearing the stamp of a distorted destiny
suggested by means of color.

There are colors and motifs that occur in spirals in
N.Danilov's poems, but each time with other accents,
with deepening of meanings - returns with variations on
the same themes. N.Danilov's poetry does not burst in
chromatic harmonies. On the contrary, the atmosphere
of the poems vibrates in the rhythm of harsh colors,

violent red and black (mostly), blue and undoubtedly
stimulate exploration. There are no impressive stylistic
decantings. In terms of style, Danilov's poetry is of
disconcerting sobriety, focused on the brain mechanism
of the idea. Danilov’s poems contain extended
metaphors which often consist of a whole imaginative
text rich in symbolic structures.

Nikita Danilov's poems are genuine paintings
camouflaged under "a dense symbolic envelope". The
poet uses color not only to get an exclusively visual
spectacle, but also to prove that color can do anything
in poetry. Color becomes an active vehicle of
sensibility and ideas, oversizing / resizing the semantic
worlds that have been created.
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Abstract

The results of investigations of pre-start thermal preparation of automotive diesel engines and their influence

on fuel consumption are presented.
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B ycnoBusix HU3KHX TeMIepaTryp OKpyKarouen
Cpeabl CYIECTBEHHO CHIKaeTcs 3()(PEKTUBHOCTD IKC-
IUTyaTaluu TPAaKTOPHOM TEXHUKHU U3-3a 3aTPyIHEHHO-
CTH 3alTyCKa ABUTaTEJId U MOBBIIIEHHOTO pacxoaa ToIl-
JIMBa B MEPHOJ pa3orpeBa 0 ONTHMAIBHOW TeMItepa-
Typsl. VI3BeCTHBI pa3iu4HbIE CIIOCOOBI U TEXHUYECKHE
CpencTBa MPEANyCKOBOM MOArOTOBKH TU3EIbHOTO IBH-
raresst. OHAKO OHH TPEOYIOT GOJNIBIIMX JOTOTHHUTEIb-
HBIX PaCXO0JI0B CPE/CTB, TOIUTMBA U SHEPTHHU. B 1emnom,
KaK MOKa3all aHalIW3, NPEeIIyCKOBasi TEIJIOBasl MOJro-
TOBKa JU3eJIei aBTOTPAKTOPHOU TEXHUKH B OpPraHu3a-
LMAX arpONpPOMBIIUICHHOTO KOMILUIEKCA HaXOMUTCS
elle Ha OYeHb HU3KOM ypoBHe. [IpocToii mogorpes Mo-
TOPHOT'O Macja, BIOPBICKMBAEMOI'0 TOIIIMBA HJIM BO3-
Iyxa TpeOyeT 3HAUMTENBHBIX 3aTpaT M HE obecredn-
BAaeT, IIPU HU3KHUX TEMIEpaTypax, Ka4eCTBEHHOU Tell-
JOBOI NMOATOTOBKH, a B PsAJe CIIy4aeB, BeleT U K
MOBBIIIEHHOMY H3HOCY aurartens [1, 3].

[Inpokoe pacmpocTpaHeHUE MOTYIHIN INEKTPH-
YecKHhe MOJorpeBaTey, padoTaromue OT 3JIeKTpude-
ckoil cetu. IIpuHLMI UX NEHCTBUS OCHOBAH HAa HArpeBe
OXJTQXKTAIOMIEH KHUIKOCTH C TIOMOIIBIO 3JIEKTPOHArpe-
BaTeJILHOTO 3MeMeHTa. OXJaXJaromas >KUAKOCTh LIUp-
KynupyeTr Omnaromaps TepMOCH(DOHHONH KOHBEKIIUH,
JTUO0 JOMOHUTENBHO YCTAHOBICHHOMY IHPKYJIISIIH-
oHHOMY Hacocy. Tak ke HauOoJbllee pacnpocTpaHe-
nue B Poccun momyunim 3apyOexHbIe CHCTEMBI 110J10-
rpeBa kommanuit DEFA(Hopserus), Calix (ILlserwms) u
oTreuecTBeHHast kommnanus «JIunep». Hecmotps Ha mu-
POKOE IPUMEHEHHE M0JOOHBIX CHCTEM, OHU UMEIOT Iie-
JBIA PSIT CYIIECTBEHHBIX HEIOCTATKOB: HEABTOHOM-
HOCTB, TIO’KapOOINACHOCTh, OIACHOCTh ITOPAKEHHUS
JIEKTPUYECKUM TOKOM, OOJBIION pacxoj 3JIEeKTPO-
SHEPIHH.

B xauecTtBe cuctem npeanycKoBOi TEMI0BOM MOI-
roroBku (IITII) nBuTarens mIMpoKoe pacmpocTpaHe-
HUE MOJIYYUIIU U aBTOHOMHbIE oAorpesareiu. 13 uHo-
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CTpaHHBIX NPOM3BOAMTENEH ciexyeT BeIACTUTH \We-
basto, Eberspacher, u3 oredectBeHHbIX — «TeruiocTapy,
«DKI» u np.

B sToM citydae mocire 3ammycka moiorpeBaTens mo
KoMaHJe 0JI0Ka yIpaBieHHs TOIUTMBHBIA HACOC ITO/1aeT
TOITNBO U3 0aka TpakTopa B KaMepy cropanus. B mpo-
iecce CropaHusi TOILUTMBA BHYTPH IIOJIOIPEBATEIIS BbI-
JIeISIeTCsl TeIUI0Ta, KOTopas IepeaaeTcs yepe3 CTeHKU
TEIJIOOOMEHHHMKA OXJIAXKAAIOIIEH KHUIKOCTH AU3EIs.
Jlanee NUPKYJSIMOHHBIA HACOC MPOKAYMBACT OXJa-
JKTAOMIYIO KHIKOCTh TI0 MallOMy KOHTYPY CHCTEMBI
OXJIQKAEHUS JIBHUIATENIs,, IPOTPEBast €ro.

ABTOHOMHBIE ITOJIOTPEBATENM TOKA HE HAILIH
IIIPOKOTO IPUMEHEHHUS Ha AM3EISIX OTCUYSCTBEHHBIX
TPaKTOPOB U3-32 UX BBICOKOM CTOMMOCTH. boibiminm
HEIOCTATKOM SIBIISIETCSI TI0’KapOOIAaCHOCTh, OOIBIION
pacxoj TOIUIHBA, CIOXHOCTh MOHTaXa, IMOTpeOICHHE
SHepruu OOPTOBOH CETH TPAKTOPA.

Hamu Obuia paspaboraHa 3HeprocOeperarorias
CHCTeMa MpPEANYCKOBOM  TEMJOBOM  MOATOTOBKHU

(OCIITII) aBTOTpaKTOpPHBIX AM3eNIeH, MPAKTUYECKUH

4

He TpeOyromias AOMOJHUTENBHBIX 3aTpaT dHepruu [4,
5]. OHa npencTaBisieT COOOM TEIIOBOM aKKyMYJISTOP.
Ero peilictBe OCHOBAaHO Ha HAKOIUIEHHM TEILIOBOU
SHEpPTrHU BO BpeMs pabOTHI IBUTATEIN, €€ COXPAaHCHUH
1 JajbHEHIIEM UCTIOF30BaHUH IS TIOAOTPEeBA IBUTA-
TeNs Yepe3 HeKOTOPHIH HHTepBal BPEMEHH.

CHCTeMBI TPEJITYCKOBOTO IMOJOrPeBa, OCHOBAaH-
HbIC HAa MPUHIUIEC AKKYMYJIAPOBAHHS TEIUIOTHI, BBI-
MycKaeT Takke kKaHajackas pupma Centauru u poccuii-
ckas «ABToTepm». OJHAKO HAIl CIOCOO MPEamycKo-
BOTO TMOJOTPEBAa JBUTATENsl IO3BOJIAECT IIOBBICUTH
3¢ (EKTUBHOCTh UCIOJIB30BaHMSI TEIJIOBOTO AKKyMY-
nsTopa Omaromapsi KOPpEKIHH pacXofa TEIUIOHOCH-
TeNs B 3aBUCHMOCTH OT TEIUIOEMKOCTH MAaTepHajoB
JBUTATEIS, €0 TEMIIEPaTyPHl M OKPYKAIOIICH CPEIbl.

B mpomecce skcruryarammu DCIITII mBuraTtens
(YHKIHOHHPYET B TPEX pPEKAMax: HAKOIUICHWE Tel-
JOTHI (3apsAKa), XpaHEHUs] HAKOIUICHHON TEIUIOTHI W
pasorpesa aBurareis (paspsaka).

[MpunnumuansHas cxema DCIITII aBToTpakTop-
HOTO JM3€eJIsl PES/ICTaBJICHA HA PUCYHKE 1.

J 5 6

T '

=
\

COPOUHUME/ToHBIE UITHEL — — ——  3/7EK] MPUAECKUE /7,00[70[70

Pucynox 3. [lpunyunuanvhas cxema cucmemvl meniogol no02omoexu ogueamens: 1 - osucamens, 2 - d1exkmpu-
YeCKUll HACOC CUCmeMbl OX1axcoenus; 3 - oamuux memnepamypsi, 4 - 2onoska oaoxa; 5 - mepmocmam, 6 - pa-
ouamop cucmembvl OXAANCOeHUs 08Ueamenss, 7 - WMamuvill YUPKYJIAYUOHHbLIL HACOC, 8 - 2IeKMPOHHbIL OJI0K
ynpagnenusi cucmemotl; 9 - oamyux memnepamypbol HapyiCcHo2o 6030yxa,; 10 - mennosoii aduabamuueckuii akky-
mynamop 11 - paduamop omonnenus canona; 12 - cudpopacnpedenumenbHuiii KIAnaH.
DyHKYUOHUPYEm CIeQVIOWUM 00PA30OM.

B pexum 3apsiaku, npu JOCTUKEHUU JIBUTATENIEM
pabovero TEIIOBOTO peXKUMa, JATIUK TEMIIepaTypsl 3,
pacIoyoKEHHbBIN Ha TepMocTaTe 5, MoJAaeT CUrHaj Ha
AIIEKTPOHHBIHN OJIOK 8, KOTOPBIH 1mociie 00paboTKH CHUr-
HaJla T0JaeT MMITYJIbC Ha THAPOpACTIpeneInTeNs 12,
TE€M CaMbIM HaIlpaBJisis MOTOK ropsiueil oxjaxaaronieit
JKUAJIKOCTH, CO3J]aBaeMbli IITATHBIM HAcOCOM 7, 4epe3
TeruoBoi akkymyssTop 10. Ilpouecc 3apsiniku npoaon-
>KaeTcs 710 TeX Mop, MOKa MOKa3aHusl JaTyuKa TeMIepa-
TYpBI 3 Ha BBIXOJIC U3 TOJIOBKH Oyioka 4 mBuratens 1 He

CpaBHSETCS C TOKa3aHUSIMH JaT4MKa TeMIepaTypsl 3
BHYTPH TEIUIOBOTO akkymyisaTopa 10. B ciyuae moBsI-
[ICHUS 3HAYEHUS TeMIepaTyphl IBUTATENS BO3MOXHO
YBEIMYEHUS PAacX0/a OXJIaXkKAOMEH KUIKOCTH Yepe3
TETUIOBOM akKyMmyisiTop 10 3a c4er JOmOTHUTEIHHO
YCTaHOBIICHHOTO MJIEKTPUYECKOT0 Hacoca 2 MITH 7K€ pe-
TYJINPOBAHUE TEMIIEPATyphl MPOHUCXOJUT B INTATHOM
peXXrMe MOCPEACTBOM PAJHATOPa OXJIAXKICHUS 6.
Pexxum xpanenust. TeroBoit anuadaTnuecKuii ak-
KyMYJISITOp 32 CUET CBOMCTB €ro BEIECTBAa U XOpOLIeh
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TEIUTOBOH W30JSIIAN KOPITyca CIOCOOEH COXPaHATh
Tero 1o 72 yacoB u Oonee. [Ipu pexxume xpaHeHUS
rupopacnperenurens 12 3akpbeiBaeT KaHall, UAYIIUH K
TEIUIOBOMY aKKyMyJsiTopy 10, TeM caMbIM HCKITIOUYast
sBleHne TepMmocu(oHHOi KoHBekMU. (B Hactosmee
BpeMs BEIyTCS MCCIICTOBAHUA 110 ONTUMH3ANNHN aJHa-
0aTHYECKOTO aKKyMYJISITOpa W YBEIMYCHUE IITUTEINb-
HOCTH COXPaHEHUS TeIla).

Pexxum paspsiaku. J{MCTaHIMOHHO, yepe3 MyJbT
aBTO3allyCcKa WM 3a/JlaHMEM BpEMEHU dYepe3 OJIOK
ynpaBieHus 7 BKIIOYATh HOAOTPEB TEIJIOBOTO aKKyMYy-
JSITOpa M OTKJIIOYATh, TPH MOJHOM OCTBIBAHHMHU OXJIa-
JKTAI0MIast JKUAKOCTh B KOPITYCE TEIUIOBOTO aKKyMYJIsi-
Topa. CucreMa MepexonT Ha PEKUM Pa3psAKH Iepen
ITyCKOM JBHTATeIIs OCHE [INTENFHON cTOSHKH. [lepen
ITyCKOM JIBUTATENS 3JICKTPOHHBINA OJIOK 8 mojaer cur-
HaJl Ha JJCKTPUYECKUH HAacoC 2 M THAPOpACIpeaeTi-
Tenb 12, TeM caMbIM HAaYMHACTCS IUPKYILAIUS O0XJIa-
JKJTAIOILEH J)KUIKOCTH B CUCTEME JI0 TeX I0p, TI0Ka TeM-
neparypa Ha BBIXOJIE U3 TEIJIOBOTO akkymyinsaropa 10
HC CTAHCT paBHOﬁ TEMIIEPATYPEC Ha BBIXOE€ U3 I'OJIOBKU
65oxa 4 neurarens 1. DIeKTpOHHBII 6JI0K yrpaBiIeHUs
8 crmocoOeH U3MEHATh PacXo]] TCIUIOHOCUTENS s 00-
nee 3P PEeKTHBHOTO 3a00pa TeIIa M3 TEIUIOBOTO aKKY-
MyJsTopa 10 B 3aBUCHMOCTH OT CHTHAJIA, TOJTy4aeMOT0
¢ JaT4yuKa TEMIEPATYpbl OKpykaromen cpensl 9. Tak
K€ HAKOIUICHHYIO TEIUIOTY MOXKHO HCIIONIB30BATh IJIS
o0orpeBa KaOMHBI TPAKTOPa HAIIPABHUB TEILIOBON MOTOK
B panuatop oronurens 11 [4].

Hamu 6I)IJ'II/I MpOBEACHBI UCCIICAOBAHUS T10 BBISAB-
JIeHHI0 YPPEKTUBHON CXEMBbI MMOIBOIA TEIJIOTHI K BO-

I T
60

ISTHOM pyOarike au3enbHOro nBurarelns. [Ipeasapwu-
TenbHO B mporpammHoii cpene SolidWorks Owima co-
3aHa TPEXMEpHAs MOAENb IBHIATENs (32 MPOTOTUI
ObuT TIpUHAT Am3ensb J[-243) ¢ pa3muIHBIMH CXEMaMH
TIOJKJTFOYEHHS TETTIOHOCHTENS K JBUTATEIIO.

JIIIst OIeHKH aneKBAaTHOCTH CO3JAaHHOM MOJIEIH
HaMy OBUIM TIPOBEJCHBI CPABHUTEIBHBIE HWCIIBITAHUS
MIpOrpeBa Ha TPEXMEPHON MOJIENTN U HEIIOCPEICTBEHHO
Ha JIBUTaTene.

Jns  mpoBeneHus: 1abOpaTOPHBIX  UCIIBITAaHHUH
Obu1a coOpaHa ycraHoBKa Ha 6ase Tpakropa MT3-82 ¢
nuzeneM /1-243. B nabopatopHoii ycTaHOBKE HCIIOJb-
30BAJIUCh LUPKYJIALMOHHBIN Hacoc 75.3780.11.03 npo-
mBoactBa OO0 «ABTOPHTM», aHAIOTOBO-IIU(PPOBOU
npeobpasosarens ZET210 ¢upmer ZetLab, pacxomo-
Mep CI'B-15 OO0 ITIK® «BETAP», xpomens-Kkomene-
BbI€ TEPMOIAPHI, ANEKTpOHArpeBarens 1,6 kBT.

[Tpn mpoBeneHNN MMHUTAIMOHHBIX U J1abOpaTop-
HBIX MCIBITAHMH OLICHMBAJMCH: TEMIepaTypa oXJja-
JKJIAIoIIeN KHUJIKOCTH Ha BXOJe B JBHraTens (1) u Ha
BBIXOJIE U3 Hero (2), TeMIeparypa Bo3ayxa BHYTPH IH-
TUHIPOB (3)pUCYHOK 2.

B xozxe mpoBeneHHOro 00O0OIIEHHOTO aHaK3a C
HaJIOXKEHUEM JIPYT Ha PYyra pe3ynbTaToB IMUTAIIH Ha
TPEXMEPHON KOMMBIOTEPHON MOJENN B NPOrpaMMHON
cpene SolidWorksu nabopaTopHbIX HCIBITAHHUIA HEMO-
CPE/ICTBEHHO Ha JBHraTesie ObUIO yCTaHOBIEHO, UTO
XapaKTep M3MEHEHHS TEMJIOBOTO COCTOSHHS IPH IPO-
TpEBE CO3JaHHOIN TPEXMEPHON MOJEIH ABUTATEINS CO-
OTBETCTBYET C IOCTaTOYHOM TOYHOCTHIO (3-5%) u3me-
HEHHUIO TEIUIOBOI'O COCTOSIHMSI IIPU MPOTPEBE pealib-
HOT'O JIBUTaTelis IIPH J1a00PaTOPHBIX UCITBITAHUSIX.

[
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Pucynok 2 3asucumocms memnepamypvl menioHOCUumens on OIumenbHoCmu npozpesa osueamens: 1 —na
6xo0e; 2 —Ha vixode, 3 — cpeOHssL memnepamypa 6030yxXa 6HYympu YuiuHoOpoe 08ueamest, MoHKue JUHUU — pe-
3YIbMAmMbl UMUMAYUOHHBIX UCHLIMAHULL, MOJICMble — Pe3yIbmamyl 1a60PAMOPHLIX UCHIMAHULL.

[TonydeHnHble [aHHBIE CBUAETEILCTBYIOT O BBICO-
KOH JTOCTOBEPHOCTH PE3yJbTAaTOB UMHUTALMOHHOW HC-
CJeI0BaHUI Ha CO3IaHHON TpeXMEpPHOH MOJETH U MO-
3TOMY JallbHEHIIee UCCIICAOBAaHIE OBUIH MPOBEICHBI B
nporpammHuoi cpexae SolidWorks.

W3menennii cpenHell TemmepaTypbl BO3ayXa
BHYTPH LWJINHAPOB ABUraTeis IpU UMHUTAI[MOHHBIX U
71a00pAaTOPHBIX UCIIBITAaHUAX IPU OJIMHAKOBOM 3aKOHE
HM3MEHEHMS 3aMETHO OTIMYAIOTCA 10 BEIUYUHE (BO3-
MOXKHO BJIMSIHUE U3IY4EHHUS C TMOBEPXHOCTH CTEHOK
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[IMHAPOB HA JAaTYUKHU TEMIIEPATYPHI TP UX OTU3KOM
PAacCIIONIOKEHIH K CTCHKaM HIMHAPOB M HETOYHOCTh
pacTIONIOKEHHUS TaTYMKOB TEMIIEPAaTyphl BHYTPH ITH-
JUHAPOB MPH Ja00PATOPHBIX UCTIBITAHUIX).

JanmpHelimue wuccinenoBaHus OBUIM TIPOBEACHBI
UL OIEHKH A(PQEKTHBHOCTH TPOTpeBa IH3EIHHOTO
JIBUTATEIIS B 3aBUCHMOCTHU OT CXCMBI MTOIKITFOUCHHUS CH-
CTEMBI MPEIITYCKOBOW TEIJIOBOH MOrOTOBKH.

KoHcTpykius paccMaTpuBaeMOro JU3EIbHOTO
JIBUTATEIIS TTO3BOJISICT BEIOPATh HECKOJIBKO TOYEK MO/~
kirouenus (touku A, B, C, D, E, pucyHok 3). B xaue-
CTBE BO3MOXHBIX CXEM MOJKIIFOYCHHUS OBLIH PAcCMOT-
pensl cnenyroutue Bapuantsl: C-B, B-C, A-C, C-A, A-
D, D-A, B-E, E-B. [Ipyrue xoMOHHAIINHN HE paccMart-
PHUBAITUCH W3-32 MaJIOW BEMYHHBI IIHPKYIUPYIOIIETO
KOJTbIIa.

[Tpu BEITOTHEHNH HMMUTAIMOHHBIX UCCIICTOBAHUN
B mporpammHoii cpene SolidWorks ObutH 3a1aHb! ciie-
IOYIOIIHE yCIOBUS: Ha BXOZE B PyOaIIKy OXJIAXKICHUS -
pacxon temnonocurens Q = 0,4 kr/c, HagapHas TEM-
mepatypa TeruioHocurens +80°C, HayaipHBIE 3HAYE-
HUSL TEMIIEPaTyphl BCETO NBUTATENS W OKPYXKAroIei
cpeast —20 °C, Ha BBIXOJZE - aTMOC(HEPHOE NABJICHUC
101325 ITa. TenioBoi NOTOK ¢ TOBEPXHOCTH CMOJIEIH-
poBaHHOTO Harpepartenst coctaBisul 1,6 kBt. [{ns mo-
BBIIICHHS TOYHOCTH PAacyeTa TAKKE YIUTHIBAIUCH TCII-
JI00OMEH C OKpy’Karomled cpelol M IIepoXOBaTOCTh
MOBEPXHOCTH. Matepuanbl JeTaneil IBUTATeNss COOT-
BETCTBYIOT aHayoraM. [IpOIOIDKHTENFHOCTh TEIIO-
BOI'O BO3JEHCTBUS cOCTaBWja AT MUHYT. B 3D-mo-
JeN JIBUTATENI IOPIIHH PACIOJOXKIIN HAa OTHOM
YpOBHE, COOTBETCTBYIOIIEM ITOJIOBHHE €0 X0aa. AHa-
JIOTUYHBIC YCIIOBUS OBUIM CO3JaHBI W TP JabopaTop-
HBIX HCIBITAHIAX HEITOCPEICTBEHHO HA BHTaTene|2].
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Pucynox 1. [punyunuanvras cxema osueamens J{-243: 1 — 610k yurunopos;
2 — eonoeka 6noka; 3 — mepmocmam,; 4 — YyupKyIAYUOHHBLI HACOC, 5 — paouamop cucmemvl OXaaicoeHus; 6 —
paouamop omonumens kabunsl, mouku A, B, C, D, E - mecma nooxuouenuss menioHocumens.

ITo pe3ynbTaTaM NPOBEICHHBIX CPaBHHUTEIBHBIX
UCCIICIOBAHUH Pa3INYHBIMU BapHaHTaMH MOJAKIIOYe-
HHS TIPEITyCKOBOTO ITOJOrpeBarelisi ObUIM yCTaHOBIIe-
HBIM3MEHEHUS TEMIIEPATypbl CTEHKH THIIB3bI KaXKIOro
LHJIAHIpA.

HanbGonee >dpdexTHBHEIM 110 BpeMEHH U PaBHO-
MEpHOCTHU TPOrpeBa 0Ka3ajoCh MOJIKIIOYCHUE TEIIO-
Hocutesst mo cxeme C—B (Bxom — B 0J10Ke HUIMHIPOB

Y HUPKYISIIIUOHHOTO HACOCa, BEIXOJ — B TOJIOBKE OJIOKa
OWIMHAPOB CO CTOPOHBI TepMocTarta).PasHuma Temrre-
paTyp MeXIy MIIMHApPaAMH HE TPEBHIIIaia J1Ba Tpa-
Jyca Ha TIPOIOIDKEHUH BCETO MCITBITAHMS.

I'paduk m3MEHEHUS TEMIIEPATYpPHI IO CXEME IO~
KIIOYCHHUsT TeIuioHocuTens Kk asurarento C—B mpex-
CTaBJICH Ha PUCYHKE 4.
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Hcnonp3oBanue TEIUIOBOT'0aKKYMYJISTOPAIIIST
MPEITyCKOBOTO MOA0TPEBa ABUTATEINs aKKyMYJIHPOBa-
HHEM U BTOPHUYHBIM HCIOJIb30BaHUEM TEILIOBOH JHEp-
THH CaMOTO ABUTATENS HOAKIIOYEHHEM 0 ONTHMANb-
HOHM cXeMe I10Ka3ao BEICOKYIO 3(h(eKTHBHOCTE.

OKOHOMUYECKHH 3P (PEKT OT CHCTEMBI TPEAITYCKO-
BOM TEIUIOBOI MMOJTOTOBKH AM3EIHHOTO JIBUTATENS [0~
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B nemom, criegyeT oTMETHTB, UTO SHeprocoepera-
[0Iasi CUCTeMa MPEANYyCKOBOM TETUIOBOW MOATOTOBKH
JU3EIBHOTO IBUTATEIS HAIeKHO 00eCTIedrBaeT HaKOII-
JICHWE, XpaHeHHNe U BTOPHYHOE MCIIOIF30BaHHE TETIIO-
BOM PHEPTrUHM CaMOTO IBUTATENS W TO3BOJIIET COKpa-
TUTH BpeMs pazorpeBa AW3eJs IO ONTHMAaIBHOTO Tell-
JIOBOTO peXuMa U, KaK CJEeICTBHE, TOBBICUTD
3(h(HEeKTUBHOCTh CAMOTO JIBUTATEIS, CHU3UB PAaCXOIbI
TOTUIMBA Ha 3aIycK  ero mnporpes 10 20%.
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XAPAKTEPUCTHUKA CUCTEM U TIAPAMETPOB INIOJJAYHA CMA3KH B LIUJINH/IPHI
CYJIOBBIX JU3EJIEN

Kanouoam mexnuuecxkux nayk, ooyenm. Hayuonanvuoiii ynusepcumem “Ooecckas mopckas akaoemust *,

JloBuaenxo HO.H.
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DESCRIPTIONS OF THE SYSTEMS AND PARAMETERS OF THE LUBRICANT SUPPLY TO THE
MARINE DIESEL ENGINE CYLINDERS

Dovydenko |

PhD, Marine Engineering, associate professor. National university “Odessa maritime academy”, Odessa.

AHHOTAUUA

B cratee MPEACTABJICH aHAJIU3 NPOLECCCa CMa3bIBaHUA HUIMHAPOB CYJTOBBIX }11/136.]'[6171. OTMeueHbI OCHOBHEIC
HEOCTATKU CYIIECTBYIOIUX CUCTEM CMa3bIBaHUA HUJIUHIAPOB I[H36H6ﬁ 1 HaIpaBJICHUA 1O UX COBEPUICHCTBOBA-

HHUIO.
Abstract.

Marine diesel engine cylinder lubrication has been analysed. Main shortages of the existing lubrication sys-
tems have been highlighted and the ways of upgrading them have been pointed out.

KiroueBble c1oBa: Cy,I[OBOP'I AN3¢CJib, CUCTEMA CMa3bIBAHWS HUJIMHAPOB ,ZlI/ISGJ'IGﬁ, HUJIMHAPOBAA BTYJIKA.
Keywords: marine diesel engine, lubrication system, cylinder line.

Cucrema MacjomnoJa4yv B HUJIMHAPBI CYTOBBIX U~
3eJIei COCTOUT W3 MHOTOILTYHXEPHBIX HACOCOB-ITyOpH-
KaToOpoB, TPyOONPOBOJOB, IITYIEPOB C HEBO3BparT-
HBIMHU KJIalTaHaMHW W MacCJIOpacCrlpeaACIUTECIbHbIX KaHa-
BOK Ha 3epKajie IUIMHAPOBOW BTyNKH. OHa JOJDKHA
obecrieunBaTh JI03MPOBAHHBINA 1 CBOEBPEMEHHBIH 1101
BOJI Maclia B IIWJIMHAP JIBUTaTEIs.

OnHUM N3 OCHOBHBIX Y3JIOB CHCTEMBI MaclIOIO-
Jlauyl SIBJISETCSl JTyOPHKAaTOp, KOTOPBIA NpeTHa3HaueH
JUISL CO3/IaHNUS B CUCTEME JIABIICHHS Maclia, TIPEBbIIa0-
miee Jr000e MPOTHBOJABICHNE, ICHCTBYIOIIEE U3 IH-
JIMHAPA WU YCUIIUE 3aTSKKU NPYKWHBI HCBO3BPATHOT'O
KianaHa mrymepa. [IpoBepka paboTocmocoOHOCTH Ty-
OpuKaTOpa 3aKIIOYaeTCs B ONPEACIICHUN MPOU3BOIU-
TENBHOCTH IpH npoTruBoaasieHnu 7 — 10 MIla u npo-
Ka4YKE€ MPH OTKPBITOM MUIUHIPE. YuuteiBasg ClI0X-
HOCTh JIMHAMHUKH TPOLECCOB, MPOTEKAIOLINX y cpe3a
MacJIO0NOABOISIIMX KaHAJIOB BO BpeMsi pabOTHI ABUTa-
Telsl, Hoxo0Hast MPOBEpKa HE OTPaXKaeT ACHCTBUTENb-
HOM KapTHHBI paboThI JIyOpHUKaTOpa U BCeil CII0KHOCTH
MPOLIECCOB, MPOUCXOAIINX B HAPHETATEIILHOM TPaKTe.

K cymectByromum JTyOpUKaTOPHBIM CHUCTEMAaM
CMa3bIBaHUA UJIHWHAPOB }IBI/IFaTeHef/'I IIOMHMMO CO3Ja-
HHs BBICOKOI'O OAaBJICHHA Macjla B HAr"HeTaTCJIbHOM
TpyOOINPOBOJIE, MPEBHIIIAIOIIETO JTF000E MPOTUBOIAB-
JICHHE Ta30B, MPEIbIBISICTCS TpPEOOBaHHE ITOAYH
CMa3K{ B pailoH BEPXHUX MOPIIHEBBIX Koiell. Mcxoms
U3 3TOTO, CUCTEMbI CMAa3bIBAHUS IMIHHIPOB IPUHITO
JIEITUTh HA CUCTEMBI, Y KOTOPBIX XOJI IUTYHXKepa JIyOpH-
KaTropa CHHXPOHU3UPOBAH C XOAOM IOPIIHS, U CH-
CTEMBI, HE IMEIOIINE TAKOH CHHXPOHU3AIIHH.

OcyIecTBIeHre HEMPEPHIBHON 3aMEHbI 0Tpado-
TaBIIETO Macjia CBEeXeW Mopmueld W TMojaaep KaHue
CBOMCTB MacJISTHOM MJIEHKH Ha 3epKajie IMINHIpA BO3-
MOKHO IIPH PETrYJISIPHOM, PaBHOMEPHOM M OJHOBpE-
MEHHOM IIOCTYIUICHHH CMa3KH Yepe3 BCe MaCIONOBO-
JAIIE OTBEPCTHUA.

B M3BECTHBIX TyOPUKATOPHBIX CUCTEMaX IOoAadya
OTMEPEHHOMN IUTYHXEPOM TOPIMK MAacia B INTYLEPHI
OJTHOTO IMJIMH/PA IPOUCXOINUT B PA3THYHBIC IEPUOIBI
BPEMCHH, U ¢¢ BEJIMYMHA COCTABISCT BCETO JIUIIbL HE-
CKOJIBKO KyOmueckux MwmwutuMmerpoB (6-8). Kpome
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TOTO, TIEPUOJ MEXAY ABYMS HarHETATCIHHBIMH XO-
JaMH TUTYH>Kepa JIyOpuKaTopa, B 3aBUCUMOCTH OT KOH-
CTPYKIIMH €0 TPUBOAA (TUIIA IBUTATEINA), HAXOTUTCS B
JMara3oHe OT ABYX JI0 BOCEMH 000POTOB KOJICHIATOTO
Baya. OpraHu30BaTh B JAHHBIX yCIOBUAX IIPOIECC pe-
TYJSIPHOTO, a TeM 0oJiee paBHOMEPHOTO MOCTYIUICHHUS
Macja B LMJIMHJID JBUraTeNs CYIIECTBYIOIIMMH Mac-
JIONOJAIOIUMHU YCTPOUCTBAMHU JJOBOJIBHO CIOXKHO.
PaccmatpuBast cuctemy B II€JIOM, CIeIyeT OTMe-
TUTh Pa3IN4Ms HE TOJIKO KOHCTPYKTUBHOTO HCIIOJTHE-
HHUS JyOpHKAaTOpPOB, KOTOPbIE OTIMYAIOTCS YHUCIOM
HACOCHBIX cekiuii (B 2-3 pa3a), 00bEMOM HarHETATEIb-
HBIX Topuuii (B 5-6 pa3) u 4acToToil pabodnx XOI0B

IyHxkepa (B 3-8 pa3), HO U OCTaJbHBIX €€ DJIEMEHTOB.
Hanpuwmep, Ha gBUTraTessx, HAXOIAIMUXCS B 3KCILTya-
TaIuH, MOXKHO BCTPETUTH Oonee 10 BapraHTOB coueTa-
HUSI ITYLIEPOB 1 KAaHAJIOB B CTEHKE BTYJIKH LIWJINHIPA,
OTIINYAIOIIUXCSI OCHOBHBIMU T'€OMETPHUIECKIMH Xapak-
tepucTukamu [1, ¢. 4-10]. MacnopacmpenenuTenbHbie
KaHaBKH, TPEJCTaBIIIONINE IOCIeHee 3BEHO Mac-

JIOTIOJIBOJIAIIETO TPAKTa CUCTEMBI, OTIMYAOTCS PacIIo-
JIO’KEHMEM Hauasa BEeTBEH OTHOCHUTENILHO Cpe3a BBIXO/-
HOTO OTBEPCTHSI, NPODUIIEM MONEPEUHOTO CCUCHUS U
pa3sMepaMu X dJIEMEHTOB, puc.l, Tabi.1, puc.2.

A
Y
Puc. 1. Dnemenmor maciopacnpeoerumenbblx KAHABOK.
Hwxke mpencrtaBinena Tadbuuia 1 reoMeTpUUSCKUX
XapaKTePUCTUK MaCIOPaCIPEICIUTEIILHBIX KAHABOK.
Tab6mumal.
Ha puc.1 D, Mm d, Mmm L, Mmm a, MM b, mm a,°C e, MM
Ne
1 16 7 326-336 11 50-60 15 0-6
2 10 3 330 4 55 25 0-6
3 4 3 340 4 50 15 0-6
4 3 3 350 4 18 5 0-6
5 16 7 280 11 48 15 0-6
6 3 3 293 3 20 6 0-6
7 13 11,5 200 6 35 13 0-6
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Puc.2. Macnopacnpeoerumenvhvie kanasku cyooswvix /[BC.

OueHnts paboTy CyHIECTBYIOMNX JIyOpHKaTOp-
HBIX CHCTEM MaclIOINojaqyl MOKHO Ha OCHOBAaHHMHU aHa-
JIM3a BCEro Mpolecca MOCTYIUICHNS Maclia OT JIyOpHKa-
TOpa K 3epKayly IMJIMHApa BO BpeMsl pabOTHI JBHra-
Tenda. OTOT IIpoIlecc CIeAyeT paccMaTpuBaTh II0
y4acTKaMm:

- IBID)KEHHE Macia OT IUTyH)Kepa JTyOpHukaropa 10
HEBO3BPATHOTO KJIAMlaHa MITYIEpPa;

- IBIDKEHHE Macjia B MAcJOMOIBOJAIIEM KaHale
32 HEBO3BPATHBIM KJIAIIaHOM JI0 CPe3a BBIXOAHOTO OT-
BEPCTUS Ha 3epKalie HUIUHAPA;

- IBIDKEHUE Maclia 3a CPE30M OTBEPCTHSI.

N3yuenue xapaxrepa IBHKEHUS Macjia Ha THX
ydacTKaX MO3BOJMIIO NOJIYYHUTh HOBBIE PE3YJbTATHI,
KOTOpPbI€ NPUHIMIINAIBHO W3MEHWIH TPaJULIMOHHBIE
MpeJICTaBICHUs O TIpolecce Macionoaauu [2, ¢.14-23].

OCHOBHBIE PE3yNbTaThl ATHX MCCIEOBAaHUH Clie-
JTyIOIITHE:

1. JlaBneHue, BO3HMKAIOIIEE B HAIHETATEIHHOM
TpyOOIPOBOE Tepe]] HEBO3BPATHBIM KJIATIAHOM INTY-
nepa, He mpessimaet 0,3-0,95 MIla, mpu npoTHUBO1aB-
JICHUM Ta30B Yy cpe3a CMa30uHbIX oTBepcTuit 1,5-2,5
MlIla, To ecTb TyOpPHKATOPHYIO CHCTEMY CMa3bIBaHUS
JBUTaTeNlell Henb3s OTHOCUTh K CHCTEME BBICOKOIO
nasnenusi. CieoBaTenbHO, OTKPhITHE 00paTHOTO Kia-
MaHa BO3MOXKHO TOJNBKO NpH MaJeHUM [ABJICHUS CO

CTOPOHBI IIMITMH/IPA IO BETMYUHBI MCHBIICH, YeM JaB-
JICHHE TIepe]T KIamaHOM.

Kpome Toro, OTKpBITHE KJIalIaHa MOKET IIPOUCXO-
JIUTH HECKOJBKO pa3 Mocie MOogaul ITyHKEPOM OTMe-
PEHHOI MOPIHMHK Maciia, YTO 00YCIIOBIEHO PE3YIbTaTOM
UMITYJECHOTO BO3JICHCTBHSI Ta30B CO CTOPOHBI ITWJINH-
JIpa U YaCTUYHO — aKKyMYJHUPYIOIIEH CIOCOOHOCTH
TpyOONpPOBO/Ia, UMEIOIIIETO 3HAYUTENLHYIO JITUHY.

2. OrtkpbiTHE OOpaTHOrO KianaHa He O3Haydaer
MOCTYIUUICHHE MacJia U3 CMa304HBIX OTBEPCTHH, TOCKO-
JIbKY JI€WCTBUTENbHBIH MOMEHT €ro BbIXOJa K Iape
“KOJIBLIO-BTYJIKA * OIpeneisieTcsl B3auMOJEHCTBUEM
MEPEMEHHOI'0 JaBJE€HMsI Ta30B C MAaciioM, Haxons-
MMCSl B KaHaje MeEXJAy HEBO3BPAaTHBIM KJalmaHOM
TyLEepa U CPe30M MAacCJIONOJBOJASILIEIO OTBEPCTHUS.
Hayaino oTkpeITHS KJIaniaHa 1 MOMEHT BbIX0Jla Maciia B
OWIVHIP pa3AeieHbl MEPHOIOM, COCTABISIONIUM Je-
CSITKU TPaJyCOB TIOBOPOTA KOJIEHYATOTO BaJa.

3. ®opmupoBaHHE MPOIECCa MCTCUCHHS Macia
MIPOUCXOJUT Ha YYacTKe 3a HEBO3BPATHBIM KJIallaHOM
MTyLEpa, ¥ XapakTep 3TOTO Mporiecca B 3HAUUTEITHLHOM
CTETNEeHH 3aBUCUT OT FEOMETPHUH YKa3aHHOTO y4acTKa, a
TaK)Ke€ OT BBICOTHI PACIIOJIOKEHUSI TOUEK CMa3bIBaHUS,
KOTOpasi, IpU MPOYHX PAaBHBIX YCIOBUSX, ONPEAEIIIeT
YPOBEHB JTaBJICHUS I'a30B, ICHCTBYIOIINX B 001aCTh Ka-
Hana.



Norwegian Journal of development of the International Science No 8/ 2017 53

4. Bpxon Macia Ha 3epKajio IMUIHHIpPA MTPOHUC-
XOIWT B T€ MEPUOJBI, KOTJa JaBJICHHUE Ta30B y cpe3a
KaHaJa majaeT. JTo MaJieHue MPOUCXOANT ABAKIBI Ha
KaXIoM 00O0poTe KoJieHJaToro Baja. Ha cxartum — ¢
YXOIIOM TIEPBOTO KOMIIPECCHOHHOTO KOJBIA BEIIIE
CMa309YHBIX OTBEPCTUH U Ha PACIIUPEHUH — C HA9aIoM
HepeMeIleHH s IEPBOTo KOJIbIIa 1101 OTBEPCTHE, pHC. 3.

P,

5. Ilpomecc ucTeueHMs Macia W3 CMa304HOTO
OTBEpPCTHS] YacCTO COMPOBOXKIAETCS SIBJICHUEM ‘‘BbI-
Opoca “.

“BeIOpoc ““, To eCTh METaHHE B OJIOCTH IIIMHIPA
YaCTH Macja pacIuPSAIOIUMICS B KaHAJIE Ta3aMHu, B-
JSIETCSl  CIEACTBHEM HECOBEPIICHHON KOHCTPYKIIHU
HarHeTaTeJIbHOr0 TPAKTa 32 HEBO3BPATHBIM KJIALIAHOM
U BO3ACHUCTBUS yJapHBIX HMITYJIbCOB JaBJICHUS Ta30B
CO CTOPOHBI IIUIHHJPA.

| P

E

\
A 7.

C

- P
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180°

3600 D 180°

Puc.3. @azvl nooauu macaa 6 yurunop ogueamers.

Matoe “BpeMs - cedeHHE* HEBO3BPATHOTO KJIa-
MaHa, 3HAYUTEIbHBII 00BEM KaHalIa 32 HUM, TIPEBbIIIa-
IOIMHA B JECATKH pa3 00BEM IOCTYHArOIIEH MOPITUH
Macia, pe3Kue Mepexosl o JIHHE KaHala, OTIHYaro-
IIMEeCs Pa3IMIHBIMU AHAMETPaMHU, IEPHOANTHOCTD T10-
Jlad 1 [MOCTOSTHHOE COO0IIEHHEe KaHaja ¢ IIMHAPOM He
MO3BOJISIIOT MOJHOCTBIO 3aIOJHATH MacIIONOAAIOMINI
TPaKT 3a KJanaHOM, YTO IPUBOJMUT K 0Opa3OBaHMIO B
KaHaJie ra30BbIX MosiocTel. Bo3zelicTBue yaapHbIX HM-
MYJIbCOB I'a30B 00YCIIABJIMBAET CHKATHE U PACIIMPEHUE
“ra3oBbIX MOAYLIEK', YTO MPUBOAUT K BO3BPATHO-IIO-
CTyHaTeIbHOMY JABIDKCHHMIO Macia. [Ipm cxatum
(yuactku C m [ — puc.3.) ra3omacisiHHasi CMeCh JIBU-
KETCSl B HAIPaBJICHWH OT 3epKajia B IIyOp KaHama, a
MY pacIIMpeHNH “Ta30BBIX MOAyIIeK  (yaacTku A u B
— puc.3.) Macio JBWKETCS B HAIIPABJICHUU K 3epKaly
BTyJKH. Yepe3 HEKOTopoe Bpems, HeoOXoamumoe st
nepemMelieHus (poHTa Maciia o KaHaly ¥ JIOCTHXKEHUS
UM Cpe3a OTBEpPCTHs, HAUMHAETCS MNPOILECC BBIXOJa
Mmacia B nuuHAp. [Tpu aTrom Oonbmiast yacts ero (mo-
cyie Bo3JelicTBus umnyisca P2, yaactok B,puc.3) BbI-
OpacbIBaeTcsi ra3aMu CO CKOPOCTBIO, JOCTUTAIOIIEH
5M/c, Ha TIOBEPXHOCTH, TEMIIEPATYpa KOTOPBIX MPEBBHI-
maet 400C, rae oHO cropaer, mpeBpamiasch B Harap,
“HTeHCUpUIMpyromwmii u3Hoc aeraiei LT, a Takxe B
MOATIOPIIHEBYIO TIOJOCTh (TOCIE BO3ACHCTBUS HM-

nynesca P1, yaactok A, puc.3.). OcraBiieecs mocie Bbl-
Opoca Macio CTeKaeT Mo 3epKayly BTYJIKH (ydacTok E,
puc.3.).

CrnenoBarenbHO, MAaciio IMOCTYNAeT B IMIMHIP
JBUTATEN M0 NPUHIMIY OS3HAIIOPHOTO TE€YEHUS WU
nojaercs razaMmu. McreueHne Macnia 3a cpe3 Maclono-
JBOJSILETO OTBEPCTHSI MPOUCXOIUT, KaK MPaBUIIO, IPU
3aKpBITOM KJallaHe MITyllepa U HEMOABMKHOM ILTYH-
xepe sryopukaropa. To ecTb, JTyOpHKAaTOpHI BBIIOJ-
HSIOT JIMIIb (DYHKIMIO J103aTOPa U MOAKAYMBAIOIIETO
YCTPOMCTBA, NEPUOJUUECKU MOMOIHAIOUIETO MOJ OT-
HOCHTEJIFHO HEBBICOKMM JaBJICHHEM CBOEOOPa3HYIO
peaKamepy, KOTOPO# SBISIETCS] KaHaI JOBOJIBHO CJIO-
KHOHM (pOPMBI, 3aKIFOYCHHBIH MEXTy KJIAIaHOM IITY-
1epa M 3epKajoM HUIHHAPA.

Bceskas cHHXpOHM3aINS JTyOPHUKATOPHBIX CHCTEM
CBe/IeHa K HyJIO IPOIECCaMHt, IPOUCXOAAIINMH B 3TOM
pegkamepe.

CrenoBartenbHO, HEOOXOIMMOCTH B HCIIOJIB30Ba-
HUU JOPOTOCTOSIIIUX M CIOXKHBIX MO KOHCTPYKLUHU
MHOTOILTYH>KEPHBIX HAcOCOB C INPELHU3UOHHBIMU Ia-
paMu, KaKUMH SIBJISIIOTCSI JTyOpHKaTOPbI, HET.

Ha ocHOBaHMU MOTTy4EHHBIX BBIBOJIOB COBEPIIIEH-
CTBOBAaHHE NPOLIECCOB M CHCTEM MACJIONOAA4Yd B LU-
JMHAPBI ABHUTATENC 0Openo ONpeneleHHYI0 Halpas-
JIEHHOCTb. bbutn paspaboTaHbl ONTHMalbHBIE TEOMET-
pHUYECKHE XapaKTEPHCTUKW 3aKIANaHHOW IIOJIOCTH,
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UCKITIOYaroIue BeIOpoc Macia [3, ¢.15-22], [4, ¢.26-
29].

HckimoueHre BeIOpOca MO3BOJIMIO 3HAYUTEIHHO
CHHM3UTh PACcX0/1 Macia u 0oJiee palOHAIbHO OpPTraHu-
30BaTh €ro Mojadyy Ha 3epKajo MUIMHApA. JTO IO-
BJICKJIO 3a COOOM yJIydIlIeHHE TEXHHKO-DKOHOMHUYE-
CKUX TOKa3aTelieii paboThl JIBUTATeNeH (CHUIKCHUC
HArapoB, W3HOC JeTaleil IMIUHIPO-TOPIIHEBON
TPYIIBI, YBEIUUCHHEC MEXKXPEMOHTHOTO MEPUONA IKC-
TUTyaTaluy TU3eIis).

Perrenue mocieayronux 3aaad mo OpraHu3aiuu
cMmasbiBanus mwuHAPoB JIBC Takux, Kak peryispHoe,
paBHOMEpPHOE M OJHOBPEMEHHOE MOCTYILICHHE Maciia
4yepe3 BCe MaCIIONOJBOASIINE OTBEPCTHSI, OBLIO 3aJ10-
JKEHO B TIPUHITHIIE 0e3.TyOpHKaTOpHON MOJaun CMa3Ki
B JBUTATE/b IO MMOCTOSIHHBIM JaBlIeHHEM [5, ¢.17-23

1.
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THE INCREASE OF COEFFICIENT OF EXTRACTION OF OIL FROM LAYERS WITH THE USE OF
NANOSTRUCTURAL COORDINATINGPOLYMERS
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B paborte c menpio yBeIMYEHUS CTETIEHN U3BIEUCHHS TSDKEIONH HEPTH U3 IIIACTOB, UCCIEIOBAHO BIUSHUE

KOODPJMHAIMOHHBIX COSTUHEHUH UMEIOLINX MOJIUMEPHYIO CTPYKTYPY Ha (DU3UKO-XMMHUUYECKHE ITOKa3aTeIl HeTH
n Ha KOBq)(bI/IHI/IeHT He(pTeOT]la‘II/I mnacToB. Ha ocHOBe KOOPAWHAINOHHBIX IMMOJIUMEPOB IMMOATOTOBJICHBI KOMIIO3UT-
Hble Matepuasisl BA®D-1 u BA®D-2, n3yyeHo BIMsSHHE KOMIIO3UTOB HA PEOJIOTHUECKHE CBOICTBA CHIPOH HedTH,
YCTaHOBIICHO CHIDKeHHE Ha 60-70% Bs3KocTH HEdTH, a TAKKE YIydllIeHHE APYTUX MoKa3aTenaeld HedTH B 3HAUH-
TEIBLHOM CTEIECHH. yCTaHOBJ'ICHO, YTO C IPUMCHCHHUEM MPCATIOKCHHBIX HOBBIX COCTAaBOB U croco0oB BO3I[€I71CTBI/I$I
Ha an3&60ﬁHy}0 30HY MOXHO obecreunTs HCO6XOL[I/IMI)IC yCiaoBuUA AJid HIMPOKOT0 OXBaTa IJjiacta npn3a60171H0171
30HBEI, obecrieueHus YBEJIIMYCHUSA IIPOHUTIAEMOCTU U KOS(l)(bI/IIII/IeHTa He(I)TeOTI[a‘II/I I1J1aCTOB.

Abstract

In the article with the purpose of increase of degree of extraction of heavy oil from layers, influence of coor-
dinating connections is investigational having a polymeric structure on the physical and chemical indexes of oil
and on the coefficient of oil of return in layers. Based on coordinating polymers composite materials of BA®- 1
and BA®- 2 are prepared, influence of compos were studied on the rheological properties of crude oil, a decline
on 60-70% viscidity of oil, and improvement of other indexes of oil is set largely. It is set that with the use of the
offered new compositions and affecting methods the bottom zone it is possible to provide necessary terms for
wide.

KiaroueBble ciioBa: BA3KOCTb, CMOJIMCTOCTD, IPOHULIACMOCTD, Z(O6LI‘Ia, He(l)THHI:Ie 3aracbl, HQHOKOMIIO3UTHI.
Keywords: viscosity, resinous, permeability, oil production, oil reserves, nanocomposites
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Kaxk u3BecTHO, B OnpeAeeHHbI NEPHOJT IKCILTY-
aTaly HE(QTSIHBIX CKBA)XWH MPUYMHON yMEHBIICHUS
Io0BraH He(hTH ABISIETCS 00pa30BaHME OCAIKOB TSKE-
JIBIX YTJIEBOJOPO/IOB Ha TIOBEPXHOCTH U B TIOPax MOPOJ,
KOTOpPbIE YMEHBIIIAIOT IPOHUIIAEMOCTh B TIPHU3a00ITHOI
30He. [ ycTpaHEeHUs 3THX MPOOJIeM B LIENAX BOCCTA-
HOBJICHUS TUIomany GpuiabTpauu HedTu B mpusaboii-
HOHM 30HE MPOBOJMIMCH OOJBIIOE KOJIMYECTBO HCCIIe-
noBatenbekux pabor. [3] Tarxke wucciemoBareasiMu
U3y4eHBl CIIOCOOBI BO3AEHCTBHS XMMHYECKHMH pea-
TeHTaMHU Ha PeOoJIOTHUECKHE MapaMeTpbl HeTH, yIyd-
IIEHUE €€ CTPYKTYPHO-MEXaHWYECKUX CBOMCTB M Ipe-
Bpamerrne HeTr B HBIOTOHOBCKYTO KHUIKOCTB. [1,2,4]

OpnHako, ciemyeT OTMETHTH 4YTO, B HACTOSIIEE
BpEMs UCTIONB3YEMBIE CTIOCOOBI HEOCTATOYHO P deK-
TUBHBI C IEJBI0 PEIIeHHUs 3TOH MpoOIeMbl TpedyeTcs
pa3paborate Oonee 3ddexruBHBIe TexHOMOTHHU. [lo-
3TOMY PabOThI MPOBEICHNST MHOTOUHUCICHHBIX B J1a00-
paTOpHbIX W DKCIEPUMEHTAIbHBIX HCCICAOBAHUI
HaIpaBJeHHBIX Ha pa3pabOTKy HOBBIX HAHOCHUCTEM C
METAUTMYECKUMH HAHOYACTHIIAMH B Pa3JIMYHBIX Bapu-
alusX MpOJOHKAOTCS M0 Cel ACHb..

C Hauiell CTOpOHBI B IEJISIX MU3BJICUEHHSI OCTaTOY-
HOH He()TH NMPOBOIMINCH 3KCIICPUMEHTAIBHBIE HCCIIe-
JOBAaHMS B HAIIPABJICHUH NMPHUMEHEHHS HAHOTEXHOJIO-
THH, OCYIIECTBJIECHBI IPOMBICIIOBBIE HCIIBITATEIbHBIC
paboTsl. MccnenoBaHneM TEOPETHIECKUX acleKTOB U
MPOBEICHUEM IIPOMBICIIOBBIX HCIIBITAHUH YCTAaHOB-
JICHO, YTO C NPUMEHEHHE HOBBIX HAHOCTPYKTYPHBIX
KOMITIO3UTOB JIoCTHTraeTcs Oojee 3¢ (eKTUBHOE BIMs-
HHMS Ha IUIACTHI 10 CPABHEHHIO C CYIIECTBYIOUIMMH
criocodamu.

Ha ocHoBe pearenroB cunresupyembix B HUU
«['eorexHoIOTHUECKHE MPOOIEMbl HEPTH, Ta3a U XHU-
Mumn» AsepbaiipxkaHckoro I'ocymapcTBeHHOTo YHH-
Bepcurera Hedtn u IlpombliieHHOCTH HaHOCTPYK-
TypHBIX KOMITO3UTOB BA®-1 1 BA®-2 1 npoBeieHHBIX
Hay4HO-HCCIICI0BATEIILCKIX, IKCIIEPUMEHTAIBHBIX HC-
cienoBatenbckux pabor B HIAY «CuszeHHepTH»
YTBEpkKIeHO 3 (HEKTUBHOE BIUSHIE 3TUX KOMIIO3UTOB
Ha MpoLecChl NPOTEKAONNX B IUIacTax Mpu3aboHHOMN
30HBI, @ TAK)KE Ha U3BJICYCHUE U3 CKBAXKHH U TPAHCIIOP-
THUPOBKH HEPTH.

Pe3ynbraThl MPOBEJEHHBIX HAYYHO-3KCIEPH-
MEHTAJIbHBIX pabOT MOKa3bIBAET, YTO pa3paboTaHHAs
HaHOTEXHOJIOTHA OyIeT ClIOCOOCTBOBATh YBEIMUEHHUIO
J00bIue HeTH B 3HAYUTENILHOM CTETICHH, a TaK)XKe pac-
MIMPEHHIO 00J1acTel MPUMEHEHHUS yKa3aHHOH TeXHOJIO-
THH B Pa3JIMUHBIX HE(TIHBIX MECTOPOXKIACHUI MHUDA.

¥a
VvV

a)

BriepBble Ha OCHOBE KOOPAMHAIOHHBIX TTOJIMMe-
POB TIOJITOTOBJICHHBIE KOMIIO3UTHBIE MaTepuaibl BAD-
1 u BA®-2, n3y4yeHo BIHUIHAE Ha PEOJIOTHYECKUE CBOH-
CTBa CHIpOH He(TH, YCTAHOBJIEHO CHIDKCHHE Ha 60-
70% BsA3KOCTH HE(PTH ITAHHBIMA KOMIIO3UTAMH, a
TaKkKe yIydIIeHHue APYyTuX MoKas3arenei HeTH B 3HaA-
YUTENIbHOM cTerneHu. Pa3paboTaHHbIil HAMH KOMIIO3UT
YMEHBIIIaeT KOJMUECTBO CMOJIBI U MEXaHHUECKUX MpU-
Mecel coiepKaliuxcs B coOcTaBe He)TH, a TaKXkKe yBe-
JIMYMBAET 00BEM OT/ICIIEHHOM BOABI B 00pa3nax HedTH.
[IpoBeneHHbIE B 3TOM HalpaBiIeHHE BCE HAYYHO J1abo-
paTOpHBIE MCCIEIOBAHUS 3aBEPIIMWINCH MOJOXKUTENb-
HBIM PE3YJIBTATOM.

VYuureiBas BeIIEH3I0XKeHHOE, B 2015 roay OpuH
MIPOBEACHBI WCCIEIOBAHNS BIUASHUS B A3epOaifkan-
CKOM MECTOpOXIeHHH He(pTH U raza Ha CHA3aHCKOM
MOHOKJIMHAJIFHOM y4JacTKe AMHUPXaHIIbl HaXOSIIHICS
B 9KcIuTyaTanuu ¢ 1954 roga ¢ 6 4acoBBIM epuoIuye-
CKHUM pabounMm pexxumoMm mnpousBoactea (0,31/cyrT,
Hedtu u 0,4 1/cyT, Boasl) B ckBaxkuHe Nelll mo Bo3-
JCUCTBHIO Ha IpU3a00HHYI0 30HY KOMIO3UTOB BA®D-1
u BA®-2. KoTopbie UMEIOT MOPUCTO MOJUMEPHYIO
CTPYKTYPY HPEACTABISIOT cOOOW MOJMKpHCTAIINYe-
ckue nopowku. KomMno3ursl npurotosiisiiu B Buae 1%
pacTBOpa KOOPJMHAIMOHHBIX MTOJMMEPOB B JTH3EIHHO-
IIEJTOYHOM OTXOJ€ Pa30aBIsuIM IUIACTOBOM BOJOH 10
noxy4deHus 3-x % pacTBopa.

[Tpudem criexyeT OTMETHTH YTO, U3HAYATIbHAS J0-
Oblua rasa U3 CKBaXHHBI cocTapisia 10 M%/cyT., B TO
BpeMsi Kak ra3oBblii gaktop coctasnsi 33,3m%/Ton. U3
pe3ysbTaToB  (U3UKO-XUMHUYECKOTO aHallu3a H3Ha-
YaJIbHBIX MPOO B3ATHIX M3 CKBAXXHH (T.€ JI0 TPOBEICH-
HBIX MeponpusTHil) uncras HedTh B 00pa3iax cocras-
nana 66,67%, ynenbubli Bec Hedru (mpu 20°C)
891kr/M%, KuHEMaTHUecKas BsI3KocTh 14,6 cCT Kommde-
cTBO cMoubl 40% a, MexaHMYEeCKUX NpUMeced B CO-
craBe HeTH cocTaBisi 33,33%.

ITo pe3ymnbTaToM HCCIIEOBATENBCKUX PabOT 110
MIPOBEJCHHBIX MEPOIPUSATHH METOIOM IPOCIIEeKHBA-
HUSI yPOBHSI )KUIAKOCTH B 3aBUCHMOCTH OT BPEMEHH arl-
mapatoM «KBarop-4mMukpo» Ha riryomnel200M rmoia-
croBoe nasnenue (Prut) cocrasmso 9,19MIla, npusza-
6oitHoe nasnenue (P3) 9,13MIla, B pa3pese mmacta
nenpeccuu (paccanrano 0,06 MITa.)

Ha puc.]l mokazaHo nWHAMMKa 3KCIITyaTallMOH-
HBIX MOKa3aTtenen st ckBaxxuHbl Nel 11 mo mpoBeseH-
HBIX MepornpuaThi: Qn-no6brua HedTH, Qp- HM3BIEUE-
HHe BOABI, hy-BbicOTa (QuibTpa, hy,-ypoBens, hy- BbI-
coTa POOKH, ¢ -TIPOLIEHTHOE COJIEP)KAaHHE BOMBI.
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Puc. 1.[Junamoepamma pabomot enybunnoco nacoca Ha ckgaxcure Nell1 0o npogedenuvix meponpusmuii: a)
5.06.2015-20 200a; 6) 12.06.2015-200a.

Heo06xoa1Mo 0TMETHTH UYTO, ITOCIIE IPOBEAEHHBIX
MEpONpUATUH, IpU 12-K 4acCOBOM pexKUMe IKCILTyaTa-
MM CKBAXXMHBI, 10ObIYa HEPTH pociia B 3HAYMTEILHON

CTENCHU B pe3yjbTaTe B TEUCHHE Toja OblIo 100bITa
380 ToHH nonomHuTeNnbHOH HedTH. D(PPEKTHBHOCTD
BIMSHHMS HaOJIOaeTcsi 10 HACTOSBLIETO BPEMEHH.



56 Norwegian Journal of development of the International Science No 8/2017

Ilpuuem mocne MpoOBENEHHBIX MEPOIPHUATHNA B CKBa-
JKMHE HE TIPOBOIMIINCH HU KaKUX KaITUTAIbHBIX U TEKY-
KX PEMOHTOB, a TaK)Xe HE MPEINPHHUMAIIICH MEPbI
10 MHTEHCU(PHUKAINN TOOBIYH HE(PTH.

[Tocne npoBeneHHBIX MEPOTIPUATHH CHSTHIE JUHA-
MOTpaMMBl B Pa3IHYHBIX MEPUOAAX TIyOMHHOTO
Hacoca B ckBakuHe Nell1 uzoOpakenst Ha puc.2. [To-
Clle MPOBEIEHHBIX MEPONPUATHH MO BO3AEHCTBUIO Ha
npu3abOHHYI0 30HY CKBQ)XHMHBI HAHOCTPYKTYPHBIM

7

KOMITO3UTOM HAOIOMAJNICS MPHUPOCT B JOOBIYE rasa,
HpUYeM ra3oBbIii 1e6uT coctaBun 40m%/cyT.

ITocne mpomecca Bo3aeHCTBHS Ha TPU3a00IHYIO
30HY B CKBakuHe ammaparoM «KBaTop-4Mukpo» mpo-
BOAWJICS KOHTPOJIb YPOBHA KUIKOCTH B 3aBHCHMOCTH
OT BPEMEHH, CPaBHUBAs MOJYYCHHBIC NaHHBIC C JIaH-
HBIMU TIOJIYYCHHBIX JI0 TPOBEICHHBIX MEPONPHUITHI
YCTaHOBJICHO MOBHIIICHUE TUIACTOBOTO JaBicHus (Prur)
Ha 0,25 MIla, mpusaboiinoro nmamnenus (P3) Ha 0.2
MIla, B pa3pese miacta genpeccuu (AP) wHa 0,05 MIla.

Puc.2 lunamozpammor pabomul enybunnoco nacoca 6 ckeaxcure Nelll nocne 6o30eiicmeusi HAHOCMPYKMYPHBIX
KOMNO3UMHbIX PACNBOPO8 8 PA3IUYHBIX NEPUOOAX

C 17.08.2016-ro ronma CKBaKMHA SKCILIyaTHpY-
eTcsi HempepblBHO. M3 mpoBeIeHHBIX HAOIIONCHUH
HaunHasg ¢ 19.08.2016-ro roga umenu NpupocT raso-
BOI 100bI4M U3 cKBaXKHHA B 3 pasa (120M%/cyT.), ¢ yBe-
JUYEHHEM JOOBYM Ta3za MPOU3OLUI0 HEKOTOPOe
yYMEHbIIIEHHUE B 100bI9e He(TH, B pe3ynbTaTe 4ero, cie-
JIOBAJIO YBEITMIEHHIO I'a30BOT0 (hakTopa.

Takum obOpazom c¢ 23.08.2016-ro roma moObrua
rasa 6euta 63m°/cyT., n0o6bua HedTH cocraBisaa 4,3

T/CyT., 0 TpoBeAeHHbIM 3amepam ¢ 24.08.2016-ro
roga Jo0bIua ra3a co CKBKMHBI BO3POC B 3HAUUTEINb-
HOH CTENeHu U momHsics g0 113 M3/CyT, noObI4a xe
HedTn coctaBmi 1,7 T/CyT., Hapsmy C 3TUM BO3pOC
TakXKe Ta30BBIA (akTop. B mampHeimem mpoucxoms-
M€ 3TH TEHICHIUN TAKXKe IPOJOIDKAIHICH

Bemme ykasaHHBIC (aKTOpBI TarkKe IOATBEp-
KIIAIOT CHATHIE B CKBAXHMHE IMHAMOIPaMMBbI PabOTHI
TIYOMHHOTO Hacoca B 3ToM nepuoje. (puc.3)

P o
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Puc.3 JJunamocpamma pabomol enyounHo20 Hacoca nocie nepexooa Ha HenpepbieHbL PedcUM pabomol CKea-
acunvt Nel11: a) 23.08.2016, 6) 01.09.2016, ¢) 07. 09. 2016, €) 07.09.2016, d) 14.092016.

[Nocne mepexona cKBa>KWHBI Ha HEMIPEPHIBHBIN pe-
UM, CpeJIHE CyTOUHas Mo0bua HedTH cocTanisuia 2,0
T/CyT., BOJbI cocTaBisuio 0,4 T/CyT., 100bIYa ra3a 10Xo-
auia 1o 106 M3/cyT., a paccuuTaHHbIN ra3oBbIi GakTop
cocTtaBua 74,5 M%/ToHH.

C uenpio cTabunuzanuu J00BIYU pEeKOMEHI0BAHO
CIYCTHTh B CKBaXXUHY SKOpPh. CO CKBaXXUHBI ITOCIIE
MPOBEACHHBIX pab0T OBLIH B3SATH 00pa3Ibl HHTH IS
MPOBENCHUS HCEOOXOIMUMBIX aAHAIU30B, PE3YJIHTATHI
npuBeeHbI B Tabmuie 1. Kak BUIHO U3 TaOIHUIBI IO pe-
3ynbTaTOM TIpoBeAEHHBIX aHanm3oB (19.07.2015;
24.07.2015; 30.07.2015) mocne BO3JIEHCTBHS HaHO-
CTPYKTYPHOTO peareHTa Ha mpu3aboiHyr0 30HY, 3Ha-
YUTEJIBHO YIIYUIIWINCh PEOJIOTHYCCKHAE ITOKA3aTeIIn

HedTu. Jlanee ¢ yMeHbIIEHHEM OCEIABIIEro HaHOpea-
TeHTa W TMPOIECCOM BO3ACUCTBHsI HAa MPU3A0OHHYIO
30HY YBEJIIMUUBAETCS MPOHUI[AEMOCTb, B BHIY TOTO
YTO, CKOPOCTh IPOTOKA HE(PTH U3 IIacTa K 320010 CKBa-
JKMHBI CPaBHHUTEJIbHO BBICOKAas, B cOCTaBe He(TH
YMEHBIIMIIOCH COAEPKAHUE TSDKENBIX YIIEBOAOPOIOB
B TOM YHCIIE CMOJIUCTBIC BEIIECTBA M MEXaHHUYECKHE
MIPUMECH, KOTOPbIE OCEealoT B IOpoJax Npu3aboiHON
30HBI IUTacTa. Takke B MOCIEAYIOIMX Ieproax (co-
riacHo pesynsratoM a”anusa 03.04.2016, 20.05.2016,
23.08.2016) B cocraBe He(hTH MPOU3OLLIO YMEHbIIE-
HHE CMOJIMCTBIX BEIECTB, MEXaHMUECKHUX MpUMeced 1
CHI)KEHHE KHHEMATHYECKOM BSI3KOCTH.
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Tabmumal
Du3NK0-XUMHYECKHE MOKAa3aTeIu 00pa3uoB HeTH

Ho

BBCAC- [Tocie BBegeHns 100aBOK

HHUS J0-
IToxazarenu 6aBOK

01.06. 19.07. 24.07. 27.072 30.07. 14.08. 19.09. 11.11. 30.04. | 20.05. 23.08.

2015 2015 2015 015 2015 2015 2015 2015 2016 2016 2016
Eﬁ‘/"om" HeT | 6567 | 66,67 | 733 | 733 | 716 | 100 | 100 | 100 | 8154 | 86,28 | 87,33
VY nenbHbIN Bec
HedTH, Kr/m® 891,0 890,0 | 890,0 | 890,0 890 891,0 | 891 | 891,0 | 890,0 | 888,0 | 888,0
(20°C)
Brigenennas
u3 HeTH 0 0 0 0 1,16 0 0 0 0 0 0
Boxa, %
Cwmomnsl, % 40 16 28 20 30 34 34 36 36 34 32
Kunematnuec
Kasl BI3KOCTb 14,6 7,0 6,5 5,6 4.8 10,8 10,8 | 10,8 | 10,4 9,4 8,6
HedTH, cCT
Mexaaunye-
CKHE CMECH, 33,33 33,33 | 26,6 26,6 28,3 0 0 0 18,46 | 13,72 | 12,67
%

C nenpio cTabMIN3aIUK JOOBIYH PEKOMEHIOBAHO
CIYCTHTh B CKBaXXHHY sKOpPb. CO CKBaKHHBI IIOCIIE
MPOBEICHHBIX Pa0OT OBUIN B3ATHI 00pa3lbl HEYTH IS
NpOBEICHUsI HEOOXOMUMBIX aHaJH30B, DPE3yJbTaThl
npuBeieHsl B Tabuuel. Kak BugHo U3 tabnuipl o pe-
3yJabTaTOM MPOBEAEHHBIX aHanu3oB (19.07.2015;
24.07.2015; 30.07.2015) mocne BO3IEHCTBUSA HaHO-
CTPYKTYPHOTO pearcHTa Ha Npu3aboiHyl0 30HY, 3Ha-
YUTEJIFHO YJIYUIIMINCh PEOJOTHUECKHE ITOKa3aTeln
Hedu. [lanee ¢ yMeHbIIEHHEM OCEAaBIIEro HaHOpea-
TeHTa W TIPOIECCOM BO3JCHCTBHS Ha NPHU3a0OHHYIO
30HY YBEJIMYMBACTCS HPOHUIAEMOCTb, B BHIY TOTO
9T0, CKOPOCTH MPOTOKA He(hTH U3 IUIACTa K 320010 CKBa-
JKMHBl CPaBHHMTENIHO BBICOKas, B cCOCTaBe He(TH
YMEHBIIMJIOCH COJIEPKAHNE TSHKENBIX YTIEBOAOPOIOB
B TOM YHCJIE€ CMOJIFICTBIC BEIIECTBA M MEXaHHUYECKHE
MIPUMECH, KOTOPBIE OCEJAI0T B NMOPOJIax Mpu3aboiHoi
30HBI IUIacTa. Taxke B MOCHIEAYIOMMX MepHoaax (co-
rinacHo pesyabTaroM aHanuza 03.04.2016, 20.05.2016,
23.08.2016) B cocraBe He(THU MPOHU3OILIO YMEHbIIIE-
HHE CMOJINCTBIX BEIIECTB, MEXaHMUECKHUX IpUMecel U
CHI)KEHHE KHHeMaTH4yecKod Bszkoctu. Otcroja cie-
JIYeT YTO, 4acTh TSDKEJIBIX YIIIEBOAOPOJIOB, & TAKKE Me-
XaHUYECKHUX MPUMECEH ocenarT B Mpu3a00iHON 30He
mracta. OTO SABISETCA IPHU3HAKOM yMEHBIICHUS
MIPOHUIIAEMOCTH B 3TOU 30HBI.

CrnemoBarenbHO, W3 aHANM3a IIOKa3aTeled 3Kc-
IUTyaTalliil CKBKWHBI W HA OCHOBE J1a0OPaTOPHBIX

HAy4YHbIX HCCIICJJOBAHUM IIOCIE BO3JCHCTBUS HAHO-
CTPYKTYPHBIX KOMIO3UTHBIX PacTBOPOB Ha IPH3a00ii-
HYIO 30HY, KOHTPOJIUPYsI POUCXOAIIHUE TIPOLIECCH] B
pu3a00WHON 30HE BBISBJICHO, YTO C UCIIOJIb30BAHHEM
JAHHOTO METOJIa MOXKHO JIOCTHYb PEryJupoBaHus 3¢-
(eKTHBHOCTH Tpoliecca, a TAKKe PEKOMEHI0BATh IS
JaTbHEUIIET0 MPUMEHEHHUS.
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AHHOTAN NS

IIpoBeneH 0030p KaTaaM3aTOpPOB M HCCIEAOBaHa BO3MOXHOCTB CO3JaHHE TPYyOYaThIX pPEaKTOPOB
TeTePOTeHHBIX XUMHUYECKUX PEaKIUi I TPOBEACHUS TUPOJIH3a YIIEeBOIOPOI0B. PaccMOTpeH criocob HaHeceHUs
Ha TOJJIOKKY KaTajau3aTopa IMyTeM dJIEKTPUYECKOTO B3phIBa COOCHO Pa3MEIIEHHOW BHYTPU TPyOUaTOro peakTopa
IMMPOBOJIOYKH M3 KATAJIUTHYCCKHW AKTHBHOTO MCTaJJla WJIM CIlJIaBa. 3Heprmo HarpeBaromiero MMITyJjbCa TOKa
miotHocthio 108-107 A/cm? BeiGupamu B ob6nactu 0,2-0,7 oT sHepruM cyOGnMMalUM MeTalla B3phIBAEMOTO
MMpOBOAHHKA, IIPOBOJIOYKY HMCIOJb30BAJIN JUAMETPOM OT 10 MHMKPOH 1 60)‘166, B 3aBUCHUMOCTH OT JJICKTPUYICCKUX
BO3MO>KHOCTEH MCTOYHHKA HUMITYJIbCHOTO TUTAaHUA U H€O6XO,I[I/IMOI\/'I TOJIIIUHBI CJIOA.

Abstract

An overview of catalysts and investigated the possibility of creating a tubular reactor for heterogeneous
chemical reactions for carrying out the pyrolysis of hydrocarbons. The method of the substrate of the catalyst by
electrical explosion of coaxially placed inside a tubular reactor delays of the catalytically active metal or alloy.
The energy of the heating pulse current density of 105-107 A/cm? was chosen in the region of 0.2-0.7 of the energy
of sublimation of the metal explode the conductor wire used with a diameter of 10 microns or more, depending on
the electrical capabilities of the source power supply and the required thickness of the layer.

KutioueBble cjloBa: KaTaqu3aTop, TpyOUaThlii PeakTop, INEKTPUIECKUI B3PHIB, TUPOJIH3 YTIIEBOAOPOIOB.
Keywords: catalyst, tubular reactor, electrical explosion, pyrolysis of hydrocarbons.

BBegenmne. Karanuzatop — — xumuueckoe
BELIECTBO, KOTOPOE YCKOpSET peakuuio, HO He

[Tporounble TpyO4aThle pEaKkTOPHI, HUCIIOIB3YIO-
M€ B CBOEH KOHCTPYKLMH MPSMOTOYHBIE TpyOUaThie

coenuHsIeTcss (XUMHYECKH) C HPOAYKTaMU pEaKiHu.
KonngecTBo karanuszatopa 10 U MOCIE peakUU HUKaK
HE U3MEHSETCS, B OTJIMYHE OT APYTUX peareHrTos [1, c.
335].

[Nonmansroniee GOMBITUHCTBO XUMHYECKUX MPO-
[[ECCOB IIPOTEKALT B YCIOBUSIX IPUMEHEHUS KaTaln3a-
TopoB — Oomee 90% Bcex XUMHUYECKUX HPEBPALICHUN
OCYILECTBIIIETCS C WX HCIOJIb30BaHMEM. llpu 3Tom
Ka)kKJJOH XMMUYECKOH PEeakKMi COOTBETCTBYET 0COOEH-
HBII, MHAUBUyaIbHbIIM KaTanu3aTop, 3a4acTyko MOJ0-
OpaHHBIN SMIINPUYECKUM ITYTEM U OTIIMYAFOLTHHCS XH-
MUYECKUM COCTABOM, MOPUCTON CTPYKTYpOH, pazMe-
pom u popmoii rpanyn [2, c. 13].

KaTalIu3aToOphl, MPeIHA3HAYCHBI U TPOBEICHUS ITH-
poJi3a YTIIEBOJOPOMIOB, IPOU3BOACTBA BOAOPOAA H
CHHTE3-Ta3a, B MUPOJIM3E ITaHa U MPHUPOJHOTO Tasa C
LIEJIBO TIOJYYCHHUS ITHUIICHA, B TOIUIMBHBIX 3JIEMEHTAX
JUTST TIMTaHUST MOOWJIHLHOW PaJMOdIEKTPOHUKH [3, C.

16].

Heabp ucciaeqoBaHusA: 0030p KaTaau3aToOpPoOB H
METO/IOB MX M3TOTOBJICHHS JUIA pa3paboTku criocoba
W3rOTOBJICHHSI TPyOYaTOTro KaranuiaTopa, odecredu-
BAIOILIETO IT0JIyYeHUE SKOHOMUYHOTI'O Pad0OYero cios ¢
TIOBBILIIEHHON aKTHBHOCTBIO, MO3BOJISIOIINI chopmu-
poBaTh KOPOYKOBYIO CTPYKTYpYy € HaHOpeibedoM, B
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KOTOPOM aKTHBHBIC IIEHTPHI HAXOAATCA Ha HAPYKHON
MOBEPXHOCTH, OOeclieunBas TEM CaMBIM YITy4IICHHUS
SKCIUTYaTallHOHHBIX XapPaKTCPUCTUK KaTATUTHYECKIX
PEaKTOPOB 3a CUET yIIyUIICHUS Ka4yeCcTBa IOIy9IaeMOro
cIosl.

Marepuan u Meroabl McciaegoBaHusi. Iloutu
BCC MPUMCHSCMBIC KaTalW3aTOPhl COCTOSAT W3
KJIACTEPOB, pa3Mephbl KOTOPHIX JIEKAT B AUANIA30HE OT
SIMHUII IO COTCH HaHOMEeTpOB. DyHIaMEHTaIBHOE OT-
JIMYUEC HAHOKJIACTEPOB OT OOBEMHBIX MAaTEPHAJIOB 3a-
KIIFOYAeTCsl B TOM, YTO B HHX JOJIS MOBEPXHOCTHBIX
aTOMOB COM3MEPHMA C YKCIIOM aTOMOB B 00beMe, a pa-
JINYC KPUBHU3HEI IIOBEPXHOCTH COIIOCTABUM C ITOCTOSH-
HOM pemeTky. XOTs MEXaHU3M KaTaiu3a Ha AUCIEPIHU-
POBaHHBIX YACTHIIAX BCE €Il He 10 KOHIIA H3YYCH, yKe
00IIeTTpU3HaHHO, YTO MIMEHHO 3TH 0COOEHHOCTH obec-
MICYNBAIOT UM BBICOKYIO KaTaJIUTHICCKYIO0 aKTHUBHOCTD
M0 CPABHEHHUIO C WX aHAJIOTaMHU Ha OCHOBE OOBEMHBIX
(crumomHbix) MatepuanoB. CUuTaercs, YTO UX AKTHB-
HBIC HEHTPbI B OCHOBHOM PAaCIIOJIOKEHBI HA Hapyn(Hoﬁ
MTOBEPXHOCTH.

JIJist 1IeNoro psifia BaXKHBIX MPAKTHICCKUX TPUME-
HCHHH e111e OOJIBIIYI0 aKTHBHOCTH MPOSIBISAIOT Oechop-
MEHHEBIE (UTOJIFYATEIE), C OONBIINM YHCIOM OCTPBIX yT-
JIOB, HAHOKJIACTEPHI, cocTosmue n3 MetamwioB Cu, Pt,
Pd, Ni, Fe, Co, ux cIuiaBoB U XUMHYECKHX COEIMHE-
HHUHM, KaK TPaBWIIO, OKCHIOB, HHUTPUIOB, KapOWIOB.
I[Ipr mpoumx paBHBIX YCIOBHSAX OTO YBEIUIHBACT
VACTPHYIO KaTaTUTHYCCKYI0 aKTHBHOCTB, TIPHBOINT K
COKpAIIICHHIO HEOOXOMMOTO BPEMECHU KOHTaKTa pea-
TeHTOB C KaTalu3aTOPOM, YMEHbBIIAET pa3Mephbl peak-
TOPOB, YJIEIIECBISET MPOU3BOICTBO.

W3BecTHBI CLIOCOOBI M3TOTOBICHUS TPYOUATHIX Ka-
TaJU3aTOPOB C MPUMEHEHHUEM BBICOKOUCTIEPCHBIX aK-
THUBHBIX MAaTE€PHUAJIOB BKIIOYAIOIUE MTPOUECCHI KOHACH-
Callid HWCIAPCHHBIX TEPMHUYECKH WM TPU TOMOIIH
MarHeTPOHOB, JIA3EPHOTO HM3IYYCHUS WIH SJIEKTPOH-
HOTO TIOTOKA BEIIECTB.

[IpumensieTcss XUMHYECKOE BOCCTAHOBJIICHHE W3
pPacTBOPOB COJICH € TOCIEAYIOMIUMH [UIATSIEHBIMA
mpoIeccaMy KPUCTAILTH3AINH, 3aKPEIUICHIS U aKTHBA-
OUH. I/ICHOHLSyIOTCH TaKXE€ TEXHOJIOITMY HAHECCCHUS Ha
HOCHUTEJIN pa3IMYHbIMU CHOCO6aMI/I IMOJYYCHHBIX I10-
JINIUCTIEPCHBIX KIIACTEPHBIX CTPYKTYp, KakK IMPaBHUIIO,
METOJIOM TOTPYKEHUS U JAanbHelmel 00paboTky.

Henocratkamu Takux crocoOOB SIBISIOTCS 0OJIb-
1ast MPOJOJDKUTEIBHOCTD H CJI0XKHOCTh TEXHOJIOTHYE-
ckux omneparuii. [Tomydaromuecst TpyOUaThie KaTallu-
3aTOPBI M PEAKTOPHI HA MX OCHOBE HE JIOJTOBEYHBI, HE
CTaOWIBHBI BO BPEMEHH, COJICPKAT B aKTUBHOM Marte-
pHale OTPaBISFOIIUC aKTHBHBIC IECHTPHI IPUMECH, T10-
MaBIIKE B HETO B MPOLECCE M3TOTOBJICHUS U CHIDKAIO-
e €T0 KAaTAJIMTUYECKYI0 aKTUBHOCTb. 3Ha‘II/ITeHBHa${
YaCTb IPUMEHACMBIX 6narop0)1m)1x U PEAKO3EMEIIb-
HBIX METAJUIOB MCTIOIb3yeTcs Hed(D(PEKTUBHO U pacTo-
YUTEJIBHO, YBEIMYNBAA CTOUMOCTD U 663 TOT'O TOPOTHUX
YCTPOICTB.

B cBsA3U ¢ nepednciIeHHBIMU TPYJHOCTSAMHU BCTAl
BOIIPOC MOKMCKA HOBBIX CITIOCOOOB U METOJIOB M3TOTOB-
JICHUSI PEaKTOPOB C TPYOUATHIMHU KaTaIH3aTOPaMHU.

Kpurepnn Bp16opa kaTannzaropa

Kamanu3z - 310 pouecc yCKOpEeHUs: XUMAYECKUX

peakiuid 1moa BO3ACUCTBHEM HEOOJBIIUX KOJIUYCCTB

BeIIEeCTB (KaTaan3aTOPOB), KOTOPHIE CAMH B XOJIE peak-
LMY HUKaK He M3MeHstoTcs. Karanns MoxeT ObITh Kak
TIOJIOKUTETBHBIM (KOT/Ia CKOPOCTh PEAKIMU YBEIHUIH-
BaeTCs), TaK U OTPULATEIHHBIM (KOTIa CKOPOCTh peak-
ouu yMeHbmaeTcs). OTpUIaTeNbHBIH KaTalu3 YacTo
Ha3bIBAIOT WHTHOMpoBaHUeM [4, c. 218]. Kartamus cy-
IIECTBYET TOMOTEHHBIH W TeTEPOTreHHBIH (KOHTAaKT-
HBII). B roMoreHHOM Karajmse KaTaJM3aTOp Haxo-
JIUTCSI B TOH ke (ha3e, 4YTO M OCTaJIbHBIE PEaKTUBBI pe-
aKIMU, B TO BpeMs KaK IeTEpOreHHbIC KaTaIu3aTOPEI
BCErJia OTJIMYAIOTCS (ha3oi.

Ecnu mocMoTpeTh Ha XMMHUYECKHH cocTaB, TO Ka-
TAJIN3aTOPBI OTIIMYAIOTCSI HEOJHOPOJHOCTBIO, KOTOpast
00YCIIOBIIMBAETCSA HAHECCHUEM aKTHBHOW YacTH Ha TaKk
Ha3bIBAEMYIO OCHOBY (MHOTZIa HCIIOJB3YIOT IHOHITHE
“HmozsoKKa’”), B Ka4eCTBE TAKOBOI MCIIONB3YIOTCS pas-
JIMYHBIC CHHTCTHYECKHE M HPUPOIHBIE COCTUHEHUS,
XMMHYECKH YCTOHUYHMBBIE B YCIOBHSAX peakiuu (yIriiu
AKTUBUPOBAHHBIC, OKCHUJbI aJIlOMUHUA, CUIMKArejib U
npyrue). Hocurens kaTamusaTopa, MHade IOAJIONKKA
(katanu3aropa) (aHIJI. carrier Wik support) — HHEpT-
HBI WJIM MaJOaKTUBHBIA MaTepuall, CIyXKalluil s
CTa0WIM3alM Ha €ro MOBEPXHOCTH YaCTHIl aKTUBHOM
KaTanuTHaeckoi (a3sl. Poinp HOCHTENs B reTeporeH-
HOM  Karajlu3e  COCTOMT B  IIPEAOTBpaie-
HHUM arJIOMEpally WM CIIEKaHWS aKTUBHOTO KOMIIO-
HEHTa, YTO TO3BOJISIET MOAIEPKUBATh BBICOKYIO IUIO-
IIagb KOHTaKTa aKTHBHOTO BEIIECTBA M PEarcHTOB.
OCHOBHBIMH TPEOOBaHMSIMU K HOCHUTEISIM SBIISTFOTCS
Oouipllasl TJIOIIAAb TOBEPXHOCTU M MOPUCTOCTD, TEp-
MHYCCKast CTa6I/IJ'II)HOCTI), XUMHUYECKastT HHEPTHOCTD,
BBICOKad MEXaHUYCCKasd NPOYHOCTb.

Jlyist M3rOTOBIIEHUSI KaTaJM3aTOPOB HCIIOJIB3YIOT
pasHble METO/Bbl — MPOMUTKY, OCAXKACHHE U3 PacTBO-
POB, CMEIICHHE U CIUIABJICHHE C TOCIEIYIOIINM BbI-
TPaBJIMBaHHEM IIEJIOYbI0 HEAKTUBHOM YacTH, a TaKKe
U JIpyrue crocoObl. MHOTHE KaTaJu3aTopbl Iepen
UCTIONIb30BAHUEM TIPOXOJAT CHENUAIbHYI0 00paboTKy
— akmueayuio, B Iporecce KOTOPOH ITPOUCXOUT 00pa-
30BaHNE aKTHBHOTO BeLecTBa U (HOPMHUPOBAHUE MTOPH-
CTOM CTPYKTYPBI.

Jlst BBIOOpa KaTaimM3aTopa Jyisi TOTO MJIM WHOTO
nporecca He0OX0AUMO PYKOBOACTBOBATHCSA B OCHOB-
HOM TE€XHOJJIOTUYECCKHMHU U DKOHOMUYECCKUMHU coo6pa-
XKeHusiMU. UToObI O1leHUTh A3 PEKTUBHOCTh KaTalu3a-
TOpa HEOOXO0MMO 3HATh €T0 ITPOU3BOAUTEIBHOCTH (aK-
THBHOCTb), CEJIEKTHBHOCTb, NPEANOJIaraeMblii CpoK
CITyOBI, CTOUMOCTb.

Hszoupamenvrnocmo (mmm CeNeKMUGHOCNIb)
CIy)XMT MepOH CHeUU(pUIHOCTH KaTaln3aTopoB M HX
JEUCTBHS, 3TO CIIOCOOHOCTH M30MPATENILHO YBEIHUH-
BaTh CKOPOCTH JIMIIb ONPEAETIEHHBIX XUMHUUECKHX pe-
aKIMid W3 MHOTUX BO3MOXKHBIX. JIaHHOE CBOMCTBO Ka-
TaU3aTopa MOMOTaeT OCYIIECTBIATh PEAKIHH, IPOTe-
Kawmue B OOBIYHBIX YCIOBUAX CIIMIIKOM MEJICHHO,
9TOOBI UM MOXKHO OBUTIO HAWTH MPaKTHYECKOE IIPUMeE-
HeHue, U obecriedynBaeT 00pa30BaHHE HYMKHBIX MPO-
JIIYKTOB PEAKLH.

Kamanumuueckas aAKmueHocmbs, BbIpaKacMas B
BHJIE Pa3HOCTU CKOPOCTEHl OJHOW M TOW ke peakluH,
HU3MEPEHHBIX B MPHUCYTCTBUU U B OTCYTCTBUH KaTajH-
3aTopa IpH NPOYMX PABHBIX yCIOBHAX. [10100HbII MO~
KazaTesb SBISETCS yJeIbHBIM, TOCKOJIbKY OOBIYHO OH


https://ru.wikipedia.org/wiki/%D0%90%D0%B3%D0%BB%D0%BE%D0%BC%D0%B5%D1%80%D0%B0%D1%82_(%D1%85%D0%B8%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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OTHOCHUTCS K €MHUIIE MAacChl, 00beMa, KOHIICHTPAILIUI
WIIA TIOBEPXHOCTH KaTaIn3aTopa.

Hapsny c¢ akTHBHOCTBIO WM HM30HMPATENbHOCTHIO
ZercTBu, KaTaJIn3aTophI XapaKTepU3YIOTCA
cmabuibHOCMbI0, OTIPEACTISIEMOH 11eIeco00Pa3HOCTHIO
UX TIPOMBIIUICHHOTO WCTIONB30BaHMS B TOM HJIH HHOM
npouecce 1 00ycnaBiIMBaroIei cpok ciayx0bl. Heko-
TOpbIe HanboJee CTAOMIbHBIE KaTalM3aTOPBI MOTYT pa-
6otate G6onee 10 neT (3T0, HANIPUMEP, BAaHATUCBEIC CO-
€/IMHEHUsI, KOTOpBIE WCIIONB3YIOT JUIl OKHUCIICHUS
C0O2).

Jdnst  Toro 4ToOBl OOBSCHUTH  MeXAHU3Mbl
Kamanumuyeckux peaxyuti ObITH pa3paboTaHBI TpHU
TPYIIIIEL TEOpHid KaTanmsa: 971eKMpOHHbLe,
ceoMempuyeckue U - Xumuyeckue. IIeKMPOHHble
meopuuy NICXOJIST U3 TIPEACTABICHUS, 9TO XeMOCOPOIHs
(XuMIgecKas peaxiys, 961 001acTh MPOTSKAHUS OTpa-
HUYCHA MTOBEPXHOCTHBIM CIIOEM BEIIECTBa) 00YCIOB-
JIMBAETCS 3JEKTPOHHBIM B3aHMMOACHUCTBHEM, KOTOpOE
CBSI3aHO C NEPEHOCOM 3apsja, T.e. JaHHbIE TEOPUH CO-
OTHOCAT KaTaJUTHYECKyI0 AaKTUBHOCTh C 3JIEKTPOH-
HBIMHU CBOICTBaMH Kartanuzaropa. B ceomempuueckux
TEOpPHSIX OCHOBHOE BHMMAaHHE 3a0CTPEHHO Ha CBS3U
MEXIy TeOMETPHUUSCKOW KOH(UTYpaIiield aTOMOB ak-
TUBHBIX IIEHTPOB KaTalM3aTOpa W aTOMOB TOH 4acTH,
BCTYMAIOIIAX B PEAKIHIO MOJEKYJ, KOTOpas OTBET-
CTBCHHA 32 CBS3BIBAHHE C KATAIN3aTOPOM. Xumuyeckas
meopus pacCMaTPUBACT KaTaIM3aTop KaKk XUMHUYECKOEe
COCIMHEHUE C XapaKTepPHBIMH CBOWCTBAMH, KOTOPOE
00pa3yeT XUMHUECKHE CBSI3U C peareHTaMH, B pe3yJib-
TaTe 4ero (hOPMHUPYETCS BPEMEHHBIA HECTAOMIBLHBIN
komruiekc. [locie Toro, Kak MPOUCXOAUT pacHaa KoM-
IUIeKca ¢ BBICBOOOXKJCHHEM MPOAYKTOB, KaTaJIN3aTop
BO3BPAIIAETCS B CBOE HCXOJHOE COCTOsSHHE. JlaHHas
TEOpHsI CYUTaeTCs ceifuac Hanbolee aJeKBaTHOII [5, c.
9].

I'pynnbl kaTaau3aTopoB

Karanuzatopsl  moapa3mensioTcs Ha  THIIBI
(TpymIBI), HCXOS U3 IPUPOIBI PEAKIIH, KOTOPYIO OHU
YCKOPSIIOT, UX XUMHYECKOTO COCTaBa WK (PU3MIECKIX
CBOWCTB [6, c. 5].

1 epynna: Metamisl (MacCUBHBIC, YHCTEHIE,
CIUIaBBl, CKEJIETHBIC, HAHECEHHBIE) - TeTEpOTeHHBIC
karanusatopsl (Fe, Ni, Co, Pt, Pd).

2 cpynna: Tsepaple OWHApHBIE COEIMHEHUS
MeTauioB Mm3n, roe M-metamiel, O - O, S, Se, Te, As,
P, C, N, Si, B, - rereporennbie katanu3aropsl. U3 aToit
TPYyINBl Yalle BCEro MCHOJIB3YIOTCS OKCHJABI WIIN
XaJbKOT€HHU/Ibl METAJUIOB IOJIYINPOBOJIHMUKOBOTO THIIA
(MgO, ZnO, F8203, CI‘an, WO3, MOOs, V205, A|zO3I/I
Ip.).

3 epynna: Kucnotsl n ocHoOBaHHMs (TOMOTEHHBIE U
TreTepOTeHHbIE  KaTalu3aTopbl) -  MPOTOHHBIE
(mporomutnyeckne)  KucnoTtel  bpércrema-Jlaypu
(A=B+H", rue A- xuciora, B-ocHOBaHKE) B BOJHBIX U
HEBOJIHBIX Cpellax, alnpOTOHHbIE KUCIOTHI JIbtouca -
Vcanosuua (BF3, AICIl;, TiCls, RI), mpoTonHbie u
arlpOTOHHBIE IEHTPBI TBEPHABIX OKCHIOB (OKCHIBI
AIOMHHUS,  QIIOMOCWIIMKATBI),  JIIOObIE  THIIBI
ocHoBaHMH (B ToM umcie TBepusie - MgO, CaCOs,
MOHOOOMEHHbIE cMOJIbl). VIMEHHO OHM OTBETCTBEHHBI
3a peakIM KUCJIOTHO - OCHOBHOT'O KaTaJIM3a, 8 MMEHHO
KPEKMHT He(QTSIHBIX (ppakuuil (Ha aJIOMOCHIIMKATaX U

LIEOTNTAX), THApaTaIHs u JeTUApaTanus,
STepUPUKAINI CIUPTOB M KHUCIOT, CHHTE3 aMUHOB M3
ciupToB (Ha AlO3), KOHIEHCAIUs aJblICTHIOB U
KETOHOB.

4 epynna: KoMIuleKCbl METalIOB, B TOM YHCIIE
coiu (TOMOTE€HHBIE B TETEPOTCHHEIE).

5 epynna. DepMeHTHI
TeTepOreHHEIE).

(roMoreHHbIE,

THIBI KATATH3ATOPOB MO0 METOAAM
U3rOTOBJICHUS

PaznyuaroT crnepyromue TUIBI KaTalu3aTopoB MO
MeToJaM mpuroToBieHus [7, c. 7]:

1) ocasicoennvie,

2) nponumounvie;

3) cnnasnennvie.

OcadicOennvie Kamanu3amopsl TOTOBIT OOBIYHO
UCTIONB3Ysl METOJ] OCaKACHHSA - TPOoIiecc 00pa3oBaHUs
TBepaod a3kl B pe3yibTaTe XUMHUYECKOM peakiuu
IIPpU CIHMBAaHUM PACTBOPOB HCXOJHBIX KOMIIOHEHTOB.
OH mpuMeHUM ISl KaTaJIu3aTOPOB C Pa3BUTOH y/eb-
HOW moBepxHOcThI0. OcHOBa MeTOa - TEpexon
PacTBOPEHHOI'0 BEIIECTBA B 0CAJOK — COBOKYIIHOCTb
IBYX IIPOIIECCOB: OOpa30BaHMs AaKTHUBHBIX LIEHTPOB
TBEpPAOH (a3bl U POCTA KPUCTAIIIOB WIN YKPYTHEHUS
reaeoOpasHBIX ~ YacTHII IPH  OJHOBPEMEHHOM HX
OCa)KIECHUH U3 BOIHBIX PACTBOPOB COJICH € TOCIIETYIO-
MM TIPOKAIMBAHUEM O0pPa3yIOMIMXCsA COCIUHEHHN
(MHOTME  OKCHABI MeTaioB). Jnsd  TONydeHUs
CMEIIaHHbIX OKCUIHBIX  KaTalu3aTOpPOB MPHUMEHSIOT
METOABI OCAXKICHHSA U3 CMECH pPa3IM4HBIX COJIEH,
HanpuMep, ocaxjeHue HepacTBOpuMbIx CoMoO4 u3
pacTBOpOB MOJIMOAaTa AMMOHHMS M HUTpaTa KoOabTa.

Iponumounvie kamanuzamopsl - METANTNIECKUE
(pexe OKCHIHBIC) KaTalIu3aTOPhl TOTOBSAT OOBIYHO
HAaHECEHHWEM AaKTHBHOTO KOMIIOHEHTa Ha HOCHTEIb.
[Ipu mpoBeneHn” peakuuii B KHHETHYECKOH 0OIacTu
BBITOZIHO PaBHOMEPHOE pacIpe/iesieHne KaTain3aTopa
10 BCeMy 00BbEMY IOPHUCTOM IpaHyJIbl HOCHUTEINS, BO
BHYTpeHHEH nuddy3nOHHOMH o0xacTH -
pacIipesieneHie akTUBHOTO ~ KOMITOHEHTa  BOJIM3H
Hapy>KHON NTOBEPXHOCTHU TPpaHyJbl. BeIOpaHHbIN HOCH-
tenb (Al203, cunukarenb W Jpyrue) MPOMUTHI-
BAaIOT PaCTBOPOM, COJIEPKAIIMM HEOOXOTUMBIE KOMIIO-
HEHTHI KaTaJu3aTopa, MOJBEepraoT CyIIKe ¥ Harpena-
HUto. /s paBHOMEpPHOTO pacnpeAesieHns aKTUBHOTO
KOMIIOHEHTa Ha HOCHUTEJE IPUMEHSIOT CHELUaIbHbIE
PEXXUMBI CYIIKH.

Cnaaenennvle Kamanu3amopsi TOTOBITCSA IyTEM
CIUIABJICHUS HECKOJIBKUX  KATaJIUTUYECKH aKTUBHBIX
METaJUIOB C  aJIOMHMHUEM MM  KPEMHHEM, pOJIb
KOTOPBIX CBOJUTCA K  HPUIAHUIO ONPENEIEHHON
CTPYKTYpHI Katanuzaropy. CruraB oOpabaTeiBaeTcs en-
KOH IIeNT0YBI0, KOTOpasi paCTBOPSET M BEIMBIBACT AJIIO-
MUHHUH 1 KpeMHHHA. B pe3ynsrate o6pa3yercsi CHIBHO
MOpUCTasi Macca ry0uaToro Buma. OJTO H  €CTh
aKTUBHBIN CIUIaBHOM, UM CKEJIETHBIHN, KaTaau3aTop.

Dopmuposanue Kamaiuzamopa. KOATYISAIHUS B
Karule, SKCTPy3Ws, TaOJIeTHPOBaHHE, BMa3bIBaHUE
MacThbl, TPaHyIUPOBAHKE, CYIIKA B PACHbUINTEIbHON
CyLIMIIKe, pa3mon MaTepuana. DopMOBKy MaTepuana
KOaryJisiuei B Karule ¥ CyLIKOW B PacHbUIMTENbHON
CYLIMJIKE ILIMPOKO UCMOJB3YIOT MHpPHU H3TOTOBIEHUU
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Hau6Gonee
IKCTPY3HUS

OCa)KIECHHBIX KaTalM3aTOPOB.

YHHUBEPCAIbHBIMU ~ METOJAMH SIBIISTFOTCS

MacTHl U Ta0JIeTUPOBAHHE.
Karanuszaropsl HedrenepepadboTku

Karanmszaropsr mporieccoB HedTenepepaboTKH
YCKOPSIIOT KaTaJTMTHIECKUN KPEKHHT,
rugpoodeccepruBaHue, THIPOKPEKHHT,
THIIPOcapoMaTH3aNuIo, pudopmuHr [2, c. 17].

Ilpoyecc Kamanumuyecko2o KpeKunea
He()mAHLIX ()pakyuli OCHOBaH HA  PACHICIUICHUU
BBICOKOMOJICKYJISIPHBIX YTJIEBOIOPOHBIX
coelMHEHUI Ha  OoJjee MelIKHe  MOJEKYIbl  C
HepepacIpeeneHIeM 0CBOOOKIAIOMIEroCs 10 MECTY
paspeiBa  CBs3W "yriaepon-yriepon'  Bomopoga B
MPUCYTCTBHH MHUKPOC(HEPHIECKOTO
[EOJIUTCOICPIKAIIETO KaTali3aTopa. JTOT TPOIECC
aKTyaJleH emé W IOTOMY, YTO, SIBJISISICH BTOPHYHBIM,
CYIIECTBEHHO BIHSET Ha IIyOHHY IepepaboTKu HedTH
M TIO03BOJIACT MOJYYUTH CyMMapHLIﬁ BbIXOJ CBETJBIX
HePTENPOAYKTOB 10 85-87% 3a cYET BHIPAOOTKU KOM-
MIOHEHTOB BBICOKOOKTAHOBOTO OCH3MHA, IU3EIHHOTO
TOILINBA, OyTaH-OyTUICHOBONW M MPOMaH-IPONUICHO-
BO (hpaKImii, a TaK JKe CyXOro rasa, UCIOJIb3yeMOro B
Ka4ecTBE TOILIHBA.

Hanbomnee aKkTHBHBIM KaTann3aTOpOM KpPEKHHTa
YIJIEBOJOPO/IOB  SIBISIETCS XJIOPH]  aliOMUHHA. B
HacTosIee BpEMS B Ka4yecTBE KaTaln3aTopoB
KPEKHHTa IIHPOKO HCIIONIB3YIOTCSI aMOP(HBIE M KpH-
CTAITMYECKNE QITIOMOCHIIMKATHBIE KaTalNu3aTOPBI
(AAK), koTOpbIe MEeHee aKTUBHBI, UM XJIOPH ATIOMHU-
HHA, HO JIMIICHBI BCEX €ro HCAOCTATKOB. Ot
KaTajau3aTopbl 00Maal0T BBICOKOH MEXaHHUYeCKOH
IIPOYHOCTBIO, BBICOKOW XMMHMUYECKON M TEPMUYECKOU
CTaOMIBHOCTBIO, HE BCTYIAIOT B HEOOpAaTHMOE XHUMH-
YecKoe B3aUMOJICHCTBHE C CBIPbEM, JIETKO PEaKTHBH-
PYIOTCSI BBDKHI'OM YIJIEPOANCTHIX OTJIOKEHUH (KOKCa).
XUMHWYECKUH COCTaB alOMOCHIIMKATHOTO KaTaIHu3a-
TOpa WHOTJ]Aa pacCMaTpUBalOT KaK CMECh OKCHAA
QTIOMHHUS U OKCHJA KPEMHHMS, HaXOIAIMIUXCSH B
XMUMHYECKOM COCJMHEHNH, W 3alMCHIBAIOT XUMHUE-
CKyl0 (opMyiy alllOMOCHIIMKATHOTO KaTaln3aTopa

crenyonM  obpasom:  NAlLO3xmSiOxxH,0. B
HacTosimee BpeMss B HedrTenepepabaThIBaromei
MMPOMBIIIJIEHHOCTH IMUPOKO MPUMEHAIOTCA )44
KPHUCTAJUTHYECKHE ATIOMOCHJIMKATHbIE

[EOJIUTCOIepKAIIIE KaTaIn3aTOPhl KpekuHra [5]. Otn
KataiauzaTopel cojepxkat 1o 20 % 1eonuToB Ha
aMop(HOH aTFOMOCHUINKATHON MaTpHuIIe.
Leomutcoaepkalne KaTaan3aTopsl KpEKUHTa
3HAYHTEIILHO aKTUBHEEe aMOpP(HBIX (BBIXOJ OCH3WMHA
Bhimie Ha 30 — 50 %). B npucyTCTBHH IEOIUTCOAEPIKA-
X KaTaJn3aTOPOB MPOLECC TMPEBPAIICHUS YTIEBO-
JIOPOJOB UAET rIy0oko. CocTaB MPOAYKTOB KpPEKHUHTa
¢ ucnonb3oBanueM AAK u 11€0JHUTOB CyHIECTBEHHO
pasnuuaercs. BeH3UH, MONMydeHHbBIH PH KPEKUHTEe Ha
AAK, comepxwur 30 % apoMaTHYECKHX YIIIEBOIOPO-

noB, 42 % Hadrenos, 12 % onedunos, 12 % ankaHoB;
a OCH3MH, MOJIYYSHHBIH M3 TOTO K€ CHIPbsI Ha [IEOJIUTE,
conepkut 50 % apoMaTHuECcKHX yriIeBOAOPOIOB, 22 %
HadrenoB, 5 % onepunoB u 25 % ankaHoB. B raze
KpPeKMHIra Ha  LEOJMTCOJIepiKaIlleM KaTau3aTope

Oombllle M300yTaHa W MEHbIIE OYTEHOB, YeM B Trase
KpEeKHHTa Ha aMOP(GHOM aTFOMOCHINKATOM

D¢ dexTuBHOCTH [EOTTUTCOICPIKAIITIX
KaTalu3aTopoB  BO  MHOTOM OOBACHSETCA  HX
XAMHWYECKAM COCTaBOM H cTpoeHneM. OCHOBHBIMU
9JIEMEHTaMH CTPYKTYPHI IIEOJUTOB, OMPEACIIEMbIMU
THUIIOM MCXOJHOTO MHUHEpaja, SBISIOTCS ITOJIOCTH,
COE/IMHEHHBIE MEXAY CO00I OKHaMH W KaHaJlaMHu.
OOBIYHO TMOJOCTH MMEIOT OONBIINI  JUaMeTp, 4YeM
KaHanbl (WM okHa). [lepeceyeHHble ceTH TMOp U
MOJIOCTH CIIOCOOCTBYIOT JIydIIeMy ITU(DDY3HOHHOMY
o0OMEHy  MEeXIy mapaMd  ChIpbI M NPOJYKTaMH
peaxmum.

Karaaunsatopsl KaTaJuTHYeCKOT0
pudopMuHra

KaTaJIMTHYECKOTO pr(opMUpOBaHHS
(kaTamuTHYeCKUN pudopMuHT) IIHPOKO
WCTIONB3YeTCS [T TOBBIMICHUS  JICTOHAIIMOHHOU
CTOMKOCTH OCH3MHOB U MPOU3BOJICTBA APOMATHIECKHIX
yriaeBonopoaoB  (OcH307a,  TOJyoJia,  KCHJIOJA).
BaxHelmuM nNponykToM IpoLecca KaTaIUTUYECKOro
pudopMHHTa SBISETCS TaKKe BOJOPOA, KOTOPBIA MO-
JKeT OBbITh UCIIOJIb30BaH Ha HedTerepepadaThIBAIOIIIX
MPEIIPUATHAX B IPOIIECCaX THAPOOUUCTKH H JPYTUX
mporeccax THIPUPOBaHUS.

B ocHOBe KaTamUTHYECKOTO PUPOPMHUHTA JCKUT
MpeBpalneHne HeTIHOH  (pakmwm ¢ WHTepBaIaMu
temneparyp kuneHusa 85—180°C B BBICOKOOKTaHOBBIM
KOMIIOHEHT MOTOpPHOTO TomumBa. B Hawane 50-x
roJI0B OBUTO OOHAPY)KEHO, YTO IUIATHHA, OCAXKICHHAS
Ha OKCHJ AQJIOMHHUS, SIBJISIETCS BEIMKOJEITHBIM
KaTajauzatopom pudopmunra. Pazsutue sToro mpo-
necca nepepabOTKU HEPTH LUIO TO CIEAYIOIIUM OC-
HOBHBIM HAITPaBJICHHUSM: YIy4IIEeHHEe CTaOMIbHOCTH
paboThl KaTanuzaTopa, YBEJIMYCHUE CTEIICHN
MIPEeBpAIEHIS HICXOJTHOTO CHIPhS, YBEIMYCHHUE CEeK-
TUBHOCTH IIpoIlecca, MPEKAe BCETO, 3 CUET YBEIINde-
HUS 00pa3oBaHUS apOMATHUYECKHX YTIICBOIOPOIIOB,
yITy4dIICHUE U ONTUMU3AIHS TEXHOJIOTHIECKHAX
mapaMeTpOB IpoIiecca, MPEkKAe BCET0, B INTAHE CHIKE-
HUS JaBJCHUS Tporecca. B pesynpTare NOSBUIHCH
HOJIMMETAUINYECKUE KaTalu3aTopbl. B HUX K IulaTHHE
N00aBISIOT PEHUMN, KaJMUH, TaJIJIHA.

B HacTosiiee BpeMsi B KauecTBE KaTajln3aTOPOB
9TOTO Mpolecca MPUMEHSIOT, B OCHOBHOM,
Memannudeckue NAAMUHY U pymeHut, HaHECEHHbBIC Ha
TIPEABapPUTEIHHO XJIOPUPOBAHHBIA HOCHUTENb — OKCH[
amomuHus. [lo CyIIecTBYIONMM NpEICTaBICHUSIM O
MIPOTEKaHHUH 3TOTO IpOIecca, JUCIEepTUPOBaHHbIN Ha
TIOBEPXHOCTH HOCUTENS MeTai (IJIaTHHA) SIBISETCS
KaTajlM3aToOpOM Ppeakuuii TuIpupOBaHUS-IET HIPUPO-
BaHMs, @ HOCUTENb (TAIONANPOBAHHBIN OKCHL aJIFOMH-
HUS) — KaTajJu3aTOpPOM KHCIOTHO-OCHOBHOTO THIIQ
(u3omepH3aly, KpeKHWHra, IHKiIn3anun). DOopmsl
IUIATHHBI B KaTAIN3aTOPE SIBISIFOTCS PA3IMYHBIMU, ¥ OT
WX TIPOLECHTHOTO MPUCYTCTBHS  3aBHCHUT CEJICKTHB-
HOCTB TIpOIIECCa.

Karanuzatopbl ruiporeHu3auoOHHbIX
MPOLECCOB

I'mpporeHn3anmoHHbIe TIPOLIECCHI -
TEepMOKaTAJIUTHYECKOE ITpeo0pa3oBaHue  HEPTSIHOTO
CBIpBS O] JeiicTBHEM Bojopona. B 3aBucumoctu ot
IyOMHBI 1 Ha3HA4YeHHs BO3JCHCTBUS  BOJOpOJA

IIpouecc
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Pa3IUYaoT CIEAYIOMHe
THIPOTEHU3AIMOHHBIX  TIPOIECCOB!
runpooOecceprBanne M THIPOKPESKIHT.

I[Ipu  ruapooUYnCTKE OOBIYHO
KaTaJINn3aTOPHI:

anmroMokobanbT™MomuOaeHOBEIE  AKM  (9-15%
MoOQ3, 2-4% CoO) wiu aTrOMOHHUKEIHLMOIHOCHOBBII
AHM (o 12% NiO, no 4% Co0), vocurenb — AlyOs,
MHOTZAa C J100aBKaMU LICOJIHMTOB, aJIOMOCHINKATOB.
Y CTaHOBKH I'MJPOOYUCTKH OEH3MHA, B OCHOBHOM,
paborarot Ha karanuzatope AKM.

Karanuzatopsbl yrieknci0THOH KOHBEPCHH
MeTaHa

HaunbompIryto akTHBHOCTB B YTJIEKUCIOTHOM KOH-
Bepcuu MetaHa CH4 mposBIIIIOT HAHECEHHBIE HUKEe-
BbIe KaTanm3aTtopbl. OJHAKO OHH HMEIOT CYIIECTBEH-
HBII HEJJOCTATOK — MOTEpS aKTUBHOCTH IPH 3aKOKCO-
BEIBaHUU.

Hanmenee noaBeps>KeHbI BIMSIHUIO KOKCA KaTaJH-
3aTOpbI, B KOTOPBIX HUKEJIbh HAHECEH HAa OCHOBHBIE HO-
curenu. Tak, ecnu karaimmzarop Ni/Al203 obnamaer
HauOoJbIIed aKTUBHOCTHIO B HAYalIbHBIN MEpUOJ pa-
6otbl, To kKaranusatopsl Ni/MgO, Ni/CaO, Ni/MnO,
Ni/ZrO2 mpeBoCX0IAT €ro Mo 3KCIUTYaTallMOHHBIM Ka-
YecTBaM, HPOSIBIISASA YCTOWIMBOCTh B OTHOIIICHHUH KOK-
coobpazoBaHus. OTMEUAETCS, UTO YIIICOTIOKCHHE TI0-
JTABIIICTCS, €CII METaJUT HAHECEH Ha HOCUTEIh C BBICO-
KO 0CHOBHOCTHIO 10 JIptoncy. Ha Takux okcunax, kak
CaO, MgO, TiO2, ancopbupoBaHHBIH THUOKCHA yTIIe-
pola pearupyer ¢ yIJIEpOAOM IO PEAKIHUU, COOTBET-
CTBYyIOIICH 00paTHO# peakiuu Bynyapa. [Ipumenstor
TaKKe LIEJOYHbIE T00aBKM K TaKMM HOCHUTEISIM, Kak
AI203, mno-BUAMMOMY, OOpa30BaHUE HE CIHIIKOM
CTaOMIIbHBIX KApOOHATOB obneryaet ux
B3aUMOJEHCTBUE ¢ yriaeponoM. IIpoBonsrcs 3xcnepu-
MEHTBI 10 TIyOOKOMY OKHCICHHIO METaHa Ha
TUTATHHOBBIX H MaJTaUCBBIX KaTaln3aTopax,
HAaHECEHHbIX Ha HUTpUJ KpemHus [8, c. 308].
HecoMHeHHEBIH HHTEpeC TpeACTaBIACT UK pabdoT
SITOHCKUX HCCIIEIOBATENICH 110  YTIICKUCIOTHOW KOH-
BEpCHM METaHa HA  HHUKEIEBBIX  KaTaln3aTopax.
Mertomom coocakaenuss coneid Ni u Mg  Obuia
nonyueHa cucrema Ni0,03Mg0,970, mnpexacrapisio-
mast coboii TBepablii pactBop NiO u MgO, kortopas
OKa3aJach OJIN3KOIl M0 aKTUBHOCTH K HAHECEHHOMY
KaTaJIn3aTopy  NPUMEpPHO TaKOTO  JK€  COCTaBa
3%NiO/MgO, HO cO 3HAYUTENHHO OOJiee BBICOKON
KOKCOYCTOIUMBOCTEIO. CTaOMIbHOCTh 000MX KaTajH-
3atopoB MHoro Bhimie, yeM Ni/SiO2 u Ni/Al1203.

B ycimoBmsx Hmskux  Temmeparyp (500°C)
omnoxeHue kokca Ha karanusarope Ni0,03Mg0,970
He HaOmromaercsa. [Ipu 650°C aKTHBHOCTH KaTaim3a-
Topa He cHmxkaercs B Teuerne 3000 4. [Tpu Goree BbI-
cokoit Temmeparype (700—900°C) Ha HeM Takxke
MpPaKTHYECKU HEe OOHAPYIKMBACTCS KOKC.

Karanusatopsl B npouecce noay4eHus
CHHTe3-Ta3a

CuHTe3-Ta3 — CMeCh MOHOOKCHJAA yTriepoja H
BOJIOpPO/ia. B NMpOMBIIIIIEHHOCTH MOTYyYaloT NapoBOH
KOHBEpCHEH  MeETaHa, INapUUaJbHBIM OKHCICHHEM
MeraHa, rasudukauueii yriss. B 3aBucMMoOCTH OT
cnocoba MOJIYYEHHUSI COOTHOILLIEHUE CO:H»
Bapbupyetcs ot 1:1 no 1:3 [9, c. 353].

PasHOBHUOAHOCTH
TUIAPOOYNCTKA,

IIPUMEHSIOTC

IIo nHambomnee pacIpOCTPAaHEHHOMY  METOLY
Jlypru nony4aroT chIpoil ra3 cieayromniero cocrasa: 15-
18% CO, 38-40% Ha, 9-11% CHas, 30-32% CO2; ¢
TIOBBIIIIEHUEM TeMIeparypsl yBenuausaercst nois CO,
¢ Bo3pacranueM gasnerus - H» u CHs. [Ipumecsmu
MoryT ObITh mHEpTHBIE Ta3bl (N2) u HoS, ecnm crippe
cogepxano cepy. Cunres-raz ounmarT oT HoS u
CO; celneKTUBHBIMU PACTBOPUTEISIMH; COOTHOILCHHE
Mexny CO u Hp perynmpyror, eciii HE0O0XOIUMO,
KOHBEpCHeH OKCHa yriepoaa BOISHBIM apoM.

CuHTe3-ra3 NoIy4yaroT TaKkKe Hapsiay C IIeIeBbIM
MIPOyKTOM AIleTHIICHOM TIpH OKHCJIUTEIbHOM
MUPOJIN3E TPUPOJHOTO rasa. B a30THOMU
MIPOMBIIINICHHOCTH CHHTE3-Ta3 HasblBaloT cMmech N2 n
H>, mpumensiemyto B cuHTe3e amMmmuaka. KaranusaTopsl
- MeTayutel 8- rpymmsl, TeMmepaTtypa 700°C.

Karaausaropsl B npouecce cunTe3a @uiepa-

Tponma

Cunre3 Ouepa-Tponma MOXKET
paccMaTpHBaThCsl KaK peakIisl BOCCTAHOBUTEIBHOM
OJIUrOMEepH3aluu MOHOOKCHIa yTJIepoa, npu
KOTOPO#t 00pa3yroTcs yriepoa-yriepoHble CBSI3H, U B
o0lleM BUie OHA MPEJACTABISIET COOOH  CIIOXKHYIO
KOMOMHAIIMIO psifia TETEPOTCHHBIX PEAKIUH, KOTOPYIO
MOJKHO IIPEACTaBUTh CyMMapHBIMH YPaBHEHUSIMH:

NCO + 2nH, = (CH,), + nH20 1)
2nCO + nH, = (CH2)n +nCO2 @)
HpO,Z[yKTaMI/I PpCaKuu ABJIAOTCA aJIKaHbI,

AJIKEHBI U KHCIOPOJCOAEPIKAIINE COETUHEHHS, TO €CTh
o0pa3zyeTcs CIIOXKHAsi CMECh IPOJYKTOB, XapaKTepHas
JUIS peakIuy nojauMepu3anuu. [lepBHYHBIMEU POIYK-
tamu cuHTe3a Oumiepa-Tpomia sBistores a- u b-oxe-
GUHBL,  KOTOpBIE MPEBPALIAIOTCS B aJKaHBI B
pe3yibpTaTe Tmocieayomero rugpuposanus. [Ipupona
HPUMEHSIEMOTO KaTaJn3aTopa, TeMIeparypa,
cootHomenre CO n H2 cymecTBEHHO CKa3bIBAlOTCS HA
pacnpeneneHuu npoaykroB. Tak, Ipu HCTIONBE30BaHUN
KEJEe3HBIX KaTaJln3aTOPOB BEJIHKA OIS OJICHHOB,
TOTJla KAK B Cllydae KOOaJbTOBBIX KAaTallM3aTOPOB,
00J1aIatoINX THAPHUPYIOIIEH aKTUBHOCTBIO,
MIPEUMYIIECTBEHHO 00Pa3yIOTCs HACBHIIICHHBIE yTIIEBO-
JOPOJIBL.

B Hacrosmee BpeMs B KauecTBE KaTalIW3aTOPOB
cuHte3a Oumiepa-Tpomnma B~ 3aBUCUMOCTH  OT
MOCTaBJICHHBIX 33a7a4u (IIOBBIMIEHHE BHIX0Ja OEH3MHO-
BOIl (pakimy, yBEJIWYEHHE BBIXOJA HU3IIUX OJe(H-
HOB) HCIOJB3YIOTCS KaK BBICOKOJMCIIEPCHBIE XKee3-
HbI€ KaTalM3aToOpbl, HAHECEHHBIC HA OKCHUJbI aTIOMHU-
HUsI, KPEMHHS M MarHus, Tak M OMMETaUIMYecKHe
KaTaJIM3aTopPbl: XKeJle30-MapraHIeBble, )KeJIe30-MOIN0-
nenosble, Merayutel VIII rpynmel: HanOosee akTHBEH
Ru, 3arem Co, Fe, Ni. [lns yBenuueHUs HOBEPXHOCTH
WX YacTO HAHOCAT Ha IOPUCTHIE HOCHUTENH, Kak
CHJTMKAreyb W TTIMHO3EM. B pOMBIIITIeHHOCTH HAIITH
npuMeHerne Toibko Fe u Co. Pyrennit cnmumkom mo-
por, KpoMe TOT0, €To 3arackl Ha 3eMiie CITUIIKOM MaJIbl
JUIL WCIOJB30BAHMSA B KadecTBE Karanam3aropa B
MHOTOTOHHQ)XHBIX Tporieccax. Ha HUKeeBhIX KaTau-
3aTopax MpU aTMOC(EepHOM AaBJIEHUM oOpasyeTcs B
OCHOBHOM METaH, @pPHU MOBBIIIEHUH XK€ JaBICHUS
HUKeJb 00pa3yeT JIeTy4nii KapOOHMJI M BBIMBIBACTCS
u3 peakropa [10, c. 418].
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Karanuzaropsl B npoiecce npon3BoAcTBa
MeTaHoJIa

MeraHnon BaKHEHIINI 1O 3HAUEHUIO U
Mmacurrabam MpoOU3BOJICTBA OPraHUYECKUH MPOIYKT,
BBIITyCKAaeMbIM XUMHUYECKO# MPOMBIIICHHOCTBIO.
Cr1oco0bI IOITy4eHHs METHIIOBOTO CITUPTA MOTYT OBITh
pa3INYHEL: cyxasi IeperoHka JIPEBECHHEI,
TEpPMHYECKOE Pa3JIoKeHHe dhopmuaros,
THUIPUPOBAaHUEC METUIIHOPMHUATA,  OMBUICHHE MCTHJI-
XJIOpU/IA, KaTaIUTHYECKOC HETONHOE OKHCICHHE Me-
TaHa, KaTAJIUTHYCCKOC FHMIPUPOBAHUEC OKHUCU M [IBY-
OKHCH yriiepoja (Tak moyydarot ceidac). CripbeM st
cWHTe3a MeTaHona ciyxut cuates-raz (CO + H2),
oboraieHHbII BOJOPOIOM:

CO +2H; —CH30H (3)
OCHOBHBIM ~ ammapaToM B CHHTE3€ METaHOJIa
CITy’KHT PEaKTop — KOHTaKTHBIN anmapar,

KOHCTPYKIIMSI KOTOPOTO 3aBUCHT, TJIABHBIM 00pa3oM,
0T crtocofa 0TBOJIa TeTJIa ¥ MPUHLIUIIA OCYIIECTBICHUS
mpoliecca CUHTe3a. B cOBpeMEHHBIX TEXHOIOTHYECKUX
cXeMax UCIIOJIB3YIOTCS peaKTOPHI TPeX THUIIOB:

— TpyOuaThIe peakTOphl, B KOTOPBIX KaTalu3aTop

pa3MeleH B TpyOax, depe3 KOTOpHIE IPOXOJIUT
peakIMoOHHAs ~ Macca,  OXJaXdaeMas  BOJHBIM
KOHJICHCATOM, KHTISIIIAM B MEXTpYOHOM
TIPOCTPAHCTBE;

— a,I[I/Ia6aTI/I‘IeCKI/Ie PCaKTOpPbI, € HCECKOJbKUMU
CJIOSIMH  KaTalIu3aropa, B KOTOPBIX CbEM TCIUIA U

pETyIupOBaHNE TEMIIEPATyphI obecrieunBaeTcs
nogadei XOJIOJJHOTO ra3a MEXKIY CIIOAMHU
KaTaau3aTopa;

— peakTophl, AN CHHTe3a B TpexdasHou
cUcTeMe, B KOTOPBIX TEIUIO OTBOAWTCS 3a CUET
MUPKYJIALUHN KUAKOCTH 4depe3 KOTeI-yTUIN3aTop TN
c MOMOII[BIO BCTPOSHHBIX B peaxTop
TETJIO0OMEHHHKOB.

B MMPOU3BOACTBE METAHOJIA KAaTAJINU3aTOPbI BA’KHbI
TaK K€, KaK U CaM HpHpOI[HBIﬁ ra3. be3 Hux HH OJIMH

npouecc  MPOMCXOAWUTh HE  Oynmer.  Ha
ONTUMU3ALMIO MTPOLecca BIMSET TUIl U Kaue-
CTBO KaTaJHM3aTOPOB, UCTIOIB3YEMBIX Ha BCEX

CTagusiaX CUHTE3a MCTaHOJIA.
MeTaHOII MOXET MCIOJIb30BAThC KaK 3aMEHH-
TeNb He(TH MPU MPOM3BOACTBE MPOJYKTOB HE(PTEXH-

mun. Ha OCHOBE MeTaHOIa MO’)KHO CUHTE3HPO-
BaTh MPAKTUYECKU Bce:  (QOpMaIbJIErHIbI,
METHUJIAMUHBI (AUMETHIIAMUHBI), METUI-TPET-
OytunoBslii a3¢up - MTED, MmoHOMeTHIIAMUH
- MMA (BBICOKOOKTaHOBBIE JOOABKU K OCH3H-
HaM), TOIUIMBHbIE 3JIEMEHTHI, METHJIOBBIE
a¢ups! (JIM3), Bo10po/1, BEICOKOOKTAHOBBIH
OeH3uH, CIUPTHI, YKCYCHYIO KUCIIOTY,
pactBoputenu [10, c. 425].

JIMD — ra3, npekpacHoe IU3TOILIIMBO
(ueranoBoe umcio ~80), Ha KOTOPOM JBUTa-
Telb paboTaeT MpakTUYECKH OECUIyMHO,
BBIXJION ITaXHET Xopoio. be3BpeneH. Bel-
xjon pasnaraercs 3a 1 — 1,5 ngHs, He

yCIeBacCT AOJICTCTh 4O O30HOBOIO CJIOA, IIPpHU-
MCHACTCA KaK 3aMCHHUTECIIb XJIaA0HAa B CIIPCAX.

N3 JIMD MOXHO CUHTE3UpPOBAaTh
TIPONUJICH.

JTUJIEH,

Kartanu3aTopsl B NpoH3BOICTBE
dopmanbaernga

@opmanvoecuo (ot nar. formica — wmypaseit),
PEKOMEHIYEMOE MEXKTyHapOIHOE Ha3BaHUE
Memanaib, YCTapeBIIee — MYPAGbUHbIL AlbOe2Ud
(CH,=0) — rasoobpa3Hoe OecCIBETHOE BEIIECTBO C
OCTPBIM 3allaxoM, IePBBIA WIEH TI'OMOJOTHYECKOrO
psana  anudaTHYECKHX  aNbIETHIOB.  AJBICTHA
MYypaBbUHOMN KHCIIOTBI. Bopanslii pactBop
¢dopmanpaernna — GopMaTuH —CBEPTHIBACT OEIKH,
MOATOMY OH TIPUMEHSETCS Ul IyOJeHHs >KelaTHHa
P IPOM3BOACTBe KuHO(oTOIEHKU. Mcnonmb3yercst
JUIL  KOHCepBalMd  OWOJIOTHYECKHX  MaTepualioB
(co3maHue aHATOMHYECKHX W JIPYTUX IpenapaToB), a
TaKKe B MEJIWIMHE, KaK aHTUCENTHK ((POpPMUAPOH —
anTeuHbIl Ipenapar, CMECh pacTBOpOB
(bopmanpaernaa u onekosiona). Ente mpumensercs s
MOJTyYeHHs KaYeCTBEHHOIO  Kaydyka (peakuust ¢
n300yTeIeHOM  4Yepe3  oOpa3oBaHHE TPHUOKCAHA).
dopmabaeru MUpoKo HPUMEHSCTCS IPU
W3TOTOBJICHHH IIIacTMacC (TakKWX, Kak (EHOIUIaCT M
AMUHOIUTACTBI), HCKYCCTBEHHBIX BOJIOKOH, W3 HEro
MOJTy4YaroT MEHTaIPUTPUT (CBIPHE 1A NPOU3BOACTBA

B3PbIBYATBIX BELIECTB U IIacTU(UKATOPOB),
tpumeruionponad. OCHOBHast 4acTh (pOpMabALeruia
HOET Ha  H3TFOTOBICHHE  JIPEBECHOCTPYXKEUHBIX

MarepuaoB, IJie OH HCHOJB3YETCs Ul TONy4YeHUs
KapOaMHTHOW CMOJIBI.

B HEKOTOPBIX CIIydasix (dopmanpaerus
HCIIOJb3yEeTCs B KAUECTBE CTAOMITU3UPYIOIIEH 100aBKH
[IPU TIPOU3BOICTBE MEAUIMHCKHUX MPENapaToB.

OcHOBHO# croco0 mosyueHus (opmaibaeruia
— OKHUCIICHUE MEeMAaHOA:

2CH;0H + 0, — 2HCHO + 2H,0, (4)

OxucneHue MeTaHoJIa B (dbopmanpaerun
IPOBOJUTCS €  HCIHOIB30BAaHUEM  CEPeOPAHO2O
kamanuszamopa — npu  Temreparype 650 °C wu

ammocgeprom Oasnenuu. ITO XOPOIIO OCBOCHHBIH
TexXHoJornueckuii npomuecc, 1 80 % dopmanpaeruga
MONy4yaeTcss IMEHHO TII0 3ToMy MeToay. HemaBHO
paspaboran  Oojee  NEpPCHEKTHBHBIH  CIOCOO,
OCHOBaHHBIN Ha HCIIOJTb30BaHUH Jrceneso-
Moaubdenosvix KatanuzatopoB. Ilpum atom peakxyus
mpoonutcs pu 300 °C. B 06oux mporeccax cTeneHb
npeBpaineHus cocrasiser 99 % [11, c. 38].
Karanuzaropsbl B npouecce 1erupupoBaHus
YIJIEBO/IOPO/IOB

JeruapupoBanue  —  IPOLECC OTHICIUICHHS
aTOMOB BOJIOPOJia, TPHMEHSIEMbI, B YaCTHOCTH, B
MIPOMBIIIIEHHOCTH CHHTETHYECKOTO Kaydyka Juist
MOJy4eHHsI MOHOMEPOB U3 HACBIIEHHBIX COEINHEHHIA.

Karanmuzatopsr JETHIPUPOBAHUSI YCKOPSIIOT
OTIIEIJICHHE BOJIOPO/A OT OPraHMYECKUX COSMHEHHUH.
K  karanmszaropam IeTHIpUPOBaHHS  OTHOCSTCS,
IJIaBHBIM 00pa3oM, pa3iuyHble TBEPbIC BELIECTBA,
KOTOpBIE 110 COCTaBY MOYKHO Pa3JeNIUTh Ha HECKOJIBKO

TpYIIL:
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- OKCHIBI IIEJIOYHO-3EMENBHBIX, IEePEXOTHBIX
AJIEMEHTOB M PEAKO-3eMEIIbHBIC 3JIEMEHTHI, HAITPUMEDP
Ca, Zn, Ti, Zr, Cr, Mn, Fe, Mo, Th — katanu3aTopsl
JNETUAPUPOBAHNS CIHPTOB, IapaQuHOB, OJIC(HUHOB,
[IUKJIOAIKAHOB, IMUKIOAIKEHOB, TeTEPOIUKIHYECKIX
COCTUHCHUM;

- Cynb(pUIBI, TEJUTYPUABI, CTHOUIBI, apCCHUIBI,
cenennasl Mo, Ca, Zn, Cd, Zr, Ga, Pb, Cr, Ni, Mo, Re
U JIp. — KaTaJu3aTOpPbl ICTHIPUPOBAHHS CIUPTOB U
[UKJI0AIKAHOB;

- Oopumabl, HHUTPHUIBI, KapOWUIBI, CIITUIHIHI,
dochunst V, Zr, Ti, Cr, Mo, W — karanms3atopsl
JETUAPUPOBAHUS [TIKIIOATKAHOB;

- metamiel Ni, Cu, Rh, Ir, Re, Os, Ru, Pd, Pt —
KaTaJINn3aTOPHI JIEeTUAPUPOBAHUS CIIHPTOB,
IIUKJIOAIKAHOB, HAa(TCHOB, MNapaduHOB, OJC(HHOB,
TeTEPOLMKIMYECKUX COEUHEHUH [2, . 26].

KaranuzaTopsl mepedymnciIeHHBIX KIIaCCOB B BHJC
WHIUBUAYAIbHBIX COCIMHCHUN  HCIONB3YIOTCS, B
OCHOBHOM, B TEOPETHUYECKHX HCCIEJOBAHUAX IS
YCTaHOBJIEHUS CBSI3U MEXIY UX ¢huzuko-
XUMUYECKUMH U KaTAIUTUYECKUMU cBolcTBamu. [Ipu
MPOBEACHUH MTPOMBIIUICHHBIX MPOLIECCOB BCETa

HCHOJIB3YIOT MHOTOKOMIIOHCHTHBIC KaTaJIMTHUICCKUC
CUCTCMBI.
K OCHOBHBIM IIPOAYKTaM, MoJIy4JyacMbIM

JETHIIPUPOBAHUEM, OTHOCATCSA: HM30MIpEH, OyTaaueH,
CTHPOJI, anb(haMeTHICTHPOIL.
KartanusaTopsl B nponeccax 04MCTKH
ra3oBbIX BLIOPOCOB

I'a3bl B NPOMBILIIEHHOCTH OOBIYHO 3arpsi3HEHbI
BPEIHbIMU TIPUMECSIMH, IO3TOMY OYHCTKA IIHPOKO
NPUMEHSIETCSl HA  3aBOJax U NPEANPUSITHIX IS
TEXHOJIOTHYECKUX U CAHUTAPHBIX (PKOJIOTHUECKUX)
nenei. [IpoMblieHHbIe CIOCOOBI  OYMCTKH Ta30BbIX
BBIOPOCOB OT Ta30- W MapoOoOpa3HBIX TOKCHYHBIX
NpUMece MOJKHO pa3/ieIuTb Ha TPH OCHOBHBIE
TpYIIIBL:

- abCOPOIST KUIKOCTIMU;

- agcopOIHs TBEPIBIMU MOTJIOTHTEIISIMH;

- KaTaJINTUYECKast OUMCTKA.

Kamanumuueckasa ouucmka 2azo8 CBsi3aHa C
XMUMHUYECKHM TIpEeBpaICHUEM TOKCHUYHBIX
KOMIIOHEHTOB B  HETOKCHYHBIE B TPHCYTCTBHHU
KaTaln3aTopoB. Mcnonp3yercs [Iss  OYHCTKH  OT:
JIETY4YHX OPraHMYECKUX COCIUHEHHH, OKCHIOB a30Ta,
CepocoJiepKallliX COeIMHEHUH, Yriepoaa, aMMHaKa,
030Ha [2, c. 34].

W3BecTHBIE  KaTann3aToOpbl OYMCTKH
paszieNuTh Ha TPY OCHOBHBIE TPYIIIIBI:

- KaTaJM3aTopbl, CcojaepKalue 0J1aropoHble
METaJlIbI;

- KaTauu3aToOpbl,  COCTOSIIHE U3
MepPEXOJHBIX MeTa/uToB (0-371eMeHTOB);

- CMeIIaHHbIC KaTaJu3aToPbl,  BKIIOYAIOIINE
OKCHIBI (-3JIEMEHTOB W METAJUIBI IATHHOBO TPYIITIBL.

[MpumMepaMn  MPOMBIIUICHHBIX IUIATHHOBBIX U
NaJUIa/INeBbIX KaTaIU3aTOPOB, HAHECEHHbBIX Ha
HOPHUCTHIE MOJUI0KKH (y-Al203, CUJINKAreb,
IIOMOCHJIMKAT, KepaMuKa, KOPYHI), MOTYT CIIyXHTh
KaTaiauzaTopsl, copepxanme 0,5-0,6% (maccoBbix) Pt
u coxepxamue 1,4-2,0% (maccoeix) Pd. Um
NPUCYILA BBICOKast aKTUBHOCTh. O/IHAKO JIOPOTOBU3HA,

MOXHO

OKCHUI0B

BO3pacTaromias n1ehuIuTHOCTh 0JIaTOpPOTHBIX
METaIoB Jenaer mpo0IeMaTH4IHbIM
HIMPOKOMACIITA0HOE MPUMEHEHUE UX B T'a3004HCTKE.
Cpemu OKCHAHBIX KaTaJH3aTOpOB, Kak HambOoiee
JICHIEBBIX, XOPOIIO 3aPEKOMEH/IOBATIH Ce0sSl OKCH/IbI
Mn, Co, Cu, Zn. AKXKTHBHOCTP OKCHIHBIX
KaTaJn3aTOPOB MOXKHO TOBBICHUTH BBEJICHUEM B HHUX
HEOOJIBIINX KOJMYECTB OJIATOPOJIHBIX METAILIOB.

Oxcuj  a30Ta  BOCCTAHABIMBACTCS  I'a30M —
BoccranoputeneM (CO, CHs4) B mpucyTcTBHH
KaTaJIM3aToOpOB. B Ka4yecTBe KaTaJIu3aTOpOB
UCTIONB3YIOT Pa3IniHbIe METaJlIbI, KOTOPBIMH

MTOKPHIBAIOT HOCHTENH (OTHEYIIOPHBIE MAaTEPHAIbI).
YacTo MpUMEHSIOT ~ NALIA0Uessbiti  Kamauuzamop,
Hanecennvlll Ha  oKcuo aniomunus.  TemmepaTypa
peaxmmm: 400-470°C.

ITpn KaTaJIATUYECKON OYNCTKE ra3oB OT
opeanuveckux eeujecme B KadecTBE KaTalM3aTOPOB
ucnonb3ytot Cu, Cr, Co, Mn, Ni, B OTAEIBHBIX CITydasix
— OokcuThl, wUeoduThl. KaTanauzaTopbl yCIOBHO
JIeNATCS Ha!

- LeTbHOMETAJUINUECKHE (METaUIbl TJIaTHHOBOM
TpyNIbl WIK HEOJaropojaHble METaIbl, HAaHECCHHBIE
Ha JICHTBI, CETKH, CITUPAI U3 HEP>KaBEIOLIeH CTaln);

- CMEIIaHHBIC (METAIBl  IUIATHHOBOW TPYIIITBI
WIN OKCHIBI HEOJIaropoaHbIX METaJUIOB, HAHECCHHBIC
Ha OKCHJI aTIIOMUHHS, HEPKABEIOIYIO CTANb);

- KepaMH4YecKHe (MeTaIbl IUIATHHOBOW TPYIIIIBI
WJIN OKCHIBI HEOJIaropoAHBIX META/UIOB, HAHECEHHBIE
Ha KepaMHUUECKYI0 OCHOBY B BUJIE COT WJIM PELIETOK);

- HaChIITHBIE (TPAaHyJIBl WIM TaOIETKH U3 OKCHAA
QIOMHHHUS C HAHECCHHBIMHM HA HEro MeTaJllaMH
IUIATHHOBOW TPYIIBI WIIM OKCHJIAMU HEOJIaropoaHbIX
METAJIJIOB, 3€pHA OKCHJIOB HEOJIarOPOIHBIX METAIIIIOB).

IIpenmymiecTBoM 001a7ar0T KaTaau3aTopsl,
HaHECEHHBIC HA  MeTaumdyeckue Hocutenu.  OHH
0oJiee TEPMOCTaOMITBHEL, MIPOYHBI, JIETKO

pereHepupyroTCsL.
KaranuszaTtopsl B npouecce HelTpaau3anuu
aBTOMOOMJIBHBIX BBIXJIONOB

B coBpeMEHHBIX aBTOMAIIMHAX MPUCYTCTBYET
KaTaJIUTHYECKUH Tpeodpa3oBaTellb WIIN
aBTOMOOWJIbHBIN KaTanmu3atop [2, c¢. 36]. 3agaueit
ABTOMOOWJILHOTO KaTauu3aropa SIBISIETCS CHIDKEHUE
KOJIMYECTBA BPECAHBIX BEHICCTB B BBLIXJIOIHBIX Ira3ax.
Cpenu HUX:

- okuch yriepoga (CO) — smoBUTHIN ra3z 6e3
L[BETA U 3amaxa;

- YIJIEBOJIOPO/IbI, TAKXKE M3BECTHBIC KaK JIETY4IHe
OpPTraHWYeCKHE COCIUHEHHS — OJHMH W3 TJIABHBIX
KOMITOHEHTOB CMOTa, 00pasyeTcs 3a CYET HEIOJIHOTO
CTOpaHUsl TOIUINBA;

- okcunbl azora (NO u NOz, KOTOpBIE YacTO
obosemuustor Moy o6o3naueHneM NOy) —  Takxke
SABJIIAKOTCA KOMIIOHCHTOM CMOT'a, 4 TAKXC KHCJIOTHBIX

JMOXIEH,  OKa3bIBAIOT BIMSHHE HA  CIIU3UCTYIO
YeJoBeKa.
Aemokamanuzamop (WM Ke  KaTanu3aTop

JIO)KUTAHUS TBEPIBIX U IKUJKUX TOIJIMB) B 00IIEM
cllyyae  MpEACTaBIseT co0Oi  COTOBYIO (OJIOYHYIO)
KOHCTPYKLHIO C HAHECEHHbIM CNI0eM NIAMUHOB020 UIU
naniaoueso2o Cniaed, YBEINYUBAIOIIYIO —IUIOIIAIb
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KOHTaKTa BBIXJIOIHEIX T'a30B c
MTOBEPXHOCTBIO.

Henmoropesmme ocratkn CO, CH, NO, kacascp
TIOBEPXHOCTH KATAJIUTUIECKOTO CJIO0SI, OKOHYATEIHHO
OKHCIISTIOTCS KHCIIOPOAOM, MIPHUCYTCTBYIOIINM B
BBIXJIONIHBIX ra3ax. B pe3ynbrare mnpoTrekaromen
peakiuu BBIJIEIISIETCSI TETLIO, paszorpesatoliee
KaTaJu3aTop, BCIIEACTBHE YEro peakiysi OKUCICHUS
AKTHBU3UPYETCH.

IIponecc MIPON3BOJICTBA aBTOKATAIU3aTOPOB,
Ha3bIBAEMBIX TalOKe HEHTPaIM3aTOPaMH  BBIXJIOIHBIX
ra3oB, BKJIIOYAET J[Ba OCHOBHBIX JTara, Ha IEPBOM U3
KOTOPBIX OCYIIECTBIISIETCS BEITYCK HETIOCPEICTBEHHO
KaTaJln3aTopa Ha METAJUTMYECKOM HIIH KepaMHIeCKOM
HOCHTENle, a Ha BTOPOM— €ro  yIaKOBKa B
METAJUIMIeCKAN KOPIyC —  KOHHUHT  (canning).
KiroueBoit onepanueit TEXHOJIOTUH CUUTAETCS
TIEPBEIA ATall — MPOU3BOJICTBO KaTalM3aTOPOB, B TO
BpeMsi KAK ~ KOHHHMHT HE  IPEICTaBIISICT CEPhE3HBIX
TEXHOJIOTUYECKHUX IPOOJIEM M MOKET OBITh BBITIOJIHEH
Ha OOJIBIIMHCTBE MAIIMHOCTPOUTEIIBHBIX
NpeANpPUSITHH, MMEIOIINX [ITaMIIOBOYHOE U
CBapoOYHOE 000pPYIOBAHUE.

TpaguunonHO ABTOMOOHWIIN C  JAHU3EIHHBIM
MPUBOIOM, K KOTOPBEIM OTHOCHTCSI OOJIBINAs YacTh
TPY30BHKOB M1 aBTOOYCOB B  MHpE, OCHAIIAIOTCA
HEUTpaTn3aTOpaMu C IDIATHHOBBIME KaTaJM3aTOpaMHu.
Takue kaTann3aTopsl 00JIaaI0T TOCTATOYHO BBICOKOH
3((EeKTUBHOCTRIO B peakmusix 00e3BpPCIKUBAHUSA
YIIEBOAOPOAOB (B TOM YHCIIE BXOAAIINX B COCTaB
nucnepcHbix yactui) u CO, 0HAaKO UX HEJAOCTATKOM
SIBJISIETCS BBICOKAsl aKTUBHOCTD B PEAKLIUSIX OKUCIICHUS
cepsl ¢ obpasoBanuem SOs.

[Tannanuessie ABTOKATaIU3aTOPHI
XapaKTepu3yroTcd  MeHbIIeHd 3ppeKTHBHOCTRIO  TIO
CPaBHEHHIO C TUIATHHOBBIMH aHAJOTaMU B PEaKIHIX
OKHCIICHHS MTPOAYKTOB HETIOJIHOTO CTOPaHUs, OIJHAKO
UM CBOHCTBEHHA H MEHBINIAS aKTHBHOCTH B PEAKIIUU
OKHCIICHHS TUOKCHA CEpPhI 0 CEPHOTO aHTHIapuaa. B
CBS3M C OTHM TIPH COOTBETCTBYIOUICH IOpaboOTKe
MaJUTaUCBBIC MM ~ KOMOWHHPOBaHHEIC IUIATHHO -
MayaueBble KaTaJHn3aTOPhI MOT'yT 3aMEHUTh
TPaaUIHOHHO MIPUMEHsIeMbIe TUIATHHOBBIE
KaTajau3aTophl B TU3EIbHBIX HeWTpanu3zatopax [12].

Heiitpanu3aTopsl 111 OEH3MHOBBIX JABHraTelei
0asupyroTCs HA ~ CHCTEME TUIaTHHA-TIAJIaIuH-POIHA,
NpUYeM  KOJMYECTBO poAMs B OOIIeH 3arpyske
METAJUIOB IUIATHHOBOM TpYIIEI 110 Mmepe
COBEPIIEHCTBOBAHUS KOHCTPYKLIMH JBUTaTesei
nonmxkaercs ¢ 17-20% mo 9-11% [13].

B KaTaJIUTHYECKUX peoOpa3oBaTeIsIX
CYIIECTBYIOT JBa pa3IMYHBIX TUNA KaTaJH3aTOPOB:
BOCCTaHaBJIMBAIOIUN KaTAJIM3aTOP U OKUCIUTEIbHBIN
Katanm3zaTtop. OGa THma COCTOST U3 KepaMHUYECKOH
CTPYKTYPBI, MOKPBITOH METAIIIMYECKUM
KaTajau3aTopoM (OOBIYHO ATO IJIATHHA, POJIWN W/WIH
nayaaunii). Mmes 3akimrodaercs B TOM, YTOOBI CO3/1aTh
CTPYKTYPY, KOTOpas MOJACTABIISIET TOA  IOTOK
BBIXJIOITHBIX ra3oB MakCUMaJIbHYIO TUIOIIA b
KaTajau3aTopa u CBECTH K MUHAMYMY
3aJeCTBOBAHHOE IIPU 3TOM  KOJMYECTBO CAMOIO
KaTajgu3aTopa, TaK KaK MCIOJIb3yeMble MaTepuabl
BEChbMa JIOpOrd. B HekoTophIx mpeoOpasoBarensx

paboueii

OaXXE€ CTaJId UCITIOJIb30BAaTh 30JI0TO C IMPUMECHIO Ooutee
TPAOUIIMOHHBIX KaTajIn3aTOpPOB. 3o050TO JCIICBJIC IIO
CPaBHECHHUIO C OCTAJIBHBIMU KaTaJIn3aTOpamMu, 1 MOXKET

MOBBICUTh  CTCIEHb OKkucieHus Ha  40%, dro
HEOOXOAMMO /ISl CHIDKCHUS KOJIMYECTBA  BPEIAHBIX
rasoB

KaranuzaTtopsl B npouecce Npou3BoacTBa
TJIHOKCAJIS

I'mmoxcans — nuanbAeruj IaBeIeBOM KUCIOTHI,
KENTask KUAKOCTH ¢ 3amaxoMm Gopmanuna. SBisercs
MPOCTEHIINM JUaNbaeruoM. [ nokcanb — OAUH U3
BaKHEHIINX MPOAYKTOB OCHOBHOTO OpPraHUYECKOro
CHHTE3A.

I'muoxcab-TEKCTUIBLHO-BCIIOMOTraTEIBLHOE

BELLECTBO, MPHUAAIOIIEE HECMUHAEMOCTh  XJIOTYATO-
OyMa>KHBIM u BHUCKO3HBIM MaTepuaiaM;
TUIPOGOOU3UPYIOIINH  KOMIIOHEHT COCTaBOB LIS
MIPOIHUTKH OyMaru u KOXH. I'muoxcanp u
TJIHOKCATBbCYNb(AT HUCTONB3YIOTCS VI MOJYYCHUS
KyOOBBIX Kpacurenen. I'nuokcanb LIEHHBIN
CTPOUTENBLHBIN OJIOK B OpraHuYecKOM CHHTE3E,
O0COOCHHO B CHHTE3¢ TIETEPOIMKIOB TaKUX Kak
UMHIA30J1.

B mpoMBIIIIEHHOCTH — TIHOKCANb MOTYyYaroT
nByMs myTsmu. JInbo okwucieHWeM B ra3oBoi (aze
STHICHIIMKONA B TPUCYTCTBUH CepeOpsaHoe0  uiu
MeOH020 Kamaau3zamopa, TM00 OKUCIICHUEM B KUIKOH
(da3e ameranprernga a3o0THOH kuciotoi. bBomee
pacpoCTpaHEHHBIM SBIISICTCS OKUCIICHHE B Ta30BOit
dase [14, c. 333].

YHUBEpPCATBHOCTh TJIHOKCaNd (HACUUTHIBACTCSA

OKOJIO 2,5  ThICSY MaTepUasos, KOTOpBIE MOXKHO
co3JaTh HA  €r0  OCHOBE) U OIpEAENAET €ro
KOMMEPUYECKYIO IEHHOCTh — TOHHA BEIECTBA CTOUT

95 ThIcsaY pyOseld. bnaronmapst TOMCKUM — y4E€HBIM
Poccust crana BocbMO#l 1o cuery CTpaHOM, KoTopast
pacriojaraeT TEXHOJIOTHEH NPOU3BOJCTBA TIIHMOKCAIIS
[15].

[Mpsimoe HapluaisbHOe napodazHoe
KaTaJIUTHIECKOe OKHCJINTENBHOE AETHAPUPOBAHIE
STHIICHTIIMKOIS JI0 TIMOKCAIA — 3TO CJIOXHBIN, HO
YIPaBJIIEMBIN U MIPaKTUYECKU 0€30TXOAHBIN
HETIPEePBIBHBIN Mporiece, Ui 0GhOpMIIEHHS KOTOPOTO
TpeOyeTcst HeOONbIIOoe KOJHMYECTBO —anmapaTypHbIX
€IVHHUILL ¥ NIPOU3BOJACTBEHHBIX IUIoIanei. B kauecTe
KaTaJln3aTopoB 3TOTO Tporecca TPaTUIIMOHHO
HCIONB3YIOT KaK HAaHECEHHBIE OKCHJIbl METAJUIOB MU
YHUCTHIE METAIIBI, TaK M MAacCCHBHBIE METAJUIMYECKHE
koHTakTel U3 Ag, Cu, Au, Pt ¢ pa3BuToil yaenbHOI
TIOBEPXHOCTBI0, KOTOPBIE MOTYT OBITH 1O0THPOBaHHI Fe,
Co, Mo, W, Ni, Al, P. OxkucnureneM sBiseTCs
KHCJIOPOJ BO3AYyXa.

ITo aTomMy cmocoby HEHmoCpeaCTBEHHO IMOTOYHO
MTOJTyYaroT LIEIEeBOIt MIPOAYKT C CoZiepXKaHNEM
rimokcaist ot 20 1o 40 % (macc). OnHaKO BhIIEICHHE
TOTOBOTO TOBapHOTO MPOIYKTa BBICOKOW HUHCTOTHI
CONMPSDKEHO € HCHOJB30BAHUEM JTOPOTOCTOSIINX
CIOCOOOB JIOTIOJMHHUTENBHON oYnCTKH. HemocTtaTtox
9TOro  croco0a COCTOMT TakXke B OrpaHMYEHHOM
BPEMEHM AaKTHBHOM XKM3HM KaranuzaTtopa (oxono 30
CYTOK HemnpepbiBHOW  pabotel).  CyllecTBEHHBIMHU
MIPEUMYILECTBAMH CII0c00a SBIISIOTCS HU3KAsl CTETICHb


https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%82%D0%B5%D1%80%D0%BE%D1%86%D0%B8%D0%BA%D0%BB
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%B8%D0%B4%D0%B0%D0%B7%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B8%D0%BB%D0%B5%D0%BD%D0%B3%D0%BB%D0%B8%D0%BA%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D1%86%D0%B5%D1%82%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B3%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
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H3HOCa 000pyIOBaHHS u 0€30TXOTHOCTD
MIPOM3BOJICTBA.

VYyensle Tomckoro TOCYAApCTBEHHOTO
yamBepcureta (TI[Y) eme ¢ 1990-x romoB

pa3pabaTbIBalii TEXHOJOTHIO IOyYCHHS TIHOKCAIS
[16, c. 96]. Momnomoit TOMCKWIi ydeHbIH AJjekcen
KuszeB B cBoeit kanaunatckoit muccepranuu B 2003
oAy 3allUTWJI NPUHLUI, Ha KOTOPOM celdac
0a3upyercsl TEXHOJIOTUSI  TPOW3BOJICTBA MIIMOKCAIIS.
Lenp wnccnenoBaHus cocTostia B pa3paboTKe HOBOU
KaTaJIMTHYECKOU TEXHOJIOTHU TJIHOKCAJIs,
obecrnieunBaromen HETpephIBHOE MOJTyYCHHE
TOTOBOTO TOBAaPHOTO MPOAYKTa HOPMaTHBHOTO
KadyecTBa C BEICOKMM BBIXOJIOM Ha HOBBIX CePEOPSHBIX
KaTalln3aTopax C  TPOJIOHTHPOBAaHHBIM  BPEMEHEM
3¢ dexTHBHOM pabOTHI. OOBEKTOM UCCIIeTOBAHNUS

SIBJLLJICS IIPOLECC  OKMCIIEHUS  OTWICHIVIMKOJIA 0
TJIMOKCAJIS KUCIOPOJ-COAEpKAIUM ~ razoM Ha  Ag-
KaTaJln3aTopax.

Hcnonp3oBaHue HOBBIX  Ag-mMarepuajoB B

KayecTBE KaTaJU3aTOPOB CHHTE3a TITMOKCANI IMyTEM
CEJICKTUBHOTO  OKHCIMTENBHOTO  JEeTHUAPHUPOBAHUS
ra3z000pa3Horo THICHIIIMKOIIS XEMOCOPOUPOBAaHHBIM
KHCIIOPOZAOM  OOECIIeUMBACT BHICOKHE  ITOKAa3aTeNN
Ka4ecTBa Ipoliecca.
MeTa/uIH4ecKHe KaTaIu3aTOPbI

Memannuyeckue xamanuzamopsl MCIOIb3YIOTCS
UL OCYIIECTBIICHHUS Psifia OKHCJIUTENBHO-
BOCCTAaHOBUTEINFHBIX peaknuii: ruapuposanus ( Pd, Pt,
Ni, Cu), neruapuposanus ( Pt, Pd u ap.), okucnenus (
Pt, Ag), usoromnoro oomena Bogopomom ( Ni, Pt),
CHHTE30B Ha OCHOBE OKHcH yriepoja u Bogopona ( Co,
Fe, Niu ap.), cunaresza ammuaka ( Fe), karanntudeckoii
ounctkd ( Ni, Pt, Pd, Fe) u MHOTHX Apyrux peakuui.

Maccugnuuii MemaniuiecKull Kamaiu3amop
paboTaeT TOJIBKO CBOEH MIOBEPXHOCTHIO, KOTOpas
COCTaBJISET, 1o KOJIMYECTBY ACHCTBYIOIIETO
KaTaJUTHYECKH BEIECTBA, HUYTOXHYIO JOJIIO BCEH
Macchl Katanu3aTopa. IlosTomy yke nmaBHO cTanu
yIoTpeOIsTh HaHECECHHBIE KaTallN3aTopHl,
MPUTOTOBIISIEMbIE HAHECEHHEM TOHKOTO cos
AKTUBHOTO BEIECTBA Ha KaTaJINTHYECKU
HeZleaTeNbHbld  Hocutrenb. Ilpu  mpakTuyeckom
WCIIOJIb30BAaHUM KAaTaIM3aTOPBl  9acTO, HAHOCHT Ha
MOBEPXHOCTH TBEP/BIX TEJI C Pa3BUTON MOBEPXHOCTHIO,
TaK Ha3bIBaEMbIX HOCHUTeENeH. B kauecTBe HOocuTenen
yalle BCEro UCIMOJIb3YIOT BELIECTBA C BHICOKOPA3BUTOM
MOBEPXHOCTBIO:  YTOJIb, CHJIMKAareslb, ajloMOTelb,
acOecr, IeM3y, KH3eJbryp, CTekio, ¢papdop, cyisdar
Gapus u np. Hocutenb NpUMEHSIOT HE TOJIBKO IS
9KOHOMHUH KaTajn3aropa (4T0 HMMeeT HEMaJIOBa)XKHOE
3HAYCHUE JUI TAKUX KaTaIu3aTopos, Kak Ir, Pt, Pd, Au,
Ag, Os), oH cmocobeH B HEOOIBIINX Mpeaeax
W3MEHATh AaKTHBHOCTh KaTalW3aTopa, MPOSBIAA
OTIpeNleNeHHBI TTPOMOTUPYIOMHKH 3P dexr, a Takxke
croco0eH PE3KO MOBHIIIATH YCTOWYHBOCTD
HaHECEHHBIX WIN aJCOPOIMOHHBIX KaTaIM3aTOPOB K
CHEKAHMIO IPY  TEMIEPaTypPHOM BO3ACHCTBUHM U K
OTPABJICHUIO IAMU 110 CPAaBHEHHUIO C  MACCUBHBIMU
MEemaniudecKumMy Kamaniu3amopamu.

[Tnenku mertayuioB 0ObIYHO 0OJI€Ee AKTHBHBI, YeM
Maccuenvle  Memaniuyeckue kamaiusamopsi.  Jns
peaKkLyii BOCCTAaHOBJIECHUS B XHIKOHM (aze Oombloe

3HAYCHNE UMEIOT TakK Ha3bIBaEMBIC CKEJICTHBIE
KaTalu3aTopsl, TJIaBHBIM 00pa3oM HHKeJeBble. B
OTIENBHBIX CITydasx NPUMEHSIOTCS ~ MACCUBHble
Memannudeckue Kamaiuzamopsl, HaIpuMeEp, B BHIC
CETOK.

Karammzartopsr, COJIepIKAIIIe METaJlT B
MacCHUBHOM, a HE B TOHKOH3MEIbYCHHOM WIIH
BBICOKOJITUCTIEPCHOM COCTOSIHUH, B OCHOBHOM
MPUMEHSIOTCST U1 JIaOOPAaTOPHBIX UCCIICIOBAHMUIA,
LIEbI0 KOTOPBIX SIBJISIETCSL BHISICHEHHE CBSI3H
KaTaJTUTUYECKON aKTUBHOCTH C MPHUPOAOH MeTallia
WM COCTOSIHUEM €Tr0 IMOBEPXHOCTH, JOCTYIHOM Jis

ra3000pa3HOro peaKkTaHTa. ITo CpPaBHEHUIO €
OOBIYHBIMH HaHECEHHBIMH KaTalIn3aTopaMu
MacCHBHBIE  METAUIMYECKHE 00pa3ipl  IO3BOJIAIOT

MHOTO JIETYE PETYINPOBAaTh CTPYKTYPY IOBEPXHOCTH,
ee cocraB. MHOTHE Memaniuueckue Kamaiuzamopol,

NIPUMEHSIEMBIE  JUII  NPENApaTHUBHBIX  CHHTE30B B
a00paTOpr WM B MPOMBIIUICHHOCTH, HMEIOT
OTHOCHUTEJIbHO  BBICOKYIO YJEIbHYK) IOBEPXHOCTD.

PeanbHas CTpyKTypa TakuX KaTaJu3aTOPOB MOXKET
CIJIBHO Pa3lIMyYaThCsl, OJHAKO BCE OHU B OTIMYUE OT
MacCCHBHBIX METAJIIOB COCTOSIT U3 OTJENBHBIX
METAITMYECKUX YacTUI. OTH YaCTHIBI MOTYT OBITh
yZaJeHbl IPYT OT APYTa Ha 3HAYUTEIHHOE PACCTOSIHHUE,
KaK B OOBIYHBIX HAHECCHHBIX KaTAJIM3aTOPaX, WU K€
MOTYT OBITH paszieneHsl TOJIbKO HEOOIBIINM
KOJINYECTBOM TYTOIUIaBKOT'O OKHCHOTO
crabmnmszaTopa, Kak B  KIACCHYCCKHX XKEIE3HBIX
KaTaJn3aTopax CUHTE3a aMMHaKa.

B TPYIITy OPUCTHIX METAJUTMIECKHUX
KaTaJn3aTOpPOB BXOJIST TaKXke CKeJeTHBIe
KaTajau3aTophl (THIA KaTajau3aTopoB PeHes ), KOTopbie
OOBIYHO CTAaOMIIN3UPOBAHEI OTIpeIeIeHHBIM
KOJINYECTBOM OKHCJA; WX IpaBUIbHEE OTHOCUTH K
JUCHEPCHBIM, Ye€M K MACCUBHbIM MEMAiIUYeCcKuUM
kamanusamopam. HakoHel, AWCTIEPCHBIN MeTaI
MOJKET MCIONB30BaThCSI B BHJE  MOpOIIKa Oe3
HocuTend. XOTS JUIL MACCUBHBIX MEMALIUYeCcKUX
Kamanu3amopog B JIHUTEepaType MPUBOIATCS
MHOTOUYHCIICHHBIE JaHHBIC, TIOTy4eHHBIE TIPH
HECOOJIIOIGHIH JOCTATOYHOTO KOHTPOJIS 32 COCTABOM
U CTPYKTypOW MOBEPXHOCTH, C  TOYKH 3PEHUS
BO3MOXHOCTEH COBPEMEHHBIX METOJIOB IIPOI0JIKEHIE
TAaKOTO  POAAa  HCCIENOBAHMI Majl0o  OINpPaBJaHO.
3arps3HEHUE MOBEPXHOCTH B HACTOSIIEE BpeMs
OOBIYHO MOKHO YCTPaHHUTh TEM WM HWHBIM IIyTEM, a
JUIL  3HAQUYMUTENIBHOTO YHMCIa  METaJIOB BO3MOXEH
TaKXe KOHTPOJb U 3a CTPYKTYpoi nmoBepxHoctu [17, c.
30].

CoBpeMeHHbIe KATAINTHYECKHE CHCTEMbI H
€1oco0bI NX M3TOTOBJICHHS.

[IpoTounsie TpyOUaThie peaKTOPhI
TpeIHa3HAYEHbI JUISt TIPOBEJIEHUS THUPOJIU3a
YIJIEBOIOPOAOB. B TPOMBIIIJIEHHBIX YCIOBUSAX
NIUPOJIU3 YIJIEBOJIOPOJIOB OCYIIECTBIIAIOT npu

temneparypax 800—900 °C wu mpu JaBICHUSX,
OIMTU3KUX K aTMoc(hepHOMY. OCHOBHBIMHU
HeJl0CTaTKaMH KaTaJIUTHYECKOTO MTUPOJIH3a
HECOMHEHHO SIBJISIETCSI BEICOKOE KOKCOBaHHE

KaTaJu3aTOpOB U HEOOXOIMMOCTh CO3/IaHUST HOBBIX
YCTAaHOBOK U HOBOT'O TEXHOJIOTHYECKOTO
o0opynoBaHusl.
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B npOMBIIIIEHHOCTH HIMPOKOE PacIpoCTpaHEHUE
MOJIYYHJIO  HCIOJIb30BaHNE HEOOIBIINX  TO3UPOBOK

(50—300  ppm)  BemiecTB,  CIIOCOOCTBYIOIIHUX
CHIDKCHHIO  00pa3oBaHUS KOKCa MPH  HHPOJH3E —
WHTUOUTOPOB KOKCOOOpa30BaHMUS Ha OCHOBE

thocdopoconepkamux BemiecTs. [IpuHIMI neiicTBUsA
9THX BEIIECTB 3aK/II0YAETCs B MACCHUBAIIMU aKTUBHBIX
LIEHTPOB Ha CTEeHKe Mupo3MeeBHka. OJHAKO y 3TOTrO
HanpaBjeHUsl  JIOCTATOYHO OOJBLIOE  KOJIWYECTBO
HEI0CTaTKOB: CJI0’)KHOCTb PAaBHOMEPHOT'O
JIO3UPOBAHUS M PaCIpeIeNIeHNsI 10 NTapOChIPHEBOMY
MOTOKY, OTpaHMYEHHE UCIIOJIb30BaHUS HHIMOMTOPOB
KOKCOOOpa30BaHHs pu MIHPOJIN3E CHIPBS c
COJIEPKAHUEM CEPHI (IpsIMOT OHHBIH OeH3UH,
aTMOC(EpHBIN Ta30MIIb).

Ilocnennue  gecATUNETHS B KaTAIUTHYECKOU
XUMHUH aKTHBHO pa3BHUBaeTCS MEPCIEKTHBHOE
HarpaBJeHHE, CBSI3aHHOE C HCTIONIb30BaHUEM
HaHOPa3MEPHBIX YACTHIL B AKTHBHBIX CIIOAX
KaTaJn3aTopoB. B psme cioydaeB OHM OKa3aluCh B
JECITKM U COTHM pa3 IMPU3BOAUTENBHEE, YeM
CYILIECTBYIOIHE IPOMBIIIUICHHBIE KaTaJIn3aTOPHI.
Jloka3aHo, 4TO aKTMBHOCTb HAHOYACTHIl B KaTalu3e
00yCIIOBIIEHA WX YHHKaJbHOM MHKpPOCTPYKTYpOH,
3JIEKTPOHHBIMU CBOMCTBAMU W BBICOKOM yAENBHOM
MOBEPXHOCTHIO aKTUBHBIX y4acTKoB [18, c. 167].

B HACTOAIICC BpEMs MOXXHO CUHUTATh
YCTaHOBJICHHBIM (I)aKT IpeaAnoOYTHUTCIIBHOTO
MNPpUMCHCHUA B KaTaJIUTHICCKOU XUMHUHU

YIBTPAIUCIICPCHBIX HAHOCTPYKTYPHPOBAHHBIX YACTHII
akTUBHBIX MaTepuaioB [19, c. 30]. Iloutm Bce
MPUMEHIEMBIC KaTaIn3aTOPhl HA UX OCHOBE COCTOST U3
KJIACTEPOB, pa3Mepbl KOTOPHIX JISKAT B JUANA30HE OT
CIIMHUI[ 0 COTEH HAHOMETPOB. XOTS MEXaHU3M
KaTaJin3a Ha JUCIICPIUPOBAHHBIX YACTHUIIAX BCE €Il HE
JI0 KOHIIa U3y4YeH, YK€ OOMICIIPU3HAHHO, YTO UMEHHO
9TH  0COOEHHOCTH 00ECIIEYMBAIOT WM  BBICOKYIO
KaTaIMTHYECKYI0 aKTUBHOCTB 10 CPABHEHHIO C WX
aHaJoraMy Ha OCHOBE 00BEMHBIX (CTIIOMIHEIX)
matepuanos [20, c. 1662]. Cuuraercs, uTO HX
AKTUBHBIC ICHTPHI B OCHOBHOM PAacIOJOXXEHBI Ha
Hapy>HOU IIOBEPXHOCTHU.

Eme OO0JIBIIYIO0 AKTUBHOCTh TPOSIBJISIOT
O6ecopmenHble (WrosbyYaThie), ¢ OOJBIINM YHCIOM
OCTPBIX YIJIOB,  HAHOKJIACTEPHI,  COCTOSIIHEC W3
metauioB Cu, Pt, Pd, Ni, Fe, Co, ux cmiaBoB u
XUMHYECKHX COCJAMHCHHH, KaK IPaBHIO OKCHIOB,
HUTPUIIOB, KapOuaoB. [Ipy mpoUYnx paBHBIX YCIOBHSIX
3TO YBEIUYHBACT YACTbHYIO KaTaIUTHICCKYIO
AKTUBHOCTb, IPUBOJUT K COKPAIIICHUIO HEOOXOJIMOTO
BPCMCHU KOHTaKTa  PEareHTOB C  KaTaJHU3aTOPOM,
YMEHBIIIAET pa3Mephl PEaKTOpOB, YCIICBISICT
mpou3BoACTBO [21, c. 945].

W3BecTHBIE CHOCOOBI M3TOTOBICHUS TPYOUYATHIX
KaTaJIn3aTOPOB C  NMPUMEHCHHEM BBICOKOIHCIIEPCHBIX
AKTUBHBIX MATEPHAJIOB BKJTIOYAOT MIPOIIECCHI
KOHICHCAIUH HCIAPEHHBIX TEPMUYECKA WM  TIPH
MTOMOIIIA MarHETPOHOB, JIA3€PHOTO  M3JIYYCHUS HIU
3JIEKTPOHHOTO TIOTOKA. [IpumMensieTcs XUMUYECKOE

BOCCTaHOBJICHHE u3 pacTBOpPOB coneit c
MOCIEAYIOIUMHU ATUTEIbHBIMHU npoieccaMu
KPHUCTAJLTU3AIIHH, 3aKpCIUICHUS AKTUBAIIWU.

I/ICHOHLSYIOTCH TAaKKC TCXHOJIOTMM HAHCCCHHSA Ha

HOCHTEIH Pa3IHIHBIMU croco0amu MOTyYeHHBIX
MTOJTUIUCTIIEPCHBIX KIIACTEPHBIX CTPYKTYD, KaK

NpaBUJIO, METOJOM IOTPYKEHUSI U  JaJbHEHIIel
00paboTKH.

HemocraTtkn Takux cocoOOB  OOIIEH3BECTHEL.
Bornbmast mpo1oKUTEIBHOCTD u CJIOKHOCTh
TEXHOJIOTHYECKUX oreparu, BKJTFOUAIOIIIX
HaHECEHUE CYCICH3UH, CYIIKY, BBIITapUBAHUE,

TepMo0OpaboTKy u BoccranoBienue (>900°C, 10-20
yaco). [Tonyyaromuecs kaTaauTHYECKHE PEaKTOPhI HE
JIOJITOBEYHBI, HE CTAOWIIBHBI BO BPEMEHH, COAEpIKaT B
aKTHBHOM MaTrepHaje  OTPaBJSIONIME  AKTHBHBIC
LOEHTPHl TPUMECH, TOMABIINE B HETO B IIpPOIEcce
W3TOTOBJICHUS M CHIDKAIOMIAE €T0 KaTaUTHICCKYIO
AKTUBHOCTh.  3HAYUTEIbHAS YaCTh  IPUMEHICMBIX
OIIaropoTHBIX u penKo3eMeNbHBIX METaJIOB
HCTIONB3YyeTCs HeAPPEKTHBHO M PaCTOYUTEIBHO,
YBEJNIMYHMBAsA CTOMMOCTh H  0€3 TOro  JOPOTHX
YCTPOWCTB.

B sToM mulane 0co0Oro BHUMaHUsI 3aCITyKUBAET
MaTeHT [22] 1Mo CO3AaHUI0 YCTAHOBKHU AJIS HOJTYYECHUS
BBICOKOANCIIEPCHBIX HOPOILIKOB METOJIOM
JJIEKTPUUYECKOTO B3phIBA  3arOTOBKH. Y CTaHOBKa
COJICPKHT AJIEKTPOJBI, MEXaHU3M IOJaYH 3aTOTOBKHU C
y3710M nedpopMaiid W MONAIOIIAMH  POJIHKAMH,
pa3MemIeHHBIMI MEXITY y3JI0M JtepopManuu u
aneKkTpogaMu. TeXHUYECKUH pe3yNbTaT: MOBHIIICHHUE
HAJICKHOCTH B pabote u pacmupeHue ee
BO3MOKHOCTEH [0 MPOW3BOJCTBY  IIOPOIIKOB Ha
OCHOBE MSTKHX METaJlJIOB.

Pemiennem 3aJ1a4¥ 110 YCTPaHEHUIO
HEPEYHMCIICHHBIX BbIIIE HEJAOCTATKOB SIBUJICS IATEHT
[23], KOTOpHIii OMHUCHIBacT CIOCOO U3TOTOBJICHUS
TpyO4aTOro KaTaiamuzaropa, obecrneynBaroniero
HOJIydYeHHe  SKOHOMUYHOIO pabouero  ciios €
HOBBIIIEHHOH aKTHBHOCTbIO, MIO3BOJISIFOII N
chopMHIpOBATH KOPOYKOBYIO CTPYKTYPY c
HaHOpEIbeoM B KOTOPOM aKTHBHEIC HEHTPHI
HAXOJATCS Ha HAPYKHOH MOBEPXHOCTH, 00CCIIeUnBast
TeM CaMbIM YITyUYIICHUSI 9KCIUTYaTalHOHHBIX
XapaKTePUCTHK KATATUTHICCKAX  PEaKTOPOB IIyTEM
YITyYIICHUS Ka4eCTBa MOIYyIaeMOro CIosl.

B cOOTBETCTBHM C 3TUM NaTEHTOM HaHECEHHE Ha
HO/JIOKKY KaTajiu3aropa MOXKET ObITh  JIOCTUTHYTO
MPUMEHEHUEM  DJIEKTPUYECKOTO  B3PhIBa COOCHO
pa3MeIeHHo BHYTpH TpyO4aToro peakropa
MIPOBOJIOYKH W3 KATAINTHYECKH aKTUBHOTO MeTaia
unu crasa. [lpu 3ToM B 3aBUCUMOCTH OT peniaeMoi
PEaKTOpOM 3aJaull B KadeCTBE HOCHTENSI MOTYT OBbITh
HCIIONIb30BaHBI BCEBO3MOXKHBIE TPYOKH U3 pa3IMuHbIX
BHJOB KEPaMHKH, KPEMHE3eMHOH TKaHU, METaJIOB,
(GoJBPru M penIeToK U3 HUX, Pa3iIMYHbIe KOMIIO3HTHI,
OKCHJIBI, YTJICPOIHBIC MATCPHAIIBI.

DHepruio HarpeBaOIIETO UMITYJIhCa TOKa
mioTHocThio 108-107 A/cm? BriGupatoT B o6aactu 0,2-
0,7 ot sHepruu cyOJMManii MeTajia B3PhIBAEMOTO
MIPOBO/IHUKA, & MPOBOJIOYKY HCIOJIBb3YIOT IUAMETPOM
or 10 wMukpoHu Oonee, B  3aBUCHUMOCTH OT
ANEKTPUUECKHUX BO3MOXKHOCTEW MCTOYHHKA
UMIYJIBCHOTO MUTAHUSA H  HEOOXOJIMMOW TOJIIHUHBI
cios. Ilpu 3TOM TNpOAYKTaMu B3pbIBA IPOBOJIOYKH
SIBJISIFOTCSI BBICOKOIMCIICPCHBIE KJIACTEPHBIC YaCTHIIBL,
pasneraromupecs, Kak IpaBWIO, B  IUIOCKOCTH,
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MEePIIEHUKYJIIPHON K OCH MPOBOJIHMKA, C HAYaJIbHOU
pamuansHOii  cxopocteio  dr/dt=10° -10° cm/cexk,
TemnepaTypoii ~10* K u pasmepamu ot 0,1 10 100 MxM.
Berperusmuics co CTEHKOH HOCUTE,
HAHOKJIACTEP OTAAET €l KMHETHYECKYIO U TETJIOBYIO
SHEprur, neopMHpYys €e ITOBEPXHOCTb B MECTE
KOHTaKTa, OIUIAaBJAS, BHEIPSSICh U IPUBAPUBAACH K
Hell, 00pa3yst MUKpoKpaTep ¢ 6ec()OpMEHHBIMU (B TOM
YHCJIe U UTONbYAaThIMHU) OCTPOYTOJIBHBIMU KpasiMH U3
MaTepHaja MpoBOJIOUKU. Peanu3yrorcs MakCUMaIbHO
BO3MOYKHBIE CLHEIUICHUST KAaTaIUTUYECKU aKTUBHOIO
Marepuanga co CTeHKOW HocuTens U (OpMUPOBAHUE U
aKTHUBALINA ONTUMAJILHOM KOPOUKH paboueit
MOBEPXHOCTH KaTaJIM3aToPa.
[lonydyenHble B pe3yiabTate
KaTaJIUTHYECKH  aKTHBHBIC CIIOM  HCCIICAOBAINCH
METOJIOM IIPOCBEYNBAOLICH JJIEKTPOHHOM
MHKPOCKOIINH, & TAKKE CKAHUPYIOIUM MHKPOCKOIIOM
¢ nosieBoit amuccueil. Cioil ykpemsics yriepoaoM u
OTJENsICA OT TOBEPXHOCTH CTeHKU. VccrmemoBaiuch

IKCIIEPHUMEHTA

CTPYKTYDa, (a3oBbIii cocTas, ¢dopma u
pacmpe/eieHue reOMETPUUECKHIX pa3MepoB
HaHOKJIACTEPOB.

Pesynbratel HCCIICIOBaHMI HO3BOJISFOT

YTBEpIKIaTh, YTO HOBBIH CITOCOO MeTaeT BOZMOXKHBIM
TEXHOJIOTHYECKH MPOCTO M OMEPATHBHO CO3JABATh U
ucclenoBath 0oxee A QGEKTUBHBIC, [CIICBBIC W,
CJIEIOBATENBHO, MIEPCIICKTHBHBIC KOMITO3HIINU
MaTepHaJoB IS TeTePOTeHHBIX XAMHYECKUX
MPOIIECCOB U HAHOCHUTH UX Ha pPaboyHe MOBEPXHOCTHU
TpyOUaThIX KaTaJIMTHYECKUX PEaKTOPOB.
[eneHanparieHHO IPOBOIUTE OAOOP KaTaar3aTopoB
K XAMHYECKUM IPOIECCaM B XHUMUYECKUX MPOIECCOB
K KaTaJIn3aToOpaM.

DT0 naeT, BO-TIEPBBIX, B 2-3 pa3a MOBLIIICHUE
YACTbHOM KaTAIUTUYECKOW aKTHBHOCTH HA TpaMM
pacxoyemMoro MaTepuana 3a cuer €ero
HaHOAWCIICPTHPOBaHUA.  Bo-BTOpBIX, 3a  cHer
YBEJIMYCHUS IPOYHOCTH CIENIEHAS I03BOJISIET
CO3/1aBaTh KOPOYKOBEIE, B  MpeiesiaX HECKOIBKIX
MHKPOH,  MEXaHWYeCKH- W  TEePMOCTAOMIbHBIC
AKTHBHBLIE CJIOU.

Bce BMecTe maeT BO3MOXKHOCTh, MPH TOW IKe
3¢ GEKTUBHOCTH, COKpATHTh BpeMs KOHTAaKTa
peareHTOB 10 MHJUIMCEKYHI, YMEHBIIUTh pPa3Mepbl
PEaKTOPOB U 3HAYUTEIBHO COKPATUTH pacxon
OIIarOpOIHBIX U PEIKO3EMEIbHBIX METAJIIOB, a 3HAYHT
U CTOMMOCTB PEaKTOPOB U MX O0CITy)KUBaHHE.

[pemnaraempiii  coco0 MO3BOJSET OIEPATUBHO

co3aaBaTb U HCCJICA0BATh Ooiee CJIOXKHBIC, Oonee
3(1)(1)6KTI/IBHLI€, JACHICBBIC U MEPCIICKTUBHLIC
KOMIIO3WMIMU MAaTEPUAIOB JJIA KaTaJn3aTopoB

TeTePOTCHHBIX XUMHYECKIX PEaKIIHi.
3aki0ueHue

IIpoBens aHamm3 m  0030p IPUMEHIEMBIX B
HacTosee  BpeMs KaTaln3aTOPOB  HAa  OCHOBE
61arOPOIHBIX METAJIOB U TPYOYaThIX PEaKTOPOB C MX
WCIIOJIb30BaHUEM MOKHO C/IeTaTh CIeAYIOINe
BBIBOJIBI:

- OJaropojHble METaJUIbl, OCOOCHHO IUIATUHA U
Najulainii, TMPOSBISIOT BEICOKYIO — KaTaJIUTHYECKYIO
AKTHBHOCTb BO MHOTUX XUMHYECKHUX PEAKIIHAX;

- OJTHOKOMIIOHEHTHBIC METAJITUICCKHE
Katamu3aTopbl 1| Tpynmel, a WMEHHO — METaJlTbl
(MaccuBHEIE, YUCTHIE, CILTaBHI, CKEJICTHEIE,
HaHECEHHBIE), reTeporeHHsle katamu3aTopsl (Fe, Ni,
Co, Pt, Pd) u xaTamm3aTopbl Ha OCHOBE OJIATOPOIHBIX
MeTaJUIOB (TUIaTHHA, MNaiUiamuii, cepedpo), HMeoT
OUYCHb OTPAHMYCHHOE TNPUMCHCHUE, B CHJIy CBOCH
JIOPOT'OBHU3HBI,

- B IPOMBIINUICHHBIX MacIITa0ax UCIOJIb3YIOTCI U
3aCIyKMBAIOT BHUMAHHUS KaTaJlU3aTOPbI, UMEIOIINE B
CBOEM COCTaBE JIBa WM 00Jiee KOMIIOHEHTA, TIPH 3TOM
caM KaTaJiu3aTop B CBOEM COCTAaBE HMEET HOCUTEIh
(meomuT, OKCHI ATFOMHHMSA) U YK€ Ha HETO HAHOCHUTCS
CIIOH WK OKcHJ OJarOpOIHOTO METallIa;

- OJTHOKOMIIOHEHTHBIE KaTaJIN3aTOPHI u3
HAaHOCTPYKTYPHBIX  yIBTPAIHUCICPCHBIX  YaCTHII
METAJUIOB, C(OPMHPOBAHHBIX  AIEKTPOB3PHIBHBIM
TCTICPTUPOBAHUEM METaUTNICCKUX U
ouMeTauIMIecKuX MpoBoaHUKOB u3 Ag, Al, Cu, Fe, Ni,
Ti, Pt, W uMmeeT oueHb OrpaHUYCHHOE MPHUMCHCHHE.
XOTd CTOHUT OTMETHUTH, YTO IIO BBIXOAY OTHWJICHA,
NpOIHUIICHA U HHTUOMPOBAHUIO KOKCOOOPa30BaHHUS

JIy4IIHe Pe3yIbTaThl MoKazaiu UMEHHO
HAaHOCTPYKTYPHBIC KaTaIH3aTOPBI Ha OCHOBE
Bosb(pama;

- NPOBOJMMBIC UCCIICNOBAHUS IO CO3IaHHIO

HOBBIX KaTaJM3aTOPOB IUISi TPyOUYaThIX pEakTOpoOB, B
YaCTHOCTH, IpOBEICHHUE 9KCTIEPUMEHTOB TI0
JJIEKTPOB3PHIBHOMY  JIWCIIEPTHPOBAHUIO  KpaifHe
3aTpyJHEHBl B CBSI3U C JIOPOTOBH3HOW M ONACHOCTBHIO
JUIL KW3HM W 370pOBbA HccienoBarenei (Oosbiine
TOKM MW HaNpsHKCHUSA, TOKCUYHOCTH HAHOIIOPOIIKOB
KaTajau3aTopoB). DTO TpeOyeT XOpOoIIo OCHAIIEHHON
TEXHOJIOTHUECKOW 0a3pl, OOJBIINX 3SHEprosarpar u
OIPCACIICHHBIX BJIOXEHUI B Cp€acCTBa 3alllMThI  JJIA
obecrieyeHnst  0E30MACHOCTH  TNPH  TPOBEICHHUHU
npoueccoB.  Kpome Toro,  pacxoj GaropoHbIX
MeTaiioB B Poccun cTporo koHTposmpyercs. Maibt
pasMepsl IOJy4aeMbIX — TPYOUaThIX PEakTOpOB,  HX
MOXKHO  HCIIOJB30BaTh TONBKO B HEOOJIBIINX
9KCTIEPUMEHTANBHBIX  JTaOOPATOPHBIX PEakTopax |
yCTaHOBKax. N xoTs 310 HarmpaBJICHUC ABJIACTCA OYCHDb
MEPCHEKTUBHBIM, BCC TEPCUYUCIICHHBIE HEIOCTATKH
UTPaIOT CYLIECTBEHHYIO OTPULIATEIbHYIO POJIb;

- B MPOMBIIIIJIEHHOCTH UCIOJIB3YIOTCA, B
OCHOBHOM, MHOTI'OKOMIIOHCHTHBIC KOM6I/IHI/IpOBaHHBIe
KaTtanuzatopbl. Croco0, peuIoKeHHbIH aBTopoM [23]
TIpeArosaraeT HaHeCeHNe 3JIEKTPOB3PBIBHBIM
JMCIIEPTUPOBAHUEM JINIIL OJHOTO CIIOS KaTaJIu3aTopa
Ha  TOBEpXHOCTh TpyOuaToro  peakropa. Ilpm
UCTIONIb30BAaHUHU JTaHHOM TEXHOJIOTHH BTOPOii
HaHOCHUMBII CJOH KaTann3aTopa MOXKET IOJIHOCTBIO
3aKpPbITh HepBI)II\/’I, 4qTOo MOXET OTPpHULATECIIBHO
CKa3aThCsl Ha €ro KaTaIMTH4YeCKOW aKTHBHOCTH.
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AHHOTAUUSA

B JIaHHOfI CTaTbC AHAIIM3UPYCTCA OCHOBBI TCIUIOBOI'O METOAA UBMCPCHMA YPOBHS JKUAKOCTH, IMPEAIIArarOTCs TCXHU-
YCCKUC XAPAKTCPUCTUKU U U3MEPUTCIIbHBIC CXEMbI CUCTCMHOI'O UCTIOJIb30BaHUA pa3pa60TaHHOr0 TCILUIOBOI'O YpOBHEMEpA
AU HENPEPBIBHOI'O U3MCPCHMA YPOBHS JKUAKOCTH.

Abstract

In given article it is analyze bases of a thermal method of measurement of level of a liquid, technical characteristics
and measuring schemes of system use of the developed thermal level gauge for continuous measurement of level of a liquid
are offered.

KuoueBsle ciioBa: IIpeoOpasoBateinb, ypoBeHb, TEILIOBOH, HEIPEPHIBHOE M3MEPEHHE, TeMIlepaTypa, napamerp,
TeIiooTAa4a, TCIUIONMPOBOAHOCTD, HarpeBaTeHLHLIﬁ QJIEMCHT, MOTI'PEIIHOCTb, U3MEPUTEIIBHBIE CXEMbI CUCTEMHOI'O UC-
IIOJIb30BaHMA, XKHUJKOCTb.

Keywords: Converter, level, thermal, continuous measurement, temperature, parameter, heat exchange, heat conduc-

tivity, a heating element, an error, measuring schemes of system use, a liquid.

Beeoenue

JUtsl n3MepeHust YPOBHSI JKHIKUX CPEX TEIIOBBIMU
METOJJAMHU HCHOJIB3YIOTCSl PA3IIMUMsl TeMIIEpaTyp *KUIKO-
CTH ¥ TApOTa30BOM CMECH HaJl Hel TMO0 pa3iudust UX Tell-
nornpoBoHocTel. ComnocraBiieHne 3HaueHui koaduim-
€HTOB TEIUIONPOBOAHOCTH JKMJIKOCTEH M I'a30B MOKAa3bl-
BAeT, 4TO IOCJIE/IHUE Ha MOPSJIOK WM JBa Hke (IpU
OJIHUX W TeX K€ TeMIeparypax M JaBleHHsX). [losromy
TpaHuIa pas/elna KHIKOCTb-Ta3 XapaKTepu3yeTcs 3Ha4Y1-
TEJBHBIM CKa4KOM KO3((HIMEHTa TeIuIonpoBOAHOCTH,
YTO Y HCTIONB3YETCSI IPH M3MEPEHHUH YPOBHSI KHIKOCTH.

Cam nporiecc n3MepeHus 3aKIIF04aeTCsl B OIpe/iere-
HHH TETUIOBOTIO NMPOQHIIST KOHTPOIMPYEMOH Cpelibl BIOJb
HanpaslieHus N U nepefade ero TepMOYYBCTBUTEIBHOMY
M3MepHTEIbHOMY IpeoOpasoBatemo. Takue nmpeodpasosa-
TEJIN, Y KOTOPBIX CBA3b MEKITY BXO}IHOﬁ u BBIXO)IHOﬁ BC-
JIMYMHAMH OCYIIECTBIIIETCS 3a CUET paclpe/eNieHus Tel-
JIOBBIX [IApaMeTPOB BIOJIb IIPeoOpa3oBaTellst IIpy H3Mepe-
HHU, B JAHHOM ciry4ac, YPOBH, Ha3bIBAIOTCA
npeoOpa3oBaTessMHU C TETUIOBBIMH PACTIPE/ICIICHHBIMH T1a-
pamerpamu[1].

B obmiem ciydae Takoil mpeoOpazoBaTesb MOXKET
OBITH BBINOJHEH B BHIE NMPOTSHKEHHOTO TEPMOYYBCTBH-
TEJIBHOTO AJIEMEHTA, Pa3MEILEHHOTO B TOHKOH aIFOMHUHHE-

BOH TN METHOU TPYOKe, HTParoIIeii poIb JKeCTKOTO Kap-
Kaca ¥ TeruionpoBoza. IIpeoOpasoBarens MOXKeET cozep-
aTh ¥ TPOTSDKEHHBIN HarpeBaTeNbHBIN JIEMEHT, HCKYC-
CTBEHHO 00ECTICUHBAOIINI MOTydeHHEe OOJIBIIOT0 Hadalb-
HOTO TpajgueHTa TeMIleparyp MeXHy TEIUIOBBIM
npeoOpazoBareneM U KOHTpOJIMpyeMou cpemoid. JIuHew-
HBIE Pa3Mephl TETIOBOTO MPpeodpa3oBaTes JOJDKHBI COOT-
BETCTBOBATH AMAINA30HY U3MEPEHHs YPOBHS [2].

IMpouiecc TemmooOMeHa €ro CKOpoCTh, OMPENENISIO-
1iee ObICTpozielicTBIE NPHUOOpa, 3aBUCST OT psijia apameT-
POB, TaKHX, KaK:

e  KO((UIMEHT TEIIOO0TAaYH;

MOBEPXHOCTH TEIIOOOMEHa |

Pa3HOCTb TEMIIEPATyp Ha YUacTKe H3MEPEHNS;
K03(Q(HUIHEHT TETUIONPOBOTHOCTH;

IUIOTHOCTB CPEIBL;

reoMeTpuyeckas opMa u pasmep npeodpasoBa-

TeJIL.

IIpu TenyIoBOM KOHTPOJIE YPOBHS JKUIIKUX CPEl] BO3-
MO>KHBI JIB& OCHOBHBIX COCTOSTHUSI KOHTPOJIMPYEMBIX CPEL.
IlepBoe, Korna Temreparyphbl ra3oBOi Cpeabl ty 1 KHIKo-
CTH 1> OTHOCUTENBLHO CTAOMIILHBI M IPH 9TOM 3HAYHUTEIIBHO
pasHATCS MEXy co00i. DTO TOT Cllydyaid, Korja u3Meps-
€TCsl HalpuMep, YPOBEHb KOHJICHCHPOBAHHBIX KHAKOCTEH.
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Bropoii, 6onee obmmii ciydaid mpennoiaraeT paBeHCTBO
WM MaJioe OTIMYHE Temrieparyp 1y 1 t2 ra3oBoi U KUIKON
cpen cooteTcTBeHHO. [ToaTOMY 17151 CO3maHMs HEOOXOAM-
MBIX YCIIOBUH JUTSI I3MEPEHHS YPOBHS HEOOXOMM JOTON-
HUTEbHBI pABHOMEPHBIH HarpeB UCHOJIB3YEMOTO TEILIO-
BOTO MPe0Opa30BaTeIs MO BCEH €ro ATHHE.
Oowan wacmo

Ha ocHoBe Bblllle M30XKEHHOTO aBTropamy B Tarm-
KEHTCKOM TOCY/IapCTBEHHOM TEXHHYECKOM YHHBEPCHTETE
nvenu Vcnama KapumoBa Ha DHepretrdeckoM (akyiib-
TeTe npu Kadenpe «AJbTEpHATUBHBIE NCTOYHHKU HEP-
TUW» pa3paboTaH TEIUIOBOM ypoBHEMED JKUAKOCTH. Pa3pa-
OoTaHHBI TIPHOOP BHEAPEH B Yy4eOHBIA TIpoIecC IIo
HarpaBieHnio «JHepretukay [3]. TermioBoil ypoBHemep
MMEET CJIEYIOIIIE TEXHIIECKUE XapaKTEPHCTHKH:

e l3mepsemsie cpensl: xugkue (HehTh, TEeMHBIE
U CBETJble HE()TETIPOAYKTHI, BOAA, BOJHBIC PACTBOPHI,
CKVDKEHHBIN Ta3, KUCJIOTHI U JP.)

e Jluama3oH u3Mepenuit yposss ot 0,1 mo 12,5
M

e BeixogHo#t curHam: 4J20 MA ¢ nudpoBsIM
curnayiom Ha 6aze HARTJ nporokona, RS485 Modbus

e JlorpemHocTh U3MEpPEHMH YPOBHA +5 MM
+0,1% oT u3MepseEMOro pacCTOSIHUS

e Hanmune B3pBIBO3AINIIIEHHOTO UCTIOIHEHUS

e CreneHp 3alUTHl OT BO3JACHCTBHSA NBUIN H
Bozsl IP65/IP66

e MexnoBepouHslil uaTepBai J 2 roxa.

Hocmouncmea pazpabomannozo mennoeozo
yposuemepa:

o TOYHOCTb H3MepeHI/Iﬁ HC 3aBHUCHUT OT JUDIJICK-
TPUYECKOM INPOHMIIAEMOCTH, IUIOTHOCTH, TEMIIEpa-
Typbl, faBieHus U pH;

® TOAXOIAT IUISI M3MEPEHUH YPOBHS CBHIMTYUHX
BEIIECTB (TPaHYJIbI, IIOPOIIKH);

® TIPOCTOTa YCTAHOBKU;

e IBYXIIPOBOJHAS CXeMa ITOAKITIOYCHUS (MOXKHO
HCIOJIb30BaTh UMEIONTUECS KaOeln);

® TIPOCTOTa 3aMEHBI HCIIONB3YEMBIX 3JICKTPOH-
HBIX MOZyJIei Ha OoJiee COBEPILIECHHBIE;

® BO3MOXXHOCTb U3MEPEHUIl B BBHICOKOTEMIIEpA-
TYPHBIX IpOLIECCaX, MPOLECCax ¢ BHICOKUM JIaBICHHEM
U BBICOKOArPECCHBHBIX CPEAax;

®  HAJIC)KHOCTH U3MEPEHUI B YCIOBHSX BBICOKOM
TypOyYJIEHTHOCTH WM BUOpanunii, 3aBUICHHOCTH | T1a-
poobpa3oBaHus.

B TemoBoM ypoBHEMEpE I yAOOCTBA IPUMEHE-
HUS 1 00CITY’)KHBaHUS B PA3IMYHBIX YCIOBHUIX UCIIONB-
30BaHBl CIIEAYIOUINE NPHHIUTB U KOHCTPYKTOPCKHE
pelIeHus:

®  MOJAYJIBHOCTb KOHCTPYKIUI;

®  YCOBEpILCHCTBOBAHHAS aHAJIOrOBas U 1Uppo-
Basi 00paboTKa CUrHaa;

o BO3MO>XXHOCTb HCIIOJIB30BaHUA 30HIJ0B HE-
CKOJIBKUX THUIIOB B 3aBHCUMOCTHU OT yCHOBI/Iﬁ TIPUMCHC-
HUS YpOBHEMEPA;

® TIOAKIIOYCHHE IBYXIPOBOIHBIM KabeneMm (Tm-
TaHHUE MOACTCS TI0 CHTHAIEHOMY KOHTYDPY);

MOJIepP’)KKa KOMMYHHKAIIHOHHOTO — ITU(PPOBOTO
mpotokona HART, uto obecnieunBaeT BBHIBOA JaHHBIX
B IIM(pPOBOM BHIEC W BO3MOXXHOCTH TUCTAHIIMOHHOH
HacTpOMKK NprOOpa NP MOMOIIN TTOPTATUBHOTO KOM-
MYHHUKATopa, JH0O IEepCOHAIBHOTO KOMIBIOTEpa C
YCTaHOBJICHHBIM IIPOTPaMMHBIM o0ecIieueHneEM.

Puc. 1. Obwuii 6uo mennosoeo damuuxa ypogHs.

B cnydae HeOOXOOMMOCTH ChbEMHas ToJoBa
ypoBHeMepa (puc.l.) TO3BOJSIET 3aMEHATH MOJIYJb
DJIEKTPOHHUKH, HE Hapylias I€pMETHYHOCTH PE3EPBY-
apa, 9TO MOXeT OBITh BaXXHO NPH W3MEPEHUHN YPOBHA
CXWMXCHHBIX Ia30B U aMMHaKa. 9J'[eKTpOHI/IKa JaTyukKa

M KJIeMMHas KOJIOKA [UIS MOIKIFOUCHUs Kabems pac-
TIOJIOKEHBI B OTAEIBHBIX OTCEKax KOpIyca, 4To odec-
TIEYUBACT AOIIOJTHUTCIBHYIO 6C3OH3.CHOCTB Ipru 3KC-
yatanuy. ['0J0Ba qaT9uKa HMEET BO3MOKHOCTH I0-
Bopota Ha 360° misi pasMenieHwWsi MHIUKATOpa B
ynoOHOM monoxeHuu (Tadmmma 1).

Tabauya 1.

Jlnana3zoH u3MepeHuit

Or0,1 mg0 12,5 M

[orpemHocTs U3MEpEHU ypoBHS

Iorpemnocts usmepenuit yposus +5 mm +0,1% ot
U3MEPSIEMOro PacCTOSHUS

BcomnpounsBogumoctsb

+1 MM

OOHOBIIEHNE [TOKA3aHUI

1 pazBcC

JlononHUTENbHAs NOTPEIIHOCTh OT BIUSHUS U3MEHE-
HUS TEMIEpPaTypbl OKPYXKArOLIEH cpeibl

Menee £0,01% ot usmepsiemoro paccrosiHus Ha 1°C

CreneHb 3alluThl OT BO3ﬂ€ﬁCTBHﬂ IIbIJIX U BOAbI

1P66

MapKHpOBKa B3pbIBO3AIHTHI

OExiallCT4, 1Exd[ia]lICT6
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Cmpykmypa cucmempl

B TennoBeIX ypoBHEMEpaxX ISl TOJaYH MUTAHUS U
BBIJIAYM BBIXOJHOTO CHTI'HAJIA HCTIOJIb3YETCS OAHH U TOT
JKe JBYXIIPOBOIHBIA KaOenb (IHWTaHUE 10 KOHTYPY).
JlaHHBIE U3MEPEHNI TOCTYNAIOT HA BBIXOJ B BUJIE aHa-
soroBoro curHama 4-20 MA, Ha KOTOpPBI HaNOXEH
mudposoii curman HART. Ilpu ncnons3oBaHuu Mo-
nyns HART Tri-loop (mocraBnsieTcsi OTAeNbHO) BO3-
MOXHO mpeoOpa3oBanue curHana HART B momonHu-
TeNbHble aHanorosele curHaisl 4-20 MA. Temnosoit
YpOBHEMEP MOYKHO HCIIOJIb30BaTh KaK MO OJHOTOYEU-
HOH cXeMe MOAKIIIOYEHHUs, TaK U MHOTOTOYEYHOH (110
npotokoiry HART). B aToM citydae qaT4uk BeIIaeT HH-
(dopMmarmro TOTBKO B NU(GPOBOM BHIE. AHAIOTOBHIH

BBIXOJHOW CHTHAJ BCEX AATYMKOB, MOAKIIOUYEHHBIX 110
MHOTOTOYEYHON CXEME YCTAaHAaBIMBACTCA Ha MHUHH-
ManbHOe 3HadeHne 4 MA. Jlnsg noxydeHus uHpOpMa-
UM 00 N3MEPSEMBIX TapaMeTpax Ipolecca TEIIOBOM
YPOBHEMEP MOKHO 3aKa3aThb KaK C BCTPOCHHBIM JIHC-
IUIeeM, TaK W C TOJIEBBIM MHIWKATOpOM Moxemn 751
JUIL  TUCTAHIIMOHHOTO  OTOOpaXKeHWsl IapaMeTpoB
(puc.2).

B kauecTBe omnuy AaTYUK (THIA TOJTYTTPOBOAHHU-
KOBBII) MOCTaBJIACTCS ¢ MpoTokosioM Modbus (Tpeby-
eTcsl OTHeNBHBIH Osiok nuTanust). OgHaKo, 11 KOHDU-
TYPUPOBAaHUsT HCIIONB3YETCs CBS3b II0 IPOTOKOIY
HART (pmuc.3).

Tri- loop
32410 mA
Ten1oest SamiLx
1
BrixogsoE cHrEAT
4-20 mA+-HART P i
HART-momes Caerena
YOpaETTeEER
=
E -
Moaesoi
KOMYTATOpP IIK ¢ xordarypanaes

TeOLIOBOTO HATPEBA

Puc.2. Unmezpayus 6 cucmemy ¢ ucnonvzoganuem HART-npomoxona.

MMarasse
L
Tennoeof gaTI=Es Marcunwansna g diunag
P waberna 1200 m HM]HI]
3 —
HART- mogen CHeTaMa VOPABTeHER

MMoneeoi
KOMYTATOP

IIK ¢ mporpammoi
woEdEIVPEPOBAHES
Tem1a

Puc.3. Hnmeepayus 6 cucmemy ¢ ucnonvszosanuem Modbus.

Kondgpuzypupoeanue

Kondurypuposanne ypoBHEMEpa MOXKHO BBITIOJ-
HUTH ¢ ioMmombio HART-koMMyHMKaTOpa 1160 ¢ 1O-
MOIIIBIO TIEPCOHATTFHOTO KOMITBIOTEPA C MPOrpaMMOi
Hactpoiiku Heat Configuration Tools. IIporpamma pa-
6otaer B cucreme Ha 6aze OC Windows n obecrieun-
BaeT MPOCTOH, OPUEHTHPOBAHHBIA Ha IOJIb30BATENS
uHTepdeiic HacTpoiiku npubopa. YpoBHeMEphl MOJ-
JICPKUBAIOTCA TPOTPaMMHBIM oOecrieueHueM AMS
(Cucrema obcnyxuanust KUIT u A), koTopoe Takke
MOXHO HCHOJIb30BaTh ISl KOH(OUIYpUPOBAHMS IPHU-
Oopa.

Ipozpammnoe obecneuenue (heat configuration

tool)

[ paboThI ¢ ypOBHEMEPOM U €r0 KOHPUTYPUPO-
BaHMs pa3paboTaH ChelHaNbHBbI IaKeT MpOrpamMM-
noro obecrnieuenuss Heat Configuration Tool (HCT) —
MIPOCTOH B IPUMEHEHUH WHCTPYMEHT Uil KOHQHUTYpH-
poBanusi ypoBHemepa. [Iporpamma Hacrtpoiiku Heat
Configuration Tools ¢ NOMOIIHUKOM YCTaHOBKH
(Installation ~ Wizard) obecrneunBaeTr  mpoOCTOTY
HACTPOWKHM 1 00CITyKMBaHUA AaTduKa (puc.4).
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Puc.4. Obwuii 6uo npoepammnozo obecneuenus mennogo2o yposuemepa Heat Configuration Tool.

Ilooknrouenue
TemnoBoil ypoBHEMED MOJAKIIIOUAETCS JBYXIIPO-
BOJIHBIM KabeneM. [IutaHue mogaeTcst 1o CHTHATEHOMY
kabemto. J{nama3zoH HanpsDKCHUS MUTaHUA oT 11 o 42
B nocrosaHOro TokKa.

Tenaosoi AaTIAR

U,

Ilookntouenue c HEUCKPODOE3ONACHBIM BLIXO0OM

B ycnoBusix, KOraa MCKpOOE30MacHOCTh BBIXO/A
ypOBHeMepa He TpeOyeTcs, MOAKIIUSHHE OCYIIEeCTB-
nseTcs mo cxeme (puc.S).

ConporasIeEHe KOATYpa=250 OM

N

—" +| Herounnx
+ OHTAHHSA
. 428 % =.
HART-moaem
[t | ’—n
ﬁ -
HART-KOMMYHHKATOD
Mmonean 375 TlepcoraabHBIH

KOMOBIOTEP

Puc.5. Cxema nookniouenus 0amuuxa ¢ Heuckpooe30nacHbiM 6bIX000M.

Tpebosanua k numanuio
[IpoBona cUrHAaIBPHOTO KaOems IMOAKIIOYA0TCS K
KJIeMMaM BHYTPHU Kopityca aatuuka. [lutanue naruvka
MOJIACTCS [0 CUTHAJBHOMY Kabesto. Jlnana3oH Hampsi-
skeHus mutanus ot 11 1o 42 B mocrosiHHoro TOKA. J{mst
JATYUKOB C MCKPOOE30MACHBIM BBIXOOM HAIPSKCHUE
MUTaHMS TOJKHO OBITh B peaenax ot 11 go 30 B. s

A, Ons

1600 A

1200 1

E00 1+

400 4 -mmmmee

JATYNKOB, cepTU(UIIMPOBAHHEIX Ha B3pBIBOOE3OMAC-
HOCTB/TIOKAap00E30MacHOCTh HANpPsHKEHUE MHTaHUSL
IOJDKHO OT 16 1o 42 B.
MaxcumansHnoe conpomueienue KOHmypa

Jdus padorst HART koMmMyHuKaropa He00Xo-
JMIMO, YTOOBI COMPOTHBIIEHHE KOHTYpa OBUIO HE MEHEee
250 OM. MakcumasibHOE COIIPOTHBIICHIE KOHTYpa MO-
JKeT OBITh OTPEICICHO IO TUarpaMMam.

42

11 20

40 50 U B

Puc.6. Juazpamma conpomugnenuii 013 0amyuuxa Ha 83pbl800e30naACHOCb.
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H, O

1600 1+

1200 -

8OO 4+

400 +

24

1 20

T -

30 40 U, B

Puc.7. Juacpamma conpomugnenuii 01 0amyuxa Ha UCKpoOe30nacHoCb.

3axnouenue

TenoBble ypoBHEMEpPHI- 3TO UHTEIUICKTyaIbHbIC
mpHrOOPEI, 00eCIIeYNBaOIIMe HEMPEPhIBHOE HAAECKHOE
W3MEpEHUE YPOBHS KUIKOCTEH U B3BECEU B CIOKHBIX
YCIIOBUSX dKCIUTyaTtanuu [4].

TenoBble ypOBHEMEPHI C yCIIEXOM MPUMEHSIOTCA
B CJIEYIOUIMX OTPACISIX HMPOMBIIIIEHHOCTH: XUMHUUe-
cKas M HepTexuMmmdeckas; HedTerazoBas; IIEJUTIO-
JI03HO-OyMakHast; (hapMaIleBTHICCKAS; MUIIEBAs IIPO-
MBIIIJIEHHOCTh U NMPOU3BOACTBO HAIUTKOB; KOHTPOJb
MUTHEBOM BOJIBI I CTOYHBIX BOJ;, YHEPTETHKA (TUIOTHHEI
Y TUAPOAIIEKTPOCTAHITUH).
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