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DIDACTIC OPTIMIZATION OF THE INITIAL STAGE OF TEACHING MATHEMATICAL AN/
METHODS OF THHEORY OF ELEMENTARY CALCULUS IN THE CONTEXT OF DIGITAL|
EDUCATION

Gilev Valery Georgievic

Abstract:The article is devoted to the problem of overcoming the cognitive barrier amongnsti
troducing them to mathematical analysisthbnex@amines the didactic limitations of the tradhiol
odol ogy based on Cauchyds theory of I imit

Theory of Elementary Calculus (TEC) that he has developed. The paper reveal$ tthe gesera
zation method, which makes it possible to study the properties of elementary functions and
based on rigorous algebraic transformations without resorting to the limit process. The opere
is defined, terpretations of Newtaibniz formulas and remarkable limits are presented, and
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equations in elementary calculus are considered without using the concept of a limit. Specie
to the methodology for introducing derivatarescehdental functions. This is confirmed by exam
Attention is also paid to the methodological justification of the TEI and its integration with rikoi
ligence technologies. It is shown that the deterministic algorithmfi¢chetrli&iure an optimal suiss
tive foundation for designing intelligent learning systems (ILS).

Keywordstheory of elementary calculus, generalization method, derivative, integral, differe
artificial intelligence in education.
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THE ROLE OF RENEWABLE ENERGY SOURCES IN ENSURING THE ENERGY SUSTA
THEREPUBLIC OF DAGESTAN
Taibova Nariza Vagabovi

Abstract:The aim of the study is to determine priorities for the deployment of wind turbines in
Dagestan for electricity generation, thereby fostering growth trends in the region. Wind spet¢
are conducted using a contact Metpeditially an anemométarich constitutes a direct field-n
urement technique used to assess wind resources for wind turbine siting. To ensure accuarac
bines field data with meteorological station records and employs statistical methbdgriegmac
ment resultBased on a mutiteria analysis of the wind energy potential and infrastructure avai
territories, it has been concluded that the Nogai Steppe is the priority site for the constructio
power pla.

Key wordswind turbine, wind power plant, renewable energy sources, energy generation an
Beaufort scale, anemometer; TlaukVlountain, Nogai Steppe, Caspian Lowland.
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EXTREMA OF THE FROBENIUS NORM OF THE PRODUCT OF A DYNAMIC MATRIX WI1
DEPENDENCEANECAONSTANT 271 2: MATHEMATI CAL FORM
BIOPHYSICS AND MATHEMATICAL GENETICS

Uskov Vladimir Igorevicl

Abstract:This article examines the problem of finding the extrema of the Frobenius norm of
dynamic matrix withdime t i me dependence and a const ain
cal formulation of the problem and its applications in biophysics and mathematical genetics
case where the matrix elements represent nucleotide fregliéreiestrama of the norm indicate «
system states. The results can be used for early warning of stressful ecosystem conditions a
sampling. The study includes a software implementation in the Maxima language.

Key wordsFrobeniusaorm, dynamic matrices, biophysical systems, mathematical genetic®-fi
ma, matrix analysis, environmental indicators, linear dependence
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Mol OcteW L dzy dzdzOW Mtcd H O) ~
© pho c®hw p&ho o8
utsflsOo dlsd 0 KOBBAEE & c! CtsdscdujmMSdr S OL Ok,
ANetsB J dzd Z2MO.
{ih jdzduismlsOo dds kOtedyk yOMmsls soMmistj yoj dsflsd
5o 0 T 31 0 T[EB)F]
™o ™ T30
d BROtedylz ¢t Ctsdztedyd mMSdr oj Mtso é
5 Y Vg

] dSGW@dW@MBWtG@LUO(pSpBHF dL tcOL &H 8 Ok Ig QB < telr
sdHse (OHjdzddz d GkzOdzddz) . uUBSGHO:

9 1 fjttotsds tsBtOL Y] HBdW OHj ded dz0 dzd dizif 2lzge® dzts O
fOHOjk: {ts ®Bsyjls lteOy Ol: s jsd@s jz0mH s dgddzd

T It obttosd tsBteOL yYyj HBdY ] tchis@fiplsydezC daj tsusdfts>
fMdzj HiMlso dj dsCOd desets L OGtew L dzgj degdVv ddzd dL &3 dzj dz
sdfkz tSttcOdzdL 35O .

lted tjhjddd L OHOU] {Ystistws jotcMfjjdio Q) ffistacdsBE- ddzjfiy
tets?2 MtesCj twWOoadzr 1; B) ofmj 1 dzj sj daelst ftcd SCOYHTS

N[ O; 10] tMmMlsoslsmw o wWOLEzREsE slstejL ¢ [0; 1]
cj L CO.

ltcdo jHjd3 tejh jdedy LOHOYd f fMaelpsd8l ¢ wiLr CO € tsd

(¥11) /* BeemuTe MaTpMuUH A(t),B pasMepHocTM 2xX2
Tak, 4YTO6GH XOoTA 6H OOMH KOZ((MLMeHT nepen t B
MaTpuueir A(t) Oel1 HEHYJISBEM.

BeeguTe KOHLE OTpesKa BpeMeHM t t_init - Hawano, t_end - koHel
*/
A(t) :“matrix([0.05*t+0.5,-0.05*%t+0.5],[-0.03*t+0.3,0.03*t+0.7]);

B:matrix([5,8]1,[6,1]1);
t_init:0; t_end:10;

0.05 t+0.5 (-0.05)t+0.5

(50l) A(t):=
(-0.03)£+0.3  0.03 £+40.7
5 8
(%02)
€ 1
($03) 0
(%04) 10
(%15) /* NpoeepAeM, UYTO

1) cymma BCexX cTpox MaTpuMuu A(t) paeBHa 1

2) Ha orpe=xke [t_init, t_end] =JeMeHTH MATPMUE A (L) HEe BHXOOAT
3a oTpesoxk [0, 1]

ecmm BCE true, To MOéEM Oansme

*/

is (A(t) [1,1]1+A(t)[1,2]=1.0) and (A(t)[2,1]1+A(t)[2,2]=1.0);
is (A(t_init)[1,1]1>=0) and (A(t_init)[1,2]>=0)

and (A(t_init) [2,1]>=0) and (A(t_init) [2,2]>=0)

and (A(t_init)[1,1]<=1.0) and (A(t_init)[1,2]1<=1.0)

and (A(t_init) [2,1]<=1.0) and (A(t_init) [2,2]<=1.0)

and (A(t_end) [1,1]1>=0) and (A(t_end) [1,2]>=0)

and (A(t_end) [2,1]>=0) and (A(t_end) [2,2]>=0)
and (A(t_end) [1,1]1<=1.0) and (A(t_end)[1,2]<=1.0)
and (A(t_end) [2,1]<=1.0) and (A(t_end)[2,2]<=1.0);
(%05) true
(¥06) true
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/* BEMNOJHAEeM BCe HeoOXoOuMMEle BEUMCIEeHUA */
alk,i,jl:=at(diff(A(t),t,k),t=0)[1i,3]; b[i,3]:=B[i,]];
cll,1,1]:all,1,1]1*b[1,1]1+all,1,2]1*b[2,1];
cli,1,2]):a[l,1,1]*b[1,2])+a[l,1,2]1*b[2,2];
cll,2,1]:all,2,1]1*b[1,1]1+all,2,2]1*b[2,1];
cll,2,2]:a[l,2,1]*b[1,2])+a[l,2,2]1*b[2,2];
c[0,1,1]:a[0,1,1]1*b[1,1]1+a[0,1,2]1*b[2,1];
c[0,1,2]):a[0,1,1]*b[1,2])+a[0,1,2]1*b[2,2];
cl[0,2,1]:a([0,2,1]1*b[1,1]1+a[0,2,2]1*b[2,1];
cl[0,2,2]):a[0,2,1]1*b[1,2]+a[0,2,2]1*b[2,2];
d[2]:c[1,1,1]1"2+c[1,1,2]"2+c[1,2,1]1"2+c[1,2,2]"2;
d[1]:c[1,1,1]*c[0,1,1]4c[1,1,2]*%c[0,1,2])4c[1,2,1]*c[0,2,1]4c[1,2,2]*c[0,2,2];
d[0]:c[0,1,1]"2+c[0,1,2]"2+c[0,2,1]"2+c[0,2,2]"2;
$Delta:d[1]72-d[2]*d[0];

t_globmin:-d[1]/d[2];

normFrobC (t) :=sqgrt (d[2]* (t+d[1]1/d[2])"2-%Delta/d[2]);

if (t_globmin<=t_init) then (tmin:t_init) and (normCmin:normFrobC(t_init))
and (tmax:t_end) and (normCmax:normFrobC (t_end))

else

if (t_init<t_globmin) and (t_globmin<t_end) then (tmin:t_globmin)

and (normCmin:sqgrt (-%Delta/d[2]))

and (normCmax:max (normFrobC(t_init),normFrobC (t_end)))

else

if (t_globmin>=t_end ) then (tmin:t_end) and (normCmin:normFrobC(t_end))
and (tmax:t_init) and (normCmax:normFrobC(t_init));

(%07) ak,i’j:=(at(diff(3(t);t:-kh t=0}h'j
(%08) bi,j:=Bi,j
(509) -0.05
(%010) 0.35
(%011) 0.03
(%012) -0.21
(¥013) 5.5
(%014) 4.5
(%015) 5.699999999999999
(%0l€) 3.1
(%017) 0.17
(%018) 0.82
(%019) 92.59999999999999
(%3020) -15.0696
(¥021) -4.823529411764705
/ dl]z A
(3022) normFrobC(t):=4|d,|t+—| —
13) %
(%3023) 0A9.622889378975527A10A11.22497216032182

(%124) /*
1) BHEBOOMM TOUKY MMHMMyMa M CaM MMHMMYM
HOpMEl $PpobeHmyca maTpuusl C(t) .
2) BEBOAMM TOUKY MakKCHMyMa M CaM MaKCHMMyM
HOpMEl PpobeHmyca MaTpuuel C(t)
*/
tmin; normCmin; tmax; normCmax;

(%024) 0

(#025) 9.622889378975527

(%026) 10

($027) 11.2245957216032182

#2ls. 1. uydzlskz temfHMmBdzdzr J g3y My h yts2)
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[ @3 h ) 6! ¥l dstalifdecpL: § sdzd Bj tetseo, HJf§fsddiitedL Oydy
Yyjsdzdlsdz j] S OOdzdL Olstste’ , yYydtel kzdwtedzOW 1 € tsdats

THERMOCHEMICAL PROCESSING OF POLYMER WASTE BY PYROLYSIS: MECHANISH
SYSTEMS AND TARGET PRODUCTS

Ponomarev Danila Asdevich,
Vasilenko Denis Valerievic
Ponomarev Denis Alekseevi

Abstract This review systematizes modern approaches to the thermochemical conversion o
by pyrolysis. Fundamental mechanisms of depolymerization of the main olassdpaygiblyien
polypropylene, polystyrene, polyethylene terephthalate, polyvinyl chloride) are considered.
temperature conditionsi@M0 A C) , heating rate, and vapd
uct distributionaralyzed: gaseousi(@tolefins), liquid (pyrolysis oil), and solid (carbon residue
lar attention is paid to catalytic pyrolysis using zeolite catdlysts B2&lYl and mesoporous mat
(MCM41, SBAS), which make it possible toedkittigity towards aromatic hydrocarbons. The pro
salt deposits and corrosion during the processing afoinéddgieq polymers are separately discus
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has been shown that-steme pyrolysis followed by catalytic upgrading is the isiogtdirection fc
obtaining higiuality liquid fuels and monomers.

Keywords:Polymer pyrolysis, depolymerization, catalytic cracking, pyrolysis oil, zeolite cai
economy.
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Yybts tsftejHjdvjls jcets Btsdzj jd thszddz RC wiy - OUafis €0 jclo L
p0dd) d HjedHEsSYdSddL Oyds M Ry e Crperes)j ¢y O jzd
¢ d ) dzth)teias i< jfloizts Isfy fistichiiaiz i tets f K (SIS e dgigj dzj ) 5 Bl k) BjO s
o O HEAR] d dzd ¢ dzff § szdrd sRIZ. © dzj

t f B2 2 BYdY pDgptodzy ) ftetsBdzy 3z’ 2 ¢ sd3Y sdzd dels,
(200350 AC) 9T Hjdzw jIsfqw G OLtsBOL dgr 2 r~dzstedfmlisr 2 o
0G j dzls 5 d3. Il " mMeotsBtsYyHO h 2 Mmw HCI dzj tsHsAOER]d HC ad2jo:
Mg(OH), U ldzH s to tif ste@sjulg tdidfils B8 ¢3¢ d H to ts ~ dztdyf tdsciite(ty ehifscipe@ By ¢ dzts dzj dz
CC Otec B ts dat] © SDARFAHQYM)s o | tHESCMIS IO K C O

BB B2 EZ2NM Yy Isdz? ¢ te?fr]t]’dsl)q’ dzBdz 2 slskzmMW dey sz WtemB e

[ dzvw ftsor h jgeth? s2 C tsmz%giz,qtqq’adztsfr]lsd fdesdzdL O- 8 {1
9do 0Oj lsmw COOdzdisdyd MSd?2 fdesdzd L (9 Cdzs yos h g2
1 0detsdz M jJ o o3 diy q’JIsdzI@ij‘ldzlfﬁmu’Hs:mﬂzSDlezlthZJ%MJ:d
Bs?2 &Bd S o5 mB) ( 0 toj ¢ z dzf te z ju dgisRGe SCHACed? ts ISfpigtsdf Isdsr 4 d3 [ B to
dz2r 5 yJ zZStc QR SDOIM L dqtelzjIs tcoj OCydd:

q HJt]’Gtsqu’dqu oydd (dLlsd34th’Lqu’W d Ctoj Sddze H

11 OtesRBOIsdL OydiC sdzj W ddzese C

sdzdetsdzj edL Oydd d30dzr" sdzy W d dzts o .

.ISJHgﬂZ@@dZCfLGS[SIS)tG@ISZdﬂ:IM{J(ﬂj@fq.J%5IS|S BOMMmr  sdzd d3j
MoH jtey Odzedj] OtetsdBkBOIsdyj MSdr Ecdzj o SHEStotSH 558 % BHjZL s
3545%, ylsts Hjd&ZzOjIs jet ftoedetsH df HdWW of tecdsdfzsizdRO .f tsH

JHAEZOCt BdCtetsf stedMlsOw MlstckzCIskztc® yj sdzdisfso o
dzr » dBsdzj CEdz (Isted d3j tor d jkttOdjtr tsdzj W Jdatse ) , 1
B L CSiEORBGzdz) 2 d CSiEf L dlsdz’ ~-41EBIST tc  @Ezasd W dzpd tsthaiad
Hjded jd&3 Olstsdise dzd ¢ jdzv ddzd dBsdzdBHj dz2O HdzvW G dHtcd to

vBoa 32 ys 1
vMmMBeB2EY d3t sBY EZBod32ys s nmaydkkz2etsflskz?2 MmBd
(4B Y jdiy o!lskMfHy t2fMfd2de {5 teff

. 1L ZSM5 HY vj 5d NiIMCM
} OOk ste ( Hazv QOls%‘)dzc{ (Si/AI=25) (Si/AIgff) 41
T isH ®OM®&O ( 68 62 58 65
WEH]ty Odedj Otets|8 42 28 15

WS H ] toy0dzY d W93 34 12 18 42
sdmdztstetsH MsH j toy| <0,5 <0,1 <0,2 <0,5
SBC M dz0  o(Osoapd 4.2 6.8 18
4lsOB dd dsils O-(], Hs 15 |HE 8 His 25
ydd)

RL IsOBdzdyr 1 o d5 dasj d3sdzfipls g tiskolzifles d2Bdidzz yh d§ § t
SHAOSC Y i@ 't "0j dedgtis] CSCMstsBCOL 59 Oded jod Gl W) DY Y
N/IMCMI1 HOjIs BBdzjj BWeESCd?2 cdHtesCtjCddee M fMishteOcC
dzs Hdzv fsdzEyj dzdv dBodtsdizi ctseo, O dzgi Issfdzdedz - Wt

itmMfodgydz dzBlshkBo2MmMfeBts2Y 2 EkEyytsd d3tf H 2

1 dMBsistew dzO0 syjodHdz j V) Qdgft Pigld ¥ O f d fedszdgL '©d
90jlsmMw ) WHBH dagj ftoj SHBdZqB 7 dzgO Mmj dtsHdgW h dzgd?2 H

1. vdhetssy Y jB®dEhdas) MMt j MosHjteydls fteddjnd
fdhjorn sMsOkSss. 10ddydj cjlkjtcsOktamss df € d dt
MjccoBHSEBHO, ItejBlkzthdr HBEesMisswh j2 0L tstsyYd

XXINhternational scientific confefeme®/.naukaip.



aRDZJzaQéQAG a033%30] A Joa:

2. v 3 ¢ f ¢ dotmtERRASLs . {f tDdhy(dtoidr jdiéts] ditdan tsls § e d&3d yd M & d 2
LWWjShsdodetsets fsHOtSHO IsjfdzO yjteiL MmlsjdeSd jteg ©OC Is
v (fimesduimnidy "otr).

3. [ Bhylkef tc2 imfldRueACHIY flBHSid@Y. dls or M ] € B
Ybsts Hj &zOj s jets n g g g ity &3dzg Mif Gezd dgj e B3O0ygd, s
esCMdHse fted RteOdzj dzd (. Utqu’BletQtstsHﬁ]thSQtsﬁr]ao[WGLcj(mﬁDJuobPWdzOq‘
sdzjWddese) fjteiH fSHOYJ?2 o diWlsifjtjtcOBtISE 2.

RB dzdzw N y 52 )

ldtesdzdL fsdzdd3jtcder » lsitHBe HtojHMIsOadzw jIs Mt
BOtLY d dzOdz! dzgzs ff &zZOlsW stedidz H dzv ydte$  dzvw to dztis? S @PLstOdirs d
sdud MSd2Mmd fflsjsdpd2 ) ¢ j dzj cOYydd vyjsddlsse d ddisjc
BsMlssdz BIYyHE EbdddLOydj?2 sslsoitHte d ftosdL otsHT
dZjWisjrdddd ls MLOBPOLEBROB SMEetsHEZ dzO 15

v Bfsdzy " 52 df ¢

1. de Sousa F. D. B. The global plastics treaty: understanding the present to guide the f
//Cambridge Prisms: Plast28241 u. 2.1 4. e31.

2. (Wegdse 6. ¢., [ WHOdz s. 1., sdmjdzjo ©I-. 1.
HECtsistetsdzd L © MEBStedzzfr CjHteso ™ Al 28021 r Siod . /-AAB] B3I v

3. [ dlsaddzyjo RrR. 5. 1 dtcird@giC ./i/BnafE&RY] MSd2 Y ktod
4. nOWEzteddz ¢. 1., vydeeddzyjoeoO RrR. . Jdzdfdd]j
tesdzd U PMisded ¢ s OL OdzMC se s Isi PRl dzt @ @ Y (Il C |6 2 dzd 9 |
5.[15Hq’tsdztsan R. d Ht. 1 jtemfjSlsder ftodd3j oz
MddasjL d SOOdzdlsdyj MS dj20iPous.?2 inGsD.08. 38349 tstc) / / 1 §

E 1.¢. 1tdts®kOttjs, r.1. 10Mmd

XXIVE@ ARO% 6 0GO@IH aOWERRIGHH 0 |




BO ¢ 0
ALOfU J[ ciBMMd2MSd2 csmkzuOwmlse
( 2Oyd s @@ EGgHSo Olsj & MEd2 Fddo | Bhd
&ET EOTREQ@@m JOE C
C.g5.d , f
AjHjEOM dtsj ctikzHOkmlse j dafits j dz®¢ uiglz s e ¢ B UL P
Rzl dzj WlsjRddduj NSsets Mdds@obe dBr hul
aor g1 & oalgE T10OR
BO ¢ ddiiiss t6 O
ALOfU J[ ciBMMd2MSd2 csmkzuOwmlse
(ZOydsdOd df 2 dhmijdj Hse Olsj d MS d 2

1 s 2B yBoesls] dMMmdzj Hiso Odzts o dzd W dzd j6 Ots O j( dZdAtE
yd MM SHEZEMSOHJ2ds?2 C(tdo jtemMdd HdsSCMdHO k6 d
o ftedmikzlsmisodd BdWE the Qs O dztsdztsc 8 O Pdzjf L Gels tote
dz2" = d&BJ IsOdzdzses . CCMY J ted d3jodelis'ts toff] tc tf dejfH jHd2'o dzy dAfftd
Jdzls j tco-®) AR 4G tBiI jdi3de' m MC et 71 A B HBOQa dzf:
dz/ . VMlsOdzetse dzj dets, yYbsts §fwsorh jddj GHSV {ftcd:¢
COtsls 53, 4 s 8s, j6p digz o3 o j dzd yj ded j d3 o " - SDE
0. [ O0CMdBOd g Pclots FtsH WELHIdzsH sMisd e O Ismw
S B3 j OBl HBdY 1 ISOdsdzO o MY dtclsso &2 daidts @~
[BtcOLtsoa Odzd] M JHEB2 Ecedzj otsHEBStSHABE2 WOLT L O
3,75 dzl y NdHEd] ke@z] dzfSH GO 5 dapts dsB et
fted 320Au M ko jdzd uj ded BdzGH S ¥ts-dgP § Mptiren B ¢z
Jdzdwv o MmMlststetsdz Btsdzj J dzi ¢ € dr k¢ dzpaAS AR

rjy tjLikzd IsOIsr ftsHIse jtey HOE s, yYlsts o Otc!sd
o, sBj Mt j yd ot dzia{vgjj dAdFz h dedndsts | dz@as B tsB tc OL
s YdHEdr kZedzj osHBEBHSe d Mfdlstse (kZd3j te
h 'y ¢! 3H doigtifigdBH: e dzj esH O, BdWEkdzC ydsdzOdz! dz"

TR IGRIIA

tc
s
d
d
d
dq
a3

—goceTe=

SYNTHESIS OF OXYGENATES IN THE PRIFOESSBON DIOXIDE HYDROGENATION

Titova Alina Leonidovne
Dementeva Oksana Sergeev
Artamonova Lia Alekseevr

Abstract:The effect of gas hourly space velocity (GHSV) on-s¢it@gsirggleversion of carbon dic
into hydrocarbons and oxygenates pneisence of a bifunctionétobalt catalyst with an equal ra
active metals was investigated. The experiments were carried out in a flow reactor at a pres
the temperature range of 2400 AC and f eed sjHa=clB gas miktureeiqualitoe
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2,5, and 3,75 L/h. It was found that an increase in GHSV leads to a regular Eecrea@ssiom G€or
53.4 to 48.6%, with a simultaneous increase in the yield of gaseous products, especially me
mum yie of the aquecakohol phase is achieved at a space velocity of 2,5 L/h, with the prapc
nol in the alcohol fraction increasing with temperature, while the proportions of methanel
crease. The formation of a liquid hydro¢ed®mvps observed only at space velocities of 1,5 an
whereas at 3,75 L/h, liquid hydrocarbons are not formed due to insufficient contact time. It
320AC, an increase in GHSV | e a Husion toward lighterlbyc
carbons but also to an intensificatioral@bis® formation. The obtained results confirm that vary
allows controlling the process selectivity, ensuring the predominant production of either gas
velodies) or liquid hydrocarbons and alcohols (moderate and low velocities).

Key wordscarbon dioxide, bifunctional catalysts, synthetic oxygenates.
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Titova Alina Leonidovne
Dementeva Oksana Sergeev
Artamonova Lia Alekseevr

Abstract:The article examines the influencalgticaurface properties on the-stagke conversion
carbon dioxide into hydrocarbons and oxygenates. Based on literature data, three key facter
alyst activity and selectivity are analyzed: the nature and structure of the@mpoe preferties, ¢
promotion effects. It is shown that the crystallite size of the active phase, the presence of si
well as the porous structure and chemical nature of the support, play a decisive role in the
andproduct distribution. The experimental part of the work was carried out oiCbinatlEiHsu
ported on cellulose carbonizate obtained
and with a variable temperature relgiwes.established that the catalyst on the support withethe
veloped surface (93,89@ nprovides maximum: Gidversion (up to 48,2%), while systems with t
developed surface (178,47@) mllow achieving the chosen oxygenatdsigiiér aelectivity. It is shc
that changing the carbonization temperature of the support affects not only the overall coave
stock in the presence of the catalyst formed on its basis, but also the distribution 6f theureltpr
of alcohols and acids of various molecular compositions. The obtained results demonstrate
textural characteristics of the support surface is an effective tool for controlling the sejdutivi
drogenation process.

Key wordsi carbon dioxide, bifunctional catalysts, synthetic oxygenates, support surface

HSote] d3j dzgdzOW G dztsB Odz! dzOVW 1 dzgj G JIsdC O f jteido Oy
Hobkdzw oL OddissMeow L Odzdz" dzd o' L s Od3d: dzj tsB tc @lgdiglkr d3d
dimlstsh jdad j d3 daj Wilswder 7 tj Mkztemsea, o it j dedetsfylsd ¢
HtstesH dzsegts fMr tg! w. |  Ifistafd"S dzCGdaiszsd WindzOsUitptdAls ¢ dzQfizedd
O tcOo dzj dzdz" | 2O C Ol OdzdIlsdyj MSBS & sz dederfigis sdf jtestS Hnz
HiStgtSH T d SdmizstesHMmtsH j ey O dj MtsjHddzj dedw . LEOL
ftosy MMptesdh" Pc@ Htod cdHicdiosoa Odzdd HIBECMdP O© Ec6c
Nddisse tslsCte’ 8 OfIs N dtetsRidded “o tsfy jogisjy Sistsdplsdits frulsdzs Olftf tdetp,
yd mMsej ddemMstckzdii dzs©O Ef§f tcOo dzj dzgdv Bsy jls or Miskzf Ols
l LOHOdzdzr d&3d Isj SMisktedzr &3 -~ OOCIsjtedMisdS ORRd d Mmts
C0Cldedasils: T dzj Clsq o daSAES g e sugRPS 15 o BEEET G o
5§ Is 16 f (i dS A fusts €096 Bsgats Witdedaln O ds§ iSOtz datshy OQRY izt
te § O SRy dsdo dzd e & DO ldaf] sorgtffridsdHlj dgg Y~ o d®) Is O dzdRE & Ir ¥[RB > Nis> Ce d H
>0s>Pt>Fe>Mo>Pd>Af tcd " Mis8 @Y OCIsdo desfmils! dzgj o Mg €
detsfyls+ 8 [ 1]. 1 0ftedd3jtc, Ru EfmMlszfOjls Ni o 3
Mo w ! d34>|HIz Mo ts2 Mise Odzd g’lsaJtG dzsfmisd d My
t OL dgiddn ISO dzdzd ss9 OCIsdo dzs?2 W OL" WwWodzw jlsmw ¢
CGOR®GY) YtsCOL Odets, yYlsts q’tec{ or MsCdna € tsdzyg dis-
dzr § CStedMmlsOdzdzdlsr, Ctlsttkt | @3Nk aGtz@zdzS o d zis drts ¥so § s dz )z
tcsHOd f] HAzddedes?2 yjtg' s [2]. r1dv ddé¢jdjesrn ¢
Yyofilsdyr (erhyj 10 dzds) EMSCtstwsls tBtOLtso Odedj dzgd
1 Odzdydd HJWJChtse f tso fMn dgyflsal ¢ € PlisPazif i) O hac®p dath
Wsted3dtotso OdzdzOW ftso jtorn detsfils: ydimlsts?2 d&G&iHd §tgfGCIsdy
teso Oded ] yYdqdeS sz mMddzdeo Ojls MawrLr 9 0dedj HtetsEii ) klst
sztcdzOW OterlefjlsdpS Istiztfct®] Higsdrds Is HsfMiskzf desMmis! OWsd o dz
GJ dzstso . L Mis O©dzts o dffadiEa, to Offiftisdn){ldsscdz o IAESHTE| dfth dIZ fOS] tef 513
fMls oC®OB Mt BRISACIRED:[ 5] . [ HABBOC tjhOosh jji L d@ud ddj
MsMls©e, dts d tedmlstsmls! MlsteckzClskzter . 1 MmMddalsjL §
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vBo d32 ys 1
lssfets! y twfdzBdBlzYyd3?2 IsymM22 ¥ dzlstcy M2 dz
s 0s-0d ' isA, ¢/ &
Isdud Y
s ag( TSI h | wws | Oxy | use co | HO
240 24.7 2.2 2.7 2.2 3.8 472 | 5672
5190 260 34,2 9,2 12,0 5,5 8.6 368 | 953
280 474 | 227 | 226 6,9 140 | 18,1 | 1539
300 476 | 323 | 226 2,5 43 21,8 | 153,8
320 482 | 403 | 184 0,6 0,3 259 | 153,8
240 9,1 0,8 0,7 0,0 0,7 24,7 17,6
5200 260 12,9 2.1 2.1 0,0 7.0 155 | 37,8
280 21,9 5,2 5,7 3,8 1,5 453 | 505
300 298 | 12,7 | 136 8,5 2,0 31,9 | 864
320 41,6 | 230 | 233 | 127 7.4 18,0 | 137.6
240 4.8 0,2 0.1 0,7 0,0 14,0 7.9
260 11,0 0,4 0,4 2.3 0,3 242 | 233
o1 280 14,5 0,8 14 1,1 0,7 379 | 268
300 21,2 2.3 3,6 2,0 15 433 | 47,0
320 278 7.4 10,6 6,1 4,7 302 | 775

vBo d&3G2 ys 2
lEtsfls2kydit 549 Y bfiymMLets?2y Iste2fmMkfc 2 d2Ilsif Lz

SOlOdzdlIs¢ u, gfdelsr, % sdmdztslsr , %
MdMmis df Ad| w 2 3 Ha | 5 | H Hs | H4 | Hs | He

2400 6,1| 838 4,1 4,71 13| 616 19,77 96| 64 2,7
260 3,6] 849 6,4 42 10| 492 29,2 12,5 6,0 3,0
s-190 280 6,8 72,2] 133 6,9 08| 434 34,71 13,3] 66| 20
300[ 22,7 44,6| 18,5 126 16| 32,0] 43,3 175 46| 25
320, 51,5 24,8/ 10,1 13,6) 0,0 29,6/ 42,6/ 199 79| 00

2400, 0,00 00/, 00O 00| 0O0f 00/ 00| 0,0 0,0 0,0
260, 00 00, 00O 00 00 00 00 00 0,0 0,0
s-200 280 6,2 80,2 59| 59| 19 650 20,1 10,1 38 1,0
300, 3,8/ 850 62 42 08| 57,5 248 11,1 50 15
3200 2,71 82,00 93] 52 09| 43,3 336 154 6,1 1,7

2400, 0,0, 00/, 00O 00 OO0 00 00| 00 0,0 0,0
2600 0,0 00/ 00 00| 00 536/ 17,71 13,6/ 93| 57
S 280 125 756 52, 6,1 06| 62,1 195 10,9 57/ 18
3000 94| 81,7 41 42 0,70 59,9 20,2 106 74 19
3200 46| 86,8 51 31 04| 58,6 231 111 57| 15

]l HOdzgdzts? tOBBI] EMlsOdzsse dzj dets o dzd W dzd j & Hdgdns O C
de fmr ! v, MsMisOs d Mtslsdtsh jddi §sdzyoj gt~ b
JJ ©OLodlts? o jtondesfis! 8 HtotsH | Bsdemistcdtctso Odz E
fjCltcO ftesHEZCIktsa, o Ists o tojrdshtts il &S, ffdiridsj d3r d  fifp
sdzo jemdw s, fsLotdvsl Bidjj MjdjSlsds ds §sdzy
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HOBOLBS OdzH MC 2 chmizH Okl
9jJlsjtcddzOtcdets? di3j Hdydder , Y dotsls

I ssf z2d y2mlsOls: | Htej HiNlsOo dzj dz' tcjLEzdz sOIst dL
ofmMistej yos h damw dz2O0 HsteOMiskh jd&3 d sz Ed skt
Gontsch. o bkfmdzsedwas Isdf dyde -~ "Rj0R8L joden g BA
s OdzdzOwY MdMmlsj BO dBjte B! Br f dedddd. 1 ~"tSHEB-
mMwismw € ydlbsr 6y B HolovpH @dg adzd filsjd€d 3" ~-He mi pt er a
Coleoptera (3JjMmMSsCitcr dmls,j ddzd i lsxOdg d dz@ d)is
slstcWHO Col eoptera. swtojHd cGtodBdzr » Btsdzj L daj 2

infestans), MmMjwOw cdzddzz (Botrytis cinerea
[ 3w h 3 ¢! yOrigadginctyta h um, dzj C Otcflse j dzdetsj tOMmIs | glze
OV cdgddzr, MjfbtstedtsLt, ~"didyd MSOvY L OMNdlO,

DISEASES AND PESTS OF SEFROWERED MOUNTAIN THYME (ORIGANUM TYTTAN"
GONTSCH.) AND MEASURES TO CONTROL THEM

Boboeva&hurshida Burkhonovni

Abstract:The article presents the results of studying the species composition of harmful orge
wild and semultivated smdltbwered mountain thyme Origanum tyttanthum Gontsch. under th
of typical gragoils in the Samarkand Region for2P@3] as well as the developed system of
measures against them. The research established that plant phytophages belong to foudor
Homoptera (aphids), Hemiptera (bugs), Orthoptera (grasahopaeoptera (beetles), with repre
tives of the Coleoptera order having the greatest economic significance. Among fungal digea
nificant are late blight (Phytophthora infestans), gray mold (Botrytis cinerea Pers.), sput §gpto
toria lavandulae Desm.).

KeywordsOriganum tyttanthum, medicinal plant, phytophage, pathogen, late blight, gray mo
spot, chemical protection, Bordeaux mixture, Samarkand.

1 G JNfBRAC.syo § Is ¢ ts9 ' QriganustidtdpthdrsoniBtayjjwlzdzts § dzgj € Otef

detsj tOMmlsjdedj Mmjddj2Mlse® Lami aceace, hdtesCts ftod
BXZzOGtsHOKY ftoslsdotsotsmMf OdzdIlsj dz' dz@ a3, M OL Bsdzd Isd Y J
[ 1] . s0O¢ d Htcdfiganuhtcy OipzOd dB fJezd otep Misd Mise j dzdz" ~
fsHo jtoyjJdz oBLHj2MsadE SRR dzi SMO WJlssW Oectse d
Y O2detsils: d COyjMmlseats dzj COteMmilse j degdetséts Mmr tor w [ 11]
ScedOdgseo d ©GOLKLOBBISCO dzOkzydets tsBtsmdzse Odzdzesd - g Ml
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sjdz dz" 2 fwOCIsdudimMéd?2 ddzsjteifm, TsMitcd Sk SftejH
d LOctlktsaCd HOdddksecs adHO o fttsd3” hdzj dgdzg" = dBwBOMN Is

I sftesmr Ctodfd] HHdsRC s8OBIJY 2 Mise jdeder = d dzj € Otef
ftoedd3d dzgj ded j &3 ddzmd SIsdydHtse f SHtcsB dzts momm@s tcJ dz
i cw@imss 3OIsd yd MSdr tOMIsjdzd?2 tojedtsdzO d d3j terj -B st
mq J smssgwmsmsq O9BLHJ A& o Oded W UEJHMBOSdB & 2t
o ¢ dzs y sdfdyde § MmjesL jdid § fsysr’, sfdnm@d o
BslsOnR wdehO@dbO&@BJ mMeMmMistsw dzd gz dzZORHOHB ] g2l B QY J
tcOMMd&3OIstcd 8 Odzts M+ .

]l Bdtse 52 mdemeEmJ ZOSC sl dzj dz L dzOydlsj &z dzr 2
tcsHMmiseo jdzdz" = o9 dHtse tSHO Origanum. wdfMmlsj BOIdyj M
fcsCOLO0dz, Yt avtdmwdzsy | OMezssO@OYOjIs o' tcOY § dzdets 2
dzs?2 d OdzelsdW kzdzc Odzt des?2 OSIsdodesfls' ¥ foslsdo d-dtetsS
sjteif € HOddsREZz ttsHE di btk ¢ C0¢ ¢ dhlsydsdS
dZsets Bsdedststeddze ®© [ 11]. 1 yOfmldsMmisd, §¢0L O0dzO
fOlsddzdletse s S dzj " © Tetranychus wurticae [12], O

o' woddzd Ctdz3fdzi € ctedsdzr n  Offplissfjlsiadsod bBoOWYH O@Y §
[BsBh O hd2 BLIBt Btsdzj L dzgj 2 tej cOdets d dBO? gtsOdzO
dzso wBHEBO Fusarium d Rhizoctonia, O IsO¢YJ] ty 0O

s OSCMsdetsdzsd yud MS OV d Bdtsdzedg Yizh? OW JEOEBEdFicd Ml
Hokr d2Odetsdzj J L dz2Oydadzr n, Mtsec dzOMmMdets OB &5 H BB diztsH
cOLcOBSISOdRZO o CdZOMMdujMmMSdr d Mtseotej d3j dedzg" = tsB Lt
sfjtejls: mMv dzO RipPtsvreskizygdms dizs Bfsdzse d yd MEdJ Bt O¢ t5d
fMlse j dzdz" = H Odzdz" - . JIsHj dz dzse s 9 ded d3Oded W L OMmdzizy
Desm.: HOdgdzr 2 §Olssejdz tcOdzgjj B' dz SWdydOda dzets L ¢
so jtoyre@] ¥ JiesCts] twOMftesMisteOdzj dzdj Mtei Hd OtetsdzOIsd
tcOL dzd ydzr = OctetsC dzd B3OIdyd MEda L s5dzOA .

Kjdz & dOMmstswh j2 tOBBISr woddztsMm:! dL EzQrgaadny o d 1
tyttanthuleont sch. o Ekmdztsoodwd O dsQftd SOz fiFC R j0t@EI dfp@ifitsls  ©
Bdtst Csdzsedud MSdm BGMtse j dzdetsMmisj 2 o Wodzj dzdgr = ot6j H
fdmisj &3" s ddzOSIsduimMeédn d adBduimMcdn djte L ON

1BEYM2Bd3 2 do iR ) RjlsHs=pQdfigrs SRR BRABAL Fdzd o L
sdfdyder = MjesL jBde' 7 fsys vOROEOdHMEts? B dZOM
Origanum tyttanth®o nt s c h . byy Isr otjHdIj dzj 2 d BSdzj L dzj 2
BOteh tclzlsdz" =« BBMdzj Hiso GA] D J & J ldsjOwyjddid jto Odiifis § ciam( daj Btc off tst

Il JHtseo OV ffted dzOH dzj ) desfyls: W dlstsW Octso i toj HY-dzw dzO
HO (Homoptera, Hemi ptera, Orthoptera, Cotizeopt e
CdzOlsztets Y .dzd) wea]BHiZE I Btsdzj L dzj 2 dHJj dzlsdW dydtetse Odzd My
M stetsdztsh j dzgdwv ) Blsdzi Mddedd &3 ¢ Msslse jIsmisoakzs h dd3 ISC

e dW st 2B lz+ 21 frotsHijL jlgts23dzj sdzd m  dzOB dzt W POdzdZD [z
Origanum tyttanthum Gontsch. 9 bkmdzsoedw s & 0O0dBOt
SlstcWHBO : Homoptera (Ilsdzd), Hemi ptera (Sdasfr),
stcjHd cGtedBdzr n BBdzj L &42 ®m@¢¢mw Wzl 5 8% zfs fp s Y O M I
dzd ydz' § odH"' fWisdadMmistsmlisj o I3 udfmdi Mjyflbttc
Bsmisd o' wodzjdedzgr = WdIlssW O B d fOktscj detso ftej HMls

lrwodzjdgdzr | Wdls¥W Oed =t w(lsHp'moSp t dz® fg 4 € tHAB nTR p
(Orthoptera, Coleoptera sdf Odzd tetsls ts adtsl td Is@ v, O
fMisj Bdzd, & j dzjotaydsldsd sodz'Cjs dajQuifitsdz dilstsej tslsted yOlsj dz! dzt
tyttanthd@mmnddfgdazdrn dls ets dzj C OtcfMmlise j dzdzg' = Mo ts2 Mise ,
Gts fMr g4 w.
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Homoptera Hemiptera Orthoptera Coleoptera Phytophthora Botrytis Septoria
() (KJ101181) (MpAMOKPEUIBIE) (KEeCTKOKPEUIbIE) infestans cinerea lavandulae

42b. uvkyt)ytl clsizfmyh By daf Grigaghunchyiifanth@onisdiy ¢ 2 o f «
(20282 023 HH. )

1 Odetsdz' h Iz ~SLW22Mmise j dzdzlz ¥ L dzOfytel jd3ishifids@ o d gt fze
Col eopter a, ~nOtcOCIsjtcdL iz hdjmw dzOdoer mh j2 MmlsjfJ
ftesojHjddw yddzj 20 tcOodzj dzgdz" = L Oh dlsdz" = d3j tetstf tod ™
fjtcolzs tyjtcjH' . RL orf wWpo @jgededdg Higzd sdzfi Y stz sts
Colsstesets WwWodzw jIsfpw 0 Pohdynt,o p sk tzs e M di2nfifwe s € a nCsdzO iy
Peronosporales, mMjd&j2MmMlselz Peronosporaceage. dfs
ZzO, Jjet o MEC OV ) tizH BzEHgeiPhls dzazd ¥ dzy j Isfigy L daC
dzsmils+ 8 GJdzsd@3d0 d t©OL dessBtcOL Jj B3 L WWJj S IsstedzO- B J d
dzd L dstseo tOMmMiIsj dzed?2 [ 6] .

V fstcOyY deder » WdlstsWiststesL sd3 tcOMisjdad?2 O. B+ ytt ¢
dzi 2, MftesoyHOsNM jiMmw LOcdkdoOddj dd dn BﬁdeBaOdzq’
sjdzt dz" j] tsMisOlSd dzdet ffsmMOHByYdy 2 &EOlsjtcdOtk, ¢ d
odw Hdv ©OLodIsdw L OBtsdzj 8 OdedV T Waz® HiZtsR O Hlslg figy j dsto |
HER O Bitdts 2122ABCY GsyeB® {t&dMrsHdls B' Mttt
GqdyudzOvw Isj i3 J cOsztedzOY L O dMmd dzstsmls: M stetsdztsh j dad »
1L CMY Jtodd3d dzlsOdz! dz' = d ynddefisls  Qazf » dz@O j HEflISE @& OB
tcOL 8o Odzdw MY tstcOdecdjo MmMEkh jMmise j ddzes o Otc! qolzjls o
mMftsmMtse ] dz fstcO) Ols! ofmj BtcOdr tOMmIsjddw, ybkt {§to

4Jjtkzte cdzddzt a@t hgemnwmLt gyOjIs eatsLBRzHJIS] dz! Bot
Cdzommkz Ascomycot a, fstewHCEZ Hel oti al es, B3 d3g 2 fr
dzj 20 ftcOCIsdyjmMéd ots eafmjr MlstcOdzOr d  Ste@PBPds o
CdzOmMmMdy MS sz BL Stcz Bddsedd otLBERZHJIs] tzvy , B.
YO2ddets hdesC d dsm Sitcz Fas d3( wct®dglsjj dzd Q0 o dHBs9 ) | m-lsts s
MistcOdzj dzedd d o™ MsC ks o tcj Htsdetstflzts MUsOIs j[ df | dzd filfdg ‘tee," ¢
WidSydvy fitdrtHdls dzO Mmisj B ekdz.tc" |y O sdedefglsdzr § f & tis @aC
f cdzdetsmilss 8 ftsCter 9 Ols! ddmlssoalkr § zOMIsddzCkz, yYlsts dz

10 MisjBdva B Ydask O} o ff bp sy “ieiydeQl Is aigels -5 dzj
B stetseo, Ctslstster §| Mts otej d3djdzad &3 Isj didzj ¥ Is. 1 O ftsBJ G
lsLBlHdIj dz22 Mjtets?2 cdeddzd L dadszjls o tBsyed d dzO te
O IsOCYd o Wtewgdd o dztizls flztc ©® 0 ddzdafzticds W stcd3r .  OMY totsf
Hod)Jjddd ftsyser dqdzd tOmisdlsj dz! dz" = tsMisOIs ¢ tsde, 4
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2 &3, GflddzOod def 3 bkfmzseadw dsd Hdzv FJtosttOMisOddw
20V o OB UZEEHBED® ®WHO0d Isj B jteOkzte® tsls 15 HBs825 AC
¢ d&zOMmizjlsmw MM € dzd 30s-tfig] dpleg st Ntz & H O d3ef O dizP ts &z dzH )
djJiltsted 5L B ZEsYyes JIsCsotse s etstedzgse s yoOBtej yo
Desn. ud d&3f Istsd3" Btsdzj Ldzd ftesweodwelIlsmw o odHJ Szt
Lddizjls dz20 L OOy Y dedegr » dzdfpls* wa, O o jMmdes?2, Myted |
ftoesMmistcOdzy jIsMw 20O LHBtese " | t©OMdsg dad®dzjnj ossHd&R® 4
LOWdSEMdieso OdzO COSC otsLBRHISjdz fwisdzadmlssMmisd dzd fm
GH] Oy jddl HMisdeOds 40% tOMiIsjdd?2 doOd-tslsHJ
Isj dz' dztsd3 ff OlstsG j dzdzvdf HiPE Is j deupdfifsdrj dad @ dzdtedsEEOIls d yd M & c
Lami aceae 9o VyYj dzts. VHEsB A d&3 My tsmMsetsd3 L O gls™ t6C
cJLCO d EHOdZjdd] LOO)Y dedegr » ftsBJjGtSO.
sdzj HzjIs tSlsddiilsdls:, ykt oadHtsats? MshigOb aw-tctf 8 dz
Wea d40BRBOEOdHMES?2 B dZOMISJ, 9 Yd dzsdd mMtscHzOME j
9 Jjdgdzr » o9dHtse twtSHO Origanum o Htekzedr tjOsddzO
?2 Bttegano 9o uvkttydd Brzazddsrjumn &j dzoh ot O B R J&
tcJdzdd MosmMezundmisr 7 fE2ySse, fwisddmlssmisd -ty Os
dzs d BO2BtOdZO f
Msud sOdedv ©O¢ tcBld 3
MssBOL detsls:  (ted
udmediy, bOC d =d

WSO
N »o

©CdoOjls sMsekY ©fOmdtsmis:
WEYSdd Bdtsdzsedyud MEdn joi3j stH
jdzgj dzd v St dzj Sfdese s f sH{-tsSH O
JMedy djter BEBWKG! BT .

l tetslsdo BBsdzj L dzj B3j dz€ ts 1y atgjdldsCHis offtdweCits W tetda@ifrdsej tizd W O B
B4 dzj Bl BBLHEMEB2 N dHCEMISHy | O o] tefustaidgddgy dsggl§) @
NdHECEMBdte®s 60 MiLtd o8 COydfmlse) fsWddzOoSlsd yd M
MtsH j o O dr W bsdee df ik Hstye Mo difhj telfles e 5C tc Ols dz" 3 tiste d d3j

fp sBhdkd fteddydfOokd L OMdIs' O&B$@Bduimgd: t
dmOdzdz" i3 © dBJteseats?2 FwOCIsdS [ 9 10]. 1UVjBBRT
hdlsde » i3 esftedWisd?2 daj ftotso q’dztsfnJ CsdzPyj Miso
dzr 7 Ctsdzdyj Mmlse ftodd3j daw j o3 = tGJU@tQOISBS o dzj ¢
sdz' LEjlsfiqw COC dzj C Otefiso j dzdy tﬁ]@fl;slsotscﬁq’.odzﬂz-mm))dkits
di BMlsOlsyde » ¢tddyd Mise HJ?fr] okehdn ojh jMmls:
Bsy detsisd L OBy dz yOfglsd "ddBdudi M dr GBtOBISEEC
d Glsdo dztsfls ¢ Eg;BBtmm:UEdeﬂ)L@ﬂzﬂ)Oa tcWHj L Otk jyde

y
d
Y

J
ts
§ ddz

~oconT G
== [ﬂ‘q—sm‘ Oq =

RBAEZBY Ny BRJdBZ tBtcOL t5d3, o bkEfmatsedwrs Idfdyds =
Origanum tyttanthGoo nt sch. or wWodzjdz Stsd3f dzj € otejHAZ -~ BStEG
sswWHBses d&&OMJj s = (Homopter a, Hemi ptera,d Orth
Phytophthora infestans, Botrytislkaj dedzlzr e aL dgOHd
MtcjHd otjHdIsjdzj?2 ddizitls ftoj HiNls ODY e jsdsdf Istisldctest H © C

vwe2lfd 2kkfh 52 d&f @

CttOmiskh dj dzj SOteMmise j dzdz § teOMmisjdzdv vLBj S
st o dada tOmisdlslse .o jBiMlseS Odzn .8 wAML. dzlsizQ 2 €7

Agrios G.N. Plant Patholdhth edd Amsterdam: Elsevier Academic Pressy ZRI5p.
3. Fry W.E. Phytophthora infestans: the plant (and R gene) destroyePldi &lathidogy .
20080 Vo | . ®R.3854023DO0I: 10.1111/;.238@3.2007.00465.x
4. Williamson B., Tudzynski B., Tudzynski P., van Kan J.A.L. Botrytis cinerea: the cause o
mould disease // Molecular Plant Patdo®@970 Vol . & P.561586. DOI: 10.1111/;.2364
3703.2007.00417 .x
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HO0OBOCOdZHME 2 @
9jlsjtcddzOtcdats? d3j Hdyd dzg

I ssf 2B ypkoOls! | ftjHmMisOoadzj dzr tjL lzdz sOIsr dL k&
McjHT dO twtsmis, w©WOLodIsdj d B d B dzscOfigagum Qytfanthu
Gontsch. (& dZitys jlsCsear 2 cettedzr 2 YBRBPLY) &
ye jlsSsor 2 cettedy 2 yOslapiageadsts fzsmi Bogls § dzdy i i &
L simw COC dMmstsyddSd {1 Wdtde « BOMjdz d BIBC
h jdzdzts? ykomilse dlsj dz! dastindsts & d Co fH oy diig dad f
sr HBftddwsls MmMizh jmsekze h dji § tcj @rigds@dz@zgse
fp € dzd BOB PUSBLES MBj M, 11] J &sSclzisd.
2 s dddgdase DU d HPdaldscls 9 dHO o L OMizh d
¥ 64 )YOrlsidgfacneum tyttant hum Gontsch., a3 Gz
, OtHdZ 2 HjWduydls, o9jcjlkOydtsdsdz 2 fjtedts
THEINFLUENCE OF ENVIRONMENTAL FACTORS ON THE GROWTH AND DEVELOF
ORIGANUM TYTTANTHUM GONTSCH

Boboeva Khurshida Burkhonovti

Abstract: The article presents the results of studying the influence of abiotic environmental
growth, developmant biological parameters of the medicinal plant Origanum tyttanthum Ga
flowered mountain thyme) in the Samarkand regie20RB2@&dlbowered mountain thyme belon
the Lamiaceae family, whose representatives are widely useslafsessential oils and biological
tive substances and, therefore, are highly sensitive to changes in temperature and water cc
The results of the work They complement the existing ideas about the reaction of reprgeanta
Origanum to a complex of climatic stress factors [9, 10, 11] and can be used in the demelc
mendations for the introduction and cultivation of this species in the arid regions of Central A
Keywords:Origanum tyttanthum Gontsch.|-flewaked mountain thyme, climatic factors, wate
growing season, biomass, photorespiration, transpiration, Samarkand.

1 6 iINE2DQteMmise j dzdz” § d Otets B3O banageadSifiQdz! oQffyls j disddc
Stej ¢ Odzgs d B dzd Oryahyrd 1 Ezdzch B |s wisHOB 5 Bj iss e W Ofs
d&j dedztsflsd B ZOGHOtY MiH, ey Oded® L Wdtede R &GMj dz c
BdCteseds? d Odasdmiflsdyuj MSts?2 OCkdodzsmis! & OF-61] .
Ydls j2dz' figdsj § j ded Y tojH i dzv e Isipw kEmdzse dW i3d ¢ iy O N
Uj dedetsfls' v d o dzOy detsfls' v, §smMCtd Sk {lsd WOCIktte!
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OtjgeEnum &/tidusnaBontschic O 2 S «
9JIsCtsar 2 ¢ stcds yostey y) dLHO &0 df-MY sdz
My OL d3sdzd sdud MS 5§ d  Cholzshfldnj df Aslsfcupd jopi SsQ W
O d Jjet ©OMY toishisfeCfz] dffgH wis sfday Hig fdzfOhy O di
JMedr MmMowHEOsd YJj1s dJO0 Gifptts jidfdadids@is o k2
jdz o ttOBBIOR [3, 5]. uvjd dagj Bisdzjj,
Mty & dzS toj Isdz" = By s stesdzse dyd MSdna
Ismw dzj HsMIsOlssyYdes L zyj dedets?2 .
& izdgBOIsduj MSCdj EmdssdY sO0BOEOdHNIE? B
L hdzder &3 d Y OtCddz € dzd Z3OIs B d3:ls j Wzl Q tedls zde’, dzsl2] o ¢ t
s3] tedets tcOMPtej HJ dzy dedz” B3 S tsdzd yd Mlsotsdz BMOH s, C
dzd?2 fjtedtsH. 1 sHBBd j EkMmdsedw BddL $d SOrigapund dz0 d3
d totsHMmise j didaniaceats Qe VdgtSomd tcso Odzd !  § dofg dzdzp § vz p S8 @
BOMmMmr , dL ijdzjdedj MH]jty Oddw  ¥ddsets @OMdzO d
Il yombdtsmisd, fsCOL Odzts, Ylsts L Oz s @riggnunt usilgasfe" j dzdz
Origanumnitez M d dzj dzd § OS5 dzj dedw o lststed ydzr = B4 s®B 5dzd |
dHdzse s Mddzsi L © [ 9], O OS] odzdwsels dzO f tzstcOMmls
dzts ¢ s Orggahun®elongatiirh).

I sHj d&z dztsets 9o dzd 3O d2d W {f to ©HnEAlzy s Odziisdzts fisly de tsdg - t O M
6 fjtedBHO HSBOMIskEhdRr dzj COteMmilse jdzdzr = o9 dHBO ¢
&ZOyodzd d itdyoOddw oj6jlsOydd, O O¢Yy] MtsCtcON
WOoL MYy smtse delf szl ¥ fgls o flzedzty j d3j dzdzlz® f tetsH ZC Isthe dzts s
fzdzvyd?2 [3, 5]. grdv eodHtse, Yy' d fHftdtesHdza P-Otcj C

s
it

ga=I G
g _— &Y/
BTGP
TP GO

O]
=t

ded yJ dzdets?2 d dz;te@adz Bjtedets tcOMY toj Hj dzy dedets? 9 dzOG st
smser 2 ddalsg tej M, Mesdz ¢ OHOfIsOydtsdzdz 2 5§ BIsj
dzj Isdzj EMmlssweh jetsmw, O dzgj B' Mistets oz dgv e h jasmw
Ajdzo s dzgOfmlsswh j2 tOBSlsT wWoddztsm! dLEzyj do-i o
B h j2 Mmicktf] cQldskzter oBLHEZR O, tldsihdlsj d dts2 o dzOy
tetsfils, wWOLodIsdj d Edganins githnth@mind js cthts ¢ GL OAsfy ddsfo d W
sBdzOMIsd L @20 ZIcddsae. 20Q 1s0C )] Mt sMis @o dgj dedpdadal te3zdf
o g Misdzr di3d Hd&zv Htekzc dnr Lamtageaemils Oo dlsj dzj 2 Mmj &3j 2 Mlse O
1 BEYyM2Bd3+ 2 dzy k& {RjfAfdejlsHisigyQdifdcie SR 8 & B H o dzts i ‘dzOo t
EyomlsSj o Ekffdzsodwr w4OROs OdzHMCts2 tsB dzOMlisdg- (f
s Odz!, dz' i Mikzh dzdoer &3 d N OteSdd3 € dzd BOIstsdz.  riganyme Is ts d3
tyttanthuont sch., ftesdLOMmMlsOshdj o jMmlsjMmlse jdede = d
[ibibtesdtedud MSdj HOdde" § (Mtej Hdzj di3j MW ydzOW Is,
C sdzd Q@ indgteftl j tedz" » MOHSCte) odzzyjde 65 HPdedz i
tGJ'ldzJleWBtGJ) d LO COdzj dzgH Otedz" 2 GEtSH 9o yYJj dzsdygs- 9 €
G tsdzj Isdzd § dzd BOIs Ui MSdJ detstedsr HdzW toj ¢ ¢ @@ Odzis OF
sCdzyOdedy oj6jlOydd, WOLO BEltsddLOydd d yejlj
Wi dozted uj MSdna EO IsHsdzj 2 of didsjj ugjoddfigs dp fifj 65 9 j G j IS (
dlsOlsdmMisdy MOV BtcOBSISC O to] Ltz b PltFy o4 tsHHz
MtcOo dzj dzdW Mtej Hdzgj 65 L 2Oy dedw Isj Bf J cOlskzter s j G ls
dzj Isdzgj 2 Cdzd BOIsdyj ME 2 dested3ts? ; teOL dzd ydw fijudls Odz
Mmise J dzdz" | H Odzdz" J ftod HiNgPozdep dz’d & JOH Y SdztEgiH P
BOC Md i3z &) fs5 GtSHOd dzOB dzé H J dzd 2 . [ BtlcOB SIS @- H Odac
Milse On fr]lsOlsq’fnlsduu;fr]QlSG’IS OdzOdzd L O.
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dz
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e dW dit 2Bz 2) Of ods¥H'j ytfsR@ge j Hj dzedWw dMMmdzj Hise Oded :
oBLHBOD®BOBS OdgH j dL d3j dgv &zOfy* tlIs 1,7 AC (HjCOBt!
OOdzdLE, © Ibjuyuiddj o©jc6ilsOydtsddscects ffJjtodsmwsd® Isjd
Gtsdzj sdzdn HOdzdzr 7  Mmtshls @acf{dsq 1622, & PADic O HG tzOQ st
sB d3j dzO o j " j fyls@rigafiuntitytitdntsGontsti®© dzd W

[ dzv dzOc dzv Hdesisd EMlsOdatse dzj dedz" § € tsdzd yd Mise j dzdz
tod Mz dzCoimtslf: s fiflsG)o dzj ded j Isj B j tOlskztedz = € tc OPflasfcRdz L dzC
6 fitedsHO f BEdg@f Bdfsdz doumkdul ded ¢ B Islsdztsfd Is § dz
ujdedj SBHO 4 e ¢ 5l tededty ity G o PSKBY ( dodgt Rt
B2 d fiwedsHtsd 9ajejlksoydd (mEM, 1kMmis 6 s3d@indzagd i<
Mz Hso Odzdd, ftej HMIsOo dzj dzO 2O tdmkzdzeS j 2.

dtcjHdz) CSHiSo OW tslsdetsdlIlsj dz' dzgOW o dzOy detsfyls® o 5L H L
3579 %. 1 fitdtH ojcjlOydd5 % Oedef Bd § BEPOH Qs g3zt d

d jdedj o dzOy desflsd otSLHEZRO o dlesdzq’? fjtedsH s
94 Wisdzsmis! t©wOLodlsdw otHdsSEes HJWJydIlsO k2 tOmlisy

(a) TemnepaTypHbie NOKAa3aTeaH (6) OTHOCHTe/IbHAST BJIAXKHOCTH BO3IyXa (B) AT™MOc(epHbBIe 0CaAKH
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[ekabpb Wions  Hopma Bere- Bererauust loposoit  Foposoit s Beretauus Ly loposas 3anepuoa  Wionb-asryct
(min) (max)  Tauwv (mn.ner) AManasoH AvanasoH  (min) (max)  (cpennee) cymma Beretayum (chaxr.)
2021-2023 (min) (max)

w2 b[ B2 dB 2N ylsdz2y tfdBdBly B2 uvedBmdss,]lsdfs
(20282 023 HH.)

Temnepatypa AKTHBaIUs IIPOIECCOB
BETreTallMOHHOTO IIEPHOA oGMeHa BeIllecTB
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GROWTH AND DEVELOPMENT AND PRODUCTIVITY OF GREEN MASS OF AZOLLA .,
UNDER EXPERIMENTAL QUORNDS
Rakhmonov V.N

Abstract:This article examines the bioecological characteristics and practical significancenof ,
na in agriculture. Azolla, as a niffisgenplant, contributes to increasing soil fertility, while Lt
fas#yrowing source of protein feed.

KeywordsAzolla, Lemna, feed resource.

1 G Jd NIs2dOMmistswh jj otejdBW odzjHtejdzd +WWJ CIsdo dz
fjd MCsd RsLw2amlse ] WodWjlkmw sHAds2 L SO d
Yjdedj MitesMO dzO@ ftesHkzCyds yydoslsdsetsHmisea® d fi
dMfsd L so Oded™ ddj ¥ hdromw toj Metemse (1, 2, I3). s
CEEOMsEN ) oGHd | LOMs) ddy, Bas@dds, Aolsudsdigs dd )
¢ Qeninasp.) (4, 5).
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b ts ¢ dd® frHdEsdzddzCly, ydsH ddz ¢ j CIsOte f sfyj €8 C@J B dfdgdz
s OLBlkO (7, 8): Mty sflkOs dARl ab ajemsad L O Ist @
& BOd Ui MSde kmdsesdws ftdoshHwismw d o Mo
CO GHds dL MOK = &j S dr osHdy & tOMmlsj dzd 2
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ptejHAE n BlsnsHtse d ftedd3sjdzgjdedy o COyjmlsej BJdBA
sfMojhjdz df 1 Ctdtsddyj Mcow 1 WWjiClsdodesmis: O 1 ¢t
Elsfpw COC 90O dzr 2 € i3y tsfigd tealsts Antsus@ yfifls as@  dniy dnlishj d3s

1 By M2 d3 12 fdeslaffiiimd dMmMmdzj Hise Oded™ HdzV dsf 6] H
sdw otsHd n t©OMIsjdad?2 OLtdzdzr d twimSd dhmf st L s C
COStedsets O0dOdkdL 0. vty OL®@E figkzs ) § daf BOGPMIs ¢ dzth Q &
fsdzjorn BYfrlksse, HwtsojHY ddzg'r = © MfJydqodz dz@ =~ 95t
sfrlsO (8). 11 d&v ftejH]didd" "didyi MSsest jisMmisO
hjfmise dhYf sdzOwtsa®dgzdBdsHlf@Bdgu] MCd] BjlsSHT o d&OBT

dlsOlsdmMisdyj MS k¥ wBteOBBISE ftsdzkzyj ddz' = HE-dzdz" =

Sdzdzs e 5 O dzO dzdSL ] IS(J ANOV AP Is i cf HY] dzls©O fted Lktetse dzgj L daC
MsOdzH Otelsdzsc tsB f Gt g m P dgdzezs ¢ St at i stica / MSJExcel
sOdzr MtejHdzdj L dz2Oygj dedw d MmMlsOdzH Otelsdetsj tsils € dets dzj dzd
dzts s w d3.

e dWdst ez 2 2y feolWL jyts2)y.

]l tjLikzd O] dMmMMmdzj Hiso OBz B! Btz detz ¢s d g i) Mds js tots oAtz
ewmCd o kMmdzscoedwams uvLBJSCdMSOdRO; Gftcj HJ dzj dz's-9 BL &
6s d BBSGEOItsegts BjdZzEtsd3 CtstedgO; tyjdej 20 + WW jCIlsdoec
Bdtsazsedyd MC sigsts gdedsB @ J dzaddry disd BOMMr ; HESEC OR-0dz0
ydise d bklddzdL Oydd sttcOddy MSdms tlkantsHBo. qouOC Y]
Yyd mMéts?2 1 WWjCldoadesmisd o MmMjdz MEBsd3 "L w2fmlsdng d W
fdr' L so Odzdwy OL tsdzdzr d twMmCd.

1 0dzd u4f@ ®B5B) ZCO 9 MtsMisOoj HJEOjJjIs tewimClk yj dad
tcr B soasHMIso ©. | Bdzdydj tls OLtdzd , ttwvin¢O wdz] B
J I ttsdz? Bdtdztce dyj Moy Gvd de tdscta@dzdoy jofisCHds)y deQjah, j fiflds

Is ftjHOOtdIsy dz dz@ d3 tsyd dzf O3, OL sdzdzO ¢ tgjj-9 s~

dzi 2. 1 yofmbdtsmisd, 5 ke 02 dtsMmisd BIBROMB- OL G
LT 90Jls dzO Btedgif CsffecC dgodifiz) dzj dzedv OL sdzdzr - € Oy,
otsHMlseo j. 1t MsHjty Odzder B ZCO OL sdzdzO 1SOC Y J HJ O3
wodzw jlsimw 90O yde &3 ftoj dqszh j Msosds Hdzw ttsMisO d ftots
ojhjMmlse OLBZAEZO (15 %) ©OCYy] ftojotsMmMatHdIr 6w MG L
h jddvw fdzsHtstesHdw fys' . 188 1 WWjCkdodasisd ydH
ewimSd, Ut MoadHjlsjd Msealkzjls 5 HYdMEAOdL.d B fBisd dzi d:
ZOHOjIs WHEBE Bdtst Csdztedui MSEdrs d  Csdetsdzdyd MSdn

COC fittmMiiChdody 2 tjfMktem HEY Mjd Mt ML w2

sj dzd detsmwls ftojHo Oledesy bz Bs Y @p@is j ¢ HsOBdmisdr
ddd fsdjisrn dmyr soded? .

| OB s#GHpEEHkE s s Afdiacadaifndbenne singo fififr fseo dj f

bdz skter (Azolla + Lemna) WdCfduse Oddgvj aqidyk I

j BESoar o MstsSO- kOBddyr sBSL dZOYOsIls fisOlsd

0, 05, ddetsy J Miso j dzdetsjy MtcOo dzj dzd 4 ) .

vBoa 32 ys 1

[ 2 5B dz?2 dzB Ardlly dsvliBidsyhemnaminod 2y Isfcdzeylskztsf ¢ dzW d3t [z
uW Edd Azollacaroliniam H / Lemna mingr H / ( Azolla+ Lemna H /

0 120N6 a 110N5 a 130N6 a

1 138N7 b 125N6 b 150N7 b

2 158N8 ¢ 143N7 c 172N8 ¢

3 182N9 d 165N8 d 198N9 d

4 210N10 e 190N9 e 230N11 e
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6 275N13 g 248N12 g 305N15 g
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12 485N23 n 438N21 m 560N27 m
13 510N25 n 462N22 n 600N29 n
14 540N27 o 490N24 o 640N31 o
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BIOTECHNOL OOUCALGNROF
ZOOPLANKTONABID BYXSSUATIO!N
TS EFFECTSRINVHEGE CARP F

Okilova G.A.,
Buriyev $.B.
Shodmonov F.Q.

Bukhara State University, Uzbekistan

Abstract.This study evaluated the effectiveness of biotechnologically cultured zooplanktonrbi
tial replaament for conventional feed during the early growth stages of carp fry. The liveBeed
chionus calycifloraisd Moina micrunaere cultured using a medium containing 30% ultezged!
Chlorella vulganisth partially disrupted cell eadlsorganic fertilizers. The experiment was conc
earthen biological ponds stocked witayfole carp larvae. In the experimental treatment, 50%-0
ventional wheat flcamd wheat brévased feed was replaced with live zooplankta) hibibeaihe oo
trol group received the standard farm feeding regime. Growth performance was assessed
biometric measurements. The experimental group consistently demonstrated higher mean
the control, with 1,219, 1.5, 1.14, and 1.18ld increases on days 10, 15, 20, 25, and 30, resj
The strongest response was observed during the early developmental stage, when wekit ¢
greater than in the control. By day 30, mean body weight repchdteGAferimental group comg
with 5.71 g in the control, representing a 12.6% improvement. These findings demonstrate t
cally producdgl calyciflormdM. micrurbiomass can effectively replace 50% of conventional f
entancing carp fry growth, particularly during the larval and early fry stages.
Keywordsaquaculture, carp fry, zooplankton biBnaassonus calyciflpMsina micryr@hlorella \u
garis live feed, biotechnology, growth performance.
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syj dde Odzd f! M YCfdstsh B § s dfjjlsdafdsipidinbiditE  d L d3j te «
Mted Hdzvw BOMMO Isj zO daj dL A3 dedets ftej o P OdzO € ¢
tOLO &0 10, 15, 20, 25 d 30 HJjdz MmMtstslse jlIsfy
Ms@H fcOL o dIsdw, CtEHO ftdtesMmls &BOMMr Isj &z0 B!
Hdz¢ MtejHdz" W BBOMMO Isj dz0O o + CMY j tod d3j dzls Odz' dzts
dzs?2 cwkzffj, vyt ftoiHMlsOosdzv j OIsiisy tsT Ok dzla Phisks
cduimMéd HftesdLojHj dzdzOY BdBBOMMO B. cal ycidf-
sdzdzscts CtstedzO, BGHzso o o3 dedes Edzkz yh Ov ttsfls d
tcOL o dIsdw.

[ dBW h 3 ¢4 3O SUsadgFEed®d, dBOdz' € COtf O, Bds®BOMMO L
mi crura, Chlorella vulgaris, Ydet?2 ¢Cttd,

At the early stages of fish larval and fry rearing, feed particle size, digestibility, aedabglogical ve
among the principal factors determining growth and survival. Zooplankton belongiBthibeygenera
MoinaandDaphniare rich in protein, lipids, essential amino acids, and unsaturated fatty agids and, as
tile live feed, stimulate thdifig response in fish larvae. The compatibility of live feed with the larval mc
gape, its prolonged availability in the water column, and its high digestibility help alleviate nutritional li
during the initial feeding stage. Therefore,tibide@dniotechnological culture of zooplankton species
adapted to local aquatic conditions, and their use as biological components to partially replace cony
feed, is of considerable practical importance for aquaculture [1].

The literature indicatieat enriching rotifers with microalgae, phospholipids, taurine, angt highly uns
rated fatty acids can improve body weight, specific growth rate, and physiological resilience in fish |
The use of the freshwater rBtifealyciflors an iial live feed has also been shown to improve larval
growth, survival, and nutrient utilization [3]. The aim of this study was to evaludie tiadyeiflects of
andM. micrurbiomass, cultured in a medium containing 30% diteasedr{d Thlorella vulgarsth
partially disrupted cell walls and organic fertilizers, on the growth and survival of carp fry, with treatme
expressed as fold changes relative to the control. The experiment was conéeartiein hidlogical
pondat t he AAskar Ota Omado LLC f-dagoll cafpdarvaerco Ea ct
responding to a stocking density of 50 individudie experiment lasted for 25 days, with biometric
measurements conducteddatySntervals. In t@ntrol group, the conventional farm feeding regime based
on wheat flour and wheat bran was maintained. In the experimental group, the amountesf this feed
duced by 50% and partially replaced with live biBmealy@fioriesndM. micruraultued using 30%
ultrasountteated (UT). vulgariand organic fertilizers.

On day 10 of the experiment, the mean body weight of carp fry was 0,73 g in the control group a
g in the experimental group. Thus, in the treatment supplemented laithtéimebmmopss, the mean
body weight was H@all higher relative to the control. During the same period, weight gain was 0,47 g i
control group and 0,63 g in the experimental group, correspondifoddtinarda34 in growth perfo
mance. Thegnounced relative response observed during the early developmental stage may be attrib
the small size Bf calycifloruand its compatibility with the mouth gape of carp larvae, while the acti
movement of live zooplankton in the water adjuenmhhlkiced larval feeding activity.

On day 15, the mean body weight was 1,76 g in the experimental group and 1,48 g in the contrc
corresponding to a ¥dlél higher value in the experimental group. During the same interval, weight gain
0,87g in the experimental group and 0,75 g in the control group, represtitiragaabthge in the
experimental treatment. On day 20, the mean body weights were 2,94 g and 2,53 g in the experime
control groups, respectively, correspondin@@ld difference, while weight gains of 1,18 g and 1,05 g
represented a 1;fbld increase. On day 25, the mean body weight reméoteedhidliet in the exper
mental group, reaching 4,31 g compared with 3,79 g in the control group, witdreagytiteyea-b
tween the two groups wasft|d9
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At the end of the-@8y experimental period, the mean body weight of carp fry reached 6,43 g in
experimental group and 5,71 g in the control group, indicdbity ar1123%%, higher fimalweight
relative to the control. The gradual decline in the fold difference from 1,22 to 1,13 over time does not i
loss of the treatment effect. Rather, as the fry increased in size, their dietary spectrum broadened ¢
ability to utdmatural pond food resources and conventional feed improved; consequentlyaalthough th
tive response to live feed was reduced, the abselmegbhbdgvantage of the experimental group was
maintained.

The 1,34old greater weight gain observaddhe initial stage indicates that zooplankton biomass
exerts its strongest biological effect specifically during the larval and early fry stages. Replacing 50¢
conventional feed with biotechnologically Bultateciflor@dM. micrurbianass improved the growth
performance of88dayold carp fry. Compared with the control group, the mean body weigit in the ex|
mental group was H@# higher on day 10, 19l®higher on day 15, 19l higher on day 20, 1oldt
higher on day2and 1,Hdld higher on day 30. Theft|84ncrease in initial weight gain demonstrated
that live zooplankton biomass was particularly effective during the early developmental stages of carp
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BIOMONITORING OF RADIONUCLIDE CONTENT IN SOIL AND AIR OF CERTAIN INDUS
IN THE EASTERN PART OF THE NURATA RIDGE

Negmatullaev Marat Ubaydullaev

Abstract.The content of natural and technogenic radionuclides (226Ra, 232Th, 40K, 137Cs)
soil of industrial areas of the Nurata ridge was studied; an elevated technogenic backgrou
near the cement and lime plants.

Keywordshiomonitogn moss bioindicators, radionuclides, technogenic pollatrsigéurat
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ANALYSIS OF HEAVY METAL CONTENT IN SOIL AND AIR OF SOME INDUSTRIAL TEFR
UZBEKISTAN

Negmatullaev Marat Ubaydullaev

Abstract Using the EDXRF method, the content of more than 20 chemical elements in mos
from three industrial territories of Uzbekistan was studied; technogenic accumulation of hiea
ated withreissions from a cement plant, a lime plant, and a mining and metallurgical combine
Keywordsbioindication, heavy metalssespichens, EDXRF analysis.
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Isr (i) swyy dz@ j d3j Is ©Odzdzr d ftslsjdydodz dzts IstsC
[3,4,5,6].

lssfets! y d3BREYHYBS! Y dzB dzin f sdagpsippaislr ¢ 1 (IsSsi2 s -cAedz, i
mMvw ot oUyPinm osBdE@iBtdz N jd&3 Ctsdzdyd Mlsed (HB HFMWwIsE

XXIVE@ ARO% 6 0GO@IH aOWERRIGHH 0 |



hd

ak DDAQAOAG a0330] A o

tcsHdzr 2 RBJdzej eOdzsedudi MEd2 MtsMmisOe MmEkse Mis 831s,03 %) tsdy
COdz yqi7RC® %) 1 ¥olzws siyw ftoj tsB &zOH O h wf i3tfts dzigdy telz] tetdh
LdzOyj dedw, BdZdLSd] € ftye jdede' d&3, ylsts Meaw L Odgts Mt
Enjteyde Ols! yOMmlsdyr d&ddzj teOdz dets?2 ' dzd. [ ftse j dzdat
Syntrichia caninervi s, dtsly@itc ® dzdzts i3 Mdz® L 1© fjatts dfls € €
Cso" d3) CEibdBedymMédds Wsdsd3s HOdzedets?2 Isjtctcdlststed d .

LY L' 3 Y dzy kzB BB CfZytsy2Bdi 5 bEfdls2h sy b
A).r OdzdzOvY ctokzff © wodzw jlsfw wMmdatse dzr d3 tBEZ jt€ GMRdic [ fifl
dzgj dzd i 1 Isdm { dzj 3 dzZlstseo o OldismMW jted d drn dz2OC s dzj
dzj dzdz" d&3d o " BtesMO ] .

[fs 002yt o2fdftsyytskms yd®f w.dl s & st teh
[YdL oS mEsets yj i3 zZsdeseslsmPo B OdEesdyl dEsays ( Pd
tergestina) B &zd ftoj HINlsOo dzj dz" f OteOd3d , Yylksts ¢t
( vd2is.

vBo 32 ys 1
[ na2y2ytslz o2 dfidafoyy i filgf Y2 AsBtetzhjdnen2 2§ 2 2 L2deE

tfhes
w tfhes ( G. [ 1]
3 B85 &7 P(O;'A]I";),BOAJIS A PemmeEne, U J 0 (Ol Grimmia), % | tergestina, %4 (Grimmia)
Fe 9.55 13.3 1.39 9.41 10.9 1.16
Zn 0.0603 0.05 0.83 0.0586 0.0606 1.03
Co 0.0085 0.0133 1.57 0.0077 0.0134 1.74
Pb 0.0191 0.0124 0.65 0.0181 0.0303 1.67
V 0.0537 0.0614 1.14 0.0567 0.0241 0.43
Cr 0.0208 0.0278 1.34 0.0217 0.029 1.34
Ni 0.0186 0.0253 1.36 0.0175 0.0205 1.17
Cu 0.0254 0.0278 1.09 0.0249 0.0286 1.15
Al 8.52 9.64 1.13 8.59 114 1.33
O dzOdzdL OB dzd yr tc OLI@ Qets dztOd; jistc disvirHs | O dg"GRd o ¥ Mh (
(Pb, 0,0303%) d ydqd&so (Zn, 0, 0606%) BT" d&zd€ -L OW 0
mMétsets yJj BB dzsdzse s L O tsH O, Yylsts MmMtsslse jlsMmMisalzjls dz
2006) 6yhgmMoOodf ftedL o sHiMlsa © yJj B3 dzs© M or Btes O3
ZCOLT 90w COC 90)dz" 2 dimistsydzed ¢ do3 dedets {1 Isd~ H
10der Mhdy Ctdzy degsteOydd rtesd30G (Cr, 0, 0340%)
Gri mmia or bidawWlCdSitss tso t54 tdF diplist yipj S ts dz! Qasts HiE) Y d H
fsmMétsdz Sz o dzdlsj tcOlkztey] 9 0O0dZOHd2 o GMdtso dzsd3 Mo W
M fesdLotsHMmMlsosdy dqLoiMmisd. | OdzdzOY MdlskzOyggdlistcj B
Stsydzd ¢ O ( dz2Oftedd3d s, HodyJddw bkttOdhf stclsO o dzj 1
sBl jCI0O) .

vMmMBets2kydst 5! € BsBB2d doyL W HMW et sl dz2d frph@Rod] 2Hids]9:
dzdd EyOMmlsetseo Odzd Hoj tcOlLeaddusd ¢ lars d(ERastEldiy aifc By n ¢
hE2ded¢d (Circinaria, Psora). 10tOdzdzj dz' dg@ 2 tslss
¢ zd3Odzr €) HOdz ygdedzr §|] MtcOoded sy dz' dzr § H Odedz" J .

10 Ikjttecdlststedd s OtOISOEZ Syntrichia cajnd3meur vi
Y dedzr &3 Wy dzr 58 Bj sOdzdzOds ( Pb, Cr, V, Ni) ft Mt
dzOB dz¥ HOdztsf)! Bt OIsdztsj O fts 16 Ig Bt M), Az 3 &S ) dzd " ER dis] St
BOdzr €O, dOfteslsgde, Psora dé&6cipijen szOydzdz ®2 dzd ez
(Co) B MOoadzgjded® M Gri mmi a tergestina (d&sn),
Clsd tjLbd sOIT §8COLT 908 ls, vyt Mishmte dshls! &7
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&zd yO4 Ismw o LjGlyjdokidAlzts fiyls de molststadds +  tsB tSH dzsd3 I &z dzd 9
dets; dz2Of teslsd o, HdzZw COYHB2 ctkzffr 1 dzj dzgj delstse ( dzcC
L dzj o3 delsse Zn, Co) tej § ts5d3ddddeH xS IOMMS teg ¥ BYdsttsO W' @K tsiIg H Jfr
Jotesf J2MEB2 ftesetecORRd3r | CP Vegetation.

RB d&zd3W hvy@RPpdz tsBtcOL 53, 9o twjLbkd SO dMmMmdzj His9 C
ftotsd3" hdzj dedets sz o tsL Hj2Mlseads Isjttedlststedwrn visBj S dfr
HT U O zizPdes ¢ S QEOIsO@dzt) Q¢ figisi s Hisd3 EDXRF BT dzs
MsHj ey Odzgdj BGSOZJJ 20 + dzj df3gd delstse o wWOL dzdydzh = o dH
Ydydj dzls©O B d ¢ Bdifss ddlsdeiOy)d df f SQ @z Mists?2 ydoffisy H S
dzy dzdJ S B@B@ (®I F>LEYe O Isjtwtedbstedd rY1dL O MEBEB
oL sy des?2 Moawerd 1 Isdm {1 dzjd3j degstse i sy Mifsdz f tc

vwe2lfd 2kfh 52 d&f @

1. 1OSSdetsHOIsj dzt dz" § OSIs" (imMfEzsdzdSd uvLB§
Stetsdmg iPztem] /[ / 1 OydosdzOdz! dzrf 2 Ssd3dlsyls 5 +§
URL: https://gov.uz/ru/eco/pages/ | aws (HOIO

2. | SO Odztsor j] OCIsr d §ftMmisOdaso dzj dzedw o My
d tOyd sdipfias dzsctse OdzdwVY ftodetsHdz » ) MtemMse [ €
fts 1 Ctsdzsedd d dL d3j dzj ded C dzd ©3@Is OURL: ¢
https://eco.gov.uz/ru/legislation/index?legi

3. Berg T., Steinnes Eselbf mosses (Hylocomium splendens and Pleurozium schreberi)
biomonitors of heavy metal deposition: From relative to absolute deposition values // Environmental
T 1997.71 Vol. 98, No. 1i P. 6171. i DOI: 10.1016/S0Z6®91(97)001@3 i URL
https://www.sciencedirect.com/science/article/pii/S0269749197001036

4. Berg T. , Hji el l brekke A., R¢ehling . St e
Deposition Maps of Heavy Metals for the Nordic Countries Based on NldSspenhaays. Nordlc
Council of Ministers, 200BemaNord 2003:503JRL: https://pure.au.dk/portal/en/publications/absolute
depositiemapsotheavymetaldorthenordiecountries/

5. Buse A., Norris D., Har mens H. , EBrgpkaar P.
Mosses: 2000/2001 SurvdBangor: ICP Vegetation Programme Coordination Centre, Centre for Ecol
and Hydrology, 200B. URL: https://www.researchgate.net/publication/285616158 Heavy metals_
European_mosses 20002001_survey

6. Itouga M., Hayatdli, Sato M., Tsuboi Y., Kato Y., Toyooka K., Suzuki S., Nakatsuka S
Kawakami S., Kikuchi J., Sakakibara H. Protonema of the moss Funaria hygrometrica can function ¢
(Pb) adsorbent // PLOS ONE.2017.71 Vol. 12, No. 12i Art. e01897261 DOI:

_— Y

10.1371/journal.pone.0189726. | URL.:
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0189726

7. R¢hling ., Tyler G. An ecol ogi tl®68  Mlppr oa
1215 P. 321342.

8. R¢hling i . wvwAMetaldspoditienrini Earopkl: &€stimations Based on Moss Analysis.

Copenhagen: Nordic Council of Ministers NOBD 1994:9.
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I iz PR OBSISOdRO BjIssHISC O Ctsdzd yj Mise j dedats 2
Hdzddzts?2 6 & dL Stokzedzr 7 dzj MsBOj tedOdztsea , 2y«
Slsdesmdlsj dz' dets yJ dzlstcOdzt dets?2 dzddzedd ¢ tsfyls ©9hO] te (I
FLCB?2 BtsOCtoats?2 HtMEd, ftejHj dv dgdzgOW HdzvW 9t
SftejHjdjddj hdedd HsMEd ftod dlzdzj osd3 fmd3j "
o josWilsdtsmisdzes?2 L sdz" , EkMmlsOdztsotdzjwaigjj ¢ eHGrotg elsfdsy
d, dOStddy, dOryHjdd] dMEtdks?2 ojtetsWisdisml
ZOL dzZOyOl! ftedfemMCd d Cttetcj CIsdteseo Ols: fMmna j di3-
tc! W,

[ d&3W h ¢! ) tcBIRY tcB2dzjCMctzdg@is jrtcd Odztse, tsBtej L dz" j HI
sfmd, WkdSydw twOmMftejHjdjddYy, HBeo jtedlsj d dzr 2

A PROBABILISTIC APPROACH TO ESTIMATING THE YIELD OF-BERSDARIDGED LUMBI
CONSIDERING LOG AXIS ECCENTRICITY

Efrenov Alexander Nikolaevicl
Vasilyeva Anna Sergeevn
Kazartsev llya Maksimovic

Abstract A method has been developed for quantitative assessment of the probabilitynoiqrg!
edged boards from round timber, taking into accourtdigaasiheent of the log longitudinal axis |
to the sawing pattern centre line. The method is based on the distribution function of the n
width measured at the log top end. Thg-stimp calculation includes determining theitiavdtinez
ro axis offset, with a shift of up to 10 mm, calculating the width of the probabilistic zone, esta
dence interval for the standard deviation, and finally deriving the target probability. The pr
enables more jfistl allowance assignment and sawing scheme adjustment, thereby improvin
utilisation efficiency.

Keywordsiog sawing, edged lumber, standard length, axis eccentricity, distribution functien
terval, probabilistic estimation.
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16§ SttcOddLOydd ©OMSEtY Ctbaed 7 dj HskOk4 ted Oc
9T T LOHOY Wodw jlsmw tBjMijyjddi Itjslkj dsdz: Hdd:c
HOlsdzr 7 ©OL Bj 6OR, &Oftedhjte, 6 d3jlstafwsH j dgd®@ i t@DC
dj bod ¢t Sl ¢jtdkjlseduyjMSdr §O0LOdk)lstess Bj o daC
bksydss jets foBHBd &ZOW ©f)! MsefOHOjIs f; ©OMYY Isde
tlssets yj dzsteO U&JSBHH%,QSﬁi@Wﬂﬂ@M%rmd¢ﬂwﬁim$mJ
fdzj ninlso dj, ®wsyjls kdjd' "dls! HdAddz Isjn dLteddn,

& 3. [fMtBjdds Ctdlsdyd & ‘st MsOdsse v d@H AV b
jotsds) FEhBErjssfeL By dshis! fodzyj ddy dqLHj ddw

v by O fsHsBd R IjodsksedujmMSdn dzj sftcjH
BOLqelksh g2 MY O WkdS ydd ©OMftjnjdjddy "diedd
Bicj o dz®. [ OdzdzO" WhkdeSydw bydlsr 80jls jMlsj mise j dadzlz s
KOSy | MezzyO2der 2 SO0LOCIs]ts aBL®5x®BGB fdsj ts§ dzd W
tdlsdi0 djydls MOodsj dzdj HolkR fdleE®Yd:tedH jyQ dalsdet
6j Odz dzgs?2, SCHBSEHO Bd&zO Mdsjh j &z0 O dzj C s bsmtﬁ o j dzg
hjdedj HE 10 &gk, Ut Meslke jlsMmisokjl sdfdudy-& ¢
YoazO tsfftejHjdvjlshv bpda&p EE@CWEWJ@$@§@%%9$W@q
cOodetsds 10 o3, d of ydfmdw jlsfmw ©OL dasils! gj yHl 1k
SOC dzOL " 9 O d3ts 2 Oodjdads)widsod@sdr(ds, dztse? fLidsjdel | dzOn S BlstStetsa
HESMCLO s teddlsjsO. [ 1]

[Odzj j, dMitd LY §dzyjddzs YeEdSyds ©OMY{Ej+
Hdz" fMtcjHda CoOHEBOdY) MSSEt ©IsC dztsdzj dzed™ h ded dzr  H
fescdsL 0. 10 L OGS d ydlsj dmdm gk offjns deizPes e jj iyl &
LOHOdzdzr » EmMdzceodwr wWOMfddseSd d o ftjHjdZOR {tcc
Hdzddze dzj dBBjdeij 6 5. v OCt?2 tlOMyYyls HOY Is odsL d3tsy
HOlsdzr 7 H &Mkt dist s jelasdyemo@s ' § sfisOo  ( ifs j &k
EmMCd 65 Haddsj dqdzd dLBjd'vw fstewHsS of fdhseCd
[H&OCtE MdzjHkjls Eydlsr 80!, vyt ksydshl! - § sdt
a Cstese, SCtHtgBlsS ezste daeddas jf hEd § GOC Isdr
dd 53 sSldetsmwisimw: o OtdOBj dz! desfyls! MBjEO (s
CododL dzO0 Mo sdkz®, O kOCy,j bksydshls! MOd
he dzdzsezls Brls! oCdzs yjdz o tBh ke WikdS yd
fsftcQoatsydsr » Si WWdydjdalstse, yYlsts Lhj dzOJ
dedzr &3 Efdzse dwdzs. stetsdsy btsets, oy Hisztsy | Ktz
o MdMmisjd' OoltdkOldL Jictss Odzdzgse &5 6 BRYY s O
fojHftedwisd?2, §jtjtcOBOls 90 da L dm@ydls,
OCkjedfisdCodd. [ 1]
SHdzd 3 © O dzf RO Y sigldy v § thf iy s Odzd W  H
dzJ Hdzddz" , dets d hdtodde § sdezyOj o

fOOdjIsts. Skt ©OMh Jqt-j s ©
KsEde®I cets CkkcO LOHOYGEEISJC
ftcd orBttcj tOYddzOdz dg = Mn j &
skjlbtedyui MSdr §OLO®) kess ,d-ylsts
1 @ tsdpjOflsts ts sl jil€ fi) I8 deP'C O L di3j B o .
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d dzd o3
tcjL iz
Yy O " asHO BBtejLd » HtMsS Hdzdds?2 6 o, Ezyd
ISlOetsdzd ydd BIs Hyljtddddzdteso Odzdz" = ftSHRSHBY, |
jfjdz tdMCO daj f sczyj ded™ flsOdzH Otels dzts? W dzd dz'  ©
B3r tOMmMStetsw. 1tedd3j daj dzdd WEdC ydd dusQ ifdf edgste jsdzidd
O Hdzw MtejHdzj CoaOHEOdYj MEBse IS dztsdgj dedw tsB§
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Yyt e j ddets yJj dedes o Emdzse dwr toj Odz' desets ftetsdL
t OLtcOBBSIsOdzdzr 2 0Odze tsted Is dgzVv dztoydgjlsH ter] "W teldOC i3 frplisHt tfo e
MsMisOe j MdMmisj d3 EftcOodzj dzdw COyd Misotsds d f dzOdzed tets
sBl Y Bdegsets " atsHO COydMmlse jdeder » §  dzsdBOIsj tocd Odzts o,
dzd 8 1 C sdes 3 yjj M.C dk O dp' sz jOL hOdsjj df Mfdzj Hise Odzed W BsG zls
BsHjdzd LO Muyyls oCdz yj dedv Htsf sdzdzedIsj dz' dz"@ = W OCISts
HdzZw OoalstsdOIsdL Oydd or ydmdzj dzd 2 .

vwe2lfd 2kfh 52 df @

0. 0., sklgEsooddj lof R tH @ ki ds d3C
soCts2 // (167 DO/ dyibrg/REHS2/ATI6 2 4 .

1. s0fIsj dzC d
fddzse¢j M Bt
20241-152167
2. s@U’ISszQq’dz,q dMdzp y dz'l Zzd f zls Oo s dz® tsBI j dgder 2
az¢ ddz, 1 l. skdzdC 900, -Isg -~ndgd yj < O dzé
Cﬂsa‘n@lﬂs; &z MSsets MsMlsOo O, OMY dtcOdzls
Ucfud3. 1. C. J(DIzd3(D{Izt’rjfr]l‘,lzJ]SHtSf:iJs@lsc,(Dtdig)J O das OB tsilsdzL © 2
[ sMCONQOR 2 Eds.H,O0 I 1 )visdzo GBI IR  toj +
9 ts

fl 56 tc O dzdf dzpatzdz@R o tp jdatidg st ls o 3 Gz2z5 f
1061 EDN LWQONP.
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1 Okzyder 2 tokzCwseassHdIsjdz : [ Oh j oz

COdZHdHOI IsjrddyjmMédas dOESES, HBYjdds, HBYjdls CO
ALITJu 1] cujoOmMsfsd MEd2 ctmiz

IS By 20l ©OMMBOSLds OjlkMY LOHOYUO o
ktcOjCltstedj2 Bekzyjddy M) dhftd Lo Oddj &3 Bk
Nddze edBtcdHdzr 2 fwsHAatsH §& WttdOdzdL Oyddzy §€ &5d dzd
h jflses O ¢ d&OMMduiMSdn ojsWisdshlsd & d&sHj djs2
CkdS O dz0 LOHOdd"Y (I RT). ltsojHjdts dqdidlsoyd
o' BBC] odbkOd dF & OC jizlsOxhO dzdiLjQ Hds SsELisO dzdi

fsLosdzd dzO MEkh jMmlse j dzdzs s Mdls! Issydesmls! 4
ROC ko jddydkOfm' Ht 0,86 ft MieOodzj dd® M O,
OHOf Isd o dzts ¢ & Wi fBteodzizifdadfsy JemMd § SL o sdzd dzs M€ &
HisfMisdy j dzadY yYj dzj osets kZtesodg? dBOMIsjteMmlse ©O, dzO
[ &3 hyGc! 5OHs@fflsca detsj tBlEYjddj, JBJlsOy(sdadzts]
LdzOdzd 2, Isjtstedw ©lIs¢ deH jOdz’dzO L OHOdzdvY, c6dBtcdH

MODELING THE LEARNER'S COGNITIVE PROFILE BASED ON THE INTEGRATION OF
PROBABILISTIC MODELS IN ADAPTIVE SYSTEMS

Kotovshchikov Ivan Andreevic
Scientific adviser: Mashchenko Elena Nikc

Abstract:The paper addresses the problem of increasing the efficiency of adaptive learmng
ment using simulation modeling methods. The authors propose a hybrid approach to studer
modeling that combines the advantages of classistprobablels: Bayesian Knowledge Tracing
and Item Response Theory (IRT). Simulation modeling of the learning process was carried
sample of virtual agents. The comparative results showed that the integration of thentiyoile
creased the prediction accuracy: thR@O@netric increased to 0.86 compared to 0.72 for BKT
for IRT. The application of the developed adaptive management reduced the number of ¢
reach the target knowledge mastery183er%.

Key wordsadaptive learning, simulation modeling, Bayesian knowledge tracing, item respons
model.
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Jlrrrlekzmzcadwvrs BOMhIsOBds?2 yYydWtctse 2 Iste-OdziW t
HO € Ctdyd fydd daj § ted tets o lzapicdzd Y J teiimiselz®jdzd 1 dp@igpp dadiziz
CO ddzlsj dzdzj SIszOdz! dzr = OHOfIsdodzr » tBEZYOE hdr Mmdml
(cf Olsj &30Isdud MSE sy dBsH] dzdtetso Odedd , ydMmdzj dzde'tsj &Bd Is
HIlsfw ¢ LOH@ugisztsﬁiﬁl@EﬂsgisGZMﬂujsanq’: BsH jdzj 2 € 56 dzd
HdqdzOBdy) MStsets EftcOodzj dgdv IstcOj SIststed j 2 B Hsyj dad W
Mw Hoej] ojtoBWilsdtsMmisdzr | BsHjdzd: BO2JiMttemMitj] Blsmd
d bisttdY BICdZdSO d&ZO LOHOdwY (Iltem Respom®se Th
Ccolze MmMdztsy desMlis omjr fwOCIsduyjmMédrs LOHOYJOe O
MEddd d daj EZudilsr o O¥ls HJdzOd3des Y tztdmptshiyfiglgd Vo L oz
Kjdz e dOmMlstswh jes dMmMmdzj Hse Odedw wWodzv jIsfyv tsOL tcOB
HJj dzd , sBl JHddgwe M j2 HJqdOBdYiMSd) Met2Mmise ® BKT
LWWjiClkdodesmisd OHOffIsdodzsets EZ§f tcOo dzj dzd v .

1ruvPrBuoofrllyyefmwddtsy jdd 2 ftSHaBSH BOLJfflsmw
f OcOlsses BKT d 2PL | RT. l CdzOmmdyj MEs2 dtsH J dzd
i fcQaddze 1 02 MO dO thdse] dhisstedd BGlsgjldtse
shdefd s), O LOjd& fitjmudlsr a0jlsmv M dMmfsd L
P(K (t+1)=P(K tHP(L K _t ) ) Lt . ] Holzrf OtcOd3j sted yj ME 52 dBH,
M smtse detsMis j 2 MiskzH j-gids O L @H O dzdgfO jisdigy daizts @ fyls dyj S
P(X_ij=1]ad ji-dEM)/)()1LfF0@Oiik) stc]j HdMSted &3d dz2Oyddi -L OH O
GteOydd L OCdzt yojlsmw o Istsds, Yysts mMetstetsmis! sBlzyJ d
Motslse jlsMlso dWH i My dgesisRd LPBPY] IjSCEMNj BBz EZtoso dz®
tcOLodlsdw (ZPD) . bolststcOdRd Htoj Hdztsy j dzgO Mmdzj &z h OV
dzd W Gtts_ i9jd teils z O dz' dals LSO HGsdadHdj:dzls ©  dz@

t_ij=t_max/(1+efd_Hd_j)) ) (1)

GHJ Tdhorafjd ©zOdz dzOvw Isjtstejlsdyj MO Z3DHsteOfickzsb
Ce1 WWdydj dels, tojekdzdtelze h RN dozds(n sz 1 1S @@ dsPw ; sfd:
M dzsMmis! BEyYyoOs M pEigy, | RJJ diePo Asjfnddw j ©lz0C ts§ dzj dad
sOdzdzr 2 ftoescteORBdr 2 SBfdzj €M d2O wiLr¢j Python
fosWwWddy dd VWstedsdtelzjls ddzHdeo JHEZOdMz! dzr § t6j S t5d3d dzH Oy

grRAfCULIULV? Buow ryddgusf s®OjtedW¥WdEOydd t©OL ©OBBISO
tcOISO Br dzts fteso jHjdas ddizdlsOyddadetsy ( d B3z dzv y d s dadz
&0 MmddalsjIsdyd Méts?2 orBtsteCj. 1 COyjmkseaj Bl jCIO
06 J dzldzspO s (Mt MW ) , o fsdzdzv s hdrn Y tsMmdzj HisO Olsj dzt dets s
tcOBRE Or dBIISOYydtsdzdzsets + C MY jtoeddzd dzels© dzOIsj delsdz §J
GlJdzj cdtetso Odzd ! dL detstedzOdz! dztsc s to O Mfif Moty tel df fltg wad @ dzO
HOdzdzr » Bl jd3sd3 37 200 LOfdMj22 tslse jlsse o ptelslz Od
detsfisd dsHj dzj 2 ftesecdesL d tetso O dzdRO Q, dz@dedcu r afiptiizs deff L Rsl
dz" § tjLkzdz sOIsr MicOo dzj dzdR'T , ¢ de@jfnte(tufij Jmis JdeR 5 cdsts HEj @iz d
Tracing (DKT) [838] d t©OLtcOBBIsOdzdzs? <GS dBtedH dzgts?2 dt

vBoa 32 ys 1
vsMBetsyts2y s onydkz2cetsflskz?2 dzff jy &3y ¢ tmd H

’[B”fg;bdzt;';m AUGROC, L. Accuracy, % RMSE, L.
s z0MmMmduj M 0,72 67,3 0,50
#lsOlsdyj MS G 0,78 71,9 0,45
Deep Knowledge Traci 0,82 76,1 0,42
(DKT)
L dBtdH dzOW L E 0,86 78,8 0,39
tcOB . )

XXIVE@ ARO% 6 0GO@IH aOWERRIGHH 0 |




Ak DDAQAOAG ao330] A ]Q
)

tdLkd sOIsr 1 CMf jted dizgd degstse §f s5C OL Odzd, yYlsts cdBs
CazOmMmMdud MSdy dL sdzd tetso ORAOL | Iz aijsded daff dzfiff s ®©L O)s § 6z
Hdzw BKT d 0,78 Hdzw | RT) d sRBGGHA IS0 ,dB]R)tets ] tdsdyjo
ydwWw dBsHjdzd o Odkettdlsdyr toj § tsd3d dEHEOdgd{wfj fiplgfouts fhts@ cott
dzj sBRrsSHdM' 7 o dtelskzOdz desdsk OcG j dzlslz Hdzv Htsfylsd ) J dzd
l 18,4 HEts 12,2 LOHOY, f§wseorfmde Ijd3 MO &3 Isj o3t

RI[ [ Cczri/GLricOB 5Is OdzdzOW ¢ d sdps[HH jdzDW B K] TicHsIW BsTdzts i) ts Ciz€
ftejHdSCIsdo dgze Issydetsfyls! d ftwwOCIsdyd MSks fteddii dzd o
dedvw . sdfujo' & ftjdizh jMmisotsd dtsH jdzd §jtjH -cdks
mMCoOw ddzlsj tetf toj Isd teb j, dstafisles ff(SE xopsidavijnsa flteets oAsH d Is!  H j
sBEYOs h jetsmw. |1 OftOodzjdedj HOd dzj 2N da dMmfgdzj HEse
ceOydq Mmidqdj?2 tekyjddy §t &sHjdd VARK [4] d
CocdedbfBlatsR@izL Cd [ 5] .

v Bfsdzy " 52 df ¢

1. Corbett, A. T. Knowledge tracing: Modeling the acquisition of procedural knowledge / A. T. C
J. R. Anderson // User Modeling anddas¢ed Interactiorl994i Vol. 4, No. 4.P. 25278.i DOI:
10.1007/BF01099821.

2. Rasch, G. Probabilistic Models for Some Intelligence and Attainment Te$t€hiGadrasch.
University of Chicago Press, 1980 (origi 196Q).

3. Piech, C. Deep knowledge tracing / C. Piech, J. Bassen, J. HuAdgdertes]i¥ Neural |
formation Processing Systems (NERRBT Vol. 28i P. 505%13.

4. Fleming, N. D. Not another inventory, rather a catalyst for reflection / N. D. Fleming, C. Mill
Improve the Acadeiny9921 Vol. 11, No. 1P. 1371%.

5. Sweller, J. Cognitive load theory / J. Sweller, J. J. G. van Merrienboer, F. Paas y-Education
chology Reviein20197 Vol. 31i P. 2612921 DOI: 10.1007/s10&EB094655.

E R. . ostlstsahd!

XXINhternational scientific confefeme®/.naukaip.



ageEOeO GaAEOel
dzOu\(DdzJ dzd ¢ s
5] cubkzteckzlsy RIRdAgjWIs? & 1 ¢

I sk yfkOls! | tG(Dfr]fr]d3OlstGda OF s v k4 toiPe EA) 'dzd © t &
o] MeteMOdd st Mgt St sscts dzj HsosEs COLSO
mMazzy B MdzOB Y § ded W : dZJfT]SlSJStGJdSJdZdZtSfIJISJ f sfls @s
Hgdzdtetso Odzdes s cwOWdStse §oMlsOoss d §jsYsd
o 0dzdw tOBBIST MdzeyBr MdzOB Y JdzdwW: o dzgj Hte]J dad J
LOf OMmMse, MdderttsddL Oydw fsmMisOoatst M € Odzj dzH G
otsdzvtls fsor Mdls! dzOH | ¥ dzts nlsdsd diffde@Befsjodads” , fifipQQ
fOffr ®ROL,jtdOdkse dgO § dztsh OHC j .

[ ;3w h ) 6! yinds@isiieieded § Mistets d Islg g dgdsa JOf ¢ RO Istg ve i 1Pz
kjd' dz 7 &BOljted Odkzso, bkftwOo dzj dedj L O §in@fffAsdidlz’ .

IMPROVING THEANNING OF RESOURCE FLOWS IN THE CONSTRUCTION OF AN It
Vazhenin Evgeny Aleksandrovi

Abstract:The article discusses the organization of supply and managéenehtresources in the ¢
struction of an indoor ice rink in Tyumen. Typeakpmbsupply services are analyzed: untimely
ies, lack of operational control over balances, inconsistency of delivery schedules and prod
Directions for improving the supply service are proposed: implementation ohdidgdalsaoquimiz
tion of inventory, synchronization of supptlescesitstruction schedule. The proposed solutions
increase the reliabilityupfply, reduce downtime and minimize excess inventories at the site.
Key wordsconstruction suppiaterial and technical support, logistidding materials, inventony r
agement, supplies, warehouse facilities, BIM, ERP systems.
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ENGINEERING FAULT TREE ANALYSIS METHODS IN THE ASSESSMENT OF TECH
ENVIRONMENTAL RISKS AT HAZARDOUS PRODUGQIIONFAC

Savin Matvey Sergeevic

Abstract.The article examines fault tree analysis (FTA) as a tool for quantitative assessment
environmental risks at hazardous production facilities. The regulatory basis for applying tt
Russan Federation is disclosed, the principle of constructing a fault tree through AND/OEB- I«
scribed, and formulas for calculating the probability of a top event and determining minimal
vided. FTA is compared with failure ndoeléeats analysis (FMEA), showing the strengths arst v
es of each approach as applied to industrial safety declaration tasks. Special attention is pai
of digitalizing the method, namely the transition from static trees  Bggasin anodels integre
with continuous environmental monitoring data.

Key wordsfault tree analysis, FTA, FMEA, industrial safety, technogenic environmental riak,
tion, minimal cut set, risk analysis digitalization.
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INFLUENCE OF GEOMETRIC CONFIGURATION AND MATERIAL ORTHOTROPY ON TH
FIELD STRUCTURE OF A MUSNANIRUMENT SOUNDBOARD

Efremov Alexander Nikolaevic
Bakulina Valeria Andreevn
Artyushenkov Daniil Alekseevic
Miroshnikova Ekaterina Ruslanov

AbstractA numerical methodology and results of wave field analygidliéor dgonant soundidsaf
musical instruments subjected to a concentrated harmonic force are presented. The study
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finite element modeling in the frequency range from O to 1000 Hz for soundboards with rec
and complex contours characterisjuitar and violin family instruments. Physical and mechan
ties were varied from isotropic to orthotropic with pronounced elastic anisotropy. Eigenfregu
plituddrequency responses, spatial distributions of vibratiomd/elndityegral irregularity coefficie
vibrational energy are calculated. It is shown that the transition from simple to complex geoi
gether with an increase in material anisotropy, leads to a higher modal density and smuaett
tudefrequency response. The findings confirm that contour complication and orthotropy pror
form energy distribution over the frequency range, which constitutes a key factor for the for
guality musical instrument timbre.

Keywordsnmusical instrument soundboard, wave field, eigenvibrations, finite element methed,
ometric contour, ampliuelguency response, energy irregularity.
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CONSTRUCTION SCHEDULE MANAGEMENT FOR THE ICE RINK IN TYUMEI
Vazhenina Olga Afonasyevi

Abstract:The article discusses the problems of meeting deadlines during the construction ¢
rink in Tyumen. The main planning methods are described, and the key factors causing del.
Specific measures are proposed, which areatn enamfied current work schedule, allocate time
for complex tasks, improve coordination between contractors and automation of constructior
These steps will help complete the facility on time and avoid extra costs.

Key wordsscheduling, schedule control, calendar planning, Gantt chart, critical path method,
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MEBets BsH| dzdtetso OdzdV § 5 O tdasds,3OUs @ © wzjsP dzp d@a
d. [Mmoes] oded BOdzdj & H [ dlailsigise us@ap dglz" t=if) dztsio §izk
B. ltwedosHWIMY Efdasedw dn ftoddj dj dzdw o st
hjded?2, dzOdzdydw sfid fig lOf of IsY te tsfls dpdassty twiasAdsd  ff @
ZOyd istsmls! ftcOo ddz' dzgsets o' BiSteO® BsHJ dzg
fsy OQdzsets ttdMEO. 1 8COLO0dRO tsd BO
o OdzdztizB 2 Bp pL BEPMHdzsMisd d o HsHiIse jwyyj
dscts L OC tdaQ it j2R2dzd0ny). iS008  t6 j162d30 d3j dis-
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Iy f ygfte,B BOlj BOIsdyj MSs] dBsHj ddctsn@d
j ®@sHjdd, sy Otd 2 tdmS, 190SEzOYydw.

SCRITIRIRE S -

ON THE METHODS OF MATHEMATICAL MODELLING OF FIRES
Gertsog Evgeny Alexandrovic

Abstract:The article discusses the classification and application of mathematical modeling m
which arbased on the current regulatory framework of the Russian Federation. Special attel
three main approaches: integral, zone, and field models. The article provides conditions for
depending on the characteristics of tliteprotgect, the volume of the premises, the presenae «
tection systems, and the complexity of the layout. The importance of choosing the right mo
the time of blocking evacuation routes and assessing fire risk is empindciz elnidrestrates the |
of mathematical modeling in the development of scientifically based fire safety measures anc
compliance of buildings with the requirements of Federal L-&& Nated2Bily 22, 2008, "Tech
Regulatianon Fire Safety Requirements”.

Key wordsfire, mathematical modeling, integral models, zone models, field models, fire risk, ¢
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JHdd §] fttOoaddzO fttseojHjddw twOMydlstse o Bzd 3Ptz
BOIsdyd MSdr &BBHJ dzj 2 .

Ajdzn s dz2OMmlsswh j2 MksOIls! d wWodzw jlsmqw MmdMmlsj &kOIsdL
f sy 0O, ofwodzjdedj dr BBdOMISd fHftoeddj dej dedv d By,
fsy Otedzts?2 BJ LY OMdesfisd .

[ O j B3OIdyjMSsf i@ dzf tcra QP dzv jIs MtsBts2 dMY t
d Odzesstcdlsdice Hdzv fdmMoOoddy HJEZOBJSId ttOLoadlsdw
COL dztsy jdzgdv d otLHj2Mboadw dz@ dzs Hj2. [BHjdd fii

@O j cdfQrsaf,cse sydz” § tjh jdedWw L HOdzd?2, tcOB tslslz
MsydOdz dzr | W OCIktster, eodzdqwehdj dO 1 9a0CkOYd:H .
ltcOQoaddz' dgr 2 o' Btstc disHjdzd B My jydeoOjls HtsMmists
edMSC O d of BBy ~sdedsjdaySL dRy diisfEimigst & d M kzd 3 § dad © .
e dzZOMmdes Hj2Mlsokzeh j2 &BilksHdSj, ofmj §toedd3j dgv
ctelzddfr [ 3]:
1. RdzZsjGetOdz dz" § BsHJ dzd:
- o HdOL dzOyJ dz HdzW LHOdzd2 d ftsdzjh jded?2 fto
sBi j BO;
- fedd3d dv s Ismv,  GjGndids iedte @Bifes d Ledge d d3f ) . OL d3j |
- dzgj Eydlsr 908 ls twOBBlskz Mdmilsj 3" fHeslsdo sHT dRBdes?
[Mdztso dzisj { idfjtafeliid §isips osO My j sts0 d Od § o' udhd
1 4 H s Milss@l4ctOzd yJ dzdzOv  ted d3d dzd dztsmis! d kMt H dzj dzde

UHTEI'PAJIBHAS MOJEJIb
CTPYKTYypa
OCHOBHBIC YPaBHEHHSI JIOMOMHNTENBHBIE COOTHOMIEHHS
MHTErpaibHON MOJETH MHTErPAIbHON MOJIENIH

Mopnens nporpesa
OrPaXKIAIOIIUX CTPOUTEIBHBIX
KOHCTPYKLHUH

Monens Monens razudukanum
FOPCHHS rOpIOYEro Marepuasa

Moxaenb TEIIOMaccooOMeHa
YE€PE3 OTKPBITHIC TPOEMBI

Axanemus Iocynapersennoii nporusonoxapHoii cixyxos1 MUC Poccnn, Mockpa

2By tsEyHMmBd3t s5BY daff § ¥ o3t

2. 3 tsdzdzr § BtsHJ dzd :
My sd L s siw Hdv §sdjhjdd2 M skdshdsd dogs
- fsLotdzwsls wOLHjddls! fdihjddy dO Ltd @ o
HT 3O) ;
- L WWjCkdody ftd wOMAESOn B @GS stEs | ZOdAsBj Mt
tcOMf sdzOc O Isfw dzO tOL dz" » ktotse dav - .
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CTPYKTYpa

OcHoBHBbIE ypaBHEHHS! JlonoMHNTENBHBIE COOTHOICHHS

AL 30HBI MHTErpaibHON MOJIENH
HPHUIIOTOIIOYHOTO CIIOS
OCHOBHbBIE ypaBHEHUS

JUTSE 30HEI
o2 STHBHON KOMOTHCH Mopnenb Mopens razudukamum

FOPEHHS TOPIOYEro Marepuaa

Mopzess nporpesa Mojiens TenaomMaccoooMeHa
OrpaKIAIOIIUX CTPOMTENBHBIX 4epe3 OTKPBITHIE MPOEMBI
KOHCTPYKIIMIH

Axanemusi ocynapersennoii nporusonokapuoii ciayxoe1 MUC Pocenn, Mockpa

d42IsrRf BsBY dzf J 3 d3¢

TMOJEBAS (T ®OEPEHIIHAIBHAS) MOJIEID

CTPYKTYpa
OcHOBHBIE YPaBHEHIS HOHOJ]}]HTCJD’:I{E:IC COOTHOILIEHN ST
UHTETPATBHON MOJEIA HHTETPAITEHON MOJEIH
Mopgems nporpesa
Mogems Momers ra3uhuKaInm

OTPaZK TAOIHUX CTPOUTEIBHBIX

4 TOPEHUSL TOPIOYETO MAaTePHAIIa

KOHCTPYKIWH
Mozems TypOyIIeHTHOTO Mogems pafialuOHHOTO
TEIUIOMACCOOOMEHA TENIoOOMEHA
Axa Tocynapcrs H OpOTHS 0n0EAPH0E Caymie M C Poccan, Mocksa

g2t f &y eBY dalf j ¥ dst

1 J HeMis@lsas® L i3sy dzts i ls ! ssydese s kZyjlsO Mmdzsyd -
Gtstej dad W .

3. 1 tdzjer j 3tsHj dzd:

- kdzdeo jtemMOdz: dzr 2 BB stsH, fJteddzj deddzr 2 o d&EBr s &

- BiMdtco Odz dzO tejh jdedd EtcOodzi dzgd?2 MmisntcOdzj dzd W
sBl jJ BBOR;
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- cffr]l]’tsdzJLIlesan Hdzw Bl jCltse Mdztsy dzs?  f dzOded

dzlstcts o Ostcdlzdice , dzjusH @dzed 20 MIs O difgls § tis@ dzPtsB - &

lslsqatsl]’tsthGdzf” mdmisj ds.
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Bl JSIsOr oBLEBEOdY (ddBt BddL SCdd ¢
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0] Coslsster »n o dOMBEYEEYj Ml ey Is fiplOa b dPr Is fH]
dz mMse [ 4] .

I Bd&zOMIs! Htoddzj dzgj dedvw dRBjIstsHBBe dBsH | zdtese Oded W :

- ddzlsj cteOdzr dz" | BBs H | zBISTRAPhySIeIBFANAZRBTRY, BRANZ dzd :
SAFIRUniversitdeLiege VOLTRAPhysibgl dzO~ sH W Is § @ dsd@ifde] difdicii HAf@c s ] € Is
d Hdzvw Bl jCIstse M &BOdz &i3d fd3jh jddwvddd ( ME zOHT ,

- L tsdzdz § B3 H j dzd ( OBRAKZSIRBBRANYZ CF&IHASTAAIST 1
ftoddzj dgw & Isfpw  Hdzw tsyJ dzCd EMdzso  DZOKBDPE HO P dds st
90Oy dzes kZydlsr 9 0Olsy MlsteOIsdW S Oyde fHtoesHkzCIstse G tstej dz

- fsdzjor j dBsHj dzd (FRSINGT kadhelatdtirg EXCotmpufi TRMARTFIRE
FSEG i dzj sB A tSH J 3 H dzW fdztsy dzr w mMestelzy § ded 2 : Is 5 t6 ¢
Is tc © dzfn § tdiddsodz” ~ff WHLL j d3de' = f OtcC s B¢, 9" Mtslsdz" = L HOdWz
syJ dzd Is ! Hg&ZOBdS kz ttOmMftesMmisteOdzj dzdvw H'™ B3O d Isj § dzts

vsO0Cdd3 tBtOL 53, orptstc B IssHO dBsHj dzdtetse Odzed W
sBl JCIO, Jjets W kdfiwy ddis dsthyis sdgtizdiEs fiisjL 2dzG\pgGidzd tc ts o t5 y dz'

RIJJCczrfBr

[ Olsj B38OIsdyj MS 5] BsHj dzdtetso Odzd | f sy OO Waodzvwj
f sy Otocdets?2 BjLtSf Ofdatsisd . J Mtstslse jIsmiseadd M HJ?2
BsH | dzdtetseo Odzed v fdsdaldsjOd 6@ dizvde'Isjinw  wdeddzdz” § 29 @ § sdzj o
SBd&ZOHOjIs BitjHjdzjdade' B3d Gtoj qdskzh jMlse Osd d GO
HdWW Jjtej dzydtetse Odedetsc s f tod d3j dzj ded v .

Rdzlsj cteOdz! dgr | BsHjdzd BBBiMjydeoOsls §gkfsadRE
dzj Bsdz! P 82 f dzsh OHd. | tsdzde” §J BsHjdzd fsLosdvels k21
sBh jMise jdegdz" » LHOdd?2. 1 tsdzjer j dsHjdzd weodzwe Ismw
sBl jClstso EZdzgdC Odz' dgts?2 Oterndlsj CIlsltelpr .7 dey fijkdjpsas. s L

vsO0Cdds tsBtOL 53, CtoOBslIsdzr 2 o' Bste BB sSBHO dBSH,
tsB tsfdzts 9 Odzdets fls ! tcOmMylstse sy Otcdese s tdMms O, dzts
LHBB9 ! W dz6 Hj 2.
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2. 1tedCOL [yy t(fimdd s 14. 1bd2@2Xftcjb] 40 degf ¥
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tctseo hjosE@®pOBEMIsfse jterndsMisj 2 Ctdzjy ftedBBE
hdfdadSsots?2 CttotosL d s dagets ) ly o C sk tofiPls drd j 1 IddOm 1
fted BJMyj dzlstctsotsdy otej L dzsd3 W OMsdzdzesds h dzd W ts9 O
Il MlsOls! § 4t Hdztsy § dzO tedfjidg Hals PUD dAf & ts af fnHnpdaizdi s § €
Lizdz sOIsr d orf fisdzdzj dz OdzOdzdL o dzdWw dzd W Is§ n dzt®d
daq e "), MEsEsNsd @YJ g w s dd)sadd g | ol -
o OLYEMKY) (d §shistesj d BOL) BOBJU)MEd) BB,
so twjyddse tBtOBtlIsSCd f WOCIkdui MSddd tj sk
Jtendatsfylsj 2.
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stedzr » fsHhdfddSse wWodw jlsmw EkMmlsOdatse dzj dzd H -
df dzd ¢ s9, yYbbts btejlzjls {tesH D" jddats Iscterishy ddgdH'ts
-sfzBdzd S s9o Odedz" | © dzOMlstswh j2 MmMlsOIss j toj L kzdy-
fsdz L so Odgr ftod MsMmMisOoadzjdedd Isjrmdesdzsedyj M<d
h dzdWtso OdedY ftod dLCEBIBo dzjdedd HjlsOdzj?2 ftodBts
[ &3Wh e Y usiipftstedz” § G tsHMNdfdedCd; otejL detsy N -
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Jton dzsmisd ; HBtesY O COyj ddw; h jtosa 5o Ols tsfls-
Oyd; otjdw or 20Oy do Odad VW .

EXPERIMENTAL STUDIES OF THE EFFEIOROSE SHAPED GRINDING MODES ON T
PARAMETERS OF THE SURFACE LAYER OF THE WORKING SURFACES OF INSTRUM
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Tregubov Vladimir Vasilyevic
Romanov Vitaly Borisovic

Scientific advis&uznetsov Vladimir Anatolye

Abstract The authors of this article consider the problem of ensuring the height parameters c
of the working surfaces of the rings of instrument bearings made of bear@sisteoircsia
110X18MbD, when processed on circular grindeenteitiess mortise shaped grinding.

The article proposes a methodology for conducting experimental studies, as well as presen
analyzes the influence of the technological modes of abrasive processing: cutting sjeesd
speedS) and nursing time (t) on the height roughness parameters (Ra, Rz, Rt) and mathem:
constructed that establish the relationship of the parameters of the processing modes. with
of the roughness parameters of the tigddeds

The analysis of scientific and technical research conducted by the authors allows us to state:
- one of the most likely ways to ensure the quality and performance of instrument bearings-is
mal processing modes for instrumengh@&ags, which requires continued research in this field-o
cal engineering.;

- the experimental research results published in this article can be used in the preparation
recommendations aimed at improving the qualitygohdghiadimanufacture of instrument bearing p
Keywordsinstrument bearings; mortise grinding; abrasive treatment; working surfaces; racev
undulation; cutting speed; transverse feed rate; nursing time.

1 G4 B2y

ltedBtstedz j f SHEY difftezffBjddz"nsdldchsy o Mtso toj d3j dedzs?  f to
MsCd2 bktttseojdz M kzEOOyYydtsdzdzr = R OtOCIsjtedMmisd ¢

[ desesdzj sded?2 ' ls fsCOL" 90jls, ybkts OSCdJ + <My
COC hizd3, dHdaelecOldy dzd istsd MtesS MdzeyBr HtodBtstods =
COyYyjmMlso © tsBteOBBISSd dr ttOBBYdnr o jtocndesMmisj 2, o

[ d&zv HEtMisdy JddY dj sBrtsHdBsets COyYd mMlso O dizd ¢ tets
34 dzv j Isfigw Olzdgd W OB tcOL do dz" d3d SCtekzecOdsd [ 3, 4, 5, 6,

IMmMotsjdedy dz0er Cs9 bkftcOodzj dzedwv Htetsyj Mipsdz h dzd W
Moslse jIsMiseaze h jets ddemlstckzdzj dzls©, L odzdls EdaEzy"d
fsHMdf dzd € s df whsfjde/dzda diictdstodoLse sH flsoe J .

10 bijrdtsdtedyj MEs2 BOL] [Iitkr @Bscy ©OFf.ydsey @
sB dzOMis' ) ljteisaJHszf tcOBtsSlsT s tsBtOBBISC] Otz
dz ¥ tslstcOBBISSCd Isj n dsdzbfgldto tfdety HD @G tsg Arizdizts 8 S ts B[ J
o 0dzdets] HYsdzEyjdedd o' Msitsets COYIiMlsoO h jtesrnso Olst
ftod BjMyj destcsos? BBtOBBISS ] otcjLdzr 3 WOMtsadz o3 b
dzd d .

]l sHGEtslstse € O+ € it t¢ twof gy fatled@elz’ dzr = dMidzj H ts¢
sojHJddw dimMmdzj Hise Odzd 2, Bj IssHEBA dzj L 9 d
dMkdtsC 1) o SCwsddujfmlsaj 94 hlskS d odk
s dzdzj 20 dGJ &g 2 BisaIS RIS fighs@ O5 81 5 L dzO
jdzdj ko jtHGMIsd o' f sQpepsQ@m: M §dBshi s I
Oy Stsdzjy Wodwjlsfw CoteiesL dsdagshiss? &

' B

L0 fdzjHkeh jdg 1 5OF ] 1§ SHG SIS o) ootz tsdis il d jfS tsej © dsc
fnjk0 tBtOBslSd Stdjy osHhdfddSse d t©ixdd §t
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LMy dey ¢! y@),L Asypds?y 3-5 3-5

N 250 12 25A 61 w
vElsmt dy sk FfOOI9V15O)I (250 F118OI
Z q % 50 Odzd ] otjL desj, (64 LkIsdes] .

tdiNdds’ tBteOBBISCd dzOldedda’jrH jUdS dzjoy ISfOBHAA]YY] dzcR€. t5 0

vBo @32 ys 2
gyL2dz2 HomBolfbkdz? eWhkMmytsts2y daf &3y y tf

JYB yf ctswlizfytstsyy
tmMydeemM2i 22y *f
t BB doy 2 "B2Rfeets nfcEB2
zBlszf B eMmBi Yy tRYy, Al DM 1600 1800
vdzf M skz4 2 V)ls,z ide/ddsipdisdz B ( 30,0 33,0
zBlskfkze cMmBiny 524 9 [ el 5 d&32 350- 400 380- 420
v dztf M sz V) j, 3 o dsy df 0,25 0,28 0,27/ 0,3
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aRDZJzaQéQAG a033%30] A Joa:

[t uf cBWwizMm)y BBy
G B Ak @

t 8B de 2 t]fp%é:qfc? Z:ucl{atsl);
[ BW o 2tsB eMmydets2Y , dzdz 0,22 0,38
sf MYkt tf oy " wAfid daR s 0,15 0,3 0,02 0,04
1 My doy Y(@®),L 2lsypds 2 Y 7-10 3-5
BSlskmW dzy sz 92¢ 1677 wf 2 5
zdzdWsoOdzdj otcjLdesy, Ysfbklsdasy .

10Cdzs ydlsjdzt dg 2 {1 sOf fsHeskseCd Memistswiz Lt
dzedv OO Istetseo h jtosntsoOlssMmisd, O OS] GftjHJC
Lizdz IsOIstse .

RLBj tej dedw o' fyshlsjdas thin tfoGou@RKisfte (s ts dzdz™ dzd i)'  dzO
¢Mitutoy®J4 1 0 é .

CCMmf Jtcdd3j dzls Odzr dzOw Yy OMmls! OB, Mf zOdftcso O
[16], oCdz¢ yodzO o Mj W tsBta)QB tis kO MdrQ tsktsypizlz' D § i dad &
stso tBtcOBSIsCd 8 COYHBRE l]’OtG(Dd:scjlstg;lz M fiddzj HizE
uyJ me<dna d31SH¢jdz_JD LOsdMmddistsmisd f O wyAkgiehte tstols h tgajterseh dst
tOBIsCd: MEW "Bt BiesBhd (Ys§d g aiztz? dgos a PEBP > § o
tcOBtslsC ] Cdzjy sHhdfddSte fsfflzlsder &3 otcj L dzm d3 W C
sBtOBBISSCd (vOBMAZJY" 1 d 2) . 3

rdzv sftwjHiddd" LGSdfnddslédeSM@ﬂYﬁ)U@S@dBJm&dzqhgim

) MEsteshisd (¥ Jtcp gdezg] dztfos b QOHFH ORYyYw & N
Histetsy § € Q@L[JdZdW Csdzjy ftedetstcds’ » fsHN JfdedSC s L
O O 00 00 OO OO 0O 0o 0 ool (1.0

GH jdzOyJ dedv C o WHdmdy eelsfgey s W stcd3lz dzj :
e -B @ N (1.1)

GH= 0, T desHzj &8 B i dRZOSEC OB §slstwycy M
1 sdzr LOfdMmMOdzoH dzv o' ydfmdzj dzedw b
gowLd d3j Y H

e CtHtel d d dzO s Og Gdg™ g ds toaSizte®P | ded §
@ — (1.2)

l tetso jHjded i + S jted d3j dzls Oz dz" 7 o i
ltcjHOOtedIlsj dzt detsy NP dzdWso Odzedj HBeY j & COyj dedw
10 shdsej §d&zOdzO ftetse jHiddv | © B g dirdistste s o |

Hjdo' dzOlsiztedz j + €Mt jted dsj delsr ff ts (%8 Vel Bt s jdzd > dzts il
Hstetsy J & COyjdedwyw deOtelkydzr 7 Ctsdziy fsHhdfidditse &
otojLdzsdz WOMtsdedesdz N dzd W tso Odedd dzO@ Y jteOyddyftcej HO
Ctsdzj y.
tcJ Hdzj O
dz' -

der -
Y ed W i3 sduj®EHpdz B L 2UMESPlsd Bjdelstse o] H
tclz Csdzd y ftedojHjdzr o IsOBdzdyd 4.
dbdzOdzdL Ytsdzzyjdeder = tjLbkzdz sOlstse ftcj Ho OtetHds j dz' «
dzjy ftedetstcdz" n fsHhdfddSse fsLotsdvjls klse jteyHOIs
-zo jodzd y ded j def @ stoBigl b C L @Odedz’ 5 ftedo j Hj dedz B
dotsHdls € ko j dzqudgvdyys dijj ta Fofonsissijdsd] s M stotsf
J dzq
O]

dz0

z

)

J a3y 9" n O do Odgd W . l sL By dets? ftedyd des2ts-zo j dz
fdes Isjao 3j ddljteObkztedr o dhlsydedS s, &y jls
LCOW M2 sl

-fdzd X j dedj MEsteshisd fs5fjtej udts?2 §fsHOYUd ftod tsi

it
o e
¢ &z
dzd
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LOodMmddisshisd sl otj kj 2Ot EDH g Oded tzdf BOdzIS®C BG
©jLOddY d owjdkjdd o' ROydoOddV, ftdesHdl ¢ I
(YEVRYH ylsts ECdzOHT 00jlMmY o wjLbkd SOIT, ftedojHj
o s o) BSOS fif O SSipdeddBddz’ dzs 2 Y& Witz B fij ls2d »y d to O @ dg

vBo d&32 ys 3

t 3Bt twf BSfHY ~BdzEfMsfHY ¥ dzstey M2 dzyskze 5B
hdg2 rfeBets2Y JjfdMfLyd dzBhys2y BMY¥ L B
V2t f€° o5 X18ls dztf Mt Is X2dtcf j BN B X306 Y dgy
hdzg2 nfeBts?| wfteyMYh8BY 64 YysL 2GBt
1 [ N 0,3 3
y 2 [ N 0,15 5
&8s Zi—73 [N 0.3 5
4 [ N\ 0,15 3
5 [ ¢ X 0,15 5
6 [ ¢ X 0,3 3
7 [ ¢ X* * 0,15 3
8 [ ¢ X 0,3 5
*MIN:
YOMsIsO ottOh jddw CttkecO 60000 tsB/ d&3d dz
YyOMlssls©O o tc @M jodzdss / i3 st dzd
Rdzmlstczdgj dzls 25¢ 127 [2 9s (25¢ F100 I 9 V
**I¢X:
YOMsIsO ottOh jddw CttkecO 60000 tsB/ d&3d dz
YOMsIsO otOh jddw HJjlsOdd 500 B/ di3d dz
Rdzlstczdgj dzls 25¢ 12 [2 9 s (25¢ F100 I 9 V

vBo d32 ys 4
sMmydtsyemM2adpy 2N ylsdz2y My dW st k! B EW M
ey jeBmMAEYy d3t s € fompotf dz? GBMWL 54 Yy

tc / Vipwq  dz/ S dzdz/ ¢ t, sy Ra Rz Rt
1 62,14 03 3 0,294 1,14 2,09
2 62,14 015 5 0,26 1,02 2,00
3 62,14 03 5 0,273 1,08 2,06
4 62,14 0,15 3 0,28 1,09 2,09
5 62,2 0,15 5 0,339 1,26 2,42
6 62,2 03 3 0,305 1,2 2,36
7 62,2 0,15 3 0,327 1,23 2,24
8 62,2 03 5 0,286 1,1 2,08

veojdduyjddj fOttORjlstcO® h jtwosntso OlstsMmisd ftod EZd3j d
mMdzj umlsadj d3 fteddsd daj dedw c¢cBvWGESEtsegtse Qtslzgqu’v J G5
o jdzdyjddj otej dsjdzd o' mOxdoOdzdv f(YAVEWHIL ¢
ots eafmMjrmn MzEyows Ctosdj tBttOBBISCd ] BOCMHd gGgoOd dat
tej ydes?2 g sHOYd. wdzdyJjdedd OOy steO® h jtotsn tdso-Ols s
fnvé {011754'3;@&[]4? [17] . Ytduddts? ko pdozdymdzd ¢ L R6)OEdp

G , .
-HOdzdz | tixdd3r M dzdW seo Oded W defr ¢ HsO teCilin Ads d tedfsdzfiplsiz
819 CdzOMMm h jtotsn BaOI9ts f§ lstad ifints h hj e@Mjs 0 Olstsflsd s h ¢
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) shdzj §sdzzyj ddw L dzOyj dzd e dgbodfiy d(ddr. 71 ) S, ts 4 W Wiefj pofs
Ld&zOUj dzd?2 § OOk stese ©jyddse tojLOdd" o (sl tcOC
Bsdse HoY SftejHjd ddY LOo (HEiEEHsE EPrOBEbEEs
masmsmsm 34 ue@dads'd @BUJVﬁuwsﬁmﬂ@ﬁ@@da(ﬁ@Wﬂﬂ@ﬂmw

h § T i n <h T T e
T ¢ R v v v
1+ h _h Th {n <h T h TR«
3 _h o7l <« 3 5 3 3
- f R pRh IR 4 o rR L ]
ydmssots] hdzdWtseOdedj HBteY j & SOyYjddw dzOtclkzy dgr
1 0 thmdeso j UdzOdzO ftes®g B Qudaff & dzts B B glalbeeiy dgdsiste € of |
Hjdzr dzOlsktedzr j Sy jtedd3j dzlsr s (% QOYAY B sz jdzd & dzts iPlo
Hstetsy J & COyd dzdvw dzOtelzydgr = SCB8dzjy fsuhdfdzdSseo 5
otojLdzsd3 WOMsdzdesdz M dzd W s Oded d dzO@ B JjtcOyddsydmist
azj y.
vBoad32 ys 5
t BBt tof BsfHY rmBZEZfMsfRET b oAbkl P Hlf sz s
hdg2 rnfeBts2yY JiMmMfLydz dzBh 82y BMW L B4 1
v 2t " fer b z(l%lggz%fgil X2tcf j Bh BN tg| X306 My dzv 26
ftc! Iz dz/ndzzts sBY , dzdz/ GBSV
1 [N 0,07 3
2 [N 0,1 5
3 [N 0,1 3
{ BB 4 [ N 0,07 5
tgB3 2 5 [ ¢ X 0,07 5
6 [ ¢ X 0,1 3
7 [ o X* = 0,07 3
8 [ o X 0,1 5
*MIN:
YOMtslsO otOh jddw Cttkzc® 90000 tsB/ di3d dz
YOMslsO otOh jddw HJjlsOdd 490 B/ di3d dz
Rd&zilstelzdzjdzls 25¢ 671 wf1 9s (25¢ F180 s 9 V
**:[q)x:
YOMtslsO otOh jddw Cttkzec® 90000 tsB/ di3d dz
YOMslsO otOh jddWw HJjlsOdkd 450 B/ di3d dz
Rd&zijlstezdzjdzls 25¢ 671 wf1l 9 s (25¢ F180 s 9 V

dtojHdzg) OtedW B Isdyuj MSdj tojLizd IsOls" dzOlskztorz » 1 ¢
dzj y ftedojHjdzr o IsOBdzdyd 6.

ftcdetstcdz" » fsHNdidzedSCtse sLotsdzWjls Eklse jtoyHOI!
hdzd W sB8@tlz! Bztclz ¢ O LdzOuc[lstzJ dets kZd3j dz' hddzd or Mtslsdz |
ftow Bz L OQoadmd @dtsMmlis h jtiesn o Olssflsd d L jteded MistsMmlis
fsCOLT 908 ls fI’]dZJHIZ*‘thJ tcjLzdz! sOIsT :

-fser hjdedy MEstesMmisd tgj d®dzdy ' felddesH d § OKOdgjolgt
(YAYHYH BHAdOCE ftod tBteOBBIS] M HBOCMddiOdz dzr dzsd L
9T nOydoOdzgdw h jtotsnatso Olstsfls! Edzgj dzt " Oj sfqpw ylsts ot
Emlssweoh j2fBl ftcOCIsdC 52

XXIVE@ AaROg 6 0GO@H eOWERRIGDH o




Ak DDA QAOAG a0330] A | ol

-zdsj dzt M jded] MEssMisd it ydks? §fsHOud-ftedo
9 Ols Yy iy ylsts fsHIlsea jteyxHOjMY o dhmssyddSs OR Isjn

-Zojdzdud ddi otcj d&3jded o' - Oy do Oded v fticed oMsjHiEftsr €0
MisYAYhYdPf o ©BLOBBIS ] ) BOCMHdBOd dets?2 MC stejs-Mmis »
toj ydes?2 ftsHOyYd d ftod tBteOBtlISS ] M &dded B3O0dz dz" o3d
Ylsts fsHIse jtoyHj dets tcOdadi [ffis8dlz,y jeadedds tid o tejj dz'z @¢ B DIs B
Bjlstcseo M jtetsntso Olstsisd sy dls wWodzwis: Mqw fdzj Hinlse d
o' MsCts?2 MCttetsfis! 8 s jtej yds2 fsHOyd d dzj MY s
o dzd W dzd J .

vBo9 d&32 ys 6

viydtsyemM2adpy 2N ylsdz2y My dW &3t k! B EW M
h2IsEfcf S JofmBotflzdz? sBMWL B4 y dzf d3y
tc / Vihwq O/ S dezdz/ ¢ t, Isy Ra Rz Rt
1 93,7 0,07 3 0,0765 0,381 0,654
2 93,7 0,1 5 0,084 0,423 0,755
3 93,7 0,1 3 0,0786 0,391 0,689
4 93,7 0,07 5 0,0774 0,39 0,602
5 93,8 0,07 5 0,0787 0,394 0,616
6 93,8 0,1 3 0,0834 0,417 0,714
7 93,8 0,07 3 0,0789 0,403 0,681
8 93,8 0,1 5 0,0823 0,411 0,686

dbdzOdzdL Yosdzzyjdedz = tojL kzdz sOtse ydhmlstse sets N dzd

[BOBBlCPsaPdedEFlsj?2 §snhdfddSss &0 EkfijlsOdss
dzj dedz’ &3 d dzflstclzd3j dels sy fsL o sdzV jIs ¢ OtcOdzls if bts§ xeliply O

) sfdzj ©OMUjSO L dzOyjded?2 St WWdyd,j dasdz®y jpdad 2 st
cQdstctso tyyddise L OdzdW o dzOIsk tc @ds def dats difist®] -WH b o3t
dzj dzd v L Qe dMmdBsMmisd (ORO@IcsEsE] § st sBiIEB)iIHE§ g 1
(634,“ )y, Miswshisd t(¥Wid g wmiasp dd)se OfEdzE a @patf v (

h h Th {h <h T4 T . i «
. h Tl i v
o 3 h 1 « 3 3 3 3
11 h h+ A 4 A <« h qf h = h { h T <

ltcjHOo OtedIlsj dz detsj h dzdWtseo Odedj HBtetsy j & COyYJ dedw

1 0 tMmdese j§ 1;[dz dzO ftoso jHjddY { ©BE ifaldly diwstses ¢ |
Hjdz dzOlskztedz j CMf jtod d3g dzls™ 5 (¥ OVEHY B sz jdad % dzts il
Histetsy J § QOu;dzc[W odgzlstej dzgdzgd n S tsdzjy i sHMdf dzd € s
otojLdesd3 WOMtsdzdetsdz " dzd W tso Odedd dzO s jtecOYyddls4tcj H
tc § dzdzd ~ Qisdzju.

vtoj Hdz) OtedW &3 Isdyud MS dJ ddsd tzidsds Ogy Mid®OE R Lzs B tc © ¢
dzj y ftedojHjdzr o IsOsBdzdyd 8.
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vBO 32 ys 7
t 3Bts twf BsfHY ~BdzEfMsfHly ¢ distey M2 dy kB B
hdg2 rnfeBts2Y JOIMfLydz dzBh Yy 82y cWkfmy st
L2t ’ X10ls dztf Mt Isf1-| X2tcff J tclf Boy M| X306 My dzv 26
ftc! z| f to! I GBB2Y , dz dzdz/ dz? ts GBEB2VY ,
1 [N 0,185 10
2 [N 0,185 7
3 [N 0,1 10
{ BB s 4 [N 0,1 7
2 5 [ ¢ X 0,185 10
6 [ ¢ X 0,185 7
7 [ o X* = 0,1 7
8 [ ¢ X 0,1 10
*MIN:
YOMstslsO otcOh jdzdw Ctkzc©O® 2000 B/ d3d dz
Yy Ofissls O Hyj s@dgddzcp0 O 5B/ o3( dz
Rdzhlstczd3j dzls 92¢ 1671 wf[2 s5, V = 35 &/ fm
**Iq)x
YOMstslsO otcOh jdzdw Ctkzc©O® 2000 B/ d3d dz
YOMstslsO otcOh jdzdWw HJjIlsOdzd 350 B/ o3d dz
Rdzhmlstczd3j dzls 92¢ 16717 wf2 s5, V = 35 &/ M

vBo d32 ys 8
sMmydtsyemM2adpy 2N ylsdz2y My dW 3t 2B k! eBfzdgindsy qB ts A2 t
JUiMmMfLydz dzBh 52y ceWhkmytss2y df didy y

tc / Vipwq dz/ S dzdz/ ¢ t, sy Ra Rz Rt

1 29,72 0,185 10 0,23 1,23 1,6

2 29,72 0,185 Il 0,174 0,9 1,2

3 29,72 0,1 10 0,153 0,74 0,98

4 29,72 0,1 Il 0,14 0,68 0,94

5 29,75 0,185 10 0,148 0,69 1,0

6 29,75 0,185 I 0,118 0,66 0,93

7 29,75 0,1 I 0,172 0,72 1,1

8 29,75 0,1 10 0,178 0,77 1,1

dbdzOdzdL fYsdzzyjdedzr = tjLbkzdz sOlstse ftcj Ho OtetHds j dz' «
dzjy ftedetstcdz" n fsHhdfddSse fsLeotsdvjls klse jteyHOIs

-fseor M j dzd jto jmCOxdmfymisiystf eso Sy HOjIsqw EMmlsts2 ydoer o3
hjtesatso Olstsfmisd ftoed tsBtOBISS] M BOCHd BOd dgts2 M¢C
Bjded 9" ROy doOdedw, vyl ofsdzdzgj Mtstslse jlsMmlsalzjls HO
titc d tSBtGOBtslsQJ ff dddded BOdz! dets?2 MECstetsMmiss 8 f =Y-j tej Y
90jlsfmw, Ykt dBsyjls Brils: or LoOdzder &5 COC EMmezso W d
hdfddCtsoe;

- de M jddi MEstsMmisd §s5fjte] ydzskis 2 ShOLtEts fiflst o
ftcdotsHdl € Edgjdy hjdeds or Mslsdeyr » §f OtcOdj IstcBe  h j t
dzed yj MSs2 dzdlsj teOlslkzter [ 18], O ftod tBtOBSISHS M
ydoe Ojlsmw, ybkt &ty jls g kS8 tcddBisdsQdidy ds OKOG]  Hrfpdeef
fsHM df dzd € 59 ;

o jdzdyjdedj otcjdizjded or n Oy doeOdedw ftcde sHdIs €




Ak DDA QAOAG a0330] A | OE

Cts fttd SBEOBBIC] M ®KOCHIHEOdL ds?2 MSstesmls! & o]
Ysts MtcwplEegshvw [ H8] , fttd bsdk uyksts et ofjdA-shisC
kOjls. t&Mks §O0LO®R] stcO hjwsitco Oksiisd ftlkdso sSEj
COC kMdksodwdd SBwOBBlSCd d Mot22Mmise Ogd s 3B K § tizth Grd
U4 MEts2 MmdMmlsg i3 ;

‘HOdzdzr j tejyddsr hdzd¥seo Odzdw o §OwLO®ster d dzfls b
10 C&OMMO h | ws'¥doiQos § sz MO B0 MO0 tzf j ©Oydd {§ te]
h dzd W 50 Odzgd W, ylsts dytaly jHsdz"w otiEvidsh difsve CrtbyiisssosO dafdpi-dz' " j
©OBBISSCd HjlOd] 2.

) sfdzj ©OMYjsO L dzOyjded?2 Cts4 WWdyd, dasdz®y pded ¥ i
CO®R) stetse tjyddBse tjL Oddw o dzOlkEe®dz dats g3ts 4 5H s to
dzj z@8 dind B3sflsd § Ot OBY BB EBASS | 615 1§ o356 HS iplicis @) ist s Iog L
(03“)"43 frlﬁg Btﬁisﬁfrllsd s d tog tfas P dzdd) s 'OR @z @ @ patf v (

. Th |h ol T h T <
. . . i he . . T « 5
49 h h rh {h  «h T ., | «
5 vﬁ 5 71 < 5 5 5
4" h h + h 4 h<« n T h 7T h A «

h T «

1 0 sMmdetse j § dzOdzO { to
dz@ dz2Obkzteds j + Sy jte
tetsy 4 & & dalg tdzfdzdzd = €
desds W OMtsdzdetsdys h dzd W s

BojHjddv e dfeyfQiuizly sds o {f &
dels' 5 Y dvphy Ydig edjdte n teCiplsdjfif
iy fsHhdfdzdC e Gl tojodBss
dzedd O s jtcOydd ydfstse st

vBoa 32 ys 9
it 3Bts tef BSFHY ~BAZEY MY HY delsts>|fr] dzy sk
h 32 o f gjBtfisMyL y dz dzBh Y 52y eEWhkMytsts2 y dzf c

d &izd
ts dzj
9 Odz

. Xlélsgzl]’fr]lj X2t j Bh BN tg] X30¢ My dovs -
L2t 7 f'k "@2-yes tsBY dzdz/ L2G6BE2Y
dz/ dz? ts ;

1 [N 0,1 5
B8 2 [N 0,1 3

3 [N 0,05 5

4 [N 0,05 3

5 [ o X 0,1 5

6 [ o X 0,1 3

7 [ o X* * 0,05 5

8 [ o X 0,05 3
*MIN:
YyOMistslsO otOh jddw Sttkzc® 90000 B/ &i3d dz
YOMslsO otOh jddWw HJjlsOdkd 490 B/ di3d dz
Rdzilstelz dsj dzls 25¢ 61 wf1 9s (25¢ F180 s 9 V
**Iq)x_
YyOMisslsO otOh jddw Sttkzc® 90000 B/ di3d dz
YOMslsO otcOh jddWw HjlsOdd 450 B/ di3d dz
Rdziistelz dsj dzls 25616860 gf @ Y 85]25¢

te

dtcj Hdz) Otcd W B Isd ud MSd4 JLEd sOIsT ZOlskztedzr = 1
Csdzjy ftedojHjder o ISOBAZdJUYS 10.
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VBO® A2 Yys 1 (
sy dyemM2adyy2h ylsdzZ2 Yy My dW¥W a3t ez B EW M
h2skfefC fomMmBofkdz2 ceWhkmysts2y df o

tc / Vihwq O/ S dzdz/ dz? t, Isy Ra Rz Rt

1 32,7 0,1 5 0,189 1,01 1,47

2 32,7 0,1 3 0,181 0,99 1,22

3 32,7 0,05 5 0,159 0,75 1,06

4 32,7 0,05 3 0,143 0,7 1,07

5 32,9 0,1 5 0,159 0,85 1,11

6 32,9 0,1 3 0,152 0,81 1,05

7 32,9 0,05 5 0,133 0,71 0,97

8 32,9 0,05 3 0,138 0,71 0,99

b dZzOdzdL odzEyjddz' = tjLbkzd IsOse yYydhmstseo sfEs " dz
Btedzr » YssHh Jfdditses ftLotdwjls klse jteyHOI! MmMdzjHE

o jdzdyjded] M tsttsMisd tojLOdzdY HftcdotsHdls & [k d3j
flsd sl MSisuaEsPls df Sfpfuidte d o tej d3j ded o' ~ O3 deo Odzd v,

9 dzdlsj tOlkztedz » dMistsyded ¢ ©- [ 18] ;

-zdzjde M jdedi MEssMisd ffjt] ydks? {sHOud fted:
odzi LOoadMmMddisMmisd s MEtstcsMmisd tsidsjori Gsdadso g Is o da-jOdiziatz
dzr s 9o dzdlsj teOlsktedzr » dMistsydzd $ ©2 [ 18] ;

-zojdzdyidedi otcj B ded or n O do Odedw fHtdosHdIl €
Ylsts oftsdzdzj Mtse dzOMmMkzjsmw M IsjtstejIsdyud MS dddd SH Odadz
d 30d CdERsmisd toj L Oded™ d d3d ded d3Odz! dets2 o j dzdjud dzj
LdzOydlsj dz' desj ko jdzduyjdedj § OtOd3jIste® M jtetsntsa Olstst

-HOdzdzr | tedydd3 hdzdW tseo Odzd W dfv ¢ tisO taCoilin Oy d tedfsdzipleiz
9110 CdzOMMO h j tesrYdVids shtsifdzif sy d fOEOER tBtePB SIS 0
dzd?2 h jtesntsoOlstsMmisd MdedL ddzhmw, O §tedded BOWY ots o dzd
ModHjIsjd Misoatso Ols! 8 Mdedy 4 dedd WOSCIsdyj MSdm o j dzd
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PRELIMINARY EVALUATION OF OPTICAL MEASUREMENT OF GEOMETRIC PROPE
FABRICS USING MULTIMODAL ARTIFICIAL INTELLIGENCE SYSTEMS

Moskvin Alexey Yurievict
Moskvina Mariia Aleksandrovi

Abstract:preliminary results are presented §toiglyanvestigating the feasibility of using publicly
multimodal artificial intelligence systems to assess the geometric parameters of fabrics. T
(ChatGPT, KIMI, and Mistral) were examined for determining thread coumiy,tiamddvwsptaing
from fabric images. A baseline approach was compared with thheshancement techniques:
peated measurements, prompt improvement, aysdteros®sult aggregation.

Keywordsartificial intelligence, multimodal modé&smetxtlogy, image analysis, fabric structure.
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SELECTION OF A VIBRATION CONMETHOD FOR THE CUTTING EDGE OF A CEMEN

CARBIDE INSERT DURING FINISH TURNING OF AISI 1045 STEEL FOR AN ADAPTIVI
SYSTEM

Voytenko Valery Vladimirovic

Abstract.This paper substantiates the selection of a vibration control method falgihefcattigy
sten carbide insert during finish turning of AISI 1045 steel. The advantages of a strain gaug
demonstrated for solving the problem ofedgitingbration monitoring and adaptive control a&-c
gimes through the autanwatrrection of feed rate and cutting speed.
Keywordsfinish turning, vibration, cutting edge, control, accuracy.
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BOLBo' j f©OaO®, O kOCY,] 000 dz® or § tsdzdzj da
kOdz' dats §tsHIse j oy Hj dzto," fusisimizy fists dz IsLtstsle @ldsj disfj  dytdze
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[ gwh yc! yuududgf,c8Tarantool , {§tddayfys fEiefsHss -
&j dedj HEMskfsd, §OMssHIASILcsdd, (00, (s

IMPLEMENTING THE PRINCIPLE OF LEAST PRIVILEGE VIA CUSTOM ROLE CONFIGUI
TARANTOOL DBMS A CASE STUDY OF UDR AND UDSF NETWORK FUNCTIO

Suvorova Elizaveta Mikhailovi

Abstract:This article addresses the challenge of implementing the principle of least privilege
DBMS and proposes alvaked access control model as a solution. Custom roles were created
UDSHusers, granting them only basic privileges alongside the authority to executefipedificu:
tions. Experimental validation confirmed that users can execute only those functions for whic
explicitly granted rights via their wdlis,attempts to execute unauthorized functions are blocl
system, resulting in an access error. The results demonstrate the effectiveness of custonero
cure systems. The proposed approach can be used in enterprise sygtéimshieqaidess control
data and functions without compromising performance or ease of administration.
KeywordsDBMS, Tarantool, principle of least privilege, data security, access control, custo
users, Lua, SQL.
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T superd ftcj HisfMisQoadzw jIs ofj HEsMiskzfdz j OH MBI dad fiyls te

T publicoftcj HsMIsOQadzv jIs BOLtsar j o O HdAzvw isdded &3

1 replicatiomM HOJjIs ftcOo O HEY tjfddSOydd o ¢ kzOMmls] tog

f shardingd f tcj HsfMIsOoa dzv jIs f OO O Hdzw hOtcHddze©® o ¢

SOC My des L ORI degdls! tsdzd ofjets yYyjbrtej, syjets
Cts fsd LsaOljdzj2 d k SOyHBES Motsd LOHOY]. utsj
ftcOo O, Ctlstter j dBsckls f§teodj y LeQ higiss 52 s 1HeOd dst
tcsdkd. ftoj Ji3zh j Mise O:

1. 1 OL d2Oyj dedj dBdded 3Odz! dzr » ftedoddzij e d?2 Istsdz’ €15

2. RLBjGOdzd] HEBAZJtttseo Odzdw CBHO, SO¢ C0O0¢- ftcOc¢
Elsfpw ¢ ofmMida fsdz' L so Olsj dzvv 3.

3. JiceSO®OMmMbes@E d, 1O C0OC Htoed dL dgi dgj dzgdd Istcj B
ofMmj todz Ls9Olsjdzd sz yOls detser | oL @Bsy desMmisd ©Oo

VHsBflsats d 1 WWjSClsdoedatsmis: f tod d3j dzj ded W G & & IsSts d30
sstaffiff sdz' L 28 sfqpw s OUDER] UOSERY sdzj dzgls™ S OC ¢

., UDRO t Ists MmilsOdzH Otcls MBtstce® d rteOdzj dzdw d delW-ts tc &3O
tedW, fHCds yjdeder § EfqMdzzced, dddidlsr d Is. §.

. UDSF8 L ks MisOdzH Otels MeBste® d SteOdzj ded™ o da¥ tste o3 C
OCIdo dzsiis! MmdMmimdd d Is. .

cTarantoel ©® HOdzdzsdz Mz yo©j o' Mk Ojls o twsdzd s v
dzzy dzr . 1 d&zv ¢ UDSFe B ifMfiudeOjls MEtstesmis: L Of df
Hdzv ¢ UDRé B j Mt jydoe Ojtshlds'tc OflzL O tayte jsUistatztiifipls /s - nyQ diatz
Hdls Hdzv tBttOBBISCd B dddtsdss OB tsdydEs sEgDSE 9% 3 d d
v s sy fd LtsoOlsj dzv a3, Ctslstster j oL Od di3gsH j Xfglse k28
ydd. 1 dzv 1 stz GiskskbOud®BBRHjls diils! sO0¢d] f
write dO0 SftejH]jdjdd jJ] ftshistcOdhlso® d execute
dLB" Issydz" ©3d o ©OMS O Hiardatzé?2 dzjf OH B QE 52 ¢ fig t Wz © lis'dz)
Motss COMstRdzz® totsdd 1 s fosiisstd @ fo OjLds' C20 wLLuraS , S ls
Eftotsh jdedw tcOBSIsr i BOL OB H Cfdmiy Bts ocdazidsttcodin jodzQ §,
ftesyj M tcOB®ls’ BTN Mister &3 d HtesMmisr &5 o ¢ sdzad d©zOdzd d .

Zz0O0Gc 1. uE2 L Go @BORzdzd leaf kdslsSicsdiz § 5 2 d3tzfdzy © dzd
BOdz dzf 2 dOBBte fteOo: FHCHd yjddjy € 6®©dfH. HOpzde -

box.schema.user.create(‘'udr’, { password = 'secret' })
box.schema.user.info('udr')

[ 2R sH fdBtj' Jjd¥ kfdjies2y 2 ©hydy mnd?

tt-routerl> box.schema.user.info('udr')
execute
role
public
sesslion,usage

universe
alter
user
udr
d42klBdfc! y twmMBeB tflsdsy IsfdjBts?2Yy tof dit
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ZOGe 2. dtSLHOHddAd Hej HttsMmisr A dMmlstsar = Wizdzk yc
dzdj MmJ wdmipfer@ , SslsstcOW BIlej’JSIdzJHIsiD] s ffsdp®e I sdfhigisds dza
ltoso jteddy MLH@zd] WERS yd2 (tedf.

box.schema.func.create(*healthcheck’, {
language = 'Lua’,

body = [[
function()
return {
status = "ok",
time = os.time 0
}
end

1]
)

box.schema.func.create(‘admin_func’, {
language = 'Lua’,

body = [[
function()
return {
message = "This is an admin function!",
time = os.time()
}
end

1]

)

[2k26BH 2. [fdBtj’ jd kfdjBs2y oW

tt-routerl> box.schema.func.exists ('healthcheck'")
- true

tt-routerl> box.schema.func.exists('admin func')

— true

tt-routerl>

u2lsey @Y i3l Bk ©MiaEyMd? Is§djes2y W s c

ZzOG 3. uftsL HOHJ DRI Ofintsds'dydtize O ldgjsdd» ¢ OHd 3
WEdzCydd chealthcheckeée (b Pd¢tcdin. Btctsa ted d3 dz

box.schema.role.create('udr_custom_role' {if not_exists = true})
box.schema.role.grant('udr_custom_role','execute’,'function’,'healthcheck’)

[2k26H 3. [fdBSj' jd&kv kfdjes2y Mfd2 2

tt-routerl> box.schema.role.info('udr custom role')
- — — execute

— function

— healthcheck

tt-routerl>

2t MBey Mz temMBceMifjdd® dzBlskzy dztsif €

ZOe 4. 1 0LdOyddz dz0 ffsdz L s9 Olsj dzv MmtsL H Gededzlz ©
o0dzdj HtwOo (dzdMmisddze 4) .
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| box.schema.user.grant(‘'udr', 'execute’, 'role’, 'udr_custom_role’) |

[2k26H 4. [fdBSjB j& GBdGB" WUBRY B Sk { dats

z0Oc 5. 1 d&v Itets, 1YlstssUDRE BHj jHfisIS offdvls j det Isdsts 1 disdggd” jL
tcOLtojh jdadz" d©3 WkdzC ydwdz, §ftsHSC & ygqdimfvy € c¢Tarantoo
d o fts@adad ji" j dedzlz®  dzj €@y " 4oedzlz® W lzdeC ydd

conn = require('net.box’).connect('127.0.0.1:3301', {user = 'udr', password =
'secret'})

conn:call(’healthcheck’)

conn:call(‘admin_func’)

[2k2tH 5. [ HdBBj+ Jdy toff jdzdwhysy

tt-routerl> conn:call ('healthcheck")
- status: ok
time: 1785676546

tt-routerl> conn:call('admin func')
do error

Execute access to function 'admin func' is denied for user 'udr' (AccessDeniedE
rror, code 0x2a), see ./tarantool/src/box/func.c line 579 cluster=5460c8af-d270
-4863-ab8f-c2cf49b5db20 instance=tt-routerl

tt-routerl>

2y qdW 3t Bk G o sy sy MedMyhyssfc 2 5y

) G0 jHj dzOY oo j6C O orf f sdzdzj ded™ WEkdS y@-2 6
fls s BBdzts 2 tots dzq UDRY tslty il jshodds jdi®Mdzj Hizj s § 0o O wizO W Iz
jls jBz or fsdzdgvls! jj, kSEHO COC HEBBERY | ¥ @ i 1
filse dj dLB' stsyde 2 ftedoddzj ¢ d2. [ Odzdzsj o s dzd j
90Isjda MEdd WkdSydd, &dddhdLr dekzy ttdmSd dzj MOdeC y
BjLGY OMdatsMis: MmdMmis d3. YR dztssiso) dakts § Hodsw | fia@dgs L ts0OO I
feso jtodls! OBz COmMbtdds? todd. IMj S sdodH’
fw  dzs o OwwhdatBidzS WM sts O o' s sHAls SjCEkh jet o L ¢
L 5o OWPSEY o). 5

box.schema.user.create(‘'udsf', {password = 'secret',if not_exists = true})
box.schema.func.create('whoami', {

if _not_exists = true,

language = 'Lua’,

body = [[
function()
return {
current_user = box.ses sion.user(),
session_type = box.session.type(),
timestamp = os.time()
}
end

|
)

[2udn jBS2Y nWsdy2?2
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tt-router2> box.schema.user.info("udsf")
- — — execute

role

public

execute

role

udsf custom role
session,usage
universe

wn

alter

user

udst

w2lst MBcee tof ZUGSESB Iz d3y ¢

tt-router2> conn:call ("whoami')
- current user: udsf
session type: binary
timestamp: 1785678631

tt-router2> conn:call('admin func')
do error
Execute access to function 'admin func' is denied for user "udsf' (RAccessDenied

ErrOr, LOde OAZa), see /taIaHtOOI/SIL/bOA/fUHC.C line 579 instance=tt-router?

tt-router2>

w2lsf MBaey Mze GelsEMY S dz? delsky dsf S My

: secret
: [udsf_custom_role]

: secret
: [replication]

: secret
: [sharding]

: [execute]
: ['whoami']

#2Ilst MTdey ) dzff s~ 2BD6EHMB Y22 Jd&BY ¢

] ttSH | dzOdzdzOVY OB SISO dZOG W Hdzs f totsH | s dzMisted to s
¢cTarantoole. 1l1ttd MLHOdd ftsdz Lo Olsjdzj 2 Wwsdzd C
B3d, O HBBO9 dzj dzdf" & Odndrds dIfIE o wisdF P detsPIsd, HESB O9 -
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Lo OIjdzj?2, drn tsdzd d fttdeoddziedd o BGHdsE WO2dj

]l AtsH] OB teBSdhr®@ Ow O figfts3ty Icite | tHORY JDIEAz o tstb VRISt
cTarantoel, SCtlkttcOwvw MtsMissdls dL f§ sdz L 59 OIsSfigtfj j2t6!d -dsiBdzly
dets f 5G OB @udddsy, ' Jylbstssdzd dzy MY sMmtsede of €zl ldr -~ BdtEdsE
dmfsdz? LsoOdzedjy dzdets HOjJIs dLBrIssydsy § HtOo &- Mtst
Mz © HdzZv COYHBGEB Bz LSOOI d&ZW, yYlsts o9jHjls € H
COMlstsdzde | totsdzd o ddzjesmsd tsfhdffif3ds o3z jd demdsdetizrdldg fgats sd3 H dz
mMdmilsj &3, CBlstste’ jLuaktsypsRskzHr O M Oghdiittg L L dzd dB3e-kzIs M
dzj dzdj HEMskzftsdy3 ftsMmisr @3 d cdB ¢ dds, Yylsts o Qy-dzs H
Mlseo sdy f t5dz! @ usdeOUsE AP L2 df' (firdzBhCIATZS yfi2y. dzs o Mj e HOd § tetso ¢t
BOIs! dzzy 20 IsO dzd ddzOwW ffwwdodozj edw §sdz! L 59 Olsj dzv

vwe2lfd 2kfh 52 d&f @

1. Tarantool[ € dzj ¢ Istets dzdzi X J ed dg Iz tei fits] ). Ishitpf:@cioud. V. Rildacs/dbs/
dbaas/concepts/types/tarafiteoDIs © Bt O jdzdw: 20. 07.2026) .

2. 1 teddzyd (g d3d dzd 3O dz! [d& dzj € Yste@alzdaH siplEiidh@ wimfls iz §f O:
https://www.ibm.com/docs/ru/aix/7.1.0?topic=fendpgedegerinciple ( H Ols O sBtcON j
20.07.2026).

3. asLHOjJ BB Moty § jtoat] { tocff GztinjdfdiztRis tdgCy Bidsgg am t o
Miskz{f ©: httpg:RMww.tarantool.io/ru/doc/2.4b/gewting_started_cartriddeH Ols O sBtcOh j
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NEURAL NETWORK TECHNIQUE OF SEGMENTATION AND CLASSIFICATION OF TRE
UAV IMAGES

Filippov Daniil Andreevic
Scientific adviser: Kataev Mil

Abstract Thepaper presents a methodology and a software module for automatically selegtir
ing tree crowns on orthophotoplanes obtained from unmanned aerial vehicles (UAVS). The
ture based on a modifiddetynetwork with attention elsraed a mutthannel decoder allows achie
high segmentation accuracy in conditions of overlapping crowns. Experiments on a tegt-s
firmed the applicability of the development for forest taxation and environmental monitoring te
Key vords forest, image, unmanned aerial vehicles, computer vision, neural networks.
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ELECTROMAGNETIC WAVES IN THE PRESENCE OF BOUNDARIES. PART I

Kozlov Alexey Sergeevicl

Murashkin Andrey Vladimirovic
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Varlamov Sergey Vasilyevit

Abstract:in the second part of the article, a physical analysis of the EM wave reflection from
is carried out. The approximate boundary conditions of &haovich are considered, whiphfgi
the problem of finding the field of the earth wave.
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strength, imaginary value, Maxwell's equation.
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GLOBAL MARITIME DISASTER COMMUNICATION SYSTEM GMDSS AS AN ELEMENT
SAFETY

Egorov Egor Sergeevict

Ursov Vladislav Denisovic

Abstract The article examines the Global Maritime Distress and Safety System (GMDSS) as
elements of the modern maritime safety system. Its functional architecture, redesdarasitipr
areas AlA4, the purpose of digital selective calling, satellite communication, NAVTEX, EPI
beacons, and SART/BMRT search and rescue equipment are analysed. It has been shown t
tiveness of GMDSS is determined hoyo by t he techni cal charac
the reliability of the shore infrastructure, the stability of the power supply, the accuracy of the
data, and the professional training of the crew. It hishéeasut i at ed t hat t h
reducing the severity of accident consequences lies in reducing the time between the occurr
signal, the receipt of a reliable alert, and the start of organized search and res€he sjpgrifitanc
of modernizing GMDSS and the updated requirements|df & &pPteAS for the further developrmr
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maritime emergency communication has been considered.
KeywordsGMDSS, [ & gmaritime safety, maritime radio commuinisaitess, SOLAS, digitalcse
tive calling, EPIRB, search and rescue operation, maritime safety information.
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METHODOLOGY FOR BUILDING TRAINING MODULES IN NUMERICAL ANALYSIS BA:
HIGHL.EVEL JULIA LANGUAGE
Varganova Elvira Romanovi

Abstract The paper describes the process of deaiopiregactive electronic resource designed 1
applied computational tasks using numerical algorithms implemented in the Julia languag
toolss HTML, CSS, and JavaSenpte used to create the interface, which makes the fitishedsy
to run on different devices and does not require complex installation. The architecture is base
approach: all educational content is stored in the form of structured JSON files, which &m
nance and modificatbin e pr oj ect s source code i s o0p-e
view the code or modify it to suit their needs. The material will be of interest both to develop
systems and to teachers of technical disciplinesoakiogferl convenient digital tools for their cot
Keywords:.Creating digital educational material&aypea software, cifdatform solutions, the Ji
language.
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WAYS TO INCREASE THE DURABILITY OF ELECTRODES FOR RESISTANCE SPOT
(REVIEW)

Mosyagin Alexander Sergeevic
Strelnikov llya Vladimirct,

Luks Dmitry Igorevich

Sokolova Yulia Vasilyevn

Abstract:The article discusses the issue of increasing the durability of electrodes for resistan:
The specific working conditions of the electrodes, which lead to a decrabselua tunalbti
deformation and wear, are considered: mass transfer, cyclic heating and impact crumpli
measures to increase durability are shown. Modern brands of electrodes are given. The n
restoration of the workimtspd the electric.

Keywordsresistance spot welding; durability; working part; electrode; restoration; bronze all
extension.
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APPLICATION OF lIoT TECHNOLOGIES AND DIGITAL TWINS IN AUTOMATING THE DEV
OIL AND GAS FIELDS

Samsonov Matvey Alexandrovi

Abstract:The article examines the impact oizdigitalon oil and gas geology, in particular, thein
tation of the Internet of Things (IoT) concept and digital twins. The effectiveness of these
manitoring well conditions, optimizing production processes, and preventirad Bsksraarelyzed.
is shown that intelligent management systems significantly improve the profitability, environnr
and safety of geological exploration and field exploitation.

Key wordsgeology, digitalization, Internet of Tibihgdigital twins, oil and gas fields, automaitio
ronmental safety.
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I XX 9j¢€j) td diWwlsd d cOLO o &Bdtso sAs-1 € 5
tcOfmdzd ftetsd3™ h dzj dzdetsmyls d , stcOdzmyf stcls O f 6 d g Hiz'X 6 6
ftojydzj Bz wWodWelsmw dzgjL Odgd dzed 3" a3 dMistsydzd ¢ Gezd 1 «
3" h dzj dgdesfyplsd [ 1, M. 92]. 1 It %j otejd@d" t©OL tcOBE
@zom! $w©0O2d Mdzsyd & fresyj Hst, MEESBEON dgs e d d
Yd mMedn d&3jlstsHtse | fp. 1] . 1 femdjrndd] HiMmwisdd
Mz dzz steOH dyd s dzdzrdz, d341513HOd3 ftedrtsHdIls d&OMh Is OB dal
EmMSCstedls: d OCokfcg@lsdsHdc®@p Bt dfiw®dzedz = [ 2, M. 17
ssets, C0O0¢ Codzyjfydd crRdzZlsjtedziIsO ojhj2e (lkeT),
s fsHatsHT ¢ tsfnatSJchdB dzj H tc.
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Hse [1, M. 93] {dd tBifmMfjudeOtl Ctwdlsdud msd
~nOOSCIsjtedMmisdS On § &zOMlsse (sOSCdr € OS¢ Istfc®dahfiigls § fdddz
tcOMftcjHjdzg dedd toj Mktemse [ 3, M. 1]. dvbotcj dfj dzdzOW
sOydeoddztsets d + dzj SstesdBOGdzdIsdetse s L tsdzH Jtetso @dzd v ,
Ljdgder » MlstczClszte d or wegagy BS d Qdzty 3O @deD dzlf 8, Welg S Z &)
dz" = fstesH d dr 1etdz®*ydd [4, . 35].
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dzdj desor i fBHRrtHBO HMAW BjMJjudidd” HBECOL Odzds -
fsiRsh ! ftodrHWIls ddedzso Oydtsdedze § Isjrdesdzse d (.

eBdjyd 2: BkyumBy2y BBEYMBYEB i ¢ (1 0T)

stSote] d3j dgdz" 2 1 IsOf tOL 9 s v mls €O frgdia dzdar Odgs® £ dzjj Wels
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stcOdzmyf stclsdteso Cd. [ded daj ftoj ter oadets MtsB O lis- H Odad
Mlsswdzedd BtBSEGEZHB OdY [3, M. 3].
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[ sH] dzdtetse Oded &t lsOIsdud MSdd |rddodddud mMcdi ydWw
(Digital Twins)
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B4 fMls detse € d [ 3 fp. 4]
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Data.

APPLICATION OF MACHIEEARNING ALGORITHMS FOR AUTOMATING THE PROCESS
GEOLOGICAL AND GEOPHYSICAL DATA

Zhelnitskiy Artem Viktorovic

Abstract:The article discusses the problem of systematizing and analyzing continuously incr
of geological and geophydatal The necessity of implementing machine learning algorithma-ai
lytics to automate the processes of interpreting information about the subsurface is substan
that the Dafariven approach significantly reduces time cogisoaed the accuracy of detecting h
anomalies during the geological exploration stages.

Key wordsdata analysis, machine learning, geophysics, automation, SQL, Python, Big Data.
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ftesmistsw BRtotsots?2 EMlsOdtsoCd o tYdHOddd tojh j dadw
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Kjdzjord3 mteOdzddzdh j 53 yj dzj MstsBtcOL dzs o' B figOIs!
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ftcj BHBdzjjo20dts figligj  dzdfige w L 4 2 [ 4, M. 142]. uvOSCxyF or M
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Zsedud MEBsets L OSCdMmMdzj dedw, GHJ Issydesfilss or Hj dzj dad
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I ks yIsOl! j ©OMfdokteds 08 kv  dis dats dzd Is dzO® -
MlstcOdzj dzdz' & §SHESHOdHIST tghls £ fztzd COb Bk e b O Yd
Lj df fmddr d& 7 g Mm&Os' n mMhstod §tddj ddls judkt
dls O OwndljSkkicd MERwOdjls §©0Slkduj NSk
B iesets MO0, ksSEHO $OC &dStshj o dfd
Eidztsy dzj ded d ftej HaBj sdzs?2 B &Z®MEOMNYls @z e € =@ dpd
Bj dZlsse. 10 Bhdsse, OdOdkILO MY stdzddtse Odz -
detsj tjh jdd) HBdydes SejHjdVIs! MY Cdzsj S Mists
[ W h y ¢! ybadkeigh @B t£A®B, 510G R s j SO § tsc O dddte
fr, BOMh sOBdEtse Odzd j., 1§ tesceOdddzO™ ddzy j dzj o d

MONOLITH AND MICROSERVICES IN BACKEND DEVELOPMENT: CHOOSING AN AR
FOR SMALL AND MEDBRIKNED PROJECTS

Iskhakov Eduard Rinatovic

Abstract: The article examines monolithic and microservice architectures as two common
backend system design. The purpose of the paper is to compare their strengths and limitat
small and medisized projects. It is shown thatithanaichitecture retains practical value dumio
plicity of development, maintenance, and fast start, whereas the microservice approach
when the product grows, the domain becomes more complex, and individual compepentierst
scaling. Based on the analysis, a set of architectural selection criteria is proposed, demonstr
decision should be determined by project context rather than by the popularity of a tecl
Key wordsbackend development, software architecture, monolith, microservices, scaling, sof

ing.

Il rBtstc Oten s MYiistg 'd3r b asdskdasind sy ¢ ydmdzz t6j h j dz
MistezClskztez StsHO, dats d dzO ofdg thg digg fryls !d L fo3 '
dzdv d Ems2ydesfmis! fsjik0 ¢ wfiskz. 1
flsOo dzj dzd® Bsdetsdzdls O d BIStetsfmjteodmtse,
dzj § Mo toj d3j dfds’ 2z’ diz" P te Jf vy tigligs dzyOdzed® . [ H
toj Odz! dzgsfls! d dzj Eydlr a0jls d&3OMh sOB §tots
[ dzw dzjBtsdz ndrn d MtejHdedr ftetsjCilstso
d d&3j dzits tcOdzdzedn 1 sOf OF th dBSCO o fHtetsj Clsdz
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Zmoztsy dzj ded® MmMdMmilsj d&3¥ , ddets ¢ dzOC s 'dZCf*‘ o dzkz Istc §
ftesHEZCIKO. 1 MmMewL d fr) Lisddz OCIskz Odz' das A3 I jte) Itdpdsd?d o -d
nSHtse dzj M fYtsLdydd LSJ:dztSdztqu’qunQBQ BsHT, O M

] SH d3tsdzts dzd Is dzts 2 tcrdlsy Csztets? B Yydes f tsdzd O

backend tc d dztsy j dzd J tGOLtGOBOISFSOJ mw g 6higse ddzy - B vz
dz" | dBsHEzdzd ttOmf sdzOc O sffw o H dz,tsl) CsHBo Y -BOL §
&, dmfsd Lksls tBhjj RntOddddhj HOdd 5. @khjls
totso Odedas Bz S sHbkz. 1 tod tfds tedstyg>ey lsizsnfﬁdﬁ*fteus(ﬂlﬁllsq’qcllstsc@aﬂzq’tq
fsHmdmilsj digr , MsrtcOdwWw ftod {1 Issdd jHJdr 2 Sodlskzte d

[dStetsmjtco dMdeOW Oterndlsj ClskztcO, dOftetslsdo, tsftcj H Y
Wisjdzt dz2" » Mmjtodmtse, ¢ AcHd QRdzdduj dfdidrtte® tgdal daf de | @ gsts
l Htokdaddizd St sdyj delsORBd s Mjlsd. 1 sHBSBd V- tsSH A

ydoe Ols d B@BOMhIlsOBdteso Ols! yofmlsd mdmilsj d3r , SH dzO ¢ k&
Miljoatet 9L, OddEBHIg: HEsjodgfs Mis d sBJ MY Jjyd dedwv fps6 dzOf
ftod HJ dz] dedzts?2 Mmtej HT [ 3, 41 .

g fwOCIduiMmMeis? bsySd Ltejddy ftojddBzh jmMm s ot
sets Yyde dzO ftesHEzZCISO. stdOdzH O tf sk d @ ds O dedst -dzds y @A
sslsdfkz, daj w©WOMAtSHEWY MmEh jMmise jdader | 6 Mktemr dzO s
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COMPARATIVE CHARACTERISTICS OF WOOD SPECIES FOR FURNITURE PROD
PROPERTIES AND PRACTICAL APPLICATION

EfremovAlexande Nikolaevich,
Vasilyeva Anna Sergeevn
Artyushenkov Daniil Alekseevic
Miroshnikova Ekaterina Ruslanov

AbstractFor centuries, wood has been the primary raw material for furniture manufacturing.
of high technology, natural tirmbexins popular due to its unique aesthetic and performancergt
niture is not only a household item but also an important component of material culture, refl
societal development and artistic preferences of the eraisltdatedyglinked to architecture and it
design, providing functionality and comfort. The correct choice of wood species is crucial, i
specific properties affecting processing technology, appearance, and product dulalplioyidds
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an overview of the most seaftgt wood species, their strengths and weaknesses, and recom
for material selection for different types of furniture.

Keywordsfurniture, wood selection, species properties, oak, wenge, sapehi, pstipbmance reh
acteristics, decorative qualities.
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ANALYSIS OF THE FUNCTIONALITY OF DOMESTIC ELECTRICITY METERS FOR ACCI
MONITORING OF ELECTRICITY QUALITY

5 ts
dzls j

s 5
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qWis
d M€
sfls
sls
tc

aszec ~Fo -

Psarev Alexander Ivanovic
Sorokin Nikolay Sergeevic!
Popryadukhin Evgeny Vladimirovic
Zarubin Romaalekseevich

Abstract:the article presents an analysis of the functional capabilities of modern domestic int
ty meters produced by leading Russian manufacturers, from the perspective of their applicati
metering and moriitg of electricity quality indicators (EQI). The evolution of metering device:
context of import substitution and digital transformation of the energy sector in the Russian
amined. The metrological and technical chasaofetigtidevices are systematized, and the limits
applicability for monitoring harmonic composition, asymmetry, and voltage deviations in
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GOST 32142013 are determined. It has been concluded that there is potential taretjmenaditthe
domestic meters as universal sensors for
building the measurement infrastructure as a whole.

Keywords:intelligent metering devices, electricity quality indicatorpdEQ@pstitution, monitor
commercial accounting.
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FORECASTING THE ELECTRIC LOAD OF AN INDUSTRIAL ENTERPRISE BASED ON H)
NETWORK MODELS TO OPTIMIZE ENERGY CONSUMPTION

Alimov IgoEvgenievich

Abstract:This study explores the potential for improving energy efficiency in industrial facilitie
gent load forecasting algorithms. A review of moderm gbogtasting techniques is conducted,
focus on recurrer@ural networks (LSTM, BILSTM) and their hybrid combinations with CNN. It
incorporating production process parameters significantly enhances forecast quality. A com|
architectures confirms the superiority of hybrid apgitoagrastical relevance of integrating seic
tions into automated energy management systems is substantiated.

Key wordspower consumption optimization, industrial enterprise, neural network algorithtas
ing, LSTM, BILSTM, artificidigatele, energy efficiency.
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DEVELOPMENT AND APPLICATION GBABEB ELECTRONIC EDUCATIONAL RESOURCI
TECHNICAL UNIVERSITY

Frolova Darya Alexandrovr

Abstract:The article examines the relevance of the development of electronic educational rt
for the study of modern programming languages. The process of clesathtatorédd "Fundamen
of modeling in Julia", which combines theoretizd] megractive tests and practical tasks, is de
Special attention is paid to the choice of a technology stack, the implementation of an adapt
tax highlighting and the display of mathematical formulas.

Keywords:.web manual, eteonic educational resource, Julia programming language, web t¢
adaptive interface, interactive testing, modeling.
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OcHoBbI MoaenupoBaHusa B Julia

MpocTtenwune BuIuMcneHus B Julia

MpocTeiwne BEIMUCIEHUS B
Julia

YcnosHele onepatopsl B Julia

LIMKnuseckue CTpYKTYpb! B O6wme cBeaeHMA M OCHOBLI paboThl B Julia

Julia

PelueHne 3anay anreGpel U bBaHua Julia paspabatbiBaetcs ¢ 2009 rona B MaccauyceTckom TexHonordeckom uHcTutyte (MIT).
aHanuaa B Julia naTHO No nuueHaum MIT.

npoekTa: https://julialang.org/.

Mpadpuka B Julia
Pabota ¢ maccuamu B Julia HocTouHcTBa:

PaBora ¢ chaitnamm B Julia Topa No3BONSET CO3AaBaTL MPOrpaMMbl, GbICTPOAEACTBUE KOTOPLIX COMOCTABMMO C BLICTpOAEHCTBUEM
HHbIX Ha C, Fortran.
Pewenue bOpMEHHbIN, O4eHb MBKWIA, YTO oBneryaeT peanusauuio anropuTMOB.
ANDPEPEHLIMANEHEIX hxox Ha cuHTakeue Matlab u Python.
ypaBHeHui B Julia .
oAAepKKa napannenkHbIX BbIMUCIIEHUIA.
BYIOT LUMPOKWE BO3MOXHOCTU METaNporpaMmmupoBaHus.
b ANs peanq3almMn YUCNEHHbIX METOAOB C UCNONb30BAHWEM roTOBLIX GUBNUOTEK (NuHeiiHas anre6pa,
efHas ONTUMU3ALMS, C OrPaHUIEHNAMM U 683 HIX).
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REQUIREMENTS FOR THE HARDWARE AND SOFTWARE COMPLEXECH BIDDORIVE Ol
COLLABORATIVE ROBOTS

Gusinets Alexander Sergeevic

Filippov Georgy Valerievic

Scientific adviser: Blagodarov Kirill Evge

Abstract:unlike traditional industriahipulators, which operate behind barriers in a complete
space, collaborative robots are designed for direct interaction with a person in a shared
imposes fundamental limitations on the design of their actuators. Theokéyeegjeimeot a mode
collaborative robot is an electric drive based on a brushless DC motor (Brushless Direct Cul
high power density, minimal rotor inertia, high reliability, and the ability to provide highly prec
male such motors the de facto standard in the design of collaborative robots. However, ef
operation of such a drive is possible only if a whole range of hardware and software requirernr
Key wordsrobot, safety, controller, mogsaérs.
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FORMALIZATION ORE GAS CONDENSATE DEETHANIZATION PROCESS BASED ON TI
PETRI NETWORKS

Kolesnikova Arina Sergeevn
Prostitenko Oleg Vladimirovic

Abstract:ithe article examines the use of Petri nets to formalize the deethanization of gas c
basic concepts of the theory, rules for triggering transitions, classification, and temporaleex
sented. A process flow diagram is provitidfte amain equipment and stages are identified. The
formalized in terms of input/output variables, control actions, and disturbance actions. It is sh
Petri nets adequately model the dynamics of rectification with asyeraotorasisTine material ¢or
tutes the theoretical basis for a simulation model.

Key wordsPetri nets, gas condensate deethanization, formalization, temporal networks, reeti
tion modeling.
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gjiIsd 1jbted, fHtojHdtsyjdd §j s.¢. 1 jlsted odzl 962
Mistclzdzd dzls Hdzv BsH] dzdtetseo Oded v  § d 3R o )j dg@a @™ Hdstsfin lds! d, 2
BOdzd L 59 OdzdzsMis+ , oL d3sy dzsMmis! OdzOdzd i @ J zO ks I6f dzofzg dzdf
odzj COIsjdz' dg" &3 HdzW L OHOY ~ddBBdud fr]leIé Isj n dzthdzts 6 d d
Ctojlsdgr 2 ROwOCIsjtc (gL thigPdgy C ©z&PHEEB,-L OO
wsddsse d k. f.) [1, M. 47].

[MBr 2 ddzsjteifm ftojHMsOQoadzwels otcj g dedz’ jd -Mjlsd
Isj dzt desisd ftojBr 9 0ded™w BOS jtetso o HsLdydw dy-ddzqd
Mdzj Hso Ols! o dzdwdzedj o Otc! qtctseo OdzadW otcj d3j dedz" = ff Otc C
wodzw jlsfw Cdzs yjots?2 LOHOYj?2 fttd sSflksddidLoydd d kb

]l HOdzdzs?2 MisOl! j dzgO ftodd3j tod f CiSWHidEHSRO dHLj 1 olsEDydzk
MsOHd?2 GBNEHLWOLOCs, C0O0C &ty jls B'ls! fsshistetsj dzO
otej di3j dedzr = EZHfteQoadzves h drn Mmj IsQ @O dzq bsdogfj ) G ds0 IsAdB-tc @Sl
HOMj dals Hdzw ftsfdzjHEsh j2 f0CkdujmMSs? tjoddL Oyd

] ls! VF dlstcdnozHtsdz d 2 @ sStedj dzsdietseo Odedz” 2 e tcOW
h o fats L  Weddztsfo jdi@)) T tfistee sd2) . AStedOd dats Mjls: L OH OV

S=0P, T,E,M0G; o 5

GHPJ C tsdzj ydatsj  d3dzts Jij Msdejsu diftstgL ddgdét®y JEREISHTIPYij 6§ =
dBdzts 3 JHEMBPE NT dzO Yy O dz' dzOW BOwC dtesoa €O ( S sdzd yd mlseo ts 3¢

I stdydd dL sBtcOy OF Isiff wzOUAE O O dfdizd  ff jtoty iiste'ts dz! dz
¢Cd) o fsLdydwn MdmosddL dqekzsls o' § sdzdzj dedj Mlse

1 jtej ntsH  MpddsiQyyisdepts dp & OC Isdeo dz' ) , J Mdzd O3 H OV
Yyj Msots BOws jtetso dzgy dBjde "j CtwOlsdesMmisd MmMstslse jIs
Be detso j dedets (8 C dzOMMdyu MSdma Milwr) ddzd L O 0O¢ sdzj 1
dzd dL COYHB2 9 n-fsHAAs? 1]’ Ldydd dL " &304 Ispw Yy d mdzts
Hize of ntsHdzzy YtsL Jyds sBOo dzVv j sfqw ydmdzts BOteC j to

ks ftosMmists] lj’tGan’dzts i tsinalds devindsls J dgdan j dzdyip,dza igids + |
ntetsdzdL Oyds d CtsdgW dzdCIsr .

5 Hdd&ZOBd Ui MEdd d MisOldui MEdd SceOdd yd ded ¥
L st Oomdezéjs 52 Y sLdydd dzj Btsdzj J BHAdSEE dBOt!
J detsydz' j ( isfetta Oz} dlgs gi)ls MtsHj ey Ol fesdL
Bjsls CtoOlsdetsMmisd ;

J BidgdsLidydw i3 ddzd it ~SHOB ftedfdmr o O8 Ish
l]’tGG)adel]’BJﬁtwanist Bsckzls EftcOodzwis' W o dgjj M dzd d3c
sH' (djtOterndyimMSdy MbtekzSlkzter) [1, M. 19].

Il HOdzdzts?2 tcOB Sls jo tof i) wadz" LAz jzidf O afdn@ fifffigf Ac j B islsij 2
MeOLEz fmdzy dOMiskzy dzj dedv Emzsea d2, des L dydd d
Hdzd Is j dz' detsfplsd Isjmdesdzse dyj mMSts2 s jteOydd.

[ 44 sOdidLs@ydivtctsyj MM t6OL Hj dzj dedw dzj MisOB d dz' dzts G s
FcotgH stetsHBse (@3 IsOdz, 1 IsOdz F+PL s5B8)etsd)j MigOisddzh gzl ¢
toj ClsdWdsoydd -2f,t5d [HIOD defj disfjddsf1, @60k€@c o Ckej 90

sdf s OV EMisOdzsoa €O H 1 IsOdedL Oydd ( dzO@ ftod d3j tej
(ted)fn.

T 1lilotHds?2 t©OLHJd]ls] d
2it S JtcOIsdoadz 2 Isj f dzstsB d3d dzdzed €
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51l sLHEhdzr | RidzsH ddz ded € d
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#2l. 1. uvyysf BfH2hyIsdzBY IsyydzB A[ ] Afy

) sy M) khdse ds tOQHf @eQisdv Ok lsie,d Hjs®ls ¥ d S
fesHECIsse. IMj MsOHd] folsjCOsls daj § tefjto" o d;

2 dzd MisOB ddz! dg" 2 €7=2dpH jCdBfy Oy |,  dgy Q olsdz fdreftsils ©
1 D, 1 BBdYtdy Gdeglic Wzfsiz. 1 sfpdzy HJj1 IsOdzedL Oyd ¢
Bj, HOodzjdzdj H Otctse fOHOjI HS O 45 C1
9" J kfttOQodwj 3" § d Ctdzstesdzdtelzj &3 §J  OteOd
dzj dzd j 62 SOd=AERj; (1, 6

l§ lwtc ©  96j0tc FAGC ) ( 4D 7V RAG ) (; 1 5 0

jdz YdHStsMmisd o SEkBj;

sH Mrt!vw d ftesHEzCIsB9 ;

J eOydwY 11IsO0dz0 © Ckesoatsdy fwsHkCIsj (O
sdddv didlsOydtsdedzts? BSHJ dzd o dg-§ ted3d
dz' § , :8%tcls®gbjmﬁdzli5“ﬁﬁdﬁ]$ﬁsd3f [ 2,
SHdz" § 4 ted digj dedz” § ( X) :

Q2 oidc OMEzisils OB ¢ Hzelzialzfdldedis O Is ©
sLBzhOshdj oLHj2Msoadw (A):
PiHOQodzjdzedj © Hj!1IsOdzedL Olststej [ [}
T2i'slsjd311‘j1fs]®lsxlz@jo:t$lsjq’dztstss[fﬂ?,]jdzdzc[QO
T2 ©Gls | i3t | 8Os dzt@digdHLts 8 8 , 9 ,i146) tcn 9
Vi tsB | & i3S HigABLGHS| @R Is § dzw

Niydmdzs IsOtcj dzs¢ ( 37) ;
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ftcQodzwes hdj otLHj2Mlsadw (U):

AitcOMA SHIs Odzd L § 5 dza Pldeiz® & ©

sd.slsstestsi 5 1s € tets Jsaflg dzd dedz® f; @ dzts o

C21 L OH OUZAHARY | Oldte@dz@Lw j

RTdio C dzt yjdedj tojoekzdwlststcO Isj BB JjtcOkzter §j uyd;
Gf 9 'GZagGKitcOMrfEHY s € 59

ratHdyr § fjtej dgd dadz § (V) :
oTBOMRALOB d fizts dzts §likgdn O Is ©

QRoMTEOMEBHP! IsOdig. Oyd d

tc BOdz dzOW (BSH | flzc | sl Q& RO] I tefifthe 52 ) Yy todz" 2w
HS®, GHJ otLBzhjddYy d EfttOodj ddw o ddw:sl d

S
O
Q-

Jl>ﬁﬁ‘—ﬁﬁﬁﬁﬁc

(0]
3 &

Bosmymaromue Bo3zaeicTBus (A):
A {P, T2r, T2p, Vo, N}

BexTop BxomHBIX

Boixozmbie nepemernsie (Y):
TnepeMeHHbIX X: —>| O I I ™y L
X {Q2x} :

Ynpasnsiomue Bo3aeiicrus (U):
U {Qn, Ke, K1, Kp, Ko, C2, Rta, Gn seix, G2 8x, Gy}

#42ls. 2. 10dyxd3t wmfyylslse Jx¢tkes2dBy22 HBJdT eI

djIsd 1 jtegmMpphbesgrizeizicds sBtcOL 53 ftcoj HMISOD dIs! b
Misedd bkmMased?2 (dOddudy mrt! v, Hshisdydddd i daf
dzoMmtsm O, fJteg Szt yd dedy tod yd B0, MtcOB OIS 9 0dzd ] tej G
L OH Ols! HdzdIsj dzv desyisd s jteOyd?2, sO¢dj C0OCOotcj d3n
Y HJ ddW.

ssdeStejlsder | tsLdydd Milsd d@Esclkzls ddzlsj tcf tejIsdtetso

ZzOctcjolz, tsn dzOYHJ ded® ;
tcOL HJ dzj dzgdt W OL ;
9" HOYJ JtsHEZCISO.

VftcQoadzwes hdj MdcecdzOdzr (orntsHT ls tojockzdzvistsictso)
HT, ©OLtjh oM dj O] oDdze{d Bl GjsHiBLOE BOC et j to]

sO0Cdd3 BBteOL A, WtttddOddL so O0dzdzOW dBisH jdz2 B j !
MlsOdzso dlsfqw BOL B2 H&W ©OLKOBBISd dd&dlsOyd®-dzdzts
B steseo f tsL o sdzdfly =] dzdiist'j Cdsid eedesdisdz f tesyj MMO.

t OmMMmMissistej dz@ tMhmdeseo dz" | fdevIsdw Isitstedd Mmdlsg 2,
EftcOodzvs hdrn tOMh dtcjdzgd?2. | Odes tOL oY tedzgzlstsjj -5t d M
d' ofnj Off OOl , MisOHefd d rldfjts-dedsddss dVusitdpfCodgd L {OCue
o Odzdw © odH] MdMmMlsjd3r eorntHde n, or atsHdz n, EftcOo

] 5COL Odgls, vyYlsts otej dgj dede’ j EfteO@odzws hdj fj-sd 1,
dzsfls! 8 Hdzv lstcOy jddw 2t P o g s dEsysOdd o &
AntetsdzdL Oyds d CtsdgW dzdCIsr .

1T &odkzduydd Mmrwe!' v o Vv BEshisd;

T HefMmisdy jdzdd L OHOdzdzts? Isj B j tcOlskzter ;

T BlCter lssj Mtshisswddd ¢ &zOf OdzO;

T ctsls s fiPdcOIsO ¢ Mmdzj HEkeh j2 s jteOydd.
ljtejraBHT Mtstslse jlsMmisoa kzs Is:

9 fsHOYy MmMrw!'w 9 Off OOls;

1‘[ B

il

il

XXIVE@ AaROg 6 0GO@H eOWERRIGDH o




Ak DDAQAOAG 403307 A ]Q
ste2lsfdz 2k h 52 dzff @

1. 1tessdlsjdSts, [.1. [tHjdkJteseoOdedj HJMBEjIsds
Bdj / [.1. 1tsflsdlsj duods]js R ton)readndrdf s 0 , 01250, 1 7. 5
2. 1 Btej dzS s, R. 1. [Mdesear OolstsdzOIsd LiRte 5 O Rz G
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AdEdQdzu jlsjBlemCd?2 ddz
LOydsdzOd dses dfdj
Rdzfilsdlskzls & d

fr]IschsIzIs WoH | todzts
Hso Olsj dz ME G t
dsddtGmddZdzﬁ QE 8

1 Okydzr 2 tkSCtsotsHdIsjdzr : 1 OdzOB O«

BEZOHN d2 dz2Okz ydz 2

ANddzdQdzu jIsjteBlkteemMCd2 dJdzMmisdlskzls wWH ] todats?2
1 OydesdzOdz detsets dMmMmdzj Hise Olsj dz' MEsEts 1
Rdzmisdlskzls mddidd. hd dzgf & P B 15 azh

t OBtSlIsO orf ftisdzdz] 2O o tOMRE O ¢tz H-BABls o j dadats @
"md BV, WAdLJCO d BdsdscdYw dOdshsls!

yfnlsG)IsJJ ftoj HMIsOo dzj dzgs Mtc Qo dzd Is j dz' dzts,
S dnff BAcks@@H dof ELOHBA2dJ 0" i3 CRYL I
JMEtsd3 asLHj2Mlsadd. RrRMMdzj Hise Odz" jH
sy3¢ts2 dL Al Si 10Mg. lttseojHY dz Gi€
tor tOMmf tcj HJ dd] Gafdgdzif 5O .3 fij sl dzts gsdz id dit
nOttOCIsj te dLIlesan Bsdzj J ddzlsj defifdo dzts?2 W tcOG d3d
, 6 %, IscHAO8 PR sh tzy B3@RdzBOSe s ¢ SEHidsQ afdsdd jH
' s WWdydj dzlsO teOMmftcj Hj dzj degdvw k MmtsiilsOe d-d
HsCtoj dGgded j o s s SCsRISLdIO, Ykt tlstcOy @j
.l BdzE yd deder § 6§ L Iz dizdlg O [S30 Istj thoLd O 6Clg) te@vy
Jets tOLtelkh jddw ftcd BOddzdMIsdy MEsd3 o
¥ G4 ) H&HFGdrts 2 dzOW-C @tEs(larts ¢ tQyddgadfj o " 2 € st
BOdzdzd plsdyj MStsj eoeLHj2Mlsadj, WttOc dzj dzsiOxdfdsdz
cdtesdH dzOW wyjdimlsOw MbtezCIskzte®, Al Si 10 Mg.

THE ROZIRUMMLER MODEL FOR THE ANALYSIS OESHRUCTION OF FWWYER
ARMORED BARRIERS BASED ON DIAMORSDN CARBIDE COMPOSITE AND CORUNL
CERAMICS
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Shulga Igor Alexandrovic

Scientific advis@alabanov Sergey Vitalie

Abstract The article presents a comparative study of the dekaratttenstics of Aager ceramic-a
mor barriers with a diar@icbn carbide composite and corundum ceramics under ballis
Twdlayer armor barriers with an identical gyroid honeycomb substrate made of AISi10Mg
granulometranalysis of the destruction products was carried out, and the distribution pargm
termined using the Ridzammler model. It has been established that corundum ceramics are «
by more intensive fragmentation: the fraction wgtteatsizban 10 mm accounted for 25.6%, whe
the diamoarbidsilicon composite this figure was 77%. The distribution coefficient k was -
rundum ceramics and 5.0688 for the dizartmdgsilicon composite, which reflects thenddtene the
distribution pattern of the fracture products. The obtained results make it possible to asses
the ceramic layer material on the mechanism of its failure under ballistic impact.
Keywordstwdayer armor, diamailicon carledcomposite, corundum ceramic, ballistic impaaot, 1
tation, granulometric analysis,iRasinmler model, gyroid cellular structure, AISi10Mg.
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sBotc] d3gd dedzr §J CJitOBIud MSdJ BtelsdzJU’tQJGtGOHq’ f L ¢
s tsfgdetsmdlsj dz' dzts dz;stsdzihtsi) BOMMs2 CdmistezC ydd.
Mzs?2 t©WOL kh O Ismw d cOc BB dzglsteclzj simw, O ftsHdsyC

]l HOdzdzts?2 tOBslsj Ums d H] dzs M OB Bzf dig Jotasit@z Q Oslsh)
LdIO d (sttkdzhnsoats?2 CjttOBdSd o MtsmlsOoej HokmMdzs:!
fsHEsy B2 dL Al Si 10Mg. uv0O¢dj MmMlsteckzClskter tflsdzsmW
dzd 3O dz! dzts?2 1 dzgjteedd (vl 1 [ Cyjlsy thisBER 2O e sl i O A i @
mMC ke Owrndlsj Skktck, il kedy CBltets?2 GftcjjHd dvj
dzdv CtdfmlstezCydd fted otsLHj2Mlsadd dOctekzL $d [ 3;

[ &zv MteOo dzj dzdWv dBOIsjtcdOdztse ftotso j HY dz dgdevO flady ds ifi3l
Hjdzj dz"@ f OtcOd3j SiprOdzdgty je®@d T Oudzdez®@ f§ SHAtSH &L 9 sdz
cOCIsjtc WttOEed3d dzlsOydd d rwodlss tOL&dydwy g - tcOMmf

)
mMEtsets aBLH]j2Msoadw [5; 6].
LAJdzz BE@O5 dzd Is "@M@BWHE&&;%&C{JSBGB ¢ s
ots?2 CjttORBISd ftcd BOZAZIJMIsdUui MSsdE3 atsLHj2Misadd.
[Bl jCbtsds dmMmdzj Hise Odzd W WwWodzwe IsfpW Hokzn Mdzs2 dz" §
Mlss?2 foHdsy¢s2 dL Al Si 10Mg. 1 toj H dieds'ts dit¢ o th@dda)f w it
BOIjtcedOdzse ftsfmdzy BOZAZdMisdyjMS et oL Hj2Miseadw.
CEMyjteddd dzs oS dz¥ yOdz BOdzdzdfplsdud M&dj dmyr lsOdzc
dzdj d&BjlsOdzdzd yd MEts?2 MesMlsOoadzwe h j2 fosHdsySd d f s
9 dzd B3O dzf dets B HAsMIsOo dzj ded ¥ Wt OC ydsdzdzsegts MsMmisOo O
t sLif @3d3dzj 6 O.
Sdzstey M2 dpyy sk d3t sBY fyytsdze MedmWh 2y dzy
[ dzv MteOo dzj dzd v dMmMdzj 4 OO drdfi fiss toFE3ZPY " di3fn ¢ ©dgtfiz®
CJjtOdideSsMsBtcOL Yo dd3j dzd dHJ delsdydze" § cdtesdHdz § W
BB s =sSLMBERY j yOlsd. uvisdzh ddzO wyj dmlss?2 yOMmisd 6 B 300 dz
stsdzh ddz0@ C jtORRdyd ME scts  fr)dds® tc HnsHis Wte jdadiaD] o8ts 0 dgdis
HdzZw CtstckzdzHtsoats?2 CjtOBdSd. 1 dzv EZHjtoy OdzBr H jf Bigb &z 6
sBteOL Yr tcOL d3j M Odzd My 9 BOkzdzdyj MSdr CttotsB On
[Bhd2 odH &BiOkdazdyjmMtdr SttetsBtsS ) teOL d3j h v dadz «
ted mMizdzC 4§ 1.
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g42ls. 1. 1 yEBd3d32h ylsdz?2y d&Imfomsubdzd dey ' st
ey MY d oBd3dB2ISEZAINYIsdz2 dz?2 21Iste! B2y d2?

SOYHMN2 BKOLjY t6OLHKBJNOEZNHY o tlsH | dz' des2tc-d3j IsO
Y Odedw ftesHECISBSe twWOLtlzh jddw §fMmdzy BOdzAZIMIBdyd ME
dzd o Oded ¥ 5Bt OL tsas@o "dd Affis' dbjei@E Bjid s WicOC ydsddses

) Ozazd s ud MEdd dMmy -1OBdzdf"O IsifteisBitiestsifi Gbdzd ;e O e , 6 8 |
Misswdedw 10 d3&. RMYr sOdedwv o § tsdzdz” dzd )2 0 b7 MmHgdeWs o g ts
LOMNdIsder » € tsdzMmls tez& ytg(@ M Is@ dzOfininddd i jdtcd H EH OB dR M
COBdHBCKj Bded J otse s SBBIBSLdISO d 709 &3/ M Hdzv ¢

l sdzy BlMmistej d&zO bk dzseo dzj dzde" | feBSHECIST t6OL Wlzh j§

Cydwds o3j IstsH sd3 fydifististabisg jsdzdxipOxizdos Gs | tq dodsdr@ls fH O dz!
fsHdzsY € d M ddifetdsiz’ ta Gdrplsdiadigi Oy fifl0dzwAlzts 2 € d pdztsis T .
OBdudi MSdy WtkOcdj dzls' i solststedzts oL o NN do Odzd iy .
dzv  Stddyd Mise j ddtsets s dmModdY Jje@m{ tBip® dfdapidad @
] st WWwWduydj dzalst EZtwOodej dedv Sftej HJ dzWw dzd pdz- f 5
n 9 ftoscteORRd3j Kal ei daGraph. tOMmftcjH]jdzjdadj B3

0 w Omp Q- (1)
¢ HVi( BxBOMMO yOMmisdy KOL i3 tesd3 dzj B Sdzj j
MOd sBh OW BOMMO OMMdBBOstedo O] BBs?2 Mo s 2 desfls
X0 teOL BBj o WtcOC d3j dzls O;
20 n Ol OCIsjtodz" 2 tOL BBjte tOMYtej HJ dzj dad VW ;
kd CsW fydJdels tcOmMytej HJ dzj ded W .

JtsBd32d MydWwdit zekfcec 2Itc! zetsts! y § ofr
dz" j rOttOCIjttdMmMisdSd dmMfr lsOdedeg’" = tBOL Yytso
dydj dzs twOMY te§ @1 sz dag ¢ to k d3dzdizvo tOHROL ts 3 tSL 0
@2 CQY 2emaRd SIdtsdziz yj dedz" § L dz2OyJ dedv  ©C0OL " 9
jtedOdzse . 1 tsdzjj o' MtsC G O ta sdzOHYY Sism(d) 3 d2eis Wi
sokzjls ftoj ddisizh jMlse j dedetscdsz B tcOL 59 Odad ¥ ¢
O0¢ydd BBdZjj 10 dB®E. Clsts E2COLT" 9 0OjIs dzO
BOdkzdzdfmMisd yj M sets stsiwﬂc;amazeb[yy; dz@u;axdfajzdzk
gz tOMmMftcjHjdzjdedj 53 tcOL Bj tetso BMEtsdzStses d ko
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vBo d32 ys 1
Il ssfets! y ysMmpdzzy M2 k2 dz? 22lIstg! EBtsis y
t f dzB d B Iz ) d3¢ U3 K3
¢ dzdkOL
[OljtedOdz CijtOdBBdyud MEisets |[COteBdHESC s stczBF) (4
CesBf tsL dIs
stsdzh ddz0 S itcOdBBdud MEsets Mm[8,0 8,9
v tsdzh d 20 M dzesh dets?2 yOfmlsd |5 5
stsdzh dz0 cdtesdHdzs?2 wyjdm|6 6
vtsdzh ddz0 Misj dz2€d e dtetsdH dzts| 0,4 0,4
[OLd3jte jHdddydets?2 wyj2¢d|8 8
# Cstetsmikg/ MY 2 dzd 725 709
k 5,0688 2,9206
lJ]tesBdlsdj BBtOL yoO 14 1s 1Ld s

HOodzj dzdj 5O tdOdzse §BCOLT 90jl ©OL d&dyd™ o
cdesdHds? W yjdlsED e wmdes kg dhdzd[ it ¢ Bh&B kY &-d s O
MlsOo wO7TBC Bz SBEHO COCORBYE CHickzBso 5D d 6 jis O dsy B
o dtsds HiesBdzj dzdf Stk dzisos?2 CjwOBISd d Wistdds!

CCMtY jted d3j dzls Ozt dazts § d tOfyy Isdzs COMY ] Hj &
COBfektef fo 5t C Y tLfBBEESE i izd b Ga dizBs dzO

60

~50,81*(1—-EXP(~((15/10,098)5,0588)))
=0 M(< x) = M, (1 - exp(— (%)k>

40

— PacyeT Nno

dopmyne
30

B 3KcnepumeHTam

8 Hble faHHble

Macca ¢pakuum, r

10

-10

CpeaHuii paamep ocKonKa Gppakumm, mm

42B. LSzt M2 dyyskedt sfy 2 MBlsh ' sy MBlstemy §
dze Mo 2 j §f dzfy des2 e v dzf detwfdefidddzemBtct dzff j X d32

tOMmMftcjHjdzjded] HtosHESCItse ©OL kN jddwYw CCstokzdzHts
st dfMOdzdzts j dits O hazd O L f 9 H Mls Oo dzj dzts &z@ ted Mk dzs j
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=12,84*(1-EXP(-((15/1,5516)"2,9206)))

M(< x) = M, (1 = exP(_(%)k)
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Macca dpakuum, r
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42B. OHdzstey M2 dytskBdit sy 2 MmBlsh ' sy MmBlstygfgy § 3 d3»
e dz2 dz? todf § ofidipefalz2izy M B

) sdzlz y g dzdz’ § L dzOyd ded W Ctsi W wdydj dely G dgeyad) fetd] HHjjdd
Mistcdtelzt Is wOL dzd ydw o dBJ ~OdedL A3y tOL tclzh j dedWw d Mmfd
Okd§oQtB HES 6] Bdzd j o SE 5 § By tLEEHD HEsts®GL g dsOdd & | &t
B4 dzZlsse, yYlss ESOLT 90jIs dzO d3j dai 4 ddelsj dzmdo ddsy ©O
Cd dBjde "jj LdOyYyjdedj k MmewLOdes ) BBdzjj o©7jteOy j d
tcso ftosHizCIsse twOL telkzh j ded W .

vOCdd GHEeOL AR j dsduds? CtdibezSydd &desdH
COBdHBC ) Bz jor 2 ScBfsLdl Hj Bsdhstdtlzjls B sdj
Ctobfdr 7 WwOcd dstse §smdzj BOREZIMsdUj MSSEE oL H
ddzls pdefinfdzs HtctsBdzj dgd j &5, yYlsts EZCOLT90jls dzgO BtSdzj j 9T
) sy dzgde’ | BiLbkdr SOIT sCOLT 0-00EE § 4§ BHEj Gizd p oz
LdlsO o CwodflsteSydwrn, cHJ IstejBljlsmy dfy et sz et §f
BdUi MSCBE Masw.

RB dzdzw N 3y 52 )

dtcQodzgj dzdj YtsCOLOdzs, yYlsts BOLjtedOdz CjtcOdzd yj M¢
eizh jddv f§ted B Odzdzd fls d Y J-Sn@ tsecly] HotdkL taij j3diapflsjoodixfe. ts 1 Cavdz
Bsdzj j 10 &z MsmsOsddd SOGdzesdz8 265ts6z &1 says®s Mptd®
s Btsdzj j ddelsj delmdo detsds HtcsBdzj dedd S tstckdzHtsoats?2 € jtcO

stsiWWdydjdads k o Of ftetsCifi) dOddsilieig “6"O) df) tstintés @ep df jdzizd>d,
COBdHBCtej d3dzd j otsets CERBEFLePE@Cd. 2 ) Sz& 6 j dedz” | C stz
tcOL dzd yd w ) tcOMY tcj HJ dzj dzd ftesHEZCIstse tcOL-tclzh j o
COBdHEBCtc]j Bdzdj ose s CSBRIBSLJISO Mstslso jIsMisalzjls ff toj
fsHIso jteY HOj MW des 2 MBEOL ygdtgdzj P jEetelrffj L dzOyjdedj k
) Btsdzjj hdesSdds wOMYtejHjdzj dedj o5 t6OL d3j tetso s C tsdzS
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1 OydtsdzOdz! detsets dfMmMmdzj Hise Olsj dzr ME tsSG ¢
Rdzisdlskzls Tsdid{diz. Hgdzd € Olg toj

1 Okydzr 2 tkSCtsotsHdIsjdzr : 1 OdzOB O«

BEZOHN d2 dz2Okzydz 2

ANJd&zdOdz ANjJHJtOdz dzsets etsmMikzH Otemlise §
¢clilbitwBlkztcemMEd2 ddzmisdlskzls WwWHJ tcdzts?2
1 OyqdsdzOdz dzse s dunjfddly i@ o QOBIsky] teia) A< secitst d

RdzMisdlskzls Rddddd Mddzd ¢ Olstse
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Oxw
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-

=

t OBtSlIsO orf ftsdzdzj] dzO@ o tOM®RE O ¢tz H-BABls o j dadats @
"md BV, WAdLJCO d Bdsdscdw dGOdshsls!

I ssf B Yese j H des MicOo dzd Is | dzitcd@ts jo Iz ff ) figdzy H € &s@dz
LOMNdIlsdgr » HeokraMmdzs2dz = Btedz CsdemMistezC ydwr Q-
Bslsi twOmMmMBsslstc dZ@ dBsdesdzd s dzOv  sH 3 SO d He
dzd ydets? Istsdzh ddzts? BfGh desdhd " a Pt BByl MYs
dzdw ftHo jtedaOdzd fMdlseotdk tOmMMmjoek M f tsimdzj Hak
ks s twOL i3 teOd. | dzv Ctsdzdyj Mise j dzdzts 2it B apgzdzs
cOmMyy s 8o j g dzsflgdzizc OL tclzh j dzgdWw . v MilsOdzatsoe dzj dzE
oY HOJ MW dL d3j dzj dzgdd &3 6OMYtej Hjdzj ded™V WieOG d3d
Bjdz yjdzedj RO jtedOdzO dzOB dz8 H O dzts fiy! Hdzw  wyj d
t Buyy sdzOw ftso jten detsmisdzOw 1 dzj ecdW t©OL telzh j dad W
tcjLEzdz IsOIsr fCOLT 908l oL By datsmyls dmf sdz' L
tcOL telzh jdzdWw HdzvW MeOodzdlsj dz' daets?2 Byl el d tc ® dzegf® L
Mdzs2dzr = LOMdlde = ftej ctcOH dzO Bhdetsea j € j teOd3d
J 3w h 3 ¢ 3¢ tstaitfdgBs 0 OV € jtcOBdEC O; Btotsdzj f toj GtcOH (
fsHdEZtYCO; wyjdhmsow MbtekzCkzttO,; Mg Eadk tc® R
dzOwWdzj o dW tcOL tolzh j ded W .

INFLUENCE OF THE GEOMETRY OF THE METAL SUBSTRATE ON THE NATURE
DESTRUCTION OF FWWYER ARMORED BARRIERS UNDER BALLISTIC IMPACT
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Shulga Igor Alexandrovic

Scientific advis@alabanov Sergey Vitalie

Abstract Acomparative study was conducted to examine the nature of the failure of corund
protective twayer armored structures with metal substrates of various geometries. The stu
monolithic substrate and two variants of cellulaesuhst@ of the AISi1OMg alloy with diffeker
nesses of the solid and cellular parts. After ballistic impact, the failure products were subjec
lowed by determination of the mass distribution of fragments by size. To pesstiiEyantestio
the RosirRammler model and the calculation of the surface energy of failure were used. it I
lished that a change in the design of the substrate is accompanied by a change in the distrib
ceramic fragmentheTmost intensive material grinding was observed for the cellular substrate
thickness of the solid part. The calculated surface energy of fracture for this variant was 0.4£
results demonstrate the possibility of usiagtittreafrcomposition and calculated fracture parame
comparative assessment of the influence of the substrate geometry on the nature ddfeactur:
ramiébased protective barriers.

Keywords:corundum ceramic; arraeistant barrierallstic impact; metal substrate; cellular str
sieve screening; fragmentationi Rasimler model; surface fracture energy.
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o tso toj d3j dedz | L Oh dIs CodemlstczC ydd dzO shdetse
dzOf Oo dzj dzd  fdddty Qtdﬁfd%cld@dnfnlsmﬂﬁdmdﬂs? B Odzdzd fls d yd
HoZRMmdzs2 dets? CtsdemlstezC ydd wftejHjdzwjlsmw dzj dlstsdz €
COBRBd 1 dzgj eesf sedzsh O h j2 fsHdsyCd. [MB" 2 Eddzlsj
ter , dpvstPeds) CdeSJdZWlSJ B n Odzd ud MEdd ~OLOSIjtedmisd

MstczSIskter [ 1, 2, 3].

1 tod BOdzdchfr]lsq’qc;fr]Qtsd:s otsLHj2MIsodd twOLtkzhddedd !
J&i3 WtcOcedi3j dzlstso tOL dzd ydetse ts tcOL dfy StadsizCofs o B3 @ fitsfy ' W. te QIS 3y
dmf sdz! L s9 Ols! Mw COC HBYtsdzddlsj d' doOov -~ O0tOCIsj tcd Ml
otsLHj2MsoadY ftosddCOsh jeots Isj dzO dzO € j OBy ME d2
dzdvw hmMétsditse. 1 1djtdisd Q) dbd2 -8 @dQ dzftg Ots O 1 & lis™H
MdzOcOj " =, tsHddz dL St n ftso jton detsfyls dzOWs-1 dzj to
9 0dgdz’ = o jtorndesMmisj?2, vyt fosLreosdvjl M sd'-L s59 0O
Yyd mMédr L@BEQPIEJEO[ #8OL 5] . vOCYyJ HAv tyjdStd dds
sfdmodzd™ twOMYftej HJdzj dzd™W W tcOG dif Gridsthoz] 3Oy @26 | § tcd d3d

]l dzOfmlstswh j2 tcOBKls] ftotso jHJdts MtcOo dzd Is jLdz' dats §
dzd ydz' 3d jdpSlsi@HdzdfusH dztsy C O3 : Bsdetsdzd Isdets?2 d H o k& W
Al' Si 10Mg M tOL ddyos "d&dhw cjtsdjistedud M¢ d dsd UOtG
HECIsr tOLtkh jddYy ftsHe jtecOdzd Mdlktseotsdkz tw@PRmMJ o
dzj dzgdv WtcOced3j dzlstso s teOL dBj teOdz, MlsOIsdmisdyg M¢< ts
desMilsdes? { dzgj teadd. 1 sdzEyd deder § tjL zdz? sOlr Iy sdz
nOKLOCIsjte tOL kN jddYy (tStdHtseot?2 $jteORdSCd.

1 By M2 d3d 2 2ol s i3¥ Gy fuy sdz?2 Medmih 32y

omMfsytcdzsBlskz2 68 s Medd32 "N 5! dzg2 ¢ sy MUY totf HAZY I |

dzv dmMmdzj Hse OdgdW dMfsdz’ L soe Odzd Istced S StclzdzH tso
jordg mMzsj @3 Istsdzh ddes?2 8, 9 3dz. [ figdlz® ajd™ dzjdzte B O diz
2 1L dgjteesf cedzsh O h j2 fsHdsyCd. 1 fjtotsd o O
sy 0. It olttesdy §fted d3y dzw d&zOf! wyj dmlsOwW  tSHC

J
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i dztsh dzts?2 YOMIs! ¢ Istsdzh  dats 2! 12t acdf@REZO ! Isveyj jisof frj It wo  Otftet
ff dztsh dzts?2 YOMmisd 5 BB d fjtedsHisR MistelzSlskztedz- 8 &
fMstezSyd?2 o COyjflsej {djteeftsdsdlsjdj2 LO fyyls
didzj Hizj &3" = b @b g BZOY 2D LG iz dzC § 1.

KopyHaoseiv 1 KopyHaosbiit T KopyHaosiii t

Kepamuueckuit Kepamu4eckuii KepaMUy4ecKui
AMLIEBOM CAOW 8,9 MM AMLIEBOM CAOH 8,9 MM AMLIEBOW CAOM 8,9 MM

CniaoluHas YacTe CrirowwHas yacTe

METAAAUHECKON 2k METaAAUHECKON

5mm

e TIOAAOKKM A TIOAAOKKH
MeTaAAMYecKas ﬁ_
Auencran vactb 7 mm Aveucran vacb
(AISI1OMg, (nepvoa (AISII0Mg, 8 mm
TMponAHaA CTPYKTYPsl)  MMpOMAHad (neproa
cTpyKTYPa) CTpyKTYPa) CTRyKTYPI)
i i
a — MOHOAWTHas 6 — sencTan MOAAOXKKA CO 8 — AYEMCTaA MOAAOXKKA CO
MeTaAAMYeCKas MOAAOKKA CrAOLLHOWM YaCTbIO TOALMHOM 2 MM CMAOLUHOWM YaCTbIO TOALLMHOM 5 MM
w2l yydze 2klsdyjWydy y dBi 2kts: y dzf slskemW dzy2 S s
toff j 3 NdA e ztsBY dzykzB d3A3R Y Y is2zB lz B to ff geul3lif B dgag? " 9 Is dz
GAY Ny 2lskzBY dpylzB 3R ylsdzBY totfs) dsftadgtfsh = CW chypdsth?

g2ls2. clldfdeftdechlealyd2e 2d ki sdfd

1 Odzazd s ud MEdd d MY ~1OBdzdfO IsiteisBiititstsifi dzd Bt O ¥ , 6 8 |
flsswdzdw 10 3. uwSttesfhis: fkdd fjtejH oL Odigtes j 2 fls
o jlsfise jdedets. RMYr sOdzdv ftetsotsHdadzdfm: HhY ¢ tsdflstek
sMEsdz¢ s BBKOL Yyr twOLBjhOodzdMm! o ¢MEsdttslkzdzOs dzd

[dzv Btsdzjj L WWjCSkdodasets MBste® M sz & sEftc O
ssdS sdzd Mlsso 52 MIsOdzd, odzjhded?2 odH Ctlstster 7 e H

) sfidzj BOdkEdMisduj MStsets otLHj2Misoadw ftostatzClIss
GOdkzd tOMmMMmjok dO &OBBEOIEed 7 MdlsOR. 1 tsdfyj dzdz
5i1;10,63;08D, 25 iQf, 10252 5¢3d3, O IsO¢yj djdzjj 0, 12j5 d3cs.
Hjdvdd jYy BOMMsekt Htsdzs. RMscd Lo Odzdj fdlstso
ftocjHjdzjded] HtesHEZCIstse tOLtokzh jddw 6 tcOL di3j tOd3 |
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[ dzv  tslsH j dfjydedn€ sEistc @B Isj e OdzO tslIs yOfmisdy Mmd dzlz ds¢
SBtcOB O Z0OBJtcOPlsdotstctsdy Misdzw dets?2 CdMmdzslsr , f sMmdzj
ormMehdeOdzd d Hwsolststcdets oL o N do Odzd .

stdzd ud Mise j dzdzOW ©yj d2¢ O tcOMiffus Hiztsdaj ddf® dof dise feiEr) [dz

0 w Omp Q° (1)
¢ HMi( BxBOMMO yOMmisdy KOL di3j tesds dzj BESdZ d
MOd sBh OW d3®fr]an tcOMMdzOlstcdo O diis?2 Mo sC k1§ datsfls
X0 te OL d3j cted3 jWdE0O ;
20 R Ot OCIsjtodz 2 tOLdBBjte tcOMYtej HJ dzj dad VW ;
kd St WWdydd dzls wOmMf tod HJ dzj ded W .

vMBEE2ky a3l 5' € BoBB2d MBdMWh y52 dfMW s c
fMedd2h ¢ df slskmi dy? 2
) OLO®) ster dis@ikdzdz £OL dz® S Oy H G Of & EBGLS qE BB
LS jted B dzls Oz dzr 7 H Odzdz' R B sSHEB AR daj dzd dzj 2 dats2
[dzv CO)YHEBEE o20dOdsO dijsOdeduj MSs?2 §sHdks)Sd f
[z B dasddlsdas? f SHdzsy ¢

6 ® oo QF 2)
@ wujdmls? (EHdEXSd NS MYdEsh s uomk: ¢ 2
0 ® c¢lx Q7F (3)
rdzv wygd dfmldnes? Y szsdrsas® d uOfr]lSJ 5 5 33
0 o popp QF (4)

{jLEd OIT OfftsChmddEOydd ©OMfijH, j djddy- ¥ cOc
¢d ftjHMiOo dzj dz 2O tedMmlzdzC j 3.

MoHonuTHaa MeTannunyeckas noanoxka

M(x) = 35,53 (1 —exp (_(5’1’;77)0.93525))
35

k
M(<x)=M, (1 —exp (—(;) ))
30 My =3553r; A=51477mw; k=0,93525 /

40

|

= Annpokcumauus no Moaenu
PosuHa-Pammnepa

B OkcnepuMeHTanbHble
AaHHble

HakonneHHasa Macca ¢pparMeHToB, I

0 2 4 6 8 10 12 14 16

Pa3mep ¢pparmeHTa, MM
428B. JtwtemMf dzls2deB y2y MmMBlstemMy iy By 52y S MBHAY S
tef dzf j X dd@ B dztzkY s § J3BWz st day 2B B2 Ny Isdzf € tof

rdzv wyjdmlsts?2 &BjsOdzaedud MEs2 sy Cd mfs MY d
fesCMdBOydd ftjHmlsOs dzj dz¥ 20 twdMmlzdeS j 4.
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Ayeuncrasa metannumyeckas noanoxka
(cnnowHaga YacTb TONLWMHON 2 MM)

30
M(x) = 28,57 (1 —exp (_ (ﬁ)l'om)) 2
25 x\ k
M(< x) =M, (1 —exp (— (7) ))
20 My, =2857r; 2=6,5368mm; k =1,0461

= Annpokc1mauus no Moaenu
PosuHa-Pammnepa

15

B OkcnepuMeHTanbHble
DaHHble

10

HakonneHHas Macca ¢pparMeHTOB, I

0 2 4 6 8 10 12 14 16
Pasmep ¢pparmeHTta, MM

4286. Jtotomtfdzls2dzB y2y MmMBlstemMy jy B2y ~sMmMBHd Bz ¢
o ff dutsedzdzd3y M J A3y Y h 2k ¢ dykBdizdz2h ylsdzf € toff § o5

[ wyjdmlss2 &jlkOdkddyj MSs?2 §oHksyCd M MY c
h oW OYC Md BOYdY ftoj HiflsOo dzj dzO® dz® tedMmlzdzeCj 5.

Ayeuncras metTannnyecKasn noasoXKKa ¢ YBenM‘IEHHOﬁ CNNOLIHOW YacTblO
18

16 M(sx) = 12.84(1 —exp (_(Lsxﬁ)z'”% )

| msoemi-enl-G))

M, =12,84r; A=15516 mm; k =2,9206

€]

— Annpokcumauus
no moaenu
Po3uHa—-Pammnepa

B DKcnepumeHTasbHble
[LlaHHble

HakonneHHas macca ¢pparmeHToB, r

0 2 4 6 8 10 12 14 16
e, Pa3mep ¢pparmeHTta, mm

428, JttemMf dzls2dzB Y2y MmMBlstemMy iy By 52y SMmBHd SEY ¢
g ff ddsedzdzd3y M jJ A3y Y h 32k ¢ dylkzBddd32h ylsdztf € teff j o5 |

) sz yj dede’ | b teOo dzj dzd v @O i P sy def s KHSL i e
sy Sd k=0, 935, Hdv wyjdhls? { Hkdzsd,Cof4 6t G fHizkh
s ff dzsh dats?2 Y Ofplsk =2 102 .  dgs@q 856 desdl j § L dzO v j dzd j
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Oy J dzdets Bz d L o3 dz'sy Jopiadst) e OOR] wisMiEige d dzls § dzfyd o dzts
Mudls o MsCts2 1 WWJiClsdodesmisd ftsHEYSCd © Hokm Mt

[ B sdzdzd Isj dz' des Hdzw C Oy HEB2 WwOCydd twOfmMmm-dlsr o
dzOw ftso jton desfls dzOW + dzytstsd Wz d3fp @zl L |f tizgl ged 6 OL P& P M 1B d
odds2 dBOMMJ BOjtedOdzO ftdotsHdls € ko j dzd ytyp ded & 1
milsj 2, ysts fssrosdvjls dmfsd L s Ols HOdzdz' 2 f 5C OL
hjddw [4, 5].

fijLEzd PORYcdiBsets OdOddL O §COL Odzd tOL jozd yd W
cOBdSd ftod dMitsd L 5o Odedd tOL dzdyder 7 f SH &z®y §
ZO dL Ctwhkfd' 7 WwOcdjdistse o BBdzjj B dzC dj ddzOB dz¥
Yy dedztsets tcOL d3j 6 O.

tOfuyyls o jtodshisdts? L djtecdd §SOLOdk KOS M
Yy dztsh dets?2 Y Ofls: 8 OB, tAdB 3 jr2y .Is tydebwd dzists dets dz s dzts 2 ff s H oz
ry, O Hdv wyjdimiss?2 {§oHdsyCd s 2G % dte N dits oy @fglsyd
fs5COLOIjdY fMowL Odes M ©BKLOLBOOdzdjd3 BSd M j2 Mzc
ftod ©WOLtE" jddd SjttOBdujMitets ®KOLjtedOdO. vt
LW WiCIlsde dzOv W yd d Miisipy s fipdsatctizel Asldz! tc Oz edgitsdgd) Usd dpli® J -H d M
6 Isjd&z0 fted wOLwkh jddd SjteOB3dyj MStset Mmduw, {§to
dZsets 1 dzj 3 dEls©. 1 sdzzyj dzdzO% L Qe dMddsMmisd Mise dzOM
Mstelz € Is Iz tas fGs afd2ts M @igjhtaf j R OwLOCIsjtedmisdsSd [ 9] .

vOCdd tsBtOLBA, Gt tejLizd! sOO® W tc®S<Cddsddidas@s tsc
cOfmMyy 5O o jtondasiisdets? + dzjtecdd odHdzs, yYlsts dzOde
gst_eggfnﬁtstls ftod dMmytscusy tsd @EA]r "dgCd szl M ] 1§ SH
J .

RB dzdzw N y 52 )

lteso jHjdzs MeOQodedlsy dz! desy dMMmMdzj Hso Odzedy EBOLOC |
dzr 7 CdmstezSydw e ) tOL dzd ydz d&zd i3J IsOdzdzd uj |E d izqd
Ydfds H dzsy € Msftetso sy HOjIsMw dL d3j dzj dzdj di3 t6OMYtej HJ

1 OdBtsdzj § o' 6Oy Jdadetsy dL B dz yjdedd SJtwOd3dud ms
Fojddyj dedzse s tOL dB3j eO. s B4 WWJYdtjQesdsdsy Aty tdgjisifiy lsie) od
t OMMuydIls OdzdzOwY f tso jtorn desMmisdzOY 1 dzj e v IIsOC Y B- HEsSMIs
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EFFECT OPRESOWING TREATMENT OF WINTER BARLEY SEEDS ON SOWING QUAL
GROWTH PROCESSES

Smirnov Vadim Vadimovicl

Gnda Elen&edorovna

Abstract:The paper presents the results of experiments evaluating the effects of Pilarmaxim
products on the sowing characteristics of California winter barley seeds. Treatment with |
creased the total length of the seedling to 5thenhioth day and to 21.8 cm by the seventh day
values exceed the benchmarks by 4.2 and 1.8 times, respectively.
Keywordswinter barley, mordant, germination energy, germination.
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THE EFFECT OF PLANT TREATMENT WITH INSECTICIDES ON THE PRODUCTIVITY
RAPESEED

Gushan Stanislav Mikhailovic

Ginda Elea Fedorovna

Abstract:The research was carried out in order to identify the number of pests of winter oils
Transnistrian region. The observations were carried out in 2025 on plants of the Architect va
conditions during ttesearch period were very different compared ttetine dvegage data. The pe
presents the results of studies on the effect of insecticides on the degree of damage to plant
ter rape. The species composition of the pests ldenbtiget and the degree of their harmfulne
been assessed. It was found that the insecticides used significantly reduced the proportion «
without adversely affecting the main crop yield indicators.

Keywordswinter rapeseed, weather conditions, pests, insecticides, yield.
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tojctej Mdd, kZtetsy 02 desfls

UTILIZATION RATE OF VARIOUS PHOSRHORUAINING FERTILIZERS
Elmurodova Gulmira Abiyirovr

Abstract.The article presents the results of research on studying the effectiveness of variol
containing fertilizers (Ammofos, Suprefos NS, and tregneeiiizer) in the cultivation of caull
under irrigated meag@nozem soil conditiofise influence of phosphorus application rates on it
in various plant organs, total uptake, nutrient utilization coefficients from fertilizers, and the
ance in the soil was investigated. It was established that the applicgties of peosphorus fertili.
optimizes the nutritional regime of the crop, increases the phosphorus utilization coefficient
ensures a positive balance of the element in the soil (up to +111.9 kg/ha). Mathematical an:
close linear relationship between the application ageodieRfizer and the phosphorus utilizatior
cient (r = 0.95).

KeywordsCauliflower, phospharostaining fertilizers;a@®8, Ammofos, Suprefos NS, phosphiert
zation coefficientitrient uptake, phosphorus balance, regression equation, crop yield
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M sdz L 5o Oded ™ Y tefisljsoedfrpts HYj tisy O BLnH jzdatso Odzd d Yo j Is dz

MOd' 7 OCkkzOd dF 7 LOHOY Octsridddyj MSs?2 dokcd.
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THE LEGAL STATUS OF THE BELARUSIAN PEASANTESTATEHSTRUCTURE OF THE-P!
REFORM PERIOD (18814)

Zuev Artur Vladislavovic

Abstract:The article analyzes the legal status of the Belarusian peasah@$4n(laé4 restrictiol
fiscal burden, the role of the community, andimstitstians are considered. It is shown that the
did not eliminate inequality, tax oppression, administrative control increased social stratifica
protests in the region.

Key words:Belarusian peasantry, rural community, agfamanresettiement of peasants, Bela
provinces, world mediators, legal status.
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THEFATEOFREALDEFENDERSART LITERATUREINEMANDMODERNITASA BRIDGE
BETWEERENERATIONS

llyashenkd\ataliavaleryevna
Meleshko Alyona Pavlovr

Scientifiadvise Moskvitina Marina Anatolye

Abstract The article examines the specifics of representing the images of the defenders of tt
various forms of art as a key factor in preserving the historical memory of the Great Patriotic
emphasize that literature, cinema, atidgpgo beyond entertainment or purely illustrative functic
as effective tools for transmitting cultural code and forming national identity. Using specific w:
it is demonstrated how the artistic comprehension of militasy @xpebeates to intergenerati@ra
logue and deep reflection on the past in modern society.

Keywords:national unity, transmission of cultural heritage, cinematography, literature, hist
Great Patriotic War.
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FROM THE MATHEMATICAL STRUCTURE OF RHYTHM TO HUMAN SUPPORT: MUSIC |
COGNITIVE AND MOTOR FUNCTIONS IN OLD AGE

AshinovaSabinaRuslanovna

Scientifiadvise Shishova Ri@uchipsovna
Udychaklenasrigorievne

XXIVE & aROg 6 06GaO@ H eOWERRIOMH 0 |


https://arg01.ru/
https://arg01.ru/

Ak DDA QAOAG ao330] A ]c‘g

Abstract The articlediscusseshe possibilitiesf usingmusicabnd rhythmigracticego maintairthe
cognitivemnotorandemotionatommunicativenction®f anelderlypersonParticulaattentions paidto
rhythmas a measurabléemporabtructurecapableof actingas anexternalguidelingor performing
movementgrganizingttentiomandreproducingequentiactionsTheresultof modernmetaanalyses
systematiceviewsandrandomizestudieof musicainterventiorsmondhealthyelderlypeoplepeople
withcognitivenpairmentdementiaandParkinsds disease are analyzed

It has beeshowrthatmusias notanindependentethoaftreatinghediseasehowevewithreasonable
selectionitcancomplemembedicaindsociakehabilitatiofacilitateontactactivatanemoriesupport
motorinitiativendreducecertairmanifestatiord anxietyA practicanodebf theorganizatioof musical
andrhythmiclassesn institutionsf socialservicesandlongtermcareis proposedrhe necessityf
personalizatiaf musicamaterialassessmermf humarreactioranddifferentiationf professionahusic
therapyndordinarlisteningo musids substantiated
Keywordsmusicathythmelderlycognitivéunctionsnemorydementié?arkinsds diseasenusichea-
py,rhythmiauditorgtimulatiomctivdongevity.
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COMPARATIVEGVAIFJAARLY CL
OUTCOMES FOLAWINGFREW
OSTEOSYNTHEISIS BORASURFA
FRACTURES OERAEHRAD

Alimoxziz
Otajondirojiddin
Republican Specialized Scientific and Practical Medical Center for Traumatology and Orthopedics, U:
Traumatology Unit of the Mlitugbebistrict Medical Association, Tashkent, Uzbekistan

Abstract:This study compared early clinical outcomes of plate osteosynthesislgrtkatoemn 6
patients with articular surface fractures of the humeral head. Operative time, |louchbyssatine
length of hospital stay were evaluated. All three measures were statistically significantly o
only group than in the plate osteosynthesis group.
Key wordsproximal humerus, humeral head fracture, plate osteosynthmsispsteesynthesis,rog
ative time, intraoperative blood loss, hospital stay.
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Background

Proximal humeral fractures account for approxib@#elyf 4ll fractures, with an annual incidence
of 105138 cases per 100,000 @aipul [1; 2]. Although these fractures occur across all age groups, the
are most common among adults aigedl\&ars, with osteoporosis being a major risk factor fdr their deve
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opment [1]. In most cases, proximal humeral fractures resaltdrggtrdowa, particularly falls during
routine daily activities. Although isolated fractures are relatively uncommon, they are assotiated with
tant injuries in1Z%% of cases [3; 4]. Furthermore, proximal humeral head fractures occur more frequel
women, accounting fdr7806 of all cases, which is closely related to postmenopausal hormonal chan
and osteoporosis. According to the litera®iréo 85 patients are treated conservatively, wihéddas 25
require surgical intervention. Amonglsumapgealures, locking plate osteosynthesis is the most commonl
performed technique, accounting for approximately 42% of all operations [5]. In addition, hemiarthrc
performed in approximately 34% of cases, whilBlg@siwosynthesis has gamaeasing popularity in
recent years [6]. However, each surgical technique has its own advantages and limitations, and sele
optimal treatment strategy remains a major challenge in modern trauma and orthopaedic surgery.

Objective

To compare tlarly clinical outcomes of plate osteosynthesis amalysosteosynthesis for a
tiaular surface fractures of the proximal humeral head by evaluating operative time, intraoperative blc
and length of hospital stay.

Methods

This study includedmients who underwent surgical treatment for articular surface fractures of
humeral head at the Republican Specialised Scientific and Practical Medical Centre of Traumatology
thopaedics between 2022 and 2024. Of these, 40 (63.4%) werk 2836e5%) were male. Patients
were divided into two groups according to the surgical technique used. The plate osteosyuithesis grou
ed 30 patients, whereas the sorgvwosteosynthesis group included 33 patients.

Results

The mean operative tirmesw 72 . 3 N 3.4 minutes in the pl:
minutes in the scremly osteosynthesis group. Thus, surgery was approximately 7 minutes shorter ir
screwonly group, and this difference was statistically significant (p = 0.032).

The mean intraoperative blood | oss wam- 223.
pared with 123. snlyMstedsyrBhesis lgroup. mhereforepsbediaatian weduced
blood loss by approximately 100 mL, a diffetemas ghatistically significant (p = 0.023). Analysis of the
length of hospital stay also demonstrated favourable outcomesanlthgreagewratients treated with
pl ate osteosynthesis had an aver agdewithserempy t al
osteosynthesis stayed 7.4 N 1.5 days. This di

Table 1
Comparison of Early Clinical Outcomes Between Plate andO®dyesteosynthesis Groups
. Plateosteosynthesis | Screwonly osteosynté- :
Variable (n = 30) sis (n = 33) p-value
Operative time (min) 72.3 K 65.3 N /{ 0.032
Intraoperative blood loss ( 223.1 N 123.2 N 0.023
Length of hospital stay (da 8.3 N 1 7.4 N 1 0.012
Note: Dataaper esent ed as mean N SD; p < 0.05 was
Conclusion

The findings of this study suggest thabsbrexsteosynthesis for articular surface fractures of the
humeral head is associated with shorter operative timetraojpeedive blood loss, and a shorier hosp
tal stay compared with plate osteosynthesis.

Nevertheless, these findings should be interpreted with caution, as the choice of surgical tec
should be individualised according to fracture complexity, patient age, bone quality (particularly ostec
associated comorbidities, and funstatagl Careful consideration of these factors may comtribute to i
proved surgical outcomes and postoperative recovery.
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ZOw f.sd3tsh !

ON THE DEVELOPMENT OF PRACTACALCAL MEDICINE SKILLS AMONG MEDICAL STL
Lymareva Dianditalyevna

Abstract.currently, the study of the fundamentals of tactical medicine is a priority area in the
future defenders of the Fatherland. The need to develgkilisartitaitical medicine is driven pri
by changes in the principles of conducting military operations during armed conflicts. This p
algorithm for medical students to learn the basics of tactical medicine and outlines trel arga
duct of practical training sessions in a format that simulates actual combat conditions.

Key wordstactical medicine, student, practical skills, combat operations, premedical aid
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SYNTHESIS OF ACHIEVEMENTS IN VETERINARY SCIENCE AND PRACTICAL EXPERIE
HUSBANDRY

Gordienko Lyubov Nikolaevn
Dudoladova Tatyana Sergeev
Kulikova Elena Vladirovna

Abstract the article presents the results of consolidating theoretical knowledge and applyin
developments in the farm, which make it possible to improve the system of veterinary measi
the effectiveness of enswapigootic waleing and the biological safety of livestock enterprises |
conditions.

Keywordslivestock farming, cattle, diagnostic studigszaatic effectiveness, biological safety.
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COMPOSITNGS BY CHINESE COMPOSERS FOR CLARINET IN THE MODERN CONCE
PEDAGOGICAL REPERTOIRE

Liu Yongzhi
Scientific advisdisarik O.S

Abstract The article is devoted to the analysis of the contemporary concert and pedagogical r
clarinet created by Chinese composers. The aim of this article is to analyze the main stylist
and national characteristics of the af@kiese composers. The author of the study focuses-o
thesis of Western European compositional techniques and traditional Chinese musical aest
termines the uniqueness of this layer of contemporary Chinese academic mhgictiBhsed s
cal scores and audio recordings, characteristic trends are identified: a focus on the genres
miniature pieces and large forms (variations, concerto); the use of elements of Chinese moc
stylizations of falngs and dances; a specific timbral dramaturgy that imitates the sound of
nese instruments; a combination of neoclassical, modajarteas@mpositional techniques.
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Keywords:clarinet, compositions for clarinet, Chinese claatetaeipositions for clarinet, Chi
composers.
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ARTISTIC DESIGN OF NEGATIVE CHARACTERS IN EUROPEAN AND CHINESE MUt
THEATRICAL ART

Li Menglin
Scientific advis&hodinskaya Natdi&olaevne

Abstract:The article examines the scenographic techniques used to create the personas of v
theater and analyzes the use of visual elesnehtas costumes, makeup and masks, accessori¢s,
ing effectsin Europeasnd Chinese theatrical praBtesearch shows that all forms of scenic artistr
ensure the immediate visual recognition of the evil embodied by a particular character. Thig4is
teristic of traditional Chinese opera, wheretal@fyadeharacter's appearance is deeply symbolic.

Key wordsmusical and theatrical art, negative characters, stage design, visual symbols, rgsl
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Abstract.This paper examines the theoretical and practical frameworks for the revitalizatic
industrial "Gray BeltSih . Petersburg. Combining Her belr
| asmaads haptic phenomen o l-downystructwad plaaning ang oy
somatic experiences of urban spaces. By evaluating histoscpgoasesioh | t r ansp a
public squares alongside contemporary proposals for the "Gray Belt" transformation, this stu
integration of spontaneous "second nature" (wild flora) within abandoned industrial copedior:
alternative to sterile, eregineered parks. This paper demonstrates how utilizing these ecolog
resolves the historic conflict between structural transparency and tactile somatic quality, tsan
sive" industrial zondée phenomenologically rich public environments.

Keywordspostindustrial landscape, ocularcentrism, design theory, St. Petersburg, gray belt, <

REGENERATING THE INDUSTRIAL EDGENPOSTRIAL LANDSCAPE DESIGN, PUBLIC S
AND VISUAL NARRIVES IN SPETERSBURG

OuyangyYiling
I Sk yMOddzs? ©OBGlk] ©OMMBOEds O kW Isj s
fsmisddHkmlsted Od dseis b HEkkE®] § Sf 00 H ¢ dad @ i
L 02 dz0 | j 6B jdcBPS QR IEsEO Wj dets Bj des dzsE 5 5 7 Oslz
ejudj BijyHEZ ddmosHwh dd Mtk skzody & § dzO dat &
tsHMSdE foshstcOdhlss. [yjddeow dhlssedyj e
& s @QdEscE Ltec O d MsfsmsOadvw dn ) fPs
dzds c¢Mjtesets fswmoe, & ftodratsHdd $ orf otsHIls,
te" ) © LOBttsh jdgdg' j ftotsdg" h dzj dedze” j L tsdgf  wdg, dzivy
Bjedzs L OMsttsj dede’ o3 § OwLC Od. | HOdzdzas?2 ©OB t5)s-
COdz dg & L dzj Bj delstse ©wWOLELjhOjls dhssteduj MSd2 -
d' &3 MsBOlduiMcdds esMftedwisdj o3, " ftcj ssON OW Y g
MCd BBEOIkE BN jMmise jdadelzs Mmtej HEZ.
[ 3w h 3 ¢ i dsfipifdedgH Z Mistcd Odz! dz" 2 dzOdzHh OW Is, - 13 &lg dz
mMjter 2 fwihm, obktttOw fftodtoctsH O.

The transition of historic industrial landscapes into public spacesdlas @®@entral theme in
contemporary urban planning, shifting the focusdiiginat design from purely economic utitity to co
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plex socispatial and ecological regeneration. This critical transition is currently taking place within the
Belt'(ln J toff ®@)WofmSt. Petersburg, a sprawling belt of industrial heritage occupyirigirteaflyhene

city's total urban footprint [4, p. 138]. In this geographic context urban design faces a epistemological
tation. On one side stands-ddom rationalist paradigm that seeks to control spatial and semantic entro
through strict functional zoning, sanitized visual order, and the formalization of design definitions [3,
p. 92]. On the opposing side is a somatic, phenomenologmahpa@diques this visual bias (eccula
centrism), arguing instead for tactile engagemsensoyitexperiences, and the preservation of historical
|l ayers [ 2, p . 10]. This theoretical idgoryvoncd e i ¢
celebrated for its majestic open water vistas and spatial transparency, the city has gradually lost its o
nections due to dense, uncoordinated greening [5, p. 19], leaving the contemporary "Gray Belt" in
fragmented, "depresssiate [4, p. 138]. To address these challenges, this article first estalishes the p
sophical tension between Herbert Simon's rationalist design theory, domestic terminologital definitiol
exander Uvarov and Vadim Stavitsky, and Juhani Pakasim@asnomenology; it then traces the histo
ical precedent of lost spatial transparency in St. Petersburg's public squares as documented by Leon
and Fedor Perov, alongside Kristina and Ruslan Paliy's critique of the gray belt'sctiegmdsfanagiympa
analyzes contemporary design solutions analyzed by Vasily GanshzstviaPlastdscape design in St.
Petersburg needs a strategically that embraces the spontabemligersigh "second nature” of aba
doned industrial rail corsidather than imposing-engineered, visually sanitized park systems. That will
resolve the historic conflict between structural transparency and haptic somatic gality, thereby suc
converting the depressive gray belt into a phenomeregdginafpyblic environment.

We must first reconcile the fundamentally different design philosophies that govern urban inter
Within the rationalist tradition, design is conceptualized as a systematic search for optimal configura
der spedd constraints. As Herbert Simon famously observed: "Design, so construed, is the-core of all
sional training; it is the principal mar k t ha
framework approaches the artifidéitivough the rational decomposition of complex systems into simple
semiindependent subsystems [3, p. 128]. From this perspective, the city is a functional makshine whos
ic growth must be tamed through algorithmic planning, clear spatiahstithet@mdication of planning
inefficiencies.

In Russian design theory, this rationalist drive manifests as a struggle against semantic and st
"entropy" ( dzls t9 tsAfexfarider Uvarov and Vadim Stavitsky argue that the stabilization ofithe urban
ronment is intrinsically |inked to the sstabil
tion of the correl ad itome bedweemt t dhdefcitreifmpgOdidste $
HJL O2 dz0 dzOdBtsdzj § thMistets Mistsdls otsftesf Msisdatsh §
[ 1, FHorUvao® dnd Stavitsky, design acts as a mechanism of codification and staadatdization
combat the conceptual instability of the urban apparatus, with the goal being to establish a highly st
aut horitative terminology: AThe term o6designo
scope of eagwiiddzoc i dquO®2dze oBL @3y dzgs s toj Hs} dzd Is
ots M BOCMJd BZOdz dets N d tetsC d dhistBryuisficd3eadh for dZ@amardacoré" mi |
rors the architectural desire to impose a singular, legible ordémdustriapeptces, treating spentan
ous, unmapped urban ruins as sites of high entropy that require immediate categorization iand structu
zation. This rationalist, occularcentric ordering of space stands in direct opposition to the-somatic pl
nobgy of Juhani Pallasmaa. Pallasmaa critiques the historical privileging of sight in Western culture,
that modern design has degenerated into a stefilegwisiomlist exercise: "With the title 'The Eyes of the
Skin' | wished to express thefismnce of the tactile sense for our experience and understanding of t
world, but | also intended to create a conceptual short circuit between the dominant sense of vision
suppressed sense modality of touch" [2, p. 10]. For Pallasmazesushanlspaot be treated as a series
of isolated "retinal pictures" [2, p. 12]. Instead, true architectural meaning is somatic, grounded in tr
gualities of materials, shadow, and the "patina of wear" that expresses the continuum Btime [2, p.
lasmaa observes that "Natural matestiatee, brick and wadaallow our vision to penetrate their surfaces
and enable us to become convinced of the vera
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