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Abstract. The problem of creating tools for optimizing parallel programs is considered. It has
been determined that the problem of optimizing the code has a high computational complexity and,
therefore, most often it is performed not over the source code of @p@aprdout over its intermediate
representations. It is shown that when optimizing dataflow parallel programs, this problem has a
number of specific features. In particular, an explicit assignment in the form of graphs of information
and control dependeneidor each function. Data structures are proposed that provide an increase in
the efficiency of the automatic code optimization system taking into account the features of the
dataflow paradigm of parallel programming. The results of the analysis of the &rthe internal
representation of programs that ensure the execution of key functions in the optimization of the code
are presented.
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[ dzw tcXLJfc O s IPOH O IsOydd cteOWdujmeda { dzj d3j dzls ts
fMdzj Hize b dj i tc ts ¢ te O d3d3Flutterltvnzdad@cbheatdr’ hokpghtgpoAdidhe llustrator.
59 toj d3j dzdz" 2 CteOW duyj M<d?2 HdL O2dz o ks B d dz! dats ;

O
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MCjotsdstel dL 30 (dB3dlsOydw wsj OdsEdz| T Istsg )dzj 2 § ts 8 IsiAg d
9" ff tsdzdgV dzfn flateo: frflseftsdinS doj , dzj dzOGtelzy j dede” J WiSted3" , S

stotcHd @O sdztsy j dzgdWw o tSHWdzr n BOMjdz B dzs toj N j dzt
PHOM thiasazj oy, yYlstsB' dJd3jls! otsL By desMmis! dr HESBO
Mo J O dzOf dph® dz@ Odidlz" WL m WO dzV sfmw  dz®@ My SQL Mmj tee j
Mitco | oistigo © Ge® dzfff s AIGEJLHAOIStoESIse d J SON slseo jlstse, HBY
OolsstedL Oydw fts Cdzs ye d hdWtctseo Odzed J .

[ dzv EZftesh jdedw tOBBIT ) BOLB2 HOdzdzgr = dzO@ Mmj to.
¢ dzO mepeabase, dmf sdz? L 2 h Ovw tOMh qtcj deadj BEBo dnjydzdz’| A
LOftesMmtse: https-MakgigohubDatama¥adi |l dwjqdikzh j Mise

fdLBOO dzVW jIs BIs ddzse sMmMdztse dzsmis d : odi3j Mlsts 3 (d 1
LOftesMO fdhjlsfipw 1 Mttt O;

1dzOH Y yLdgwd Is QL2 j € yd 2 : fn O dstis By dzds e sy A wzts o h k. ff C
duHiEhdj o bkjdt LOftsmMO, Mt dkzOMmMdts k¢ OL Odzdes iz Isd

McOBSIsSOjIs BjL L O M jupggiow @8 jytd ® dz0@z' s tnts dzdzy j |

fo wlsdzd ydj -f tsis i &BEOIEIEbjects(PDO) dmf sdz' L £j BOW B
f sL 9 sdzv j Isd ofQdsts fry difOusdedzts y J dzdzts SQh-t O B gis o Qdzdz’ 2s yJ dz
fsdmMC O shdBtst o do 3.

[ dzv tcOB sisT ZOo deOydsdedesets ftoddztsy j dedw dzj 5B n
s Otlsr C didogoleig O ctsMistcOdgw ¥ spw  dzO C sdi3d3d eyd ME 52
Odz' Isj tcdgQlxdeffo " © ¥ B t6 O dz' COtelsT Open Street Ma p, ¢
dmMfsdz! L so Oz J e f dB G PO dzt B 52 yYj dzso j & By j s o dzj
9 COwlskz.

[ dzv tOBtslsr ftoddzsy jddw dizyds di Lktsd ¢t tlsts
fitcjHoadyjdedVw. [ dzv 1 lstsets Istsyj d3tsy dets d fGhogledz L 59 ¢
C dzH jMidmpsoft o Ctslstster n yJj dz0 L O feMmstetsj dzdy dB3Oh tolzl
demdzse dets B j MY dzOIs dz" | . 17z 9rBteOdz Mjteadm gr aph
Bj M dzOlsdz" » f sflstetsj dzgd?2 HBOtwh tckzlsO® © Hjdz@ HddzW dzj €

[fdh i dsedlk ftosj CIsO Mts Miststoctsdz fsdz! L ¢
ftsdz' L s9 Olsj dz 9 dHJdIsC tzIOdstO» € 1 tc s pfipn SeHig(jlsdzVL O tclkzL €
Csistf sdzj dalstso f tetsc tcOd3A" d ftHcettkzLCO dJddWB8ttd3Oyd
dzj  sfMtcj HMise j dzdes tslseo j yOJjls L O 6dzOoa dz 2 W EdzS yd tsdzO

O) fsCOLO!, GH)] ftdz Lo Olsjdz dORtsHdIMY dzO
B) fssCoslOsMdEHdg ds cd Lo Olsj dzv dzOrR sH W IsMw
o tSH' ,

9) YCOLOIs! &BOtwhtokzls HBE BdZdyO2Mj2 BOhdd © HPO
Histetse d s ftewdkts?2. [ Othtkzls s ftowdkts?2 delzyjdz, Is
f zls+ , Hdedteyttedw fy: Mstctse s OolstsdiisB Jdz! dz = HEBtEBGE,
HodY jdedw, Cobttes] d fsCOL" 90jls BOwhtokzls 5 ftow

O
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10 LIstsd3 34 cdzOodetsdz ¢+ CteOdzy JMils: Cdesf Cd: ftode
fMdzj HiEzE M j 2 Bdzd y ©2h j 2 stsysd @20, dzd ¢ tc Oz , M & fgdsdf
BB3d Missf sdztsy j dzed s, Cdesf CO 3 dz¥ . 1 ted zOx OIsdd dzO
sCdes M tj2lsddzctsds o CHigBIsho 2GEC DOdtEHAZ. W d tod3r

Shesf CO 3 dz¥ tSlsCter 90jIs HEsf tsdzdzdIsj dzt dets] GC dets fr

O) HtsBOO dzj Hof gets dztsp B dzd tsf tsdz! L 59 Ols j dzj o3,

B) tlstsBteO) Ols! dJdzd dzj BlssBtcOy OdsQ dzs)ipwds?2 d&3Oteh

It 3 ted Htedsdzdy 4 dzd W t€s 200 Y i @Rzts ¥ B3O tizicz IO d |
B ted dL B dzjded™ twOMmlstswdzdy RBixHEZ ojdsMdy jHdMst
fosdmMatsHdl ftedBdzdy Jddi. SBEHO ftsdz Lo Olsjdz2 kX
BOhdzd, ftswodwjlsmw ¢ dets, Gtslaymielyjd3: sH dztse toj d3j dzdzts

0) N 4 dzOdzd & fsdz L 59 Olsj dzw LOCter Is! f tod dztsy § dzd
QoalstsBOIdUI ME L, 50 Og&zO0 ffis@ddls tyldtkz oC¢EMO. (
Ydrduydimédrn HJ2Moad?2 ftd LtsoOlsjdvw Hdvw L OSCtr sdw

B) fodzkzydls! s ftsd LtsoOlsjdv tsyjdbkz o9fkMO ot

o) o MmMkzkyoj wlsmikzlsmlsedw B Oh dzd d dzd Isj=vd3. dzj tc OB 51

1 &ZOGtsH OtgWw sB tc Ols dzts 2 MowiLd M tdz Lo Ols] dzi o3
dzj OB SISO h da) dz2O Mjteeo jtel GMENMN jMseodw jlsmhw Ctstcte]
oj zsmMdf jHdMmlsse, Ik jMmMis! @€ sIsydsSd MmMdzj HEE Is

Jfdh i3 dzsedS k2 tOBtsls' Htoddztsy J dzdwv Mt Misstetsdz
sftcOh doOjlsmMy e iftsLdydy fod Lo Olsj dzv . 1 Olsj d&3
Mtsa tcOdgy dzdet ) § . ] Ci1hj dBselzls RtcOdedls' Mw CtststeH d d
Wdei@IsOoh d¢), Ctbtster j B" dzd L Octelkzyjdzr fm Mmjtce jto

sih t.jOdzdLtseo0dz dzO B' fistcj 2 h HubterilHive: dzt dsts dnded o BIA) LC
fn SQLite d SPrefs Hive t OB 8IsOjIs M dzzdzj o 52 LOHJtoy C 52 B dzO
ntcOdzd d3r 'mr HAROZAA BStotej € Is datHiylsIls to | g gvls MO BsIsOL Ols: W Sto
BzHjls ~rtOdedls! MW dJdeh stedsOyd v, 9 fHtslsdo desd3 fmdziz y¢
ftcdojH]JdO & YSHHjteyxdoOJ BB i3 ftetsMmisr d3 Isdf Odz H Odzdz

lisfstdyddd byj ¢ ftesHOYd @hcdzd o dd@B sE5®H N d
sjtctedIlststed d t smmdd, BN dzd i sdzlz yJ dz fkzky &3 f Ote
sz j Mise dzv dzw  fiPghontfridsde Qfdixfdstwvhidf BeHusifaSpirk § ¢ d

s Otc BpenStreetMapst sH ¢ dz¢ Y O¢¥ Is i \FlutterMapd ey J Hdzd yd OdzdL Oyd
dLBBtOY J dzdW dsd & Otelsr . Clsd S99 OHtW©GOIsT , dL sfilg.lstster a
At 3Ol L AP GpafBt@etMapsH dzv  f sdzz yJ ded v dzzy detse s s ©2 dzO:

https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png €iBjz ¢ 8 O 7 dgOfHMLCIOOB IsO2 (
xd "B dqteslsO d HSdEtISO SO2 O dz20 ¢ Otlsj 7 J d3dzd .

lLOddisH j2Mmlse dJ dzd AP Its ®pery Streeels Blap dideds d - sH dIs o d
B d B dzd tHhitjek Map, fsilssds §smdzy ddzdydOdzdL Oydd ¢ Otel
ftotsd MOBsSIEBOIsSd yj MSE d.

O
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{ Mdzd o €40 j dzO2 H jzde'O dAf EmslsEBEsifzg fd f sSH  MIsO B Oh d
mMitteojtk dzgj ftesdmMrtsHdls d ftsHasHWhd] BOMNdzd BIstss
({ Mz G N fkmls ddzd fsHRBHWHM A B O hggtidzO {fdigj & ,
ftsHjtey O dyde jsfeasfdf jHdmsO d wOHdEM §sdmMtO B
MsH jtey O d2 CBtsteH d dzOIsT toj 2lexfidscO o 6§ YR ig®, o dzOL o Gid
BOh dzd .
AStcdJOB®NH dzv  Istsyj ¢ :
{ "status : 200,
"points™ : [
{ "latitude” ;< d o t3,ls O
"longitude” :<H s dzes Is O
"rating' : <tcj 2 Isd dzc >,
"name" : <dzOL9oOdzdj Wdtedz >é
[ dzw HesMB MY &€ j 6O dzf sBrtSHddE & dz8 y, Colstster 2
ftoeddzsy jdedw d Cwlstster 2 EZCOLTroa0Ojlsqfv ot ofMmMjinr L OYts
Cdzte yoO o LOftesMmMi Mptd] d 08BtsL Fid@hc@jplOdaghid H Odzdz" ~ t
MisOdzH Otelsdz" » CtodflssetOVdud MEdr JtoslstsCsdkzise TLS/
l sdzyj dzdzr § btsy¢d MatcOdwe sfimpw o C1hj. 1 0OIj d
Bdzdy 02hdan btsyj ¢ o dgjsBtdz "tsd3 ttOHdbkMmJ tsls 9 j dzts
lTBdtOs sfpw Isted BdZdyO02hdj bktsytd, Clstster J o' ofs
Cdzd yd fflessthydgtcOd o O4 d3" - BOwh tclzlstso (500 ) HJ dz' )
graphhopper.com Istsdz' §ts Hts BHdzS2, BdZdyO02h j2
Odz' Isj tcdzOlsdo dzts?2 o BHWdzs?2 BOhdzd (olbttets?2 d Istej s
fcdz L shbddBy@ERsd dz0 C desf C 2 M Mistej dzsyS 52 Afmdzj Hizs h
l ftesyj My ©OLOBSIKSCd B d&ZO ftesBdz &GO M f J toj H
fsojHjded L Iss dz0f sdzded dzts dzj o9 sL dzgs Y dets M ls f tow @3ts G
tcOL dz" »~ WiRdde@FormsC# . v OC i3 dzg j igsc dzd tsBtcOIlsdlIs mw ¢
&zt Bsets 3 MIsO. vyiIstsBr o] SHisdzj Is+ loesls 2y lf & tss daj @dz!, dz
ftcdojdzs €& Htokets? ftotsBdzj B3d, MowL Odedes?2 M OMddzn to
| 56dC 0O tOBtsls' CtsdgCtej sdzsets BddasEda] Wi eSO ;0 Of t
Colstster j dBsyjls ftodded BOIs! fslssC, 9 W0O2dzj Mtsmilsts
ftesf dmMr e O IsmMw o WO2dzj MmMtseBr Isd2?2 B dzistltd . Bffetphptdzs dzC
10 dLd3j dgj dedv o fislstsCj (Btsy des fRn fufOfiPldsd Mt to tsfe’ tadjc
Emdzseo dd f tsHSCdz6s yj dedv BzsS 89 5 MMmr ozG j .
I manmsL HO®¥ Ismw 1 CL jJ B dzvicr B AzsCo:
MapGetPointBlocpointsBloc = MapGetPointBloc();
]l cssdz dzgj sBasHd MBS ftojHsMIsOadls! HBMiskzf ¢ H Odad
f sd3j h Osctnfgxt o
BlocProvider<MapGetPointBloc>(create: (context) {
return pointsBloc..add(MapGetPointsEvent());
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) dzzy detsdz 3 Misy © HEkzetsdy WORdzf ML HOE IsMw B
fMsL HOdzdz" J, HOdzdzicqQtextf L 9 dzj € O Isfpw  d 1L

pointsBloc = BlocProvider.of<MapGetPointBlo@entext);

stesdzy MEotL dzts?2 f jtej HOYd HOdzdz =, patis€ f ¢ dis B 13 1]
HdL 02 dzgj eMC 52 yYOMmisd. ] &zOo j dgmlseo s h I8 tc ts dz ) H
ftod dztsy J dzd v =, Figter, H @ dzderOF Is d¥@ddetljdsH ¥ Ji8H tets 3] - Odzd L
BOj sRlugter R L BB Oy J ded W , LdzOysd, IsjSmls, dzgj o dHJ®B
Clstster J i stcwHiBsyYydoOtls odHdB §J odHYJIsT Istsy 4
fcOCIsde] ©OLWKOBBIEYdSE MSLHOjls BOSCjls fEklsjdg dn
tc @fits zOG O Isfmw ) BOC jIsd md Istsydats 2 oJtemisSCd (¢cgri
BlocBuilder, o dzsy j dzdz" » Htekze © Htekze®O, © odHYJjIsr §tSHC

Widgetbuild (BuildContextcontext) {

RouteBlocrouteBloc = BlocProvider.of<RouteBloc>(context);

returnBlocBuilder<MapGetPointBloc, List<WaterPoint>>(

builder: (c1, points) {
return BlocBuilder<RouteBloc, AllRoutelnfo>(
builder: (c2, route) { e
routeBloc.add(ChangeRouteEvent(_geoRepository.currPos));
points.add(WaterPoint(succAndLatLng.newPoint, '000', 100, false));

HEHO YJ odyJdz adHYdls COlr, dMftsd L ks hd2 H

return Flutter Map( é.

I*o d H d gtz d layers: [

[*fn dzt8 O tefld/ * t i | e L atypF/fs}dilp.openstreetmap.arg/{z}/{x}/{y}.pn®)

[*i dztE)® Is te d ) ts edgdiady tad/Is 5 d3

polyOptions(c3, route, line, numberOfLayer, onOffStraightRoute),

[*fn dzth)@ s H W dg’ @igddzv/ o3

markerOptions(c3, points, numberOfLayer, succAndLatLng)]

[ L O2dz Hdzw oMy nm 1 dzj A3 dzlsts®  dzdy dzi 2  Odzj dzd BT
MsLHOe OdzOM! M ¢ sdizsh + 8 Bhot@Map y jofy X tsdstic daP dzOdithes jOIs @ € ¢
lllustrator. v IsFsierf sSHH jtoYy do Odz MtsL HOdzdzlz® ¢ tc OWCfsCdim, j teBls jdis
Fluttedlc o n , GJdzgjtcdqtelze h d2 dzOBBtE L dZOYSC s d tff ¢ tgddry s
olststetsmisj §f j dzdz" = YOMmliIsj 2 HJL OR dzodzd hfps@iADesitpe .O dzO fi)

rdzv L OctkL € d ¢ tlsMayMakstd et dzsy [k jz2d v SeodeR@y dz M j
Console 1 jMmStsdzj ydzr 2 HBsfmiskzf ¢ dzgj 3z Mbsdls ¢ tds 2
My Odz] dzdH sMsfrted € d3OG OL d ds et d dztsdnls dzdp2lzy gz mw s
Mssdls ikt 6 Isr mMwvy tkBdzj?2 JjXJC6BHOMS. 1 51 s ts a3l
5 G tc Qddd\n ' § z B dzgdogienlaylatketdzOf Is d3j IsRfagiSonsaldd ) sdz! L 2z Ismw
Stsdz' €5 Hdzv tejdzdL O ftedadzsy jdzd?2, des d Hdzv dnm Isd Ml
o4 tehmdd, dzj dd3dshdj Wedd n shdett CoBfddvydd
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tcOL Cto@dzd WEszf O @Iy HE §d Ltse Olsj dzv i3, i tod ¢ dzC
shdepts¢ o LOGCtkzyOjd" » Htoddztsy j ded W - .

vsO0Cddz BBtOL B, fd zOd3d Mis lBU\EjdamE dni€ Os,2 & rsd3O dzH
i tsdzdzts y 4 dzdzts J dz0o d ¢ Oy d ts dzdwid  fOB.d dzts e diafspy j daflzr f 5
o jdzsimdyf jHdMmMiskz, £ Cobtsttsets L OC sdayd dzOMm! otsHO o
Bdzdy 02h j2 IbtySd ftosHOYd ttOL dzde dzs?2 o tSHT' .

[ dsj OO
ILAadqadzdff 1., wlss Okl s., Ajd@it ) di@usRd Esp O ¢ j H
fesyjfMidseDiezse ) disfij.s, 2021. 704

210k slsd A Fl utt & tctsOyYdptO dis Qo € d oBse dd
fsdish @ & IsCier Istsc@oglets j[2.d30 trtgSsO Isdsj fijfp, 2020. 328

EltstjddS ¢.0¢., [oyuyddddSss ¢. 2022 ¢ dd
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Yo OhMCd2 cetfmikzHuOteMmlise j dzde d2 widddisdooQ)j
G. YJjBtSEMOter ,

{1 CanpsuvrlIyJupwr{ags Y Lrmlr ]
S trzr1RrRY 1orofvmlI bddrt ¢

¢ dzdets Is ORyfigfydzj HIz® Isw oL sy desMmisd f tetsc tc O BB G
BJL dMfitd LseaOddw BdBddtslsj$¢d Concor de, sy jcds tsteC
teWH MfismMsettes MsCtOh jddywy &BOth tokzlsO: EmistcOdzj dzd .
BB ssHisdg Bdzd y ©O2h jets MsMjJHO d Htc. { OLWOBBISOdz ¢t
d eoresHwhd?2 ccwOWdqudmMEéts] dLBtKOY jdd] d&BOwhttkzlsO.
HOtedgd t5 ctstcsHOR o WittdzOly TSPLIB. 1 tsdzkzyj dadze 2
sflsd 3Odz! detse s dBZOteh tclzls O.

sdzs Yyjo' j LpE®a®: CcdBdi3dotsw Y tcO; SdztsB Odz! dzr 2 1 I

Dimitriev A.P.
ORCID: 0006000273459790, Ph.D.
Chuvash State aUniewerlsiNt.y Ur
Cheboksary, R

ON THE EFFICIENCY OF SOME APPROACHES TO SOLUTION
OF THE TRAVELING SALESM AN'S PROBLEM

Abstract. Possibilities of software solution of the traveling salesman problem without using
the Concorde library, which includesore than 700 functions, are investigated. A number of ways
to shorten the route are proposed: elimination of intersections, local optimization by the nearest
neighbor method, etc. A complex of programs has been developed that implements these methods
anddisplays a graphical image of the route. Publicly available city data files in TSPLIB format are
used. The resulting route for 423 cities is 5% longer than the optimal route.

Keywords: traveling salesman problem; global optimum; Concorde.
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HdzZw MeotsBtSHMB2 LOctkzLSd [4, M. 269] . 1 jshiOabsjlylz
f csn sy OW B YlEStptaBejst O s  Ottpsd/[Fléku/bNFFdn 2z b | ) lsveblnji s o d M
NEOS Coliter 2 oLotsdwjls L O (St otcjdw tjh
HOdzdz" d3d o W sted3OIs § TSPLIB d fdz Lts90Ilsjdz MSdd
O dze s tEdnsaigledzd B 5 4 9 to fHnasrdrizghbam [ 5, . 500]. wvO¢,
HOdzdzr = b23spdzy B d B dX[ B BgtdSdtsin § sdiZsh ' ¢ wehi@ fladzs ¢ 5 ©
tcjh OjlsimMw L O 1,58 Mm; fted {1 Issds dzOr sH JIs M} dz’'c dsB D dz
CEBtesHOE, Cotsti qgzirk] UgBEB' D HJ COlstso 2  f dztsHfr
Ced3f + v Isj totsd3.

[JH&EZOSCt ot digW 9" ydmdzj dzd 2 dzd oMicHO IOSCB
BdBdzd slIsj €, ) Htsd3j dzd WOSCkd IsjlsO &OIsj 3OS d I
mat h. uwaterl|l oo. cal/tsp/ wor waldtspind d 9 047 hll, cEiSH @
HdzZw CBlsttesets oatej d3W ©iIs otejd3gd ded kZyy dz" &3d s o MmJ d
O BHWIsMw d&kzyh dj &BOtwhtelkzlsr , yj &3 te&dzjhit.mly Gn i Q AMfjds,
d Hkzedy WO2d& , zOf ted d3d te, WO2dz nl 57 HisAzexsys,0e fr
57912 dOydosdzOdz! dz@ = §OBWIsdzed S s o | SdzdzZOdZHdd. 1 O.
WO2dz0 M ftdidtshi1 8 BIilBHO ojlkej?2 d cEIOM{Q L Oldz)y tda
(s O0dzOH O) Mo 3] Misdets M dMhmMdzj Hise Olsj dzv di3d d L Htolz
Codi3f ' s Isj tcdetsets o tcj d3j dzd . I sl ssd3dz ttcOL cOBSISC O B
CizsBOdz! dztsets SflsdBEzRRBO HBEZY L OHOYd StdBdzdo sw )Y t6O

ldedzd slsj dd@ Od&nzroyOjls BBAdZjj 700 WEdyd?2 d
https://clck.ru/bNFGTH dzv  dMmtf sdz' L s9a Oded™w © OCOHJBIJYd ME&dnm
WO2datse ojtefdd 2003 6. 4,2 [BO2Is; dgdid ¢ sfpw  tcOL
tejh jdzdw L OHOYdSm R Btss28 BY B dzd slsj € d MeOL 2 dzj

Kjdz & tOBESlIsr wWodzw jlsfpw dMmdzj Hiseo Oded j o BL d3tsy dzt
dmf sdz L so Odzdw BdBAERIBI]JSEd Concorde, sts j fMmils
mMf smMtsB OB, t©OLKOBOIST 9 O ftesctcOdzdzr 4§ Mt HMIse O.

r dzw Htsmisdy J ded W yd dzd tOBTSIsT tc OLDelpg s IsQleas BT (s
GOOWIsdteso Ols!  dzj o 5L i3y desMmis! B stelsO dL B dB dZd
C+ + ,Delghii ObjectPascal 1 tetsctcOBBO fHtod CBBRBIJdzvydd M dBOC
10000 @Ot tstpipdoves7 Professionak 6 4 dhMfsdz L kjIs 17,8 [ BO2Is
I sLBEY RO SR Jdzvwydwy d HEZW 2 dizdz ciSHESY, S H dzC
dzd f tod j d3dzj dB3ts H dzd Is j dz' dzr o, O fOodgvIsd IstcjBlzjlsmw Bt
ydimdzs ctstectsHtse 10000sH ey igls 91 @ ts dids@edsdR'. [Bi jd3
dmMrtHd d3 SSHESA3 1 [ B.

tdOdzdL 2] &3" B ftedy BOBI tjh jdd¥ wOMMHdOlsteds Of d

1. utfMmlsOoadzjdzdj ¢ JjtootsdzOyoOodz dzgsets BZOwh elkzlsO )
RMftsdz' L s Odzd j O dzedzjcH] sali®ls jsdyIsditsEdyls O ytels[B tf ts@).
[ 8C0dz dzOv s Isd RZdaLCrayfty. BB IstsHisd3 [ tsdzls |
ViisteOdzj dzdj ¢BORtotsd3 €.

A WD
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AqSdzdyj mMed2 MHeadcE HBOwLhtkzlsO dz2O0O L OH O O diBs
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ARCHITECTURE OF THE INFORMATION SYSTEM FOR
THE OPTIMAL DISTRIBUTION OF THE TEACHER LOAD

Abstract. The article defines the essence of the concept of an information system, which is
used by the university in modern conditions. On the basis of theoretical material and practical
developments of modern researcharthis area, the author analyzed the creation of adugthty
architecture of an information system for optimal distribution of the teacher's workload. Joint use and
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is an urgent issue that requires the introduction of various approaches and tools to its solution.
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OVERVIEW OF THE INTERNET OF THINGS PROTOCOLS

Abstract. The article discusses ways of connecting various devices to the netwgakizing
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compliance with standard network protocols are analyzed. The relevance of the work is due to the
rapidly increasing number of loT devices and the neetidose the optimal protocol.
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sl dzOdzdzsd3 o' BtsSte g M i ydodzdL dtetse Odzdz" 7 Mnls2O,dzH Ot
sflsdddL qtetso Odadz" » HdzW tOL dzd ydg' = fMyj deOtedjo dhifts

vsdzj Hizj Is Zlssydzd Is M smtss f sH G dzs yd dedw Zmist
dmMf sdz LtsoeOdedj M dz¢ Ls® ddzd oMmlstetsj deder = WlkdeC yd2.
f sHCdz6b yols: Ekfmlstets?2 Milseo O, daj ¢d dfjdzlshjdgidz] fstew dBtelass dH i
fjtejHOD Oj ' 2 HOddzr 2, O bOCyj] teBifMfjudl: HBGY{ G

[ftejHjdzjdedz 2 HteslstsCtsdz Rdzlsjtedzj sO o jh j2 tcOBTSl

iZMmistets? fiylidstis 52 Mls o ts;

igmMstcts? Mlss & ;

ihdzsd sBdzOSCts (yj delste sBtcOBtSIsSd HOdzdzr 7)) .

lrBtste IsdfO JtoslsSsdzO RdljtedjilsO ojihj2 tftjH
fjtcjHOYd HOdzdz" = o Mmjlsd. 10 tfimdsek ¢ dzOomMmdW d¢ O
Mijosets oL OdBsHj2Msoadw OSI .

11 ted C dzOH dzts?2 Lktotse j dz

) sRBI dEs OdzH Otelsdzr 7 Hdzw 1 sséts bkwseodw (sl t
dMifsd Lso Ol Mw M jydod dF j fesksStsd [oT: MQT
slsdzd yoes h dj My fteddeydf Odzd tcOBSIsT :

U lteslssCtsdz Hdzv  Md Misj BDD® jDatdz:Didgibatisn Serdge)sj dzd
b Ozdd s ftow sz MowiL ! RBINHE EMgc@®PHSEPHRI] s " d

U l oslstsC tsdz fjtejHOBNd] Mstse h | dedpvtc s QYJ 54 L
tcOMYf sdztsy j deder 2 dzd Bt dBPj BBEFOC j 5 fiad 1B kists Cots duC@s O Is ts =
MQTT, XMPP, AMQP d JMS, tc j Hd Cde®ESct dej | (S kzdzvtedsr @3 o
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wg dzw jIsfpw i to ts dissSage)uelig Telemefry Transpory B dzOG SH OteW slksmizl
stcj Btso Oded Vv  tsis-t5'ts gzezts dzp dzef tzls | tc dzj Is

[ Mdzetse dets?2  ygj dz' & MQTT wodzw jlsfqw EHOdM dadz" 2 (B
Btsdz! h sects Chtdipdedeusi?fifijdsoo@ d dr Isjdzj d&3j stedw o | T d datt
Btsdzr hz¥ Mmjls! dgjetsdz "drn EmMbtes2Mmlse, SCtlte’ j dal &
sB dzOC O. v OC Y J sdz ftcj HdEOL dzgOyYj dz H dzw ¢ d3dzts G S OH t
ftody d3ded € tso . MQ&TS futsigfle, YyFAsj H &ZzOG OW dzj MC sdz! € s
ltedd3d tetsdz tcOBBIsST wWodzWw jlsfpw dBsdedlssteddze dzj Wisj f totso
dgdW stedsOydw s Isr v yd HObydStse, CtlsstcOW HBdy dz
Odz0dzd L ©. s ts¢H O offjfilds jidds stiBjdeéiAs 2 y=xdz0 Bsy j s f tod dzv
1 Iskz ftetsB dzj d3lz.

U ] osls tModbds,f e dzyd f tc OB 4 dztsCotOsiss tallss & sdzyj § yd
fJtedHOENd?2 LOftetsmr § tHaduas dgdaizes EZmBdzdz? Misth @ts 5€
HdzW RBsdzdlststcd dzc O H Ofgr &€ B0 H Otletfetc®@o digj dzgd W € ts dzgls te s dzdz,
fsylsd ofmidi3dd HftesdLotsHdlsjdv BB ftosd M dzj dedetse s 5B S

a ]l otsls s CCBAR (Constrained Application Protocol) f sSHH j te d o O h d
Bdesc sOHtej Mdzze t6OMMr dz€ 2ls sy O to iddayd flizmistc B Hig® O )
e MzteMOREd. [ Mdzseots?2 t©OL OB sIsC d HIDMERES afth fliftcsds s € ts
vaeid wWedzweshd2fmw IsjCtser d3&. | tslsilze qudzPtc dzis? f foig 818
OB SISO M 2 U wfipdesofjtsL o sdzv j Is Ldz2Oydlsj dz' dets [k d3d
H Odzdz" = .

-utcOdzmy Stelsdz 2 ktetse § dz

a TCP (Transmission Control Protocdl)sH ddz dL thdsedz » fteslsts
HOdzdz" = ddzlsjtedzi ISO. 1 tedmwdz®y 2Py Pdgd R dz OldAfids @ o dfatiz J to
ZOL " 9 O Isfqw  Mj ¢ d3J dzls OB . J MsdiCJ ootttz T
Ztctso daw BsH jdzd OSI . [jrOdzdLd3 TCP 4ftoj HtsfplsOo dzw
EmMisOdztse C 82 MsjHddzj dedw, 5D dgdlsse dpv | fipdziA us@ jls tstfctsiss j2
EMstcOdzv jIs HEBdZJteso Odedy ftod §tsdzzyjddd Hobkr Cts¢
slsdzd ydy ks UDP) vyj dashisdsmls! §ittjHO00 0] d3 -~ HOdzdz
fJjtjHOY]. tdOdzdL Oydd TCP sBugdty bkt j dg'j Odzd L
tcOBBISOE h dj o ftosMmMistcOdzMlso ] todz LtsoOlsjdzv. stSEHC
Csd3f ' s Isjtclkz yjtejL Rdzlsj todzjls, TCP tcOBtslsOjls dzO0 ¢
fdMmlsj OB, dOf ted d3j-fip) tc oBjtacdsial. j TP Is Jisdgizjt yj sdzlo *dzv § j t
fslssCO BO2Isse ls sHdses sy MMO ¢ Httkzes®BE.

a UDP (User Datagram Protocd)sH ddz dL Cdzt yjor - {1 dzj d3j dzlst
ftoslssCtsdztso Hdzw Rdzlsjtcdzi SO. & UDP Cosd3tf! s lsj todz J
HOdzdetsdz Mz yO,j] dzOLO BP) d3h 16 z cHdods Off jslidizkesj f tsdzj BB -
ftcj Ho OtcdIsj dz dese s MtstsBh jdzedWw Hdzw EMlsOdzso ¢ d Mt J
HOdzdzr »n. 1 tetslssCtsdz B" dz cOL tcOBtSIsOdz rtadHBdy 1. ((
RFC 768. UDP dmiftsd LzjBOYdsmBlt dpnpdy -m §f gelz
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sBd MY Jd U ddy dOHY ydshisd, EfsttvYHsuyde Oddv ddd y
ftoj HBMISOoadzw jIs dzj dzOHY ydgr 2 Mmjteadm, dd HOISOG O3
gdzd etoefmj dMmyjL dzzls' B j Lylsfitpdzjf HeGs.0 j W RO sty Hjt@ LSz dfj o
dzay dzzy dzr, dzdBB Htsdzy dzr dMYf sdzdgw Is! Mw o f tod dztsy § dzd
Yyofglsts dmftsdz L zsls UDP, OS¢ C0OC ftojHsylsdlsj dz’ dzj
fOoSdbr, ybt &yl sCOhOJSEMT tdg) @de'L dgise) siz" adic jp d3dndzd .
dmf tcOo dzj dedwv th dBtsS d2O Milsjotsds ktetsodzj ddzlsj oW j:
ddzd SCTP, tcOL OB SISOdzdz § Hdzv L Is82 yj dzd. 1 ted to
Memisswddw ISOSCYJ ¢ Sdzj L dz@z0OH dizj sfifsjote o jotg ts & ,O {f theldsemyr y @S
Cdzd j delstso, dOftcddsjte DNS d fslstsCtser j dkzd Isddij H(
| P, ftoslsStd Ikzdd zdega@ddy | P  d&dascdi ddo

-t jlsjos? kZtetse j dz

1] IPv4di ydlsoy telsOw o j-Clggls ts elazQ tcbizp s 1 § 82D é&tsu B O
OCkkzOdz dzO 5 deOfmlsswh jj otcj dgw . | Pv4 Wwodzw jlsfpw
Rdzlsj todzj IsJ . Jdz Msmissdls dL 4 yOfglsj 2, COYHOW
127.101.102.103. [ 94 OQ sEzsCDGEB2 C gOMEG J/z@dzts |
L Of sd3d dzOdzed Vv . | Pe/dils dftinjf s@=H te jzfy dzts j3 2 totsMistc O dzfls o ts,
Csdzdyj MsotssEB iz 4 j Bd &3 dzdzd OteH ©. vy j § sfdzj o dzgj+
tcOMf tcj Hjdzjdedj OHtej Mdesets  tosMisteOdzMmiso Ols jif dgtfs@dygdh s+
Yj B3 Br dzts L Odztsy jdets o OtendlsjSlskztelz | Pv4. Clsts fftod
dswBtgWw 2019 EtsHO B' dzd tw©WOMY toj HQHAE)jdE O tots frydaj teitsHfdjj,
Brohjets wauut d dO I dzd> dzj &3 J-GHiidsjtsif | o3 tslsp djsfs oz CH gy ts g
jeéts BMmMeotseBtHdIls IsjSkhd2 o dzOHj dzj vy, dzO-tfiztef f &5 tdn j Ist
sfMotsBBHdIs dgj dzgzyder 2 j2 OHtej fder 2 toj Miztefy.

U IPv6i h j MisOwW o j tc Mt s lofxiglstyjds@izj IIsP. 1 eslstsCtsdz B
1995 @EBHO. Jdz B dz tOL tc ORtEilisQde dzg P del tEdE'Fdg figts owj
f smdzi Hdzj 2 9o J telfifetyIRts SR . tcdtjAsv 6 Btsdzj J ftesHoO ddzlzlsr
zz yh ¥ WEdS ydosdzOdz dsfls! . s0O0¢ B! dzs B tsL dzOyYj dzts
ZzOL dzZOy 04 sfmw i tej HJ dzdOdedej I . ZizeRSIOE wlzlz 2 GBS P Is  § to§
ftcOCIsdyi MSd B MEBdzj ydesjy Stsdzdyj Mlsets OHtej Mse H
sBMdzy do Oded™ tOMiskh jets ydmdkzOo keOW¥ SO - ofj d
OHte] Mise . ssdzd yd mMlsoats OHt] Mise 79228 162 616 266 B3M 59Q v4&zW | Is
950 336 BeChdazdzdtsdtssas). Cbts Ld&OYOjls, yYybt sl
Bsdzj j 3 0@H taidiglisol PizO S OYHBEB Ydlsjdv |jddd. | 6l
fsfmistsdls dL 128 Bdls. [ dzffa S ROYD O of Ly Casis tsatets i diyt
h j lsdzOH yOIsjted ydz 7 yd Yo, e d @§PENdbezB2dA1z0000: 00:00: 7ale:
1460: 5334. |1 2014 cHhuOidedgy McMs®o dz2v df@zls 5 & tzgzts
Mtse dzOMdats H Odadz” d3 Go ojgld eB, tsdzjlsjO 3H2ZY  Msls Oo dzw

U 6LoWPAN (IPv6 over Low power Wireless Personal Area Network§)ls O dzH Otg ls ,
Cslstster 2 fsLodvjls §jte] dzitffitcldsds 5 L®OMmY fto ts figls tc @ @dY) Idzdizts

O
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CtsdaW J toj dzyd W

fj dzmtstedzr §j Mjlsd (1 EEE 802.15.4) Hdv ftc kot O
fd W di3d, Ists [ipsis’ 6MDINBIAMNS d 3O f dz¢ B" i3 Mmilsd o Bd
fsfkdvted’ j] MlsOdHOKlsT (HTTP, UDP, TCP, COAP)
OHtej MOyds . dbtcr dlsj CIsktc© 6LoWPAN o Cdzg Yo, ls BC
[ Otch tclzlsdL Olstste tsBi jHddzW jIs Milsd d §sHCd yojls (-
B4 Y HEZ + dzjjd39 dizls O@3d- st (S tsdzj ydz' § EfMmlstes2 Misoa ©) HcC
teg qd &g, sBd My Jude OV 1 dzj teic magshjjtisy' ¥, j datf 5 1f ts dsLcofWP .
G Otc O dzlssily plses MNP tis o sMisOdeso dzj ded j .d ¢ dBCtsMis! 4 tec

-s OdzOdz! dz" 2 Ektetse jdz@ HOdzdz =

a BLE (Bluetooth Low Energy)- 1 Ists flsOdzH Otcls, nOtcOC Isj tcdzts
wWodw jlsfiqw dadL St HtslstejBdzjdedj  dgjtecdd. Jdz tOBt
fsHGCdzs yjdedjy EmMbtes2mlse dz0 ttOMmMisswdedd BBdZj § 100
J BBz ftetsded C dzzls'd a3y te® M d Ibdsts dzBdzis ddzP te lz¥intsdz's 2 i) ldz@@ "
BiHIdyddemcdd Htedester, B'Istsoks IsjrddSk, 1s d dats
fp EMydntd fteddd dvjlshv o Mmd gy jmwdosh daste dzdg® 2BCetnds dg e
] sfdzj Hdzd 2 s OdzH Ouctls© BB lu@edizda' 02t he 52 0 It6O G tsH Iz, Bted,
Things.

U LoRaWAN ( Long Range WAN} Is j n detsdztse dw  ff jtoj HOYd H Odad
94Mhji2 1oT. lTwddydf HJj2fmsedw L eSO\ iEidls iy ssafatigi2de;
sfmizh j Miso dzw ¥ Is i3ts dzd IOEIfdrgcL diftatAs @ Q@flssd dej 24,4 o H O8 Is  H (
ftocddztsy jdedj HOdedze" | M HOLYydSCtse lstsBtcOy 08 Isfw  daC
MOoOBsMisswisj dz' dets syj dzd o Ols' Mslsded §ts5COL Olsj dzj 2, vy
2O ftotsdLotsHMIse j . 1 Jobds@dafil¥ § ydstsptOCaga § Isj f j to!
Htso jtodls! GO ddzj, tMlsOeade MlstczHdd C OdR Btsdzr h j 0
HOlYydSd tOBtslsOt s Oolssdegsddets BjL 1 dzj SlstetsMmilsd HEs
Hdzw BI jCIstse, d&O CBBOSKOR s@fly j1 PWstcfujimls dzj € Ist
dmtsyded S tsd3 § tslsj dzyd @ds Ldgtastc Ozl @M dzfisldz silsea d§ et
ftesyj MM odzgj Hicj dzedW Isjrndzsdzsedd HBOSMHdBOdz dets ot
sfyls OVHISHMs 2 f dzts 2  H dzv 30 fi) fpste sl s tstfide dldp) Rimj WAN . B @ oz
CesRBf Odzdw digd Semtech d I BM Research. [dz dzO ¢ OdaC
COC dz20 WdLrdud mMSsd3 ftedd3d dgw 4 Isfpw  dBsHEzdY ydw LoRa,
LoRaWAN d®jjls ksfsdscds ¢ LipktesRompse Is(tH Qldpusf S tdgdzt
BiMfesosHds®E MsjHddsy dzgds §jtejHOs s HOdgdz j  dzO
ddeW stedzOyde dzO fj teo § ts.

i LTEEM ftejHfMmlsOod jlks Mets? MisOdHOtels tOHJIs
Mdlsd (LPWAN), ©OLtOBBISOdzdzr 2 QG FERs teHOdzW tStfististo H jr to Hz%h
Emmdzzed (o yYyOMmlsdesfmisd, Hdzw ftoddztsy jded?2 dgd y BBON d dzc
s jyd¥ dcoydy Hd*Mle MT Cs "(dzQ TIEOR®ittsy j 20 ©® 3 GPP o,
Pro ) © dsedagj 2016 ¢EtsHO. [ to s -INBJ - daSERSTG  d 3
ltoj ddi3zh j Mot b fTHO TNBL OC dzt yOjIsfpw o jets MttOo dzd s o
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VI JYHEZdOtsH d@ OdeB i ydetr) ¢ O C tsdat j o dzyd v
fJtedHOYd HOdzdzr =, dsBddz desmisd d §JtejHOYJ G Bdzs
ftoesf Z2MC Odedw, wodzw jlsmw BEdzj J st tisEzg o ldasdisdndz dy Off
LON dlsdzets? fsdtsfyr . 1t MeOodzj deds -0fy BsH j-Mgs BLAE E
Elso jtex HOjIsfqw, dzO@ 80% Hjhjodzi (M ItsySd L tej dedw
fsCterlsdj HBs 18 HJI d MtetsC Mdzzss 'dzj MOIs@dc £ ff 7 zj @B
2019 GEBHO | dzcB Odz dzOW OMMsydoOoydwy fFtmisOsh JEtse
s JtcOlststetse tcOL 9 | todgkz ezch, T / MOYLEAMEIS dzd Milsd NB

a lora i {1 Ists Isjrndesdzse dw BsHEzZdY ydd Mdc dzOdzO
sted J dzls d te s 9 OtdzdZDMIs od@® fig Msd s Odzd J &3 ©Is B OISO d d 4
tcOmMMlsswdedw. uvjrndsdzsed”" LoRa ©OL©OBBISOdRZO ¢ ts&f O
By stsH BBsHEEZYYdd MdedOodzO f ttOMh dtoj dedj &3 MY J CIstc O
d&f zdz' MOdsd M uPmBEE) B2 tddj dzj ddj bOIBes &
ftej dgzM j Mlse O: L dz0udlsj dz' dets  ffftdteodf v dugoisCE4 8 Rz AR Is edc
fpded »y ©4 smw S tof 6 ff fig k2 pk € Y O Is ts Isfite d ez fB3plad i€ t&fdf t6 j H Ols yd ¢
Ujmndzesdzsedw LoRa tBjMfjuydoOjls Mmoo wL ! dzO BBdz h dJ
dzed L S5 1 dagj eetsf sistej Bdzj ded J U techy dgazdiaf®L Cuflzio i< otschddsfipls
HOdzdz'L DN [ h VY flzgfizley HOYyk M hdWitcse Odzad j 3.

0] SigFox-Is j n dets dztipydf tEts o s dets? ded L S sMC stetsMisdes?2 Mo
dzdL Cdd3 fslstejBdz dzadj a3 4 dzj ecdd. 1 dzv  jete SHzO y of tsHisd
YyomissisNgrUdaw aBand, WRBlofg2H as®dzad etz dzv ydj 2 ( BP SK)
HOdzdzr = @ 3j dg% j Is wWiOidtseo dzflzdizh j X Ists fsLotsdzv jIs EZd3j dz
ftodded 3O h j 2 Mmlsstetsdzj, Mdzj Hiso Olsj dz' dets, Hiph §y &ZO Y
MmOtOCIsjtedMmisdS d: O J &0 ¢ $3iis dfdryddzdB sz H dztsH sMis [z
022 sdzOR ) ; MtesS Mizzgpdz LEBIE®R Nd:E BPs@EpP] SSlsls@f
dmMfsdz L z2j &3r § yYyOMmlstslsr : 868 [ 1Yy (rotesf®) d 902
MsOdzydw, € Ctlttes? §BHC M yos s Csdgj ydz' j st
SftejH) d&zvjls KBOCMd BOdz! datisis BOdzdsw s Is dnis Ofgsyts e Hdad T s
® Hjdg: 140 MmMtseh jdd2, ftod {1 Issdg COyYHB] MtssBh j
(dMmSC dz¥ yow L Octsdzsea e Mtsseh jddw d Jd¥WsttdkdOyd:
diMrsHwh dan 6l ¢ sdj yHase jsdzdzilsde s ndzlo O P dgjsL dzs?2  dz

vsO0Cdd3 BSBteOLBR Hfted o' Bt Htoslssltsdtses ddzlsj tod
f OtcOd3j Istetso ¢co¢ Csdzd yj Mlsots f tsHEC dz6 YO o' = z fls t
fitcjHOOOj B & HOdd 7= d wOMfmEBYEIE: . O Ctkits

E1dStsdetsoa O [ .7 ,2022s Stets ¢
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Ef tcOo dzv Is gdeW stedzOydJj 2 ftoddztsy j ded v, sBJ MY j ydoe O
fsmdzj Ctdyoddw MO Mdzky ' GlsHjd dsets + CL j o3
[JHAZOCts o jMm! BO dzj ftesMists OB SIsOls! dadOt, to dgiAi ¢ tfipiz-
Yyofmlsts oL ddSc0Osl IsOCd] ftosBdzd di", COSC tOL dzd ydw
Mzsy desils! o or Oy jdedd bsddthlsj2 Glsdsh jdd?2 d&i>
LIsdmas fHtesBdzij @3 B'M dzs ftsL HOdzs Zdesy § Miseo &5 B @O drd Yo
or Mk Olsy o COyYydimbeoj oMcjHddlO BIYHE §toddsy

Ui ndzcdzte dW-tcp BzV 4§ Isdeizs 6 5 tonelstB tdeoodz tg ydgd dzd o

V Isd - detsdztsG dtej dwsy sz 5 (s ls ORM O YObjezeRelatiohad dzc dz.
Mapping) fMmkhjMmlsekjls dzj MEtsdz €85 tOL dzd ydzr » S tcjt
sl j Qelgdity yd sdzdets§ itsly ErliasE@spdef |  esctcOBBdi3dtetso Odzd v,
HOdzdz" = M € tsdzyd f-t5td f Hzdpls deats o OSdisizlzts: W L O deds,  {f filplisLe Ho@
codtelszOdzr dzz¥ tsBI jSIsdgzs BOLEZ HOdzdz = €.

ORM dMmf sdz’ L zj Isfmw H dzw Ef tetsh j dzd CRUDfsH § 6 Ofyfd @
(https://clck.ru/bkve). 1 tod | CRMBzCOMIEDNRA 0 OjIs MawL ! dijyHE BOLC
stedJ dzsdtetseo Odadz” 3 B H j dzv 3§ & dz'B szl 18 ifvdzmdzp § d I 2z @
sSlstsBtcO} Oj s ¢ dzOfmMMm o IsOBdZdykz © BOLj HOdd 7, O (
Is OB dzdORM.tsL HEY dtcls z Odz! dgzs B j Clsdzlz® BOL EZ H Odzdz
sfih jMlsodzv jIs EZ§tOo dzj dedJ H O djdezlfkfdtc oo Otdzpasdhdsd . 5 Ridz
fsdzz yj dzgdzOw L sd 3 SlssBteOy jdedj &3, dMmitsd LEjlsmw Hd
9 BOLE d dOtettsl, SQL BPLEHHsa d dzZCRUD-EPdgaf ©Qd d d
sOCts?2 Ibjrdsdzsedd BBi jCIsOd3 dadjyj B L 'dzj H @azdp'dzls, L @z
syjtejH! BB BteOdzdL Oydd fteddztsy j ded v .

ORMMdzz y dIs Ektetsodzj s OB MistcOS ydd, ftodL o Odede dz 1 t
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mMeh imMlsezs h d2 tBKLGOL oL WIs! FRDM wfpditk8-dk. I daizOhojids
ftoddztsy j degdWv § sdzOH BB dIsMw slsCter Is! ftcls d Msf sfylsC
Hdtcj ¢ IEYROSE 80:80 vJfJts! BkzHEMd2 Ctsdelsj 2dzj &6 BEZHJ
odlszOdz dzts? BOM ddzr d Jjtej dzOf teOo dzv Is! ZzO Mo ts2
RUN, 3tsy dets f tesf dMOIs! tOL dzdyde" | SCSodemtsdz! dgr §j € sdR3Od
fn dztRPUN mkdir /app. v j §f j 6! dzzy dets HtsSB OO st W O2dzr  ted dzts
mMetstceCd o tOBBYkzH HCORY] fhisititsthl/ NvgteNotify® tagpl. v ©¢ ¢ OC
d mydevdg 3" 2 WwWO2dz LOfEMCO | tod dztsyoipdif v RIEOA S dfisthe] d:
cOBtsYykze Htj Slssteds IMORMD|R?/app/inO § SOz ogRas] H dzv )
CBO@MD, CtlststcOW orf fsdzdg” jIsfqw o MJEeHO Hted L O kM
LOY EMC O &3 Mo sGMD " iNgoudtoxfy'ldzd 4 R )~ 5 H ddDoRkerle@2sd€ OL Odz dal
tcd mMizdeC § 4.

FROM openjdk:8-jdk
EXPOSE 80:80

RUN mkdir /[app

COPY ./build/install/NvguNorify/ /app/
WgRKDIR /app/bin
CMD ["./NvguNorify"]

tdm. 4. | tlsser 2 Dockerfile ftoddtsy | da




Hllttlzltllc[[ Vi J1tof T RrRE L] O

V[ jYHEdOtesH d@ ' OB ydets) ¢ O Ctsdal j toj dayd W

YyissB" MtsBteOls! f toddztsy j daddits ¢, dalzejrlgts DdfRitg HffsIs{f v o
o' fsdzdzdIls! SCBBOdBHE MBS d:

docker build -t lev:notify .

ANt sLosdY jIs L OHOIs!: lefgmtify? O] 6 s &O BB €AY ¢t
HsC j telz d MDokisrfile oW &20ls Odzts 6 j f tc chpetgok:S-fid W . ¢ [CBAION te 5 31z
HsBOQo dzWv jd3 Mots?2 Mdzs?2 M Htoddztsy j dzad j d3, B zbogklsr L OCG t
Hubd dz20 jcets fMdesej BEZHjIs MtsBteOdz dzgseo ™ 2 tBtOL . )

Hdtej Clsdoer , DGk deddiinj. o5 ) .

PS C:\Users\drema\IdeaProjects\NvguNorify> docker build -t lev:notify .
[+] Building 21.8s (9/9) FINISHED

tdm. 5. 1fnefusteEds] dzd §

1 sfdzj o ff sdzdzj dimfker ifagez®@tzH jIs or o jH jdz My dMmC
RZOR sHWh doMmw dz0 dzsC Odz! dets?2 di3Oh d dzi (openjdy:8-jdi6e) . dz [ B to
LOGctekzy jdz d HBBOadzjdz 9 MidMss OoltsdzOlsduyd MSEd.
Ctsdzls j 2 dzj tc.

Ps C:\Users\drema‘\IdeaProjects\NvguNorify> docker images
REPOSITORY TAG IMAGE ID CREATED SIZE
lev notify 875c6988ff62 2 hours ago 552MB
openjdk 8-jdk yugf9e615795 2 days ago 526MB
mongo latest fefd78e9381a 4 weeks ago 699MB

tdm. 6. wfdmMsC SBEOLBO d&ZsS Od ds?2 &Oh

1 068dzgj y Hdzv L OfEME O dzOh jets ff tod dztsy j dadpekera o d H
run -d -p 80:8071 -name notify -app-container lev: notify .
R BlstsBtcOLdd oMmj € dzlsj 2 dagkerps-d{ tdfdfifgts h70)s. € 5 d30 dzH
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PS C:\Users\drema> docker run -d -p 80:80 --name notify-app-container lev:notify
9e8d3u0A9558UaT79abfea8%aeclea39b1d7e28fbBacu6folad9d2dAe6ed3dc7cs

PS C:\Users\drema> docker ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
9e8d3upE9558 lev:notify ", /NvguNorify" 10 seconds ago Up 8 seconds 0.0.0.0:80->80/tcp notify-a
pp-container

9fueld3725863 mongo "docker-entrypoint.s." 3 minutes ago Up 3 minutes ©.0.0.0:27017->27817/tcp mongo

tdfm. 7. wfdimts¢ Ctdalsj 2dzj etso dzs$ Odz! dets?2

[ dzv LOfEMCO Ctsdzlsj 2dzj tcO -do W@ Odethf stzjj el Pls gy
BjyHE &SCOd ds?2 EOhphozs? ¢OA Ozs | ddg t&tgdzls j 2 dzj tokz
iname [ Mdzd -alz sigdEHB' tLc OL W Isfpw  Istsdz! S5 Ctsdzlsj 2 dzj tor, tcOB

YyissB" tMsOdatso dls! tOBBIslkz Sdxkelssiop iz 0 d d3p dzts & @ dz
sjc0O Ctdalsj2dgjtc® ddzd jets [kdedC Odz' dzts aldskerdstgy d ¢ Oy
lev:notify d dapcker stop9e8d340095581 dzt* H O dzj dzd W d M 5 dz'docke? rin g WzW C 5 d3(
Ctsdzls j 2 dzgfddgheormidH dzv BteOL s OdzgOdzse d yde" &3 M sse s
gHj dzZlsdW¥WdS Olsstcz (tedf. 8) .

PS C:\Users\drema> docker stop 9e8d3ue89558
Oe8d3U0BO558
PS C:\Users\drema> docker rm 9e8d3U009558

9e8d34609558

PS C:\Users\drema> docker rmi lev:notify

Untagged: lev:notify

Deleted: sha256:875c6908ff625516129417bal3aaccc3a38130bfceb9bdubfasfeSadlf29blfe

tdqf. 8. [MkOdsesSO, bkHOdjdd] Ctdbksj?djto.

Ewudzdo Of[jokddz [ . |
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szt Yyj o' lp@Ea @Coysfinls O dztBoQizj dzd §; CQdY Citc O Is dz" § M
f tesG tcOBBd3dzlsdi n B &5 §f dzdz" j; Bdzdey deH J dBSO L T 5 dzl® dAgztiz B dg's d
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Mammadli R.E.
Ph.D.
Nizhnevartovsk State University
Nizhnevartovsk, Russia

RESTORING A DATABASE FROM AN INCOMPATIBLE STATE TO A PREVIOUSL Y
CONSISTENT STATE

Abstract. The paper discusses various methods for restoring a database §iven astate
(usually incompatible) to a previously consistent state. The necessity of SQL performance tuning and
DBMS performance tuning is substantiated. Examples of data recovery are given for making
important decisions to improve the efficiency of querocessing.

Keywords: transaction database recoveryardware failuressoftware failures manmade
incidents database buffergheckpointstransaction logs.

[ JIstsSHT otsmMmMisOdztse dzj dzgd v tsmdztse Odz dzO Ols s d30 tc dz
stcOdzL OC ydfORfsdgRldac d © Ols* Mw COC JjJHddOW dscdyd MS C
sfjteOydd ftoddjdwelsimw d o f sdzdzv ¥ Isfpw  Hdzw MtsL H(
s JteOydw-dfffts ¢ Gy ddzi dzj Btsyils Brilsy L Osojteh jdzO,
O dz¢gBrj da dig@a jgedHW Odzdz" = HBdzydzr B' Is! Blsd3j dzj dz" .
stcOdzL OCydd lsdBidv il oMmj dL dBJdej dedw, CBlstster j Ist
StcOdzL OC ydw Br dzO ff toj tco O dz0O.
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[ jIstsHT o tsmmils Odats o dzj dad W sOC Y J ftod d3d dgw & Ismw (
oL dgg 8 j dzdv Ctodkdyjmédrs hdet¢ tfftcjHj dj dzdetsc ts
ftcdodMmlsd ¢ ftoj CteOn jdzd¥ tOBBSIST BOLT HOdzdz" = d ¢
CtedlsdujMSdn Mer Isd2:

Affowolsdy j/ ftesctcOBide § Metsd. [SCOL SODsEs |
dzj M tcOo dz" d@3 CtsdzH j dzgM O tstesd3 dzO B3O j tod dzim ¢ 52 f dzOIs
i ted wd dz’ sh dB ¢ ) 1Ists? COjestedd o6 dzt yoOsls ¢
s JteOydtsddes?2 MmdMmlsy 3", Clstster j ftodotsHWls € ]t
1 4 € slststeddzd MPHEPIs st BOL H Odzdz" n Elso j oy HOE Is,
tcOMf tsMistcOdey dzdz" = dMlstsyded Ctse JtetsBdzj d3 M B OL Od3d

Avjndetsc j dzdz dqdzydHj dals’ . utsB' Isdj sO¢tsets Is
dzj ftoj Hd2OBj toj dedz” = ddzd f toj HdzOd3j toj dadz = .

i1 dftej HdOM) toj dede’ ] tifiBldERe tsay'dar edP df sdzj Yydz' a3 § sdz' L
sh B O3 GlsdtsmMwismMw EHOdMj dd) diftOodd dr n Mmistst
CdzOoadhd d2O0 ¢ zOo dOIskztcy dqdzd Oo Otd2detsi L Qo j teh j dzd

iltejHdO®Rj toj dzdz’ j] MB' dWrn Qe & lsj t8 sdizjt§ B iy dets ¥ kz iz
Ylsts HOdzdz" | Ctsdi3f Odedd fBHO jted OB Isfqw  fMj te! v L dets Blz
BJLEBY OMdesMmisd, orLoOdzdzr § ~rOCjtcOBBd, rlsOsh ddizdmw
toj MztemMOdE HOdzdz" =, d odtokmdz jd OChisstOStallz H dad SLdgrdzdz" " |
MR tosd3j sdtetso Ols! tcOBSIskE BOL' HOdgdz » d dzOdzj Mls

Ablsdrd2dsr j BjHMmlsadw. s 1Ists?2 COljetstedd tslsdatst
d fjtejetsd © fBHOY] 1dzj Slstetst dzgjtccdd.

l smlsOdetso dzj dad j IstcOdzL OC Usd 24 Oeddtz' rj 1O dypde tehdzOcfiAj ff tdsc
otsmMMmisOdetso dzj dzdw BOL'" HOdzdzr » L dzj Mseo A3 Misd BB G ts

lteiyHy yYyddB3 fesHtsdydls!, dzj sBratBHdBS dL Ezydls! 1
O ftesyj M oMl Odetse dzj dad v :

Al cslssCtsdz dzise ) fsdf j e PP gz O Jylsts ¥ ztedzOd
LOY dMm" 9 O sMw HzdBBE B OJADOY S8OLJJj HOdzdz" = BEZHEIS W
fosstsC(tsdz e OtOdlsdtelzjls, Yyl o MkzyoOj MW BOL O |
Hs Mse zOMmtse OdzdzlBff s dziis g Oezdzg 5 MO dzdz’ = o 3 kte dzO dzj

ARRLBT BtsYydze | NEZttdzOdzr IbkteOdt OCyd2 (dzgj MStsd S5 G
Yylss Mets?2 ¥dLrduimMEses HdMEO dgfj fmsodzdwil dzO My ts

Al zW jter BOLI o tajQRgddzde” | 5B dzBRIs f Oakv ks &) dzts of M s dz
EmStstej dad¥ HdMSto' 7 ©§jteOyd2. [ dv MsCteoh jddw o
gVl Mydlsr 90jls HOdzdzr |  WdLduimMétsets HdMEO
SSEGHO IstcOdzL OC ydw tsBdesodzv jIs Y Bdzde'tsilf ,d ¥ 5de@ dizOC Is b
fslskz Ykt Il ftsyjmi @OBdsects B Mistej j, Uj &
I W jter, S tlktms gz d)donGuedgPjs, L Of g o Os Isfgw  dzO W dL
sHdt?2 fjttOydd, Ijd3 MO &3 + C€8dsBY L dzOydlsj dz' dzts

O
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As sdzlstetsdz: dz" | IstsuSEsB®fjtc@Qdeds no Ctslstste’ 7 v U
5B dztso dzs tlzllz’] o7 o f O™ Is! (OS¢ d dreojfMmlsdzr § C0O¢ ¢
ftesdmMaotsHdls, wuvifr dagj o' fsdzdgv jls dSOCdR Htkzedn
kO tejedmistcdtclzjlsmw o Y EktodzOdzij bteOdzL OCyd2. 1 teo
HOdzdzr = d Y EtedzOdz IstcOdeL OC yd2 BEHEIS Mdder tesded L d
stz ybsts fjttOydd teBdtsodzj dzdw tBdetsodzv s s C¢d
H O dZbiz" s tsdzlstotsdz! dz" ssys¢d ©OoaltsdiOIsdyimcd d j1
Meslse jIsMisedd f tftejH]dzj dzdz" 3d Y JjtOydsdadz i3 1§ C
LdzZOC Hdzw tOL i3 60O » kb tz@k® Ootg Aedzuc@gdal PL yfRkd , dzts Is
or ff sdzdgV 588 M(WE OCo da O Mls s JcOstc® IsteOdzL OS ydd B OI
sfjteOydd twjLjtcodsets S dtotso Odzedw B OL T H Odzdz" =)
ssysSd d@Bsckls ftsoddwlis! dO ftsdLotsHdIlsj d dtsfis! Iste
Bsckzls  sotfAdtwdsy o tiB@ Is j dz! dets yls ¢ otsmMMmlsOdaetse dzj dgdw B
Codzstcfdetsdptzc MG dzr | HlzdeSlsr or fsdzdzw s Is tsyjdz? HtOSCIs
HOdzj j, SCtodestetsdz dz" j btsySd OS] dceteOsls o Oy dalzs

ltesyd M o tmmis Odzdzd d&zj dackvwdzt @Y 1s v Odgi BY ftedo jH
Mtsc dzOMts o Odzdzts § mMsmistsw dzd § i tsfmdzj MW, ltosyj HE
dmf sdz! L ¥ s d3j SBHT Blsdzisy j dzdes?2 L OfdMmMd d MS oL dzts

SBEHO ftosyjHEZLLO otMmiisOdetse dzj ded W dmMf sdz’ L zj Is
ZOL " 9 O d3" 2 Slsdztsy j dzdzr d3 tsB dgts o dzj dzd j o) , sf jteOyd
WdLrdud MSkse BOLE HOdzdzr = |1 d&3i Mlsts L Issets tsB dztso dzv §
WdLrdud MSd lsHake O j Isifipdzdz d&3d  d L LOWdSMdtetse Odadz
dqdW sted3Oyds dL Y E2tedzOdzO IstcOdeL OCyd2. [ Mmdzd IstcOdaL ¢
ksySd WdSmoydd, © BOLE HOdsdz 7 dzgj dzzy dzs o dztsfg
fsMSd CE tdzO0 ddafs'c.H O] tdyg y jpitztss s fids O dzts 0 dzj dzd v
fsHIse j toylHte Qe ¢ yd2 (Hts fMetsw) Mtsmistsdls dL fmdzj HEzs

1{ftejHjddls! f§tmdjHd C(sdstttsd dzr ksySkz o y
CBEHO HOdd j ktcOdt OCydd Br dzd WdL dujMSd MR tcOdz

2.1 dzv IsteOdzL OC ydd, SClsteOW d&OYyOdkzoOfm! d BF dZO L
ssySd, dduj et HjdOk! dzj dezy des, fMSd Sk HOdd

3. r v IsteOdzt OCydd, CtlststeOw of f sdded 2O 4 j tsc
C tsdzls tots dz! dats 2 stsy¢Sd, gL D[zt df@d® dzisic®pds O L O . ind yls
stcOdzL OCyds d wBdetsodls! BOLEZ HOdzdz -, dmf sdz' L 2w
RLd3j dzaj dgdWw o desfpwisfipw o fstWHS] otLtOMlsOddwy, tls

4.1 dzv  dzr B2 Stt@dL OSlysEtgs? o' f s dELdBONO K s ijaie
fsfdzj Hdzj 2 Stdstesd ds?2 bktsySd ddd CtkstOw sl
ROLLBACK) Hts otsLddC dztseo jdzdw ©hdeCd, dzd yj ¢ s dzj
dzd S SGHO dgj B detso dzv dzOfm+ .

SBGHO fwsyjHEZEGO o tmMmilsOdztse dzj dzdnd d fistotS dp/j L EHZOlE ' d
dzj d3j H dzj dzdz" d3 tSBdatso dzj dzgd § d5) , B OL O HOdzde' n dzj d3j H dzj

O
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otcj BWw or ftsdzdgj dgdW IstcOdzL OC ydd, HOYj HB btsets, ¢O0O
{ Mdzd IstcOdzeL OC ydw fHtojter 9 O Ismwe ig@y dsds,c tsdzj € BOK 5 H dsdpjts
sfjtOyds ROLLBACK, ybte'™ otfmmisOdsedls! BOLE HC
Mz yoj tfjttOydw ROLLBACK BEHJjI dhftsdz L s Ols! L
otsmMmisOdetso dzj dedvw MmtsMmissdls dqL MmMdzj Hks hdr h Oetse:
1. ftc] H Jdednlsizjj € dgdAls totsdz! dglz¥ IstsySkz o Y EktedzOdzj IstcOc
CSGHO HOdzdz" | IstcOdzet OCydd B" dzd WdLdyd MSd Mmsh tcOde
2.1 &zBtcOdzL OC ydd, SCBbtsttOY dOyoOdzOm: d B &ZO L OW
ssySd, dduyjet HJj dzOIs' digy Jdzkzf sidiste O dzisdg’C.sdz' € & H Odzdz
.rdzv tcOdzL OS ydd, CtlsstcOW B d&zO LOWJdSEMdteso Ode
HUI [ YGtolststedzs o' f tsdzdgw jIs IstcOdzt ©OC yde¥ , dmf sdz' L &z
RLAJ dzj degdv ftoeddzjdgve Isfqpv o W HE] otLEOHISOd]wY,
4. 1 dzv dzt B2 stc@dzL O€lyEtgs?2 o ' f 5 dzdzw dzO My s j t6C
f sfdzj Hdzj 2 Ctsdzlste s dz' dats 2 ssys¢d ddzd CtslststcOWw ts fiy |
ROLLBACK) Hts oL dzSCdetso jdzedw tshdsSCd, wuviyp My tsc
ROLLBACK ddzd ts8Wd 2z G sdz! L 2w CHtsé L dzOyd ded W
RLAj dzj dedwVv ftodadzj dgw s Isfpv o BtcObdtsdy fsteWwHC j, s
l smmlsOdztso dzj dzgdj BOL' HOdgdzr » o tsMMlsOdzOe dzd o Oj Is
ftojH HEZM | Mtse d&zOMtso Odzgdets ] | MBS 5W dag @ dzdzr In ts )iy @ O kA
otsL dzd C detso j dzd d Ctedlsdud Mé¢sets MmtsBr Isdw, sO¢C ts@ s
ftod dztsy § ded W .

Ef Odsj H dzR0O2R . € .
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Pozov R.A, Rassadkin E.Y.
Don State Technical University
Rostovon-Don, Russia

COMPARATIVE CHARACTE RISTICS OF WEBSITE CREATION PLATFORMS

Abstract. The article discusses the relevance of platforms for creating websites. For the
conference we decided to choose the six most common platforms for creating websites, such as
WordPress WIX, uCoz, Nethouse, Joomla and uKit. In this article we make a complete analysis of
these platforms and conduct a comparative characteristic.

Keywords: platform characteristicsWordPressWIX; uCoz NethouseJoomla uKit.

I dzOflsswh jj otjdw HdAY mMsLHOdY MO2kss oMy

fsLotsdzvs s o s dztsh Ols! dB3dzts ¢ ts Widz jdaf yta(fiis dzO dz'B dz'L | L
M j ydodzdL dqtetse Odzdz’ Ac s IOdAtya tHissdns®ddzEd stcr L O dh §
BdkZzOGtsHOKY o MsCdd3 MisOdzH Otcls Oz L O dlIsT Jj Mis: dzd
OHBdzd MistcOlIsdodz" J § Odzj dzd dadzlszdlsdo dzts f tsdzv Isdzr d

v COYHBES MO2IO jMmlis: Mo tsd sS4 mded ud MG dJ Is

CodzmistezC Istster MO2Istseo Hisdzy dz f s dzdatigiIs O d lizPtc §iz§ 5B 8
f sHCdzs @y HhdeB J &3, Mz B HisMIs Oot€@L dsitdodadied@ddd &3 dz
dde¥ steBOYH R Odzd d, dzzy dzr b Hasstddld bdfteihiptebk 3§ 2] ¢ dz
Emdzse dzts Hj dzwismw dz0O Hoeo ] cwlkffr: EBELCtmfjydoddL d

1l jco OW Gtz O ftojHY sdZOCOjls o L BtsyRPEiPs 'd daPs LdH
H . |l i@ zM¢ tORd&Eyd ~dzOME dZz0v M GHddsMstOdd ydz
Mzsy dzr d3d ftetsj ClsOdRd. 1 ted { Istsd3 dzO dzd ufH W2§ L $ ts dztsny ez
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ftoesdLotsHdIsj dz' desfls B Jls Ef Omis+ | dgdzls j oW j 2 M
gl jydodzdL dtetso Odadz" | f dzO Isstifdste d3r o r B@StdD adEOLBASEOdz
ddzhistezdzj dzlstseo, Clsister | dByds dzj eS¢ 5 § s5HC dz¥ yOls!

utsote] A3 dzdz" | CtdzMistckzCIstster ddzd f &zOIls¥W stcd3" H dz
ftej dglzh j Mise:

1.l esMisslsO o dMmf tsdz L s Odzdd. | Oxjkz detyeddsul(Ste tsfp e
f &zOW sted3r d MBLHOIL! MO BJjL dMftsd Lo Oddw ¢t

2.1 dzv fmd3d dz HdL O2 dz0 dzzy dzts dzOx Ols sHdz € datsy
fsMitd S RtcOdzdlsfipwy o ©lsH | dz/ desd3 o3 Mis g

3.1 Mis: Bdzsy J Mlsots " OB dzsdzseo GW stedgdzy dzdw MO s O,
BB H Iz;dzy 2

41 sBOodzjdzdj Ctsdzlsj dzgs©O, Wwlksts d ;9odHit WO2dAse d

51 5L d3sy detsfls! o dzj M dedw L d3j dzj ded?2 o @EBlstser 2 I

6.1 " mMsCoOv Mmisjfjd' BJL ®DYfoQmdetfimsid. sbi@ls ] d)dgdz i
2O Mite jtoj Wik @sfiBisdzotockmtse d oL dzsdBtso

] sdzdetsfils! 8 B j M dzOlsdz" = S dzmlstezC Iststetse dzjls. 1 s
Hstf dzOIs "9 OIOjls Hd&zY ML HOdwY SCOyJ Mmise j ddzsdstis tcj M
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Abstract. The article discusses the advantages and disadvantages of using the popular Vue
framework.js for creating user interfaces. A comparative analysis was performed with the React
framework by popularity. There is also a graph of popularity based on questicstgirovided by
Google Trends. Additionally, the actively developing libraries of the "Bootstrapvue” and "Vuetify"
interfaces, their popularity based on queries, are given. The method of creating applications using
various libraries is analyzed.

Keywords: JS framework javascript framework componentsmobile adaptive sitesuser
interfaces.
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https://trends.google.com/trends/explore?cat=31&q=Vue.js,React,Angular
https://trends.google.com/trends/explore?cat=31&q=Vue.js,React,Angular
https://www.w3.org/WAI/standards-guidelines/aria/
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[ v fMOofiag daffsz EMlse wOMMBslsedd ML HOdd] GHJ
fteddzj dgj dz2d j &3 ¢cBootstrap Vuee d c¢cVuetifye Mmtstsls
fojHMmlsOo dzj dets 2O tdMmbdeSj 5. lwddsitc dMfsd L s Od

title="Card Title"
img-src="https://picsum.photos/608/300/?image=25"
img-alt="TImage"
img-top
tag="article”
style="max-width: 20rem;"
class="mb-2">
< >
Some quick example text to build on the card title and make up the bulk of the card’'s content.
</ >
< href="#" variant="primary”>Go somewhere</ >

tdm. 5.cOLdef@RidsCd M dMfsd L soeOdedjd3 ¢cBoot s

class="mx-auto" max-width="400">
class="white--text align-end” height="200px" src="https://cdn.vuetifyjs.com/images/cards/docks.jpg"/>
>Top 18 Australian beaches</ >
>
class="pb-0">Number 1@</
class="text--primary">
>Whitehaven Beach</ >
>Whitsunday Island, Whitsunday Islands</ >
>
>
color="orange" text>Share</
color="orange" text>Explore</
>

tdfp. 6. ltddkjt OLLOBEICd M dhMisd Lso Od

d3j fejnmlsOodjdrr GjpHzkO@sLsEOfEwPn kO dj d
cCarde dzO tdmkdsSj 7 Mmeslke jlsflss j dadzs.

Top 10 Australian-beaches

Card Title

Number 10
Whitehaven Beach
Whitsunday Island, Whitsunday Islands

Some quick example text to build on
the card title and make up the bulk of
the card's content.

©) B)
tdm 7. c¢cCardée: &) cBootistyap Vuee,;
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sOC odHdes dL tdmMkzdE O 7, odLEZOd ds € s tsdzj dz
dLBBtOYy jdzdj, LOGBAZBotSS, dzj SOV dJdW sted3Oydw d ¢ d
{ Mdzd MtcOo dzd o Ols! MSCtTBEicOIstt d&Ong Gtzdzy d & dzintgicdzls ts

vsO0Cdds BtOL 53, 9" BSte BdBARtSISi ¢d daf Mmddz dats
MistcOdzd yd, BHAROCE o"'BBtc Witj2BoBwLWCO dsyjls Mmdd
fsdz L soOjd MEdrn ddzsjteWj2Msej e, df Caslsdzict B Is HidAlz
f sy’ tOLtOBlsYydqélk MsCttOlsdls! otoj dY ttOBBISr dzO

[ dlsj cOlskztcO

1. NelsonB. Getting to Know Vue.js: Learn to Build Single Page Applications in Vue from
Scratch. Minnesota: Apress, 2018. 280tps://doi.org/10.1007/978-484237816

2.MacraeC. Vue.js: Up and RunnindBuilding Accessible and Performant Web AppsReilly
Media,Inc.,2018. 174 p.

3. Hanchettt., Listwon B.Vue.js in Action. Manning2018. 37%.

4.7 C OtcB Oda) O dxd drts 9@ H Iz dzpzO\Jawascriplt toj 2 dZo steC d d B d B
R dzW Stc d30 Hfofiiglifdets Is j tedz” | Isjrdesdzsedd o 1 Cwsdesd3d € 4,
20173(I7)-52. 4. 48

ElsdkzStse J.1., 1BoadStse w.l., | jtwOmd
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RIAJTSOARS V1V OC wREBU[] O
rfc ¢JuvffouvrRyOARR JRIJRJULYLIM sdud[ [

b dzdzts Is Qly dfifls ©® 6 ) fi) BQ st as@ O dzo dasits § dzd v  f 656 tc O d3dzdz’
d dz ste ROy d s dzdz’ ™ 5 ls fp Drbgdiaezsd g @ wzd s Rjf§dzj HEZ j sfw  dzj B |
COL tOOBIESHEOdL dtcse Ogedy' in  CBAisQdEwissio W gzW Is jsdzils di s |
BdBdzdtsisj¢. J[fdm" e 0jlsmv {§ tomufjLfiphytcht usimiisfiassdsddsifsy < wf d
fodish ' ¥ flosctOBBREeE s Mt jdH oG O didz" F wHsjiSasnd3i Mba dfe
MstkzClszte® BOLT HOMMG 2 d JdWsttdOoydsddow Mmdhls
COOdsesaCht.dzO WL T Cj

sdzf yjorj dndidseOBOYJ sdede Qo IShlsdRieMs ¢ tc O B3 tetso ©
BdB dzd K. € O

Rachev A.A, Kharseev N.A.
Don State Technical University
Rostovon-Don, Russia

LIBRARY SYSTEM FOR AUTOMATING LIBRARY CATALOGS

Abstract. The article discusses the relevance of the implementation of software and
information technology in the development of libraries. The need for the development of automated
library catalogs to optimize the activities of libraries is investigated. Des¢hb@socess of building
a diagram of the library's business processes using the All Fusion Modeller software and a
decomposition diagram. The structure of the database and the information system for the automation
of library catalogs in the C # language &eing built.

Keywords: information systemsautomationprogramminglibrary; C#.

] HOdzdzr 2 d3tsd3d dzls, sMdzts o dats § ZOf Qo dzj dzd 4 o T
cOLtcOBBISCO OoltsdizOIdL qtocso Odzdzr = BB dZdtSlIsj Yydz' = € C
Qo lstsB3@lefd L ©dje dzd tsls j € Wy dzw j Isfyw oL i3sy detsfls ! ftojr
Htsfplstse j todz’ R H Odzdz" n s MMmistsWw dzd d BdB dzd tsls j ydzts@
dzj sBrBBH B2 JdoW sted3Oyd d .

l dzj Hicj ded OolstsBOIsSdL qtetse Odzdz" = d deW sted3Oy d ts dzdz'
BdBdZzdlsjdw jsLglsh j Mise j dzgdes S lsddiBdL Jtetse Ols tc OB |
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S H 0% 0GB H ydH < O S sd¥ j o) dzyd W

MsCtcOIsdls! otcj @3 tBMdzEYy do Odedw™w yYydlsOlsjdzj?2 d HtsL 9
BiBdzy § dzOcdzwHdzr d3 d + WW 4 SClilsdoe dz dfs.

] &zZO9 dzOY L OHOYO 9 ©OLLOBBIE ] ddaW 5tc 3Oy Pydgdz -
sfdatse dzr = ftesyj Mmtsoe fteslsj COs hdn ) BdB dzd tsls j
mMdMmilsj B3OIsdL Oydw BdBARZIBIj Yydscts WtsdH O, tej edMmistc O
fsLotsdzwels dgBtsdz hdd3 BdBdIBIS] O3 dMftsd L tso Ols:
LOstceOIs87],. MlMddsek OoltsBBOIsdL Jteso Odzdz" = B dB dzd 51
1L dzj Sstetsdzdz" » S OOdzsetso, o Ctslstster n MtsHJtey dlsmw
ntcOdgv Ispw o BdBAZdtSIsj Yydzr = W itsdzH OR .

ldzjHtcjdzdj] OolstsBBOIsdL qtetseo Odadzets? MdMmisj ektsH Gls d B
gL dsj dzgj dzad ¥ fkh jMmlseo ks hdh e OdzdL Oydisdede” = fMistclzC Is
Yy ¢ tsets tcj Gzdzdtctso Oded v tcOB Y Cts ftesyj MmO d
dmf sdz! L s9 OdzedwV d ML HOddWY detseor = MISOdzH Otclstse [ 2,

Il dzOfmlstswh jj ote] i3y dzlsde®dBo ozl S BHS #@dz dets dzd t
fpsmistswdzedd oJdMmisd EkMmfj"d"2 BdLd M, dzj dMmy sadz
sjrdatsdzsedw dsd Hdzv Moatsj?2 lsteOMmMdzd  Csdatsdzd S d. [ Mdz
Y J dzts o3, sts dzO ftoj HMIsOo dhylytdskz € fiptizectsAc ts B © dz@rtzd L O W
OB tste MtcjHMlse  RBilssHss dJdoW sted3BOYydsdedz” = Isj - dats
dde stedzOyd d, M fodktshi & Crlstste’ 7 Bsy des -&5s]B.d Is4 )y
Mo te) d3j dedetsd3 ff sded ;3O dzd d  d diftely teidf AsuppfOsa@p s W fy d fulds)tsd3”
CslBf ' s Isjte dMfsdz LEjlsmw COC thmMdsedasj Isjndedyj M

bolstsdizOIsdL qiese Odzdz" | ddeW stedzOydtsdeder § MdMmisj d3”
5OCdn YkdSyd2 $O¢:

1L.LOfdMm! HOdzdzr = d dr ~RtcOdzj ded J ;

2.8BtOBSISC Byd del stecd3

3ftsdmé d Wddz steOyds dzzy des?2 ddaW stedsOydd .

] dzO 9 dzts 2 yJ dz' s HiWlisj dz' desfyls d BdBdzdtslsj ¢ d w9
BJ My &zOlsdgsets HBMslkzf © ¢ ddlsjtcOlskztcj t©OLd = odHT
Ctsdzlsj CSMisdzOW HJOGtLOBRBBO, lstec BYIBEdRdAYIs jiStaftsy j MMmr  HJ

10 o0tsH o MdMmilsj ke §amskzfOsls Cdded, Ctlststr j
fsMlsOoaCd yYdlsOlsj dzv o3, O IsOCYJ Cded 6 (, Cslstster j
sBiMfjujddid OBl MOBEs2 MdMhisj &3¥ MdjHdls fjth

1 sdz Lso OlsJ dzck Tz f@ls jitk L Of tsMOBd HdEW ke, ylst
ddW stedsOyds 8 d2Odzdydd tftjHjdy ddets?2 S deded ddzd Yy

rdwisj dz2 desfils: BdBdzdtslsj ydes?2 MmdMilsj d3" 6 ¢ dzOd3d dzl
tcj Gdzdtclze Is deStt @O HEzO) OQOKRSR OdB@YHEES) Cd, (Gl
9" HOYyd, EyyboOo, wsbyYbdsisd d HBCEHR] disdtcse Odzd v ,
tcsHO MdlszoOydwa .
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tdm. 1. 1dOCLORBEO Hjwljd dshsd Bds ddt

) sfdzy Moy ddy §dls $ fisdzts 2 BROJ O je Oy ts L 1]
Hjwlsjd desfylsd BdBdzdSlsjSqd, i) HMmlsOs dzj dedzO% 2O ted

HopmaTtueHble
aKTHl YcTas GUBnMoTekn
¥ b 4 Yuratenu
g .| BegeHue kapToTexm
untartenei
A WHdopMauma o
Y VY VHtopmauua o grarena
KHWrax B Hamuumu ~
1 3 Benenue katanora
KHWT KHuru
——>
A LA 2 7
3anpocsl Ha BblAady >
KHUP & Belgaua kHur KHnru
= >
\ Y wilw
KHuru
»|  Bosepat kHur
A ]
|-
Bo2BpaLlBHHbIE KHUMW

MepcoHan

tdm. 2. 1 dJOcttOBBO HJjSBBRISLJYdd HJWIsj dz¢ dzts

ltesyjmMim ¢l jHjded] COOdzsetse Cdzdce toj Glzdzdtolz
BdBdzdtslsj ¢d dO tMmdse | LEOLGHisd] jt Ad tg jOH GiCHB(0wxis] Qi
CdzdcOR o BOLj] HOdzdzr = tslso jyoOjls BdBdZdBslsj ¢ Otc! . R
Eyyls Cdzedec, COC o' HOdzdz' » d2O tokzCd yYydlkOlsjdvd, IO
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VI jiYHE dz 15 H dz® e OB I ydet) C OV Ctsdal j toj dayd W

lesyimm clinjdd) (Ot whEEObdp de ig] O ¢
BdBdzdtslsj Sd dO thmdtsej LOCtdse tA. | tBOsdzj ded j
® BOLJ] HOdzdzr n tsfEh jMmMsodzvw jIsMfw BdB dIZIBI,j ¢ Otcj &3.
10 BsMmdetse § HJdOG tc ©d3ds’ Hy Ssd3f s dydd H dzw M
Qo Istsd3OIs d L Oyt Iskdfj welsfisddzd slsj € OB t©LOL tcOB 5Is OdzO
ted mMizdzC § 3.

L] Toctynnenns -] Unratens

O, (] Kag_nooryneln & { Objectid } S0 Kon_uurarena {Objectid}
Kon_sksemnnmpa  {Objectid} €— U0 { Objectid } — 60 Koa_asTopa { Objectid }
Para { Objectid } TenedoH { Objectid } | U0 { Objectid }

Roxyment { Objectid } Rata_powaennn  { Objectid }

-} SK3eMNApbI [ [ T
8 omewmpu | TG T e e
©0  Konoomamen (onpctt) — O Sroatm_(Onecta)

Kon_knuru {Objectid} € - 00 Kon_kuuru { Objectid } |

Lena { Objectid } | Hazeanwe { Objectid } Kaup

Hanuune { Objectid } | Kon_»aupa {Objectid} €“—T— @ O Kon_xanpa { Objectid }
| &0 Kon_Ebiaauu_xHuris { Objectid } Kon_asTopa { Objectid } 4—4 ‘ Hageanwe { Objectid }
| Kop_uwratenn kObjecuu } €« \ Ton_uananus { Objectid } | Onucanie ( Objectid }

N> Kon_oksemnspa { Objectid } | Konwuecteo crpanmu  { Objectid} |
[lata_esinaus { Objectid } } Kon nanarenscrea { Objectid }
Tpe6yeman_nata_sosapara  { Objectid }
] Wzparenscreo
00 Kon_cnucanua { Objectid } o0 Kon_aueiixu { Objectid } | Haceanwe { Objectid }
Kon_sksemnnspa  { Objectid} €=/~ Kon_oksemnnmpa  { Objectid } - | Crennax Anpec { Objectid }
Ravacnucanuun  { Objectid } | Kog_crennaxa  {Objectid} €———— & O Kon_crennaxa  { Objectid } | Tenedo { Objectid }

Mpisna { Objectid } Homep_sueiikn  { Objectid } | Psa { Objectid }

tdm. 3. ¢olbtsdkzOlsdL Oydw BdBARZIBIS§ Yydzr » ¢ O

RMaBHY dJL Ikets, yYlsts fsdz L so0OIlsj dzv dzd ©OL OB Ol
BdBdzdlsj $d o dzgj?2 HBdydzRh ¢ IsW zdzd QPdzffL s Odz" fMdzj

1] sL d3tsy detsMmls! HtsBOoadzj dedw, BEZHOdzjddw dd tj HOGIS

2Aaddz steOydw d ft5dMmS o sBatHdBE? dd stedBOydd;

udMmlsj BO Wsttdddtetso Odgd W lsyy Istso .

10 tedmMkzdzS¢ ] 4 HtjHMlsOodzj dz WicOE ) dgls € sHO HdzW

string connectionString = System.Configuration.ConfigurationManager.
ConnectionStrings["Bibl_Catalog.Properties.Settings.Eu6nnoTeynsiii_kaTtanorConnectionString™].ConnectionString;

string sqlExpression = "SELECT ABTop.®WD as ABTop, Kuura.Ha3Bauue as Kuura, Kuura.lopg usgaums as of, Beigava_KHWrK.[aTa_sbigaun™
" FROM ((ABTop INNER JOIN Kuura ON ABTop.[Kop aBTopa] = Kuura.Kop aeTopa)"

"INNER JOIN 3k3emnnsp ON Kuura.Kop_kHurum = 3k3emnnsp.Kop KHMru)"

"INNER JOIN (YutaTtenbo INNER JOIN Bepgauya_xHuru ON YuTtatenb.Kop uutaTtens = "

"Beigava_KHUru.Hopg uuTtaTtens) ON 3k3emnnsp.[Hopg_sk3ewmnnspa] = Bbigauya_kuuru.Kop_3k3emnnspa”

" WHERE (((Bbiaaya_kuuru.Bo3epauneHa)=0) AND ((YuTaTenb.Kop_uutaTtens)="
yutaTenbDataGridview.Rows[unTtaTensDataGridview.CurrentCell.RowIndex].Cells[@].value.ToString() + "));";

+
+
+
+
+
+

using (SqlConnection conn = new SqlConnection(connectionString))
using (SqlDataAdapter da = new SqlDataAdapter())

da.SelectCommand = new SqlCommand(sqlExpression, conn);
DataSet ds = new DataSet();

da.Fill(ds, "result_name");

DataTable dt = new DataTable();

dt = ds.Tables["result_name"];
dataGridviewl.DataSource = dt;

tdfp. 4. AtcOcdBjdzls SBHO ftosc OB
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10 tdmMizdzeSi 5 ftojHMsSOo dzj dets tshdeso dets] 56 dzs  {f e
ftoeddzsy jdzd W CplsBrsf CdsLotsdvsls thikh jMsodvis! {ftofs
1HJM! toj OdzdL ts9 Odg sO¢d] WkdSydd COOdseO BJdB
cuetf dmMOdzedj S dedce, ¢l tshmkzfdjddj Sddce, 0O IsOCYJ
cltetsdL oj HJ dzgw é ,¢c 1¢ [Flssyvels”

o5l BubnuoTeuHblii katanor - O X

Cnpasoynukn  [MpoussegeHna  Otyetol  Beixog

Brinaua KHr

Ynratenm

CnucaHue KHur

MocTynnerns KHur

tdfm. 5. 16d L8o0jd MSqd2 ddalsj e j 2

ltjHMisOoadds COyHT2 dL tIsdR dsHbkdj 2 :

[BHEd ¢lrHOYUO Cddce tjOddLso0d0 Mslks jlsfhlke
AnteOdzj dzgdwv dJdeW sted3OyYydd 5 9" HOa Oj BB = CddecOR YdlOlk
dEWOBdddYy d slyjhmsets ydlOlsjdv, S0Ck* SCddck
Cdedcd, O kOCYj MlsObkMm or HOdsdzr & S dzdc .

[SHEZd cYdkOljdde deyjd HdY tjcdhseoydd ydlk

[BHEd cutfdmMOded)] Cdzedce dzzy jdz Hdzv IstscEBSPC quigtsE
ks ftdyuddzOds kyJ dzjftedaetsHdy &3 Hdw ylsj dzd v .

I d®sHEzdj ¢l shskzfdjddj Sddce sfdhn o 0slshvw o
Cdzdcd, O dogjdedes R bdedSOdz dz 2 dHjdesdW S Otste d

[ Mdetso dz" d3 dzOL dzOyJ dzd j d3 tc OL tc O B jtsds' O dpdatsiRW jdlaiafs tesiOm
BdBdzdlj ydscts COOESEO, O OCYj HOM dj2h0ov jg

[ e j ddesMls! ¥, ] OdzdL 5o Ocdzdets? OolkskOsdL Jeso O
oL BBsy dzsfyls! ftojHisMisOodzj dzdj ydlOlsj dzs dzOdB sdzj j
Msmistsw dzd d BB diftisdgH QL dz

{ OL OB Bl OdzdzO% fdMmlsj 50 duagj jls Mdzj vk hdj Ghdse
MfdMSCO ydkOljdj2 d Sdde, cLEZOCEHEREZj dd] M BJGCH
tEHO SlyYlstss & SddcOf d ydlOlsj dvyn. [offidesod®sjls i
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teOL dzd ydz' &3d  yd mdzj dzdz &3d 3 IstsH O3] . v d fpdzj dadzts §
HdWWJ tej dzyd Odz! dg" n PtcOo dzj dzde?l O ddzd Is f Geqf RaPdgdoalzy igh
fsLotsdzddzs f sdzeydls' L dz2Oyd dedw S tsdeyd dzlstceOyd?2 o Mmd n
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L.G. Rusina

ORCID: 0006000161158328, Ph.D.
Mar s hal Budyonny Milita
S ithet er sbur g, F

ON METHODS FOR SOLVING RIGID SYSTEMS OF EQUATIONS

Abstract. The paper considers methods for solviinigido problems. The presentétigido
system of equations is investigated for rigidity and solved by various numerical methods. Numerical
solution of the system of ordinary differential equations of kinetics of chemical reactions under initial
conditions allowed to obtain values of concembrat of all components as functions of time
throughout the reaction. Developed software of modern computers allows to carry out computational
experiments in Mathcad program and to sdivard problems.

Keywords: firigido system of equations; concentratiomymerical methods; integration step;
convergence; Mathcad.
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?d;tl =-0,0139 +10°fy Oy
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)] OYUOd d B bkfdsse dw did:
c1(0) =, cp(0) =ff, fy(0) =, (2)

G HG(), ), 3T S sdeyj delsteOydd = dd3dud ¢ dFO)mH0)RE)d oz ® N
-CBdzyj dzlstceOydd -~ dd3qdyujitiE9.d-) @\ jjdgdso dg@yOdz' dzr - ¢t
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Fsfkfisdd, ylsts Mdmlsj B0 HdW¥%jtjdydod d & ko
sfdMmro0jls IjtedssHddzOB] UJMHSHPC BB | eddn s § d3j OC yd

) 8COYj &, ulsts Mdfkj kO (1) f &Oyod d & ks
Ilssets fasmstesdd EOstedylz cStBd, d@O2HY & Cstedd -
zZOYyOdz! dzf | HOdgdz' §j © IsOBdZJqYS 1:

- 0.013+10°c3 - / 0 10°M
|A- /E|= 0 25003 - / 25003, =0 (3)
0.013- 10°fy - 25003 -10°% - 2500%M, - /
{OMYdmr 90w 5  dzj B desOB fsMdzj Hdzj 2 MlstesCd st
f tsdzlz y d oB:
- /3- 35002 - 2500013 =0 (4)
1O0nsHd® Sttedd 0o daj=@qw sMEPo " HEHEY @I B ¢ ftodz
CoOHWOdset ktcOo dzj dzd v . /o, EJSRIBIAN fgs 0,B141y d Mdzd Is+ ,  yls
[ftejHjdvjd SL¥Wdydjdds ¢cyjimbsSsmsde 5 Witk
maxRe(- /)
f)=—=km (134992850, joq05161- .
minRe(-/;) (-0,71449

i=1Lm

v0Cdd3 BBtOL Bd3, EMIlsOdetse  dzd, -6 %Y kL @ ddzOW
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1 02Isd OdzOdzd Is d U jJOMSOHfd2 K J1H) fztlzef fzts, § S i3z B MHdese
dfmMmdzj Hise Odad W ¢ OL Odzdzts 2 mMdmilsJ a3 W dzw j Isfyw Y
ddels j ctod totso Odgef j2 )y dpfn lsdgtsdzrf totslo)j H j dets teOL dz" s d5j IstsH C

iwoder d3 d3j stsHIsdE €2 dzj O (

Tdzj Wodz o5 d3j Is ¥ HsttzdgzIsqiiaaizfif O

TdBJ IstsHsdil)] dit3q (. 172];

TOdze sted Is di3ts df lsl jlAc toh Qf tots G wIW)Zdzd Mat hcad (

[bBjsdd, Ykt wody 2 &jilbtsH (2dj 0 (kidss dts
Istsydets s d, O kMt ydwlz Rls sdgPls i dplsHjQatdped v &3 H O k
fsctcjh detbfgtsE MdPEOYydd HIGWW jtoj dzydOdz' detsets ktcOo dzj dzd

O¢?),  tefiNT udmazs FL dziss e wPdh ] BEGIS) ¢ Odd W R d dsd uj M
(ti [0, 1), rTh O ddalsjctedtctse Odad v .

tihiddj UE2PUE Ul ¢ o BEO dOdesdjj Gfldd
f4Jted yd mdzj dzdz" =, f tetso tsH  dzts f) =0,00Q0%; tor &0,00665 tzt 030fl; h O C
t=00L¢t=01) d Istsyakz®6pe0l e =q0001).

RN sdz L so Odzedj S ZOMNMUL 9 €D st s HH Dols stesc s
ZOC dZOH™ 9 Ojls Y MisCdj B¢teOddyjrdzg00l) &zO 1 ) Digls ocddslsj j
fsfrsC0O kojdduydls: 00l ddid s Ot v L @Oydls j d
udidzj dedetscs 6 " j dedd TdMmlsj g [ru, € coLtr al) fEEts
(m H dzw toj hJjdedw mdmls g o3 HdWW Jtej dzgyd Odz! dz" = EtcOo
Mz Hizjls dMY sz L o @sf) 6 bskOIsdyj MS B § sdzlstetsdzj d

h OO ddzlsjctefitcsdTddw d[dB], Oezdsytacdos dp JdgQis]jtedz@s d Y M ¢
Mat hcad. RL 9 J Mlsdzts, Yylsts or" Btste o j dzd yd dz h e O (

LOodMmdl tBh d2d§Bl j a5 o' ydfMmdzj

{sBjIsdds, ubt tjhjddi c¢xyMmMiscdrne MdMmisjd HdWWJ
sfizh jMlsodw jlsmw f) ftsish: & ofistetsj dedz’ 7 W kdzC yd 2 :

1) Raday,,t,,t,,N,F):;

2) stifo(yp,tg,t1,M,F,J) T O dz6 5t6 d Is d3-zulskj daftg h O

3) siiffr (yg,tg.t1,N,F,J) 1 Odze StedIsds @:5L j dzB 65 ¢

Yoi o j CIlstste dzOyOdz' dz' rbo (b1 dzZ@y Pdizef 2209 IBsYWE P ttOMyy IsC

t171¢ sdzgy ydzOw Issyc o0 ttoOmyy s0O;

M,NTydfmdzs h Oetseo ydfmdzj dzdetse s d3j IStsH O;

FiojClsttedzOw Ftiiyl dzSLy@mwos h ow  fdfmisj gk B § datse j dzd
tcOo dzj dzd 2 ;

Ji BOIs te d Y dzOW J(tyl dzCimiscfifds O o dzj dzdz@Ow dL o j S FEW O tots(
t(fteOor 2 fwstdmejdud dz@io jE MistsdzB ytso ) .

O
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1 toj ddi3kzh j MisRagaias fIsytefadf, ylsts dzj dalzy des L dzOls! w ¢ tsg
LIsts ftojdBkzh jlsots dsy jls MsOls! dzj HsMsOS a3, MM
Brls! BBdzj j Istsydz & .

ddzestedlsds tejh jded v i @ dzdzt B d o g sy, o ek Ay &) d
9 Mmted HcjadMatfhiej HMMIsOo dzj dz dzO ted Mz dzC 4 1.

1
3
y = [1] —0.013-vg + 107 -vg-v2
0 Eit,y) = 2-5-y1-103-yz

0.013-yg — 10°-yo-y2 — 2.5-10°-y1-v2

0 —0.013 + 10° v 0 10°-vo
I(t.y) = | 0 0 2.5.10°. 2.5.10°.
A b - YZ - y].
0 0.013-10"y; —2.510°y; —10°-yp — 2.5-10°-v7

D := Stiffb(y ,0,1.0,10 F.T)

- D3

LlW(M| 2O

D=

t dMm) ol BBj dzj dzd J StiffbkygstoudM, F,J)

tJLizdz sOIst yd mdzj dzdzr ~ (P2 da He®Odzd 2 dz'L JOH &g d3y
ftojHMsOo dzj @R, 3.0 OB dzd Yy

v OB d&Zd yoO 2
v didzj dedetsy tej M j(dzd J d3j @Hs@usdz ((1)

t-h O¢

e-ls 5 dzts fIs a), c2(t). c3(®) i to o] W
¢ =0,00005 a® 1,0000010°
€=0,00001 c2(1) 1,0000010° 0
cs(t) 3,6040110°
¢ =0,00005 a® 9,9999810%
£=0,00001 ca(t) 1,0050010° 0,69102
cs(t) 3,7140110°
¢ =0,00005 a®) 9,9999810"
e= 6,00001 Ca (1) 1,012051C° 0,406
cs(t) 3,6947210°
¢ =0,0000& a® 9,9999810"
e= 0’00001 Co(t) 1,024011C° 1
| c3(t) 3,66531'10°




Yy d mdzj dzdzts j

110/

< Ow

[RL L1 O

CtsdaW j toj dayd W

v OB kYO 3

ey " JdadJ B BsGUEB ((1)V)

tihO@ilssydiNifjgd Mdzts 2| ), co(), cs() IV tiote] (

t =0,001 () 9.999910%

€=0,00001 Cy (1) 1.00001C° 0,001
N =100C cs(t) 3.610410°

t =0,001 () 9.999810%

€=0,00001 Co(t) 1.000010° 0,002
N =100C c3(t) 3.711310°

¢t =0,001 c(t) 9.999710*

e=0,00001 Co(t) 1.000010° 0,004
N =1000 ca(t) 3.714110°

t =0,001 () 9.907310*

e=0,00001 co(t) 1.009310° 1,0
N =1000 cs(t) 3.665310°

t =0,0005 () 9.999910*

€=0,00001 Cy (1) 1.00001C° 0,0005
N =200C c(t) 3.072510°

t =0,0005 () 9.907310?

€=0,00001 Cy(t) 1.00931C° 1,0

N =200C cs(t) 3.665310°

ltotso j Hj des MtcOo dzj dad |

d dz0 tdidiztuzy OMis @0 dzj dzr

Foungentpaqua cl{)
| 3

10011
0.999\
0.997
0.995

0.9937

N

Ctedor j

\\\\

B YHE MsB 2

0.5

N

0.991
0 0

tda.

2 0.4

RL B dej dzd §

0.6 0.8 1
¢ |

f tsdzkz y j dzdz’ 7

dfy diy jdaj Jdedd'j o€ tedmyj] dgglsc

W dzy j des Oy d d




t¢IIRtlJ¢1

CodaW j toj dzyd W

1.01;

1.008 /
1.006] /

1.0041

1.0021 ,/

0 02 04 0.6 038 1
t

tdB. RL G dzj dedj @®dzyj dzscoOydd

Kongentpagua c2(f)
| i

3.8x10° 8

35710
3.34x10°
3.11x10" !
2.89><10_ 6 .'f
2.66x10
2.43x10°
va 2.2><10: 6 ,(
1.9?><10_ l||
1.74><10_ ,f
1.51><10_ 6 ..(
1.28=10 ’
f

—T—

Konnentpanud c3(t)

827<10" -
599x10~

3.7<10"

-
[~

0 0.0670.133 0.2 0.2670.333 0.4 04670.533 0.6 0.6670.733 0.8 0.8670.933 1

tdfy. RL G dzj dedj BBazyj Eseoydd
HtcOo dzdo OW tojL zdz sOIsT |, I, 4, tldzi/yj dedgj j =Y t§ sEBE Bl O
du dgj dzj ded v € sdzy dzls e Oy did (M kis J v Odelhfs B3tefd dey jB§ daff s fls
L dzO y jted@ep jdafsagsao t; ) T d3ts dzts s ts dzdzts  f ts bl Oudn@seOufptss; o fry i
OB dzt H1PJ BHLdS g Y tOMKOQ st 0067 d L Ols § = f vet dzd RO Is
L dz0uj dad jaeese®B ) ds Isd &5,  ulsfy dz® etz W Pgats v dzO dzd U d

fdztsw . [ ftosHisdydIlsj dz' detsfifds,' 001 MEMEOO oD Is d dildsj
dZOdeOHfaOJlsthO{OO]I)zfr]dzBa‘Dq,jsJ Nd dgj Qo j delso s f sdzz y O
s . ¢ ©000l. wdzj HEo Olsj dz¢ 6001 ds@sdarsCHEPTthseipfy Bts fls + e j h

]max|

C BSHdddB d Isjd 3§ ftejtwrjdz! d" d3 L dOyj dedv s fted
ltedfmilsfmise dj { 56 te.0d&f]ydes @y wigdetaddlls] 45, Istsd3, ylst

ftoj HMisOodv jls sSflsdBOd delzs S tsdzyj delstcOydes OCIsdo dzs

O
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& nBHJ] n~d&duj M P T g jydlste Oy d Bj dej § OCIsdoe de .
fMih j Mise j dzdz" 2 o C dzOH j ' B '€ jsdiff.js dzg dids 1 Is Is tc

vOCdds sBKOL A3, Hteso jHJ das2 )fdybipdyisietsa®dzd j MdMmis g

RLEZYJ d&"  Bj Is sy ls eegifjidsf 3. ( @p O0OwO dzO1l e M j dzO fd
ud fdzj dzdz" a3 3§ stsH Od3d: Vo ds d3 3 IstsH-fSEZz &8 tegz@ O, 34
JJeof gd3tsh + ¥ Odze sted ISBE® 01 b dzd MaAhE@&t O d3d3

Il sdzkyj dedzr | tjLEdz IsOIsr fsLoasdwWEls MHJ d&zOI! L Of
1dLeO fm OolstsiOls d Wjdptafjdd dist)dzls tc todzjuly M dzj dzd 2 ddizd " OG
Oz sted BgPrsP Pted d dzlsj ¢ teMts deqipd ffls j &5 W o dzv j sV
tcOydsdzOdz! dzf &3 fted drLbEyjdedd §tsojHJddW HCAAZSI2ZIS t
~ddB3d Ui MEs?2 6 OSydd EyOMmbelkzels £ OC sOF ddyidiyld] jO
ojh jimlse O

J dsjtcOlskztcO®

l.tefmddz®© [ . 1 ., JtedB S B8O O 5. 1. [ Olsj BOIsdyj MG OW
l ifMlsded ¢ v jtjftseojyisets ki Otcmise j ddE@B.6e s -38.8zd o | to

2Ro90detse 1. 1. [ jlstsH" or yd fipdzjtodgt2d@ &6 . C 65 B4 HdJj e

.¢btckzh Odzw zOflzy kS ddz . A. yvYdMmdzj dedetsj tojh jdedj H YV
W stelstc Odzj ..1990.336fMf | v

4.t 0Cdlmed2 5. 1., vimisddetse w. [ ., YJtodttezyS d
Ny fms¢drn MmdMmsjdz. [.: 1060, 1979. 208 .

Et Emddz® [ . 4.,
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DEVELOPMENT OF A SOFTWARE APPLICATION
FOR PERFORMING OPERATIONS ON SETS

Abstract. This article provides an example of the task "Development of a software application
for performing operations on sets" in the conditions of a student scientific circle. The main stages of
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program development are considered, as well as faatf@sting the operation of the program and
its functionality. The description of a program designed to perform five operations on two user sets,
as well as a user interface, is given.

Keywords: program development; functionality; operations; ;Setst+.

[Hzs2 dL Ystd OF lfpidjonsedo ol yigtts 2 ©O0B sls'

CtokyCs00OW Hjwijd dshis!, o ©ORSOZ Sttt MskH
d &OorCd & HdMydy difdzOts iz Qgetzezl ¢ fls @ 2O O wd o j H Y
st l4e@B tsisT MskHjdyj MSisets SCtkzyC0O cutotsj dij dadz |

ROl BORH S Je ntsHi dLizyjddw Isjd3r ¢GCdzj d3j dals™ Is] st
9" BtcOdzZO Isj BO ¢{ OLtcOBBISSO ftosetORBBRSEs 1§ tod dzs
Bdztsy J Miseo O] e .

ltetsyj Mitsl4elOd tcPE 5 G tc O A" Msmissdls dL dzj & sdzt CcC
nOteOCIsjtedMmisdC Iz.

1.CIsOf BftejHjdjdv s dj kB

leidHd ujd3 fedimsizfdls! &p fustcdEO 3wy S O dyd s,i6
ftesBdzy Bz, CwIststelzy BReEZEWROY cf BOBScOd@GO O |yyudLuEgias 1
BftjH]jdjdd " (ssdiiStoOlsdls! BdBsags ot i3j dd
dzj f cOo ddz' dets?2 | Qf tets b tzgidz'1.Is O j sfmih j Mlseo dzw j sw  f to
f tetsB dzj 3" BdL Yzt sdizdziz® ded % jod " Jjded?, ftod 1 Istsds
Mt stedilz dzd tetso O dg® d3 dz@ ts df' tsLd SO Is § dz¥ wir¢j, Is. j . s
ftsdzt L s9 Olsj dzw .

[Mdzsor o OW fiy! 2O tjhjddd §MmisOo dzj dedzets® 1 Ist©OH Oy
or ftsdzdgj degdj tej OdzdL Ej 3' » G jteOYd?2 dzOH ddetsy J Mise O

.1 " t.cOBtsSIsC O Istcj Bso Odzd 2

vt j Btso Odzgd W G firtedsB @] s dMOdedj ofmjr WkdeS yd:
Cslstster § flesctcORBBO Hisdzy dzgO or ff tsdzdgv Is . SONNN I
CWldl ydsdzOdz! dz' &3d My Jjydwvdcoydvwde ddzd fshmists ¢

S WkdS ydvw d3s tOL tc OB SIs O dsddiesny W dg@dsd  thztel ses i) 03 alg '@ dztis'H
(ootsH 1 dzj dzgj delstseo dgdetsy j Mlse d or etsH tjL zdz! IsOIstse
o' fsdzdzj ded j s jteOyYd?2 dzOH L OHOdzdzr d3d f sdz' L ts9 Ols j
ftescteORBB M kHtsBde d3 d §tsdzwlisdzr @3 ddzlsj oW j 2 M 3.

ll.s sHeds o Odzd § d SlsdzOHEC O

( fmdzd eofmj orh j{¥jte] udfmdi @deds @ OCalcdyy FidPhizdzeg) s fs
tOBslsts?2, Ikt jMs! SCsHdLseoOddjd 1 ks mekzyoj
tcOL tcOB O™ 9 Ols! MOBsMistswilsj dz dzts, HBMIsOlsydets ff totsf
Cltster 2 fsHiesBhs SfdMOdk o fwsjClj.

1 sfypdzj dz2Of dMOdzad™w CBHO tasts de@Bduds'yd€lizts ldlzj SSB w5 H T
shdetsC.

O
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V[ jYyHEZd

1 d
S H 0% 0GB H ydH < O S sd¥ j o) dzyd W

stsH fttsctcOdd Hdzw o' f sdzdzj dzd v Y jteOyd?2 dzO]
ftosctcOBBBdteg3y.Oded W o + +

[ Mdetse dats?2 o' ff sdzdzj daifdzts yjtfn) lec@Buyliday. ArayHi MistclzC sz tc O
H Odzdz" =, ColsstcOV 7 tcOdzd lsizls d2¥ 15 6 tc @ od@Ddpde ded 2 o dzHdj € Mt
gdzH j S s o, Cslstster j fted ded 308 Is yj dztsyd fmdzj dedzr j L
Hd Of OL t5dz0.

oMMy etsmilsj 2h d2 Isd{ OGtej GOIO. [ sHjdzdkz]ils
tcOMYf Sdztsy j dzde" = o tWH o dzi ftc]j'tc’ 8 datdsdis 2 B dft=i€dj @
fSHHJjtydo O Isfyw fsysd oeMmMidkdd wL'"™ COBBd ftoscicOB®R
fsweddzdfm! o ttOdzdzdr o jtepdwes C, O LOIjd3 MIsOdzd y

[OmMmder dzj eS¢ d do dfigdedsdsOmtasdf’ @&z & Iz ROy dzd d
sizh Mo EgdbOWdgONM MO Ui Mcd2 d HJdOBdU MEd2.

[ OL g BIsdud ME 56t dBOMMdoe O dzj d3Wd3tstey @ aists Iscf L dyfj tedf tisH .
ML HOdJd BOMMdoe © ©OL ttOBBISYdES ZCOL" 90, Is Wde
CEddyjgseots dzj 3] dzlstse ), Ctltstts] fisd wisdasOls dyls O L]
Csdzyd s ftosctcORRR . 1 tofizh b o B isdizdek ] gk &g offdgtymidiste oo O
L dzOyd ded 4 , o 1 [lsestelD ls[d dffets Bz 3O &34 ez (¢ s 5H 1e):

inta[10]={0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

{udodHdsts, yYlbsts ML H OOGIdy | XzdzsQ i if dsedzdduddjlsie s 6 talz]
100 OHOIs* 1 dzj di3gj dglstse Btsdzr M j yYyjd3 10, f§tsdz L tso Olsj dz
LOHOY sfw CdMmlsOdzlsts2 .

R Iskls ftedn tsH gdsdz@eey utfj snR (B0 CAzCdrdgdidgide] Wi ME e 5 d3C
Bs Y jLiaBiddzv Is! Mw o L O  Bdzeks BB @ls s Mg isO B Y dets, 1 Iss ff ¢
ydmozts, Sttty BEHJI ftojHMsOs dzviIs! ¢ sdzd BppMmilse ts
HOdzdzts 3 fEaza®gzy jIs toj Odzd L 59 Qs dzj dsHa jtc*O dztf Q | tiz@zB Rls K
1 dfgj dzlslg®dn f(dloddj d3j dzls BOMMdo © tOe jdz 1 dzj 3j delslz dgdzts Y

t OfMdBsistedd3 MdzjHkeh d2 fteddjte (¢cstH 2e):

int * array= newint[lengtH().

1 HJ fyraeicdzOL o OdzdJ dBOMMde O, ¢ sbneity p dzgud R di dgd
H O dzdz'lhgte icte OL d3j e dfQ fipfg il @zdzOY , CHBlsBLEOW L OHOY Isfw
BOMMdo O k)] dBeyds tj OdzdL s Ols! ff sH B tsStclelrgtrtic OL d3J
LdzOyjdedw yjtejL o9o0tH fdz LtsoOlsjdzv dezy desets j 3k
fsdz L s Olsj dzt MEsets digdetsy j Mise O) .

1l sdzjdetsfetdsdz € sH tetso Oded W d dzOL dzgOygj ded v o fyj n W Iz def
d MmMetKtO s kO, Yylsts o HOdz! dzj 2h jJd3 f tsL o tsdzd
ftosctcOBBRI o sad@dzdivdz Mz yOJ MtejHs2 f ot BOGduzuzs |
tsB J MY jMVipyatiatudio2019.

I sdwilsdz" 2 d kHtsBdzr 2 dadzsjteW j2f fsLotsdwjls fftese
C f O csd4pdzdissHH j oy dglOg ts wWdds§ 3o ftosctcOBRBBItcso
4+ +, #Jdva Sciiph, Basic, F#.
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V.o J Misdtctseo Odzed § o Mmj 2 MdMmilsj d3
1 O {Istsdis jifdsQtfigiiz § Is W Ishisdh) Isq) dBO) cfrfe Olapgfyd  odipidnd IS o3y
oL 3 ez g Is ¢ d dmftcOoe dls: ftctsB dzj d3'] O IBP ISR j 2 f

sj Misdteso Oded W W dzw j Ismw BJLBY OMmdaetsmis’ ftesdL o ts51
ftesedzj 3" , ¢ tSistsde) tgd lslzj dlz@ B tfdej J dedL Sdrm ERZtso dgv n |

Il sfdzy or fsdzdzj dzgdvw ofMMjnm L SOftseo ©OL OB SIS OdzdzOW
L OHOYd .

1 Oh 0 { tets G toc O dzd3@O0SdEOperatmr@ pris i gmr d&zC O Hdzw Mm¢ C
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DATA STORAGE ON A CLOUD SERVICES

Abstract. This article describes the unique features, operations and applications of cloud
storage, which is becoming increasingly important with the development of various Internet services
that allow you to store and process data irfitheudd. Cloud data storage an online storage model
in which data is stored on multiple servers distributed over a network and offered to customers, mainly
by third parties.

Keywords: cloud servicescloud storage; data storage; internet service; data processing.
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MEANS OF IMPLEMENTATION A USER INTERFACE
IN THE FUNCTIONAL -OBJECT PROGRAMMING ENVIRONMENT

Abstract. The implementation of the visual programming environment is described. The
developed environment makes it possible to specify executable algorithms as a functional
dependencies diagram of computablédiautomat (algomat). The considered environment provides
tools for making interactive visual interface and setting up a control algorithm for its events. The
presentation of the user interface is determined by structured text specified during thendewelop
of an application program as a special type algomat property. Control algorithms for interactive forms
events are formed by networks of al gohmltlisovann d
model. The use of the developed tools makes itiplessy means of functionaibject programming
to build rich interfaces for applied computing programs.

Keywords: complex of programgrogram algorithnt algomat interface.
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end
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SOFTWARE FOR MOBILE FLIGHT SIMULATOR
AND FEATURES OF ITS DEVELOPMENT

Abstract. Thisarticle discusses thenmanned aerial vehiclceo d e | o f windi scheiné | y i n
and the features of its development for a mobile aerobatic complex. The decisions taken and
successful approaches are described.
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AUTOMATED FREQUENCY CONTROL SYSTEM FOR THE DRIVE
OF A CASCADE PUMPING STATION OF ARBITRARY CONFIGURATION

Abstract. A system of automatic frequency control of a cascade pumping station has been
developed. Mathematical modeling of the developed systemaried out. The parameters of the
transfer function of the control system are calculated. Simulation modeling of the system without and
with disturbing influences and using proportiopélsintegral control law is implemented. The
universal functional unitvas developed in the management program. This unit will allow you to
control pumps of a random number and with a random power scheme. The use of this control system
makes it possible to increase the reliability of the water supply network, improve et out



