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Summary: The article discusses the types, basic principles and methods of Information
Security.
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Summary: In the modern world, where information is one of the most valuable resources,
the issue of cybersecurity comes to the fore. Data protection will be important for both large
corporations and ordinary users. The threat of cyberattacks is becoming more and more serious,
and their consequences are devastating. In this article, we will discuss why data protection is
important, what threats exist, and how you can protect yourself in the digital age.
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N dzlslsty yYOER' §ffMm' LH" C: B" dz pim&'jdgdls Isy 1ILR j1d
ybpDdzj BOtodzOEkZz D dz' BjIslsjtc’ dz YsteDOEz.
CCtsdetsdzsd € Ocdzr y s"tcOYIs™ dzr Y : YOk " L
1 Ctsdesdgd C Odz" ¥ Is"tcOyIsr dzn y uh* dz Elsj dBOW" L+
rOBOdzH" Y ELOtt® BO2 &zOdzr f: YOL ' teG D dzj
sdBjteYOE' fM"LH" Cls' W B' ter WDO2 MmMiIsOdzH Otels s C
r Ovo Isj - dzsdzse W dzOte : Y OMOdzH T d dzls j dzck
ddzls jtoedzj Is* Is"tcOyIlsr C€dBjteYOERZ  ff" LH" C h OtC
¢ d&zhH OO yYOE'ff: C€dBjtchOBERZr d&zHOtc Y Ddzj HJ
sdBjtoyr dzlgr mC jtedzjtce CEflsjcjdz HJjtej Clsj te
CNHNteHj dz' SOCIdCOdzr YBRZHOAZOHT™ , B"dz %JSJ E
BJHJdc] d"ymMOdz Cjdzls' elzej ybpdzgj LOWHT MOc
J ¢4 OYfOtOIlslsr yYtsteDOE
J 4 b"dzoOdzOt CHhis’ YyY"gfdw MmMELHJtH" ,
J BOODHOtcdzO 30 dz' Y Y OMOY Is OO dz Y OWUOtsls
OtcOHT .

O CdBjteyYyOERZ"fMm' LH" G Y
Yhrdzr yIsOtcD O, L OWdzO d30 dz'
W Is"ilsOmlsr 0" d&zO ¥ pbdzy L d
nHh'"dz dzgjec' L BBdzZ''f IsOBT C
AqWtdzr' y HDE " tH] €C€dBJjteYOkR' M LH" € BJdL
DOtey " dz' ¥y s"tcOyYIsr dzf Vv : Hjtej CIsjteH" w B™"
hrOr dzH OtcD O, MBdzr w " h'" dzHj MmMBls hr Or dzH Oter
1opfMmj €jdzg Mis® € Otglsr yhr dzr or : fnd dz' d3n "’
YOEZ' M LH' 6" dz BODOWZzO2AIs" dz Is"Isr dzzh r dzOtoH T
4D2¢Cj Ml C: Hjtej CIsjtoH’ Y sStcDOE Is Iz tc O dz'
CdejteyoOlkz'"fMm' L' €Cj BOMr d3GHT ¥ BJtokzH' IsOdzC
JTJjwOydwdz vy 9"L BjIsls"w NnnLH" €M LH" ¢ :
C't' M v ys00dkkr &ZO DS J dZE® d3Il &3¢ * dz.
rdiIsS' L iz Is*LBJG' dg W s"IsOmils™ O : md dz
MmMdt' CIsiMmilsj tedsd dz D dzj Ndbse' LM dzjtedzj dz T
Bdzr'f IsOB" d&zOH'" [ 5] .
1 dwisC jtedz € a3 dzh * C s’ Y StcD Ok : LdqwWIsG j
YOB' dzjIsls' d&z' € nuh'" dz elsj dzOWr L HT .
sdBjteYOEZ' fIsjtc N jCOtOHOd OMmrf IInimjls"
sdBjtyOlkz"fMm' L Cls' W dBOWr' LHT dz@ OF dz sl " dat

Q-

=)

-~
5 m ORK
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spkzj CJdzH jtoH ' OL O2IEzH O h jhEh' tceEdz Olsy Ofc
Istsdzr O Oy N tsdzlz:

-ftedddzijte d&3j dz2 MIsOdzH Otelsls OteH T Y OB dzH @
Yoz  fm'"Lu" Cls* v dzj 6" L G CEtemMjlsC  hisjte'
CdejteyOolkz " fMm' L’ €CJ BOMMr d3dH " Y BJtlzc ] h
sdBjteYyOk " fm"LH" ¢ B2 dzh © jtoj 4 dzj 6 d3] dz
tcjls'" dzH] ¢RBIjtdCO HD"ELOBRBO zIsOIIsOter dzH OO N
( Ztetsf OHODT GDPR CdeJteyOkz" tm" LH"C L OWUH
MOdz Yy OteOdzr v r dzls™ d3OY sOMmisr y: CdejteyOkz' fIs
NHe"' dgjslsjtc YOk  flsjtce d3jdz LT Y ISD>|‘tqusz
n Odzr YOteOdz" Y Hj WG j2HJ rdzls BOY IsOMOHT .
sdBjteYOEZ' fM"LH" Cls'" W YOBOMHT VY destedzZOdzOter |
H2r BHOte Y"Y' Y VYttcDOg' djotc OdigH OB dzgznw' t€ jik "
Odz' W dzilsOte S dB jtcy Okz'[B.Isjted3j dz B  tc6j Cltej My

[OWUr LH" ddgWtcOy "ter dz@f dzHr Y tstcDOlz: ne' dig
ddazhisdiskzIlslsOter mMdwylsr BOW" L HT ddaW c Oy " 6" &
E2IsC j dzg B"dz N2 dzjtec Cdejteh OB Lk" dzH Ote
My Clstste "27" dgH Oter d3j dz dz" My Oz dz" YIsOteH"™ DL ' to
BJtelz 1uh'"dz r dzlsr B8Oy lsOMOHT, Odkz ""hC" YyYOE'{1
s"tcOYIs" dzr' vy fjdz YsStcODORZDO BOMO dzOL Otc Ok HC

sdBjteYOEZ' tM"LH" € MOdZOM" dzhH OD" COHt SO

sdBjtYyOolz'tm"Lu" ¢ BOBOdzH Ote ™ dzO " tc O dz

MmMOdz dzf v Efr]lz‘dz; BO2 dzOdz" Mmisr .

sdBjtyoOkz' fm"LH" ¢ MOdzOM" dzH OO’ COHt [
gdzydH jdzslsjteej YOOY BjttkzH'w Cjh' ek’ dzj,
CdeJtyoOlkz" tm" LH" ¢ Y'" L3 slsj to' dzj hr Dr dzH Ot
sOf hr dz ylsr w8 11h' dz &3 dzOdzOte YOy jIs[ 7] :

12" &3 BJjtelz yDdz Cofm’ u’ls C BY -YIHEs | teB * (
IsOdzH Oz 3 D dzj 1 IsdC Odzr y ~O0Cjtodz" € mdw
sdBjteyolkz " fMm'LuH" Cls' W fr]IS\!JOr HODH' dzOte" dz
Y OUOtlskr Citej €. Cl SSP dz; CEH mdwy
rdzs OdzOdzH r ez € j e & . nLH‘an sYyrkskz elsy
NLH" €M L BYrlskzHr' YBdzHOEZT chtGJQ.

DEter IO O2Isy OdzH O, O dzf a3d Sstels O dzO te (
rdzls™ &3Oy IsOMmlisT Y : 0" dz' dzd Stels OdzO te &3 dz E e
ftcOCIsdC Odzr y spy " ted B J d3d dz BO2 d&zOdz' MisOte
ISOD" dz" dzgH O BO ZOtH ' , B' tedzj MG j dz B ODH Ot dzC

N2 gH OfIsT sz Nh' dz B tedzjMm'f yrdr® flsjk
Bjttkz BODHOWE®ZOBO®EOE" dz 3y Oy MOtelskz 1h' dz dzOY k

a2 Hadzadzr dzDadz pHeBdelslsep ' L' &3

1.o¢mr &z j S s v. 1. dBJtGBJZI-.BIEI]’dZDfK}BjZHfI’]ISUJ 1SY z¢ fryr "
RMd3Od dasdza®OIsr JOZnElsGOIza 20109.

2. Bozzola E, Spina G, Ruggiero M, Vecchio D, Carusi C, Bozzola M, et al. (2015) Media
use during adolescence. Ital J Paediirl49
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3. Bozzola E, Staiano A.M., Spina G, Zamperini N., Marino F., Corsello G. (2021) Social
media use to improve communicationn chi | dre and adol escentds
Paediatric Society influencers Ital J Paediatr. 47:171)B. 2

4. Dawn A. Edick (1998) Regulation of Pornography on the Internet in the United States
and the United Kingdom: A Comparatven al ysi s, 21 B. C. I nt 6 &
lawdigitalcommons.bc.edul/iclr/vol21/iss2/4.

5. Evangelio C., Gonzalez S. (2021) Cyberbullying in elementary and middle school
students: A systematic review J Computard Education Volume 176, November

6. Kowalski R.M., Limber S.P. & Agatston P.W. (2011) Cyberbullying: Bullying in the
digital age (2nd ed.) Chichester. WitBjyackwell

7. Lund L., Solvhoj N.1., Danielsen D., Andersen S. (2021) Electronic media use and sleep
in children and adolescents in westeguntries: a systematic review BMS Public Health 21:1598,

P. 2i14.

cfr 004.9

DSovwleguwyruws rNrfrfw vdf du3z1r o133 16J 61 6UR

¢BHEZOOMKZJjO® ¢. ¢., ZOHdrBHYOJO Z. ¢. (
Or dzr isd Yifl3. Co.'C., OODO YTl lskhr JG)QIsch1
fdpac ydkdoeepcdlselsi, zr d&3¢edzls y., DO

PeL & dze: H cOLoadlsdjd3 Isjmdzsdzsc d? d tctsmis 5 d3
BJLEBYf OMdzesmisd Mmdmisj o3r BJLBYOMdesMmisd f sMmissWw dzdzts C
a3’ dzOB dz¥ H O gz@y deds'Hr Isj dzgH j dayd 2, ZOf tcOo dzj dzdz” ~  dzC
HOdzdz" =, dzdydets?2 BJjL B OMdzsMisd d BJjLBY OMdesmisd ¢t

Summary With the development of technology and the growth of threats in the field of
information security, securitgystems are constantly adapting to new challenges. Today, we are
witnessing a number of significant trends aimed at improving the level of data protection, personal
security and the security of critical infrastructure.

so[Bcjtsy(DIz‘ijr]‘LH‘Q NYNH2jdzg teH N J dz' dzj tor
ydWwtcdzr y hOBIZ dzH OtcH O dz Y StcD Ok Ispy " todr
sdBjteyOk' ffm"LH" ¢ Nd Cd OHOdH Ote gy dz "2
Yy"qgdqw (DYI]’OtGOlslsf "tedzOlzH Odz dzj d3§ My Y BOOdzIsE

5G 3yjd' f' BOk LOkOL ddisjtedzjIs'

5G yyJdz' dzjte' dzg w nHLH"CMm oL HOdGZ" a3 dz s
dozlsjtedzgj Is' a2 w (1 oT) OteYy O dzH® h " dzgHr Y VY O
OO’ dzH ODr B O2 &zOdz" Misr w B"dz s’ SA&ZOWGH'
Cjdkcjdz BjdzG' 'L BODHOLEOKOL Y yOIjd !
HOM SEHT W Dt SjLjW' yjd d& S hOBk' dzH O®BT
dzj ¢ L' BOD' IslsOter d3fdzOHOQ:

1. sc{Bthyc)lz fm"Lu" € Ypdzay HJtjCIlsjteH

r dteg €Ilsj toH Ytstc;t)(DIZHr cnhj2bklkz: HjtBj M
CEdz] d3' dzg' W OQtelslzm dzO BO2 dzOdz" Mmis BdL dzj M
OYHf OtcOIsls" ysStcDOE YEM dZHJ G N OtOZzOtGH'™ &
d &z ' L Iz, B" dzlslsT MOyYylsOkz Y bpDdzj DAz’ BJIslsj te
Q02 &z0dzzH O.
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GDPR yDdzj BOMYO JjtojyJ dz to: [ Ztetsf OH O
jtwiyim’ ( GDPR) ddzgG " L dzG jdzdzj dz $ 2" dz CE
Y B2 dzOIsT dz IsOdzOf IsOtcH " cnhjailsis’ s sz Odzd
EVHjEZ BB2r dzh O Y OOVY datstcd3OdzOtcH ' MOy IsOECT
Yoe " fm" L ¢ ynu2im dj omjte JIsjH [ 1].

Zero Trust Architecture: B " dz U’G)QHG)
Mrwels" dzZHO BBAZODOMZ d&zZO Y OOdzOMIs O dz, DtcB ' G
CoMm'" st dz 34 dz' ' dzd 3 D dzd Hjte] CIsj e § Y s

' dzH Oter B"dz Is"yrter 3HOBO YOk M LH" CIs’
B dzlhj dgH® IsliteH ] Jjdee' L' dzzH J .

2. rOMOdzHT ddzlsj dzdzj €Is 3 pDdzgj dBOh d dzOdzr Y

DOk fIsj toH Qo lstsBOIsIsOdzH " tolz : Y OMOdzH ' |
sy’ sk ( ML) dzOVy IsT ZOYr slsOODT Oz Y £ d&zOtc
Y SdzH Odzr d&zOH " . 1"z Isjrndzsdzsedw dzOte H Jjtej S isy
OHOMdz" W dzOL Ote" dzOdz Is" i YOz RBUBE dz2 SHH'
BJtdH .

ZOBLk"™" &ZHOtGHT W OdzH" dz Odzz 1uh* dz Al : ry ls
Y BteDOdzr f RBIrOdJLBHjt' dz Y "tk nh' dz Al
SYJOOdzOGDO Y &zHOdB Y O0kzOY BJjtekz ( d3F MOdzr ,
Qo lstsdzOIslsr IslitcH] BASCIsOERZ) .

ndhddee ypdzj Ddzjlzd3jlsls™ ¢ ddzy] dzj tedW d3d
fcshIlsOder OoalstsdizOIslsr IslteH] MLk Ybdzj IsOdzH
Oty dzr Wdhddzegls® ¢ hOBLk"™ &zZHOtedzj dz St Mizc j

3. 90E"fMmM"  LH"CI" YORBISOBOMTr L Jjlskz 1uh" dz

[telsOdzr YISOdzH T to7 dzd3gOOD Odz Y 112 J dzj to: B dzts ¢ y
YORBISOBOM" L d skz, YOE" M L sStcOdzL OC ydw dzOt
B J dzing dzH ' Y sSdzH Odz" dzOH " . I"dz Isjrdetsdzse dw |
B dztsC yJ 2 dzc j YOL" dzDOdz 11 2] dzg Y"tekzODO d3ll O3
Bl dBS " dzH' € Bjtod3y 2 H'

Bl ockchain Oty " dzf dzlsj dzsd¥ dS Oydw:
StolsOdzr YIsOdzH ™ tor dzDOdz Y 112 J dzj toH J y"gydw mE
MOY s O30 2 YOER" " L Oklsj dzlsdW¥W S Oydw dzOkz 1
HjtejJCGIsjteH' W B"LT dzer d3j dz Mjtco jtodzjteej h OE

A ddzls j n 3 D dzj Zsedmisd ¢ OD O Rdzlsj ctc Oy
sStcOdzL OC Yyqdw dzOteH QD" YOk fMm' L H-OYIs 'dztse @ ls @ @3
s' LB jCIsjtcH ] G sSOEzOtedzOte d3j dz E dz' dgH § toH '
OdzOwW yIsryYy IspkjCjdzHjte" d2 OL O2ISOH " .

4. 10LlsOte dqdalsjtcdzjls® (1 oT) ybpdzgj YOE'T{

| oT Y"ter dzO" dzOter dz Y stcDOE: Y s dz0 O dz
BO22 &zOdz" fMlsr (OY " dzHT ||1>dz;tc,, B3d Hdyd dzOdz" Y
Is . B.) L(DlslsOtG ddzls jtedzj s d2@ w YOER  ffMm" LH" G
YOEZ' " LH" C YI2jdzj te s’ Y "ter dzO" dzOtcD C
YIStGDOIZDO BOD' Isls ©dzD O dz.
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sMOdzH T Y IsOter Qtey r dzr h OB lz"™ dzH Otg: ¢
Cls' Y 85teDOdzr ff ytsyYy jSCjdg dz2 jMSjtej
J & tej Is' dzH | f O2HOWZOAZOHT . HtsdzH " Y ks
LH' § MIsOdzH OtelslsOter B J dzfnj dzH * ISl teH |
dzj toH Micocdzj dzlslsjz ybpdzgj IstcOWdGClIs®
J Isj &z Isj rndesdzse d W dzOter dz d dze ' L Iz |
Oy "ter dzf d3F dg" W BOMY O BEd Clsjtc' dzj dz
r'dzH OteH Odz BBBdZOIs" dz L dwWdzH"™ OL O2ISOHT .
sdBjteYyOkz  flsjtc YpdzagJ BOWT LH' dda¥W tcOY
dzW tc Oy " tor dz" dBH " Y h OB lz" dzH Ots: mMtswor
Y"ter &z 300 (1 dzgj e Isd ¢ O, Cedz ¢, HJ d
dzH T . (dzH jte dBj dz " 2" dgH Otc dBtsdzd Is st d dze
Jte' dz jdzeg' Lk Otyr dz sMmr dzH O©2 sBi J ¢
zOter dz Suh j2RIskHj.
SCADA yn2jodzjte': 1dttceilsdtO 3ybpd MmMkd3d
syj Mlsj toH "’ BOMY Otlz Yy bpdzj BOY' dzOk 1uh "' dz
Oto nOC jtodzj to nh'dz dz@ MOdzOD O 02 dzO dzOH !
| ndesdzs e d W dzOter dz Y tsdzH OdzO BIsr o f, GdzOGHT

sdBjtc Mtsor MlsOte d3j dz h OB k" dzH OtcH Odz Y St O
BforJ Yoezf" Y ODHO2T dzH O " dzlslsr vy ddaW tc Oy " tc
Jdz CpMm ftste! dgH OtecH" W Y " BB Mr dz § OtcOdzdL H J§
StcDOZDO BOMO dzOL Ot OkZH Oter &ZOH T .

6. roOymOtls &zoOdz BdBPERtsg Wlsy tf dz§ OYH Y Y

Il Jtsd3j stedwdzm vy Yn2?2jdzj te: mMswor ' dzH Ote’
Is © dzlz , dted M) Bse ddz! H ' Y "ter dzOr dzOtcH Odz B O
MOoOkZzOZzZOKHO YOE' fM'" LH'C HJjWweEj22' dz OtlslsT ok

SET Y OB OIslIsT Okzlsj dzZlsdW¥ ds Oydw: CeEf Y ©
(dZr Modzr , f Otcts dz B3y dz MOEMOY "L ' d& f0O02HO0O
OOMmr dzH OO " h OBz dzH Odz Y sfMr d3h © Yirstled Oz H
middle).

Dtsdz Y JIC" L EH' BOMY Otclz y pylzjdzy f ©2 HIO@ZO
YO  ffm" LH" G N I2J dzj tof -yy“sodyH Oddzlz s 'O diz® @i 'H W
Dtej S jlslsjte’ dzH j G Okzr sYzdzOteH T Odzr yIsOEk
Ndls' dgH " dz' CIs' W OdzH" dz Odzz nh ' dz YsdzH OdzO B C

7. Cloud Security (B"dzlslsry Y"Ld&]IsIs] te

1" dzlslsOD"r W REPOkjtew™ dzslsT Isj n desdztse d W dzC
B"dzslsO HJjtej CIlsjtoH MOYIsOk Y OODHO2" dzH O ¢«
YO dIls" &' 67 OtlsOH' [ 3] . zdWtktdzOkz Isj - dats dzts
ypdzgj GCEf WOCIkttedzr OkljdsdW¥WdsoOydw B" dzsls
OMmf J €I’ dzj to" dzgy O dzOzzH O.

[ sdzd Is sted dzc nh'*dz Al / ML ddzlsj ctcOydw mr :
ZOyYyr slsOoOT Hjtej CIsj teH"’ BOY'" dzOk 3 D dzj Yt
Hjwe 2 dzsHj G YOEZ' fIlsjtoH Odzr yIsOkz ymdzj s
CEB 't & HO2HOZOAZOHT .

O+ =< §
goo¥

r
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rJQ; B"dkzlslsOte d&3j dz edBtedHIS' hjh' dgH J to:
YOE' M LH' ' 6" dz2 YORBSOBOMr L jlskz XYbpdzj OOT
cdBtcdHIS' B" dzslsOtcH" f O2HOEZOZZDO CENMBEZH].

8. [ MOdzH™ YIsOtcH" BOMY Otk Ybpdzj tsYdOOAdZO

bolstsdBOIslsOdzH ™ tolz 3 D dzj ddzydH J dzlsilsj teG § N
YO fIsjtca ] 3 D dzj Cde jtch OBEZ" dzH OtcH " W CEB
Cli3f Odzd W dzO te YOEZ' fIsjtoH Isj L Odzr YIsOkDO
Qo lstsdBBOIsIsT dqdzydH J dzlslsj teH Odzr YIsOk X b dzj
Jdze" LEzH [ 4] .

I MOdzH T YIsOtGHT BOMY Otelz: YO " fMm" LH" Cls' W
Bj &z BOODHOtdOBOd v Y OMOYlO®BOdz" w bpdzfp' L
M¢ Odzj tedzj t6" dz B § dzg dzH ° f O2HOZOdZEZ H T Y Od3ls c
f O2HOZOAZO OdzA&ZO22 Is"ter f BA&ZOKGHT EZOYIST dzr ¢t

Dtstc’ Is™ dzH T

DOL " 6@ L OdzOdz0D T YO ' ffm" LH" C Istcj dzH Is j
ddzls j dzdzj € IsIs f O2HO®ZOAzEZH Odz BG)fr]IsG)l]’ Cuhj
Y "te! d&zD" dzOte" dz Y stcDOEZDO Hy2" dze° CeEflsj ey
YORISHT . " &zHnOd3 eLGjtejls" dz YOER fiIsjte d3d
Y ODHO2" dzH O Isd " d3H ° YOz " fm" LH" C ynu22jdzj e’
YOBISORZOMr L jlskz nuh" " dz ¢ jd3H® Ypdzaj SCEf HJV

1 O2HOdzOdz" ZzDOdz pHjBdjlslsjte Is" L " d3 :

1. | sy ded & 59, 1. u. IBiMmMfiudidedy BJLBY OMdatsmlis
s jteOydddets? MdMmisjdsr Microsoft: 1 ©0glsdShddsds,
2014.- 245 c.

2. wOoaduy, [.J. sdmsjd BjLsfOmMdshisd Oslkstd
Il . 1. s Ofkfmls Rzl tcDO3B27C.

3. wOoadu, [.J. sdmsjd BjLsfOmMdshisd Oslktd
1.1 . sOfkzflk gy tcDo256sk.

4. sOhCOLse, ¢.1. wudmlsjd BjLBYOMdshHsd J
mMzsy detsds / ¢ .- . : s PT ¢ OUBRRcH 1 4 .

uvrs 004. 08

Iffsyrsstrluvf 1t oéARC 1 toO11 02 Jusr V11 L4t
Jl el Y[1RC

dojteCdldz t
1 Okzydzer 2 tcECmsosHdlsjdzr: ftejisHOaQbjdz2 Mjy.
sdzdzg A ftcOMe, 6. z" B jdzls, sOLORMIlsOdz

vt 2 EO3 OkzOH O BdzsS Yyd?2dze dB@Bjdz StwdfflstsctcOW dw dg
BOYH Otcd&zO 3O dzr 3 SO0BIsOBOM L JIskzH" bL  todzj EHj "
StelsOd BlsOdeH " 67 ZBOUYOdz ypdej Ohr 3 Nt2jdzjteH’ Sutsr
Oz Ctedtf sOBHY OXcPksIs' 6 3B3uf dwdzr dr Bjdz 30k ffm' LH'
kjrdsdsedw zOH' 80k ' ' L 33sdHOdk th' d &EOMmh kOt
sOdza"™ d&zOdzOH "™ . r OMOdzH"™ ddzlsj dzdzj CIstf j dz ddzlsj ctcOYydw f
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pbtolst tcdz' MOdZzOdzOtcH ©OYr eMdz' dz dz" 4O2IsOHT H J
Sj mndzsdzse W dzOter fJ dz' d3H Ypdzgfj 20" fMm" L ydw
02 d&z0zizH O.

Summary The article explores the fundamentals of blockchain and cryptography and their
significance for software development. Blockchain enables the creation of decentralized and
transparent systems, protecting data from alteration, while cryptography ensures the confidentiality
and security of information. The article discusses challenges related to scalability and regulatory
issues, which require attention for the safe application of these technologies. Integration with
artificial intelligence and the development of standards are expected to enhance their role across
various fields. Blockchain and cryptography technologies are becoming essential components of a
secure and reliable digital environment.

g ot
o dr 3

HjeHdY BdsSSyYj2d d CtdfsscwOWdw w

sBMzYHO]J 3" 7 Ijrdesdzced?2, L dzOydlsj dz' dats o dz
sBJ M 4 yud ded v . 1 dzsC ygj 2 dg, BkHEY(d tcOMYy toj H
or mMsC d?2 Ftetse j dz BJLEBY OMmdzsmlis d d fteL tol
osMmMistcj Btso Odzgdz" &3 © 1OCdr Mj CbsstcOr, COC W
stcdffIssctcOW W, ) ho s syJj tej HY L O dh
CodeW dH j dzeyd Odz! desfyls! , yYlsts thtse j dzdets o Oy dzts

L Ists?2 Misdskz WdIls! tshdsesr Bt yj2d20 d SCtedt |
cOLtcOBBISS ] 1 [. [T ftosOdzOdzd L dtelz j d3, ¢ O¢
ML HOdz] ¥ ftesetcOBRBB d CcoOCdyJ ftoj ddiigzh j Mis
fsdz' L s9 Olsj dzVv 3.

1l dzZsC WpjRdas Isjmndesdzsec v, dMmftsdz L ks h Ow
did bteOdL OCyd2. sOYHOW IsteOdeL OCyqw W
s d MoHjteydls kddS¢Odz' dz" 2 dHJ dzlsd W
rnizh jets B dzZSC O. Clsts HJ d&zOj Is

te
t
C

F=g
8-cl—

Q_
o
Q. -
O

yd f
fnlsalz;ls dzj MCsdz! €5 sdfise B dzsSC Yy 2 dzts
d y dz' B dzfs & fg p B tiztiz Hdzw o fjna, s
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SummaryThe work is devoted to the study of a modern telecommunications network.
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Summary The article provides information about the importance and features of the use of
5G technologies in various fields.
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Summary Computer networks are developing thanks to comptgehnologies and
telecommunications, combining geographically distributed computers through data transmission
networks. The main goals of creating such networks include obtaining computing power, storing
large amounts of data and sharing remote information.

Networks are classified by type of data transmission into broadcast and node networks.
Network topologies include a star, a ring, and a bus, each of which has its own characteristics. For
example, in the zvezda topology, the server processes all data, and in the ring, the transmission
occurs in a circle, which can lead to paralysis of operation if the node fails.
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Summary The article is devoted to the study of two main libraries for the development of

graphic applications: OpenGL and DirectX. We will look at their history from the earliest versions

to modern times, consider the main achievements and changes of each of the libraries, as well as

their impact on the development of computer graphics and the gaming industry.
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DOL ' ¢’ EOYTlslsO B"d bpDdzZjdHjCE' jW sOdy &

4 8dz0 Iz 1982 N rodz' st dz¥ sStcH vdzdo j emdIsj
sy tor BHOBOMr dz pL ' todzj H ' , sdz" W dzj 6" L ' dzH
N MmsOdaydwmr dzH O toj dgH jteddzd YUB' 67 dz
COVNdEOdzr' y ¢ O mOdzOMmr Y OMOdzH " . l ri s ¢
OpenGL CtlcOWdS Odzr Y MisOdzH Otcls T ¥ Omodz

Of f OtcOlslIsr Y ) D dzd BODHOtdzOdBOdz" Y Y OMmOYyls
W JdiedzOdzOter Bisdz sOB " dzOH ' : Silicon G
ststef stcOydwmr , Sun Microsystems, | nc. ,

Evans & Sutherland, HewleRa c k ar d Corporation, | nt

Intergraph Corporation[1].

OpenGL dzjG' LG 4 JAONs ¥ dz'teWiI© fatgl’ O Pt
macOS ypbdzgj Linux fMmdwylsr” D tels Il tocdz' s j cOYH
ts dz' CEflsjcecjdz  zOLWStedzOZzZOtcHO® " d&" I * Ml
Cjdzjls" dz pL " todzj z2h " dzjte nh' dz IsOBON O ISOWHOEL

dhry MlsOdzH OteEs" dz OPe'nYGLMIsOdzH Otels, W D dzd

BOtodzr D" dzgO@ yYyBdz Y jls" dgH' . 1 "dz bpL ' tedzj 2N " dzj
Y SdzH Ok dzO r Y Odz jIsjH' .
sjVYj2biz: OpenGL ¥ OWO B3 d3¢ " dzv " CIs§ to

B3¢ dzH' € Biteils' d&z2 CeEfljceidz CJwi2Is" d3gH J to
B dz s mndesdzse W &zOtcDO BJ 2"  BHj dzj OdzOIsr dz (¢

ZJ2HJjtodz] toH Y sdzH Oz : OpenGL ClitH ] d )
h J2Hjtodzj toH f O2HOZOdzZ DO  d3uBdyCdz dzig WO W dBS] O
ftesy MMstcH® ( GPU) te" dzH OdzOIsr dz 3y bpdzj Y Ofte
BOMYO cOWdeOdzry 6fjtOydw &z0tcHr w dzOyIsr
h ODr dz BODHOEAEZOBO&ZOtE[ 2] . OpenGL f O2 HOA
CtcOWdCOdzr vy Edz" BH ' dz' CIs* YO Jls Jjlsjls' dz2 ts5
Y sdzH OdzB O dzOtoH T DL 'tedzjZH] CJjVw' dzgjdz Y BdzH Od
Engine Mmdwylsr CEflsjGejdz LOBOAZOEZ 27" dzH ¢
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OpenGLH Y sSdzH O2 H " . stsdz” d3j &z Y Ol Otg, Ope
B HdYyd dzOdzr v ytfmr &ish OzOteH O ¥ bdzgj CAD 12
[27" dZH OtcHO® OpenGL Hd d&zZO0d3d € Odz" Y Y Oter Y Is Odz
s SMsztcOdzOtedzj dz hr d&zO2" CEete' dz' Misjtc Y OMOk
sz WJdLdJSOdz'y ftetsyjmlsj toH BsH]Jd&Z HijEZ XYDd
Y sSdzH Odz" dzOH T . 1 dzr &3d yYysfMmr d3h OzOteH O Op e n(
IsOdzH O Iz d3d dz Isum' dzH ' tclzH " NJ W dzHjIsjIs' dz2
odLEZOdZdL Oydw &zOzo O CEdRj SIsimin' (M. 1) .

Microsoft- | IHV-written
AvalonDWM  written code | code

Kernel Mode

s jilOpeENnGL OtidljClktcOf:

OpenGL Ohry JtOWdeOdzry s' Ofr0Odz0OD0O O
3 D dzj dssB d dz' H MisOdzH Otcls Bisdz IsOB " dzZOH T
BOODHOtdzZOBOdZOteHr ' UL dgH] €CjL €jdzgj dz f{
sz cteOVNdEOdzr vy MlsOdzgydw dej d3d My Mz j ¢ sd3tf
Yz 3JI¢" Lk BGBARZOHT . OpenGL BODHOtedzO d3(
BOODHOtedzOBO®ZOtH ' NOLEHOdZ BBMOISOH T . [ GJ tc
Y BdzHO2Is" dz2 B 5dMO, SdzHO B"d&z Wkdydw Off O
YBY BtEZNO, ¢ IsOf-0dzO tsdz B ODHOtdzOBBO Mz Y

DirectX-B " dz Mi cr osoft Cstef stcOydwmr iZlz dz' s
pfMm'" toj MJ sS2" dzZH Ot dBJdz B Jj2del dzi 6 MOdzOM' dal
Ndr dzlst or . Direct X Direct 3D, Directl nplt
Codi3f sdzj dzlslsj teH' Y OdBISdH " .

Direct3D3 D ctOWdEOMmr dz CetemMilskzey YOO IsT
dzj G' L G Jwejshjdz Clsjte Wi ndows dadzlsj cteOvy
SWUISO2 zOdzH " oz H ' YO®RSOHBOM" L dIsdls’" dz Wind
B'tc' CIs' to' dzé j dz. 1 "dz tsdzf Wi ndows 527 dzH C
DL " todzj 2h ' dzjte nNh'" dz SOUWHOEd ISOWHOE jlsjH'

O f OtcOIsilsr Yy NJdJHJdBHJISEH® Y sdzH Oz : Di r
NJdHJdH ] ISE nHh*dz ctwO¥WdsOd y COlsO dzil d3
tcd MztemMlsOteH ™ W d3d dzd d3O dzH T h v Or dzH Oter d3j dz
ILWWIEI" dzjeH® Y OMOEZODO BHBE" dzH' € BJtej H' .
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D" OZHOHT W Cjw Okzyr &3 : Direct X cGctcOW
OQtedzOzDOdz CEflsjecjdz Y"tcOdzHOte d3gj dz €' sOf 7 Oc
Yy s d@3h OdzOte 3] dz 82" dzgH OtcH" DL " tedzj H® Y j WU

ZJj2Hjtodz] toH ' Y BdzH Oz : Direct X mMtsdze” d3d
LWWJClIls' dzj toH "’ Y OMmok nh*dz hjAHjtodzj toH"
DL "' todzj 2h ' dzj G | Hd dzOdzd C Odzr v ) Oter YIsOdzH ™ e
CEte' dz' Mlsjtc Y OMOEZDO BIABE dH' ¢ BJjtejH (MEt

Winaz2 Application Winaz2 Application

& [

| Direct3D AR
I t GDI
Hal Device
! !
Device Driver Interface (DDI)

Graphics Hardware

sbEjilDizect X OwridljChkiOf

DirectX 4§ O2HOW&OdE -8 ddd OlzHnOder w s D i fr de@ g X
s2r dz pL " tedzj 6] OtedzgOkZOOdz ' YL dzHy Mis
527 dzH Ote”’ CtoOW d ¢ Odzr CeteMmMilslk ypdad Bzd Isi
NHh*dz DirectX fO2HOZOBOHT [ 3] . wtsdz d3jdz Yy

Yytsmr dsh OdzOte"™ dd® YO, o dislddn @dzH hr dH" YIsO B j dz
J27" dzZHOtcH O Direct X toj Odzd L dzes jus 3RO tc ¢ EHej
YOMOEZOO &GN BE dzH' € B jtej H' . 1 jJ2dzd ybpdaj C

YB00Ot" Edz d3BH' dz2' € f jdz B2 dzOIskz MOY OMr dz Yy Oc

l dqtolslzOdzH T hr dzH" YIsO@ Direct X d&3d ded d&z0 dzn
N dz' 6" B dz dR) emdoeals® Ispy " tedejdzjte X OMO
Direct X mMOdz Mmisr tok-ff dzCelsd' tdgHd5 Az’ § p dzj S to 1B fig fizH (
| tcOW dS Odz y API Edz d3H ' dz' ¢ CEflsjcid W
SWUIsO2 &zOdzH " .oz D O, Of f OtcOIsls" Yy Y "tcOdzH Otc D O
s"IsOMls 02 Od&z0D OdzH O, Direct X CEeB' dzgj MJ Wi

CetwemMilsjn’, E2ICjd Bz sfjOydwd v yn22jc

OpenGL EL §jLjG  dzH] bDtelsll tcdz f dzOIsW stc
Nl Ly OdzOH T B'.cOY Gd' W Edg dBBH' dz' G¢°
ELGjlz® a3l di3¢ ° dz. [ OWUr L HT™ Mr Edz dsH ' dz' €
spy " tcdBjM" " dzgj HJ BO2dzOdz Mmisr . royfmr-epwlso
YOOdROMIsOdz ytsdzH OdzB Odz" W " 3 Mr dz 0O Is Otedzf
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Y Ols Ots, LOBOdZOEd ctOWdSE Odz Y COtlsOdzOte d
SIS tcOHT, B"dz Edg" d@3gH " dz' €€ 4 HJ DMyt JIlsjH".
s totsi@OIs W stc d3O-H 'Ow e B®LnIs T Otels™ y h iy’ yuls O te
CtesfindgOIs W stce 3O M . JOOdz Wi ndows, mac OS, L i
mMdwylsr d3sB d dz' H ' f zOW stcdzOdzOtcH ©® Y tsdzH OF
f ZOW stcdzOdzOte 11h " dz YBBdzH OdzB OdzOte Y OMO2Is™ dz
Y OMO2AHT .
Direct X, Cdte" Mm" dgh §, Isj ¢ Wi ndows M C
CetemiIsjH", -zt btizcRZ3OEsEHMN)Y 5B OzOtcHO f O2 HC
OpenGL -fCdudsiyifits tc 3O M DL ' tedzj 2h ' dzj teG j D
s jtcOydwdzr y yn2jdzjtenj " "d3r m 'mlsj?2 0OdzOIsr
BjJtjH . 1"dz pfm'tejMmj CeEflsjcjdz f dzOIsW stcd3O¢
Bjdz 27" dzHOte N1h ' dz Elsjy HBOWY z@IsY s dg@etizazy dzy |
DL "todzjz ypDdzgj Isjfmls' dzjz hr Or dzgH Oter dz O21Is 0Ok
Direct X Microsoft Ctef stcOYdvY M dzOdz Is" 6 G
YORSOBOMr L jlsjls' dz tej mMdsd YsdzH Ok OdzOHT .
dphry MmMisOdzH Otcls B @D wsisl o dzj Z Opzpt&LY Oz
D tels Il tocdz' CodRf Oded W d&zOte Y BdzH O2 H ™ . 1 "dz BOWE
ELGJted3j &2 MOy OMr dz B" dzH " telz® 31l 3E * dz. Mi c
Y BdzH Okr Is"teOyYIsr dz vy fJdz Mjdg dgu’" dz' €CJ G Jt

Y OY MOtels 2 dzOte DL " todzj h ' dzj teG j MswoOr Isj m
f O2HOdZOdZZ DO 3 3¢ " dzH ' € BJtj-H' . D stz b
Okz"™ ©3H OMmisr O Y SdzH Oz sdz" v HOMEZ'"™ dzO >

Y
sjodsdzsd dY ZOwL0DO B j2' dBHjdkz dagj " Y{Od jlsjr

1 O2HO®ZOdz" zoOdz pHiBdJIslsjte Is" L " d3 :

1. JIsdz W, r+tedH OpenGL 4. ¢cL "¢ hjJujtetpd.s s
1ty mMfMm,-368G8.15 .

2. | ddze Etec, ri{1dz OpenGL ES 3.0. t EC s tsH T
leHdtedy Odzlstsf 1 Ztopzfsg3ts) toc-448fg., 2015.

3. Elisha Riedlinger. Fixes compatibility issues with older games running on Windows 10 by
wrapping DirectX dlls. Also allows loading custom libraries with the file extension .asi into game
processes.: elishacloud/dxwd.. 2019308-04.

uvrs 004.5

1tsti1r35rr1l}u lfll)ﬂlfluﬂiw UNewl wsusrfw

DIt U

. ddzemse® 1.v. Is. 0. ¢.
d dzdzs Oy dtsdadz’ 2 kzded j tefdls g

tiLeBnCEmMmise j dadzr j dzjdtetsdzder j Mjld MlsOdd thd
COMYf 5L &zOo Odzdv d MddzsjL O toj ¢ .0 didstdgk §? dzdstis S totc ® O
oL Bsy detsMmisd Hdzw ML HOddY Bidjj JMisjmlsej dedz A
BijyHE YjdksejCtdk d Ssdf! “Isjtetsd.
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Resume Artificial neural networks have become the main tool in the field of speech
recognition and synthesis. The constant development of these technologies opens up new
opportunities for creating more natural and effective systems of interaction between humans and
computers.

1 J2B8dZHT ¥ Y Jdz' dzjte Is" )" te" d3H OBZOMT 150
dzj 2 tctsdzH OteH " WL jyc'isds' jflgr dOW mr dzhr © f O2HO Bl
Y OMOdzH T dzj 2tetsdzH T ¥ X J dz' dzj toH ' L jtelslsjz H(
1 116" dzg SOWHO CET{ Is* dzH ° ME2dzj ZH' Is © dal
Y'"tezHTWw dzj G LG DH Misjte" &z w B' t6° Mis Ok
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ME2dzj dgH | to° B2 dzh O rylsddizOd&zHT Y OtcOdkzkz' .
mMoOyYyIlsOk Isd" &3 L, MsdzH " YIsOdzdz" j Odg Y " d3r i) T
hjClsjkm' L MeLH S jdz ME2dzj ZH" sOdzz H " W
N2 jdzjte" dgH] Y OdzHO2 dBBHjdz Hjte Y BdzH Odzgr dzO

r OMOdzgH"™ dgjQtetsdzH™ ¥ Y Jdz' dzjtc ME2dzj 2 Md
BOMISOHT . 1 "dz MO dzOHARY Is ' fy s@Y ' Isy jtds] yidsdz ¢
CzsdzH OZDO B BE ' dzH " € -H O -G it dzdz0 zOy 58 OfiF QY
¥NnN2jdjtH’ yNHLjcecj OMrtwlkz U " dz pHjlsls] IsE tolk

[DIs" dzgh' Widzj BOzOtDO Islitcdzj dzH " telz (g2 p)

HE2dzj 2h " d2' W HOE" Mr dz sOwB OOt 9o jCIsster

Mel MfjSChtcscteOBBROMr dz v " tolz.

4 JCtesctcOdzAqzEOdz" H' B MY O Isitedzj dzH ' tclz.

HE?dZJIZ fr]o[dzls;L‘ Nh ' dz dgj 2tetsdgH’ Y 34 dz' dzj
NOY" dzH O B OMIsOKO Odz B dz, Ot $ ZOMM S Odzr
Ydr dzH' Y sO®L0O kOf BS&OHT . [-Time/dite-Cloning tc dzj
HOE' filsT v  Ctsdzi Ok  jde@' L' cen' . [undg w  yC

s e O2T Y yDdaj -Q@Erfdet rdme) W tsdef O Y B

Y OOMmlsr £O2" V.
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ctoy ©2 fMmr fipj €
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thlS"
[BHjd yvdrf “"Mjikz" nhy g jOL.Is Otts'dds 'y dghO'2

BSdZzOh OYIsO O2Is" dzOIs" dz d3p s’ dzn -MOEHM O jclz . Of B
WistedzOIlsy © Okr s tor dzr Yr My Otelsz dzOtc s to dac
ftesyj M BOBOdHOdZH'™ t67 ZDOdz BOY OZOZOKH O Ist

146 LG g dzeitglstb] o tzwW BUzic3Odzr ¥ 3 OL B O
Is* dzH BsHjdz Hjte NIh " dz pte" fls*" € YOLBO Y jl
BsHjdz Hjte N1h' dz Wisdzgi 3Odz" v IteOdzmMSCtedtf ygw o
Hh" " dz russian_g2p HJjf OlOdOIsr dz hjh' d3 B Ot
sdz DHO2" &g H"ter i J S " dz BJtedsd 2 H' Y Ddzy &
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[ pfyj dzj dzg h jhi Hh*dz "fMmrdg@ &zoOdz [ BHJ C
dzj " LHjdzejdz ypdgj 768 Isn?2°"dz BOt lIh yYyOBC
Y O dz 256 dzjQetsdzdzOdz Is" O’ dz  Istsdz Y
dbOr dzhrdz Is' dz dzgHj Sy Isr d&zDOdz 3 j dz ster i Is* «
Hdted SIsjteH’ YddzOk B dzgHjIs" dz jHDE'  t6 yJ VW' dzv

HE2djEz Mmddasj L’ ftesyj M daH § IsOff " tc dZO«
CEdzj O3 dzgj BO2 kOdz fMis' HrB' M dpls' dedzj dz Is*
OdzH " 3y dz MY J S Istedz” & Bj22dzj dzj 2 Y OMOdzOH T ,
sl jCtcdtcOBBOEZOte 10 fiB YOHORN®R] d 25 df
Y"ter dzOH'" . Akzte! j IltdzjdzH' tolkz' dz2 W CE dGj ¢ O3,
MsHOdz Cj2 ' dz2 sz M jCtecctceOBBO Isllte' dzH j
¥q' dz' CIst fpr LT yYlsry jBjiMmM CtHISOEZ Oty dz

YEdzH Odzr dzOH' , B"dz OHORE ¥ jMikk yYOB' dzj ' ¢
Cellney bacTarnke! ATIJIBIH anla
CHTHAJIBIH > CHIHAJIIaH i’ Cy3y
eHI'13Y ceilneyi
\ 4
CroexTpmik | Tepesene P Curaanjist
KepIHIC CHTHAJIIBI OHIEY KaJpMeH Kecy

2Miztcgls 2 dzj £ fMd ¢ dzO-@w®Otc E tzH Q tzn ] BBOMr 3 OMC
Nz dzjteej dzjG' ' LHjdzejdz ME2dzj 2h " dz

HE2dzj ZH' IsOdzzHT W L OBOdZOEZd Y1 2jdzj te° M
sOdzH Ok 1uh ' dz dzj 2tetsdzH™ ¥ Y Jj 2" dzj teH ' B 4 dzfnj
3" dzgH jIslsjte' d2 JC° dajce' ' Le" DH Mfjdz hjhkagy

dsdedzOdz f OO Istedzj .o d2' W YOy " dzH"™ ¥ E dzh §

Il dsdztedwdz vy N2 jdzjtoH BSdzOIs" dz ff tetsyyg

§j &z dzj ts.
Iz jC' lsof dzyme3 dzj et dak g @ddm Odz &zOH
NdcdOdr OcdzH™ dgjdz EWH,j dzjH' , MBHOd §j2 ' dz >

wDdaj EWHjE fsyjMmlsjte' d& dwsHjd Hj2l' dz daj
N 500t Isd' dgH' dz €' CEtwMmills' Ypdaj NJjls' dzr
HE2dzj EH' sOdzz 3 112 dzj o' dzH jiEE 2 dej@W T fiy gHer da

Mdyf OlslsO2Is" dz Oy OtOIslsr y BJ dz¢ "' dzj toH ' B E dz'
Btsdzy Oz b dzj M j Clstedz’ € sOdzH Ok DH' Misj tc'
Odz" YIsOzDO CEdj SIsjMmjH" . HE2dzj ZH' ' Clsj
BjIsted O DH' M ) D dzd dzj 2tctsdzH " ¥ >|sz‘ dzj tc.
Y12 jdzjteH j Bsdz" f Y OLyOdz ftetsyd Misj toH ' Y O:
fitemf jCIlsdoOdzr Ispfm" dz BB CEt' dgj H'
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DOL " teg" ME2dzj ZH' sOdzz Y N2 jdzjte' dzH |
2dzj Iz chm@&mom@mH@mem@J sfr Mmdc dzOdzH
QctsdzHT Y Y Jdz2' dzjteGey degi G  LHJj 6 jdz [ SH ] dz

dzfj EVWHjEG] BHABE dzH' € Bitejls' dz L OBBOdZOEC

cHiBdldblsjte Is' L' &

1t OB d dzj €, ¥ftle.tsotOW BBOBBISCO tjuydiora Mdcec dzOdtse
l . zOWjt; ftsH tjH. [. 1 .7[10LPOBYB® iAMDY If.tcs2B

21 slsOff s9 O, t.s. { sdf sdzsecdyj MSdr tshMtse j dadzs
sjstedw d fteddztsy j didw. :/ 11Qk 909 612S1@Y. 59 O.

stesCddz, 1. 1. GCdzj d3j dzls7 CsHBoaB2 MstekzCIskzter
f tod dztsyijfded:w 4 OG OO BO12.

MmE
dzd
A D

cfr 519. 2

3OURf OJr3ovdt vrftrRCEH3Z rc1 sNUrrfwsvw z[zuwf
HUQURHBURS O

bLdtejlsCSkdz ¢. [ ., [DH' 1 .., 10OI8T tcn
Or dz"@ i3d »Hyifld3.Con.'C. , O©ODO By’ l'slzhr 1 OCIsdsB
[dpac ydzdoeepcdlselsi, zr &3¢edzls Y., D

PelL s d&ie: ]l MOk j twOMmdtsistcj da' HOdzdz" § B f to
tcOL dzd ydzgr = MW jtcOrn fYtsoMmjHdz] 0 dets?2 x dL dzd.

Summary The article discusses the application of probability theory in various areas of
everyday life.

Y sdBOdZHT YIsOte Isj stedw fiyr 3d dz MisOIlsd Mmlsc
YOB" zHOEZ ftetsyjMm' dz O2Is0Otcdzr YIsO2 Oy MmOt Ol
bHOBHOL CNHdz MO2rdz BjJjdze' M'" LH' € Hjdz Isplz,
BjJjdze M LH'C Y OODHO2" dzHO Y OYMmr h OQtedzOEZz 0D O,
ybpdzgj "YIsddzOdz depilsdy j dzjteH' Btsdzy OzZzDO CE d3j ¢
Y ODHO2 dzZOtcHO Y OdzO?2 Y tsdzH Odzr dzOlIsr dz" dz Y Otc Ol

1.0 jdze" M LH" € Y ODHO2" dzZHO h jh " d3 YyOBT' dzH

SlhdzH jdz' CIs® Ed3 tcH] B'L BGd&zOhOY ydoOd
Yqd' CSJLHjM  ojd3 L. [T MOd :

O z-B®BO2 T Bisdzy Od3" : B ' L Jelsj v Y OWUB ' o
Odzdz©2 a3 L , B' tcOY Y OWBT' toH'™ W rYylsdd3Odznr O
YOWBMteH" W 60% " YIsddzOdzur o ) [ 1] .

DOy " &z vy ddzo j Misdydw dzOts: Oy h Odz Y O2 H (
YOB'" dzH Ok CEB' dgj My OCydw dzOteH "™ W dzd d3d M4
FYisdqd@zOdzhr O dz©@ dzj ¢ ' L HJj dzG j dz.

[ Oh tclzlslsT ISOWHOE: YG)de)DG) BOGODOdz CJLH
YNtz EZOYTr Isr dzO 3ybpdzgj BOMYO WOSCItSttdzOteD O dzj

#lsOlsdmMisdC O d3j dz rYlSCfd3®dZHrY Isj stedw Mmr dz
CJLHJ2MsY BYJOO&zOtH'™ W Of Olslst MOdzH Otc™ dz |
YOyfmr dalsdyj Bjtejls® hjh'ds YyOB" dzH OEZD O ¢
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2. slidgHjdz' ClIs’ Ed3 toHJ QEd3;QIstr]JIS‘dZdZJ

Slils" dzjIs" dz dzgbdz: B" dz BJ dzZG ' B't BYdODC
stelsOh © dzolsdy 4. [rMmMOodkzr, Jjejt M'L MlsOIsdml
D0 EME ' Y IsdidiOdzHO do "-®Od2 . U8 115n%E ' Is(ﬁdzOquiVJDJQ@
B' &zmjw' L, M L Culs' dzjls" dz § ©O2HO d3j hror ¢

sbokjCjdz Yypdzgy T VYIsddzOdzHT Y : QlldzHsz‘le‘
splkzj €Jdz 3 dz ' ydsiduasiOdeH ' dgj dds jBfQ2 dzOdz" misr . f
C'te' MIs' dz' ¢° Y s500ter B' .cOY O2s0tdzr YIsO2
ddzo j Misdydw MOdzz " Mmr dz" dzh O, dIsOlsdmMisdS O Is
snm" dzdeey CEMBRI SCIsgmyH" .
1 tedz M J IV sdBOdzZHT YIsOts: dzOY Is Ed3 toH

d

SYJOOdzOteH ' | MC Jjtokz YONJIs. [T MOdz , X" a3
CyJtilsjdz Mis'" w " yYIlsddz3OdzH" O" dz " YIsd d3OadzH " Y Is J
BtSdzOH " .

3. ulkOldmisdSOdzr SHndHjdz S’ E ©H] VB
LOLOtedzOte Bjdz V' LBjlslksjteH' MOT § Odk:

rYlsdd@3dOdzH™ O" dz B ODOAZOE Hh' d ISOZOtdOtGHT’
fO2HOLZOROH' . uvOLOLdOEH' W tj2ldde’ , f 0O2
B dz YOOtk dzOtc I§zecOdzr ff Qxz@ziz'd3] ks®GY HEOZ X O M C
MlsOIsdMmMisd ¢ Odzr v OY Y OtcOls.

[ HdyddzOdzr v h jh' d3H j te:y Ol j wan Oz dzrOY0OEzO0 fp
MlsOIsdMmisd ¢ ©D O dzJG'LHszGsz. [T MOdz |, B J dzc
B J dz¢ ' dz' B ' to Y Iz ] WOCIsstedzOte B 5dzD O dz
MlsOIsdMmisd ¢ Odzr Y H' ' MIsjtcH' YBSdzHOdEZz Oty ' d

cdzj zdzj Isls* € >1DdZJ MOwimd Btsdzy OBH Otc: D dzj
MoOw mMOIsC j todzj to MisOIlsd misd ¢ Odzr mMO2 dzO Iz, 1 C
Ddzj zd3j Isls* € Y"ter dz d3H OO ELGJjt' Misjte md
f O2HOZOAZOH T .

4. 1MdrcdsedY ypdzf OHO®RE W Y OB' dzH Ok
3YIsdd@ZOdzZH YIsOte Isjstedwmrdz ClldzHjdz' CIs'
Ofmf j CIs' dzj-®H @GaZWOtEH Tt ' YIsd d3OdzH " Y IsOtcH " Y C
h jh* o3 YOBrdZHOIZr. SEB' dzj MJ OHOMBH Ot Yy

YOlsjd Cljte Y ' BjtojH'

#lsOlsdMmisd ¢ Odz j dzj a3 Iz : OHOMRH Ot DiHO2T
mn 24 dzj slsr tor MisOlsdMmMisd ¢ Odz Jdzj a3 &2° (
B dBBE " dzH " CIsj toH JMCjted3j 2, Zzslsjtejw "isrf
a3l d3C ° dz.

i OMsOEz BJ2" " d3H' dzZ' 6 : OHOMBHOWK ELHJt" da

"LHJEZG] BJ2" 5 ypdej tSkzZOted3jdz Mp2¢CiMm € J dzd3d
CRsydqw zOte 3y pdgj hjh* " dg YyOBr dzH Oz : B J dzG °
W OCIststcdzOte SOWUHOEZDO 02Ils0tcdzr YIsO2 DMJ te
spkjCjdzH jtcH jdz Okzd&zOY BtdkZEDO »DECj dzE° 31l o3
Mgdg' dgH " dz' € dgje' ' LML bpoplkjSCjdH" hjh' d&dH j tocC
5. sef EdhjdBBH' YOOHO2HO hjh' d3 YyOB' dzH
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1 OY Ist Ed3‘tQHJ B'tc EZOYrsls©O B ' tedzi " j WO
YOB" dzH Ok Y Oy J Is. dglsOsdmMisdS O dgj dz " YIsd di3OC
D tels il tcdz' Omf JSIs" dzjte" dz JMSCJtelzgy] 3 D dzj J v
BJtdH .

[T MOz Dt dzg"MmMyOdzr w Dt Islltedz Otglsr yhr
B'todzj " jJ y"d3 i "Mmr dzf MlsOter dz sSOWH OO wr L € j

1"t Y"d3" M YBOOtLr Y OdzOy'T " fpr dzOH T, B o

1 OMyO y"d3¥ M Is"tOYIs' , B tcOY Y OdkzOyTr mr

nh*odgh ° s j U (<4 4 efdd, dzesj dis AYM YCiJSLls " i 3" dz

ZJnh" &3 yOBr d&zH Ok n1h ‘' dz BOtdz vy W OCIstsisdz
BOY MOIsODO yjlk "Yldd®BZOdHT O dz BODO&ZzOEZCT
sOdzHOEZ DH' ' M' dzZ YBXRZHORZEZODO BtSAEZOHT . 1 ndz
H Msjte' dz YsSdzHOdZEOO B BEZOH' , 3" dzH © Dt W
HDteJ Y JH] HBOWNLH" &'y BJjte' dzj H'

6. uvbDkjCjdzHjtGH' BOMY Otclz

rdsqd Eed3 tH ], BdLdzj Misj " H] 2, splzj & J dzt
3YIsdd@3OdzH T Y IsOto Isj stedwir D tgls Il todz' SY dO O
hm Or dzH OtgH ' OLO2sz0DO dBHABS dH € Bjt.jH" .
Is" ZDOOtOdz" Y Y OIlsr dzOMmiIsOte » b dzj BOMY O HO

&Il RS dz.
[T MOz

D Otey Y "tcOdzH Ot dz dzd d3j M4 MOYlsOdzH ™ oIz

hr Or dgH OQteH™ W T YIsdd@zdOdzHr OFr dz ( d3F MOdz" , dz0 te

hror dzh OtgH ™ W tStedz” dz Istsdzls™ seHr (3" MOdzr , MmC

1 dL dzj Misy splzj CJdzH j toH ' sOdzh Ok Y OW0O E

h v Of dzH OteH ' OL O2Iskz0DO0O CER] SIsjMmjH", jgjt

h roj

rYlsdd&zOdznr o-Qg, fifipdsdgH Q2H ' €  jdz " Y Isd &30z
BtsdzihO[ 3] .

vsblkzjCjdzH jtoH BOMY Otclz nh* dz CJjdzj iy
Y sSdzH Odz" dzOH " :

#YyJ dzOtced2dzj teH® dBBHjdz Hjk: CEflsjcjde WO
dZ»DlSCf)|JdZJtGH' Bisdzy Olz.

g J BlsOdzH " Y IsT IsOdzH Oz : B tc WOCIBBtGH" W
lsule‘dz‘le' dzolsdyjcej (B MOdzr, f O2HO) Y Oc
dbkzr sy k MisOIsdMmisd ¢ OMr Cnis’ dzjIs' dz dzpls

FrYisddzOdzHr OF dz Odzr Y sOLz.

7. SldHjd SIs' EA tcHjGE6' BYJOO&OtGH' W T
3Y sd®iOdzH " YIsOte Isd stedw Mmr dzH O Dtels Il tgdz'
FYisdqd@zOdzhr O dz Btsdzy Ok 1uh' dz vy sdzh Odzz DO B ts dzC
Nz j dz MOdzH Ote L OWr B"dz fteddzydyd CEeEfIs,
dzolsdyjdz2 W " Yylsdd@zOdzH" O IsjtstedwWw dz' Y BpDdEj
ML dBsdzj sOder B  todzj "N j tjls dzOyYIsr tmOwr L, t

Y"2t" Y-OO0 %OY " dz BSdZOH ' .
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Z OtglslisT FrylsddOdzH T Y B"dz BOMYO GYJODO
Oz " yYIsdd&OdzHr O . [T mMOdz , cCihyd Y OUB ' to
rYlSCfd3G)dZHrDr CijL Cjdzcjd Ciud YOWBT o ) OL
a3l &3S ' dz.
3YIsddz3OdzH T Y L OUHOte’ 3 D dzj SdzOtGHT W s’ t
sOtclsr zZDOdz J &' COtlsOHO Bt Ctsfise dzdz" W Is il fi
FryYylsdd30dzHr YIsOteHr B t6' CIs' oz Oty dzr JMmjflsy

SslhdzH j dz' €Is' yYBdzHORE " MOdzH Ot6"

t

f stelslisr Btsdzy Okz: M stolslisr Y MlsOo C OdzOt
4w meyj N4 bskz BINABS dzH" 6" dz B ODO&OE 1nh "
[T MOdz OdzH'™ WO BOIYlsOtH" W MlsOIsdmisd ¢ OfM
Ndbslz "yYlsd®BOdzH" OFr dz jMjfljkegy BBSAEZOH'™ [ 4] .

f dHdyd dzO: HDte' @ jtedzj o MIsOIsdMmisd ¢ Odz" j
dzj i3j My OdzH"™ WO JdBHjEZ Y ODHO2 d&ZOter dzO®@ dzj G
Btsdzkr dz Btsdzy Ok 1nh' dz f O2 HOEZORZOH T .

SEd ¢: Ytsdz itk EZOY'" Isr dz Btsdzy Okz € H
Y¥Bdz Y OOHO2ZOtr dz" W r YIsdd3OdzHr O dzO B 02 dzO &
BO2 dzOdz" st jw »Oyfmr &OwhtkzlslsT ISOWHOEZDO

Dtste’ IsT dzH " dzO2 ¢ Jdzj, rYlsd d&ZOdzH ™ Y IsOte
BszG mM"LuH" Cls' SOdzH O DO XY Ddzy dzOY IsT E d3" t
cnhis’ Y "teOdzH Ote BJjtejH" . [ dizO teD tc jsD jzlg I jj tek

Y OtedzOZDO XY pdzj Bz OBZ YOMOEZDO CEd Cls
sOWHOE, &IiHdyddOd v d&pfjdzj dzjte dgj di3j j ¢
Bz dz, M jh ' d§ YOBr dzHOEZH O IsOffIsr tedzOM jIsj+

Il "dz fpdgH JteH' Y sdznOfz@Mmhdeh y @Bl OH T |
fJjd {BsEYdw dzOtcHr w bpDMjtc' dz OL O21ISOHT 3 D dzj
NOdzf ¥ Y OB dzjIs® dz 3 OYMOwGISOH T .

1 O2HOdzOdz" zDOdz pHjBdjIslsjte Is" L " 3 :

1. 1 OdzH d dz, s. 1. vl stedw SJtGBWISdZBfI'JISJQ d &OlIs
1 O0dzHd dz, 1 .1-f . rOf@MCtsw-4fRcs, 2016.

2. 1l dzv @ tsL 1. U. vy tstedw ojtesWisdsmisj?2 d d&O
vyjBdetsy ftsmMtsBdgl B. ). p ORIy 2B1 8.

3. 1 tsdzH Otej dz€ ts, 1. 4. vy stedw 9J oW ilsdztsmls § 2
BOCOIzOotetseo) [/ 1. uw. 1 BdHOSMCS, s q@si BigicsE) s O,

4 . 1l steL " A, r. ¢. v Btedw o jtesWisdzsMisj 2 d dBOIs
360 LOHOY ( Izt]’te@x@; dzd 2f J/dzQ-d24f,c. 20&ltBL." A .
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2" BB J Is o . skdazzsOdzsoa © ¢ . ¢. , dwlzd
0" dzr kg >||°d;4§)°c<11’ffnlsts ODO tsyrkkhr [ OdOIsy'T
[ dpac ydzddeepcdlelsi, zr &Sedzls y., DO

PeLt dze lsOIs! j ©OMMd3OIsted o O Ispw  d3j IStSH T sB Iz yd
dde¥ stedzOIsd ¢ d mMilsjoar o3 ISj -~ dzsdzts e d W d3, sMmdzts o dats 2
ftoeddzydtif Odz! dets detso 5?2 dBjlssHdCd, o mdses] C(httt

SummaryThe article discusses the methodseaiching future computer science teachers to
network technologies, the main emphasis is on the development of a fundamentally new
methodology based on the modular principle.

rrdz MO2r dz YySOOMH"' OYf OtcOIslsOdzH " tclz Yy O
) 4 dz' Otc ¢Q jdzze jWg Ldzbtemj cd IO M ter i B Jjtej (
sls ter f, Codi3IBzdZOdzH ™ Y-§ | az€ gztizdzB ©IL@ W D dzgsi B I
OdzOMmr L . rOsOdzH" Y § OdzH j BW DO B O2 dzOdzr Mmisr
mMdyf Olsy O dJ, E21IsC J dzg sdz sykz ftwsyjm dz Y
BJtjH" B' tcOQYy sy ftesyd m" dz H"ter M, h
n2r ZH OMisT tclz nh'" dz LOdigOdOEJ ¥4 a2t dz' € Is |
Isj dzj S sdzW j 6] dzyd W dzOtg, L dzj ClstetsdzH T sy Is O
BODHOtdzO i3Oz08 s § OFHOZOdzZE DO jtoj €hj dzOL
3 D dzj S0 0Oter syl tster dzgH Oter dzgHO® BY ' sEzH'™ W
ELGJj k' dz' VW, L OBOd&zOEZ d Y50 0Oter YT dzH OdgH T Y
Jdzc " L kg BO2 zOdz" st Dtols Il tc dz' HO2'" dzH " Y
SIsr tOIsT dg, I Hj dgj dz' Y ODHO?2 izOte" dzH O d daW SteC
BOWT LHT dzrf Or dz BOODOZOEZ ydr dz j d&3 M. HDOoOL ' te
ddeW? sted3OIsdC Odz" W " tecjdz OF dzr 3 tojIs® dzgHj 6"
Y Ols Ote pDdzj 2dzj Isls* € N4 dz' dzj teH § IsOtcOdzOIs' dz
OzHdltstedw OtOMr dzH O dzj L H ] toJ L 85dzOdzin IskzHT
Citej ¢. 1 Jtelslsjkz IsOyr-tgsBlzdzhf WS j bp gy d®dzH ¥

3 D dzj LOBBOdzOE d gdzls j cOCIsdols' sYr bk Y
Bzdz sdd3gj HdWwWdzr' Yy YDdzay YJddz dz' & IBjnrdesdzsegdw
DL 'tedzj 2 BtSdzZr' f IsOBT" d&zZOHT . DOL ' G L O30 dz

YDdzgf ODOdZOBHT Y Y J dz' dzj ted3j dzg, B Otedz" ¥ IsliteH
3pls* dzH " €, CLOWJCOdzr' Yy, BJj2dzj, OkzHB OY {(
Y"ter dzor dzOter d3j dz, Csli3f * 6 Isj todz' € CteOW dSC O
YN2Jjdzjtedsj dz ypdad CJjNjdzHjted3di dz ( B ODH OtcdzOd3
¥4 dz a2 € 3 pdzgj Y sdzH Odze O dz' BODHOtdzOdzO dz" Y
fOCibljte') Y"dirm "MmMlsjkej BIHNBE dH' € BJ tc,
B. ) , Bz dz' Isdd3j HJ O, Gdf jted3pIs' dz Isj ~ dztsC
1 dz

s .
B' &2 § Bl BOY MOIs™ dzn OO jClstesdgH Y
sjd&zj CoBBzddC Oydy. [ OyO&Ody v Isjstedw dzr Y
SYrlskHrw Mswor dddsjtcOClsdol' BODHOLEOHC
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dzH OdzO Is' ter §f X D dzj BsHEd H' € Ispfm' dzH
dzJ N4 dzt dzt € Isj ndesdzse d W dzOtcH T sYrlskzHr w
Ndlsls" dz' 6" dz dzgj 6" L HJ Iz.
DOL " 66" L OBOAZD' dJdaW stedZBOISdEC O d3"00dz' o
2HOZOMZE Isjrdesdzsedwmr dz dej ez’ , d dagW tsts d3
DHOte dzZOBBO dzr Y Y "tcOdzH OtoH T (Y [9) L JIoH j C
Is 1l tc dz' fJHOGEtsed S Odzr Y Isj mdzsdzse W dzOter
sdzOh OY ddW stcBBOISdSC O B"00Odz" &3 1h " dz d daW
YY" MsOHO HO LOBOdOEd dsu Yy " teOdzt
‘dzjlsls‘ dqdaW stcd3OISdC O " 00Odz s ted Is' dzH
a3H * OYff OtcOIsls' y Isj mndesdzse dw dzOte MOd
djlslsjtoH"’ Y 5 dzH O dzlz YOB' dzj Is' dz Is1 " dz
rtejIsls' dz' Clsj toH YOdzr fIsOfplsT ok Elsj a3 C
| ClstetsdzH ™ ¥ B' dz &8 Bjtelkz toj MmMkztemMlsOter dz (
H' d&zOter dz IsOdzOf JIsjiH". 4 OBOYISO 1 dzj ¢
HOZOdEZHT W &BOY MOIsT BBAZAKBOEZT Cjttj$, bt
° Citj¢, td §O02HORZOdEz djc' LHjde,jd
f16lsjtedz € N4 dz' dzj teH ' syrilskz d3 dzOH O2
i1 6lsjtedz € N d dzt dz toH ' W Isj stedw dzr Y dzJ
Is O 3O dzO tg , N4 dzt dzt € Y"ter dzO" dzOte, ts dzO te H
ML , XML, CSS, Less, JavaScript,
@mﬂde@WMWMKNPWWP TCP/ I P, POP I
B ' tc Y’ dszylsOtGDG o[JIIfr]c{ﬁ’g':lSslsztSJGdaflsvm
ddslsjte" dz jmMEity SIsrter {, OQtedzO2 T DH'
Otc ZOBOZOEZ H T B ' tcHJ2 Y OYMmr B' dzj - Odzd3C
JIBH' VU BtedzOdzOmkzr dZ 3 0M0O2 Odzdz02 Is' dz" ,
BHT Y YdJdz dzjte MO&OMr dzh ©® Cjw Isjtstedw
Qs cte YRk dz-fun iOF jsligs ¢ df dzldzi qzdzjj Qelg £
J OdzOI" dz OtcdzO2 ' 52 &zOMiIsr ter ZDOdz ts
dzlsls j toH sYyrlskzurw x4 <¢J stcOj Clststed W f
Ok Btdz f IsOB'" dzOH B! dztu Btg @& dzQdaDOYE Mts Y&z
Y OOHO2" dzH O Is" dzDOdzr w Jj ¢ j
tc' dzj H ', B'dz' &3 Bjtokz diZOL d&3" dz D tols Il tcdz'
zOH T . Cdzj ClstetsdzH ™ Y B'dz d@g BJjtk toj ME
r dzH Oz H T Otelsls™ tolz oMy dzj dzj 6" dpte HG 4 Is' d
BH OMiIsr .oz D Mj dzj dzj o' dz H hjhkaeyj, d dz
tcOdzOdzD Odz Isp ' dzH* YIL Gy Offr tzDO® ybDd
s' MfJjE WOClkter dz Y56 DO B tSd&ZOHT .
OOt HO O22Is" &ZDOdzH Ot H T JME Jjtey sls’ tor
Ybpdaej Sl dzj &3 dzlsCj BODTM SIsOdzDOdz IsOf M tcdZO
BBHEZAZ H'C kjrndtdztedYd YBdEZHORZO O®OM" L |
1. [Jed sdidjHdwdz v Isjrdesdzse W dzOteH ™ W dz
slsd3q’JBI34tGdz ¢ CteOW d¢< 0. | cOW ¢ Odzr Y H
E dzh jJ &% f°h"' dz , sufm", yYy"tr d &, ts t6 dz0 dzC

©O "0 "800 0°9FH

X XX o FC-FHFJdWTITXIHF IOV 5FIT “ XXX RBO U T —~< X =<
OO F PO =000 "IOFA T 0O00F
TRV TERNONIFROIGUNHTIF TRO- 1—3%003
ﬂq_&_OIQ_"QwI Q
“ E’r.
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B dz WsstW stcdsOdzOtcHT W Islitedzj ' : ddzskzdisdoels
BB3sHjdzt HJ o' ; s ftosWdd Hjte' , OQtcOdzOM s
CtcOWdEC O "Or d3H Oter : tcOfMmls tcdzr Y CJdmME" dzH § 6 H
¥Ddzgj WsttdzOlslsOter ; tcOMmistcdzr v ctOWdSCOd3j dz
l jClsstedz Y CtcOW dS O "D dgH Oter : 9 J Clststcdz
O) " teOIsr dgH " dzr O ¥DdzgJ WBted3OIsIsOte" ; 9] CIstste
dzj ¢ LG Y"twOdzH Otc" .

1 OMmYf O: BOMH O Y12 jdzj te' dzgH j§ Y SdzH Odz" dzOls

Mdf Olsls OBOdZOtGT d3d dz BOODHOtdzOdBZOdzOter . 1 G
Mdyf OlslsOBOMr , sdzOtcHT" W Otelsr yhr dzr ylsOter d3
LOBZOdzOkzd BOMH O d3Oh d dzOdzOtc" .

¢I2Hqtsd34dz ¥ " d3r . H4OdzH" Y OEkZHdt WtstedzOIsl
yd© dz' ¢, sdzOtcH™ W MO Odzr vy Mdf OlsOdzOMmr
Isj - detsdztse d W dzr Yy ftesyj ' dz' w CdLJWUH] ' (
[ OlsjtcdOdzH T EWVH]J Iz, zk ®&®Bijd CjHJjte' dzj toH '
Nd' dz' CIs EVYH ] Iz, LWW IS dzjte o3d dz2 ML G dz
Is" WH Ol dez YOY JdIls® WtsteddOllsO MOyYylsOk) .

1 j2dzj d3j dz " d3r . 4 OdzH"™ Y X D dzj Odz0O dzts G Is
dzj 6° L G Mdf Olsls OBOdzO G (B4 2daj dz' v "L OVYls
1 CtcOdzdz VW O)'" tcOIsT dgH " dz" Or , COHtodzOtGH T W ¢
WstcdzOlslsOter .

¢ dzd BOYdW a3 dz HOd FO YU ils sy sL DOdzr i) Odzd
' tclz, Is tc © dzf W ts tc d30 Y-t Y Odzed BOYdr mry.ompka
] G LHJ " .
2.HTML-Go[u'JtGd30ls'dzH'C BJdze ' dzjz Is' dz' .
Jdf jtedspIls' dzH * € Y"YOlslsr v Y"ter dzr d3r 1
J dgf’ dzls j d3j dzj 6, S iMmlsjdzjtwn’ "M &BHjEG]
j Mlsjdz" ¢ "Mmrdzz, Jto' CIs' IISOWHOE.
3. s0OMECOHIr Mkddzr CjMlsjdzjte' (CSS) .
1l jblsjten® " h' d3H j Iz, B jskcsizO dyOfmdsz tozp dzjB dids. €
4., sdzdj dzls OO r dz" W Mmyj dzOted2adzj 6 . J a
v dz o y"ter dzr d3r ht mi YY" Olr dzO ¢' te' Mmls’
yd< dzvw ' € imMiflsjkz sy Misjtc' , B' to Edzh j c
WEkdC ydw dzOte, BjIslsjtcH' W HJdORdSE Odzr vy d&BOL d3"
5. 10kzOBHTY RdAlsjg@2IIsy J 2" IgC gzlz j ) © glzg B
yopdzy Isjce' d&z nsfmisddzeclsjte, BJjtkz, " hHhC' 3bDdgj
n OB Ot dzOdZO dzOtcH T ¥ ' Btk 3 D dz YOB' dzH Oz
tcj HOSCydw &zOkz 3 pdzj Is. B
6. rjte dz Sl J My l]’ls;lz N4 dzt dzj .o, Mmr d3fm
rjtec’ dz' CIs* JMmitfdlsy Nddz' " dz Yy"telz »Ddz
Yy sz, 1 jtedW jtedw dzr vy Y"tGrdZDrdZOtGHr Yytsfhiz,
Is. B .
r soOte" HO OsOzOOdz dBBHEZMZ H]teH W DY (
Ster dgH OZOH'" ©: OdzH' d3j dz s stedwdzr v dBOIsj ted Odz

43



B2 dzgh O L jtolsrn OdzOdzr v " B MisOte, MtsH Odz
L Jlelsn OdzOdzr v YY" B MisOte ster dzH OdzOH T . [ 4 v
Y OdzO0DOIsls OdzOtc dz' Y BODO 0Odz0DOdz fr]ISIZHJdZISIS
BOD'" IslsOdzDOdz OtedzO2 " sOf Mr tcd3® B jto" dzj H'

BOD'" slsOdzDOdz BOODHOtdZzORZOdzOEZ Is' dzH j t6' dz 3
ftojLjdsOydy ¥ OMOkz Btdzzr &GS d. 1 "adz b
BODHOtcdzOBOdzr ¥ Y OMOYIsOB3Odzr ISOWHOEZ JjteC ' dzr
b U MOdzOM" dzH OO’ fpdzH " € Y"L"tojIslsjtoH "\
2HOM®ROMZEZN 7, BOODHOtdzOdBZ3OdzO Iz , Bz dz' Isd d3j H
WBstcd@dOIsdSC O " 00dz' d3' dz' v b u MOdzOM" dzH OT
Wsted3dOIsdSC O MOBOYIsOter dzH © H O, MmMOB OY Is Odz
Y"tOdzH Ot dz Y"tlzDO X D dzj U’O?HGdZGdzIZDG YOB
sOB " Misr Yrodijls Jd sk Hh*" dz f§bodzH" € B' dz'
MOdzOM" dzH OO’ HODH' dzOtoH "' yodzy 4G4 YOMdJ
[ 3] . 1l sdzOM Oy ddaW sted3OIsdC O d&@"00dz' d3' dz' VW
sdzOte D O Y"Lrtjhbls' dz €¢j BOD'" slsOd&zoOdz Is0O
SOy ter fIsO BOMHf O BOM" dz@ 3 dz (pbHjIslsj BES dz
sOY T te" BF dz ) D dzj smr BkzC dzj Isils” Y OMOEZHO
¥ OMOY Is Od30 dzr sSOUWHOEZ jt&' dgH' G° BJ to' dzH ' .

sOkzOf rBOd W EL " dH' ¢ Jjtj¢hjd ¢, Y "tor
CELHJ WG] d ®&BOYDHOIs stOm, Bnastdelz jORQ IS | Y OdzH O 2
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Summary: The article reveals how big data is transforming the approach to doing business,
allowing companies to make more informed and operational decisions. The main characteristics of
the data form their value for various industries such as healthcare, finance, retail and
manufacturing. Examples of technologies and tools for working with data, such as Hadoop, Spark
and NoSQL databases, as well as cloud technologies, are given. The benefits that big data provides
to businesses are discussed, as well as potential challenges, including issues of ethics, security, and
processing complexity.
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ResumeSeconedegree comparisons with simple modules play an important role in number
theory and cryptography. Solving such comparisons requires the use of special methods such as the
Legendre symbol, the Euler algorithm and the Tos&ltlanks method. These tools allow you to
efficiently solve quadratic equations and find quadratic residues in various problems.
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Summary: At the current stage of development of programming tools in the field of web
development, the number of web frameworks (VFC) has increased dramatically. All of them have a
certain number of advantages and disadvantages, and therefore the question of choosing the right
and appropriate framework or a set of them for each specific project is relevant, because the
quality, implementation time and reliability of each software product under development depend on
the right choice.
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Summary:This article is devoted to the design and development of software for modeling
threedimensional images of terrain and aircraft movement. The developed information system can
be used for automated vision, technical vision, improved vision, and improved visualization.

1 toj HAdZOL dzOyj ded ] t©OL OB SIsOdzdzsets ff tetsG toC
) oL diIgsy dets s d MsLHO® Ols! Mddzals j L dictse Od
ddzls j ctcd tets 9 Odzdzs § M ydWteser di3d ¢ OtelsOdBJ,
dBIlsOYydw HodyjddWw MO®tsd)lsO, tksj yosrh ow

RLiSBteOy) jdzdj cdzOo dzsets ¢ dz0O  tod dztsy j dzd
ted MzdzC sz 1.

a ik

Naranuaagmn
War catem

Lhe e |

16

THil ApEHHTHBORE

[ pEyTOnLHAEA -

CramucTuxa

KopTo 8scaT

Caren

[edemey | wed) [oumemensg

Mamaranoi
Hrrin

Hrae

ApnnyT Kauepe CaopocTe  Apuocma:

{dMzdetb@zj ? dzd2 o dH G &ZOo datscts G dzO f ted dzts

Il T MslsdzOw COtelsO dBsy jlIs BT Is! L OGtelzy J da
fsMtcj HMlsoatsds C tsd3OdzH T ¢ J2k € talr Ists jeL gl dOlscin G
SlstsBtcOY jdzdj tsBiI jBBdesets dLBBIGOY jdedw, € OC
2.

57



| wdonay  wed) | smamenog | idemiteny

Aswmayr 0 Covpoonn & Spuocru 1

M BEE 26Oy jddj of Mlsds?2 CO®lsr o ¢ dzOo dzts

Il 8L BBy detsmisd fteddztsy J dedw fsLotsdzwe s sk
gdzd ddetsets cCcwOWduyujMmMitsets WstodzOlO  sitcj |
Ctsd3OdzH T G dzOo dzse s  d3j dz® . J tojLEzdz sOIsj
O Y Hdgr » BBl jdgder » dLEtsBWGOY jdad?2, vyt § 6

T ™

Deranvoowym

War corem

% = &

T npwr e Traon ?

Tpoyromeemn « s

Cranmc s 1

Kapre swcor 766 x 642 ;
—

Coren # x40

Nomaroscs 5% i

M 1002 p—

Moax 1861

LAy B Cospocn & Rgeoonw i

it dMedbEcdezj tc SlssBtcOY jddW L Octelzy j dadz’ = &

58



vOSyd dd3d Jsmw

Ay § Catpocms 4 Rpeoonw

t dme

vOSxyd fddzsyj dedd

ftetsdzsy j dedz R

o tsL digtsy dztsmls

slstsBtc Oy j dz

dL d3j dzd dedw dBOMh IsOBO d Issdikz ¢
4 .

s sdtcOy j dad j

BOEh tklsse

f

fNeranvasuym o
ey cotem E
1 - 4
T PO Tl 08 Q
Tpeyromeeson « z
:
Crarucrins =
Kapre ascor 706 x 642 3'
’
Corun 462642 | x
MNorer omoe ¥55090 ,§
-

Hmn 1002

Hmax 1861

BOC Md &3O dz dzg' &3 BOMN I

fcjHismisOs dv | Is

ust §5COL Odzts

| Sl Mepapyr fengeedr  Ocrengomme Nepoveugnne

IA-»,« 0 Conpoorn 4 Mpencru )

[ dmkzdets ©F 5 !
59

—

©
® ©
®
] iy S [

®

BOEh clkls O

9 BL (
o fi



stesdzj Itsets, ddzj ¥ Iswiz idyfQugtfo, d I9* ts L Bottstatiyis oh &
or BtcOls! mis d dz dLtsBtcOY j dd W dLsBiOY Oj d3"
Meotslke jlsMsadj M ttdmMzdS Odkdd 6 d 7 Mtclse jIst

Sadn Mapupyt  Nespunds  Oormumns  Tepensnumas

2
SHnaTaRsQ) | ipenthay

EA....,vc Cuopocra 4 Apevcrw §
e e

M &8Oy j dzdj Mdzd BS O, Cslstster 2 MHj OO ¢

[ Mz dBE & BB 6On gzt fzj €5 o JHO MOBEd) IsO

s dimMs¢ dMf sdz L s9 Odzdzs? dzdIsj tcOlskzter :

1., 060t dzO@ [ . | . U mdesdzse dw tcOL tcOB tsIsC d i to
fsmsdgdy. Aftof:f rR122@DI. M.

2V tcOodzj dedj HwtsateOdzdsde” dsd f tetsg & Is Qdzde ts LzHyjjoB dits
Htc. 1] ; tH tf[jOENEFEDE P On. RLHOI|] d&ziftdgmts StcOIls, 2

60



r3438v395 ¢91 ¢t dvsv3z sfrvoév rcrr ®IAr[0L

dbhdtesoa @ 5. 1. drBOBSOdZdjo .C., 10IteB,
O d Bq i HOFIYISE, ODO Y’ lskhr [ jCj dis:
[dpadzdoepcdlelsi, z" ®Cedzs Y., DalLa

PeL bt d&ie: Il dzOflsswh jj otejddw dd3j 4 smw dzj MC sdzt
CsdiiB d dzOsstedzsets OdzZOdzdL © d Isjtstedd SwHdtotse Oded W .
dqdid i Is cOL dzgstsB teOL dz" | i tc d dRtsiZB Ao Is Wtdadd ~ tc jLhQHAE
tcOL d3j todztsmis d . d Htclzg 52 Miststetsdz OCIsdo dzts tcOL
fted dsd dgv § d3" J 9 twOLddyde » Odzectstedlsd@zOr SCBHJKso O
ddW stedzOydd, ¢ Colstster d3 d@isy dzs Blsdzj Misd s CMistso z ¥

Summary Currently, there are several areas of combined application of combinatorial
analysis and coding theory. On the one hand, coding theory has various applications in solving
combinatorial problems of large dimension. On the other hand, combinatorial methods are actively
developing, which are used in various algorithms for encoding and decoding various types of
information, which include text, graphics, sound and a number of others.
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FACIAL RECOGNITION TECHNOLOGIES AND BIOMETRIC
IDENTIFICATION
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Biometric identification is the process of comparing and determining the
similarity between a person's data and
to identify and verify a person on the basis of a set of specific and unique features
inherent to him from birgil]. This method of recognition is considered to be one of
the most reliable, as unlike standard login and password biometric data is much more
difficult to use unauthorized. When reading a fingerprint or iris, the scanner does not
recognize the image itself, but converts it into a digital code, which it then compares
with a previously downloaded reference mdfigll).
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Figure 1- The principle of biometric identification

Let's look at the mechanism of action of biometric systems. First, a reference
model based on a person's biometric characteristics is stored in a database or on a
secure portable element such as a smart card. One or more biometric samples can be
used for this purpose. The stored data is converted into a mathematical code; this
creates a database, which is a set of codes of up to 1,000 bits capturing the unique
biometric characteristics of users.

Types of biometric identification:

Physiological biometrics:

Fingerprinting- one of the most common methods based on the uniqueness of
the pattern of lines on the fingers.

Facial recognitiort using algorithms to analyze and match facial features such
as eye spacing, nose shape, chin lines, and others.

Iris recognition- analyzing the unique structure of the iris of the eye.

Vein Recognitiont using the patterns of veins in the palm of the hand or finger.

DNA - unique to each person's genetic code.

Retinal scanning unique features of the vascular mesh in the eye.

Behavioral biometrics:

Signature analyzing the shape, speed, and pressure of signing a document.

Voice recognition -voice identification, analysis of unique voice
characteristics.

Typing behavior analysis of unique keystroke patterns (e.g., typing speed and
lag time between keystrokes).

Benefits of biometric identification:
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High accuracy: Biometric traits such as fingerprints or iris are unique to each
individual.

Convenience: No need to remember passwords or ealtitional devices
(such as access cards).

Security: Biometrics are more difficult to counterfeit than traditional methods
(e.g. passwords or carfz)).

Advantages of biometric identification:

Disadvantages and risks:

Privacy concerns: Storing and using biometric data can pose a threat to
personal information.

Technical errors: Biometric systems can make errors, for example due to poor
image quality or technical faults.

Vulnerabilities: If biometric data is leaked, it cannot be changed, unlike
passwords or PINSs.

Applications:

Security systems: for access to buildings, offices, databases, and to protect
against unauthorized use of devices.

Border control: at borders and airports for expedited passenger screening.

Mobile devices: fingerprint scanners, facial recognition to unlock phones.

Banking: for identity verification in remote transactions.

Biometrics is playing an increasingly important role in security, but also
requires a responsible approach to protecting personal data and complying with
regulatory standards

Biometric identification is widely used in various fields where a high degree of
security and accuracy in personal identification is required. Here are some of the
main areas of its applicatif8]:

1. Security and access to enclosed spaces

The use of biometrics to control access to highly classified data, laboratories,
warehouses and other important facilities.

2. Mobile devices and personal gadgets

Biometric technologies such as fingerprints and facial recognition are often
used to unlock devices and authorize payments.

3. Financial and banking transactions

Biometrics is used to confirm personal transactions, such as authorization when
withdrawing funds, making payments, or logging into online banking.

4. Border and passport control

Biometric data such as fingerprints and facial images are included in electronic
passports to prevent counterfeiting and improve security.

5. Medicine and healthcare

Using biometrics to protect medical data so that only authorized personnel can
access patient information.

6. Education

Biometric technologies can be used to verify the identity of students when
taking online exams, preventing fraud.
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7. Law enforcement agencies and the judicial system

Biometric systems help in tracking and identifygrgminals, which contributes
to improving the work of law enforcement agencies.

8. Transportation

Biometrics can be used to verify passengers on public transport, for example,
when entering a train, bus or subway using a facial recognition system.

9. Retail and consumer services

Loyalty programs can be linked to biometric identification to provide discounts
or bonuses.

10. Public and administrative services

In some countries, biometrics are used to verify the identity of voters, which
helps prevent electoral fraud.

11. Labor force control

Biometrics allows you to accurately track the amount of working time,
especially in remote locations where traditional accounting methods can be
inconvenient.
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Summary:This article is devoted to the research and comparative analysis of Aviata and
Aviasales mobile applications based on the Android operating system. These information systems
are capable of performing the entire set of necessary actions, they are applicable for booking and
buying airline tickets.
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st 2 [dDSOzOHEN'Y ] dz' dB 6 dzgj @' LG Cstf sdzj delsilsj t6f

dzt Clsj dzj to* O dzls § dzdzO dzO te BOteh tczlsdL Ols stcdzOte b d
20tOfmilsr tor dz9 O dz. 4" BM"' L Isjrdsdascdw d -Bi Mk zigzze
Jdzc' Lz 230y jlls' dz' ¢ dzj s Of BsdzZOH " , Budz Y OBH' &
Sstdzlstesdzdzj todzj t6 % j dz' dz' BOM3OtcOHT 20k fMm" LH" CL
Y 02mMOtlsOH T Oz ¢' ok dzt CIsj dzj to* Sute’ dzdr dzOteH '
SOBISOBOMT L jlsjH" . ¢dalsj dedzOdzOte Mde dzOdzn ™ Gt h j2Isj
Ctodzlstetsdzdzj todzj toH BO22dzOdz s cOHT, CMB' dzgj My powe

ralsmr L Y Jddz dzjte RdzlsjtedzgjIsCj 3SBdz yJjls" 3H' dz' € 4 dz
dJIsjls' dz StdzHjdz' €Is' Md3 tcH' 6 Y pdaj ptlsttedz MO&ZzOAzO
mr &ismr b Y J dz' dzjteH" 6 1 9tsdzs ydqwmr , sSdzOtecHT 6 IstTtedzj to
f OO Istcdzj tc' 20tOMmiIs™ tg" dzOH ™ BuUdz tsd&zOttH"™ 6 30L
CMd3d SIsjmdH" .

Summary: the article discusses information about controllers, access points, antennas,
routers and switches to the main components of a wireless network. With the growth of wireless
technology, many companies are faced with the need to implem&mtnéfivorks, which requires
careful selection of equipment. Controllers manage the network, provide security, and improve
performance, while access points connect devices and provide coverage. Antennas amplify the
signal, and switches connect access points and controllers, often using power over Ethernet
technology.Wirelessnetworks have become an integral part of everyday life and various areas,
providing access to the Internet and wireless interaction. The article discusses the evolution of
wireless networks, their types, deployment methods and performance parameters, which will help to
understand their importance in modern society.
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Summary: Recommendation algorithms have become an important tool for online stores,
allowing them to personalize user interaction and increase the likelihood of a purchase. The article
discusses the main types of algorithms, their methods of operation and advantages. Content
filtering systems are focused on product attributes, while collaborative filtering is based on the
preferences of other users, allowing unexpected products to be detected. Developing
recommendations requires working with big data and can be done using languages such as Python
and R, as well as cloud solutions from AWS, Google Cloud and Microsoft Azure. These systems

78

NHwn "3
(8 'N'q—ﬁﬁ-"—’

8’* Q_Q_'Q-.SWIC

q
o]
P
o]
B
H
A
o]
2

~3s*



increase customer loyalty, but face privacy, retraining, and cold start issues. In the future, the
integration of artificial intelligence, predictive analytics anddapth personalization is expected,
which will allow online stores to create even more accurate and personalized offers.
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Summary: This article discusses the types of security threats of web applications, their
features and advantages.
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NtsdzH Oter dz YOy dz2 gz Y Plsj IsktcOdzr =~ OB Ots:
YiSdzH OdzB Odzr w " h ¢ yvwd3r mr kzteOdzr Isnfm' dz' €

6. J2dLdzgfm [SedEOmMr dzr w [ MOdzHT YIsOter

ldLdzgjm dzsedCOmr dzn w tsMHOdzH' YIsOter N OB 2!
ftesy Misj teH "’ EVH]JEZ' dzH j ¢ Dz L Y OYIsOteHT

U E dzj O3 O zOwW Yy Isr Or 1 dzj € Istectg @R Iss Otc C dzE3C
Cjgdh " dz CIsj toH ' f O2 HOdzO dzlz d&3r mMOdzr , Is E dzj o
stcOdzL OC ydvw MsBBOdzOt" dz EL G Jj telslz.

Il dLrdzj M dzsedC OMmr dzH OD " Oo9 Is ts to fif O v figds jwis |

QolststcdL Oydw dzOlznur sj SMjtekH]j g CJ dh " dz' ¢ I
JIs" dzdzj ¢ j dz IstcOdzL OC ydw dzOte 3 OMOE daj d3j hj d3C

rOte' i) h OlslsOte’ : rr Oter i h OtelslsOter B t6
ster dz OdzoOdz S jLH] Ster dz OkZOHT, B"d B ' t6 H,

B"tel dz dsOWr LH' bDtj S Jbls’ ster dzH Ok Mdwylsr ¢
7. Dr L d3jIslsjdz BOM uvOklskz ( DoS) ropdzl U
(DDoS) zOBEk'" dzH Oter
1ndz hoBE' @t BQd dzj BifMy Y LB
tcj MzteMisOtcD O M" tcOdz" MisOtedz] dz Issdzlsr telz Oty r
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DoS |/ DDoS ZzOBEk"™ dzH Otc™ : -¥y 5B tE" @zdeO z 'dZj d
Mj tco j toH ' StcOWdSIs" W nNdz¢jdz CeEdZf B d3dd dz Istsd
sdzr W B"LM &z dgO dgj d3gg My Y OOy Mr L Hr O dzO DS

Dos YS&zHOdkB OdZ' 5H50BOIsST (Sl owl oris): S

http MrtcOkzdzOter dz " h' dzOtcO® X' Bjtej H' , fj to
"MlsO2HT , B"dz tojMzteMisOteH W MOty dzzr dzO
DCJdzj H'

8. Nh' d' OwLOf yYrL&jlslsjte’ »odsj Ilpkj
DOL ' ©¢' L-PEOdB Ode@te SeEB' dzgjMmj YOk' §f
Ih ' dgh' sO©Of Y'L&jlslsjte' daj, S' sOf - OdzO kOt
1dWdzH' s' SO - ORO®LOt daj i3 Mj vbDbkj dn' o2
("' sOfROROLOL O Ldwdz Sjds' ok Oy’ d dzj
BOdd § Zd2” yd ¥ 2Ok Mdwylst yibS¢' Lk k' LBjc' d

sSMOdzHT YISOtGH' szG Lz il S dz
AP I DO M LHlg-eEZz@CPdg tcCEB " dzj My
Api RdZ»lSJtGWJQﬁ]ISJtG &3y dz B O2 dzOdz" MOH T . ozl

dzj B3j j kOtedWilsjteH' hjCljk MmMdwylk' YOk"' {1
C'tekej dzgjBjfMj Y ' LBjsls' w BY"L' dzk' dz® D S j dzk

Otste’ ST dzgH ' ZO2Is' dg s M OLOtc'jw Yy Ok f f'
YOI jtdzjte bDwlsintd Ypdzj GkOLH'W bDfjt’
BULT e’ dz@ Hj2' dz Bz &I RS dz. 1 "dz Dz ¢
h Qe OdzOter , Mitsdgr W "h " deHj YOk ' ffM'L CHISOE
BODO&OL, f OkylsOk ¥ D dzj fj dz' dgH " C- tolzH
Y tsfyr &sh OdzOteH ™ W YO M LH" ¢ daj ISE dzj Is' dz
DL ' tedzj 2h* dzjtecj, VYO ' §f' ' LH'C RBOKRORHOE' d
" YIisd®BOd&Zz hOBEZ' ZHOHOdz YOO Wh ' dz B j dzfnj
CEdRy SIsjgmyH'

1 O2HOdzOdz" zDOdz pHjBdjIslsjte Is" L " 3 :
1. ¢dojtyjdSse, 1. R. oBEHdIs q’dzwlstsd30uq’tsdzdzt'52
dojtoyj-gel tso A dzd dzis9@6c. 201 6 .

2 . Z Odz 6 (d dz, ] ZOHddBdte AjHBtsoady RAWSted3OY-
ddz stedzsOydd / 2z Odz 6 ddz-fl .dzOH((fds] te} te-J@Pfis,tc 52 @f Iy7 .

3. Ster j o, ] 1 . RCictso 52 f SHASH ¢ syd dzf |
d de¥ st 3Oy J ts dzdzts 2 BJLISUOfI]dZISfI]IS—ﬂ i tc i H fizip 6 BEEY L2011 51

4. o¢dzjSmjioe 1r.f., ROOdAgj dzC5 s.1., uUBJdKLO? dzis
LOhdh jdedesfylsd St ! s Isjtede" = Mjlsi?2 [/ / [ JiYHEdAdOKGESH
(28 dsdvw 2016 ¢.) ,32yOfpseze zfoydw. tR1 A- u
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c/fr 004. 94

Doy wt{w cfrfrrd4w srRI(tODdvwleguwyrws: dHY[svwW Do
Crwauv([(t w

rn2mjdze0?2 w.21., 503" d&@"yOdz z.1., [ "1
Or dz@ a3 »isls ps ., ODO BY'"kkzhr 1 Okt L B
[ dpac ydzddeepcdlelsi, zr &Sedzls y., DO

PeLt dze: IeOfffn@3®OIsjcd o Oj Ismw CdeBjteBjL s OMmMdatsmls!
SummaryThe article discusses cybersecurity in modern conditions.

DOL "' ¢ pdzj BHj CdBjteyOk' §f' L' € Isj
Y ODHO2" dzHO HjjSljtt &3jdz el 6Oy " ter dzf gH '
B' o' dgj O2dzOckzH' . 1 NS & pdzjBH] ydWed Yy Is|

Qo IssBOISIsOdzH " tclz Oty ' dz CdejyOk'fMm LH"C
BBl 3¢ " dzH ' SIsjte oB3jdz Isplkzj $4dzHJtGH SEH'™ tOH !
BtsdzOH T Ypdzgy JdzHjteHjdz Isj & IsjnmdzsdzsedVW dzr
Y OOt YOE M LH" CIs’ YORBRSOBOM" L JIskH' ¥
Cybersecurity Ventures Wd@bdz' &g slsjtc’ - Bts2°
00 EMJH' ybpdzgfj 2025 " d&zDO HJ2 dz pDdzj dgH " €
OMOH" [ 1] . uwtsdzH' YIsOdz YOdzH ©O2 YOEZ  flsjte EL
¥odzgfj YOdzH ©O2 h OtcOdzOte ytsdzH Oz € jted SIs' ¢ dz

DOL " teG’ D dzj d3H J CdejyOlz" fMm"' L' € B Ot
02 &zZOdzz H O, E21IsC j dz ydw tcdz®@dziz | iz * 5 jSdls * Wi -
YOE  fIsjtc MOdz HO Otftls"§f GCJjdzjH' . [ 7 daj ,
DH' Mmisj to' :

pLJCI" YOE  flIs] te:

[ Odzo Ot (LdwdzH" B ODHOtdZOXRO) :

<

l dtekzfmls Ote, stctsw dzH Otc  y D dzj Isr whr dzr y E
HjtdSCIsjteeay NdzCjdz Ldwdz CJjdzs® telz® d3gn o3¢ ' dz.

AdDh ddze:

1 O2HOdZzOdzzh ¥ dzOtGH T Odzn Oz Oty r dzr JARL |

f Otctsdz’ Hjtc) OdzzDO BODM IslsOZDOdz h OB k" dzH Ots.
Ransomware (BBfIMOdzOEZ B ODHOEZOBOM' ) :
] O2HOdzOdzz h * HitejSlsjte' dz NPhdWitdzO2Is™ dz
NHh' dz lsedzj dzdH' IsOdzOYf JjIlsjls' dz B ODH OtcdzO 30O dzO t«
DDoS hOBEk'™ dzH Oter :
HJ o jtodz] toH h OBBOHOdz Isrfp YNnNClsj22Is’ dz
"Y'TLdBIIs CEtGMIIskzHjdz BOM kOKIsE" MmMdwylr Isc
] ODHOEEZOBOA ¥ Y OMOYIsO®BBOHOD" MOdH' Y Is
1 Olbymr L tMOdzHT YIsOtGHT h OBl dzH Ok ' dzOte
f O2 HOZO®ZO O&zZOHT .
cdzj gy Isls® € ddgy J dg ted VW :
DS ORODOdz OYf OtcOIsy © dzj d3j MJ Y12 jdzj te@
BOddf Zdzw ydvw dzOEz .
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DSteDOE DH' Misj o' :

dbdzsdodiclzMmils™ ¥ B ODHOtedzOBZOdzOtG:

1 dwWodzH " BOODHOdzORZOdzOteH T Odzr Y sOE 3 D dz
BODHOtedzO®Odz" f O2 HOdzO dzlz .

1 ODHOtedZORROdz ¥ Y OMOYIOdROdzr Y OwOtlslkz:

[ MOdzHT YIsOteHT yts8 Nh' ' dz [r d3jdz YysMr dsh O

1l tOdzH B3Oz to:

s' ' X Ddzj hrorfm LtOWdCIs' BOY'" dzOkz
f O2 HOdzO dzlz .

rdtej Slsjten’ "N dWtcdzOkz:

t"yYyMmOlmrL €' ckHjdz YSWODOEZ 1uh" dz yn"tdw

AdN ddze ( O0" oz & @zY Y Ok dzOIz, B-Odz" Y
Cdejteh OBEZM dzH '™ W B ' to Isite" , tsdzH O h OB lzr
OY f OteOlsr dzO, 3r MoOdzr , Cdzj CSlstetsdzH ™ ¥ l]’lsh Is Oc
BOdzCIs' ¢ COtels® HjtjSCIsjte! dzgj Ytsdz 3 JIsSC' L6

Adhddzels" w ROCjtedz € hOBERZ"™ ZHOWGH™ W B O
OdzOW yIsOte yYrLrokzhrdzry fjdg ytsteyr dz" b fmdwy
B J dzfnj dzH sltcHj BOMYOtOH'™ , MmMde d3zgj dz Y Ols O
OdzoOdz OYf OtcOlls™ § O2HOAzZOdz dzOHT [ 3] .

s dBs tGhG)BszdZHf\JJ sOOD" B ' t8D DyjodS hyGmdizn Qida C

J
sdzOtc-M®3 BIsOGHT j B3 My MJjtce jtodzj toH ' h OdZOH
BOODT' Isls ©dzD O dz, B“dZ S dzOtGH T f O2HOZOdzEZh r dzO
h OB lz" dzH Ot ELHjt' dg' W tsdzdzO2dz Y " L d3j slsj to
Codif Oded W dzOtc 11 h " dz O2IsOtcdzr yIs©O2 yOtey " dzr y "
s+ s Isjtodz € YN24dzjte nuh' dz jwduedzg'Cls
BOODHOtdzOd®30dz" Y Y OMOY IsOd30 3 D dzj L dwdzH '
o dokzmlsOts, vtetsW dzH Otg, IsSEdzj i3 B ODH Otc dzO 3O dzO
J] &zOtcH" W pteyYyO2Mr Mmrdzr w eL " deH" € JjtojChj Mmdt
OdzO2 H O, Y Odzff * Oz OdzH O, B"d BODHOtdOC
Hjtej SIsjteH' BdzcSCIsOEZ-OYz] @Y thQtc Gldsism |, » tidz@da O ?
sdB jtch OBl dzHOtDO YOO tjls' dHj SCdBjt
H' Misjte' YBdzHOdz dzOHT . [ dzOtcD O " dzOdzOte ¥ C
- Hjtej CIlsj toH h dWtedzO Lz . 1 O2 H OdzO dzlz h d
h OB Ekz" dzH Ozh T dzOte N1h " dz HjtejSCIsjteH' YBdz yjls'

-Hjtej CIlsj toH BOY'" d&zOkz Y pdzgj IsOdzH OL. rJ
BOY'" dzOk xll?szJtG‘dz fO2HOZORZE " YIsdd3zOdz Y ¢
YOOy BJjte H

- Yde3cjlsQ4tGd24tGH‘ syrilskz. 4 J &3 dzOtc dzO to
Yrod3j sCjtodzj o' w CdBjteYyOEZ " M LH" € IsktcOdz
Ddzj Zd3j Isls®™ € ddgy j dzgjtedwde" w BOMYO Isiitedzj o' dz

-BODHOtodzORBOdzr Y Y OMOY Is O30 dzr I dzd O3 ¥ O
Y OMOY Is Odz30 dzr I dzd A3 Y OwOtslsr slst tolz 3 D C
SMOZH" YISOtGHT Y BWH' .
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-CEf HjWE]2d Yy steDOdzr . 1" tedgj "y ytte
Cde jteh OBz dZzH" W " YIsd d&ZOdzH ™ OF dz OL O21IsOH " .

¢ izO2H O, ydqWwtcdzr y Isj - dzsdzse W dzOtcH ™\
Cdejtch OBLk"™ dzH OtcH ™ W CEBJ Y " 34 dz Cde jtey OF
ddedetso Oydwdzr v pH fMsjte’ dz jde@' Lz Yy OxjIs:

r OmOdzH T ddzlsjdzdz;gls. r OmMOdzH * d dzls §
Cdejtoy Oz f fiy° CCJd NYOWO BIABE dzH' CIsjtc B
3 D dzj UO?HOdzOdzlzhfdzOtngw DHjlIslsj dz Isr
pdzetstedIsdzH jtc OO Bjtlz Yr dZHORH'™ OF d3j dz |
YOEZ' fIsjtcH' OolstsdzOIlsls' IslitcHj Odz YIls0O2 0OdzO}i
HORRE My dz2Otcd2 dzj tc' dz Bsdzy O2 OdZOH ' .

[tlsOdzr YIsOdzH ™ t67 d&zd3OODOdz dH J dzlsd W d € Ols s te dzC
dzj 6 L Hj dzG j dz BtslsOdzryls(Ddszthdzd3®DOdz dHJ d
OkzlsjdzlsdW ds Oydw 34 dz Y sdz NJd IS LEH' B
1 O2 HOZOd&zzh ¥ d&zOte E L Hjtj CIlsj tc' dz ELH' G°
StelsOdz" YIsOdzH'™ t6F d&zDOdz Hjtej S Y StcdzOtcD O OOT'
OL O2IsOHT .

I i3 stcdwdzr Yy Okljdlsdi¥dtoydw. 1 02HOAO
nHh*d MOEMOY " LHJjt", B lsls' sOdzz Y bpdzj

fO2HOLOdE. 1 "d YO ' §f' LH'C HjWEj2' dz jHE
Bddsj stedv dyr yYtsdzHOdz 4 OMOk dzj &Bj M "tdOk Y

1" dzlsisT YO fMm" LH" € hgh' dgH J to" . 1" dzls
hjgh' BHjt" dz ¢ O2H OOz ndr BHOWDO ELGJ tg]
BINdBE" dH' € BjtejH . J1n"dzslsty yYyrLdiilslsjte 1 O}
IsOdzH Oz H ' 3 D dzj BOMY OtclzH T YORBIsORZOM" L JIs

O21s0tcdz" YIsO2 Otlslsr tcOHT [ 4] .

WD HO2HOZOdEZh T HJjWEj2 dH] CdBjtoy O
Hjwej?2 dz Oftlslsr tkzDO a3 o3¢ ° dzH ' € BJjtedls' dz
Y SODOdZzOOdz VPN D dzj Odzsdeo dqtczfmlsr Y BODHO
f O2HOdZOdzZE" ¥ d&ZOtcD O OtedzOdZODOdz CjWj2Is' dzG j dz
jdzg " L Iz.

DOEZ' fiIsj toH ' BBsH jdz2 H§ . DOk " M LH" C X1
sjMmls' dzjlz nh' dz dGgsHjdz' Hjlz Y Ddgj BSHjAzZ HY Lz

1 O2HOM®ZOdz" o Odz pHiBdJIslsjte Is" L " d3

1. ] ZOHSCs9 ¢. . ldLEezOdzdL Oydw Qd JiozetesL
sB dzOMIsd dJdeW sted3dOyddzdets? B L S OMdzsmisd = Vi suali
Formation of Competencies in the field of Informat®de cur i ty [/ ¢. 1. | &ZOHEC &
4. stBwWCte [/ ) OhdIls-@02§.dz% e Z3ECAFPLd. R AZMO2 H.
2.) ZOHSdr ¢. Il . [ ilBHOIs OCO o] Isd dzlsgjladzdd) @dsF O dz! dz'
OHSdm [/ / AdWttse OV IstdGalzipicEzod @ tpdizdzOn 8 B jj fiy ksdf @ izt
Jeshff.tc@BAdz y.C tsdeV . ([ € Ols j g d@Bskj tdox], dzB 1iAtc cBz® w2 022022. 2
3. stdesf dzj o © [ . o . |l 2dB3Odzd sOtedz” § OMY 4 Sisr C
mMsedy [/ [. dpats sdg@dsY iz g Oorn M. tBLOL O Oded W ¢
Sdds-[EdIs | tcd dzBeztic GL tc O dz.L HGlESE. A @®2A2dA). 2 dz
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4 . | eOds ddzd . ¢. , 1 Q2 BjHJIstse H .

r. s tc
OCkOd dF | koL’ d &jlsH' LOMdIr . uOOL M

dBd
Cd?2

[cr 004.838

buvroétfo¢ wewrrr roded1r3 RIS rsvuvw 9]¢
rodxr o3 fr1r réfuv IrtelrsuvrRIG) O 3

[ dzi EMMdL B O | . b.
B dzO2 " Odz Ols" dzH ODr DHDOL MmOy Ddzgjcuvsuv [ Ocd
402 dzZOEzB j ¢ ¢.r. fMmlskzH szls
coPB" dzO?2 R~ Odz Ols" dzH OD" DHOL OY " Odzr YOteOdzr ¥
Edzdoe jtemdIlsjls', ¢ d&zdzOlsr Y. DOL Oy MisC
[JLBd34 r(DandZHr ddzls j dzdzj €Is (r R) OkzHOtedzO ' fi

OzHOtedRO® THjte' M d2 ) JjBUOEEPIls OR dZz&@&bH OH' 3 0OL ' GG
d30hddzOdzf8 OkzHOted3® ( NMT) Nt2Jdzj e Ctsdzlsg ¢ Mis’
OkHOttd3O OmMOEdO 20B' dzjlIsls' , BuUdz HpMmlst tcdz BOh (
02 Is0Otedz 81502 ¥ Odff) @ lsOHIN@.0 M 3t i3 Ozt , d" MOd
SNtcOdzH Oter (CAT tools), OEkzHOtdROhT™ ZOtH™ 6 Yy udy Mmr
YOHT d2 (Translation Memory) NYpdzj Isjted3d dzsdzse dw
HpdzH' @' d3j dz OZHOtedZO THjt' " d@ 6 B ' LH' dz' ¢ dz 3

Summary: Artificial intelligence (Al) is becoming an important tool in improving translation
guality and streamlining the translation process. Nowadays, neural machine translation (NMT)
systems are capable of understanding context more deeply and producing natural and accurate
translations, which significantly enhances quality compared to traditional machine translation
methods. Other Al applications, such as compasgsisted translation (CAT) tools, are optimizing
translators' work. By using translation memories and terminology databases, these tools ensure
accuracy of terms and consistency in the translation process.

r OmoOdzH" dJdzlsj dzdzy S Isls* w YyBSODOM®RBOO DpDMjt" J
Msdzh Odzr vy Ist Oy dz CeEtc' dzgBjGjdz Y Ddaj ' dzH
Y OMOdzH" ddzlsy dzdzj €Is sy mdzBdzSEe dVW dzOter dz" W ) O
B SdzH ' Y Ddzj Godpjgel "eL,” déijalz e b o o k , Mi crosoft,
mMdwylsr IS m dzsdzse d W dz' Y Odzf Oz "-BY¥ O toxH ® WO dzms
ddzls j dzdzj € Is MOd&zOMr dzH OO L Jtelslsj zdzj to6 d3j dz
Y"esrdzgw Oty Ofmr dzh O O2Yyr dz CeENN¢BOMBEPY 91 ldH
DOLOYMIsOdz B"dz ftetsy MEJ 5rOxdYidijds Ouwlds Y Qgjjor d
YOdzOMr dzH © ElkC jdz ¢Digital Bridge 2023¢&
JdzH'' v 1L Csdetdizkd S Odz" ¥ E fME" nHh'dz 30O0mMOdzH T
ElsCjdz Msw ISOYWEHO yYyMmr dzur [ 1] .

N ddd s w YOMOdzeH"™ ddzlsj dzdzj CIsls” f O2 HOd
BOMSOBOEZOKGDO IsOdzH Ok Y OMOwa@lsoOde Oxf disd &
Edzh j dzj H ' . 1 jd&z" ¢ & B'tc fOttOd3jIstedzj tc 11 €
Yrod3j slsjte Cetemjlskzej bpL " todz' ¢'" dzg w CEteMmjls
YOO Y82 BO2HT, f OteOd3d stedzj eH' W CEfh ' dz' @
HOM sk dzr' w GCEeEteMmiIsC  hilsj te" ted Is° dzH | Y Ot O
ElsC  Lejdz N6 dgilsls'" w YOMOdzH " d dzls § dzdzj ¢ Is ¢
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gqdzh j S dzgj MD2C M DOL OY-HHOdz Q9B g dfHl . Ot

r OmMOdzH" ddzls ji &ztzgzs§ b & (sg Bz ¢ Y " tcOzH®OAc Ofts
‘ted CJSIsj e’ dz tsSter dzH Olz . rR X4%J Orfdzm d@3gd B
Y Otlsr Mr dzhn © f O2HO BEA&ZHT (B"dz CeB' dzj My ,
BSdzOIs" dz) . 1 Oy Otcz IsOdzH OIz, mModzr Mist iz,
I BORBOAdZH W H"t" MIsr OFr dz HDdzg dzH j 2 (wOdzed d
s jteOydw dzOtg) dzj 6" L " dzH§ M jih " dgH' Y OB' dzH Ok

1 116" dzG° Y OB OdgH Odzlz  H BYZO I40 * ddhfy  YE@ M jIsIS IsizHd
OzHOEBO "M' Cndz ElsCjdz MO dz BOWr LHT BT
Moy Odz OEZHIOEROHz0OZd YSOOMH OO BOMIsT Is Oc
BO2 d&zOdz" Mls Y OMOdzH T ddzls j dzdzj € Isls' w OkzH O
ELGjt" Misj tc DCJjdzzHj . R dzj 6 ' L " dzgH j G ¥
BON JdZOdz" v OEZHOttdZO d3j dz S sd@3f ! s Isjtedz’ & OkzH
X" Mrdz YJw dzHj st o, OkHOtedzO® { tetsylyg MY dz
OkzHOtcdBOH OO Isd" dsH " dz' ¢ Cdzlsj CMmislis’ Is 1l M
nor dgzr Otyr dzr BO2YOdzZOHT . [ "dzH ©O2 Bl &3¢ ' dat
O2tcr YN O Otelsr yhrdzry BjtelZHj. uwtds d3jdz Yy Ols
Oy IslsO OEkzHOttdzO®O Y OMOEkZ BOD'M Isr dzH O Y OMOdzH
pdzjzjlsCj dJ. DOLOYMISOdZH O HO CEfIs' dzH ' dz'
OkzHOttdBO MO&ZOMr dzO Y BMOL I dzj i)' L tsts.

1 d2ttsdzHT ¥ d3Oh d dzO dzr iy OGoHi£dts d3Q@ dils\J fdad)j € Is |
MOdzOM" dzgH © Y tsdzH Odz" dzOIs™ dz j W L OdkOdzOkzd b
Y12 jdjt' dzj 2tctsdzH ™ ¥y X J dz° dzj teH Y sdzH Odz"
fMe 2 dzj dsH Bt HS'' d3g 'ddc B O2 dzOdz" Mls™ O sls™ tor ¢ s
BJtd H' . ITndz o yn22yg HDMIsIl tcdz' OzHOtdBO DH
OzZHOLBRBO Yy OMO2 slsr tor ff OZHOtdBRBON " d&zOtcH '™ W
[ Oh JdzOdzr ¥ OEHOtdO xIIDJld;thttts ddzd WOtdjﬂDYhdZOdZJ
mMoylsoOf , ME2dzj &3 Y " tor dzr A3 dz H“terfr] RS
Oty Ofr dzH ©®© OEZH OttdBO IsOBdODd Dt s " dz ¢
BON Jdz2Odz" ¥ OEZHOttd3O Y N2jdzjte' dz" w € j o3 dz
ClteH j dz BstcW sdzsedw dzr vy Y "ter dzf d3r BOtG Is
CJ2H] MELHjH' W &EOD" dzZOMr dz HDdz X J Is L
BJjtolz' a3l i3S * dz. DOLOY ' d&Z' dz2' v d313tew1sdztsc:
ModztD@2 BO2 Ctdzlsj SMisls' € " Or dgH Oter  dBOh d dz
Ydr dH"™ Y IskHT tcOHT . dsdzr &3j dz Y Ol Ots, fd te
dzj 2tetsdzH " ¥ BONddzOdz" ¥ OEZHOtd@3O Y12 j dzd to°

st ! B Isjtedz" € OkH OtedgGomputetassidtedtarislatign
tools) T OkzH Oted3Oh r &ZOtecH™ W Y " d3r M dzO@ MmJj el ' dz
BINABE dH' € Bljls' dz L OBOXRZOEZd Isj -~ dzsdazise d
Y"tcOdzH Otc” dzr W BOVWT IOHOEp®BPS Mo "aZz ( Tr an
f O2 HOdzO d&zlz . bZHOdBO Y OHT OkzHOdRBOh T &ZzZOtcD O
b Is' dzH jtcH' Y O2IsO fO2HORZOdzr f, Y OWO d&blIs" |
MOy IlsOEZDO a3l A3 * dzH € BJtj H' . Htsde” d3j dz Y
cdzsmMmMOted2dzjtc SCpfMm' B X Ddzj OtedzO2 ' Is j te d3d

@]
>

90



Y sdzH Odzz H T YORBSOBOM" L JIsdH", B"d bpDMm' tc]
MOkzOdzOt" dzH OO OEZHOttdBOZOte 1" d BOWr LHT |
Trados, MemoQ fmdwylsr sOdzr 3Oz ¢ s Y
OkzHOttdBOh r ZOGDO CEfljcejdz BNIBE dH' Clsj tc
Bols' dzdzj dz Isd " d3sH®™ "B M " Misjkej, Isjted3d dzH
Dt Y BO Ot MO OH O sStcr dzH OZDO Y ODHO?2 )
Y"teOdzH Oter Mr  jtj ¢hjdz ¢ Oty r dzr OkzH Ot
FOYT'" IsisT Ndzf BHJj G YbpDdzgj ORZHOtdzOdzr W MOY C

[5].

DOL OY MIsOdzH O Y OMOdzH" ddzlsj dzdzj S Is Isj r dats dz
Y Otgy " dzH ' HOd3" f CJdziH" . c dzj dgH * € Ispy " ted
MOy O dz ¥ Oy MOlsr f yYOdzO yts2BO2, BEZOYT ISisT
Yytsdzy jIs' dgH dskzegy BN BE dH' & BJt6dH" . 11l c
Isj ndetsdzse d W dzOte " dz, pf' toj MJ dzj 2tetsdzH ™ ¥ RO
YsdzH Odzgz EL jCIs' Bpofyjdzjdzjten' w B' &' B f
StccOdzH Ote d3j dz Y J CJdzgd dzh " € C i3 Odedw dzOte O
YOLOY Is'" dz dz MOdzH" ¥ Cjw' Mis" Clsj HOM IskzHT v
OLOY Is" dz' dzH j ¢ ME2dzj 2R Is O dizy OB jOdg f
dz' v ydWtedzr vy Cjw Mmls' Clsje" dptlsjBjMm"
jzHr' Is O dzlz Isci.-.dz,lsdzt’sc,‘q’wde)t(ar Okzr Lh O O3
d3®0deOfr] dz HDdz Y jIS ' LEkej CEMR] CIsjMmjt

CEtMijlblkz MOdzOMr dzH © D dzj ‘dz d3
OerdZQH’. sddzlsjL yn2jdjt", <¢j
dz Isll tocdz' Y tsdzH OdzB OdzOteH O | Miskz G j
jdzzh " dzjteegj, JtiSChj YO)JIls' dz €
dz YtsdzH Odgzh ¥ dzOtD O " wDO2dzr OO0
dz dBBsdz Hjtej SCIsjtce BOLOMr dz v"tclz, Is j

3 D dzj YOLOY Is' dz' dz' W WBsteW sdztse Y
“dzH " telz Y Oy j Is. 1 5dzOh OYIsO Y OL OY Is' dz' o
dz2 N N2jdzjteH" Njl' d&zH " tekz, ME2dzj ZH"
detsdzs e W dzOter dz jde@ ' L2 BOWr LHT BtsdzdiOy.
H'C CjHjte' dzj toH" OLO2k ", YyYOLOY &k
SzH Ocdz' ) OwWfr dz Cjwj2ljn" .

Dster ISt dzH " dzO?2 ¢4 dzj, r OmMOdzH ' d dzls j dzdzj
NT ZHOBHT ¥ Is"teDr Mr dzgOdz N dzC jdz ndzjm yYtsmizHC
Otey r dz Y OMOdzH ' ddzls j dzdzj €Is Sl tcH j dz' Bp Is
BOD" dzOdzr IsOBdOd IsHteHj Y jl¢'LEzcj Il ds" "
sMr dzH ©2 Isj n dzsdztse d W dzOte, @B MOdz , Ok H Ot d3(
BOL OdzOte, ME2dzj ZH' Is © dzlz ) D dzj D Is* dzH
OzHOtdBOh " &ZzOtHT W y" B M dz YJjJw' denjls" f, k0O
(RIS W Oty Om" dzH O OkZHOted3Odzr W MO OfMmr d3j dz ¢
BOt" dzh © Y jHJjdz 3YypDdzgj VYBdjls' d3gH" BtsdzO Isl fr
YOWO BjdijME) CEIJjtGEZH]. 1l 5dzOh OYIsO r R Ot
Hd3" Is' OtlskzH O.
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1 O2HOdzOdzr zDOdz pHjBdI 8" L " g :
| Clsls THOB2BEZHYYY ZHDGD O Ot

1.r OMOdzH T d dzls j dzdzj €
sy ter BHOBOMr dz BJ S sk IsEteOd DOL Oy MisOdz t 4 MY
h" ZHjHjGE" ~ 592 yOkzd fmr .

2.0MOBBOjo ¢.r. rOMO

O]
MOdegHr ddalsj dzdzj SIs dzaj €' L Hjte"

3.1 "tefm" dzls Odzts d. [ . 1 4 2tctsdzH " Y BZOM d dzOdz" Y (
BsteW sdzsedwdzr v Jtoj Chjdz SIsjte". uv' dz ypdzgfj OBkHOtAO
4.4l dzj 2 a3 detse [ . & . ¢|ZH®tGd30 YOH'™ dz § O2 H OdzO dzkz
MOy OMmr dz Otelslsr cz. [IsOdzHT Y dzddecodMmisdC O Xy EkZtdOdz |,
5.t sdBOdzese . 1. 1ttsctOBRBds,] e M jujddyj Hdv
fteddsjdaj dzd j. 1 jtojotsH d CtdBBBzddSOydw o Mmtsetcj d3j dz
6.1 j S Odeso O | . ¢. DOLOY Is" dz' dzghy ME2dzj ZH' Is
AdWtedzr' Y Isjrdesdzsedw dzOte ¥ pdzj ddedetse Oydw dzOte, ¢ fpls©

U D04.716

Viduolsdf3 Yrtrroyr rorv v 3m I sffr?0uvr11 3
(tef" &z J & 1. 1., [ ORO®BBjIstsO r.z., dwbkdHjIs
1 Okydzr 2 wkCoh teb @K zOIstse 1 .

vdzde jtemdisils ¢f dteOme, 6. zr BCJdzls, s

st 2'sdERy slsjted § yjd dzj emPEOBPRYPETS | HH S B J

BMdz' dzg j &z OSI| @RS H j dz' dzj U227 BHOMIsr tef Z4Odz Jtoj Y
St dzH Odz Odz' nfr dz' dzd O dz, 4 Odzm, ¢ Mdz' ¢, 34 dz'

fO2HOXZOdEZh " d2 6 MLOtO ptjCjlklsjmikz' djd BOMISOYf H
Wikd€ ydw dzOteH T ste’ dzgH O2 H " . (-OMYAsM e | tzO tdsqf dp @iy d B zis
StsdzH O21IsT dz TCP/ I P. P tc Is Tt tc dz' nOllsOdBOAzOte btclstT t
cdf jtodipls' dzgH' IsOMr BOZH OZUO OttdzOZY4Odz HTTP, W O0O2d

Summary Data transmission protocols in computer networks are a set of rules organized
into the OSI model, which is divided into seven levels. These layers include application,
presentation, session, transport, network, channel, and physical. Each level performs specific
functions, from user interaction to data transféhe most common protocol is TCP/IP, which is
supported by most operating systems. Different protocols are designed for different purposes, for
example, HTTP for hypertext transfer, FTP for file sharing and others.

l St slsjtcde" » Mjlswn fHftoslssSCsd
ftcOoaddzO d Mtsc dzOM j ded W , Ctolstster j s tcjH
EmMstcts2 Mliso[BdC Bd M tlssC sdzr B MY j ydo O Is
d LOMdh jdedzlz® o jod3g pHH @ybc OH @xifdg’dZt di3d EZMmistcts2 fiy
tcOL dz" »n ktotsodz"rn disH jdzd OSI (Open Systen
dmfsdzr L s Ismw  tOL ddqyde | fJteslssq sdzr Hdzv |
oL Od®BSHj2MIse dw.

1. AdLrduimSd?2 bktsejde (L
10 WdLdujmMStsd btsedy 1§t
HOdzdz" 7 s WdLduyjmMeddz desfdls
BifMfteseotsHndy j MdedzOdzr . Clksls
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sfted H] dzVv ] Is, CO¢ Hotsduyudz" J HOdzdzr 4 (1 d O
mMd e dzOdzts o .

Et hernet: [
IzsC Odz! dz" n or Yy

g dazvjls wdLdujmiizs OHK
d
Ldzj Sstedud mMEdJ 2

J H
dzd Is j dz! dzf'" My Isd 2 ( LAN)
CGdzOdzr , Ctslsster | o HMISOE«

Wi-F i (I EEE 2.11) : g sdz s BNy jot
tcOHJBYyoOmlssisr | CsHdtese C Iz md e dzO dzO d f
BJMfcsotsHd » dsCOd dz@ » Mjlsj 2.

DSL, o tsdztf Istq dgdzeth) ¢ d J d Is. H. : ftoslstsC ts
CdeC o Isdz" = MjHMIse 4t HOYJ, 20§ tcd d&3d te,
(DSL) (ddzd -ofdsofefjtdm@dst? Mmowir d Hdzv hdJusStsy s

2. sOdOdz dz" 2 Ekttseojdz §JjtejHOYd HOdzdz A

Clisls kZteseo jdz@ Blsej yoOjls L O tBdOtolzy j ded §
Q9 dzj dzd J fslssCtsd3 H Odzdz n dZzO0 WdLdygj m

oddz dezs f jtejHOYk Wtj2dBtse HOdzdzr = dz@ ¢
Et hernet (I EEE 802. 3): JftgH]dv]ls,
JHOE MY 5 foBoHA dd dzsC Odzr dzr-GH thyj fig W
dia Access Control), dimftsde LEkj dgr 2 HC
PPP (st O"sysiPtesils 5§ & dz, dmyf sdz' L

sEqQc o, sO¢dn ¢ O¢ zZH Odzj dzdz" 2 Hisfis Izt
d dzj ded ¥ .
AC ( Medi a Access Control): ftoeslss¢ 5d
ud HOdzdz" - ) sBh dn mMyjlsjorna fn tc
j Mlse jdedzr 2 HBsMblzy M twOMmf tsL dzOo Odzd j &3
hernet.

3. djlsjos?2 Bkttsejdz2 (Layer 3).

#jlsjots? Ftotse j dz Blsa;u@c;ls LO d30teh tolzls
tOL dzd ydzr 3d MmJ W B d BBJMU Y d o-dff sts pdadf W@ ¢

t
L
d
0

Oﬁ

g
to

~ = KT

g I+
q—lﬁ

CDE:’
T 5

T~ I =
mQ—
mx T

Eg.ﬁ'
<
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Emistcts-§ iIgkziz t§ Ols j dz' . [d2 EftOodzw jIls dztsecduyjm
fOCibtse d &BOthtelkzlsdL Oydj 2.
| P (Il nternet Protocol): 1 ©OdB 5dzj J h

OHtej MOyYydd d &BOthtlkzlsdL Oydd fO0Cjlstso HOCd
bdzd C Oz’ dzzs OHtej MOyde (1 PvRl. d | Pv6) Hdw

| Pv 4 : Rfr]lj-tBGZLtG*zﬂiﬂszSZGHtstr]G, Yylsts L ots
4,3 BdazzdOHO kdd¢Od d' = OHtj Mo .

| Pv 6 : R s-zOL BY Bdz'1j2 8 OHtej MO ftoj HiSM
dzj setcOded yj dedetsy SCtsdzd yj Mlse s z@qcowiwr“ O+
| CMP (I nternet Control Message F

HdJOGcdztsmisd ud M< dn WlzdzG yd?2 mdsd, sO¢ dn ¢
fsHC dzt ydidedw dadzd ftetspdzj &3 ] GZOth cklsdL Oyd J
] eBlstsC 5dzf BOteh tezlsdL Oydd: v O0¢dyJ i tots
nformation Protocol), OSPF (Open Shor
rotocol ), f sdi3tse O Is BOtch tczlsdL OlststeOd3 ¢
jJtejMmr dz€d f#O0Cjlstso s Cthkzfder &3 Mj Isw ds.
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4 stcOdemt stelsder 2 kZttse jdzr (Layer
stcOdemy stolsdz’ 2 kZtetse jdz@ B M Jjydoe
IZﬁjIStGGdZJdZ»CfJ shdets¢ &BiYHE EfMlstets?
H H Ojl d ftejter a0Ojls Mtsj Hddzgj ded W
nsmi ssion Control Proto
Cslstster 2 B J MY j yde Is
fstewHC). [d2 tsBjMmfjude
(Dadzjdsz fssCtsds d fJtjcectelzL
2, btijBlkehdrn o MsC 2 diO e Q det
dzy S stesdzdzOVY Y syYysO© ( SMTP) (d
1tgtslstsQde UDP (User Datagram Pro
MsjHddzj dzdv, Ctlstster 2 dzgj cOtcOdelsdtclzjls H
Jdz B" Mistej 4§, yjda TCP, dzes dMmfsd L] Ilsigw
dzOH j Y desfyisd, OSCdr C0O¢C fsbsots] odH] s,
5. wjO0OdMtser 2 Bktetse jdz2 (Layer 5)
4J Odzmtseor 2 Lktetse j dz slso j yojls LO EZftOo
 fteddzsy jddvwdsd. [ dz EMisOdzOe dzdoe O] Is,
E Hokd3w EmMlstets? Mise Od3( . Net Bl OS- ( Ne't
sCdz Mj OdzMseo sGets bktetse dgv , dmf sdz' L zJ d
Wi ndows . RPC (uvHOdzj dzdzr 2 o' L B89 (tets
Ols wWizdzS ydd d dzd ftesyj HEZtGT dzO Zz +
e HJdzj dgdz" J o ydfdzj ded ™ .
S/SSL (Transport Layer Security / Secure Sockets Layer)
stsctcOW dyd M dJ fteslstsC sdz" dimf sdz' L iz §
U4 udddvw Stdat dHj deydOdz detsfplsd d yJ dzsfl
6. vttse jdz@ HtJHMISOodzj dzgdw (Layer 6)
Licse j dz ftocj HMIsOo dzj dzgdw slseo j yojls L O
fsdgw Isdzr 2 HtedC dzOH des gz Etetsodzse . [ dz tsBJ MY §
My Olsdj HOdzdz =.

©

§Fowmagg
5"!‘ I—m'xx

T

TE O OF™

G- 0O,

F
S = " F I I

ASCI | (pdBj ted S OdzmMCd?2 MisOdzH Otelsdzr 2- € tsH
MsOdzH Ols CsHdetso OdzdWY MdBBo sdziseo HdzW Isj € Ml
JPEG, Gl FeatJOWd\WhWG) MSCdj Wsted3OIlsT | dmt s dz

CsHdBo OdzdWw o dL zOdz dz@ = H Odzdz" = .

TLS/ SSL: uv0O¢y,j tOBtslsOjls dzO 1 Istsdz kZtotse
BJLEYOMdzs?2 Mmew L d.

7. 1tdS$ dzOH dats 2 IztGISSJdZH (

l1tod € dzOH dgts? EkZtetse j dg 5B J
md s+ s, Jdz tsftejHjdzv]ls, (SN0
fnd Bld

HTTP (Hypertext Transfer Protocol)
fJtelJHOMQEc®Odgzdy d HOdzdzr = ots I Mj Bdodzs?2  OF

FTP (Fil e Transfer Protocol ) : t Is
dmMfsdz LEj &3 2 Hdzw f jtejHOYd WO2ddztse d3j yHE

Layer 7)
MY § sdzo OF & O ljdels)
¢ f csG tc Odgdzdz’ J
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SMTP ( Simpl e Mai | Transf er Protoco
mMetse M jdzd2 { dzj Slstetsdzdets? ftsyls'™ d&@BiyYHE Mjtco ]

DNS (d4dfMmlsj &30 Htsd3j dede" = d d3j dz) : l o] SB
OHteJ MO, ttoLoatdvw bkMstts2MEa BBRBY § tkiz @33 ‘dzd
IP-OH ] Miz.

SNMP (Si mpl e Net wor K Management P
i cOo dzj dzd W My lst &, fsLotsdvw ZHOdzj dzdzets
EftcOo dzw Is+ d o3 .

s MBS dMysd L so Odedets? dzdlsj 6Ok T

1. tesfilsr &3 wiLr Ctsd3 sB HTTP [/ / iMabd4. [ § i § e dz
https://habr.com/ru/post/215117.himp OISO HEMIskzf ©: 28. 03. 2022

2. Domain Name System (DNS) | ANA Consi der
tej Mz ©72]0.0 8 . yddz HtsMiskzf O: https:// daf ®@tsi©a c k

td
HsMskzf ©: 27.03.2022
3. d4lsj ¢ fosssSsdkzss TCP/ I P [/ wi ki pedi
https://ru. wikipedia.org/wiki/ TCP/ 1P/ (H

cfr 622

3D flrcf?rrorw 9ffrérvr3gn ro¢7¢ 1613060 0¢

[elsO2 .1 ., 0ty 0Odz 1.v., cdLy . 4&.,
Or dz@ d&sd »islsps ., ODO Y lkzhr | Okt L B
fdpac ydkdoeepcdlselsi, zr d&3¢edzls y., DO

PeL b f3e HOdzdzets?2 MisOIs! | e HMIsOo dzj dzO d dzv stc BOY
BsHj dzdtetseo Odzedwy o tOL dzdyder = B ZOMIsW 7.

Summary This article provides information on the importance of applying 3D modeling in
various fields..

3D WtsH BdvdH jBOAZOdzH OdzH " 6" &ZDOdz B ODH Otcz
CERRj ' d3gj dz tsBi jJCIs' dzg' W dzgj d&3i My BJISIS" W 1uh E

3D BsHjd HjOYYWIsER dspBl'jSIls" d'w oadL kO
¥ OMOokz. I "dz Y ODHO2HO &sHJ dz dzOyY Is D dzj a3
stsdz" Or dgj dz HjtejSCM' L BtdZET HO &I &GS df 1] .
¥ OdzOOMIs" elzH O D dzJ Dtels Il te dz' MOzOzOteH © Y C
ZHOdzzHT W € j2B' 6 YOWO BODT
A

A

BSHJd HjEH® YT

1. [ JiHdyddzO Ddzj HJ dzZhMOkzdz" ¥y MOY IOk

rJCJ Bd HdyddzOdzr v B" 2" d&3H Ots: 3D BOM" {
J g &h JdZ'QISJtG'dZ dMeity b trf, NdSd o d
~nJkztee dw dzr Y"tcOdzH OteHT Y OMOE nh ' dz ytsdzH C

risfr]u’OtGdzOlz ybopdzy BYT Iskz: SteG OdzH OtcH " W, |
BEd Clsjtc' d2 w 3D lIde' dzj te' HDt' G jtodzj tcG j
BN dgE " dzH ' € B Jted H' Y¥Ddzaj tSdzOtHT &3 Hd yd dzO
fO2HOdZOdZZ DO BtsSdZOH' ( MEtejls 1) .
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bl BDl BSHjd Hik &jHJdyddzO MO&LOM' d

O Ztolz dzOtoH T BBHj dzt H] Iz HDte' G Jjtedzjtc 3D
SOz tdzOter dz" W Ok'" sy 2 dzOter mdwylsr’ ClltoH j dZ
nh' dz Yy tdzH OdzO O&zOH T B"d&Zz HJOGcdasmisds O
CERJ SIsjMmjH" .

2. rOMOdzH" ddzlsj dzdzj €Is ¥ bpdzj BOMN ddzOdz" Y

Al CEdRj 6" d&3j &z 3 D dzr MOdzH Oter dz Yy "tk N
BBHJ &z Hjte" dz Y"tclzDO Y Ddzj BYISO2 zOdzH' lzD O
Q9 Istsd3ts B d dz! Edzj cC D' B 3 D dzj Is* fIs” fmp dz
Y OYMOtlsOHT [ 2] .

z " dzO2 " Oded BOYJ W ¥ Ddzgj -HEBBOL &D dzHdBSH Y tztc b
B'tc' CIs' oz ) tsDOte’ Moy Odz Odzd BZOYdw dzOteH ",
VR/ AR Yy d&3h OdzOte™ dzO OtedzOdzDOdz OtedzO?2 ' 1
BjJtjJH", d&@"dzHO bptc tsBi jCIs Ctdalsj SMlsls® j MEC J

3. [-IOdz" ¥ NpDdzj BJHJO

l qtelszOdzHr Ybpdai CJjWi2l’' dzejdz hrdznry (\
AR 11h' dz d&3OL d3" dzH ™ mMsdz" w " h ' dzH § B J 2 daj
3 D dzj RBsHJ dzt H] EZH' Y OMOoOk I hy'ndedz Blgjjd2fipgtdats ¢
odlszOdzH™ Ddzj d3H J 66 4 J dzz H (@O 2051l &3S * dzt

ubtcj-BD2 dssH jdz' Hjk VR ypdaj AR 11h' dz
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Addzi dsH j to azd dz
BsHjdz HjE d&jdz €
Cd2 §Citedz te dzd
" slsstej Odzdmi' ¢ ¢

dzd 3Oy d W dzODs : O dzdk A Qlisste(telzia
JIsEH" W LT Y Is] - dztsdzisc

CeEtc’ dz' Misj te Y OMO2HT .
2 ¢ jtodzj 6 d3j dz OtedzO2 " 1 W

4. ¢olssdiBsBddzr ypDdzj Ol tetsOOtr " Edzj 6€ DM

sl sdzj dzlsls j oD Bsy FEZOLZPZ: O8Istsdise d dz! H j (&
CJagj dzj o' W Cl3f tsdzj dzlslsjte’ dz 3 OmMOE nh * dz Y
IsE d3J dzH j sz G § ) D dzj HDdzH ' €I’ Y OY MOtlszo O
Ot eHddZOBJECOdzr , YO " fMmM"LH'CIs' xYpdzgj BOM
CEdRRI SIsigMmiH" .

dbHHdIsdols'" IsjDEz@pst dv zOBkz3CIltcH j &z BE
FOyrIls fjdz toj mMkzteMisOteH " Ndzj dgH J 2 tsls™ tor ff ,
h" DOtelzDO I ABE " dzH " & B Jted H " .

5. CCiztcedw ypdzgj Is"tcOYIsr HORE

CCtdzsedwdz Y BB dedtisHsjtcdf'decj: tc* 3 1 Sty 112 j dzj
Cdzd B3OS w ELGjtelkz" d2 W bpDMjte" dz L jtelslsjlz xb
Y BdzH Odzr dzOH ™ . [T MOdz , M 1 CyNn2jdzjtc’ dz
BsHjdz HjEZ 1uh' da

[ Ol jtedOdzH OtcH" DI ORMWYOY eWHY G 3y Ddzj d3ts
EWHJ decj dz BOIsjted OdzH OtcH T Isd " dgH " f O2 HOdzO dz
sSOL O Edz dBH jtoH ™ ) OMEzme@ Isd3IBES * dzH * € B jtoj H '

sl -BDBSH | & Ggdsedy MO&OMT den O

5. U"lsrdzlz sOk Otc dzOter

s jwh jdzejdz DeEdgsh Jedzfne j 23 L jJtoe j todz' € B" 2T
J O0CMmj MMhkOtcdzOte B tsdzfmr dz, sOf i tor ) B
DO BN BEMEW.] & 4) tcj H'
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skt j-BDHRtsSH jdzr HjE Ljtedjtedz € B" 2" d3H Ot

) eslsslsdflsjlz 3D dgisH Hap'L IOP Wz d3j3dz 3 OWO E 2

ftoslsslsdtflsj toH YT dzH O Y OMOEZDO ) D dzj ts dz(
OdkzH" dzH O )" &ZOZDO I &S dzv' & BjtjH [ 3].

7. 1"Myokdz yIsOte 3pdzaj Ibktedmls' € ddzH kzMmls

Jq’telsIzGdZHf 1 CMDEztglgd y d&zOtej & 3 skzted mils' ¢
" Oy 02 d&ZOtcD O 3 D dzd sOtcd r d stc” dzH Otc D O )
f O2HOdzZOdzr d&ZOHT , B"dz MO2IsOLCDO yYOhTr YIsOdz E

s Otcdnd dz" MOdzH OteH T YO2IsO y"tolz: DOtenr j
BSHj &z Hjte' dz2 j Y4 dzg' dz" MOdzH Ote B3y dz tster
f O2HOdZOAZOH ™ sSdzOteH T sdzOteH" W MOYIlsOdzlzr dz
BtSdzOH T .

[ ZO2D @sH B Hjk &IBS dH Skjte’ OHO®
NOLOd&OKL" &z YO&RIsdls &z SjW' t6j S Ypdaj OcdzzOdz Lk

1 O2HOdzOdz" zODOdz pHjBdjlslsjte Is" L " g
1. [ Bd&zOMIsd f-RkEegy dzff tztE® Odw [ Cdzj CIstetsdedz 2 toj

fsdzj L dgts L dzOlsy 5 dedr. URL http /' |l www. k5. by.
2. 1V jlsj dzd dei3ts @ J dzchte ts 9300dzd § sHk efttactshifjdspts 6 2350 165 i ¢
s Oszydlisy dz2  / -fo..:5 .1 [As] SlitekABffy., 2015.

3. skdzOeddz, 1.5. ¢ClskzOdz dzesjy dBsSHJ zdtetso Odzd § ,
(+CDROM) [ 1. 5-] .skde@dsdideB Zt6395¢c.2 02 1.

slorvuvzd s {ffuorRrRsOARCS Ot

[ MY Odetseo r . ¢., 0O02dkOE 1 .[(., ¢dzOtcBO2 3
Or dzr isd YiJss pC &y s@bO | Okztcr LBOjO sS. 5.
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Summary The article discusses information about quantum communications, their
importance and advantages. This phenomenon and quantum communications based on quantum

98



keys offer a solution to create virtually invulnerable communication systems in which any attempts
to intercept or interfere with information are immediately detected.
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Summary: In today's world, where information technology plays a key role in business
development, corporate information systems and networks are becoming an integral part of
successful business operations. These systems are complex infrastructures focused on efficient
management and processing of data, ensuring the continuity of business processes and increasing
the overall productivity of the company.
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Mobile technology and apps play an important role in improving quality of life,
making everyday tasks more convenient, accessible and effigieritoday's
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smartphones and tablets are becoming powerful tools for different aspects of life,
from health and fitness to time organization and personal safety. Consider the key
areas of mobile technology that can significantly improve quality of life:

1. Health and fitness 2.

Mobile fitness software: Apps such as MyFitnessPal, Strava, Nike Training
Club offer personalized workouts, diet plans and physical activity monitoring. These
apps help track steps, calories, workout intensity, as well as track your physical
progresffigure 1)

) na

Figure 1- Mobile fitness software

Medical Apps: Apple Health, Google Fit and specialized medical apps (such as
Medisafe for medication management) allow you to monitor your health, monitor
blood pressure, blood sugar and even sync data with medical devices (such as blood
glucose meters or heart rate monitors).

Telemedicine: Virtual medical consultation applications such as * * Doc+,
Teledoc, allow users to receive medical care remj@klyhis is especially useful in
remote environments or in case of urgent need

2. Psychological health

Meditation and mental health apps: Programs such as Headspace, Calm, simple
Habit and Breethe help users reduce stress levels, improve sleep quality and learn
meditation, breathing and relaxation techniques.

Mental health support: Apps such as BetterHelp and Talkspace allow online
consultations with psychologists and therapists. Mood tracking apps such as Moodfit
or Sanvello are also popular.

3. Time organization and productivity

Task scheduling software: Todoist, Trello, Microsoft to Do and Notion help
users organize tasks, set priorities and keep track of deadlines. These tools can be
useful for both personal matters and teamwork.

Time management: Timmanagement Apps such as Forest, Focus Booster or
Toggl help combat procrastination, improve concentration and manage time
effectively.
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Goals and habits: Apps such as Habitica, Streaks or Productive help set and
track longterm goals and develop good habits by providing a gamified approach to
motivation[3].

4. Education and setfevelopment

Mobile courses and learning: Apps such as Duolingo (for language learning),
Coursera, Udemy, Skillshare and LinkedIn Learning provide access to thousands of
courses on a variety of topics. Helps develop professional skills, master hobbies or
explore new areas of experiisg.2).
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Figure 2- Mobile courses and learning

5. Financial Management

Budgeting and expense tracking: Apps such as Mint, ynab (You Need a
Budget) or Money Lover help control budgeting, track spending and plan financial
goalg4].

6. Travel and navigation

Maps and navigation: Apps like Google Maps, Waze, Citymapper help users
navigate the city, avoid traffic jams and find the best routes.

7. Personal space and security

Home security systems: Apps such as Ring, Nest and Arlo allow users to
control video surveillance, doors and other smart home devices, increasing home
security.

8. Environment and sustainable development

Green habits: Programs such as Oroeco or JouleBug help users track and
reduce their carbon footprint, improve energy efficiency in the home and support
environmental initiatives.

9. Social relationships and entertainment

Facebook Instagram, TikTok, Snapchat allow you to connect with friends and
family, as well as share interesting content.
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The major modern programming languages are divided into several categories
based on theiapplication, popularity, and field of Ud4¢. Here's a list of the most
well-known and widely used programming languages today

1. Python

A high-level language that is known for its ease of learning and functionality.

Where it is used. In webevelopment (Django, Flask), data analysis (Pandas,
NumPy), machine learning and Al (TensorFlow, PyTorch), scientific computing
(SciPy, Matplotlib), and task automat[@h

Advantages and disadvantages. Easy to learn and read code. It has a rich set of
libraries and frameworks, which makes it a universal developer's tool. However,
Python is slower compared to some other environn{égts).
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Figure 1i Python interface

Outlook. Python has remained one of the prevalent languages over the past few
years. It is expected that Python will continue to evolve and remain popular in the
coming years.

2. JavaScript

JavaScript (JS), created in 1995 by Netscape, was originally designed to add
interactivity to web pages. Over time, it has become sought after in the development
of web applications and even sergmie application$ig.2).

Where it is used. In web development for creating dynamic and interactive web
pages, including client applications, single page web applications (SPA), web servers
(with Node.js), games, mobile software (with React Native and lonic frameworks).

0@ Mancy - REPL{O)

[1, true, 'mancy', ()} => {}, { app: 'mancy c AV E ] I LY D@
Array[5]

mancy

¥ Array[5]

v function() {}
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¥ Object {}
Anfe{*JavaScript REPL for fun &

undef inec

warn{ "JavaScript REP

Jdog([1, true, '‘mancy”, () => {}, { app: 'mancy’ }])
ndefined

Figure 2i JavaScriptnterface
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Advantages and disadvantages. Widespread adoption, rich web browsers to run
it, and an active community. However, there are disadvantagesdikebvious
typing features, difficulties in working with asynchronous code and security
vulnerabilities.

Outlook. JavaScript continues to show steady growth in popularity due to its
flexibility and versatility. With the development of new standards (e.g., ECMAScript
6 and beyond) and the emergence of new tools and frameworks (e.g., Vue.js, React,
and Angular), JS remains an important tool for developers around the world and
continues to evolve to meet the demands of the modern web.

3. Java

An objectoriented language from Sun Microsystems (ed.: later owned by
Oracle), created in the early 1990s. It was originally created for writing software for
interactive TVs, but later became widely used in other areas.

Where it is used. In web development (using Spring and Hibernate
frameworks), mobile development (Android), creation of corporate applications
(server solutions based on Java EE), scientific computing and game industry.

Advantages and disadvantages. High code portability (ed.: thanks to the Java
Virtual Machine), extensive standard library, security, scalability and a developed
developer community. However, critics point to the relative slowness of code
execution compared to compiled environments and the complexity of the
ecosystertfig.3).

Figure 3- Javainterface

Outlook. With new versions (e.g., Java 17) and an active ecosystem including
frameworks, development tools, and thparty libraries, Java continues to be a
pervasive tool for developers.

4. C#

C# (pronounced ARnCee Sharpo) -orested a p
language from Microsoft. A key component of the .NET Framework platform.
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Where it is used. In Windows application development, mobile software (using
Xamarin), web development (including ASP.NET and Blazor), gaming, including
Unity-based games, and various enterprise prodfeyas.

Figure 4i C# interface

Advantages and disadvantages of. Integration with the .NET platform, rich
standard library features, modern constructs (e.g., LINQ and asynchronous
programming), and compatibility with Visual Studio. However, C# is limited in use
outside the Windows platform, which is a disadvantage for some projects, and
requires a .NET runtime environment to run applications.

Outlook. As the .NET platform evolves and new versions are introduced (e.g.,
C# 10), C# continues to be a sougfter tool for Microsoft developers. With various
innovations and ecosystem upgrades like performance improvements, Al tools, and
machine learning, C# continues to capture the attention of developers and remain a
key tool in the software development world.

5.C++,

C++ was developed as an extension of C with the addition of ednjectted
and other higHevel featureffig.5).

Figure 5i C++ interface
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Where it is used. In the development of hpgrformance applications
games, graphics programs, financial applications, embedded systems and OS.

Advantages and disadvantages. High performance, richness of features, support
for multithreading. However, due to its complexity C++ requirdseper
understanding and experiefigle

Prospects. With the development of technologies and emergence of new
application areas like machine learning and artificial intelligence, the demand for
experienced C++ developers remains stable.
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Summary: Machine learning is a technology capable of transforming the approach to data
analysis and decisignmaking in a wide variety of industries. The article discusses the basics of
machine learning, starting with the definition and key features: learning with a teacher, without a
teacher and with reinforcement. Examples show how machine learning improves healthcare
processes, helps predict financial risks, and optimizes marketing strategies. The article also
describes the process of creating a machine learning model, including data collection, model
selection, configuration and deployment. The conclusion highlights the prospects for the
development of technology, which is likely to become even more integrated into everyday life.
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SummaryThis article is devoted to the development of an interactive testing system for
employees of the enterprise. The application makes it possible to complete training, create test tasks
and pass testing.
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SummaryBig data represents a key technology for modern organizations and industries, as
they allow us to extract valuable information from large data arrays that contribute to improving
processes, making informed decisions, and creating innovative products. However, as the volume of
data increases, new problems arise, such as safety, quality and efficient use of data, which require
new methods, technologies and specialists. The article provides information about the main
characteristics and possibilities of using Big data Technology in various fields.
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Summary: This article discusses active teaching methods critical thinking, collaboration,
and the problensolving skills needed to succeed in Computer Science.
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Summary:The article provides information about the benefits, opportunities and skills of

artificial intelligence in modern educational areas.
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Summary:The article presents the levels of development of sustainable and scalable cloud
architectures for startups.
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mtsB " Isdw d&zd , 9 Ctbktster » Mjteodmr oL OdBHJ 2
COYHBRE MittodmMkz &GOMhIsOBdtse Ols! v  dzj L O9 C

{ OMY ted Hjdzj dede” § MdMmlsg d3’

RMfsdz! L zZ2Isj Milsd HtsMIsOeaCd Cdsy dzlsO

d dzd Googl e Cl oud CDN, H dzw Cihdtese Od
dzj f sftej HMiIseo j dedets?2 B dzdL sisd s € tsdzj ydz n
s dH Odzd W d z dzz yh 04 Is tcOB sls Iz fsdz L s9 Ols
ftod dztsy 4 dzgd v = .

4. eMmMejHslssy! Isjim! d&O sfksddddLr ©Oydd L O

dlsOtelsOf r H ts dzy dz 1;|’1sd3dz,q’lsJ s MmMoetjd3d B
LEBdtsddud mMed L WwwjCisdody n tojhjdd2 ddgj gl
MtcjHr dsekzls B"ls! 1 CsdetsdBdyjmecd +WWjiClsde
dets tsdad SOCY | dBsckls MisOls! Hstets@ sfylstsw h ( d
dzj MCtsdz €5 MistcOIsj cd?2:

RM{sdzr LE2Is] LOtjL jtoadiesoOdadzr j d Istsyyj
Il &3 Mlsts Issets yYlstser f sdzOe OIs! Mmw &zO0 ¢
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It oL By dsmisd dmMftsdz LEz2Ij BjMMjtco j
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fsLosdzvs s S zZOydoe Ols! Istsdzr S5 Ists or ydmdzd k
dmfsdzr L zjIsj, Ylsts HJjdzOjls dr tsyj dz 1 CscC
gL di3j daw s h ddsdmw tOBtsyddd dzOcttkzL ¢ Odkd.

VitcOQodzj dzdj R~tcOdzed dzdh j 3

MmicOdzdlsj twjHSB dMftsd Lizj ik j HOdede |
( dz0ff ted 3 toc, AWS S3 Gl acier, Otcndo rtcOdz
Azure). RMftsd L2 §ftddlsdSd 3dL dzj dzdztsa
fjtojdgjh jdadw MlsOter 7 HOdzdz R[]l Btsdzj j HJMJ s

{Isfmdziydo02lsj d sSfbddBdLdtelz?Isj

R sdzr L2Z2j tB&OYd j ddhistezdkj dalsr  d3t

Cl oudWat ch, Googl e Stackdriver d dzd A
dmf sdz' L 59 Odzd W o Mztemse d EmMlsOdzse € d { t
dzj HoMIsOlstsydesdz dMmf sdz! L s9 Odzedd toj Mztcmtse .

fdekdzvtcdzs fesmMdB3OlIstcdo ©O21Isj Meatsd Myd soO
d dzmistelz d3j dzls ' Ef tcOodzj dzdwvw L OlsteOIsOd3d, ftcj H
( 2O tod d3J tc, AWS Cost Expl orer, Azure C
oL sy desMmisd + C sdzesdzd .

5. [BiMmMfjuy' Isj BJjLBYOMdsMIs: d MmMtstslse jls

1 jL s Offdzts s Hisdzy d&zO BT Is! GdzOo dz &3 ¢ to
56 tc Oded YJ dzdz" o3 tej MztemOdd . vilsts2 ydoe Ow
Meslse jIsMiso tso Ols! fJjHBO " i3 stsH O sB
L Oh dIsdIs CtsdeW dH § dzyd Odz! dz" § H Odzdz" | d
mMeotslse jIsMisokze h dd3 destcdZOIsdo dzr d3 OSSO ( dzOY

VL te@o dzj dzd J dHjdsdWdSoOoydqj?2 d Hhiskzi
fsdzdIsd ¢ d | AM Hdzw C 5 dzls to 5 dzw HsMiszf © ¢
dZzOd d34 dz' h d n ftcdoddzj ¢ d 2, ftcj HisMIsOo dzw W ]
dzj sB - BHJ A& J tGOLtGJthZC[W.

zdWtctse Oded j : vBjHdIsj M, Yls ts oMmyJ (

L Oh dWtctse Odg fted ~rtcOdzgjdzdd d fJjtjHOYS. r
hdWttse Oded v, sO¢dJ Co¢ AWS KMS ddzd Goo
sBtOBtISCd Cdz¢b yj?2 "PdWittse Oded W .

djlsjooOw BJjLGBSYTOMdsmis! : RMfsdzr L2211 9cC
fsHmJ Isd d BicOdzH d@zOkz 4 ter H dzw gL sdzw ydd
B Mfjujdd” BJLGYOMdESY Bz 58 BEHO dzH @IsLbaBdREJ]
VPN ddzd yOfmlsdz j Mtsd Hddzj dzd W H dzw BjLtSY
dzsC Odz! dets?2 ddeW tcOMlstczCIskztets?2 B &ZOC 5 X&B.
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1. 5 IbtcjdzHtse © tBdZOMId ttBd&OYd = o' ydMmdzj dzd
moOBte [ MO2AIs] . t4Jdd3 Hsmskzi O: https:// habr . com/
2. sisuQOtstsaO, 1. ¢. Ujnmndzdzsedd B d&ZOYdzr = o7 -

HdzZw BERZYyoOs hdromw 5 dZ2OftcOodzjded® tsHeBlssaCd 09.
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Summary:This article is devoted to the creation of software that automates the collection
and processing of orders of an enterprise engaged in the manufacture, repair and sale of furniture.
An automated information system for furniture production has been developed, which includes a
mobile application.
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SspDte" B3y Odg" dzr [ ., rOfdt r. a1 ., 1 0OIMO
0" dzf B3 NIBOFYMYte,j ffplst.O0 Olsj dzr [ JCJ B0 ¢
[dpac ydzdeepcdleli, zr &Sedss Y., D

PelL ¥ e : ) H O dzdzts 2 MlsOls! | tcOMmMmdiisistej dzO  d daW
dmSkmmise j dadz" 3 ddzlsj dzdzy CIstsdz d Sl ¢ Isjtetsdz, drm o
Summary: This article provides information about the relationship between artificial

intelligence and computers, their importance.

[ OfOdzH T g-gizls gz dzdz jSCslel ¢ ¥ IS j toH ', B sk
OOl S Odr v N12jdd OHOB tojls' dzhnj MO&O
sjhidsdsedy, HDd t8j§& 0O22mMOYy R dalsyj@zdzjtEds O

CEdRJ Ch° tcsBBISISOtcHT W Oted3Odzr Od&zDOhMyYyr CBd
fO2HO BESAZH' .
r OmMoOdzH ' ddzls j dzdzj €Is ( Adl B " dgD oL Ctsca3y vy

b H jdzd J Isls ' 0" dzf dgHTr YbDdzgy IsjrdzsdzsedWw dzr y
B'-Bg tc' d3j dz Is" DT L B O2dzOdzr Misr -y OB zZOOMH, I {
YOB'™ dzH Oz, sY'"r Iskz 3 D dzj d&sp j dzj dzj toH ' h jh

gdzls j dzdzj CIs" dz YO) jIs jljls' dz sOf i tcd3OdzOtcH T
OQtcdzOdzDOdz ddzW steRBOISJEC O MOZOMr [ 1] . stdif ! & |
" drfp " Mlsi?2 0OdzOIsr dz Of f OtcOlsls™ vy Y "tcOdzH Ote
r OmMoOdzH™ ddzlsj dzdzj € Is § jdz Stsdi3f s IsjteH' W E
sl slsjte Al dzj ¢ " L tej Is' dzH | : ¢ szt ¢

Y Olslsr yIst oz Ypdzagj f O2HOdZOdzz 1h " dz2 EWH ] jEZ Y
JIsjH" . 10dR30dz20Ezd Al OdecttcdlsdidH jtc' Y EZOIIsT
YT dzH Od3H Ols Iz nHh*“dz cteOWdSEOdz Yy ftesyj Mitste
Codiff+ s Isjtedzj tcHj Isd' dgH ' ster dgH OdzOIs™ dz 1 dz€ §
dMiflsjlzdjteH” YO3Jjl JlsjH' .
s+ s Isjtodzj toH] ai syrilskz: ai Hjtej SlIsy
Cod3tf + 8 Isq wdzjdtc f tesyJ MM ylitcjls' dz § dzOls W stc dzO
NJdzt dzjte (lsjtejw sSYrilszurw dzgjcé' L") ¥ Olsls™ T
YO Jdls jIlsjH". 1"dz Is"tcDrHO Mz jteCsdif s lsj
Al Ijrdtdiktsedwvmr drv O)rttO®OM BEA& 6" dgj 0O3F
Al BODHOtdzORZOdzZ' ¥ Y OMOYyIsOdRzOMr : C i3+ ¢
B3¢ " dz BOOHOtedzOBOdZzZOtcH ter dzgH O2 HT . 1 " dz E

[ Oh zOdz' ¥ YT kk: &"dHO Ctdif' sIsjte I & j
Btsdzy Ok dzgj 3j My ' Clsjk Nh' d d@BsHjdzt Hjte >y Of

sjtjw Y’ kk: CjMmSC " dzn' sOdzkz,  fE 2 dzj |
Bopfmj dzj dzj ten® M jhE uh'dz Cef YOBOIIr dzj 2t
Isp " dz.
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Lotsdzte yqw HOdz hOB'" SlIsOdzoOdz Ispf" dzH jt& Oty ' «
3o mj dzj dzj to* dz " jhjnH" .

1] Ot Ocedzj dz* H' jMifljkz: DOL' ' L OBOAD’
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OdzOH T . I "dz y"ter d&zor d&zOte B tc EZOY'" IslsO GCE{|
BjtcjH', B"dz jtejw BY' bk OfMm" tcdzOdzOtcr dz t

stsd3tf ! s IsjtedzjteH' Y Jjls' dzH' tezH jcE' Al ftE dz

§t5d3UJBIthdeJtQH‘ BWUISO2 zZOdzH ™ oIz : Al ¢ ¢
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Rdzls j dzdzj CIszOdzH T s jteOydwdzr Yy NI 2§ dzj to:
J to Y OHIsT | ftosyj MmstoH T ) D dzd B OM
ZzOdzH " OH " , MBdzr B dz Y OlsOte § O2 H OdzO dal
J2Mmis’ sdzr W YOOk dzZO B Jj 2" BHF2H' .
ZzOdzzhr d@3j dz EL OO bDtej S jlslsjMmjls’' dz 3 D«
Msikey CEBRBICIsjMil" dz HOE" MIsT y CEM3d &N " .
s+ s Isj todzj toH f O2 HOdZOdZzZh r DO B J 2 ' d3H
dzj &3j MJj Sl dgH j dz' CIs° IsOf M tcdzOdzOtcH T Q9 Is s izO
d3' dyj'Ldzy ' 3y dz2 Y OdzOkz"™ dz IsOdzH ©2 OdzOH T . [
Codtf + 8 Isj todzj to' dzH j f O2HOdZOdAzZ M 7 dgr "NnN2tjlsy
Y Sd&zO2 dzr Y"tOdzH Ote d3j dz B ODH Ot ZOBO dzOteH ' "o
dolssdets dgH * ¥NnN2jdjte &kjdz B BIslsOts: ai
Qo lstsdssB d dz' H ] to, HtctsdzH Ote Y DdzJ tSBEBISISOt M
YsSdzH Odzr d&zOH'" . Al ttsBBlsls' W yYLODOMd " d3j dz
sls' tor ff # j dzMstc dzOtc H O dz, CORgj tOdzOtcH Odz X D
IsOdzH @2 HT [ 2] .
r OmMOdzH"™ ddalsj dzdzj SIs 3 bpdaj JjMifljlkz yYEOIsT
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n2jad
VUis 0?2
dzls j to W
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Ndz¢ jdz HjtejCIsjte Ybpdagy Al : Al N dz¢ § dz2 H J
B J dzfng dzH Y sdzH Odz" dzOH ' (Bi g Data). 1 "DOC
Bidzy Od3H ' RBsHJj A&z Hjte YOMOLkz, Hjtej CIsj toH ' G
s mndzgsdzse W dzOte € " teJH" . 1 "dz Jtetsyd MisjtcH ]
hjhikh tedz Oy OtcOHT .

s90dzslsry JMmijflsjkz ybpdaj Al : BtsdzOh OY Is C
O2s0tdzr YIsO?2 ELGJtls] OdzOH ™ . So0Odzsisr Yy d
CoOdzlslsr vy C®Rf! ¥ Isjtedzj o 1dzC jdz CEdzy dZH j G
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DOL ' ¢’ EOYrlssO CoOdidslsry JMmiflkjk L jtlsls,
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rJ dz' dz' € JMmMjtljk 3 D daj B" dzlslsr Is § ~ dzt
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f zZOsW stc30dzOtc Al BEsHJ A Hjte" dz Y"tlzDO, sY
Y"teOdzH OteH" " Mmr dzOHT" [ 3] .

sl s lsjtedz" € yN2idzjteHj Al YBdzH Odzlz d3r
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Summary: The article provides information about the achievements and main aspects of
nanotechnology in various fields.
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Summary The Internet of Things has significant potential to improve life and work in
various fields, but for its successful development it is necessary to solve the problems of security,
compatibility, data protection and regulation.
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CLOUD TECHNOLOGIES IN EDUCATION
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Cloud technologies in education are the use of Internet resources and services
for storing, processing and exchanging data, as well as for organizing the educational
process. Cloud technologies allow educational institutions and students to work with
information and resources remotely, with minimal infrastructure costs and without
being tied to a physical locatifi].

Advantages of cloutechnologies in education:
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Accessibility and mobility

Cloud services allow students, students and teachers to access educational
materials and platforms from anywhere in the world via the Internet. This means that
learning is not limited to just physical presence in the classroom or on campus.

Students can continue their studies at home or in any other places with internet
access, which makes learning more flexible.

Saving resources

Educational institutions do not need to spend money on buying expensive
equipment or maintaining server infrastructure, since all data is stored and processed
on cloud platforms.

Instead of using local servers and hard drives, educational institutions can rent
cloud resources, which significantly reduces capital costs.

Simplify collaboration

Cloud services support the collaboration of students and teachers: joint
document editing, file sharing, and collective projects. Examples: Google Drive,
Microsoft OneDrive, Dropbox.

In the cloud system, you can store all the necessary materials and provide
access to them to several users at once, which speeds up the exchange of informatior
and allows effective interaction on distance learning.

Data backup and security

Cloud services usually offer automatic backup functions, which reduces the
risk of data loss (for example, due to hardware failures or other unforeseen
circumstances).

Modern cloud providers provide a high level of data security, including
encryption and protection against unauthorized afZless

Flexibility and scalability

Cloud technologies make it easy to scale resources depending on the needs of
an educational institution. For example, if there is a need for additional data storage
or expansion of computing power, this can be done quickly and without the need to
purchase new equipméfig.1).
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= Class Preparation and
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Figure 1i Cloud technologies
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Personalization of the educational process

Platforms for personalized learning can be implemented in cloud systems. For
example, with the help of adaptive educational technologies, data on the
achievements and needs of each student is collected and analyzed, which allows you
to adjust the learning process to his individual needs and interests.

Interactive and multimedia resources

Cloud technologies allow you to create and use multimedia educational
materials such as video lectures, presentations, animations and interactive simulators
available via the Internet.

This supports a more effective perception of information and a variety of forms
of learning.

Simplification of educational process management

Grades, questionnaires, reports, and other training materials can be stored in
the cloud. Teachers and administrative staff can easily track student progress, store
and share curricula, curricula and other documents.

Learning management software (for example, learning management systems,
or LMS 8 Learning Management Systems) can be hosted in the cloud, providing
simpler and more centralized management of the learning process.

The use of cloud technologies in education:

Cloud platforms for distance learning Cloud services are widely used for online
courses, lectures, seminars and trainings. Examples:

Google Classroom: Provides tools for managing classes, sharing materials, and
evaluating student work.

Moodle: An online course creation platform tipabvides a variety of tools for
communicating, evaluating, and monitoring student progress.

Canvas, Blackboard: educational platforms with extensive capabilities for
creating interactive courses, tests, forums and other educational resources.

Cloud-based collaboration tools

Google Docs, Sheets, Slides: Allow students and teachers to work on
documents, spreadsheets and presentations in real time, comment and edit them
together.

Microsoft Office 365: Provides similar features for working with documents,
spreadsheets, presentations, and mail.

Storage and exchange of educational materials

Cloud storages such as Google Drive, Dropbox, and OneDrive allow students
and teachers to securely store educational materials (presentations, articles, videos)
and share them with other ud8is

Adaptive and personalized learning

Cloud platforms using artificial intelligence can adapt learning depending on
the level of knowledge of students, offering personalized assignments and materials
to consolidate the material passed.

Examples: Programming learning platforms such as Khan Academy or
Duolingo use cloud technologies to provide adaptive and interactive lessons.
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Platforms for online exams and testing

With the help of cloud services, you can create, conduct and evabside
exams and surveys online. This speeds up the knowledge verification process and
simplifies the analysis of the results.

Example: Quizlet, Testmoz and Kahodt! platforms that allow you to create
and conduct various types of tests and quizzes in the cloud.

Learning Management and Analytics

Educational institutions can use clebdsed solutions to monitor student
academic performance, attendance, and analyze their activity using analytical tools.

Examples: Power Bl and other analytical tools integrated with educational
platforms can help in collecting and analyzing data about the learning process.

Examples of successful use of cloud technologies in edupgtion

Educational institutions in different countries actively use cloud technologies
to organize online learning, both in the context of the CO¥®pandemic and in
everyday life. For example, many schools and universities have switched to the
Google Classroom and Microsoft Teams platforms to organize lectures, seminars,
exchange materials and communication between students and teachers.

Cloud-based education platforms such as Coursera, edX and Udacity provide
access to online courses from leading universities and organizations around the
world. They allow students to get a hitgvel education without leaving home.

Conclusion:cloud technologies have a significant impact on education in the
21st century, expanding opportunities for flexible, accessible and effective learning.
They create new forms of interaction and learning, allowing each student and teacher
to work more productively and at a pace convenient for themselves. In the future,
cloud technologies will continue to evolve, offering new solutions for education and
opening up new horizons for teachers and students

List Of Used Literature:

1. CHo OtiHl jftamntte o HftdWIisdY e s dZOF fsitc/ / )
2015.7 ¢ . 178.

2. [BdzOYyder jJ] bjrdesdzscsedd o tBttOL 9 Odzifiegrru[l ¢ dzj €
(HOBO BBKONMN jdzdw: 20.03.2015) .

3. Aksenova M., Muravieva A. [ApplieBaccalaureate programs: profits and underwater
rocks]. Akkreditatsiya v obrazovanii. 2015. No 1 (In Russ.). Available at
http://www.akvobr.ru/programmy_priklagogo bakalavriata.html. (accessed: 27.07.2015).

4 . -dz) 112 . tOWOLdMm. [BdzZOYder j o7 ydmizj dedw
2015.7 ¢ . 152.

161



sfrsdffuvirRsOARCTIOIZ rdud1 T3 RLULSSTsyu (

D"lslsrBj¢ J.[., CBH' cOaBOdsa0O ¢. ., Zz0O02-
O dzf isd NiJsspC ., OODO Y Ilskhr 1 Oktr L B
[dpagdzdoepcdlselsi, zr &3¢edzls Y., DalLa

PelL ¥ e : J HOdzdzts?2 fMlsOl! | t©OMMdiasilstcj dzr Mo jHJ
dmyf sdz! L se Odedw dmMSEMmMMmise j dzdzsets ddzlsj dzdzj SIsO o MW 4§
Summary This article discusses the importance and benefits of using artificial intelligence
in the field of communication.

rOmMoOdzH dJdelsj dzdzj SIs (Al) Yn2jjdzjt' , Xy Od
MOdkzO&zOIs™ dz hr DOtedgON r dz' Y WikdS ydw dzOteH r ts
tejIs’ dzghny Odg" YIsOdzOHT [ 1] .

r OmoOdzH ' ddzlsj dzdzy € Is Is § k3T ©dgdgly dzp % ® @d Wiy
YOE " M LH" CIs® dezcj Yrodidjls GCEetemjlskz Mot
ddedztso Oydwdzr v Isjrdetsdzse W dzOtoH T jdzgg " L zn'
HOMREZ" d&3j dz Isj dzj S sasd3z dzd € Oydw dzOte B OtcDOdz MO
B" dz BC{LdZJfI’] fjdz fO2HO&ZOd&ZE" " dzOte 1 h " dz ) OwC

U dzj Ssdzdszdzd € Oy q’WHGOf Y OMOdzH T  d dzls § dzdzj
[fjOydw dzr Y sd" &H' d& Cls* Olsls’ ©k:
OolscBOssOdH" DO CEMjCljMmin', Bz s

O2Is0tcdz" YIsO2 IspdjiddzHcjjls ;HOEZ Ofp dgjj ez EZ Oy r Isr dz
[ jtOydwdz Yy hror dgH OtcH"™ W Ised3j dzH j 27 :
Yddzjdz "B i 3O0MOE yYyOyJjbkls' &' ¢ dz jHDE' 16

CetemjIslz hr Or dzH Oter dz OL O2ISOHT .

Dr L d3jls Cetemj stz MO OMr dz 3 Oy MOKIsk: |
rdzH O3 Yy bpdej Y4 SCjdzjdzH' to dza jdz Y OO Btk
O2HOdZOdzz Is"IsT dzzh ¥ dzOtcHT W Y OdzO0DOIsls Odzlz" dz

1l sdzy ORBH " dz' Y 3 D dzj Edz dzH ' dz' € Al f tots
52 BO2HT Moder d&3j dz YOOt Y jdz' dg' w 1L’ dziz®
OmMBO2 Od&zOHT™ [ 2] .

rOU0 Isjrndetsdztsec VW dzOteH T Jdze " L zn' N d
SR Odzed W &zOtcD O 5 G, |l os Ypbdzgi SCoOdzslisr Yy
JL't6j§ BJ2' Hj &z ] CEMJ SIsjMmiH" .

vJdzj SERBEZAdZd S OYdqWwHO ¢R YBSdZHOdEZzHT™ W dzj G

1. rJ dz' dzg' BOMY Otz 3 D dzj sSWiIsO2 dzOdzH T
J H' BOMY OtclzH T Oalsisd3®lsls®dsztGI2H® ) L
sy OteOH" : * rrjdz" dw SN2 dz Bsdzy Ok

f OtcOd3j Istedzj tc Iskztc Odzr Hyte € Is;tGH‘ |
J dzj toH ' sdzOte §f ©O2HO B tsdzD OdzD Hy 2"
Odzr' Y BYr bk OdestedlsdiH jtc' dz' W S‘.Ed3,jG‘
Okz 0O, NNCIsjdzgd dz' w hr wr dpdeOs dey @Az odaH O
.

]
(]
Y
A

HJ dz
¢ B O
Is

162



- Rdzls] dzdzj S IszOdzH ' BOth tczlslsOz: Al O dz¢
sStcOW¥ d S Is’ sSOdzH ©2 OdzOH'T ybpdzgg ¢ H' t6" MiIsj toH
B"LM d&zkm dz OL O2Ik nh' dz tsdz Isd* d3H* BOtch tolz
BOD'" IsIsO2 OdzOHT .

-gDIsm" LH" CIsjteH’ Bsdz Okz: Nd 2t &z € C it
nh*dz Al Y BdzH Odzlz (- OO dzr YIs Oz dz'ydgy o dzj
MisOdzyd v dzOtg) Isj dzj S sz dzd S Oyd w dzr y Csizf O
mMplsmM" LH  €sjte] DEJdzd3djm B"ter dz siLjlskej ¢

2. ¢olstsdBOIslsOdzH " tclz YD ded B jteOyYydqw dzOtoH '

Il ntelligence for | T Operations) Isj ~ dzts
O lssBOIsIsOdzH " telz 3 D dad Isj dzj S sdzd3lz dzd ¢ Oy d v dz
nh* dz Al §O2HO®ZOAOHT'T :

- YJOOdzZOtGH T Q9 IssBOIsIsT Is1l toH Odzr YIsOk
¥4 dz' H] G Okzr sy zdzOtH T Qo lssBBOIsIsT IslltcHj C
MmMiBJllsjt' dz Odz' YISO2 OdzOHT Y¥Ddzgj BA&zOtGHT'T
(3" MOdz", YOBHT YIsr YO2I0 yUuSCljlkz dzj d3j MJ
- mEd ysmniz) .

-pLGJt" Misjtc d3j dz QlSdZWCfG'IZtGOl]Cf dzOtcHr BO
IsOdzH Oz ) b dzj Mplsm" LH" ¢ dzy d3d Md sty IsOf )
ddeW tcOY "tc" dz" d3H OO ELGJtG'fr]lthGH‘ BOMY Otclz D C

3. sdzd j dzlsls® ¢ Y "-BL il ldsO tc » DAdE] Isyjcdsj € s d3d3|
CoiRf Odzgd v &zOtcH O Is"Is"T dzgzh " &zZODO Yr L dBjls CE
Y sdzH Odz" dzOH " :

-YOlsBtslslsOte 3y bpdzj odtelszOdzHr CEdR) Ch " dzj to:
CEflsjejdz M"wOkzdzOte"r dz hjhji OdzOIr dz yOlse IS
B OdZzOdzIs Isj €MJjtclz, YrLd3j slsjteH StedzOIsz
OH Odzdz" W QeO&zOMEz " dzihr L . 1" dz DHJjIslsj G
' ZHOBH OISOHT Y bDdzy G JOlsBtedzOcDO YU CIsy d3y

-u0BdO0d Is" &zHj 6 M"tcOk dzZOtGH T EWH,jEZ (NL
dzd o34 Md HOEZ™ MmiIs™ Y mM"eOkzdzO" dz Isd "’ d3gH ’ E VW
M"teOYsODO® H"tr M YOOy BJjtokzej d3l d3C ' dzH °
DtGJQJISISJfI]IZ MOy OMmMr dz ¥ Oy MOtIsOH T .

VIsr dglzh " dzZOteHT W YO jIsls® dz CIsjtc’ dz- BBz

Y"dzyrdz, yDdzg BdOttH™ W YT LBilsjte" dz f O2HOC
YO JIsls' dz' CIsj toH ' Bisdzy O2 OdzOH T 3 D dzd Y tsf
Y OYMOtelskz Mmdwylsr 3 j&¢jdzjdgH' o dz@jdz M jh " d3gH §

4 . Nfrdzr i YNu2Jdzj o ybpdzaj MJGjdzjdgH' oz
d3j dz ay "ddgyLr dz sOdzH Ok dzj 6 ' L ' dzgHj N4 CJ " Mmr dgr

- rdSddzj dgn’ ' dzG § dz sOtcdWlIsj to d3d dz nf
s isr dgzh r dzOteH" W YT L dBj Islsj toH ' s"isr dzlz H j toj !
YOdzh O IstcOWdSIs' fO2HOEZOAZOH"™ , Y OdzHO2 Y ' L
Y sdzO2 dzr kOtdWlilsjtc d3j dz § ©OC jIslsjteH’ "Mmr dzO C

- OL 3" dgH"T WSO &zOdzH ™ tolz : | PTV YrLd3j sls

yodzgj BOMYO skzd sddsjHdwdr ¥ Yr'Ldsjlslsjton"

163



CodBf Odzd W dzOte 11 h " dz Al f O2HOdZOdzZ" ¥ dZOtc D O
hsdzz IsOtedr’™ dzO dzj 6 L HJ dzG jdzg dBGOL d3" dzH "™ " fMr c
5. Nz jdz Hit] CIsjteH’ EVYVHJE (Big Dat a)
f O2HOdZOAzEZ M ' &zOts, sStcOW ¢ Ypdey 4ozt dz'w o
NJdzO2HT . Al M HJjt]j SIlsj teH’ EVHJE YDdz] [k
-umisr dzgzhr dzOtoH ™ azy 'dgz ddg O dzH Oz: Al f ©O2 HOdz
Y"dzyr dzH OO Il dzGe ' dzj toH ' Odzr YIsOEkDO, SdzOteH '
YrLrd3d slsjten’” ywsmyrmr daj &My O3" 6Oy "
-r jdzt dz' ¢ Hjted CIsj toH EVWHJ JlEZ Y Ddzgj Is © dzH

EVWHJEZ > bDdzj sOdzH Ok nh ' dz &BOh d dzOdzr Y sy’ |
S JtcOlsBtedzOteD0O dzf W "3 M dz SWISO2 &zOdzH ' 6
OdzH " dz OdzE DO > pDdzj IstsylsOf yYOdzzHr OLO2IskzDC

6. vEOWdSls' BB O YpDdzj YNUNSCIsjd3dj dz BO
stcOW dSCIs' BEMREZH' GUISO2EZOMRHT™ tkDO CEdj SIsj f

- [ Y Y S00tET NN EIlsj dgd dzj toH Bdz Ok : Al
NN GCIlsj dgd dzj toH Bisdzy Oz 3 D dzad SdzOteH W OdzH '
SWISO2 &zZOdzH " tez 1M " dz ElSjdz IstcOWdE Hjtej ClIsy
BjdzmjdsH' dz' € CjL jWHjte' dgH j ( eBrOmMe@PddrO tc  BdZj Yo
Csdzyjtelslsjtec CjL " dzgH]) BjkE d&2 B' t6 02 BOYISC

-1 ddzOd3d ¢ Odz" Y tcj MEteMIlsOtcH T BOMY Otclz: A
swils 02 dzr Edz dgH ' dz' CIs*’ MOy lsOk 1nh"' dg D fM" fte
ELGjtejdz CjLH], 10yYIr EOYrklsOODr yJjdz' to
QdzOH " .

7. quJtGYcDIz fm ¢ Al Isj dzj € sd3
CdejtoYyOkz' fm"LH" CIs' Qllh42lslz nh' dz ytsdH Odzg

-1 Oy Ist Iz(DY'flsls(DoIr YOEZ" ffIsjtoH" Odz" YIsOLk:
(dZr Modzr , DDoS hMOBlz" dzH Ote’ dzy i34 Md "y MOl
Dtej S jIslsjteH" dzjd&3j Md OEk"™ sykdkzOteH™ Odzr YIsOk
By &z  O2HOZORZEZN T Dtej CjIslsjtc’ dz IsOdzH ©2 OdzO+

[YJOOdZOtDO OolstsdiBOIIsIsr IslitcHj Y OkOY BJ
L dWdzHT stcOW dSCIs B"DOIsOE, N¥"YIsr tcDOdz Isli
Bd nOdzdL dGZH J te* dz B J dzfj dzH ' oz Mdwylsr Yy Ok' §Isj
h OQtcOdzOter dz Y sdzH OdzO O &ZzOH ' .

-IMOdzH T YISOWGH" ISOdzHOk: Al Yy Jjdz' dz' W ( daW
rYlsdd@zOdz sMOdzHT YIsOteHT Odgr YIs©O2 OdzOHT , BGdz
sdzOtHr h jhEz YtsdzHOt" d "Mmr dOH ' .

8 . 1 OlslsOte ddzlsj tedzj Is* (1l oT) Ybpdaj 5G
ypdzgj 5G Y Jjdz dzjte' dz HOM IskEHO dBOWr LH' tGE dz

-l oT y"telr dzD" dzOter dz tsSWISO2 dzOdzH " tolz : | oT
Y "t dzO" dzOteH ' H"ter f BOMY Otelkz HBOW' L HT , Odz
ELOtO® pDtjSCillsimkz’ dz 3Oy MOtlsikz, 1 dzj tec d W dzr
Yrodidjls jlskz d3jteL " a3 dz "L Otelslz Oty dzr B OMYC

-5G YyJd&z' MM dz BOMY Otelz: 5G yjdz dzj ) s
stcO¥WdSIs'" W ELGJlz" dgj IsjL BJ2" d@ZHJ d&z2H ™ Y O

164



BOEh tklslsOkH' WSO &ZOdH' ek ypdsj S' H' to' f
GBI RS dz, B'"dz BO2 Oz 1) MOY O dz Y OB OKROMT

1 O2HOdzOdz" zDOdz pHjBdjlslsjte Is" L' g

1. ddHBSeSO 4. . polssBBOIsSdL Oydw Isd dzj € tsdzd3kz ¢
HsfMisdy jdedwy it jSIlsder [/ / RdWsted3OyddSdzdz J Isd

2. [ OCOttse, R.[. RMCEMMIse jdader 2 ddalsj dzdzj €Is (
/I R.J. [OSOEQSOZCE&6Cc.20109.

3. cfmdedys d2, | . 1 . leojHjdedd © dMECEfHMIse j da
$COHj i3Bdw176 2 018 .

vrs 004. 93

gt ol 1 RUL]?1 3B 61 ¢ R R wfltrfrv
gl 11

t¢

-e"‘
HQ}\'
|} —

[ OtcOdztsea ¢. ¢.
s OL OZdkdfo j edIsjls Isjrdetsdzsedd d BdL dzj MO ¢
dMsOdzO ¢., sOLORMIOd

vt 2" dz Il nudz GFOSO0OZzZOHO B 2 dzj dz sOdzz pH" Misj tc°
02 OteOIslsr 2 X *t2 ] dzg pbL tedzj 2 dzp Mg dzy My’ 20tOMmiIsT tor
sOd&zH Ok pH' M’ (PCA) N p dzd SsdzH Ok 9 j CIststedzOter dzr €
MedzO@2 Isjtcj OHjIs' dzG j dz 53" ISIlEHES dpe B d¥ 3@z dS pdaj' 2fridss) dis
( CNN) d3d dz G Jj dzgj 6OIsdoals” & 20temr dzOm 4 dz' dzj e ( GA
StsdzH Odzgz OwMmr Ypdad dMdflibk tjMkzteMlsOter dzO 382" dzO
¥ OmMoOdz ¢, bte pH' MIs'" 6 Otlsr ahr dzf 2lsOter 34 dz € 4 d3h
pbH'  Misjte" dz2 6 d3dd Hdyd dzO y p dzd MdzH " t6' MIs' € OoalssdiOlIs
20tOMmiIsr ter d&ZzOH"™ . Ister IsT dzH" HO B j 2 dzj dz' sOdzz H p dzH °
O2f OtcOIslsr 2 Y12 jdzj teH ' NdIs" dzH ' tclzH" 6 Y pdzaj M B
BOOT LH" d&z" 497 OlOf Mls' dzj H'

Summary: This article focuses on the study of image recognition methods and the
development of an information system for their implementation. It examines traditional methods
such as Principal Component Analysis (PCA) and Support Vector Machines (SVM) alongside
modern deep learning approaches, including Convolutional Neural Networks (CNN) and
Generative Adversarial Networks (GAN). A comparative analysis is conducted to assess their
effectiveness, applicability, and computational requirements, highlighting the strengths and
limitations of each. The article also explores the application of image recognition methods in
various fields, including medicine and industrial automation. The conclusion emphasizes the
importance of further research and the refinement of information systems to improve the accuracy
and efficiency of image recognition.
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UDK 378
DIGITALIZATION AND DIGITAL TECHNOLOGIES IN EDUCATION
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PelL t die: The article provi des an overvi ew
technologies in education.

In recent decades, digitalization and the introduction of digital technologies
have become an integral part of educational systems around thdlJoMaddern
educational processes are increasingly focused on the use of digital tools, which
opens up new opportunities for learning, improving the quality of education and
adapting educationgiractices to the needs of the 21st century. Let's look at how
digitalization is changing education, what technologies are used in educational
institutions and what advantages and challenges teachers and students face.

The main means of information and communication technologies in education
are multimedia whiteboards, projectors, printers, projection screens and a personal
computer, the capabilities of which are software installed on it. The main categories
of software tools are system programs, application programs, and software
development tools. Another trend is the promotion of qualifications through
gualification programs. The turbulent economy and rapid scientific and technological
progress make it desirable to upgrade skills every three years. In some industries,
workers need to improve their skills at a faster pace, which is associated with the
introduction of digital technologies.

On the other hand, both employers and employees do not have the opportunity
and desire to gain additional knowledge and skills over a long period of time, at a
personal meeting with a teacher in the building of an educational institution. Because
this is due to separation from the work process and legitimate rest, since classes are
held at a certain (appointed) time by the educational institution.

Digitalization of education is the process of integrating digital technologies
into educational practices, which covers both the content of educational programs and
forms and methods of teaching. The inclusion of modern technologies in the
educational process helps to improve the accessibility of education, improve its
guality, and make learning more flexible and personalized
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Electronic resources such as textbooks, video tutorials, interactive platforms
and tests play a key role in the digitalization of education. They make learning
accessible and diverse, allowing students to study at a convenient time and in a
convenient form. Such resources can be used both in classrooms and in distance
learning.

Online Learning Platforms

Modern online platforms such as Coursera, Udemy, Khan Academy and others
provide an opportunity to study with the world's leading teachers and gain knowledge
on a variety of topics. Russia is also developing a distance learning system, including
platforms like the Russian Electronic School, which provide access to educational
materials for teachers and students.

Interactive and multimedia technologies

The introduction of augmented and virtual reality technologies, interactive
whiteboards and other multimedia solutions allows you to create more dynamic and
visual learning. This helps students to understand the material more deeply, and
teachers to make lessons more exciting and accessible to different types of
information perception.

Artificial Intelligence and data analytics

Artificial intelligence (Al) and data analytics are widely used in education,
offering personalized learning approaches-bAsed systems can track students'
progress, identify their weaknesses, and offer customized learning plans. Such
technologies can also automate administrative processes and improve the
effectiveness of knowledge assessment.

Cloud technologies

Cloud services allow you to store, share and collaborate with educational
materials in real time. Platforms such as Google Classroom and Microsoft Teams
allow teachers and students to work on assignments, share information and grades,
and participate in online discussions and forums.

Advantages of digitalization of education

Accessibility and flexibility

Digital technologies make it possible to overcome geographical and time
constraints. Students can study anytime and anywhere, which is especially important
for people with disabilities or those who live in remote areas. This opens up new
opportunities for access to quality education.

Individualization of training

Digital platforms and Adbased systems can offer personalized educational
routes. This makes it possible to adapt the learning process to the needs of each
student, taking into account his level of knowledge, preferences and peculiarities of
perception of the material.

Improving the quality of education

Digitalization allows teachers to use a variety of educational materials: videos,
animations, interactive tasks that can significantly improve the quality of information
assimilation. Students also have the opportunity to repeat materials and undergo
additional training at a pace convenient for tfi&m
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Efficiency of administrative processes

Digitalization of the educational process helps simplify administrative
processes, such as scheduling, tracking progress, automation of accounting and
reporting. This frees up teachers and administrators' time for more important work.

Challenges and problems of digitalization in education

Despite the obvious advantages, the introduction of digital technologies in
education is associated with a number of challenges and problems.

Digital inequality

One of the main challenges of digitalization is digital inequality, when some
students do not have access to the necessary devices or the Internet. This can lead t
discrimination against children from socially disadvantaged families or remote
regions.

The need for teacher training

Digitalization requires teachers to master new teaching tools and methods. To
do this, it is necessary to conduct training and advanced training courses for teachers,
which is a costly process.

Data security and confidentiality issues

The introduction of digital technologies in education requires a high level of
data protection. In the context of digital transformation, special attention should be
paid to the security of personal data of students and teachers, as well as to prevent
possible cyber threats.

Dependence on technology

One of the risks of digitalization is excessive dependence on technology. In
case of technical failures, data loss or problems with the Internet connection, the
educational process can be seriously disrupted.

The future of digitalization of education

Digitalization of education does not stand still, and every year new
opportunities and technologies appear that can change the familiar educational
landscap3]. We are already seeing how atrtificial intelligence, blockchain, big data
and other advanced technologies are gradually being introduced into educational
institutions. The future of education is likely to combine traditional forms of learning
with innovative digital solutions, creating a more flexible and adaptive educational
environment.

Conclusion, digitalization and the introduction of digital technologies into
education is an inevitable and important process that opens up new horizons for the
educational process. However, for the effective and equitable use of technology, it is
necessary to address related issues such as digital inequality and data security. It is
important that digital innovations contribute not only to improving the quality of
education, but also to making it accessible to all segments of the population, ensuring
equal opportunities for every student.

List Of Used Literature

1. AdWtctse OV  IshgOednjidsjtofgidoycdty tSBtcOL s Oded v d3C
2oz s sHd yd ME 52 CtsdeW Jtoej dzydd M B Y HEBRZOtGEH dZ2r &3
G.) [/twjHSEStsd : (. ¢. [ Snyods®POt| . R @ 8sBGH]fdse ,j 9200

174



2. 1tz ddzO RrR. 1. [ 3G enkzdedgtsfgls do d g gzts alzg s
sBtcOL 59 Odzgd v/ R. 1. 1 2tz € d dzO, d. C. ltcdo Odzso |
sBtcOL 59 Odzd ( . ltespdzj 53" d fitemfjCilsder : mB stedzd &
BdNokzLsoaME 52

Ok deOSC Isd yj MS 2 108GY j toj dzyd d .

3. sdfmd dz . 1. sdMmis] BO tBKOL 9 OdzdwY d detsor
sdmjdz /1 AdWwO o fod@sh! Eydlsjde. MmMetstcdd s &BOIs

vl (1 r3fJroefrzvovz rcrr st rfJoDUv3 3] °3)
dt1r o/ 210y vemr LS JARCT O [ vso1Lrotvudt

[ Onfpzls ., [ OrOBOj OO ¢. [., 1 "tedzr BJ !

Or dzr Bd iJslspCrc., OO SYrlskzhr 1 Oktr L B

fdpac yddeepcdlse

PeLt® dde :fplsOIs! | ©OMMdstslste] dzO dJdaW stedzOydvw 5 Isj

dzdL S smMEstesMisde" » d hdqesStsfsdktshd = BJ Mftetso sH dz" -
Summary The article provides information on technologies and standards forspmed

and broadband wireless networks.

i, zr" ®&Cedsds y., o

VEN] dz " dzHOBH T Y IsT 3 D dzj CJV Aoy’

Isj mdesdzsc W dzOte d3j dz MIsOdzH OtelslsOte h OO" dz Yy
Hjted CIlsjte yNnN2jdzjt’ dzj &z BOMISOY Y sSDO0OtE’ ¥ od
ddzls jtedzj Is L OllsOter dzO (1 oT) OQtcdzOdzD Odz h jh
Okzyr d&3" dz YOW®RBIsSdHT . J d&zOtcH T HJtGJQISJtG ' dzH O
3 D dzj Y sdzH Odz" dzlz T BS2r dzh © 3" Clsjkzagj B 5 dzO
Isj mndzsdzse W dzOte d3j dz MIsOdzH OtclslsOtcH™ Y Ot OMmlis’

1. UVEMdz J" d&zHOAH " YIsr mr d@gmr L x4 dz' dzj te

VEM dz " dzHOdBH " Y Is T M dsmr L YJ d&z' dzj t&6 DH
NT dZHOBRHT YIsr YO jls jlfj2Is' dz My deOtcd 2 dzj to
hrordzr, BO2d&zOdzr f Oy  d3* XYpdzj Is" Or L dzj d3d
BIdBE " dzH' 6° @ BOWrN LHT .

a) LoRa (Long Range)

rdteg €lsjtc xr dzBOGxogs." or : 0. 3

146" LG JtojShjdz Clsj te’ : Elsy IEd®RIdz Y&
Ndtedzj eH-FJ 18 joWBdzs) , Yd" dz Y ODHO2 dzOGH O X " d3
Okz" dzH" ¥ Y JdtedzjteH] dgj &3d M4 O BOtOISISOtGHT™ W
stels O dz BOY'" &zOLz, BOY'" dzOkz Y12 ,jdzjte' 3 D dzj
Y sfr &3 OdzOte™ dzH © Y tsdzH Odg" dzOH T [ 2] .

HIsOdzH Otcls: LoRaWAN (Long Rarog dora Wi d
IS rdzdzsEedWw M’ dzO dzj 6" L HJ dzG j dz MIsOdzH Otels ISE C
nHh*“dz vYtsdzH Odzg" dzOH T .

b) Sigfox

[ JteJ SIsjtc Y dzZHOH T O 100 bps HJ?2' da

175



Ljc' ' Le' jtjChjd Ckjte': Elsj kE®jd HJk
snisr dgz. Si gf o jMcQWrsdz tcHE dzjOdit ') Yy Oh ' ylsr vy

Cagj Hj2' d SO GO&ZHOEHT YOxjlk jljl' d
O tc dzO dzD O dz.
D5 dzH Odg dzlz T | oT y&fyr 5" OO’ &zH O Y 50

h OQkzOh " dzr D" dzO OtdzOdzZD Odz M dzMmts tc zZOts, Oy "
N¥Ddzj Is. B .

c) NB-IoT (Narrowband 10T)

' dtod SIlsdte X' dzH Ol €20 2 5602 KHo jE2b' pds.

146 LG JtjShjdz Cljte’": YtsdzHOdzr MisOOT
OBBdHT , IsOtc YtsdzOYIr Y d' dz' ¢ M Jj ClIlstc’ dzH §
ODHO2" d&ZHO Isd' dgH " dz' € Is* OtclslsT cz0D O d3ll dzS °
dOof OL sdz" BOtc Y "telr dzZD" dzOtc D O - jO teHOJAPH " dz)(.Y OC

D s dzH O dzlz : YOBH' YIsT BOY' dzOIz, OV " dzH "
h Otclz Oh ¥ dzr D' dzO© Otc dzO dzD O dz 4 dem s tc dzO te md
Y SdzH Odzr dzOH T .

2. SJV¥Y yysdzOyIlsr Mmr &3mr L xJ dz' dzj te

SJV YsdzOylsr yjdzi dzjte nadz¢ jdz CEdzj d@3H j G °
Y BOO" " ZHOMBH' YIsr ddzlsjtedzj s B O2 dzOdz' Mmls Ot
BO2 d&zOdz" f " Mmr dzOHT . 1 "dz IsjrdesdzsedWw dzOte DH
3 D dzj Y BO Ot ElsC' " LE yOB' dzj sls® dz' ¢ dzj B G
Y sdzH Odzr dzOH " .

a) Wi-Fi

r dteg Slsjtc )r dzhH OAd3H -FOI" : 4 )1 1B MbloGHFi 6BBE)E6 Gb
J 2 da

146" LG" Jtoj Firfmjrddsfifrlaj tof jitceWidz' CIls' 3 j dz' dz
IsOtcOdzD Odz Isj ~ dats dzts iV dz® tc N-Hzidzy) 6 BVi €6 . GWiz H(
YBdzZHO2Isr dz 3 OWO dz" My O) CeEf O te dz0O dz' 3 D dz,
sOM" BOdzH Ok " &ZHOBHT D" dz, Y OYMOtls’ &ZDOdz B C

HIsOdzH OtelsIs Ot

Wid Fi4(80211nr600 [BdI / M HJ2' dec' ¥ T odzH
Y¥ddzt dzj gt nh' dz ytsdzH Odz" dzOH " .

Wio Fi5(80211ac}3. 5 Gbps HJ2' W dzg' YT dzH OdgH '
LOBOdZD" Y "ter dzO" dzOte nh " dz € jJw' dzgj dz Y tsdzH Odzr

Wid Fi6(802.11ax}9. 6 Gbps HJ2 dz " &zHOBHT Y IsT
Y OYMOteOH' , CjHJjte dzjtec OL .

Wi & Fi 6By d" dz' € HJ Of OtStgdz" dzd 26 dz) Sy W] 2k
1 O2 HOZOdzZh r dz" W IsT ODFr LH" DOF Y tSDO0Ot" Y ODHO2F

b) Bluetooth

' dted Slsjte X" &zHh OdssBj @' :( Bl u eNMopg h 4. X))
(Bluetooth 5.x).

1J4G" LG Jwejshjdz Clsj te : Bl uetcgotHyj 2Y rd
Y"ter dzO" dzOte OQOm"r dzh ©® YT MY O d3j toL ' d3H ° fn

I X T

I

176



Y SdzH Odzr &zZOH'T" . u BOtlsW sdzH Ote, | sklsBbkzCIsj te,
Y"ter &z dzOte OtOMm" dzH O Hjtej CIsjteH' IsOMm" d30 dz+
HlsOdzH OtclsIs Ots:

Bluetooth 4.0/4.1/4260 IS d3j dz Y EkZOllIsr Y"ter dzO" dzO K
Y SdzH Odz" dzOH T (d3r MOdzr , Cd'  dzjIs' dz2 yYy"ter dzor dz
nh' dg .

Bluetooth 5.0/5.1/5.20 IsOQtcQOlslz 3" dzH OdZH T DT 34 dz B C
Y OY MOtels ZQY Ms'dde'O&D " dzOteH™ W Y OWO IIslitcdzj to' dz

c) 5G

rdtej Slsjtc " dzZHOBHT OFr: 20 Gbps HJ2" dz (

146" LG" Jtoj BMjdaz'eQslgj tof s0 @G H jtoj SIlsj te
C"H t' Mis® ) D dzd ElsC' LE YyYOB' dzj Isls' dz' ¢ ' dz
1L oatsdzs ydqwmr . 5G YBDOter " dZH OABH T Y IsT Y s’
Istsdzy r dzH Ote d3j dz h OODr dz Iststcdz Y "t dzf dgH ' d3t
Y BdzH OdzOH T [ 3] .

DisdzH Odg" dzkzr @ 5G "wdzr BO2 d&ZzOdz MO, Cjw
nh*dz X Ddzj Q9 lstsdzts d3H ' CeEdz € Y"tcOdzH Ote "
Y"ter dzD" dzOter dz Y O f ©2 yYyssmkz mMdwylsr Y00t
Y sdzH Odz" dzOH T .

d) LTE (Long Term Evolution)

' Jtod SIsdte 7" dzh OdgHs'jalz :( LITED Y NDDMHD " ezh @) d
(LTEFAdvanced Y ODHO2'" dzH O) .

144G LG Jtoj Sh-gegezs § @iz 8" : X L d&zEdzj to d3d dz
N J dz' dzj to' dzH j Y S0 0te’ NT dZH ORHO BISO® &3OHN te j € Js
Bseddzr H' Y jdz2' MsOdH OIsT [ 4] . LTE HOEZT™ fMmisr
mMtsdzr d3j dz Y OlsOtc ditsB d dz' H Y"ter dzOr dzOtcH O € j
tcjIs' dzHj Y BdzH Odz" dzOH " .

D tsdzH O dzlz : LTE dtsBddzi H BO2 &zOdz" i nuh°
HjtedJGIsjteH' BJtek MSOdzH Otgls™ tojIs' dzH ] Y BdzH C

DisSte’ Is’ dzH '

VEMRJdz X" dZHOBH " Y IsT mr &k L N4 dz dzjte nuh
O2 BOD" dz" W YO JdIls" dz' 6" dz J MC J-ltc@T YPH dlsdzy "
Y s d3h OdzOter nh*dz elsy ytsdzo?2 dz , 3" dzH O s §
Qteyr dzr "LOY YOhrylkr ylsO BO2 &zOdz" fls© B tsdzlz

SJV¥Y tsdzoyllr NYddzh dzjte nh" dz YB00tET Is C
Dtelsitedz Y "ter d&zO" dzOte d3j dz Yy sdzH OdzB O zOte 11 " " «

a3l 3¢ ° dzH G ° BOWr L HT . [ " Q2 5500y 6 AOt
f O2HOZzOMzEZ r dzr W YO Jdlsls' dz' Clsj tc' dzj , ¥ 4 dz'
BO2 &zOdz' s’ bptelsnted &I &S dH' Clsjten' " fr dac

1 O2 HOZzOdzr zDOdz pHjiBdjblsjte Is' L " &3 :

1. 1l 6l 66, t . 1JLtf Omdzsmls Mdlsd 2:-[ figdzdetsj s 1
dlstcOmMMB J 166 ¢ s56912c2 015 .

2.m0OBtej 2 ¢ j dz rys 1 sd30h dedj B MY tcJo.tsH dgryj g lsfig
2014.- 400 c.

177



3. t OmMmsededdz, [ . ¢. Il ydmdzdilsj dz' dz" § 3O d dz" ,
[ .7 10¢®4c.2015.

4 . t smm, . Il iMmMftcse SHEREOVY MO tsdgifizd ¢ RO / ) s
t s 100 d -8BAR.dzd S ©, 2015.

vrs 621

CI{JoYArRCc R }rtul sy [S[QREBE: s¢s5 5G RIJ[1RU
R1uv[tl1rvd Jlrzrs

[Eisd €5 R. 0., (O OdBjSBe z.uv., 1d¢
ROk ydz 2 tokSHsmOssiEds jRIND, OmMMsydqesse Odede’ 2 § oW,
vdzd o jtefmdlsils ¢f dqeOme, ¢. z' &S jdids, sO

vt 2oz BO3OZO 5GCG bjrdesdzsedvwMmr dz" 6 HOBBEZ 230t
MOZOZOtGH O f O2HOROME &t BE " dH' Clsjte’ Y O2dzr 0O2f Ote
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Summary Robotic equipment designed to facilitate human labor allows you to increase
productivity, safety and efficiency in various industries. Robots, as compogammed
machines, are designed to reduce delivery times and reduce the workload of employees. The main
areas are industrial robots, collaborative robots, exoskeletons, automated controlled vehicles
(AGVs) and drones.This article provides information about the types of robots used in various
industries.
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Summary:The article considers the role of information technologies (IT) in the modern
world, their use. The main focus is on the advantages teichihologies for society, consumers, and
business. It is concluded that information technologies are one of the important tools of
transformation in many spheres of life.
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Modern information technology (IT) covers a wide range of technologies and
methods for processing, storing and transmitting data. They have a huge impact on all
areas of life, including the economy, healthcare, education, business and personal
interactiorjl]. The following are the main types of modern information technologies
that are actively used today.

1. Information technology in the field of data

Big Data: Description and analysis of data arrays that are too large or complex
to be processed by traditional methods. These technologies allow you to analyze data
in real time, identify trends and predict behavior. Examples of technologies: Hadoop,
Apache Spark, NoSQL databases.

Data Analytics: The process of extracting information from big data using a
variety of tools and techniques, including Data Mining, machine learning, and
statistical analysis. These technologies are used to create predictive models, for
example, in healthcare, marketing and financial services.

Data warehouses: Infrastructure for storing large amounts of data. Examples of
technologies: Data Lakes, Data Warehouses, Cloud Storage.

2. Cloud Computing

Cloud computing allows companies and users to host data and applications on
remote servers and access them over the Internet. This simplifies data management,
reduces infrastructure costs, and increases flexild]ity

laaS (Infrastructure as a Service): Provision of infrastructure, such as servers
and storage, over the Internet. Examples: Amazon Web Services (AWS), Microsoft
Azure, Google Cloud.

PaaS (Platform as a Service): Providing a platform for application development
and deployment, including tools for development, data storage and integration.
Examples: Google App Engine, Heroku.

SaaS (Software as a Service): Software that is provided to the user via the
Internet, without the need to install on local devices. Examples: Google Workspace,
Salesforce, Office 365.

3. Mobile technologies

Mobile technologies cover everything related to the use of mobile devices for
communication, information processing and performing various tasks.

Mobile operating systems: For example, Android, iOS.

Mobile applications: Programs designed for smartphones and tablets that use
the capabilities of these devices (geolocation, sensors, cameras, etc.). Examples:
mobile banking applications, fithess and medicine applications.

5G and mobile networks: Modern 5G mobile networks provide higher data
transfer speeds and reduced latency, which opens up new possibilities fepaégh
applications such as video conferencing, autonomous cars, etc.

4. Artificial Intelligence (Al) and machine learning

Artificial intelligence (Al) and machine learning (MO) are fields aimed at
creating systems that can perform tasks that normally require human intelligence,
such as perception, decistameking and learnirg].
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Machine learning: Algorithms that allow systems to "learn” from data without
explicit programming. Examples: neural networks, Deep Learning, reinforcement
learning.

Natural Language Processing (NLP): Technologies that enable computers to
understand, interpret, and generate human language. Examples: ChatGPT, Google
Translate.

Computer vision: Technologies that allow machines to "see" and interpret
images andvideos. It is used in medicine (image analysis), cars (autonomous
driving), and safety.

5. Blockchain and Cryptocurrencies

Blockchain is a distributed database or digital registry that is used to record
transactions in cryptocurrencies and other applications.

Cryptocurrencies: Digital currencies such as Bitcoin, Ethereum, which use
blockchain to ensure the security and transparency of transg4étions

Smart contracts: Programs running on blockchain platforms that automatically
fulfill the terms of an agreement, for example, in financial transactions or legal
contracts.

6. Internet of Things (loT)

The Internet of Things (IoT) refers to a network of interconnected devices that
can collect and exchange data. These devices can be used in various fields such as
smart home, medicine, agriculture and industry.

Smart Home: Devices such as thermostats (e.g. Nest), security systems,
lighting and home appliances that are controlled via the Internet.

Smart Cities: Technologies that use IoT to manage the city's infrastructure
(traffic management systems, lighting, pollution monitoring, etc.).

7. Cybersecurity

Cybersecurity includes technologies and practices to protect computer systems,
networks, and data from unauthorized access, attacks, and damage.

Encryption: Methods of protecting data from unauthorized persons through
encryption, such as SSL/TLS to protect data on the Internet.

Antivirus and antispam systems: Programs designed to protect devices from
viruses, Trojans, spyware and other malware.

Firewalls: Technologies for blocking unwanted connections between
computers and the Internet.

8. Augmented and Virtual Reality (AR/VR)

Augmented reality (AR) and virtual reality (VR) create new opportunities for
interacting with digital worlds.

Augmented Reality (AR): Integration of digital objects into the real world,
using technologies such as Microsoft HoloLens, Google ARCore, Apple ARKIit.

Virtual Reality (VR): Full immersion in a digital environment using devices
such as Oculus Rift, PlayStation VR, HTC Vive.

9. Robotics

Robotics combines mechanical devices, sensors and IT to create autonomous
robots and systems that can perform tasks previously available only to humans.

190



Industrial robots: Used in production lines to automate processes.

Service robots: Robots for servicing people, such as courier robots, assistant
robots in medical institutions and at home.

10. Automation Technologies and Process Robotics (RPA)

RPA (Robotic Process Automation) includes the use of software robots to
automate routine and repetitive tasks in business processes such as data processing
accounting, HR and others.

RPA Systems: Programs such as UiPath, Automation Anywhere and Blue
Prism allow you to automate many operational processes, increasing efficiency and
reducing errors.

Conclusion,modern information technologies cover a wide range of areas,
from data management and cloud computing to artificial intelligence, blockchain, 10T
and virtual reality. They are actively changing business, social processes and
everyday life, offering new opportunities and improving the quality of life. It is
important that these technologies are used responsibly, taking into account data
security and confidentiality issues
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Summary Modern teaching of mathematics is significantly different from traditional
methods, with an emphasis on deep understanding, practical application of knowledge, and the
development of critical thinking. This article discusses the methods of teaching mathematics.
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Summary: The article analyzes the datsed decisiomaking approach and its impact on
business efficiency and competitiveness. The key stages of working with data are colsidered
from collecting information from internal and external sources to its purification and analysis. The
use of descriptive, predictive and prescriptive analytics allows companies to predict market trends,
manage risks and optimize business processes. The key advantages of using data for decision
making, such as improved accuracy and efficiency, as well as challenges, including the need to
protect data and the complexity of their analysis, are described. The article emphasizes that the
successful implementation of this approach contributes to improving the customer experience and
adapting to market changes, which makes it an important aspect of modern management and
strategic planning.
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smart home technologies.
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[ OLdzdydd @IyHE bijrdtsdtedi? d d
Yyomksts mMlsOdztsoa dlsmw tcOL 3" IsT d&3. |1 Iss o
"RdzsEts HBBRBO", dHjBEZsedw Wisttddlkj ,
C Oolstsdetsdzdd d ¢ tsdzlstetsdz® dZzOH tsCtolkzy O h j2
Mootc] dzj dzdztsdz tsB M j Mise § d bijmrdbtatecdd "k
ftocj HBEMsOodzZvw fsdz LS9 Olsj dzv d3 o sL dzgsy detsfls -
d EftcOQodzwis: dd&3d BJL { tetsB dzj d3.

1 tsdzj J sts@ s, qHBEEedWw " kzdgdz n HisdBtse "
s rdzsdzse d yd MS d a3 HJlsd ted3d dzd L d3ts O3, mMts e dzO fr
HisMisdy jJ dedw tOMMdzOlstcdo O sqw COC Hodykh O
yd dedetsflsd d §sSejnHjddj. [wlzeddd Mmdzse Od3qd,
"kd@gdzse s H 5BRBO" Isj &3 BBdz M j Bdzed WBstedzqtolz®
Hisdzy Jdz BT Is! H 5 03: Isj Mdzets Mo w L Odedz" O3, 1 dz
ftesmMistcOdzMmils 9 5 3.

4. lwspdzj k™ d Sttdlsduyujmcédy LOd] yodedw
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"kdgdz" « HEB oSO "
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BJMftsSCts2MmMsots 8 ftsotsHkz Ikic, co¢ tsB to(
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Bdesednr  dz¥ H 2, MLHO OV {slsjdyd Odz dzlz ©
fsLotsdzdls! mMjBj 1k Isjrdtsdzsceds, d Isj &3d,
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Ytej L 3 tedzs?2 L QadMmddiismisd s OoalstsdiidOIsdL Oyd
sSIs¢ dz¢ yoOjlsmw Rdzlsjtedzjls dqdzd S HO (dzlsj dzdz
Mistctsw ? Clsd MmMyJd &zOted d f sSHdzd 3O Is o s tetsm
f sdzOcOIs! MW dzO Isjrdzsdzsedd o o' f sdzdzj dzgd d ¢

CCtsdzse d ydetsmlis s M Isw "z dsdz" | Htsd30"

1 dgj eetst WW jCIsdoedz |, ftiocsdLotHMmMlsas d klsdc
ftcde j Misd ¢ sBtcOL ts9 Odzd & 1 dzj € Istetsdzdz” - sl
f totsB dzj &3O . Cdzj eadw, dzj sB - SH d &3OV Hdzw
Emistes?2 Miso , IsOC Y J§ B 4 Is me j Misd dzO C

ftod daszh j ise O 47 .

] Codzgj ydetsdz Myjlsi 4 st zdfde 19 - uasdgise d v ,
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"z dgdz’ A HisdBtso " CHON I sB kMmdztse dzj dats B tSC
ftcj HMMIsOo dzj dzdw dzd tsB kM2 ydetmisd, BjL S (
"z dgdz" | HisdO" ftoctsH sdzy O Is tcOL ©doe Ols! mpw
sjrdesdzsedyuj MSdy oL @3y desMmisd, dzs d B tsdzj
1 Csdzsedyd MSdJ IjlsfndzJanlsac{W Cslsster J dzd
vsO0Cdd3 tsBtOL 543, "kZdgdz" 2 H A" ftcj HINIsO9
d dzdzse Oyd 2, ftcd CBltttsdd BEkzHENMNjJ ydL dzd
Cslstster j a3’ ML HOJj &3, Is(DQ d yd dedetsfmlsw d3d
1JdLOadMmd di3ts sls Ists@ 5, OfmMMmdzOIstcd o O d3 d
Isj mndesdzse dyi MSd2 Istej dzH o[dzc[ SlstcOy J dad 4  d3d
zdsdzr 2 Htsd3, dzj Msd3dzd dedets, Wo dzw jIsfmw Mmd d3o 5ozt
sBtOL YydrLdzed ofmy BSd hj it fdzjlsO¥ Ismw.

s MBS dMysd L so Odedets? dzdlsj 6Ok tsr

1. dbdzj SMmjjo rR. [., wjteédjjo [ . w. l dzj Htcj dad
[jtedHdOdz 202137155 9 (62). u&. 153
2. ]l ORtekzh jo O wvu. 1. O 2OdzdL d3j ~OdzdL dzseo  tOL 9

Hisdse [/ / Rdzlsj dzdzj © lsdzjGsde oz dz! toigtdipiptAc fifg OL o qf38d s . 202 1.
3. sOmr ks RrR. 1 . Uy mdzdzsedWw ¢clzdidzr 2 HEtsd3e

wlsbkHjdujmSd?2 Wetkd. i62021. -~ 9 (145). w. 61
4. 1dadSddd . ¢., I1OmwlsCdd §. ¢., 1jdsk
Rdzdztso Oydd. 1 OECO. [BEOU®SOddj. 2021. -~ 31. w.

uvrs 004. 056

vf13r vevt vl od, srRaIptEUTIOM[IOL R R VLVU[

plsjBjS¢ts9 1.¢., cBMpdz" &g c. ., C d&OC
1 Okzydz' 2 wikzCisgEowsdisicdz: Mis. [ deQ If BH OO Oy Iswiz
vdzdeepfdlsels ¢f dpadeanfisagbedzs vy . ,

vt 2" da d3r dzH T Sute’ dzdr dzOtoH T’ f O2HOZOdE Y pd
Otelslsr ter f, HjtjSCIsjtH' 6 MOSOdEZ" &z 20RBISOBOMr L JIs

Summary: The use of smart devices and cyber insurance aims to enhance security and
ensure data protection
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l jcosMmisjf jdedetsy L dzOyjdedj HdAzv 5B
gz jIs wlstcOy j dzd CdBjttOISOE d&O 0Ools
Colsster j tcOMMd3OIsted o O Ismw ) CoOyJ mis
)
d

Ol stedr . ) 5
tc ¢ n

) YyJ dzsdz fsdevisd g CROzlsj todzj Is ojhj2e
cOL dzd yO j Ismw o LOadmddiismisd Gls Istsets, ¢
ytejyHjddd HOJb Jjdiz tSftejHjdjddj. [HJd
94hj?2 COC cttOMhdicjdzedj G dztsB Odz! dzts?2 d da¥ toC
d dz¥ stc B3O dEgiglzEzd C Oydsdzdzr 7 Isjadsdksed?2, ¢
oLOddsMoawL ! WdLrdyimMmSdas d odtlslzOdz dz@ = M
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9 BLHj2MIsadwW Ctsls
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bolstsdBOIsdL Jtctso Odzdz" | mMd Mmisj d3r 4§ tcO
CteOL dzd ydz" J sd{yr mMdmlsj d&3 Ef§ftcOo dzj dz
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CteOdzd yodsd d dsekzls ftedy
Miststesdzr T HREOfIgAlOs ydzs 9 MJj ¢ s
ltedyddze 2mf jhdzetsimisd € d B j tc0Ols OiSdzjdrdisylsj Gridsts
L dzO0 dzd 2 s Istsdz, ¢co¢ Z{ftcOo dzw Is CdBjteB L
dBZ3d StsH On BiStc! B n BOdzed §f 2z dzw Is d o dzts 2 HJ
mMtsslse jIsMmlsekzs h R dz0eo " Ctse oot § tod d3j daj
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Hljtsfr]tSBf foslsdosmisswdzdw CdBjtlkzetetsL O3
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d
@4mgs¢1cq" fls b
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dilstcOR ts9 Odad fsdBscOjls yYyoOmlsdzr @ dzd yods
dzj LB jde d3d d ftshmisswdade di3d tedmMC Odzds.ts 1 |
skdtshmdlsj d &t dss' 2 MsktOfNseats?2 fLBSHESIS,
LOMtcOr o Odzdztse s dzd yo© tsls tOMr tsHS9 , Mo w1
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tcOL tcOB sls Odzdz’ ~ UU'[GOSdZJdZ»CfJ )
1'SO) . Il dmMfwOsdzjdede’ 2 IsjSMls BjL GLOBRSA

ot dzj dedzr | Y sdzdmr BrnoOls
lslsacilsfnlsajdzdz,lsfr]lsl d slso j
slse jIsMmise j dzdzts M Is LO Otk
1 d MBslstew dz2O s ylsts mw JtG
BOL B9 j 1 dzj d3gj dzlsT MistcOR
MlstcOrtso ™ d3d ¢ sdi3f Odzd v d&zd c[ H
dzj MC Bz €5 dzjls dzgj sBrmtBBHJMBS d3j dzv

lteddzjte odtekzmM®O® WannaCry fte
dZOH j y desets " dzgS O ff jtoj MistcOR 59 Odzd
BOdC teslsmisez COC fijtodyds » MstcORBer 7 Cfs
fjtcj MstcOrtsah dC so . Clts ftosdMrHdIs fsls
frlsOslsmw o fzM¢ Ols! f sdzd iyr Hdzw fCter Isd
Cclstste’ j, $OC ftOodds, bktekHds &sHj zdtess

Rfr]u’tsdzJLIZJd3OW o CdBjtftcl Mk dzj dzgdwv n [V
COME OH dz" 2 ftcdotsHwhd?2 € Isted dzdzd
tcjLizdz sOIsj Els LdzOydlsjdzi dzr j] f totss
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M Isd2, od LO MtsBts? o' f dzOskz Mmists
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fsdzd O3 Ools Ornto Odzdw. | jesWisdzsMmis! 3
2O tod dzj to, M Sdz' LsoOdzd j 3 detsd3j s Mtsy
fsH bEcettsLlkz ¢ f Odzd d , ~tcOdz2v"h d4 LtIsd HOC
qad ¥ s &34 Mists Hdzv  flstejBdlsjdzg?2: do&3
McjHMIso O dz0 tsf dzOlkz (tshistsw dzdesets Ctoj H]Is
tcdmMEtse CtOyd dzdyder = HOdd » d otsL &3ty dzts
Myl sse .

rde jtemdWds oOoydw ted MG 5o dzO ter dzf j cd
e dzkze dzj dedztse s Mmyj dzgOtedesects OdzOdzdL O f sIsj
CdBd et Miskzy dzj dedw dsd. sOC o' Wiyded dztsfy’
MlstcOR O " § f sdzd M dzj Motslse jIsmMisalzs Is  d3d |
dzj Mtse j toh j dzeMisoa © Mmkh jMisekzs hdr d&jlstsHtses
CGicOYHOdMSC R GBSt 9" MCOLT 90jIsmw  d3dzj
Odz! sj tedzOIsdo dz" d3 MY smMsB OC3.
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fesmMitsd S22 O dj ItejBlzjls s ftwOodlsj dz
GtsOxHGdz, dzts fsLotsdzv j Is ftcj HSlsotcOIsd Is
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Msd Bz dzdtctso Ols ! stcce OdzdL Oydd ¢ fsor hjdad ¥
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Summary: The article discusses information about the importance and directions of
application of nanotechnology in the field of education.
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B'dZ &8 Btk GlsOMr dzHO EOWr LHT Y tcOdzD (
SY' IskEh'™ &zOwDO ypdzj OF dzr &3 L jtelslsjlzazjtecj
| Odesls j ndgsdzsedv B' o' B6j DMjte jliz' &Il &
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BOBOdzH Otc ™ dzO Bdtsdztse W dzr Y Y OfmMkzh OdzOtcH T W,
yrtrodz 8 RBjdz YrLd3dlst dz yOYMr wOY L jtlslsjl
BOIs jtcd OdzH Oter dz ¥ OMOE """ dz2 f O2HOEZOdZEZDO B
HjWGEj 2" dgH j BsHjdz Hjte YOMOE &jHJdydddzOdz
BB dzsGIlsOtoH T sy skzooO CEdRj SIsjmjH", it
HdOGdesMIsdC Odzgr W HDAzZH' ¢ dz Otclslsr tcOH " .

4. Rz tcOSCIsdels® ypdgj dEJadsH' B d2' A3 B J

1 Odgsls j - destizp ™ dzOtcHT W Y Oy JIsls' dz' CIsj 6"

"QyYr dzr " sYkz BOjtcedOdzH Oter dz % OMOLk nh* d
sy i3 § tOEZEODO, Y pr 500 dgj 3§ MJ Ldzj S Iste
YOMdjlsjte' d2 ELGjtlsjls’" dz OtcdzO2r B3Ol j ted O

Y"tcOdzH Oter dzZH O Y S dzZH Odzz DO B SdZOH T .
5. [YrlskgHr XY OYMOttlszDO OttdzOdzDOdz 1 dzj CIs
Cdzj ClstesdzH T ¥ Y "te! dzO'" dzOteH ' EdzH " telzH ] dzO
nh* dzOCIlsOd3 b dzj Y ZOIsisT Y"ter dzOr

d M’
f zOdzh jIslsjte, detskzlsBECIjte, ftosjSlhtstedkOtt dz
Ciwvwidl' zejdz ( AR) hr dzHr yYyO O tc dzO dzD O dz
1owss4:@s¢scq ZOte YBd&HO2Isr dz odtelskzOdzH
| Oz

Y dzj &3j Md ddzyj dzj tedz’ € d3OA3OdzH " Y |
BEdzO Od&zOHT' , d"dzHO Ispy  tedBjJHJ SlHtHjdz 1t
6. o¢Y UO'[GOISISr s &i3H* Y dJ&ZOkZDO Y bDdzj EWH
1 OdzgtsIs j -~ detsdzs e d W B'dz &3 Bjtlkz Hjt]CIljtc'
| My U'ISJ NN2ijdzjte dz y"twkoO rryfod jlsgj 0]
szH jdalslsj teH" W Il d&zG j o' O3 Is z tc O dz' Oy OtcOls
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sfr HjtejCIlsjtoH sOdzH Ok Ybpdzgj BYE syl M
nHh'" dz fO2HOZORZEZODO BSAZOHT .
7. 1" d &3 Bjtkz BOIjtodOdzH Otcr dzr W Is"tcOY Is
1 Odzsls jndesdzse W dz' w CERj ¢ di3j dz zOfls Odzkz
mMdwylr Mmrwlsy™ bpfMjtedzjtcej IEL"® d3H' d3OIsj tod
L jtolsn OdzOdzr ¥ di3OIsjted OdzH Ote dzj dzj My Y d° Y 50
f O2HOd Bz’ &I &GS d

8. 1rdzr 3d L Jjtelslsjlkzdzjtce] OtdzOdzOD Odz dzO dzts

Il dtsdzsedw 3 b dzj ~dddw MOdzOM" dzH OO ' dz0O d
sydlsr dz mMskHn j dzslsjtecy Y OWO &BHBE dH' Clsj ts
YDdzld JdSd¥HNP 2 dz 1 CMf jteddzj delslsjte yltee' Lz |
d3d dz Yy " ter dzO'" dzOtoH ' f O2HOZOAZO OdzOH' [ 3] . 1
Bsdzy SEdzOdz" ¥ ¥ pdzaj Y OMkh Odzr' Y HJWGEJ2H] 0OF
DH Misjtec dBidz L Jlsn OdzOdzr ¥ YtBSdzH' tcD" dzOte » Off

1Azt 3 BJtolzH ] ZOdzs s | » dzs dzts e W dzOtoH '
VlmzdzBe Vv dzr W YBdz Y JIs' d3H' dz' ¢ dz Owlsls' kz
NJdIs' dgH ' B'dzZ' &3 Bjtekz YyY"tcOdzH Ote’ 34 dz d30Is §
BisdzOH " . Rdzdzso Oydwdzr' y B' d2* &5 Bjtelz DH' Misy
MiskHjdslsjteH" W SYEZ dBOLjtedOdzr d3dd dz EL OO Dt
"h ' dzH] OHOffIsdols® syrikskz yn2jdjt’ 34 dz a3t
BtSdzOH " . 1 OdztsIs j - detsdztse W MOd&zOMr dzH OO’ B '
BOBOdzH Ote " dz sY'" sk YO dIsls' d&z' 6° Otels OH " |
Csdzdzj HYHjJteH] YOWO B' d&2' &3 B jtclz B ODH Otec dzO d3C

DiSte’ IsT dgH " dzO2 C€ 4 dzJ , B'dz' &3 Btk MOdzOMm
B'dzZ &3 Btk dBJSCidgidzite" dz W OdzH"™ dzH O Y E
ddzdztso Oydwdzr v bpH MIsjte" dz pL " tedzjz YypDdagj Y C
nh*"d Ceflsjcecjd d&IEBE dH' Clsjte Oh OH T . 1o
Otglslsr " f YOO Y2 BO2, ts dz' Yz YJdIs' dgH
YO dIsls" dz' CIsjte" dzgj BJ2 dBHJ 2 OdzOHT .

1 O2 HOzOdzr &zDOdz pHjBdjIsIsjte Is' L " &3 :

1. ¢dWddiisea O, [ .. 1 0Oded &3OIs§ dz! dz' § - [dzO:dzts ks g Bztdztiz ¢
2015.- 96 c.

2. stehtse, ¢.1. [Mdser dOdsljrdsdzsedd- o Isj
{ . Academia2015.- 168c.

3. stoahse, ¢.1. [Mdtser dOdsljrndsdtedd- 9 Isj
[.: ¢6COHjd2G8c., 2018.

4 . skLdg yse, 1. vu. I Mdztso * dz0 dzts Is | —f dzts dztsuc of dits d3,
2014.- 397c.
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Jrtorer 19§ 601 ¢ v R -sOOfHduty pRUSUOZVOR | U WS
s(mi IS JARrRCIOT T3 DUt 6frét 3 SLJrdrvu

H4O2HJCOtcdBsd w. ¢., HO2HOLJBSS . ¢. ,
Or dz d&sd »isls pC L., ODO BY'r kskzhr 10lzthLB
[dpac ydedgep€gldedslsiy, , DaLayclsads

PeL bt e Odzdzs?2 MIsOIls! | OMMdIslstej dzO d dz¥ st dzOyd w
d deW tstc &304 dsElzdptizizd ¢ Oy d s dzdz” = ISj -~ dzsdztsG d 2 ) MW j oy
Mtcd HMMlso Or d~ ¢ tedd3d dzj dzd v .

Summary This article provides information about the advantages of using information and
communication technologies in the field of education and modern means of special use.

J‘dz d3 BJjtelzH ] G J v -Qﬁ@ydjlzdzdgﬂmlﬁ@
dzlsdzlqu’Wde)tGHf(q)su)ylstHG)dzO sls’ tor
dztsaqu’ dzr y IS tcH j ELGJjt' {, sY iz st
¥ tedBjMmM" dz H] Y JIs' dzH ' teH " . 1 "dz Isj n dats dzts
dzj ytsd yilk' BH' Yk tttlsOmrd jdé' Lk Ot
H' . UE dFd ®H jdzi s u G ° Y "tcOdzH Ote™ dzO 3 D dzj
HOdzr dzlz"™ dzO@ h sz B jte" dzg j dz[ 1] .
. JyrlkznHr BOMYOLEZ yU2jMm" (LMS)
O2HOAZOdzE: L MS f dzOLW stcdzOmMr sy lskzhr dzO
d3’ dzH j BOMY OtczDO 3 D dzj NdbC' LEG], t
ZzOk Y INlted' LEkcj typdgjkzhflsoHs] délkdsQifiid dal joda
dZHj sk BHIBE dzH" € BJtJH' . dlskH]dsls
H', §'¢" clsOdzOMIsOtcDO Y OIsr MO OdzOHT Is
rlslsO, C€jL Cjdzcjdz 3jtH] BODO O&zO OdzOF
dtolsr yhr dzrm ylsOter : MiskHjdzlslsjte nh'" dz HJ,
J &3H ' dz' €, BOMY OtczHT W BWISO2 dzOdzH ' tor dzD O d
fnlztsfnlsOtG d3d dz BOdeG)dszn StelsOdzr YIsOter .
2. RMdzlsjtedzj Islsjce’ 3dzlsr 3Oy IsOMmIs™ vy D" tcOdzH
[T MOdzH Ote: Googl e Wor kspace (Y"XOlsl
ftejLjdsOydqw &zOte) , Mi crosoft Teams, Sl ack
1 O2 HOdZOdzlz : B"dz Y"teOdzH Ot dzOY IsT FOY "' Is
Y")YOlssOtedzy dz OwzdsOmMizo O, BJd2deJ CSt5daWV § t6j dzyd v
Bl BS ° dzH ' € BjtojH", B"dz MlkskH]jdlsls]jt d3j dz
Y OtcOdBOMIsOdz EL OO bptej Cjlslsjmkzej s &3¢ " dzH * ¢
Mr dz" f IsOtcH " -lsy Wdzjizj 'ds j W dzls™ &zOY IsOfmlilsr YIsr y jw'
dptelsr yhr dzr ylsOtsr : stsfilsr Y x"dyrﬁrjﬂgdzom@q
Y OY MOtels iz, dzOY Is ' ZOyr slsOQODT ¥ tsB OdzOteH O
MOEZOIslsT dz Y HOODHT™ dzOter dz HOM" Iskz[ 2] .
3. 80OdzH"Y [OLdB"dz rpdzgj [ kzdz cfd3
[T MOdzH Ote: YouTube, -EK Basera, dd¥.a d e m

HdWdz' Y
my, TED
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OdgH"™ ¥ dB3OL d3" dz, Mmtsdz" w ' h ' dzH
dols' sykzdzm YIsOte HDMIsI tcdz'
IszH j dzlslsj teG | D tgls Il todz' sYk Mmlisc
Islsjtc’" dz N2tcjdzzegj] BUBE dzH" & B J
tor : ClhteH | dz "D d3H OteH ' I
dzZls j cOCIsdols’ sy Iz 30Is j ted (
telsintcdz” dBBOL d3" dzg" dzO Y tsdz X 4 ks
4. JldquelszOdzHr rpdej sJVWJ22AL" dz@jdz z" dzH " Y

[T MOdzH Ote: Googl e Exploration, Ocul u
Hololens

D tsdzH O dzlz : VR 3 Ddzgj AR Ijrdsdzte W dzOte"
Y OMO2HT . VR fMmlskHjdlslsjtec] odtlskzOdzH T D dzj
Of dzr d3gd vy "B'" dz@ MIsOtHT L Jtelslsjkej Il d&3E " dzH
dzOyY Isr bpDdzj d3d3j dz Y OB OlslsOfMmils" tOHT . [ §&° HOOH'
mMdwylsr fYpopdesH jtoH ] [y SdzH Odzz DO B SdzOH T

dtolsr yhr dzr YIsOter BJ d&zlj dzn * dz' € Is’ dlsilsr tc

Mz jdaslsjtce] YBdz 3 JbS' Lk dzgg BiMmy odL z0Odz
ybpdzagj Ljtelslsjkze] dBUBE dzH" & Bt H" .

5. ¢HOfIsdels' [Y'bk uvjmrdtdtecdwmr

[T MOdz : Dr eambox, Knewt on, Squirrel

D s dzH O dzlz : BJ2 ddHjdzjIs" dz tsSY'" Isk  dzOIsW tste¢
Zhr dzr W YO jIls' dz CIsj to" dzj BJ2 d@3GH ] Iz Inr
teJ GIsj toH ' IsSOdzH Oz H " f O2HO®ZOAZOH " . 1 "dz Y
slsjkz dzgj d3j my Ndzejte’" ddcj dzj ¢ " L HJ dzG jdz XY 4 &
E nh' dz dzOylsr EZOyYrls tojydds dzHj BYEhr dzOw
dtelsr yhr dznm ylsOter : Nd S4ddzydzH 6" dzG J dz sy |
oy " dzf o3 dz IsylzDG) syYykHOOT sdzy r dzf YIsOtH"
DO2sZDO BN ABE  dzH' € BjtejH" .

6 1 OBV S Oydwy ypdzgj 4 d2 &3 Bjtlz ts2 1 dzH
[T MOdzr : s0Oakzls! | Duolingo, Classcraft
D 15 dzH O dzlz : LOBdW dS Oydw sYk ftsyyd M’ daj
mr 20y " dzOte fr]q’ Y Ist 52" dz2 d3d ~OdzdL d3H J 6" dz Y
YJr dzgH" YIsOte d3j dz dspfmj dzj dzj teH* N jh 2 Oty r dz

“—SIW

Y
d
d
| Is
Ote
)

Y
dz

CEW' ' dzH', Yr L' VYIsr ypdzj dodzsjtwwOCIlsdoals® sy’ Lk
dtelsr yhr dzr ylsOter 1 jdzljdzH' Yy OIsr ik 3 D dzj
r dzls OdzOdzH " tc OH ", sykzhr dzOteHr w B j dzfnj dzgH ' dz' @

JMlsj MOYIOEZ YOB '  dzjls' dz ¥ Oy mMOtclsOHT .

7. Cdzj SltesdzgH" ¥ C ' sOfIsOtc r pdzj o OdzH '™ Y

[r MOdzr : Kindle, Apple Books, Googl e

[ Jojtj HY: Cdzj ClstetsdzH™ ¥ s sOfIsOtc d3j dz
ddzls j cOCIsdols' Ybpdzg] HdZOBISE Odz' v tyYyk d&OIsjt
BJ 2 dzj dzj to, mr tolsyr tcj MzteMlsOtcDO® Mm' dzlsj d3j dzj
HJOGCOdRIBOzOte Mdwylsr dikzdz Isddsj HdwWdzr v 1 dzj
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dtelsT yhr dzr ylsOter : 1 stlsOldoals' dz €, Il dzgj dsH

Nd IS L Iz. dIskzH jdzlslsjtc dBDIs' dzH BEd] CIsj 2
B J dz¢ ' dz B 't BBOLB"dzH' " LHJ2 OdzOH' .

8. J1"dzlslstr [ mMiflsjk

[T MOddz : Googl e Drive, Mi crosoft OneD

DSdzH Odz" dzlz ’ I " dzlsist MOy lkOk ybpdzy JMmdd
syrilskzhr zOtco @ ¢ jtL QszGsz Y"telf dzD" HOdz W C
MOy sOkZzDO, stels Oy lj QHGdz(DdzIzDO YDdzy BdzOtOD
rdzls™ &3Oy IsOMmiIsr Yy IsrT Ckztemlsr vy &EOIjtcedOdzH OtcD O
WdLdSOdzr' y MOyYylsOEzHT YOXJ s ;Isu’anlstz ' B J

q)tglsfyhfdzfylsGtef: YsdyyjIs' &g d&z' S Is' rodz
Y © ftMmM" LH 6" d& ¢dtelsls™ wiz. dIskzH ] dzlslsj .6 d3d dz
Cd Cjdzejdz Yy jteH jdz ypdaj € j CJazgjdz Y"terc

2
L J L
9. J1'd& &3 BjtkzHjGE' Y OMOdzH' R dzlsj dzdzj € Is
[T MOdzH Ote: YyoketslslsOte ([ mMOdz , Duoling
NN22Jjdzjte, § ZOcdOIIsr Odzf YIsOk yYy"tcOdzH Ote’
DtSdzH Odg" azlzr : Al Nd S 4dzj dzH' 6" dzG J dz sy
Il dzG J t6° d3' dzj BJd2 ddHJjdzejdz ddalsy dzdzj S sz OdzH '
IsOf M" tcd3OdzOtGH ' Qo lstsdBOISIsOdzH " telz ( d@3" MO dz"
ftesyjMisjte' d2 W Isd" &BH' dz' ¢' dz Otelslsr tckz 1M "' dz
dtelsr yhr dznm ylsOter : Y OMOdzH T ddzls j dzdzj € Is d3*
B' dz' dz BMjGddO dzOthy dzO dzOL Ots OzHOKEZDO CEMR
IsOf M tcd3OdzOtcH T QolssBOSISOdZH " tolz " a3l d3¢ ° dg,
NdSjdzjdeH 6" dze jdz sYEZ Ispy tedB jfM" d3j dz X j HJ
10. cdzjkzdzjIsls'" € BIJHJdO YDdzj tsdadzO2dz Y Ok
[T MOdz : Facebook Group, Twitter, Lin
D s dzH O dzlz : cdzjzdzjIsls* € dBJHJO ¢ &zOIsW tstcdzOd
MskHjdzslsjte d3jdz BY'" skzhr &zOeo©® B 21tcj Mdzd
szH" cOIs" dz SOy t6" f ISOteH "' sOdzy " &zOk 0D O, tc j |
Y sMrr &z 0O BUHBRBE dzH" € B jtoj H' . I "dz Yy"teOdzH C
Bd&iscIlsOtc 3pdzj WtckdzH Ot Oty dz B' toedzj MC J dz
dtolsr yhr dzrn yls-Bjgw' djlsig'w tsyr IskzHr |, D tols Il to
YA JIs' d3H " dz' CIs* rpdzgj] YOBOdzH" Y Y OE' dzH OMml
CoMm'" Y B2 20 BtzdzP Qe @MOEZ Y OB dzjIs' dz r Oy M
11. 1 j2dej StsdaW¥ Jtej dzydw rpded 1 JjBddzOte 1 dz
[r MOdzH Ote: Zoom, Microsoft Teams, Goo
1 O2HOZOZZ: B J2dz Sz J o dzydVw  dzOIsW tsted
OtOMmr dzHn OO dzOY IsT FOyr sls@or EL OtcO D tc
YOhr yYyisr yIsOdz tSYr skEHrw ®BOWT LHT Y"tOdz dzO
dzOYy IsT FOyrIslsOODT HDt" Misj tcH ' IstsffIs™ Y
tcjfjIsdlsstedz yIsr yYtsdzHO2HT .
dtolsr yhr dzrm ylsOter : YOhrylsr ylsOdz ty' skz0DO
dzOYy IsT Oy r IslsOODT EL OO Dtcj S JIslsj Miz, Is
h OYTr tefr &zDOOdz HDte" Misjte ELSE " L' dzlz® 3l &3¢ ° dz
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12. dlskzHjdslsjtcH' W OYY{f OtOIlslsr Yy xnu2jMm
DdzH Odz" dzlz ' dilskzH jdzlsls' ¢ OYf OtcOlsilsr y 1
BODOdAdzOts, CJMmlsjdzj 6 X D dzj Is. B . mMdwylr t
B"0O0dz' d&3H j 66§ , D €' e@dzOdgOdecDj© Moy dgjh rodEXsdH oy
BOY'" dzOzDO Y pDdgy Olsy tz®BGfy’ 3 PHOEZ O d3l &3¢ * dzH * &
dtolsr yhr dzr ylsOter : cC' & dz' ¢ ftesyj Misj toH
¥OLBORZOKGDO BWO2 yYtsdz ) JjiOUOWDtcy pdejz] s)¥sbfc
OtcOM" dzH OO0 B O22 dzZOdgr MiIsr Y Oy MOtelslz.
Dister IsT dzH ©2 € j dEjts BARYAJOOQsfle'dy v Isj n dets
3" 00dz' d3H j to ydqdWwtcdzr vy MOEZOIslsT dzr yY O dJ E
BOODHOtdZzOBOM" dzO0 yYyOdzO2 Jjdze' Lk CjtjSls' ¢' dz
pfmjte Jbiz® BIBE d. [ JSsiflsjte OYHf OtcOIslIsT
BOMyOtckz 1uh"' dz désuv yY"tcOdzHOt" dz@ W bDtelsll tcdz
Ctodzlsj SMIslsjteH] ¢suv Mbder d3gj dz Y OlsOte IsOY IsO
sOYIsOkzOtedzj dz Ok' fMisT tclz, sykzhr dzOteH ™ W E L
Y"ter d&zO" dzOte" dz f O2 HOEOdE Mmdwylsr Ispf' dzv § to
pDte CjIslsj mM' dz' w O3 " teOABOM BE Mz ¢ dzj O 2 dzC
sSEWS jto' dzé jdz Mr dzr f " d@sHjdz', tdzHO MlskzH jC
yDdzgyj ddzlsj cOCIsdols' Y Olslsr OzdzOte Y OMOEZ 1M "

1 O2HO®ZOdz" ZOOdz DHiBdillsjte ' L' &

1. [ BdzOMIsd f-gtbeRy deff tztb® Ok [ Cdzj Clstetsdedz 2 o
ftsdzj L dets L dzOIsy 5 dgdm. URL : BO0t0B.2020) / www. k5. by.

2. 1jilbj dzd ez j dzchtcs93COlzd § o- 5Bk efttacthijsps ¢ 30 165 fiy ¢
s OBsEZYdlsj dt [ -[d..:5 .1 [1s] Sljte@fg., 2015.

3. skdzoeddz, 1.5. ¢CSbkzOd dzts] dBsHj dzdtetse Oded | ,
(+CDROM) /s hkdzOeld.dz. -1 jalbj tcB Zt6@95¢Cc.202 1.

cfr 004

¢91 6t dvuv3dD vymy L JARCIOL TO6fUVv 1YL 8]

s O2WdHddetse ¢. ¢., uvydlOjo [ .t1., 71 4n Oda
O" dz@ i3 yislspCc'., OODO tyrlkkzhr 1 0O0d&zOB,j ¢
[dpac ydzdeepcdleli, zr &Sedzsls Y., D

PeL b die: ) H O dzdats 2 MlsOIs! j tcOMmMMmdissilstcj dar ts ) dats
ddeW stcdzOydtsdzdz” = Isj n dzsdzse d 2 .

Summary: This article discusses the main levels and levels of information technology
development.

Y OtcOIslsr y T dzts Aoy i Ols@stO© tc DO Y j Iskz 1!
BODHOtGdZ@ﬂjB(dmg]"Odzf Y "tcOdzH OtcH ", N4 Sd dzd C
ftoesyj Misj tc d3j dz lsljJtzOuc{WdzOtGHf YlSdZHOdZOIS dz

sjodsdsedY ZOLH W ( du) Hod3|zrdz d dz
GBI BS ' dzH' ClsjteH' W Lotds ydwmr dz whmjlsjls' dz
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[ OzHrw B"dz CjLjWHjte' CEB'dajfpj dzjce' L g
sLTY bkjrdtsdZtedw zOtDO HJj2'  d2 B todaj N j HJ W
dB3r dzOdzOtc Y OlsOHT :

1.IT-6j HJ2" ' deg"

stEdif ' vlsjtedzjte Bpdz2 P BeOIEjw' dzj dz Y B¢

"2 BHOW YdBjd 3" @i ‘Msj2ls'd ¢yYf OOl
BjnOded S Ocdzr v y"ter &0 Ot ( 8 MOdr , Y OLE o
Y sk dz BO2 d&zOdz' 9 fdwylsr HDMmisSNted bDH' fMisjt

2. 146 LG’ dbuv RAWtCOY "tor dzr d3r
o v HOM®EZ'"™ dz" v OdzOOh yr 19710 whni.t0" dzf 5 d3(!:

dzj ¢ L' dzgjdz Hjte]jCIsjtoH"’ EVYHjEZ ) Ddzj imifg¢
DL " todzj d3gd dzj teGc 4 d3f dzOdzOte Y OISOH ' :
146" LG stsdzf + ¥ Isj todzj to: " 1d3®is Q s  OXiz® d

Yy"dzH" dz" YIsOt ypdsj BLdziMls’ JifMmiflsjlz Mmdw
f O2HOEZOWZOIS dz Ndz§ jJ dz, eSOz YISOdzH ' t6f dzD Odz

] joWsCOlsOdzOte: € "t i ¥ypdzgy hrOrf EWH]

[tels] 1 ODHOdZOBOZOEZ u ' dzH J 6" : ¢ mMMmJ d3B dzj
mMdwylsr Y800t HJWGE] 2 d Is* dzH j to.

3. stBBf! vlilsjtedzj dzH ' tolz

1980 X' dzH Oter sz BOtedzr Y MOZOZzOteH O ¢
CjLjwvw HjtBjMmM Cthif!svlsjtedzjtcH W (1 §) 3 D dz
ddeG ' L dzz' dz B' dzH " 6 H ' .

rdtesifm Sty *Isjtedjte (rs): BdLAjM "

Ndls" dBH', B"d jMijflsjlzdjtn” yYod Yib" B |
rJtee’ dz' ClIs’ rJ dz' dzj to (rjte’ dz' ClIs’ rJ dz
CORf EmMlsODT Ctsd3f ' 6 Isjtedzj tc OteOMr dzh OO 1 O2cC
r dtoj $lsj toH 1 OMmy Otekz rn2jdzj o : d3p dz'
CiMmlsj dzj toH "’ rpdzj d3DIs’ dzH ' EVHjEZe] OtcdzOdzD
(3" MOdz , MS Excel , MS Word) .

4. rrjdz &z ¢ ypdgj [(tlsj Rdzlsjtedzjls ( DBMr d
1990 )YrdzHOte CjVW I[IsOtcOdzDOdz % Jj dz' dz 3 D d

DCjdzH " . {] sy OkzdzOdzoOdz N2 jdzjteH jdz Nhr o
Okzr MO BOMISOHT .

sJ Vv Q2 BZOY Is' ¥y N4 dz' dzj te ( Wan) : GjBGts
OteOfyr dzH OD' 1 02 ZOdz' MlsOts.

Rdzls j todzj Is: DOdZOAZH T Y 3 4 dz' Ciwj?2y
Coi3f ' 6 lIsjtedzj tcH' YBMOHT™ YbDdzgj BO2A&ZzZOdz" I f j cC

sdzd judgldc o j o6 dtemndIlsj SIsztceOMr @ dzgjc' L e’ € Ol
IIdZanls‘tG‘deszanJijlsJIzdthGGJ QEhIz

l j-Btsdz0D" h IsOtc 3 D dzj dZJQlStGiSdZHrY 1 shls0O:
Ldzj ClstesdzH ¥ fshlsOdzr w dzje' LE' BO2dzOdz ) Y
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UDK 004.65
EDUCATIONAL TECHNOLOGIES OF THE XXI CENTURY
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Educational technologies of the XXI century are innovative approaches and
tools that transform the learning process, making it more accessible, flexible and
studend oriented. They build on advances in information and communication
technologies (ICT) and modern pedagogical theories, integrating digital tools, online
platforms and new forms of interaction.

1. Digitalization of education

Digital technologies are radically changing the traditional idea of learning. This
can include:

Electronic educational resources (EER): online courses, video lectures,
electronic textbooks, databases.

Interactive whiteboards and tablets: Allow teachers and students to interact
effectively, providing dynamic and visually engaging learning.

Mobile Apps: Educational programs on smartphones and tablets that help with
learning on the go.

2. Online learning and distance learning technologies

MOOC (Massive Open Online Coursés) massive open online courses such
as Coursera, edX, and other platforms provide an opportunity to study with the best
teachers of the world's universities.

Synchronous and asynchronous learning:-tiea¢ video training conferences
and courses that can be completed at a convenient pace.

3. Individualization of learning

Adaptive learning systems: programs and platforms that adapt to the level of
knowledge of each student and offer tasks depending on their success.

Personalized learning paths: creating individual educational plans for each
student, taking into account their interests and needs.

4. Using artificial intelligence and machine learning

Artificial intelligence (Al) is actively used in educational technologies to
personalize learning, analyze data on student behavior, and create smart assistants
and chatbots that help students and teachers.

Big Data analysis in education: helps to track students' progress, analyze their
behavior and predict problems that require attention.

5. Gamification
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Gamification in education includes the use of game elements (scores, levels,
contests) to increase the motivation of students. This makes the learning process more
exciting and encourages active participation.

6. Virtual and Augmented Reality (VR and AR)

Virtual reality (VR) allows you to create learning environments that simulate
reatworld conditions (for example, virtual tours, simulatiq@g)

Augmented Reality (AR) overlays virtual elements on the real world, which is
used for learning through interaction with real objects and the environment.

7. Teamwork and collective learning

Educational collaboration platforms (for example, Google Classroom,
Microsoft Teams, Padlet) provide opportunities for collective projects, information
exchange and communication between students and tedighk)s

(S - Q Northwind Traders - Marketing # «

~

Figure 1- Microsoft Teams platform

Crowdsourcing and collaborative content creation: Students can work on
projects in a group, share knowledge and results.

8. Inclusive education

Modern educational technologies make education more accessible to people
with special needs. For example, the development of programs for the visually
impaired and hard of hearing, technologies for working with autistic children or
people with learning disabilities.

9. Educational robots and drone technologies

The use of robots and drones in training contributes to the development of
critical thinking, engineering and programming skills. Students can program robots,
participate in competitions and create projects at the intersection of engineering and
science.

10. Cognitive technologies and neuropedagogy

Neuropedagogy explores how students' cognitive processes work, and how best
to apply modern neurotechnologies to optimize the learning process.
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Technologies for improving attention and memory: specialized simulators and
platforms that help students develop cognitive skills.

11. Blockchain in Education

Blockchain technologies can be used to authenticate diplomas and certificates,
improve the transparency of educational processes, and create digital educational
portfolioq3].

12. Development of critical thinking and interdisciplinary knowledge

Educational technologies of the 21st century support the transition from
memorizing facts to a deeper understanding and analysis of information, which
contributes to the development of critical thinking, an interdisciplinary approach and
a willingness to solve complex problems.

Influence on teachers and students

Teachers become mentors and facilitators of learning, not just sources of
information. It is important for them to be competent in new technologies and
working methods.

Students become more independent in the learning process, develop
independence and the ability to manage their educational process.

Conclusion

Educational technologies of the XXI century create new horizons for students
and teachers, allowing them to make learning more accessible, personalized and
effective. With the development of technology, there will be more and more
opportunities to improve the quality of education and training for the future, which
requires flexibility and rapid development of new skills.
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Summary:This article is devoted to the design and development of software packages for
decision support systems aimed at servicing computer equipment. The created software is able to
provide background information, diagnose a wide range of problems and offer a set of actions to fix
them, automatically add new information.
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Summary The article examines the use of artificial intelligence for code generation in
software developmentt discusses advantages such as speeding up development and reducing
errors, as well as challenges, including questions of responsibility for generated code and copyright
issues. The author highlights the ethical aspects related to the impact of Al on the job market for
programmers. The article also considers the prospects for further development of algorithms that
will enable the creation of more accurate and adaptive code. It emphasizes the importance of
collaborative efforts among developers, lawyers, and society to create a safe and ethical
environment for the use of Al.
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Summary The article addresses issues of ethics and responsibility in artificial intelligence
development, including principles of transparency, fairness, and data protection. It highlights
mechanisms for Al regulation at the international level, as well as the role of companies and
developers in creating safe technologies. Emphasis is placed on the importanceegfusation,
public involvement, and specialist training for the sustainable development of Al that will
contribute to improving qualitgf life.
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UDK 004
THE DEVELOPMENT OF ROBOTICS AND ITS FUTURE
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Robotics is the science that deals with the creation and control of robots.
Today, robotics has become one of the fastest growing branches of science and
technology. Its application is already being found in many areas of our lives:

industry, medicine, science, the army, etc. Nevertheless, the development of robotics
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will not stop there, and we can expect that in the near future its application will
become even more widespredthe history of robotics began in the 1940s, when the
first industrial robots were created. Since then, robotics has been constantly evolving
and improving. In 1961, the first robotic manipulator was created, which was used in
automated production. In the 1970s, robots began to be used in surgery. In the 1980s,
robotic assistants for people with disabilities appeared(fig.1).

Figure 1- Robotics

Let's look at how this industry is developing and what prospects await it in the
future.

The current state of robotics

Robotics is already actively used in various fields:

Industry: First of all, robots are widely used in production processes. Modern
industrial robots based on automated systems perform tasks such as assembly,
welding, painting and packaging. This allows you to significantly increase efficiency
and reduce costs.

Medicine: Robotic surgeons (for example, Da Vinci Surgical System) allow
you to perform operations with high precision. Robots for patient care and artificial
intelligence prostheses that can adapt to the changing needs of the user are also
actively developing.

Logistics and Delivery: Robot couriers (for example, Starship Technologies)
and unmanned trucks are already beginning to change logistics by helping with the
delivery of goods. Robots can work around the clock, significantly reducing costs.

Maintenance and service: Robots are used in the service sector, for example, in
hotels and restaurants. Examples are porter robots, cleaning robots, as well as robots
in customer support services (chatbots with Al elements).

The main technologies contributing to the development of robotics

Artificial intelligence (Al) and machine learning: Al robots are able to "learn”
from the data they receive, which allows them to perform more complex and adaptive

237



tasks. For example, autonomous cars use machine learning algorithms to recognize
objects and make decisions in real time.

Internet of Things (loT): Robots can be integrated into the Internet of Things,
allowing them to share data with other devices and systems. This is especially true for
smart homes and smart factories, where robots and devices work in close
coordination.

Flexible materials and sensors: New developments in the field of sensor
technologies, such as power and tactile sensors, allow robots to sense the
environment and interact with it in a more natural and safe manner.

Autonomous technologies: The development of sensors, lidars, cameras and
other sensors makes robots more autonomousd8eiig cars and drones are prime
examples of the application of these technologies.

Forecasts and the future of robotics

Increased autonomy

One of the key areas will be to increase the level of autonomy of robots. In the
future, robots will be able to perform increasingly complex tasks without constant
human control:

Autonomous cars: Autonomous cars, buses and taxis are expected to become
the norm in the coming decades. This will require integration with urban
infrastructures and the creation of safe and efficient transport systems.

Helper robots: Personal robots will appear in homes that will perform
household tasks (cleaning, cooking, helping the elderly). They will be able to adapt to
user preferences and work with other smart home devices.

Development of collaborative robots (cobots)

Collaborative robots or cobots are robots designed to work alongside humans.
They can work in conjunction with people, rather than instead of them, which can
significantly improve labor productivity in areas such as manufacturing, medical
services and maintenance. Examples include robots that help people in logistics or in
warehouses.

Safety: Thecobots are equipped with safety systems to prevent injury when
interacting with humans.

Multifunctional: These robots will easily adapt to perform various tasks and
interact with people.

Robots in education and training

Robots can become indispensable assistants in the educational process, both for
teachers and students:

Robot teachers: Robots are already starting to appear in some countries to help
teach children. They can explain topics, give assignments, and even interact with
students in a playful format.

Use in specialized fields: Robots that support learning in fields such as
medicine, engineering, and science, where they can simulate processes and help
students.

Robotics in healthcare

Robotics in medicine will become more and more integrated:
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Robotic surgeons: In the future, they will be able to perform operations with
minimal risks and maximum accuracy. The introduction of such technologies will
significantly improve the quality of medical services and the accessibility of
operations for patients.

Robots for care: Robots will help the elderly, making it easier to care for them
and ensuring their safety at home. Such robots will be able to interact with patients,
remind them about taking medications, and provide social support.

Flexible and bionic robots

The development of soft robotics and bionic prostheses will change the idea of
what a "robot" is:

Bionic prostheses: Already there are prostheses that can adapt to human
movements, and in the future they will have sensitivity and even the ability to interact
with the human nervous system.

Soft robots: The use of flexible materials will allow the creation of robots that
can work in more complex and volatile environments, for example, for ocean
exploration or disaster search and rescue.

Ethics and Laws of robotics

With the development of technology, issues of ethics and legal regulation will
arise:

Safety: It will be important to ensure the safety of robots, especially in areas
such as transportation, medicine and public safety.

Jobs and the economy: Robots are expected to replace humans in routine and
dangerous professions. This will raise questions about job redistribution, the need for
retraining and social change.

Conclusion,the future of robotics promises dramatic changes in the way we
work, live and interact with technology. Increasing the level of robot autonomy, the
development of new technologies and their integration into everyday life will open up
new horizons for various industries. However, with the development of robotics, new
challenges will also aris@ from ethical and social issues to legal aspects. It is
important that these technologies develop in harmony with human needs and interests
in order to maximize their benefits to society
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[ S " dzgH " € fpr 27 d3H T dz' ¥y ELGJjt" Misjtc' dzj
YOYTr dzHT YIsT  IsOdzlz.

D sdzH O dzkz &zO tg : OHOM3 d3j dz tecsBESISIST W Dt Cjls
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SummaryThe articlediscusses the impact of virtual and augmented reality technologies on
education and its importance.
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Histf sdzdzj dadets?2 toj Odzd desflsd dzO0O Bt OL s ®ldzd j
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odzqwels 20 BBEOLBaOdd), O OCYJ dm BIsJ
dZzOff cOo dzj dedw dz©@ BERZHEM j J.

1. 1o hjdzdzOW o ts9 dzj yJ dadatsfyls d

[Hded 3 dL dOdetsdzj j L dzOyddzr - smisdy J da
toj Odz! desfylsd o tBteOL o Odzdd W o dzv ls
Zyd B dzr j§ ol j yoOlsdzj dzd w . 1tGJHISfr]|S®8dZ
Isj ndetsdztse d d ftedodzj C O Is o dzd 3O dz(d 4 d HJ d
Zodzj COIsjdz dzg" s d L Of sd3d dzOs h d dzimw .

l Jelsz Odzt dzOw toj Odz! detsfls ( VR) : J o dtc
f sdzdtsfls: & fsctkyOslsmw o ydWtsoabkys MtejHLE.
Bsckl oL Od®sHj2Msotso Ols! ) Bl jSlsO®],
IStczH dzts ddzd dzj o 5L sy dets d My " IsOIs! o tj Odz! ©

Il Jielsz Odz dzr | L CMCktemdd: Eyoh dj mw &z
dmissedu) MCdd &jhsod, Cshdshe ddd Sese )
oL i35y datsfyls! f tsB "fpd@diz Oyaf W &4 MY BdAng g § dzed § €t
Br dzts B' Mdzdh Ctsd3 Histesdsisswh dd3, i Ofdz

STEMtsB tcOL ts9 Odzd | : o dtelszOdz dzOW tc] Odz' dz
odLEZOdEZdL Jteso Ols mdztsy dz" § 2Ok ydz J ¢ tsdzy g
MstekClskter ddzd OfMmlstetsdtsdzd ud MSdd weodzj dzd v,
gqdzd BttOHdydsdzdz" &3 d3j IstsH Od3 tsB kZyj ded v .

[ 5 sdzdzj dzgdzOW toj Odz! daetsfyls: ( AR): AR dzO¢C
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ftcOCIsdyJ MEtsets BEZYJ dd W :
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tcOL Gtso Ster M odlskzOdz dz@ d3d ¢ J temtsdzOy O],
LOoadmddiismMisd s kZtesodgw o &zOH JjdzdWw WL ' Ctsd3 L

AR Hdzw Ctdzlsj CMlsdese s sBERZYjddy: AR dis)y
tcj 3 dd3j tcj Odz! dzesets otcj d3idzd d YBHHjteYy doO
BOIJ ted Odztsd3. - fOf dedftstzi dtedzd § ARBBESY J Is 6 Hisfls
ddmlsezSydd 5 tejhjdds BBOL§ BOISdyUd MEBs2 L C
ZOkzyde j] ftesyj M, CBEHO fMiskzHjdals ftetso tsHC

[ sH j dzd tets 9 Odzd | d ftOCIlsd¢ O: o dtclslzOdz ©
tcJ Odz! dztsfyls fsLosdzwels MiskH] dzsOdz §LOCIsd
Emdzse dw A, GHj ®hdeBCd daj odzj Ckls L O Mmtse
dud M¢dy ©frilsr, odtlskzOd d'j ffjttOydd
HJ dzlsrT Bsckls BtsctsCtcOlsdzss ftoOCIsdStso O
o jHjls ¢ Bfsdzjj CchkkzeBsCtdkz o dzOH j dads  da
alstczHdzd yj Msoats d MsydOdz detsy tsBlZYJ
¢ o dJtclszOdzr dzOW e Odz! detsfyls IsO¢ d
BMMise s Ols mMelstczndzd yj Mlsez d BhH j ded
ydesmisd Hdzvw ctokzfff soetsets BERZYjddy d fi
sL d3tsy detsfyls d o dtclslzOdz dzts 2 tcJ Odzy dztsfyls d
dzs?2 toj Odz! detsisd EZyohdjmvw dBsckls
FOdz? dgr = € dZzOfMMOR ddzd d3j MlsOR HdzvW Mise
yd Mésets b3 Missyf sdztsy j dzedv . 1 Ofted d3j 6,
I dztsmisd , COC AltspaceVR ddzd Rumi i,
zOdz dg" § dzj Cydd, eojMmibd wdmiEemmdd d dz
Z Odz' dzts 2 Istc j -~ d3j to dats 2 Mtcj HJ Cls sy
Jdgdzr n ddzd ddesMmilstcOdzedzr = Misk Hszlslsa.

LVdzz yh j dedetsj]  sdzd dzOdzed j fdztsy dzf” ¢ tsdzy
Hdzad d3 dL tsfdzatsoe dzr n t]’te;cfd3lzh4fr] o qtelslzO
j lsfmw dn M stse dats M Is - HJ dzO IsJ OB fyls to
O 3" i3 d ff sdg Isdz" d3d .
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hi s Hsf sdzdzj dedets? toj Odzl desfylsd d odtlsk
Odzd L Jtetso Ols!  B3OIs j B@dedy Jdi§d J Migdsste A 1§ &2
Otcndlsj SIsztedz §j Htotsj SCIsr Btsdzjj ddalskzdls
gq G Istedd By ds Edzzyh dls: , f L 9
Jd n a3 tedz" B wdelzteOid, ) st d3cfeltafj d3wd3ts 6%
LOdBsHj2Misaso Ols! M disdzj CSEdzw tedz” d3d d3tsH j C
fdHdyddzm§ 54 sBtoOL tso Odzd J : ] mWdte] Lt
fsHeBlssaCd odtelskzOdz dzOY tcj Odz' dgsfyls ftsL o
Yy dzso J SO o 3D d fwOCIsdSsoOls! Mw o ~"dik
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l dqtelslzOdz! dzOW tcj Odz! dzsmls! d i
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f totsB dzj &3O 3] . 1 Of ted d3J te, o JlszOdz dzOW |
b sCOdJoOs h ¥ BMsOdEssClk HAEY EyOh dnmw
otoj BY COC HBH sddj dzdzO% toj Odz' datsfyls!  dgtsy
L toj ded v, ftocj HBMIsOQa dzZww Mz tser j Mmdc dzOdz
sBdzj 6 yosr hdy uybsjdedy d dzOoadecOyde .

r d mls ©dzy d s dzdzts § sBlzyj ded j : o dtclslzOdz' dzOW
tcOL ter © d&jYHEZ tBr" Yydzr d3d ¢ ZOMMOBRd d EH Odz
CazOmmr , dOBtstecOIsstedd dJdzd MmMJ dzd d&zOte™ o o dtc

Eyoh gy EkyOmlsesoOls! o §wOSkdujmSiad ©
fedmizlsmlse so-06 a@iffalasy dd v, d dzo Ocdzq H dztsfyls g

6. 1 BHESLBOaCO EZydljdj?2 d fwserhjddj d
l diolskz Odz! dzOwv toj Odz! dztsfls d HB{ tsdzdzj dzdzOv
HdzZ" fBHHJjJtY¢d tBERZYyjddY Eydlsjdzj?2 d {tmist
fzlsjdd MBLHOdY d&hdlsdlzj i3 = OEzHdltsted?2 dc
[ BH] d&zdtets9 Odzd J H dzw fsHeBIstse G (d Zydlsj

fsLotsdzy jIs dBsHj dzdtetse Ols LOHOYd EkftcOo dzj dz
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Codzstesdzdiol j Bds2 MiejHj. SChkts (sEsc0jls dso
Misj d ©OL©OB®BIO! MiswOjedd §jtejH dzOYC
7. CCodsdBBdyjMSoOw 1WWiClsde desfls! d KM
Mslkkw  sjnidsdscdd odlskzOod ds2 d HEY
fslstcjBSo Ol LdOydljd d o §jtteskzOyOd d
fesceOBBds,] sBjimijujddj), o Stdjydsd f
LY WiClkdodsyr &8 LO Myjl MsCtOh jddy §slkic]s
SBORZH Jteso sydzr  tOMABSHOR Jddf]. HistEEE Bl v

N

wdzd X J dzdj fbteyBdesmisd o WdLdudmSédn 6,
Bsydls dLBO9 dIs! sls dzj sBmrBHJd®RRsMIsd o WdL
fljhjmlsadwa. 1 ORBEAHBGLONR fglskn jdpls Odlg  dalz
dL zyd ded w OdzOIs s di3d d yJ iztse § € O, fsmMStsdz! C Iz
sBJj Mt j ydls: or MsCBH ] sOdzd L d tetso-@dadzste O § dzd
quztsa;u;antsGls Is § d&zO.

| ztB Odz! dz" 2 HBMiskz{: o dJlszOdz dzOW toj Odz!
e kzls MHJ d&zOIs! SBKGOLBOOIsjdz' dzr 2 " Ils HTESH
Lyohdjmw duL SIsHOdzj dzgdz" = @ ddzd BOdzstsB j MY J
HsMiskz{ ¢ sB kzyd dzgd ¢ Bdtcso segts kZtctso dagw )
ddzy jdzj edw dqdzd dMmMSkemmseots, dzgj " atsHW L F

8. lwBdzjdd d MtstsBteOy J dzd W

1 4 MdBslstew 0  dn ftej daiszh j mise O, dmy
HiSY Sdzdz] dzdzts?2 6] Odz! desfmisd o tBtOL s Odzdd Mt

dlssd dstsmls d HsMiskz ] dzsmis ! 1 J oo s5dz0Oy
oduelskzOodz dzts?2 6] Odz! desflsd d EkEmkstes2mlse M ¢
Bsy JIs BT IsH dzj f sd3j tcdets o MsCts2 HzVW dzj Ctsls
ssets, HGMlskzy dsMis! C(dlsj &zlsO d ty mMkztemtse ,
f dzOdzOd3, fHBdy Ojls ttOMmiIsd.

bimddydmMédy d ddwWtcOmlstckzSIskztcdzr §j B Ots! §
odielskz Odz' dzts 2 d HSt tsdzdz] dzdzts ? tcj Odz! desmisd
Isd ~dzd Y4 MG 52 ddWtcOmMstczC Iskzte" 9 Cdz¢ yow
My jydOodzdL Jtctseo Odzdets] BBStczHtSo Odadj d Isj n dz
B' Is! HsMiskzf dz@r dzy ot emMmjms EZyjBdzgr = L O9JHJ

Rdzlsj ctcOydw dmEEmmlilse j dzdzts G ts d dzls | dzdzj ¢
toj Odz' desfplsd d HESY§ Sdzdzj dzdzs? o] Odz! desfplsd 1
Bsydils ftedejMmlsd € mMtsL HOdMzd ® Bisdzj J fJtemts
sBlzyd dzd v , CelsstcOw Hd &z20d3d ydzts t6J Ocdtelzy Is
ftslstej Bdesisd EZyoh dn mw.
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2. Virtual Real ity [ ¢ dzjINDO$Ae ts5dgdz] ¥ d d3te j Hntiz fip i o
https://www.chrpindia.com/virtualreality.-1 Ols© HtMiskz{ O: 15.01.2022.

3. VR Safety Training Applicat-diaom d[df dajsCdstdrty
https://www.quytech.com/ portfolio/virtuaeality-safetytraining.php-r OlIs© Htmlskzf ©O: 15

247



161171 0tJof o) 39 rodeddDvdf d1 3 crywifrovrwr V¢

SNt ol r ot 3
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0" dzr i3 »Migs® g fMmiste, ODO tsyr bskzhr [ OdzOIsyT
[ dpac ydzddeepcdlelsi, zr &Sedzls y., DO
PeLt die: dtSH ] toy Odzd J§ MlsOlIsd MMmMistsdls & dzj € 5k

cOLOBBISCd foscttOBBdsets B MY jyujddy, St j

i 53y tcOL tOBtSIsyYydqeodz d ftwoiHftodwisdw ds, Colstster §
tcOL tcOB SIS d, FHtso dzj seo tsted Is Mo s Istcj B tso Odzd W qd
s J MY J wifdaldidztsyejjded v d tOL dzd ydz' § Mtej HiMlso O tOL O
ftesj CIsr M tOmMh dcj dede’ d3d o tsL d3tsy datsils W o3( .

Summary The content of the article is about some of the best software development tools
that can be used in 2028 to help developers and enterprises who are looking for the most
integrated development environment meet their requirements and create effective software, web
applications and various software development tools. projects with advanced features.

1l ODH Ot dzO 3O dz" Y Y OMOY Is O30 dz' DL " todzj Iz
O2IsOtcdz" YISO2 ELGjt" Misjt.aey nhr gOHT 3 D dz
DL "tdzjz2 fsyiMmMisjt' dd'w GCjw Okzyr"r &3 dz Y tsdzt
BOODHOtdzZOd®Odz" Y Y OMOY IsOdsOde" W D ielsll tedz Is 11
] ODHOtedzOdZOdzr v Y OMOYIsO®RZOdzr W B j dzGg ' dz' B' to
Bidz sOB " dzOH " , E2IC Jj dz BOOHOtdzOd®z30dz" Y
StclsOdzOtc™ Dte Islitcdz W ypdzgj Isjte' M Y OYIsOter

1l ODHOEdZOBOdz ¥ Y OMOYIsOd3Odzr bpL ' tedzjlz Yy
BOODHOtedzOdiZO dzO Iz YOl@AZOH' H jJ 1 "z B OODHOdZOG
¥ OMOEM ™ dzOte 3 dz B O Y HSANE di) IANOtelzBPlg B) B, B
Y s dzh OdzOte, ¥ " a3t nfmilsj dz' Ytsr dzh OdzOter

BOODHOtedzOd3Odzr vy Y OMOYIsO®BOdz" w D telsll tcdz Is 1l tc
Cn2° dz Cjdzls'" ez nh'" dz yssdzn OdzOIs™ dz Ctsd3tf + ¥ Is§ t

1 ODHOtedzOZOdzr v Y OMOY IsOi3Raez dz by " ts@xzzade"
BOY MOBHIST YOIsjm' L ¥OLEOO GCed3j Slsj Mz dzj
ddzls j oW j 2" dz ff O2-an®dzOxdziz dgIpddE)" ddH "algls j o B Ot
OtcY " dZ@ BOODHOtdZOBOdzZr Y Y OMOYIsOBO x OMOlkz.
Y "tcOdzH Oter dz Odz' YIsOk jdzH' GCdsHd&z'™h jy Ols OEGHAR K

[dzr ¥ Btodz” dzO B ODH Ot dzOBZOdzZr ¥ Y OMOYIsOBRO
BOODHOtcdzOBBOdzOEZ Is® dzH jto® dzgH j ¢ Ndls' Mis' Clsj te
Y "tcOdzH OteT BOt JSCJjdg dz B dzH ' t6j H " . [ M E
Y"tcOdzH Ot dzr w € 2B 't dzgj G LG’ s tedzj te' dzj !
HdL O2 dzj tedzj to' slsdzOHyd&Silsjtc 3 D dzj BOMY O |
Y "tcOdzH Ot Y OlsOHT .
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: D tols Il tc dz' DL "todzjz Y"tcOdzH Oter dz
Is ' QY Is ts HIdS|T ¢ iy @edz ftesyj Mis4j toH °
tcH Y "tolz ¥ D dzJ Y Odztf * ¥ 5B Odz B
d s’ oz s OO O f dzOIs W tstc d30 dzr Is OWH
OO BGSA&ZOHT .
JGDHO&@O%O&rY Y OMOY Is O30 dz’ DL " todzj ZH " ¥
ClsiMmils’ dz M -V @&y RicizlzO tdsHO dzy jr Q22 v [ 2
1 ANOfGitBH " d
' L ISOUHOODOdZzZ BODHOttdOROM ¥ Y 0O0MOYIsOdC
OfMOY Is Odz0 dzr H"ter f, HDdz YbDdzgj Isd' osH' 4 dz
tsdzlz Cjteg €. CHJlIslsj, BOODHOtdzO®Odzr ¥ y Of
"tcOQdzH Oter dz" W CEfn' d&z" ¢° Dtels Il tcdz' BOODH O
ZzOlsW stcd3Odzr v HOMGGEZ &I &3¢ dzgH " Clsj to° Oty r dzr
J ¢t dz' CIs’ geJdH" . ctelsil tcdz sf jtcOydwdzr y
tcsyjmMisjtc' d2 w 0O2k0tdz" YISO2 dCjdBH' dz' ¢° dz
ODHOtedzOdz3O dz' Y Y OMOY Is OO dz" DL ' tedzj Iz i dz
Edd CIsdmdnH’ .
2 ANOAfgkjd3j M Or dzH Ote
] ODH Ot dzO 3O dz" Y YOMOYISOBBO Y OMOEM ' dzOteH
"My 2H" . w'L BODHG&&O%O&rY Y OMOY Is ©Od30 dz
Y BdzH Odzr isOOT HOBEZ klsOm" BJjdz B t6' CIs' Iz
stcdzOdzOMmiIsr sz 11" dz Sef EZOyrils fjdz Snh yoO:
nmlsj d3j hr Or dzH Otc D O nhrgO2Mmr L. gtsdzH "™ Y Is
¥ OMmMOEMr dzOte nHh*dz tdzOtcH'™ VW H Ok ftotsyj HE
ﬂ&OBWBQQOuf sSOWHOE Els] &BOW' LHT .
3 ANQfOBEBOXZO®RZEZN T DO " WD O2 dzf
1l ODHOEdZOBOdz ¥ Y OMOY IsOd30 dzr DL ' todzj 2 Y
[ sBddz! H' YisfnrGB’“WGI@H@dZGtGMJ-W»WJMSMPB‘ D
BOY MO &z Y jIskacyd CEdRy SsiMmjls" dz H"ter i B
Y"teOQdzr' d&z " LHjEZ C€jL'dzH] JMEjtelk YONJIs BOWT'
] ODHOEdZOBOdZ ¥ YOMOYISO®RBO Y OMOEh'™ dzOtoH T
B dz' d§ RBsdz BtsdzhO H O, sSdzOte ftetsyj Misj toH '
ftesyjmM' &z yjw' &z jlskey SCed3j CIsjmjls' dz BOODH
sOWHOEZT Cjtog €.
T4 ANOABMm d3H ' dz' €

Er

N < N N

N WY < WX

1 ODH Ot dzOBBO dzO Iz Y"tcOdzH Oter dz" W 2 dzj M
ftosyj HztcOdzOter wr LODO 0O210tcdz" YIsO2 bpfMmjte jl
HOMEZHT Y ORBIsOBOM" L Jskz uh'* dz ptelsll tcdz s

BOODHOtcdzOd®30dz" Y Y OMOY Is ©Odz0 dz' DL tedzj Iz Y "t
B 5 dzfn'" dz, BO&me BOODHOtedzOBO®zOEZ Y "tcOdzH Ote’

MB@nybO@ ' B"dz Oy OtOIslsr Odzlzr wr L € j t
5 AG%@BMOBBV OzHdIsted W
1 ODHOWEOBOA ¥ Y OMOY Is O30 dz’ DL tedzj 2H " W

Okndlsstedw fir @;m HOBE MisOdzH OtelslsOt” Diels il
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hQordz BdLdzgjm §jdz BOMISOEhMT DL " tedzj 2h ' dzj te
BOODHOtedzO®RBOWz' ¥ Y OMOY IsOd30O dz DL tdzjz Y"t0O
DL " todzj h " dzjteej] OtedzOdzDOdz. uwtsdzH' YIsOdz Bsdz
B"tcr dz BODHOtcdzOdzOdzr v Y OMOY Is Odz30 dzr DL " todzj |
sOdzr Mrf, td Y HOBEZ OO IOt dZ Y OdODOIsIs (
Citeg €.

T 6 AOCGYBHRRGYIBAdRZOdzZH T dz" Y

1 ODHOEXOBOA ¥ Y OMOYIsOd3Odz DL ' tedzi z Y
WeEdS ydosdzOdznr O ELGJte’ MM" L Y Ozh©® HO, [
SdzOteH"™ W JWw YOyMmrmrdz M LH" W YO)JIsls' dz' §Is
CiteJ s hOBBOdZ O tedzOh " dz@f YIsOte B Ots.

' L ISOUHOODOdZzZ BODHOttdORZOM ¥ Y O0MOYIsOdC
Y OMOY Is ©Odz0 dz’ DL  tedzjlz YtsBOMrdz %" d&zH ©d3 DL °
HtcH " M BBjdz B ' 6" CIs" oz nh " dz ik dz' Cls* Is J
CEL YJ4JbBC" L' W' L.

T 7 ANkt OydwYw dz" My OdzOter

1l ODHOEdZOBOdZ ¥ Y OMOY IsOd30dz DL todzj 2 Y
ftesyjm dz MJwW' dzHjIsjIs® dz X D dzgj YEOIIsr |, mJ
ddzls j ctcOydwv dzr w CjVW SOWHOE" dz2 "M dz2OHT" . 1 J
B ' tc Islltc’ BOt HJjd C. I "dz YOOHO2HO Mm' L
DL tedzjlz Y"WOdZHOt" dzH O Mr tfiydw zOtcH'" Y O
Ndls" d@3H' ST ydqw zOd O Y OdzODOISIsOAzD Odzr dzO S E L

1 ODHOtedZOBOMz v Y O0MOYIsO®RRO d3j dz B ODH Otcdz
[3]:

GitHub-B" dz dzj ' L' dzj dz B' tedzj ¢ j dz B ODH Ot dzC
stsB " dzO OQOtedzOdzOOdz {f dzOIs W tstc A30. Jdz Ydl' dzH*
CtSHIsT sjSMmj telzH"’ HJ , BOMY OtclzH T HO Y tsSdzH O]
BZ3d &z 3 B dzdzd sdzdzOdz OMIsOdRZ S sBY Odzed v d&zOte tsMr
Y"teOdzr dz  O2 HOBZO®RZOH" . [ dzOte Adobe, Del |l T
IsOdzr B3Oz C R OdzdwW d&ZOD O Y L dZgdls S EtGmMiISy H" .

dtsdzH" YIsOdz Git Hub BODHOttdzORZOdzr v y OMO"
Y"tcOdzr Btsdzr f Is @B rwkzAHEZS.] dGilstOHizl lBOdzH T PO tsSdz
"y mOm git o] { sSL-dsiglsd Qzelz] ty' "oz’ dyj IS § Bie j IS* dzt
BO2 &zOdz" Mmis’ . JdzZrw YOE" "M LH' " dz Y Odls ©OBC
nh*dz ¢ L EL XUipg@2gye@ yHINS Ijj2B OdzOMmr b ( SEY
cozj dzdz' w G j1L Cldzejdz qJte' dzH] BtedzOzOMY Odz
¥ OMmoOkhr dzOte B' 6 Y BBOHO GWO2 Yy "dir i ' Misy
B'tejlddjdz B tedzj ' §f " "d3r i) ‘' Misjlz uh"dz tster c

Chrome DevTools

Chr ome Dev Tmwo'l tsdzj kzohj' sy tiefigrj d3h GedgGeteH T
YrLd3j Islsj toH Y OLEZOO X b dzibp LIS jiofigdy ‘zdzj z 6)jj WO telx
Dtels Il tedz' Y EdH | Iz Y"tcOdzH Ote’ Is® €4 dzj 2 Go o g
Chrome DevTooks " dz -frpQ28Bls ¥ OMOEkh T &zOteD O O te dz0O dzD
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Y OMOY Is ©Odz30 dzr DL '"tedzj ZH" W JW YOyMmr Y " tc Odzi
Google YOMODOd.

Azure

Azure-B " dz B Otcdzr v f dzOIsW stcdzOdzOtcH ® B " dzlslsr Y
stcdzOdzOMmiIsr oz Y bpdzegj BOMY Otz nh" dz yd° Y 5 dzt
Y"teOdzrf dz bpDL'tedzjz Y"tOdz . Azur e CeEffIsj ey
Is' dzH jto' dz YSdZHO2HT XYDdzj Y OdzZfr OO yYyBBdZ Yjls'

Azure c¢dBtdHIs® a3l 3¢ " dzH ' CIsj to sdz" W dz

sOB " dzZOH T . N 2-H 'BHIOJstcBAZTgr ¢Odzf " 0O Y BBdz Y Jd s’
Y BdZH OdzO OdzOH'T dzd d3d Md Y BdzH Odz" isOOT M 4t
CJwi2lsy OdzOHT . Azure Oty " dzf BOMYO HO ¢
ytsdz xNjb®d@H", Md v "M di] JifmMiflikz, M

Cdejteyolz" " fMm' LH" C 3 D dzd Y OMOdzH T d dzls | dzdzj
a3 3¢ dzH " C s to.

DevOps Y"tOdzHOt" dz@ ¥ CERBI G d3i dz Mi cr os
Y s d3h OdzOteH T sjL Y"tekzDO &I&BE dzH' & B J t6J
CBBdzlsy 2 dzj todzj toH "’ YSdZHOdZO sIs' 6 QD" d3H C
stsdz” d3j dz Y OlsOtc, dz pDtelsIl todz Of f OtcOlIslsr y Yy
YDdzgJ BOODHOdOBOZzOEZ Is' dzH jtc' dz YtSdzZH O2 H T .

Visual Studio Code

Visual Studio Cod® B ODH QtedzOd@3Odzr ¥ Y OMOYIsOd3O y Of
sOdz" &Z3Odz S tsH tjJ HOSC ststedzOter dzf w B " t6° . [ dz Dt
dzj 6" L G st jteOydwdzr Yy yn2jdzjte nh*dz ytsd
N OMOY ISO®RBO f dzOsW stedzOMr dz SeEtflsjGcjdz Ispy "’ ted
Y OMOYISO®BRO Y OMOEhr dzOte Yy tsdzH OdzOH T .

1 "dz BOODHOdO®ROAz" ¥ Y OMOY Is Odz0 dz’ DL todzj
BEd&zOIs" dz BOtedzr v dzj 6" L G Il B3¢ dgH " CIsj toH
tcj HOCIsstGr . [J0O0dz ddzlsj ctcOydw dzOdzo©dz CL I ,
hje' ' d& M WEdS ydw dzOter , CtsHIsr IsjSCMmjtelz b dzj

] O2 HO®Od ZoOOdz pHjBdjlslsjte Is' L' o

1. RdzlsjtedzjIs 1 dzyd ¢ dasph:frevgkiped@.brgd/\Wikd/HylixH d w &

2. Rdzlsj todzj Is Ldzyd S dztstf J HW cldSdf juHdwe ht
Sted j delsJictso Odzdets ] _ ftetsEtcOBBItetso Odzd J .

3. stsydodz desj wf R BB I T ¢mOBtnOBtGe http://
(. 1I¥IRrR (W) JIBdzquv.
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rot1of¢ rrRYdBL IV rodsduvr ¢ COREL DRAW [nfsur
rctrrreuw

sOhfzEdzOstse .1t ., MOdzddatse ¢.r ., s Of

0" dzr 3d Y-elaQlzapooea [.E. dB@acedmlsp, aDa

vdzdeepfmdlsels ¢f dpafme, z" B edzls Y., ¢

PeL ket Ists?2 Mmdc@dymjitsds'tcd d3 tetsdz? Cor el Draw 9o
HJLO2dzj d Yty sz + sts dzmistelzdzj dzls, Ctslstster 2 H tsdzy
Summary: In this article, we will look at the role of CorelDRAW in modern graphic design
and why it is a tool that every designer should have.

1 116" dzg sOWH O, CtcOW d ¢ Odzr Y HdL O2 dz
CodBi3zdzd § Oydw MilstcOIsj e dw dzOter dz" W BOWT L HT
Zzsetslsdflsjtc YOMOEZHOddHOR BIO®HF ' C g isdePUZOLZD® P
I dzg a3 BDMJ CJdzjMmMlsjtenjdz jtoj ChjdzjdzzH' W s
qdzHEezmstedwmr dzH O EL " dg' W yY"dgH" dz" O" dz HD2J C I
- Corel Draw.Corel DRAW9 j S Isstcdzr ¥ 6ctcOWdSCOdzr vy tjHOC
BOSE jIsddze ¥ pDdaj Y OdzOdz30cdz" Y BdLdzid 1M " dg

Y sdzH Odzr dzOH T . ] ODHOLdZOBO  O2HOAZOMEZI ' dzOt
dzgj i3j iy ®ZOH' kN jej2dz EWHjEZ uh'" dz ptelsi
1 "dz 827 dzH T ELGjtelsjIs" dz B OODHOtdzOdBROdz ¢

HdL O2dzj tcdzjtedj Bjls BOCjllsjtc’' dz;, QR CtsHIs O
Y OMOZDO N d3¢ " dzgH" & BJt6d H' .

Il "dz BODHOtedzOBBOdzr v yYy"tcOdz YOL " tgg HdL C
B dzdzj Isj dg' H j tG, ksetslsdf Isj to, odLdIsC OdzOte
Y OMOEZDO BN 3¢ " dzH " € B jtoj H'

4 SWO'T Corel DRAW Graph.ics Suite 202
PpZzjMmMys?2 ZO0oO® ybpdzgj HOB § Cjdzj N OyOdz
Y "tcOdzH OtcH T " fpr dzOH T . Il "dz BOODHOtd&zO®BOM Y

CJdzj Y Oy Odz dzOL j tedz' € ClcQoB O Y Ok'™ d3H Of
OtclsT yhr dzr yIsOter B Ots. 1 Oy OdzH" Bj dz Y tsdz
B' dzj 2" €.
Corel DRAW Graphics Suite 2020 dgGc' LG
[8CM HdLO2dz Y tsBO&Otr d&zgO MWD ELGJte" M

Wislssmiztcj Islsj toH ° EWVH] Iz, oJ Clsstedz Yy d dzdz¥ fr
Y "tcOdzH Oter dz " Mmr dzOH T .

1 OMf © Ypdzj Y OtedzOBO dJdegH fMistcdw fiyr dzH O
BODHOtdzOdBOdz" Y Y "teOdzH T f O2HOdZOdMZ { B
OCIsdoljte' dz Y OMO2 O&OHT™ [ 1] . wh ¢ ° BOtS j
h Q0" dz Cof' f ster dzH Ots HO sfyr B ODH Ots dzC
B o3¢ " dzH " S Isjte’ dz § O2 HOEZOZOH T .

Corel DRAW MacOS » bpdzj Wi ndows Y I2J dzj

dzj ¢ L' dzH ] G J W MmJdz d3H' BODHOtdzO®RZOdzr v )
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qdzHEzmMsedWHO Elsy IsOdzr dB3Odz. r sOOter Isj wh j dzj
CJw Okzyr &3 Oteyr dz dzOL jtedz' € ctcOobs tcO® DIk,
nHh*“dz Jw y0oyfmr dolsdyj dzj tcH' OdzO O&OH' .

Cor el Dr aw CGteOW & Odzr Y HdL O2dz sy
a3l 3¢ " dzH " Clsj toH nfpr dzOH T, B" dz Gdz ¢Cofm" 1Y
pL ' dzg W ddzlskzdlsdoals’ ddzlsj oW j 2 ' 3d dz Y " e Odz
HdL O2dzj edzj 6 B ' tedzj Nj tjls BOMEZ Oy dzf ¢CJ
Cor el Draw 9o jClktstedzr v ddzdzt mMlstcOydw dzOtcH O dz
hr DOtedzON r dzr Yy gHJ WOt dz Y lIlLJGj ofmr telz 1l
||fr]r dZ@Hr.

Cor el Draw BOODHOttdzOBBOM" dz" W  d3@=edz" LYH '
9 JjClststedz Y GOV dSE OBy dz " d3" M ‘“Misj kz a3l d
fd¢MmjdzHn jtoH jdz Is"tcOIsr dz Y¥pdzgj Edzh jd&3 dz EL G Jt
CtcOWJECOHOdz O27 ted3Oh r dzr Oor 9 jCltstcdz’ Y GtecC
dzj " LHjdzejdz Ypdzagj O)'"tOIlsT di3H'" dzf OF dz Y SO Oc
Corel Drawils D tols Il todz' f zOIsW stcdBOdzOte d3j dz E dzh | o
Zseslsdflsjtc d3dj dz BOMYO HJL O2dzH OtcH' Y OMOET

1 OMf © &BOIsjtcdOdzH Oter dzH ©  dzj d3j M J ydwtedz
Y OlsmOwr L HO, Cor el Draw bDtlsll tcdz HdL O2 dz
" fpr dzOH T . ldLrdls COlsOkzOter -MARjlslz BASS I 4]0
pdzj zdzjIsls® ¢ BIJHJO cwOWdJCOMr dZO Hj2 dz B" dz
BDt'  dz Njhj Od&zOHT .

Cor el Draw YtSdzHOdBOM" dzZ' w B OMIsT OtclsT
f " h" BHjte" digg dz N2 dzj " dgH " dz' ¢ Btsdzr f IsOB'" dzf
3 D dzj Is. B . mdwylsr sOdzr d3O0dz " h " d3gH j toH '
BOODHOtdZOBRBOdz ¥ Y OMOYISO®BOMr dzOdz W O2 dzH OtcH T
dzd d3j MmJ Jn Yqr dzH" ymroi Dtols Il tcdz' Y sdzH C
Iszr dzH "™ dzOter Wr LHT {1 CMYf stelslsO2 OdzOIsr dzgr Wr L HT

dtsdz” d3j dz Y Ols Ote, Cor el Draw HJL O2 dzj tcdz,

CjU C' kOfnOdOm &0 ytsd NjkC' ' Lkej &I &S d&
HdL O2 dzH T T dzZH O3 Y OMOEZDO I ABES" dzH" & B J to]
YO JIsls" dz CIsjte" dzgj MpD2CjMm tjllsjkz &Il i3S dzH
SNy " cjtoH’ Ndgj dgH j 2 OdzOHT .

DOL " teG Y Otgy ' dzH ' BdLdzj M Y OODHO2'" dzH O s

dz gH " dz' ¢ fidz HdLO2dz IssfflsOter OteOMr dzH C
Ctodzj M od a3l 3¢ " dzgH " CIsj toH° "M dzZOH T . 1 ODH O
L O2dz] t6G § B'tc YBBOHO B 't EZOYT" IO y"c
fmMr cdgOdzOtcH BEd&ZEZH' YDdzy YOBOW 3] toL * d3r
dtsdz” &3j dz Y OlsOte, Corel Draw BOfprf hr ocC
DOtlzHT YORISOHBOMTr L Jjlsjls' d IsiiMmlsj tcH B O
ydw dzOte fr]q’Wylsr Cdwi2l’ dzaj dz d3ll d&3¢ " dzH * G I
NdIsls" &z 6" dz BtSdzZH'" tedZO2 H T 3 D dzj EdzH " to' M
OQ2ISOHT ( MEzte. 1) .
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SUMMER SALE

Core| DRAW
DW@&DOIEES G N

CztcjiColr el Draw BOODHOtdZzOBOMr dzH © » OMOdzD C

Cor el Draw BODHOt®ZzO®ROM" dz@f w IsODT B ' tc
B" dzslst MOYIOEZ yYyrLd&3jlslsj e’ d&3j dz1 off dzI® P cldg & dz] ‘e
N¥" AR MisOte" dz B" dzZsls©O swO2 MOYISO2 O&zOHT', T
Y"tef d&zOr HOdz Ytsdz 3 JIE' L] Od&zOHT ybopdaj € Jto’
dzj &3d M sy d@nh jdzjte' &3 &z BEdZ Iy OdZOHT . J
YOIsr MOIsr dz pteB' t6c OHOMR Bz W HOBEZT B2T B

NLH" €M L dqdedeso Oydw Y bpdzy YBSdzH Ok

Cor el Draw 1HILH' §Mm" L d dzdztso Oydw dzOte d3J
Otey OMr dzH © 30 " &zZHOdz OMIS OB EOY" s BB2" @

dzj 6" L G s tcj G° BidzH T . 1l ODHOtcdzO 3O dz" Y Y
Edz dgH ' dz' CIs* YOy MOtelsOls' dz 3 D dzd f O2 HO
Y OtcOMmIsr tcOIsr dz 4 OWOtclslzdzOtcH T I dzj a3’ hr DOteC

HOd § Cjdzj YOlyOdz MOEOHO O&DO yOdkz I
sjhidsdsc W ZzODO Dy O Odz Yisdz % jIsC' L' dz Y

stsdzr d@3i &z Y OlsOtc, -MOR se| DODseswdkeder , YLk
OQtedz@2 ' Is"lst dzgkh ' ZzODO® Yy L dBjls CEtemjbk IS
Y OV Ist YSd&zHOE CEtmMjlIsy H" . U jBr) dzd CCQjddzcyj dzizDyff
BOMIsOENT dzj d3d M4 Iso>1‘tec{34dz HdL O2dzd t6 |

BRIl di3C* dzH ' Clsjte’ dz BOtr dzh © § O2HOLOBE X d oz
YOHOKBHO SCE®RISIjMil' &z toj MztemlsOtc B Ote[ 4] .
Dtster IsT dzgH "™ dzO2 € j dzj , Cor el Draw L Odz0Odz
JYW dzHjIs" dz6jdz HLO2dz lIlHJjt' ", D tols Il tc dz'
dz' dBH " dz' € f jdz " dzlsT RROY s OB YL gl &M dzn o Widsk
jdz YsdzH Ok Oy Offr dzHO kOfIs' tdkOf tE &z Olsy
27 dzr dz Y SO0’ Oy Wl L- EO) d@PjslsT C®Orzeild Is B

G mx
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ZzOL Oter dz OZHOWOIS" dz2 Sty dBiIls CEtds] ¢ B J 2 dz
Y " tc Odz.

la2Hadzadzr &zbadz pHeBdelslsep Is' L' o3 :
1. ¢. )] AQoHrsetdtsoDBRAW H dzw- 3fﬁ|§|ZI#]JSGK|§)@Z:Cf(L|281

2. l jlstetse [ . 1 - sl ! ¥ Isj tdzOW GctOW d-620: Zy
MistcOdzd yr ) .
3. [ detsdetseo 1 . A. sl v Isj tedzOVY CGctOW 45 o H

flstcOdzd y' ) .
4.1 & te dz@® ¢l 5Gorel DRAW X3} jIsj teB Zte @ ;5 & Offl6te O dgB@r ) .

uvrs 004. 08

{4 oy 30 vrM1i114 R RMm T L[ 1 wf1r10
fowzuv o RI UL IM RIirrlRB
sddYd St 1. 0.
1 Okydzr 2 wkSCtseoatsHdlsj dz’ : q’tGJﬂisHG)aG)USszJ mMfiy. HM

sshdi A fLeOmne, c¢.z' &Cjdls, sOLORMsOd

ot 27 £ O30dkO &BOMhkOBkOd&OL' dZ 3M" & OkOEH '

sjrndesdzse dW dzOtcH" StsZHORZEYO OttdzOdzd @Fz.H j dzd @ J to& ' (|
Paas, Saas), tstsdzOdzOfnlsft;slz Ist tcdzj to* (14 ¢4d08890
BdCtesmjtcodfm Oten o[lsgﬁilslztgc)fnr @By dz CBdelsj 2dzgj todzj Iz
sjndzsdzce W dzOteH" 6 20" ffM" LH" € ypdzgj hr" dr dzH OtoH T
Npbdagy ®Blzdz sdBudzlslsr 2 fr]lstc;Olsc;Gc{WdzOte B3i dz Y OMOdzH T
BsdzOh 02 tTtH Msjte] JjtojShj dzOL Otc OkZHOt" dzd Odz.

Summary The article is dedicated to the use of cloud technologies for creating scalable
applications. It covers the main models of cloud services (laaS, PaaS, SaaS), types of deployments
(private, public, and hybrid clouds), as well as microservice architecture and containerization
tools. Special attention is given to the challenges of cloud technologies, including security issues
and cost optimization, as well as future trends such as multicloud strategies and Al integration.

stsotej d3gj dzdzr | BB dZOYdzr § bjrdzsdzsedd dcts
tcOL o jtolsT 9o0dedd d dBOMhilsOBdtetseo Odedd { tod dztsy
HsmiskEd dzsfls! Mmjweeadmse. I fMj Bd hj Co®kfO
Jqu © da ¢edBStflsd, L Ctsdesdzsd ydesflsd d tsis¢
OClkzOd dzs ©® EfmMdzsedwhn tsMlsO HOdd 7 d
fsLosdzV jls Ooalts®@OIsdyiMcéd &BOMhIsOBdictso Ols
B ded B L delzw wdMSEd YJsmissjo, Yo dspPy dep?
fMdeso dz" | BsHjdzd B dzOYdzr = bkmdkze o¢dz 4Ot
slstster A ftocj HdZOG O, Is teOL dzd ydz | Iz tcts o dad
tcjHBEMIsOodzv jIs BOL o 8 cddrice @fis i lalztc B dzwF
SdawSsmiszy € ftosctOdBBdsdlz B MY Jj Yl dad ¥
oV ls S Odzdw g fdzdL dls! tOMABHT  dzal
yjfmmr t©oLtwoBslsSd d EMStstedls! odzj Hisj dz
dzso W iIsfw  dzj sisi jogedjladpls oz @ gl , | MESL H O«
odlsdw ydWwttse' n mMjtodmse .
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sdzs yj o oi3q fteddaydyf Odi3d 5B dzOYdz" n L
BOMh IsOB d te,z 4 d3tEiglrY dafs fiplsj'L S O detsfiMB@hh sOB Jtelz |
fsLosdzy jIs OHOfIsdtese Ols' tj Mkztemr o L O d Mmc
md mlsj d3r q’dzq’ c[LBrlslsudzlsGls dmf sdz L tso Odad W
dzj f toj tor o dzr 2 Hisiskz{ ¢ ftoddzsy J dzedvw ds r
BJLEBYf OMmdzesMmils: oCdzt yojls LOMNdlsk HOdzdzr = d ¢
S tots d3y IssG s, sB dzOydz" J Is j Groditsxies@lgddL O 4

ftesyd MmMtse w©OL o jtls" 9 Odzedw d EftcOodzj dedw
iWWJQISCdeZiS tcOMftej H] dzZW Is! 6 Mktemr d&J Y HE
sflsddzOdz! dzkzée fJtetsdL otsHdIs] dz desilss | fndzd 3 OW
sz do Odzd j . RMYf sdzr L 59 Odzd § tsB dzOydz' -
sflsdidL Oyddetse g mpsh, EfeistQwial> d ThisL HOM

GZOH |y dzgs2 MijH' HE" ©OLBLOBSISC d 1 &MY dkC
[BdOydy | bkjodsdscdd ftjHshsOodvsls o
BOMh kOB dielj &' & Gtoddzsy j dzd2, oS ds yow or fiy

I Csdesdid uj MC k2 LYW iSIsdo desfyls! . I fss oW
s OB d &z dzlz OBl ftoddsy j dd 2 B jL {
bPHiso dzj lso Stej dedetslsd ftsd LisoOlsjdzj2. € zOf

tcj mMztcmr C IbjClkhdds dzOctclzL € Oy, Qo IstsdizOIs d y
dLBjOls! LB sBydz" = L OltcOIs. CCBdesdzd yJ i
slsCOL | s HtsetsMistswh jets ©BSKEZHES Oded W

jmMktenmr, ykts Misfmsefsobkjls sfldddL Oydd e

wbkh jfsoksls Isted Ghdssed 2 kdfoO tBdOYy
f 2B dzd ydats d c6dBtcdHddzs . y Ofls dzts § sB dzOC t
BjLBY OmMdesMmisd d Ctdalstetsdzv H Odzdz” =, fSHAB
Istcl Btso Odzd v 3] . 1 B dzd ydzts § sB dzOC s Hisfis iz
ftcjHEZOCOjls cdBStMhls! d &OMhkOsdiekj Bshls!
LdBtedHdes] BdOSE Meyjkojls ftojdokzh jils:
CsdWdHjdzydOdz: dz" §j] HOdzdz" | © yYyOflsdzsds tsB dzO!
Clsts B iMfjydeOjls BOMdZOdzp d3j ¥ H Iz BJLEBYO
L WWiClkkdodsts] bftOodzjdzdj LOLLOOB] d toj Mk

dtotej d3gj dgdzr | B dIZOYdser j  dzZOsW sted3" sO¢
Mi crosoft Azur e d Googl e Cloud Pl at f
d dzfmistc iz d3j dzls HdzWv ML HOddY d d&@OMmhIsOBdtet
W lkzdzC ydw dzd Wy dzw e Isfpw QolssBOIsdyj ME 5§ d3
HisB O9 dzW Is ! ddzd EBditOIs! tcj Mztemr 9 L Oadm
dzOctclzL € d, tcOMf tcj Hj dzw s h OW LOf tesmr d3j X H |
fJjtedG cGclzL 9. stsdzlsj 2dzj cdL Oydw d tste€ j M
Kubernetes EftshoOosls EftctOodzjdedy Htoddztsy |

tcOBSIskz 9 dL sdzd tets 9 Odzdz" - Mtej HOR . [ JCtesf
Mistetsd Is ! f tod dztsy § dzd W ¢cO¢ dzOB ste  dzj L O9 d
BOMh sOBdtetse Ols! Mmw dqdzHd o dH EZOdz dzts, fsorh

sBd&OYdy j bkjodsdscdd MsOkSdo 08 smw f o' L
CodW dH j deyd Odz! desfyls! HOddy &, f(sMSsd Sk ¢
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ZHOdzy dgdzr = MmJtco j 6O, fsor hOW tdMm¢ dzj MO
ddeV sted30Oydd .

4 tcOLodbdjdB Isjrdtdtsed? dOBMzt HOJ IsMw (o
cdBtedHdz d3 tog h j ded W o3, Cslsster J sBJ J HJdaW
sBdzOYydzr = fcsoO2Hjtetse d wsLosdwels cdBECts

d3j Y HEz tcOL dzr d&3d sB dzOC Odzd . v OC Ow Mmis tc (
slsCOLBEMIss?2 ydo smis+ Bddzd 3dL Jicso Ols L Q9
sflsddidL cfte:ts:-)(DIsJI L OlstcOlsT . ) Zmdzse dwn tc t
Bzdz! sdsB &ZzOydz" 2 YtSHRtBSH Lot jIs tcOMY tej |

foddtsy jdedv BINHE ftdoOlsdy &3 d ¢ ks dzdyds o3
CdeW dH J dzyd Odz dzisfr]lsJB d 1+ WWjSlsdoe desimils! & |

RMCEMMmilse j dzdz” 2 dgdzls j dzdzj €Is ( RR) d d&on
zOyd dzO¢ Is OCIsd o dzts fted d3d dgv Is! mw ) tsB dzO
otsL By detsisd H dzw QolstsBOISdL Oydd ftetsyj MM
g dMmlsj dgr RR d&@tsckzls dmMfisd Lse Ol! v Hdzv
ftoj HMSOL OdzedY dOctekzL Cd d B d2Otclzy j dzdw™w Oc
FftcOodzj dzdj B dzZOydz" d3d dJdaW cOMistczC szt OB ¢

s tetsd3g IstsG 5, dztso ' J f SHRBHT ¢ BJLBYC
czzdzj osets HBBo jtedwe (Zero Trust), MisOdasce
sjrdesdzscdvan. Clils ftsHARtsH HtjJ]H dZOCO] Is
ftcOo HBMEHO {tdz LsoaOIsjdzj?2 d EkEfMmlstes?2 Mmls
tcOfMmisizh j2 CdBjtekzetetsL . stsdzyd f ydwv Zer o -
ftod dztsy j ded W, HOYJd JMmdzd dzOtelkzh j d2O B j L 5 Of
stcjBtso Odzdw a5 Msotej d3j dede' = tjclzdzV sstetso .

[BdZzOydzr | bjnrndesdzcedd tslsCter e Osls f jtoj H
L d&z20ydlsj dz' dz" j oL d3tsy detsls d H dzw MsL H Odzd
L Ctsdetsdgd yug MSd 1 WW iClsdoeader » fftoddzsy j dzd 2 . R
HisMiskz{ detsfyls ! Hj dzOs Is B dZOYydz | tod M j dzd v t
stceOdzdL Oyd?2, Mbtej BWh damwy MsCteOIsdls! dL H,
d dadzts o Oyd 2 . [HdZOS s 9odzj Hicj dad j tsB dzOydz ~
fSHARBHO ¢ EZfwOodzjdzd® BJLBY OMdesmiss 8, C 51
dBsH jdzd tcOL o jtols™ 9 Oded W .

rdzv fmlskHjdlsses d dzOyddzoOe hdr M Jj ydodzd
sB dzOMmis d | T, tsB dzOydz" j§ Isj - desdztsc d d ftcj+
ZOff tcOo dzj dzd J , dLiezyjdedj SCtlbttetséts ftsL 9 tsdzc
Mo tcj d3d dzdz’ n ydWttser n mMdMmisj d3. t OLodlilsdJ
f dzOIs W tstc &3O A3( f sded 30ded 4 ddemistelzd3zj dzlstse  Oo
SOCY ] LA&Od) otfttsMtse BjL Y OMdesMmisd W o dz
COte! jter o 1 Ists?2 B d&ZOMIsJ.

J Efmdzse dw A ydgWwtetse 52 Istc OdzmW stcdzOyd d,
MisOdzso W Ismw  fMls OdzH O tc lgf szl tc © M Idf tetArflslsdAstg rdzd  © @ XTc
9 d&zOH j Is! d dzmistez d&3j dzls O &3 dzts d kZd3j Is: i tcd
stcj Btso Odzd?2 B LS OMdetsMmisd, HBOMhIlsOBJtclzj d3ts
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s dMBs¢ dMfsd L 5o Odzdzts?2 dzdIsj eOlskzter

1. 1 0tedimls rR. 1. [Bd&OYydz j Isjrdzsdztedd o Mtso ts

sBOL 5o Oded d / R 1. ] Oted fls, ] ¢ . 1] Otcd fMmls
Isd ndzd ud MS 5B IZdZdSJthOdISJ Is 4 : lIthSBdZIBGBﬁBHUJtGﬁiB@JEQISd
[ i HEZdOtez] sz y . C sdz 12,0 [dsevdedz R ORW| od, & . 2 0I2119D8.

2. [Bd&OYd j bjodsdesedd. }©OCkdujMmSitsj ket
ftod dztsxg Gz 2 ¢

cfr 37.013

SRI[tIUV[[RLVL rc1r J131 9dywt L w RLUB[ITLILYU 8
sNE [t w

vEd] ¢.¢., MEHO2BjtteGOdts w. ., rt
Or dz d3d HiOpYMmIlste, ODO Yr lskzhr [ h BODOWB
fdpac ydkdoeepcdlselsi, zr d&3¢edzls y., DO

PeLt® dze: ) MisOls+ | twOmMhBslste] dzO ddaW stedZOydw ¢
CdejtcL Of e do Odzd W -Is § dzjdSdas dsdsiaiztadySd sylgfidsdzdzs 2 MJ Isd , ¢
ot B3 N dqiosits ttOMf tetsMmistcOdzj dzO.

Summary The article provides information on the impact and main types of harmful
cyberbullying in the currently widespread information and telecommunications network.

sdBjtcB bBdrdde dfcd B j Y T 3T ), GdH O yYsEY' ki

YOk" dcsH OfMmisT yIsOter ) D dzd Is. B . mMdwylr ts dzdzO |
YinLjej Ofmrter dzOHT B"dZHO f O2HORZOKEN " d&zOts
CEtc] , BE d' fj OdzOH-f O VW stc iz zOtc B QEdzO Q giz? B
(hOBEZ"™ &ZH ORI ) sjtc' i - OB OtcdzO RO dzO tc d&3j dz, L
N4 S J OYf OtcOIsf j dz > D dzj Is. B . BEd MjH" .
Y steY ' sOIsT dz, Y BtedzO2Is" dz dzj d3d d "Wy O Y Odz
JILLIN 74 EISJ QIItGHsz 3D Mg dzj , MmMijBJ B sdz OHOM
JIsjH' fls' €j2B' ' tc OHOMBHOt (Y "teB OdzH Otg)

5dBJtGB|ZdZdZC{dZG'|S v C€j2B  tc d3 MOdzH Oter :
-rpB ' todzj dgzh ' dz' w m"wislsr Wtlkthiztcjslsj to' dz
- d2dzO2 dz  dzOs W stydEidk | By cd" X' B j ok
-rbB ' todzj dzzh ' IEttOdzr YOk jMjlls' d&OIsj tod(
1" tejkzH" VW CJd21° dal Jd d&z' ¥DB' todzj dzz h
~n OB OtcdzOBOdzOte % " B Jj tokz
sdBjteBlkzdzdzddzcIls' W Isihtedzj t6°
RdzlsjtocdzjIs HDE ' t6' dzHj CEfIsj G jdz d&BOL d&3" dzH '

stcdzOdzOMiIsr tOHT . X JIOY -BPuzdsy dz, Yy OB UHERHR L, (St
YOk' fls' -sdfDe "Wz € E L y-OisOMjsOs] t6° -y 'dgir'dy s @'ted
sktcOdr Ils"OylsT YOLBO Iiite' dz2 YyOMO2HT . s

Cjdzjfm' kjdddHjtte] Sjw djdz ¥ ' SlsjdzjH' :
Oy SdBjwBbdddds: CdBj sk ddddls:
dj Bjflj SOBOL OkEOME § ZOY stcdkOdOte" dzO
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BtSdzOIsr dzH"™ D" dzO B O2 dzOdz" MlsT Il dzj o3 BOts. S
ElsCjtcecjdz OHOMR EL "  dzg W I[Is"tcOYyIsr mMdf Ols™ dzO
OdzdzO2HT . Ndzgj i3’ YY" sz ybpB' todzj dgzh ' dz2@ HJ

U"teOY IsT ¢ dB j toB Iz dzdzd dzc : CdB 4 toB Iz dzdzd dzG Is
ster dz OdzOH'" ybpdgy Is"teOYISr ydWtdzr y "L YO
JhyYOhoOodz 2" &zZO2HT , sfmr izO2h O s dzdzO© 2 dz
sdBjteBlzdzdzd dz¢ IskEtcOdzr Is"twcOyVIsr - OB OtcdzO RO
B3¢ dz, B"dz tsdz" W BB&ZOh OODr dzO HO, BIUG' dz'

1 02y 0Ok Y dr dz YY" sEHrw a1 vndz Isilte' dzj
OH Od3H Otg, N s@s@EZO O e dzHd3j dz d3" D Odz' d3H § o, d3

Is z t6 O dz' B' dzd3j 2 H', MtsdzH' YIsOdz tsdzr [sOdzd Oz
d3" dzH ©2 Y ODHO2HO YtMr 3h O Olsr yhr dzn YYO dJ
sdB jteh OB lz" dz: B"dz BOY' dzOEkzHT |, ¥ Odz0 O dz
CJL ' dzH jlzsy By GiztcH ' YO®RIsdHT . 1" dz QC{BJtGBIZ(
Y OtcOfMmIsr .o dzOHT . 1 "dz ybpB' tedzj dzzh "6 WdL d¢Cc

¢ dzn Oz : B"dz CdBjteBlzdzdzddzeIls' w B 't Islltc' |,
EbpH]j BJjtkz Oty dz ¥DB' todzj dzgh ' dz' W M dz2' o3

i dg i3 g dg"ymOde CJjazls" ejH" ypdaj NJ&4 OVYC

stosdzdzd dzg: [ "dzHO B"LOY'" DB todzj dzzh ' dz
Y BtedzO2Is™ dz % OL B Od&zOte dzi dzi MJ Isnfm' dz CIlsj d3gd C
¥DB ' tedzj dzzh ' o3 dzY O1Is;f£:d3®fr]fy O t®" tsogzdzO2 H ', B' 60O
fMderdSOdzr Yy Ldwdze Cjdzls' telzgj dedj Isls

sdejteBlzdzdzd dzcIs' ¥ MOdzH Oter

sde jtcBBdrddyd dzc )y d * 6 € j dz' N IS Yr dzazr fy, ts
DB ' todzj dzzh ' d3j dz) BsdzOOdz G jLHJ, ¥ DB ' tcdzj
nhr cQDOde dz MJjLjH" . [ dZzOte 1uh' d B"dz Y OODH
sdBjtBzdzdzd dzcIs' W MOdzH OteT "LOYYO MmMtsL " d&zOH
YBdzH Oted3j dz pMjte Jlslz® d3ll &3 da:

1 MdrdS Odzr' vy Is"tcDr HOdz: SCdBjteBRZzIZAZHT W Yy
EHE L dzjdz "WdkzOIrdz S1H2H]J Y OdzOH T . Y DB ' tcdzj
YOOHO2" dzZH O E R to MUt H£'I,2HB WAzEW Ff tBlzf)f)divb,d
CllteH jd2' dBpfMjdzjdzjtecj DS jdzz' sl &S ' dz

C s yd s dzO dzH ' sl toH J : sdB jteBlkzdzdzd dzé OH G
Mlstcj M DCjdzjH" . v flIs’ ¥DB' todzj dzgzh EL " C
YrLrokzhr dzr or dz Yts00OdzsOHT ybpdzj OVYT tor dzgH O Y

PLEdz' 1 ODO0OdzZOEZH T W IsE d3j dzH * G " : Cde j tol
¥DB ' todzj dzizh ° EL' ' dz HDtd3j dafig'LLl fiBpjOLD OddgOHz' ™ .dz0
JIsjH" . rpB'tedzjdzeh' EL"dz W €' g jCJdg dzj
BO2 &zOdz" MiIsr tsdzOte ELHjto' dg W y"dgH'™ dz@ O d3j C

DEEL " dz] Ysdz YY" ®BNHOE v lzteOdzr ] 2 &z0te !
rpB' todzj dzlz M CdejteBlzdzdzd &z tSdZOGODO ISEL ' MM
Y OHOMRHOtcHT Y OMO2HT . sdBjtBlzdzdzddze € j 1l dzj
BOMISO2HT ybDdzgj tSHOdz Y"Isr &z nh " dz Iselsj dzh j

sdBjteBlzdzdzddzcIls® Y OdzO2 Odz YIsOkzDO B tsSdzOH
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sdejteBlzdzdzddzcIs' w Y OdzO2 ypdzj Y O2 >|4 toH j
J &34 m, E21I1C J dzg sdz DHJjIsIs Dtols Il tcdz' f dzOIs ¥
sOd3r tcdzOte d3j dz Y sdzH OteH' IsOBEZH'" yYdr dzH OIS OH '

L OtcH Of hjek' BN d&3C " dz2 jJSCJjde dz SCEtGMIISJ IS’
CeEteMy s &z jdz B dzG ' dzjte § j dzls® t6' dze j dz:
rOdzor L dzj B3j My BOLOM" L B CEt’ dlz.
[dCIsigfflsje’ dzgj d3dd Md CBdzdzZf HYHJ G BODOdWMzO
ROzsj tedzd Isls’ dgj d3d mMd "wdz@r IsjozjWtsdghr f O2
[ ZOteH" WV BddzO2dz Dty S JIslsjte’ IkzteOdzr y"¢{
SEV-WI2H" W ELGJtlz®, st 22ry, BOL OM" L,
BOMISO2HT .
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SummaryThe article describes information technologies used in teaching mathematics and
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dejtwk CjL " dH] wvpDkjdzm' LH' Cls'" w CEt' dzz* dzj
YOdzf ¥ &zOzzD O 0DVOdzO j d3d M, Msdz" d3j dz B t6GJ
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BSdzOOdz € jLH] HOMBJH' . sdzOteH" W Y jiS¢d Jtd¢€
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ftotsyd M’ dZHJ Ndlsgeh' tcE dzH OY f OtcOIsIls OdzH ™ t
BJltJH IsC j dz ts dz' B &z d@3 BJjtlkzH ] -BOLOdZO
HOd3flsIzrdz,G) HO Isd"' dgH' YBd&ZHOdZE DO BtS&ZOHT .
OYf OtcOlIslsr v Isjrdetsdzse dw dzOteH ' Y BdzH Odzz tsY E2
MOB OYIsOODT Cmdiflz s HlglbH j delsls J G JELEL" dZ d3H j K&
Jted Chjdz Clsjte’" dz yoyfmr B' dzkej ABH 3¢ dzn® €
dJIs" dz Y " tOdz. sl slsjtedz’ € Isjn detseztSded W d
O dzOdz OHOMdzr W ddJdzlsj dzdzj S Isz OdzH T a3l &3¢ dzH
OtcOlslisT Y BdZH OdzO B ' Iz, ts dg’ Ctsdzf + 8 Isj
tcOIslsOdzH " ez HDE® t6' dzH BOWTr L HT . s sd3
EHr W BOYMOIIsOte’ BB dz dRZOL dz" dzr dz E L G fe
HOMIsT ez " dzr' v WistedsOdzOter § O2HO BSAdZOH'T
dz' i Bjtohk ftesyd M" dzH § dsu Y " te ©OdzH C
dd&d HdWdz" Y Y-EzHi®iH'ls O8 @t teff ABs@YY ! ¢ Isj te
stcsdzH" ¥ IsOYls©Oe tjls' dzhHj 00dz0 Jj oz M
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BOODHOtdzZORROdz" ¥ Y"teOdzHOte Y dr dalsr 07 ) ; i D dzr
B' dz' dzdz’ W Oy Isr fpodzgH' € MOzOMr dzr w dRZOL 3"
fO2HOZOdZE Iptls' B, Isd' &3H'  dz' € Is° BODOA&ZOE

(SO0t HO 02’ ZDOdZH OO M 2 j dzj sls
OY Y OtcOIslsT Yy Isjrndesdzcedw dzOtoH T Y 5 dzH O dzlz J
IsOdz" i 3 D dad SdzOtedzj dz " 3" i " Misg 2 OdzOlIs

HO2" dzH' D' dz kOdOY jljH', Mmtd' &3jdz YOO
N2t lsk CjwjC. [OkjkOsdSO MOBOYlOKL" d
sOlsr gH', E2SCjd kO &"'0D0Od &d W y

SYbEh' &zOteH' W SsdkBkzddCOlsdols' yOB' dzjslsj to
BOlsj BOdSC O MOBOD" dZHO SCodBf! “lsjted & Isjn

Bslsdo Oydw dzr Otelslst wWOH' , 5 'OdlsdsH ' 4 D daj OO J
sjCMmjtekej BI®BS dzv' §C BjtejH' , MOBOYYO,
BOIs j ted OdzH CEtdzj 6 Mls™y D dds Il whsjl o " dzOH T .

Isj - dzsdzse W dzOtoH T Y BdZH OdZO iIsr ter f MOBOY IsC
HDt' fM; s Off i tc d30O dzr Ytse ybpdzgj Njhk MOBOODT
dzls j ctcOydvw dzOdzD Odz MOB OYIsOtc 3 D dzj s . B .
rtor d3H O &30 dz' jdz ' Lkgj, BtsH j dz! Hj toH ' ¢
Hf dzOte d&3j dz HODH' dzOtGH ' HOd' IskzD O, B ' dz'
OtcOlslisr Y Isj - desdzse W dzOtoH T Y tsdzH O dzlz s
JIsdS Odz'' Yy IsOtclsr dgH "™ dzf OF dgj dz D OO j dzj M,
dzj €' &2 ¢ Htwddydflsjte' dz ( Oded BOYJw, H' B
cdf jtem' dzlsj d3zj dzj toH Y B dzH Odzlz) )1IILJG‘
rdzH Okz' dgr v D tols Il tcdz' Otc dzO dzOtec " dz B j dzfn
dzsdzse dWw dzOte" dz Y sdzH OdzO liIsr ter f MOB OY s O1
OzOdzD Odz tsYTr Iskz h OtelslsOter YlULjGEcj Ofmrtr
sz W IsjtejwH' 6' &jdz plslited dz' ¢ dz H j
jChjdz CIsj ten "’ imM¢jtk 3 D dzd tsfr s lsC
d3H Ofijls™tddlz O tc © dzO dzD O dz B)Br“lslzlz.lstsqdletssG)tGOdzq
hrdgr w jtejShjdz Sljte’ dz jMmMEjtey slsr tor
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MODERN DATABASE MANAGEMENT SYSTEMS
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Modern Database Management Systems (DBMS) are software designed to
create, manage and organize data storage in a database. They provide efficient access
updating, protection and organization of data, as well as allow you to maintain data
integrity and security. DBMS has undergone significant changes in recent years,
including new approaches to data processing, scalability support, high availability
and integration with cloud technologji¢k

Here are a few categories and types of modern DBMS:

1. Relational database Management Systems (SQL)

Relational databases remain the most popular type of DBMS, especially for
transactional applications. The data is stored in tables, and a structured SQL query
language is used to work with them.

Examples:

MySQL is a popular free DBMS used for web development.

PostgreSQL is an open source oljertlational database system that supports
advanced features.

Oracle Database is one of the mpstverful and fuld featured DBMS with
great capabilities for enterprise solutions.

Microsoft SQL Server is a Microsoft database management system that is often
used in corporate environments, especially in applications built on .NET.

Features:

Support for ACID transactions (atomicity, consistency, isolation, durability).

Use indexes to speed up the search.

Scaling capabilities (e.qg. replication, sharding).

2. NoSQL DBMS

NoSQL systems are focused on working with unstructured data or with data
that is difficult or impossible to organize in tables. These databases can be more
flexible and scalable than relational databases.

Types of NoSQL DBMS:

Documentoriented (e.g. MongoDB, CouchDB): Data is stored as documents
(e.g. JSON or BSON).
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Key-value (forexample, Redis, DynamoDB): data is stored asvaye pairs,
convenient for caching.

Graph (for example, Neo4j, ArangoDB): specialized for working with data
represented as graphs (vertices and edges).

Columnar (for example, Cassandra, HBase): data is stored as columns, not
rows, which is effective for working with large amounts of data.

Features:

Ease of scaling, especially horizontal.

High performance when working with large amounts of data.

Flexibility of the data structure, the ability to store unstructured data.

3. DBMS for big data (Big Data)

These systems are specifically designed for processing and analyzing large
amounts of data, often in distributed computing environni@nts

Examples:

Apache Hadoop is a framework for processing and storing data in a distributed
environment.

Apache Spark is a system for processing big data in real time, with support for
machine learning and data analysis.

Google BigQuery is a cloddbased database for raahe big data analysis.

Features:

Working with data that does not fit into one machine.

The use of distributed computing and data storage.

Support for analytical queries and réiahe data processing.

4. Cloud databases

With the development of cloud technologies and infrastructure, many
organizations have started using cloud databases. They offer advantages in the form
of flexibility, scalability and simplified management.

Examples:

Amazon RDS is a managed database from AWS that supports MySQL,
PostgreSQL, Oracle and SQL Server.

Google Cloud SQL is a similar solution from Google for working with
relational databases.

Azure SQL Database is the cloud version of SQL Server from Microsoft.

Firebase Realtime Database is a ctbuhsed NoSQL database for mobile
applications from Google.

Features:

Easy to scale anftexible.

Infrastructure management and automatic backups.

High availability and fault tolerance.

5. Hybrid and multimodal DBMS

Many modern DBMSs offer the ability to work with different types of data
within a single solution, supporting multiple data models such as relational, graph,
documenforiented, and others.

Examples:
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Couchbase is a DBMS that supports both docuraganhted and keyalue
models.

ArangoDB is a multimodal DBMS that supports graphs, documents, and key
value.

OrientDB is anotherexample of a muld modal database that supports
relational and graph models.

6. DBMS for realtime transaction processing

Specialized databases have been developed for applications that require real
time transaction processing (for example, financial systems).

Examples:

VolItDB is a DBMS designed to work with réatime transactions.

Apache Kafkad although it is not a classic DBMS, Kafka is used to process
streaming data in real time.

Features:

High performance and low latency when processing transactions.

Support for processing large data streams in real time.

Trends in the development of DBMS

Scalability and fault tolerance. More and more DBMS support horizontal
scaling and data replication to ensure high availability.

Cloud technologies. Most modern DBMS are focused on working in cloud
environments, offering automatic management and scaling.

Integration with machine learning and artificial intelligence. Some DBMS
already include buiin capabilities for data analysis using Al/ML.

Flexibility of data storage. New data models and opportunities for working
with unstructured data are becoming increasingly important.

Data segmentation. The division of data into zones (for example, hot, warm
and cold data) is becoming important for the effective management of large amounts
of information.

Unlike a database, a database management system allows you to organize
efficient access to and processing of this data. Among the numerous database
management systems are: Microsoft Access; MS SQL, MS SQL &irver

SQL Server (Microsoft)

The first version of Microsoft SQL Server, a joint product of Microsoft and
Sybase, released in 1989, was developed for the OS platform/2. Subsequent versions
of this database server were designed for the Windows plédtigrh).

Figure 1- Microsoft SQL Server
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Microsoft SQL Server is characterized by increased scalability and
performancgd]. It allows you to use several servers running simultaneously on one
computer, supports the creation of clusters, parallel computing in multiprocessor
systems, and distributed queries. Microsoft SQL Server administration tools are
considered to be among the simplest and most convenient. Among the data access
mechanisms, this product supports ODBC, OLE DB/ADO, ADO .NET. The most
important characteristics of this DBMS are:

- ease of administration;

- performance and functionality of the DBMS server mechanism;

- availability of remote access facilities.

Characteristics of Oracle DB2 SQL Server

Microsoft Access is a relational database management system from Microsoft
Corporation that has a wide range of functions, including related queries,
communication with external tables and databases. Using tharbWiBA language,
you can create database applications.

MySQL is a free relational database management system. MySQL is developed
and supported by Oracle Corporation, which has acquired the rights to the trademark
together with Sun Microsystems, which was previously acquired by the Swedish
company MySQL AB. MySQL functionality can be extended by user request, which
Is provided by the availability of a replication mechanism.

Modern DBMS systems continue to evolve, taking into account user
requirements for performance, security, availability and processing of increasingly
complex and largscale data.
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Summarylmplementation of a system for regulating the nitrate content and measuring the
concentration of nitrate ions in uraniugontaining and desorbing solutions.
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