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Physical and mathematical sciences
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iMd-Bsdzsy § Mlso ©, s o Md S FsBNEscw df ! & TR(YEAO |, ¢
e sREYYMB. | wosskor [3,4] B d&zs § E(X) @&EY) juldss gz H Y
Gz § s 0 o P(XS atPE¥)s 0 F P (X), P, ( X), F(X), P (X. (" 8" @ s
Bj U dets,  ulsts L ID6 W sk O dafplsatts dz &5 K j W ts to iSP () s dedzdaB u i s Is tf @59
B4 Mists Mmdzj Hize M §J.

vttt @Y 28 j MCsdaj uzXnd X gzl @R s bkfmdsesdw 1 Codo Odzj dzls dz
a) Sh X= ShY,

by PCXONR(X) U RN POY:
o P(X)\d(X)0 AW\ ¢V

12
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d POX)O\F(X) U AV RY, &3P PR
vt g@nBdY jmis: i b dasM, kBl iMisol M, g [1X]>1
PY|>1 vscnO mdjdtsbegd&adzsds d
a) Sh(X)= Sk Y;
m P(X)\F(X)0 { Y\ P Y.
vitt] BN dY jhis dj dj dasM, . isdatsiejuies ot X)=Hh] Y
sscnO d Isum S XssSiploX; ¢
RLo jMsdsShXEShYar sjc0ojls wPR@aX) &iBs . 1| yofmisdsd k-
o j zmBRX= ShYh 0 5 dz0 &3 Se(DB) F @)Lk .t
1l IShEjX= SR YrL dizd &jtedshlsd d &j EXJdEY Bsfisd ¢
sitt]di [OFsPEOXIIYcsd) sdseld . iykd] X deies iz HERY)
di3j jls btedodOde dzr 2 hj24, kSOYD ShLX)s | dte v dzkz7 diz7dd df deidgtsdy Is
st Odmlse d JhY=e BRI Xdgls astg ¢ 0 YIS Xukly.

10Bisdd3, Ykt oShXe=Bh¥dd Mtz 05X =5h(JX) { Codo Odzj dzlsdzts Qo
ShX=5ShY.
Vi m@&YS5 ks R BjMSda ydd & dzbdz 5 tedy B Cmdif OCktso m G

0)j ha X =ShY. s 5 (9 PnC(Y);

8)i ndBNX =ShY, & X\ (X0 A\ P(Y;

9)ShP(X= ShP( Ysscno ¢ bk P%X)s\tslﬂ%?&)D P(ns\éh (Y,

¢)ShF(X)=ShF(Y) sscno d bssd ¢ R(XJsk(X, PYPF(8), cuj F
¢ Od dzts or f2Cdzr j WS sster Ykdthksto

H)ShX =ShY sscno d bssd PEX)AEEN) POY)S @i,

vt gave.aescts soXdeM ¢ sl o ¢t nis BEG PYX)
i MIQ - Bdzts ¢ 558 to O Lt ufj TSz BiDkp.ls dzs o

[ 5C0L Ol jld im¥ers) M¢ sdaj wiz 2|/ XSl 0¢ v d 5§ 6§ 1 dzj Xedirsinls g € ¢
Mstsdls qL CsRY OCIs Xl,)&;_,a..w.,O(gztsfnlssqscHoPC(X) ddsj jls o dH

k k
PC(X)=_l_JlPC(>§) :-U4P(>'()’ XL OBC dgzlsT j  f t5H d3dzts XK. i Isle Of dsaBY OF Us O

wos st [ 4], il ldey ropisheROWnisn B - Gy j NREXD. o s sdzj uds]
dzj e j Batsyy § ise, Esxysise sk sd.  u BJ(X) g Mis} dzC datss @ity i st s
o P(X), ¢R(X) cod sttt ds ¢ddQ.j s sR(XFP ¢ X zhmis: st st
Bdzsy j Mlso s o d Qs j 8kt a @oR(E BPEX) | M- Bdesc e ttOL dv. ujf s
WsB(X)\PP(X) e sassis s d uj mPEX)Y dzsis dzts o

RS sikze ¢ GRS PEX)3[0,1] - P(X)f shstesd B § sdsc Ow

h(mt)=@21 t) m# .

13
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cngr P(X), mi P(X)\P°(X), t1 [0,1]. wmgl P(X)\P(X) orsjc0ojl, ubt da

dSJtGUJUJtGJﬁ]JQGJISﬁN“iﬁRDMHrd3
( nt0, R@0)=(1-0)m & [ . &(m0)=idy,.

(madel,  BEnD)= g (m)E P(X)\P(X). 16d o sod (Odbui ddj

sl ! dzj o3j dzls PEE) O v glss L O BS( Xussdslssy dui MSd 4 dt
P(X)[6]. uvjifttejB30 6 HEBSCOL OdzO.

#l R[S JRurtOuvULL 3

1L.istemize, s. uvjttedwifhj Afdue,i /1 9s1.8 71.5tcfizC .

2. r O] 9, U. AL 14 Sslstster j WolzjdeldsRdadiO sy igUafs s fzo B2 @ 46O d j 5
U. A r zZfte.©jfo). v ,71 9109 &9 .

B AjJHBEEL., | jtewilsdsmisdzs §j ddter o Itsf sdztse dda9li/v.lidlé. § Alj HSte
Tw. 7801
o 4.316%tjddz, (. 1. AedSlster d liganudisdg 41 Misgd §tf dedzi LOBIdBB T j376. [ OIs
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SHAPE PROPERTIES OF CERTAIN SUBSPACES, SPACES OF PROBABILITY
MEASURES OF CERTAIN CONNECTED COMPONENTS OF INFINITE COMPACTS

T.F. Zhuraev?, K.R. Zhuvonov?, G.M. Mirsaburova?
I Candidate of Physical and Mathematicale®ces, Associate ProfessbPAssistant
L 3Tashkent State Pedagogical University named after Nizami,
2Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, Uzbekistan

Abstract. In this note, we consider covariant subfunctor§ the probability measure functor

P: Comp- C0m| that operate in the category of compacts and continuous maps to themselves, preserving the

shapes of infinite compacts, the shapes of the connectivity component, and the shape equivalence.
Keywous: functor, probability measurs, sheyp compacta, component connected.
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vrs 515.12

lrtfcuvrfwvr3r frt3 o sfrvryr13fRrR VJuRrRU[]CIR,
Jrtorefriv3r 19 vt v RARART UL 3IM 1T faul ¢ HU.

. A. rzicOng.o t OF BBBls 4 dzdz@ jPoo ts dats
'C OdzH d H O lsdsYlsfjL @ 1B @il eizbs y j*a@dg i d M ls § dzls
lsOh CjdasmMCd?2 etsmMikzuOteMmlse jdadz 2 f jHOesedyujMSd2 kded
2300 C jdzsMS d2 ddzmisdlskzls ddzyj dzj ese dtedeOydd d dsj R OdzdL

0 dzdzs s Ol Odzdzts 2 L OBy I5C J L b Uiy cztsee s jisStafcfi u  fripEiBif s Gs W
oW isdshisd & &jtt o COjctstedd MstOsdy¥dydtel, &' & f tshlste O dzm
0 0j s, ybt { sk, {)sswo dhiswes s dshlsd 5 djdgd v AR &d  d
fesmseodhso sk 1 5¢0L 0dt,(X)ls§ s s fizs iy iz © dzffy dots w o d2v j 5 MW
HiLdujmSdd § tsflstOdmlss .

sdzs yjor jUWddsls®r o oW lsdshlsd & &jt, wWiydinphldyd j§ o
flse ©, MswOld¥dydikj d j feshsicOdmss O.

AMS subject classification:54B15, 54B30, 54B35, 54C05, 54C15, 54C60, 54030.

1efMX conf oPsComp- ComibbdSisste oo Péskesr o o BS dzs ]
fsHfteshisttOdmise 5 dzd iVl EXs ¢ ton tsiff testy fy Iy tetzDtatshis lsdOE X ) otefisjfifls tod@jdafitis jo tiz' o o
WzdS yd X dz0 dzj slsted yOlsj dz dzr A7 (Mpz i N F OO dze o MW C 52 dgj Blstedy

J I Cc(X) JHcfdzdudzd:’é()()izﬂsﬁgl'g{jﬁjlsajdzdzisRcfgxc)znf)]stBIEdyx BOLE Ctj fMlsd
mi P(X)sstcOL ks Is of)j ostizsEENtzgn © o dHO:

O(my jy for i )=l TRX):| "()m-f ) mij 1k e 0,1 c(x)

[ v o f tsdzdzj o] ¢ b dzw Kdds coits tefdyOmin ninsCRIS{BORARS s €0M|{ 5 o O-
jsi(X)={a IRb6X:supp(a), BEX}, OX-msseigssencs) ©omh diej ddj §
X [1-2].

[ v sfsdksedyj KT tscs y i 06 s 0

P00 = U R 4,00 ={m 1P(): [supp fn o

1iBBABHdB j WOSk', ldshwhdjny §o 6O 0 dassz dis ¥ dz@z
[1-2].

l osfils tc Odiinds@Is’ 9 O Isfyw L CodfowL d& o, j mdzd fMkzh jMmise zj
F:L3L 3 L soc¢sj, F@ab®)=a F(abl)=b ¢ Flabl)=a ndav eofhj=

(a,b)l L3 L entl | =@0,1. [lsecPwpuadgojlshy SCodhovL dr &5 SksEEO

L z0L " 9 0jIsfmw dztsC Ozt dats € o d iy osfLtedpr Hal, dzj jtAtpoizcfda8 | tstpctatkdyyy jfolsch

dzj CslsstcOW St Misdzkils: HdO¢ sdzOdzd

'Zmdztsiﬂqtecid;cidszchthsfnﬂs&pldzfqz@atSaOJlsfr]W cdf jteci sH L dsussipedod,j daff f)c
9 w .

nuaxyl Lqti 1 =g0,1, F(x,y,t):x,F(x,y,l):qu(x,x,t):x;

E rkécOyti OF BOIskzdzdzOyzeets dits shigaeyT.F., Raakhmatullaewd.Kh., ZhuvonovK_.R., 2021
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2) H dzv QOy||'HisG1slSlslSBtﬁ(m,)t)j-dszl(X,y,t)dLL3| ol dzj f toj ter o dzts;
3) H dzw coqy.,ai: Ld sCtjiltesmBd mkh jmsoljV i€ wQdAdshls:
ssuXd VWV dW Losadmwh j%) ksa€dW E Uss qI-E(a,x,t)i W orsjc0ojls

F(b,X,t)i U;

HHdw COo¥hhomeh jfmlsokjls BOL{%a}MC{Mg}MISWJMIEIEUaHdZW
coynsesa 4 gl V_,zi Uaarls;gFe(y_sz,t)l' U ndr cotiinbes]isse oy dd
FazoLro0jbmvy ejtsrjLdujbsldgOosbes®iEeny dizs@GOdzzds 6 j SH L dyy f
o jtedzs HdzU X0y nidgjjitnls! dzj SsbscOvY St MisdshBL. HdO0esdOdd

vt sdtse dyj MS il dp@usids@Olstis o dsd f j tefye W Mdi o 1 (J fiptints laveL jcibs fighy o J.
Hdzw  § Olyfglshejsmise iz j Is Bibiﬂ_ﬁ%ﬁiljdzd_JIZHisadzJIsaistGWBhJJ fdzj B)zs h d &3
d f) ( MesssH)Enlso j dzdz

aritl st gt =0 or b;gl@](xt):hn_l(six _Ist) ey ¢ oxH uld sq
n=23,...,

b) 1 dzv QOXI’-ltLglslstsstGO'ﬂjdiqﬁ(x,t)tslstssts(bxoﬁhJJSndz,ldnSLxdzj]tjsmp-
tor o dzts; B

o)rdv Ccoxhdehs sCtj istesBd Mkh jMisokzjls I1s\bCsaeyXS tayjisfipls dzts
Lthi(V‘f*s"l) BJ 4V EU.
=1

drdv coxhdced sCt) fitesiBd Mih jmsotkjls Is\ayyXeS tayishs dzts
LnJhi(V‘SS"l) U gV EU.
i=1

I Bottewls, Ylst Lydesthosds Cisnlse & j oo w L dats X1 ok fi) b W jothy Is Sk ylat ¢
¢ tej MEViztsiplu X d Wsadt jteme w i dats. LI dedsfilsota®)jdisifiefoity tofno w L tzrwdg,- j ) dze
v j Bivedt jtemeow IMEE B2H.dzf 5C Odz0 dz@vd ff j tefjo W L detsfyls! fsHESB dats 51 te

cnis"t={t IR":t (:tftz---’tn)3<":'1t. =t Of (n—l) Bd wdz” 2 fd a3y dzj § M
i=1

s tA"- AT SIsB Oy j dd j St Hj dzj dzdes ] f 5

S, (al,az,...,an):(al,az,...,q_l,gﬂ,...,g) , 1 =1r. S FcLOB 90486 a8 CGt-

HddzOl ftsdL oF B ted ZOYPj shHY MseOd¥ dydtlzj & j it odls
I woeskj [5] s Xsld AAN)FROB)owkEsy O uslssd: ¢¥ clstfqHedo W tHasH @
COdz dzs e dif jtemow L dzts) .
I w©OoBtlj [6] (s¢O0LOds, uyksts Hd{hskos@GEHEYE | G oy |
sd¥ dydtlj &t.
ujtstej &Y Oy H G § tots s to Kciftf koestiy s o PRI eits  cdf jtefow L dzsj § to
[ BCOLOIjdzfmdEw . COYHBES zO Bz M O dzyf tets 6 5 d 3 slstsB tc O
h:P(X)3s™ - RX){ sd&zOc ow

h((m m.... Mt 1, )):'a?.ti . SHi-(n ) wjed 2 ndaf &(Xpn d
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{wiodnalty((mugns.. Mt 1)) B, X, wifje
bHiso dzj so tstew j Is tBifitg ji3 jzdgjdatechof wals{ thj tefoe w L datsfls d .
o) 1 tns™ dt =(ssnh@mt)=h,..( ¢ ,/m).

fteso jtodd, ubst

GHJ

m P(X). (@ e () W t, )
:tﬂ_”Z {2/27 tl-l-llm O+i @ 1—i+1+/7V1 n m( !t):

B) 1 whBI(X). [istetbts ddd(/7t) dj ftjter o dtsl jdOW d < md
m=(m. miPI(X).T: "0 -P(X), T(?) ¥, B, mt°+ M
miu=0( hm.. . mMysesarmad{m(j} dV =00 s
e
GHS‘—%.
]l LBy dgr Mdzj vk hdj MmMazeyod:

1. eed sbHup- U T m o
2°. rae@dtivm Ft( 3ta
- Ko @C) AR o ftort) S mej 1%

¢i(a @ .+ ar ~%9Dn
an aln

[ sty |wby) - °mi)y<- udzj n s o/isy G VaET " (U

P s dy & f @Rlg PAX)ed dgil U

mi U =0( g7 4m,,m i ) sz MmsU oM h (V" Q).

[she 1o
m=t, m+, m% t+ cuyml V.

ddzj Hise Ols j dz' dzts

=) - oot A mfEEC ) A gL

[sms AU vdzj niso B (\E3a@™) BU.| oz § doag(y'&? ah BJ.
n=1

1 ZOudls, f eR{(K)sd opdmise 56 d jteow L dats

feshstcOdhsos. uj st
] Mddk kst d 1

d bitstejdk 4.1. [3] 16LEjMO fsdzyoj
UJtstsJd362W2QO$(H1ISthlsfnlstsOdzfr]lsaOva(hé)g’vfrplsdw@%ré@)sqtstsfr]lstsGdzfnlsats@

vitte] dgAzY3 .dz¢ B iss Mls b Kdaiflaotsdn st RPEAB ¥ s dzv j Isfw  ¢df j 66 j SH
ftesflste OdzMls o s d3.

[ 5C OL Ols j dz Misfgles. X i SfesmstcOdhlss 5. l silstetsd o3
H:P,(X)3 P(X) 40,1 -P(X)¢stocov

H(mmt)=@a1 t) m+, «djP,(X), ni P(X),t 0]
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sjfjt! fsojtdd bejelkj dt) khdsedw:

Poora omyhBAX) dti] 0 deija

H(m n0)=(1 -0) m@éo

H(mv)=1-)m*to G

H(m n0)=Q t) me m-

2°. rav coynd2P (8 utshsesd s skEeROWEEY - P( )\
f(mt)=H( mu). 1sc0%jds, Wls ts s 1€ B el g o dats . Ad S
ni R(X),( g) TRAX) 104 .cnagl R(X). 1 1[0.]

vems: f(mt)=Q ) mt¥y N5 vifjt: oL By &3 fesdL o sd dzk
U=0(my,/p. /) ssucdm o  P(X). 1 sdztsy @ max{ v},

mi Vv =0(m, j .!:..ng)tsgts;fr]lsdz,tsfrjﬂg{ tois\AhLQ{d;:\t 4 aﬁ: 5t MistzsnkH j

e+2a
1 ks

1 iy sdz@ﬂgpt(g)l' Vydwes B (V).

(mt)i vV 3w, f(mt)=@1 t) mtv m. | o) m /)| :
=|@ O f) W) @) (@ sy ) @ & ok () mf) -

. e_ ,d e
- 4 - = = 2
*t ln(4) )’5 w5 (T r2a) 4 mf a
Sed(e wa) £ a2 (e 2
2 2 2 2€+A)
u izj vissodd[idfd ) - m( )] <. [l FO(U). uvmdsedi 2 or f tddzj dats
3. vifie (E)sdsy dgRY fesdlotd & § bsukl) fesns
fesdL osd dzOvW Sy Muskpsjfisl o bsjssye & o fifls dat fiply ¥ datsmyi§/ds 06 s § |
wussWEU, H(xat)l W.  udjnse db(xaghsU, wdav dblees onj
H(xat)=(1-t)x ta 1 sasy WaEO(yy ,..f, )8 V=0(a/,..[, &2,
W =0( Y/ 1 fpre o, 1€ EU. st fesol§dbddiss tiulsdshlsd dnes
H(axt)l W sseno d bssd ¢, (ILst)dot descues (1 ¢odo Odzj dal
‘(1- ta(/,) x(4) ¥ ,)‘ 48 Il Bid® fesdloBlV das  fkssassEf &
H(b.xt)=(1 -t)b & /m

m4)- y(l L 9( ) o))l AL D) B )+
-y(/ 2 9(6(4) (= 9a( ) o+ o)
(1 t)a(/;) B() *z (1+9) 42 /ze /2.
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(s moU. udjn s ohb() ) kel
2. 1500 &y &5 §esdublickd dtseNpaBe O(X/,, . f, ). 1@ ssutt

Vo adulid- v(4) <

r e sBUgd g pd ) 2 /) <
1 sCOd 3, ylsts

H(z v, U H(z y,t)=m

) x( ) A 92 Y of ) A AL &) A £ )

<(1 t)e &+ .

(i AbU,.

udzj niso obli(@ytH U, itk k0 3 HECOL 0O,

v ste] B@ 4 S e his t Kdahtsio P s sk OXnistodone v L dzr &5 § esls tc O dz

[ 5C OL Ols j Wz fipiXestg .l ¢ 5 dZPrigfiatsg i ls tc O dzf) Ko pts flg thfds] L § sdzj ydats Gt
Wi ¢, P(Xp i nX|-1dj sz 2 HdhT s 6mEwoY o fECds d heokd¥ dyds
1 CoadMmoa v L dzts.

RMC B dz foj o7 o db(y77 /) Bp(XKP3 PX) 0,1] -PfX) § shiswsdd
f skzse Ow

F(mm)=Q 1) mt @)

sujrd P(X), nl P(X),t [0,1].

( k=0, s &= (/m 70)=

( matFl, F(m nl)=

RL®Jj Ml dats, uisks(m )i P,(X) 5. J . SlstsBEOY
F(m mt):P,(X)3 P(X) §0,1] -P(X) wodw jlsfyv 1 CodMmewiL dF &5 GlssSBEOYj
sssetOF(@M) or 5jcOjls dL orfC XN d {BEBEPdhkd® s
P(X). vistjd0 4 HECOL OdkO.

RL tejH]jd ddizosttctR@dmnys an sjstj B 4 o' kjc0jls.

o dzj Hfly ezl . dzs S of detis ) Is o OXifiissm iPls 6 RPN o' dzv §j s ks C Odz! dats 4 ¢
ftetsflstc Odzfls o t5 3.
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FINITE -SUPPORT PROBABILITY MEASURES DEFINED ON STRATIFIED SPACES

T.F. Zhuraev?, A.Kh. Raakhmatullaev?, K.R. Zhuvonov®
I Candidate of Physical and Mathematical Sciences, Associate Professswciate ProfessotAssistant

! Tashkent State Pedagogical University named after Nizami,
2:3Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, Uzbekistan

Abstract.In this paper, we study the geometric and topological properties of the probahdagure functor
P in the category of stratified spaces and continuous maps to itselves. It is proved that the snEb,s(ch)e of all

probability measures with finite supports is #&E(S) space. It is shown that the spada/,,( X) of probability

measures is a hyp@onnected and geodesic space.
Keywords: functor of probabilies measures, hypmnnected, equaconnected spaces and geodesic spaces,

stratifiable spaces.
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ur s S3:

ltrrevol LR tUZU1VRC #RuU[f V[JRLULIBLIM UL Ol [ F
Vit rydfrvam Juoftf1d YLtcrsd & R LU CEtUV3fR 8LCA

v. 4. [YedfsouvBPicOB.0y.e O sdzOj o
1QOdqu’HOIsd3®Hs1’Jch’@l33cfu4ancfn ZOkS, HBYJ dls,
2C0dzH dH Ols 1 € t5dzts i3 YIMEE D Isdg@z2 €, H sy j dzls
[ § 2OEMCd2 ddefmisdlskls ftej Hfted dad B3O j dzt Mlsoa © d § j HO
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REPRESENTATION OF THE SOLUTION OF NONLINEAR PARTIAL DIFFERE NTIAL
EQUATIONS SYSTEMS OF THE SECOND ORDER WITH SINGULAR COEFFICIENTS

T.S. OripoV}, K. Turabaeva?, N.Yu. Donaev
1Candidate of Physical and Mathematical Sciences, Associate Professor,
2Candidate of Economic Sciences, Associate Profesapplicant
Denau Institute of Entrepreneurship and Pedagogy, Uzbekistan

Abstract. The purpose of the work is to find a variety of solutions of system (1), the conditions of compatibility
of which are fulfilled identicallyTo find solutions to the problem, after makia replacement, we transform the origi-
nal systems to a system of equations in complete differentials of the first order, find solutions to the latter systems and
the variety of their solution#\s a result of the integration of systems, it is obtainetitheome cases, and at what val-
ues of rthe solution of the original systems is continuous, and in other cases is singular, and the order of singularity is
shown.

Keywords:singular line, degeneracy surfaces in thidiemensional spaces, solution varietjngular solutions
of the order of singularity, disposable singularity.
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SYNTHESIS AND RESEARCH OF SORBENT BASED
ON UREA, FORMALDEHYDE AND PHOSPHORIC ACIDS

Sh.A. Kasimov, Kh.Kh. Turaev, F.B. Eshkurbonov,B.Kh. Iraliev
Denau Institute for Entrepreneurship and Pedagogy,
Termez State University, Uzbekistan

Abstract. The article investigated subject to nitrogeaxyger and phosphorusontaining sorbent based on a
polycondensation reaction of urea, formdigde and phosphoric acid. The optimal synthesis conditions of the sorbent
and carried out a study on the influence of molar ratios of the starting materials on the composition and physical and
chemical properties of the synthesized sorbent. Abstract gpeclitime, static exchange capacity of the synthesized
sorbent and suggested the alleged sorbent structure and reaction degree in results IR spectroscopic analysis.

Keywords sorbent, ion exchanger, polycondensation, urea, formaldehyde, phosphoric anidithuspecific
volume, static exchange capacity.

Introduction. Sorption methods are promising because they allow you to combine the simplicity of hardware
design and high efficiency. Recently, chemically modified silica gels and activated carbonsbaverdposed for
concentrating noffierrous and noble metals. The ability to fix practically any group on the surface allows the creation of
sorbents with desired properties: both for group and selective concentration, up to the creation of specifd2jorbent

The main disadvantage of most of the used ion exchange resins is their high cost. At the same time, for the de-
velopment of fairly cheap ion exchangers, it is very promising to use industrial waste, in particular, waste from the elec-
tric power indugty and chemical industry [5].

Despite the large assortment of industrial brands of ion exchangers, many of them have a number of disad-
vantages that limit the possibilities and scope of their application. Known samples of anion exchangers, synthesized on
the basis of epichlorohydrin and various amines [1]. Different reactivity of functional groups containing reagents has a
negative effect on the ordering of the structure of the ion exchanger and the main physicochemical and sorption charac-
teristics. In thisregard, the problem of creating new polyelectrolytes with desired properties and structure based on
available reactive monomers and oligomers containing functional groups with the same activity in their composition
remains urgent [8, 10].

Thus, the aim ofhe study is to synthesize and study ion exchangers obtained by polycondensation based on
urea, formaldehyde and phosphoric acid and to study their sorption properties.

Experimental part. The object of the study is the obtained sorbent based on ureaJdehy@de, phosphoric
acid (MPP) and the study of its sorption properties.

We used reagents of "pure" and "chemically pure" brands. Reagent solutions were prepared by dissolving an
accurately weighed portion in a known volume of solvents. As used in theofaompressed KBr pellets.

Results and its discussionA sorbent (iorexchange complexite) of polycondensation type has been obtained
by means of polymeanalogous transformations aimed at regulating the properties of sorbents and giving them im-
proved peformance.

Research has been carried out to study the effect of temperature on the process of polycondensation of urea,
formal dehyde, phosphoric acid (MFF). The polycondensat
C. In this case, thduration of the reaction, the specific volume of the sorbent in water, and the value of the static ex-
change capacity (COE) for a 0.1 N HCI solution were established. The data are given in table one.

E Kasi mov Sh. A., Tur a e ralig B.KhK/h . , Eshkurbonov F.B
sOfiise z.¢., uvkELOjoOo m.m., [(hCEZtBBdsSe A.Js1., RBOEZJjO 1 .M., 202]
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Table 1
Influence of the polycondensation temperatre on the properties of the ion exchanger
. . . Specific volume Exphange
- Reaction Duration of reaction sorbent swollen in water in capacity of SOE,
temperature 4 U, hour 0.1 N solution HCI
J 1-form,ml/g
mg-eq /g
1. 70 10-10,5 2,2 3,7
2. 80 7,58 2,0 45
3. 90 3,54 1,8 5,5
4, 100 1,52 1,4 4.7
From the data in Table 1, it follows that at a t emyg
is 10 hours, the exchange capacity of the ion exchanger is 3efthg. This is due to thevoactivity of the reactants
at a given temperature. With an increase in the reacti

violently and the reaction time decreases te2llours, however, the exchange capacity and the swellingibapéa
the ion exchanger also decrease. This is apparently due to the fact that at a given temperature the structure of the ob-
tained ion exchanger becomes denser, as a result of which the mobility of the ionogenic groups is hampered.

The optimum temperatue f or pol ycondensation was t adkheuns, theo be
course of the reaction is more uniform and the exchange capacity for a 0.1 N HCI solution reaches 5.5 meq / g.

In order to elucidate the effect of the structure and ptigseof the starting materials on the structure and
properties of the ion exchanger and the choice of options for the synthesis of the ion exchanger with high performance
indicators, the effect of the ratio of the starting materials when obtaining tlkad¢banger was studied.

Formaldehyde, when interacting with urea and phosphoric acid, is not only a condensing agent, but also a
crosslinking agent, and the main sorption and physicochemical properties of the obtained ion exchanger depend on its
concentratin. To obtain an ion exchanger with different numbers of dioks, various samples of ion exchangers
were synthesized. The polycondensation reaction was carried out at a molar ratio of reactants: urea, formaldehyde, and
phosphoric acid from 1: 2: 1 ta B: 1, respectively [3]. The results of studies of the effect of the amount of formalde-
hyde on the properties of the ion exchanger (MFF) are given in Table 2.

Table 2
Dependence of the properties of the ion exchanger on the ratio of reactants
Urea ratio:
The name oindicators Measuremem Formalde_hydg ratiq:
unit Phosphoric acid ratio,
in moles
Specific volume
ion exchangerpswollen in water in Gfbrm mi/g 1:2:1 1:2.5:1 131
Bulk weight g/ml 0.72 0.58 0.5
Static exchange capacity ma-eq /
0.1 N solutions: 9-€q’g
NaOH -1l 4.3 5.5 4.0
NaC1 -/l- 1.5 1.7 1.37
HC1 -/l- 4.8 5.2 4.2
H2S0y -1l 6.3 6.9 5.5
HNOs -1l 35 3.8 3.6
CuSQ -1l- 25 3.2 2.3

From the tabular data it can be seen that with an increase in the content of the amount of formaldebyede
change capacity gradually decreases. This can be explained by a decrease in the pore radius of the ion exchangers,
where geometric obstacles to ion diffusion appear, and also by a decrease in swelling. Based on the studies carried out,
ion exchanges with the best performance were obtained at a 1: 2.5: 1 ratio of urea, formaldehyde and phosphoric acid,
respectively.

The threedimensional structure of the obtained #exchange polymers has determined the need to use in the
study of the structure aruhsic properties, along with chemical methods of analysis, also physicochemical. In order to
establish the structure of the obtained ion exchangers, IR spectroscopy was used [4].

IR spectra of the obtained compound contain bands in the region of 34BScomesponding to stretching vi-
brations of secondary-N groups. The appearance of bands in the region of 1640 trndicates a bound C = O
group, while in the region of 1431 ciml we observe allowed resonances of the CHi®ups. Free and bound P = O
groups appear in the regions of 1119 and 932Ldfig. 1).
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Figure 1. IR spectrum of the obtained ion exchanger

According to the obtained results of the performed studies and the literature data [6], the reaction of the ion ex-
changer synthesis can kepresented as follows:

O
H

HOH,C—N-—C—NHCH,0H + H,N—C—NH, —>

(o) H,
H o, H C Il
HOHZC—N—|C|—EI—C2—N—£—NH2W le/ \I|\I—C—NH2
C CH
O// \N/ 2
H

H
HOH,C—N—C—NHCH,0H + H,N—C—NH, —»

I i &
H H H C
HOH,C—N—C—N— " —N—C—NH,——= HN"  “N—

HZO C_NHZ

C CH
N2
7 N
Findings.
1. Received nitrogen oxygen and phosphorusontaining sorbent based on the reaction of polycondensation
of urea, formaldehyde and phosphoric acid.
2. The opimal conditions for the synthesis of the sorbent were determined and the influence of the molar rati-

os of the initial substances on the composition and physicochemical properties of the synthesized sorbent was investi-
gated.

3. The physicochemical propertied the synthesized sorbent, such as specific volume, static exchange ca-
pacity, have been investigated.

4. The proposed structure and reaction of the formation of nitrogetyger and phosphorusontaining
sorbent are proposed.
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THE EFFECT OF MICROPLASTICS ON SHELLFISH

A.G. Kartashe!, Ye.Ye. Vetelin&
I Doctor ofBiological Sciences, Full ProfesséGtudent
Department of Radioelectronic Technologies and Environmental Monitoring
Tomsk State Universitgf Control Systems and Radioelectronics, Russia

Abstract.The paper considers the influence of microplastic particles on the survival of freshwater mature mol-
lusks who is representatives of the family Planorbarius corriéus.aim of the research wasittentify the resistance
of mollusks to microplastics of various speclaesstudies, shellfish were placed in an aquarium with a volume of one
and a half liters of water and various concentrations of microplastics were added together with dry fidihéoqoakti-
cle size did not exceed 1.5 mis.a result, it was found that the regular addition of microplastics to shellfish feed led to
a decrease in the survival rate of individuals.

Keywords:shellfish, microplastics, survival.
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ABOUT CARP PARASITOFAUNA IN THE KHOREZM FISHERY
N. Kenesbaeva, B. Allamuratov 2
I Master's Degree StudeADoctor of Biological Sciences, Full Professor
Nukus State Pedagogical Institute, Uzbekistan

Abstract. The article deals with the current ecological state ef¢harp parasitofauna in the Khorezm fishery.
Keywords:ichthyofauna, stock, fish farming, complex, system.
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ON THE PARASITOFAUNA O F THE WHITE AMUR
IN THE SOUTHERN ARAL SEA REGION RESERVOIRS

Z.Kh. Naubeyevd, A.l. Kurbanova?

! 1styear student of the Master's Degree in Biology,
2Candidate of Biological Sciences, Associate Professor
Department of General Biology and Physiology
Karakdpak State University named after Berdakh, Uzbekistan

Abstract. The article deals with the influence of acclimatization on the parasitic state of the White Amur in the
conditions of the Southern Aral Sea regidWays of carrying out complex fisheries mgament measures, which in-
clude primarily the fight against parasites and fish diseases.

Keywords:Southern Aral Sea Region, ichthyoparasites, acclimatization, invasion, White Amur.

37



ISSN 23112158. The Way of Science®@1. ~ 64 ( 8

Technical sciences
v nrndeduud MSdy deOECd

uvrs 67.02

ARAtL L1 dc SfIrcrtrcRUOA r &Y VI RS
soO1omueudy 1o MIRItrUrrr1r L RM

(.-f. o¢pds@®edfmlstc fsdzdstsdsedd
sOLORMEtse s dOYdqodzOdz! desets f jHOESEedY) ME et kdzdoe | t
LOB Misdlsj dz2 dz0Oyodzr dzgd €O Hj§fOtclsOR] dels© s HJ zZOd3 tsBtStet

¢ dedzs g ®hy HOdedets?2 fls Ol | tOMidzOIstedo O v tesdzr ydWtetse dL
orn birndsdtsedd o fjijttdtsH cizsBOd dtsets tOLoadlsdw dda stcdzOyd
LOYdwé, OdoOddLdtlzjlsmw MisjfJd' ydw s Omnylsfddzd . suc@S) o dizdas B
Mdsslstej dzdzOwY Isj B3O BEHjIs ddalsj e MdzO M J ydoOodzdmlsods o tststelzy v dadz

szt yjor jyhitssodwdL Oyd v, timMfEedzd O s OL Or Mis Odz, ostelz )
sjrdetsdztse d d .

dtsotej d3j dade' 2 Bt dL s dew j syw Hiftd2®@akdp dals QL f JIEd B s@ ol &
ktsj MMistsdjlsd] Mbtj Bdlsj d dts OLosds OkzOMm! ftetsd " dj dedztsfls: |
Hdzj o dzets fswodzws Isfqw o odzj Htews Isfyw dgser j Isjndesdesedd o tOL dz

Ajda dihd) s cPdd dj dzdj s ORd®ze , ¢ pdBOaafy yYditetss 52
Sty y dzdzr 2 Mz o tjMikzBdzdSj s OLORflsOdO.

[Oljted Odz d BicsigH OB BT d&ZOH Isj B2 dMmfdzj Hise Oded W B ' o
o fBlsCter stsds HsMskzyj. RMitd Lo Odkdm: kOS] &jksH' , SO0

t d U ISrdW tetse it Gipd V6 dztsB Odz! dgf 2 ftesyj MM, Yt odzj Hicj dad® |
¢cd?2 o twOLddqyder j MWjter YydLded d ftesdLeotsHMmlsa ® [ 5] .

Jtesyj M ydWtesesdLr Oydd L Olstesdzkdz 9 j ! Bdte, §ijtej HSO ™ o3d
ydWteseodL Oyds ovjocirfwe Isfipve jusdey , 1 Odedw, Hy dzOW swtejw [ 2] .

I1ts HOdgdzr &8 Di gital Planet, hCtsdzr [ jlyjteO ffted kdzdoe j to
LOAMIsOdz dzj MOyl d osntsHdls o bktf fjtmMfjSlsdods - MmlsteOdz
v yq¥ eseediPydld) [6], B&ZOESHOEY ©jOddLEj B2 ctikzHOtemlseo |

Eésdytse [.f. [/ Abizhov Ye. M., 2021
38



ISSN 23112158. The Way of Science®@1. ~ 64 ( 8

JAMEANAOUMECR Cantwos NWAEPW
w
Cawsmm  fpem T o fene
.
s 4 e
L= "
Hatingn
FEIASD T o ey Cunan ropen
Apeipanes .' Ted
= Cana 3o
Jasaeaem | oec
bee -
Ancroe o) e
Bolnios o Trasime il A
o Ve
E RSN - % [EYESTTe
Nevene " —
B Toryranes | ind
; w-—.o ¥ N Mas
° e v » Cmacacas Apake
- Minhee  aaaand -
S o«
Z Barrioen ey
“ceme P
- Voyree
£ Bar @ ocewt wy
T et . * Adepfedzeae:
s - Coptos e T
a
- Wigaanm (W Vegearer
........ e oy .
Yape L o
Qe -~
Piavutas yeeia Foaw .
Likse- Marwtep G o
Tonsa o Suases
40 Thwory & Mo
Fram & Manmt
b e
— - Ul aad Aress
» o
Gavrases
P
Lerenes
“raiem -y
Stecrur
MPOSNEMEIE AEPCHEXTHEMER

20 & ) a0 (T

Temn undposoro passaTin

tdMkzdsS 1. AdWtktseoOw 1 otsds ydqw: Mshmssvwddj d MSt

l jtemf jSIsdo dzs? tsB dzOfis! 8 flscteOBR cAdVtesats?2 sOLODMIs
ZOw dz0 BsHjtedzdL Oyds ottelzyy dder » Mddz ( jMfzedzdSd s OL ORMls

AqWtctse OV d3tsH j todzd L Gfpef Wi jofriftdAmbody dleidg” s00 ISR M @ dzls toy o3 sy dzts ©
dzj dzd v d3:

T 2yofmisdy o tjOddLOydd BjtesfedWvisd? |shMftsceOBB ¢Ad

1 sCOLOdedj cEtMmMkHOLMse jdedz 7 EfmMdzze dzOMJ dzj ded® yjtejL ¢t

1T OoalstsdBOIsdL Oydw kY tcOddejedigPwy dds dalatzf-H thifdgdsyi d3f dets j dzdztse 5 dzO

lteddsj etsds o dzj Hisj dad™¥ yYydWtetsea' 7 MdMmisjd3 o ottstolzyy dade” j
LOdvIsdj, Mmistswh jj dL kyjed 7 ®BsHEzdj?2, GtcOddL o Odzdzs]

CLUVYJ Bds j TdstisH lolEspe jflsets © tBkyjddd ddydtsets MtsisOs O ¢
dzjdr o odHj dzjSyd2, ftjLjdsoyd?2 d f0Skdujmcds L Odwisd?2

T s¥Wdyjtmcd?2 MtsMmisOs ;

1 o] dzgdelsczzy O dj CHdEstcOCsdes?2 d Metsydes?2 Mmdzzy BT .

1 s Bs @O BdEd sstelzyy dedz" | Mddzr (ifmMfEsddéd s0LORMISOK
ydw o MmMdmMisjdd SCtB3OdHBso Odzdw d bkZftOodzj dedvw, CtlssteOWwW kx4 H

vdzjHEs N dds fteddj esdd ydWtesos2 dssHjtededL Oydd, Wodwjlsmw
o w®s o dlsdw, ddazgse Oyd2 d Of tesCtsmMBdyuj MSs2 §tesdr h dzj dedats fls
EHOteMmlse j dede" = EfMdzkze [ ddesB stetsdz .

1 0Cdzs yfdgpf fetsor j Isj n dats dztsdetf o 5 dflis 3z e @zt dzlif 150 20 tej " j dzd |
dL di3j ded Is! Eflstsweh dj figy Ofte(n &g s YW dedsdptO ™  BtsH jtededL Oydw ot
sOLOAMIsOdz. t jStsdgjdgHIzjIsfqw Hdzw HOdz dzgj 2" j2 disHjtededL Oydd e
dzr » f ZOW steds sMBBEB dOL dzZOyYj dedw (L R&) t(Jd Myl ddddjuis OL OF
MCqj HOM j, HOMM j Ol sSshmddujmMSs? mi vy &aSd, dd¥tomnkekzs
B OHEY kjttsedL EO.

39



ISSN 23112158. The Way of Science®@1. ~ 64 ( 8

gl Re[s [JRurtOUULL 3

1. 1 OlsT B Oj 8 O, o.s. | dzsBOdz dg' § Itejdzn™ ydWtwsedL Oydd d d&d ¢+
Zyd d&r2019.i- 15 i(#2.51AU6f i Jd&3 HsmMiseEyf ©: https:// moluch.ru/archive/ 2

2. | dzsB Odz! dzOW ydwtetse dL Oiygot9. i/ / 4 y[dd3H dH: diitysithifli@sta.ru/post/globalnaya
tsifrovizatsiya_222% H Ols© tBtOM jddw: 01.04.2021).

3. [ jeiBse, 1. b. t tsdz! ydWtesadL Oydd o Mbotej d3 dgdetsdz dBdtej /
Miskzu j dzyd m¢s 52 dzO k2 y dzts 2 Ctsde¥ J tod dzyd d G i Is P0RQj dédy jitmE>dP s ts dd®llz fu @z 2
https://scienceforum.ru/2020/article/2018019758 Ols © tsBte O jdzdw: 01.04.2021) .

4. AW tesodL Oydw fsLotsdzv jls t©OYydsdzOdz' dztd [ df fgdfsts de'toisEH® /O ISHfsrR ¢ 5L d3
¢ s OLddst 0BOBE J X d d3 H: Wttpdg/Efw@nform.kz/ru/cifrovizaciyaozvolyaetracionaino-ispolzovatvozmozhnosti
voyskminoboronyrk_a3657587{ H Ols© tBtOh jdzgdw: 01.04.2021).

5, yIss kOSCtsj ydWtessadL Oydw d ¢0o0¢diy MW J 2020. & ¢ | ded d3 5 €28 M) I EOHG
https://center2m.ru/digitalizatietechnologie§ H Ols @M sezt6v : 01. 04. 2021) .

6. Digital Intelligence Index // Digital Evolutioni t j 3 dids fls ktth@/digitalintelligence.fletcher.tufts.edu Ols ©
tsB tc ON:pHAH.2021).

[ Ols j toff{tOfs b § 820 06 eR21

DIGITAL MODERNIZATION IN THE REPUBLIC
OF KAZAKHSTAN ON THE EXAMPLE OF THE ARMED FORCES

Ye.M. Abizhov, Master of political science
Abai Kazakhnational pedagogical university (Almaty), Kazakhstan
Deputy head of the department of defense affafrPaviodar region, Kazakhstan

Abstract. This article examines the role of digitalization in the world, describes the role of digital technology
in the period of global development of the information age, defines the term "digitalization", analydegréeof dig-
italization of the armed forces in the Republic of Kazakhstans, the considered topic will be of interest to specialists

of the armed forces.
Keywords:digitalization, Republic of Kazakhstan, armed forces, digital modernization, techemlogi
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HISTORICAL STAGES OF THE URBAN DEVELOPMENT OF YER EVAN
AND THE BASIC PRINCIPLES OF THE HISTORICAL CENTRE REFORMATION

A.A. Abrahamyan, 2" year Master's Degree Student
Department of Architectural Design and Design of Architectural Environment,
National University of Architecture and Construction of Amige(Yerevan), Armenia

Abstract Presented article discloses the main stages of the historical development of Yerevan, including the
key reasons for their emergence, as well as political and economic peculiarities. Research has been carried out on ur-
ban ganning and the architectural heritage of each cycle. On the basis of the study are presented problems of preser-
vation of cultural layers that have survived from different historical periods of Yerevan, and principles of their re
conception.

Keywords:Yerevan, urban environment, urban planning, historical and cultural heritage, architectural reno-
vation.
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CALCULATI ON OF THE OPTI CAL BUDGET ON THE EXAMPL

T.G. SerikoVt, D.A. Berdengorov
1PhD, Senior Lecturef 2" year Master's Degree Student
S. Seifullin Kazakh Agro Technical University (N8ultan), Kazakhstan

Abstract. Currently, all providers are forced to constantly improve their communication networks in order to
keep up with the times. At the moment, GPON technology allows you to run-apfilsecable into an apartment and
provide a bandwidth of up to Gbit / s, which is 100 times higher than the capabilities of ADSL access, and ten times
higher than any of the Kazakhstani providers can offer at the moment. GPON technologies allow providifRjayriple
services over one optical fiber: Internet, VolP, \RTThe high transmission speed provides the ability to view several
HDTYV channels simultaneously, watch more than 60 satellite and terrestrial digital television channels and use interac-
tive services that allow you to create your own television and mayagetime, provides highuality telephone com-
munication with the ability to connect a moderngRone with an expanded set of functions. , which allows you to sig-
nificantly save on international and lordistance calls. It will be much easier to organizdeo surveillance in real
time by organizing remote video surveillance of any object while at home or in the office without additional effort.

Keywords:optical budget, splitters, optical parameters, optical fiber.

1. Optical budget calculation
The "optcal budget” is considered to be the maximum attenuation value in the optical fiber from the OLT
switch to the most distant ONT. In this case, the optical budget is calculated using the formula 1:

[x=Uz- Ry, (1)
where:Tx 1 transceiver output power, dB;

Rx 1 receiver sensitivity, dB.

OLT HUAWEI SmartAX 5680TandO N tHUAWEI EcholLife HG865

For Downstream direction (OLT> ONT), OLT output power is 3dB and ONT sensitivity is 28dB. Knowing
these values, we can calculate the optical budget using formula 1 for Downstream stream:

Px = 3(-28) = 3B

For the Upstream direction (ONT> OLT), the ONT output power is 0 dB and the OLT sensitivity is 30 dB.
Knowing these values, we can calculate the optical budget using formula 1 for the Upstream stream:

Px = 0(-30) = 3GIB

Since the transms#on of Upstream and Downstream streams is carried out in the same optical fiber, the allow-
able budget will be above 30 dB.

In PON networks, communication is organized over one fiber. Each OB, which is included in the OLT equip-
ment at the access point,dstributed among several users using a splitter. The splitting ratio can reach 64, in this case
one optical OLT port serves 64 ONT equipment sets. For the margin for the optical budget in this project, the splitting
factor is assumed to be no more thanF&gure 1 shows the block diagram of the PON nety®kk

o Ak A== ek =B o

1 splitting 2 splitiing Subscriber optical socket

Figure 1. Block diagram of the PON network

E SerikovT.G.,BerdengorolD.A. /a4 j o S 5o jtsH j dze sStetse . ¢., 2021
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An approximate calculation of the optical budget is shown in Table 1:

Table 1
Optical budget calculation
Name dB per unit

Splitter 174 7,2
SC/APC onnector 0,2
Splitter 1x8 10,7

Fiber 1 km 0,3
Welded connection 0,1
Total network attenuation 18,5

Residual attenuation margin 3€18,5=11,5dB.

Splitters of the first stage are installed in optical distribution frames in the-sgotisnal areataATC-415 in
the city of Karaganda, Republic of Kazakhstan.

Splitters of the second stage are installed in vapdztbcted access control units of the KBREtype. Splitters
are installed on each entrance at the rate of 1 piece of 1/8 splittar5storey entrance and 2 pieces of 1/8 splittan
a 9-storey entrance;

Number of splitters of the first stage on an optical distribution frame, T/dcs.

The number of splitters of the second stage at ORKs 1/8 is 25 pcs.

2. Theoretical foundations of thetransmission of electromagnetic energy through a singlmode optical fiber
Optical fiber is a dielectric waveguide made of silica glass. It has adigtiing core with a refractive index of

light n1, surrounded by a cladding with a refractive indexam?] n1> n2. Figure 2 shows the angle of total internal
reflection and the numerical aperture of the fiber

|
Nz --1I’J I
G T
e Eq I _ el _
I\E“-!_ -~ | -
o~ i |
S lm

Figure 2. The angle of total internal reflection and the numerical aperture of the fiber

Getting into the lighguiding core, light propagates in it due to the effect of total internal tieftecT his effect
occurs when a light beam falls on the interface between two media from a medium with a large refractive index nl to a
medium with a lower index n2, and is observed only up to certain values of the angle, the value of which is determined
by the differences nl1 and n2-8l.
Typically, light is injected into the fiber through the end. The limiting value of the angle of incidence of the
light beam on the fiber end face is related to the critical angle by the relationship sin am = nl1cfslger22) 1/2 =
(2n Dn) 1/2, where n = (n1 + n2) / 2, and Dn =nfl
The value NA = sin am = (2n Dn) 1/2 is called the numerical aperture of an optical fiber and determines the
ability of an optical fiber to collect and transmit light. A ray of lightaaluced into an optical fiber at an angle less than
m will propagate along the entire length of the optical fiber. Such a beam is called a guided mode, or simply a mode.
Since light is an electromagnetic wave, and its propagation in any medium is desgribteckwell's equa-
tio\gs, the propagatio\rl of light can be considered by determining the dev\ejopment of the asaociated vectors of intensity

(E) and induction D) of the electric field, as well as vectors of intengifyl ) and induction B) of the magnetic
fields. The latter are related to each other and the parameters of the propagation medium by the following Maxwell

equations, provided that the conductivity of the mediGrF 0:
v L\ v
rotH * ©H = pD/pt @)

rotE 1 D CE =- pB/ut @3)
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D=elE @
B =mH (5)
divD: D@ =0 (6)
divB: DB =0 @)

Dielectric €) and permeabilityrf) describe the materials used in FOTS, which can be linear and nonlinear, iso-
tropic and anisotropic, homogeneous amftbmogeneous, dispersive and raispersive. For the vast majority of mate-
rials used in FOTSn=m 1 is the magnetic permeability of vacuum.

Depending on the properties of the paramegensands the following environments are distinguished:

- linear, in which the parameters mands do not depend on the magnitude of the electric and magnetic
fields;

- nonlinear, in which the parametaxzanands (or at least one of them) depend on the magnitude of the elec-
tric and magnetic fields.

Two types of wavesan propagate in an optical fiber: symmetric longitudinal andy »m, €ach with one lon-
gitudinal component, and asymmetric waves, having simultaneously two longitudinal components, one of which is
[ 1.m With a predominance of the electric componenand the other »m with a predominance of the magnetic com-
ponenty ;... For m> 0, we have hybrid modes, and for m = 0, transverse mégeandTHox.

The smaller the diametek, the smaller the crossection of the light flux entering the optical fiber, the fewer
different types of oscillations (due to the manyusioins of the Maxwell equation), or modes, appear in the optical fiber.

A fiber in which several modes propagate is called multimode (MM), and one in which one mode propagates is called
singlemode (OM).

For commercially available optical fibers, the GNder has a diameter ofI0 microns, and the MMiber has
a diameter of 50; 62.5; 85 and 100 microns. In the OM fiber, only one hybridimedés supported, called the fun-
damental mode, in the MM fiber, various, both transverse and hybrid modes are supported

Let us consider the principles of pulse broadening in optical fibers. Dielectric waveguides support hybrid mode
propagatiorjl].

At small differences in the refractive indices of the core and the cladding, the propagation afigeasiode
linearly polarized_Pim, which is a linear combination dd Ee+1mand1 [ j-1m modes, is possible.

In silica optical fibers, the rative refractive index difference between the core and cladding is small. There-
fore, without loss of generality, we will assume that linearly polarized waves propagate in such a fiber.

The broadband of the fiber can be characterized by themeatisquae b r oadeni ng of a narr
T pulse) indicated in formula 8:

O ( z+)5%bet + Blaxt (8)

The rootmeansquare pulse broadening is split into two parts:

- intermode pulse broading;

- intramode U

Intramode broadeninbetis the rootmeansquare broadening of the pulse, within each mode. In smglke
optical fibers, only one mode propagates, and pulse broadening is caused by the dependence on the wavelength, refrac-
tive index d the material and the dispersion of the optical fiber as a guiding system.

To transmit OF signals, the phenomenon of total internal reflection at the interface between two dielectric
media is used, while the angle of total reflection is found by the fartu

.y
sy, = n_ 9)
1

Consider the path of rays incident from free space with refractive indices n0 to the input end of the optical fiber
and then propagating alongetbore. Refractive indices at the input end of the optical fiber are shown in Figure 3 [3]:
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Figure 3. Refractive indices at the input end of the optical fiber
Q' angle of incidence of the beam to the fiber axisu® the angle of incidence of thedra, called the OB aperture;
U e t angle of refraction; 5 m, i media boundaries

At  (etcthe thaximum angle of incidence (entry) is obtained at which the beam is still held by the core.
The value of this angle, £ can be specified in radians or degrees, but usualhatigke is characterized by a value
called the numerical aperture and is calculated by the formula 10:

NA =n, GinQ, ., (10)
According to Snell's second law (formula 11):
G =tgtisi nGlee n (12)
can be written (formula 12, 13):
No=SiNQnax=msinQ= s i ndet)/ 2 12)
Getc= arcsin(n/n) (13)

We s ubst it udtcandtafteethevrankfarreation We get the expression of the numerical equipment

(formula 14)
NA =./n? - n3 ° n,+/2D (14)

Next, the aperture angle is determined according to the formula 15:
do=arcsinNA) (15)
Numerical aperture is one of the parameters of the transmission of electromagngiicoeee OK.
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FEATURES OF THE CURRENT-VOLTAGE CHARACTERISTICS
OF SURFACE-BARRIER METAL -SEMICONDUCTOR STRUCTURES
WITH A MOTH -EYE INT ERFACE AND THE EFFECT OF GAMMAIRRADIATION ON THEM

M.B. TagaeV,, M.A. Kurbanbaeva?
! Doctor of Engineering Sciences, Professor, Head of Physics DepartiMaster's Degree Student
Karakalpak State University named after Berdakh, Uzbekistan

Abstract. The paper concerns the results of the study of radiation treatment of Schottky's barriers with a micro
relief interface being investigated with lesolution scanning atomic force microscopy. Changes in electrophysical
parameters manifested in the evolutioihvoltampere characteristics with increasing radiation dose are shown. The
analysis of IV curve by using the equivalent scheme and taking into account all the canals of charge transfer and the
presence of substrate resistance shows a higher resistantero-textured structures to radiation treatment.

Keywords:schottky barrier, GaAs, microrelief border,-Birve, gammarradiation.

As you know, motkeye surfaces of semiconductors are used in optoelectronics and special electronic equip-
ment in orderto increase the efficiency of light absorption and increase the sensitivity of photodetectors and the effi-
ciency of solar cells. In addition, microtextured interfaces are used in modern microelectronics to develop a wide class
of sensor devices, variousrnsers due to the larger specific are of such surfaces. Periodically profiled surfaces are the
element base of a new branch off applied science, namely, polariton optoelectronics, since the excitation of electromag-
netic waves is possible only on planar aggfs and at interfaces [4, 5]. Therefore, further study of the interaction of
light with nonplanar semiconductor surfaces and the effect of surface curvature on its other properties are urgent. The
geometric characteristics of microtextured and nonplamdaces also affect the kinetics of radiation defect formation
in semiconductors and, in particular, in metaimiconductor structures [8, 10].

In addition, it should be noted that the metye surface is used as a passive element of a semiconductur struc-
ture and much less often as an active interface creating a barrier contact. The effect offliteesmof this boundary
in surface-barrier structures (SBS) based on a megghiconductor, as shown in [6, 7], is rather complicated. This is
especially tue for the radiation behaviour of PBS with metye interface.

In our work, we have carried out an experimental study of the influence of the penetrating gamma radiation of
the isotope 6@ n the currentoltage characteristic of AGaAs PBLs, the moth eye facets of which were prepared
by the method of wetanisotropic etching. The geometric structure of the surface (its morphology) was studied in detail
using a scanning microscope of atonforces. (Fig. 1 and Fig. 2). As can be seen from the profilograms and atomic
force microscopy data shown in the figures, even for gallium arsenide surfaces that have not undergone special chemi-
cal treatment, the presence of a residual microrelief oaldtrophysical and physical and technological characteristics
of metatsemiconductor structures.

Fig. 1. Semiconductor surface morphology (a, d), histograms of distribution of irregularities heights (b)
and microrelief profiles along the line indieat by arrows (c) for a mothye surface obtained by anisotropic etching

E Tagaewl.B., KurbanbaevaM.A./ s 0OcOjo [ .1 ., sktBO®BOjsO [.¢., 2021
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Fig. 2. Semiconductor surface morphology (a, c), histograms of distribution of irregularities heights (b)
and microrelief profiles along the line indicated by arrows (d) for g fifter polishing etchant

The use of modern instrumental methods for studying the surface microgeometry made it possible to quantita-
tively describe the surface structure, which, in turn, contributed to an adequate description of the characterigtics of the
V characteristics of mothye PBLs. Although earlier the problem of the influence of the microrelief on the processes of
radiation defect formation also attracted the attention of a number of researeBge83.[1

Typical |-V characteristics before amdter irradiation are shown in Fig.3. When analyzing thiecharacteris-
tics, we took into account:

1) Thermonionic emission current determined by the height of the barrier;

2) Thermal field current, the contribution of which at room temperature for a givemdifevel is equivalent
to a decrease in the barrier height by 0,02 eV, and its additional component due to the enhancement of the field in areas
of the microrelief with a small radius of curvature.

3) Recombination current in the near contact sgadw@rge egion (SCR), determined by the value of the life-
time of charge carriers in the SCR;

4) Leakage current, set by the value of the shunt resistance;

5) Current limiting by series resistance;

6) The presence of an intermediate layer and surface states on the inteddicgy to an increase in the pa-
rameter of the ideality factor n>1 in the exponential dependence of the forward current on the voltage.

1] L] 1) L
107 1 1
-~ o— Initial
- v 4
3 > e 1*10°Gy
- - 1
20 AT 4—6°10Gy
< > »— 1*10° Gy
B
10 1 o 2"10°Gy
o
= »e - = = = = - _! E— 2 E
s ™ —— EE—— —
10 A 2 o : S ———C_'—' el P s R -1
o~ o
-11
10 4 - 1‘, ; :
0,0 0,2 04 - 0,6 038 1,0

Fig. 3. Forward and reverse branches of thé tharacteristic by a diode with Schottky barriers@aAs from a moteye
interface: initial and irradiated witl§% tgamma quanta to doses 4%, & 107, 10% 2 10¢ Gy, respectively

Thus, the interpretation of the curramltage characteristics of Schottky barriers with a reyte boundary
using an empirical model of current page based on equivalent circuits showed that the barrier characteristics of the
moth-eye GR structures of metal (A®BaAs change insignificantly as a result of irradiation with gamma quanta up to
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a dose of- 10° Gy. The region of small doses imgving the parameters of the barrier structure is narrowed (up to
F= 10%) in comparison with planar structures. We believe that the observed effect is explained by the structural perfec-
tion of the samples with a moe#ye surface prepared by thethmad of chemical anisotropic etching, since, first of all,
more defective areas of the crystal surface are removed, which have arisen during the -chechiaaical processing
of the wafers, especially polishing.

In addition, at low radiation doses on maye surfacéarrier structures based on gallium arsenide, an in-
crease in the effective height of the Schottky barrier and the lifetime of minority charge carriers is observed, as well as a
decrease in the ideality facto, which may be associated withntiesification of radiation gettering processes on the
boundary of the section. In the dose ramgé, 10¥ Gy the parameters of the structures under study change insignifi-

cantly.
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SOME ECONOMICALLY VALUABLE INDICATORS OF THE NEW
COTTON VARIETIES DURU -GAVKHAR -4 SPECIESG. BARBADENSE L.

A.A. Mamaruziyev?, E.Ya. Karimov?, A.N. Ahmedjanov®, O. A. ¢bdumavl anov
L 2Candidate of Biological Sciences, Senior Research Officer,
3Doctor of Agriaultural Sciences, Head of the Laboratdiylaster
-3 Laboratory of Genetics and Cotton Breeding, Institute of Genetics and Plant Experimental Biology
Academy of Sciences of the Republic of Uzbekistan (Tashkent), Uzbekistan
4University Shanxi, China

Abstract. A new variety of finstaple cotton species G. barbadense L. D@avkhar4 was created in the la-
boratory "Genetics, selection and seed growing of cotton" IG and PEBR AS RUz, as a result of long years of research.
In 2019, the E5554 line was recomended by the decision of the Interdepartmental Commission of the Ministry of Ag-
riculture of the Republic of Uzbekistan to the Ground Control of GSI to determine varietal purity and uniformity. In
2020, the Soil control by GSI had successfully passed andegommended for further selection, seed production, and
production tests. The new variety of fistaple cotton Dur«Gavkhar4 differs from the control variables in the boll's
size, strength, and fiber length. The fiber yield of this grade-353%, he weight of the raw cotton of one box is-4.0
4.2 g, the fiber length is 391 mm, the importance of 1000 seeds is12@ g, the microneir of the fiber is 343 one.

Keywords:hybrid, breeding, variety, quality indicators, fiber quality, growing season.
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DEVELOPMENT OF FINANCIAL TECHNOLOGIES IN RUS SIA AT THE PRESENT STAGE

G.G. Zabninat, D.B. Dedeneva
1 Associate Professor at the Department of Innovative Economics and Fih@hatent
Belgorod National Research University, Russia

Abstract. The article considers the current development of firelrteichnologies in Russia. Based on the gen-
eralization and analysis of the information, it was revealed that, in general, Russia today has a fairly favorable envi-
ronment for the active introduction of financial technologies, their scaling and replicatespite the existing prob-
lems.

Keywords:financial technologies, fintech, fintech projects, fintech services, fintech market.
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USING INFORMATION AND COMMUNICATION
TECHNOLOGIES IN ENGLISH LANGUAGE LEARNING

M.R. Zhollybekova, Candidate of Philological Sciencesssdciate Professor
Karakalpak State University named after Berdakh (Nukus), Uzbekistan

Abstract. The article considers the possibility of using information and communication technologies in the
study of the English languagilformation and communicatiagiechnologies are a broad range of digital technologies
used to create, transmit, and distribute information services.

Keywords:information, service, flow, effective, spectrum, society.
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THE USE OF MODERN INNOVATIVE TECHNOLOGIES
IN TEACHING ENGLISH IN HIGHER EDUCATIONAL INSTITUTIONS
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Abstract. The article is devoted to modern innovative technologies in teaching Enftistuse of innovative

technologies in teaching English in higher education institutions improves the quality of the process.
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FEATURES OF THE ACTIVITY ADMINISTRATIVE
SUSPENSIONAS A TYPE OF ADMINISTRATIVE PUNISHMENT

A.V. Neprokin, Master's Degree Student
Vladivostok State Uniersity of Economics and Service, Russia

Abstract. This article examines the features of the administrative suspension of activities as a type of adminis-
trative punishment, which is an exceptional measure used by state supervisory authorities in endarddhe safety
of life and health of citizens, as well as to ensure the environmental safety of the country's population.
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HUMAN TRAFFICKING: PROBLEMS OF COUN TERACTION THEORY
AND PRACTICE (BASED ON THE MATERIALS OF THE REPUBLIC OF KAZAKHSTAN)

T.B. Khvedelidz€', B.Kh. Toleubekov&
1Candidate of Juridical Sciences, Associate Professor,
2Doctor of Juridical Sciences, Full Professor
Department of Jurisprudencétbe Institute of History and Law
Abai Kazakh National Pedagogical University (Almaty), Kazakhstan

Abstract. The article discusses the reasons for the growth of crimes against the person in Kazakhstan,
including human traffickingHistorically, for Kazakstan, not a typical type of crime, together with the processes of
entering into market relations, has become one of the degal indicators of criminogenic problems in the country.

The relevance and novelty of the topic is due to the lack oftengprograms in Kazakhstan's legal policy to
counteract this crime, the lack of targeted scientific projects to study the relevant probenabject of research: the
norms of the Criminal Code of the Republic of Kazakhstan, the dynamics of crimes, thed statatering human
trafficking. The purpose of the work: justification of the feasibility of developing and adopting a state program to
combat human trafficking.

Keywords:legal policy of Kazakhstan, human trafficking, combating crime.
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