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Physical and mathematical sciences
Pdu3zuko-MaTeMaTHYECKHE HayKHu

UDC 519.6:517.8

AUXILIARY GRID NUMERICAL ALGORITHM FOR SOLVING
EQUATIONS OF TURBULENT VISCOSITY MODEL

V.1. Pinchukov, Doctor of Physical and Mathematical Sciences
Federal Research Centre for Information and Computational Technologies, RAS (Novosibirsk), Russia
E-mail: pinchvi@ict.nsc.ru

Abstract. Two grid algorithm for numerical solving of RANS equations added by the turbulent
viscosity equation is written. Main grid is constructed to have near wall refinement, which satisfied to

limitation y, <10. Auxiliary grid covers part of region of boundary layer. The implicit high resolution

conservative Runge-Kutta method is applied for solving equations at main grid. Equations for turbulent
viscosity and tangential velocity are solved by implicit first order method at auxiliary grid. Results of

calculations of turbulent flow with M  =0.02, Re=5¢6 near plane are represented. Numerical skin friction

data are compared with approximate formulae data.
Keywords: Auxiliary Grid, Reynolds-Averaged Navier-Stocks Equations,.High Resolution Methods.

1. Introduction

Refinement of numerical grids near solid surfaces, which is performed usually for flows with large
Reynolds numbers to resolve thin boundary layers, provides significant increasing of computer time,
required for modeling of these flows. To overcome this problem approach dealing with wall functions is
widely used. Usually these functions deal with logarithmic low for velocity. This approach allows to receive
relations both for velocity boundary value and for k-¢ model dependent variables (see, for example, [4]).
More complicated single low for near wall velocity is used in [3, 8].

Nevertheless applicability of wall functions approach is limited. For example, compressible flows
may contain shock waves, which break these functions in zones of interaction of shock wave with boundary
layer. Attempt to create more universal, sufficiently fast, but more complicated approach is presented here.
Main feature of this approach is use of auxiliary grid with significantly less step in transverse to wall
direction, then step of main grid. It allows to improve accuracy of calculations near a wall. This grid is
constructed to cover region, including two near wall intervals of main grid and one additional fictitious
interval beyond main grid. Since zone of auxiliary grid is much less then numerical domain, additional
computations are comparatively small. At the same time this grid works in the zone of most losses of
accuracy, so decreasing of solution errors in this zone allows effectively improve accuracy of solution. At
last, use of fictitious interval, which is not contained in main grid, allows to remove this dangerous interval
from main grid calculations and, consequently, improve accuracy of these calculations.

2. Auxiliary grid algorithm for solving of RANS equations

2.1. Main and auxiliary grids construction. Figure 1 shows main and additional grids in the case of
turbulent flow near flat plane. Part of domain is represented in more details in the middle of the figure. Points
of main grid are shown by squares here. Auxiliary grid covers zone, including two intervals of main grid and
additional interval beyond main grid (interval ab, see figure 1). Boundary layer form of governing equations
are solved at this grid. Solid wall boundary conditions for boundary equations are fulfilled at new bound,
namely, at lowest point a of additional interval. As a result of this equations solving new time values of
turbulent viscosity and tangential velocity are used for correction of new time values of these parameters at
main grid by application of weighted formulas (see below).

© Pinchukov V.I. / Tlunuykos B.1., 2025
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Figure 1. Schematical representations of two grids

Auxiliary grid points are located at vertical coordinate lines of main grid only. Total interval ad is
divided by these points onto K subintervals of size h=(y(d)-y(a))/K.

2.2. Governing equations. Standard RANS equations, added by the turbulent dynamical viscosity
equation [2], are solved at main grid. Tangential velocity equation and the turbulent viscosity equation are
solved at auxiliary grid. Since heat insulation condition & T/&y =0 is supposed to be fulfilled at solid
surface, the relation & T/oy =0 is used through auxiliary grid zone. Usual boundary layer condition
o Pley =0 is fulfilled in this zone. At last, since transverse velocity v is sufficiently small, this velocity
may be approximately defined at auxiliary grid as result of linear interpolation from main grid.

The turbulent viscosity equation [2] in conservation law form may be written as

oW ot+a () ox+o w)loy=a [(wotu)o wp)loxllox+ (1)
vo[wotu)o wp)oylloy+a, b, uror(U)|-u(0.06 u+u50)/d,,
a,=0.2max(1-8.33M,,0), M,=(2q)** /c, g=1.5(wp)|rot(U)], (2)
2 ! - - =
b, =(1+11z+13z )/(1-112+652 ), 2= plu, u= u , (plp)*"*, ?3)

where . — turbulent viscosity, x — physical viscosity, ¢ — speed of sound, d, — distance to a wall, g

— middle energy of turbulent pulsations, 6=0.5. Coefficients a and b, perform compressibility and viscosity

corrections.
Boundary layer form of equation (1) is written here as

po wp)/ot+ puo (wp)lox+pv o wp)loy= 4)
=o[(wotu)o wp)oylloy+a,b, ulrot(U)| - u (0.06 x+50)/d,,,

Both this equation and tangential velocity equation do not use conservation low form.

2.3. Numerical methods for solving of governing equations. The implicit conservative Runge-
Kutta scheme [5] is employed for solving equations at main grid. The method [5] uses third order
approximations for convective terms, viscous terms are approximated with the second order, source terms
are calculated with first order in time. Applications of turbulent viscosity model jointly with the method [5]
to studies of two new self-oscillatory flows are written in [6, 7].

Since auxiliary grid cells have sizes in transverse direction much less then sizes in tangential
direction, approximations of derivatives in transverse direction significantly influence on stability of
numerical method for solving of this equations. So implicit highly stable first order time discretizations are
used for these derivatives. Another way is used for approximation of derivatives in tangential coordinate,
namely, for second term in left side of equation (4) and for similar term in the tangential velocity equation.
These terms are calculated by two steps procedure. At first step calculations are performed at points of main
grid with use of main grid solution, then interpolation is applied to receive values of these terms at auxiliary
grid. As a result of use of this approximation procedure unknown variables of auxiliary grid figure only in
three points of finite different equations stencil. Added by boundary conditions, these numerical equations
may be easily solved.



ISSN 2311-2158. The Way of Science. 2025. Ne 7 (137).

To improve accuracy of main grid solution this solution is weighted with auxiliary grid solution.
Namely, new time level t=nt values of turbulent viscosity and tangential velocity at auxiliary grid are used
for correction of these variables at main grid with help of weighted formulas:

F" (b)=(1-w,) xF(b, )+w, xf(b), F(c)=(1-w ) xF(c)+w  xf(c). (5)

Here F — main grid variables, f — auxiliary grid variables. Since points b and ¢ may distinguish from
any auxiliary grid points, linear interpolation is used for f(b) and f(c) calculations. Weights w,, w have less

then unit values to prevent instability appearance, w, =0.5, w ,=0.25.
2.4. Boundary conditions. Boundary conditions for computations are extrapolations on the outflow
boundary CD, prescribed variables on the inflow boundaries AB and BC. Namely, dimensionless pressure

and density are 1, the vertical velocity v is 0, the horizontal velocity is U, = M \/;(Z\E-S) if s=y/l6<1,

Us =M, \/; if s=y/@ >1 (y=1.4 —the specific heat ratio), £=0.1 - initial boundary thickness. Turbulent

viscosity u at inflow boundaries AB, BC of main grid defined by formulae u=»_u_ where »  =3e-6.

Boundary conditions at line AD are defined in calculations of auxiliary grid solution.

Auxiliary grid solution is computed under next conditions. Turbulent viscosity u at solid surface, in
other words in point a (see figure 1) is equal to 1e-7. Velocity components are zero in this point. These two
variables are equal to variables of main grid at point d.

3. Results and discussions

Turbulent flow with M =0.02, Re=5¢6 near plane is studied with and without auxiliary grid.
Domain sizes (see figure 1) are x(D)-x(A)=5.0, y(B)-y(A)=0.7, y(C)-y(D)=1.45. Main grid contains 321x167

points, auxiliary grid contains 321x51 points. Physical viscosity is defined by formulae = u , (plp)*'*,

where free stream dynamical viscosity u , is taken as 1le-6.

CFL numbers in calculations of solution at main grid did not exceed 1.2. Since grid is refined near
plain surface, the most CFL numbers take place near surface and CFL numbers are much less fur from the
plane. Grid refinement provides values of parameter y, =u, xy, x poo//_l , from 8 near the angle A (see
figure 1) to 4 near the angle D for solution without auxiliary grid. It should be memorized, that limitation
y,. <l is used usually for correct calculations of flow near solid surface. Figure 2 shows kinematical
turbulent viscosity distribution (function log10(w/p)) for auxiliary grid algorithm data.

7.0 -3.0 1.0
o4

Figure 2. Turbulent viscosity distribution

3.1. Skin friction data. Approximated formulae [1] for skin friction
C,=0.058/Re’’ (6)

is used for checking of received numerical data. Figure 3 shows skin friction distributions for
numerical data, received with use of auxiliary grid (figure 3a) and without use of this grid (figure 3b). Upper
graphic shows formulae (6) data, lower graphic shows present computational data.
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Figure 3. Skin friction distributions in cases of use (a) and absence (b) of auxiliary grid

Figure 3b illustrates mentioned above rule that accurate calculations of flow at large Re numbers
near a wall by usual numerical algorithms may be performed under limitation y, <1. Skin friction data,

shown in figure 3b, are received under 4<y,k <8 limitation, so mistake in the present case is unacceptably

large. Figure 3a shows, that two grid algorithm data have reasonable accuracy at a distance from edge of
plane. Large difference between two data near the edge of plane may be explained by the fact, that formulae
(5) is true only for developed turbulent regime of flow, while turbulence of numerical solution starts near the
edge, so turbulence is not developed in this zone.

3.2. Numerical solutions in the zone of auxiliary grid. Figure 4a shows tangential velocity
numerical data, figure 4b shows turbulent viscosity data. Upper parts of figures correspond to case of use of
auxiliary grid, lower parts correspond to case of absence of this grid. Main grid solutions are shown by
squares.

; a
02 .0001

.00005

.01

.0001
.01

.00005

v
.0 .0001 0002 b 09 : o001 : 0002

Figure 4. Near wall distributions of velocity and turbulent viscosity

Figure 4a shows, that velocities at auxiliary grid (curve at upper part of figure 4a) exceeds velocities
at main grid in the case of absence of auxiliary grid (squares at lower part of figure 4a). As a result of
weighting procedure (5) increasing of velocities at main grid takes place for two grid solution (squares at
upper part of figure 4a). In other words, interaction of solutions at main and auxiliary grids, performed by
application of formulas (5), allows to increase accuracy of main grid solution in spite of relatively large
values of parameter y, .

Difference of turbulent viscosity solutions in the cases of use or absence of auxiliary grid is less then
difference of velocities (see figure 4b). It seems, that significant influence on viscosity behavior is performed
by two last term in equation (4), which are absent in the velocity equation.

4. Conclusions

Two grid algorithm for solving equations of turbulent viscosity model [2] is presented. Significant
decreasing of skin friction mistake in calculations of flow near plane is achieved as a result of this algorithm
application. Use of auxiliary grid allows to weaken limitation for parameter y, and to avoid excessive
computational time necessary for flow modeling. Present version of two grid algorithm requires
computational time, which is about 1.13 of computational time of usual one grid algorithm for the same
number of time steps.
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It is easy to suggest various modifications, generalizations, optimizations of this two grid approach.
Nevertheless, present start version seems to show sufficiently satisfactory results.
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Annomayusa. Ilpeocmasnen ancopumm 4UCIeHHO20 peuleHus ypagHeHul mooenu mypoyieHmHou
BA3KOCIU, ONEPUPYIOWUIL 8CHOMO2AMENbHOU cemKoll 6031e cmenku. OCHO8HAA cemKa CMpOUmcs max,
umodbl ceyuenue 8o3ie cmeHnku obecneuugano guinoanenue oepanuyenus 'y , <10. Bcnomozamenvnasn cemka
NOKpbiBaem 001acmsb ¢ NONEPEUHbIM PA3MePOM, MEHbUUM pA3Mepa NOSPAHCaos. [l pewienus ypasHeHull
Ha OCHOBHOU cemKe NPUMeHAemCs Hes8Hblll KOHCep8amusHblil Memoo Pynee-Kymmul 6vicokoeo paspeuienus.
VYpasuenue ons mypbyrenmmnou 6a3kocmu u ypagHenue OJid MAHSEHYUANbHOU KOMNOHEHMbl CKOPOCMU
pewaromes. Ha 8CHOMO2AMENbHOU CemKe ¢ NOMOWbIO HeSABHOU cXeMbl nepeo2o nopsoka. llpedcmasienvl
pe3yabmamul paciemog mypoyrenmuozo meuernuss ¢ M =0.02, Re=5e6 goszne noryniockocmu. Pacuemnule
OaHHble NO Kod(puyuenmy mpeHus CpasHUBAIOMCs € OAHHbIMU, NOIYYAEMbIMU NO NPUOTUIHCEHHOU
dopmyne.

Knwouesvie cnosa. écnomozamenvnas cemka, ocpedHeHnvlie no Peiinonvocy, ypasnenus Hagve-
Cmoxca, memooul 8b1COK020 pa3peuteHus.
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POJIb TAPAMAT'HETU3MA B ®YHKIIMOHUPOBAHUUN
HYKJEOCOM KAK BUOU3JTYYATEJENA

JL.C. T'enens’, B.JI. Pyxenxo’
! KaHMJAT TEXHUYECKUX Hayk, akageMuk, [louetHsiit Mactep Hayku (Hon MSc),
2 CTaplIN{ HAYYHBINA COTPYIHUK
! Poccuiickas akaJeMust HayK M MCKYcCTB, MexayHapoHas akagemus xonoma, > O00 "Crexrpomnact”
(Mockga), Poccus
E-mail: Ilg@splast.ru

Annomauus. B cmamve npusooumcs 603MONCHbII MEXAHUZM NPOYecca GopMupo8anis YacmomHo-
BOJIHOBLIX U3NYYCHUN XPOMOCOMHBIMU  Habopamu 6 Ouoopzanusmax. Heobxooumvim ycroeuem Ons
Gopmuposanua uznyuenHull AGIAEMcs Haluuue 6 A0pax KIemoxk Ouoopeanusma mpex  KOMNOHEHMOS:
Monekyn 600wl paznuunozo cmpoenus, [HK, oxmamepos Ha ocHoge 0e1Kk08 2ucmonos. Omu  dice
KOMNOHEHMbl  NEePBOHAUANLHO ~ (POPMUPYIOM  HYKIEOCOMbl, a U3 HUX 00pa3yIomcsa XpoMOCOMblL U
XpomocomHsie Habopwvl Ouoopeanusma. Hykneocoma gopmupyemcsa nepsonauanvho Ha 6asze — 6enkos
2UCTOHO8, CHOPMUPOBAHHBIX 8 popMe CIEPICHS, 8 KOMOPOM 6 NPUCYIMCMBUL MOJIEKY]l 800bl Pealu3yemcs
NaApaAMAacHUMHbIL ~ MOMeHm. Dmom  napamacHumubill — cmepoceHs  obepuym Ha 1.6 obopoma
mokonpogooawum @pazmenmom moaexyavt JHK ¢ KOHKpemHbIM HAOOPOM HYKIEUHOBbIX KUCIOM.
Cneocmeuem smozco axmopa s61emcs Gopmuposanue 6Hympu 0pa Kiemxu 6Uoopeanusma nepeutiHo2o
J/leMeHma  NpUeMOo-nepeoamoyHoco OUOUsIyuamens — HYKIeOCOMbl, 2eHEPUpYIoue20 UsIyUeHus ¢
KOHKDEMHbIMU — YACMOMHO-8ONIHOBLIMYU — napamempamu. IOmom  OuousIyuamens MOJCHO — CUUMAMDb
IHEPOUHPOPMAYUOHHBIM — NEPEUUHBbIM  INEMEHMOM  Ouoopeanusma. 3amem U3 yenu HyKIeoCcom
Gopmupyiomes Xpomocomvl U XPOMOCOMHbIE HAOOPLL C USLYHEHUAMU CO CMPO20 UHOUBUOYATLHBIMU
YACTNOMHO BGONIHOBLIMU NAPAMEMPAMU, ONPedeNaIoWUe IHCUSHEHHBIE NPOYECChbl KaNC0020 KOHKPEMHO20
buoopeanuzma.

Knioueswie cnosa: enympuxiemounas eooa, /[HK, benku 2ucmomsl, aMuHOKUCIOMbL, HYKIEOCOMA,
XPOMOCOMA, NAPAMASHEMU3M, OUOU3TYYAMENb, AOPO KIEMKU, (YHKYUOHUPOBAHUE OUOOP2AHUIMA.

Beenenue

OtmMeTuM, 4TO HacTosas padboTa sSBIAETCS MPOAOIDKEHHUEM cepuu 0ojiee paHHUX CTaTel aBTOPOB,
HEKOTOpPbIE U3 KOTOPHIX omyOaukoBaHbl B 1999, 2023 u 2024 r. [4-6]. HcciieqoBaHus KIETOYHBIX CTPYKTYP
OMOOPTraHU3MOB HMEIOIIUX IIETbI0 OOBICHUTH YHEPTETHUYECKYIO MPUPOLY (YHKIIMOHHUPOBAHUS XPOMOCOM,
0e3 KOTOpBIX HEBO3MOXKHBI (PU3HOJIOTHYECKHE TPOIEecChl B OHOOpPraHM3Max, HEMHOTOUYWCICHHBI H
npotuBopeunBhl. Tak B paborax ['apseBa ILIL. [3] yaensercs BHMMaHHWE XpOMOCOMaM, KaK NPUEMO —
MepeaToOuyHbBIM aHTeHHaM, 0e3 OOBACHEHHS MEXaHW3Ma, [0 KOTOPOMY NPOHMCXOAMT TeHepanus |
MOTJIONIEHHE BOJHOBBIX MPOIECCOB. B ATHX OMyOIMKOBaHHBIX HCCIECIOBAHUSX HE YUHTBHIBAIOCH BIIHSIHUE
CTPYKTYPHOTO COCTOSIHHMSI MOJIEKYJIBI BOJIBI B peaiu3allii SHEPronpoleccoB B KieTKe Onoopraanusma. B
paborax 3enmna C.B. [7], Urnaroa U., Mocuna O.B. [8] mpencraBieHbl CTPYKTypHBbIE OCOOCHHOCTH
MOJIEKYJI BOJIBI, KOTOPBIE MPEACTABIISIOT HECOMHEHHBIN MHTEpEC B IIaHE MeXaHu3Ma (yHKIIMOHWPOBAHUS
BHYTPUKJIETOUYHBIX BOAHBIX pacTBOpoB. OOHAKO B 3TUX paboTax HET YINOMHHAHHSI O CTPOCHHH U
(YHKIMOHUPOBAHUM XPOMOCOM, M CBSI3aHHBIX C HUMH T'€HEPALUSIMH C ONpENeJCHHBIMH IapaMeTpamMu
BOJIHOBBIX TTPOIIECCOB B KJIETKE. YTIOMSHEM Takke uccienoBanue ['amns JLIL. [2], B KoTOpOM aBTOp B KaKoii-
TO Mepe MPOSICHUI POJIb BOABI B 00OpPa30BaHWH MapaMarHUTHBIX CBOMCTB COJMMTOHOB B KUBBIX cHCTeMax. B
TOXKE BpEMsI POJIb OEJIKOB TMCTOHOB B ()OPMHPOBAHMM OHMOM3NIYYEHUH, a U caM (PakT (GOpMHUPOBAaHUS U
MeXaHU3M (pYHKIIMOHMPOBAHMS OHOM3ITydaTessi B OMOOpraHU3Max IpeJCTaBjIeH B ATOH paboTe He ObLL.

© Tenens JI.C., Pynenxo B.JI. / Genel L.S., Rudenko V.L., 2025
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[enpto HacToOSIIEH CTaThU SBISETCS TOMBITKA YCTAHOBUTH 3aKOHOMEPHOCTH B (OPMHUPOBAHUH U
(YHKIIMOHUPOBAHUU KJIETOYHBIX CTPYKTYp OHOOpraHm3Ma, Kak WH(POPMAIMOHHO-3HEPreTHIECKOTO
nepelaTIvKa ¥ MPUEMHIKA U3IYYCHUN, 00CCTICUNBAIOIIETO PETYIISAIUI0 KUZHEACITCIBHOCTH OUOCUCTEM C
TOYKH 3peHUsT PU3NICCKON OMOXUMUMU.

Jis 3TOrO W3IIOXKEH MeXaHWu3M (OPMHUPOBAHHS HYKICOCOM W UX (YHKIMOHHUPOBAHHSA, Kak
Ouou3nyyaressi, OCHOBAaHHBI Ha TPEX OCHOBHBIX B3aUMOCBSI3aHHBIX BHYTPHKIETOYHBIX KOMIIOHEHTax, a
MMEHHO Ha CTPYKTypupoBanHO# Boje, JJHK, Oenkax rucToHax M, Ha3bIBACMbBIX B JJAJILHEHIIIEM B 3TOW CTaThe
OMOTpHAIOH.

OcHoBHast YacTh

O0603HauUMM HECKONBKO (DaKkTOB (Kareropuii), 6e3 KOTOPHIX XH3Hb OMOJOTMYECKHX OOBEKTOB Ha
3emiie Obuta ObI HEBO3MOJKHA:

1. Hanuuue BobI, coepkaHue KOTOPOH B pa3IMUHBIX OMoopranuszmax cocrasisieT ot 50 1o 99,9%
BoJBL. B Tex ke Omoopranusmax, cojepkaHue BOJbI B KOTOPBIX OCTAaeTCs MO KaKUM MO0 MpUYMHAM MEHee
50%, HacTymaroT HeoOpaTUMBIE TTPOIECCHI, H OHH MTOTHOAIOT.

2. OTkphITHE HW3BECTHBIX HOOeneBckux naypeaTtoB [[xeiimc Yorcon m ®pencuc Kpuk crpoeHus
ne3okcupuOoHykinenHoBod kucnotel (JJHK) B Buae nBoiHONW BCTpEeYHO HAMpPaBICHHOW CHOHpad U
JaNbHEHIe WCCIeIoBaHus ocoOeHHOoCTel (DYHKIIMOHUPOBAHUS XPOMOCOM (XpPOMOCOMHBIX HaOOpOB) B
XKHUBBIX OMOOPTaHM3Max BO MHOTOM ONPEACIHIN, KaK BO3MOKHOCTh ()YHKLIMOHUPOBAHUS (PU3NOJIOTHUECKUX
MPOIIECCOB BO BCEM JKHUBOM, TaK M Mepeaayy HacaeJCTBEHHBIX IPU3HAKOB B IEMH «IIPEJOK — TOTOMOK.

3. U3BectHO [1], 9uTO B mpolieccax KieTouHoro Aenienus u komnaktuzanun JJHK yuactByroT Oenku
THCTOHBI, POJIb KOTOPBIX B CTPOCHHUH U CTPYKTYpPE XPOMOCOM TPYAHO HEpeoLeHHTh. B Toxe Bpems, Kak
OyzeT mokazaHo jainee, CHOCOOHOCTh OEJIKOB TUCTOHOB y4acTBOBATh (COBMECTHO C JPYTUMH KOMIOHEHTAMH
Oouotpuanasl) B (HOPMHUPOBAHMHM IHEProWH(GOPMALMOHHOTO HM3Iy4arens B sSApe KIETOK TaKKe SBISETCS
HEOTHEMJIEMBIM UCTOYHUKOM 00€CIIeUeHHs KU3HEHHBIX (YHKLIUI OMOOPTraHN3MOB.

Hcxons u3 Tpex BBIICNEPEUNCIICHHBIX (DAaKTOPOB MOCTPOMM MOAETHh OMOM3IydaTesns, Hajlhudue
KOTOPOTO 00EcreYrBaeT BO3MOKHOCTh (PYHKIIMOHUPOBAHMSI M CHHXPOHHM3ALMUIO BCEX (DU3UOIOTUYECKUX U
SHEPTreTHYECKHUX MPOLECCOB B OMOOpPraHu3Me.

[lo MHEHWIO aBTOPOB HACTOSIIEH CTAaThH, DIIEMEHTAPHON SYEUKONW OMOM3ITydaTenss — XPOMOCOMEI
SABIsieTCsT  HykJleocoma. Hykieocoma  COCTOMT W3 MOJIOKUTENTFHO ~ 3apsDKEHHOTO  OKTamepa,
chopmupoBaHHOTO H3 4-X O€NKOB rUCTOHOB (TeTpamepa ructoHoB H3 — H4 u nByx ammepo H2A —
H2B), o6epHyThIif Ha 1.6 060pOTa OTPHUIIATENEHO 3apsHKeHHBIM GparmMerToM Monekyisl JIHK, Haxonsmmxcs
B BOJHOH cpezie sipa KIETKH.

Mexanu3m GopMUpPOBaHHUS BOTHOBBIX U3IYYEHHH, TCHEPUPYEMBIX OHOU3ITydaTelieM— HYKJIEOCOMOM,
CBSI3aH C BOSHMKHOBEHHEM NaPaMarHUTHOTO MOMEHTa B OKTaMepe OEJIKOB M'MCTOHOB IIPH B3aUMOACHCTBUH
HEKOTOPBIX (hparMeHTOB MOJIEKYJ OEJIKOB € ONPEEeICHHBIMU MOAN(UKALIMSIMA MOJIEKYJT BOJBI.

Ha pucynke 1 mpejacraBieH THIIOBOH BapHaHT BO3MOXKHOCTH BO3HHKHOBEHHUS TapaMarHUTHBIX
MOMEHTOB B MOJIEKYJaxX HEKOTOPBIX ()parMeHTOB ¢ OCH30JBHBIMU KOJBLAMH aMHUHOKHCIOT B COCTaBe
O€JKOB THCTOHOB IIPH HMX B3aUMOACHUCTBMM (C TpeMsi M3 MHOXECTBA) MOIM(HUKALMIMU BOMBI,
MpeCTaBIeHHBIMHU B HACTOSIIIEH CTaThe B KAYECTBE MPUMEPA, B TOM YHCIIE:

a) B3aMMO/ICHCTBUE C OTPULIATEIBHBIM 3apsIOM JIUTIONS BOJIBI,

0) B3aUMOZCHUCTBHE C MOJIOKHUTEIBHBIM 3aPAI0OM JUIIONS BOJIBL;

B) B3aMMO/ICHCTBHE C OTPULATEIIHLHO 3apsHKEHHBIM (PparMeHTOM MOJIEKYJIbI IEPEKUCH BOAOPOIa;

T') B3aUMO/JICHCTBHE C TTOJIOKUTEIHHO 3apsHKEHHBIM HOHOM THIPOKCOHUSI.

BapuanTsl B3aumozeicTBuii: a) U 0) GopMupyIOT cadblii MAarHUTHBI MOMEHT; B) U I') — OoJjee
CWJIbHBIM MarHUTHBIM MOMEHT.
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R1

R2

Puc. 1. Ilpunyun ghopmuposanusi MazHummo20 MOMEHMA 8 HYKIe0COMAaX Npu 63auMo0eiucmeu HeKomopbix
Mooughuxayuii 600bl ¢ OEH30ILHBIM KOALYOM, 8XOOAUUM 8 COCINAB MONEKY PAOA AMUHOKUCIOM oKmamepa u3 Oenxos
eucmonos (Ha usmepumene maznummno2o Momenma u 6Hympu 6eH3016H020 KOIbYA NOKA3AHbL CPAGHUMENbHbLE
OMHOCUMENbHbIE BETUYUHBL MACHUMHO20 MOMerma (Pm))

[TonoGHBIMH CBOMCTBaMH, 00€CIEUUBAIOIIMMH (DOPMUPOBAHHUE MATHUTHOIO MOMEHTA B HYKJICOCOME
B KOHTaKT€ C MOJIEKYJaMH BOJIbI, 00JIaZal0T HEKOTOPBIE apOMaTHYECKHE M OCHOBHBIE aMHMHOKHCIIOTHI, B
YaCTHOCTH THUPO3WH, TUCTUAWH U (EHHUJIAJIAHWH, UMEIOIINE B CBOEM COCTaBe OCH30JbHBIC M JIPYTUe BUJBI
KoJIel.

K ammHOKHCIOTaM, KOTOpble MOIYT oOecnednTbh (OPMHUPOBAHHME MAPAMarHUTHOTO MOMEHTa IpH
B3aMMOJICHCTBUM C MOJICKYJIaMH BOJbI, MOXKHO OTHECTH TaK)K€ BXOJSIINE B COCTaB MOJICKYN OEIKOB
THCTOHOB aMUHOKHCIIOTHI, o0Janaromue GparMeHTaMi ¢ XUMUYECKHMHU JBOMHBIMU CBSI3MH, B TOM YHCIIE
apryuHuH, TIIOTAMUH U acllapruH. B kauecTBe mpuMepa Ha PUCYHKE 2 MPHUBEICH BapHaHT (HOPMHUPOBAHUS
MarHUTHOTO MOMEHTA IPU B3aMMOJEHCTBUY IIIIOTAMHUHA C TPEeMs MOAN(UKALUSIMHU BOABI.

COOH COOH
II:N—(I‘—H ® H,\I—(I —H
CH H CH )4
R 0| b e ol
NH,—C =0 NHﬁ C=0
a) \ 6)

r‘OﬂIl
COOH

i Hy \E}_I_} : HN=C—H H\
(D) >@\ () Sagm—-dp
: \]Hq— ! _() = NH,—C=0

8) 2)

Puc. 2. Bapuanmor popmuposanus napamasHumno20 MOMEHMA NPU 63aUMOOeUCMEUU 2IIOMAMUHA (AMUHOKUCTIOMbL C
O0BOUHOU XUMUYECKOU CB513b10) ¢ OUNOAAMU 8000l (a) U (D), ¢ nepekucvio 6000pooa (8) u ¢ UOHOM SUOPOKCOHUSL (2)

Br16op BbllIeyKa3aHHBIX aMUHOKHCIIOT HE ciiydaeH. Tak, eclii paccMaTpuBaTh OSH30JIbHBIC KOJIbIIA
Y JBOMHBIC CBSI3U B COCTaBE MOJIEKYJ aMHUHOKHCIIOT, PACIIOJIOKCHHBIX B YHCTHIX O€JKaxX rMCTOHAaX, TO OHHU
AJNIEKTPUYECKH HEUTpanbHEL. B Toke BpeMs B OMOOpraHm3Max (parMeHTHl aMUHOKHCIIOT B COCTaBe OEIKOB
TUCTOHOB HaXOJATCA BO B3aUMOJEHCTBUU C MOJIEKYJIAMU BHYTPUKIECTOYHON BOABl PA3NIUUHBIX CTPYKTYPHBIX
monudukanuii [8]. B HacTosieil ctaThe B KadecTBe IpUMepa BbIOpaHbl TPH HauOOJIEe THITUYHBIC
Moaudukanumn moiekyn Bozawl: H,O; mepekuch Bomopoma H,O, m MOH THAPOKCOHUS H;0". Bce stn
MpelCcTaBlIeHHble  Moaudukammu, o0magas pa3HBIMH  JIUMOJBHBIMA ~ MOMEHTaMH, BCTYHAamOT  BO
B3aMMOJICUCTBHE C OCTAaTKAMH apOMaTHYECKUX W JAPYTruX (PparMEeHTOB MOJIEKYJI aMUHOKHCIOT. IIpu sTom
M3MEHSETCS] KOH(PUTYypaIns JICKTPOHHBIX 00JIAKOB M, COOTBETCTBEHHO, 3JICKTPOHHAS IJIOTHOCTH CMEIIAeTCs
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BHYTpH OCH30IIBHBIX U JIPYTHUX KOJIEI] U IBOMHBIX XUMHYECKHUX CBs3ed. TakuMm 00pa3oM, ecTh BEpOSTHOCTb
00pa3oBaHMs HE 3aHATON DJIEKTPOHHBIM OOJIAKOM O0JIACTH TMPOCTpPAHCTBA M (OPMHPOBAHHUS IMOTCHIIMAIIA,
KOTOpBIi B CBOKO OYEPEIh MOXET OOECHeUUTh BO3HMKHOBEHHE MArHHTHOTO MOMEHTa, TO €CTh
napamMarHeTu3Ma B MOJIEKyJax OelKOB THCTOHOB, a 3aTeéM B HYKICOCOME, KaK 3TO MPEICTAaBICHO Ha
pucynkax 1 (a, 6, B, T) u 2 (a, 6, B, T). BennnunHaa MarHUTHOTO MOMEHTA, HaBEJIEHHOTO B HYKJIEOCOME,
(dbopMupyeTcs KaK COBOKYITHOCTh IapaMarHUTHBIX (ParMEHTOB B MOJICKYJaxX aMUHOKHCIOT B Oenkax
TUCTOHAX, B3aUMOJICHCTBYIONINX C MOJICKYJIaMH BOJIBI.

Jo0GaBuM, dYTO »JIEKTPOMAarHUTHBIE W3IydeHHWs ObutM OBl HEBO3MOXHBI 0e€3 ydera TOro
obcrosirenscTBa, uTo JIHK, mMes B cBoem cocTaBe MOJIEKYINBI BOABI (PUCYHOK.3)., aneKTpornpoBoaHa. lpu
ATOM TapaMEeTPbl YaCTOTHO-BOJIHOBBIX M3JIyUYCHUH HYKICOCOM 3aBUCAT OT PACIOJIOKEHHS HYKJICOTHIHBIX
nocienoBatensHocTel B JJHK B 06nactu ee cBsi3u ¢ okraMmepoM U3 OEJIKOB THCTOHOB.

/
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Puc. 3. ®paemenm [JTHK ¢ MOHOMONEKYIAPHBIMU CIOAMU B0ObL

IIpu xommnaktuzanuu JIHK BOkpyr crepkHs U3 O€JIKOB TMCTOHOB (DOPMHPYETCS HYKJIEOCOMA,
KOTOpasi SIBJISICTCS TISPBUYHBIM dJIEMEHTapHBIM Orou3syuareneM. OHa U3 BO3MOXKHBIX cXeM (hOPMUPOBAHUS
HYKJICOCOMBI, KaK MEPBUYHOIO KOMIIOHEHTA U3Iy4aTelsi- XpOMOCOMBI IPEICTABICHA HA PUCYHKE 4.

H4
OKTamep 0€/J1KOB rHCTOHOB Hykeocoma -
i 3J1eMeHTapHbIH
ouou3IVYaATeIh

Puc. 4. Cxema usnyyamens nyknieocomvi

dopmupoBaHue OMOM3IydaTeNsi HYKJIEOCOM, XPOMOCOM, XPOMOCOMHBIX HaOOpOB B fIpe KIETKH
[TOKa3aHO Ha PUCYHKE 5.
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Puc. 5. Cxema gpopmuposanus na ocrose mpuaosi, cocmosueli us 600vl, JJHK u benrxoe 2ucmonos, XxpomocomHbuix
HAbopos, KAK UCMOYHUKO8 YACTOMHO-60IHOBbIX U3LYUEeHUU 8 OUOOP2AHUIMAX

OTMeTHM, YTO TPEACTABICHHBI MEXaHU3M 00pa30BaHUs U (PYHKIMOHUPOBAHUs OMOM3ITyyaTeici B
OuoopraHu3Me TO3BOJIMT B JallbHEWIIEM B3MIITHYTh II0-HOBOMY Ha JKHU3HEIECSATEIHHOCTH YKHBOTO
Ouoopranu3Ma. A TaxKe OLIEHUTHh YPOBEHb BIUSHHMSA Ha pa3BUTHE OMOOPTaHM3Ma BHELIHHMX H3JIyYCHHMH, B
TOM YHCJIE€ MAarHUTHOTO TOJIS 3€MIIM; pa3luuHbIX u3dydeHHd oT CoiHua; HM3Iy4eHHH OT HPOAYKTOB
KU3HHJCSITEIHHOCTH YesioBeka. 110 MHEHUIO aBTOPOB CTaTbU AajbHEHININE MCCIEAOBAHHS B 3TOH 00JacTH
OTKpPOIOT TIEPCIEKTUBBI JJsl BHECEHMS CYIIECTBEHHBIX H3MEHEHHH B IIOHMMAaHHE TAaKUX acCIEKTOB
XKHU3HEICSITEIbHOCTH 4YeJOoBeKa (M OpYyrux OHOOPTraHM3MOB), Kak MEIUIMHA, 00pa3oBaHUE, SKOJIOTHS U
MHOTHeE Apyrue. DToil Tematuke OyayT MOCBSIIEHBI TATbHEHIINe MyOIMKaIlMi aBTOPOB CTaThH.

3axinoueHue

1. Iloka3aHo, YTO OCHOBHBIC KOMIIOHEHTBI, 00ECIIEUNBAIOLINE BOJHOBbBIC M3TYUYECHHUS HYKIEOCOM —
3TO CTPYKTYPHpOBaHHAs BHYTPUKIETOYHas Bojaa paznwuHbix Moaudukanuii, JHK u oxramep u3 Oenkos
ructonoB — (Hz-Hy)2 + H,A-H,B. Dtot kommekc obecnieunBaet GopMUPOBaHKE TapaMarHUTHBIX CBOWCTB B
HYKJICOCOME KaK 3JIEMEHTAapHOro NepBUYHOro Ouomsmydaresns. OTMEUYEHO, YTO YaCTOTHO-BOJHOBBIE
napameTpsl  M3JIy4€HHMH HYKJIEOCOM OOYCIIOBJIEHBI —PAacroJIOKeHHEM (ParMeHTOB  HYKJICOTHUIHBIX
nocienoBatensHocTed B Toi uwactum JHK, koTtopas oOGepHyTa BOKpPYr CTEpXHsS W3 OCIKOB THCTOHOB ,
B3aMMOJCHCTBYIONINX C MOJIEKYJIaMH BOZBI Pa3IUuHOro cTpoeHusi. Ha ocHoBe HykieocoM (hopMHUpYIOTCS
XPOMOCOMBI ¥, B KOHEYHOM HTOT'€, XpPOMOCOMHbIE HAaOOphl BHYTPH sAep KiIeTOoK Onoopranusma. Jlobasum,
YTO TapaMeTpbl YaCTOTHO BOJHOBBIX H3ITyYEHHH XPOMOCOMHBIX HAOOpOB CTPOTO HHAWBUAYANbHBI IS
KaXX/I0T0 KOHKPETHOTO OHOOpTaHU3Ma.

2. O6o3HaueHa BakKHAs POJb HEKOTOPBIX (PParMEeHTOB aMHHOKHCIOT, COCTaBJISIOLIMX OCHOBY
O€JIKOB T'MCTOHOB B OKTaMe€pe M, COOTBETCTBEHHO, B HYKJIEOCOME, OTBETCTBEHHBIX 3a (OpPMHUpOBAHHE
napaMarHUTHBIX cBOWCTB. K HUM OTHOCSTCS OCH30JIbHBIE KOJIBIA, JBOMHBIE XUMHUYECKUE CBS3H, a TAKKE
HEKOTOpBIE IpYTHe (parMeHThl MOJIEKYI.

3. IpemioxxeHO HYKJIEOCOMBI, XPOMOCOMBI M XPOMOCOMHBIE HaOOpBI, B3aUMOJEHCTBYIOILIUE C
MOJIEKYJIaMHA  BOJIBI  PAa3NIMYHBIX  MOAM(UKAIMA BHYTpH  sS1pa KIETOK  paccMarpuBaTh, Kak
MpHeMOoNepeaTOYHble  OMOM3ITydaTelld C  ONpEAETCHHBIMH  YaCTOTHO-BOJIHOBBIMH  ITapaMeTpaMH,
onpenensaiomuMy  GU3U0IOTHIECKUE 3aKOHOMEPHOCTH M 00EeCIeYHBAaIOUINe CYIIECTBOBAHUE W Pa3BHTHE
OMoopraHu3Ma OT 3a4aTws 10 KOHIIA )KHU3HH.
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THE ROLE OF PARAMAGNETISM
IN THE FUNCTIONING OF NUCLEOSOMES AS BIOEMITTERS
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Abstract. The article provides a possible mechanism for the formation of frequency-wave emissions
by chromosomal sets in bioorganisms. A prerequisite for the formation of radiation is the presence of three
components in the nuclei of the bioorganism: water molecules of various structures, DNA, octamers based
on histone proteins. These same components initially form nucleosomes, and from them chromosomes and
chromosomal sets of the bioorganism are formed. The nucleosome is formed initially on the basis of histone
proteins formed in the form of a rod, in which a paramagnetic moment is realized in the presence of water
molecules. This paramagnetic rod is wrapped 1.6 turns with a conductive fragment of a DNA molecule with
a specific set of nucleic acids. The consequence of this factor is the formation inside the cell nucleus of the
bioorganism of the primary element of the receiving-transmitting bioemitter - nucleosome, generating
radiation with specific frequency-wave parameters. This bio-emitter can be considered the energy-
information primary element of the bio-organism. Then, chromosomes and chromosome sets with radiation
with strictly individual frequency-wave parameters are formed from the nucleosome chain, which determine
the life processes of each specific bioorganism.

Keywords: intracellular water, DNA, histone proteins, amino acids, nucleosome, chromosome,
paramagnetism, bioemitter, cell nucleus, functioning of bioorganism.
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MHUKPOBHUOJIOI'MYECKASA KOHBEPCHUA OTXOA0B B ITOJIE3HBIE ITPOAYKTbI

M.E. JIPICI/IIILIHl, 10.B. AHTOHEHKO’
12 yarucTpant o Hanpasienuo 20.04.01 TexaocdepHas Ge30MaCHOCTD
L2 ®I'BOY BO VYpanbckuii rocyaapCcTBeHHBIH JecoTexHnueckuii yusenpeutet (ExkarepunOypr), Poccust

Annomauusn. Paccmompenvl HeKomopvle MUKPOOUOIOSUYECKUe MemoObl nepepabomKu Omx0008 ux
NpUMEeHeHUue NpU  pPAslodCeHuy Ui  mpaucgopmayuyu  npupoousix  ouonoaumepos. Obcyscoaemcs
HeoOX00UMOCMb pa3padomKu npou3B00CMEEHHLIX OUOMEXHOL02UYECKUX NPOYeCco8 NONYyUeHUs CRUPMOs U
OPeAHUYEeCKUX KUCIOM HAPsO0Y C Ve UMEIOWUMCS UX XUMUYeCKUM CUHME30M u3 Hegmu. Bwioenenvi
Haubonee  KPYNHOMACUImMaobHble  NPOMbLIUIEHHble  MUKPOOUOIOZUYeCKUe  Hpoyeccbl  Nepepadomku
opeanudeckux omxo008. Iloxazan gecomulii 6K1A0 MUKPOOP2SAHUIMOS 8 COBPEMEHHYIO NPOMBIULEHHOCTD.

Knwouesvie cnosa: muxpobuonozuieckue memoovl, MUKPOOP2AHUZMYL, OE30MX00HbIEe MEXHONI0UU,
9KOOUOMEXHON02UsL, NPUPOOHbBIe OUONOIUMEDDL, YMUAUZAYUSL, AIPOOHOe U aHAIPOOHOE PA3NoJiceHue,
MUKPOOUOIOSUYECKAsL KOHBEPCUSL.

HekoTopbie cOBpeMEHHBIC MPOU3BOJCTBA IMIMPOKO HCIOJB3YIOT MPOIECCHl MUKPOOHOIOTHUECKON
npupoabl. [lone3Has IesTENbHOCTh MHKPOOPTaHU3MOB TPUMEHSETCS B IMepepadOTKe MPOMBINUICHHBIX,
CEeNIbCKOXO3ACTBCHHBIX W OBITOBBIX OTXOJOB M OYHCTKE OKpYXKAaIoIel Ccpeabl OT 3arps3HEeHHi.
MukpoOuosorudeckass KoHBepcHss — HauOojiee A(PGEKTUBHBIA CIIOCOO OCYIIECTBUTH YIPABIICMYHO
nepepaboTKy IIEJUTION030- M KPaxMaJICOJCPIKAIINX CEIbCKOXO3SIMCTBCHHBIX MPOAYKTOB M OTXOJIOB B
noJnie3nble cyOcranimu. [Ipu 3ToM pemiaercs psa 3aaad Mo MEepPexofy K Oe30TXOMHBIM TEXHOJOTHSM H, B
YaCTHOCTH, MPOOJIEMBI MAJIOW DHEPreTUKUA M HMCIOJIB30BaHUS HOBBIX BO30OHOBISIEMBIX SHEPrOpecypcoB, a
TaKXKe TAKOTO HEMAIIOBKHOTO ACMeKTa HAIlero BPEMEHH, KaK 3aluTa OKpYyKaromied cpeabl. M3 pa3iumaHbIx
OHMOJIOTHYECKUX METOJIOB TIEPEPadOTKH OTXOIOB HAMOOJIee MUPOKO HCIIONB3YIOTCS MUKpOOHoIornieckue. B
OCHOBE TOJIyYeHHSI MHOTHX TTOJIE3HBIX MPOIYKTOB MUKPOOHUOIOTHYECKOTO CHHTE3a U MepepaboTKU OTX00B
JISKUT CIIOCOOHOCTh MHKPOOPTAaHU3MOB M X (PEPMEHTOB MOTPEOISITh OPraHUMICSCKUE BEIIECTBA PA3THYHOTO
CTPOCHHUS, pas3yiarath WIM TPaHCHOPMHUPOBATH MPHUPOAHBIC OHOMOIMMEPbI. METOAbl 3KOOMOTEXHOJIOTHH
MPUMEHSIFIOT JUIsI TIepepabOTKH yriieBoMI-, OEJIO0K- W KUPOCOJEPKAIINX KHUIKAX OTXOJIOB, PAaCTUTEIHHON
OuoMacchl, TBEPABIX OBITOBBIX OTXOJOB, aKTHBHOTO Hia. YOekJeHHWEe B KOHEYHOCTH 3aIlacoB IOJIE3HBIX
HCKOMAEMbIX M HEOOXOJAMMOCTH Tiepexojia Ha BO30OHOBISEMbIC WCTOYHHKHA DHEPIMH  BBI3BIBACT
HEOOXOIMMOCTh Pa3pabOTKU MPOU3BOJICTBEHHBIX OMOTEXHOJOTHYECKUX TPOIIECCOB MONYUYCHHUSI CITUPTOB M
OPraHMYECKUX KUCJIOT HApSAy C YK€ UMEIOIIMMCS UX XMMHYECKUM CUHTE30M U3 Hedtu [1].

Coznanne 1r000r0 MUKPOOHOIIOTHYECKOT0 MPOU3BOJICTBA TPeOYET MPOBENECHUS IPEeIBAPUTEIHHBIX
nabopaTOPHBIX HUCCICOBAHUIA: B TOUCKE MPOMYIEHTOB, BCECTOPOHHEM H3YYCHHM WX CBOWCTB U
ONITUMHM3AIIUH CIIOCOOOB KyJIbTHBUpOBaHHA. CIIEAYIONINM 3TalloOM SBISIETCS MacIiTaOMpoBaHHE Mpoliecca u
WCTIBITAHUE €r0 B TMPOMBIIUICHHBIX yCIOBUSAX. [IpH 3TOM NPOUCXOMUT TOCTENEHHBIA Mepexo/]
OT KyJbTHBUPOBAHHUS MUKPOOPTaHU3MOB B KOJIOAX K BBIPAIIIMBAHUIO B JJAOOPATOPHBIX (PePMEHTEPAX U 3aTEM
— B IIPOMBIIIJIEHHBIX YCTAHOBKAX OOJBIIOT0 00beMa.

Beienum  HambGosiee  KpynHoMaciiTaOHbIE TMPOMBIIUICHHbIE MHKPOOHOJIOIMYEeCKHE TPOIECCHI
nepepaboTKH  OpPraHUYeCKHX OTXOAOB. OTO KOMIIOCTHPOBAHHE, TOJYYSHHE KOPMOBBIX IPOTYKTOB,
00OTaIeHHBIX MUKPOOHBIM OEITKOM, WM B 00IIeM citydae — OeKOM OJHOKJIETOYHBIX opranm3moB (BOO),
aHa’poOHOE cOpakMBaHHE, OMOKOHBEPCHS B TOILIMBO (B 3TAHOJ, MOJydeHHEe OMOrasa — METaHOT€HEpaIIUs,
npsMasi KOHBEPCHS B TEIUIO). Pa3nnyaioT HECKONBKO BUIOB OPraHMUYECKHX OTX0/0B. JKuakue opraHudeckue
OTXOABl — 3TO CTOYHBIE BOJBI OBITOBBIX, CEJILCKOXO3SIMCTBEHHBIX W MPOMBIIUICHHBIX HPEANPUATHH, K
MOJYKHUJIKAM OTHOCSITCS TIONYXXKUAKHA HABO3 W OCAJKH CTOYHBIX BOJ, a TBepiAble (HOPMHUPYIOTCS W3
OBITOBOIO Mycopa, MOJICTHIIOYHOTO HAaBO3a, TBEP/bIC BKIIOUEHHS CTOYHBIX BOJ U CEIILCKOXO3SIMCTBECHHBIC
octatku. TBepaple ObiToBbIE 0TX0AH! (THO) npencTaBieHbl NUIIEBHIMUA U TyaJeTHBIMH OCTaTKaMH, OyMaroi
M WHEPTHBIMH MaTepHaliaMu (CTEKJIOM, METauloM, IUTacTUKOM U T.1.) [2]. Paccmotpum MmeTosl
MUKPOOHOIOTHUECKON KOHBEPCUH B 3aBUCIMOCTH OT KOHEYHOTO TIPOJIYKTA.

© Jlucuupin M.E., Autonenko FO.B. / Lisitsyn M.E., Antonenko Yu.V., 2025
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Yno6penus. B TpaauiimoHHOM 3eMileieNIu OOJIBIIMHCTBO OPraHUYECKUX OTXO/O0B IPEBPALIAETCS B
OpraHuyecKue yaoO0peHus B pe3yibTrare KomnocTupoBanus. Komnoctuposanue — crocod 00e3BpeXxHBaHUS
OBITOBBIX, CEJILCKOXO3SIMCTBEHHBIX M HEKOTOPHIX MPOMBIIUICHHBIX TBEPABIX OTOPOCOB, OCHOBAHHBIM Ha
Pa3NoKEHHH OPTAaHMYECKUX BELIECTB MUKPOOPTaHU3MaMH.

B mporiecce koMmocTUpOBaHUS OpraHU3MBI (0aKTepuH, YepBH, TPHUOBI, HACEKOMBIC), HAXOMSIIHECS B
3eMiIe M OBITOBBIX OpPraHMYECKUX OTXOJAaX, NHTAasiCb UMM M APYr IPYroM, NPOU3BOIAT IEpepaboTKy
MaTepHuajoB. bakTepun comepKarcsi IOYTH BO BCEX OPraHUYECKUX BEIIECTBAX, 1 MMEHHO OHU M IIPOU3BOISAT
NEPBUYHOE pa3pylleHue oTxomoB. KommocTtupoBaHue sBISieTCS adpOOHBIM MHUKPOOHBIM IPOLIECCOM
nepepadOTKU OPraHMUYECKUX BEIIECTB C BBIACICHHEM Teria. B urore momydaercs ynoOpeHue Ajsl HOYBBI,
3TO OOYCJOBJIEHO TEM, YTO KOMIIOCT YBEJIMYMBACT KOHIIGHTPAI[MIO MHUTATEIbHBIX BELIECTB B IOYBE U
MOMOTAeT YAEPKUBATh BIAry, a TaKkKe CIIOCOOCTBYET a’palyy MOYBBI, I MUKPOOPTaHU3MBI, COJep KaIInecs
B KOMIIOCTE, TIOAABIISIIOT POCT OOJIE3HETBOPHBIX OaKTEpHii, 3aIlMINas PacTeHUsl OT Pa3IM4YHBIX OOJe3HEH U
o3nopaBiuBas nouBy. [lomykuakwe OTXOIBl, a TakXKe pacTUTENbHbIE W MHUIIEBBIE OCTaTKH
nepepadaTbiBalOTCs OOBIYHO B METAaHTEHKaX - 3aKPBITBHIX pe3epByapax paszHoro obbema. J[IMTenbHOCTDH
nporiecca CocTaBisieT oT 2 10 5 Henenb npu temmneparype 30-35 wiu 50-55°C. B GosbIMx MeTaHTEHKAX
COIEP)KMMOE MEPEMELINBAIOT ¢ MOMOIIBI0 MELIAIOK MJIM IyTEeM NPOLYBKH Harperoro mapa. B pesynbraTe
MOJTy4YaeTcs Xxopollee 00e33apaKeHHOe YA00peHue.

TonnuBo. bruotexHOMOrMst MO3BOJISET MOJIYy4aTh 3KOJIOTMYECKM YHCTBHIE BHJIBI TOIUIMBA IyTEM
OoronepepaboTKN OTXOMOB MPOMBIIIIICHHOTO W CEbCKOX03IHCTBEHHOTO TTPOU3BOACTB, OOpaboTKa CTOUYHBIX
BOA PAa3/IMYHBIX IMPOU3BOJACTB 3aAK/IIOYACTCA B IMPAKTUYCCKU IMOJTHOM YJAJICHHU U3 HHUX OPraHUYCCKOro
BentecTBa. [Ipu a3poOHOM pa3iiokeHHH OPraHMYECKHX OTXOJOB MPHMEPHO IMOJIOBUHA YIiepoJa U SHEPTrUH
pacxonyeTcs Ha IPUPOCT OMOMacChl MUKPOOPTaHU3MOB-IECTPYKTOPOB, a Apyrasi OJOBUHA PACCEUBACTCS B
Buze Teruia. [IpenMyIiecTBo aHa poOHOTO Pa3JIOKEHHsI OPTaHUIECKUX OTXOJIOB COCTOUT B HE3HAUUTEILHOM
o0pa3oBaHMM OHOMAacchl B TPOILECCE, BO3MOXKHOCTh YAANSATh BBICOKOKOHIICHTPHPOBAHHBIE BEIECTBA U
MOIyTHOE 00pa3zoBaHMe OONBIIOTO KOMWYecTBa OMOTasza, BOZOOHOBISIEMOTO WCTOYHHKA JSHEPTHH (METaHa).
[TockonbKy Hpu HU3KUX KOHLIEHTPALMSIX OPraHMYECKOrO 3arps3HUTENs] aHa’pOOHBIN Ipouecc HE Bcerna
a¢hexTrBeH, s TIyOOKOW OYMCTKU MPUMEHSIOT KOMOMHAIIUIO OSCKUCIOPOIHON U adpOOHOI 00paboTKH.
KonBepcust cenbCKOXO3SIMCTBEHHBIX OTXOIOB B OHOra3 OCYLIECTBIISIETCS IOJ IEHCTBHEM €CTECTBEHHO
CJIOKHMBIIINXCS METAaHOT€HHBIX MHUKPOOHBIX COOOIIECTB B aHA’pOOHBIX ycioBusAxX. Co3laHBl YCTaHOBKH, B
KOTOPBIX HCIOJB3YIOTCS OakTepuH JJisl MepepaOdOTKH HABO3y W JIPYTMX OPTaHMYECKHX OTX0NoB. M3 IT
HABO3a monydaoT 500 cM® Guorasa, 4TO SKBHBAIEHTHO 350 11 GEH3MHA, IIPH STOM KA4eCTBO HABO3a KaK
ynoOpenust ymydmaercst. CaMbIM HPOCTBIM METOIOM YTWJIM3ALMH TBEPABIX OBITOBBIX M IPOMBIIIJICHHBIX
OTXOZOB SIBIAETCS MX 3aXOPOHEHHE B €CTECTBEHHBIX MOHMKEHUSX peibepa MECTHOCTH M CBAJMBAHHUE C
nocjeayloneld 3achllKof ClIoeM TpyHTa. 3aXOpOHEHHE MOXeT OBITh MPOM3BEICHO HAa CHENHUATBHBIX
nomuronax ThBO ¢ ymIOTHEHHBIM TJIMHUCTBIM THOM. MHKpOOpPraHHW3MBl TONAJal0T B Kydy BMECTE C
OTXOAaMHU M U3 MOYBBI U TpyHTa. Paznmoxenue orxomoB mpoucxoaut MmeaieHHo (30-50 ner), mpu sTOM
paspymiaercs Tojibko 30% 3aXOpOHEHHOW OpraHukd. B morpeOeHHBIX OTXOJaxX aHa’pOOHOE pa3jIoKCHHE
CACPIKUBACTCA HU3KOM BJIAXKXHOCTBIO H HeGOHBHIOﬁ IJDIOTHOCTBIO  MOMMYJIAIIMK MHUKPOOPTaHU3MOB-
nectpyktopoB [2]. B MukpoOHOM cooOIIecCTBE CBajJKW MNPHCYTCTBYIOT TPYNIBI MHKPOOPTaHH3MOB,
OCYIICCTBIAIOMIUX PA3HBIC CTAAWUN IMMPEBPALIICHUA CIIOXKHBIX IMOJIMMCPHBIX COCILI/IHGHI/Iﬁ B Ouoras. B nepuoa
AKTUBHOTO METaHOTeHE3a MPOUCXOMUT pasorpeB maccel 10 30-55°C. B BepxHell yacTu Ky4d pa3BHBAIOTCSI
a3po0HbIe MUKPOOBI, CpeAr KOTOPBIX 0co0oe 3HaueHHE UMEIOT MeTaHOTpodHble OakTepuu. bmaromaps nx
aKTUBHOCTH 3HAYMTENIbHAasg YacTb o0pa3syeMoro B aHa’pOOHOM 30HE CBAJKM MeTaHa HE IONajgacT B
atmocdepy. Ha coBpemennsix nonuronax ThO oTXo0/pI repMeTHYECKH OTAEICHBI OT OKPY)KaoIIeH Cpesl, a
Ouoras cobupaercs ¥ UCTIONb3yeTCs KaK TOIIUBO.

Oprannyeckre pacTBOPHUTENIN. DTaHON U Ap. BaKHbIE OPraHMYECKHE BELIECTBA JIETKO MOTYT OBITH
TMMOJIYy4€HBI C ITOMOIIBIO MUKPOOPraHM3MOB, paCTylIUX KaK Ha IHIICBBIX CY6CTpaTaX " 0TXO0JaX IMUIICBBIX
IMPOU3BOJCTB, TaK WM Ha TEXHUYCCKOM CBIPhLE. HaBHO MU3BCCTHBI IIPOLICCCHI IMOJIYUYCHUA CIIHPTAa IYTEM
CIMPTOBOIO OpOKeHHsI APOAOKEH Ha caxapuCTBIX CyOcTpaTrax W Ha JIPEBECHBIX ONWIKaX, IMOABEPTHYTHIX
HIETIOYHOMY Tujponu3y. [IpuMeHeHHe B KadecTBe MPOAYIICHTOB TEPMO(HIBHBIX aHadPOOHBIX OaKTepui,
06HaHaIOHII/IX COOCTBEHHBIMH MOIIIHBIMU THAPOJIa3aMH, 3HAYUTCIbHO YCKOPACT MPOUECC, TaK KakK
UCKITIOYAETCs CTafHs [IPEeIBAPUTEIHLHOTO THAPOIN3a ChIPhsI, & OBBIILIEHHAS TEMIIEpaTypa KyJIbTHBUPOBAHUS
YBEJIUYUBAET CKOPOCTb peakuuil. Mcronap3oBaHUE YCTOHMUMBBIX MHUKPOOHBIX aCCOLMALUN CIIOCOOCTBYET
MOBBIIIEHUIO aKTUBHOCTH W CTaOMJIBHOCTH TPOIIECCa MOMYYCHHUS CIIUPTa U3 PACTUTENLHONW MacChl. DTaHOI
NpOIYLMPYIOT Takue MHKpPOOpraHm3Mbl, kKak Saccharomyces cerevisiae, Kluyveromyces fragiles,

18



ISSN 2311-2158. The Way of Science. 2025. Ne 7 (137).

Clostridium thermocellum, C. Thermosaccharolyticum wu T.1., Amneron, OyTaHol, H30-TIPOMAHON -
Clostridium acetobutylicum, 2,3-6yrammunon oopasyror Enterobacter, Serratia.

KopmoBoii 6enok. B kauecTBe JONOTHUTENHFHOTO KOPMa ISl 5KUBOTHBIX MOTYT OBITH UCIIOJIb30BaHEI
OenxoBo-BuTamMuHHBIE KOHIEHTpaThl (BBK) n3 6nomaccs! pa3nuyHbIX MHKPOOPraHU3MOB, BBIPAIICHHBIX Ha
0TXOJ[aX TMHUIIEBOX W HEKOTOPHIX IPYTHX MpOMBIIUIeHHOCTeH. OOoranenne KOpMOBBIM OEIKOM — OJUH U3
BapHaHTOB MepepadOTKH OMOMACCHl PACTEHUH U Pa3IMYHBIX OPTaHUIECKUX OTXOMIOB, B OCHOBHOM YTJIEBOJI-
U LEIUTI0NI030coaepkainX. benkoBele 1o6aBku 007aJat0T BBICOKOH KOPMOBOH LIEHHOCTBHIO. B KOpMOBBIE
MPOAYKTHI, OOOTameHHble OeIKOM, MOTYT OBITh TepepadOTaHBl OTXOIBI JEPEeBOOOPAOOTKH, CEIBCKOTO
X03sHcTBa (CojIOMa, 3eJieHas Macca pacTeHWi, 00TBa W T.II.), JKHBOTHOBOJCTBA (HABO3 M NTHYUN TIOMET),
nepepadaTpIBaoLIeii MPOMBINUICHHOCTH (YTHIU3alus OapAsl CIHUPTOBOTO MPOMU3BOACTBA M MOJIOYHOM
CBIBOPOTKH), aKTUBHBIM MJI OYUCTHBIX COOpYyXeHUH, coptupoBanHele THO [3]. Hanpumep, u3 1 kr comomsl
MokHO momyduTh 0,1 Kr miomoBeix Tenm rpuboB M mpuMepHO 0,5 Kr ocTaTka COJIOMBI C MHUIICIHEM,
cogepxxamuM 2,5% Oenka. Hanbonee nemeBblii KOPMOBOH O€JIOK MOXKET OBITH MOJTYYEH M3 OPraHUYECKOro
BEIIECTBA CTOYHBIX BOJ, B YaCTHOCTU M3 aKTHBHOTrO mia. OAHAKO MOJYy4YE€HHE €r0 BO3MOXKHO TOJBKO MPH
HE3HAYUTEITFHOM COJIEp)KaHWM B AaKTUBHOM WJI€ TSDKETBIX METaJuIOB, APYTHMX TOKCHYHBIX BEIIECTB,
OTCYTCTBUM TIaTOTEHHBIX MHUKPOOPTaHM3MOB. B HBIHENIHHX yCIOBHSX II€HA BO30OHOBISIEMOTO
PaCTUTCIBHOTO CBIPbA, Pa3IMYHBIX YIJICBOACOACPKAIINUX OTXOAO0B M BTOPUYHBIX CBIPLCBBIX PECYPCOB
OCTaeTCsl HEBBICOKOM, YTO TPH OJHOBPEMEHHOM pPEIICHWH HKOIOTUYECKHX 3a/ad CO3aeT OCHOBY IS
YBENWYEHHs] MaciiTaboB MepepadoTKh OWOMAacChl PAacCTEHHH ¥ PA3IMYHBIX OPraHUYeCKMX OTXO/IOB B
KOPMOBBIC IIPOAYKTHI, O6OFaHICHHI)IC GGHKOM " JpyruMu ICHHBIMHW KOMIIOHCHTAMMU. Crour OTMCTUTH, YTO B
HacTosIee BpeMs Ha POCCHHMCKOM pBIHKE MPUCYTCTBYET JOCTATOYHO IIUPOKHHA CIIEKTP Pa3lU4HBIX
KOPMOBBIX 00aBOK, OOOTAIlEHHBIX OETKOM OJHOKIETOYHBIX OPraHW3MOB M TPETHA3HAYCHHBIX IS
WCTIOJIb30BaHMS B COCTaBe KOMOMKOPMOB.

Takum o00pa3oMm, HYXKHO OTMETHTh BECOMBIM BKJaJ MHKPOOPIaHW3MOB B COBpPEMEHHYIO
MIPOMBIIIIEHHOCTh. MUKPOOHONIOTHYECKass KOHBEPCHS TPOM3BOICTBEHHBIX OTXOJI0B HAXOIUT IPUMEHEHHNE B
00JacTAX CeIhCKOTO XO3AKCTBA, N€PeBOOOPaOOTKH, TMHUIIEBON MPOMBIIICHHOCTH, YTWIH3AIHA U
nepepadoTKU OTXOAOB APYTHX Mpou3BoACTB. LIlnupokoe mpuMeHeHne KOHBEPCHH OCHOBAHO Ha CIIOCOOHOCTH
MUKPOOPTaHU3MOB pa3llaraTh OPraHUYECKHE BEHIECTBA, JIEKAINIHe B COCTaBE OTXOJOB IPOMBINUICHHBIX
MIPOM3BOJCTB U CETBCKOTO XO3sMCTBa, ¢ 00pa30oBaHUEM TOJIE3HBIX JUIA JAEITEIHHOCTH YEIIOBEKa IMPOTyKTOB:
TOIUIMBA, OPraHUYECKUX PAaCTBOPHUTENEH, yAI0OpeHuil, kopma AJisl dKUBOTHBIX, OYHIIEHHBIX BOJ U rpyHTa [3].
Taxoke, Takasi mepepaboTka OJIATONPHUITHO BIUSET HA DKOJOTMYECKYI0 OOCTaHOBKY, B CBSI3M C TEM, YTO
JUKBUUPYET YacTh 3arpSI3HEHUN U BPEIHBIX OTXOJIOB.
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MICROBIOLOGICAL CONVERSION OF WASTE TO USEFUL PRODUCTS
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Abstract. Some microbiological methods of waste processing and their application in the
decomposition or transformation of natural biopolymers are considered. The necessity of development of
production biotechnological processes of obtaining alcohols and organic acids along with their already
existing chemical synthesis from oil is discussed. The most large-scale industrial microbiological processes
of processing organic waste are highlighted. A significant contribution of microorganisms to modern
industry is shown.

Keywords: microbiological methods, microorganisms, waste-free technologies, ecobiotechnology,
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BUOJIOI'MYECKHUE OCOBEHHOCTH IIJIOTBbI
(RUTILUS RUTILUS) O3EPA 3BAMOHBOBO B Y3BEKUCTAHE

B.K. Co6upos’, K. 7K. Coéupos’, B.I'. Kamu:1os®
' PhD mokropanr, % PhD, c.H.c., 3aBeayiomuii 1abopaTopu, ° 1.6.H., mpodeccop
L2 Prcruryt 300m0rin AKageMun HayK Y30eKicTaHa
3 uiman AcCTpaxaHCKOr0 TOCYJapCTBEHHOTO TEXHUYECKOTO YHUBepcHTeTa B TamkeHTCKoM 00macTy,
VY306ekucran

Annomauus. Ilnomesa (Rutilus rutilus) nossunace ¢ 2010-x 20006 60 6Ho6b cozdasaemom o3epe-
Haxonumejne OPeHadCHoU 600bl 3amon0060 (Huz06bs pexu 3apaguan, Yzbexucman). Bvisenena cuivHas
3a6UCUMOCTb 00Weli Maccel meia om cmaunoapmuou Onunvl meaa (r = 0,96), xapaxmepusyrowascs
cmenennvim ypasnenuem: W = 0,0183*SL*™%. [lonosospenocmu pwibsr 06oux nonos docmuzaiom 6 2-
20008a10M 803pacme npu cmawmoapmuou oaune mena 9,2 cm u obwell macce mena 18,2 2 u eviue.
Kosgppuyuenmor ynumannocmu nonogospenvix ocobeii niomewvt 6 Hosibpe u 6 mapme no @ynemony 2-2,6, no
Knapxk 1,4-1,8. B mapme abconromunas nioo0o8umocms 2-20008AIbIX CAMOK 8 cpedHeM 7,8 mvicad UKPUHOK, )
3-e000s6anvix — 27,4 moeicau ukpuwox, y 4-eodosanvix 36,2 mulcau uxkpunox. MuOusudyaivHasn
OMHOCUMENbHASL NL000sUmMmocms ovina 134,6-238,2 uxpunor/z maccel mena u 6apbupo8ala He3asUcUMo om
603pacma u pasmepos puio.

Kniouesvte cnosa: nnomsa, Rutilus rutilus, pocm pwi6, nnooosumocms, o3epo 3amonbobo,
V36exucman.

Beenenne

ITnorBa, Rutilus rutilus (Linnaeus, 1758) (cemeiictBo Leuciscidae), — mIacTUYHBIA IHPOKO
pacrnipocTpaneHHbIH B EBpa3uu BuI, BKITIOYAsk paBHUHHBIE BOJ0EMBI Oacceiina Apanbckoro mops. Co BTopoit
nosoBuHBl XX Beka B OacceifHe cO3/IaHbl U TPOJOIDKAIOT CO3/IaBaThCsl HOBBIE BOJOEMBI, B TOM YHCIIE 03epa
IUIS1 HAKOIUICHHUs IPEHAaXXKHBIX BoJ. YacTo, 3TO €CTECTBEHHBIC NOHMKEHUS 36MHOW MOBEPXHOCTH, B KOTOpBIE
HaMpaBIIAIOT BOAY IMOCJTE MPOMBIBKH CEbX03YTOAMH, TaK KaK HET BOSMOXKHOCTH OTBECTH MX B PEKH WM B
Aparnbckoe Mope. B 3THx, BHOBB CO3/1aHHBIX BOJIOEMaX, BCKOPE HAUWHAET MOSABIATHCS pbl0a, OTHON U3 MEPBHIX
B HUX IOSIBJISIETCSI IUIOTBA, Yepe3 ONpeleNICHHOE KOJIMYECTBO B TAKMX 03€pax HAUMHAIOT Mpombicen. OnHUM U3
NEPBBIX OOBEKTOB IIPOMBICIIA CTAHOBHUTCSI IUIOTBA.

O3epo 3amon0000 (CoseHoe) cO3MaHO Kak TOCTOSIHHBIM BojoeM B XX| Beke B COJIOHYAKOBOM
BIIQJIMHE B Or0-BOCTOYHOM 4YacTu KbI3plIKyMa 3a cueT OTBOJA JPEHAKHBIX BOJ C CEIbXO3YrOIui
Hagowuiickoit u Byxapckoii oGsacteli Y30ekucrtana. ['maporpadguuecku BOJOEM pPACIOIOKEH B HU3OBBAX
pexu 3apadman. Yxe k Hadany 2010-x B o3epe oTMeYaau HajWyWe IJIOTBBI, B HACTOSIIEE BPEMs HayaT
MPOMBICIIOBBIM JIOB 3TOrO BHJA. buoJormdyeckne OCOOCHHOCTH IUIOTBBI B 3TOM BOJIOEME paHee He
uccinenoBanyd. Bo MHorux BomoeMax Y30€KHCTaHA, a TakXKe B COCEIHMX POCT IUIOTBBI OLEHEH, 4YTO
MO3BOJISIET CYAUTH 00 aganTUBHBIX noTeHnusx Buaa (Kammos, 1973; Hamozos u np., 2020). Llens manHOM
PpabOThI — OIICHUTh OCHOBHBIC OMOJIOTMYECKUE OCOOSHHOCTH IIJIOTBHI B 03epe 3aMOH0000.

MarepuaJ 1 MeTOAUKA

Osepo 3amon6060 cPOpPMUPOBAHO 3a CUET JAPEHAXKHBIX BOJ B ECTECTBEHHOM COJIOHYAKOBOM
MOHW)KEHUH 36MHOM MTOBEPXHOCTH B ImycThiHe KbI3bUIKYM Ha toro-3amaje byxapckoii obnactn Y30ekucTaHa.
3TO MENKOBOAHBINA BofoeM. Bricota o3epa Haj ypoBHeM Mops 190 M. O0mast ruomans OKoio 8 ThICSY ra,
cpeanss riyouHa 2-3 M, camas riryOokas Touka — 0 6 M. Boga momaetcs uepes Llentpanbublii byxapckuii
KOJUIGKTOp C HH30BbEB 3apadinaHa, MMOCIE HPPUTAMOHHOW CHCTEMBI, MUTaromelcs u3 TymakyibcKoro
BOJIOXpaHWIMINA. ['uaporpaduueck BogoeM SIBISIETCS CTOYHBIM, T.K. BOAY U3 HETo uepe3 [1opcoHKyIbCKui
KOJIJIEKTOP OTBOIAT B AMyzAapbio (puc. 1).

© Cobupos B.2K., Cooupos XK. XK., Kamunos B.I'. / Sobirov B.Zh., Sobirov Zh.Zh., Kamilov B.G., 2025
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Puc. 1. Ozepo 3amonbo60 6 Byxapckoil obracmu 6 HU308bsx baccelna 3apaguana, Y36exucman

Mamepuan u memoowt uccreooganus. Jlosnro pei6 npoonunu B mapte 2023 u 2024 roza, a Takxe B
Hos16pe 2024 rona. Pei0 noBUIM CTaBHBIMU CETSMU ¢ stueeit 24-55 MM u guxcupoBanu B 4%-HOM pacTBOpe
¢dopmanuna nenukoM. B mabopaTtopHbIX ycloBHAX M3Mepsuin o0y maiuHy Tena (TL, cM), CTaHIapTHYIO
JUTMHY Tella IO KOHIa 4eryiHoro mokposa (SL, cMm) ¢ TouHocThio 0 1 Mm, obmyro maccy Tena (W, 1) ¢
toyHOCThIO 10 0,1 1. CTporo mox OCHOBaHMEM IEPBOTO Jy4ya CIMHHOIO IUIaBHHKA B IIEPBOM PAAY HaJ
O0oKOBOM NUHHMEH coOupanu 5-7 Yemyid W TOTOBWJIM YeUIyHHBIE IpernapaThl, M0 KOTOPBIM ONpeNeisiIn
BO3PacT W PEKOHCTPYHMPOBAIM TEMIT pocTa MO TOAaM JKWU3HU Mo Mertoxy OiiHapa Jlea. [lpu BckpwiTHH
OTIPEIEIISUTH TI0JT PHIOBI, CTAIUIO 3PETIOCTH TOHA/I 10 6-0aTbHOM IITKaje, B3BEIIMBAIN TOHAIBI IIETUKOM (J, T)
¢ TounocTtbto 110 0,1 T. Y moJ0BO3penbix caMoK Opan Kycodek rOHaabl Maccoil 1 T, uccekaiu U3 CTPOM BCe
WKPUHKH ¥ B Kamepe boropoBa MmpoCUMTHIBAIM KOJNHYECTBO JKEIATKOBBIX OOLMUTOB. [lepeMHOXHB 3TO
KOJINYECTBO HAa MacCy TOHaJ ONpeAesUId a0CONIOTHYIO IMJIOAOBHUTOCTb, OTHOCHTENBHYIO IUIOIOBHTOCTS.
PaccuutbBanu ko3¢ddunmentsl ynurannoctu no Kmapk m no ®dynsrony (IlpaBaun, 1966). IlpoBoaunu
CTaTUCTHYECKHUI aHaJIH3, a TAKXKE KOPPEISIMOHHBIA U PETPECCHOHHBIN aHATN3 Ha KOMITBIOTEpE.

PesynbTartsl

B o3zepe 3amMoH0000 y IJIOTBBI THNWYHOE U1 BHAA YIUIMHEHHOE TEJNO, CXXaroe ¢ OOKOB, poOT
KOHEUHBIH. Y TI0JIOBO3pENBIX PHIO pOrOBHHA TJIa3 OpaH)KeBO-KpacHas. Tarxke OpaH)KeBO-KpPacHBIH OTTEHOK
XOPOIIIO MPOSIBIISIETCS y BCEX TUIABHUKOB KPOME CITUHHOTO U XBOCTOBOTO (pHC. 2).

Puc. 2. ITnomea o3epa 3amonbobo, 2023

Bcero npoananmsupoBaHo 92 sk3emiusipa. B BeiOopke ObLTH 0cOOM IUIOTBHI OOIIEH JUTMHOM Telna
10,5-31,5 cm, crangaptHOM anuHOM Tema 8,7-26,5 cm, obmiedt maccoit Tena 10,0-370,0 r B BO3pacTe OT
CETOJIETKOB JI0 5-TOJJOBUKOB. BoccTaHOBJIEHHBIH TeMI POCTa TUIOTBEI IIPUBEJICH B Ta0muIle 1.
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Tabnuya 1
Cpennuii BOCCTAHOBJIEHHBIH TeMII pocTa MJIOTBBI 03epa 3aMmoH0000, 2023-2024 ¢
(Haq yepToli pa3dpoc, MO YepTOi cpeiHee B BO3PACTHOI Ipynie)
Bospacm, 20006 Cmanoapmuas O1uHa meia pviovl N0 200aM HCUZHU, CM N, ax3
SL, SL, SL; SL, SLs

1 7,1 21

2 6,9 12,0 27

3 5,3 12,2 17,7 32

4 5,9 10,7 16,5 20,6 11

5 5,3 11,5 17,7 20,3 23,9 1
CpenHuii TemMI pocTt 6,2 11,9 17,4 20,5 23,9 92

BrisBieHa cuiibHaAs MOJI0KUTEIbHAS 3aBUCUMOCTDh BEITMIHHEI CTaHHapTHOﬁ JJIMHBI TCJIa OT 06].].[6171

JUTMHBI TeJa y TUIOTBHI o3epa 3amoH0000 (I = 0,99), KOTOpYIO HOCTOBEpPHO XapaKTepU3yeT ypaBHEHHE
perpeccuonHoi 3asucumoctr: SL = 0,8363*TL +0,0272 (puc. 3).

Takoke BbIsSIBJICHA CHJIbHASI 3aBUCUMOCTD OOIICH Macchl Tea OT CTaHaapTHO# miunel Tena (I = 0,96),

XapaKTEepPU3YIOIIAscs CTereHHbIM ypaBaerrem: W = 0,0183*SL3%2 (puc. 4).

30,0

o SL =0,8363*TL + 0,0272 ..

20,0 f

—_
_i 15,0 oy

(7] .
100 /

5,0

0,0
0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0

TL, cm

Puc. 3. 3asucumocmov cmandapmmoti Onunsl mena u obujell ONUHbL mena niomsbl, 03epo 3amonb060, Y3bexucman

450,0
400,0 W =0,0183*S13.052
350,0

300,0 ;
L 250,0 Qe

= 2000 -
150,0
100,0 ' d..

50,0 'jf’

0,0
0,0 5,0 10,0 15,0 20,0 25,0 30,0

SL, cm

Puc. 4. 3asucumocms obweli maccel mena om cmaHoapmuol OUHbL Meld NIomsbsl, 03epo 3amonbobdo, Y3bexkucman
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Bce ocobu cranmapTHO# JIMHOHN Tena Oonee 9,2 ¢M B 2-TrOJ0BajiOM BO3pacTe M CTaplle HMETH
roHanmbl B KoHIIe HOsOpst Ha Il cramum 3pemoctw, a ¢ mapta — Ha II-1V cramuum 3penoctH, T.e. TOCTUTATH
MOJIOBO3PEIOCTH.

B BBIOOpKE MOJIOBO3pENBIX CaMOK IUIOTBEI B HOsIOpe ObuTM ocoOu B 3-5-rojoBajoM Bo3pacte.
XOopoI110 MpOosIBHUIACH 3aKOHOMEPHOCTE, 4TO 00JIee cTapIIre PeIObI IMENTH OOJIbITice a0COIOTHOE KOJTMIECTBO
CO3peBaloIMX OONHUTOB. B TO ke Bpems ynuranHocTh (M mo Kimapk, m mo ®ynsTOHY) BapbHpOBaja
HE3aBUCHMO OT BO3PACTa, KaK ¥ BEMYMHA WHIUBHIYATbHOW OTHOCUTEIBHOM MIOMOBUTOCTH (Tab. 2).

OTmensHO paccMaTpuBalid BHIOOPKY IUIOTBBI, COOpaHHYO B Mapte (Tadm. 3). Bumao, uto Takxe
Oojee crapmrie CaMKH HMMeETH OOINBIIYI0 aOCONIOTHYIO IUIOAOBHTOCTB, B TO JX€ BPEMS OTHOCHUTEIhHAs
IJIOJIOBUTOCTD, KaK U KO3(P(UIIMEHTHI yITUTAHHOCTH BapbUPOBATIN HE3aBHCUMO OT BO3PACTHOMN TPYIIIIHL

Tabnuya 2
Buosornyeckue nokasaresjim nJoTBbI B HOSIOpe, 03. 3aMoH0000, 2024 (Mun.-Makc./Cpennee)
Bospacm, SL, cm AF: Kosgppuyuenm ynumannocmu | MAIl, moic. | UOII, uxp./e
20006 (K0.11-60, ) Ilo Knapx UKp.
9K3.) Dynomony
3(6) 19,5-225 165-260 2,2-2,3 1,7-18 37,5-55,7 160,8-256,4
21,1 213,8 2,2 1,7 44,8 2148
4 (6) 23-25 250-360 18-2,3 14-18 47,2-67 183,4-262,9
23,8 287,5 2,1 1,7 59,9 210,4
5(1) 26,5 370 1,99 1,56 91,3 246,7
Tabnuya 3
Buosnoruyeckue nokasarejm njoTBbI B MapTe, 03. 3amon0000, 2023-2024 (Mun.-Makc./Cpennee)
Bospacm, SL, cm AF Kosgppuyuenm ynumannocmu | HAII, motc. | HOII, ukp./2
20008 (K0.71-80, Io Ilo Knapx UKp.
9K3.) Dynomony
2 (15) 9,2-155 18,2-85 2-24 14-18 3,3-184 134,6-234
11,9 40,9 2 1,6 7,8 183,4
3(5) 14,5-20 70-190 2,2-2,6 15-18 16,7-40,3 186,5-238,2
17,3 129 2,4 1,7 27,4 217,6
4(4) 19-22 165-240 2,3-24 16-1,7 29,1-46 176,6-197,2
20,2 191,7 2,3 1,7 36,2 188,4

CpaBHEHHE JaHHBIX CAMOK IJIOTBBI B HOSIOpE U B MapTe IMOKAa3bIBACT, YTO MOKA3aTeIN YIIUTAHHOCTH
COIOCTaBUMEBI. B TO ke BpeMs BelMuYMHA aOCOIIOTHOIO KOJIMYECTBA CO3PEBAIOIIMX MKPUHOK B BO3PACTHBIX
TpyNIax yMeHBIIMIACh. JTO MOXHO OOBSICHHUTH TEM, YTO B HOSOpe IO BEIMYHWHE YHCIEHHOCTH
CO3PEBAIOIUX HKPUHOK CYIST O MOTEHIUAIBHON TUIOIOBUTOCTH. MI3BECTHO, UTO B 3aBUCUMOCTH OT YCIOBHUH
MOTEHIIMANbHAS TUIOJOBUTOCTh K HEPECTY YMeEHbInaercs. Takum o0Opa3oM, JaHHbIC i Mapra Ooliee
KOPPEKTHO XapaKTePU3YIOT BEIMYUHY a0COIIOTHOW IIIOJOBHTOCTH, TaK KaK HEPECT TUIOTBBI OTMEYAETCs C
CEpeIMHBI arpelts.

OtMmeruM, uto camilel ¢ ToHagamu Ha |1-1V cragusax (T.e. momoBo3penbie) Takke OBLIN B BO3pacTe 2-
4-rosioB, y HUX OblIa CTaHmapTHas JuiuHa Tena 11-19 cM. Y camiioB B HOsIOpe U B MapTe Oblila YIIUTAHHOCTh
o dynerony 1,5-2,4 (B cpennem 2,0), mo Kimapk 1,2-1,9 (1,6), T.e. Takas xe, Kak U y CaMOK.

O6cy:xknenne

IInmoTBa — OYEHb IUIACTUYHBINA BUJ, KOTOPBIA MMeeT HMIMPOKHUKA HAaTUBHBIN apean or IlupeHeeB Ha
BocToke 110 JleHwl Ha 3amane, ot Kacnuiickoro mopst 1 BojoeMoB OacceiiHa ApallbcKoro MOpsi Ha Iore J0
[IBeunn, ®unnsauanu, Koasckoro nomyoctposa 10 ycTheB pek CeBepHoro JlenoBuToro okeana Ha ceBepe
(bepr, 1948; Atnac..., 2002). B Y306ekucrane panee mioTsa Ob1a B ApalbcKoM Mope (TZe ucdesiia 1mo Mepe
OCOJIOHEHMSI BOJIbI) M BO BCEX PaBHHUHHBIX PErMoHax pek OacceitHa. OcoOEHHOCTH OHOJOTHH TUIOTBBI
uccienosanu B 1960-1980x (Kamwmos, 1973; CamuxoB u ap., 2001). B obmem B Bojgoemax Y30ekucTaHa
yKa3aHo, 9TO IJI0TBA MOXKeET nocTurath 10 40 cm mmabl 1 1o 1200 r maccs! Tena (CamuxoB u ap., 2001). B
YCIIOBUSIX PaBHUHOW 30HBI Y30CKHMCTaHA IOJIOBO3PEIOCTH ILIOTBA JOCTUIAaeT B 2-3-TOJ0BajOM BO3pAaCTe
(Kamuios, 1973; Canuxos u np., 2001).

JlaHHBIE aBTOPOB XOPOIIIO TOTOIHSIOT U3BECTHBIE /I OacceliHa ApanbCKOro MOpPS IaHHBIE. Y TaKoH
KOPOTKOIIMKIMYHON PHIObI KaK IUIOTBA MMOKAa3aTesId aOCOJIIOTHOM IJIOJOBUTOCTH CHIIBHO Pa3jIMyarOTCs I10
roJiaM JKU3HHU, YTO XOPOIIO BUIHO TIO JAHHBIM aBTOPOB.
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BIOLOGICAL FEATURES OF ROACH
(RUTILUS RUTILUS) IN LAKE ZAMONBOBO IN UZBEKISTAN
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Abstract. Roach (Rutilus rutilus) appeared in the newly created Zamonbobo drainage water storage
lake (lower reaches of the Zarafshan River, Uzbekistan) since 2010s. A strong dependence of the total body
weight on the standard body length (r = 0.96) was revealed, characterized by the power equation: W =
0.0183 * SL*%?, Fish of both sexes reach sexual maturity at the age of 2 years with a standard body length of
9.2 cm and a total body weight of 18.2 g and more. The fatness coefficients of sexually mature roach
individuals in November and March according to Fulton are 2-2.6, according to Clarke 1.4-1.8. In March,
the absolute fertility of 2-year-old females averaged 7.8 thousand eggs, 3-year-old females had 27.4
thousand eggs, and 4-year-old females had 36.2 thousand eggs. Individual relative fertility was 134.6-238.2
eggs/g body weight and varied regardless of the age and size of the fish.

Keywords: roach, Rutilus rutilus, fish growth, fecundity, lake Zamonbobo, river Zarafshan,
Uzbekistan.
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POMAH «<MACTEP U MAPTAPUTA» M.A. BYJI'AKOBA N EI'O PEIIPESEHTALIUA
INOCPEACTBOM COBPEMEHHBIX OBJIOXKEK

A.C. Benanna, Maructp
MocKoBCKHH TIeJTaroTHIeCcKil rocyaapcTBeHHbIH yHIUBepcuTeT (Mocksa), Poccust

Annomauus. /lannaa cmames nocsaujena 0630py cogpemernblx 00.10cek pomana M.A. byreakosa
«Macmep u Mapeapumay. To, kax suzyanvHoe uz00paxiceHue Kooupyem mexkcm poMaHa U penpe3eHnyem
ezo. To, kax cumsoaudHble 00PA3LL U COOEPICAHUE NEPEKTUKAIOMCS C COBPEMEHHOU 0eliCTNEUNENbHOCIBIO.

Kniouesvte cnosa: o6nodxcka Kk u30aHulo, UHMEPNPEMAayus, pPenpe3eHmayusl, U30AmeibCkas
Odesmenvrocmo, young adult.

1) MspatenscTBO «OKCMO». bemas nrutia, 2025 r. Jluzaiinepckoe ohopMIiIeHHe.

E(nAnQé Nruua

JusanHepcKoe
odoprieHue

Y106HbBI
¢popmar

V Knaccnueckue
U COBpEMEHHbIe
IIPOU3BEICHUs
B cepun

ACTEP U M.\\'l,\!'l!'l'.\
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) 3KCMO
OduunansHbii
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¥

Puc. 1. «H30amenvcmeso «Oxcmoy, benas nmuyay

W3 nucaTenbcKoro rnepa BOSHUKAST YepPHAs HOUb, YEPHBIN JIbIM, IPYrod MHp, mojeT MaprapuTsl, a
Ha ob6opore MockBa 1 /1Ba ria3a Maprapurel, CMOTPSILME HA YATATEIIS.

2) UsnparensctBO «Mann. MBanos. ®epbep», ITokert, 2025 .

© Benauna A.C./ Wendina A.S., 2025
25



ISSN 2311-2158. The Way of Science. 2025. Ne 7 (137).

MACTEP
N MAPTAPUTA

Muxoua Byaraxos Mroo

Puc. 2. «HM30amenvcmeo « MUDy, Ilokem»

Macrep u Maprapura. Beunsie nucropun. Iloker. benas cepusa. Ha manHoii 005moxxke n300paykeHbI 3
WrpalibHble KapThl, Oelblii QoH, U3 KapT, CIOBHO (DOKYC WIIM Marusi, BbIpbIBaeTcs IbiM. KpacHble Tiasza

Oeremota, kpacHast MoCKBa, KpacHbIH 3aKar.
3) UsnarensctBo Mann MBanos @epbep «Mactep u Maprapuray.

MACTEP Knaccuueckui
i MAPTAPHTA poMaH
r B CTUABHOM
odopmneHmnm

W aeanbHO AOTNONHNT

KHWKHY O nonky

Puc. 3. «H30amenvcmeo « MUD», Beunas knaccuxay
O06moxKa B BUJIE UTPATbHOW KapThl. M300paXkeH YepHbIil KOT beremot. ['11aza ero cBetsarcs, oH chen

Jlyny. OH MOTYCTOPOHEH, OH HOYb, B €r0 KHBOTE MPOUCXOAIT COObITHS: Mapraputa Ha metie. CoObIThs
Mactepa u Mapraputsl B pomane. CkopoOeii — CHMBOJI COJIHIIA, OOHOBJICHUS, BEYHOW JKU3HH, 3aIIHUTHI,

I[yaJ'ILHOCTL 06pa3OB, AYaJIbHOCTbD )KU3HU, 1YAJIbHOCTDH (1)I/IJ'IOCO(1)I/II/I.

4) ««3DxcMoy. Maructpais. [ TaBHBIH TpEHD»

26



ISSN 2311-2158. The Way of Science. 2025. Ne 7 (137).

IMATHCTPAASY

125x200 my

@ Esponoxer
@ 416 crpami
v ot Texer

3+t Beaag Gymara

Puc. 4. ««Oxemon. Mazucmpans. I'nasnwiii mpenoy
Oxcmo. Marucrpans. ['maBHbii TpeH. Mcnonp3oBanne Metadophl: «pYKOMUCH He TopsT». Ha done
4epHOro (hoHa, PYKOIHCH, KOTOPBIE IMBITAIOTCA CXKEYb B OTHE MPHMYCa, HE TOPAT, a BOCCTAHABIMBAIOTCS.

[Ipumyc B poMaHe OMH U3 KIIHOYEBBIX CHMBOJIOB B PyKax repoes, U B pyKax kota beremora B TOM uucie.

5) «ManHn. lBanoB. ®epbep» Beunsie ucropuu. Young Adult.

MACTEP
U MAPFAPUTA

MWOO

Puc. 5. <(MU®D», «Beunvie ucmopuu. Young Adulty
OO6okKa B CTHJIE MOJHOM, MH3aiiHEPCKOH COBpeMEHHOW prcoBkH B ctuie Young Adult. Ha neit
n3o0pakeHa Maprapura B amu3one Oana, e€ okpyxkaroT Apyrue repou. OONoXKa OYeHb KpacoyHa U

aTMOC(l)epa. Camn IMEPCOHAXKHU MMOXOKH HAa AKTCPOB, UCIIOJTHUBIINX POJIA B UHTCPIIPETAIUU B. BOpTKO.

6) M3matenscTBO «IKCMOY». Marus KlaCCHKH
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MUXANJI BY/IFTAKOB

MACTEP
1 MAPTAPUTA

Puc. 6. H30amenvcmeo Dxemo. Mazus kraccuxu

WznatenscTBO BhIMycKaeT 00J0XKKY ¢ M300paskeHHeM KoTa beremoTa, OQHOro M3 caMbIX JTIOOMMBIX
repoeB pomaHa. Mzo0paxxeHue KpaiiHe JJAKOHMYHO W COOTBETCTBYET TPEOOBAHHSM M BESTHHUSIM BPEMEHH.

7) UznarensctBo «JKeMoy. [TomapoyHoe H3IaHue poMaHa.

Muxaun

BYATAKOB
MACTEP N MAPTAPHTTA

Puc. 7. «Dxcmon. llooapounoe uzoanue pomana
[onmapounoe m3gaHue cruenaHo B OGOPMICHHH, KOTOPOE IMOJOWAET W HIKOJIBHUKAM, W B3POCIOH
guTaTenbcko ayautopuu. COOTBETCTBYIOIEE TEKCTY pOMaHa, ero atmocdepe, crenuduke, JOCTATOYHO
«KOPPEKTHOE» W TIPH 3TOM ayTeHTHYHOE. «3elieHas JIaMIla» KaK CHMBOJI, OOBEIMHSIONIUI TOKOJICHUE U

aBTOPOB U YUTATEJIEH.

8) UmznarensctBo «Clever». «Trend books» cepusi.
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BEYHAS KJIACCUKA
B CTUJTIBHOM O®OPMITEHUMU
OT TRENDBOOKS

MZXAKT BYTAKOB

Puc. 8

UsnatensctBo Clever. Cepust «TrendBooksy»

Cepust BBITIONIHEHA B TOMYJSIPHON CTHAMCTHKE YOUungAdult ¢ omopoit Ha mMOCIeIHION
CYLIECTBYIOLIYIO SKpaHu3auio. Spkas o0n0Ka, Kpace ajble TOHA, acCOIMau: KpacHas MockBa, KpacHast
J1000Bb, OTOHB, CTPACTH U T.A. 3€pPKaJIbHBII THUI OTOOPaKEHHUS.

9) «Mactep u Mapraputay. «Okxcmoy. Cepust «Cymeprepon»

a
Markan 00noXK
¢ Knanaiami

YCKNIO3NBHAR
ofnoxKa

VAMAYIAVH M d1OVH < soxvIuAS uwvxnn @i

mupnai
125200 MM

Puc. 10. «Dxemon. «Cynepeepour
BrinmonHeHa B xaHpe IJ1akata B jkaHpe Hyap W CTUIMCTHKE COBPEMEHHBIX KOMHUKCOB, UIPE B
«Madwuro». Ha mocrepe m3o0pakeHa cBUTa. 3amagHas pucoBka. CoelMHEHHE COBETCKOTO W 3amaiHOoro
KyJIBTYpPHOTO KoJia. UTO M 0XMj1aeMo, Bejlb MO3UIMOHMPOBaHUE 3TUX repoeB Yy M.A. Bynrakosa Obuto Kak

«UHOCTPAHHBIX.

10) WzmarensctBo «JIoroBocy. «Mactep u Mapraputa» M.A. Bynarakos.
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Puc. 11. «Jlocosocy. «Macmep u Mapaapuma» M.A. Fyneakos

JlanHast 00710KKa BBITIOJIHEHA B COBpeMeHHOM cTuiuctuke Young Adult. Ha Heit Mbl BUIUM OPTpET

TepOMHH B COBpeMeHHOM prucoBke. KapruHa nepemaér atmocdepy coctostHus reporHd. Ha Heil n300paxeHs

JKEJITBIE IBETHI KaK OAWH U3 3HAYUMBIX CUMBOJIOB pOMaHa.

11) Wmmnepwust gyBctB. Kiaccuka B ctusie anuMe. M31aTeabecTBO « DKCMOY»

Macmep
u Mapzapuma

Puc. 12. Hmnepusa uyscme. Knaccuxa 6 cmune anume. Hz0amenbcmeo « Ikcmon
JanHass 00JI0KKa BBIMOJHEHA TAaKKe B MOMYJISIPHON ceiiyac cruimuctuke Young Adult. B weit
Maprapura npoprcOoBaHa KaK TepOWHS aHWME, YTO ONM3KO KaK CUMTHIBAIOMIMN KOJ JUIS COBPEMEHHOMN

MOJOACKHU. PucoBka 6YKB B CTHJIC I/IepOFJ'II/Iq)a 1 KOMHKCa OJHOBPEMCHHO.

12) U3patenbctBO «A30ykay. Beunas kiaccuka B CTHIIC MAHTH.
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BEYMAR KAACCHKA B CTHAL MANEN,

Puc. 13. «Pycckas knaccuka 6 cmuie maneuy. Mzoamenbcmeo «A30ykay

BeimosiHeHa B CTHIIC MaHTH, SIOHCKHX KOMHKCOB. OOJ0XKa Takke B pucoBke Young Adult.
Maprapura Takxke B 00pa3e MOJIOJJOH JKEHIIWHBI, TePOUHH PHCOBAHHOM MaHTH O JIIOOBH Ha yiuile MOCKBBI C
OYKETOM JKENITHIX IBETOB. MOCKBa BBICTYIIAET 3/I€Ch TAK)KE OJHUM M3 MIEPCOHAXKEH, Kak u e€ aTMocdepa.

13) Wsnmatennckas rpymmna «A3oyka». U3garenpctBo «Maxaon». Cepust «MoOst KHIDKHAS JTaBKa

MO$ KHIDKHAS JTABKA
KIIACCHKA
B MATKO# OBJIOXKE

Puc. 14. «A36yka». «Maxaony. «Mos KHudCHAsA 1a8KAY

OO0okKa BBITIONTHEHA ISl MOJIOACKHOW TPYIIBI, TAKKE MOJIOJBIM XYJOKHUKOM. XapaKTepHBI:
SpKHE 1IBETa, MOJIOJICKHOE H300paKeHHUE MEPCOHAXKEH, claeiaarh HMX OJU3KUMH M TOHATHBIMU IS
ayTUuTOpUH. ApOYHAash KOMITO3WIMS, TOCTEpHBIN cTwib. [loguepkHyTass HOJNOAEKHAS aKTyallbHOCTh U
COBPEMEHHOCTh, HETIOX0XKECTh Ha CYIIECTBYIOINIUE paHee 0OI0KKH.

B nanHoli cTaThe ObUTH PACCMOTPEHBI COBpEMEHHBIE O0JIOKKH K poMaHy «Mactep u Maprapura» oT
COBPEMEHHBIX M3/1aTeNbCTB. X 00beIUHACT CACAYIONINE KOMIOHEHTHI:

1. MuHHMaIU3M.

2. CuMBOIH3M.

3. OTCBUIKM K COBpEMEHHOMY KrHeMaTorpady.

4. Young Adult kymbrypa.

5. YMeHue unutath COBpeMEHHBIC ME/INa 3HAKOBBIC CUCTEMEI.
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JlanpHelnmasi TepcrieKTHBa HCCIEIOBAHUS COCTOWT B JMaNbHEHIIMX HCCICHOBAHUIX OOJIOXKEK,
COOTHOCSIIIXCA C poMaHOM «MacTtep W Maprapura» W TeM, KaK OHH COOTHOCATCS C HHTEPIIpETaITUCH
poMaHa ¥ COBPEMEHHBIM KYJIbTYPHBIM JUCKYPCOM.
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THE NOVEL "THE MASTER AND MARGARITA" BY M.A. BULGAKOV
AND ITS REPRESENTATION BY MEANS OF MODERN COVERS

A.S. Wendina, Master
Moscow State Pedagogical University (Moscow), Russia

Abstract. This article is devoted to a review of modern covers of the novel by M.A. Bulgakov "The
Master and Margarita". The way the visual image encodes the text of the novel and represents it. The way
symbolic images and content echo modern reality.

Keywords: cover for the publication, interpretation, representation, publishing, young adult.
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CHARACTER TRAITS OF SHAH BAHRAM AND SULTAN BOYQARO
IN THE POETIC DISCOURSE OF ALISHER NAVOI

I.M. Pardayeva, Associate Professor, Doctor of Philosophy (PhD) in Philological Sciences
Samarkand State Institute of Foreign Languages (Samarkand), Uzbekistan
E-mail: pardayevairoda74@mail.com

Abstract. A comprehensive analysis of Alisher Navoi’s poetic and prose works reveals that Sultan
Husayn Boygaro is consistently portrayed through symbolic and artistic representations as an embodiment
of the ideal ruler. His style of governance and role in power are depicted in a distinctly positive light,
frequently illustrated as that of a “righteous king”. However, Navoi also maintains a critical stance,
encouraging readers and rulers alike to view Boygaro, not only as a subject of praise but also as a moral
and political exemplar. In works such as the first poem of the “Khamsa”, “Hayrat al-Abrar” (“Wonder of the
righteous”), the character of Shah Ghazi, as well as Bahram in “Sab‘ayi Sayyar” (“Seven Planets”) and
Iskandar in “Saddi Iskandari” (“The Wall of Iskandar”), serve as allegorical figures reflecting the virtues
and pitfalls of rulership. Navoi uses these characters to urge readers to learn from their experiences
celebrating their justice, wisdom, and generosity, while cautioning against repeating their mistakes. Through
these images, he constructs an artistic portrait of Sultan Husayn Boyqgaro, projecting his qualities onto the
fictional rulers.

Keywords: justice, generosity, wisdom, literature and art, patron of science and craftsmanship, just
and patriotic ruler, asceticism, awareness, fairness, enlightenment, Sufi-like moral traits.

In all of his lyrical, epic, and prose compositions, Navoi refers to Sultan Husayn Boygaro
metaphorically as “Shah Ghazi” envisioning in him the qualities of the ideal sovereign. Particularly in
Sab‘ayi Sayyar, Navoi warns Boygaro of the dangers of indulgence through the fate of Shah Bahram,
stressing the perils of succumbing to wine and revelry. The poet explicitly addresses Sultan Husayn and his
sons in the conclusion, warning that their fate could mirror Bahram’s if they fail to uphold discipline and
virtue. In prose works such as “Tarikhi Muluki Ajam” (“The history of the kings of Persia”), “Majalis al-
Nafais” (“Assemblies of distinguished men”), “Mahbub al-Qulub” (“The Beloved of Hearts”), and
“Wagqfiya” (“A deed of endowment”), Navoi devotes significant attention to Sultan Husayn Boyqaro’s
persona, even dedicating entire chapters, such as the eighth chapter of “Majalis al-Nafais” to extolling his
virtues under the title of Shah Ghazi. In verse, Navoiy composed the gasida Hiloliya in his honor.

Historical accounts affirm that Sultan Husayn Boygaro possessed remarkable personal qualities.
Among the Timurid princes, he was unmatched in horsemanship and swordsmanship. Notably, he was
uncompromising in the face of tyranny and falsehood going so far as to surrender his own son to execution
for committing murder. Beyond his ethical integrity, Boyqaro’s profound patronage of the arts and sciences
distinguished him from other rulers. His reign, beginning in 1469, was marked by a flourishing of science,
literature and the arts, leaving a legacy encapsulated in surviving works such as his “Diwan” and “Risala”.
Nonetheless, historical sources also acknowledge certain negative aspects of Boyqaro’s character. Literary
scholar H. Qudratullaev, in his analysis of Navoi’s prose text “Waqfiya”, emphasizes the author’s skillful use
of literary devices such as metaphor and hyperbole to articulate the ruler’s psychological and moral
dimensions. According to Qudratullaev, Navoi’s artistic approach in prose significantly deviates from the
formulaic verbosity typical of medieval historiography, instead revealing a nuanced understanding shaped by
high-level logical reasoning and poetic imagination. He further notes that readers often accept the high praise
of Boygaro as mere rhetorical convention, but close reading, particularly of passages such as those in
“Wagfiya” uncovers a deeper, more layered portrait of the monarch. Throughout nearly all works composed
after Sultan Husayn Boyqaro’s ascent to power, Navoi repeatedly portrays him as a generous patron of
literature, science, and craftsmanship a just and patriotic sovereign worthy of admiration. His depictions
blend both realism and idealization: while exalting the ruler’s virtues, he subtly seeks to mitigate his flaws
through indirect praise. The scholar emphasizes that the literary artistry in Navoi’s prose fundamentally
differs from the conventional rhetorical ornamentation characteristic of many medieval historical, literary
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and adventurous works. He concludes: “In this, we witness the author’s elevated logical reasoning, poetic
imagination, and distinctive stylistic mastery” [8, p. 294]. Another of the scholar’s observations in this regard
deserves special attention: “Let us note that in studying Navoi’s works, we have often regarded the highly
laudatory remarks about Husayn Boygaro expressed with a degree of formality and embellishment as
conventional and expected. However, the above excerpt (taken from “Wagqfiya”) provides an opportunity to
grasp the subtle dimensions of the great poet’s creative expression. It is important to highlight that Navoi’s
use of artistic devices in prose such as metaphor, figurative imagery, and stylistic elegance requires careful
and separate analysis” [7, p. 295].

In nearly all of his works composed after Husayn Boyqaro’s ascension to power, Alisher Navoi
consistently praises and extols him as a generous patron of literature, art, science, and craftsmanship as well
as a just and patriotic ruler expressing deep admiration and pride. These portrayals contain both elements of
truth and a degree of exaggeration. On one hand, Navoi seeks to elevate and affirm the ruler’s positive
qualities; on the other, he attempts to mitigate certain negative aspects of the ruler’s character through the
medium of praise, subtly guiding and refining his image.

In Navoi’s own words, the merits of Shah Ghazi are so boundless that even the mere attempt to
describe them is a matter of heartfelt aspiration:

Kim tuzay mastona Shohi G‘oziy avsofida savt,
Bu ko‘ngul gar bo‘lsa 0‘z holida, gar ham bo‘Imasa [1, 44].

Transcreation: “Who could compose a melody worthy of the intoxicated glory of Shah Ghazi’s virtues,
Whether the heart be in its true state or even if it is not?” [1, p. 44].

In recent years, scholarly inquiry into the statesmanship and poetic contributions of Sultan Husayn
Boygaro has witnessed substantial development. Researchers such as A. Abdughafurov, A. Hayitmetov, S.
Erkinov, B. Valikhujaev, Q. Tohirov, D. Salohiy, F. Karimova, U. Sotimov, J. Jurayev, and B. Ogbutaev
have unveiled previously unexplored dimensions of Husayniy’s intellectual and literary persona.

The eminent thinker Alisher Navoi dedicated entire chapters and extended lyrical passages in his
masterpieces most notably in the “Khamsa”, “Majalis al-Nafais”, “Lison ut-Tayr” (“The language of the
birds™), and other works to the praise of Sultan Husayn Boygaro. In these depictions, Navoi expresses an
aspirational vision of Boygaro as a sagacious, just, and benevolent sovereign presiding over a powerful and
cultured realm. This aspiration finds a profound poetic reflection in the concluding masnavi of “Tarikhi
Muluki Ajam”.

At the end of the section dedicated to Iskandar in “Tarikhi Muluki Ajam”, Navoi includes an eight-
verse masnavi, which is analyzed in the chapter of this study focused on symbolic representations of just
rulers.

In another masnavi at the conclusion of the entry on Arduvan bin Yalosh, the final ruler of the
Ashkanian dynasty, Navoi underscores the fleeting nature of political power. He notes that the reigns of most
rulers from this third historical stratum lasted no more than ten to fifteen years, emphasizing that worldly
existence is equally unfaithful to both kings and beggars.

The third masnavi concludes with a portrayal of Sultan Husayn Boyqaro Navoi’s powerful
contemporary, close friend and ideological ally. Beginning with the Sasanian dynasty, the fourth tier of
Iranian rulers, the poet transitions seamlessly into eulogizing Sultan Husayn, clearly signaling his intent: to
elevate Boygaro above even the most illustrious kings of the past in both moral stature and political wisdom.
To support his exalted view of Sultan Husayn, Navoi provides specific examples from the ruler’s conduct
and character. For instance, he writes:

Birovgaki ro‘zi bo‘lib shohliq,
Zamirig‘a solsa Haq ogohliq [2, 252].

Transcreation: He upon whom the fortune of kingship is bestowed,
if divine awareness is instilled in his heart [2, p. 252].

Here, “awareness” (0ogohlik) is defined as knowledge and wisdom. In contrast, ignorance marked by
a disinterest in understanding, is a form of spiritual blindness. To possess awareness means to seek
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understanding of the universe, humanity, and the essence of existence of the heavens and the earth, of land
and sea alike.

“Enlightenment” (ma 'rifat) begins with the recognition of the Divine. It extends further to include
comprehension of the cosmos, the world, and one’s own inner self. Cognition and contemplation represent
the highest virtues of human nature. To understand is the beginning of enlightenment, and awareness is its
essential condition.

Thus, only when a person, particularly a sovereign, achieves self-knowledge and perceives the
essence of being can they be considered truly enlightened. Only then can they recognize the Creator and
attain metaphysical awareness. In such a state, the individual gains inner vision and becomes detached from
worldly vanities:

Ki bilsa jahonga vafo yo‘qturur,
Jahon ahlig‘a ham baqo yo‘qturur.
Ko‘ziga jahon hashamatin ilmasa,

Haq amridin o‘zga amal gilmasa [2, 252].

Transcreation: He who knows the world holds no loyalty,
Nor grants its people permanence or royalty.
If worldly pomp no longer dazzles his eye,
He acts by divine command, letting all else pass by [2, p. 252].

This philosophical reflection reveals Navoi’s ideal image of rulership rooted not in temporal
grandeur, but in divine awareness, self-realization, and moral responsibility. Sultan Husayn Boygaro, in this
framework, becomes the model of a ruler who transcends temporal power through spiritual insight.

The poet critiques one of humanity’s most ancient and enduring flaws namely, egotism and greed
while elevating its moral opposite: contentment (gana’ah). Classical poets revered the darvish (ascetic) as
the embodiment of the free human being, liberated from worldly bondage, a seeker who recognizes the
Divine, whose heart is filled with spiritual grace. The darvish is praised as a lover of truth, the sovereign of
the domain of contentment, a dweller in the sanctuary of tranquility, a leader among the enlightened, a
spiritual monarch, and the most honored figure in society, noble both in the eyes of God and the people. As
the culmination of these divine and human virtues, the darvish was considered the archetype of the perfected
human being.

However, in Navo’s conception, the ideal sovereign is not merely a darvish by nature but also one
who embodies the deeper virtue of “faqr” spiritual poverty. This idea finds theological support in the well-
known Prophetic hadith: “Poverty is my pride”, which has become a foundational maxim in the Sufi
tradition. Here, poverty is not to be understood as material deprivation, but as detachment from worldly
needs and complete reliance upon and yearning for Allah. The true darvish is not materially destitute but
spiritually needy one whose soul is directed entirely toward the Divine.

In this metaphysical sense, “faqr” constitutes the very essence of ascetism and is one of the spiritual
stations on the Sufi path. The seeker (salik) who reaches this state renounces all worldly comforts and even
the most basic personal needs. Poverty, for such a soul, becomes not a burden but a source of pride and
spiritual adornment. It is both his inner and outer garment his comfort and tranquility. The renowned Sufi
Abu Bakr Kalabodi defines “fagr” and the “faqir” thus: “Faqgr means that one possesses no material wealth,
and even if one does, one does not use it for oneself. The faqgir is one who is in need only of Divine
knowledge”.

Navoi’s contemporary and friend, Husayn Vaiz Kashifi, elaborates further:
“If asked what are the signs of fagr, say three:
First, be like the sun in generosity, for the sun shines upon all without discrimination and with no expectation
of return.
Second, be as humble as the earth, for it receives all without pride and does not deviate from its station.
Third, be like the cloud in its abundant giving, for it rains equally upon deserts and gardens, making no
distinction between graveyard and rosebed” [169, p. 21].
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From this, it is clear that the ruler in Navoi’s vision must embody the essential virtues of spiritual
poverty: compassion as boundless as sunlight, impartial mercy like rainfall, and humility like the earth while
striving earnestly for divine knowledge.

Through this synthesis of fagr and ascetism, Navoi constructs the ideal image of the morally
perfected sovereign: a king in form, yet a darvish in essence a spiritually complete ruler. This raises the
natural question: Did Navoi ever encounter such a ruler in real life? Navoi answers:

Vale gilmadi shohlardin Kishi,
Ki bu ish erur Shoh G*oziy ishi [2, 252].

Transcreation: Yet no man among kings ever achieved this,
Only Shah Ghazi embodied such virtue [2, p. 252].

Indeed, none of the historical kings fulfilled the poet’s lofty ideal, save for Shah Ghazi, a symbolic
image of Sultan Husayn Boygaro. Navoi recognized in him a king marked by spiritual poverty and
asceticism, an exemplar of justice.

In portraying Sultan Husayn Boyqaro through the figure of Shah Ghazi, Navoi relied first on
historical truth, and second, on artistic hyperbole. The poet’s purpose in idealizing Husayn Boyqaro was not
only to praise him but to encourage him toward greater spiritual and ethical perfection.

Navoi writes:
Demay ayni insonki insoni ayn,
Ham insonu ham ayn Sulton Husayn [2, 252].

Transcreation: Call not the true human merely human by name,
For both the essence and ideal is Sultan Husayn [2, p. 252].

Here, the word ayn carries a dual meaning. In the first hemistich, it means “mirror”, while in the
second, it signifies “essence” or “quintessence”. Thus, Shah Ghazi is ayni inson the true and pure form of
humanity and simultaneously insoni ayn a mirror in which the essence of all humankind is reflected. In this
reading, Sultan Husayn becomes the internal essence of ideal human nature, while his kingship is the
external form

Shaho keldi shohlig® musallam sanga,
Na shahlig‘ki darveshlig® ham sanga [2, 252].

Transcreation: The crown has come, true kingship is thine,
Not only the throne, but the dervish’s sign [2, p. 252].

This verse emphasizes that both sovereignty and ascetism are fully realized in Sultan Husayn. The
image of the “righteous king” depicted here mirrors the character of Shah Ghazi in Navoi’s first lyrical
diwan, “Badoe’ ul-bidoya” (“Wonders of the Inception”), where the same spiritual and ethical identity is
celebrated:

Mumkin ermas shohlar ichra bo‘yla niyatlik magar,
Shohi G*oziykim, muyassar bo‘ldi bu davlat anga.
Shohlar darveshi-yu darveshlar shohiki, bor,
Shohlik surat anga, darveshlik siyrat anga [1, 31].

Transcreation: Among all kings, none could bear such an intent
Save Shah Ghazi, to whom this fortune was sent.
A king among ascetics, an ascetic among kings,
His kingship is form, his essence ascetism brings [1, p. 31].
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Verses such as these may be cited as clear evidence of our argument. Shah Ghazi, in Navoi’s poetic
imagination, brings to life aspirations that once seemed unattainable. He is portrayed as the ascetic among
kings - a sovereign in outward form but a darvish in spiritual essence and simultaneously the king of the
ascetics, having attained the highest rank of spiritual and moral perfection.

While the literal meaning of the term darvish is “poor”, “destitute” or “needy” in the language of
Sufism it signifies a seeker on the spiritual path, one who is detached from the material world and devoted
entirely to the Divine. The term encompasses the attributes of the sufi, faqir, ashiq (lover), arif (gnostic), and
those of deep insight sahibdil (kind-hearted), sahibnazar (perceptive). Thus, in the mystical tradition, to call
someone a darvish is not a form of insult but a profound honor. For this reason, Alisher Navoi extols Sultan
Husayn Boygaro as the ascetic of kings and the king of ascetics, a sovereign in appearance, but a darvish in
character.

A similar characterization can be found in Navoi’s prose work “Mahbub al-Qulub” (“The Beloved of
Hearts”).

In the “First Part” within the section titled “On Just Sovereigns”, the author discusses the virtues of
righteous rulers and follows this with a masnavi (rhyming couplets) dedicated to the praise of Sultan Husayn
Boygaro. The thematic essence of this masnavi closely mirrors that of the masnavi at the conclusion of
“Tarikhi Muluki Ajam”.

Navoiy writes:
Ulus podshohiy darveshvash,
Anga shohligdin kelib fagr xash [3, 8].

Transcreation: A ruler of people with the nature of a darvish
From his kingship flows grace unto the poor. [3, p. 8].

The Sufi master Shaykh Qasim Anwar interprets each letter of the word darvish as follows:

D — Dard, the pain of longing for the Divine.

R — Riyaa, the renunciation of hypocrisy.

V - Vida, bidding farewell to all but God.

I — Ishqg, unwavering devotion and sincerity on the path of love.

Sh — Shukr, gratitude without complaint [5, p. 8].

In this masnavi, Navoi praises the sovereign who possesses a darvish-like disposition, one who lives
with heartfelt devotion to the Divine, free from ostentation and base desires; one who has renounced all
attachments (such as wealth, power and self-indulgence) in favor of divine love and humble gratitude. He
declares that from such a ruler, the spiritual poor derive abundant goodness:

Jahondorlarg‘a sipehr ishtiboh,
Valiy fagr ahli olida xoki roh [3, 8].

Transcreation: To worldly rulers he resembles the heavens,
But before the spiritually poor, he is humble as dust [3, p. 8].

Navoi continues this exaltation, affirming that in his ideal, the perfect king must possess the humility
of the earth and the grandeur of the heavens. Thus, as emphasized above, in Navoi’s ideal, the sovereign
possesses a heart as humble as the earth and a presence as majestic and elevated as the heavens.

Jahon mulki olinda xoshokcha,
Vale bir ko‘ngil mulki aflokcha [3, 8].

Transcreation: In the eyes of worldly rule, he appears but straw,
Yet in the realm of hearts, he is vast as the heavens. [3, p. 8].

His ambition is high, his passion infinite and his generosity without parallel:
Bori benavolar navosozi ul,
Hamul nav’kim Shoh Abulg‘ozi ul [3, 9].
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Transcreation: He gives voice to the voiceless, lifts the lowly,
He is that Shah Abulghazi of all noble types [3, p. 9].
Such virtues, according to Navoi, are the hallmark of the poetic and philosophical ideal he locates in the
image of Shah Ghazi:
Kelib ayni insonu insoni ayn,
Jahon vorisi Shoh Sulton Husayn [3, 9],

Transcreation: He is the essence of humanity and its truest mirror,
The rightful heir of the world, Sultan Husayn [3, p. 9].

This verse echoes closely the idea expressed in “Tarikhi Muluki Ajam”, affirming Sultan Husayn
Boyqaro as the worldly embodiment of the poet’s spiritual and ethical ideal, what Navoi defines as the
perfect man. In him, the poet sees the living realization of his own philosophical conception of humanity: a
man whose form is kingly, but whose soul is ascetic and spiritually mature.

Navoi concludes:

Alo, toki shahsiz chu bo‘lg‘ay jahon,
Zamon ahlig‘a bo‘lmag‘usi amon.
Sen o°lg‘ul zamon ahlig‘a shohu bas,
Sanga adl tarviji dilxohu bas [3, 13].

Transcreation: Alas! Without a king, the world knows no peace,
No safety shall come to the people of the age.
In your death, the people lost both ruler and refuge,
Your justice was their solace, your virtue their hope [3, p. 13].

The stability of the state and the peaceful life of the people depend on the relationship between the
sovereign and the army, as well as between the ruler and the administrative system. A righteous ruler (or
king) must view themselves as a servant of the people, a “shepherd” to their subjects, and must govern in
consultation with wise advisors and individuals of pure intention. Failure to do so may lead to conflict
between the ruler and the subjects, or between the sovereign and the military. Therefore, a king must always
act in accordance with justice, truth, and divine principles, and pursue policies that consider the will and
well-being of the people.

Alisher Navoi, in nearly all of his works, consistently advocates for the ideals of an enlightened,
justice-oriented sovereign and a centralized, morally-grounded state. He posits that the socio-economic and
cultural advancement of a nation is ultimately determined by the character and personal virtues of its ruler.

In this framework, Sultan Husayn Boyqaro is portrayed as an embodiment of the very ideals Navoiy
envisioned: a just, enlightened, spiritually-inclined, and ascetic-spirited leader. However, the extent to which
this poetic representation, particularly the idealized image of Shah Ghazi is grounded in historical reality
remains ambiguous. What is evident, nonetheless, is that Navoi’s conceptualization of the perfect human
manifested in the form of a righteous king resonates deeply with the eternal socio-political and ethical
aspirations of the Central Asian people.

Zahiriddin Muhammad Bobur, one of the last rulers of the Timurid dynasty, presents a more
historically grounded portrayal of Sultan Husayn Boyqaro in his memoir “Boburnoma”. His description is
devoid of poetic exaggeration and instead anchored in verifiable historical reality. Bobur writes: “He was a
man of fine speech and good manners. In many public matters, he often followed the guidance of poetry. On
one occasion, when one of his sons killed a man, he handed him over to the legal authorities to be judged and
sent him to the court of law” [9, 147].

Navoi’s “Tarikhi Muluki Ajam” also presents accounts of various Sasanian rulers - Bahram I,
Bahram Il, Bahram I1ll, and Nasr ibn Bahram based on reputable historical sources. These accounts are
corroborated by texts such as Firdawsi’s “Shahnameh”, Narshakhi’s “History of Bukhara”, and the works of
Balami and Yaqubi.

At the same time, Navoi does not merely relay history as chronology; he evaluates it through
aesthetic and ethical lenses. In his assessment, a king’s worth is not solely measured by military conquests
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but by his relationship with the people, his commitment to justice, and his contributions to knowledge and
enlightenment. For Navoi, authentic kingship is realized through the protection of civil rights and the
promotion of scholarship and wisdom. Through his portrayal of historical and political figures, Navoi sought
to do more than record past deeds, he aimed to offer instructive models and moral admonitions for
contemporary rulers. By exposing the fates of tyrannical rulers and dissecting their political and personal
failings, Navoi warned his contemporaries against injustice and moral decay. He vividly illustrates how
pride, hedonism, and self-interest among rulers can lead to national decline and societal catastrophe.

For instance, in “Haft Paykar” (“The Seven Beauties”) and other sources, Navoi presents Bahrom
Ghur, initially famed for his justice as a cautionary figure. Though once an ideal ruler, Bahrom ultimately
succumbs to indulgence in wine and hunting, prioritizing personal pleasures over state affairs. This moral
and political negligence weakens the state and invites external aggression. In “Saddi Iskandari”, Navoi
writes:

“Bahrom, kechka-yu kunduz dasto’rida may,
Uning shavqi edi molu mulkka g’amray.
Chiqib ovga doim, g’amdan bexabar,
Qarovsiz qoldi mamlakat, yetdi zarar” [3, 123].

Transcreation: Bahram spent days and nights drunk at his feast,
He thought only of wealth and sensual delight.
Ever on the hunt, heedless of the realm,
The state neglected, fell to harm” [3, p. 123].

Here, Bahrom is not merely a historical character; he becomes an allegorical warning directed at
Navoi’s own contemporaries. Immediately following the Bahrom episode, Navoi turns to Sultan Husayn
Boyqaro, establishing a direct historical and moral comparison. This juxtaposition highlights Navoi’s intent
to connect literary narrative with the practical political realities of his time. Navoi even records how Sultan
Husayn Boygaro came to power in Herat, underscoring the careful political balance he maintained. He
writes:

“Abulg’oziy Sulton Husayn Bahodirxon — xal-ladallohu mulkah — muvaffaq bo’ldiki, bu nav’ ish
qildi. Va uning mujmali budurkim, ul hazrat Xuroson taxtin olg’on dag’i, hanuz mulk to’xtamaydur erdi,
Y odgorkim, mulk vorisi erdi...” [4, 233]

“Abulghazi Sultan Husayn Bahodur Khan - may God preserve his dominion - was successful in
undertaking such a task. To summarize: when he took the throne of Khorasan, the realm had not yet
stabilized. Yadgar, the rightful heir, still held claim to the state...” [4, 233]

This passage demonstrates Navoi’s tendency to integrate historical narration with ethical
interpretation. Drawing from his own experience as a statesman, he embeds in his literary texts a
sophisticated vision of just and responsible governance. Through the exploration of conflicts between
personal desire and public duty, Navoi urges his audience not only to appreciate the artistry of his work but
also to reflect deeply and draw lessons from the past.

The complex political conditions of Navoi’s time, especially the internal power struggles within the
Timurid dynasty, such as the rivalry between Yadgar Muhammad Mirza and Sultan Husayn profoundly
shaped his ethical and social thinking. Consequently, these analytical dimensions in his work remain relevant
in modern historiographical discourse.

By portraying historical figures as symbolic reflections of contemporary realities, Navoi offers
ethical critiques and political instruction. His depiction of Bahrom Ghur, in particular, serves as a vehicle for
moral commentary directed at the Timurid elite, especially Sultan Husayn Boyqaro. This approach is evident
in both “Saddi Iskandari” and “Sab‘ayi Sayyar”.

In the concluding section of “Sab‘ayi Sayyar”, Navoi revisits the dual nature of Bahrom Ghur,
outlining both his virtues and his ultimate downfall. These portrayals culminate in Bahrom’s mysterious
disappearance, his vanishing into an unreachable realm, symbolizing the consequences of misguided rule.
This allegorical ending reveals Navoi’s deeper intent: not simply to depict the past, but to convey moral
truths applicable to the governance of his own era.
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Annomauus. Eciu npoananuzupoeams nodmvl U npozauveckue npouszsedenus Haesou, moocno
3aMemums, ymo noumu 60 ecex uz Hux auynocmv Cynmana Xycatima Bouxapo npedcmagiena uepes
onpeodenénnvie XyoodicecmeeHHvle 00pazvl U cumeonvl. Eeo cmunv ynpasenenwus u ponv 6o enacmu
0CEeWAIOMCs 8 NONIONCUMETLHOM KIOHe — OH U300paxcaemcsi Kak «cnpaseoausviti yapsvy. OOHaxko npu
OMOM ABMOP COXPAHSIem KPUMUYECKUl NOOX00 U NPU3bleaen GOCHPUHUMAMb UOCAIbHO20 NPAGUMEeNs —
Xycaiina boiikapo — kak obpasey 0ns noopasicanus. Hanpumep, 6 nepsoii nosme «Xamcoly — «Xatipam yi-
abpopy», a makxce 6 obpasax waxa laszus uz «Cabau Caii€p» u Uckanoapa uz «Caoou Hckanoapuy —
yumamento npedsacaemcsi yHUmbCsi Ha UX HCUSHEHHOM Onblme, CHPASEOAUBOCHU, WeOPOCHU U MyOpOCmU, a
makice OvIMb GHUMAMENbHLIM K UX CyObbe u uzbecamv nogmopeHus ux owubok. Yepes smu
Xyooacecmaenuvie 0opazvl nosm gopmupyem udeanuzuposannuviii nopmpem Cynmana Xycauna botixapo,
BUOS 8 HUX OMPAICEHUE BCEX €20 OOCIMOUHCMS.

Knwouesvie cnosa: cmpemienue K CHPAeOIUBOCMU, WeOpOCHb, MyOpOCHb, IUMepamypa u
UCKYCCmBo, wedpblll NOKPOGUMENb HAYKU U peMecid, CHpagedugblii U NAMPUOMUYHbIL NpAsumeny,
depsuntecKull AcCKemu3m, 0CO3HAHHOCMb, CNPABEOIUBOCTIb, NPOCECMUMENbCME0, HPABCNEEHHbIE KA4eCcmad,
Onu3KUe K CYQPUICKUM U ACKemUudeckum 000pooemensim.
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WORD-FORMATION PROCESSES IN INVENTED MAGICAL SPELLS IN THE NOVEL
“HARRY POTTER AND THE PHILOSOPHER’S STONE” AND THE PROBLEM
OF THEIR ADEQUATE TRANSLATION INTO ARMENIAN

A. Shahbazyan, PhD Researcher, Lecturer at the Chair of English Translation
Brusov State University (Yerevan), Armenia

Abstract. Magical spells in the Harry Potter novel are not only the reflections of author’s creativity
and unigue imagination but also rich linguistic constructs. This study investigates the word-formation
processes used in the creation of spell names and incantations in the novel, and examines the strategies used
to translate them into Armenian. Drawing on morphological and etymological analysis, the paper identifies
key patterns in Rowling’s spell construction — including Latin borrowing, compounding, and affixation and
evaluates how these are reproduced in the Armenian translation. The article argues that neologism
translation requires balancing semantic accuracy, morphological structure, and pragmatic effect, and it
highlights specific gains and losses that occur during this process.

Keywords: magical spells, neologism, word-formation, fantasy literature, Harry Potter, translation
strategy.

Magical spells constitute a unique and creative sub-lexicon in the popular Harry Potter series of
fantasy literature. The novel “Harry Potter and the Philosopher’s Stone” has evidently stolen the hearts of
millions of readers all over the world as an outstanding product of fantasy literature where the author has
managed to depict a unique parallelism of the real and the imaginary worlds. J. K. Rowling’s lexical
creativity perfectly blends the familiar and the fantastic and, thus, the Harry Potter series and the “Harry
Potter and the Philosopher’s Stone”, in particular, is renowned for its inventive lexicon which enormously
contributes to the depiction of the magical world in the novel. The invented words and magical names in the
work undoubtedly reflect the author’s philological competences as well as rich linguistic heritage and deep
knowledge of the classics.

The imaginary lexicon in the novel under study can be characterized as quite diverse considering
various categories under which the author-created lexical units fall. The reader comes across a great amount
of invented proper names, names of magical objects, pets, spells, etc. Among these categories, the various
magical spells used in the fantastical world are particularly marked by unique morphology and syntax,
inventive use of classical Latin and Greco-Roman linguistic elements and clear magical tone. Moreover, the
invented magical incantations are marked by equally vital semantic and pragmatic functions and possess
evident sematic-pragmatic intent and value that is embedded within the creative constructs of the newly-
coined elements.

In this context, it’s important to note that the process of translation of these spells poses a particular
challenge on the translator, as it requires preserving both the unique magical tone and sound of the
incantations and the semantic-pragmatic intent of the author. Evaluating the adequacy of translation of the
author-created lexicon, one should observe the preservation of the semantic and pragmatic value of the
invented units through the lens of morphological and syntactical analysis. To explore the issue of adequate
reproduction of these elements in the target language we have incorporated into the scope of study of the
present article the two existing Armenian translations of the “Harry Potter and the Philosopher’s Stone” by
A. Jivanyan [13] and L. Mkrtchyan [14], as well as suggested alternative equivalents, which, in our opinion,
reflect the word-formation processes inherent in the invented lexical units, simultaneously reproducing the
author’s intentions and embedded semantic-pragmatic meanings.

In linguistic literature, newly-coined lexical units are frequently referred to as neologisms. Word-
formation processes underlying the creation of neologisms have been discussed in various linguistic theories,
the most prominent of which are P. Newmark’s [7], L. Bauer’s [2], A. Litak’s [4], M. Cabré’s [3], Y.
Polkovnichenko’s [10], F. O’Dell’s [8]. According to the existing theories on the formation of neologisms,
the latter may be created as a result of derivation. compounding, conversion, blending, clipping, collocation,

© Shahbazyan A. / Illax6a3su A., 2025
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borrowing, adaptation of the meaning of the existing words, etc. or may be totally new coinages not deriving
from any known morphemes.

In translation, particularly into a morphologically and syntactically distinct language such as
Armenian, preserving the original form, the connotation and the semantic-pragmatic intent of the author of
neologisms becomes a complex task. The translator’s task is to balance the creative form and the semantic
accuracy of the newly coined lexicon. For the achievement of this complex task, the literary translator may
effectively rely on a variety of translation strategies that are widely discussed in translation theory, among
which the repertoires of diverse translation procedures suggested by P. Newmark [7, p. 81-91] and J. Vinay
and J. Darbelnet [11, p. 84-85] prove to be particularly effective considering the variety of word formation
processes that underlie the creation of neologisms. It should be noted that in his discussion of neologism
translation, P. Newmark considers especially the formation specifics of the new creations [7, p. 140-141].

Within the framework of the present research, five lexical units invented by J. K. Rowling as magical
spells and incantations have been extracted from the novel. Spells display different formation patterns and
the comparative analysis of the Armenian translations of the novels showed that both translators have
adopted consistent strategies for the reproduction of the neologisms of this particular category (table 1).

Table 1
Magical Spells in “Harry Potter and the Philosopher’s Stone”
Spell Meaning Formation Translation Translation by | Suggested
by A. | L. Mkrtchyan Translation
Jivanyan
Caput Password  for | Latin borrowing Caput Juynin -
Draconis entering a room Draconis nnulnthu
Alohomora Unlocking spell | African Alohomora wnhndnpu -
borrowing
Wingardium | Levitation spell | Collocation+ Wingardium yJhhqupnynid liwdnid
Leviosa Compounding+ Leviosa 1EYnuw uwjuninuw
Affixation+
Borrowing
Locomotor Leg-locker Collocation+ Locomotor [npninwnp Gupdudwhwpbpnt
Mortis curse Borrowing Mortis dnpwnhu u
Petrificus Full body-bind | Collocation+ Petrificus whwmphdhlyniu Gupdwlnpniyu
Totalus Affixation Totalus mnunwniu [hwjuunwipniu

The table shows that in the translation of the novel by A. Jivanyan, the reproduction of the invented
magical spells actually has not taken place, instead, the translator has preserved the graphical English form
of the neologisms. In this way, the translator has probably attempted to maintain the foreignness and
mystique of the original, which enhances the fantastical atmosphere. However, since no actual translation has
taken place, this may lead to incomprehensibility and even the inability to read in case of Armenian readers
who are totally unfamiliar with the English language and Latin alphabet. In contrast, the translation version
by L. Mkrtchyan reveals, that the translator has consistently applied transliteration (corresponds to
transference in P. Newmark’s classification and borrowing in J. Vinay and J. Darbelnet’s classification) in all
the cases. Thus all the magical spells are transliterated directly into the Armenian script which has allowed to
preserve the unique form of the coinages but can obscure meaning for Armenian readers who are unfamiliar
with English and Latin roots.

The two of the above-mentioned magical spells, namely “Caput Draconis” and “Alohomora” were
formed as a result of borrowing. “Caput Draconis” is a Latin borrowing where it has the meaning of
“dragon’s head”. The author’s intent is not explicit here, probably the neologism has no semantic motivation
but rather J. Rowling has used it because of the magical sound and effect of the collocation. That’s is the
reason we consider L. Mkrtchyan’s use of transliteration quite a reasonable choice for the retention of the
original form of the neologism. The etymology of the next spell “Alohomora” has been the subject of quite a
lot of disagreement and debate, however, during a court hearing, the author commented that the new
formation was borrowed from the language of one of the West African tribes and has the meaning of
“friendly to thieves” [1]. Thus, unlike the previous example, the invented spell is apparently semantically
and pragmatically loaded. However, since the word is borrowed from an African language, and the semantic
potential is not obvious even in the original, transliteration again proves to be an appropriate strategy for
adequate reproduction of the neologism in terms of retention of the unique original form.

42



ISSN 2311-2158. The Way of Science. 2025. Ne 7 (137).

The next magical spell “Wingardium Leviosa” stands out simultaneously with its complex
composition and form and quite obvious semantic motivation. The etymology of the neologism allows to
decode the author’s intention and the semantic-pragmatic load that the spell possesses. At its core, the
neologism is a collocation. The separate components of the collocation, in their turn, are formed as a result of
various processes, such as compounding, derivation and borrowing. The word “Wingardium” is a mix of the
English word “wing” and the word “ard” (high) of Irish and Scottish origin [9] as well as the Latin noun-
forming suffix “-ium”. The word “Leviosa”, in turn, comes from the word “levitate” which originates from
the Latin root “levis” (light in weight) [5]. It is a derivative word formed from the Latin suffix “-0sus”,
which has the meaning of being full of something [12].

However, despite these important etymological details of the new formation, it is not translated in A.
Jivanyan’s version and is transliterated in L. Mkrtchyan's version. From the point of view of preserving and
reproducing the semantic value of the invented spell, we would propose the version "f3-liudnid
uwjuntnuw”, which is the direct calque or invented Armenian equivalent of the original collocation. By
calquing the original phrase into the target language, we also use reduction in the translation of its first
component, since we do not reproduce the morpheme "ard", but replace the verb form "to wing" (to fly) with
the noun form of its Armenian equivalent “pliwmdty” highlighting the root of the verb, at the same time
preserving the idea of the suffix by creating a similar sound with the Latin suffix “-ium” in the ending of the
word. For the second component of the collocation, we use the Armenian equivalent "uwjuntty" by adding
the Latin suffix "-o0sa", since the use of Latin forms implies a clear intention on the part of the author to
create a magical impact.

“Locomotor Mortis” is another collocation that expresses a magical spell invented by J. Rowling.
The second component “Mortis” is a loanword: it is the genitive case of the Latin word “mors” (death). The
word “Locomotor” is defined in the Merriam-Webster online dictionary as follows, “1. of, relating to, or
functioning in locomotion, 2. affecting or involving the locomotor organs” [6]. Thus, the meanings of the
individual components of the collocation describe exactly what happens with the victim of the curse -
paralysis of the limbs. The reader of the original, of course, has the appropriate semantic-pragmatic
associations due to the existence of the English word “mortal” that originates from the Latin root “mors”.
The transliteration strategy applied by L. Mkrtchyan though preserves the original form and sound of the
spell, however, fails to evoke the same associations in the target language reader. To retain this effect and
impact, we suggest the version “Gupdwiwhwptipniu” that comprises the following morphemes: “ywupd”
(movement), “dwhwptip” (mortal, deadly) and “niu” (Latin adjective-forming suffix “-us”). This translation
allows to shift the stress on the meaning of the new coinage and at the same time mimics Latin and adds
certain magical depth.

The last neologism from the category “magical spells” of the novel is “Petrificus Totalus” and like
the previous spells, it has a clear semantic motivation. The analysis of the etymology of the collocation
reveals that both components are derivational words, moreover, the suffixes used in their formation are of
Latin origin. The word “Petrificus” comes from the word “to petrify”” and bears the Latin adjective-forming
suffix “-icus”, while the root of the component “Totalus” is the English word “total”, to which the Latin
adjective-forming suffix “-us” has been added. Thus, if we try to translate the new formation literally, we
will get the phrase “totally petrified”.

In the Armenian translation by A. Jivanyan, however, the neologism is left untranslated as we
observed in all the above-mentioned cases, whereas L. Mkrtchyan has transliterated the collocation into
Armenian which again can obscure the meaning and the connotation that the neologism evokes in the reader
of the original. As an alternative, we suggest the “Cwpdwlnpniju thwljuunwpniu” calque version of the
original neologism, in which “lhwljuunnupniu” is the direct calque of the word “totalus” with an equivalent
Armenian root and Latin suffix and the word “Guwpdwlnpnyju” is an occasionalism in Armenian, literally
translating as “having lost the ability to move” which has slightly retained the sound and the tone of the
ending of the original word.

In conclusion, Rowling’s magical spells exhibit a variety of sophisticated word-formation techniques
that blend semantic-pragmatic intent with mysterious tone and sound and imaginative flair. Translating these
into Armenian involves difficult decisions between preserving form, meaning, and magical tone. The study
of the existing translations of the novel reveals that both translators have opted for loyalty to the form, so the
original spells are either untranslated or transliterated into the target language. This study reveals that
adequate translation of imaginative spell names and fantasy genre author-created neologisms in general
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requires balancing the unique forms and sounds with the equally important semantic-pragmatic functions of
the new creations.
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Mamepuan nocmynun é peoaxyuio 30.06.25

CJIOBOOBPA3OBATEJIBHBIE ITPOLHECCHI B BBIMBIIIJIEHHBIX MAI'MYECKHUX
3AKJIMHAHUSIX POMAHA «TAPPU MMOTTEP U ®UJIOCO®CKUM KAMEHb» U
IMPOBJIEMA UX AIEKBATHOI'O IIEPEBOJIA HA APMAHCKHUU A3bIK

A. IIlax6a3sH, corcKaTenah Y4€HOM cTeNeHN KaHAuaAaTa HayK,
npenojasartenb Kadenpsl epeBoia aHITTUICKOTO SA3bIKa
lNocynapctBennsiit yausepcutet umenu B.4. bprocosa (EpeBan), Apmenus

Annomayusa. Mazuueckue 3akaunanus 6 pomane o lappu I[lommepe aénsOmMca He MONLKO
ompaoiceHuem a8mopCKOU KpeamusHOCMU U YHUKANbHO20 6000pAdXCeHUs, HO U NpeoCcmasiaiom cooou
COJICHblE  TUHSBUCUYECKUe KOHCMPYKyuu. B  O0anHOM ucciedosanuu paccmampuearomcs Hpoyeccol
C108000PA306AHUSA, UCHONL30BAHHbIE NPU CO30AHUU HA3BAHUL 3AKIUHAHULL 6 pOMaHe, d MaKdce
AHATUBUPYIOMCSL  cmpamezuu ux nepesoda Ha apmsiHckuti si3bik. Ha ocnoee mopgonocuyeckozo u
SMUMONOSUHECKO20 AHANUZA 8 CIAMbE BbIAGNAIOMC KIHOYe8ble MOOeIU NOCMPOoeHUs: 3aKiunanuti Poynune
BKAIOUASL JTAMUHCKUE 3AUMCMBOBAHUS, CIOBOCAOMNCEHUe U apgurcayuro, u oyeHusaemcs, KaK OHU
B80CNPOU3BOOAMCSL 8 APMAHCKOM nepesode. B cmamve ymeepocoaemcs, 4mo nepesoo Heolo2u3mMo8 mpedyem
coOnooenus.  banranca MexNcoy  CeMaHmu4eckou MOYHOCMbIO, MOPGQOI02UHECKOU CMPYKmypou u
npasmamudeckum 3Qpoexmom, a maxdce NOOYEPKUBAIOMCSA KOHKPEmHble HpUoOpemeHus u ympamol,
B03HUKAIOUWJUE 8 IMOM npoyecce.

Knioueswvle cnosa: mazuueckue 3axiunanus, Heoi02u3M, C106000pazosane, panmesu iumepamypa,
T'appu I[lommep, cmpamezus nepegooa.
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Pedagogical sciences
Hez[arornqeclme HAayKHN

V]IK 372.8

OPTAHM3AIUA JEATEJABHOCTHU U METOANMYECKOE COIIPOBOKJAEHUE 11O
OI'OC ATPOTEXHOJIOTTHYHECKOI'O OBPA3ZOBATEJIBHOT' O ITPO®NJISA HA BA3E
MBOY «KPECT- XAJbJIXAWCKAS COIIIl UMEHHU I'EPOSI COBETCKOI'O COIO3A

®. M. OXJIOIIKOBA»

M.E. Bblcmnﬂal, M.H. MecTHuKOBa?

! 3aMecTHTeNb JUPEKTOPA 110 ArPOTEXHONOrHUECKOMY 00YUCHHUIO, > MACTEP HPOU3BOICTBEHHOr0 00yUCHHs
L2 Mynnnunaneaoe bromkerHoe O6pazoBatensHoe Yupexaenne «Kpect-Xanpmkaickas cpenHsisa
o61eodpaszoBarenpHas 1mkoia uM. I'epost CoBerckoro Coroza @.M.OxionkoBay» (c. Kpect-Xaibmkaii),
Poccuiickas ®enepanus

Annomauusa. B Oannoii cmamwe paccmMampugaromcsi 80NPOCbl OP2aHU3AYUU U MemoOUecKo2o
CONPOBOIICOEHU 0essMENbHOCU  00PA306AMENbHO20  YUPEINCOEHU  A2POMEXHONI0SUYeCK020 Npouas 6
yenogusax peanuzayuu Dedepanvrozo eocyoapcmeeHno2o obpasosamenvrhozo cmanoapma (@IOC). Ha
npumepe onvima MBOY «Kpecm-Xanvoocatickaa COLL um. I'epos Cosemckozo Cow3za @.M. Oxnonkoea»
ananuzupyemcs Ccmpykmypa u cooepicanue 006paz08amenvHOU  OesmenbHOCmy, HANpasieHHou Ha
@opmuposanue coyuanbHo-mpy0oo6otl KOMIEMeHMHOCMU 00YYaAIOUJUXCSL.

Knroueewie cnosa: acpomexnonozuueckuil npoguins, @I'OC, obpazosamenvras deameibHOCHb.

B ycloBHAX COBpPEMEHHBIX COIMATbHO-3KOHOMHUYECKUX HW3MEHEHUH, OCOOEHHO aKTyaJlbHBIM
CTAaHOBUTCS Pa3BUTHE arpoMPOMBIIUIEHHOTO KOMIUIEKCA, B TOM YHCIIE M HAa YPOBHE CENBCKUX TEPPHUTOPHUH.
KadecTBO MOATOTOBKH KaApPOB ISl CEBCKOTO XO3SHCTBA, UX TOTOBHOCTh K MHHOBAIIMOHHOH EITeIHHOCTH H
MPEANPUHUMATEILCTBY, BO MHOI'OM 3aBHUCAT OT CHUCTEMBI OOpa30oBaHHUs, B YaCTHOCTH, OT OpTraHHU3AIlUU
JeSTeILHOCTH 00Pa30BaTENbHBIX YUPEKACHUN arpoTEXHOIOTUIECKOTO TPOGIIIS.

DenepanbHelii TocynapcTBEHHBIH oOpaszoBarenbHblii cranaapT (PI'OC) craBuT mnepex MIKOJIOH
3aja4y (OPMHUPOBAHUS JIMYHOCTHBIX U METANPEAMETHBIX KOMIICTCHIIUH, HEOOXOIUMBIX IS YCIICHIHON
coLMaIM3aliil M MPOPECCUOHATLHON JISATSIIbHOCTH BBITYCKHUKOB. B KOHTEKCTE arpoTeXHOJOTHYESCKOTO
o0pa3oBaHHs 3TO O3HAYaeT HEOOXOIWMOCTh CO3JaHHA O0pa30BaTENbHON Cpefbl, CHOCOOCTBYOIIEH
(hOpMHUPOBaHUIO Y 00YYAIOIINUXCS YCTOMYMBOTO HHTEPECA K CEIIBCKOMY XO3SHUCTBY, Pa3BUTHIO MPAKTHYCCKUX
HAaBBIKOB U MPEANPUHAMATETHCKON NHUITHATHBEL.

Opranuzanusi JEATENbHOCTH arpOTeXHOJOTMYECKOH IIKOJBI, COOTBETCTBYIOIIEH TpeOOBaHUAM
OI'OC, npeanosaraetT KOMIUIEKCHBIM MOJAXOJ, BKIIOYAIOUUN CIEAYIOIIME OCHOBHBIE KOMIIETEHIUH,
(dbopMupyeMbIe B paMKax arpoOTEXHOJIOTHYECKOro 00pa3oBaHuUsl.

© Briceinna M.E., MectuukoBa M.H. / Bysyina M.E., Mestnikova M.N., 2025
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Tabruya 1
Komnerennuu, hopmupyemMblie B paMKaxX arpoTexXHoJJ0ru4eckoro 00pa3oBaHusi
KomnereHnTHOCTH Conep:xanue Cmnioco0n1 (hopMupoBaHusi
3HaHus B 00JACTH PAaCTEHUEBOJICTBA,
VYueOHble 3aHATHS, JabopaTopHble paboTHl,
KMBOTHOBO/ICTBA, arpoXyUMHH,
Ipeamernas ., 9KCKYpPCHM Ha Npeanpusrus, pabdora c
MEXaHM3aIMH CEJIBCKOTO  XO3SHCTBa,
. MH(OPMaAMOHHBIMH PECYpCaMu.
HKOHOMHKH CEIILCKOT'0 X035HCTBA.
Ymenus BBITIOJIHSATD
CENIbCKOXO03SIICTBCHHBIE paboThl,
IIponsBoacTBEHHAs IPaKTHKA, IPOEKTHAS
HaBBIKM pabOTBl B KOMAaH[E, HABBIKU
JeATeNbHOCTh, y9YacTHE B  KOHKypcax
CounajabHO-TpyaOBast IUTAaHUPOBAHUS " OpTaHU3aAIIH
po(eCCHOHATIBHOTO MacTepcTBa, paboTa B
JEATETbHOCTH, HABBIKH YIPaBICHUSA L
IIKOJIEHOM TT0JICOOHOM XO3SIHCTBE.
pecypcamy, HaBbIKH peLIeHUs
mpooIeM.
OJeKTUBHBIE KYypCbl o
3HaHUs B 00JacTH  DKOHOMHKH
. NpeANPUHUMATENbCTBY, y4acTHe B OHM3HEC-
CCIIBCKOT'O X034H1CTBa, HaBBIKHU
urpax, padoTa Haj MPOEKTaMH 110 Pa3BUTHIO
peanpuanmarensckasi | pa3spaboTku OU3HEC-TIIAHOB, HABBIKU .
HIKOJILHOTO oACOOHOTO Xo03s1iicTBa,
YOPaBICHUSA  IPOEKTaMHU,  HAaBBIKU
CT@XUPOBKU Ha MPEANPUATHAX, BCTPEUU C
MapKeTHHTa U TIPOJIaK.
MpEAIPUHUMATEISIMU.
VYdeOHble 3aHATHS C  HCIIOJIb30BaHHEM
HaBpikn pabotel ¢ umH(OpManmed, | ”HTEPaKTUBHBIX CpeAcTB o0y4eHus,
HaBBIKM HCIIOJIBb30BAHMUS COBPEMEHHBIX | IMPOEKTHASI AEATEIHHOCTD C UCIIOIb30BaHHEM
HNudopmauuonHo- N N
nH(pOpMaMOHHBIX TEXHOJIOTHH, | ”HPOPMAIMOHHBIX TEXHOJOTHH, yJacTHE B
KOMMYHHKAIHOHHAS
HaBBIKH KOMMYHUKAIH U | koH(pepeHIMAX W CceMuHapax, pabora ¢
MIPe3eHTaIHH. 3JIEKTPOHHBIMHA 00pazoBaTeTbHBIMA
pecypcamu.
BocnuratensHast  pabora, y4dactue @B
OTBETCTBEHHOCTD, TpyJoto0ue, | COIMANBHBIX MPOEKTaX, paboTa B MIKOILHOM
JIuyHOCTHAsA WHUIUATUBHOCTh, MPEINPUUMUYNUBOCTD, | MOACOOHOM  XO3MHCTBE,  SKOJIOTHUECKHE
9KOJIOTUYECKast KyJIbTypa. aKIMM,  y4JacTHe B  KOHKypcax H
OJIMMIIMA/IAX.

MBOYVY «Kpect-Xanbmxaiickas cpenusisi oOmeoOpazoBarenbHas mkoia uM. ['epos Coerckoro
Coroza ©.M.OxJionkoBay SBISETCS OJHUM M3 CTapedIIMX 00pa3oBaTENbHBIX YUPEKJACHUH pPecryOHKH,
kotopoe ¢ 2012 rToma wmMeeT cCTaTyCc arpoTEXHOJIOTWYECKON ImKoIbl. OCHOBHBIM HAaNpaBICHUEM
JESITENIbHOCTH  SIBJISIETCS  PAcTEHHEBOJCTBO, OBOLICBOJICTBO, pa3BEACHHE KPYIHOIO POraTtoro CcKoTa M
JIOUIaf e, YTO COOTBETCTBYET HAEE TPYAOBOTO BOCHHUTAHUS M OCBOCHMS HABBIKOB MCTOPHYECKOTO YKJanaa
HapoJa caxa, Jiealied B OCHOBe arponpoduimpoBaHHOTO oOpa3zoBaHus. Hame ydeOHOe 3aBeieHUeE
CTPEMHTCSI BOCIIOJHHUTH MpPoOENT B OLEHKE 3HAHWN yYalluxcsi MO arporpenMeraMm, HE BKJIIOYEHHBIM B
00s13aTeNbHBIE K3aMEHBI, TOCPEICTBOM Pa3pabOTKHU JUATHOCTHYECKOTO HHCTPYMEHTApHs AJISl ONIpeaesiCHHs
YpOBHS C(HOPMHUPOBAHHOCTH COIUATILHO-TPYIOBON KOMITETEHTHOCTH.

B mxone peanm3yercsi MOKIACCOBO-CTyINEHYATasi MOATOTOBKA K CEIIbCKOMY TPYAY, BKIIIOUAIOIIast
TEOPETUYECKHE 3aHATUS, BHEYPOUHYIO IIPOEKTHYIO JEATENbHOCTh M JIETHHE Jlarepsd. Yuamuecs
MOCIIEZI0BATENIBHO U3Y4YalOT PA3JIMYHBIE ACTIEKTHI CENbCKOT0 XO3s5iICTBA, HAYMHAs C I[BETOBOJCTBA B 5 Kilacce
Y 3aKaH4YUBas >KMBOTHOBOJCTBOM M TPAKTOPOBEIEHHEM B cTapmux kiaccax. llIkoma akTWBHO pa3BHBaeT
arpoTypH3M, NpUBJIEKas TOPOJACKUX JeTedl 1uisi padoThl B JIETHHX JIarepsiXx M 3HAKOMS MX C CEJIbCKOM
XHU3HbIO. braronmaps rpaHTaM M moajepiKKe, LIKOJa paclIMpsieT CBOI MaTepUalibHO-TEXHHYECKYIO 0asy,
pa3BHUBaeT MoICOOHOE XO3SHUCTBO U MPOBOAUT PECIYOIMKAHCKHE KOHKYPCHI, CTAHOBSICH CBSI3YIOIINM 3BEHOM
MEX[y IIKOJIBHBIM W BBICHIMM arpapHbIM 0Opa3oBaHHEM, TOTOBSI Oynymux (epMepoB C COBPEMEHHBIMHU
KOMIIETEHIIUSIMHU.
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Omeir MBOVY  «Kpecr-Xansmkaiickas COLL um. I'epos Coserckoro Coroza @.M. OxionkoBay»
MMOKA3bIBaeT, YTO OpraHW3amus OOpa30BATENBHON [EATENIbHOCTH arpoTEeXHOIOTUYECKOro Npodmis B
cootBeTcTBHHU ¢ TpeboBanusMu OI'OC sBIIsETCS CIIOKHOM, HO BHIMIOJTHUMOM 3a/1a4eH.

KiroueBsIM (hakTOpOM HaIero ycmexa sBisgeTcs (opMHpOBaHHE Yy OOYYAFOIIUXCSI COIMAIBHO-
TPYIOBOH KOMIETEHTHOCTH, KOTOpasi MO3BOJUT MM YCIEITHO COIMAIU3UPOBATHCS M peann30BaTh ceOs B
PO ECCHOHATTLHOM NEeATeTLHOCTH B cpepe CEMBCKOTO XO3SMCTBA.

Opranuzanus Hamied 00pa30BaTEIbHON JACSITEIBHOCTH MOXET OBITh PEKOMEHIIOBaHA JPYTHM
00pa30BaTeIbHBIM YUPEKICHUSIM, PEATN3YIOINM arpOTEXHOJIOTHIECKAN TIPOQHITH.
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ORGANIZATION OF ACTIVITIES AND METHODOLOGICAL SUPPORT
ACCORDING TO THE FSES FOR AGROTECHNOLOGICAL EDUCATION
ON THE BASIS OF MBEI "KREST-KHALJAYSKAYA SECONDARY SCHOOL NAMED
AFTER HERO OF THE SOVIET UNION F. M. OKHLOPKOV"

M.E. Bysyina', M.N. Mestnikova®
! Deputy Director for Agrotechnological Training, > Master of Industrial Training
2 Municipal Budgetary Educational Institution "Krest-Khaljaiskaya Secondary School named after Hero of
the Soviet Union F.M.Okhlopkov" (Krest-Khaljay), Russian Federation

Abstract. This article discusses the issues of organization and methodological support of the
activities of an educational institution of an agrotechnological profile in the context of the implementation of
the Federal State Educational Standard (FSES). On the example of the experience of MBEI "Krest-
Khaldzhayskaya Secondary School named after Hero of the Soviet Union F.M. Okhlopkov" analyzes the
structure and content of educational activities aimed at the formation of social and labor competence of
students.

Keywords: agrotechnological profile, Federal State Educational Standard, educational activity.
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