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Virko T.P, Zaikov D.D, Grabovsky L.A.

Development of a valvanductor motor and d2000 control system
in matlab simulink

Abstract: This article disasses the use of a valmductor motor in electric propulsion
systems of ships. The control system of a real engine was simulated. Based on the
results of the study, a proposal is being put forward to introduce a Pl controller.
Conducted mathematical mduhg, confirming the feasibility.

Keywords: Electric propulsion system, vahmductor motor, control system, Pl
controller, modeling.
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Current perspectives of using dna in personal identification

Abstract: The article is devoted to the analysis of modern Djenotyposcopy
methods and their role in forensics. Historical aspects of the development of the
technology are considered, starting with the discovery of Alec Jeffries in the 1980s,
which laid the foundatios of genetic identification. Special attention is paid to the
application of DNA analysis in solving serious and especially serious crimes,
identification of individuals in case of significant postmortem changes.

The article describes in detail the pripleis of STRanalysis based on the study of short
tandem repeats, which are characterized by a number of advantages: high accuracy,
speed of performance and the possibility of working with minimal amounts of
biomaterial. The article also discusses the irmure of the Federal Database of
Genomic Information (FBDGI) in Russia, its regulatory framework and prospects for
expansion.

Of particular interest are examples from investigative practice demonstrating the
effectiveness of DNA technologies in solving destanding crimes. The existing
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limitations, such as the difficulty of identifying identical twins, are also noted. In
conclusion, it is emphasized that further development of DNA genotyposcopy, driven
by scientific and technological progress, will coniitd to improving crime detection
rates.

Keywords: DNA genotyposcopy, forensic science, STR analysis, Federal Genomic
Information Database (FGID), crime detection.
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ftod Miskzy dzj dedv. 1 L Istsd3 MazeyO4 BM dz daf st
Br dzts f tosH pei®delglstoqie s d MMdzj Hise OdzedjJ B d tsdzt
flsOls! tjhOshdk HBECOL O] d Msoasdk 5 k¢ d

sOCxJ dLeojMmisdyr d Mmeot] BB dte' s HazzyPd)
dL dzOfMd dztso Odzgd 2, Mtse jteh jdedz" = © G. U lkzdzlzdg
1 ZOOBWM twjLikzd OISO Bdtsdsedyd MSdr + ¢y
[1 SOdzOdzdL O, B' dzs EMlsOdatse dzj dets, yYlsts 1 Is(d
d Ijgd3 x4 dzd ytsads, O ffted HOd dzgj 2h j2 ftotse
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ZMmls Odzts o dzj dzO dzd ydets s ! sz ud dz" , ftod yof
ftoj Mk dzjdd?2 [2, M. 53].

RfpA tSHW dgL OdzOdzdL © 1 S MY j tolsdats 2 d Mmdz
slsdzj Isdls |, yls ts fpdzj Hr Bdtsdtsedyj M e s
dL " &3O Isfqw o ~LSBH] ®GMdtslstetse d3j Mis Htotsdmh
d LHStcts ! W, 0O Wsd®C yfjtetslf dso 1 oty dnt
ted Csmdzetse § dedztsisd dzd ydzesfisd . RMMdzj Hiso
hojls CtodBdddzodzdiisdui mMcéd L dzOyd iz
sBMlsolzjls ttOMCtcr sds HOdzdzs?2 G Olsj ctste(
¢, 9" HJ dzj dzd J [ 1 S o 5L gtsy dzts dL ts
h jmlsedw Mmdzj Hse Ctoetsad, fpdzs dz" , my J
mp (fted dzOdzdudd dz¢tsedyr ), & " jyde =
s
M

O e g
TE SFQ
VW goc @ o
S &

o

By bBeH] OBPEFE O Wodvjlsmy dO Mmj
ko jdedz’ 8 MisMsBsd HeMkss jedsets Lk
fed dMmMmdzj Hse Odedd ME jfdrpicese Sfotdxfdpdzsiplasy Isftaddf
GiSH O, CseHO 6 BdOtelzy jdedz" a3 MEC j dzj s te
o 5L Bts) dggsshigay ¢ -ezy dzfidsd yj Ms 52 L MY jelsdL
tsHMlsots Edjteh jets f yEtSns =P, i3 .j 2 1 d¢C &
1t {stsds BdsdsecduimMSd) MdjH' mMfshss d
dH] dzZsdW¥W S Oydbdedese s dMmfmdzj Hise OdzedwY o Isj Y
CsHE uvftwOQodzjdedjdz s (tMmdd ¢t v
tcj Miskzf dzj dzgdj HOOHYOIddzj Isdzj 2 HGEOdzYlEOJ .
dz sznls@dzBadszz J dz! G . g’ L tcOdzd, (
zsdzj Isdzj 2 HJ ot [ 3, . 95] . ClsO t
My jwlsdL &z LWW o dz" d3 d Mtso toj 3 dack
mMmdzj Hse Oded d 1 to Zf dzj dzgd2, o Itsd3 ydmd
d
m
¢

o
N
=

=

mMeskzy tsdz? o Ctod d3d dzO dzdGde@[ckdiL Of cds@ j S|
Mz Hso Odzdw, CBGEGHO YtHBLIG] O O) BB 2 d dz
s 2 c{dzdz*ffnlsthuo[J LWWiSClkdodetsmisd IsOC tsa6
| oo stelslk [ sBsHjHsoats. U OB j totf sty ls tsod
Is f OO ddfd iss sBtOL Yylz,
d ttkz¢d f(tHBkoaOah jaets
BrdZ
H
s

o

elsded C sd36 § 2§ BY § &

©cOc®j dsso € dMmls
ts oS ¥ o3'

fm

H or W dzj dz dzOd B tsdzj
imMSsets g

L

b

N HJ dzf)y dzj dadO'tc O @ 5 p 6 i
O, O di&j dedzts de Ndlsjdj?2 RrRdAekhjilsd
CjsctoOV¥ds fsdmSO d kmMStstdlk: dHJ

fjtelsr o B&OMd MkH]jB dats?2 GszJlsq’Q

OROdzdL Jtezes s EyoOmlsSd 1 sBOdafj ¢ kilsigtezvrj Isig!

BZOLT 900 &' 8 StteslsS dd IsOdzH jfois IsHs toff ts § I Esi¢

WteOCd3j delsOds 11 s, Ctlttrj slsddyos shy

stsotej d3j dgdz" | Ijrdesdzsedd fsLotdzwesls ftetse

ZOdzd ydd dzjsBsdzr "dr SCtdzdyj mlse 11 s.

o]
¢

©
©
t
d3
fr
Is

o]
Iz

SV T IIFOOF FUGUSEN

nr@g_shééq_.
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1 4 Md8Is dzO HBMistsddzmise O f ©da@zdz) @d v da3ds |
slsd3j Isd Is d stftoj HJ dzy dzdzr j§ IstclzH dztsmis d,
Moo tej d3j dedz" § d3d IStsHT Cted di3d dzOdzd isd y4 M¢ 52
fsLotdwsls Hisfistse | todats tcOL dzd yOls d3ts dzts
tsB) WideVrj s j dflsd yde" &3 cjdaj sdyud M dds ¢ sH
Bdzd L dzj Y- tcOLodo O Ismw dL jHddets?2 i dzsHE
Mtse toj d3d dzdz" | dMmMmdzj Hise Oded W or woddzd dz fr
fsMmis fj dedesdz dzOC tsff dzj dzgdd tOL dzd yd2 . R dz' d3d
[1s Bdaa datsic zls o tsL dzgd C Ols' Istsyj ydz' j BlzlsC
C LOBfsdzj 9 Odzed W d3, tej OCydd dzO dzj COtcflse j o
tcOL destsBtcOL dztsets Bt OL O Y dL dad, i dfkz:
sCtelkyOsh j2 Mmjur [5, f. 198]. BGBdd
[1 OOz L O dzj MfsmMse jd o f sddts?2 Bk o g
ZCOLOdzdz" 7 tcOdzj j, t©0OL dzd yOls' BsdetsL d ¢ slsdz

("4 BHddd ftoj ddizh jMise sdy ] dethlyf dstfias fy Iste 1O
weodzW j Isfyw e dzj Mj dzd j -OdYdedad® s ®ls sy § pd O dzd L
Qo lstsBOIs dflar Jtots af @atzts tc BO Y d s daefertojd dzd dEOhfd jiridslsidrty
Zuj Isdz | mMdMmilsj d3" WiH]jWOdz dzsets Ektotso dgv .
dzd ydetsfls! ftojMlszf dzdC O s tOdzajj BB dzOtclzy
i smMimdd WekdSydsddtekzjls yjdsttOdkdL so OdzdzOw
d dz¥ stc ddOvwyjdhdj tc O dz! dzOWY B OL O HOdzdz' = G j dzts dzdzts
tcOBtslsO h OW dzgO@ f dzOlsW stcd3zj R=d M tsamnss Ishiydj fisld
fn fjtcotsdzOyOdz dats?2 tsJHOQuq’JQ fmls. 7

CGtsMizH OteMmise j dzdzts?2 G J desdzdets? t6j e dMisteOydd
sB W L Otisl] dz'c e dzts dzdats 2 tej cdmistceOydd d odzj MmyJ
f SHdzj y Qfdfy:O, 1 ) sy Hjdedz" § d tslsB" 9 O h dj dz
MosBBH" LO Mo jteh jdedd IswySdmes ddzd ©MEs
ofmMirn CObjetted? ftoj Miskzy dzj dzd 2 lj’tsts deo
f sdas?e Mo tsBiSH'; d2)ydstieyz fls O dzts o dzj dzdz’ dzd y
BOIsjtcdOdz Clstster = dLi wlis 9 .-.tSHJ lftstso[LaB
dzi s sL dzOdzdz" J[ H dEXE S © .H O dzdzr 2 f4td yd dz )
ftejlsjtef joOdz dL d3gj dzj dzd v . v 06, BN dzd o da
zOC O Oded o9 dH dzd M j dzd W fr]stsslst LO Mo
fcHBLI]jOOj BB j] d BBOddaw j B J © Mtseo jteh j d
HOdzdz" 2 f jtoj yjde@ s sdzdeddzmw BdzdL S dd3d tot
BJL 94 Misd, O T oazd BOEBH, chEIOBEK' | B dzd

OH di3dHdede Ols d o dzts A3z Otej Miskz [ 7] . 1l jLEMmdtss
fsHdzf YO dr BBYWL OIS dzt dzgts?2 6 deszdzts? t6j 6 dfr
L dzOydlsj dz! dats? B3 ted ftsor mdls LWWjicClsd
Sted i3 dz0dzd Misd ud zfseisj s upb@j sdls! , Yt

G4 dzs dzdzts 2 ydf dgp¥y s thds@ dzOfMmdes BN j Bz  tcOo d dzlz,
ysts B iMmMfjydeOjls oL i3y dets s dHJ delsd W

Hazdlsj dz' descts §f jedSHO.
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14 Sslstster j Zud dz" J slsdzj yos Is, Yls ts |
sBWL Olsj dz dzts? G j dzts dzdzts 2 tej edMmlstcOydd,
o 5 j dzdytChy ddlaiz( , Yyt st 90y ds o EMmdztse dv
otsj dgdets?2 s jteOydd. Il s d@desedr cEtsMmizH Otefml
dzOf tod d34 tc, ) 42z ¢ . O3 detseo tsBtcOdzyr MH OF
~ntcOdzdIsmw o G j dzsdzdzs?2 B OL J d MmMfsMmtsemise
Mzt q@p J dzd ot dedes iz ©Oh jets [ 3, M. 96].
otsj dzgdesmdzze y Oh dr dzgjtecJ HE S Msftesoatsy HOJ Ismw
Is j dz, Yls ts HJ dzOJ Is ISt OH d yd tsdadz" J 3 IstsH T
HOCIsd dzsMmC st dw gqdzd dHj dzlsdWdsoydw YJ dzts
dg + WWJjCIlsdoedzr dzd . Il sOSdr MdlkzOydwrs Istsdz
1 sftesWddzd ftsLeotsdzwels HBMistse jtedzs EMls Odz
sBdMfJudes Y jtcOIlsdodesy ddeW stcd3dtetse Odad J e

Il 1lsts?2 MmMewrLd ftojHMIsOo dzv j IsMmw Unjlsdzj fiys tsB
AJHQde dzse ts LOCtsdO ¢ J csfmMikzH OtcMmlisoe j dzdats 2
it sMmMd2MEBs2 AjHjOYydde -Atplst 5P B dzdzdfo 2 QY 8
Mz Hizs M jets MsH ey OdzedW: ¢l 84 dedzsmazzy O d §
fs ftedL"olz ddzd CdzlstcOCIskze.

1 OGdzV Hdzr 3 fted d3j tetsdy { W idgdWls cheatsclpenfiyll< o ¢ dsf
Al TJR d&yjls mMdzkzy dIs! 6 tsdzts o dzts § H j dzts, (
sBoddzy Jd&3" 2 9 §tadhiddd d dL dzOMmd dztseo O dzd «
lted fwsojHjdedd GJ desazdets? 1 Sy jelsdL B d
B4 MisO fesdmh j Miso d vy, taitsd tzH | by dztleO &z )1 & O dzdz’
gdzj ¢ M d dsd mw ol ARIgHIJR. HOdz! dzgj 2N jets8 t60OMmmdzy
EmMlsOdetso dIs! yls ts 1 Istsls N d yJ dztse j € H

dzOfmd dz¢ Mise j dzdz" j Hi2Mlseadw M SMEzOdz! dztse s
BZOdz' ygqeétsea, Cwolstster n Gdy osdbtodzisyfdzsd tfidg hdzlz
1317 . R dzls j toj dzts, Y Is@dzOid] L Pte 0 | g dzdad iy Is or df
dzd ¢ OC 52 ddeW stedzOyd d ts ftedyOmlsdztsmis d

ftoj Miskzt dzj dzd v d3. [ HdOS 5, Bd&ZzOGSHOteW dz0 dz
ddeW sted3Oyd d fMdzj Hise Ols j dzdinls 4 ® dzlzjyddtxizd o dHdiskaC
R d3 dzdzts fsi Istsdi3kz mMdMmlsj BOIsdL Oydw d dzt ts t
BddzsceduyjmMSdrs MdzjHtse © JjHddes?2 BOLj HOC
O f©LOCIkdS,) € fworh jdds ©OMSE 9 0j Bsfisd
d ftejmskf djdd2 ftoshd 7 djls.

GOSdds OLttsd CjuslsdysmSsydw, CO¢
Stediddz0dzdMisdyd M dna B ssHise dHJjdzsdWw &
ftejdd&ilz? jMmise

] sL q3tsy detsmls QdzOdzdL © HOYJ d3d dzd d3O dz' dz'
BOIsj tod O dzO 1g] Is | dzO, SHJYHT ftslsjtclf jJoh joc
8" HJdzjdd™ 118

]l " Mt BB ydzsmis tcj L kzdz sOIstse , sBJ My J
dHj dZlsdW¥W S Oyds dzd ydesmisd .

12


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc
1JLOdR dgf BBigigs yoOv =, CSEHO Isj dzts ftsHO j 6@
[ sdzg ts9 j ydats s Mtsh teOdzj ded v fMdzj His 9,

dimMmdzj Hse OdzgdwY M kMmlsw HAdlsj dzd detsjy otcj d3W

s O0Cdd3 tsBtoOL 53, Bsy des MOA@RQREsE @ wydsdrW
tsH dzd o3 dL MOodr Isj ndesdztse d ydz = Ctod d3
dHJ delsd W d ¢ Oyd d} tegzd izt s jOdes s § sMC Y d
Iste OH d yd tsdzdz" d3 3 stsH 53 HOSC Isd dzsmS sy d d
ZMmls Odats o dzj dado, t¢ tdsHdfglsy J M ¢ 2 f tod dzOH dzj 3 dats f
B dzd B3O dz! dzf = BdtdZscdyj Mcdrs tBttOL Yyodna, O
My zmlsw HjMwisddzj IsdWw. HBSotej d3j dedz" § IS - dzts
IsOdzH j di3dzr = ftsolststeseo ( STR) , sBjMfjyde O
sBtcOB ®OsEdE "n 1 EZHENj ] CtoddBddzOdzd s d-C d dzj
Gjdetslsdf smMStsf dj 2, -ds@Cdzd £ jCES d 2020 HAyaliEss tc j i)
mMfsmMtseMmMlsolzj s Mtse j teh j demlso s Odzd®¥ H Odzdzs @ ts
tesfls tOMCter 9 Oj d3tsMmisd ftoj Miskzy dzj dzd 2 .

s dMsS dzdlsj ©Okk"

Odzso so®. Y. 2@. -FHdzj Sy H&OY MY jlsdL
'Hsaomqq ftoj sk djdd2 // JjimsddS wO0kOtkf
4.4 . 110

ddz0 uv. 1. s dmbstedd ML HOddY d dMmitsd
d ddzd O ffifalgjmpissf@izj dzd 2/ / ¢S bkOd d § ¢
| dzgdzr = @OEZ@S5 3014. 5

& u. 5. gquqmowqmquJm@mmmun@m@wm2q1
ftcOC Isw.C ©F.2 202 3.

¢ ¢c. ¢. s otttk 1B ¢ Joki BdzQictg @ 20 2 1+ §
om&r: d jMmisjfmisad.j dadAlZl OEZS. 2020. -~ 12
J ud dz R. [. lttsBdz &30 SCdzlsOBd dzOydd 11
JB%@UJ&B@BQ ftesWddzOSikdsd // 1 jimlsdds 1 S tsdzs
-200.6

[ ¢ Ofplipso j dedzts? ¢ j desdBdzs? tjcdmlswOydd o t s
OCtdz tS5lIs 03.-AR(.FROPBE.~ R 4Ry ., oMiYH] .y o tehpdiatiy
OCtdsHOj & Mso O ( sMMd2MEs2 AjHjteOydd. 08. 12
odzi Midedd dL d3gd dgj dzdPX sz g § H jotsA@dzHd@ e Is 8 | dzdzt
fMlsteOydd o (&MMd2MSs2 AjHjtOydde d GlHj d
tcOydd: AJHJtOD dz" 2 -A10Ckilz BsBtOB@dzPR . 2O2B dz
q

O]
L
g w
vq_

B

(O N PN
nd =
© (,an—\
D,q_g =

(O P
C R T oIS
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2MEts?2 AjHjteOydd. 06.02.2023. °~ 6. wals. 9

02 dztso jldzs 3ilzOw | tocJ e dMistcOydw d ¢ j dets dzdzOw

sdLoBHMIse j: ot tesmr ftcOotsoatsets o] G lzdzd 1
sOLOdMS e s tcdHdyj MEsets dqdemkllsizlsO [
sB Oolstste] :

{
jcd
H §
fn
Id
H S
ms ¢

fflshj dshdeHamS sets comizHOkhlse j dedzse s kdzdo j emdls
(03

d

f o
dzd

tin finp <f v
tzCtso sk E FEMsIoOLd.d2 ftojfsHOeOljd!, | tsetshdsdth
5jlsO 1 CtdsBhyet JEBRMNE®s dzj dzdv, | o ts
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v [ 002.304
4 09 j dz€ o jldzOde . ¢ . [
skeOdasItgd Oteilse j dzdz’ 2 bjn ezt Olizh OB dzdo j efnd

g sMEe '@ cFEOWHRE o de@dzd 2 (
M tckz )itz j dzd 2
0 dzdzts Is Oy dfyls Ofis EO IO © O kMW  Bj IsSsHT dL d3j toj dad W
d Mtstk)yjdd?2. ltttseojHjd O0dOdkdL Mo tj &3 dzdz" -
ftod HINlsOo dzj dg sfdets o dz" § ftej dBzh j Mise O d d
UilsOdzso dzj 2@ oL OdsMowL! jyHE Isditde & ddzmlk
dL d3j toj dzd W HiWBsttdzsOyd?2 . 1 Jtod yd mdzj dzts dzj 5B
o5
S
G

sdzdlststcddze © o L OoadMmMddisMmisd s kZteseodaw tslso j Isf
dzg yjor j: MB®wOd L HOdz] 2, MHode CtdzmistelzC yd2
JBHjLJuiMSd] dJLd3jtejddVd)dL di3jtedlsj dz’ detsj Bt

[MOHC O Yt s o W stcd3Oydd, oL ddC O hdyj
fJtcj HOYJ dOctekzL Cd dzO0 s Odzdj. [dd &
dzj Mzh j2 Mfshtsedsfls! 8 c¢ctelzdzls O, dzj tc O 9 dzts 3
ftetsj Cldtetso Odzgd W ddzd Ytej L d3j.tedets? dzOcGtelzL € &

I1ts o jdzdyddej sMOHSd HJdvismw dzO:

O Hsf ZMmisdids™ p Md3;

O ftej Hj dzbtiz0 j fds;

0 Stedilsdsfslazfijj 10 Mmds.

sHodced CdzOmMMmdWdydtekzs sy s dzOf tcOo dzj d

0 Gsted L Sdzls Odz! dz | ;

do jtlsdSC Odz dgr § ;

0Ctsd3B ddzd tctso Odzdz" | .

[Mdeseo dz" | dBjIssHT dL d3gj toj ded v

l L &z Oodedzitpls tc 2z d3J dzlgjGsdsbHdz” 195 dff etsMists?2  d HtS
mMf smtse Ctdlstesdzw  H W iSted3Oyd?2 L HOdzd?2, mt
BOLBoa" &i3d dL 3 tej dzedw osd. 1 teddgy dgvw slse j '
orwodwels kjhdd , f§jtjCsmr d ¢ dsdj dd

CstedL sdzlsOdztsB | fleges s stzfpL j dz2 Hdzv 5§ j teOlsd 9
Mostelzy jdd?2, ~ftlw d d&ijjls tscteOdzed yj dzdzlz ®

[Mdeso 2 B ssHO MsMisOodzv jIs toj ¢ zdzv tedgr 2
Codglstetsdz! dz2n 7 Itsyj S d LOMj tesd3 dL d3j dzj dzd 2
ojtlsdCOdz dzr | MBI tEsdiddtcz yd2, O
HdgdZOBdSCE twoOMmMCter sdwvw bijhdde. 1 JMdisslstew dz
WOCIsste® d dzj oatsL By detsfls 9" weodzj dedw dzd
sMisOj sy otMmMistej BsSo Odzdz" d3 B dZOGsH OtewW ff totsfr

YyoOhj efMmMjcets di3jlsthw HheEsdgdykkets BB Mdzj H S
smtse j dzdzs .o BEteOdzd yd dedzsaos B HY J Isd ddzd
f ted d3sd dzd Is ! Mdzsy dets] BBBtclzHtso Odzed j . Mts s w
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tsB " yYdzts HiY sdzdzw ¢ Is Btsdzj J mMtse J toh j dzdzr o3
QolssBOISdL dietso Odzdz” d3d Md Mmisj O3] .

4115H4Lc[u4fr]£:q’? Bsdzd ststed dzc ftej HMIsOo dzw j |
dzls tc ts dzw HyWtstedzOyd?2, s fdzts 9 O dzdz” 2

JyqdodzdL dtetso Odzdats ¢ s dL d3j tedIlsj dz/ dzts@ s ts
L zOdzt dz' ~ &3 stsH ts9 1 Istsls f SHASH tc
dzd wj Mlso j dedz” j M § @edetzk j € Sdefifisdgiz € yd2 Lk
dzdzd d3j Isteso . wlkls! Isjrdessdzcedd L OC dzs yoO, ks
Ud ¢ &0 Mttty jddd d fteddzi cOsh j2 Is j
stster = 9 jHjlMw §sMmistswdzadets] dzOB dzt H j dzd J .
[Mdeso z BjIssHdSCd Mtsls O dzw jjlsts HY jta ddd3yj jdiy SorC
M
Iz
dz
s
O]
f
S
Q

DHEGNOIO

Istc iz dsjidelsjtSolste s dzdz = ISOn j Bd3d steso f o yoc
Isdzd € seff ted ] G5Bz € s 0 . [BBtckzH e Odz] § f L
J2hdj dL d3j dzaj ded v f sdztsy j ded W ¢ tsdzls to s &
flstc Odzfmls o j [t j dzdzgsMls! v I'sHBsH OO deh
B d dz dzts? Bg’tstsdzts? Milsd, ColtstoOw fjdky
jHkshdn dL dsjte] ded 2 .

daz¢ yjotsy ftoj dqdizh jMmisots ¢ J sertgLL dftapy dge fislst
Ed3d dzlsdtctso Ols HOYJd dBdded 3Odz! dgr | HJ W
L dzd € dztso § dzd W s Bfj josiEdsH & ®©MiIstc j B s OdzO f ted
C
s

FUEOSg BA2FOSE

= IS g IO

q¢odz dg" i3d Moy j dad W di3d, o' Mlsd d3d
Mstetsj dzdzr d3d dz2O ftetsBdzj dzgde'r » CGCtolzdzls OR . U
dzhmils OIsdtetso Ols WOCIs HJjWBStedzOYyd?2, dets  d
OdzdL dqtelkzw  tsdzizdgj tzgfiztizg 2 t6W H T

l1tcOCIsdyi MEOw o OdzdL Oydw dzjlssHO Istcj B
f sdzdzd Is § dzj 2 d Ish Olsj dz' dztsG s f dzOdzd tetso C
| o sHdydztsm s zOB dz6 Hj dzd 2 9o Ote! dqolzj Isfw
Qo Oted 2 dz' n mMdlszOoydw ) HtS 4 J &6 @t ©®dy' d
Bsded Iststed dzg j ) . utso toj 3] dgdz" J md Mmilsj d3r
OQoalssBOSdL qtetse Odzdz" § MisOdzyd d, fJjtejHOshd
o t6j d3 dzq .

1 4 Mdiesilstew O o MCkzs Missd diss M ls ¢ sB Stc
ftododzi yj dedw CoOdzdW dydtetso Odzdz" ~ My Jy
s dzd HABtcd sMIsOJ Ismyw &zOd B 5dzj | dzOH J ) dz" o3
sBi jCIsdo dg n HOdzdz" » 8 o jHjddd Mistes(d
sfMtse j dzdes yJjdzgj dz ftod dzj sBatHd®BsMIsd HBC
Hd dzOd3d € d HyWtstedzOyd ? H dzw 1 CMY j telsdz” n
tcOLBdOIlsj dz Mise .

14 mldgdud MEd2 dodesftstsEgdzdzydf d Odz! dzs dzt
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B s
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qdOdz' dzg" di3 MnJj BOA, lzuqlsdzfn@&'lzqﬂﬂsCHﬁanB@(
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dLdtelkzyls IsjdsHjdeydd d cJjdejtedqtelzj s Iste
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mslsw MmissddisMmils: odzj Hic]j dzgdw 1SOC 52 fdMmls
otsL RBsy desfiflic'jH slso o OIsd Is! O Oted 2 dzr § md
Gitljrndzdyd MSd2 dsdzdlststcd dze MisOdetso dIsmw
sBl jCIstso: or Mtslsdgr » LHOd?2, Wd&shmisss, dH
SMtse j dedets yJdzj dz fted Mmistesdls jaly thdewgd wi M d
fdztsp d WerRH | Hickze d j M st ' ¢ s dzls tc ts dzw d
t OHd BIsj ndzd yd MS d2 &3 IstsH sMdetseo Odz dzO
Isj rdzsdzse 2 Hdzw Ctsdzlstetsdzv Hj W Bted3OyYd 2 . H
EmsOdeso € W dCmdelzels dL dgjdzej dedv o ff sdztsy |

JJlstsmlsdzq’uOJIsfr]W or MsC 2 Ikydsmls: & d o
LBjtejded?2 BjL fwdkses HesMszfO ¢ ¢ tdflk
SEteOddUj dzs o Edsesdwre f dskdts? ctteHME

dSEMdUuiMEd2 dsddbtstedde lsSter 9 0] Is
HgOG desMisdCj Mbteckigy dzdRe 2C dMABS  ddzgH d € C
HiJWBtedsOyd2. Clktsls ddzdetso Oydtsdedz" 2 § SH - BH
ockmisdui MSdrn ~OwLOCIs] thd fiplicdsiis § s defPlintyf beSsd
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CsdzsOCkO f] flsjdydOod dts sf Onmd &G kyofls

16


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc
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Ctsdzj BOdzdY o  BOIsj teqd Od@Fd.  didide t otdsjL g
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] Odedhj = .
sOLOdMEd?2 d@igtjuzgzots Gels2 dz MC d2 & dedemfamdIsi Is, s

ltetsBdzj 3O d MY sdz' L ts9 Odedhls o § davlatlz 5 Hstc |
dqdzlsj dzdzj CIs©O o [ sMMhd2MEts2 A JH

O dedetsls O ":Odzedets? MIsOIs! | BEHjls ©OMMdGslse,] do
©OLodlsdw dMCkmimise j iescts ddzlsj dzdzj SO 20 Isj tot

cOmMMdisls o dzr sO¢ dj oMy jSisr, COo¢ ftcOo 5
d ztcOMstezC Is z todz’ 2 d WddOdmse r 2. RMC EMMIse j
MieHdwWh dzd?2 Hjdg Byjdzd 903jdz HdzvW yYydhWtcse 52

OClkdo dzs EyOMmlsoe k2§ 57 dets de®c s JHH dBRS 5 g5 o dzgj H t
eWH Mmdt! jLd' ~ §totssdzi dPL "] IsHidies fiso aflg dz"fyedfOp tsro RS,
Bsdj delst  d tdmSd, HiWdydlk SCOHEsSs, 6¢EOd]
Mo tej di3j dzdz’ B Is-f DzinPEC PR L dzj H5Mis Ols s Y dzOW ¢
CsMMjClsed ¢ HBOMMsesdlz odyj His) dzgd¥ RR.

sdzs ud o' § difiRtze@yls o § dzdz" 2 idfighlsd) jdzdzf © 5B dzjt dg'f, U Mts

ftotsBdzj d3' , BOh ddzdesj G®BEZYjdedj, Stiy: &l todes
Valiev T.1.

The problem of using and implementing artificial intelligence in
the Russian Federation

Abstract: This article will consider the problems of the intuation and development

of artificial intelligence in the territory of the Russian Federation at the moment. Such
aspects as legal, ethical, personnel, infrastructural and financial will be considered.
Artificial intelligence (Al) is currently very importdrfor the digital transformation of
society. Russia is actively involved in the development of Al technologies, but their
implementation brings with it a number of serious problems. The lack of a legal
framework for regulating Al, ethical issues and risk&ff shortages, restrictions on
access to some modern technologies due to sanctions, and insufficient willingness on
the part of businesses and the public sector to massively implement Al.

Key words: artificial intelligence, ethical issues, social issu@sachine learning,
computer vision, big data

1.1 00ot0t52 OMYjCls.

JHdZB?2 dL cdzOodzr = ftcj GteOH HAzW o dzj Hic] C
HOYJ mMEOL Ols! shdzatseo dzts?2 dL dzd =, wog dzw j Is f
L OCSdesH OIs j dz! dese s tojokzdzdtetso Odzgdw. 1 O H O
L O¢ tsdg, Coslstster 2 Bldodf QL ' s OB sOezdf®
ooz Htcj dzdwv dMEEMmMMmilse § dzdetsets ddzlsg dzadzy CIsO
2023 G6eBHE [ ddzydW ter d twOLtOBtSlsOdis ¢ d
My Odzj dzd ¥ , fs5¢C0O0 dO~tHdIs! MW dz20 MIsOHJJ
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1 © HOdzdzr 2 lsddts dgindzls stsf§ tor IsrT d3d o s tetsmr

slso jIsMmilse j dzdetsis: L O shdBSd RR;

ftcOo O dzO HOdzdzr j, Ctlbtster j dMmff sdz L ¥ Isfr

ttj Gzdzd s Odzd J fteddzj dzgj ded™  MmdMmilsj d&3 H«
Qo lssdi3BOIsdL Jiecso Odzdetse 5 fteddgw Isdw toj " j dzd 2 .

dlsOlsdmilsd ¢ O: 1 8 HOdzdz" o3 ¢fdzOldae Ased dulg Jincz! sl

tA, Btdzjj 60% Sl Oded?2 MlsOdzC do Odzd fy* M
ftcd o dzj H WejjdzdjdlzdrRRR [ 2] .

2. ClsduimSdy d Msydodz dz" § ¢ tese dzj i3’

]l dzj Htej dzd j Isj - dets dzts G d 2 R R o fmy yoh j
ZOtlkzh jddw ftBOs yYjdzsej O d ®tc®ipls®tknq ds:
ftcsBdz] B3O Hesweodzw jlsmpw o MW J ey GtsmMizH Otefr

ftod dzj tolz, mMdMmilsj d3" tcOMYf sL dzOo Oded v dzd vy, )
B cOf sdzd mMO~R , 9" L' 908 ls B4 M ¢ 5§ dzdzts M ls !
1 CMYf joclstse 5 fsosHE dzOtelkh j BREUsS Po H dzC
B'Is! tBjMifjyjdey dzOd3 B dzOGtsH OtewWw s tsdzMmlisd sz

sOCY] 903dO fHttsBdzj B3O HIMSted &3 dz2Oyd d
Mdzz O, , CSEGHO RR ftoddzd 3O Is tej h jdzdvw dzC
SH jtey O dn ftcjHEZBJYH] ddW, Colstster § ) l

Of tod d3j to, ) 2022 dMmMmdzj Hise Odzd j "gCrE
mMdwvd fOmMOs Ismvw, Yylsts RR dBtsyjls ddzd
o[u’lzdeuc{Q ddzd dzOtelzh j dzdw dzd ydzr = Mo tsB &
riwWdydls COHttse M o MsCdds kZtetse dzj O3

| Hdislstew dz0@ fted MizjsBle i j MR ddsR s O Is:

dzO EHOjIsMw dzgj HsMIsOlsS Mfjydodzdmistse o
Cli3f ! v Isjtodatsets L tej dedw d tBtOBtSISSd JMmls
sBkMmdztce dzj dzs € OC M i jLHBAR IsOdzOdzls dzd ¢
dzj H 5Mis Ols 5y estis difj teBsldctfsh aaddsR o C 52 © okL On.
O Z2Odzd Isd € O: I W stedzOydtsdzdz” d3 H Odedz” o
Mftesm d2O0 M Jjydodzdmlsse s RR orf tetsf dzO
ftojHdzsy jded] kojdduddsh:' eomjcts dO 12% |
I CORS OF ctfzHOkfmise jdzdz' 7 flesctcOBRE
f SHH JJtepC BlstcOMdzd, tOMftcjHjdzj dader =, dzOY toc

"AdWtcse OW L Csdesdzd € O o Cdzv yJ dz zOf tc ©
sBtcOL 8o Odzgdw o MWjtey Al . 1ttsBdzj gz ftcj H
BOMh sOB dzts [ 6] .
4. RAWtcOmMstezCIskzteds § d WddzeOdemtse ' j 56t
tOdldj dmMCkMmmlse j dzdatsc ts C{dZ»ISJdZdZJQISO Is to

BOLT' : SranQISUtGISdLStSHdISJdZJer: ftoetsyj MMt

HeMsEf O ¢ cettsdide d3 dzOMMmde Od3 H Odzdz" . [}
Modz¢ yd?2 ftetslsde t A, HisMiskz{ Cts d3detsG d d3
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Y @sfigf ydzs ddzd f sdzdetsflss s, vyt ftedej dzts ¢
t smmdd.

ANOCIs: ftMmdzy Itsc s, CO¢ Oli3j ted S Odzm ¢ Ow
fsmMlsoaCd MOAr = dBshdzr = o9dH] ¢ OIS A100
9" dzlzy H j dg fdted Sz ydis! mw dz0@ 34 dizffj dAPets d
tcOL OB BISE Iz e tsd n mMse Milse j dzdz" ~ teJ N J dzd
ftesy Mmstetse " 1 O2C0O0dz" [ 7] .

v OC Y J tcOL o9 dIsd 4 R R ssted3sL dIs slsMmizlsmls
mMdMmisy &3 MBBWKO HOdzdz" =, yYlsts dzj (BSLOBAzV ]
(SN0) MstesdIsj dz' Mise sdzd JB3j tf JytdlEHaOd = S[B&]O.L 59 O
[stcOMmdzj o OV M JjydWde o d dzj e silstso datstr
B Jls COteHddzOdz! des dL d3j dzd Is d3dzts G C
Jjddwv o twOLd rn BlsteOfdzw s Mddz dzs te
Lo Oded J R R H dzw Hd Oc dzsisd¥ d L C
jd3d2 d ftjHtsMIsOe dzj dzdwv  j emsdzOdzd L ©
d dzjls jHddes?2 MmdMmilsj d3" 1 dzj € Istetsdade =
'L s OdzO M ots ofminm &BiHJyddMSdr &1
OtMmlse j dzdz" -~ , Ylsts dzj f 5L eBtdsdd jhid - 5B
Of HOdzdz" » HdzvW HBshd o ffMisOdase
sMmr dzts ¢ otsL dzd € dztso § dad W dzj Cslsster n |
| d3" L dzj Cstetsdgdetsets tsBlZYyjddw o OHOF
Ot ls odzgj HieWlIs! Mw dztsC Odz' dgts, syfj daE §C O
2. 1 eMmMkzHOmlse j dzdesdz EZ§ tcOo dzj ded d |
dLOydd oLOddisHj2Mlsadwy M ctcO) H OO
[ HdzOC 5, o MmMeowrLd M BEteOdzd yj dedetsfls:-
s otj &3j ded MdMmisj B RRY jdjls to BZHAsH 46 s §]
Odz [ 10] .
| zZsB Odz! desy M jedzd yd Mlsets d 64 s sd
smMmdwy EyOmlsekzjls ots oMmMj 3dtedats? ¢ s5dzl §
dzts J 2 Istc iz H dzts oy | DRy ? dL tceteOdzd y.
sj rdesdzcedv dzgd M Htozedddd MistcOdzOdyflex 1 5
Report 2023)  §ffg)nisusOdedsizd jzis dddE Oyd v o3
L dzOydlsj dz! dets tslslsOy s s ddzo j Misdydwds d

] OC dz8 ud dzd §

RM sdz! L s9 Odzd j dmS eMmMmise § dzdetsc s d dzls § dzd:
slsCter 90jls hdqesCdj oL dasPaideimsjddzdqivdzyvd 1 fSttsod
COyd mMso© ydrded. J[HAOSCES HAYW EMyjhdses o

EmMistcOdzd Is o f BB gEzri OB pirOfd j My dMSCEzmml
ddzls j dzdzj € s ©O;

ECtejfdls: 1 Isduyjme&d?2 d tBh jMmlse jdedz 2 €K

cOLodoOls! foHEtlktsaClz COHESH

ddze j Misdtctso Ols s zds zd dgW t5Q § IsasikAs ¢ d d ;

fSHHJjtYOls! &BjyojHBRBMIse jdedets] d d3j Y H Ezd
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' YetcOj 90O 1. ¢.
) sdzdlsj Rded Ui MSd2 ddemisdlskzls udadio)jdt fineg lisjclsO Isqg & jdatidy j M BGie
[MddEdH Quz@H Y d ¢ dMisOdz

sOyjmseots ftosHEZzSCydd C0O0¢ Ctsdef kztcj dals

dL HJ dzd 2

¢ dzdzts Is Oy dfifls Ols *+ j mOmeObmd smw oL Od d3stsfmeo w L !
CsdeS 2t j dzlstsf sMsB detsfiyls+ & 2.dzr A gL Hjdzd 2.
Ctedlsjtedwd BsYJ dz@*©d§@1$£ﬁntﬂ%@t4dzi$ k" Msises ¢ O
sOC x J o dzd W dzd ¢ LiIsdn WOCIststets o ZO0 ftLdydsdz
ltcdoe jHJ dgr ftcOCIsdyi MSdJ tcjLEzdz sOIsT dmmdzj H
fteddizj ey ISOHYXJEMEdmr fHtosdLoBHISjdzj?2 hoj2dg n
dgdzls j ctcOdz’ detsects ddziH j C MO CtsdeS Ztoj dzelstsif stsB dats ik
sdzg yjor j§ harg p Blso s ftesHizSydd, CtsdzS ztoj dzls s f
gL Hj dzd W, MlsOdzH Otcls T fslstcjBdlsj d MSdj i tc]
COHY S dMmls Odz.

Juraeva Z.A.

Product quality as the competitiveness of garnrmés

Abstract: The article explores the relationship between product quality and the
competitiveness of sewing products. Special attention is paid to quality assessment
criteria, methods for ensuring high product quality, and the impact of these factors on
market positioning. Practical research results on product quality are presented using
examples of Tajik sewing manufacturers, including the calculation of an integral
competitiveness index

Key words: product quality, competitiveness, sewing productspdsieds, consumer
preferences, quality control, Tajikistan.
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ltesBdz 3O COyjMmlsea® HsHEZSydd weodzw j Is
HyJWisjdzt detsplsd ftcjHftedwisd?2 hoj2dts?2  totsdi
o' Biste dzgj bidzr €58 Y8 yjdai, deszddL e dzd e
Emdzse dw A dzOMmr h j dzdzs s d ter dz¢ O COyj Mlse §
G d&zOo dz" O3 d dzmis ez d3j dzls 5 d3 Wistcdzd tctso Oded W d
L dzOo O dzsisd d SCtsdzeS ktej dzlsdz" = ftoj dd&3zh j Mls

sy Mlse ts ftesHEzSCydd sftcj HY dzv j Is n
f slstcjBdatsfilsj 2 dJ ssflefjhddjded,?2 afdsdse] Is dzO toj ff
Ztctse j dz Htseo jtodw Cdzdj dzlstso . [dets IsOC yj
HidzG sMmtetsydz' n H] dzse ' n mewlL j2 d ECted ff C
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slstcOy OJ Ismw dzO 1 Codesdzdtmy mMEdGEY s s OL dz
Csdzd ygy mlso ts otsLotcOIsso d tc] S ZOBOYJ 2?2, f
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Edzsedw s tBiMfjujdd J §sHH @dgj ddat
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CsdeC 2toj dzlstsmf stsBdesMisd ftej Hf tcdWisd2 U OH Y
[ jtsHT dMfMdj HiBo Odad W
l tOBtls]y ftoddj dvdadm! MmMdjHkzshd] o&JlssH
OOz L destcd3OIlsd o dets?2 WSO EzafpadllsOydd (4 [ ¢
ssydsascedud M d2] daffpes § slstej B dls
stcOo dzd Isj dz' dzr 2 O dz0O dzd L OfmMmtstcls d d34
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ifMsets dMitsd LEzjdk &7 &OLjtedOdss ;
ojJde bjrdtdtecdy Mits? YsHetltseCd
ZdW dsoydwy fJ teitsdOdzO;
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Rffssyded S kOBddYr : tjLbkd OIST fsemlse j dzdas

d J o dzd w dzd 4 O GCOyjMmbseats ftofs
& Lkjdk T dsOlkf B BozsEy H KjdsMw € OC  H
j 2, OS d OdROdzdL BB ftsdL o tsH
flso j dedzb s twwsdr kOS] detOsls Isj o dzd

OB &diw@Ob dzdls j dz' dz¥ 2 ddzHjSf) CtdS ] B BHY BHBB
s OHY d&dMis0Odzo

stedbjtwdd 1ifm [[{ 16 { I C Is Odzty
(w_i) ¢cGulis| cAtl g¢cTexti (H&M)

sOyj mMlsets di 0.30 6.8 6.0 7.5 10

UJ mdzdzse d| 0.25 7.5 6.8 8.0 9.5
fshde O

[ dL ©O2dz/ o df 0.20 6.5 5.5 7.0 9.0

Cte tsdzts dzd y 0.15 8.0 7.0 8.5 9.0
qLHjdzdw

RL dzsmtsmists| 0.10 8.5 8.0 9.0 10

RS (ddzlsj ¢ 0.757 0.678 0.829 1.000
qddzi g & M)

RMlistsydzd ¢ sOBd&zdy"' : wdB@BBSH] dzJtetseo Odzdz | tOMYY Isr  daC

slsCter s = HOdzdz" ~.

- J I cTextile TJe Hj Bsdemistcdtclzj Is
CsdeC Etoj dzlstsmf smtse desmis d (0.829), B dzOG 5 H
sjrndzdzted?2 d COydfmbseolk ftesHbkzSCydd;

-{dd c¢cGulistoné LOdd®BOJIs Mtej HdzE & 5L
| CcAtl ase skkigOOYHEMIE®RJGT s s Bic
MsOltsydztsets o dzd B3Odzd™Y & HIL O dzlz.

Zx HJ dzqd |

OdzdL ¢ 0L Odz, yksts ftejHftedwisdw, ZH
Cdzlstesdzse COyYyjmsoa® d odzgjHteWENdJj Mtsotey d3
Emlss2yder j sLrdydd dO tor dz€ J . l dzj Htcj da
(1 SO 9001 d Ht.) MmMfsmMsemdkplk]d fcBHisdy t@ts
l Ists 3yj otjdBW twWWH lsjyjMmlse jdedz" » §toj HY K&
sBtstckzHtso OdzdwY d Hwserh jdzdd CoOdzdWdECOYydqd
ftesHkzSCydd [ 4, m. 57].

[ 5§ sdzdzed Is § dz! dzts, Mlstsdls BGlsdjIsdls’ |, Yls ts
COYyd Mo O ws if sL o iz Istsdz! € s Zz dzz yh dIs
CtodeS o dzlssf ssB datsmis d s d ¢f§tseor Mdls!
ter dz¢ On . dtcQodzdlilsj dz' dgr 2 OdzOdzd L , ftoso jJ HY
dqdzn j € MO CtodeS 2o dzgs s sMsB detsMmisd fsCOL
ftodd3j dgw s h dj MMis OdznOFtdddijw 1d8z04" j R sBtafjoL Z dz! Is
sB dzOMisd SCOyjmMlsoa O d EMmMbks2ydetcet MfftetsmC
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orwodd, yst BBdij 67% ussmgsqs;mgz s

ftedL dzOCE €COyj Mlse O, O dzj ssdz! € ts 4 dz'
H Odzdzts G t5 UG&O%JK@@@UWﬂd%ﬂ@%ﬁ&ﬂ%&@h;ddd
s OC Y J 9 Oy dzts Zydlsr 9 Ols- o dzd W ded J H d

LtcetsdetsdBd yy MSdr "~ OtOCIsjtedmisd ¢, Colstste" J
n stsysd L o] dzd W oMy tcdwIsdw ftoesHEZGC yd«
| Otedstsded ydetsy MsyjlsOdedj Midds jds qE @y J fifldzedd yic
hogj2dzr d3 dJLHjdzdwvdy M jhdes CdzS ztedtotso Ols!
O odzj hdzj d3 ter dz& 4 [ 4] .

sO0Cdds tsBtLOL 53, Wistedzdtetso Odzd J Ctsdzl zte §
sf JteOls! mMv d&O MmMdmilsj Bde" 2 f sHatsH ¢ EZ§ftcOs
SLORN Isd ndzd U BE djd RBOWLE jIsddzetsor § Omy J S
sBJMfJydoOjls HBAZetsMietsydzlz & EmMists?2 ydoe tsmlis
tcOMh dqtoj dzgd & ter desyde'r = s dyd?2 dzO o dkzilstcj
[3].

s tetsd3] stsG 5, dzj 5B - tSH d A3t Euydlsr 9 Ols!
IS4 dzn § dzyd d , ydsi@dfojd LSOALI W feisyj Mintse fsdL
OQolssBzZOIsSdL Jietseo Odzdzr = MdMmiIsj d3 € 5dzls te ts dzw . R f
fsLodzw jIs BBdzj J ssydes lsmdzj 3y do Ols! f Ot

ftecsdLotsHMmMIse O, s J tOIlsd o dzts or wWo dzw Is! d
Wstedidtiotsa @y CIstetsdzdzr | BOL'™ HOdzdz" =, B dzj G
sflsdidL oydd [ 2] .

JHdddBZ dL fjitemMfjSisdoede » dzOf tcOo dzj dad 2
Emlss2yder n q 1L Csdzcedyud MSd BjLBY OMdzr = d
stcj dzH O3  WstBdelzjls § sdztsy duslytelg’ sdef 9 deddsda
yoh j s s ftod Hf sylsj dzd § ftesdL osHJIs,

z

ISHOB

L Ctsdzsedyj MS ks wlse jIsflse j dedetsls . Clts Ists

' | MSdn, ds -Hf t©b Y dafiy &G ¢ 5 dzddfs. d3j dzd ¢
MjtelsdW¥W s Oyds ftesHEZSyYydd Mme ts2ils® gz Bif ©@dp
( 201 tod d3Tex) [1]Oe k o

J Mtseo tod d3j dedz" ~ Emdzsedwr OSCYJ 9 Oy dzO
M sse dzsfls! B Mistets OHOfIdteso Ols! MW § SH
s s Odzd d , odzj HteW s N d j BESHEZd! d& | ftesd
dimyf sdz’ L 28 " dj exfidepipdts’ facistefj o sHMiso O, HIs
tojLEzdz sOIstso 9 sBJ MY 4 ud ded d Mls OB d dz' dats
fesdLotsHMIses jdeder = dLHJWYd S [ 3].

I " oatsH T :

1. sOyj Mlse ts ftesHEzSCYydd weo dzw j Isfpw s {
sBj M jujddd SCtde kztoj dzls sy tsfytsB dastipdsvddzihse j 2
odzdw jls dz©O ftslstejBdlsy dzr M s osmMftcdwisdj ,
ftoj Hftcdwisdw dzO tor dzf J .
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2. sdryjeo' 3 EfmdzsedwWdd HMY HBMIsdYJ dz
wg dzw s Isfw : gy sdz' L soaOdzedy MjtelsdW dydiese Oc
BOlJj tedOdzse , § sy fzdzej BEBEEddL OYydwy
sBtstczHtso Odzdw, O IOCY | o MsCOW CoOdzd W d ¢
ftiosdLotsHMIse j dgdesdz ftesyj MMy, ©OS d o ¢Ctsd

3. JldzgjHtejdzedj dBIJYHEROESHD « MisOdzH Otcls
1 Csdzsedyj M dn G PHd @iclTsox )Qe k o smtse M|
W stcdzd tots o Odzd o jtedw Mt Mbttesdyr fsistcy
dztso r j UJIGMU or dz0 By HEZZOtsHA = tr d

4 . AW tets ydqw ftosdL o tsHMIse j dadz’ =
OolssdBBOIdL Jtetso Odzdz" = MdMmilsj d3 ¢ tOdgltdsty dd»  dz& C
fsor Mdls! Is sy dats iy Is ! d LWWJiClsde detsfls ¢
HOdzdz" =, O OS¢y Bddzd BdL Jqteso Ols o dzd v o
Ciedzj ydzr 2 tojL zdz sOIs.

5. usotcj d3j dedz’ | IstcjBtSO Odedw tor dz2€ O Iste

ftesd h dzj dedetsflsd G dBS €MisEr, iisiglc® i) 6 HaBilis @1
gL d&3j dgw e h d j mpw L Of tetsfr fslstej BdIsj dzj 2 .
f tod d3j dzj dzd Bjtjyddser o kjndsdsed?,
ftesdLotsHMISea O d tdj dzsOydd dzO ddzdetseo Oyd d
v OC dd3 sBtcOL 53, EMmlss?2 ydo 5§ mCH.ad dJ
s OHY dC dMmls Odzjls saAs 1€ dgts yfds] LkMdztse d d s Y dzj
Ef tcOo dzj dzgde € Oygj Mlsoe tsd3, OCIsdodztsects o dzl Hts
fsMistsw dzdzts? tstedj desOydd dz0 §slstej B datsfls
fsor dls! CodSbktej st smsedesMmlis! ftosHEZS
ECtoj f dzj dzd joiz! Oyt sdBOe j dzhn © d  ftetsH o d ) § dac
bJmequ@BQ qdzHzMmilstedd dzO d3j Y H 2 dzOtc s H dats d
s dmMs¢ dzdlsj tcOlskzter
1. 1 {duv t -25020039.3 RLHjdzdw hej2de j. J[BhdJ Isjndeq
2. 1S0O 9001:2015. Quality management systé@mRequirements.
3. 1 omddz j o 1.1 . JuifldeCodgz] flzf s H SO d dz©@ ftoj H
ftesdir h dzj éedesfylsd .j e ftcsdsdL HOIs, 2020.
4, sktcBOltsoa O [ .1 . stdliktc]j dzststf stsBdzetsMmis! d ¢
EftcOodzj dzgdd fcphptcdw bdpgste, 2021.
5. [ Olj tod Odzr Meydsdzsedyj M el tftcfmM@®dzff s d

2024 ¢.) .

49 jHjddY B Ooaltts)

[ MEteOj 8.0, 1S @dzZHdH OIs 1 Csdesd3d yud MS dn zoEk¢ , HisYyJ dals, 1 sdz
sy mnded Yy e sgeMdlsjsO Jd3j dzed OCOHJBILCO [ .. [Mddd, mlzHy Oc
Juraeva Z.A., Candidate of Economic Sciencésssociate Professor, Polytechnic Institute of Tajik Technical

University University named after academician M.S. Osimi, Khujand, Tajikistan
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ljtejLEzyl[dRsjoyld0O |

0y cllsdymCd2, (shndw

ARWK[CRIEGMC OO, ( sidWw

ydmdz) dzde'ls s HdZH B Qo dzj dzdWVv H J {4 qBzdzt 6 Ols
MdMmlsy gz 5~ &ZOY H J ded W

¢ dzdzts Is Oy d W B O dzdzts 2 fMlsOIls* j ftcj HMMIsOo dzj dz ud Mdzj
Hil Bzdz! cOtstcO® o GBBteslsdlzy MdMmisj @iz SR ZOY H J
LwwjChsdoedesisd d Mdedy jdedd Odrjege Dis iy i Ssdpdese
fteddeydtr tcOB SIsT Hjl1 dBzdz cOsstes o, dn o dzd W «
YdHSECsMIsj 2. [ dMmOde tcjL zdz sOIsT ud mdzj dedz’ =
LWWJjSCIlsdo detsfls ftoj HdzsY j dzdzets G s fsSHRtSH O, d
SfddidL Oydd §OLOBEbEBg dipgd HlsPBOdzdl § S5L o 5dzv
s yjdzj fssBtcOL detsMisd ftoddzj dej dzgdw HOdzdzse s 3§ Is
fsorh jdedw dzgOH jy detsisd d kfmbs2 ydetfmisd MmdMmils,jc
sdz¢g Y4 or 4 uUndgsip@zdzr 2 d3d IStSH, zdzlz yh § ded § , H 4 dst
ftsor h jded jj daz®Isd .

Berezutsky.S.,, Odoevtsevdl.V.

Numerical method of adding a demulsifier to a circulating cooling
system

Abstract: This article presents a numerical method for adding a demulsifier to a
circulating cooling system, aimed at improving its edfitcy and reducing energy costs.

The basic principles of operation of demulsifiers and their effect on the properties of
coolants are considered. The results of numerical experiments confirming the
effectiveness of the proposed approach are described,resmmmmendations for
optimizing the system parameters are proposed. The analysis allows us to conclude that
it is advisable to use this method in industrial conditions to increase the reliability and
stability of cooling systems.

Keywords: numerical method,improvement, demulsifier, efficiency, reliability
improvement.
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I fsfdzjHddj CEtH' dOB&EHOjIsMY tsfMls dd
ftcOodzj dzedw Isj §f dztstse 3 dede” di3d f tesyJ MM O]
{HdddB dL Cdasyjer~ OMYJSClstse diF & dzVidshfisj d3
S5ndzOY H § dzd W , GHJ 90)dzkz¥ totsadz JeteOs Is
Hjt Bzdz? e dtctseo Odad v . ltedd3d dad dzd 4 HJ L Blzdz G«
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Ld&zOydlsj dz' dets fsor mdls! dn 1 WWjiClsdo datsyls:
tcedmM¢ BBOL B Odzdw SIlsdztsy j dzd 2 .

J H O dzdzts 2 nOBIE'd p O jelifn ds y d i dzj dzdzr 2 &z |
I Bzdz' cOlstste® o GsBtEskdzs mMdnksj dz o
HJ&d&B&OBJ d OdOddL detso OF J B3djuEith C & jiz
syd mMmr . RMY sdz! L v MBote] g dzdz" § " ud
J Bg@MY sSflsdBdistso@B8 Sisf OL@dEMls § &' ,

j misd ¢ L 20y dlsj dz' dzts d3lz 2 dzlz yh J ded ®
OQB;&thdQ.

j dz' HOdzdztse s dMmfpdzj Hise Odadw W o dzv j Isfyv
&j dzdzts e s BjlssHO, Cwlstster 2 fLotddls

Qo dzj dzgd v H J {=igadls dgr Qils G lsoj digB SR dzOX H j dz
g®BOdz! dz" | Efmdzsedw jet ftod d3j dzj ded v .
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ST O e F

@ TS

dzO dzd L d&ZzOtclzh j dzd 2 ) tcOB Blsj d3d Is O dzdzlz
LT 90JIs, Yylksts BHdzs?2 dL fteduyuddz o' - tsH
dls' jets dzgj HsMIsOtsydetsy R dzOY H J dzd J .
tOo dzd gp PE&tJ defffso s MdMmisj &3¥ BYtejHJd
MC e MfsmMsedasMmisy, des d fHeslsj ¢ Od
FOIsOyddzdz | tcOMmntSHT . ¢ dzO0 dzd L tc OB &
dzW Is+ mw Cli3f dzd € f)dzts, IsO¢ CO¢ o fn
sfMoWwL Ofz6 H O do dagjw daff) BHdesets dL dzd A
Mmdmlsj &3¥ EEydets o' Hjdzdls! o yYdmlst
dzdh ! ftod twOmhdsltejddd Mmdhsj " ¢
dmr d20 JjJ ©OBBIsk WOCIktstttse.
ts 2 ftotsBdzj s wWodzw RIsmatsHT Oy dnls ¢ct®
ZzOcOjlsmwy wOMMdBsIstej Is! toj Oc J dzls dzlz ¢
O tsBBetslsdzts?2 otsH' HEts IStejBlzj 3" =
5 UgisEdD C loliets C Slstster j Ry dats o SL H -
fdzj Hse Odedd d ©sYfldddL Oydd siedsdgisdsdasiv |
| ssH  f dzZOdzd tetseo OdedwWw + €Y J ted d3d dzls O. 1 OH C
Gted MMdtsdzdese s EZtcOo dzj dzd v, ftcd G tSH dzs G s
tcOdR] stetso dMmmdzj vk Bses ftesyd MMO o
Cltstetso . lted orf BB W OC Is tiots te ds 15 9dO dzdf vk
BrfBH(J®BE Eydlsr 9 Ols! oL dgtsy dz" J sG 6O
Zseduyud Métsets d { Ssdesdi3d ud MEBEs R~ OLOG IS
4 d&zd yd dz0, ~nOtcOCIsjtcdL 2z h OwW Ftetse j dz
regQjlsmw Cedlsjtcdjd3 tsflsdBzOdz desfmisd .
O dz! dztsmIBd IsdztsysiH dzO dL W Edz§ yd2 sils§ dzg
dmm.  [fbdidL Oydy sy Mo fiojHmisC
C LdOyYyjdd?2 oddweshdrn WOCktsttse, f§td
J

o

O g © 0O T =
R_q_.ou—-*nﬁ- ﬁ_m

dz
s
Is ®

1N

r"-ﬁ_éé\ﬂiﬁ'&ﬂn
N— Q0 O-*+3 OF
=2+ —0 T ORI F~ NN WW5“>\8Q8

Q- T O fT-FagssaxQ
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cdv w®fldrOod dsfisd () byjksd sct
hOLjs e o WkdCydd sl dds o).
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RMMdz Hso OdzdWw fsosHddzdM: M Eydlssd3 od

1 AnOCKi mwd3 toj Oc j dzgls ©, dzdz

2 ANOC KB j MG ttlsMisOde Odzdw, d3d dz

dnJ O3 f zOdzd tcts9 Odzed W H dzw tcOMmMyJ IsO ¢
tcjeted MMdd ftedojH]jdzO o IsOBdzZdyj 1.

v OB dzdiw@ et f Jtoj o3 dedz" » 9 bkZmdzseadzr = d dz

] 20y d ded v
Ftotso dzj 2

[ d ded | [ OC |t Jtcj d3j dede"

AOCste! & &zt |dBOd (Mtsslse jIsflse

L dzOyj dziL dzOyJ (EMmdztso dz" o3 J

. N

min e ax

{Bl Jd&3 tj Of i

X 2,5 10 1 ]
l toj dgw ]

slsflsOo Odzgfw , ¢ 0 60 1 !

] tedgW IsT ] GBSL dzZOyJ ded W :

r(i-Mtej Hded 2 Etetse j dz gL d3j dzgj dzdw W OCIststcC

hih O 9 0Ot! qtetse Odzd W ;

M- 1(min) = iy e hE_

:i+1(min)::i(fr])s+h{]

A tSte d3lz dzf fjtejoBHO ) Emdztse dzr 2
Fi(minys Mimaxy Py M d2d HlZzE hod j o

ii(max):(Xi(max)- Xl(fr])[;)/h :+1’[\J

Xitm)e= (i~ Xigmp /N =0 §/

[UBB] LGP UL @GRS S BFhHE Fna J B 0 BH ST
o bkffzsody 2 ROMMsOe 5 Wistdkzdj:

Xi =(Xj = Xjim /D

GHIi-LdOyjdzdy dqLEYO dsects WOCLB®® o [f
wdLduimédna. [(HJddyoOn [ 2].

I Mj ©OMujls I gdasdgisdzd? fLotdvsls hkf
L dZOyj dzd¥ dLEYyO] Bsets W OCkste® dL dzOklkt
LicOo dzj dzd J HiEgvctepfgej dzj dzdv o dzdwW dedv 5B
tj OC jHiES ARz dz' ¢ OlsBc® 24 95 ol g dgd BBEOY ¢
Csdzyj delstc D gy ctBjzC Istso ) sB Stcsls dzts 2 9 SH
6j OC j dzs O
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Y=23, 39%429 XBRAIA, X926200,2K*+ 3 4 XiX3 A

v sted Isdud Medd L dzOyj dedv SUBY%H HJ dzj dz@

I O dzdzts § tcOo dzj dzd J fsLotsdzw jIs st tcj HJ d
WOCIsstetso : seispd wHEOEgHzsO d &Y d3vzs dstis fr
Yyds &z0 o0 Stsdayj desteOyds dzj WilsjftesHEzZS sso o

t OBtslsO tcj O jdzlsO B" dzO tslsd3j yj 20 ots o fj
Bz toj OcjdzsO d BlsMisOdoOdedd o Isjyjdedd 1
tejLlzdz! ISOIsdj Mzp Yy ey PlrcHzZC Isse o tWOBBYJ ?
BE/PHBBYlts & 26 ©OL d&jde hj MsH | oy Pdehy o
dMosHdtsB | (tedhmkzdss 1) [4].
J o SR
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tdﬁjlzditﬂgdzdﬂvdchg sBl JBO tojOcjdlsO d otej Bj ded tsls
dzj WisjftcsHEZCIsso ®BH jsS.n zZOYHOB N j 2 9

Il tjLikzd O] ®ffriksse or wihdeddztsfp! , ylsts
20 ©BSCOdddkz J dROSsHWhH jesMWw o ofHJ L
HtsB O9 dzj dzd d Hj! gzdz? e OIststcO. 1 sdz! h Ow Y !

MsOdzso dIsmw HsMisky dr d3 Hdzv EH OdzjHd@ wd M
MisOdzso W Isfpw L dzOydiIsg dz' dets ydh J.

1 OC dz8 yd ded J

4 Eyjlstsdzs Mte m {2 diisdztcO@HDISEB O5 2 &858 6 H d3;

Mssddksmisd fslsjte! otsHT (S Cd d f dz
LO Mo jter detstedzOIsdodz’ §j L Octew L dzj dedw; fydady J
ZO0 jyJ cstydgdstC 2 toj L jtoo OO, Mmdedy jdzedd ©Os
stcBsftesotsHtse d Is. H. ) ; oL sy dzts?2 o) Odz

5COdddy L CtdsBdyjMBdD 8l il s thshbOs 6.
s dMsS ddlsj Okt
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1. 1 tesMSEby SCsgd ydmsS O Mmistsyds Rf teassky talets B & dsd v j TS ¢

l esMC Ztow § 58 (Rid[fjlsdzd dzc e OH :  indf@RA Wiy, 197 7.

2. IBd hdd&O, [.1. CCodsecdw ®KjlsOdizteeddyj s e

Il sdz hdddO. setslstesdysS: 1A 1 RuDIZF RBJue, 2012.

z 3 ¢ sdz 1.1 [ jsBHT ts Y dfrplasttadfts Is dafls®s y di#j defi Is

JWIsjtf jtojtcOBOIsr 9 O h gides®aastss . R. 1 v]jdz // UtcOFr

ktetsdlsj dz' flsej d OAdlsj ClsitejO RO HEM st dzr | Is j
Il ddz Mtsdz, [ .. f jlstHdse dYf oy Bisie@l  pistoHs iz 1l

. Il dazr fysdz, 1 .48. wjtefskicr dgoels®kogyuje A By

Oy HOdzM S d 27 2002 § dz3 (cikB.) -53.2

9jHjdzdw B OolststcOn:

JwjrizyScd?2 1 Oddd fidefjetej jofucluvyre, Isdymcd?2, tsmipdwv

JHBjoYyjoaO [ Oted dz®@ ISw R fiddO. g1 rmz®, [ MCo O, t sMidw

Berezutsky Danil SergeevichJSC "VTZ", engineer

Odoevtseva Marina VyacheslavovnaNRU "MEI", Candidate of Technic&8ciences,Associate Professor
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urs 004.021

14 dzd feso |
Sy dzs SMd2Med2 cohew@ehiihddndisgl ¢l tArR] . R. 1 &0k
1 o 5] i sy,

[BLESte  Od&OddL MmEeh jMmiseks hdn ftots
orwodzjdzgdjy dr HBMIssddzMmise d dzj H ST
OQolstsizOIsdL Jtectso Odzdzsec s 0" Wo dzj dzdW Bt

My sdz Liso Oded j &5 S 3 ' ¥ Is j figldas i drdzs & «
d dzls j dzdzj € Is ©

b dedets s O diplsOIls' j ftojHMIsOo dzj dz tsBL tste d OdzOdzd
ted h 4 ded 2, fted dgd dgv j &3" = H dzw Qo lstsBOIsdL dqtectso O
fesHESYydd M) dMifcd LsoOddjdB sjoidsdesed? ¢
d dzls j dzdzj S Is ©.0 O Offpf d3@lzts g Miseo ¢ " dj  MdMmisj &3, (
otsL d3tsy detsfyls d , O IsOCYj] HBMlssddzmMlsa © d dzj HisM
MtcOo dzgj dzd® OdzetstcdlsdBse ©BtOBBISSCd dJLBtOY j dad 3
sBlkzyjddw, O LOCYj da 1 WWjClsdo déts filldnfiztsee dteGiL. dzc
sfdats o j ftocso JH ] dzgdegse s OdOdzZdL O or HJ dzv ¥ Isfypw €
or Btste MmdMmilsj dzr , O bOCY] tjltdjdHiOoydd ft
COyJ mMlse O.

sdzg yjorjy @adstt®OIsdL Jtotso Odzdats j 9" wWeodzj dad J , B

Ctodgf* ¥ Isj tedets jMC Emfze j deder @ Jdzls j dzdzj € s, Hisflst
Csdsesd ¢ Oyj mise O

Nelepov R. A.

Review and analysis of existing software solutions, identification
of their advantages and disadvantages for automated detection of
defective products using computer visio or artificial intelligence

Abstract: The article provides an overview and analysis of current software solutions
used for automated detection of defective products using computer vision and artificial
intelligence technologies. The existing systems,irtHanctionality, as well as
advantages and disadvantages are considered. Particular attention is paid to comparing
image processing, machine learning, and deep learning algorithms, as well as their
effectiveness in different production environments. Bagadthe analysis, the key
factors influencing the choice of the system are identified, as well as recommendations
for optimizing quality control processes.

Keywords: automated detection, defective products, computer vision, artificial
intelligence, advantges, disadvantages, quality control

fsor Mdls! L WWJCIlsdoe dzsmls QolstsizZOIsdL d ks
ftesHEZSydd.
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lojHJdedJ

] Mootcj &3] dzdetsdz dBZdtcj OolstsBOIsdL Oydvw { to
Cdzt yjoke totsdz 9 fworhjddd +WWJSCIsdo datst
ftojHftodwisd?2. [Hdes2 dL deOgte2s day Bj dzQ figisOcfy vy
Codzlstetsdzr COYyjMmMsoO ftesHlZSyYydd, Sttt 2 Kk
Yybsts eteOddydeoOdzs jets Istsydstsmls: d MmM¢ st
Celigf ! v Isjtodzse 58 L toj dzd W d dmSkmmlse j dadats G |
oL d3sy detsMls Oo Is s IO L iffig,s5 0 Plsts  sisdstsdw j k
dzzyh dls! jets fsC0OLOlsj dzd .

1 4 Mdtsis tow dzO L dz2Oydlsj dz' dz 2 ftotsetej M
Qo lssdiZBOIsdL Jieso Odzdetse 5 S tsdzlstetsdzv €S Oyj Mlso O,
Mo w L Odzdz’ ~ fn dn odzj Hicj dzd J d3 ( 1 C MY dzkz
f SHABHWHN j @Gtdc O d3dydisss s sBJ MY j yd ded W H dz
ftesdL oatsHMilse j dzdz’ - Efdztso d 2 stcj BZzj Is |
WEZdzC ydtsdzOdz! dzf = oL @3y detsmisj2, O IsOCyj t
Kjdzns HOddsets dmMmdzj Hse Odzgdw weo dzw jIsfypw
f tetsc tc Odzdzdz’ tej M jddad 2 ,~ O tCaAsdzdtad mis d € d
tej Cdi3j dzH Oyd2 5 dr dMmitsdz L s Oded ® .

r dzw  HtsfMmilsdy jdedwy ftsmMisOodzj dgdezr = yjdzj 2 o

McOo dzd Isj dz! detse s OdzOdzdL O oSG teORBdE 7t
WEdeC ydtsdzOdz! dgr » oL sy desflsj 2, O OGSy J ¢
dr fted d3d daj dzd v . vOC B2 YBHAtSH Lo tsdzvj
HOdzgdzts?2 B dZOMIsd d Yo Hdzsy d s+ toj ¢ t5d3d dzH (
MdMmMlsj B3 OolstsBOIL qietso Odzdzse s C sdzlstesdzv € C

o tso toj o3 dedz" J Isj rdesdztse d d Csdf ! s Isj to
dmSEemmise j dzdetse s d dzls j dzdzj € Is ©

{feindgzide ftoddzydy w©WOBBI" MdMmisj i3 ¢ 5By

g dMmilsj dsr Csfif ' s Isjtodetsets Ltcjdedw ftojHMIs
kjndsksecd?2 d KBjlssHtss, Sttt j §6L oY
Jdzis jtef toj steso Ols! odL bOd dzks dg¥ ste kO Y d
fdMmisj i3 THapEtsEs)s fteddsj dzgj dedj o tWOL dzd ydaz
ftosd3" hdzj dgdetsy ftesdLoeotsHMmlsets, cHj ded dMm

tsB dzOtclz ) j dad W HyWJjClstse d ¢ ts dzls tc ts dzW ¢ Oy,
Cslif+ ¢ Isjtcdzese s Licjdedw o HtetsdL o SHRHo j dzdz’
CBHOGEEHO w©OLOdIsd] Ijrdsdksecd? BEOBT
oL BBYdzr 3 dMftsdz LtsoOdzedj HoHsBAZ = MdMmls
Coli3f ! ¥ Isj todats L toJ dzd § mis O dzts dzj tslsi j dzdzj
ftoesdLoatsHMmIse O, sBJ M J yde OwW or msC iz Is 51
Yd izse Pyupiptds ste.
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[Mdzso dzs?2 fteddeydyf tOBlr MdMisj d § sl
® LORoO0OIsj odLEZOdz dets?2 dJdaW stedzOydd m s
OOddLj M dhmfitsd Lso0ddjd Odkettdlsdss
BOh ddzdzgsets sBEYj ddvY . 1 sy NeQL sk keipe e
ydqWtesolzs Wtsttdkz, ftfmdj yYyjcet Odzetstdlsdy o

sO¢djy C0O0¢ Wtsttdy , Isj CMskzter ddzd yojlstse
2O d&zd y d 4 HyJWJjClstse . 1 sdzlz yj dzdzts § dL B tc O
sBtcOBtSISC j , Yylsts fsLotdvjls tomas@g'] H & dedpe

s zommdWw dydtezw L OHOYd &EOhMddedetsets L toj dzd W,
sO¢d] C0O0¢C tOBBISO M odH]YGIsEAR -d OdzC
dLHOIj dz MC d?2 YyJjdzlste ¢ ¢S lskzOdz detsflss . t A€,
ted o3y dgv ¢ Is fdztsy dz" J O dzGe stagds d3r , M Jolkddze y O
fsmMeeMmMlsalzjls fsorh jdads stsydesmisd d ME
arketsandMar ket s fsHIse JyHOJ Is, Yls ts

SR s lsjtodztets LcjdzdVY HwBHEBSdY OJls ©WOMIs(
sMistcj Btso OdzgdzsMmils! 1 Isdr MdMmilsj &3 o t©OL dzd yd

© Nz I

t tsdz dmSCEmmlse j dzdztsc 5 ddzlsj dzdzj S Is©O o (
Oy mMlse O

RMCEMMmise j dadzr 2 ddzls j dzdzj € Is ( RR) L Odzd
QoalssBOIdLOYydd SCodstesdzy CO0yjmkse® B &ZOGEH
Btsdz' h dj sBi j d3 H Odzdz" n d B kyOls!: Mmw d
5B tc@L yts] Mdztse dz | fteddzydtr Jets ftodd3j dad O
BOM ddzdetse s tsBERZYJ A2V, CBlstster J dMmf sdzr L 28 Is
ftosecdesL dtotso Oded W dzj d M tcOo datsMls j 2 d sl
ftoesyj Mihtsoe . utsote] d3d dedz” | ddzls j dzdzj C sz Odz!'
Odze stodfilgdgy ClIsdteso Odzdw B jCIstse, Hy2Mlse d
tc ts dz! ) QolssBOIsdL Oydd ftesyJ Mo , 9 C dz
u’tslsHIzQuo[o[e (1 s ts9, 2018. 1 M. ). 1 Of te
d3t5H Jtctso Ols mdztsy dzr § L Qo dMmMd dssMmis )
Isd adadglsdgdz d3ff dzls Odsd Hdzv OdzOdzdL O dL 5B to(
Bj dzj dzdj RR o fHtwtsdLoetHMmIseo ] HJj di3tsdzml
i34 to, Qtsd3u’Odzq’W Tesla odzgiHteddzO MmdH
dzj dgdw HjWjClsse dzO0 ftotsdL o sHMIse j dzadzr -
Y Jefist OB dz2O 15 %. ) Mo s syJjtej H! , Sa
Qisdzlstetsdzw COyj mMlse O dzO Mo tsd n L Oo BH OR,
sBtcOB OIs™ 9 Ols H B 99 % ftesHizSC ydd ) tc J
1 tod d3d dzd dzd J BZON d dzdzts 6 15 L toJ ded W H dzw ¢ s
Qolss®BOISd Yy MEdH j i Wierdzy j Isyls ts mdzed ¥ O4 Is L
Yyj dzseo jyjmEtses WOCItste® ( ¢ BHIEZddzdzd dz, ] Odzd
fsHyJtcCdo O8 Is, COo¢ R R M smtseMmMlsez] Is '
ssydesmisd Ctsdzlstetsdzy € Oyj Mlse O.
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]l dzj Htej dzd j R R ) O lssdBBOIsdL Oyd s ¢ tsdzls
Bdets ¥ JsMistptej  Bzh j Mise, o6& dz¢ yow ftser hjdedy
HJWjClke, fndzd 3 4 ded J§ L OstcOIls dz0 ftetsdL 9
sBtcOBBISCd HOdzdzr =. RMMdzj HsB9 Odzdj Mc Ki nse
RR sy jls fsor Mdls! (o B.sHYd dzt Hzts figls » dz
OC d A Isj n dzesdzs e d 2 frjlsu’tGWdezls M or L tse Od3(
L dzOydlsj dz' dzr = d dzo fr]lsc{uc{'), Mdzsy dzs M Is ¢ d
MmdMmilsj BO3d d Yoistej B dzsmls! o Co0ddwdvyd
ZOMlstets2 ¢ d d majfdz@lﬂzfr]cfsa)@dzq’“u’dz(bdzc{tetsaOdzq’J d
oPdzzt tosdzr o 1 WW JjSCldodessds zf tcOQo dzj dzadd 1 t
) 1 Istsd3 QISdZ,ISJC.fr]lSJ cfi sHMdMmMIsj B3O B¥ HY jIsd
ftotsdL otsHMIse j dadz" d3 ftojHftodwisdj dze o ¢ dzs y
f zOdzd tetso Odzed W , Eyj kO d ¢ tsdzlstctsdzw Hitsh SH
f tojtaiffv Isdw o yJ dzts d3, sO¢ d dO ktotsedzj A
Rdzls j ctceOydw RR M MdMmlsj OB 2§ tcOo dzj dad W
WddzOdemtser | C0O0LOIjdzd d flsddddL Jtese Ols

vjdgjdzydd ©OLoadlsdY Isjrdskzsecd? o BB
or vwip] dzf¥ BEOCo Odzdzats? ftesHEC Yydq

stsote] d3j dgdz" § HBMIsdy jdzdw o B dZOMIsd O dzc
L dz2Oydlsj dz’ dets fseor hOsls Istsydatsmls! d Mmetste
ftosdLotsHMmIse jdeder = Jtetsyj MMO-. 1 tod d3d dzd dzd
sBjMfjudoOjls BtcOfs®IMmMs s thdy jfdedfl?2 ¢ H
Yylsts tsMmtse j dedes 9 Oy dzts H dzw or wodzj ded W d3d C
sOBOydzd ¢ (2022), c¢cOdzestedlsdzr dOh d dzgdetsc ts
Bisdzj § o' MsCdrn or ydmdzdlsj dz' dzr 7 igsh detsmls
ctcOWduimMedr oy sd Ob@izdzif tgvdz" = orf

1 Istsd3 Csdzlsy S Misy Csizf Odzd (, sO¢dJ CO¢
tcOL OB OIs™ 9 O¥ Is My jydodzdL dtetse Odzdz" J ftcs
o ff sdzdzj dzd J mdzsy dzr = 9" ydmdzj dzd 2 , dzj s
dLsBtcOy j dad 2 . Clsts HJ dzOj IssG s ndas pfaizdvd d B t

Hsfiskzf dz" d3d Hdzw odzj Hicj dzdV o tOL dzd ydzg' » G

Rdzlsj ctcOydWw Isj n detsdzts @ d 2 CodiRf ! 6 ls] todets G
ddzls j dzdzj SIs©O o HtotsdL otsHMmIse jdade jJ dzddedd ¢
ftosHEzSydd ) tej ) dd3j tcj Odz! detsdztp B B gztlz§ tha
fsLotsdzwe s B d&zOtkzy do Ols! HJWJClIsr, dzs d i
ftotsdL o tsHMise j dadzr 2 ftesyyj MM. J Yyofmlsdzsls
QolssBOISdL Jtotso Odzdz" A d Csdif ! s IsjtedL qtotsa (
Isi CMmisddzt dets?2 dzJGQIs? ftesd3'h dj @zdzisiplsaf ©

orwodzjdzgdj HJWjSIstso jSMmisddz dz = &BOIsj ted
1 tod d3d dzj dzd § MUJudO&demBaO%%r" f dzOIs W tste
sBicOBBISC Iz H Odzdz" n d dna ddzlsj ctcOyd*
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ftesdLotsHMmMIsatsdz, Ylts, o Mo st oty s vz ,dzisint
d Mdzdy O4 s LOIsteOIsr dz20 S tsdzlstetsdzz S Oyy Mise C

[BLBte MEkh jMlsokzs hdr ftesetcOdgdzder = toj h j d
S zOmmdw ¢ Oydw fetsG tc OBzdzdz" n ted M J dad 2
o SL sy desMmilsw o3

l otsG tc Odzdzdz" tej M j ded W H dzw Qo lssdiBOIs d 1
BtcOC 59 Odzdzts 2 t]’thSHIzQuq’c[lstz,tSi;itmscdezW)fnﬁl;zqmqtqc
otsL di3gsy dets s w d3. [ Mdetse dz" § ¢ dzoOmfr 0¢dn
sB dzOtclz  J dad W HjWJGCltse, frjistelsc{thSSQd dL
tejh jdedw dMmMftsdz Lzt ls Isjrdesdzscsedd Ctsd3f ! v ls

Jdzls j dzdzj S5O Hdzv  OdzO dztf f ® cdzagjLdiEfevic Oy P 2 Y q
COyjMmkso®. 1 0fteddsjts, MmdMmisj dsr 5B &Oky j d
orwodzjdedd ftsetej yHJded?2, stej " ddz ddzd ddz
fso jwodtsiisd dLHj kg2, bksenHO ¢0O0S¢ fdMmls,
Qo ssRBOBduUI MEB] OMY t6f0lsdzE @ v Bt s w2 U3y o
mdfisj " or fsdzdzvéls bktsydy j LOKjte' ¢jsdjl
0] dHjdzsd¥W d ¢ Oyd sdadz" | fnd Misj o3r L Odzd &30
COMMd¥ dSOydj?2 fesHkSydd. uvOCH2 fHBHALE
YilkkSts of Hj ddls! Wl dzC Y dis 2@ @ e § 5 s B O
sftejHjddls! do fteddj ddBshls: o tOL ddydz A

A dC ydsdzOd def | oL sy desfylsd MdMmlsj &5 €t
RO Ctdif’slkjtedsd Ltejddd, o0t dtekzsksmv o
1 Of ted d3j t, dmilsj & B pPEpHp ddY Oa GOl

J

9" Weo dzw Is! 3 dz yo2hdj gLl wdg zO0 o jton
Oz stodlsdgr CEdzzBtsSEts tBEYjddY d tBKOBSI
mMd mlsj d3r sBjMfjydo Ot Is or MGz MC e
tcOMmtf tcj Hj dzv Is dL Hjdzdw f e ] © s gzts 56 d Wodlp | €
RLA&BJtedlsjd dg" §j MdMmlsy B ©slsdzdyoslsmw o' M
9 Oy dgts  H dzw ¢ ts dzls tc ts dzw f OtcOdzj Istcts o ftotsH [z €
slstcOmdzw - . 1 0€tsdzi v, mMdmisd d3" dHJ dzlsdW d ¢ C
slsfdzy Y do Odedw ftetsH zC ydats HdaPls 9o0m j ~y Istsls Offf O
b dzlz yh § dzd ® sedmlsd¢d d SCdzstesdzy € OyJ Ml
dfmlsj d3r ¢ ts dzls to 5 dzw COyj Mo O dzj L Od3j dat
LoBHMIse jdzdzr = sy MMO~.

d Hd mMikh jMisezs h d A f totse tcOdgdzdz” n tej h
J Bz Sd grax dJhpftss & 2 digzs  Hdzv  ddemtf j C
ZCydd. ClskO MmMdMmlsj ©3O0 tslsdzsmdilsmw ¢ ¢
duod Ismw or MsCts?2 Issydetsfmiss ¥ d dzOH J ) dzt
Bdzdtslsj O OpenCV, ftjHtsMisOs dzwes h OwW sBbh
LtcOBsIsC ¢ dadiRtc d detisyizf + ¥ Isj tedzets ¢ ts L tog dzd v,
JdsdWdeoydd d MmMtwlsdtese ¢ d. Tensor Fl o
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HdzWw ML HOddWwW BsHJjdzj 2 BOM dqdzdesets tBEYJ
dmlsj BOR B dOLky jdd” HjW,jdkHe ¢ tRz0 @d !
Eudlsr o Ols'c,d fCuadsis) dzd § W & s ds h s O Y 59 O dzdz'
COLHjddlsjd d 7 d WotdwsdLdjdvesnhdn cfj
ZOdB M j ©OMfesmMistOd dd @ odHBO BiOS
(jojteHjdlt, JoudddkdStss, {(tLjdB]jtd,

Hj Bsdelsted oy s tc QuOMEhstE KOL § j b jideRe S Gists
COMMdi dydetse Ol 5 WkdS ydsdOd d & o
9T BBl fBHOBHWHN S MdMmisjd HdY CsdS tcjlsdg o

O ZOddL HEMssddfises d dagj HsMsOS s § 4k

Isfedzwteds § MmMdMmisy d3 Qo Is ts d§Ctsy]jLfiylstet, O dixia
CoO¢ OpenCV d Tensor Fl ow, sB d&zOH OB Is W
Colstste’ §j HJj Ot Is dma otfMmistc]j Btso Odzdz" &3d o (¢
hdJiesCd?2 dzOBtstc ddzhmistclzdzj dzlstso Hdzvw tsBtcOB 5
1 WWJ CIlsdo dats OO d&zd L ( tc tsde'OJs . D a[n Z@dF Idad vy ,
syjted H! , fsHHjJKYdoOjls OLWGOBESISSEZ Mdztsy ©
Hdzvw L OHOY BBdOtlzy jddwy HJjW]jCIstse, Yyls ts
C s dzls to ts dzw . Clsd MmMdMmilsj d3" slsdzd yoOs Isfqw o1 Mt
ddzls j ctceOydd, yYylstshdigdkOpldzw dBOf hkd {dzA &  totsC
ftosyjMigead o90xdzr » OMf jSIsse BERYJ ddw dit
Blzyd dzd J ftoetso SH d dzts iy dzO mMdzz yO2 dzr =

c s
Cter h C 2. ANcOG d3j dzlsT Bscdzd dzy MBHJ ) Ols:
f SHAGH ISQ(DLOdzfr] Y Rt Isfdgyj MEYW j Clsdo dese st
sMisOdzr dgr = MdzEyow s d&sHj dz fjtoj s5BEZYOdzOf
1 Bad¢, B . G . 5 m. ) . RMitsdz! L soa Odzdd tOL
fnl]’tsfntssfnlsalz;ls Zdzzyh jdde GCOyjmkseO® tBlEZYJ
fjtcj tsslzu;umdswvvadzvu smw 90Oy dgr &3 W OSCIsstctsd3
tcJ L zdz! sOIstse & CBdzElstesdzy S OYJ Miso O.

S shozseo dz" &3 HEMIssddzhise O3 MdMmMisj d3 Ools
COyYyj Mo © tisdsmdlsmwy dr Mfsmtse dasMmis! L dzO
ZO0 ftesdLotsHMmlse j . RxﬁmﬁQJEJISHtsalﬁj)lsim d fif fistsids' oL thee
fdMmisj &3 dBsy il fdo f']lSOf ¢ MAa[%.J ded[*dzd H
sBjMfjydeOsls or M Ists ydetsfls sB dzOtclz ) .
o tej dgw ftoesdL osHMIse O BXZzOGMEHOtW Qo lstsc
dzd Mils sN IsOd311tsalsudztsd3 f otsd L oSHudiplsda” jo3  dEQ) dlBEHC
orwodzjdegdw HjWjClstsea WwWodzw jlsmw Ctsdiitf! 8 lsj toc
sBi jSIsdods 2 € tsdzlstets dz gL Hjdzd 2. g d Mmlsj d3r
WEdC ydtsdzdtclzes s o Mmtsislse jlsmisadd M L OH Odad
2022, M. 1) . s totsdytsds@dsdu, d tdftdod@iggddszj~dzdigd fifds
sflsddidL Jtetsea Ols tcj Mztemr d B dzd Bd L dtetso
WOCIststcO.
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¢ dfMmilsj d3r QoalssBOISdL Jteso Odzdzse 5 € s dzls te 5 dz!
ftcj ddiszh j Mise O, ddzj ¢ Is d teW H dzj HisMIsOls € t
scteOded ygj dzd 2 VOo dzvfnjslisigfvdztsdnisifs G dzj Hie j dzadw d |
tejhjdad2. 1 dzv dAr 1+ WWjClsdodats?2 tcOBBIS" dzj !
H OQdzdz' ~ H dzw sB zyg ded v BtsH J dzj 2, Ylsts s
dzj C sSlstster - ftesdL o sHMiIse j dzdz" = Zmdzsoe dw = .
dqdzls j c e Oydd § segtsBedz’ ~fnlkz Mndfifdsailz & 0 d j ftesdlL
ftotsyyj MM IsOC Y J ftcj HMsOQodzv jIs IMseBEBd Mj
Codglsy $Mlsy BtsMdzso OO dzj SBrBBHJBsSMIS! o]
' dL Al SiC M fdksh! s O ddedetsc s

G sdzls to s|dzdflad g f3dzr dyylstsB A sH YJj teC do Oj Is
dzOdz: dzg" » RBjlssHtse HEZY 1 WWjClsdodatse s €
sodwWwa ((dHtcdwWdesse, 2024. 128 M. ) .
tcOo dzd Is§ dz! dz 2 OdzOdzd L fsfzdzwtedz” = Mmd
sor FI ow, fsCOL" 90 s, Y Isiasdzd € O sizd @™ d3dc
L der 3 0 Miststets dzO d3q . OpenCV 9or" HJjdwjlsf
CyYydtsdzOdztsdz HdzW tBteOBBISSCd dLtsBtOy j dzd
sdmistedteclzjIs dish desfyls © MtsLHOddd dtsH
B3 B mMdMmilsj d3" Istcj Bz¥ s dzz@geEl 2 6zg dz'c
Hicj dzgdv, ybt dBsyjls MisOls! tctOded yj dzd .
3 Gtsdalsy S Mmisy ¢ sB dzOydz j o ydmdzj deq v
OWtstedzz  ©BteOL o Olsj dz/ dzr j Emdzkz e d ,
d dedetso Oyq sdzdzglz ¢  Mtcj Hiz 5B ZAWR])dzd “pls 5 sddg Az,
BOdzr &3 SR Oddv i3 ftoj sSHBBdzj Is! dgj Eslsster J (

Qo dzdIsj dz' dgr 2 O dzO dzd L ftosdLotsHdIs] C
fescteOdBd 7 toj M j dzd 2

=S -0 TIr=EsS-H4 NGFIL
S G

R I A e N S A
il

Ny

o,

L]

ﬁ-(ﬁ,ﬁ-(ﬁq—'ﬁ'ﬂqm

[ilbBHBdtsecdY By dSd ftesdLotsHdlsj dz' datsml
QolssBOISdL Jietso Odzdzse 5 o ' W Ip Uz dfiaf| v s fg deOL 'SD OF
teWH] Cdz®yjoera Ctedbjtedjo. [HdddB dL tidat
sftcjHJdvjls MMt dsmls! MmMdMmisj &3r §tOs ddz
stesd3dd Itsets, 90)dzr @3 OMYJCIssd3 wWodw jlsw
sMtse j dzdes € tod Is oydhisls onjddadz Ftotwlzffidad 2 2 o Mts!
My smMse dzsmis! 5. 1 OHJ Y desMmis: d MisOs ddz! dztsl
L dzOyd dsz tetsdzr, IsOC C0OC tsded o dzdws Is dzO
[ dzw fsdzzyj dzdwv tsBi jClsdodzr » tjLEzdz sOIstse
dzOB tste” HOWgiazdtelzdd dj toj Odzr dz" | ftotsdL o tsH
MtcOo dzj dedw tojh jded?2 dMmftsd Lk smw MisOdzH C
CO¢ Ibtydasmls! 5B dzOtclzy j dzd v, Me stesMmlis! ts B
MtcOB OIs™ 9 Odzd 2 .

o tcOo dzj dzd 4 Cdzsyjorn COL O] dzj 2 f tots
ftese tcOdzdzdz" n ted h j dzd 2 fsCOL" 90]Is L dzO Yy
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LWWjSClksdodesmMisd. 1 0fteddzd e, tjh jdedw dzO 51
COo¢ TensorFIow d PyTorch, H] dtdzmistcd tclz
HjWJjClste, sMisdec Os h Iz 95 %, Yls tds j dzdzOyd
bmquqqswwf” fSHRBSHB S, Cslstster j HBMIsdc
fdMmisd &, dmMfsd LEeshdj Moot i3j dedz’ § Odze
sBiMfjudoOtl Bdjj of Mtk MCstsmls!
fwejHfsylsdlsj dz' dz2" &3 Hdzv ff ted d3j dzff dimff ™ ~ dz®)
o’ MsC 52 d dzls j dzifd o dztsfyls? & . [HA&ZOS B  dzj §t
L dzOydlsjdz dz" » o ydmdzdisj dz' dz" = toj Metemtse
Hdzw dr dMftd L seoOdedwy o Efdzsedwrn M tceteC

l ed d3d te My j " detsets ftodd3j dzj dzd W It
Hj i3sdzMmisted ez ¥ JsC Isdf™ dats fyIs - ) toj Odz! dz" - z i
CsdR3f Odzdw Tesla odzgj HteddzO MdMmisj Bz 0O lstsd
Mosdn MmMestesyd &= d&dddw s, ykts §sLotddddks
30%. wizeotsPtoddgfddzgi tzdj tj " jdzed?2 dzO BOL J
Fdhgd fosds " dzj dedetsiylsd, cGHi MdMmisj B B jf
MseksdtesoSd ftsHizSydd, BJddBdLdezy ¢ sd
fsHyJteCdooOels flsjdydodz mMtsete d3j dedz" = Isj -
d ftesdLoeotHdIlsj dz desisd ftesdL 8 sHMIse j dzdzr =

[dSBB) diPHJJOHOYfsOydd mMdMmlsy &3 ¢ H
ftesdL otsHMIse j dedz § ftetsyd MM’

dbHOf IsOydw mMdmilsj d3 ¢ ts dzgls te ts dzW COyJ mis
ftesdLotsHMIse jdedzr §| Htesyj mMmr weodw jlsmw o0
CO¢C COYHOW BlstcOfmdz gz s Metsd Ekdzd ¢ Odz
CWWisdo dzOw OHOf IsOydw o Cdz6 yojls o My B W
ftiesyj Mmtse , or wodzj dzd J Cdz¢ Yy o' n stsyg ¢,
ZOMstes2 Sk MdMmMlsjdz sOSCddZ BLOL 53, Ylstser
sB dzOtclzy d o Ols tsls ¢ dzts dzj dzd v . 1 Of tod d3§ te, €

mMdMmlsj dgdzrHBdzZ Is! OHOfIsdtetso Odzr Hdzv OB IS
tcOL 3 s d W stcd3, O 9 O0Oo9lstdsscd df wWAs j tdf G
COyj mlso O mdzsy dz' - HJlsOdzy 2 . 4 5 G dzO M dzt
Mar ket sandMar ket s, e’ dzts € f ctsG tc Od3dzdzts G t
COyJ Mlso OL the Qded jsdgz d MS EMMmise jJ dzdetse s  d dzls J dzc
d3d dzdzd OteH O HEEZz&ZOses wz¢d o 2023 GEtSHIE, '
sO¢Cdna toj h Jdzd?2.

ltod d3j My 4 " dats? OHOflOydd fdmlsj
d Bsdzmistedteclze Is dr flsjdydoOod o tOL dzd ydz -
mazon Robotics odzgjHtddZO MmMdmlsj d3" C sz ¢
Oy Mo ® d&O MmMetsdms HtetsdL oatsHMmIse j dadzr =  dzc
sdzd yj mlso s HJWJClstte dzO 20 %. Clstsls 1
M sdz L s Odzd § Mo toj d3d dzdz’ ~ Isj - dzetsdzts G d 2
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qdelizgzj Cls, (ksyjls fsor mdls: 1 WW,jClsdo datsflk
Codzstdsdj.CMisdd des?2 d % OOy olsdyj M 2
dMmisjd oSds yOjl dOMbies2Sk d&O B dOtky,
TOEOCIkjtedy & Hd&v i1lsdn fwsHEClkte. JCEB ft
Pz yh dls! SOyjfmlsots of fkMSOj ds2 foBHES
Codzstesdz SOyYjfMmlsoO ©BjMYjudoOsls oL By d
ftesyd mMmse o tiydddd toj Odz! desects o ted d3j ded ,
RO dsBrj GCdsddd " J ftpeceEdtQhsGszd] §
Oolssteso, 2023. 216 f).).

) jteff jClsder odzgjHtej dzgdw dzser n Isj R dasdz
Codzstesd S Oyj flse O

dstsotej i3 degdz" | Isjrdesdzsedd o B d&ZOMISd Oo l
OCIkdodzts tOLodo O Ismw . JHds2 dL  Cdzt yjor
h JeigC so dzj H e dzd 4 dmS kMmMmilse j dzdetsc ts d dzls j dzc
sB lzyd dzd v, Cslstster § fsLotsdvels MmMdMmilsj 3O
z dizz yh Ols Motsd OdzetstedIsd3r zO0 thdasoe j f t
Mse d&zOmMdes tslsyj sk SsB3f Odzdd McKinsey & C
RR didsy i ser fmdls! 1L WWJClsdo detsflsiB 0 % s dzls s ts dz
ModHjIsj dz Mlsekzjls 8 LdzOydlsy dzv detsdz f slsj dan
90y dets?2 IsjdeHjdeydj?2 wodzw jlsfmpw dMfsdz L tsoC
sBtcOBSIsC d d ~ntcOdz] dzd W S tetsdzde’ - sBi j B
ftocjHftsdvdz EmMSCtstdIs: ftetsyj Mr OdzOdzd L ©
ddeW sted3Oyd d ) tcj Odz! detsdz o toj d3j dzd . v OC Y.
Isjrndesdzte d?2 SR v sjtodetsets Lo dedw, Clstsk
BXZOGEBHOKGY bkdazkzyh jddt OffOOlsdtsets tsBJ MY
dLBRc Oy j dzd 2 . Clsd IsjdgHj dzydd 56 0L" 908 ls,
COyj Mo © MisOdesoa dlsmw Bdzj j HEBMIsEY dts?2 (

1 dzd v dzd § desor ° bjrdsdzsed?2 dzO 0QOolstsdzO
ftosweodw jlsfqpw o fwseorh jdedd Istsydesimisd, me &
1 Of ted a3 toztsGledrm dfistsd3tf * 6 Isj todetse s L toj dad W ,
dimimdzj Htso Odzedw Mar ket sandMarkets, € 2027

3d dzdz OtcH ts9 H S zZAZOtcts o |, fsLosdzwels L dzOydls
HjWjClktses HsHEZSYydd. Clsts ©fMtsBj dedets 0 O
ftesdL OsHMEa j shdeCd dBsckls ddjls: fthg
f sfdzj HMilse dw. s tots d3j Ists ¢ ts, 9 dgj Htcj ded
My smtse Mise zj Is ftsL H Odzd OHOf Isd o dzr A i) c
f sHMistcOdo Ols! v ftsH dLd&jdveshdjmw Efmdsse
ftjHfted™Isdv dp jsOcfmfldddsjo Ols! dzO d L BJ dzgj ded ¥ d
tetso j dz COyj mlse O ftosHkzSydd. sO0Cdd3 C
sjrdsdzscd?2 GlCwro0jls fitiH fwjHftdwls
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fsor fdls! 1 WWjClkdodetsfls: , dets d MmdedL dls’ ¢
flstcOls jd& dou@itk’ &5 h Octsds HdW MEotej dj dedz’ &

1 0% dz¥ yd ded J

) ntSHJ ftoctseo j HJ dadzts @ 5 dMmfmdzj Hiso Odad W
Mo toj d3d dede" | Isj ndesdzse d d Csiktf + ¥ Isj todaets G s
ddzls j dzdzj € Is O, fted d3gd daw 4 d3" J H dzw Qo Istsd30s
fesHizSydd. cOMMpdgEsg) d'tcddydfr drn ©OBSGIS
HsMissddamMlso © d dzgj HsMIsOIsCd MmMEkh jMlsekzs h A
ftcsojJHJdz MteOoadzdlIsj dz! dzr 2 @ OdzOdzdL dm~ Htetsd
9" Wwogdls: Cdzs yjor | ofmyf j ClIsr odzdwe h dj
Isj ndesdzs e B H fgls &f joedgdf'L @ Efmdzse dw A .

RMMdzj Hise Odad j fsCOL Odzts, Yylsts MmMtsetej d3y
sBZOH O Is twWHBd fftoj ddkzh j Mise, sOo¢dr COC
HijWjCltse, M smtse dzts M Is ! ¢ sB kzyj ded © dzts ©
ftoesdL otsHMmise j dadzr j ftetsyd Mmr .d J[dajdeGELfds OB €
o Cdze yow or msClky MmMsdhismls: 9 dzj HicJ dzd Vv , ‘
sBistclzH ts9 Odad d Mdztsy dztsmis d OHOf sOydd
ftiosdLotsHMIse O. Clsd Ofmf j Clis Istcj Blz® Is
ﬁjtsaJtsh;dzfnlsaBSOdzc{W.

10 Mmdtsea ] ftese jHJ dedzsle gy Odzd szdzd © tog dzd

tcOL tcOBSISE § Btsdzj j HsMmiskzt dz" ~ d Zdzd o j tof
LWWjSClksdodzs OHOfIsdtetse Ols! Mw €  tOL dzd ydz' d
1 jtemy j CIsd o dzr d3d zOf tc©o dzj dzd v dzd dmmdzj H ts¢
Odze stcd Is d3ts tSBtGOBtsIch{ dL O tc Q0] dafdj H tefi] dip
tcOMh dqtej dzdy WEkdeS ydodzOdz! dz' = 9oL BEY detsmls g
L dzOydls j dz' dzts
s dMsS ddlsj Okt

1. bBHEZAGZEZJAEZ ¢.t., 1 O0dZdBtse R. ¢. [ BHjteddL Oydw
BjtcO 1UWjClkdodasmisd 5 Mmdedyjded® BEOKOS WYL € dz
1 C s dzts 3 & d 2025. & 58 [Cdzj Cltetsdzdy 2 8 twRipkztsf] .

www.vectoreconomy.ru

2. ¢SUU¢I?13r 111I1H3 povYigwmrRCRE[ [ ] oL RE:
Il [UVRY[HSR 11 dSURY[ HSRHE Iy1Jcr: 4 B 5 tc
OolssdcBE,| tcdzd s ORBO Q 6]4)3.0?,fr].2024

3. l stesdzC 50 O [ . rtedzOdz ¢ 1 jtemt j € I 2022. dzOEz € d
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9" ydmdzj ded B 2022.6 ~ ¢ Dow . 133F.6
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M dmMftsd LtseoOddjd3 Mdmisjd3 SCoBRf! s lsjtedztsets Lt dz
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tcl] f SHO9 Olsj dzj 2 .-BBllsdd] Hic ] deBilc OYUO®EBEOIs j dz' dzlz © fnd
Eh iMmlse j dzdets EftetsMmisd s ftesyd M § sdzzyj ddw
MotsBSHJIS! o tcj dgw ftcl f sHOo® Olsj dzj 2 H dzw B t5 dz,
MY s dO dedsio -B g ©O 9 M smMsemMiselzjls dzlz yh j dzd ® ¢
IszH j dzls ©Od3qd d ftcl f sHOo® Olsj dzv &3 , 0] IsO¢C % J
BicOL B89 Olsj dz dzse s Bty Zdedzr 9 Hp &OBSo Olsj dz' dz
Cdzg yow fMmdflsj B MejHdzj 65 { tesW Jifishixids dd@dd © dsts"t
o' Ltsoa OB ydWtetseadL Oydd, Ctslstster j IstejBlz®ls
BIYHE ftojfcsHOoOIj dzvd3d d MlskH J dzls ORBeB.sIsf H dzts 2
-ddzlsj dzdzj SIskzOdz dzr § MdMmlsd 3", ftcjHAdOL dZOyj dzdz
Codi3zdzd S OydyY. d By,  dzgd

sdzs yj o' J fQsdsO:, Csdizdzzdzd S Oydd, LWW,jiCIlsdo dats
ftetsyd MMO, YSHHjtyCO MiskH]j dlsO, ddydtsiy oL Odc

SOOI FIS

Makarova V.A., Malysh A.E.

A chatbot. An effective interactive tool for the educational process

Abstract: The article examinethe role of chatbots as an innovative tool in the system

of secondary vocational education, capable of automating answers to typical questions
from students and optimizing the work of teachers. The introduction of a chatbot into
the educational system mexk it possible to significantly simplify the process of
obtaining information for students and free up teachers' time for deeper work with the
group. The use of chatbots helps to improve communication between students and
teachers, as well as increase #ifectiveness of the educational process as a whole.
Modern educational institutions, including secondary vocational education (SPE)
systems, face the challenges of digitalization, which require new approaches to
interaction between teachers and studef@se of these innovations is chatbots,
intelligent systems designed to automate communication and learning processes.
Keywords: chatbots, communication, effectiveness of the educational process, student
support, personal interaction.
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dimf sdz' L s @dadsiso y@fsktsy dz” Istej BzE Is His tsdzdz
sy ddw (gdtsfigsBey J Gtoj ftsHOo Olsj dzg tsldijts dzdzg
Bsckzls ftsdzdsyj dds L OdBj ddls! dr oL OddtsH J :
o] MO~ tsB lzyd ded ™ gt teis e " Js § dfpul] ISQ . |
dMmyf sdz’ L seGdedsjo wiiispz B s dzd ydetsj oL Od d3tsH
ftoj fsHOoOIsj dzj &5 d MlskHj dzstsdz, yYlsts dzj 6 OIs
ftesydimigscdd MudestOstse yddilsdzOHY 3 dz" &3 d  de,
tcjh Ol! Mdztsy dzr | BOLtSOOISj dz' dz" j L OHOYJd.

47


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ d&z§ € stetsdedzts dzO Iz y dats Hapaﬁelvua cCl OtcOH«

20, 5, yOMmls+ 5 www.paradigma.scienc

yTpaTta NnepcoHanbHOoro
I 0
KOHTaKTa

HepocTtaTtok BpeMeHu 1
5%
pecypcoB - °

COMHeHUA B 3 BEKTUBHOCTU _ 10%

HepocTtaToK UMppoBOM

I 2
rPamMoTHOCTHU.

0% 5% 10% 15% 20% 25%

tdfm. 6 1 jeldsdeodi daesjts IS0 3 O Is

yOfls! fjfsHOs Olsj dzj-2 ts lomoi § & @ Sz dg@tolds L ¢
ol j iNdcdz0d &s?2 tsdd, §sdkocow, ykt
LOdij dedls’ do(tdf. 6) .

Ctpax 3aMeLlleHuns 35%

OTuyeckme m coumanbHble
onaceHuA

20%

Hepoeepwe K TEXHONOTUU 15%

0% 10% 20% 30% 40%

. 7. [btedyOlj dedtsPdsisdash jddj ¢ v
I sdz h Owd o L BEsk T yOBIsdo das, yjlse jtsls:
SCteOded Wj dedzts?2 Milsjf jdzd, Istejls: w yOfls:
Bisls' (tedM7). JltjfsHOoOlkjdd sf§fOMOsshw,
YOGHstslstso Hd&zW 5B BB3OdZO, dzOftedd3jte, Gted orf ffts

m /icnonb3ytoT uaT-60Tbl
aKTUBHO.

H lcnonb3oBanu B
orpaHUYeHHOW CTEMNEHMN.

B He ncnonb3ytoT yar-
60Tbl.

25%
tdf. 8 ¢Cldodsfls! dMfsd Lo Oddw

yOfmkts dMytsd LkzjlsmMY ftojisHOoOlsjdjd Is
GOCY)] ftojfsHOs Ols jadmefls rd fiHfdevdz’ s e jlsls 9400 Isdz®
( 25 %) d ©OLddydsr j BtecOdzdL Oy s dzdzfi j o s
oMYy dMOdd j &8 ( 20 %) qdzd Hdzw  ddzHdo dH k2 ¢
(15%) (tedfm. 8) .


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

apyroc [ 5%
niavenayansHas novods... [ RNRGEGGGE 15%
oteeTbl Ha Bonpocs [ NG ? 5%
tectmposanue ctyaeHtos [T 35%
0% 5% 10% 15% 20% 25% 30% 35% 40%
tdfm. 9 AJjdzd dMmftsd Ltseo Odzd v

y Olstslst  fkh jflse j dedets o dzdwWsls 2O f j te]
otoji3jdzed HtjfsHOD O] dzj?2, ftojHSMISOs dww
tczlsfgdzdz OH d3d dzd MIstc OIsd o dzlz © ZOctckzL € Iz. U H

se steyj MSddz d SBtcOLB9Olsjdzt dz &3 L OH OYyOd:
Zyoh d dzsd mMwi(adefifsd@w) j.Is M tcOlsdIs! ptey d3Ww  dz0O
fsylsd dzO 80 % B tsHstisBEE"RSIFOIsYgdse ZI1s 0Oo Ists d3C
ftoeseo jgMissolsy LOHOddY fm Wd¢Mdtse Odzdzr 3
sBtcOIlsdzzse MmowL ! MikHjdsOr d oJMmlsd Eyvls
s Msdteso Odzdd ctwkzffr dL 30 MmMlskzHj dzlstse 1
34 yYyOmtse dzO (tetso-g ey dO6 BOldzd §iply ErHEjigdzlOB diz
fJjtemMscdzOdzdL Jteso Odzdz | tej Sd3d dzH Oydd 6 &
Bl widel dzgdwv Isjstedd ddzd HO9 Ol MmMmr dz€ d dz
slso j yojls dO BOLBOT | LOftsmr , O fftcj f SH
Mzsy dzr = osftesMO-(tcdfMm. 10) .

70%

60%

60%
50%

B PYTWHHbIE 3a0a4M B HeQEeNH

40% 3aHumManm 50% epeMeHm

30%30% B BpeMA Ha pyTWUHHbIE 3afa4yuM B Hegeno

30%
’ CHU3WUAWCH

20% W BpeMA Ha pyTWUHHbIE 3afa4yuM B Hegeno

T5%15% 15% OCTanUCh Ha TOM Ke YPOBHE
10% 10%l 0%3%
10% 5% 5% I I
B B []
aa HeT He 3Hato 3aTpyaHAIOCDH

OTBETWUTb

tdfm. 10 | deftylsitsie) dg@lso toj B tOBEBIS' ftoj §f tSHC

Y OfstsIsT JdetcOtIs Cdzt yjolkze tc ts dz! 9 O0Oolstsd
sO¢dr CO¢C Blso jlisr &ZO0 yYyoOfmlsts L OHO8 OJ 3 |
2O sz dzOdzedv 5 MietsC O MHOYd L OfHEOdedRdzw ]
ftcj f BHO O d&Zv i3 MM HSIstsydils! Mw O BB

49


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzd § Istetsdzdzts dzO 2z y dzts Hapdﬁelvua ¢l OtcOH«
20, 5, yOMmls+ 5 www.paradigma.scienc

tcOL tcOBSISCO EZyjBdzgr » BOLjtdOdzse d ddzH d o
RM sdz) L s @dedsjso yFldsL o sdzv § Is OHOf Isdtetse Ols
ftesyj MM HH olstcj B desMmis.dl 15 Oy H 1@ ffste dfighy) e, .
ftcj HsMIsOo dzv Is! dqdzHndodHEzOdz! dzr § toj € tsd3j dzH
fsolttewIls! Mmdzsydz" §j Isj 3" egdads s jufiddipstdztod® Is
Yylsts thmtse jdedets 90Oy des Hdzw MlskzHjdzstse M @&
Bsdkzls L OHO9 Ols! o tisffste tg fig’r ¢ a8 debisjOlso' tc j d3w
dzd y dzts 2 ofistej yd M getdsjst sHIOde@sd ldzj dz. dztsy Of
otcj d3v , LOtcOYydo O Bsy dO OHBJddMmMistcOIsd o
SHdztsIsd ff dzr J otsf otsmr , 9" HOYO toOmf dmOdad
fsLotsdzw jIs f to] tlolg HE@ds@layjdzOdg ' s dzO B tsdzj |

l dzj Hic ] dEgls O Isistslse jIsMisakzjls Mo toj d3j dedz d
Clstster j stcj Bz Is olsizj Hdetg ddzs(dvd 2 dztsep ' AsB tc O L
ftetsyj M . CIsts fsBsc0O]ls SBtcOL 59 Olsj dz
CsdeC o j dzlststf sftsB dz' d3( .

CooTtBeTcTBME UMdpOBON TpaHchopMaL UK

obpazoBaHuA B - EE e
CHiwkenve Harpyaki Ha npenopasarenci ST IO
Locrynrocts uyao6creo NS S
Vnavenayanuzauns obyserve IS
TOCLZHVE OPOLIIMLHOCT, OPERCLATLILNO0 gy 120, 1056
rlpou,ecca
0% 10% 20% 30% A40% 50% 60%

EOa MEHeT MEHe3Hao M 3aTpyaHAKCh OTBETUTL

tdm. 11 1 dOyddsmls: o tBcOL 598 Olsj dz/ dats 2

Rzl j tcOCIsdodetsy oL OddBsHj2Msead] M BESIO
otsL dztsy dztsfyls B Mstetsets §sdzkyd dzdvw BtcOIs
MiskzH j dzlsts o ¢ sB kzyd dzd © 4 silsf n  Hdss|dde Oy 6 ¢

dizs j ctedeso Odzr o bkuyjsBdz j Sktfr, tOmydMm
Htezedj L dzj dgj dzlsT SBiOL 59 Olj dz detsets  ftofs
ZOY sk &zOls' & MesCOn MHOUd LOHOd]2, o
ftoso jtewls: Isjflsr. [ sBOodzjdedj dctg®o ' R
sySte, Lkiesodsy?2, wOcis®mw) o)y jclOB sk r fyEls

flskzHjdstse ¢ weEZYjdds d fuj &zOL! sy mf
YOEstslstse Mtslko jkMlsobkjls Mot ) dede’ &5 st
stcjBléls odsj Hiej dzgd™w detser ° Isjj -iflasErs i@ .o
f RS OjIs BBtOLSOOIsj dz' dgr &3 Eytej Y HJ dzedWw &3 B

50


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

lted fesojHjddd [HftesmMO EdTech Magazin
9 kdzde jtemdIsjIsOnA, G-Bpls'B " dzdzv o oz @ thgzden | ;
MiskH ] dzZlsOdzd, o 59 dzj 23BalzsmiIs! o' tetsmdzO dzO
Bisdz: h ddzfmls o Islz H( j8tRKMERg Isfd dzd Yylsts dd3 kHtss
oftosme slyBIls yYyjd&3 ftoj f sHOo Olsj dz¥ st J da
stec OdzdL Oydtsdedzr = Bsd3j§ dzlsso ddzd yoOMmlsts L OH
r Odedz" §| dL tshimd2 MEtsets dMMmdzj Hise Odzd v
9 kytwjyHJjddwves Mte] H dzl cisO Lt dzdin'm d(sldO[d):
dmf sdz' L ts9-®dztsf! BB dzj Yy dzdztsmls MGk H J dzls s
25%.
MiskzH jdzlsr yoh,j fsatsHddd Isj Mmisr d ft
YUJ 3 Isdi M4 LOHOdWwW, GGlsftOodvjd' J Yt f sH

slsddzdMsds O sedElEAY GckPDPELso Ogsd! o
ssMftedwlsdd fod Lso0Okjd"dBd. mseshs
oLOdBBHj2fMisoadj f Boltsd (ki slsd &, §d
LOodMmdls ©ls yjdjoss2 Okudlstdd, LOHOY
ftocdd3j dzaj dzdv ( sBtcOL ts9 Odedi £,0, IthsFDdzc{)dzﬂfn}{Q(dzq'
ulsddzdMisdS O GBEIgEdY sdPEO B'ls! cdBCH
OHOflsdtese Odzdzts?2 € yjdzjots?2 Obkndlssedd.
sBh OjlMw Hiokyjdssds d f§sdvisds. ovydls

fsd LsoOljdv. ltjHshlsOady iy jdq dY s aasoy dw
f 6 H kO dedzO W™ MisddzdMlsdS O sBjMfjydoOjls
oLOdBBH j2Misadj, dets d fmorhOjls HEBo jtedj

l " oatsHT
RiMfsdzr L so Oz plstseo YyOlstf sL osdzv j Is BB H
sBiOL 5o Olsj dz' dz" 2 ftetsyj MM, mMH j dgOIs /d J

ftcdodzj COIsjdz' dz"@ &3 S OC HdzW MmlskHj dzlstse, IsOS
YGHEstslstse o MdMmlsj Bz MejHdzj et oW jmnds:
slsCtcr 90 Is dztso ' § otsL @Isy desmis d H dzw il

SBOLSo Olsj dz' desets  ftetsyj MmO, 5B dzjf¢ YJ dzd
Zdzzyh j dzdvy COyjMmlseoO® tBlZYJj ddw. vimfjr o
fsHetsIstse € d, OHOf IsOydd Isj rn detsdzs e d d RS

Eytej y Hj dad W d tjclzdzv tcdsts? sy Jsdfsd j dagdyy
(o) {5HOp Ols | dzjsks Odf oW ok j sMw sl f 5

ts s ts tedsts) dztsd dzd MCitflsdud MEtse 5. 1 OdB Bdz] |
ftcl f sHO9 OIlsj dzd , Colstster § Zxd ddzj ¢ Is ts ff
Isj m dzsdzs e d Vv d3qd d eBlIg@Y% Is d defmlis g ] dzls H dzw
L WWJiCIlsde dzsmisd mo tsj 2 tcOB BIsT . [ dzw H
LWWJCIlsdo detsisd 9 Oy dztHc s difiste OB udAslmizs Wz i) 13 o
ftocl f sSHOOOIsjdzj 2 dm dMfitd Lo Odd® d tjc
Hdzw Bkdzizyh j ddvwsetf Bgyzadfm@isisde Oydd MmilskHj d
oLOdhisH J2MIsad ] .


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzd § Istetsdzdzts dzO 2z y dzts HapaSSlYlJa ¢l OtcOH«

205, 5, yoOMmlis! 5 www.paradigma.scienc
v OCYd orWwodzjddlzt8 d dziplssts B toj f SH O9 Ols j &
YGEss s OF SHGERS s d Ztetgdnf sdz! L s Odzgv tsfls O

dzedL Cddz, tsMmtsB jdedets o MtcjHdzaj &3 oW j Mind tsdz
BOt' jOdRd Hdhv -sotlgjteiotc e H qUOK | f SH O Ols
dzj HsMis OIS L d&z0dzd?2 d dz0er' St tOBSIST fy |

tcj M jddPlsd OO0 dzdz’ = ¢ BOL o Olsj dz! dzf d3 st
LWWjiClsdo dasthistHo yPlsdr o dzdwdedd dzO kyj B der
ftcjf sHOo Olsj dzd , dEtstks L s Bl y@®OIs dn
QolstsdBOIsdL Oydd tkzlsddzder = L OH Oy, fsor h jd
Ff esh paethtezf © ¢ EZyjsder 5 BOIsj ted O dzO .
vsOCdd3 tsB teBEIs'd, §f HOBSdZY s Is MsCtcOlsdls! ot
tclzlsd dzdz" = L OH Oy, fsor Mdls! o 89 dzj Yy dzdzts fr
fjtemMdkzOdzdL Jtetso Odzgdz" 2 @ ftSHAatSH €& SBtOLBO O
QolstsdizOIsdL Oydd C s B3dsidadzd ¢ O ls 2 §f B tcds  d daW
odzgj Htcj dzdWv ddzlsj tcOCIsdoadz" » Bj IssHise tBERZYJ &
s dMsS ddlsj cOkzt" :
1. [0SO O 1. ¢., [ Od hrdfsjrteOS Isyeaddssgso Gz yy dzd j
fesl jMNdcdoOd dsd setOL o Oddd/ / ¢l jMlsddX d&oOkS
2. vdeigctse O l.¢., [ @F @stistg ds@ yJ ME ¢ J oMy J ClIsr

Cfdzwtsted:s@uq’lsdzdzf" sj rndesdzsed?2 o Whttdidteso Odzdd G ts
Ctsdzdzj Y O 1/ cuftsotej d3j dzdzOW dzOEZ G O: OCIskzOdz dgr §

ClEzB3Odzd IsOtedzr § dzBCID® -~ 2, 20246

3. 1khCOKjoa0® uv.l., [OCOLcaO® J.o., [Od" ¢.
Wstcdzd tets o Odzad d E ftcjf sHOo Olsj dzw L dzOdzd 2 fts ddazl
dttsotej d3j dedetsy  jHOGEBEdYj MESRERBBIcOL 50 Odzdj ~ 4, 2

4., 1 56 0Otso O d. [. t sdz Zydlsjlszpdzazj SIfCs = Izdztsq’aﬁjCJszrWr]Ii
oL By desMmisd/ / uwuBotej B3 dedesy f j HOB.GRB]yYyj MEsy BGBiC

5, 1JLjdStsa0 uv. ¢., bdgHted J dzS s [ . ¢. , 1 dLd dg€ tse
CsdBf JIsjdzydd MmlskHj dzlstse Ctsdzdzj HY O C0OC HtojHdBII
fJHOFB] MEts] GBEOLEw.OEEZ -~ 4, 2025¢

49 jHJjddVY B Ooalsttc, :

[ OCOteso @ 1 S tstedOnd @O, j g0, ftojf sHOo O jd , 1 jctshi

YyoOfmlsdatsy EytejyHjdedj or mMh jcects tsBtcOLtso Oded™w ¢ [ tsMSBoaMCd2 Lk
[ Odzr h dz@ls tsdzd 2 [ & @jndzd jeOdiffls, ) | HHSO,0\Qjlsgis z H OteMis 8 | dadzats § sBteOL
Yyofmlsdatsy EytejyHjdedj or mMh jcects tsBtcOLtso Oded™w ¢ [ sMSBoaMCd2 Lk
Makarova Victoria Anatolyevna, postgraduate student, senior lecturer Nmvernmetal educational private

institution of higher education "Moscow University "Synergy", MoscBwssia

Malysh Anatoly Evgenievich postgraduate student, senior lecturer {gomernmental educational private

institution of higher education "Moscow Universitgynergy", MoscowRussia

52


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

urs 621. 22
4 Qo Disah .

g4 Ow-gzlsh | dzm € d 2u efcfiaegffipld 2 W j H ] tcOdd eds 2 Y gz 9
CJlI BEEZYyodzm S @w. JsCswHed dzm S, 1 M

stsotc] BBy lsii BOC s CHEOC ] ¢ Olstso

b dedets Is Olpde'O:H d Y d s dzdz" | md MisJ d3" B dzd dsts to izl ©
fsLosdvels BjMfJjuyudls! cOttOdlsdictso Odzgdesj 5B dzB
o9dHE BGBd htses CtsdzduyjMlsea® HOddz = d BSdz hd!
OdzOdzd L . bolstsBBOIsdL Jqtetseo Odadz" | fd Mmilsj d3r Hd Oc
fjtemMcdzOdzO (5 § sgdmBdlsH j PIbpashlfs tcOBIST |
dzj | zOdetsor 7 toj Bsdzglstse d, Yl MOBRs] o 0y detsy ,
toj Bsdzsz tsBtSttZHtSo Odzdw 5 Isjrmdzdud MEBsd3z Mismist
W dzWw jIsfpw fMdztsy desfls! ML HOded W dzOdatgfylslg’ 27, O dzg st
sdzs yjor | Mg ®@ dzsmisd ¢ O, GdHtetsOGtej 6 0OIs,
odBlesHdOCEdEMIsdS 0.

BEemE ¢ st s
fdw

SavkovAA.
Modern diagnostic systems for hydroaggregates

Abstract: Traditional monitoring systems for hydroaggregates at hydropower plants do
not allow for guarantekdetection of emerging defects due to the large amount of data
and extensive time periods that need to be analyzed. Automated diagnostic systems can
facilitate the work of personnel in defect detection, increase the reliability of
hydroaggregates, reduaaplanned repair times, and, most importantly, enable a shift to
equipment repairs based on technical condition. The main challenge is the difficulty of
creating reliable fault detection algorithms.

Keywords: diagnostics, hydraulic unit, vibration monitogi, vibration diagnostics.
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. Ocnabnexue kpennexus
kopnyca TI;
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nonatok HA;

. YXyAleHue COCTOAHUS
yNIOTHeHM yand nonaTok
HanpaBnsoLero annapara;

. CHWXeHune
NPOU3BOAUTENBHOCTYU CPEACTB
OTKaYKu BOAbI C KPbILLKU
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1. YBenuyeHHble 3a30pbl B NOAWMNMHUKE;

2. lNoBpexpaeHune onopHbIX 3/1EMEHTOB CErMEeHTOB
NOAWMMHUKa;

3. MonapaHune BoAbl B MAaC/IOBaHHY NOALWNMNHUKA;

—b(Konbueaoﬁ NoAWUNHUK Ha BOASHOW cmaaxe)

1. YBenuyeHHble 3a30pbl B NOAWMUMNHUKE;

2. MoBpexpaeHne yNNOTHEHUS HaNOPHON KaMepbl
Typ6UHHOTO NOALWMMHMKA (Bana Typ6UHbI);

3. YMeHblUeHMe pacxofa BOAbI Ha CMasKy TYpP6UHHOO
NOAWMNMHUKA;

4. W3HoC 3anupaioLyero nosicka Typ6UHHOIO NOALWMNMHUKA;

—P(CemeHTHblﬁ NOAWMMHUK HA BOJAHOM CMa3Ke )

1. YBenuuyeHHble 3a30pbl B MNOALIMMHUKE;

2. ToBpeXaeHUe ONOPHbIX 3/IEMEHTOB CErMEHTOB
NOAWMUMHUKA;

3. lMoBpexpaeHune ynnoTHeHUs HanopHO Kamepbl
Typ6UHHOro NoawuMnHuKa (Bana Typ6uHbl);

4. YMeHblUeHMe pacxoaa Bofbl Ha CMa3Ky TypGUMHHOIo
NoAWMNHNUKA;
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\
HdOG dats i)
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( Pog pedekra )

MexaHunyeckas yactb ( AneKTpuyeckas 4yacTb )

1. MexaHu4eckuit HebanaHc poTopa; 1. WU3meHeHue popM poTopa 1 cTaTopa;
2. 3neKTpuyeckuin HebanaHc poTopa; 2. YxypweHue BU6paLlMOHHOIO COCTOSIHUSA Xenesa CTaTopa;
3. OAHOCTOPOHHEE MarHUTHOE TSHKEHUE MEXAY POTOPOM U 3. YXyaweHue COCTOIHUSA U30M1LMM Leneit Bo3byxaeHus;
CTaTOpOM reHepaTopa; 4. HepaBHOMEPHOCTb OX/1AXAEHUS aKTUBHbIX YacTel
4. OcnabneHue pacrnopHbIX JOMKPaTOB KPECTOBUHbI reHepaTopa;
reHepartopa, 5. CHWXeHUe pacxofia Ox/laxpaaloLLei Boabl Yepes
5. YBeNM4eHHble 3a30pbl B reHepaTOPHOM MOALMUMHUKE; BO3[yXOOX/1IaauTenu;
6. lMoBpexpaeHne ONOPHbIX 31EMEHTOB CErMEHTOB NOAWMUNHKUKA; 6. CHukeHue 3chdeKTUBHOCTM paboTbl BO3AyXooxnaauTenei
7. NonapaHue BOAbl B MaCNOBaHHY NOAWMMHUKA; cTaTopa reHepaTopa;
8. YTeuky Macnia U3 BaHHbl NOAWMUMHUKA; 7. HeponycTuMblit HarpeB 06MOTKM poTopa, 06MOTKM cTaTopa,
9. CHmxeHue 3 HEKTUBHOCTU OXNAKAEHUS U CMA3KK xenesa craTopa;
TYPGMHHOrO NOAWMNHMUKA; 8. CHuxXeHMe pacxopa aucTunnsta B obMoTke cTatopa (ans
10. HenepneHAUKYNsApHOCTb MIOCKOCTYU NATLI K OCU Bana reHepaTopoB C BOASIHbIM OX1aXXAEHUEM 06MOTKM);
arperara; 9. HapyuweHue repMeTUYHOCTU (NosiBNeHUe yTeyek) B cUcTeMe
11. BONHUCTOCTb 3€pKaNbHOW NOBEPXHOCTYU fUCKA MOANATHUKA; OXNaXKAeHUs cTaTopa BHYTpM Kopnyca (Ans reHepaTopoB ¢
12. HepaBHOMEpPHYI0 HarpysKy Ha CerMeHTbl MOANATHUKA; BOASIHbIM OX/1aXAEHNEM 06MOTKM);
13. PasrepmeTusauuio ynpyrux kamep nognsaTHUKa Ha 10. YxyalweHuve KayecTsa AUCTUNNATA B CUCTEME OXNTaXKAEeHUS
rMapaBIMYecKoii onope; 06MOTKM cTaTopa;
14. CHuxkeHue 3D PEKTUBHOCTU OXNTAKAECHUA NOJNATHUKA; 11. 3acopeHune MexaHW4yecKoro U/Unn MarHUTHOro, u/unu
15. NMonapaHue BOAbI B MaCNOBaHHY NOANATHUKA; MOHHOO6MEHHOro (PUNBTPOB B CUCTEME OXNAXKAEHUS
16. YTeuKy Macna u3 BaHHbI NOANATHUKA; 06MOTKM cTaTopa.

17. W3noM nuHUM Bana Bo pnaHLEBOM COeaNHEHNN TYPEMHHOTO
1 reHepaTopHOro BaoB;
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Berezutsky.S,, Odoeviseva.V.

Cleaning of the recycling system of a metallurgical enterprise

Abstract: The article discusses modern methods and technologies of recycling water
treatment at a metallurgical enterprise aimed at reducing environmental impacts and
increasing resource efficiency. The existing approaches to the removal of organic and
mechanical contaminants are analyzed and their effectiveness is evaluated. Special
attention is paid to complex purification systems, including mechanical filtration and
chemical treatment to achieve optimal indicators of recycled water, the results of
numerical experiments confirming the improvement of the quality of recycled water
using the proposed methods are presented. The data obtained make it possible to
recommend the introduction of modern technologies for the treatment of recycled water
to reduce costs and ensure the environmental safety of metallurgical production.
Keywords: metalurgical enterprise, pollution, integrated purification systems,
numerical experiments, recycled water quality.
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Gimazova E.ROsipov E.A.
The effect of linear blurred lines on the accuacy of classification
of lung x-rays by neural networks

Abstract: the article examineghe effect of blurredon the accuracyof classificationof
lung X-rays performedusing neuralnetworks.The aim of the studywasto studyhow
differenttypesof blurred(horizontalandvertical) affectthe accuracyof classificationof
healthylungs, aswell aslungswith bacterialand viral pneumoniaDatapreprocessing
methodswere used:CenterCrop and Resize .Both methodsdemonstrate@ decreasen
accuracywith anincreasen the percentagef lubrication,which is associatedvith the
lossof partsimportantfor classification.

Keywords: neural networks, classification healthy lungs, bacterialpneumonia,viral
pneumonia,image preprocessinglinear vertical and horizontal blurs, accuracyand

sensitivity.

lojHddedd

t d dzlse j desea S d 4 fndzd d&3¢ dzj cC dn wog dzw b |
dqdzmstckzdzj dzlstse HJOGcdesMIsdSd L OBtsdzj 9 Odzd 2 ¢
COC fdzgj odgsdzedww. 142z’ | Mjlsd My smise dz
dLtsBteOy jddWw rn, dets IstejBEZz® s B tydp'dadd'~ dts Bdjtsjcd
B' Is! ykze mlse dilsj dz' dz ¢ COyJmMsealz 9ontsH Az
tcOMYf csMmistc ©Odzj dzdz" = f ctsB dzj O3, fMdzd ¥ O h d A
tcOL iBr Isdw. 1 tod yd dzO d3d o tsL ded € dztso § dad W to ¢
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Ho d X j dzd § f Oyd,j dzls O, dzj Cstetej ClsagPC dWits § &
wWOCIstster .

[ OL B sdw dz0 toj dglsc j deso S dn  fyded i3S OF8 &
HOdzdzts?2 tcOBBsls] ttOMMdstsistej dzr dzd dzd 2 dz" § 94
MdOL. [BO IsdfO t©OLdB Isd?2 ftedeasHwIls € d
Ylsts tsmtse § dedzets ¢ tod Is d yaddn oHOdE] 2H de codgtffrhls d SId -
sitsets] odzad Z3Odedj bkHjdzj des tOLteOBBSISS ] Oc
dLtsBteO) Jdd?2 HAY HJdOcdtsmMisdSd tOL dzd ydzr =
CtezHds?2 SdzjlsSqd [2, 3].

A j dz d MfdzjiH t=for Qedrydj Vdzd j o dzd w dzd W 9 J to
cstedL sdzs O g3 OL ksydsfmis: ¢ d&zOmmd ¥ d
Mded BEC s dzj 6 S dm dgj 2tetsdedz d3d MmJ Iswdsd M
ftcj Ho OtedIsj dz! des?2 tsBtOBBISCd HOdMzdZ ~: Resi

tdLizd IsOIs dmmdzj Hso Oded™Y Y BLOBAZWE IS
tcOL BB Isd2 odzdwels 8dz@B HAEYMQ iAW HGOyd sB Oy |
fsLodVsls ftejHjdds! dOdetdij L%¥W¥WjClkd
sBtcOBBISCd HOdzdzr = Hdzvw ftsorh jdedw Istsydasmls

[ JIstsHT d ddmistclzdzd dzls* sBtcOBBISCd dL G
dzd 2tetsdedz”" = MJlsj ?

J tcOB tsls § tcOMMmdstsis toip @y d dS dzd y jSate djls j s
dmMfsdz LEzj k" j] © BBtOBSIKS] dLBBKOYJjdad?2 ¢
sjrddSd oBsScOsls fsor Mdls! Is sy dzts iy ls ¢ to (
sBi jSCItse, ®wBiMfjuydeaOw cdBStMmls! d +WWj¢

r dzw  ftetso j HY dedWw 1 € Mmiflg ez sdels Qi Ocftagf 5 dz! QLul
Ray Dataset, MH jtoy Oh d2 7932 toj dzlsc j dzgk
ftedmkzlsmlsoakzels ¢ OC Mdzed 3¢ d M LHBtse ™ d3(
f Olstsdzse d j 2 (BOCIsj tod Odz! dats 2 ddzd o dteclz mdz
o dzd v dzd § 9 jtlsdC Odz dzr 7 3AL 6 stadQ s GzdzO dyfn W
dL sBtcOy j dzd 2 M Eyjbtdd &jlstsHtse ftojHO Ot
CenterCrop.

[ OfmMh sOB dtctseo Odzd § dL 5B O jjtdaJdw ( RRes S |
ftoj Hd&zOL dzOYj 2@ HdzW BOMh kOB dtetse Odzgd ™ d At
tcOL d&3j tots o . ] H O dzdzts d Isdgjtddstisi j W ood®xjde iy W@ B
Jdzls j eff sdzv yd Clstster 2 o dzd W j Is dz0 ¢
JLBsBLOY jddw. 10fted®ite, CkedujmsSow ddls,
qdzd 3L Oyds Ywlsjte! HJlsOd 2.

K dzstedtetso OdzdzOW s B tgifnd2tsd d4ts@ e ndizCeLr dgr upj pdixd.
J dals tdfdimiisto? tBtojL Cdo qICedel @ @&d p p yJ dzls tc Odz
L sBtoOY j degd W WdSmdtetso Odzadz” R tcOL d&3j tots o .
IsOdzH Otels L qtetso Ols tcOL d&3j to dL sBtcOy j dzd 2,
j delstc Odz! dz" A sB dzOMmlsw A COHtO, fMtsH j oy (

S
(S
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ANddzt steQPuEEB cOyfjjdE®dH f il ter 2D dL BdB iz
ftcj HdAdzZOL dzOyJ dz H dzw i tod d34 dzj ded W ftotsdL o tsc
gL sBtOy J dzd V¥ 5. ] SHBB dz" 2 W dddz Iste f sL 9 tsd
o jtolsdCOdz dzr &3 d cttedL sdzlsOdz! dz" ds dzd dzj 2 dz" d

stotsiglstctsy o 2 dz' 2 Ctcdlsj pfdlsj toff@ls j tof tSls
CrossEntropylLoss L Odzd &3O 4 Is 9 Oy dzts § dzj |
dmysd Lz2jd&3" » Jtod BzUjddd ¢zOMMdEd< oy
fSHAatSHdIS H&ZY LOHOY dBhtsesl zOmMmtseasets BC

Mtej Hdzt ¥ 9 | dzef \esdiEas f Ytd s fighy yDdgd  toffj te jzHiAr As@UsO d
dMmisd dzdzr &3 d3j IsC OBZd ¢ zOmMMmse .

1 md tcOMMdBItsistcj dadz | Bj IssHT d d dzfmls
LWWjSIksdoadze 2 ddemstezdzj dzlsOted?2 HA&zvW §SHGESIS
SOC Y4 ftsorhjddw Istsydzesmisd BSBlZYyj dedw dzj ?

CCMmYf jtod i3] dels Odz2 dzgOw Y OMlis:

CCMmY J ted d3¥ dzls Q @z HzO o Cdzs yoO,  iIs ftcj Ho Oted
d3sH j dzd dzO dzOB tst6 dmMrHd = dLBBWOY j dad
BsHI¥JECOYydw tededdzOdz! dets?2 Oterndlsj Slskzter
CzomMmmdW dSc Oydd Ibtejn §ZzOMMtse Bl jCIstse .

I mMtsB j dzdetsisd dL d3d dzj dedzts?2 OtendlIsj Slskzter A

1O jtcotsdz Mdzs] or BtecOdz SHddz 9 rnBHAS2 ¢
ftcjHOoOtedlIlsj dz! dets H-Bigflzd0 PH AdBicdz@Isy ) @m@BE OC Is j
or asHwWh dj ¢ Odz0O dzr Msslse jIsMiseo s Odzd 6 4,
fd<mjdg 2, h Og fJted dgd " 4 ded W 56 dzO: 4
dBic Oy § ded W paddi ng=2 fd¢imj dwv. 1 sfdzj
OCIkde Oydw RelLU, HOdzj J fHttsotHj d&2O0 s J 6O
hoOoetsds 2 ¢ Mmj dw.

10 oltstetsdy Mdzsy dL o3 dgJ dets § tsdzd yd Mlse s ¢
(64 d 192 MmMtsslse jlsMmilse j dzdspo)j,tcls@d s@®DOyw j dz
fdCMmddzd 2. 10O0ftsdzdzgj dedj CtcOj o, OCIsdeo Oydqw
OdzOdizse dydets ff jtcosdgz Mmdztss M IsjdBd N J § OtcC

1 sfdzj Hize h d§ stcd fMdztsw dimyf sdz L 8 ls W H
stsdzdyj Mlsoats COdzOdzso dL d3j dzj dets ff sz Bisl Ol
¥4 ©OLABJ e COKls fodL dzOS s B dZOGESHOtGW L OF

[ jteOydw Mo j telsC L O9 j teh j dzO dzO i v
zd3d dz@ h O8 h d d3 fesMmistc OdzMls o j dzdzts J tcOL toj h
MY stcdzdtctso OdzO ff sdzdetsmo W L dzgOwW yOMmls! dsH j dzd

-r190 MGt Isr 7§ tsdzdztsdidadiu jdbi Isse sfddzisdz 2 fip s &
COYHT 2, BBy Y HE Cslsster d3d dimf sdz L z8 Ismw
tcjekzdwtedL Oydd (ftcjHtslsotcOh jddw  jtcj tBE
mMzs?2 M WEdkEydj?2 0O0ClkdeOydd RelLU.

-]l r AatsHds? Mdzs?2 ftesdLesHdls ftewdh@s] G

¢ oMo .
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1 toj H &Q e dzOW sBtcOBBISC O dL sBtcO}y 4 ded 2
dmS kmmlse j dzdz" =~ dmsc Oy J dzqfiZD {f t¢f Qrdsdz jdzlzdats & #s © 9 figa
dmMfsdzr LsoaOdedj &3 Wddz s.eO® filter2D. RMEC 2
mMdzed 3¢ OF MBSLHOJjIsMw SOCddB tBKLOL B3, Ylstss
sBj MYy yHddestsBtcOL desfyls! 1 WW jCIsO dzgj L OoadHr
Mded BCs9. [ dzv COYHBSEB 9dHO dzddzj 2 detsets fyc
LWW]SIsOd dmMEoOyjdzd2 (1%, 2%, 4%).

v O0C 2 f SHA-SH fsL otsdzd dz f sdzz yOls! tc
QdzO dzts ¢  ydz" J JMBJWBmﬂﬂ@r meﬁ@d o3

J!
tqmz@sg 1. udOL Odzdz’ | tej dzlsc j dzso MCdj fded &S d
d dzls § dzfnd o datsfyls+ &

O) ftoddjdsjdedj ojtsdSOd descts fdOL C
B) Htoddisjdaj dedj cttedL sdalsOdz! desets fMdzO

10 BRZYjdd] ToHOOdsMm! 70% Mded &3¢ s0
9 daj cdgts 9&H 55 Mmdzad d3€ tso O 1Iss 2290 Mmdedd
fndzd d3ts ¢ dzj eS¢ dn g] BOCISy ted Odz! dzts 2 i dzJ o d3
f dzj o dzgsded j 2 . [BEYyjded) ftesdL otsHd dzsfy! H 9
ftcj HSBtOBSISCd, des ftetsyJ MM BEYJddw BT d

1 jtear 2 o Otcd O dzlsdatdftc j 3189 €A tdslg) ozl

ftoddsj dzgj dedj d3j ssHO f§tede j Hg fap™?2 dik 5B RO
(transformsGrayscalé));

BOMh IsOBdtetso Odzdj dLBBOY jdzd?2 HB tOL O,
fts EddsdzyOded® B d dzd dzj frasEfoPmsResiz(I2BRBZY yd J 2

ftcd o HJ dzdlg trdfsfotsnglddierts of));

dstedizOdzdL Oydw (transforms. Normal i ze((

Il sstes?2 90tedOdzls ftoj Ho OtcdIsj dz' dzts?2 BB KGOB

ftoddsj dzgj ded§ d3j ssHO f§tede j Hg fap™?2 dik 5B O
(transformsGrayscalg));

BOMh sOBdteso OdzdJ dL tsB tc Oy HIZEYR?? fighy tsize 5 drd
227 d tedd3j dzj dzd J B d ¢ kz B tthngfom&Rissiz€22d, dzls j tc ff
interpolation= transformdnterpolationModeBICUBIC));

yJj delsted tets 9 Odzdzts j COHtedtetso Odzd j H S
(transformsCenterCrof227));
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ftedoe jH ] dzd j trafisfolnglddiersag)lz  (

stecBzOdzdL Oydw (transforms. Normali ze((

l tjLbkd sOIsj B" dzd § BkZEYj d2" Holgss 5B 2 Y
Wed¢ ydd ftslksjte!, Ctktster j ftoj HMMisOo dzj dz d

ltecsyj HEZteO Isj Misdtetseo Odzd W B' dzO stce O
Mdmlsy &3OIduj M dis! vasdsop™ dzdg " "wQL dz" »~  dzd dzj 2
COyjmMsoats CAZOMMdWdS OyYydd dBsHj dzd .

sOyj mMlsets B EyYJ ddzts 2 BsHjdzd BM &zt {f tets:
sStedcddOdz dzse s dzOB St O H Odzde . 4 dz0 Yy O dzO
CkzomMmMd¥ dSOydd dLtsBtOy jdzd?2 B J L HiJdsMmse .
H dzw mdzd di3¢€ 59, slsmtstcls  tetso O dzdz" - fmMdzj H Izs
dLBBtOY jdzd2 M

0.8

|I —— LosS - PYHKUMA —— L055 - hYHKUMA
ﬁ 0.7 \ _g
0.7
b
b s =
T = 0.6
‘g 0.5 - Lo
= 7
== 0.4 2=
= - 0.4
P 1] _
13] ~_
0, @3
® * 0.2
o, . S T T
LYt d B Lfshd

{ hldzsC¥ BdzS iydy s
0) AbdCydw §Ekje M §leddj djdd]ds
8B) APdCydw gl M fdddiddid il

&3d ded 3O dz! dzts?2 o @d yY detsL SEEOY J ded W 3 M
o j dzd yde Os h j 2 mw ddzlsj dzid o dztsfls* & teOL d3r
lteso j GO HAzvW ceBtedL sdzlsOdz! dzgsegts MdzOL O BT
COYyHBSE TS tcts o dgw ddzls j dzind o detsyls d syd dzd o
ftcOoddz' dets dHj dzsdW JIsPtcdz®OldL 58 zORH dagefi. J €

sdzs yjorj §sSCOLOjdd L WW,jCldodasiisd ot

11 odzd tcOMmMMmdzsiste j dz smdzts o dzr | B Isted € d
Emyf j M desmis! € dZzOmMMdW¥W dS Oyd?2.

Accuracy ( ppuEHB )Accur acy slstcOy O
ftcOQoaddz' dz" » S dZOMMdW d @y d  sde diiz fAPls teeOtidy j dzd
mMdzj Hke h dd3 tsBOL 5d3:

Accuracy = TP+ TN/ TP + TN + F Q)
+ FN

GHTPO dMmisd dedzts  sdzBN A § iz detlzfs, sls Py Ols j dz

0 dztsy dzts ff s dzts N ds jiztizy dets j slsted yoOIsj dzt dzr § .
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Precision 1(sst@Qudaddjlsdz!) . Pr éc iHSsiday n  totg P joadzd
fsdsydlsjd dr s Mekyoje MejHd lsjo, Ssltt
fsdsydlsjd d j. Jrydmdy iy s % stdkdj:

Precision=TP /TP + FP (2)
Recall (vykzofmlsodlsj dRefasdnlislr)) . dL e j Misdz 2 |
ykzemlse dlsj dz detsmlis |, n OtcOC g todilL tizdptdsy d B jsdzs

Mz yOj 9, Mt Jhdes o Wodzj dzdgr = BBSHJ dz' 8 . ]
sSBtOL B5A3:
Recall= TP /TP + FN (3)

F1I-Scor e ( 1 ©dzO dzf Is ts y dzts |HlsSdc o rde {f fricirtizag =]
BOXZOdMdickzse hddz f sCOLOIsjdzjdg d3j yHEZ Preci
Mdzj Hze h ddsdisB tc O

F1 = 2t Precisiont Recall / (Precision - 4)
Recall)
tdLkzdz sOlIsr fftesosHdr = 1 MY jtodd3j delstso

J tojLizdz IsOIsj ¢y J dd3c1dzlstsa f sdzlz yJ c
dzd dzj 2 dzr = MdBOL 59 fr) Eyjltsds ttOLdg n d3j Istst
HOdzdzr 5. [BN OV st B G msowq¢qq%amwsaqmsac
f tsdziz 4 O dzO iy 84, 48% ( 80 86% Mbtslse jIsfml
ded 4§ bouydshisd M keojdduyjddjd fsyj
J2, 90)dg = Hdzw de@fnfno[Wc{QOuc{c{.

ftcjHo OtedIsj dz! detsdz BOMh Is OB dftedzo O dzd d
Isseo dzj L dzOydlsj dz' dzts. Clsts fMmodHjlIsj dz
d dqd3d dedzs ¢ ceBtedL sdelsOdz! dg" d@3 Hj W j CIsC

M sdz' L so Odzd d YJ dzlsted to s 9 O dadzts 2
sdzsy Z2O0v C Olsd dzO: Istsydatsimisy tc dn dzd
dd ddelsj dzmMdoe desmisd ctstcdL sdzls Odz' dz
dz! dzts?2 ff dzj o dstsdzd ( .

COodz' dzr § HjWJjGClsr, zOf tetslsd o ,

dqtese Odzd sCOLT 908 Is mMkh j Mise j dz
fflsedd dz© § dzOMMmdW d Sja@iafd s dedapt ts di fiL tship
tcdtcso Odzdes? B jLEd T8COLTr9a0]Is MisOE
¢ ojtelkdCOd dzr &8 HJWjSlkOd, tsB
Mo O S dOMMd¥ S OyYydd HONJ ftod o' M
Zyd dedz" § 6 L 2Zdz! IsOlIs dzOs oydgizfigh€ ] ®©SIstsB tc Oy

T

H_’dq—.g_u—‘shk—nQ—-m’Q,I = o
- g OX

W R SRS g T
- Fg-oa g ﬁ_o-
O S

w@wg;;cn

FOQT—FO O°PF& G
&
&
7]

~“mnmaocog

71


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzd § Istetsdzdzts dzO 2z y dzts HapaSSlYlJa ¢l OtcOH«

20, 5, yOMmls+ 5 www.paradigma.scienc
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t dmizdesS 3. wtcOodzjdedj Issydesfmisd ftcd o]
Q) M dmfsd Lo O0Oddj &3 B3OMh IsOBJ
B) M dMfitsd LsoeOddj &3 yj dzelstcdtetso ¢

1 0% dz¥ yJd ded J

15 tjLbd OO fotsejH,jddsets dhnhdj
Ydzts lslzOmMmd W d € Oydd fMmdedy 04 sfqw M ke J dzd u.
d dmysd Lo Oded yj dZstcdctse Odzdzgs 2 B
& h kY bkflss?2 yde ¢ 9jtlsdSOd dF o5 ¢
d d3d daj ded § A3 4 to Isd dz' dgsets BOMh IsOB
ta
&
0

—_

H d
sdzls Odz! dzf d3d H J§ sOdRRd. vOSdd tsBtLOL t5
wjlsmw 9 Oy dzr o3 OC Iststets d3 fsorh jddw
MMdW S Oydd LOBtsdzj o Odzgd?2 dzj e ¢ dn.

NS QS W e
GOES IS

v S d&dlsj Okt
J dzj dzd &z O B dz® [ . C . , [ 4 B3j dzSs9 O . ¢. , [ § &

1
df zdgse wo jtolssyds j dgj2tetsdeder §j] Mmjlsd o L OHOYJ
1sste@>14dch2 /1 uotej d3j dzdz’ j zOEZSIB) RS dj Isj o detsd

m s

1. O0ctezf s © [ . uv. , t O dd3B j oG Odzts 9 C
mcsmqs@r o@oquo d ¢ dzOf M aftE OgHEO S § OusksHizsm 2] 2 S
Misd LsoO0ddi B dgjQtesdedzr » Milsi?2 // Univer sum:
7-40
[ OLEktetse ¢. R. , |z z@d sdcOMMmy W dzdztse s toj dzls ¢ j dzts
Yyd mMsets dqLBtO)y jdedd d dgjIstsHT JEB. BA 04 dzj dzd
87)15Mm. 12
J
L

aeNvaz R
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=
N
=3
7

N O

JHjddw BB OolsttcOnR:

BOL soBOEdHIsteOdzls, sOLOdMEd2 (ltdotsdyMEd2) WJjiHJteOd dzf
df seo Mmis.Ofeh,d2 Htcj f sHO9 Olsj dz' , sOLOdMSd?2 (ltwdeatsdy M&d?2
t sidw
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Urs 678.016:391.8(575. 3)
[MEtcO] g0 pL HBSE S| 8 O
Il sdzdlsj nded ud MCd2 ddeMis ddsedsh GOaty & dgf ssictsh dslg R lsO  d d3j d
[ . 8. [MddB, mEkzH>y OdzH, COHYdSdMIs Odz

l o5 j Csdteso Odzd j ¥ J dzMS et f dzOIls! W
steOHdydsdedzts? o' h detedd gi20h SIEd diy BledzO

0 dedzts s Oy dfiyls Ols* | ©OMMEOSEde Oj sMY §syj MM § 6
0C dzy Uj ek fsdsOls o der § 1 dzj dkj desso, o HGH dase dzy dzdz
UBCEHJ2ME 2 B &OMisd. 0 dzOdzdL qiskzj sfY S EkHEG>
sfsej dedesMisd Cwsw, o' B O] edOdss d Isj o da
) edosHdlMmY fleddjte toj Od descts KLkl dedzts dz s s
steOHdyd?2 d Mot Bjdedz 7 HAL O2dzj eMSdn tejh j dac

sds yjo' | fipdgLddiess Oddj BHjNHT, BOHJYJS ded
5B dZOMIs: , HjSCtwOIdodr j 4 dzj oBj dzlst , 3 j deMStsj 1

Juraeva Z.A., Mirzoboboeva Z.M.
Designing a women's dress with elements of tdaional
embroidery on the example of Sughd region

Abstract: The article explores the process of designing a women's dress incorporating
decorative elements inspired by traditional embroidery of the Sughd region. It analyzes
the artistic concept of the mekl design features, choice of materials, and the technique
of embroidery placement on the garment. An example of a real product is presented,
reflecting the synthesis of cultural traditions and contemporary design solutions.

Key words: clothing design, &ditional embroidery, Sughd region, decorative elements,
women's dress.

OydsdzOdz! dzOW BHJJYHO wodzw jlsfw 9 Oy dats?
HSGts dOwisH O. lThdeC0O C0O¢ Hdde dL
BBj dzlstse o st OH d yd ts dzdzts 2 Is O H YsdsSdn € ts2

dIsdud msize dats d fd ke sdzd uj ME z®

J SIsdtetse Odzd j SHJYHT o My yoh j sBtcOh |
jBv" M MshteOddls! d OCkzOdkdL Jtetse Ols' Is
sotcj d3 dzedzOW BBSH O 9 MY Y Oh-§ z d Blstdz@dd® jdis
GV dp HBodatso dzv wfy!  Hitsj o dgd Bt dgY ) dzO dsq
d stOHdYyd sdzdzOW orhdet O, 9J ¢ Od3
s ode j Wk ydd, Md egsHdzY dORBHJIS
74 e, Myddduyimtdas CoMmiss BOn d H O
d Holedrn dzOf tcOo dzj dzd 2 ftotsw o dzw j Is )
fn Cdr BtodzOd3j dzlstse d kL tstese o Mt
Jd d3d d Isj n desdztse d W d3q . Clsts ftsL
J ryg bteOHdydd, dzs d OHOfIsdtctsa (
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Is j dzH j dzy ddd . s BStE@OA LS d3, SH]JYHO MsOdzso dlsmw
MOmtse " Oy jdedw, dzs d desmdlsj dzj d3 S kzoz! skzted
l Ctdzlsj CMmisjy ISOHYdSEMEB2 dBsHT, tMtsB j dac
fsHatsH oLotsdzw jls dBsdzscHY y¥d otMmif tod dzd d30O1s
Misddz dzlze ds ,0C Bz ExBmdilflds Pdstc J tctso Ols ! tc iz y dazt
CRid teud MEd My jhd j dLHJddY.

J Mtse to d3j dzdz" n Eidztse v n dzOB dz¢ H O] Is W
ZOydtsdzOdz! des?2 Ckdz' sktcj d tlsdeduyud MEdds o3
stcOHdydtsdedzr = toj d3y Mj dz, o Issd3 ydliir dei ¢ t
ssdz! €5 Mtcj HMlsoatsdy Mtsh tcOdzj ded W Ckdz Iskztcde
O tcQodzj dzgdj &3 © wWOLodIsdd Mot dzgj dedetsc ts
L dzj o3 dzlsse IStcOHdydtsdzdets? MseHd2MEB2 o1 h (
i Hddzd Is! dmbststed:® d Mo tc] d3j dgdetsfls
ddzHdo dH ZOdz! dztsfls d cdzkzetsCd?2 Mmd3r fdz. C L
GdzsB OdzdL Oydd, CSGHO MtsrteOdzgj dzdj S kdz' ISk
sk yj dzdetsMmils: . v O0Cddy tsBtOL B, s ¢l
L dzj 3j dzZls OB OC IskzOdz! dets € OC Mmtctspryf ded L toj Kz
fp IsLdydd &sHd = IIsjdHjdeyd?2 d Mfesno
teg N § ded v .

l COyjfMmlej B jJCIO dhimdzjHses OddwY tOf
ftoj HMIsOo dzj dzdetsy dzO@ Wtslsts, dL ctslstso dzj dzdzts
MsecHd2MEts?2 or hdoe Cidwo {ff ddusly de@VO dzts Hf diOldsts dzdzO
sy dflztpts dzj sso se s Yo jlsO, dO Wisdzy SCBltstets?
L dzj &3 delsr f j Msydese s Yo jlsO fmp orhdoaCs?2.,

hdeoCO afljlsdzdz,jdzO 9 W tstc d3j s Bids@Lded Lrts o
tcOMmisdlsj dz' dgf = kL tstese ,j ¢ ts@dd y Jribpifdsdiz] Is ds dz¢

BjYJotsElL 13915@'15 fr]ddstg daj @ jslstso , e tstitizdzdz] dzd
d Bcffr]gs@&EBQtsdzISJer]ISJ SOHYdEMES2 dBsSHT s
sB d&zOMIs d, SOCB2 fBHAtSH ftLotsdwjls dsdasH
I MmMsjlsdskz COC Misdd dzizj®tc Gids dasS) Isac@fds tsolalxxls, ! Qe
stczH o St teyd MSd EmMfjnhde §j dLHJ dzdv.
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{ dhbdsS 1. rjamCs) §dOk: j f kw ssd dzoy

[d StstcOlsd o dz' o3 L dzj d3d dzls 53 9" Mskzf-0j Is <
MisddzdL so Odadz" 2 kL tstc Iss dz2 f OdzO, "N dqesCts toC
9" hdo Cqd tstdzd. Cltsls dslsd o mMd dso sdzd L Jtolzj
4 dzMmise j dzdatsls 4 . l7ThdeoaCO orf ftsdzdzej dzO dzd Is
Mdtcj dzgj esets, BjdEZztets  ctkzzg@PldtsS  mEdQs
fsHyYyY G doeoOshdn dqLwh Mmoot BtedzOd3j dzls O. v
By jIsOr d BOME |, Yybsts ftedHOYIs BBBKOLE
ZOyd sdzOdz! dz" 2 Ctsdzsted Is.

s
I SwodmstkSydd § &0l w Cdwyjor dgd 1 dzj ¢
pstetslsdzd &, fdzd BBOs h Ow an BOMSO d HjCBLOls

MBLHOEIs orf OL dIsj dz' dz" 2 d z ¢ tiztslfL YA 5 dz® tizts iz
odL zOdz' dzts tsOfr]hc{thJIs dzd dzds ddziu d §tod
sMtsB " 2 h Otedz, rmsizf OV 90y dz" &3 0OC yJ dzlstsd

ftostf steydd Umst@owr kOS¢, yltser cOttdsd
1L dzjg 3 dzlsOdzsd § dzOIs* w d f§isH yhec&do©®B:! o j ton d

gl vy di3dzO W BOMC O HBBOadzw jIs 3 H J dzd z dac
sStcOdzMW¥ stcd3d tctso Ols sBtOL © L OoadMmddishmisd
sOdzdt, MBSLHOaOW 1L WWJjCIlk fjMmMsyd = yomtse,
9 B d&ZOMIsd BY HJ t6, Ylsts HApddzrQl3 Isd frad" dadz@ Lisd I j=d
Il BL s dzsmils! MmdgwIsdw BOMSEd HJ &ZOJIs § dzOIs!
9 0tdOdzls MmMisddzdL Oyd d .

[ Odzy § IsT ZzO0 ttkzC 0o Onr, 9" ff 5dzdzj dedz" | fm
Emddzde O ls Bh k¥ MlstetsetsMmis! d Iststey j Miso j «
Histf sdzdzv 6 Is Btdtclssdkd®@, oMmtsL HOo OV B OdZzOdz d3j >
Yyomilsw dzd f zOIls+ w . [ dzd dzdz" § tczC 0o O ig] d
L Oo jteh Yy dzdetsfls: d f sH Yy tr;Qq’aG)Bls Zlstsdzyy dzdzts

L
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vsOCdds BBEOL t5d3, My sOdedy I JqesSiBEB

BOdey j stse ftsL ot jls fMtsL H Ols! d YOt k@l j

9" tOL dlsj dz/ dztsfyls+ & | dzd o J temOdz! detsfmls! & d

ftod {1 Istsd3 1 dzj cOdelsdetsmis: d cEOtdissded ydzm 2 fd

stesdsd 1 MlsibdudMés?2 d Mmdde sddyi M 2
o' fsdzdgv jIs OS] WERS yds Ckdz skztocdesets €t
tcj ¢ dslEz@dz' f tod dzOH dzj X dzts ) ls ¢ d HOY}] Mtsydodz
sEEHd2ME B2 5B &OMIsd, CO¢ d o HEked
sftejHjdy dedzr | ELtster d vyojlstser j tojh jdedWw
B3 Misdesmlsw d&sd o 1 Isdzedyuyd MSddsd ctlkzffOodzd,
HCtsteQls do dzj d3j dzls s d3, dzs d 90Oy dzr &3 dMmlstsy
ddeW stedzsOydd [1, . 45]7.

[MtsBtis] odedd3Odedj fHted Htetsj CIsdtetseo Oded d >
sjrdzd S j dMmYf tsdzdej dedw o1 h do C(d. ] Oy dets BT d
tcOB SIS’ | Ylsts f sHYJ e dez dzts B dzadzlgyy Uz jdebfdRtOnhghy
1l tod 1 Is ts 03 B dzd dmf sdz L s Odz Mtsatcj o
ftcj Ho OtcdIsj dz' dets? H tsHetslssaCd ISCOded d L C
HsBdIls! Mw or MsCtsets SOy Mlso © dMmyf tsdzdzj dad W

37]. vOCE2 MdBEdsL kcOHENT s ¢ 5B §f I )SE
Hsdzg 5o j ydesfls! dLHjddY  jet Stdl bto] dzlste
lisBritHdBE Gldjlsdls!, ylsts fttd orf Bl

ftoj HY sylsj dad j slsH O9 Odzts iy Bslsd o Od3, d d3j ®
L dzOyJ dzdj . wvOS¢, dzOftedd3i e, MEFEEsYdd teclza) Asdnd
BOIsj ed dzefmiseoa sd3 otsLtetsy HJ dzd § d3, O tOfMmls
o JdzsGtcOH dz" n dzBLM dfdzdts Hdiftdrids djjods d 3 d L dzj dzd
22] . 1 € dz¥ yJ ded J sOCdr Mddosdzse o ¢ tsdzf
fd BOdelsd uj ME 5§ dzOY sdzdz] didejj . H d3d JsBEY SHJG 1§ H Oz
Motsjets ttHO desmdlsj dzj d@3 § sMdzOdzd v .

o ftcOCIsdyj ME s2 IstsyS¢d L ted ded W, d fr
stcOHdydtsdedets?2 orhdoeCd o Mot d3j dede" » B
deso " j] Woteds d SCStdmlstezSydd. 1 1 st fftfs
Ish Olsj dz! dzts detsff to sy 2z dFOYY Is 53 Csdi3f sL d yd ts dzdzts
Ltcetsdegsdzgd yj MSdr tsMtsB j dzdatsmisj 2 . 1 Of tod d3j to
L tstese dz0 osteslsdzedCj d dBEOde JIsOr ML HOY IS
CO¢ HjCBtOIsdoadz § 1 dzj d3j dzlsT zO BOME] O
fsHYyjteSCel®d. ¥ J

vsOCdds tsBteOL tsd3, ftoj HMIsOo dzj dadzts § d i dzj
ddzlsj ctcOydw Istc OH d yd ts dzdzts 2 orhdeCd o it
SHJYH' MmMismMtseMmMlsolzjls dzgf Istsdz! €5 Mts- teOdzj
tOMmMh dqtew jls tMlsjlsduimcdy d W kzdeS ylefdp dzO dz
ftoesj Slsdtctseo Odzed W . Clsts dzOf cOo dzj dzdj tsB dZOH
mW J tod cBSHT s ©¢ d ) sBtcOL 59 Ols j dz' dz' =
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O tcOo dzj dzdz" 7 2@ otsLtetsyHjded] d s zdzv tc
[1i 3].

ltetsj Ssdtetso Odzdj 3 j dzMStsets f &zOWzsso
seOHdUddedzs?2 o' hdoaCd sBEHd2MSEB2 5B kO
Bl jHddzj dedj Skd Sktodgsets Oz Hdw  d
Isj dgH J dzeyd 2. 1 dzgjHtej dedj dOydsdzOdz! dz" = 56 daC
SHJ Y HT fsLotsdzw jIs dzj stsdzr S5 M tc @dzd Is!
ftcjHmsOoadl! - o OCkkOd desds  otflstj B
SBEOLj Yy Mk dl slddydks? shdase sMlsddgy, tc
My ssefmisokw f§sfkdvtedL Oydd ISOHYJS MS 52
BZOYdsdzOdz dats? dHj dzlsq ydetsflsd Sugrtesj@, Isdstsdatize. 1
otsL RIsy detsflsd Hdzw boatsttyj MEisets orf Oy j ded W
OCyj dzelstsds dzO@ 1 Isdzd yj MS ks MOdtsB ' Isdets s

s MBS dzdlsj ©Okkr

1. H4OdHBO O 1.1 . CutcOHdYyd s dedzOW orhdoeco v O
kjrdsdsedde. [khOdBsj, 2020.

2 . MBHY OJ o O 5)dzOfdz dzg \j O§ sMiss d3r ZOtctsHise A j dzlstc O«
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3. ¢BHEZZ&ZOj 9O z.uv. c¢cmbkzHty jMmise j dadzH j OdzH 3y B @@ 9w

9JHjddY B OolsttcOn:

NEZzteOj 9 OC QdzH]. H,Ols | Csdesdzd yj M< dn zok¢ , HisYJ dals, 1 sdzd Is j
sj rudgdn S sets vdzdoe jtemdlsjlsO dd3j dzd OSOHJBIECO [ . w. [Mddd, mk
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v BH215

s syYOkYy.dp B tc O dz
usyd&mMCd2 ek Owkmise j dedg BMfgdizg o j widlsjls,

RMfsdz Lso0Odzd] oBBLBBMMsoadY &' dMls
sis s dzj deds'ts.j tc 3O diz] dg@ v W

O dzdes s Oy vz mdzse d W A GdzsB Odz' dz' n 1 Csdzsedyj Med
Istc OH d Y& sdafldnilstsydzd € tso L dzj ecd(d 9L 5B dzts 9 dzV § of2
MsOdzsowlilsmw 90y daj 2" dd3  dzj B3] dzlstsdyz f jtej ntSHO €
temf j SIsde dz" - zOf tc©o dzj dzd 2 ) 1 Ists?2 tsB dzOf
J ed3Odz’ das? 1 dzj e dd, ClsstcOY  fisj 2 Mig(Oo dz
Ud méd degj dfmud e OJ 3" 2 i Miztem. | H Odadets
fr cjtljted3Odz des?2 1 dzgjtecjlsdSd, JjJ odHT
odzy yd dzedv Iyt dzO dL dzgiHtc | J digdzd. | Oy dats,
ftod Bls slap dg@ tiz! B'jAs EZMisOdetso 5§, o ¢ dzxg yow |
dd, wz¢ d RbOddJd, O bOCY] LOMMdEiE]
sjrndduimMédy OmMYJjclr, mewLOddzr § M d=~
dzOyoOdz' dz" § ddze j MIsdydd d Ijrndetsdztse (ugj €
ftej HMlsOoa dzv jIsw 9Oy dzr d3 SR sdzj dzlstsdz 1 dzj
MlsOls! j IsOC x J tcOMMdBzZOIsted o O Ismw fJtwmtJ
Gjtslsjtod3Odz! des?2 {1 dzgjtedjlsdSts?, 9 Cdzs yowvw oL diisy
S6tOded yJ dede’ d3d tj Mkztem O] .

sdzt yjotzpo @dmilsj &30 wilstsyf dzj ded W , otsL tsB detso dzv j d3"
GJBlsjttdgdOdz dzr j dMmilssydzd ¢ d 1 dzj e dd, G tsMmis d dzd
e Meztemr L dzgj eesMmB jted g ded g , sjtf dzso 52 dzOmts
Ldgj teadv 1 j dsdzd, S dzdBOdujmédzj CEnEOdaqd. ¢

ls
dz
Is

Kocharyan Y.G., Abrahamyan E.R.
Utilization of renewable energy sources for heatingseothermal
energy

Abstract: In the context of global environmental challenges and exhaustion of
traditional energy sources, renewabhe®gy sources are becoming an essential element
of the transition to sustainable development. One of the promising directions in this area
is the use of geothermal energy, which is an environmentally friendly and practically
inexhaustible resource. Thistiale discusses the basic principles of geothermal energy,
its types, as well as technologies used to extract heat from the Earth's interior. Important
attention is paid to the analysis of the world experience of geothermal installations,
including succedal examples from Iceland, USA and Italy, as well as economic,
environmental and technical aspects related to their implementation. Despite high initial
investments and technological challenges, geothermal energy appears to be an important
component of futre energy security. The article also discusses the prospects and
challenges facing geothermal energy, including the possibilities of its application in
countries with limited resources.
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Keywords: Heating system, renewable energy sources, geothermal eneots
complex, energy resources, energy conservation, heat pump, energy efficiency, Earth's
thermal energy, climate change, geothermal power plants.

I'eJHjdedJ

10 ftsfMmdzj Hdzd j GISH' dHjw EmMists?2 ydotscgt
oL sB dztso dzv j d3" j 1 daj'tc ¢ jL Oy jda@S d § dzs tayjj fig stg M
G dztsB Odz! dats 2 1 dzj e jIsdyj ME 52 MstcOIsj ¢ dd.
gL d&3j dzgj dzed 2 € dzd &301Is O, dmlstsh jdzdw L Of OMmtso
dzj sBrtsHJddi3sMiIsd o 1L Ctsdizscedyj MSd BJLBY OMd
fls tc O dz' odHWIs 9 Oy dats[fnilsy tc dJadzj dzPdzip® B OISE jIs j t
toj h jded 2. [ Hdzts 2 dL dzOd B sdzj | fjtemtf j Cisde
mMuyudlOjlsmw ¢ jBlsjtedzOdz' dzOwW 1 dzj tecdw. 1 tsyg d
LOCtsdzsedy MSd ydmbsts2? Clts tsBl Whdgw j sfqw ¢
Clstsls odH dazp@Ocafai 2 ©®HH JdhHftsd Lso0ddd I,
weodzw jIsfmpw dzOH j ) dz' o3, L Ctsdzse dyd MS d B J
dzi sctcOdzd yj dedz” 3 toj Mk tcts ds, Colstster 2 d3tsy 4§
HdzZw ¢ jdgj eOydd +dzj Slstedyj mlsea©®, 1OC d Hdzw

dCIlszOdz detsfls! Isj d3r

] sipdd w o sBtsMistcj ded W 1 Csdzsedug MS dn
dL d34 dzj dzd W Cdzd BOISO ff jtej ntsH dzO 9 5L SB dat
MsOdsoadlsmMw tSHdddz dL ftodstcdlsjlstseo ddtetse k
ftiesyj MM BEMdzcedzj dz eWwHEsd Cdzt yjor - WOGCI

1. utsCtOh j dzd j Blacssdpst@tsH dz" - o

- RMEBf O 3§ Iststf dzd o 5, o C dzs yow o tsdz
shdzso dz" &3 dMmMlssydzd S sd3  Otcdzd S s A GOL 59 .
Isj mndatsdzse d d , fwcOCIsduyd MSd dm¢ dzg yoOs h dj
fRBsScO]jIs MstcOdzOd3 Misslse jIsmiso so O ¢ @&§ 4 HE
1 Otedy ME s Mtse dzOh j dzd § .

2. [BimMfivyydddd {djttcilsdud M2 djL Oad

- RMfsdz L s Odzd j§ GJjBlsj tcdzsOdz! dats 2 1 dzj to
sB dzOH O " d d3 L dz20ydlsj dz dzr d3d GJtls] tedzOdz' dz
RMdzOdzH dd, sddedd d Adazd§fddzOds) , tealyg dz' "
stsf dzd @ O. Cls tMtsB J dedets 9 Oy dzts o Zmdztse d
Bdtetser o tor dz¢ O 1 dzgj tee ] Mztemtso .

3. RMmbtsh jdd] LOfOMte Ekcdzj o tsHBBHIS

1 d Wis! d ftedtocsHdz 2 G0OL Sldshwishw ¢
coO¢ GJtslsj tcedzOdzy dzOW 1 dzgj ecdw f t€jdH MisOo
dzj dMyj tef O d3r 2 dMmlstsydzd €, Colster 2 dsy jls
CteOBIsdts? L Sy &zzOlsoydd .

4. CCBdzscedyj MEOw EMmMlsts?2 ydoe smis
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- tsls dzd yd J sls IsteOHdyd sdzdz’ A Bj stsH s
GjtslsjtcdgOdz dzOW 1 dzgj e jIsdG O sCOL" 90jIs
sCtolzy O hjlsz . Mt 20 L oatdzv jIs L dzOydlsj dz' dat
ftodesHdy j {CtsMdmlsj dr, vyt Mt j ddzts o C
L Csdsedj 2.

5. zdwtsSCdj fjtwmMfjSlsder tOLoadlsdwW

-4t dZOfdes tslsyjlsOdz [ jYHERZOSH dsE s |
(I EA), dO 2023 kB2 Hodgfy e dslsg tc B tizts o ts o
L dzj Clstetst dzj e d MtsmMisOo dzv j Is ofmjcts tsCt
ModHjlsjd Misekzjls 5 L dzOydlsj dz detsdz f tslsj dzy:
o dzj Hic] dzd v .

it OLoadlsdj kjhndsdasecd?2 Htssr yd d dnftd
slsCter 09 O IstsfrpistefL dsdgdz toj h j dzdw 1 dzj tec § Isd ud
orLtsoatses Mtsoatej d3j dzdzetsmis sBjMfJyde Ow Mis
Eidzso % HdzW BEHEMN]E § Cdj dd?2 .
1 OkzydzOw dzso dL dz0 MilsOIls d
1 OkzydzOwv dzsodL dzO tcOB BIsT L OC dzs yO,j Isfmqw ¢

OL dzd ydz' » kE@EPE? d'cd shfdMmisy &3 d yjdsi d
Msotej d&3j dedz' 7 bkMseadw R CcdsBOd dscts
1 Codes a3 € § . J MlsOls! | ftej HNls Oo dzj dzO t
GjBlsjtod3Odz! dgf = Isjrndesdzced?2 f 0OCyj dzlstsdz da

d {dzj eetst WWJECfcHdedapB)lsdz:. dztsy ftetsoa jHjdz Odz
GjBlsjtod3dOdz! dets?2 1 dzgjteedd o Ctsdgltcjlsdz = €
Eidzse d W R, Yybsts fsLrotdwjls tftjHjddls! t
ftoeddsj dzaj dzgdW HdzW toj G dzOdz! dgse s twOL o dIsdw.
Ajdz2 OBl

A j dz HOdzdzts@ Jig@Bzp B iBiB Oy detsMisd d MY tsdz
GJj BlsjtcdzOdz’ dats 2 1 dzj e d( ) COyd Mlso j SH
Emlsts?2 ydo ts2 1 dzgjtec jIsdyj MS 2 md misj d3r . J
fteddaydtfr tcOBtslsT ¢jtlsjtodiOdz dzr » EkfmlsOdatsot
dzj H sMIsOIs ¢ d, O Is0¢C Y j tcfftfoisOlsizPalzd L ftddf os@izizr
CitlsjteBOd dets?2 1 dzgjtecdd d&zO ¢ dztsB Odz dgsdz
5No0Okr 980jl C0O¢ bjodtsdsedyjmMsdy Offjs
L CsdsedujmMSd) ftejdikzh jmss ®, fMmowL Odedz
Ldzj eadd.

O 2Oz L B tsMEAs® Oddtf'tsder BsSo Odzgd W ¢ j slsj te

LitlsjtedB3Od: dOWIsE dij Etdedw, CtltsteOw L o
nOdY h | ¢ shw o dziz Is te 1 J dsdzd Clsts s
tcOHdsOCIsdo desdBz tcOMY OHEZ + dzj d3j dzlstse o L j
sjf &zO, CcEBiH @k Mt tOdw Is! o
Wistcdid tetso Odad v . ] d BlsjtedsOdzt dz" §| dmlstsyded S d
RifMSsd S kdfse o LOadmddsmisd ks
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g sdz' L 50 Odzd v : o' MsCslsj &3 j cOktedy j,
L Stslsj i3 j Olktedz j dMmistsyded € d.

b tso tg patlzr sjrdesdzsedd fsLotsdwvesls dhffts
1 dzgj ecdes o Itejn BMdsods » dzOf tcOo dzj dzd v = :

Cdzj Slstets@ j dzgj eOydWw : | § Blsj tedzOdz' dzr § 1
WEdeC ydtsdzgdtelzes s o MbteOdzOr ) o MsC 82 ¢
COC RMAZOdZH W, 1 o OW ) (b dz@@Erezde™ d3d [ A, 9 6z ¢z@ d
Ldzgj e jlsdyj MSisets OFjdesmlsa® (1 EA) , 9 2
Gjtlsjtod3Odz dz" = MlsOdzyd?2 Htejor MddzO® 15 1 Is

[ st dzj dzd | d sn dzOY H j dgd J : | § slsj tedzOd
M sdz' Lzs sMw ® LHOddwRE HA& | Csdskdd
st v to MistcOdzOR M kd3j toj dade’ &3 § dzd BOIs ts 3.
tetsd3r N dzj dedetsy Gtedd3sj daj ded j : | J Blsj tedz3Odz! d
d Mjd MSCotcLw2Mise j dzgdzets?2 ftesHEZSydd,
Jddikzh jmMlsea © ¢ jlsjtedzOdz! dets?2 | dgj tecd dd:
sdzsedydetsmls .
Mistsw dzdz’ 2 dMistsydzed C Ist fpjs tzdzg ol dzc @ ¢ tzdzd 1
cdd) .
ZOw L Ooadmd&shis: ks Cdd®BOkdujnNsSdn b
sBdzj 3" d tcEteOded yg dad W :
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Sagirova A.R.Osipov E.A.
The effect of "salt and pgper" noise on the accuracy of
classification of lung xrays by neural networks

Abstract: The article examines the effect of "salt and pepper" noise on the accuracy of
classification of lung Xrays performed using neural networks. The aim of the study
wasto study how noise of different intensity (1,5,10 and 15%) affects the accuracy of
classification of healthy lungs, as well as lungs with bacterial and viral pneumonia. Two
methodsof datapreprocessingvere used:strict compression ang@roportionalscalng.

Both methods demonstrated a decrease in accuracy with an increase in the percentage of
noise, which is associated with the loss of details important for classification.

Keywords: healthy lungs, bacterial pneumonia,viral pneumonia,neural networks,

classification imagepreprocessingsalt and pepper noisagcuracyandsensitivity.
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H-9 " MtsIsi@, d & dz0O. [ fdzd JH toOWs j hisjtsdzdigts oasiz H | Is
W, 227) , d dz0 yJ (227, W * 227 | H) .
ddzls j eff sdzv ydw, Colstste” 2 Bjtedydzs M~ tcOdgw
ftcd dLd3d dzgd dzdd dBOMh IsOB O. Clstsls d3j IssH OF
ftesd3i y zlssyds ~ damfuglly, Olsfsdgdvd®CIls™ d Mbad
Csdzlsztetseo Bl J CIstso . 1 0OIsjd3 ortejLOjlsmw v
eOL di3j tetsdz 2271227 §dSMjdzj?2 d destedzOdzdL zj
] tcOB BIs j dmf sdz' L s OdzO M ftsif zdzv t
CrossEntropylLoss, Cslsstc OW -O Chistsfup jAsy@fj Is
Slsted yOls j dif tdaBg H tsdftssdH 5B d J ( NLL) , Yylsts HJd
sBlkzyj dzdw oBsHjdzj 2, ftojHMCOLr 908 hdrn o]tttk
4 dz] H 59 O licjOdg'magss,Is i js dzdzts H ' d MmMtejHMmlsea O {t
Bsh dzr 2 Otmy dzOdz H dzw sBtcOBSISCd d dmmdzj
fyfpse Miso 2w  ftso " N j dzad & dzf Dtajtg dpdz'o O fipjs ey dzd v

CCMmY J ted d3gj dels Odz? dzOw Y OMmlis!

buj dzq j fetso BH J ds i 2O  dzj 2 tofs dzdzts
Mq¥ dydtse Odzd ! toj dzls G j dztse M€ d j fr) dz
d z0dz' ZO" OkRdljCkbkEeO B’ O dzj BhEsE s
H
e

x Net , OdzOdzs e d ydets Bted e ddzOdz dzts?2 Ot
5B Oj di3r = Mdztsj o, dL Cslstster W& w g d
f sdzdzsmoe W L dz" d3d .
rdzv fjtcoatsets Mo jlstsydzsse s Mmdzsw Al e x N
COdOdz oadzr 2 1, 1OC COF! da-sg 2OG%G bzt F 30 |
11 1
1 5

ST o3z

5OC ) dMySd Lishdd dEdPe , o Y Mgt s ds
fted gy v dzdfy: M hOesdg 4 &M dzv.

fsHe" BB d (max pooling), Colstste’ 2 Izd34(
f sdisc Odz dLBJ ) Ols! jjgste;tslsizlqysd_z,q’ Mo j tolsts
dhf sdz' L soa Odzsfm: 256 Wddz stetso tcOL i3§J tesdy !
fsHer BtsteC (. stejIsd 2, Yd lsojtelsr 2 d fwisr 2
384 d 256 Wddz' stse, mMeslse J IsMmise J dzdzts, 1
Izd34dzih4dzc{4d3 f Oltcddaizy his@det® , ¢ Qusjshiso s dL 9 dzj 1
1 smdzy Mo jtelstsyder = Mdzsjo dJLtsBOY jdedj 1 to
mMzsw . 1 jtco’" 2 GoodzdtsmowL dzr 2 @ Mdzs2 MBSHJ Y (
mjlsd sBtcOB Ols' 9 Ols! Mdztsy dzr J CsdsB d &zOyd
I T AsHdz" 7 zEdn i H abzts i dztsHeE3O &' dz § dzy ¢ € dJ,
ftedL 20 Od3d BOSIsjtdOdz! dets?2 d odebkzmdzs?2  d

ltcj Ho Otcd s dzt dzOW sBtcOBBISE O dL sBtcOY J
dm¢ zmmlse j dzdz" n "d3tse  [etisidd | dzvdzd ff ') to @
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JLBBGOY jdad2 Hddv f§de® mfud 9si9) dejg?d jdf s5d ty dinls ts 2
SftejHjdj dgdgr 2 ftetsyjdes §dCmjdzj2, o dgOh o
COdH sdBdz’ 8 SBEOL A §tedmo Od o Ay, 11 j. tedz’ 2

A T
tdimkzdzse 1. 1 Oh Ed3dzj dedz” § toj dzlse j deso MCdJ Mmdedc
O) ftddpkddichmsd d (it yeézd®) ¢chsdeik) dai dzg is.

) B YyjHELO IsjMmisdieso Odzd™ fteso sH d &zOM!
sdf O c¢Med d Gjtjye ©OLd&dyds?2 ddisjoc
fojHsBOBBISCE, ybkts d fttd SeBEYjddd,
Bijdsise fjHBSBEOBEBISCd d2O SOyjfMmsets ¢ &zOomf

sz yjo'j §sCOLOjdd L WW,jClsdodasimisd st

t OmMmdisslstcd 3 tMhdase dz | B sted € d, fsL o tsd
CdzommdW ds Oyd?2 .
Accuracy ( rutsdgvdzts fif k5O d dz! dz' - ftcd HMC OL C
ftotsE dalsL 59
Accuracy=TP + TN /TP + TI (1)
+ FP + FN
GHTPO dMmisd dedzts  tsdzBN A § iz detlzfs, sls Py Ols j dz
0 dzsy dets f sdzts)FNds gzt dets§ SIsted yOlIsj dz' dz" § .
Precision [(wdwdeflcdis. ftcj HME OL Odzdz’ =
Mz yoOjeo MtejHd oMmity dldcjjda' MR Ol .Odedzr = § tsdz
Precision=TP /TP + FP (2)

Recall yY o Mmilso dlsp tiztztets ) ptedets f tod HME OL Odedz’ ~
Mz yo0joeo MjHd eMmMjrn tj Odz dz' »  sdzsy dIsj dz
Recall=TP /TP + FN (3)

FI-Scor e (1 OdzOdzi Is tssusizssindsddd t&flz jflds dRigtselsc' i) s. |
o GtHREEtdS z.
F1 = 2t Precisiont Recall / (Precisior 4)
+ Recall)

tdLkd O ftesosHd®B 7 + CMYfjteddsj dzlstso .

89


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzd § Istetsdzdzts dzO 2z y dzts HapaSelVlJa ¢l OtcOH«

20, 5, yOMmls+ 5 www.paradigma.scienc

I gL lzdz sOIsj dz@ i g dzfn b O dadd'® duLd3 s tadsats
Mz B¢ d dzj €Cdr Hj Bsdhsedeks s &Ods sd M b
dMmC Oy ddvda MHzgomdse My sdzj o Oded?2. o dzd d3
fdzaj odssdedd fsCOLT" 908 Ils dgj digdetsets rmlzy tc J
Mded BC OdRRd LHBSteSOr 7 dzv ¢S dn, SHdBOSCE L dzOy
COyjMmMo O CdOMMdWdSOydd tHted odtkzfmdas?2  d
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F - mepa

o0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

B, %
tdimMkzdes S 5. RdPacd fdsdsts filplic'ts o dzv M 2dgO ¢ Msdzr
O) fitor 2 o0ttdOdzs; B) obsts?2 o0Ot(d

]l BL B dzOW T g fddzasmis: odL EZOdzdL Oydd =
BOGCIsjted Odzt dzOW r L dajCojdsts dzdzts € Godz! dz' | dL d3j dzj
sC Odzj 2, SCBbtter j dsekzls Isjtwils! Mw ftod or f
COC odtkzmdzOw f(dzj o 3sdedwW R OtOCIsjtedL zj Isf
Yyomksts HobkMmlsstetsdeded i3  steOy § ded W d3d , dzj ¢
Otcls j WOCIsOBRd.j] RLB jloddziddzdwy tsls oL HJ]2MIso c
f swW e dzj ded & RBdzsy j Miso © dztsy destf sdztsy d Isj dz' dz'
sBh k8 Istsydetsimils! disH j dzd .

HtcQodzgj dzdj Hobknr d3j stsHBBO HtejHBBIGOBKSISE
dLBBtO)y jddWvr deCdr fjtor 2 d&jlstsiscH PAitsd

COC o 1BsBbs,29 4 %. [HBOCt ftod ko jdzdyj dedd
fjtcosets BISBHO Mdedy OJilsmw BT Mistej j: §tod
HIS 79, 39%, 9 Its atcjdsw COC olttets?2 Mtsn tcC

] OS¢ dz¥ 4 dzd §

veo jdzdyjdedj Lktotseo daf j @ jruyg0d fpftsjdigls o dzdats
CdzOmMmdW dS Oyds tef @ fitstfB o LOdpQ e dzd LHBStctso I n
sMisOYy Ismw tlsdesMdIls dz' des dzv ¢ S dd3 off dzislss Ht
HtS 15 %, O dHJjdsdWdEoOoydw odkzmdz n gL t
Mdztsy dets?2 L OH Oy 2 g fisddg H ) IsCotxdpls tedd@ndstslzr Gdz -~ O
Clstster j L %WjClkdodasts MmMCter o ORIGfpez] HHoBAXAI,
fsHYyj ¢ do0Ojls dzgi 8BrtSHdBEMIS! HOdz! dgj 2N Jj @G
L Oz d3dzj dzdz" = dL sBtcOy j dad W H dzw fsor hjdzd
Bisdzj L dzgj 2 dzjeSdn.

s dMsS ddlsj Okt

1. tjkedese 1.1 ., [OdzR.p&mOady dzggfj vYHBPHAsHEa EHOdAz)
dLtsBtcOY j dad d , fsdzzyj dedesds o L jtweC Odz desds o3d € to s f
Rdzimisdlskzls WdLdSd BdCtesmisteBI skzte { ¢ . 2022, "~ 12
2. [jtSkte! Jo ) sw.Oo dzj dzd j Wz € Is 2 Oy d SyFdicets 1 2h & d
o] dzZlsc j detsetcOBBBO~ // 16 1 RIs "GQCdzj CIstetsdg”
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3. stsmMOteddzO® (. R., [dqrO2dztso0 1. ¢ .td tctslr D B izaksh.
ygqwtetse ts2 tcOHdtcteOW d(d, dn BsH j dzd tetso Odzd § d
tcOHdecteOWduyu MEsd3 JLsBtOY jdedd (EIRB.u.td2c) // uvtclkzH
4. Janocha K., Czarnecki W.MDn Loss Functions for Deep Neural Networks in
Classification /Journal of Machine Learning Research (JMLR2017.i Vol. 18.7 P. T 29.

T URL: arXiv:1702.05659

4o jHjddVY BB OolststeOr:

40 dteso BOGdMsPO@EMC 2 (ltwdotsdyMSd?2) WjijHjteOd d8@ 2 Edzdo j
t sifdw

[MdfseoMsOEN d2 ftjfsHOsOljd , sOLOENSH?2 (1tedetsdymSd2)
t sffdw

Sagirova A.R.,Master's student Kazan (Volga Region) Federal University Kazan, Russia
Osipov E.A., Senior Lecturer, Kazan (Volga Region) Federal University, Kazan, Russia
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urs 519.876.5
stcj dgdz] 0. @ JReG jz 9 ¢ .

AL1Ju 1 ¢sOLOdMSd?2 dOydtdod dzr dfmmdzj HE
drdzdud MCd2 kdzd o j teMmeslspiris Gidids iy v Z§ tsdzj o O
atQOadzd 3 dEDdzg L LN CISdo dzsmisd dzd
f sdzd dzsdzd Odz! daets?2 twjetej Mhdd wHdAdzv

LOBtsdzj 9 Oj d3sMisd: o dzdwdedj tsBI ¥ diBO
ftcj HMEC OL Odzd 2

O dzdzts s ON g M Odzdzts 2 MsO! j ftetsotsHdlMY fMtcOo ded s g
dzd dzj 2 dets2 d  f tsdzd dats B Ozt datf o s cedprited) hipd @fdzd B b
LOBtsdzj 90 ) di3sMisd. [MtsBts] odedBOdedj kHjdzv jlsimw
MdzOYUOdZO OdzOdzdL dtelzs sfw BsH j dzd O ¢ teOdzd Y da
i 20 twOMh disj dzdets? o' BB®GS ). t(jLbkd kOT §CO
ddztf ste@BOYEKj dzv jIs OHJ S o Olsdzisfyls! d kM2 yds:t
ftoj dszh jflse ® d SetOddyjdd” COYHSBSEE §GBHASG
5B Y BO HOdgdz' 7. Itdzyjdedz j o' oaHT Bselkl
SflsdBOd dets?2 BsHjdzd HdoY L fdH] B] s deOd dasRh S d .
f dzslsdztsfyls d  dzOB dzé H j dzd 2 .

sdzs yjor j : ozt @d dzts Bd Odzr dzOW ttj ctej pdw, (
ftescteORBBtetso Odzd j, HAMSte] sdzOw BOIL | BOId Y MS C

| Mot djdass e Ml ddljd dsj ©OL

Bisdz "drn Bl Y d3ts’os OF Asdzdaiztso "tgls Caets L ditsy detsls d
lj’tstsGdztsLo[tstsa(Ddde tcOL &z ydz' =« ftetsyj Mmtse, -
1 Cedesazsd € J . JHdzdds dL WideH Odzj dzls Odz! dzr =«
SfdmOded” bOSCdn syl Mse e dzvjEHLSEZOIS]
fsL o s sihflc 3O dzd L 59 Ols! toj Odz dgf | W o dzj dgd W
MtczClskte d Odzetstdlsdiisce. [ Olsj BOIsdyj MSdy
o dzzIstej dedzd § 3 mOdedL 3" dMMdzi Hizj B -~ MdMmls,
ftesedatsL 7, Ylsts wfMse j dzdes o Oy dets + § s &EOE T,
L CsdsBdCO d MsydOod d j dzOkS d.

JHdzdds dL Cdzs yjor nm dzOff tc©o dzj dzd 2 BOIs j
WedzvJ sy feMmistes) dd) d@BHjdi2 LOsdmdBsmi
ddzj # P drfmw HOdzdz - . J LiIssds SCtsdelsy $MmMlsy 6
Yj dzlstcOdz! dets § sdglj fietssdetf gL o sdzv jIs o7 wo dzw Is
BiyHE WOCIsteORRd d yjdzjor di3d §sC OL Olsj dz¥v o3
Hdzw ftesedzesL qieso Odzdw . wtejHd dgdzsy J Miso O 3
ZHjdvjlsmMyw dzddzj 2dets?2 d  tsdzd dzts dzd Oalzlzdzsl? to
MtsBc?2 t©OL dzg § f SHARGHT ¢ Of ftesC iMd BOYdd
ftej diskzh j Miso O3 d tectcOded yj ded v &i3d .

[ ddzj 2 dz0v &§ 66 fggD'NMd uj MCOw d dzOdB tsd
ftcj Hf BdzOG O h 2, Yylsts L Oodmd dismls d3d Y HE

tojLizdz O3 BEPGgEE fobsiis2sfdddd,j?2 ddd c
1 ZOEsH Ot Mmoatj?2 fHtesmissls] d ddasj tetf toj Isd tc!
ftedagj dw jIsijw o tOLd&Jyud = B&OMwE,
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BB HJYyddems g A
d@d ¢ Is fgdetezy delz

mMmdzj Hise Odzd 2 . [JHdZOC s o
tczCIsktclz, d Mmeowy! &3 Y H Iz
dzj dzd dzj 2 dzs2 . | Cdn Mdzzyow -~ ftod d3d dai dzd J
¢ dzj HsMIs Ols sy dats sydz" &3 ftoscdasL O3 d f slsj
rdzv tojh jdadw 1 Ists2 ftotse dzj d3r dmf tsdz! L Izj Lk
SlsstcOW tcOMh dqtew jIs oL iy detsMmisd dBsH | dzd tots
Isd tf § dzdz" ~ Ydzj dzts o fjtcj d3j dadzr = . Clts s ¢
tcdotsdzddzj 2dz" §j LOoadMmddssmisd d Edzzyh Ols- ¢
Odedz" ». I @iy M ki koj e Ybdzdfitcd Mils N4
fjtojtsBlzyj ded ® BtsH j dzd stsB j dedes ftod tsCtc
dzj c Olsdodzets MCOLTr 9O Ismw dz© jyYy Missmtse datsls
dz0 detsor 7 H Odzdz = .

l Oy dzr &3 OMYf j SIssds fsMmistetsj dzedw tojctcj MMd s
sBl Y 3O d EPrygHndsred® H Odzdz” -~ dzO dlstse 59 Iz
ftoesedesL Jtoetso Odad v . 1 JHBMISOIstsS HOdzdz" = d dzd
BsSCG zls mikzh j Mise j dadats sctcOdzed yd o Ols o 5L @B
f sdzd dzs dzd O dz! dzr =~ BtsH j dzj 2, or L " a@Ow mdzd Y J
fticj HMCOLOHa KBz digmdzj Hise Odzd j§ LOoadmd d3ssMmis c
sBi Y @30 H Odzdzr =~ W dzw j Isfmpw OCkzOdz' dats 2 L O
sB dzOMIswas, GHJ MBBK HOdMdZ = &Y Jls BTN I8+ L

JHds2 dL 1OCdms BBA&ZOMISj2 wWoedw jlsmw 1 {d
stsydetejsc disL dtotseo Odzd | L OB tsdzj 9 O di3tsMmlis d dgte

Isd ¢
2

q
fy s
s ©

Is

¢
fr
¢
H

ftoddvIsqw LWWiSlsdedz n d3d to ftotsW d dzOC
Ry sdz' L s Odzd § BOIsj B3OIsd yd MS dn BBtsH j dzj
LOBtsdzj 90 d3tsMisd fsLrotsdwjls dzfj Istsdz €5 o' )
o dzd wtgkLjdzd ydzr = W OCIststese dz0O twOMf totsmistcOdzj ¢
o' Biste OHJj C9O0OIlsdets?2 dBsHj dzd tejcted MmMdd d § s
COydimMsoas ftoj HMEOL Oded?2 MIsOdzso W Isfypw  C dz¥ yd
) tcOBRE Or dz2OM jets dMmMmdzj Hise Oded W  d3f i tots
L Whlgdho desmisd dzd dzgj 2 dets? d  sdzd desdzd Odz! dzts 2t
LOBtsdzj 9 O ditsfilsd, EZHjdwvw thetsj o ded d3Odzd j
HOdzdz' =~ . vO0OCBB2 fBHAtSH fLotsdzdls or wodls!
COYHB2 dL &sH]jd]? d it Hnjlcsdts 1§ ofdmfddzsdg
ted Gtey MMdw HJ2Misadlsy dz' dets Htoj oatsMatsHdIs dz
sCOL" 90jIsfmw Btsdzi j HtwjHftsylsdlsy dz@ dets2 . {4
o0 detsy fwLOSCIdUIMEB] L dOyjddy Hddv Mfjyd
L dH ] Bdgdyd didh. MY ifse r Mdls! SOyujmbets
tc

QO

EftcOodzj dzdy tdmSE Odzq .
Il dimimdzj Htsoe Odzedd dMmMftsdz L so Odzd M T80 0 9
s dzd H J dAddL9¢d dgjH jld&zd, oL WwWIsr j dL BlCterisr a
Jtl1JRrR AJI1U ¢1RR Gtedff O dd3. HEEOo @. | teEmLftIH
g
)

=

[dzv  dffdzj Hso Odzd W  HOdzdats?2  Is§ dgr
COLOBSISOd esctcOddd 2 § SRythagd® wiLr G j
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[y dets LOBjIsdls:, ylts B dzd dMfsdz L 59 Oc
toj ctej MMddo@ded fpfigdzpiw -7 dzOB stctseo H Odzde’ = .
] tjLEd O] fkzy0jd Mtlse jlsflse zs h d

Habop aaHHbix 1 (9 Hepens): NluHehHan perpeccus Habop naHHbix 1 (9 Hepens): MonuHoMuansHas perpeccus 4-i CT.
110 110 ® McxoaHule naHHble
—— MonuHoMuanbHan perpeccus (R? = 0.997)
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tdMmEzdesS 2. tjLkdz O ftosedetsL qetso Odgd ™ dz
Habop paHHbix 2 (19 Hepens): JIuHeliHas perpeccus Habop paHHbiX 2 (19 Hepenb): NonMHOMWanbHaa perpeccus 4-i cT.
° ® McxopHble naHHble
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o bd o ]
= =
o o
3 :
70 ° 70
] ® |3
] 9
§ e * 8 e
‘e ° ° ‘S
m m
L ]
50 50
40 . ° 40
. L] WcxoaHsie faHHblie L]
= [loNMHOMUansLHas perpeccus (R? = 0.973)
30 . 3017 e ¢ Nportos Ha 20-10 Hepenio: 39.8
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Hepenu Henenn

tdmMedesS 3. tjLbEdz Ok foscdsL Jqiese Odzad ™  dz
10 tdmkzdSj 2 HtojHMIsOo dzj dated Vic j H dzvdz! |
fjteotscdts zOB sBEDdzjmGddzd)rn  (J1d dzj 2 ZOW 6 G to.
dzj HsMlsOlsydzk® ccdeSCtsmls:, ykt ftedsj s
LdzOyjded?2 o fjtedtsH' HdCtseots? L OBBdAzj 98 O B
[ " olBksct ZOMEMO j &0 zdte®L (2 yo o L W
BsHjdj2d @Rz | LOGjsds?2 (t dmMkzdass 3) .
fetsH | Bsdsedess OO EkMmss2ydessmls! ¢ Csd
dzd dzj 2 dz2OY BsHj dz fesHBd OO Mmdmlsj BOIsd
MowLOdets M Isjds, yYybts keojdzdyjdd] tsBRY O
®sHjdzd dkzyh j orwodl' MmMjLtdd j L OC sdsd
OS] fodkyddd Mt dssed fsd DalzgeH j dzt O
Msslse j kflso j dzdats .
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Habop paHHbix 1 (9 Hepenb) (9 Hepenb):

JinHenHaa mopens R2: 0.9917, MporHo3: 110.4
MonunHoMuanbHaa mopenb R?: 0.9972, [lporHo3: 108.3
PasHuua nporHosos: 2.0

Habop paHHbiX 2 (19 Hepenb) (19 Hepenb):
JiuHenHaa mopens R2: 0.0000, MNporHo3: 68.5
MonuHoMmanbHaa mopgenbs R?: 0.9733, MporHo3: 39.8
Pa3Huua nporHo3os: 28.6

t diizdetsS 4. tjLizd? Or fscdsL Jqiotse G
HtcOo dzd Is j dz' dzr 2 O dzO dzd L tej Gtej Mid ts da
Mkh jMise j dedetsj 1 toj o tsddtsH fMts p ¢sto ji fphgaf| dizts dz@ 1© dz!
ftosedzsL qtetso Odedd HIZOBIS I L OB t5drjtodOj d3ts f
ftotsec dzsL d tets 9 Oidzd ddzd HizOdzs 1 0 s HOdzdzr 8 f Jj tco
{f sz dzs B3 Ocz! dzOW RisH jdz2 HOEO tjL bEd OIS
103, 5, -50 digOH jAD-dzjtHtg dzl datz’dss 3 DAB Mdzz YO, o
sYdHOj B A 40, 1. Clsd tjLizd sOIsT Hj BBsd
RS H j dzq .
l sz dzs 3 Oz dzOW  toj s o Mipdw d&zyh j Eydls
JHftetsyj MMO, oCds yow MmjLbddzr j SCtsdzj BO
dots2. I sbdzdydd swly ddzi nd nd dd B o) 7 d
COLOIjdkd o HdStserj fjtedtsH' , dzf Bls
COfdzdo Oj s tsh dBS Iz
[ ddzj 2 dzOw o § tsdzd detsdsd Odz? dzOv t6j Gtej Md d,
ISLtsOudztsfnlsJ, sBdZOH O Is twWHBH teteOdsd y,j
d
s
o3

Y Ol!W W& Isdo dzsfyls - ftcd dBEsHj zdtetseo Odzd
yd Mtse .  [EHgOdssy dgsdL ddOyd s dz' dets Iz dzlz
4 dzd Is Bisdzj 4 Mtso jteh jdzadg" d3d f SH n tSH Od3(
ZOdzdlsdyd MEts?2 LOHOYd d rOttOCIsjtedMmisdSe d
rdzv  kedziz yh jdegy?  dmfjdgite j Mdd yOmists fted
tcjekzdvtedL Oydd, sO¢dJ COEC Lasso d Ridcg
f ctsB dzj dz3ts 2 fJjtd sBlkYyj ddw d fsor h Qs ls Iz f
tcJ Gted MMdw MeB § dzdets f sdzj L dz0O, CBGEHO dzj ts
&zOd B sdzj | L dzOdg@Sd3f .0 @ Hedilz dzw w Ce1 WWdydJ dak
f4te]) dgj dede" -& j G tRyjifipfipde o Mmeft¥ BSYJyH',
Mz yoO,j o, CtseHO oMy ftedL dzOC d f slsj dzyo
Cotote ] dzdtectso Ode" By HE Mtse2. [ hi BSdzj ] ¢
Net , CodiB ddzff bt M gRlsof@ tBtSdr d3j SSH O .
fsLotsdzw e s M~ tcOdzd Is dqdzls j cf toj Isdtolz j d3ts
SHdtotcj d3j dzdets f sor h Ovw drn (B edetsMmisd yj MS
]l sdzd desdzd Odz! dzlz¥ tojctej MMde By ds kMmtse
dJd M BIBsHOBR OOy OQ tcd tyj ) dedetss Otz theg
Ctsd3f sdzj dzls fsLotsdzv jIs Eyj Mmis: OolstsC stote
90)des HdAzwW 1 fdHJ BBty MSda o tcj d3j dadz -
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-tH f sdz' L ts9 Odzd §
B sdzj J cdBE O
d s mlsj 2. g f dizO :

Ctsdzj BOdzgdW d3 dzO S tcOW R HJOYf OL t5dz0
W f dzOeadgr = dL Bddzj dzd?2 L OB Bdzj 9 O B

edy dHilb 6 f§dicly] eeddsjdje , ) dpl
I gded di3Odzd 4 dzO 3j sStsHT  BONM d dzdzts G s
t, Li ght GBM) d Mmdhzzyo?2dz | dzj MO
4 ) fiosedetsL qtotso Odzed d mdztsy dz' =
dyd M¢d arWSdeW a@demeJaﬂzldz(Dm«igisHJ.‘J
Odze sted Is d3r e j dzdzes + WW Jj Clsd o dz fted t©O
HOdzdz" = d dzOdzd ydd d3dzis>14fn o0 (tslsj dzyd ©dz
dr 6 dzOo dzr 2 -dipdeCBiPyOlsddzls j tcf toj Isdtelzj Gz Mmis
By dls BeteOdd ydo Ols! (V’ U@m®ﬁ¢£$®ﬁwﬁwﬁ&
f sdzd d&30dzdjy o3 -~ Odzd L B O OMmMf tecsMistcOdzj dzd v L
ssydesls!: o datsL O.

1 02 jfmMsemMCdj d3j IstsHT ftcjHMisOodzv s Is M.
fdztsy dz' ozd Odze sted Is &30 dzd BONM d dzdzts G ts sB Iz Yy
tej ctej MMd tsdadz” A3 fsu8 cEzOBE. | hHbzd fistotg dzdz" «
Zydlsr 9 Ols! Of tedtstedz" § L dzOdedw + Cfpff jtelstse
ftosecdzsL 59, Yylsts CtcO2dzj 90y dets Hdzw ff tod
Emdzsceo dw R daj f sdzdz" = HOdzdz" n. | OkmMmse M d
1 dzj e Odzlsdz” 2 MY tsdpdfs'e folsistsy dzdAc sdefPdzd dzj 2 dz" = |
sy dzC 52 Htso jtedIsjB dzf = ddzlsj tco Odzts o

ltod d3d dzd dzgts s+ dzd dzj 2 des?2 d ff sdzd dets d&3d © dz! d
sls ~OtOCIsjtc® HOdzdzr = d g hOj d3gts? L OH O
OB SISO Is H dzw CtOlsS st yds A flotse datsL
LOBtsdz] 90 ®BsMiIsd Bls ot &3dj dzdd BdIZJL SO ¢ dzd
fteddzydtf Odz: des 90Oy dzO ddzlsjteftcjsdtelzj d3gtsMmls

02 dzso o d3j Mlsts € dz

my
ﬁ&&%W$®@W®W fdztsy dzg" n
2 ) slsdzd yd J sls

fsfzdzvtcdsy &3 JdeMmistclz d3j-@elz®@dgd LHOZY 1 B M) s EH Y
Isj dgH j dzyd 2. 1 sdzd dzsdzd Odz' dzOw  toffj tEHon) thHf[l& B d
s d fnOded W Mtcd Hdz)l Mte s ydats 2 H z0d3d € d, ¢Cts¢
dL d3d dad dzdv  s5C OL Olsj dzg 2. JHAdOSCE jJ ftedd
Mdzdh Ctsd3 o' MsCdy Misjfjded ¢ sdzd desdZse dBsG |
Otels j WOCIsOd3 9 ftotsedesL On .

] tcj Odz! dzts 2 fHc OBEEH&Fc d Wit s6 s ftctsc
SflsddzOdz! dzf &3 tjh jdedd &3 yYOMmIsts sC0OL" 90, s
f SHABHTSO 1 Oftedd3d o, dsy dets MYy sdz! L 59 Ols!

s dMOodedw tshdetso dets?2 Isj dzH j dzfy § B ts dmjtdiflatxi2dzd B
EujlsO otj dj dede’ & BLOQ g diftpeh dyts ff Iz 2 d3f Is 5 H O o3
dzj SftjHjd desfisd. vOCs2 ddalsj cwOlsdo dzr 2
sGteOded yd ded v slsH j dzi dzr = BBj ssH O d i ts
fescdtsmisdud MSdy Mmdmisj i .
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s dMsS ddlsj tOlkisr

1. 4ttdzoy, 1. ¢. [ObjBOSdUIMNS BEH BEHY dzd to tefdnd
tej OdzdL Oydw [/ 1. ¢IulsedzOfyidrlo.2 3mM.1 § Or o .

2. RdzMIsdIskzls ctedf ff O d ds. o . o . 4 BstotsHddayJ
URL: https://new.influenza.spb.ru/surveillance/Buu | | et i n/ ( RES.PD25:B tc Oh j dat
3.1, 1 twOCIdyi MEOw MIsOlsdmMisde O Hdzw M JjydOdzdfm
fideglB.: 1dBB6G2 #HO022.

4. (cdzHj € M Méechifeledrfing[d dzj C stetsdedz” 2 t6j Miztem] .

URL: https//educatioryandexru/handbookml/articleémodelivida-arima ( H Ols © desBMc O j
20.05.2025).

5.jdg d&3Odz, €. 102 jMseamMCd?2 OdzOdzdL HOdZd#ImB ./: G .

1 dlsj to, 71 623062 1.

dz-ch 5B OolststcOR :

190 COdzHz[HOIs sjrdedud MSdn &Zzok¢ , HisYyJ dals, AL [
4 s Olsj dzt ME d2
pnC d2 kddoe jtmdlsj-sores $OL Odzufzy (stifpip@v
Gjdo.,¢.Mslzu j dzls, ALJd [ 1 [ csOLOdzMCd?2 dzOyd s dzO dz! dz"
pjtemdlsils dds ¢ Rbe ) .5 BLzGdsidzj otOsind W
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urs 004
mdls: Lo.Jjlej Hded yjdzszdfS.ded 0. 5.
RdzIs d sz Is ledzHOdz,JsizlsOfdedz,ﬂzH'[Qﬂdr]jkﬁmzNg
Rdzlsdlskzls Ctsdisf ' s Isjtede” » MdMmisj s d JdaW stedzOyd sd

stOmMizEE@BJ "

[ sHj dzdtetso Oded ] tOMmMf tetsMistcOdzj dedw 4
O dz@ s tc BIR BO

O dzdzets s Oy dwH Odzdzets?2 tcOBtsls] t©WOMMABZOIs to d ds® Pl dzd W3ts H
gdz¥ j € yd tsdadz" n L OB tsdzj 9 Odzd 2 M dmftsdARse Odzd j
(1 s od JidRudEdbd yd tctsd DtzdzH stetso joh dJ) . Adj dz d fmf
Md3tsH j dzd tetso Ols HddzORd Sz HfdHjdidd o tcOL dzd
tctsodzd L OtcOL desflsd jddzdiys.ts totsdnds dis od fiy Gidede'ts offdg tcj -

Gz f Oi3d dMmY sdz

sMdes o OdzdzOY 20 MdMisj o3 Wd

ftetseo j HJ Bython a dzw odL 2Odzd dd tcOLodIlsdw L4 d
]l sdzkdgjdz toj L 2dz IsOIsr  f 5C OL Otls odzdwWdedj & dz¢ y
BOMN IsOB tcOMY tesMistc Odzj dzd W Bisdzj L dzd . 1 toj Hdztsy
sMmdztso 52 H dzw OdzOdzdL © 1+ f dHJ d&3d 2 d f§tHH]tYC
sBh jMmlse j dzdzetsets L HIGOo SB5n tcOdzj dzad v .

sdzt yJ or Jj Ishyds=ef@:ts wls dzs s d B H | dzd tetso BIR] 4 1
ftotse dztsL Jletse Odzd j .

BiyHE LfdHjBIBEEedY] NS
H | o dzyd Odz! dzf = Ekte
L

szOmMMmdud MEdd &sHY dzd tOMY tetsMiste Odzj ded v

SIRBEH j dz!

SRBBHj &2 Wodwjlsfmv sHds?2 dL dOds sd
L fdH] Bdsdsedyj MSces foocdsL et Oded ™ .
cofagftcdddBBude " § & L OBGdzj o Oded®, ddav dyd

ldLEOddL OydY ftj HilsOo dzj dz0 &0 td ik dzs j

IS 24
S V4 R

tdfm. 1. IdL8edddyd® S| R
rgWWJtGJdZUC[OdZJdeJ FtcOo dzj dzdwv d3tsH J dzd :

gr= N

1 pSI
o~ "
dR

— =ylI.
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S(H iydimdzj dedesfyls: otsmftedddsuder = ddzvdod
I(1) 1 yd mdzj dedzsfyls!  d dz¥ dictso Odzdz’ 7 t;d dzH d
74t
d dz

R(t)s yd szdzlsfr]lsJ sdzj oh df gdeH o dH

f i Sl WU dydj dzls dzd o dztsfls d ¢ ts dzls
UisfndZJHIZ“ dd3 ddait d yqetse Odzd § d3;

yirest WWduydy dzs ddzlsy deimMdo desmisd o7 L HiSEIS9 ¢

1 jwotsy Iz terOjo digg didq 1§ to B fo izl s j dddf | yqd mazo L
ftosf stcydtsdzOdz! des S tsdzZls OSSO M ddeW dydtetse C

lIsstets] kZtcOodzj dzd j Hsjndgts dgif linteaPdtc iz jOlds, © ¥\ Isizslz!
sls CdElsOCIstso LHBStesor a d Btsdz dz' =, dets Mmd

stej st j Iz tc G5 daf) tztf § tc BJjfipdzts yds'sL HUstetse j o N d -
ftosf stcyd tsdzOdz! des S tsdzdyj Moz dqdW dydtese Od

[ SH ] dZIsGRIYR dhi sz s GE@ifHt O ttoOmf tetsmis
[1].

SEIR-t3ts H j dz

CodzVv jIsfpw  tOMh-dgsy gaded &3 d SIERYJIs™ 9 Of Is  d dz
fjtecdtsH BBdzjL dzdo OFf 58 Ols gz s dhw : dartsd Is j dzd

Ud'[G 09 dzj dzeﬁgftslHSj EitdR

—=uN—pS—ﬁ—S

f to
du
B
4

dt

7 —3— S—(u+a)E
£=aE—(7+ﬂ)1

dt

dR

——yI YR

E(f)é yd mdzj dzdztsmils! desmdlisj dzj 2 L OB sdzj 9 Odzd
ad 9 dzd yd dzO0, BBtOldOWY Mty Hdz] d3dz d dzf 2B
Uuo tetseo j dz2 MmMd3d elsdztsmis d ;

1 jtoo s ZtcOo dzj dzd § fsCOLr 90 Is z d3j dz
f to syl 5dzO ! dgs C s OC OB M) ddf dydistse Odadz
l ststetsj bteOodzj dzedj HJj Bsdemistedtelzjls L OH jt
¢ LOBtsdzj 90Odeds, twOodzlzt dJdz§ B Oydtsdadets sz
stejls! j btcOodz dedj BHdmMro0jls fjtejnisH

MesmMisswdedj c¢dde¥ dydtetse Odzdz" 2 e .

Yydlseo jtlsz) dzdzjc O s § d3ssdemistedtelzj Is twwtsmils yd
fesf steydsdzOdz dets ydmaze dda¥ d ydetse Odzds 7,
2]

SEIRM3ts H j dz Btsdzj J IstsydzO Hdzv L OB tsdzj 9 Odzd
COC CQaVvl @ ctdyt.
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secondary
infection

T T T B
|
| 1
s ¢+ O E ¥ I - R
latency removal
tdfm. 2. 1dL zGedj &y SEI R
SISBESH j dz!

[ s4dz ftedd3d dzgd 30 Hted OdzOdzd L § cOMY tots
Colstster i3 dzy o' OBOI" 90 sy JdsdszdzedlIsy Is,
Bﬁddg]faOﬁJSIBmW Mz Hize P j2 MdMmlsj di3s?2 EktcOo dzj d

— == —+vl
dt N s
dl  pSI
dt N

l jtcosy o okttt kttOodzj dzd¥ HCOLT o Ob |
Bisdzl dZ 7 fmMBEYy ddes, L O ALl ©ls CtsdlsOCIstse

| stotdadgiOo dzj dedf j] HdMr a0jls L dgj dzgj dzad §j e
cOMmisjl L O Mujl ¢ tsdzstO® lsaoL Hts tdztsip) ddg' ded®j.Is i w

[ BHj dz ftod dzgj dgw j sfpw ¢ BodjLdvd BjL
Zofted i o, o] dzjtedud MEdadz ddav j Cydw ds.

{ OLOBBISCO MdBzdY ydd wOMf tetshlstcOdzj dzd ¥

{ OLtOBISCO thdso OdER? Bz dfOIls $ BRIs d yGj tr
fsLosdvels sfdmroOls: HddOBdSEZ ddWj Sydsd
d 3Bz dzd Is j Is O. J tOdBS On H O dzdzts 2 OB BIsT
oj OdzdL z6 h OW 1 sk BsSH dz .

wd @3z dzv yd w B' dzO tcOL OB BIsWTde® tp € dizs f &3
BdBdzdslj Sd HdY odLEZOddLOydd HOdd 7 (.

(Spring.
] [ tc j IsOo dzj dz@f tsMdzatso dz" |
private void Region region

int newInfected = (int) (region.getInfected() * virus.getTransmissionRate());
newInfected = Math.min(newInfected, region.getPopulation() -

JIStSHT i tc

(int) (region.getInfected() + region.getRecovered() + region.getDead()));
for (Region neighbor : region.getNeighboringRegions()) {
if (!neighbor.isQuarantined()) {

int neighborInfections = newInfected /
neighbor.setInfected(neighbor.getInfected() + neighborInfections);

i

}

region.setInfected(region.getInfected() + newInfected);

t dm. 3 sprefd)nfedsion
pzetstedlsd3 wOMMudIls" OB®WOls| j diag e, | ydrisy®PW
ydmazts ddzW d ydtetsoe Odzdz" =, LOtcOL dzgsis o dtolzf
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vydlsr o Qs smw SOCY] o' LHBttsojohdy d bkdij
fslsy dzydOdz! dzr = L OOy J dzd 2 . { Mdzd E tj cdt
yomis: L OOy j dedis v " " foj toged3g N O ji3stsH j dzd telz W
ddz¥ J Sydd. I sz tOMmyl Istse B detso dzv j Isfpw
mMsmMjHnddr tj ¢dsdOn, slsmdzy Y o OV HJdzOd3d ¢ |
MestsMmMls! odtekzmMO, COOdsddz d ydmdzj dzdztsfiyls

private void Region region

int recoveries = (int) (region.getInfected() * virus.getRecoveryRate());
int deaths = (int) (region.getInfected() * virus.getMortalityRate());
region.setInfected(region.getInfected() - (recoveries + deaths));

region.setRecovered(region.getRecovered() + recoveries);
region.setDead(region.getDead() + deaths);

tdm. 4. [ ilstsH WDpathaat e Recover yAnd

¢ dzc tstod Is d3 dzqu’dzOJls l tOmMyjls® o' L HTBL
L Ot Oy § dzdz" =~ d Csi WWdydj dzls O 9" LHBStso o
CsdzdyjMlsots bkdjtehdn yjtjL CwsiWW¥dydjdes
Ed3z dz# " Oj Isfpw dzO Csdzd yj Mlso ts 9" LHBSESO

Motslse jisflso EOIsjestedd ko j dzd ydo O Isfpw . Cls
LHBts9 ' W dgOMmJj dzj degdvw, Eydlsr a OW 9or L HiStetso d

OV dyd M¢ Ow u@fnlsJ ftoddzsy J dzdw™w o dL 20Od
yo jIstso ts2 CGtcOHOYdd: LdddEd o BEdOMNdzZ1ID OO0
L OOy J dedz’ = d3O, 100K SHE@ Hs 699, d Is.
BBJfrJUJHCfSQJIS dzOG dzVV v dglz® Md iszdzv ydr 1+ fdH

B sonee S Nslsls]
I -oco-=9=
SO0-599

BOCY- ATy
L2995
- Pl e e 1O

tdm. 5. JtwO¥Wdudmitsy Gt HMISOs dzj dzd 4

1 O te d Mz dz€ § dzd ¥ J ftoj HiNlsOo dzj dzO i
tcOMf esMistcOdzd dzdv dJde¥ § Sydd o ([ tsmMmdd. dtC
Moy Misylsts HSCOLr 90jIs tcOBBIstsmif stse dzatsMls -
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4

Il 6onee 1000
I 7o0-29p
Il soo-6992
Bl 200-4a99

100-299

menee 100
tdm. 6. sOtlsO twWOMYf tetsHlstcOdzj dedw 1 dy o

1 OC dz¥ ud dzd §

} tod d3d dzj dzd J Isj sted d o jtosWIsdzatsmls j 2 d C
BsH j dzdtetse Oded d tcOMY tetsfls tc O dzj dad W L dHj
otsL dztsy dzsMtsaf dzedafte aacOdzd W d Bk tcOo dzj dedWw € te
utsote] d3j dadz” | Isj ndesdzs e d d MBtstc® H Odzdz =
ddzls j dzdzj S Is©O Y tsLotdwEIls MtsL HOO OIls! Bisdzj J
M smtse dz" j Zydlilsr o Ols+ RBdzesy j Misoets WOCIststs
LYydHd &3 2.

s dMtsq el tor

1. 1 toscdetsL qietso Odzedj HIdzOBISd +fdHjBd2 odtekzmis

f zOdzd tetso Odzd W (Bj tesftedwisd?2 tojcdtdOdz dzes?2

f OdzH j di3d 2 : 2023 G . 1 IsOf 1 /1 Saint Pe

https://pureportal.spbu.ru/ru/publicatiorssf----%28a95940d-063d

4164-b8d+0e8a6c58716c%29.html?utm_source=chatgpt.com ( H Ol O
sBtON jddw: 13.03.2025) .

2. 1 Ote@L=s@nls: v  dzOh O. SO dBOl] BOKdEO {NSIBtsc O Is
URL: https://nplusl.ru/material/2019/12/26/epidemi@ t h (HOIsO sBtcOh
13.03.2025).

3. IRY/ 4l R 9o (BMYEL(HOKO I®stRON jddWw: 13. 03. 2

49 jH]jddY BB OoltstcOn:

mdls: MPOPfgPfisHOa O jdz, steOMmdesH O, [ sipdw

Yjtoj Hded uj deSipls zfH.j dzlb, , RdzfmisdIlskzls Ctd3f! s Isjteder = MmdMmisidz d
steOMmdetsH Ots, { sidw

vsddzd € ddz MplszHYj.dgls, RdzMisdlskzls Ctsd3f ' s Isjtede” = MdMmisj &3 d d daW st
t sfpfpdw
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urs 004. 42

boxdod. c - | |
LSHNG2NCd2 I5) 5 dasdS g g Y ISHThD, b dedsefiedd Is j Is

stcOodzdIsy dz' dz" 2 OdzOdzdL BdBAZIBISy & O
seleniumbase d puppeteer

sSlsOydwlsOIs! j fteseo JH)dz McOo dzd Is Petontzr 2 O dz
dzd =SelgnfliBase] JavaScrips d B dzd tFappétepH dzv Oo IstsdzZOIsdL O
L jtetse d fOtmMddzc O HOddz n. [ OMMd3OIstcd o O
Odzd L O3f oLOdABsH | 2Misadw f BttOkL j totsds, 0]
dsdzsed?2 fjwjrnoOoyd. 10 { Bfdeduimicsd §idd
f sdzdzj dzdAJAX-p DB, CO d dLodzj uj ded d d dz¥¥ s tc d3
dLotsHdIlsj dz¢ desfls: (o toj dPPURAMY ts dzdzfzdgds s 2 Yifi 8 15!
BdBddtslsj ¢ . 4 HJ dzO dg' 9" 9BH' SeleniwnBakzg dirpidfis B t6 O L
Puppetees L Ooadmddiismisd ls kEmMdzced?2 L OHOY.

sdz¢ yd 9" J : SgldnmmEasePuppeteer f Otcfd dzc , A\elisSEotsPIs L Oy
GraphQL cookie ff OtcOdzdzj dz' dz@ | L Oftetsiyr Cwtclzlsd dz .

stsB3OIsdL Oydwy BtoOkZzL jtcO® MlsOdetso dlsmw o
d tc s o Cfdm[dfrdzts »p Jj aded 2 , IsO¢ d H dzw ¢ s B
BEgIFE MO2Ibe. vteOHdydtsdedzss Hdzv IsOC (-
nium WebDriver (M HEO29 jtOd3d Chr
tc O3z tets 9 O dad W (9 yomlsdzsmis d, Pyt ho
Mdztsy dzr = LOHOYy fOtemMddzc® MlsOdzH Otcls dzr 2
dzj HsEfls tsydets e dBSCdds d B Mister d3, tMtse j dadzts
AJAX, GraphQLL Of tetsfyr d ezdD " @dzlizd B ts Is

] lIsts? MmewLd Btsdz htsy oded &30 ded 4 G tedo
ddzmistezdzj dzls™ 0 WdED) 2RRptslicdn Sel eni umBdas e, C
Puppeteer. SeleniumBas f tcj HMIsQoa dzW jIs MtsBts?2 o' MsC sz
Selenium WebDriver f HBftdddlsj dz/ dzr &sd
0 sWdydOodz dzOw BdBd&dtslsj ¢ O Googl e H dzw
ZftcQodzvws h Ov BteOlkZL jtcOdZd dzO®O Mdesej Chr o
Chrome ®vTools Protocb

) sMdats o | SeleniumBase djyxdls IstcOHJYC
WebDri ver: Cdzd jdzls ( S$8H d2O Pyt hon) i s
HTTP/ JSON) EfttOQodzwe h jdi3z ftesyj MMz BtOEZ|
Colstster 2 bkYJd dOftw Bzstcd®kz Ofdstsdg] QDB o kg fIsdz
[1]. sOCOY Mo jdkBO B iMfjuydeOjls d&kzdz Isdst
d Hte. ), dts MSLHOjIs HBY dzddlsj d' d 2 Mhjlj
HJmeaqq [ 2, 3] .

Puppeteer, dzOf tetsilsd o, dzJ dzzy H O J Isfw
s 90O Is MjmMmMmdd DevTools © BOERZL jtj CI

106


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

RO tew Bz 5 Hotsdudssdikz fslssStsdkz CDP.

We b Dri ver, HJ dzOW Ctsd3OdzH ' (2O ted d34 tc,
cdzjcSCtsojMmdzr dsde d BT Mister dzd . sWOC  sbsdgd W O
me w L ! YJ ted L DevTool s Protocol sBJ MY J

BteOkL jtesds M o3d dzd B30 dz# dz" ozd L OlstcOls O3 .
G zOo dz' d3 BB tc OL-btads e@h reote@ Ly e Odzd ( sW d yd Od
Chrome/ Chromium, ¢ jtcedd3j dzlsOdz! dets?2 Fi r
Pupeteer d SeleniumBase t©OL d&zdyoOs Ismw
oL By detsisw dz tStec OdzdL Oyd d f Otc Odzdzj dz! dzts =

BdBdzd slsj € t52 H dzw Node. | s, dL dzOyoOdz' dzts
or fsdzdzj dzgdj L OHOY. 1 ZOetsHOtWw f tsSHH]] oy € §
JavaScript, ® Puppeteer dzjclCts toj OdzdL t5¢

slsCter 90! dgj MEtsdz? €5 9C ZOHBE o BHAsA Bk
SHdsotoj dsj dgdzr | HJj2Mlsadw yjtejL APromise
fsLotsdw jIs 1 WWJjCIlsdo dzts  fipkdic O fydf 'O dzdiyl M 1I©C
dzj B d&zsC dtekzs h jets dmy sddzj degdv, O OCYj LG
Node.js Hdv BOMhisOBdictses OdzdwV dzOcGtelzL € .
tcOB SIs O] Is -tefij yhiedgisdd}, e sBs' Mistets MisL HO9 OV L tsdz

[ dmisdoddcted d3d 6 1§ O tc CRifdizjfiplk' ClzigaSorgty  dzO

const puppeteer = require('puppeteer’);

(async () => {

const urls = [
‘https://lexample.com/pagel’,
‘https://lexample.com/page2’,
‘https://lexample.com/page3’

I;

const browser = await puppeteer.launch({ headless: true });

// PromiseallH dzv ff OtcOdzdzj dz' dese s sIsC 15
const results = await Promise.all(urls.map(async (url) => {
const page = await browser.newPage();
await page.goto(url, { waitUntil: 'domcontentloaded'});
const title = await page.title();
await pageclose();
return { url, title };

)X

console.log(results);
await browser.close();

D0;
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SeleniumBase, BOLdtzshd2Mmw dO WebDr i
StcOHdydtsdedzr 2 f SHRtsH. [ dzv f OQtcOdzdzj dz' dats @
ftcOo d dzts, dzdztdse s ff (toipjytg-yndnidagstint g dzf mul t i pr o
fsHicOLEdG] 90 s MsL HOdz] | SIsH jdz dg" = 1 €L §
feslssCO ddzd ftwsyj MMo. 1 0 EME Ctlzilsddz (
dzaj o sL dits-y PdeB dzs S delzs h j2 ftodtotsHT We bDr i v
SelenumBase ftHHjJt)ydoOjls BOMMsetsy] Isj Misdts
stcj BkZjIs BlsHjd dzese s ftetsyy MmO, yYlsts Mmddz' d

I BHHjJ WY SO Moty d3j dedzr = MIsOdzH Otelstseo  ff §

GraphQL
I B BdBdzdtslsj Cd M tsmtse dzr tcOB SIsOls fn
Ctodzls | BFAK-R3Of tctsmr ( XMLHtt pRequest, Fet cl

BicOkL J O d sSBtcOBOIsT 9 O Ismw H dzw f sdzt Lt
Sel eniumBase StcOHdydsdzdzs Y JHOJ IS § BW
MistcOdzed y d (dz0f tod d3d te, M dish s wai t f
HOdzda( Jited L DOM [ 4] . Puppeteer sBj MY J y
3 SSHT page. waitFor Selector d dzd pag
HSY dHOI! MW BCdyOddw Milsjots?2 OCIsdeo dzsfls
MistcOdzd y [ 5] . ltcd dzj sBrtsHdd@sMIsdOIstsB j B
AJAX-L Off tetsfy" Puppeteer YJ ted L o Ml
(page.on( ' request ")/ ('"response')
page. set Requestlnterceépyjtop), ddlsj 8&lOgr
csel eniirvene ddzd DevTool s.

GraphQLL Of tesf" Isjrded Uud ML P OB HiIQUOET
POST) fpayBo®adld. [ded ¢cMmMSterilsr e odzzlsted Mmlistk
AJAX. ] Puppeteer sO¢ 2 LOftets O3t
age.on('"response’') d Wddz steOyds ¢ U
Mftsdz L s Ols! Mw d deMmis alzelzj dzlst otesHj sel en
1 sH G dzs yj dedw IS WebSocket mdzts ) dzj J
Ho zdzOff tc@o dzj dadz" | ¢ OdzO dzr ftse jton ftoslsts
ftcj HSMIsOoadzv jIs o MsC Sktctsodzj oatsets dgj IstsH O
Wil 2 3Gz d3ts ) dats dzd h fsHf dMOIs! Mmw dz0O f
Network.webSocketFrae Sent / Recei ved (dzifsBE BB dz
Selenium/ WebDriver IsOC Y 4§ dzd disHils ofm
stey Bzt v Msstesdzdzdd JtesCMmd (-AMisdz@pzHo xy,
vO0Cddz tsBtOL tsd3, d Hdzv SeleniumBase, d
tsfls O jjldsfievd odf Odz! dets?2 L OHOYJ 2, IstejBlkzeh j2 fto
(dzOf tedd3j o6, yjtejL DevTools API ddzd o dzj h
yIss COMOJjIsmw dOmMlstes2¢d tCtokzy j dzdVv, |<
EmMisOdzse ¢ O Pyt hon d HicO29 jtotso BtcOkzL |
Geckodrifver. dide.dzdtslsj $ O Oolts®izOlsdu M¢d
o Jjtefmds HtcO2 9 j t60O (ftod dzj sBrsHd d@EsMisd
EmMlsOdzOo dzd o O j Ismw  yJdtej L npm (npm instal

d
P
d
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L Octelzy OjIs Mo d3j Mfls@ €. CRhsmpmESuE®rtsdzlz j Isfi
Node.jsfftets j S IsOr , O WS@AEkni fidBEsmY d&O Pyt hc
WistedzOIlsj] pytest) .
lted fOtmMddzcy yOMmlsts sty @&ty ¢ o L BY iz
( dzOf ted O3 : € OL OlstAg &sB M igfedjddzdzt 8 B O o=V rls -
Qolststod L dd). [BO (ddzMmlistclz kigrdelsdO i tdsHsh SHEOLG:
Sel eniu ase (WebDri veAgle.nt 1 dawts CiAyfflasCRoats o
dimtf sdz' L Is fuserd@ént Iz d3j dzls
e

1 tod d3g when® cgz®@ MisOo dzj dz 8 [ dMmMisddzeay 2.
d M Is dodas iy 12 © dztuseka@ent SeleniumBase

J te
Oy
mB
z d
tc
|

@from selenium import webdriver
from seleium.webdriver.chrome.options import Options
options = Options()
options.add_argumentfuseragent=MyAgent/1.0")
self.driver = webdriver.Chrome(options=options)

Puppeteer.r d3J Joldn s tc s | digpds t$ Hpage.setUserAgenf(j'ls s ¢ O
L OH QJpdsAgent. Y IssB'" o9 HisB8 O HIERJQe sdzso € d €
L Of tets ) Oa3, dpagesstéxtraHE TP lddgdels ' X-My-Headet. 'valué

D).

( Mdzd dz20 MO2AIs dzgi sBrtSHdBE BGlsftcOo dIs-
GraphQLL Of etsh ddzd JSON o POST) .

l toj dgw 9" f sdzdzj ded W s jtOyd?2 IGO0 HIPD?2 Is (
Puppeteer d Sel eni umBase tcOL dzd ydzts § .
Moo Ckfdtsy otcj 3 ®BlsCtr sdwv MstcOddy"r d
McjHdzgj d&3 d bwyjdcdk MO2ISOR. 10 dzjetdna Ml
B Mistets, teOL dzd y O ai3q ded 3@z tfidd o ( Muplple t e
SeleniumBase). 15 dzO BftsdziJ dzOGtclzy § dzdz -
ZO0 MtejHdzj i3 MO2Isj Puppeteer o Mmite jlsHgjHd®
CO¢ SeleniumBase ~1, 0fm. 10 MmMbsteOdzd yon
Puppeteer Mtsa tc Odewij B ) difste jddfsds Izt t@ Hrjddpots 2 ~ 4
Sel eni umBase. Clts Mtslse jIsMmilse 2 JiB0%Is 5 iz,

B MistejJ Selenium ftd tjdHjtddesl d mMmM¢tc
f slstcj B dzetsmls Selenium (WebDriver) 9 o
swyjdzr n MW@ YOS, Plsgspet eer + ¥ W JCIsdoe dzj

ROf tew kv j @jtats sOeCvsTd of 16s] .
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4.0 Puppeteer
—o— SeleniumBase

3.5

3.0

Bpewms, cek
L B A
o o O

=
o

e
a

Nérxuii CpepgHuii TsKENbIN
CnoxHocTb canta

{ dMzdsES ttesimls! o' fodzdzj dedv G j8OYd2 d&zO MO
SO odHdts dL tdhkdktOo 2, Sel eni umBas

Yylsts wlstcOy O sy OcwisdLjjj OPUWsdsfodkvisd.

ftcedd3dj ey Puppeteer dMmMfisd LsoOdz ~30% CP

(2O Issdz ¥4 LOHOdzdd). ttOLddyd) o {§tslstejr
2 Puppeteer ftetslsd o ~5001[ 1 Z Selenium
~n Ot OC Is] tcd igddsGc@diz] dzlgfts o : Sel eni um (d i t
Sel eni umBase) stcjBEZjIs Bisdzi-b P g h) s d3¢
SIsH j dz! dzsG ts HtcO290 JtcO ( BtcOkzL j tc0O. Pup
ILWWiCIlsdodets dmMmfsdz Lz Is § OB IsIE]. dzOf oW d3lz ¥
3arpyska CR\) MoTpebnexHne RAM
500
40 0
= = 400
2 30% =
ol ®
© 30 % 300 Mb
L = 300
S =
3 20 g
2 g 200
S 2
< 10 E 100
=
Puppeteer SeleniumBase Puppeteer SeleniumBase

{ MzddsC st Bizj g gmse ( CPU d RAM)

110


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

10 t(dhmkdS] 3 fojHimsOodj 20 HJd&OKBICO

fjJtocdSHIZ2D3A 8 eSHBY . Puppeteer MlsOdz ©Hz
ddzmilstclzdzsj delstse o Mmoatsj 2 dadh j L OGitHuly s o to |
0" tosfdzts M ~43 st f). (2301@%H [ 7-]9.0 Sself
fswodoh dfm’ Ly, dOE%OKr Bisdy g e s
uydlsreoOw jets Btsdjj EHfrpydomzdtifststds s Ml
d § o.M de]) ‘ ,
100 160
=& Puppeteer — GitHub 3B&3qpbl
=@ SeleniumBase — GitHub 3B&3/pb! -9
—— Puppeteer — 3arpysku i ____—-0""-; 140
80 —m— seleniumBase - 3arpysku =

z
3 120 3
L =
> 60 100 &
n >
& 2
[12]

3 9
2 40 60 =
T =
O 40 ©
20 i

20

0 = 0

2018 2019 2020 2021 2022 2023

ol
t dMedcsEsBezdY cdsMis! Puppeteer vs Sel eni

1 OGfL O sdz! L s90Odedy BlscOy Ot ls Matsy d?
ftsdz LEzjIlshw o MM jMisej JavaScriopt:
iz sdztso L OctelkzL s€, O © 2023 GEBBHE JjYJdocC
rhg 3 didzdz ME OyYydo Odzd 2 ( yls sSelentumBRhseO dzj dzl
HOdzdz" &3 Py Pl tsB fipls ©2 Us2 3dz0¢ tfHidAc WHHiS tefv H € O
Zzzd tsdztse L OctolkzL ¢ IsOMm.o jd)! dzpHsH dzy S s dAip
24 G6etH [ 2].
t sMls Puppeteer fSHHjyYJoOjlsmw -jets !
tOfddzey d O tcEBOHEHERISO®E (SHB
O Otelstsel@éalshsedy@dslc{e.s@sqq’q’ Chrome [ 7]. Se
rd3 dzOHMistetsj dzdg d3 toj h jdedJ &3 dzOH Sel
Btsdzj § Bkd3j toj dedets, r~tslsw d ®lsdid ud dz
sHWYW dktecdicj Wy setSeerensimBase § OF
O d3 (MEssmis |, 1 Csdetsdzdzts s )
Miste Odzj dzdets yis d . Clsts fHIso jtoy HOE s
Isd ¢ O mMCOydoe O0dzd 2 , ) IsOC Y J 34 Is te
i umBase, BzHEzyd e nizunz,yh j dzf §f dstc™ aSE
| tmOdz! desflsd (fSHHjYCO teOL dzd ydzgr = v
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ddmlstczdz] dzlsOdsd tSBRrtSHO BEZESCJteso ¢, dzts o
Puppeteer orcdwHdls f§toj HY tsyldipfusijdd® taddjjjo .H d
g dmdskls j tOIskzter

1. SeleniumBasePyt hon Fr amewor k for Test Aut omat i
sel eni umbasel. 2005.T:URLMO2hk]t.ps: // sel eniumbase.

15.05.2025).
2. [ ezuyhdd ddzmistelzadzj dzls’ OQolssdzOIsdL Oydd BEKLOEZL j tefs
Dat a : 71 [208€©2 WRL: https://rubrightdata.com/blog/webataru/bestbrowser

automatiot ool s (HOLO tBKONMN jddw: 15.05.2025) .

3. Puppeteer vs Selenium: Which Should You C|
: [ MO 202B..1 URL: https://www.zenrows.com/blog/puppetesrse | eni um ( HOIs
sBtOh jddw: 19.05.2025) .

4. Sel eniumBase Scraping: Dynamic Content. U
[ MO I1LDP24. 7 URL: https://www.capsolver.com/blog/All/seleniumbese r api ng ( HO
sBtOh jddw: 19.05.2025) .

5.  Automating Web Actions UsinPuppet eer and JavaScript. U
Medi um :7 202%i0O0Rk:]https://medium.com/@sridinu03/automatwwgb-actions
usingpuppeteeiandjavascriptd b3 4ed5a01lc9 (HOKO tBWOh jddw: 2
6. Selenium vs Puppeteer: Which Web Automation IToo | s Right for Yo
1L dzj Clstetsdzdzr 2 / /i 2083.1ruRL: lttps:/Nwigv@ditnilddway.com/blog/selenium
vs-puppeteemwhich-web-automatioptookis-right-forry ou ( HOIO Bt O j ddw: 2
7. Puppeteer Web Scraping Tutbyi Bl ogaiRaLnpgo?2ilk:
T URL: https://blog.apify.com/puppeterrebscrapingt ut or i al / (HOIsO ts
20.05.2025).

49 jHJjddY B QOaltt,:
[O%§2? cttsidzOe I @O dffidsfedsls d Ut simd2MEd2 Isjrndatsdzsedud & d2
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uvrs 517.95
sdmdzse |
ALIJu 1 c¢codetemMCd?2 ctsmizH Ouldsh D dziletf 2 f Ssdzdhaf y temdls

] otsfls tc O dzfigdg alzjisced@tslz’ dzr | CtOjor j L OHC

Jdzls j ctOdz dzr i3 bmzso W dsd Hdzw f OtcO
O dzdzs s OydsOIs: w  fsfowh j d&z0 d Mfdzj HdmjodABO dz! tzte B f
Ctg®dr o LOHOY d LOHOY f ddsjcteOd do B Izf
ZtcOo dzj @M d3OIsted o O Isfw sfdetso dz" sftej Hj dzj
tcjL zdz IsOIsT | MowLOdzdz" § M LIsddsd L OHOYoOd3d. ]
LOHOY ©® (sHj &zdtetse Odzdd Isj  dztgtf tc 5o ts® didRisdylsdfd
bidzse qwasd d HOWWBELdGdd 2 2 fsyj Mise . l
dzj sBotSHBBsMIs! o HOd dzj2hde  dMmfdzj Hise Odzd v A
f tsdzd &30 dzd W dzj dzts € Odz' dz' R ftesyj e d tcOL
BsHj zdtetso Odzdw d O&zOdzdL O.
sdz¢g yd o' 4 : M dftseaaijdste di jdatigst O dz' dz" | L OHOyd, {0
btcOo dzj dzdv, daesjcteOd d j bfese dw, dzj dzsS Odz «

l tsMistc Odaliglsdety UABaz: dzr | L OHOYd ftejHMISOs
¢ &zOMf LOHOY o GOk j B3O d yj M 52 WdLd
HdWW J o deyd Odalzeflr j ) ZdgOdrtEA Odz! dz" d3d ¢ te O dzd yd
ssdzduyd) Bl C&OMMduimSdn dsSOd d' & L OH
fpewL o0 hdj L dOyjddw wjhjddw d (ddd)
ssys 0 Mts L dOyjdzdwvdsd o© HEEEGdnm GtOded Y
HOdzdzts 2 dRls Ol'Onfditsisted d3  tfcimj tolfrdsCtaBidzfirls 0 dzélzts (
L OH Oyd d L OH Oyd M ddzlsj ctcOdz' dz" d3qd z fc
FtcOodzgj dAJ21s0OC | Ghdatsods j tsftcjHJdzj dedw,
Mots2MmMlsa ® dr tojh jded?2.

1d &Zs€0Odz! dzr §j L OHOYd dz0yOdzd OXXs doojdtO . f
1 &Z20ydlsj dzt dz2"@ 2 9C dzOH o twOLadlsdj Isj sted d
HOBOLEMS d2 .

{ Mdztso dz" &3 HEMisdy jddw Bd o wWOLeadlsdd s

t OL s@EO | ©tc d3dzts 6 tsd3j tedz" ~ fd dzc z dzw todz" A
tcOo dzj dzd 2

4 5 OHzdojO Y BazO Lz Gdej L Z dzods Ostigd d ¢ df j ©B t5dzd Yy
fdmilsj o

Rz dethy teftda dztsC Odz! dzf = CtcOjo"™ n L OHOY

ICdzZOH o Isjtstcds CoOLdddzddzj 2dz" = kZtcOo dzj dz

t OL t@@dsjsSsasfisfilstetsj dzd W  Istsyds 7 tej h j dzd 2
ztc©o dzj dzd 2

[Mdztse dz BB dzOkzyder B tejL bzdz sOBd ¢. ¢.

o sLdedd Z dzH OB EdMOd&sdzr (5 ydMmdzj dzdzr d3 oz ks
zZtc©o dzj dzd 2

{ OL OB FRiEPL dtsMisdzr &

RMMdzjdadgi Gia j M j dzdv L O
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4 BOdzdizfs o SHE®H toj M jdzd¥ § OOBBEZdqYUI MEdnA
l CdzOH o wWOLodIdy o" ydmdzdilsj dz' dets?2 d30OlIsj

1 4 dzs € Odzy dzr § L OHOYd w g dzw s Isfpw J Misj
dzOﬁ]fnc{LLanQc{: CtceOjor a L OHOYY, GHJ 9 dj Ml
GteOdzd y EmMisOdzOo dzd 9 O Isfpw Mmew L+ 1 Isdr L dzC
ltelsfnlstGdeclsdztsﬁz@ZdB dz" J4 L OH Oyd H dzw
HdWW j tedzidadz’d /O Izte@adz;dch? o Cdzt yO¢r Is EtcOo
ftosdLotsHdz | WhkdSydd LOeadmwls dzj Istsdz' € ts

dets d tsls L dzOyj dad 2 ) Htockzce d n stsy¢ On i t
9" LOYOjIsmw yjtejL ddzlsj cteOdz! dzf § i jtcOIsStste
1 tsMmis tc O daiglsdry CABatlz! dz" jOHO@WA] oH drY L Ot OB B C
bicOodzj dzd?2 Witk dzdisbks sfw Mmdzj Hks h o5 5B tcC
1l M) T dME sdzOW W EdS ydw, CtlststeOW BkZHBso d

Upr — Upee + B (x, . +clx, thu = Fx, t)

9 BB Bexedo=x=10=t=T}
steOjo"j] EmMzcedw dBsekzls o¢ dzv yOlIs! o My

1)

5§ j wOlstster , dOfteddsj te:
J; K{x,v)u(y, t)dy = g(x,t), 2)
GHJ,

Ky i WHtets ddzsj ctcOdz dese s S j 6OsBEO;

glx,)TL OH OdzgdzOW W EZdzC ydw.

1OHOYyd M ddzlsj cteOdz! dzf d3d EmMdzseo dw d3d H d
Wstedgddtclzt Isfpw  IsOC :

l EmsdizH SO dzj Iso steVW | Iso Ze®dn@dApldzd ¢ ( 3)

Upp — Upy +alx, thu, + b(x, u,, +clxt)u = fx, t) 3)

] tc Oded Emdzse dw BSClzls o ¢ dzt yOls! d dals
ZOfted dk3j o, COC i jtOlstste, § GHSGL.H j dzdz" 2 o

t OmMmdsslstcdd3 fteddzj e § OwOBdZdY) MESEB
GteOdzd ydzr dsd EMmdzse dw d3qd :

Upe — Uy Tu=10

o tsB dz-fiols)ck (0,1). ] Oded ydzr 4 Zfndzts® e ® dzr d3ts G |
fpdzi HEz¥ M dd&3 BBKLOL 5!

u(0,t) = j K(x,y)u(y, t) dy,

o
GHJ,
KawiWwHies ddzsj ctcOdz dasd8lts s jteOlsstc® [ 2,

[z HEBCOLOL)jd Mo O tOL tojdbj st iPstrf dz'f 7
LOHOY HA&VW dzgi MsOydesdzOtedzr = HAWW j tof dzyd Ok
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d3d ISSH T Wz dz€ yd s dzO dz! dzts 6jtste Olsdip@ais
9 Cdzs6 yor Is:

skh jmMseatso Odedj toj M j ded W : dzj sB R tSHJd BB {1

goL. © [ dn ddds o tslAL

B ' S H dzts tcj h jded j , FHtsodzj seo stow s h j j L O
dzj dztsC Odz! dzf &3 Ekmdzse d W . 1 OyoOMmilsize tsdzts  H
f sMmdzj Hise Olsj dz' dzetsisd h jydEd?B dzcf[y j cedzC O L Oisjj dz
MartsHddBsMisd € Issydtsdzsz tej h j dzd ® .
[Hcfdzfnlsac;dz,dz,tsfrjlsJ toj " jdedw: dzgj tsBatsHdds H
J Hd dziils o j dzdz" O3, Yylss eBJMfjydeoaOjls HASL C
By jls BT Is! HesMisdedzzlsts yjtejL 0OdzOdzdL Mo
dr WHJtc.
tdnJdedw i to s fds jtcdDEEmdsda jdizdels L OH Oy ts B dz(
90)dzr = MmMeats2Mmlse, Csste” §j LOadmwils s mMmis
Mots2Mlse WHiKLO dqdzsj ctcOdz detse s 5§ j cOSKLO.
1 Jdftej tor 9 dzetsfls tej h jddw tsB r ydats w9
Wizddvw i3d, JmMdzd WwWHEGts dqdzlsj ctcOdz! dzsets s J
PHsodzj sotstewe Is BYftejHJdzj dgdzr B3 Efmdzse dw d5 ¢ d
r qWwwjtd dzydqtelzj dssmlss ted h j dzed W Bsekzls |
dMmazd wWHtes d cwOdduyds § EZmMdzsedw HBfEMEOH
d dzls j ¢ t6 © dzO.

[ctOdetbiglsdedz 9 L OsadMmMddsMmisd ls MistekzC sk
Brls! tcteOdzd yd dedz" d3d dz0 o fMmj 2 B dzOMiIsd Y t
vilss2 ydo sfls: : ) LOoadmdismisd Bl L
Elss2 ydotsfmils!: 86 ¢ ®&Od & o tsL dgkzd At W d3 dzO y C
[ dzw tod N § dad w i talig i @ @dzipls 8 j dedsH Oy d My

tcOL dzd ydgr | &BjIstsHr , o Cdzt yow:

[ jIstsH teOL H j dzj dzad v fJted d3j dzdz’ = : H O dzdz’
dzd dzj 2dzr = BkZttOQodzj ded?2 M f tsMmistswdzdzr i3 S ts4 W W

[ JItsH Alzto! j: HOdzdzr 2 3 stsH dmf sdz' L &
fdtedsHdud MEdd3d ctOded yde' di3d EkMmdzse W B3d

[ jIstsH Ctsdad ydz' m tcOL detsilsj 2 : H Odzdzr 2
HgWW jtej deydOdz dzr | bwOodzjded™ o fdmlsj dskz
Clstster j tojh O sfgw  yd fdzj dzdats .

[ JIsBsH Ctsded Yydz' ~ 1 dzj d3d delstso : H Odzdz"
OfftesSMdiBdtetso Ols: twjh jdedj o odHj dzd daf
W rSa d 2 .

[ jlstsH | Odzj t6€ d dzO: HOdzdzr 2 3J IstsH  ff s9 OO
bjghjddj M fo@sh: s ftetsj Cyd?.

] tsfmistc Odaiglsdrty Tabatz' dz@ §| L OHOYd dzORtsHWIs h
BsHj dzdteso Oded d t6OL dzdyde" « WdLrdyud MS&dr ot

vy dzstf totso SH datsfls ¢ fn  dzfsdets SEOmMizizts diyddzd ¢ to
o dzd W dgd W Isj @B j tOIlskztcT ) Htelze dn IstsyS$ On
BsH] zZdtetseo Ols! ftetsyj Mmpr Isj§f s jtcjHOY].
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l sdzdztso ™ § ZtcOo dzj dzd v : BtsH J dzd tetse Odzd j
ddzlsj e tcOdz' dzr &3 Emdzse d v d3d Bsy J Is Eydlsr o
tcOL dzd ydzr = |ldcOWEdse Of. e s ls

r qWWEL dsdadzer § ftetsyj MMmr : ddzls j ctcOdz! dz" §
odzdvwdzedj Ctdayj delstceOydd o w©WOLdzdyder = Istsy¢
fesyj Mmse .

CCtsdzsedyj mMSdyj BtsH j dzd : s d MOdzd § tc O fi)
o jhjMmlse o Stz Osh j2 MmMtcjH].

CSCodsd3d yd MS deH jRtdhtigEpdQ dzds fesyd Mmse
1 Codesdsd yj MS d& 128Jo dzj ded 2 [ 4,

1 6OCIsduyd Medy OmMYjcisrs  tc dagy dizg Lo’ dzf I
L OH OY:

Ir ydfmddlsj dz dzr § sjRdsdsedd, f SHiCOL b
My jteS R+ 6Isjtetse, todd3j dzj dzd jtc® usth)® detisle @ b
My j ydOddL Jeso Odzdzgse s f esCtcOBBdsc s B j MY

CCiY jted i3 dzls Oz dzOW ftetso j 86 O, f S H
sjstejsduiMSdr tjLbd Okss f S jteddj
BOj BOISdUj MSde disHjdzj2, COddetsoalClk § Ot

[ Odz! dzf 2" d

P O@MbpHE k52 8 &OMisd &sckzl
ChzzB S sz f sdzd BOded ¥ daj dzsC Oz df 7 f iy

Bj stsHse drn oBHj dzdtetseo Odzed™w d OdzgOdzdL O, O
vdBejlsdui MEdd dmimdzj Hise Odzd ™ :
RLEyYjdedj detseo™ 7 C dzOMmfmtse daj dzsC Odz! dz" 7 L
tOLodbBgdispOL e ditshmisd.
RMMdzj Hse Odedj COyYJ Mise jdedz" = Moats2Mmlse toj
lted C dzOHder § OMYy JCiIsr
t OLtOBBISCO dso™ 7 BBOIj BOIdyYJ MSdr dBsH
HBLHOdd) 1+ WWJiSkdoadeg m» ydmdzj dgdzr = d34 IstsH
ltodd3j dzgj dedj o ddzy jdzj tcdz" = L OHOYO~R.
Fdrndmydy dzddOteds § dMmMmdzj Hise Odad W :
lLOoddsH j2fMisadj f WdL S B2 .
dststczHdzd yj mMlsoats M ddeyJdaj todJ 2.
Vtedagj dzgj dzdj © {Stsdscdd d {CsdsddC .

] tetsmis tc O dalgjsdris Cabatz! dz' J CtcOjor j L OH Oyo
ddzlsj e tcOdz' dzr &3 Emdzse d v d3d ftcl HMNlsOo dzvw ¥ Is
JdLEzyojdir 2 Cd&z0OmMm LOHOY © dgOIlsj 3OIsdyj M ts2
9 tOLAzd BEedzOMmisw o, 9 C dzs yow Isj fdzsff j 6] H O
ftesyj MMmr . tjnhjddj OSSR LOHOY btejBlZjls
BOI] BOIdyYd MEses OdOdzdL © d vydmdzy dedzse s d

s dMsS ddkjcOlkztsr

1. rOtcddetse 1., | ZOHddBdtese 1. v tciCitregj 22PN dBOIs j ¢
399.
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2. sqeddz&zso © | . ¢., sBYOdtse ¢. RrR. [BtOlsdy j L
o MsC 56 571 2PE&HE 0R.€ O.

3. Sty Odzsea ¢ . R. , ledz €ddz0 [ . H . [ tOLtjhdd
GteOdzd ydz @3 kmdzse dJj d3 d dzlsj 6 tc Odzy tzfp &6 15 s ded| y Py HPE If3et
Il r dWWjted dzyd Odzi 206§ v Ztg® 2 dijgrdzd 11176.6

4. s OBOteMSCd2 ¢. ¢., 1oOosBdhjody }. 1. YdMmdzj dzdg
HdWW EZiL2§0g.i 246.

o jH]jddwY BB Ooltstcy
sdMmdzse QMYr].tc0 dzls, AL 2?2 ] Eefbie@tefiSe j deder 2 -[z@atffy ¢ Aeifed,Is IS é
t sfpfpdw
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uvrs 004

[ Jtotsdasps i © dztpo O | |
tsMmd2Med2 Isjr dats dzts 6 [ tuff) Gpseefiphy didzd o § tefnd s § Is

¢Mf JCIlsr EZfttOodzj dzdvw Oterndlsj S ztesz
~ntcOdzddzdf HOdzdzr = © Myj dzOtedw rn Yydwts

O ez lsOYdw MisOls! j dhmdj Hky s  or Lo’ ,
(s seOlsde dzr j TteOdzd dzdh ©  H Odzdz R o b fi) dzte
steOdz¥ steOYd(d: slstr o OrndljShkiktr sls

tcOL totsL dgj dzdets s fotsyj Mmfse WOLWOBBISSCd d + ¢
fpwiLd B Y HE fesj CIlsds &Bq B H j dzv Bd d wOC
l etsOdzOdzd L Jtetso Odz mtso toj Bpndddvep Ardhi@auBeH d ¢ d3f

ai3d € tots i j tDatal ipke, Data Mesh d d-~r 56 tcOded yJ ded v i toc
ddzls j ctcOydd f 1 S dzEOIsOyd tsdedz’ 3 § 8 O dzdas dzff dzd v
or wodzjdedgr n fHtetsBdzj 3 ftoj Hdztsy j dz f ®bAUEON, toj Od
fsLotsdvs hd2 Bl jHJdYIS! cGdsetshds2d j &SHJ
Bsdzd sstcd dzc O, CleDdf ©dedds GBdgd ¢ ¢ OL Odets, yYlsts ¢
OtcrndlsjSClsktc® tB@EMEdd OiiisH PE&EEO EMSstew jls
Mdzd ¥ 04 s Isjrdedyd mM&d?2 HBAG.

sdzs yjorj dnsistptOcOIlsd o dats ntcOdzd dzd H Odzdz" = ;

YdoOw OterndlsjClkztcO; 1 CHAWMDAISOYdsdads' j H Odeds’

Mironov AN., Kopylova YA.
Aspects of managing the architeture of corporate data
warehouses in digital transformation scenarios

Abstract: The article explores the challenges faced by corporate data warehouses in the
context of rapid digital transformation: the disconnection of architecture from real
business mguirements, the fragmentation of development and operation processes, as
well as the lack of feedback between design models and the facts of the IT environment.
Modern paradigms (Eveidriven Architecture, microservices, Data Lake, Data Mesh)
and their linitations in the absence of integration with operational data are analyzed. As
a tool for overcoming the identified problems, an approach implemented in the SILA
Union platform is proposed, which allows combining mlasiered business and IT
models with maitoring metrics, incidents and CI/CD data. It is shown that such a
Aliveo architecture ensures t h-enakingeandevance
reduces technical debt.

Key Words: Enterprise data warehouse; data architecture; living architecture;
operational data; SILA Union.

) sMsOdzso CO  tetse dzj ds'

Htsotej d3j dede’ | e OdzdL Oydd ofpy yohj fMils
B Mstets?2 yYydwWwictse ts2 lstGOdz,fr]Wtstsd3G)uq’q’, Cslstste
detso r - -t jrRhuj dzd 2 , dzts  d dMmMise j dzdese 5 j &
i tcOo dzjsded stc ©Is d o dz" dzd dz" o3q . M te O dzd dzd h
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f smistctsj dzdz" j§ COC mdtso © H dzw OdzOdzdIsd € d
ted M J ded 2, Eyd d MftcQodzwe lsmqw M Istej B9 O
ofmy otLtOMIOsN jj HOosdzjdedj Mts Miststctsdes
cfwweé: Volume, Velocity, Variety, Vera

] CoOoyjmlse | Mmdsodzr » 9" Lo B9, M Clst
By dzts 9" HJ dzd Is!

4 Ctstesmis YyomsslsO c6¢jdgj eOydd d (tsilstey
tcOL " . J1tdz "ddzgmlse s Mkh jMmMise zt h d an CBE talfdis tc C
Mftesj SIsqtetso Odzr Hdzv f jtedtsHdy MEBS2 L Oc ok
MdMmilsj &3 ( dz0O tfficeftelyy jiteh M sBT Ldz0 kttse dzj Hdzv dd

BdLdzgj M IstejBlzjls MtBrilsd2dss?2 BteOBSISSd o
ot d3q detfts toj Odzd L 2 Isfw  ugsteds2 I jj Aeciets @@ d i (

[ B Y d3: mts ¢ dzO fn dzts dmMmdzj Hiso Odzd ¥ | DC,
HisMisd ¢ dzj Is 175 L jslsOBO2Is ¢ 2025 G SH
BOMh sOBdictse Ols: Mw Gisted L tsdzls Odz! dzts, f SH
MtczCsztedtctso Odzgdzr n, IsOC d dzj Mis tadzelrisdgde d tc &
C BBtOBtSISC ] jlsOBO2Idz = tsBI ¥ B339 ;

1 OHY Yy desfyls! d HBMiskY{ dats fif lde'ts:y | s tc jsdf jd ded
ZO HOdzdzr | ©® SCtkzedztshizlstsydtsd WsttdOls, . |
HOdzdz" a3 di3sy jIs Hftcde jMmisd ¢ Hwwdgr 5 B Is€ Od
LIssd3 d3gdzs G d jdz' Gis tef ds@aigdsaddph © H Odzdz' = B ' dzd M
Eyy O slCOLBEMs2ydetsmisd d orfr S s2 HEST

t OL tetsL dzj dzdzts M Is ¢ md milsj d3: 9 ftesyjmmj

B d L ¢z Is d dzd CsBOdZH O tOL OB OIT 90, Is fn
9 dlIstcd dz H Odzdz" -~ , YomEtss zedgzs?2 j @ 1§ ddsi? d dB0af-
fecdotsHdls ¢ +WWjS¢lsk data sil os, CBGHO
HsmMiskzy dz@ ddzd dzj Mtseod3dd Misddzr M H Odzdz" d3d H

LiMisOtej oM dJ Omrndlsj SIslzter : Yyd dzstcOdzd L ts
fsMmistetsj dzdz" | fs SCdzommdui MSdd MnJ B3O
BOMh IsOBdJtelzs Ismw ) Emdzseo W n tetsmMisO ¢ 5dzc
gL d&3d dzydosmilsd Istcj B s Odzd 2 d fjtdrBHO ¢
l sLdzdCOjIs dgj sBrtsHd BsMIs! o fYJtyJnatH] €
sO¢Cdds €SOC Dat a L alrieen Archigettme (B Bih , Event

sOCdd SBELOLBA, fittjH GecOddL OydYy diq
Cttef steOlsdo dzsj RteOdzddzdh j HOdzdzr 7, -COC ¢
ZOdzHh OW IO, dzj GsMyjo0Ojls L Dtcisy BI-didr ud
Jdz tOMlsteC bt . )} esBdzj BO bkyj o6 d&O L
dqdzsj cwOydd d bktjekjls OwndlsjSlbtedtsects (
TteOdzd dzdh HOdzdz B o yYdWkseotsd &OdHh OWIsj

) eduddz § tetss dzj o'

L iMemistwisj d dsMls! CotefstcOlsdodsy & SO
Efkseo dw R yditese 2 IstOda¥ tstc dg@yygdds | tz ezt
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sd mdzdud MS dd3d ©GeteOdzd ud ded W d3d .  Odzj § O
dzj ¥ Ohdj o BMdtsej HJjGcwOHOYdd 1+ WW,jClsdo dzts
[smMizlsmMlsoedj jHddetsets YfSHARBHO ¢ Lk tcOse dzj
I 5 ddesedn e OdzdL Oydwin EkfteOo dzj dzd j
tc ORBEC OR 4 Hejsdp Cds'tsrb-f ts HBte[Q Ldgy jidz] I d3Cddzlad,  RBUj
jHddsets (ot stcOlsdodesets yYj delste® wslso j st
mMdzj Hize M j BE:
HzB dzdtcso Odzgd ¥ dzsedSd BBtOBBISSd HOdzade =
dzj Msc zOMts o O digsdndsddzmod Llzjtdlf tod H j dzj dzd 2 ;
CtodaW dzd S sz h dd3 dMmistsyded S ©d3 " dMmisd dadzr = "
slsikzlsmMlseads ftotsyj mMmtse o9 O0dzdHOydd d Mmj t
Clsd Mmddiflstsd3r ECOLTr 901l dz0O GlsmkzlsMmise
Data Governancd Mso sC 2 detsmisd § sdzdlilsd ¢, ftotsyJ HE
tcjokzdzdtoczs hdr EZftcOodzj dzdj HOdzdzr d©gd S OC Mls
[smzlshbeadzs?2 IstsySd MddemtesdzedL Oydd H Odzac
tcOBRE O tstcc Odzd iR uafodd MS Gdad 2 RS dzOH dz
S mMsB Mise j dzdzlz ® Ccd3OdzH Iz fsSHHJjteYCd
J dzdzr 2 YydSdz HOdzdz" =« MlsOdzse dIsmw dL 5dzd
dzd v, slso j Isfglindsjo dzdztxiin IsQ $ s lzGD d& @ats My Is - H G
rlss?, ©O ftd dLdjdzj dzed¥ s © BHdtsd
roar) Yssmdziumlsedw dzij OdzOdzdL dqtelzb Isfw
hOjls MdlskzOyds Ikils WOCIs, Ylsts M
toj N jdgddrd W daizO cfipebdrL € d dz©@ toj dzv y d ts dadh;
o MJteiHddzgy 2000 =~: NKeRwcdaicsh e(d2 0(0290)0. -
otsdzw dzd EMEtstewlils! BtOBBISSE c¢cetstew ydn é
sdz' Lkzjdgr = HOdzdz R f O Isd . {HdzOC 5
b Mdzsy desmis! YsHHjteySd yYJ dzsMmilsdesmisd:
stcj Bzt Is ddzoa OdzdH Oydd ddzd MmMdder tetsdzd L O
Msec zZOMseo Odzgd® d bWy dz &3 HdzW tslsdzOH G d
dsed lmikzlsMmMisoakjls jHJdOwW Ml &30
sLBsyd" &3 toj OdzdL Oyde Otendlsj Clskztodze n
Odkzse HOdgdzr R, GhkMdjydoOdd) ftsdmnityH
kmizlsMmsodj jHJdses OkndlsjChkttdset ft
stecOdzfL Oydwv o yOfmlsts slmkzkMmlsoakzjl Mmisc
Ol o Oz §f 'fteoL OddissH j2Mlsadw MmdMmlisj ds,
sydzd Ctso HOdzdz'r = d 1 IsOdzsdzdzlz® BsH j dz@
sts ftdotsHdls § MitdsOdkdsktz ik
zZsy dgv jIs MmMtsftctseotsy H | dad d t©OLeadlsdj.
ftosWweodw jIsmw oz ABzd' ISdBcdf®yz" = ddzW e OMmistct
OtendlsjClktodzs? CttsteHddzOYdd dzjotsL i3y dzts
fse &3 Misd &ssMmis: B yHE YOMIsW &3 =~ teOdzd dzd " H
stesdsj ktsets, OwndlkjSlkztcdy j Otelsj W OCIsr
sisOs Isfipw " d3y telsar dzd " > HOM ¢ Hfdjddzlacydexfdz! dalzg 1€
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CMf z2O0lsOydd. Clts MoawL Odes M Isjd3, yYbts C
sOfj odzgjHtejdzdwW, O LOIjd dzgj Y tSHH]jteY o C
Il sfzdzvtcdz | Otendlsj Cdhbst@dd] K O OHDRE B L
EventDriven Architecture (EB) o0 OCIsd o dzts o dzj HtgwW & Isfpw |
ZOH dzj ¥ OM jes EftceOodzj dedvw yOfmlsts EMkc ke dzw s
© Data Lake HOddz j MBtcOMmr 9 O sfmw o
fsdzdlsdS¢d C0Oyj Mmlse O, f tcj 8 tcfOf ©OdHis 5 oH Olladz
dzaj ftcdetsHdets] HdzZv OdeOdzdL © [ 5] ;
o EDA Mt aOsdemvwy jdgijyikz &JCtesmj o d O

1
1

frd B B Isd2, e fdzdOydw d ddalsj el &
WicOG d3j dzls Otcdats 2 .

dbtcndlsjClskzte®, HOYN] Mt ddoOw d&d Mt
EMisOtej o O] Is, j fmdzd ts dzO dzj s tetso 53 H O
ftesj Slsdiosd BizkroOoydd. 1 Efdsesdwih ¢l
cOL OB BISC d d tcOMY toj Hj dzy dzdats 2 slso j Isfls
OtendlsjClktedzs] EftcOodzj dzdj MlsOdetse dlsfw ¢ te

vsOCdds tsBteOL 53, sfdetso dzOW f tetsB dzj BBO  dz]
Mistets § l4ffiets B dzj BAY lsds Isteal), MstesdlsmMy t©OL esL dzj
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Panchenko E.A., Senan A.M.
Methods of monitoring cracks in structures of buildings and
structures

Abstract: The article discusses ways to monitor cracks in buildings and structures. In
the course of a comprehensive analysis of the scientific literature, modern methods of
monitoring cracks were identified, and the main advantages and disadvantages of each
of the building monitoring methods were presented. The relationship between the
geametric characteristics of cracks and the optimal way to control the dynamics of crack
opening was also established. The equipment that must be used for crack monitoring is
listed, depending on the level of accuracy and responsibility of the structure.

Key words: buildings survey, technical equipment, crgopening of cracks, crask
monitoring
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1dejddteLosdzveEls dL d3j tew Is! o Mislsdz § d
teso j dz ;
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GPS d GBS ckzHBdg@fadgz L z2jlsmMw Hdzw tsftej HJ
ssyj ¢ M or MsC 2 Istsydesfmls! & .

ltejddizzh jmMso O 6 jBBHjLdyjMEBsets d3jIstsH O

Imms¢ ow Issydesmis: @ ! 1 ®LCdtsizizvj j Isfy)  Is tizig dg® |
3 dzdzd 3§ Istets @ .

[ sSdze sMtetsydz 2 Btsdzd Is 5t d dzG : ]l sHRatSHJIs
MsmMissw ddwy Motstelzy j dd?2 dO ftslswy jddd Hdd

]l sL iy desfyls dL d3j toj dzd W Btsdz! h dn sB
Bsddlssteddzc © SCtelzfder = LHOdRBtsg. dqdaW tcOMistclz

1JHBMOISd e jtsHjLdyjMSEBets d3j IstH O:

1  8BRBHJdB@sMIs! 9 CoOdzdWduydtotse Odzgdzetsdz 1 |
GitsHjLdMls Hdzw o jHjdzdY dqLBItejdd?2 d O

Imms¢ ow Mistsd d3ts M Is - sBtStckzH O Oded v : ]
CGitHjLdyuiMSdr ddmstczdzjdges.so dBsckzls BT It |

1 dzd v dzd J odzj "dzedr W OCIktstotso : ] sSEBHdz |
fsodzdwils! dzO Itsydetsmils! dLd3jtej ded?2, i ilssd
f dzOdzd tetso Oded d dzOB dz® H J dzd 2 .

1 wWisnMddz steOLokzSCsots] d twOHdsdS Oyd ts dzdzt
LHOdd W R d fds ©ddass p Ged Wzg dzdzr | dzj tOL tclzh O h
Codzalstotsdzy, Clstster j ftsLotsdwels +WWjClsdo dats
Codemlstcz € yd 2. SOYHT 2 dL LIsdn Bj IsSHts9
ftej diskzh jMiso O d tetOdzd yj dzd ¥ .

Ldz! stcOL o kzC tso 5 s dgyaj tH s OXAlg o d W :

Ldz! stcOL 8 z€C tzy B o O d=BjMm s fhdets o Odzts dzO

MeCBsyYyOmissilsdz » LoabkCtseor 7 otsdzdz, Ctslstster
CGHO kdz stcOLo kS ftotsaHdl yYjtejL dBBOIs] te
Of ted d3j to, tsls Istej h d dg, fmMssls ddzd Htk
daz® f(ssLotsdzwjls sitejHjdzdls! dOdzdydy d

tej BN j Mise O:

11 QA ©, %

MsCOw Iksydsmls: : 1 LotV jls tB dZOtkzy d
MsCts?2 ©OLKjhOsh j2 Mftshmtse dsmlis! & .
et ftosddidtsojddj: uvd sttOLokC O
ddzr on- i3OIsj tod O dzO
OL tckzh O h d2 d3j IstsSH: 1 d stcjBlzjls O
| HEZj &322 S demlstezSC ydd.
sMisOIs¢ d:
dmd dstsmls sls MmMets2Mmlse BOIs j ted O dzO:
Is: mMw o LOsadmMddsMmisd tsls Isdf O dBOIs  tod
BrSHd®@sMIs! o  ®HC 5oy i js difizygj jdss(A dzts i
mJLszBOBBS By Jls felstcjBtsoOIls! MW e HO Of
soOkzdW e Oydw st jtcOsBLO: vtejBlzjIsmw
ddzlsj tef tej sOydd tjL kzdz sOIstse .
t OHd dzsC Oyd tsdzdets) tctfezipdzif H B9 Dfigf g d v :
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t OHd Bdzis ¢ Oy g cada® jO dzdsjs ) ( d dzd GjBtcOH Otcdz
dmMfsdz LEzjls tcOHdBoOtsdzdzr Hdzw dMmfdzj His9 Odad W
Slste Oy j dzdz j sls t©OLd&Jydy ° Mmhsjs d HJ
OdzOdzdL qiskzé kMW Hdzw ftejHj dzj dzd¥ d& &j Mt

ltojddszh j Mise O:

14 @Hslojjls CtsdelsOCIsO fm tsBi jCIlstsds: [ jIlstsH
sBfMdzj Hse Odzdw™Y BJ jCIstse BJjL dn OLtWEZ" j dzd"

I 5L BBsy desfls! wsBfdzj Hso Oded™w BBd P da8
Bskdlssteddzc O Bsd hdn § dsh Onj2 d Mmdsy dr o
vl sfftsB dztsfyls ¢ tsB dzOtclzy d & Ols fe®y jdd y dz

dmf sdz! L 59 Ols' MW HdzW or WodzjdadW daj Istsdz €t
Htezednrn 1 dzj d3gj dzlstso .

14 HBMISOISE

[cteOded Yy dzdzOV" cdzzB ddz0O ftetsdzd € dzetse j dzd W :
BtSdZJhd: Gz ddzOr ddzd o f dztslsder = dBOIsj ted O

Oo d Md di3tsfyls sls kfmdazssd@EkzlMtcp HIs! the B
dz,Odzo[uq’ &3 o dzOGd, LOGWLdz dgd?2 dadzd HlzG d A

g dzsy desfyls! ddalsj tef toj sOydd HOdzdzr = uvtej B
OdzOdzdL O § sdzlzyj dzdzr = H Odzdz" - .

Z 4 Misig20sud&d d Mmdmisj &3¥ KBsdzdlststeddec O L
d dzmilstclz d3j dzls " Hdzv tsyPdeffd 6 ts ffpjastsvedadyvy dzd 2
ftoj HSIso tcON j dad W Oo Oted 2 d tBd My J ud ddw
fsLodwels o toj Odz! desdyz otcj d3j ded Blsfmdzi ¥ o O
Hiczedj §OttOdijIster, Yl fsBsccOjls Motsjotej
f ted dzd BOIs 'd d3izjj s Bfzg theH .

[Mdesoeadzr | oadH'™ HOIYydS tse:

Obudsd fitejBinjddy T euBadstd HNBEI gt
MHodcec SCtdmlstckzSydd o t©OL dzd ydze ~ dz0O
ddzj dzd W L d3j dzj dzd?2 o cjtsd3ilstedd Istejh

udSsd HJ WSt dgQRdrdi d i Lndgetg R edls O wd 4 S te d3
c{OdzO Yybsts fsLeotsdwjls or wodzwils! dzOf te
Qo dzd o O Isfpw dzgO® o jtorndetsmisd ddzd o dziz|
BsHOIRNFIBE L 26 kMY H oY &sdd s sted dzg O
odzdwWlist dzO tOMmh dtcj ddy d mMydPsdjy c

I

cg GO

dz.

udSd oi@Oy syl bttso jdd o dkzOy dshls
dqdzd o dzzlsted CtsdemlstelzC ydd, Ylsts dstsy
d dmMCO Istejh dqdzstsBcOL 59 Odzd W .

dud MEdirMPAadEHs s dzOL jter dJdzd tflsd

StcdjdazjOdzdPL d® ¢ jdjlstedd SCodamistelzS yde

slstsydy j HOddz j] & Mfmisswdadd ke dd

o &
"B 28 BW S0 =g
Fo=sgT o 7%= 0v 0%
ﬁtﬁ{ﬁﬂq—'tﬁﬂslﬁﬁgﬁtﬁ

o9 @
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PSS EMmisdyj MCidujdzGieCdecfpd@edls Lo kS tser j o sdzdz
tcOLoadlsdd Istcj h d dg, Yybsts fwoLotdzwjls o7 we dz
sB dzOtelzy j dzgdw [ 1, M. 103].

Il dH "Mmidnidds s dzd Iststc d dzc O::

bolssBBOIsdL qtetso Odzdz" | mMdMmilsj " & sd3p dzPls tstc o
dzj MCsdzr ¢85 Isdftse HOLydSEse d B MfJjyde O
HOdzdz = . l sLotsdzwsls ff sdzzyOls! HOdzdz" | o
o jHtdRAz] ddy s ftjorhjddd fsttseso’ 7 L dzO

g dMmlsj d3r HdMls Odzy d ts didatsid ffsts dzis s dacf ldsts tor] jodg foOte
sjrdesdzsedd Hdzw fjtejHOYd HOdzdzr = M HOIY
sBd&zOydetsy rteOdzddzdn j. [BifMfjydoeaOsls HBMIsk!

g dMmlsj d3r o dH | & drOpfdsdr jLdizcfWls € Od3j ted 5 H dzw
Bsdzd Isste d dzg O MtsmilstsWw dzd W CtsdemlstelzC yd?2. [
Odz0dzd Isd yj M< d dzd d dzmis tc Iz d3j dzls © dzd H dzw 0o
dL d3j dzj dzd 2 .

) O¢ dz8 yg dzd §

10BdzE Hjdedy L O Istcjh dqdzOdsd do ! lstm Oez®Y Bz' Y
Omyjsb eiMmMfjuiddy BjL{BEipsEY ydf . . HElc
B IssHO dzOBdztE Hj dzdW L Qadfmdls tsls € tsdgl toj Is dz'
Istsydesmils d . stsd3B ddzd tctso Odzd § teOL dzd ydz' = d3d
fcdzdets]  sded d3zOdzedj MMmlstswdzgdw BI jJ SISO d
LOMdIsy. tJickdzed] Rt lstttcffHclso tcOIsd Is
MortcOdedIs! Y dLdeg dzsHWwWd, dhMftsd Lizehdd HO

s dMBS ddlsj tOlskzter
1. [exddo, [.1. [eBmMkZiHseOdd] dJifnmfr sBwkE? dinHEa
1987.1 2 6 4 .
2. stLOYJ S, 1.1. [sBifpdzjm@dedddzdd ffts sty Jsdaf]: k-
Il imhoOow hCHE&LZO8BM2004.
3. 0L Cddz R. ¢. [BMdzjHtsoOdzdy d idMmfr $Q@dedsv ) gt ts
200319 4 M.

4 . [ dHJdz] o, l . RrR. [ BMdzj Hise Odzd J Isd mdzd yd MEsG s
o] CsdzmMBtolfS YPH dIsOdz! dz" dz tc ji ZO dgB ts 63: EQyv (&8ss v
24 M.

49 jHJjdd¥Y BB OoltstcOn:

1 Odzyj deS flszH g dals, s kB OdMSCd?2 cetsfmkzHOteMmilse jdeder 2 Isj m desdztse d .,

4J dzOdz , € .OfdzH dH OIs Isj mdzd yud MEdn 2O Qe misis  falids 2 5 g O dAts U
dzde jtemdIlsjls, sttOMmdzsH Ote, t smdw
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urs 622. 24
SOLOdzyj 90 . [ .
vs i3 deMCd?2 ddznbkfmisted Odz dzr 2 Ekdzdoe jtefdlisjls, wus

sdzOMmlsjtedL Oydw HOdzdz' 7 s tjLIzdz IsC
BsHj dZzdticseo Oded M a &2y dz OHBY o O d dz

O s OuEOls: v fsMmowh jdz® C dzOMlsjtedL Oydd HOC
BsHj Zfese OdzdY G jsdj RO0ddUjMSdE § OttOdj stetsso
1 Of OHdes?2 wdedied. | ©OBGl) of §sddzsj des § shlsts
oMMt 20 Isjfdeftesc § ZOMAPEEBEHdE §SHESH

CdHEOo dzdUj MSEBEE ©OLE 90 § ZOMO, Mistrdess
ToH] (shlses]ddy &sHjdd othisodOs ddo Odd M
f sHB(tc0Oddf! SftjHjddd j LOsdhmddsmisd Hc
f OOBjIstiE®BE OF o' Hjdzj dede’ B B 2 Odeduj MSda WO
fsdzzyj d Ctttejdvydsdde j L OodmdBshlsd Bhtj H
CEOHd ) delstse dzOftewy j ded?2 ©ls o j dedudde 1 &zOMmlsso ¢
sdzv yjor j fEdidi: ~ Odzd € O, sfo tsj dad S o Oxyd
Cdyds jtedL OydY HOMdr 7, BdBddslsjCO ¢jsdjroddy

Kazantseva A.M.,
Clustering of data based on the results of geomechanical modeling
for well development tasks

Abstract: The article is devoted to clusterization of data obtained by modeling
geomecharial parameters at one of the deposits in Western Siberiarfitie presents

the construction of a 1D geomechanical model, the technology of constructing hydraulic
fracturing designs using the classical approach, and the library of elastic properties.
During the construction of the model, missing data and curves were restored, and
certain dependencies were selected to calculate the necessary parameters. Within the
framework of the identified mechanical facies of the rocks of the section, correlation
depenences of the average values of elastic properties and stress gradients on the
reservoir pressure are obtained.

Key words: geomechanics, well development, modeling, data clustering, library of
geomechanical properties.

Il dzOmlsswh d2 dtsd3j dzlds © c(dH @5 tc OV stedzWoj ISz O
B3J ssH 53 dqdzls j deimd W d S Oydd HtsB ™ yd z G dzj o1
dzdL S s tetsdzed yoJ 3" n Codzdzj Csstetso  wWodzv j Isfyw

sBd M jud ddw 1 Cdtsdddyd MEs2 L ¥WJClsde dzsils

Il Ists 34 otjdw, 1t} dOwWHLE sttt iply tsds
tedmMCd fGtotste!d OcOL MY M j dzdz” § L sdz Yls &
ftcdotsHdIs ¢ dzj stf Isd B3O dz! dats 2 tcOB BIsj mco
Bgded B3dL Oydd kOSdr ttdmMise wodw jlsfmw B
sB sMdzets o Odzdz" = HdL O2 dztso 111, tisticLr eptOdzW & N (
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dzj 1 § dzOIs j dz' dz' j L tsdgf d ) s ts N d otcj d
ILWWJClsdodetsMmis! tOBSIsT MSC o Oy dder

1 s ftedyddal stsG 5, Yylsts dzOdetsdzr hd2 9 ¢«
CdHieBtOL 6" 9 O f zOMls O o dgtsmw Is Zftclze dJ
CeL W Wduydjdzs 1 E2O0OMMBsdzO) dzff?2 ce®BtY dzl€ s dzazl
L OH OYOo dB3d dzd ZOdzd L Oydd tcd M¢ tso Mo tsH dIs M
Hisistse jtocdesMisd {Isdr  OtcOd3j Istetso .

o tcOBE OR H O dzdzts 2 tcOB SIS o' f sdzdzj dzts

sdj R Oded Yj M 5¢ s BsH j dzd tets o Oded ™ H dzw
ISBtsfr]dzisaOdzdztSS) s OBdYd yef K Bafprzd g2 Mise d
f StESH .

[ dzv  f smistesj dzgdw COyj Mmlso j dedes?2 G jtsd3j = O
f sdzdzOw CsdzH d yd tsdzdzOW fMr SH dZOW d dzW tstc 3O
ts Is dzts fiff &s7Q)w

HlsOdzH Otelsdz’ 2 St dzj S M
(1 dzjBjlsdectdsd v, twWOHdESOCIsdoadz 2 COteslsOy, §CO0Oo

t Ofmh dtoj deder 2 @ CtsdiBf dzj €M | Ru: M tstetsMmisd
osdzdz (dsz), otsdzdztse s OCEkmMsdyui Med2 € Ot
CtedL Bdzls Odz! dzls G 15 @quwxgwqun, ff dztsAsogztstdy |
HAOM®R] ste® HC e fkdedz’ Sdn § desmMSsMswa ( f ot
FMI;

1 d sdspEasdd uj M¢dJd dmfdzy Hse Odzd v (1UR)
ftosHtsdzy dIsj dz detsfls! BRtojdzedWw, ojf BERtotso t5¢
tcOMatsH 1t , dzsdi3ddzOdz' dz" 2 HdOdgJ ste, GCOL BME

Il ztecsor j MmMtsB' IsEMOH L @PlsW f & dztsfif j dzd W , or
f &zOMmls O;

d
¢ ] Rt H dzw dzd Is ts
)
Q

SJtedzso j dmMmdzi Hise Odag WS sflgfdz' Stc O g &
Hd dZ20Bd yj MSdr d MisOlsduyujiMédrs MEstosMmisdz -
Rfr]fr]dzJHtsaOdzq’W XLOT, LOT, d&dded, it ? .
sOyjMmseats fjteodydsr =« HOdzdzr = o dzdw jIs daC

fdsetsy dzd 2 d, COC Mmdzj HMmlsodj, &ZzO HBMIso
syd tej H! , stey Bz sqw COydmlse jdedzr § L Od3d te”
iddzls j tco Odz! detsj otoj AW ff to & BdjdglD) tcw Odixdz'dats j B
ftctsB j GO f s 4tcd ydats? o B dzdz" ¥ O BBQ HiYE Is dzts
COtetslsOsinzso dzf = d3d SSBH SO cdtWdLrdyd M dn
(LR"), HOENdn ddat stedBOYde® 5 & nOdedyd M< d

ltodsfifstetsjdedy 11 4 ff toJ OdzdL s Odz" MMmdzj H

uBtstc d OdzOdzdL HOdzdz' = | RH, or Btstc tstf tst
dzj HstNf M j 2 d deW stedsOydd;

b dzOdzdL Cjtodetsor 7 dMimdzj Hiso Odzd 2, - sMists
fosydzsmisdzr = Mo ts2Mmilse ;

¢ dzO dzd L H Odzdz' = ] UR, ftoctseo J H ] dzdz' = 111
ddev ste 3Oy d ;
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Yjls estedzsets d fstsotsets HOo dzj dzd 2 ;
u;B i tctsW-iff ddfp Y dzteffj lsdzc®s Mo ts2 Mise ;

O tow 3 § dzdz" = MtsMmistsw dzd 2 ;

stetsj dad j BsH | dzj 2 %D@ﬁ@%m%@&ﬁQGMEBQ
or 3 hOetsd3 dii3sH j dzdtetseo Odedw B'"™ dz L6 OMY
" fstotsH. l Jtelsd ¢ Odz! dats § zOf tew 3 § dzd J
| dzd § ) tOmMmMudlsr e OzsMy dzsBges B iz  BE
tcdtctso Odad W L dzOy 4 dzd 2 f dztsls dztsfiyls dzts G ts
COfsdzv ydj2 HB Efml:w. {(0Myujk GGt
dzJLlsaOdzO[JdZ, HOdzgdz" = | RY, M ftsmdzj HIzE
teso f dzOMmlstsotsegts H Qo dzj dzd W .

dZJJ o " § t5dzdzH dfff2O i3de @iy ds= d MisOlsd yy
flse . ) jt6j R SH sls Hd zO®Rd i MS dn (
JMBamemw 2O fdtse | Ctstotcj dzv yd tsdadz
OdzOdzdL O tojL zdz! IsOIstse zOB stc Ols stc dz" -
dis' , ubt fod"f ddjuaidagy ottds fippdsiplsd »  df dzls
Okdy MSddz MmMoats2Mmilseo Odz H dzw ofmjn s d
so jlsmMlsodd M tBh j2 Cttetej dzvw ydJ 2.

v or HjdzjdadV &BjROdeduiMSde Woyd2
sdzdzj dz20 € &zOMmiIsjtedL Oydw 4§ tclz cddCrdzd i ® ts 2
z

dz

%Oo
S3
73

rOo TO T G@
THEISO OINROT
(73

SPrF1IIrFa
=
()

@

&z sOltss ¢ dzOMisjtedL Oydd d 5 M tshls
JHBO Odzd?2 BT dzd o r2Hcildzj dz@r 3 -~ OdesW Oyd d

1 sdzj Hded 3 h O s e sl EOeddy MIS2 &GsHJ
Br dz wOfmydls d&dded dzOdz' detsects  BOCMHd BOdz dzts
J G Ans o j COdzd B tots o tsydats 2 ddzW sted3Oydd
CtedL Sdzls Odz! detsc s 2O tow 3 j ded W gPsd L so
HOodzj dzgdj L OCterIsdw Istejh ddz .

vOCddz tBOL 53, ) C OR jdnjlstadij r» @dzed 17 §izh &
BsHj dzd tetso Odad W B dzd f sdzlz yJ dzr dzj f toj tor ©
Zlaes d » Mo ts2Mlse d did ded B3O dz! detscts G tsted L ts5dzls

l sz yj deder | dzi ftojter ode" § fesWddzd 2§tk
fsLodVéls HjlOd dts GROEOCIKkjtdLso Ols!  t
dssksecdyj MStsets sy zOMisS O.

1 © smdzse Odzd d dzj f toj tor o dz' n C@®dgd r -
OMftej Hj dzj dzgdV o jdzduddz ftezedn Mot flse
BjnOddyjmMSs?2 WOydd cted 7 fsEsH. 16 b
OffesC md BOYJW (sMmted Hdzj dzd J ) dzj § 64 67 o dz

oFg o
S T
A L T v

Wizdz2S yde m JHJdeMmIse j dzdze” o3 L dzOogyd ~jdiodus & dzw
W Oy @102

it JLEzd IsOIsT OQdzOdzdL © HJdOGtOMd3 o 9 dHJ
Mo ts2 Mise d BB3d dzd 3O dz' dzts G s Gtsted L Sdzls Odz! dzts
ftcd HMMsOodzj dz@ o IsOBAZdyy 1.

vsOBdZdyo 1.
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dtojHdzdj L dzOyjdedWw Hdzw or Hjdzjdedgr = 5] - Odzes W O
ldzOﬁJJ:Odzq’u st WWdyf sHE| {1 Of tew y j§ ] 6OHdJ
woydd 1 ZOMME 5 dze @ 1 fnd dzOf tew 3 j
ftedow L ¢ 4 Mmd Ols a3/ 3
dzd Is s dzts
X1 bdzj o tots 0.205 4.179 5815.98 0.14
O to G d dzdd 0.227 3.995 6100.99 0.147
| dzd dzO 0.238 3.744 6043.75 0.149
1 j MyOdz 0.215 3.861 578334 Grad_PP+0.073
7
i dzts Is dz' 0.243 5.112 6288.61 0.148
X2 ¢ tcc d dzdz 0.257 4.106 7266.90 0.219
¢ o ¢ d dzdzd 0.194 3.102 6119.93 0.139
| dzd dzO 0.230 3.656 6599.12 0.147
1 j qyOdz 0.188 4.274 6008.69 0.454*Grad_PP
+0.0036
] dzts Is dz' 0.158 4.456 5897.91 0.128
X3 bdzj o tots 0.238 4.171 6941.42 0.144
o te ¢ d dzdz 0.241 4.005 7046.61 0.13
] dzd dzO 0.239 3.608 6829.39 0.151
l § MyOdz 0.217 4.256 6731.44 0.0025*Grad_P
P+0.0351
1 dzts Is dz' 0.219 4.957 6912.10 0.131
L G 5dz! 0.183 3.413 6637.22 0.095

] tso'v Ustodz j OOz L © HJOcttOdd3 tOMmY toj H
mMdzjnkehdj or atsH T :

- Eftekzed g Mo ts2 Mise O d ZzOf oW 3 § ded W [
odzzlsted i &zOMIsseoa " n G dzddzedMmisr = Blsdzsy j dzgd?2 (
oJdzdyddz s f dztsh OH (], Mo w L Odzdzlz © fn dL d3d
ftesyJ MMj] t©OLttOBISE d;

- Eftwckzedy mMos2MmMlsea ® d dzOf tow 3 § ded W i dz
9" Hjtey Odegdzr = R~ OKOCIsjtc d dBsclkzls Brils: fdf

l sdzyj dedz' | 1sSOCdd3 BBLOLBAER Mtcj Hd2dj o,
GtIeOHdJ dzlstso dzOff oW 3 J dzd 2 MmMtse dzd Mis dets Is /M H (
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HOdzdz" = t RJ R d GCOHd,j dzsO f dzOMmlstsosEts H(
11

]

1@ f zOdzd tclz j o' = ¢ sfme tsj dad © 9 jtlsd S O
4t datsy Bd@izdzygtc f OOz Istetso f st st dz
dqdzhndo dHEZOdz! detse s teOMyYjIsO HtejHO Otedlsj dz' dz
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fjbtesWdLduimMedr LOoadMmMddsMmisj 2  dMFOBAEORU s Odzd j
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CdHtestOL e 90 f ZzOMIsO ¢ OC¢ B IstsH ojtedWdeoydd
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sOLOd , (smidv

1d BBrSHdd@sMIs! t©OLtOBESISCd f tetse tcO

OHABBJdzed BB Odef* tcOBSIST MOdzsSdzO H dzW
¢ dzdets s Ogylg§ ®Is+ v f sfmeowh jdzO ftecsBdzj d@zgy ©OolstsdizZOIsdL
ftesyd Mmtse o &Odz" » o HY tod Wbl ©d dztsaP] dfdfterd d3d de
Cdzd j dzlsts o d OH®BJ dzd MIstc OIs 56 O BOMMOY dzts G s

t OMMdiz@dstdfro A tetsBdzj 3" © OBl MOZsdzO d § tSH~A
Ctod3f ! sIsjtedsr 7 Ijodsdzsed?2. RHJl OdOdzdL € dzt
BdL dzaj MO, 9 C dzs QA ts dedz@Aed@ o dzj dZ@MI0 Mg @iy f d3fg O ddd J
wddzOdzhmse z& ddzls j ctcOyds . 1 toj H dsag da® ] hOjteRfMs j 6
shdzts o § mMtso toj d3j dedz" n sj rdzatsdztse d 2, (0] IsOC X J
9 C dzs yow LOMNdklz fjtehtcdOdz dzr = H Odzdz" n d fmls
it dOdzdL Oydw ftetsj SISO fLoatsdzdls fsor mMdls: LWW g
COyjMmMsots szt g o @dadgw j Gzdzd g Gz ftcdB " dz LO M
BdL dzj MO.

szt yjor j WrB&Qzsy jdedd, BOMMOY dz" 2, MOdzsde,
oMy dMOdedj ,. MY j ydodzdmls)

Ganiev AA.

The need to develop a softwhere tool for the administration of the
salon for newborns

Abstract: The article is devoted to the problem of automation of internal and external
processes in small enterprises using the example of creating a web application for
clients and the administrator of a massage salon for newborns. The problems in the
work of the salon and approaches to their solution using computer technology are
considered. Key aspects of business digitalization are being analyzed, including online
recording, schedule management, CGRBystem, and financial integration. The
architecture othe software solution based on modern technologies is proposed, as well
as regulatory requirements, including personal data protection and medical massage
standards, are taken into account. The implementation of the project will increase the
efficiency ofthe salon, improve the quality of customer service and increase profits by
scaling the business.

Keywords: WEB application, massage, salon, automation, cleanliness, schedule,
specialist
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it j h dzts 2 ydWttsedL Oydd, Bsclkzls ddse

136

2,
dzd
sq


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

BdLagsH)dz d yJ mMmr d bOCdHB BBHEOL B
dMmistsyded ¢ d o' to ¢d, dzd B s-3BLHQ diz' dzd 82O B 5
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mMkzr sy ddzdw, 0] ls®§>|cj tcj cdzdtelz j Is dzdfrtc O 0 d
stce Odzts 9 EmMf sCOdoe O] Is dzj tco dzlz mMdMmlsj is3kz
COtediisdzd ydese s tOLodIlsdw tojBj dz€ O. 1 Jd 8BRS

S
)

tcts
z u

BOMMOY O @y jls ddijls! SetOded U ded™  d dzd
ftose tcOdzA3" BOMMOY O BOMMOY dz' » MO dzts dzO n
tcOL tcOB OlIs™ 9 Ols! fmw 9 Mottt Mtstslse jlsMmiso
BJ LY OMdzesmisd, d ftod ftcOoaddzt desds f ted d
LHBtBo ! W BOdj d Csets §OyYdj dzs O, 51 lstdil

#lsOdzH OtelsT fJtoj HsMISOO dzj dzgdwWv EkMmdzEe  sSH 6 C

o ftdjh jjdedjvded L OfptsHH jtey JdoOfjIlsmw of MsC

dmMfsdz? LEzj B ] BOMEZO dif sOdzdzj tcc j dzdz"

B4 SBHT, ftoddj dvj i3" § o fwOSkdty, v
LWWJSClsdoedzr d3q .

dzd ydats § ftedmizlsmise dj tetsHdIsj dzj 2 o s )
ftesyj Mt dOydusisdz! dets EStejfdvjls HBeojtd]
BJ LS OMdasmisd ;

f sHictsB dzOW tslsyj Isdetsfyls d §twmds dzgdv M1
ftesyj HEtcOdZ d tjedmlstcOydw o ) EkZtcdzOdzO~R .

slsmizlsMlsed] ByjteiHJ2, oL B dshis! or
EHtsBMIsots HBo j toditc sty jtHiztcedmss d d3F d3

tej G zdzv tocdats ftser h jded 4 CoOdzdW d<C Oyd ¢
My jydodzdL dtctseo Odzgdzr = S kZteMmO~R ;

ftosLtcOyde 2 kEZydl ftojHSMIsOs dzv j 3" = Lk Mmdzkz

IMmd fitejydmdzj dedetsy dzj 9 5L dztsy dets fmH j dzOIs!
sf jteOyd?2, dzj 5B m SH d d3tstf tc tf ko dz P dEO dzdd d tasStfotd)lst
Istc j B ts9 Odad W ¢ M jydodzdL dtctse Odzdzets B3Iz it
t OmMifdislstcd d3 ttOBtslskz IstcOHdydtsdader = ¢ BB3OMMC
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1) 1 tetsB dzff O dzO Offyj O dzf
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4dzq’4 cOMf dMOdzdw OHKBJdzd lstcOIststotsds
Odzj o pGj)H daBBtsy jIs ftedoe j Misd ¢ thdss O
Msodw MotBBHMSEE otcj d3j dad .
dzdtetso Odzedj tOBtSlIs' dz2O0 HddzdIsj dz' dzr |J
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6) 4 dzsy desfyils d d dzd slsmizlsmilse dj Zyd IsO
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7)) ddztsy dztsfyls d d dzd slsmizlsmilse d 4§ Zyd Is
B3] HsBSteclzH 59 Odzed v .
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Wduydd dzls EZHJ ey Oded W G- dzlstse Iz dzlz ybh
jdedj SodzdyjMmMlse =®R0®WIsdzj dz L Of dMmj 2 daC
dudddy SCStdzduyimlse O dser n Cddj dzlstse
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Eliseev A.V., Kamenyar M.E.
Dynamics of mechanical oscillatory systems in the development of
methodological foundations of thermomechanidaanalogies

Abstract: The subject of the research is neuromechanical analogies between the
structural and functional properties of mechanical oscillatory systems (lever
connections, unilateral interactions, etc.) and neural network models for creatiidy hyb
systems combining physical laws and machine learning algorithms. The goal is to
develop a methodological framework for integrating mechanics and Al, ensuring load
adaptation, energy efficiency, and reliability through the synthesis of physical and
algarithmic principles. Analogies cover the elementary base, structural schemes, and
equivalent transformations, demonstrating pronounced connections between mechanical
systems and neural networks. The results point to promising areas: the development of
intelligent systems for dynamic control and the creation of neural networks with signs
of mechanical vibrations.

Key words: Mechanical oscillatory systems, dynamic states, adaptive control, structural
and functional analysis, nenetaining connections, neuradtworks
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Gumbatov EE.
A method for constructing curves of relative phase permeability
in the modeling of water and gas effects in conditions of limited
initial data

Abstract: The article is devoted to the method of constructing relative phase
permeability (RPP)curves when modeling watgas stimulation on the reservoir
(WGS), based on basic curves, without taking into account the WGS effect. The article
considers the construction of RPP taking into account hysteresis and miscible
displacement and without takitigem into account, for a purely thrpbase modellThe

article also discusses the modelingR®P using correlations and their selection using
autoadaptation in the tNavigator simulator. All calculations in the work were performed
in the absence of labdoay data from the core study experiment of oil displacement by
gas.

Keywords: RPP - relative phase permeabilitie8/GS - watergas stimulation on the
reservoir MS - miscible displacemenRPP hysteresis.
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Gulyaev V.N.
Features of application of flowdeflecting technologies of physico
chemical methods of increasing oil recovery

Abstract: The article examines flowliverting technologies within the fraawork of
physicochemical methods for enhancing oil recovery. Criteria for selecting technologies
and reservoir parameters for the application of various compositions are presented. The
conditions for performing treatments at different stages of field dpuent are
described. The ecological aspects of technology application are analyzed.
Recommendations for the scope of application and limitations of method effectiveness
are outlined.

Key words: Physicochemical methods of enhanced oil recovery, -toxrdon
technologies, injectivity, permeability, porosity, formation thickness.
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detso Odzr dz20 Jdedetso Oydtsdeder = f sSHRtSH OR
Hyj2Mlseadjdz 9" MsCts?2 Isj d&3f j cOlskzter .
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EW225R tcj Cd3j dgH 2 j Isyw Hdzv T3 5z0 finds,ts 9
gthBdZdHOJCBISfUISCf HiS 6510d312,1, ¢ o ted{fy E3H0MLsds M B
| Mizls.

Sixell dMmff tsd datdzfij B&JG W 1d3tf tfd ff dgtts dzd Yy O, dBts iy ls «
3, fl. 117
I MoKz sBtcOL EZE hdj: | jsfOde [ s
] Jdzj sBtcOLEZE h d2-[ Msfpls@a yOJjtsfh®dzh JtesS d d3
tod B34 ded issMisd §it8 2 d3ty) datslfn Isdte S(ARAJOYCO § ds I ls d 4 &
SHHjteyOdedd or" MsCts2 dnjriaf OQfs@oEaizR s tsdid s

tdStsd3d dzH 2 j s oK ddYj) BisB § &3 L Of OMmMisd3 ot
fnls S lskztets?2 d dBROdzts2 4408 dofzdgd ilstsmls+ 8 (75

[ dzv G j dzj sBtcOL s ¢gHC Qg 0o fdcsa fdz2®]j dzd |
zZOG dzj sOIsj dz dz@ = MSC o Oy ddzOrd3 MS tsedstfwdzj dk jind@dzr Io
Odzdydd 3 1A (HB 20%), d Mdzd ddalsj teo
tcOL tcOBOIs™ 9 Y BB E e §f PpiHsMwy o Mot YJ tej H
MowL Odzdzr 5 M toj Ocdtekzs h dd3d MS o O d dzO dzd .

1 Odzd ud 4§ 1sA (HB 20 %) dZzO tsBtcOBOIs™ 9 O
o SH tsdzts i dastedals @ tstics[L o sdzv jIs Ed3j dz' h dIs! dzj § to
otsH' ftsfMmdzj 5B tcOBLEs Chypfyyldsj mydediisicyddzgts?? W d dz-
9 Ltsdzk 1sA d tsBtcOLtsoOdzd¥ G jdzj ots?2 c¢cftetss

( Mdzd o HtesyjmMmj fGtoese jHjddw OBl 5B
n dzj o sL sy des il & f z@Ups g SBOY @30 M O O!1
tetsMisO HOodzj dzgd W zBiedgel Sl tzH Ispls zdzlz 8 M C &
mMtsmisOo O.

(fMdzd ‘s dzgj BB iMfjiydeOjls dzgj sB R tSH J BG
Ctsdzyj dzlstcOy(d OClkdoedzr = 9jh jMmlse, SH dzOC t
dB3d dzd 3@ dz HAf ZMilsd Bse s EZtctse dav .

lted tjLSBdB3 kZojdzduyjddd HOodzj dzdw ( BtsC
LdzZOyjdedw) LOCOYSkE MomMlsOea O ftoj SO O s,
LOSCOyYS ke Ijrmrdzduyd MEs2 oBHT Hts Isjnr 1 Sto,
Ftoctso dzw, MtsMmils O dzwlsih jlds HdE)o dejtsddefjvj oltDH SO SH

§O>1HOW Isj n dztsdztse d W ~nOtcOCIsjtedL zj Ismyw
JSldedzr » f dzZOMmlsser 7 Meat2Mmise .
jdzj sBtcOLEZshd] d2O tmdesej 1 ¢¢ d da &
- s
G

g
g
0,17.

HWIs H dzw MdzOB 5 d fMted H dz] ftcSH Iz
sotcj d3gj dedets?2 dL sdzv ydd.
[ MOKSjslz] sBtcOL EZs h dj MdMmilsj d3 d dr d&BH
Ltsdzgy or MsC 5?2 dzgj sHdzStesH dzgsMisd W ddzt steOyd =t
C Blzdz' Md sdzdz” § o Kl ddzL iyfdssiziezy M d Mis§ 3
Hdzw fjdzj SIsdodese s oatsLHj2Msadw o tOLBBBMNY
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J&®BGJ¢JBBw0LE®@mmBUdWJ Is jifaf Mls § o3’ t
o jteRB " Mistezs ddzd EftcOodw j Bz dL tsdzw yd¢
{f ombo
1 cOo ddz! dgr 2 o' BiSte Isd n dzsdzs e d d ts ) dats ¢

ls;--dzisdzlchfu;anc{ f OtcOd3j Istetso fi3 ,f Offc. O d4j Us4c C

1 Oy dzr &5 ¥ OC Is s testd® MObdgs@s 9 fijw2 it j H '

ltod LOQOucfaGdzc{c{ tcOB sYdn OGJ dzlsts o fts
B esftedvisdw izd, or fsdzdgw j di3" &3 fted BT
daj Wilswdgr 7 3] Milststotsy H j dad 2

[MdzOf j dzd 4 dzOG dzj IsQOIls j dz dz" ~ NS o Oy
ftcj HBlsoatcOh O h ddsd dL dzdeo o tHE" oadL dAOdz®fiplsiA
OotSHBSOBHO (HEBftsdzdedIlsj dz' dats?2 . L OHeadY S 52 d dzd

RMfsdzr LsoaOdzedj] dMftcOo desets 6 Jted3j Isd ydatse
MdMmMlsj i30r Y sHeBlssaCd d L.OCOyYydo OdzedwY OB

[BiMy jyujdedj dzOH Y des?2 dLBdZzY" ydd o tsH sdzts
sls f sefwHA = f ZOMmistso

) shsCssS dsdvshdj kjndsdtedd HEBSOL Oc
Mtsotej d3j dadets?2 dzj WiIsjHBB" Yy, Bt j dadets dzO
sBi jCIOR Mt Misy ds? cjsdscdj2. RAE GG
ftodd3j dzj dzddy o Mistsiso j IslcaOdE) Is o d3q dzOffrstisoe!
zo j dzd ydls: Cs1 WWdydjdels dLoedzj yj degdvw daj W Is

HB '™ Yyd.

dBsotej d3f dedz" § ~dBdUIMEd) SoBISLJYdd ft
LOHOYd dqLtsdz"ydd Ltsdz sSBotsHAz dzgdW, 4 tej t6C
SRo0OIO f &ZzZOMISO o' tOBBISE B2 .

l1jmEIsdor HOdz' dgj 2h jets tOLoadIsdw L OC dz
fsHatSHtSO & MddelsjL kz tjOcjdalstse d ydWtte
OHOfIsdodzse 5 EZfte@odzj dzgdWw Jtetsyd MMOBBd dzO

s MBS dzdlsj teOlskzter

1. ¢ dzls z dzdsdzO A ofd dfgdsud MCdJ OMY J ¢ Isf i disfjv~ detsjddEGdtRls Hix
dbdzszdzd dz©@ [ . s.4. s/zlohmdlagdw lo ddasj toj Mi@BOL.EMmlsts2 yc
T 97w, 3344
2 . Cftso R. . Il sl asdyeshdy Ijrndtsdatedd ¢
tsmimdd d L O twkejytsd / CHtse R!IY. ,dMmeds 866 Oded!?
2016.7 ~ 1421 o . 'I'&BID.G
3. 1JBYtse A doEiugmCY gL O, fteddijdzvy 3" n 9
L WWJ lecfadzisfnlsq’ dr dMfsd L#a0dedy M8 d BOLztpdzg ez B = «
5.1 1 OtcOdzse ¢ . 1 ., | wseHyjded . ¢ .2J0.MF2. / 174 W ls. .1 1y
49 jHJddw BB OolsttOn:
Jedwjes COdHJHOIs Isd nded yd MEdn zok ¢, HisYJ dals, 9 4JHEMJ2
dqazn EmMisted Odz! dzr 2 Ekdzedo j emdlisy Is, ve d3j dz0 , t sfmdw

o te] deS.ts, tMldlzr j dzls, dBOcdMmisteOdals, v d3i dzmC ¢ 2 ¢ el tcd Odz' dzr
Gulyaev V.N, Candidate of Technical Sciences, Associate Professor Leading Researcher, Tyumen Industrial
University, Tyumen, Russia

Serenko R.A.Student, master's student, Tyumen Industrial University, Tyumen, Russia
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v $28.1

zdoyse [ EBo0O [ k!
vsdAatss jO0dMd?2 eMkzHnOmise jdedzr 2 Edzdo jtemdlsjls,

uBBotej g dzdz" J Isjmdzsdzsedd Y BSHGEBIStSY
Mstsydz" = o9tsH © MOBOtso MEBA

Is Oyyd'mis ¢ © Mmlstsydzr = otH: datser j IsjdzH j dzyd
s¢ O Missydzr »  Ceactoy  cwsadzzvdg lslfnw ¢ O dzdzy o3 1 ¢
f Omdatsmis d , fsmMisd Ck ts dzO fsLotsdzv jIs
slso tcOIsd Is dn LOGtew L dzj dad § - #J GSH dgW
dzs ydesdedz § MHoadaed, slsCter o0 h dj deso’ § @
r. 1 Otets HijsadrjsHise '] 1 ik BRtdasets Isjnoc
sdedz" | BB stsHT BydmlsScd MmMstsyder = oaH k>
ddidd f tesB dzj BBO 3] . RA3j dzdes st sz o 5L
4 dzdz" | fsdwisdjd3 " Is 8 gzl Ot.d d {f sy m tsasrdzt
thsaOdzf ZO tojhjddj OClkzOdz dzr = oBfftots:
Hiwdydl d dzjsBatHBEMIs! SOUj Mise | dzdz
d szofw d ©OLd&dydy » BlstcOMmdzj 2 1 € Bdats R
o HiWtgKtsal o desfylsd MdMisj &3 o HEBMAOB N | dac
t smfmdd, Yyofmlsdzsmilsd o [ Odz! dzj o sflssydesdz to
9 SHSL OB Ste.

sdzs yjor j Misksad:j otH', &~ O0ded uj-hmq kdud MY\,
Bdsdzcedyu MSdd i GGyddsdd, skhists?2ddSd,

456 dZOMdzs HOdzdzr d3 | SMkH OteMmise j dzdetse 5 9 Bt
LOBdiOj d3ts 2 9 SHT fn s FRIS@a0dzw g3t dzdixfCitidid 2040
BZ3j Istctso . lted {1 Istsd3 BBdzj j f tsdztse d dz ( 51 %)
ftej mdzr § otH", ©GhlsOd df j GBIl L jteddd fded
BsteMCddBd o sH O] .

]l sHBfBdzr LsoaOdzedj © MmMOBOttoaMEBd SOy
tej Mztefmr OCIsdodes dMftsdz' L ¥ Isfipw HdzW o BHB

ftesd3r hdzj dzdzr = d IstcOdeyf stelsdz" » JtojHftedwls
fsistej Bdlsy dzv &3d W o dztzsifyfisy  ff to-SHEIRIRIANADSE! dats
~sLw2fMmlse 5. dtoj H slstc OMmdzj 2 ftesd3r n
L dzjg S stetst dzgj e Isd & O, f slstcj Bdzw s h QW H S
dmfsdz' L 2 ddsets ftotsdy™ h dzj dedzr 3 Mg € Is s t6 ts 3.
Mstsydzr = otH uvjnrnddSd d Isjsqyditdets afd dnlsasmyldzr &
ftcl HYf BdzOG OF Is:

* R dzdzs o Oy d tsdzdz’ j§ d3d IstsH T sydmils¢ d: R fr
IS n dzsdzs e d 2 , sO¢ dn ¢ O¢ d3d d3B tc O dzdzO W W
1 dzj Slstesaddzd yg M OV tsydmss O, fsLotsdzv jIs
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My jSist L OGtewW L dzd Is j dzjdZO,fnIs doss dzedy O W O teddgOtytg to ¢
ftcoj f OcOIlsr, Cwlstster J tcOdzjj dzgj §8@HHO8 Odzd fr
[d Yd delsteOdzd L 50 Odzdz" § mdmlisg &3 sydmiss d
Ctozfdr » yYJ dzlstcOdzdL s Odzgdzr =« tsydmisdzr = Mt
Hy YyJ delstcOdzd L ts9 Odzdz | md filsii 3" &z M lIsQudg@plsdkdie, ©
dzj f smtej HMise j dedets dzO d3j Mis g otsL dzd ¢ dzts o J dzc
L OlstcOlsT dzO stcOdzm steclsdtctse € Iz d sSBtc OB
ZsC Odz! detsdzz sydh jded¥ eotHdzr » ] Mikztemtse .

* t J6Jdzj eOydw toj Mztemtso : 4 5o tcj d3j dzdz
dLodzj COIsdzr gL offlstsyj dgdzr | o] Mztemr sO¢ d,
Colststcr § BSC Izls f o lststcdzts dmf sdz' L s9 Ols! M
ftesd3” h dzj dgdz" = ygJ dzvv - .

* ufmbs2yderj wihjddw: vjinddcd d Isj
Btsdz! h t5§ o dzd d@z3O dzd J Emlsts?2 ydoe sfilsd, d3d dzd d3
or Btetsr f Otcdzd G s A GOL ts9, 0] sO¢ Y J
oL B dsodw jd&3" = dMssydzd S se 1 dzgjtecdd o {1 t

AdWtese" | Isjrdasdzsedd: AdWttseadL Oydw 1 t

fsLoBdv |l tsfr]Izhcjfr]lsadeIsJ OolstsBOdUj ME J:
fsrhOw 1WWjClkdodsils: d fdedy O 1 ¢y dkzC
sud Mmlsdz" - ff] ey d dd2 J[udmbsdr § Mstelzy

ISJ:dzdeBGde3 sBd M JuyudoeoOr s dgj MEtsdz! €8 9 C

*odkzyh jddj SOujfMmlseO otH" d Mded J ded J

* 1 BOd LHBStes9 ! W  dgOMj dzj dedw d + CtsMmdMmlis
tcj Mtemtso .

* utsatcOdzj dzadj BISCOL destsBtcOL W o tsHAz n

veojddyjddd t©jSCtej Oydsdedesets d 1 Mmisjlilsdy
10Cdzt yjdedy [ ydmsC O MmMlssyder » otH M ftod
Isj ndzsdzse d2C OmmW o dze j Isfmw Ctedlsdyd M¢ 2 d3d
sCtelzy O h j2 fMtcj HT d sBJd M J wud ded v z fls t
R dadzts o Oy d ts dzdz’ BB IssHT sydmls¢ d, Hd Yyd
tej 6jdgj tcOydv tj Mktemtse, Emlsts2yder j tojhj
Moo S desMmisd MtsL HP®BIsA SCHES BBY dzjsCyigdy IsX | fmls
Colstster 2 Blo j yojls wOmlskzh dd3 f silstcj B detsfls v
fSHatSHtSO Y BLotdzdl MtsatcOdzdls! oBHddz j toj fr
LOMNdIsdls! LHuBtetse ! j BEkHEMNR Ctdzj dad 2 .

]l MtejHdzgj @z 15 MmOBOttsea ME i3z QY Misesd
LOBJdtcOj diigis?2 o tSHT |, fsmdzy dMfsdz L s Odzd v,
odH] Mbydey r» ftotsd3’ h dgjrdedis o, = , » Edve2dE)lseer jrdzd
tczH dzd ydz" = o tsH.

l tetsB dzj d3" oL COENd] o otHMSHd ~tsL W
9 SHStsA tc Odzdz” n B tesf g Os 2 j MW Mist BisaAs h
BOIjtcdOdz dz" d3d L OlstcOlsOdiZEd d ftoj yHJ ofmJ
mMetstekzy j dd 2, O IsO¢CyJ M kEarkruhjddj dz € O
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dimssyded 0 d C0O0¢ MmMdzjuMmlsody M dL d3j daj dac
BOMMj 2 d20r MmOBOttsoMEtsets CtcOW.,

[ Bh OW 3sh dgssfiplac iz j dzd?2 tSydmls¢d Mmistsydz -
ZOMmMisswh d2 dsdzj dzgs f sC 0O jhj daj HsMIsOIstsydz
mMded y O h ddg3 +WWjCIlsdo datsfyls tcOB SIsT sydmls
d3j Hdzj dzdetsj] tsB detso dzj dzd | sj rdesdzse d yj M s ts
otsHiSdMstsydzfegydey dcsd otsHOBd J Y JjoeBBHAS s

Cdzd yj mMsots L Octow L dgwes h da 9jNhjmlse, IsO¢
Mezd W Olkr, fdstedH', WYshist tBhd2, OL Bk
NddzjLts, Ods i3ddzd?2, &IH!, BGtecOdRuIMEd] o

1 d MdBtslstewf s igdOs W dzdzlz 8 tcOB Iskz mMizh jMmlse &z
mMetstekzy j dd 2, sBh jj Ctdzdyj mMsets MlsOIlstsyd
suydh j dzdzr o3d 9 sH Odzd , ftcjorhojls MO dits sy
otSHES] ditso . Il st lssd3dz o dzOMilstswh j j ot d3w
ftoj HdzOG O] Isfw Hstdaf fdgs C B Is sTHBWE Clsttsyd mis €
Wddz steso Odzedj. v OCdds tsBtOLtsd3, COC Hdzv
H dzw Hesydmis¢ d Milstsydz = 9 SH YyJ dzJ MssB
CodemlstczCydd Wddzr stetso . 10dBtsdzj j] hdesCts
o sSHtsMdzOB  J ded W dgd v o wfHESASpd)jdRd] L J tedzd MisT
tcOB tslsOs h dj BjL sBtcOL 59 Odzd W sMOHC O  da
L OctclzL € (. RL®J Mlisdzts, Yybsts ctevwiL j j &3¢ tsfls
ftojo" NOjld 1HbzXCOM tcdzd B & d ztZlstetso

l tetso j HJ dgdz’ ZOdsd dMmMdzj W az® dzdsvs o G dadk jO
dzj MCtsdzr €S58 Mlskzf j dzj 2, dmf sdz’ L s9 Odzd J B 1S
B3Ols j t6d OO, O tcOo dzj dedw Wddz' steOydd M E
B J OGjdglsdegsects dBjIssHO tsMmo j Isdzj ded W f L
JdJBEBMIS! L OctekzL €.
sOdztso dzj dz - QWOSC &' Gslsg dzdr @ tclzL € d, H
ELSd d Mitsttsmis! Wddz Istctseo Odedw dzg@ ¢ ¥
stesyd S dz0@, MSteshis! ftedtosmlsO § sl ts!
Mdzseo Odzdd fHteso JHjdedzr » dMmMmdzd H 59 O dac
yd 2 Mtse j ©h jodiA] dsts - Odalf f dz! Istcts o 9
fr]lsac;dzdztsdz, Isd ~dzd yd MS 3 zdzd o j tof)
Cydd Wddz stese M o j dzd yj dgdzes? G toWw
Is dz’ tGG)Hch)dzJ dz" J Wddzt Ister ) C sl
d dzOftcOo dzj dets tsls Y  dzls teHos 9 © dzdffvj to «
O Wddzt steso Odzdv, ftetso jH| dadzr § dzO
dzy 4 ©WOYdeosdzOdz! dzf d3 teJ Y Jdstsds BEZHJ IS
J kst O BEHjIs I fjtedWdtedd ¢
Os h j2 mMe stesMmisd . C tisasO dAf ¥ ekld 0 J Hotg e
: 18 ftd dMmitsd LtseOdzdd o tc OH (
d MmMtsmisswddw ftojHjdz desets dzgOfmr h j
fs Hodyjdd®t Y RHEEBMIsd Mdzsd L Oc ek

161

@

20 §%

A ToFFINQGIGT Fac =
5§ 7 & X< ﬁn'_.S“N'IG)“'H.S"'_E{

Nneap 2 s=r

OO OF

S QO ICSX
Q—
3]
©


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzd § Istetsdzdzts dzO 2z y dzts HGPGSSIYHG ¢l OtcOH«
20, 5, yOMmls+ 5 www.paradigma.scienc

l 1tz MdzEyo,; Wddz stc L OCOdzydojotgls s
ZzOof stc O, dq {Iss o shhsodksdt LO Myl (4
ftojH HIZh d j fndzts d Bsc lzls sCOL Olst Mw dzd |
tcOo desdzj tcdetsets dMf sdz! L so Odegd™w oMmjets B j§
ftcj HdzZOGOj Isfmw EmisOdzs o d Is 9 Jtolsd ¢ Odz dzlz &
My j yd Odz' dzts 2 Csdemstez S ydd, tcOL Hjdzws h s
Otk yidd Rz detsL j toded Misr 2 d3d dz6 thelz | to dzdzbigf 2 2 . ]
tcOL di3gj e WtcOCyd?2 o wBtsdr Mzcws L OGtelkzL ¢
sBtcOL 5d3, YlstsB ' ts dzd HisMisd ¢ Odzd ftoj HJ
SH dzs 9 toj d3 dzdzts . Clsts ftoj Hdztsy j dad | tcj Odzd L ¢
(f Olsj dzls " 1722529) . [ dzw dzj B tsdz' h dn tc O
dmf sdz' L s9 Ols CtodemistclzC yd s HokzrMmilskzy j dzyC
©1719018) slsdzd yos h j g sfmw Is j d3, yls ts
d dzH tc B)€ | @&zd y jozj d3d dzls, tcOLHjdvwshd2 Wdd
rod3 o jdzdyde O] Isfmw Gtew L jj BSEtsmls! Wd

Or MOBOttsoamMEtsets CtwOwW 9o § JjtedtsH
dJ fMsH j toy Oded W oLo9Jbh jdadz n o jn
der 7 fteddjmj2. 1 cfsddds]d dos
demdz" » fed®diMi?2 o odHj TJjMEO
ora fHtwsyj Mmtse . Iy 1t ML
sMdzOB ¥ J ded W d ) fJjtcolzs s Y4
Oshdy Milkéd dzO oBHBL OBBStEOR

fOHOjIs dgO tydmlsde | Mstekzy j dz

[ dzw tej N j ded W 1 Ists?2 f tctsB dz o3’ MmMOB Otcfs
sdrdedud MEdd3 Zdde jtemdlsjlssd Mo d3jfiplsdes M
UmBmOBGBFSOBBmW fzisd, fsLotsdwehdj orH
dzO0 y O dzj Jrdesdzsedyi M2 Maj @ tydmlsde n
Bbwsmwsmw ftod HdAzEY JdzedWw B8 BEfMmlstes2Mmlseolz ¢
BsHiEzdz] 2 Itsds tshdas? d' - 1&4$w@m$gmqu&®@6
IsOC ¥ Jd My J ydodz dzr J CdHtesyd ¢ dzts dzr .
ftesdLotsHdIs dz! desflst & sydmilsdz = MBBwBXJQq
) G . mOB Otetso MGC J fsHOYO oMmMjet t©6OMaBHC
o jddyj dds Cosddyuyd mlse O ¢ dH sy disdjsdiess |
fJiMmeo tsls 9 tSHT (dzOdB tsdz! h d?2 LWW Gl
Ctodzyd dzlstc tets© Odzdz” n mMemy j deL v r), d 1
ftocsHtsdy dIsj dzt desilsd HOdz! dzgj2h jets BMOYHJ &
slsmMists?2 dzd ¢ O~ . Il st stsdB3z ftoj HAzZOG O Isfqw  f tSH
Yyomls! sgh jes tcOMratsHO oH'™ f dzOdBtsdz M j 2
[ dzw tejh j dedw 1 Ists? f tctsB dzj d3" ftcj HdzZOG !
slsH jdzjdedw §jMCO ls oatsH' o dOf tstcdesdy Istclz
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stsdzyj destcd tetso Odzd § fiMCO BEHJjI ftosdMm-
tetsfls j 2 ) dzO0 f tstg dzts @3S Islisticlisg ts f Boliste jslst | dzO B
toj dzedd. 1 0dBtsd hdj Ctdzyj dzelsteOydd ¢4 M
Gts dedydzj 2 yoOmisd. vhdejddJ ¢ tsL o tsdzd
Colsster 2 BEHJIs EHO®RYIS! MW yYJtedL
h dtej ded W . wBﬁk@ MEp B3O jIs k) dz
OJ B2 dz0 tsydmis¢ cdHteyd ¢ dzts dzO B ¢
| dzlstc Oydw dzd f4jMm¢ ) dfmr SH dats 2 9 s
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Shevtsov M.N., Guskova E.A.
Emergency rescue operations in the aftermath of a terrorist act

Abstract: This study examines the aspects of preventing and responding to terrorist
acts. The classification of types ddrtorism and methods of their neutralization is
carried out. Eliminating the consequences of terrorist attacks requires a comprehensive
approach and coordinated work by all interested government agencies, including in the
field of special operations. In ehperiod from the end of the 20th century to the
beginning of the 21st century, the Russian Federation faced a sharp escalation of the
terrorist threat. Terrorist acts, characterized by mass casualties, hiadtiage and
explosions, aimed to put pressorethe authorities to make certain decisions.

Keywords: Terrorist act, elimination of the consequences of a terrorist act,
counteraction to terrorism, Emergency rescue and other urgent work, Emergency
response, ASR.
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Fomin, YS, Altynbaev AF, Taranukha AV.

Integrity, availability, confidentiality of virtualization and
containerization

Abstract: the article analyzes key threats and protection methods in virtualized and
containerized environments based on B triad: confidentiality, integrity, and
availability. It covers hypervisor exploits, sidbannel attacks, container
vulnerabilities, and orchestration risks. Practical defense mechanisms are proposed,
including encryption, VMI, RBAC, resource contr@nd DevSecOps practices. The
study emphasizes a holistic security approach combining hardware and software tools.
Key words: virtualization, containerization, confidentiality, integrity, availability, VM
escape, container security
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Ylsts SlsCOL By gds 2 by dzdw Is! dzO Mmtsmj Hd.
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CtedIsd ydz' = 1l [ HJ dzO¥ Isipw MdzOf " siIsT d
CdedteddzydrHj dzlsy M d&Otekzh jdzdjds cdf jtcodL s
sCtkzyjddy dL tjLjtodz -~ Ctsifd?2.

v O0C dagtc G tsd3, mMsyd IsOdzd J OQtecndisj S Islztecdzr
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Astaev K.A., Isabekova O.A.
Analysis of technological process resilience to risks using
simulation methods

Abstract: The article explores the role of simulation modelingenhancing the
resilience of production processes under uncertainty. Key risk categories (technical,
organizational, external, cyber, and financial) and their analysis methods (Monte Carlo,
discreteevent, and agesiiased modeling) are examined. The stddynonstrates that
simulation modeling enables scenario forecasting, solution optimization, and risk
mitigation without realvorld costs. This article proposes methods for assessing
resilience based on various modeling approaches, which allows improwhkg ri
management efficiency in industrial enterprises.

Key words: Simulation modeling, Production process resilience, Technological
risks, Uncertainty management.

l ojHJjdad ]

o tej d3J dedzOW ff totsd3r M dzj dedzts iy ls ¢ tcOL 8 d o
dzj s toj HJ dzy dedztmfif & do,s o B "L MPIsytg {2 dzj MiIs OB d dz' dzts :
fsdzdlsduyd M¢ ts2 sBMisOdzatse € ( . J sO¢dn
Isd mrdzesdzse d yd MS d -0 ®Hedsdg Mdhise G dzé Yy o' = W
sBjMfjydoe O h d=a dzj f toj to" o dets M is ftotsdL o
CodeC e dzssmf smsB dztsMmis! . My BESE g hHishis ' {f tot
M- tcOdgV Is! L WWJClsdoe dzsmlss Wz dz€ yd ts dzO dz

189


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzd § Istetsdzdzts dzO 2z y dzts HGPGSSIYHG ¢l OtcOH«

20, 5, yOMmls+ 5 www.paradigma.scienc

otsLHj2Mlsadd dzj B zOctsf ted W Isdz" A WOCIststetso
Hisdze 5o toj d3j dpd® dgdd®EHR'd ftcdL 0o OdzO BB tsMdets e Ol
ddlsOydtsdedetse s itsH j dzd ez B tlzif i) ZBOO A dzw y P
Z{f tOo dzj dzd W sjrdesdzsedyd MSddsd tedms Odsd e
Aj dz2 OB tstsd dzv j Isw MdMmilsj i3OI d L d teds p [OEzdAS g
BsH j dzdtetso Oded™w o HtdoeawL Cj € tOL dzd ydz o5 Is
#O0i3d 5 Misj tcdmsdedf) sifjtgfcospHdds Is  dz®
YJ dzse g yj meize d Isd ndzd Ud ME 28 HYWlIsj dz' de
OoBLHj2Msadw Bsydls MmMkh jMmlse j dzdets tslsdzd yO
ZOME sdz! C s G tc O d3ts Is dats ftocjHftodWwisdj Zf tcO:
ZOMC sdz! ¢ s 4WWJQIscfadzls s dats  fQedscddzste @ Lodzd) lds

Mser Isd?2. 1 HJ de'fuuis)lzB tc ts dz* dzO y d dz
d315Hszq’tGI§8@&dtp4d34dzdzr d dzfls tc iz d3j dzls fsL o
ftej HME OL Ols! o SL qgtsy dz" J dgdmeatsH ", dzts d £
Mdzsy desilsd MdMmlsj dgdese s oL Od BEsH j 2 Mlseo dw .
RBIIsOydtsdadaets jo OdgbH j dAfftsjsH sls©o dzv j Is
ftesoJMlsd codtlskzOdz dzr J S Mf jteddid dzls™ &€ dz
dzfj ftsHe jteOwW jy twdMmMCk. Clsts HOY I h Odefp

ftesyj Mimtse ¢ odzzlstcj dzdzed 3 d o dzj h dzgd d3 o T
b cOo dzj deuj MSdJj ojcOpdedOls: d kM2 yde  j
tcj O dtetso Odzd v .

GJrmdebdzsedyd MEdy wdmsc¢d d da odzdw
fesyj Mmte
[ dzw f tsdzdzts y 4 dzdzts 2 sy dz¢ d Emlsts?2 ydot
ftesy MMO dzj sBraBHdBE Yy ket CdzoOmMMmdW dyd te
oL d3sy dzr J twdfisC @.r Isf dzdg Ot @ bz dz" dzO[l]Mmdzi H Iz ®
sdnmnddud MEdd tdmsd
s dddz tshdtsmwismw fodktsz¢d BBtStckzHtso O
Qo lssdiBOIsd ¢ j d i oG tc Od3dzdzts d3 sBJ M J W da
ZOC Of dzd o O IsMW diaj © OdZg € BB J Mise j dzdzse B  Is§ r
dMmf sdz/divsaz@ds Otej o " dn MdMisj &3 ddzd " dB S
By jils MlsOIs! or dL Mistctsw Cdz¢ yjor n
5§ ndetsdzse d yd MS dn Cdztse d Mmdzdxd dedd S Oud
JtecOdzd L Oy(d ts dzdz' tsc{fr]Qc{
4% HO 9 ntSHWY IS wOCIstster yJ izse J y4 ME s
~n Otsq Gtc O: shde¢d tSUJtGOISTStGG), dzj 9 OIs€ O
tcOMf tej Hjdzj dzadJ tWsdzj 2 d Mmd3d dz, Coda¥ dzd € Is
Ftcsodgw ftsHetsltsoaCd J teftsdzOdz0O. Clsd todfm!
~nOtcOCIsjte, SOC d COMCOHdMS] odzdwdedj dzO o
Idzj gz edms d
1 € dzeg O£ Is YOSkt &ZO- sHWh djMmw o
ftejHfdwWIisdWw: fiteiBttsd o ftsmMmlsOo ¢ Onm, dL c

- 1S
Y
J

190


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

BO)Y stedzr § Mtser Isdw ( dzOo tsH dgj dzd Vv, f OdzH § d&3( ¢

dL d3j dzj dzd v OBl ERdB OL ' . [dd BCHEHEYIS
d Br Mstes? OHOfIsOYydd.
sqdB-pEMS d
H EyYy stsdz tisiisO o dzj Htcj dad W ydgwtetse
(SCADA,MES,ERP d R dzlsj tcdzj IsO o j i d&¥ tc Olinbsitcdr § dgtiz ft
MlsOdzeso dIsfmw Ctodlsdydes?2. sdBjteOIsOCd, MBi
~FO0CjtemMCd] obbEpPifddrto@bezicOBB®ISEZ oafMmjcts

N dzOodeE sEes i3 Ud MSdd dmEd

sowLOde fm dLd3gj ded dzdw dz3d dzO BOSCtsztcts
YyJdz dzO@ 1 dgj tectsdesmdlsj dzd , dL d3j dzj dedwv o d
Of eW Bz o dzdwels dzgO fmjBj Missd iz M@ tetsH Lz

SOy HBHBE ttdMCk mMsslse jkMsoakjlk Mo ts2
otej d@3gd dzdzOv d (tsMmistcOdzMise j dzdzOW MilstclkzCIlskts
CtcOIsC o toj d3gj dzdz |, dets Bt h dzr ( zOf tod d&34 ts,
B3 Hdzj dedzts, dets o dzdwes ls Ckdszdzv Isd o debts{ If ts Ogiz f
EftcOQodzj dzdj EMmbts2ydetfmis: v IstejBlkjls MmdMmls,
M smMBdzr = EZydlsr 9 Ols! Mmdzsy dz" §j Mmewird d3j ) H

R3] Is Oy d tsdadzts § BtsH j dzd tetso Odzd ¢co¢ (
ted MG 5o

RBIIOydtsdedets] dBsH Hdedigdss odids(gH ,( RIBL o &5
d Mdzj HfweQlst j dzd 4 MdMmisj 3" sy BB fesmMses] da
kZsedyj MS et ftojHMsOodzj dedv d §tsfmdzj Hizef
mMyj &zO0tedjo twOLoadlsdw MmtsBr Isd?2. b lzls L OC
BtsH j dzd BOSC M BOdz dets ff tcdB dzd VY dzdats?2 € toj
ePCydd dzO0 twOL dzd YAz | oL HJ2Mlsadw

J slsdzdydd s bttOHdydsddz" 7 B IstsHTS
BsH | zZdteso Odzgd] Htoj HsMIsOoadzw jIs Mmdzj Hizs b dj

 ddzodsd ydztsfils! @ di3dlsOydesdzdz § BsH dzd |

tcOLodo O Ismw ots otcj d3j dzd . C oz o sl § dedzt
Hj2fsoadw {§solststew s Isfyw 3 dagisfy dafsH iztists tscgjd] tei jdtds"
dzj dzedw o BGHdtsdE @Bsdki disi ftseoddwel dO
BCMi! : o kOSSR ESHj&YE djcSt d&j
cftse, ©OMIdMOdzdj, (otWwHBS otsfzitg®YJ:!
jtewls' ©OLdr j 90tdOdlsr d dORsHdl!
L s Omdetsmyls BtsH j dzd tets 9 Odzd J f st c O,
LB2HY s fted MBBW A, Qo Otedwrn ddzd Htclz
Bsy dgs MH j dzO! BjL tdMEO M@&" BBtolzH
L
L
O]
dz

&

SGo0a o-o an,‘*—

d
tc J
g
q
1

e &%

FOdzdL Oydq v : Mo toj d3d dzdz" j§ f tots G tc Od3
ro0Otls ftesyg igmro qlzQ MRtg@zlzi Gt OW d € ts5¢
ydd. Clsts Hjd&zOj s d&sHj d Bsdzy 4 1 t5dz
d MYJydoddmls.

Tan—dd-0g3

LN O
o g @

191


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzd § Istetsdzdzts dzO 2z y dzts HGPGSSIYHG ¢l OtcOH«

20, 5, yOMmls+ 5 www.paradigma.scienc

]l dzj Htej dzd j R [ f Lo Bdv | Ilstc iyl distdzr €
fsmdzj HMlsaedw tdmMEtse, dts d or ttcOBESISOI!
ZwiLoddismisd, MftescdesL qteso Ols:  + W WI[BIC Isd o dzts

[ JosHtsdZztedyj MSCOY BOLO ddidlsOyd tsdzdzets G

it OL destsBtcOL d 4 mMdmMisjdd d L OHQU Astcj B
3 ssHtsSe dBHJ dzdtetse Odzed W . 1d3xd Gt HIMIsOo dz
dL deds M EZedzzB dzv dgdz’ d3 tsB! W Mmdzj dzd J O3:

[ j stsH fstddglgts

Clisls MlssaOMsdyj MSd2 dj stsH tshdetso Odz
J &z Hdzw GJdzj sOYydd Btsdz! h s¢ts ¢ tsdzd Y
B wwzeflsmMzyy ssds L OHOdzdz" = 9 J tesW Isdzts s dz
Oj stetso, ftsMmdzy yYyjes fesoatsHdIlsMY ddaetsc
Oftcdd3j o6, JjMmdzd o jtesWisdesmis! lsCOL O
z

w“'&-

9 Cd, o Bisds [fseasgtddls St Hj ddls!
fsfdzj Hipsodwdsd 1t fdojnyls ¢ foohlssYds

ddze § Misd yd ts dzdzts d3 OdzOdzd L § , syJd dzt J 1 C 5dz
f zOdzdtetso Odzdd twdmMS e ftod [4.0§kMS ] deso ' R
r dMS efsdes sd 2 desj B DESedetso Odzd j  (

l1 sSHaBBHdI Hdv tdHOddv fHig R unisighgf w  {f
tojLEzdz sOIsj HdMCtcj Isdz" A mMtsBr Isd2: f sfls
st jtoOydd, SIsC ORES s t®tc s fdeH jdzg@ Sy ted HY A
toj MztcmMO- . H f sdgtsh + s sO¢ dnA BtsHj dzj 2
ftesdLotsHMIse J dadzr = Btsh glzts figldg ifds, ©, o rtevOaidnisy'd Is &
9" fsdzdzgy dzgdv L OCOL O.

Clstsls &3 IstsH ZOhy &z hdqetsC sy fted d3j
ftosdLotsHMIsSe § dedetsdy  dzOdzd tetso Odzd Ef cOo d
f sflsOo ¢ .

g dMmilsj d3dzOW H 2O ¢ O

Clsts diBj IstsH dzgO tsmdese i HIWW Jtej dzyd Odz! d
oL Oddgpdsojd2i Jted dsj dedz" = o ts o te] d3i dzd . { dz
MstcOlsj e dyd MO g0y tc@dded L & OC dL dgj dzgj dedw o
fsodzdvsls d&zO LOfOMmr, ftesdLotsHmsoB., §teds

udflsj BzOw HddOBdS o dmfsd L 2] lsmw

BOCtoshigsy] SOCdr C0OC Isig®EzNzisE HBOY & dzis ¢ «
odzdwdzdj ftetsdL essHMmIse, ddzoj MisdydsdedzOw [z
bGjdzlsdets] dBSHJ dzdtese Odzd |

JHddz diL ZzOdB tsdzj J ftcsHoa ddzlzIls ~ a3
BsH | &z tetse Ols ftsejHJddJ ddzHdo dH 20Odz! &
OoLOdBsH) gRHlsoHzisze M Hickzc ts503. ¢ GJ dals’ B3
dz¢ H! i3, MEdZOHMSdid JHJdzdyoasd, SCddsieHd ipls d
5B dZOH OJj s MBMise j dedz” d3 dzOB stesd3 f tO9 d dz.

192


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

lteddgd dgw j Isfpw Hdzv OdzOdzdL O H ts9 j HJ dzayd
1 90CEOYdw JjtomMsdzOdzO ftod ©iloOd®aEs deQ Of
fsojHjdd] MttkzHddStses o EMdaztedwa it G

vd3d " Odzdz" § Y BSHARBHT

s dddtetseo OdzdJ o M jffjtej udmdzj dzdz’ » d
Jdzd ctidzdses yds dzOe, trnoOlsr aOshdj ¢
ded ud MSCdj. 1 0fteddjtc, dzibl3tsy dgts v Jsazd | #f ¢ ezg
McdzOdzO fnse By B jestes d3sH j dz' & tcOB IsT
MssrOMisdud MEdd3 BsHj dzdtese Odzd § i3 § sMiskz§ dzj

ltedd3j " fwOCldud MEset  §teddij daj dad v
ted ¢ Od3d

t OmMmdiisistcd d3 dzj MEC sdz' € ftcd d&3j etso,
fteOCIsdul gz ed dfdsd@y d sdzdetsc s dBsH J dzd tets 9 O dzd v

[ jlsOdzdzz tc G dfiz3tsH j dzd tets© O dzd | ftsfdzj HisO Ols j «
H S 3 dadzts 2 14 ud f sL o 5dzd dzts L OB zOG 59 t6J
tcj OGdteso OdedWw d dL d3j dzgdIs* GO ¢ Isd ~ dzed Wd

md Bdud mMs oW ff tetsd3’ Mndzj fasiaistiniis & Is g jOdaEHSO |
syJ dzd © O dzd My ted ¢ d L OGteW L dzj dad W i ted OF:
oL sy detsMils! § jtojteOMftcjHjdzdls! toj MEztemr

| s¢ dMmis DESABH j dzd f sL o tsdzd dzd sfisdddL dt
stcOdzmtf stelsder = Mtcj HMlse dixHE MEEZZOH OA],
15%.

IT-ddeW tcOMistalz ¢ oAt dzd tets o O dzd j CdB jttOlsOC
My dzOtedwv fsd G totsded S detso j dzedw f sdIse dzts bk Mmd d
BJ LY OMmMdzesmis(d .

Cdzj G jIsdO@®, dzls dzts BsH j dzdtetso Odzd ftsoej
slso jls dzO Oe Otedd o Mmjlswrn togdygddts ! { szR'6lsc
9 kmzsedwna §jttjBtS] 9.

] 0§ dz¥ 4 dzd §

RBJIOydtsdedets] dBEsH j dzdtetso Odedj MlsOdatso o
ddemistclzdsj dzelstsds o EZftcOodzjdedd EfMmlsts?2 ydoe sfyls
[ G Mftsd LsoOdzdj (Lo jlIs:
~SHI! Bls tj OCIsdo dzsdzts k§ teOo dzj dzd W
rogOl! MmMzsydzr | oL OddBsMeowL d B Y HE
dLdtesoa Ols! o dzdwdedy MAzEYyoOIder = d ¢
qieseo Ols+ MdMmisy Bz ¢ detso™ @3 97" L 59 Od

sBlzyOl! fjtemMsdzOdz dzO0 BOL] o9dlskzOdz dz' ~

Il kfmzsedw i otsL is®fisld O tojs L fgdge indz o j dzdz
dr ydWtwtsedL Oydd lsCOL ls dhff sdz' L s9 Odzd
tcQo desmMddzj dz tslsCOLEZ s ftoscdatsL Jqtoctso Oded W
Msotej d3j dedz" § HtejHftedwisdw, sted j dzs Jtctso Odz
Hisdze sMmtets ydzlz © 1 ¥ j SUheojdztsdndgj H tewes Is R [ 9
4§ tcO@o dzj dad v .

193


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

[ dzd § Istetsdzdzts dzO 2z y dzts HapdSSlyua ¢l OtcOH«

20, 5, yOMmls+ 5 www.paradigma.scienc

Cf dfsC ddlj Okt

1. J1wyetseo0O 1. ¢. skOMMd¥ dSOydw d3g BRME4ds YRLO dzO dzd L |
https://cyberleninka.ru/article/n/klassifikatsiy@etodovanalizai-otsenkiriskov.pdf

2. 1 jilteso O [ . ]. JduoigS dJ J Y g tse d &3d s Oy d 5 dzdzts
L Csdzsedud MS& dn Bdmlsj d2014. o} URL:
https://cyberleninka.ru/article/n/metodologichesaspektyimitatsionnogemodelirovaniya
ekologicheskiksistem.pdf

3. 1020890 . ltddyj dzgjdedy d3j Isthwu sy tod d3ttg P upff
tedmMétseo d flsddddL Oydd fJtesyj mMmtse bk tcOoddzj dzdv  «
2008. 0 URL: https://cyberleninka.ru/article/n/ispolzovaimeetodovimitatsionnoge
modelirovaniyapri-otsenkeriskowi-optimizatsitprotsessowpravieniyana

promyshlemyh.pdf

4, [ dzt ¢ Ot dzg§ 5 l . RrR. d H G . I BsMmdzs 9 Odzd J 1 W
sjrdsdsedyd M¢dn ftoesyj Miftse otsHBY sdz' L s9 Odad W
o HEBttOMftej Hjdzj dzdj &3 dzO B OL j-s @thdts2a8L0ts 9RDdzd v d3d
https://cyberleninka.ru/article/n/obosnovaeifektivnostiplanirovaniyatehnologicheskih
protsessowodopolzovaniya-operativnoeupravienievodoraspredeleniema.pdf

5. Oz €89 [ .1. d Ht. [BHJjdJttsoOdd,) Isj - dsdasc
0 2010. 0 URL: https://cyberleninka.ru/article/n/modeliranietehnologicheskih
protsesso\metodyi-opyt.pdf

6. sttOMmdesoe ¢ . [ . d Hto. dyd dzd o Odzd J EMlsts2 ydoe tsir
ddW cOMistczC Iskzts ¢ FectotsL O3 d dzWots ta2® yod =suRdzts 2 B Jj
https://bit.mephi.ru/index.php/bit/article/viewFile/1328/1223

7. ABs@ 1. 1. { dzj 5B~ tSH d d3ts-5te d J dildcd{te’dy edk) ddalFwr  todf i€ t
B MY Jud dzq Zfis 52 udisttsdls jdddzo dpSigst2D 1t ds wiisls © .
https://cyberleninka.ru/article/nfleeobhodimostprimeneniyarisk-orientirovannyhmetodov
dlya-obespecheniyagoychivostiinvestitsionnestroitelnogeproekta. pdf

49 jH]jddv BB OoltstcOn:

dMisOjo, sBPcdMmiste,  smMd2MEd2 bjrndsetsedud Mc¢d?2 kddojtedl
RMOBJ Cs5oC@dgH.dPH. Qls Isjrded yd MSdr dOES, HByYjdads, (MMd2mMed?2
t sfypfdw

Astaev K.A., Master's degree, student, Russian Technological University. Moscow, Russia,

Isabekova O.A., Candidate of Technical Sciences, Associate Professor. Russian Technological University.
Moscow, Russia

194


file:///C:/Users/User/AppData/YandexDisk/Work/Парадигма.%20Лето-2016/Сборник/www.paradigma.science

205, 5. yOmls* 5 www.paradigma.scienc

U [ 904.056.55
A zls dujrer., 0 © 3OS & @fizifo O
AL Ju 1 Apgrovuv ddis. OSOH.tei,d 12 hifdztzd sdzh d € ¢

1 jemf jSisdear d dMitcd Lo Odedj daj 2t
Oddsdo qiomdzse s occ CORBEEEE ©F

O dzdzs s Ol Odzdzs 2 M Ols! | ©OMMA&Oiede O sfw g
or Wwodzj dedv bafOf Gilzd CdBjlcwsL. ¢dOddL dst
fsHABH' ¢ dMitsd Lo Oddt KON Jddses sBEZYj o
sefEyHOsbhy dR  fEjddE’jhke0 d  djushbolt,
6jOd dr B odgjHtejdzd2 szr]l]’J Rsct §teddsj daj dzd ™
ddz¥ st EO Y d 5 dzdzts 2 BjLGYf Ofdasmisd. { OMM&EOtcd o C
dzj 2tetsdeder 7 Milj2 o MUjwj SdBjtBjL BY Offdesfl
OtendlsjClbktedy o7 tjhjdd?2 d Stdyjfyd2 dzj2tesh]
didj Hse Olsj dzd d ©OL©BOBBIYGS .

sdzt ydord f) @8 afifz j sBlzyd dod § , dzj 2tesmd Isqd,
Odelsdo debmdes] §scteOddds B MY J uj dedj .

Tsutiev 9.1.. Akhmatkhanova M.-E.

Prospects and use of neural networks as antivirus software

Abstract: This article discusses the use of neural networks to identifp@went cyber
threats. The existing approaches to the use of machine learning in antivirus systems are
analyzed, their advantages and disadvantages are discussed. Examplesvofldeal
implementations and successful application of neural network sduitiothe field of
information security are also giverlhe article examines the prospects for the
development of neural networks in the field of cybersecurity, and provides examples of
new architectural solutions and concepts of neural networks that alesesarand
developers are already working on.

Keywords: Machine learning, neural networks, neural networks, antivirus software.
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syj dzS d [z H e filsoeO defffiyf. s 1 sdzdets s ¥ O9o lsts i3OI
fSHASHdK HdA&Y B' Mtes?2 yjdSd Mjte’ jL dats
cdBtedH dz § wjh jddv ddod §SHARGH' . H
sBj M j yudoe Ot Is Btsdzj J i 5 dzdzts § or wodzj dzd j
o O detsfls ! f totsj Shigdfipdssjod@ ddd W steRj dzlsOyd j 2 dzO
CodgCtojIsdz" J LOHOYd 0OdzOdzdL ©O.

1 0§ dz¥ g ded §

RfMMdzj Hise Odzd j o desfmd Is o ¢ dzOH ) tcOL o
dzi sSBrSHJB@sMIS! BORZOMMNO d3ii YHEZ O9lstsdzOIsd L (
) syJ dzs J§ HtsB Mlse O MOf bty L 5o Oddrdzts f
@ IssBOIsdL dtctso Odzdz" 2 f SHABH Eftetsh Ojls { te
L dz2Oydlsj dz' detsj SCtsdzdyjfmlseots ftetsBdzj B3 Mtcj H dzj
[HdOC s Hdw sB dzOtclz y | q’W Btsdzj j i s dzdzts G t
f tetsB dzj o3, L WWjSIsdoe dzj 4§ i ted oz dzv Is ¢ ts 3B
fsotsdzv jIs dMfsdz' L so Ols! OoltsdiZOIsdL Oyds :
jets twOmh dtej dzdz’ B Bj ssH S OB fted dzj 5B

J HOdz! dgj 2h jd8  dzOdzedtelzj Isfyw teOMmh dted
tcOL dzd ydzr § Ftcsodzed OoltsdizOlIsdL Oydd, o s
Btsdz M j fnGl’HzBaB Btotdoodz] d3 f totsBdzj d3 v L OB
dLEyjdes odzdwdedy 1 BSYydq?2 dO + WW jSCIlsdoedetst
MtcOo dzj dzd BiyHEZ o dzj BOR], or weogdzj dzdz
SERENE.

e dMss ddlsj Okt

1. {dJLddSBBO . 1., sdmjdzij o0 [ . 1. dzRpCkEzhtes j c
sflsddidL Oydd ftdz Lo Oljdz MEtse Gfi20@MI "/1/1 . R dzW St
Tw. 195

2. wQo jdz' jo ¢.5. RMCEMmMMIse jdedzr 2 ddalsj dzdzj CIs o
[jHdyddzhS ov & dqR2EZiodRd b O yaLs .
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3. stsdzHteOls! jo 1. o dzls) dzdzg3q g @zdf'j dzr = M Misj &5 o
/1 AddzOdzim T 2048.1¢C 2 AH Jist2 )i6Bl 6

4, stsL dzse R. J ., [ Otetsmtsa © . ¢. 1 tod d34 dzd dzd §
OdzOdzd L O ftsojHJjddW f-fiptely H js o Tl dzjl J Mlseded S j BC 5 A3t -
d dz¥ ste 3Oy d ts dzdaf H.2089 1~ B dzts §32.9

5, (Wtejddsa O wuv. 1. , zZOf s @dzfsdzls dltctd o O dadg s od] fif Csiz f
ddels j dzdzj SIs: fteddzydtf™ d twj oOdzdL Oydw [/ / RrRHSEMMIse
20217 11w .718

6. 1 Onlsjjo0O . 1. C BEsyd sdzOdz! dz" 2 00 y jSfridLs O W (
fsdz L so Olsj dzt MEtsE s ddzlsj W j 2 MO /1 ] totsB dzj o'
stsd3tf ! & Isj todz |j 20204 M |jwlzr i54.7

s=

49 jHjddVY BB OolststeOR:

ldHnjdeddz,r .MiskzH j dzls, 1 0ydtsdzOdz! dz" 2 dMmMmdzj Hise Ol j dz' MSEd2 WwWH
t sfmdw

LdteB3O.dz dls,zH jdzls, 1 0ydodOd dr 2 dMmidzjHse Ol d MSd2 WH te
t syfmdw

[eSLHBO O 60ddHOl Ijrndduj MSdr dOkS, 1 0ydsdod dr 2 dfmf
CIRARE, [tMCo0O, ¢ sMmdw
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o flsoOh ¢ q@ 0. 0. i eSddz . 1.
(smind2mCd2 Isjndsdseduy fn‘id zdde j tmdisils,
RMMmdzj Hise Odzd J stsHdS¢ B dzOtelzy j ¢

dimf sdz' L s9 Odzad j o3 %%BGBOGJ@B%r: d dzls

b dzdzts s OlydiisOls! | fJtosotsHdIsMw OdzOdzdL IsteOHJydt
¥dh ddzc O, tcOMMd30Is tc dzin@o ®Mwd dd2j miste 5P ts §oddzd d30 dac
EHjdvjilsmw ftedd3i dzj dzed ¢ Bz e tsOG j dzlsdz" = ddzlsj dz
Mistej d3d Is j dz' dzts tcOLodo O h damw d B Mistetstc O
l1tcj HAZOG O Isyw dmf sdz' L se Oded J GdBtcdH dzts 2 0]
ddteOterndud MS s Gdeicldassg jAokdd o Oj Ismw , Ylsts o dzj H-
B IssHBB B dZOtelzy j dzedw Wdh ddzc © M tjtzddz,,idzcjdzq’id:s
mMdMmisj &8 Mismsemsoakjls ftorh jddes +WWJClIsde dzts
Emf ijhdz" =7 OlOS dzO0 EmMbtets?2 Mise O { &jddey >dd Isdgi2j 2
ddeW sted3Oydd tec OdzdL Oyd 2.

sdzs yjor j ) dzfs of @z¢ , RBdzts ¢ s OG § dzls dz" | d dzls j dzdzj ¢
CdBjteBjLtsf OMdetsMmis! , i IstsH' B dAdOtkzy jddYy OO

Astashkina AA., Bukin D.V.
Study of fishing detection methods using multagent intelligent
systems

Abstract: The article analyzes traditional fishing detection methods, discusses the
advantages and disadvantages of each approach. Special attention is paid to application
of multi-agent intelligent systems in conditions of rapidly developing arstiesa
growing phishing threats. The article proposes the use of hybrid architecture based on
hierarchical agent organizations. It is emphasized that implementation of main fishing
detection methods using muéigent intelligent systems contributes to tifeaiveness

of the protection, decrease in the number of successful attacks on users' devices and
preservation of organization's confidential information.

Keywords: phishing, multiagent intelligent systems, cybersecurigytack detection
methodsmachire learning.

lojHjaddfddze wWodzw jlsmw HdddB dL MOdr -
Msydodz dzes? ddzyddajtedd d Bsyjls ftodyddedls?
iy OCldoOdz, MlsOoOwWMm! dzgjLtedd3r &3 HoW Mt
sB dzOtclzy J dzdw WM ddzc © B Iz dethe df j-dz" i) ddtpts) wigtsidn
d yjdksejyjmisets WOCksttd. | dskzdr h dj dzdzd
BjlssSH' BBARBHO LOMdlsdr 7 d3j nOdedL Bse, O
dzd B3 By jIs d2OatsHdIl: Mw Wdhddetsetsy fdm! d
#1556 dzOfdzets dzj HOo dzj fslr dEBHZPRSY @Y tzZscts ¢ s

Wdhddzectser a OlOSC o' ezt dzO 33 % s MicO¢
mMdksEzoOoydd o fmy Btsdz' h Iz fcf zdzv tcdzs s -
ddzls j dzdzj CIskz Odz dzr j mdmlilsy d3" (f orRu) , IsO¢
I WW jClsdodets or wodzelss'L "Wdh ddeetser §j kc

s &zoOmmdW ds Ooydw BB sH B9 sBa@iciip olzd § Is
Bdetsy J Misets dMmMMmdzj Hise Oded 2 , fsfmowhy dadz" 7 s
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sB dzOtclzy jdzdWw Wdh ddzetsear 7 OBEPC H O etz §z0 figdzts
By dets OLHJjdzdls! dzO 3 tsmdetse dz' J cliskiiqf " :
BOM ddzdetse s tsBERZYJ d2dw d dJ stsHr f dmf tsdz! L &
tcOL dzd yoOs Isfmw s Mmdzsy desmisd tj OdzdL Oyd d,
Emiss2ydeotsmisd € dtsor d@z W sted3Od3 Ol OC .

dOdr j Htsmilsr j 9 tjOdzdL Oydd djilstsHT
ftcOQo ddzOr . L[lgdls ez j SftejHjdzy dedzr §j h O
fsHBLKdIsj dzt dzf = HtedL ZOSC s o CBBH] oo J t
~nstctsh s tOBSlsO8Ils HdzW or wodzj dzgdwV f tod d3d Is d
fteslsde BB dOwlzy j dzdWw dzso' » otj Hisdesmdz" -~ ¢
O wgWilsdetsMmis! dzsy dz' = McOB Ol 9 Odzd?2 o' MBC

Hsotcj d&3j dedz" d©s Y SHRBSHESAdR wWodzw jIlsfpw dMmif sdz
sBkzyjdedw. [dzad o Cdzt yosils dzsedmisduyj mMSkzs
(DT), &jlssH tfstcde = ojChtsteses (SVM), MM
BsHjdzd. C(LdcRplsem sls QolstsdBOIsdyj MSd o we
HOdzdzr = d OHOfIsdtotse Ols! MW Y H detsoar j Wists
COyYyimMlso® d BBI ¥y BO dMrtsHde n HOdzdzr = [ 3] .

[JIsH jdzt dgr &5 dOftcO@odzj dzd j d5 W o dzVv jolgffiryw G C
BOhM ddzdztsc s tsB ZYyJ ded W , dEsEldsHEierts? daf fy § iz’ 2 Ltcasjd
( RNN, CNN d IteOdzm%W stcd3j tor ) H dzw O dzO dzd L
tcOL detStetSH dz" = H Odzdz" = . Clsd d@ilstsHT Ht.j otsM
Istsydetsmis d , SHdZOCE IstejBEZEISs BBdZ! hdna 5B I
or ydmdzdlsj dz' dzr » toj Mktemse [ 4] .

l lsOBXzdtyggtsB N jdgr Cadzs yjoridg rOtOCIs]jtedml
sB dzOtclzy j dzedw W dh ddzc O.

vOBd&dyoO 1.
dtcOo dzgdIsj dz dgrf 2 OdzgOdzdL BjIstsHBsSe B dgOtelzy §

Jtekzdf § O d [ jlstsHT ltej daskzh j Mmis 1 J HisMIs Ol
CotodMmMisdy ¢ dz0Odzd L ltesMissls O toj ( LWL oddts
MddkBo sdzio r i@ MC stetsfmis|{ dL d&3j dzj dzd v ¢
Hisd3j dzdz" A| Istej BlzjIs ftcj H ¢ Ists ydetsmyls
sBlzyd ded v

[ Oh d dzdzty LR,DT,SVM, |[BEZYOj &3tsfis’ 1 O d d d3ts fi
sBlkzyj dd |/ RF, 0dmho C tOLddydz &f tsBI ¥ B3O (
d3ts H j dzd ftodL dzOSC 59| sBEZYyOE ™M W@tc
| dzzB ts¢€ CNN, RNN, t OBlO M Isj ImmsCdj
sB Iz yd dzd | LSTM, dLtsBteOY jJddwdy o' ydmdzdlIsg
Istc O dz W 5 Ists ydzts s L OlsteOIlsr , f
ddzls j toff tcj I
tej L zdz 5@

dlstsdls Blsdzj sdls+ | Yysts E2COL Odzdzr § B ISBHT

fn © d3ts fy lslas Wids d dL sdzd tets o Odzdz" j tcj h jdedw,
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LW WiCIsdo datsflse
fesHEsdy 0jls ©Of
]

ftetslsd o Wdhddzeser n OlsO¢
Is O MO OlOSd MmlsO dat
dL tsh toy dzdz" d3d . fr]SWLc{ M 1Isdds Btsdzt h Iz
Bse 506 j dzsdgr 4 WEgktstc” §j B jHddzvE s ftejd
fsHatsHtse d BBJMyjuydoeOrls BBdZJjJ cdBSSY,
sB dzOtelzy j dzdJ Wdh ddzc O.

[ JIstSHT sB dzZOtlzy § dzd W Wdh ddze O dzO s«
d dzls § dzdzj € sz ©Odz! (iz'das ¢ )@ ¢ Js gzlezdzr 4 d dzls § dzdzj G Is Iz «
(f oRu ftcd HMMIsOo dzw sdiglzsy B B3 oLOddBsHJ 2
ddzlsj dzdzy € Islz Odz! dlz' frtc ts ©Otc P dipt5dzo sBl jCIstse,
Oo lssdzatsdzdz” o3 i Mg dWdizdw Mdzsy dzr = L OH Oy,
06 J dzls iz d dzd mdMmlsJ d3d Istc z H dzts MmMftcOodls! M
CdeJteB L s@OmdsmMisgsc zls tjh Ols! sO¢Cdd L O
PetesL, tj Ocdteseo Odzedj dzO ddzydHjdals®™ d OHC

) tcOB SIsJ [ 5] ftoJ HdzBY J dz d3j ISBH ts B 020 tc
oLOdBsHI2Msadw dg MEtsdz? $drn ©OGJ dzlsso, dfr
BBsH Jdzd (LWHM)J dB3filstsfHicizty Is H J BOIsT &3 yHE Holz
OOz L dtezew MtsH jtey Odedy  dzj CSlstetsdzdetse s ff d fi
J et ¢ dzOmMm Wo[&‘@uo[o[ CO¢ Wdh ddze O. { € sdzy

0G J dzls 50, Cslstster 2 sy dzdo Oj s

@ o

a3
Otcc ztgg dzls w n J BO RBdzts 6 5O G | dzls dzts 2 Otcn dIsj
CdzOMMdW S Oydd wdhddetser = fdfMmjd o] HMI
fSHOBSH foLotsdYjls dsHjdvd Ctdlsdyuj mSd
fsHMSCOLSd d Bed@Oddz j WttOL' o IsjCflsj,
ssydzsmisd Quapdn.idw d ¢
( Tema: Ha Bawem komnbroTepe Microsoft o6HapyxeHbl HeoGbIUHbIE AEWCTBHA NPU BXOAE B CUCTEMY.
— | OT: Cnyx6a GesonacHocTu )t'la:?:::eo::m; s:c:;:g;:en@microsoft-suppoﬂ.com
= Mk 06HapyX1nu HeoBbIYHYH aKTUBHOCTE NPY BXOOE B amy YyueTHy 3anuce MankpocodTt
C Hepacno3HaHHOro yCTPO weTea. [ina o6ecneyeHns Bawei 6@30NacHOCTH Mbl
BpemeHHO 3a6MoKupoBanu Bawy yue' ym 3anuch no Tex nup, nona.a | He NOATBEPANTE CBOK NINYHOCTh
E Aan "Nava: 17 Map o 2025 o
MecTo : Moci ®epepaunna
Ycrpoiicteo: Epa y pW ndows 10 - Edge

‘/ OomeH 3ﬂeKTp0HHOI7I noYTkbl OTNpaBUTenA
nopo3puteneH. Kpome Toro, aneKTpoHHoe
nucbmo TpebyeT OT Nnonb3oBaTenA CPOYHOCTH,
4YTO ABNAeTCcA paCﬂpOCTpaHeHHOFI TaKTUKOMN

\ MLLUHra.
e @ S
L —
™
B 3TOM 3IMEKTPOHHOM NUCbMe YKalaHbl HeﬁCTE"Teﬂhthe
AaHHbIe, TAKMe Kak Aata BXxoaa B CUCTEMY,
MecTononoxeHue u ycTpoicteo. Kopnopauus Maitkpocodr Agent 2
Agent 1 OTNpaBnseT yBefoMMeHUsA O

| HeoObIYHbIX AeWCTBUAX B cucTeMe Ge30nacHOCTU.
. e

CbI/IUJI/IHFaZ I'IO,EI,OSDMTEJ'II:HI:II?I A0MeEH, CPOYHOCTb U

.' B 3TOM 3neKTpoOHHOM NUCbME €CTb HECKOMNBbKO NPU3HaKkoB
cchbinka, BBoaswas B 3abnyxaeHne. Knaccudmkauma: @ULWKHL.

t dMkzds S 1. | B0 BhSCHOGC | dsds? OtndljShizt

4ond
Wdh ddeetse ™ = f dfng o
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] tOBtslsj [6] Oolbtte! ftojHEZOCOs IS Ekffts
mdMmlsj d3" sB dzOtclzy J dzdWw-PD ¥ dh ffHds O3 CB®RISj G

BRBdzts ¢ s O G J dzls dzts 2 OtcndIlsj Clsktcr ,DSAsBBEOOW:E h j
Otcrndlsj Clskztc® o Cdzt yOjls o My B W OGJ dzlsts o
fsHSLtedIsj dz dzr n URL d mMzsedtzd y, MS Ouzdp @
oLOdhsHj2Msadw, OGjdzlsO ftweddewlIsdw tej " j dzc
BBy MJjtco jtocdasc s Mtsec dzOMso Odzd v . H O fulgdirplsdglxiz©
sBtcOBBkCE ketesL o ©OMYjHj d dedztsPDS Mtej H j
sB d3j dzd o O Isfw H O dzdz" d3d YdtejL R dzls j tcdzj Is
BZOMh sOBdtclzj EsMmis! MmMdMmisj &3 B d2Otclzy j dedw W
bolstster tcOB tsisT [ 7] f tc j Hifiplst® elsdfvdstslst O Bzh oz
d Mils j BxzQtalizvy jiBd v W d Mgl Gsdad \F.  oPjhei s h Agent
4 tshdesedzr = d&EHEZzdz]?2 Yy digtc Ol ean 2 C3dsH dz dz’
slso j yojls L O 0dzOdzdL ddaW tsted30ydd d f tod dz
Module T dL o dzj S OJ IsSmistf Odzdayjrs dztse tsisd tf , sydh C
dzj  de¥ lisdealz@ = { dzj d3j deglstse d or Hjdzw jIs HEtdG d
OdzOdzdL ©, 3) OBdsddMedulkn Ofvtic®btli Je Oj s d daW Stc«
o st Odzdyy dr f§sdmise" a MdMmlsi B M
dzOL 9 Odzd & Btcj dzH O, Ylstser syJ dzd Is
dzy Jdffses is: MisteOdzd yr , -Based Mbdbld s © o dz
HTML d dtscefpistg@dzdoyy 8 M &3 dzOd3d,  H
Lo jMmlsder = BtojdzHtseo, dMmMytsd L v BOLE 1L
sO0Cddz BBtLOL 3, dimtf sdz' L s9 Odzd j§ dR U
Wdh ddze O Hj d3ts daff djadscltddzj Is + WW j Clsd o datsfyls
tcOMY tcj Hj dzy dzdzts 3z f SHRBHIZ, M s dzs s d
tcOL dzd ydzr = bdfse 0O0dzOdzdL ©. sO3HEB] dL 0O
Zdzd ¢ Odz' dzlz Otendlsj Sskztck oL Odh@sHj2MIse dV
CazoOmmdud MEdd ., I©6F n detsdptisedeq :d3j tadz" 54 IstsH O
Bsdz2 hdr wL M Ctser a disHjdzj 2 d dilzdz' Isd @3tsH

mMdMmilsj d3r dz4 stsdz' €ts ftsor hOsls Issydatsmls:
sBiMfijuydeOrls cdBSCtMmis! d &OmhilsOBdtolk j A3t
fJdtemt J Sisdo dzr d3d tSov dirdtpdztsimn flaw ¥ hfdsffly EZcottsL .
[ cteOded yd ded W f toed o3 dzd dad v Bdzts 6 sOG j dzls dz
fpdMmisj d3 o L OHOYOR 5B dDERHHSEEY  HzQ" dedzcf
L WWJSlsdoe detsmls dmf sdz' L s9 Odaed v [ R H H dz
HSC OL Odzadzze o tOBSISOA [ 4, 5, ddWeEh difdz Mdednls
fteOSsdud Mz ftoddsj ded B3tsils! sOSCdn t6f " j ded
1) [ OMhIsOBdtetso Odzd J [ §RGx  dzj QdBic.ASH O A3l
CostcHddZ2ZOydd ddesy j Misea © Oc jdzlstsea, S OYHT 2
dzs ftod 1 Issd3 Htsdzy jdz MtsBdzs HOISY JHdde § ¢
) Otcrn s SBERSA [ 6] ftcd BOMh sOBdttse Od
dzd MC sdzr € d dzd mite j O3] otsLded S OJ Is dzj
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fMd demr tetsdzed L Oydd d L OMNdhy dedets?2 BOth telzlsdL ©
MisOIls: EwLoddsmiss & .

2) 1" msCoOw ksydsfls:, HsfkdecO] BOw L (
W el BsHjdj2 COSC o [5], Msfwyjdd &
LOeOOdBd, ulkt fjfwishmlsokjls §toddj daj dzd
tj Mkemse . S s dj kS¢ s, 50S¢dj g mlsj
CEOddy yddzOyd2e LLM, CBEHO OC,dls' &sd
dzj o j sdgojj st , vyt ©§OMds o CwdidsjCMlsj B!

3) [ edzt sdBBsHOMZ dz" | Y tSHAtSHT 9 totsH J P h
ftosB dzj Bs2 HBdkESEs otej &3j dzd Od&Od&zdL © d L G
HOdzdz' R. I BHHjd dg j MO2Ar, dmisd LEshg
Hd dz2Odsd Yy flpfis e o dBsckzls oo tsHdIs! L Oh dlsdzlzs
s OC Y J ddzlsj ctcOydw 9 dz M dzd n BOL L dz0O dzd =
SHdo tej d3j dzdets Mdzd y Oj s Oolssdetsddets s d 4t
Mtsd Hddzi ded 2 .

4) wlstsdls OS] lsdijlkdls! ftotsBdzj iz B
Mmislsw dBdesedj [ Ry BB AZOH OB s 1 dzj d3j dzls Od3zd C
L dz2Odzd 2 ddzd ftsolststedzOV dOMstes2 ¢ O ¢ dzOMMmd
odisjh Olsj dzt Mlsoa ©, dzdBts Mdhzsy dts?2 OolstsBOIsdL C

l1tcj HAdZOGO] BBOW Otrndlsj Slskztc® cdBtcdH dzts?
[ dzw  toj h j dgddpdz'tsrB S td®Byded @3 f toj H ZOG O j Ismw G d
ts ) dzts @ O dzdzO W dzO djttOterdyj ME 52 stec Odzd L (
BOth tezlsdL Oydd LOHOY. o¢terndlsj SIslztc® dL tsB
mMiBw 2 Ektese dzv .

N1 jteoaduydsy 2 W@ije®dequazjIs Gtcj Ho OtedIsj dz' dzlz
dnf sdz! LsoeOdzgdjd3 dzv ¢ G drn OcGj dzZlstse, Ctslstster j
d kBt tsBi JCIssea, LOs jHBHRS Glsdsmwh das mw
fsHsLtedlsjdzt dgr 5, Isjdz MOB d3 Mdedy O dzOCtck

2)l ststed ydz' 2 @EUdsshojdielz j sfpw o Mz yOj dzj
fjtcotsdy {1 sOfj d dOfwOQodvjls OCd] MdzkzyOoc
OdOdzdL O IjCMlsO d odLEZOdz dzf = 1 dzj dsj dzlstso
odzi hdzgdds B OL OB.

RsSEtorj twjLbkd kOLr §jtejHOs kMw OC¢] dzl
Wstedilzjls ©CtsdyOls  disfipessge jL CSireSUg jdisfdg RdzGf
splzyd dd” fm foHCt]djddjds.

1 toj HdzsY j dgdzr 2 f SHASH fsLeotsdzw jIs MmdzdL
MsCttOIsdlsy ydmdzs dzsy dz" » MtcOB OIs™ 9 Odzd 2, C
fjtejetezL € d yofbbdudsdklz tlCOLE fdfilsj &
d ©OydsdOd kst tOmftjHj dj ddw o' ydmddls
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/ AreHT AHAJIH3A TEeKCTA

ATeHT IBPHCTHYECKOIT

puasTpaunn ~ ~

AreHT BH3yAILHOTO

AreHT MAPWPYTH3IAUHH N
AHAIH3A
u o= \ J
AreHT HoBepenHoil Ga3bI
wadaoHoB

ArenT odpamenns K

BHEWHHM Hazam
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ZadorozhnmA.F., ZlykhD.l.
3D mapping of a territory using GIS

Abstract: During the work, a 3D model of the Sibstrin student campus was created by
combining photogrammetric data, radar topographic images, and technical building
plans. The developed model is intended for integration into the LAN monitoring
system, for @ar visualization in the modern information environment, and for use by
students and applicants of the university.

Key words:modeling, 3D model, monitoring, Blender, SketchUp, AutoCAD.
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