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Abstract

In recent years, artificial intelligence (Albased personal assistants have becomategral
part of our daily lives. This article explores how virtual assistants like Siri, Alexa, and Google
Assistant are changing our approach to task completion and deuiskang in both personal and
professional spheres. The main functions and teobres underlying these assistants are examined,
along with examples of their application in various industries, including healthcare, manufacturing,
retail, and education. The advantages of using Al assistants are also discussed, such as increase
productvity, improved customer service, time and cost savings, and enhanced security draingell
The article analyzes current trends and future prospects foas®ld personal assistants, highlighting
their growing importance in our lives.

Keywords: Gtificial intelligence, Al, personal assistants, Siri, Alexa, Google Assistant, task
automation, natural language processing, machine learning, productivity, customer service, security,
well-being, digital transformation, smart devices, emotional support.
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Blzyd dzd J§ d OHOf sOydw: 1 smistsw dzdzts z yC
sdz' L 59 Ols j dzv d3( , Ylstser Zzdzz yh Ols! ftesdL o
Ld3gd dgw s h ddsmwy f tsistej BdztsMiswdz f sdz' L 59 Ols§ dzj -
olsBOIdL Oydw LOHOY: Jr"ritddvels tcOL destsB
sdz2 LsoaOlsjdzj?2, s s’ 7 ¢ dgGpHd fiHfER B
4

slsts¢ tcOL CGso B O: vz yh Ot Is f slsts€ tcOL
SHHjty dos OW fsmdzi Hise Bis g iz! dBsm s Mis J Udsoty dzik
LOddisH j 2 Misadw.
d dzi sBrtsHd@sMIs! §JjemMtsdzOdz dz" = § sdiBh dzd € &
fpdzj Hdzj § -@fpfid isld fazls'd j§f Bz yddzd M dtetsCtsj 16C
Pde i3 ddee j Misdydvds OCda s~ bz dzs Admagzighd
t 9 t©OLKOBBISE Mizsydz" = MdMmilsjd3 ©OL G
n BlitOmdvas MisdBzdzdttss OZO SCkd sktlk, ts to
dmftsdzr L zj smw Hdw fHtsorhjddw +WWJCIsdo dzstisafls dfr ,H ts
Setsddzs § dzOBStE’ HOdzdz" = d Ekfme jteh j dzMise s Odzdzsts
fodshddcO @O thmdsej RR Btdjj bttydts  sddB30Ils:
ddesj ctedtelzv ! o f§osoMmjHdyodizs yduLdz . [ 2]
ljHEkhdj RR OmMMmMdmlsj dzlsr :
- Appl e Sirif:tsdysBdzasffftso gfzlsj ctcdtctso Odzdzr 2 o [
- Google Assistant: [ sk jd dO EMmistets? M
fsd3stceOjls I LOHOYOdZd, otftshmMOdd d 2 tcOo (
- Amazon Al exdcdzs rAt@Uudsji2dz f EZd3der i3 HsBsR
dmf sdz? LEzjIsmw o EMlstes?2mMlsea O Amazon Echo
- Mi crosoft Cortana: Jtoj HSMIsOoa dzv j Is G s
ftesHEZCIsdo dzsisd, dL dz20yOdzr dets ddzlsj ctcd tctso O
- Samsung Bixby: 1 to JSHEHEGDAM Is  de iz fgig B 6z dzd
o] Csd3j dzH Oydd dz0 MBOtlsW sdzOr Samsung d Ht
1 tedd3j ter dmf sdz L s Odzd W ff J emsdzOdz! dg' = f sdi3sh dz
slstcOMmdzv = :
- 1 HIcOo 5 tcOdz] dzd J : RR OmMmdmlsj dzlsr MtsL HOB [
L dzj SIstetsdzdzr BHiC ddBj H d 9 el 2, f sdii3se OW ) i tc
tejhjded?2 d HtojuHtsMmlsQodww  jtemtsdzOdzdL qtetso O
2O sd3d dz0Odzedw s ftedj a3y dzj C Otefmlseo. [ 3]
- ltesdL 9o sHMise 5 ] ftosdLotsHMIse ] tdd filsd
MsLHOa Ov ftoj HME OL Gls jindizzdeg'djo Odetf ® W d iz KBzi B C
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o’ " OW Y jteOydeddzzy W% jCIsdodesmis: . [ d
{5 Clsdioso Odzdd ftesbtlsdfss flHEC s ]
d OdzOdzdL © HOdzdz" 7. [ 4]

vidse jUujiMSdi tjmkzieh : 1 jthcdod Mol §d

ftesyj M @O BO, fshdkOkiedo O tjLy &,
fjteotsdzOUOdz dz §| 6yjdCd. J[dd bOSYJ] f B
Mow L Odzdz" i3 M COHEtser i3 o tsMOdid, Edzkzy'
t sL dzd ydzOwv IststcG 59 dzw : ) totsL dzd ypiZs® s olgty tc G fis
Cded jdZls Oz, ftjHsMsOodwy fjteimtsdOdzdL Jietso
ssyjlsr & kjSkhdi LOfOMOR, filddidLdkzw
fMse jeh j dzgMlso v ROwLS jlsddetsear j MOk cd(d.
[BtcOL 59 Odzd | : RR OfMmMmdMmisj dalsr mMdzzx @O0 O tc ks
fitemMsdzOdzd L Jtetso Odzgdz" § EyjBde § ®BOIs)ted Odzr «

L OH Oyd, sO¢dj co¢ syJj dzf O L OH Odzd 2,
MemMtej HBIstsyYydIs! MW O oL OddBsH2Msedd M Ml
sdzd J dz2ls & Ow f sdgsh 4 ] mdzzy B f SHH] to

d dzts o j dzdzr | d I©tydz | slso jIsT ZzO L Of tetsfy
Czdjdzsse d BMosBBYHOW yddzsejyimédnrs 0Oc,
otsftesmMtse. [ 7]

AddzOdzmr Il Wddodhsesd MjSlstste] § tshiEse O Is
OdzOdzd L 53 ddzeo j Misdyd?2 d dzr =351 J tc © © dealztlzdzdgq
fSHHjteydo Ot Is Cdzd § dzlsts o fJtehMdzOdzdL Jtetse O
shdetseor 9 OW iy &z ftedor y¢ oOn IstcOls, f sd3tsc
Wddzodzimse r j i jdedw. [ 7]

ldeQEﬁmeaO fJtomMsdOdz dz"@ = fsish dd S s dzO tsfiyo

I stc! BO M BHddsyhhdstls! [ kiiptsj tsBgdgtfj] oL
1 Bsyd tsdzOdzt dgz f sHHjtey Sk, BSteWMm! M HJ
yke mlseotse Ols+ Mmjew yYyoOMmlss 8 BhM jMlso ©. [ 8]

I sor h jdadd ftesHECIsd o detsfisd : bolstsdzOIsdL dt
fsBsh dzdcd ftLotsdvels msbmzHuﬂﬁaﬁgcmmmmj
tOBSlsj, fwo'hoOv fwsHEzSIsdodtsils: %W jGlI
L dzizyh § ded j tsBdzizy do Ode@PM M d fij ez delsizls tso 5B § MR
Ctekze dzsflzls sy dats § sBfdzzy d & Oded Cdzd § dzlsts®
dztsw dz! detsfyls! B dZOGtSH Otew BG dztso j dizlzr f3j tefj AstisHyly
Bisdzj 4 MmMdzsy dz' o3 o s tetsOs.

CCdesd3ddw otcjddided d Hjdzgic: uwtsCteOh Osls L O
Odz0dzdL Jtezw Btsdzr "dj B j d3" HOdzdz" = H dzW
sfdeseo j HOdzdz"r = d OQOolstsdiOIdL dqtelkzw L OHOYCJ,
dzO L plaBdw .

ltsorhjdedj BJjLBY OMdesfilsd: ) Zdzgdzr = HBABROR
fsd Lo Okjdj?2 6 filsjdydod d' 2 f Omdsf
fesds hdzj dgdg’ & bfdzse v R ©dd §sdBscOsls i f
ftoj HSlotcON OW sz d tBBKRRgsO OdedW™w d dzj f
v dzz yh § dzd J LHBStose + W d Bd&OEtY sdzzydv: 1
O sd3d dzOdzd¥ s LHBttse! j, tslsmdzjydo Odedj W
f dlsOdzd ¥ , M smMtseMlsazvw OCIsdo dzsdzz BL HESteB9
UdtejL { BYOlsduimeéts] oL OddtsHj2Mised].

I EHEBEjdHT HdYw fjhsdOd d & §sdish dzdC 5o O ¢

ltotsL teOyYUdzOVY ftsdzdlsdC O BBteOBBISSd HOdzdz = :
ftoetsL e Oydz j fsdzdisd S d sBtcOBtSISC d H Odzdz" ~
HjlsOdz dzgzs ddeW stedzsOyde s dMmftsdzy L tse Oded d, t



faseaaco2o2 3RHbYoe0ot oRJdqo o af3RbaYRoaOt -11

- VdzEz yh j dzgdzOwW 1 BBsyd sdzOdz? dzOVw  ( dzls- tixtizd &) s dzldztizts
BzHEI dkyhj §sdddioOls: d tjOocdtess Ok! dzO
OdzOdzd L O dzOMiIstetsj dzd?2 d + BYOldud MEsets BN

- Rdzsj cteOydw M EZdder s EfMmlstes?2 Mise O : 1 ots
¢ tsdzd yJ fmlizaydalz A EMmlstets? Mise , fMsL HOo OW a
ddzls j dzdzj ClszOdz delzs + StspdMmisj dBz. [ 9]

1 OC dz¥ Y4 dzd §

it sfls fosfkedvtcdsmisd §jtemMtdOd d' n § siksh dd S s
ftej HdzZOGOW ftojtsBteOLEZENd] Htoj ddigzh jMlsa O tsIs ftsor N
SHJdeuwjdnls Clsd f sistsh dzd € sBjh O8ls ftsor hjdzd J
sBMmdzzy o Odedy S dzdJ delstso , 1 Codescgds  otej a3 ded d HJ
BXZOGE Y sz ydw, <yt L dzOkjdkzjls Mmtets?2 o0yd 2 hO¢
KON d dz .
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sdzs yjorj GesdOidLOydwy, | djtectst ¥y jcisde datsls:
BjLGYf Omdesls: , ddzdzse Oydqd, jRdsdksedd.

Abstract

This research paper examines the importancautdmation in improving safety in nuclear
power plants. It discusses the latest technologies and innovative approaches that help minimize risks
and ensure reliable operation of nuclear power plants. Particular attention is paid to control, monitoring
and energency response systems, as well as best practices in personnel training. The article provides a
comprehensive view of the role of automation in ensuring the safety of critical nuclear power
infrastructure.

Keywords: automation, energy efficiency, nuctegpower plants, safety, innovation,
technology.

CHjtdOY 1 dzgjtecjlsdSO dewOjls Sdsyjoks tsd o
1 dzj Clstedyj Msoats. [ dzO BB M JjydeaOjls dzgOHJjydgr 2 d 1§t
fsksc0jls MsCteOh Ols! @OLaseshr [ HiEDE dad CasjpL S Ody dzts fls ¢
sMisOjlsmw BHds?2 L cdkOsdr 7 fsBdjd, M SCslttr &J
ZOthkh jdzd” o ©OBGl] t6jO0Cktsttss ddd mMdmlsjd BjL Y
fsmdzj HMlso v da Hdzw BBy OYh @3 HfpBjHT d LH
bolssdROdL qietso Odzdz’ j] HGOcdesmisduj MSdj Mdlsj dr
tcOBtsls' tBtStczHBSs OdzgdV, fYLotsdzwvw MmMotsjotcj dij dedets o1 W
RdziszdIsd o dz j ddzlsj teW j 2 Mmr . -030 af dzffats jj dzdz" dj dals j e
dmisd Lzshdj odcPOR§zOyds HOdd 7, {(s®EscOsls &{
tcj OGJtetso Ols! dzO dL d&3j dzgj dzdv o OBl BGBBKEZH B Odad ™
lojHislowOM jdadj hdesS jemsdOodz0. ¢olksdols
fMdzdy Ot s o jtetsWisdztsls! thdets¢ Mt Msstetsd fjtcOlstst
v ndesdzse d yd MSdJ ted N j dadw H dzV B4 MY J ud dd"

sjrdsizsedud MEddd tj"jddvdd, f§tserhoshddd BJLT
mdMmilsj 3" Bsded s tste d dze O, HJOCGdesMisdSd d EkfteOo dzj dzd
OdzOdzd L © H Odzdz = d dzlsd) folgddy i§ fislgi 0. § dzblzls 3 6f o Myls § o3" dzj § t
sBtcOBOIs" 9 O ls dJdaW stedzgOydes s Mmsistswdzedd tsBStckzH s C
ZzOtclzh j dzd W .

Rdzls j dzdzj € sz Odz' dz" | mMd Mmisj 3" - @6 4 ddd s o R it 1S
fsL HOo Ols! OHOYfIsdodz j Jdd3' fn Oaiffsies@olzdnjCdzd W, j My tgltipisdz’
tcOBtslskz toj OCIststesa d oMftsdBscOIsjdz dgf = MdMlsjds o toj

 OcdesMisdC O d ftescdesL qtetseo Odzd J . ljtcjHtsar j
OdzOdzdL j Bd "do HOdd = d &GONdddetsdz toe b g jdaizdsd
ftedL &z0Cd dzj My wOodesMmisj2 d ftejHko O Ols! O Otad 2

g d diglzdzw ydw d ®BtsHj dzdtetse Odzed j . stsdistf + 8 Isj todzg j
slstcOB Ols' 9 Ols! te OL dzd ydz' J§ Myj dzOtcedd ©Oo Otcd2dzr = (g
fsorhOv crlto dashley Mdsedzjstte g o d H j dzdz'

Itsorhjdedj CoO0OdzdWdSeOydd fjtemMsdzOdzO. 1 OtewHiz
sBiMfjujdedd BjLGYOMdshisd wHjttd 7 Bl jSkktss (
tc ) s dzO dzO . 4o tcj 3 dedz § BjssHdSd BBEYjddWw, 9
Odz! detsfplsd, MddBzdzwIststetse  Jcettseo' 7 ftSHAtHB,
or¢d ttjOcditseo OdedwY dzO dzj N IsOlsdz" § MdlszOydd d 1 t
Rdzls j cOCIsdodatsj 5B &y jVidhd i3z dzvinlyf tstdas a s of O dedigilz ¢ d -

kjrdsdscd2chBEajlidsfcllddS 0Ok sktOs kOl Mo td
Myj dzOted w = .

tOLoadlsdy EftOodzj dzyd MSdr dzOo " Cts9. ]l otsG tc O 33"
stcj dzddzcd 5 fteddwisds twihjdd?2 o Efmasedwas MmMistei M
OB I .
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tJekzavw tchigGelsdW d S Oydw. 1l jtemsdzOdz wHjtede = fMils Ode
ftoseo jteCz L dzOdzd?2 d dzOor Ctso HdzW Y tSHIse jtey HjdedW Mo

l jtejHtsa ™ j fmd milsj d3r O Otcd 2 dets G 5 toj Ocdtetso Odad
sBj MY j yj dedw BjL B OMmdesfls d W HGwpdd - 1 Wi JlEdsasde n W
Qo Otcd2 detse s toj O dtotso OdgdW. wtsotcj dgj dede’ j tejh jdadw
tcOL dzd ydzr 7 bjnrndesdzséed?2, oG dzs yow MmtejHMmlso O dhtsded Istst
OQolstsdiBOIsdL qtetso Odzdztsets k2 tcOo dzj dzd W .

1dftedter odg 2 dodipfddsitsitgidodgedzdz’ 1§ fMd demtstedz” § fmdilsd
fOLO®R] Iste’ OB’ ©BBtezHS OdedY d GBStk Oshzs fte]
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ddstsdBOIsSdL Jtotso Odzadats § tcj Ocdtctso Odzed j . g dfMmilsj d3r
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Abstract

In the modern world, there is a huge danger for the #ite Oil Depot of Transneft Kozmino
Port LLC poses a threat of attack by UAVS, including kamikaze drodefortunately, this
phenomenon has become not uncommon, compared to the situation in which our country finds itself.
Drones can be used for various purposes, such as reconnaissance, to obtain important information, as
well as directly for sabotage or inflnce. The goal of our work is to attract attention to this problem
and preserve existing atfiAV systems, both Russian and foreign manufacturers.

To effectively counter unmanned aerial devices (UAVS), it is necessary to classify them
according to basic pameters, including weight, dimensions, speed, purpose and application. The
classification must take into account the different types of UAVs and additional parameters that may
be recognized in the corresponding countermeasures.

Keywords: UAV, countermeases, unmanned aerial vehicles, interception, combat complex,

LLC Transneft Kozmino Port, SkyWall 100.
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Abstract

Digitalization of processes is one of the important factors in business development, especially
for service companies. A workstation makes it easier for employees to process requests, allowing
companies to achieve maximum profits. The article udises strategies for digitalizing business
processes of a logistics company.

Keywords: Digitalization of business processes, logistics, CRM systems.
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Abstrakt

The article provides a review of evidence for detection of discontinuous phase changes in
singlecomponent liquids, including molten metals. A fiostler thermodynamic phase transition is
described during the transition of a higimperature homogeneous disordered liquid phase into a
metastable hetegeneous configurationally ordered state of a metastablergstalline phase of
molten silver

Keywords: liquid, liquid-liquid transition, phase transition, liquid phase
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Abstract

A robot manipulator is an artificial arm for performing tasks. Nowadays, there is an increasing
need to developtrtificial hands for various nenuman situations where communication with a human
is impossible. The manipulator can move freely, having 5 degrees of freedom with a servo motor
located at each joint. The function of servo motor is to control the posgiog microcontroller. In
this paper, a robot manipulator with 5 degrees of freedom is designed and developed to grasp small
size objects with great accuracy.

Keywords: robot, manipulator, degrees of freedom, servo drive, high precision, 3D model.
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LOCdz¢ yojlsmw o Mo d3 Misdzsds HoadyJdzdd eBjdm YOMmisy
o' ftsdzdzj &z ISOSdd3 X4 BGBtLOL 53, Yylsts d © fHtejH" HEZzh
dHjdzsdydzer &3 ¢ § tco 53z, Bd&ZzOGtSH OteW L Issdsz € dfls! o
md disdzj Iste d ydats . vOGC Y J ¢ LB YyOlsr d@s Ctdzj MOd3 Hted ¢ toy
foish 81 TethstetesdMatsHdIls L ORoa0Ols. Clisls dj IstsH Wo dz
BOddf zdzW stste® o jH! Bdz LOddBOjIs EstOLHB d3j da " j ¢
sBi JClIsr .
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vOCdds tsBteOL A, IO fMisOls! RO Kinde Hisw®@j b ditse
tOL dzdydze" = L OHOY, M Coltster d3d HtoetsB dzj BZOIsd ydets M tc O
tcOBtslsOjls dMftcOodes d fsLotsdw jls dzjeSts kZftcOo dzv Is

*kk

1. 1 tod d3d dzj dzd 30dad gf Rl ds stctso [ § dzf § l§ € W3dzezintppld/dck. /BAESLY

2. I sBddz dzr § tctsB tslis” 9 Ol esC smdsd yj ¢ ts2 fitc s 435  dg dadisdrfifpidzd C
https://clck.ru/3AFTVR

3. it seds@dzdf zdzw Istste M 5 Misjfjdvdi3d imy pdBHu Bl Olstclstztizp 3 : fof |

ltetsdzo Odz',H sfdzidj. R .
lteddzj dzgj ded i destedzgOdzdL Oydd d HJj destedzZOdzdL Oydd o
40OdedlglsjteBztceME d2 ctsmMkzHOteMmise jdedz" 2 1 dzj SIsteslsj n
l . R. uvdzt vwdzso O (
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d dzdztsls Oy d W

Il HOMEO®k!' | ©tOMMdOIstcde O Isfqw Csdzyd f ydd deste 3O
dn i tod d3sj dzj dzd J 9 ftetsyd MMmj ftesj Clsdtotseo Oded W B OL
dstcdzOdz dzr | Wstedsr , d BfMkyHO® IsMw ftwwOoddzO d ftod
dn HBMisdy j defvats, stedsigfjdz Hizj sw S tsdyj fydw Hj deste
Bl jHddzj degdi HOdzdz" = dL dzj MStsdzr Sdr OB Y H AV
Eftesh jddy LOfttsmtse, MMt jdzdzts o MdMmlsj BOR, Istcj B
Bsdzr hdr tBI j dBtse H Odzdz" = .

sdzyj or j Oiximk@izdL Oyd v, Hj dested3OdzdL Oydq v, BOL T
Yy dzsflsdetsmils! HOdgder =, dLB' stsydetsls! , destcedzOdz’ dgr j W

Abstract

This article examines the concepts of data normalization and denormalization and their
application inthe process of database design. Various normal forms are considered, and the rules and
principles necessary to achieve them are discussed. Additionally, the concept of denormalization is
explored, which involves combining data from multiple tables to ingystem performance and
simplify queries, especially in systems that require high response speed and analysis of large volumes
of data.

Keywords: normalization, denormalization, databases, performance, data integrity,
redundancy, normal forms, optimizaii

I'e§ HjdzdJ

]l Moty i3 dedetsds d3dtey B OL T HOdzdz" = dcetcOs s € dz
Jdz stedsOYyqdqd. [HBOCE, Hdiv 1WWjSkdodisets W kde€ ydisda
MftesjCldeso Ols! d& MistekSlsktiok. [Hddd dL bDydaj?
WodwjlshW dstdiOddL OydY d Hj dstdEOddL OydY H Odzdz - .

1 Sted3OdzdL Oydw HOdzdz" » ftejHMISOoadzW jIs MtsB B2 { tot
HOdgdzr 7 f yj dz ® EfMlstcOdzj dgdv dLB'r Istsydetsfylsd d HE
ftsorh jdzads® Y dztsfls dzts fiyls HOdafle s istse jdntf Jzwdsss@nilsle ts

ddW stcd30ydd. 1 OBl BEHEI ttOMMdBslstej dZ'@ tOL dzd y
ete O dzOv Wistedk® (11 A), okstOv dsttdkOd dow Wit
Hdzw ftcdo jHjdedw IsOBdzdy § dglzydgr a3 W tstc 3O .

4 Hitkcetl  MiogwEstdOddL Oydy dhifsd LEjlshw Hdv
BOL HOdgdz = L O Mudl Edigjdz hjddw Ctdzdyd Msa © MmeawL
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H Odzdz" = . J tcOB Sls j BzHjls tOmMMdislste] des  tod d3j dzj dz
dzj HEMIsOIsC do dzPdztf PC i) J 2B GO dZdL Oyd j 2 .

Uj BO tOBBSIST sSOC)J LObtesdzils fftesjCIsdtetso Oded J
j deste d5Odzd L Oy d d, dr totsdz o JdeW stedzOydsdedz’ = MmdH
BscOs s ftoetsotsHdIs! ftetsyd M dzts te 3O dzq L @Y ¢ & H
i pOydes) LdzOyjdedj HA&" ©OLEOBBISSH L WWJjClo
s Mlso v Ekdzkyh jdd® ftosdLeotHdljd dasfylsd d Wiko
JHjdzjdedj destcdsOdzdL Oydd o B OL Of HOdzdz =
BOdzdL Oydw H Odzdz" ~ b B Oy @F d3 H @dzgdzyg M fiytodgzw
BMMlsolzjls + WW jClsdodets? tstccOdzdL Oydd ddaW¥ stedzOyc
dzOwv yJj dz¢ destedzOdzdL Oydd L OCdzé yoOjlsmw o EMmiste
sLotsdzw jIs fHJ dzOIs! Mls tadgdLisdizdddre d@Nes 2 HJO dide 58 dBE

5w

1tod dsteROddL Oydd HOdd 7 ftsdmatsHdl ©OL HJj dZj
EmMlsOdeso dzj dedj MmoewL j2 HBiyHE dddid. Clts ftsLodwjls
tOL dz' 7 YOMwra BOL' H OsEl Bdd udsish g sdn s dgisw 2@ jsis 1 1
fdMmisd d&3¥ . stsdjy Itscts, dstedOddL Oydwy tsjMmfjude O]
H Odzdz" d3, © OSYJ Edzj dz* P OjIs o jtetsWIsdatsfyls o L dad ¢
BsHIVJSOydd [ 2] .

ltetsyj M dested3Odzd L QQfld & OblpjlzB B  ez§ e sz S5 L SO
2Oy tcOo dzj dz dzO HEBsMIsdy jdedj BtejHjdzj dedets? yJjodzd. 10
Zsedud MCdy JjHdddyr, ubts ftsLotdvjls dLBjxOl! ddat

MroHifBYENBOWGEy Bz dztf PB dzd yodzd dzO shdztse

HOdzdz" = d dMCdzs yojls oL diisy detsfmls! d~n
¢ ftoj dBzh j Mlse destedZOdzdL Oydd
stczCIlskzter B OL' HOMWmdcAzss PDudz! dzj BB «f kg d
jBz BBdjj cdBSt?2 d ®KOMMNkOBdEEZ,] BE2,
stcj Bso Odzgd?2 € dJdaW stedsOydtsdede d3 fnd mls j d3C
sBtcOL 53, detstc zZOdzd L Oydw H Odzdz" ~ ) BOL
tsB j Mt jlujhddgdSdlsd o desets d dzOH j Y detse s R tcOdzj dad Vv d dzW tsto
st di3ZOdzd L 59 OdzdzOY BOL O HOdzdzr = fLotsdvjls fsor mdl
sBtcOBtSIsCZ HOdgdz" = d MHj dzOIs! tOBBIE M dzj 2 Btsdzj |

[ JtsHT destedsOdzdL Oydd IsOB dzd y

1 stedzOdzdL Oydw IsOB dzd- Wy Is¢s B Op fz" H O dedztsAyj M, ¢ts
St OdzfL 50 Ols! HOddr j WWjiCkdody 8 GBLOLS®, kg
sBJ My Jdydls! dnr yJ dzsMmisdetsls .- tc OMdzp ezdg®Y n O dzdz” flzts
IsOB dzd y d BhHkodzesazflgHlkz dddid kOCddH GBKLOL B, Y |
odej Mjdzdd, dLd3jdgjdedd dadzd bkHOdzj dedd dded stedzOydd [ 1

ltojddzzh jMlso O datsted3sOdzdL Oydd HOdzdz" = 9o C dz¥ yOs Is
ddaW stedzOyd d, Ylsts M smMtseBMmMlseo zj Is Msn tcOdzj daddf M ¢ PJ dzt
oL dad Cdetso jdzdWw fJtosBdzj &3 Mtse dzOMiseo Odzdets Mis d . s tots 3
dL d3d dzj dzdw H Odzdz" =, sO¢ CO¢ ddWtstedsOYdw RtcOded sy
dzj MSsdz? S dr d3 MIsOR SHdzse toj d3J dzdzts . Clsts SOC Y4 My
BOL'™ HOdzdzr = L O Mujl silsddddL Oydd orf ff sdzdzgj dzgdwv L Of

[ Mdzeso dz" §j d3j ISBHT dstedizOdzdL Oydd IsOBdzdy o BOL,
dsteBOd d2f & VWisted. 1 jtoo OV dzsteROd dzOW YW isted3O ( 1 NF
fMsH j oy Odzd Istsdz Oy OOt ds jdzj L BM dzs f tseo lststej dzd 2
IsteBOd &ZOvw Wsed®O (2NF) fojHfskZOcOjls, vyt HO
LOoadMmdd3r §| dzOBSte’ . vtejls! W destedzOdzt dzgOv W sted3O® ( 3
BiyHEZ ObttdBlzlsORd IsOBddYfWIsOY jltd NEB Odsltcdz®ED) dz" |
Bdes e tsL dzOydze" | LOoadMmddsmisd d LOsadmddsMmisd i yHE
or Oy jdz yYjtedL ftojHdCOIr Motslseo jIsfise jdadets [ 4] .
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tsdz fitcots? deSted@3Odz dets?2 Wsteds™ (11 A)

1 jtco OW  destedzOdz! dzgOVY W isted3O (11 wnmOydyRdzvig lisdgtyh j gk
toj dzW yd sdzdzts? dstsH j dzd HOdzdzr =, [ 20 dGewOjls 9 0Oy dzkzs
sBj Mt j ydoe OW dn MstezC skzted tots o O dzdzts fyls d yj zsfls
LOC dzs yOjjlsqw o Istsds, yYlsts HOdzdz |, - tcOdasdf d j B g f
ftoj HMIisOoa dzwils! MBB2 MCOdwteds § (dzj H] dzdd3r J) L dzOy,
yls ts COYHOW wyd 260 sOB dzd y - H 5 dzy dzO MtsH J toy Ols!
Bdztsy j Mise jdzdz" » L dzOyj ded 2, BOMMdotse ddzd MlstczC szt

1 tod d3d dzj dzd J RPzd B2 datststc A3 fsLotsdzw j Is gL B j )
HzB dzdtctseo OdzdWw HOdzdzr », BBJMFJjydeaow dma L WWJSCIsdo dz
z0fm J Mmis: sOBd&Zdyo0 f ddW stcddOydji?2 L OCOL OR, Is ts
HsMisOoe ¢ d HBsdzy da' BtS dsH j o6 @z' v j diy s dze dg® |, Ylstspr ¢ Oy
ktsdz' s BSHds L d&zOYjdzedj. vOCH?2 fBHAGBH EZittshOjls to
dmc Oy jddw ddzd f§sisjted.

stsBdzfE Hjded]d  jtcots? dested3Odz dats?2 Wisteds™ Wodzv j sy
BOL HOdzdz'd2v jds s aHt® o Ols! 1 WW jCIsdoadse | MlstckzCIlskzter
ftocddydyf fodiscOjls dLBJjYOl! ftsedzj d3, MmowL Odzdz R
spdztsodzj dzgdy d EZHOdzj dedy dzj Mtse dzOMtse Odzdz" = ddzd dzj € &

vsO0Cdd3 tBWOL t5d3, f tod dijddig2dzdWits tdfd3rtc o(s1] Adpts todpOddy | Is fr
fted ftotsj CSIsdtetso Odzdd BOL HOdzdz =, sBJ My jyude OW (.
sBtcOBIKS ] HOddzr 2 [5][6]1[7].

t sdz olststets? destedzEOdz! dets?2 Wtstedsr (21 A)

l ststeOW datstedzOdz! dzgOW WistediO (21 A) (G telO] is O deddy izl
sBjMtfjuyudes OW tsffilsd zOdz’ dglz® MistczCIsktclz HOdzdz" = H dzv
LOCdzs yoOjlsfipw o Itsd3, yYlsts COYHOW wWyj2¢0 IsOBdzdyr
SHdts?2 Ctdsdt] diRjtls tsHddzOSCtser 2 Isdf, O02.C0O0§BOW
fcLosdzw jIs dLBJ Y Ols! dLB" ssydetsmisd d HEB dzd teso O da
LWWjClsdodetsils! BtOBEISSC .

sdz¢ yio" 3d ftoddzydf Oz oltstets? datsted3zsOdz! dats?2 W steo

1. ¢tsd3OtcdetsMmisy HOdzdz" =. sSOYHOW WwWyuj2C0O I|sOB Wz
L dzOyd d&frj , d tydsjsy Ols!  dsdetsy § Milse j deder = L dzOyJ dzd
Lded S Odz! detsflsy L OfdMj2. sOYHOW LOfdM! HB
sls Htekzedr LOfdMj2 o IOBddyYy, .

no

ltodd3j dzj dzd ] olststets? dested3Odz dzgs? VWisted3 ffSL o tsdzw
MHJ dzOI! JVYy BBEZJjUWESSWEPadEEHAS  djctts?2 HBEZVW SBiOB
WodzWw jlsipw o Oydegr 3 N Ocectsdz o ftetsjCIsdteso Odzedd B OL
Oz BOdzd 2 fted oMlsOeaCj, wBdsodjddd d kHOd] ddd HC

{HdddB dL SCdfujoe'rn fjddizhjmisse stpdsdsj dejdrzdu j 2
ftesdLotsHdIsj dz' dzesilsd B OLT H Odzdz' - LO MmMuydl flsdd
gLBr stsydesmisd. Clsts tsMmtse j dzdets 9 Oy des ft.ed tOBESIS] M
LOftesmMOBd ¢ BOLJ HOdzdz = .

sO0Cddz tsBEOL 53, 9lsstcOW  datsjolsfPudz! azOY dz' dg o BB O f B Q3
dZsted3OdzdL Oydd BOL H Odzdz" = , sBJ M J ydo Ow dn LW
MtekzC skztelz Hdzv ~RtcOdzj dzdv d BBOBBISSCd HOdzdzr ~. [ 8]

[ J dested3Odzd L Oydw o B OL On HOdzdz' =

[ J dested3Odzd L Oydw o BOLOR HOdzdz' - j H jodedi'inls @& tziz § k

BOL ' HOdzdz" 1 © MtMmistswdsdj, dzj bkHtsodzjlsotstows h jj
Hjdetsted3OdzdL Oydd L OCdzs yojlsfmw o fwsorh jdddd mME stetsf
fsLotsdw jls Ekdzkzyh dls! ftesdL otsHdIsj dz2 detsfijldyls o B d fijojvdg"
B3 ¥HEZ IsOBXZJYOBd d 99 jHjddWw dLBTM Istsyds = HOdzdzr - .
Eydlsr e Ols! BOd&ZzOdz B HE morhjddd MEstesMisd ©O
HOdzdz" = [ 11].
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 ested3Odzd L Oydw dBsy jIs BT Is sMtswj dzbzfs Is fif s dzg L Gigk
f & HOdzdz' 8 d o' ftsozdzj dedj Mdzsy de' = L OftesMmMise
Budzr: HOdzdz" » dBsy des L dzOydlsj dz' des MsCtcOlsd Is
s j dzdzts OCIskzOdz dets H dzw fMdMmisj d3 dndzsd B ®dpd ™ d
SHlsj dzr desylsd detcOjls 9 Oy delz¥ tetsdzr [ 12] .

(s, dzgjtsBratsHdBS fdRddls!, ylsts HJj dsted3dOdzd L (
] dLB" Issydz' = HOdzdz' » By il ftedej Misd ¢
Syjted H! By ) BOdtelf wgf mldsh dz® o dsjrdicd d dzlt st B3O Y
des f tesHEdBEOIs! ftesyd MM HJ dstedzOdzdL Oydd d ¢t
d3 sBtcOL 503, Hy deted3dOdzdL Oydw o BOL Of HOdzd
ftesdLotsHdlsj dz dzsflzd v f)defy ks gsBozd uL @y dfighu.
H Odads’ - . [ HdOS t5, ftod dMftsd Lo Odedd
ofmj wdMCd d BOZOdMJitse Ols! By HE ¢
dtsflsd HOdgdzr 7 [ 11] .

JSlsdietso Odzadj B @eEstcdzOdedel Dytfdlzyj Istsd3

jCkdesoOdzdj BOL HOddzr 2 f) dmytsd Lse Odzd j &
fted MSLHOddd +WWjSIlsdedz n d BfilkdBidL dJtctse Odzdz’ n
ZOyd dz0j Isfqw M ftej Hy dzj dedw WEkdeC yduosdzOdzr dzn = L Qo dH
sB¢d Ltjddy MmMJBOdsdEd HOdzdz = . Clsls ftosyj M
sB tcOL 503, Yylstser dLBJ ) Ols! gLBr Issydzsmisd d HEB
M smMseMmiseokzjls ftsorhjdedr yJ dzsfmisdatsisd d + WW¥ jCIlsdoec

I Cdz0mid ud ME stRct sSHIEREF Odeds toj dzv ydtsdzdz' » B OL
destcdzOdzd L Oyd d, COC 6wfdmOdsts o dzdlsjtcOlskztej [ 16],
dqLBr Istsydzgr = HOdzdz" ». Y tedd3i dgj dedJ dested3ZOdzdL Oydd ¢ ¢
sOBdzdyr d MmMewL @RB! Md Y Mzt e shB®edzd j &5 S dzs yj2. Cls
MistczCIskztsr BOL"™ HOdzdzr = d tBiMfJjydoeoOjls Btsdzj 4 + W

1 StedgOdzdL Oydw HOdgdz" = Wodzw jIsqpw tSHdzdd3 dL o Oy
H Odzdz" - . [0 fYssLotsdwjls bkdjdz " dls dLBr ssydztsfls
MstcC sktekz, Yl o Ctdzgj ydesdz dlstsejy MfsmMseMmlsokzjls
tcOL Hj dzflzdgtf @ HzO BBdzj ] BjkzSdj d MewL Odeder j I[sOB dzd
OesBOdzd2 Hted oMlsOaCj, wBdsodjdddd dd kHOdzj dedd doc

vO0Cdd3 tsBtcOL sz, ftosjCIlsdtetso Odzdj BOL HOdedz =
o ®BiMYyjuiddd < WWJCIsd alsiatAfidsz, tcd tg s oz@ dptetz B d 1 @ dac
Mftetsj Clsdtotso OdzdzOV detstcdBOdzd L s OdzdzOWY B OL O H Odzgdz’ n |
ftesdLotsHdIsj dz desfls! MmdMmisj 3" o yJ dztsds.

1 OC dz¥ g dzd §

]l HOdzdets?2 tcOBtslsdz B' dzd twOMmdBEsIlstej def@ tshmdatse dz' |
Hj destadgoylefdd o ftotsjCIlsdqteso Odzdd BOL HOdzdzr ». | Sted3O
ftetsyg M, 2O tc Qo dzj dedz’ 2 @ dzO Bt OdzdL Oyds ddaW tste 3O
gLBr ssydesisd d HEZBdzdttse OdzgdWw HOdzdz" =, B Mt j Y da
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5B OB BISEidd BN j Mise O dstedoddL Oydd, lsOCq’J ¢ O¢
gy dzt " jdedd BBl jBO AteOdedd3" = HOdzdze' = ( BJd MY J yd
oT Hjdzjdr COC Cdsyjorj WOSksE, fr]l]’tsfntSBfnlsalthq’J
mdMmis j .

[ dIsBHT dzts tc dgBdEfdL Oy daf € dss yow f jtcolzy dested3Odzr dzlz
dzstc 3O dz! dzze Wstedske (21 A), BT dzd twOmMmdsslstcl dz@ o Cts
HOdzdz' = & Gflsddi3Odz desdsz MsmissWw dzd & . [ 4 dzsted3dOdzd L Oy
d dzfls te z d3j dzls st Isd dgdls Q dz dizts fifistefts d 1B O H Odzdz" =, ftsL
Csdzduyd mMlsets Moawer j2 dBIYHE OBAEZJYORRBd d o998 jMmilsd dLu
ddsW sted3sOyd (.

) LOGCdzs yjdedd sy des Slsdki sdls+ , Ylsts detstedzO@dzd L C
tc ts dz ) ftotsj CIsdtetso Odzgdfdtf | g Pe OV H Odzdzy’ ~ts5f s FHBO Az dzlz ¢
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ftoesdLotsHdIsj dz' datsfyls . 1 tsdzd 3O dzd J smdetse dz" - i tcd day
fsLodzv jIs tOLtcOBBIsYyYdeOdz MtsL HOo Ols! LWW i SIlsdoe dz
mMf smse MmMise 2w  dzlz yh § dzd ® tcOB SIsT ts tocE dzdsis @ygiafz 3 d odO
fsdz L so Olsj dzj 2.
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Abstract

This article discussesaxious methods of removing oxygen from systems where the main
working medium is water. The classification of the main methods is given and their analysis is carried
out. The main advantages of each of them are revealed.

Keywords:degassing, water treatmedgaerator, softening plant, oxygen removal.
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Abstract
The article discusses the main types of positioning systems and the use of wireless data transmission
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Abstract

The article discusses the types and most common groups of failures that arisettauring
operation of automotive equipment. The main reasons for the occurrence of vehicle failures over time
are analyzed.

Keywords: factors, failures, performance, automotive equipment, operation, reliability.
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Abstract

The use of catalytic technologies plays an important role in most chemical processes related to
oil refining, the production of petrochemical prottuand organic synthesis. Any catalyst, regardless
of the field of application, has a precious metal in its composition. Platinum, palladium, rhodium and
iridium are used, the feature of which is the possibility of reuse in the production of petrochemicals
This article discusses ways to create catalysts for the petrochemical industry from industrial waste.
Keywords: fratalyst, petrochemical industry, rare earth metals, adsorbent, sorption, industrial
waste, hydrometallurgical cleaning.
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Abstract

This article defines automated enterprise management systems. Theotypatomated
enterprise management systems have been studied. It is said about the introduction of automated
enterprise management systems. The problems and limitations of automated enterprise management
systems are described.
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Abstract

uhis article analyzes the current state of the electronic document management systems market
in Russia. In particular, the analysis of the dynamics of market develgpteesiructural features, and
development trends is carried out.

Keywords: electronic document management systems, Russian EDMS market, electronic
document management systems market.

) fsmozj HdzdJ GEGHT esmMmd2mMEd2 tor desC (fmmdChligijidz +
4Cr) Bhdduyojkhy mMsoBdd d &§ d EkMss2yde'r ¢ tshlst
W OClster . I8 Cdzsdsds 1lss MmoweL Odes f OCIsdoe dz c
HEC b dZs s O o BcOdr §bkedduyds?2 o &Ofmlsd  sf
flpsj2 HjWlkjd dsflsd OSkdodsts dmMisd Lkjls Mmdflsjd
ftsorhjdedv oL teOydesfisd, MEttesMmisd oL OddBsHJ 2 Miso (
COujMmlsoO ftojHisMisOo dzj dzdw 1 B dzd Yoz & bkfmozze [ 1] .

[N JCBHAGE ©smMnNd2Med?2 ©f dtkd &0p. bk ls st ugd d
fjtcdoHtses MdzjHEjlk Gldkjlsdls: 2020 ctH, 5 dBcO
ftesdLotsHMIss dzO EZHOdMz dzgdz’ 2 My tsmtse Wk ydgesdzdtetso O«
[ d&zv tsftcjHjdjddY B j dse tots ifphdfify < tsHe @sdzdE ' jdz$ O talsT G
(tedmizdsS 1) [ 2]

70

60

50
4
3
2
1

2015 2016 2017 2018 2019 2020 2021 2022 2023

o

o

o

o

tdikdesS 1. [Bl jB tesMmd2MSses tr 2SO wCy f) 2015 {1



-48 faoseevaacd29 3RDY268021+t oR
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Abstract

The article is devied to the creation of a set of measures to prevent the illegal use of unmanned
aerial vehicles at the facilities of the main pipeline. It describes the main problems that are currently
relevant, and also shows which approaches can help solve them. Tdigheséatest technologies is
necessary for the development of the safety of the oil and gas industry. The results of the study show
that the use of an integrated protection system in the oil and gas industry can lead to a significant
reduction in the lest of danger from external influences.

Key words: unmanned aerial vehicle, oil trunk pipeline, protection, oil pumping station, oil,
gas, fuel and energy complex
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Abstract

This article discusses the particle swarm method (PSM), which is an effappveach to
solving optimization problems. Optimization plays an important role in solving various problems that
arise in science and technology. One of the most effective optimization methods is the numerical
particle swarm method (NPS), which is basedrmdeling the behavior of a particle swarm in the
solution search space. This method allows you to find optimal parameter values in optimization
problems with high accuracy and speed. The method is based on modeling the behavior of particles in
search of eliable solutions. The methodological foundations of FMFR, its operating principles and
practical application in various fields such as engineering, economics, biology and information
technology are considered.

Keywords: FMFR; technology optimization
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Abstract

Within the framework of this article, the main technologaspects of modern EDMS projects
on the Russian market are considered. The analysis of the main trends in the technological
development of the market and the features of the application of these technologies in practice in the
implementation of EDMS projexis carried out.

Keywords: SED, technological aspects of SED, Russian SED market.
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Abstract

uhis article deals with the issues of improving the procedure of production control at hazardous
production facilities. Carrying out produaticontrol allows to significantly improve the level of safety
at hazardous production facilities by increasing the quality of analysis of the results of complex
inspections, which is absolutely relevant. Both empirical and theoretical method of scientific
knowledge are used in the work.

Keywords: production control, hazardous production facility, industrial safety.
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©k

Gt dz

Iz o
¢
q

2. Nddeddz ¢. ¢. 1twsorh jdadd 4‘”‘”J<+‘Iscf9dzlsfr]lsq’ f zOdzd tetso Odzd W
d3r hdzj dzdets? B L s Offdesisd dz0 or MsCsftetsdL otsH dIsj dz' dzg' =
., 2006. 22 fy.

3. B ko jtapdfjadmfc s fsdtsyjddw © JjHdds2 MmMdmlsidi bkEftcOo dzj
SArtcOdzs?2 ISteZHO HdvW teeOdzdL Oyd2 s HBBryYj (fJjtejtcOBSISE
30 dzswpBtew 2017 G . - 520. URL: httpecﬂl‘nenrmd tBo6RkRBA
sBteOh jddw: 08.05.2023) .

Jedzjectso O . ¢., 1OMddzicO 1. ¢.
virddud Misy fjHds)yjdd] teimfjuljdd " fO0LOHR]ISES
ftsd3j "4 dzd d

djoitstissydz 2 cetsfkzH OteMmisoe j dadz

({ shinge OH Odz
doi: 10.18411tmio-06-2024-865

o dzdztsls Oydqw

dbolstster o MkOl! j oHdddBOsls f§tseBdi Bz tBj MY
ftesdLotsHMIse jdedetsdz i sd3i h jdedd o Mmstslse jlsMmiseadd M |
f OlcOd3j Istctso  ftoj Hdzsy j dz2O L O3 dzO@ Ctsdzo j C yd sdadets? iy
slstsfdzj dzgdj BBjMf judoOjls or ftsdzdgj dzadj EkMmdztse d2 ¢ tsd3h

sdzt yj o' j ipded)lster BJCtosS dzd B3OSO, L OB tsdzj 9 Odzc
Zzydmsts Gl djddi, Effdasedw SCStsi¥ stlsdatsmisd .

Abstract

The authors in the article raise the problem of ensuring the pararétee microclimate in
the production room in accordance with the requirements. To ensure the required parameters, the
replacement of convection heating with radiant heating is proposed. Radiant heating ensures the
fulfilment of comfort conditions.

Keywords: microclimate parameters, diseases, convection heating, radiant heating, comfort
conditions.
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ftcpZOH O Is o Isjyjdedy etHO dedL CdJ Isj BB jteOlzter Mt

t OmMhdstsiste d A3 MisOlsdmisd ¢ & L OB dz] 8 Odzd 2 H' n Ol
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vsOBd&dYyoO 1.
d4lsOIsdMmMisdC O L OplAsdr] 2O RPARBRBEOc @019

1 O0d i3 deso ( [ H. d 2019 2022 d 2021 d 2022 d
[ AJ v M. 453,9 465,0 382,5 593,8

[OGOHO&MS| v’ M. 1,4 1,9 1,6 1,2

VHJ dz/ dz 2 % 0,3 0,4 0,3 0,2

dtsMisQo dzj dets Oolststesdz s [ 2] .

1 OBzt HOJ Isfw  dzj L dzOydlsj dz detsy Mdedy Jdedj L OB s5dzj
GBH' , dzts ftesBdzj BO tMisOjIsmw. RMMdzj H sfp O ¢ Is if @'tcdte
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n twwH= B/ h+1,

¢ H Ji "] o d dzO UB%J“J@dW d3;
hio' MslsO fsHe j MO qow;m;z sls § sd&O, &.

n_ ttwH=20/3,5 +1 6, 7.

1 tod dzd d3©@Y W3ts &

JitejuHjdzjdedy 3OS MddBOdz! detsets tOMmMMmistswdzdw sils ¢
odzzlstej dzgdzedm (roedzg) Mmilsjdz (8, 9):

r &= h/4 = 3,5/ 4 = 0,85 d;

r _eodz= h/2 = 3,5/2 = 1,95 ds.

[ftjHjdzjdd] HAddd Hdscts GYHO §sltsdtydsy = 1§ C

Ll=A-2 Ar _-#zZA8085=28. 3 .

ltodded 3O &3 28 .

[ftoiHjdzjddj HAzdd fslsdsyds? §0dzgj dzd | (11):

z=L/50=28/50=0.56 . (11

CHJT sdzdyj Mlsoes  Odzj dzj 2 ©® BHdsdZ W HIE, sCtolz
Msstesdzlz. 1 twdded BOj d3 1. uUvSGEHO fts Wstedszdzj 12:

I=(L-z1) Ah) #1z1 )A3(, 58 / 1 =28 .
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H sBl JHddzW j Is or ydmdzdls j dz' dgr § Isj ndasdzsc d
dzj ClskzOdz dz" j§ mMdMmisj 3" Z{f tcOo dzj dzd v . [ By H
Olsq’Lquqs)laOdthHzllsjiﬁ]lsach tcsodzj 2 © GCdBjtWdlL
4 dz dzts o dzd B30 dzd § EHj dvjlshmw tcOL o dlIsds s
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Abstract

The article analyzes the processes of synthesis of control systems and the cybernetic approach,
compares their features and application in modern technology. The synthesis of the systenhenplies t
formation of the structure and parameters of the system, as well as ensuring its effective functioning
and evaluating the results. While the cypbysical approach combines computing technologies with
physical processes, creating intelligent contrsteays. The role of system analysis and automation in
synthesis, and the interaction of levels in cyberphysical systems are also discussed.

Special attention is paid to the development of modern technology in the direction of self
management through the uet intelligent software and hardware structures and the transition of
managerial functions to technology. Cyberphysical production systems integrate various aspects of
production and management in various industries, from industry to life support, ingpesficiency
and security in various aspects of society.

Keywords: synthesis technologies, systemslgsia, cyberphysical approach.
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sfejdjddi ofmjn 1 dzj di3j dzlstse, Cslster j MtsflsOo dzw & Is
MsteczC sktez. 10 {1 lssdd Y4 10 ftsjCisdtcso Odedw or
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Abstract

Modern development of weapons and milt equipment is characterized by its continuous
improvement. The constant complication of military equipment models raises a number of problems in
scientific methodology, technical design, production technology, testing and operation. One of the
main oness the problem of predicting failures during the operation of equipment, taking into account
the reliability indicators of these samples.

Keywords: failures, weapons and military equipment, reliability, failure prediction, measuring
instruments, maintaitity.
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Abstract

Microwave radiation is one of the manifestations of electromagnetic fields, which is promising
for usein various sectors of life. Microwave energy is also actively used in the petroleum industry. It
plays an important role in different technological processes, such as exploration, production,
processing, and transportation of hydrocarbons. Recently, wiaiceo radiation has become
increasingly relevant for the petroleum sector due to the complication of oil and gas sales.

The article discusses the main aspects of the use of microwave radiation in the petroleum
industry, the influence of microwave energyvamious processes associated with hydrocarbons.

Keywords: microwave energy, SHF radiation, hydrocarbon transportation, oil treatment,
rheological characteristics, oil viscosity.
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Abstract

Fiber optic technology has become an important component in communication and data
networks, and its application is continuously expanding into various types of substations. However,
this creates new challenges and opportunitiesoptimizing the efficiency of power systems. This
work is aimed at analyzing the use of fimgtic technologies in various types of substations, studying
the features and problems faced by designers and operators of such devices.
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Abstract

This article discusses quantitative risk assessment as a tool for improving the quality of
selection of protective measures fisiormation systems. The paper describes the main problems that
can be encountered in the process of developing a quantitative risk assessment, including lack of data,
high degree of uncertainty, and significant costs. Possible solutions to these piaglgmsposed,
such as the use of combined forecasting methods, automated tools, standardized approaches, system
of metrics and indicators, as well as training and development of employees. The implementation of
these measures will help organizations tereareliable system and ensure a high level of information
security.

Keywords: risks, information security, risk management, quantitative risk assessment,
protective measures, lack of data, forecasting methods.
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Abstract

The article examines the role of information systems in modern business, analyzing in detail
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Abstract

Shallow shells of double curvatuaee considered. The external transverse load acting on the
structure is evenly distributed and has a linear dependence on time. A geometrically nonlinear version
of the model taking into account transverse shifts is considered. The model is preseftedtasal
of the total deformation energy of the shell. The algorithm for studying the mathematical model is
based on the method of L.V. Kantorovich and the RufugéaFelberg numerical method oft
orders. The proposed algorithm was implemented inatiadytical computing environment Maple
2017. The applicability of the considered method for this class of tasks is shown.

Keywords: fpmputer modeling, shallow shells of double curvature, Rifgt-Felberg
method.
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¢ dzdztsls Oy q v

J HOdzdzts 2 tc ®PRdRtsSIgtc ] dzO MdMisj BO OolstsBOISdL tots:
1 dzj Sstetst dgj eedd, JJ4 MmMbtesjddj, ftoiddikkzhjimsead d o
Mo wL d, zO@ BOLJ Ctslsster n fMtsL HO8 Ismw Qo stsBOIsd L
L dzj Clstetst dzj toc  d .

sdzg yjor j yndidetsd:.dL Oydw, L dzj Clstetst dzj e Vv, ¢ tsdz
EftOo dzj dedj ! dzj oG sidMmlisj g2 .

Abstract

This paper examines the system of automated control and accounting of electricity, its
structure, advantages and disadvantages, and also provides anwowarviee communication
channels on the basis of which automated control and accounting systems for electricity are created.

Keywords: digitalization, electric power, control and accounting, automation, power system
management.
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1 JteJ HOYO 1 dzj Sstetst dzgjtecdd ¢ wslstejBdlsjdzg MmMtsf totso
odzdwels dzO jY COyd Mo ts.

1) ddikzh j flse O o dzj Htoj dzd ™ ©OMMd&Olstds Oj d5' -
Ldzy Clstetst dzj scd Isdyd MCdd  fmdeylsgdd” , ¢ dos v QO fny Issptshyflaild L
Ldzj Slotes! dgj b jlsduj MSs2 MmdMisjdr, LO Mujl B,

HdMY jlsyl M sE s Bdzts ¢ O, B3 dzd &z L Oy q v tcOL dzd Yy dzts G |
tcOyd sdzOdz detsjy ftsdz' L so Odzdd L dzj CIste®Y dzjStahd]ds jfpts
Oy sdzOd datsj (L StdsBydesj) dmytsd L so Odedj + dzj tec
ntcOdzi dzdwv dJde¥ ste 3Oy d d, sydWtetsa C O HOdzdz" = ; o sL 3t
1 dzj CIstetst dzgj e d d; fMsL HOdzd J djtOtern dygehe s Is dmg Mmis .
M) sOdd d { djCliedujneddd Mjkvdd; 8jnyjujdd
UdtejLr Mmils! Rdasjtedeils; MmdzdxJdzdd Isdrdedud MEdn Ctsce
Cdzlstetsdzr L O ftslstejBdzj dedj a3 4 dzj Slstetst dzj tee d ( .

gdMmisj BO ¢asvs (HR@BF S uidp® dﬁff]ldz@ls‘itSS i bsysd
sfsddidL Oydd EZyyIlsOG d 1 dzgj teesfsilstejBdzj dedW. [ HAZOSCT
Mo w L Odadzr | l ©OLtOBBISE 2, ddzls j ctcdtetseo Odzed j d3
1 Oftedd3j 6, d3tsdels Oy ff tetso tiskdeilsn B dsIs jHlEs tefsesudy  dd3 fts
sBter 90 fMmjlsd.

10 HOdzdzr 2 @ #disd3j dzls o MmdMmisi d3d dbesuvC MmEh jmise
fJtedHOYd HOdMzgdzr m. dtjHd dedm By dets o7 HJ dzd s+ B J M
dzdddW 3  dzj Clstetsy jtoj HOW. dsdyiHs 2Mmodad fldafi~d dIzf 5 fiptsm t
Cslsster j dgj sBrRBHd®BS kEZyd mist .

PLCdJGSMfftcj HMlsOadzwes Is M2 dOdetsdzjj tOMmYf tetsl
gdW stedsOydd o (ot j. 1 O0fteddzsite, o o¢ofglstedd, 1 t5dz
fjtcj HOYd H OdzdzOBz ez’ Hdzfs]gfﬁlmz; BRE Ekyj WPCEC sfhizfsjshly g dzw j
9 ANddzdzwdzHdd d | J ed3OdAGSM. zOdBB5dzj J s zdzvtcj dz
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f
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s dzj dz@ M Efmbtes2Misotsds Metsttdi §d §§ &P
jddw 0,4 ¢C1. 10IsjdB3 dqd¥ stedzOydw t fslste]
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ITokazaTens 3navenne

PaGouast yacToTa Nepe/1adH JaHHBIX 30-90 xI'x
CriocoOB1 MOTYIAITHH ROBO, DBPSK, DQPSK, DSPSK
CKOpOCTS Ilepe/aul JaHHbIX 10 4045 xKduT/C
IlokasaTens 3Hauenme
KommaecTBo YCTPOHCTB, MOAAePKHBAEMbIX OIHIM KOOPIHHATOPOM Jlo 1000 yetpoficTB
[Mndpoanne AES-128

t I MElzsCmOEOCIsjtedMisdC O COROEO feawLd PLC G3

rdzv  fsflstetsj dz2dv ¢d¢uvsuvl d&O LoRaWAN (tedfm. 5)
mdlsd: Mudbbuyds JijtejHOjIls dJdWtstedzOyds dzO BOL B9 Iz®
HOdzdz" | HJtjHOs IsMw yjtojL R difstg tedidydst ndg@s fiffjnls j 5 Hst@ O Bf
L Istsets dqdaW stedZOyYydvy wslstsBtcOy OjIsfmw o HdMf jlsyjtemMs sd3
t smMmdd Hij2Meaksls dzgj MEBd S5 Y j tcOS"gHw! L86RBA"WA N
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vjdjSsd” d "LarTech". utOsdlstds dk? moOHE' sy @Gl
[ H dzts qL sfhdzsoder & ftej qBkh jflse HOdds2 mdmlsj dr L ¢
¢ &) . jMBslseY dz0 Ists, ylsts M ke jddyjddjd ] SHE

m@dMOB*mW, fdtejHOYO HDOdfz &j q e jdaz' ] dizdZj € lisfy 1OAs 2dn ls ¢
CO¢C Hdzw MlsOBddz' des?2 f jtoj HOWP PBdiisE tind3O Y@ Hi ts fifitsls
o MsC kr Oolbtdsddsmls! , ybkt foLreotdvjls BJ M Jydoe
sHdddB ftojddBzh jMisosds oo B Y WeigMis: o B PE tcd tots o O da
ftosctcOigdzdz" § SR dzd € Mmr .

ITokazaTesb 3HaveHne
JlambHOCTE CBA3H JTo 10 KM B CeIbCKOH MeCTHOCTH
YacTOTHEIH THAIA30H 864— 870 MI'n
KonmuyecTBo 4acTOTHEIX KaHALOB 8, mupuHa kagana 125 kl'n
Tlokazarens 3HaYeHHe
MoIMHOCTE MepeiaTuNKa CUeTIHKA 25 MBT
MonmocTs HepeaaTdnka 6a30B0il cTaHIHH o 100 MBT
CKOpOCTS TIepeiaql JaHHBIX 300- 5120 dout/c
[T poBanie AES-128

t dMkdsS 2. mOwOClkjtedmisdSd COdZO®O MmewLd Lo
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Abstract
Facility operation safety standards according to GOST 227611 4 ARel i abi l
constructions and foundations. Gener al princi

and lurch. The facilities considered ihis paper belong to the first class of responsibility. The
increased loads on their pile box foundations reaching the values of average pressures up to Plimt =
680 KPa result in settlements and lurches exceeding the maximum tolerances. The direction of the
|l urches during the facilities erection varies
of timely technical and technological measures taken during their construction.

Keywords: differential settlement, lurch, vertical settlementstingstes of foundation
deformation.
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Abstract

Along with other advanced geotechnical methods of underground space development, the
dischargepulse technology is one of tifiegndamental ones in the field of bored injection piles (DPT
technology)d micropiles arrangement, as well as in construction transformation of the properties of
foundation soils with poor physical and mechanical characteristics. At the same time gssentiall
differing from other ways of buildings and constructions underground part development, the
geotechnical method of DPT has a number of advantages, such as, 1) increased specific dynamic
capacity, 2) constructability of bored injection piles in all engingeand geological conditions, 3)
availability of geotechnical works in confined conditions. Being a basic structure for the development
of new technologies, it has a large potential for scientific research with the purposes of its
implementation in modarunderground engineering.

Keywords: geotechnical method, dischasgelse technology DPT, micropiles, auger placed
pressurenjected concrete pile, casing pipe.
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Abstract

Related to ensuring the live activity of the inhabitants, the issue of preventing water logging of
plains is an important challenge for national economy. Seasonal floodflaghdfloods cause
enormous damage to regions exposed to these disasters. Water logging results in emergency situations
in buildings and structures, often leading to accidents. It destroys crops and spreads viral diseases.
Road and railroad bodies get reth The resulting landslide processes lead to the destruction of bridge
abutments and eventually to the destruction of the structures themselves. The paper presents a possible
option for preventing river flowages by means of a geotechnical method.

Keywords: DPT bored injection pile, sedoncrete pile, Jet technology, seasonal flood, flash
flood, bearing capacity.
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HtsCtsdzsce 1 . o.
vjodedyujMSoOw vyjdzj csecOL desfls! d { Csdesdsdyj S O
{{L 13IAn cnaftuay
ALl Ju 1 [ ¢cykzoohmCd?2 dEtMmikzHOtmise j dzdzr 2 k& dzd

(t sMfesi)NoL’
doi: 10.18411tnio-06-2024877

$ dzdztsls Oy d w
dlstesdlsj dz2 MsofipsstclzQedif 2 d O I1SOC Y | 9L O JHJdd J

ZOff ed d3j to, delzdzj @ s?2 yYOfmlsd ddzd COLECOMO d Is. H. {t

Clss o"Btstc dzOdBtsdzj j islgFdifody']jdgs s yg Qg dn@dzle @ O L dzts «

LWWjCIlsdo dztsae 5. [ G5 dzf s Hlsjtedsdftds?) dzy@fgsbd HEMIsdeOjls 1°

Mssdd@sMmisd tsBi jCIsO. 1 itz o Btstc dzgOdBtsdzj j S

ftcj sBdZOH OB h 8 tetsdz? o dzOH jy des?2 1 CMf zEOIsOYdd L HC
sdzs yjor j dndgsleddw  fMlstsd itsihls! fd B 4 Mis Ytz ls

dd3f zdz? MdzOW Isj mdesdzse v, dzj Mkh Ov MY tsmtse dztsmis! , B L
Abstract

The construction of buildings and structures, as well as the erection of individual phases, such
as the zeraycle part or the frame, etc., is carried out according tadenguprinciple. This is about the
choice of the most optimal option that is technically feasible andetfestive. The share of
Substructure construction reaches 15020% of t
selection of the most cesfficient type of pile foundation plays a predominant role in the reliable
operation of the building.

Keywords: estimated cost, prime cost, bored pile, dischargse technology, bearing
capacity, bored injection pile.

uts9 toj d3d dzdzr § Cedf ' s Isjtods j B stsH -V 2z dzic@dgjudzlls 'O
Metstezy jdzdjé fLotsdw jls ditsH j dzdtetsea Ols! ¢ jtslsjnmdad ygf
otej v o dOdZduyudd GjBlsjrdduyimédn BtcOdddL Oyd2 dd
56 to s Bdr s Y dzts Mils W o3q . RMfsdz! L soOdedd MY JjydodzdL d
ftesistste 9 tWihjdedd otsLdzedCM dn mMzsy dz" = G j sIsj n dz
sO¢ d o tjCtdmlstezCydd. 1ted {Issdd Htsdyder B'" I k£
sddzd S d BJiLBYfOMdesmisd HftesdLotsHMlsa O ¢ jlsjndddyd MS

J ftcOCIsd ¢ j GiBIsjrddyd MEtsEts fMstetsdIsj dz' Milse O
L O dzzB dzj dedzr 5 C tsdelstezS ydw dzd woeo dzw s Isfpqvw B Rztetsar j
24.13330.2021 cu9o02d MtoSEEROBHIRY O tsdaf dsisi Is gy S he
Mo ®2 Btsdz hdr HJOMRj stctso . [ d&zv dzs Btsets Isd§f-O Bzt
CisksecdyuimsSdr d cdHetejsdscdyiMSdr bkfdsse d?2
dLeslstso dzj dad W (s Blkztotsor | LMPPQ@dsts® GlipdddsnB sAstcl
fsdistsh v ¢ ftetsatsHdzr = hdzj Ctse ( SFA) , M fsRsh 8 ddz
d Is. H. 1 51 IscdEsdeeaid s A Uy € ts o' BBt IsdfO Mo ©2 |
ftedj dsdzj 3" di3d tB" jHEBMiskZf d" BJCtedlsj ted W B3 .

[Mdeso dz" P EHA B, s Ctslsste’r &3 sSlsBdtcOjIsmw Isdf
ZOSC sdzCtej sdetsas tsBi jSIsj, WwWodwsIsfqw: 1) dgj Mihiow My
oL Btsy dats fiyls ¢ sjrdsdztcecdd d cjtlsjrndduy MEB2 e C
ddzy j dag fptats] yJ MCdr EfmMdzsedwrn, O OS] o Mmisj Mmdzj dzd
ftesdLotsHdIsj dz2 desfls! Ekfmlstets2fMmisea © BEktesear 7 Mo 02 .

[Hdd 3 dL shdsetstf sdzocOs hdrn Ctedlsjtedjo HdAY orf
dzj mMkh Ov MM dshis: Fd, ttfittjHpdididl ( {skEkjctsho tf
41 24.13330.2021 cuo02dy j WhkdzHOdj dzlsr &.

Fd =ac(ocRR A + uB(acffi hi)), (1)
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GHJ T 9B WWdydjdzs Emdztsead?2 ttOBTtSIST Mo Od &8 ctolzc
tcOMmMyd bdetsjy Msf esisd o dzj ded jdi3 dne Odfls O S ©OH ( dedipf dgPdz , ¢ f de
7.2 4l 24 . 1B8a&6h P11l ;s ftcOdedV fjod2Q@tc dgp@z" @ to W dilde,d «
fsfdted ydzgse s M Ujtaddiyy isaadsd, ndsd e hdzstlz] dzdejz dais © s
BsCtotc? o jtondesMmisd digaoQdis j ¢ W& (18 /2423108 MR dZ 0 2
Mzsw Gctkds©O, MsftedC OMOE " jetsmwyw ME BISKENSH R dilds olF fip
tcOB BIsT Ctozdzls O Mmistslse jlsMmilse j dzdzts f tsH dzd 3 ded o5 € ts &
Zydlsr o0 " dj oddwddj nNEEhsHOY] dtzpPipyy sips0t Mt
d fteddd O 3" § (B I[IsOBdz 7.6 wli C2=M . WIN33yY3d0j.dals0 2 A iy
tcOBtSls' fYtsH ddydedds Ssdzytsds Mo O Mse dzOMdes . 7. 26¢€

r dzv MtcOo dzdlsj dz' dzr » tOMyd Isse dzd y 4 tdQ@ figfipdstiss telzj diz
it tc O eqtelyf Hzdds ) dats 2 Isj mndztsdztse d d (St wv) BJlL i tots d3
ftosdsy Y zlstsydz" &3 kM e ded W d3d , BktetsdzOB d o dz" | fme O(d
sjtew jd3r ds dzOC tsdzj yded S sz, BLktetsdzOBdoder j Mo Od M dfiy
hdzjs® (SFA), O OS] BERttsdzOBdods j Mo Od, or f tsdzdg

[ dzv CO)yHBGEB IsdfO BRzteseo' a Mo O2 Htsdzy J dz BT Is.
ftesj CIsdieso Odedw [ 1] ftjHY csdzOc O h d R tfiyddg dzg@v h tfzdzts @
T Cstetgjicislds CO BOLBoatsets s ClsOe. IBrydzts o GCOyy4 f
Eyomlsss Mo O2 dtsects ff tsdzw o Cdzs yj dedzsets o MtsMmilsOo
dLBJOdzedj HBYtsdzdedlsj dz' dgf » L OLKLOI. { JLiEzdz SOIsT C
fos] Solofise(y § sSHL Jd@Bde" » MBSz j dd?2 M feddd dj dzd j &3

1 4d Meh Ow M shse des s fhe O2, dLetslsOo d&zd o O 3" =

Isjmdsdzse dW d3, sftejHjdwjlmw COC MEBBO o j dzd yd dz
ftseo jten dzsis(. 1 simdzdzd d&gded yi B R f OsPREgsse Mo O
BsC o2 f tso j ton dztsdnilsts(dets odd udi dpf jd2j e dasOtc OC Isj tod Misd &
Mo O} (teOfr]qusdzf: Msfteslsdodzj dzd?2 ctolkzdagls O fsH  Wists?

dlzh jiise jdedesy s N jdedj Hiififisafcj@) sy & i dpddisifl)
ftej HMsQoadzw jIs MBts?2 Cdhmtezydr dL d MEsd Cdn
o fsdzdgV j smw  dz0 G WwWlisy Mo ©Od ke j dzdyde Ow jj f dztsh (
tcOBBIsOs s COC HBY{ tsdzdzd alsj dz' dz" | tlftadAaizls s 0O {f dejdfn 2 fOfvtc
Lisd ds3d tf sus@sdfiddz! datz® o h j dzgj MEh j2 M dshisd 1 Is
BsC o 52 fseojtrndesflsd Mo OCJ. l1tcOCIsdSC O dLeBlsBo dz
LU WjSisdoadetsfils: . 1 J MEM{OQY fifn §f Hsofnass“dasidisd 6 findztO@ds® o r N j
Z Mo O, or ftsdzdzj dzdz" = BJL EZhdtcj ded?2 .

Il COyjfmbej fHtoddjtcO® dadyj HtedoejH, jds fMtc Qo dzd Is
Bztesddsd j ¢ yd-Spedes flgpd Qe j dedets?2 ¢ wists?2 d Heobkdw Ekh
Bztetsd dzd j € ydistdaszts® j o Dffef@ j PO Mo O Jd3jsls HJOWB)
dLcetslstso dzj dz 9 BHddr d Ijnma Y4 Ctozdzlssor n kMmdzs
MzedzddeCd M fsCOLOIjdzjd shEbugtipscd MLIE 6, 6, 3t
B &Cdj fimed fMtejnrdy? fdzslsdashlsg.

1 J Mh O st dasfls! BB dd jBSyud Skidastdj digfeQd toOf
Wsttdkdj (1), mMtMsOs dd®t #d( ErRU, 1VPL Ly, §tdevs ) off
Ehdtojddvdd fted wOMmyjljy s k2 yj Wsttzdz sdO t
COMyj§BgHitE o tedm. 1 d 2. (. 1*). 1 JjltkzHdss
MsLHOdzdd E"M dtoj dd?2 o HOddsHB Mdakzyoj ke j dzdyd zofm!
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Abstract

Dischargepulse technology of boredjection piles arrangement unfolds a new direction in
geotechnical construction. Its specific qualities make it an original one. In comparison with other
technologies, it allows production of borégection piles with increased lodmkaring capacity. The
originality of this technology lies in the use of sucyerent generators to create an electrohydraulic
effect in a drilled well, filled with finegrained oncrete. The technology of bored piles arrangement
using a surgeurrent generator contributes to reliability and electrical safety by reducing the operating
voltage. When forming a higbnergy pulse, conditions are created under which a shock wave is
formed and developed in the form of an electrohydraulic effect in the medium -gféimed concrete
on the ground of the bored well walls.

Keywords: capacitor bank, operating voltage, high voltage pulsemnolctance coaxial cable,
step voltage, SCG, borede, discharggulse technology (DPT), multiple extensions.
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Abstract

The article considers the relevance of degassing in water supplyeatidg systems. The
design of the membrane expansion tank is given and the degassing process during compensation of
liquid expansion due to pressure drop is considered. A method for increasing the intensity of gas
removal by installing an additional purngpgiven.

Keywords: membrane expansion tank, degassing, corrosion, water supply, heating.
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Abstract

Thisarticle discusses the possibility of introducing an outdoor temperature sensor into a heating
control system to increase energy efficiency and efficiency. The calculation of savings in thermal
energy consumption based on temperature changes during thesdagen made.

Keywords: temperature sensor, efficiency, energy saving, heating system, temperature
difference.
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Abstract

The revival of the domestic automotive industry directly depends on the development of
factories that produce all the necessary components on their own platforms. The Ministry of Industry
and Trade is considering the possibility of applying a certain minifeueh of localization (estimated
in points) for vehicles manufactured under special investment contracts. At the same time, the
production of bodies is estimated to be the most expensive.

Keywords: car production, localization, special investment contastbody.
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Abstract

The article discusses the main points of creating animations in the Blender piofam
setting up keyframes to performing visualization and saving a video file.

Keywords: @imation, modeling, Blender, keyframesndering, video file.
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Abstract

The article discugs the features of the construction of bent panels of the B&sisniture
Maker program, their capabilities and application in creating panels of unusual shapes and designer
pieces of furniture using the example of creating a coffee table model.

Keywords: Basisi Designeii Furniture maker, design, modeling, curved panels, coffee table.
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Abstract

The article discusses the features of constructing prafilesed dimensional extrusion bodies
along a rectilinear trajectory with a given cross section in the B&aisniture Maker program. The
possibilities of profes in the construction of furniture are also reflected on the example of creating a
frame door.

Keywords: basis Designer Furniture maker, modeling, profile, extrusion body, cross section,
frame door.
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JBtejLOIY 1 dzj a3 dgls' HB GctOdzdyr . 17 ff sdzdgV § d3 O dzO dzts «
ftotsW ddzw .
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f OwOdzdzj dzj fJf jHO. [BjLOjd dzdh tgisj dzdv v Odzv j &5 o M ¢

|
| Ceuetwe npoduns 3 dpparMenTa
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{dfzdsC 8. 1 odsoddO COBSY®RS?2 . Hojted d §shsEsjc

] fOL efmlOoadd MisjCdzs Istsdzh ddzas?2 5. & 1 sdgtsh -
slsiiskf Mt ofMmjn Mbtsttd s 1K&B J ' BdeOj B ¥issdls
cOBOtdlsses 5 g' Mislsid dfO hoddteid dinf jtcd Hd (o toj > ddd
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qagd ded [ . 1. [ 5Bt
(t shidY Qdeg j dz' !
doi: 10.18411rnio-06-2024-885

$ dzdzetsIs Oy d W

]l MmlOls! j tcOftffipdg@ls hdho A fieOB s5IsCd d fMtsL HOdzd W
fsHOYd Hjtej oWdade = L OGtslsso € ) Mistcse Odz! dg" 2 1
ftejHMISOodzj 20 3D dBsHjd bkistts2fmlse O, sfdMmoOdy
MeLHOdY &BirOddte@G@OSEr ftcddydy Jcets

szt ydiorj HndssdMmlsots OolstsdiBOIsdyd MEts?2 §sHOYd |
Mistese Odz dzr 2 MlsOdzets§, BsHjtedzdL Oydw tBtStclzH tso Odzd ™
ftosjCIls, 3D dsHjdz, ftsyj mMmr OoaltsdkBOdL Oydd.

Abstract

The article discusses the praeed developing and creating a device for automatically feeding
wooden blanks into a fowgided planing machine. In particular, a 3D model of the device is presented,
the main types of work performed in the process of creating the mechanism and thée pfnitsp
operation are described.

Keywords: @Qutomatic billet feeding device, fogided planer, equipment modernization,
control unit, wooden billet, project, 3model, automation processes.
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Ctotsdgh Isj2dz" Ctojffdzjdedvw HOLydqétseo dOZdydw L OcBlste
fsHOyYd. stdhlsj2dyr dBodsdtokze sy dzO0 C Ot sC k2.

RfA SHW gL tc Oy tistodz] bz o 3ts H dzW d3d dzd B3O dz' dzts G
ftosdLotHdlMY tjekzdzdtcsa C O HOILYdC O Ctdzj ydetsegts ff s
sBtcOfsthtpls zf Olsj dz! desets ff jtod GBI M jdedw hIssC O yddzd dzH t
fdzj o BsstcOMYytej Hy dzdlsj dzt . dzQ sdzB@Pdzjfjtetsd L 6 5B & iy dedz" J
Ctejfdzj dedv, dmMitsd Lkvw fjHkzfmdskejdd j L OosHEE
B dzls Oy O. 1 dzj o BsteOMf toj H j dzd Is j dz d i dzi & c3syd dzd
(stezetsftesosHO®R] ) JIm 8*6 k) .
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t OBBISO s dz2OMmlstets2Cj L OCdz yojlsmw o dzOMmistets?2 €
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BOcOLddz] Hts LOEBItsaCd o dOSBYdIsjdzj d&OcOL ddz0,
HOIsydSétsos d&O cddzr L §j yYydazddHttO d HOIyYyds O dzOdzd ydw
1 ¢ iz Ols Opcprzv g fistyw j fif sdzi Jcet dMfr sOdzedw o Efdztse
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tcOMmY tsdztsy j dzdzlz © d4ote Odediatzf ? di- & &O@tcj IsC O, fjtej d5j M O
Fodzj COjIs LO Mtets? BHdkE dL L Octkzyjdedzr 7 o ¢ di3O¢
HjtcjostsBtcOBOIsr 9 08 h d2 MisOdats ¢ ; ftesyj MM folststow,
ZOdzd ydw L Octslssotst o BOcGOL ddzj .

l jMm: yyfefips tcOBSIsT EmMstets2 Misoa © Ctdlstetsdzdteclz j Ismw
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HOIyd s dztsyejOdgdz’ = dz0  dzj o dssyddzddgH ey, M f sdsh ¢
f steh dgv .
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 Offdssiste) dz Sz ujorj IsjrRdasdscduj M s i) dady

mdMmisy BOB]. [MtsBtsy oded BOdedd EzHJ dzj dgts o dzdWdzd®

fmd Mmis j d3r SaaS dO bkdazzyh jddj WEdz$¢ ydf=astg mEsplsd af

syjdzj dz tedmSd, MowLOdede' § M BJLBYOMdzsMIs! & H Odads
sdzg Yy orj SoaBpdzObW stodyr |, QolssdizkOIsdL Oyd v, 3O MmN

fmMitcodmr , BJLBYOMdetsMmils: , dqdelsj ctcOydw, W ddzOdzmtse Ow
Abstract

This article explores the approaches to automating infrastructure management processes
throgh SaaS platforms, identifying their efficiency and security. It includes an analysis of key
technological solutions and compares SaaS with traditional systems. Special attention is given to the
impact of integrating artificial intelligence into SaaS systeon improving functionality and
operational efficiency of business processes, as well as assessing risks associated with data security an
change management.

Keywords: SaaS platforms, automation, scalability, cloud services, security, integration,
finandal model, change management.
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Abstract

Fires are one of the mastrious security threats in Russia. Every year they lead to the death of
people, destruction of property and cause significant damage to the country's economy. Therefore, it is
important to study the statistics of fires in order to understand the caudesrafccurrence and
develop effective measures to prevent them.

Keywords: fires, deaths, injuries, statistics, accounting.
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Abstract

This article considers the possibility of using alternative energy sources, such as a photoelectric
converter and a thermoelectric generator for autonomous power supply of the barn lighting system. To
this end, he characteristics of the various thermoelectric modules will be examined to determine the
best thermoelectric module and the specifications of the solar transducer will be considered.

Keywords: tdotoelectric converter, thermoelectric generator, temperatifference, light,
poultry house, lighting, alternative energy source, autonomous power supply.
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Abstract

The article considers the need to create an integrated quality management system at the
Technologiistroyservice LLC enterprise

Keywords: the quality management system, process approach, environment, quality
management, production improvement, &ing
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Abstract

The relationship between total quality management, product quality and corporate
performanceProduct quality is a key factor for a company's success in the market, and total quality
management ensures process efficiency and continuous product improvement. Corporate performance,
in turn, reflects the extent to which a company achieves its stragjegis and meets customer needs.
All three aspects are interconnected and influence each other, creating the basis for sustainable
development and competitiveness of the company.

Keywords: quality management, product quality, corporate performance, CygusTess,
key factors, market, process efficiency, continuous improvement, strategic goals, needs satisfaction,
competitiveness, sustainable development.
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Abstract
This paper considers an ORB image feature point descriptor which is leveraged by modern
visual odometry methods for re@aine autonomous mobile robot control. This paper proposes three
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modifications for the ORB descriptor algorithm in the way of majorigradiirection calculation in
order to reduce the total computation amount. Experiments proved the modified algorithm to provide
reasonable accuracy.

Keywords: digital image, image feature points, ORB descriptor, FAST detector, feature point

descriptorrpeat abi |l ity, Mi kolajczykds test.
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Abstract

The article discusses various types of controlkmsgl their technical characteristics. The
relevance of the work lies in the widespread use of automated control systems and the urgent need to
identify high-quality domestic equipment.

Keywords: tdpe ball mill, programmable logic controller, comparativealgsis, technical
characteristics, interface, advantages, protocol.
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Abstract

The article discusses an automated systemwébigrinding of raw materials in a pipe ball mill.
The basic composition of the system is described, as well as the advantages of this system. The
relevance of the work lies in optimizing production processes and increasing system performance by
automatingt.

Keywords: Qitomation, mill, process, management, control, system, monitoring.
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Abstract

The article discusses a wet grinding tube ball mill. The design of the installation, the principle
of operation and the advantages of its use in contrast to dry grinding are described. The relevance of
the work lies in the context of technological development, economic efficiency, environmental aspects,
education, scientific research and industrial trends.

Keywords: wet grinding tube ball mill, design, operating principle, environmental friendliness,
product quality, advantages, liquid environment.
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Abstract

The main parameters and modes of operatiothe dosing system are determined. The
methodology and sequence of parameter determination are substantiated.

Keywords: engineering calculation, parameters, modes, dosing system, seeder with centralized
seeding.
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Abstract

In the presented work, a set of measures was developed and technical solutions were proposed
to create a control system for the process eparation and oligomerization of dicyclopentadiene,
which made it possible to bring the safety level into compliance with regulatory requirements and
improve the quality of automatic control of an existing technological facility.

Keywords: fpntrol objectadjustable parameters, automatic control system.
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The preparation and oligomerization unit of dicyclopentadiene (DCPD) is part of the polymer
proppant production. The invention of polymer proppants belongs to the technology of oil and gas
extraction using materials from high molecular weight compoumatsely polymeric materials with
increased requirements for physioechanical properties. With the use of these -bigéngth
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polymeric granules, obtained by the suspension polymerization method of dicyclopentadiene, intended
for use as a proppant, sigodintly increases the oil and gas extraction by the method of hydraulic
fracturing. The development of automated control systems for technological processes based on
modern microprocessor automation tools allows for a significant increase in responswehiast
tolerance, as well as ensuring the safety and accuracy of the ongoing production process.
The main apparatus in this process is the oligomerization reactor item 151/1. In the first stage
of the process, the metathesis polymerization reactioDnGPD takes place in the presence of a
ruthenium catalyst.
The technological process of obtaining oligomerized DCPD consists of:
- Reception and preparation of raw materials
- Cleaning and preparation of DCPD
DCPD comes in metal barrels. It is fediie production by a barrel pump item 163 from the
barrel, preheated. To purify the commercial DCPD from impurities of catalytic poisons and to obtain
monomer, a filter item 164 filled with aluminum oxide is used, depending on the amount of filtered
DCPD.A grid is additionally laid on the bottom of the filter, on it a package consisting of two layers of
calico fabric, between which are two layers of filtered paper. After filling the surface of the filter with
aluminum oxide, it is leveled and compactedhwittrogen. Before feeding DCPD, the entire system
(filter item 164, oligomerization reactor item 151/1) is purged with nitrogen. The reactor item 151/1 is
heated and the temperature rises from the beginning to the end of the filtration. Upon completion of
purging, the filter item 164 is heated and thermostated at this temperature. The temperature is
controlled by supplying steam to the jacket of the filter item 164. After thermostating, the filter item
164 is loaded with barrel pump item 163. The tempezathi the adsorption layer in the filter is
maintained throughout the filtration process to prevent the crystallization of DCPD. During the
filtration process, a stirrer is activated in reactor item 151/1. The filtered DCPD is collected in reactor
item 1511, where it is stored under nitrogen. To prevent pipeline blockage between filter item 164 and
reactor item 151/1, pipeline heating with a steam tracer is provided. After the DCPD filtration is
completed, the remaining DCPD residue in reactor item 15Xfdshed out with nitrogen. Aluminum
oxide is extracted from filter item 164 and sent for disposal, after which the filter is refilled with fresh
adsorbent. The control of pumps at positions 163, 165, as well as the stirrer in reactor item 151/1, is
redued to switching on and off.
Preparation of DCPD (partial thermo-activated oligomerization)
The filtered DCPD collected in reactor item 151/1 undergoes thermal oligomerization.
Reactor item 151/1 is equipped with a coil, jacket, and stirreactr item 151/1 is purged with
nitrogen. DCPD is heated in reactor item 151/1 by supplying steam and steam to the reactor jacket.
When the set temperature is reached, the nitrogen pressure is maintained at the specified level. The
temperature of the steasupplied to the reactor jacket at the beginning of the oligomerization process
should constantly increase to a certain value. After the temperature of the reaction mass reaches the
specified values, cooling with the coil of reactor item 151/1 is actlyatieile nitrogen pressure is also
maintained throughout the entire cooling process. The oligomerized DCPD is forcibly cooled and aged.
Then, the oligomerized DCPD is drained into tank 160/1, where it is naturally cooled and stored under
a nitrogen cushiofor one week before being transferred to tank item 160/2 using centrifugal pump
item 165. Oligomerized DCPD in tanks item 160/1,2 is stored for no more than 2 weeks. After aging,
the oligomerized DCPD from storage tank item 160/2 is pumped into measurknitgem 176.

Research objective.

To effectively operate technological processes, it is hecessary to correctly define the tasks
of automation. An important step in this process is the analysis of the main components of the control
system such as disturbance and control sources [1]. By analyzing the technological process as a
control object, the structure of the control system can be determined, i.e., selecting the optimal ways to
influence the object to achieve the necessary changjes aontrolled parameters.

Analysis of the technological process as a control object.
The control object is an object or section of a technological line whose control achieves the
required result. The main apparat@sp, the main control object ithe process of preparation and
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oligomerization of DCPD is the oligomerization reactor item 151/1, where the solution of oligomerized
DCPD is prepared.
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Figure 1. Technological Control Object

The solution of analysis tasks involves a compligtscription of the existing influences in the
system (Figure 2) for subsequent derivation of transformaticegularities, according to which input
influences are transformed into reactions.

. Transformation .
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Figure 2. Desdption of the Coordinate System.

X - controlaction; Z- disturbance; f uncontrolled disturbance;-qcontrolled disturbance; S
transformations; ¥ controlled coordinates

The control action X is set by a human or generated by a control device. Control actions
include those quantities whosalwes can be varied during the control process.

Disturbances Z are independent of the control system. They can arise both outside the system
external disturbances, resulting from changes in input parameters, some output parameters, and
parameters of thenvironment, as well as inside internal disturbances.

When determining the normal technological mode, key parameters are defined that need to be
maintained at a certain level, and ranges of values are specified within which changes in these
parametrs do not cause serious disruptions in the operation of the technological process.
Technological process control involves maintaining parameters at a level corresponding to the normal
technological mode [2].
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Figure 3 shows the structural diagram dluences affecting the process occurring in reactor
oligomerization 151.1.

Recvyeled water consumption

1 . Temperature in the
Consumption BOT 151/1 oligomerization reactor

-

W
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Figure 3. Informational Scheme of the Control Object

In real conditions, when various external factors affect the object, the dynamic mode of
operation of the object becomesaali [3]. Analysis of the technological process as a control object
helps to determine how to influence its parameters to achieve optimal control [4]. Thus, the choice of
the control system structure is aimed at determining the appropriate methodlatinggach state
parameter. This reactor is equipped with a cooling jacket, coil, and stirrer. The considered
technological process is periodic.

Based on the goal of operation, the main state variables are the temperature of DCPD in the
oligomerization ractor, as well as the temperatures of: cooling water, steam, and vapor. Among the
input variables affecting the state of the technological process, the flow rate of cooling water, the flow
rate of steam, and the flow rate of vapor are distinguished. F3gsinews the structural diagram of
significant factors affecting the process occurring in the oligomerization reactor of DCPD item 151/1.
The priority control action is considered to be the maintenance of the temperature regime in the
oligomerization reacr item 151/1 at the specified values, which is achieved through three
components: the flow rate of steam through the regulating valve, the flow rate of vapor through the cut
off valve, and the flow rate of cooling water through theaftivalve.

Research Results.

Conducting an analysis of the technological process as a control object revealed the need to
control and regulate multiple parameters [5]. For the automation of production, it is proposed to apply
a threelevel automated process canitsystem (APCS), which will ensure the optimal operation of the
process without the need for constant presence of personnel in order to achieve maximum efficiency.
The APCS will address the following tasks:

1. Process parameter monitoring: automatic contfoltemperature, pressure, raw
material and reagent flow rates, as well as product composition.

2. Parameter regulation using highecision sensors, valves, and actuators to optimize
the process and ensure stable production output.

3. Diagnostics and prevention of emergency situations using automatic diagnostic
systems for rapid problem detection and prevention of emergencies.

For the automation of the oligomerization reactor, the system should:

1. Control and manage the process, inclgdimonitoring parameters such as
temperature, pressure, raw material and product flow rates, as well as the liquid level
in the reactor.

2.  Monitor the condition of equipment, including the operation of pumps, valves,
sensors, and other system elements.

3.  Ensureprocess safety through parameter control and automatic system shutdown in
case of emergency situations.
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Overall, the APCS should meet requirements for accuracy and reliability of process
parameter control, rapid response to changes and emergamseBjendliness for personnel,
scalability, data protection and confidentiality, availability of backup power and emergency shutdown,
as well as safety and environmental standards, ensuring high efficiency and reliability of the production
process.

Conclusion.

The presented work has developed a complex of measures and proposed technical solutions
for creating a control system for the oligomerization of dicyclopentadiene, which has allowed to bring
the level of safety in line with regulatory requirents and improve the quality of automatic control of
the existing technological object.
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Abstract

This article examined the influence of temperature changes during the preparbgenwbrt,
and identified methods for regulating the technological object. The presented automatic system will
allow to control and maintain the required temperature in the boiler in real time, which will provide
optimal conditions for mashing.

Keywords: @Qitomation of mash boiler work, temperature control, influence of temperature on
the process, analysis, control.
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Introduction. The beer production process includes several significant stages. One of the main
stages of preparing beer wort is mashing. Mashing is the process of maingayy materials and
heated water, followed by heating the mixture and observing certain temperature pauses.

Heating the mixture and observing temperature breaks are the main conditions for the mashing
process, during which a physichemical process calll starch hydrolysis is carried out. Successful
mashing of grain raw materials directly affects the subsequent fermentation process, since for
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production it is important to obtain wort with the maximum maltose content, the required amount of
dextrins andhe highest extract content.

Object of study. Mashing is carried out, as a rule, in a mash apparatus, which is a cylindrical
vessel with a double spherical bottom, forming a steam jacket with a hole in the middle, which allows
the mash to drain. To mix thmixture, a propelletype stirrer driven by a bottom drive is installed in
the lower part of the apparatus. The removal of released vapors is provided via a condensate trap from
the steam jacket [1].

To control temperature changes in the mash apparatistaree thermal converters are
installed; due to the detected changes, the corresponding valve regulates the flow of heating steam
supplied to the apparatus jacket. The steam pressure is excessive and amelibtbdo. 2

The infusion method of mashingv ol ves heating the mash fro
increase in temperature by 1AC/ min, and then F

The mashing process involves careful control of temperatures designed to produce wort with
the minmum possible amount of undissolved starch. In case of inconsistency in the temperature
conditions of the process, the extractivity of the wort decreases, the final degree of fermentation
decreases, and the values of color and foam stability drop. Thekio€é starch hydrolysis at this
stage depends on the concentration of enzymes and hydrogen ions, as well as on temperature.

Purpose of the study. The efficiency of the technological process depends on the selected
optimal temperature regime of the magqugment. To determine the regulation of the operation of a
technological object, the task was set to analyze the conditions of the process in the event of possible
disturbing influences, as well as the inclusion of additional modules for collecting ationmon
indicators, as a means of simplifying the implementation of technological processes.

Effect of mashing temperature. The selected temperature for mash production technology can
affect a number of parameters such as: enzyme activity, mash pHhyalt@ysis rate, final degree of
fermentation, process duration [2].

Changes in temperature significantly affect the ability of mash molecules to react, as this
increases their kinetic energy. It has been established that the activity of the enzynmersaaillif;
during the first stage of mashing, the temperature of the process does not exceed the optimal one, since
otherwise this can lead to a slowdown; the best option would be to set the temperature a few degrees
lower.

It is necessary to be guided bly¢ modes of heat i negmylasedoritmas h:
action has a temperature omnjaseiuén0 G. atout e mMPe
below the presented values, for example44d A C , bacteria can devel op
quality of the final product [3].

Various methods can be used to automatically control the temperature of the mash apparatus,
for example:

1.  supply of hot or cold water using automatic control valves;

2. use of electric heating elements with power control;

3. the use of thermostats or programmable controllers for automatic temperature
control.

The temperature in the mash apparatus depends on the pressure and the type of raw material
used for production. As the pressure in the apparatus increases, the tempergtalsonncrease,
which can lead to a change in the quality of the product.

To measure and control the temperature in the mash apparatus, you can use various sensors ant
thermal converters, for example:

Thermocouples are devices that measure temperatute loifference in voltage across two
wires of different metals.

Thermistors are elements that change their resistance depending on temperature [4].

Infrared pyrometers are devices that measure the temperature of an object using the infrared
radiation it enits.

The choice of sensors and thermal converters depends on the required measurement accuracy,
operating conditions and mash apparatus specifications.
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Automating the operation of the mash kettle through temperature control will significantly
improve itsefficiency. This automatic control system allows you to maintain the optimal temperature
of the mash in the boiler, which promotes uniform heating and improves the quality of the output
product. In addition, it saves energy and reduces equipment weardwaosarately and economically
controlling the heating process.

The installed modules are intended to collect and process information from temperature and
pressure sensors; subsequently, control commands will be generated for the actuators of the:equipment
shutoff and control valves [5].

Temperature is measured using a platinum resistance thermal transducer, which changes its
electrical resistance depending on the temperature. The received signal, proportional to the current
temperature, is transmitted tioe controller. Next, this temperature is checked for compliance with
technological requirements, after which the digital values are displayed on the monitor screen. Using
the module, you can stop the supply of hot steam, change its flow, or complatedjf he coolant
flow to avoid overheating of the mixture.

Software control consists of comparing the temperature of the mash with the time required to
reach it; the information is displayed on the monitor screen. If the required mash temperature is not
reached within the time period set by the technological mode, the time countdown begins again, and
the valve on the steam line does not close.

When the required temperature is reached in less or the planned time, the controller generates a
control actionm the form of a current signal to close the steam supply valve. During pauses, if the
temperature drops, the valve on the steam line partially opens and then closes, proportional to the
control signal sent from the controller.

The actuator is a smadlzedcontrol valve; when the final mash temperature is reached, the
controller performs a control action to open the gtfiivalve located on the mash unloading pipeline.

Thus, the temperature of the water used when mixing with grain raw materials, or the mas
during its preparation, is regulated and maintained at a given level.

The excess pressure sensor generates a unified current signal proportional to the measured
pressure. This signal is sent to the microprocessor controller through the module, wipaedssed.

The processing results are displayed on the o
control signal to drive the actuator, proportional to the excess pressure.

The control valve changes the pressure of the steam suppliegl heahng of technological
devices. Thus, the excess pressure of the heating steam is maintained at the required level.

To regulate technological parameters in the mash apparatus, the following system with several
levels is provided:

The first level of thesystem contains sensors installed to measure signals, as well as actuators
and control mechanisms;

A control cabinet is installed on the second level;

The third level of the system contains microprocessor controllers that allow you to control the
processemotely, make changes to the technological process by adjusting parameters, and they also
serve for technological protection.

The fourth level includes:

1. Automated operator workstations with complete autonomy in functionality, thus the
functions of theoperator station are combined with the functions of the servers;

2. Automated workstation for a system engineer, designed to support an automated
process control system;

3. Printer for printing event protocols, regime sheets, shift sheets and other
documentationResearch results.

The automatic temperature and steam control system in the mash kettle at the brewery ensures
accurate and stable maintenance of the required process parameters, which contributes to the high
quality of the beer produced.
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1. Automatic reglation allows you to quickly respond to changes in production
conditions, which increases production efficiency and reduces the time for setting up
and reconfiguring equipment.

2.  This system also helps reduce energy costs by optimizing the heating pratess an
temperature maintenance, which saves resources and reduces operating costs.

3. Increased productivity. Thanks to an automated control system, the beer brewing
process becomes more efficient and allows for increased brewing productivity.

4.  Automatic control iereases process safety, as it eliminates the possibility of human
errors when controlling process parameters.

5. The system also provides remote monitoring and control capabilities, making
process monitoring and troubleshooting more convenient.

Conclusion. Irthe presented work, an analysis of the mashing stage in brewing production was
carried out, a set of measures was determined on methods for regulating technological parameters in
order to ensure optimal conditions for the process.
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Abstract

The article discusses the use of light steehtimiied structures (LSTWS) in port construction,
analyzes the advantages and prospects of this technology. High strength, durability, quick installation,
environmentafriendliness, and versatility of LSTWS make them an ideal material for port structures,
ensuring increased efficiency, safety and optimization of the use of port territory.

Keywords: LSTWS, light steel thifwalled structures, port construction, manufadiilitg,
durability.
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In the modern world, port construction is one of the key branches of the economy, ensuring the
development of international trade and logistics. In this regard, there is a need to develop and apply
innovative technologies that will improve the efficieranyd safety of port facilities. One of these
technologies is the use of light steel tiialled structures (LSTWS).

Light steel thinwalled structures are a system of metal profiles from which prefabricated
buildings are constructed. Metal profiles are miagieold rolling from stainless galvanized steel and
have a thickness of up to 2 mm. Because of cold rolling and galvanization, in the places where the
profile is cut, or drilled corrosion does not occur. That is critical in the construction of pottefgcili
which are operated in an aggressive marine climate.

Moreover, external structures are made of thermal profiles, which have slots in a checkerboard
pattern to eliminate fAcol d br i dg eissdating Madtesial, wa | |
fastening is carried out with salipping screws. The profile is sheathed with sheet material from the
outside and inside.
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Mainly, LSTWS are used in the construction of enclosing structures of buildings (external
walls, roof, etc.), however, there are examples of their use as internal partitions, frames of small
structures (small warehouses, gas stations, etc.). Also, the relatively low weight (about 150 kg per 1
cubic meter) allows the effective use of lightweigtgtel frames in the reconstruction of buildings and
structures, as well as the construction ofaddtructures and extensions.

Initially, the main reason for the emergence of this technology was the need for mass
construction of lowrise buildings incold climate (Canada, mi20th century). But the main factor for
the development of LSTWS was the possibility of industrial, mass production of steel profiles and the
availability of material.

Light steel thinwalled structures are a modern solution f& donstruction of port facilities.

They have several advantages that make them the ideal material for this industry.

1. High strength and durability. LSTWS are made of kaghlity galvanized steel,
which provides reliability and corrosion resistance. Thigrgntees the long life of
port facilities, even in an aggressive marine environment. The service life of frame
LSTWS buildings constructed in accordance with the requirements of SP
260.1325800.2016 can be up to 100 years.

2. Quick installation. Due to the maltar system and light weight of elements, the
construction of port facilities using LSTWS is much faster than using traditional
materials. This reduces downtime and speeds up the commissioning process.
Fencing structures can be assembled directly on thstrogtion site, to save on
transport services.
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3. Ecology. The production and disposal of LSTWS have less environmental impact
than other materials. In addition, the use of LSTWS makes it possible to reduce
energy consumption in production and installatflasterboard and gypsueellular
sheets which are usually used as shells in buildings constructed with LSTWS, and
insulation materials rock wool or Eco wool are environmentally friendly and have
100% recycling.

4.  Universality. LSTWS can be used for tlenstruction of various types of port
facilities, including berths, warehouses, offices and residential complexes. This
allows to optimize the use of the port area and create multifunctional objects.

5. Optimization of the port area use. LSTWS allow to @dxible and adaptive
designs that can be easily modified or extended if necessary. This helps to make
efficient use of limited port spaces and to improve their functionality. The condition
that the assembly will be carried out on the construction aitays not to use
construction equipment (crane).

6.  High corrosion resistance. The galvanized steel of which LSTWS are made provides
protection against moisture and corrosive environments, which is especially
important in the marine climate.

7.  Fire safety. Glzanized steel has a low fuel content, which reduces the risk of fire in
port facilities. According to the results of tests on fire resistance and combustion in
accordance with GOST 302479@ and 30247:94 buildings constructed according
to LSTWS technagy, category Il general fire protection has been assigned.
Materials used in the constructions are-tombustible.

8. Energy efficiency. LSTWS have good thermal insulation properties, which allow to
reduce the cost of heating and air conditioning in paftiimgs.

At present, there is an active implementation of LSTWS in port constructions in various
countries of the world. Here are some examples of successful projects:

- Construction of a container terminal at the port of Rotterdam (Netherlands). The
projed was implemented in 2016 and it became the first port in the world, fully built
of LSTWS. The terminal consists of 1,200 containers spread over an area of 10
hectares.

- Reconstruction of the port of Hamburg (Germany). As part of the project, a new
marina br cruise ships from LSTWS was built. The marina is designed for
simultaneous parking of 12 vessels and has a capacity of 1.5 million passengers per
year.

- Construction of a logistics center in the port of Shanghai (China). The project
includes the constrtion of warehouses with a total area of 100 thousand square
meters. Warehouses were built from LSTWS in just 6 months, which allowed to
significantly reduce the project implementation time.

Russia also has examples of successful use of LSTWS in portuctiost for example, in the
reconstruction of the port of Ukuiga or in modernization of warehouse capacity of Vladivostok port.

The application of LSTWS in port construction has several advantages and prospects. This
technology improves the efficiencgecurity and environmental friendliness of port facilities and
optimizes the use of the port area. In this regard, LSTWS are a promising trend for the development of
port construction and deserve further study and implementation.
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Abstract

This article provides an overview of the concepts and prepesfivariance and the forms of its
representation to substantiate the results obtained. A brief overview allows the reader, first of all, to
study in detail the topic and finding the dispersion of a numerical set.

The main conclusion is thainderstanding variance and its application helps in making
decisions based on probabilistic models and data analysis.

Keywords: variance, dispersion, random variables, mathematical expectation, average value.
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Abstract

This paper explores the role of digital transformation in the moderniradstrial sector and
presents innovative approaches based on the use of LabVIEW and SolidWorks software products. This
article analyzes the benefits difjitalization in agriculture and demonstrates how these tools can be
effectively applied to optimize production processes, improve product quality, and reduce costs. The
findings highlight the importance of digital transformation for the modern agritsssseetor and its
potential to improve production processes and market competitiveness

Keywords: mechatronic Systems, Software, SolidWorks, LabVIEW, Computer Model,
Monitoring and Control, Virtual Prototyping.
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Abstract

This scientific article is devoted to the main areas of application of 3D printing and 3D
scanning in dentistry at present, trends in the development of science, engineering graphics and
software in this area in Russia and prospects for further use.-dimersional scanning, modeling
and new printing technologies allow to reduce the tingeotal production and the treatment cycle as
a whole, minimize the probability of technician error, improve the quality of treatment and
convenience for the patient.

Keywords: 3D technologies, 3D printing, CAD/CAM systems, thddmensional
technologies, 3D scanning, additive technologies, 3D printer, dentistry.
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Abstract

The article discusses a microcontroller device that polls the input signal and transmits
information about the signal to a sexaagment indicator and an audio indication unit. The design was
cariied out in the Altium Designer compuitaerded design system.

Keywords: microcontroller, design, signal polling, programming.
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Abstract
The article discusses the features of the use of frequency converters-uoltagke electric
drives. The concept and various types of frequency converters are described, including direct and with
a pronounced DC link. The specifics of the choice of frequency converters fovdiighe electric
drives are discussed, and the features of Aavél frequency converters are also given. The features
of some modern converters are also considered.
Keywords: high-voltage drive, electric power systems, frequecmytrolled devices, inverter.

vejddyjddi IsOtedWtse dzO  dgjteetsdesmdlisj dzd o -
ftetsBdzj 3 { CdasRdd ¢ dzj eetstej Mztemses d fjtejotHl §
s tc OO 3" h dzj dzdzts fiyls - fslstejBdzw jIs Hts 60% ls BN joc
1 dzj Clstetst dzj toa d & MsmMlsOoadzwsls s 10% HB 80% fMmJjs.
cOL dzd ydzr 7 tskteOfdva. | MejHdjd, HES 60% ofMmjcet ft
O | dizjEBBR&zdd RMftsd LtsoOdedj HtojsBLOL 59 Olsj dzj 2
MtcjHMisea O Ek{ tcOo dzj dad v L dzj Sstedyud MSdd3 f tod o SH 543,
Offd der tetsdads” &3 1 dzj SlstetsH o d ¢ Ols j dzj d3, fsLotsdzw jIs LdzOu
ftetsyj M, o' M@ | @B BdJd, ftsorh jddw LW
1 dzj Slstetst dgj cedd HtedotsHOB], O IOSCYJ fr]tGJHfr]lsatsdz,,
tcOB MBI ftodotsHO HAVW ftejHjd degdesets ftetsyj MmMO. I
shte j ddzsMis j 2 df §ted d3j dzj dad v .

] igB tcOL 5o Odzify s 5 Ofystsis M dL d3j dzgj ded v yYOMmlstsisr
Bsdzj dzls ftoj sBteOL s Olsj dzd yoOfmstslsr ddijsls Mmdzj Hize M d
L s fshssw ddetsets ksS0. s&omMmd¥dcoydwy v dr A
o noHtElzs d o nBHdSEB dzOf tew ) j dad W , Yylsts tsftcjHJdzvjl
[ desetsWOLder j] HtojsBtoeOL 859 Olsjdzd yOfMmlstslsr My daj-tf ®Mtcj +
Mo tsdr IBJCHAsdesSds yd MSdr Mos2Mmlse.

I fevd & ftojsBtcOL o0 dvE €Oy K@K &OL OO H o ff
o Cdzs yjdedz" = o" ftow BdIsj dzj 2 . VfteOQodzjdedy Lt Isddsd €t
Codf dzj ClsO kdtdmlststetss o fodsydlsjd d 2 fsdkzfjtc
HodcgOlsj dzv , O Httkzetsets Ctdifdzj ClsO o s tefdjytOdsty HEO o
Yyofmlkssisr 9" nBHdzsG B dZOf tewW ) j ded W Bsy des My tsdz! L 598 C
ltewdl' j] ftojtsBtcOLBsaOLjdzd dd3jtls Mmtse j dedetsls fnow
sftejHjdw il d&sdj dls’ LOGCte" sdv IsdtedMmiststetse . W[ H dzO
ftcj sSBtcOLSaOIsjdzd i WwWods d3 kL dzsds ¢ sMmlstsw dzdetsets Is
oL iIsy desisd tojckdzdtctseo OdedY ftoj sBtcOL 59 Ols j dzv .



-204 faoseevaacd29 3RDY268021+t oR

] HOddz & Eflsts2fMlss OF 1 dzjSltes! dzgj eadW ditejls

fjtc]j &g dedzgscts 2O 6wy j dzd Wi da  htsTpsas e dadztsej , § jotdsjsdsjsdpdat
fesyj MM SeBkhdss dj 2 SMse ) ddshls! ¢ §ohssY ddses
oMkl , ylts fsLosdvjls ftd §sdshd dJdojcksto
fjtejd3jdedzsj T L OHOdMdE?2 yOflstistisd®. L t§ s0Gpzd"s | fiizg jj s Botds
YoMl o dshd' 7 or MsSCsosd! sdgr 7 | dzj SChtesfodo 5t
dMicd L 5o Oded” Ikdiedfsseses M of MsSdd ©OBsYdd dC
fsddsfls: ¢ LftOodv | dses {§istl e fisdststzd C € ss©E’ X d
Jdzis j Gtedtetso Odzdats ] k1§ Qo dzj dad j .

10 f©OCIsdC,j o0yds2 LOHOYj?2 “odwjlsfw o' Bt
o' McC ol sdesets | dzj Stesftedo SHO, Colsser2 ddjjls
f5COLOjdj?2, ftjHjdvjsdydro dnyjSdapsjdh Sl Rz taftds j 5B e
i it Misjfjd dMCOYjddw Wettd of ntHdsEs d&Of
L dzjSktesftodotsHy. [HdZOCE dMitsd LssOdd] §sdkzfts:

StelzH dzsmisd , Mo w L Odzdzr | n tslg il d U@ dzd detehsh Isdej siB & tsdp’
L dzj Stedyd MSs2 Milsd d fYslstejBdzjdedd dz toj OCIsdoe dzgs?2
1JezftcOQodzw jdis" J or ftewdsdIlsj dzd, tscetcOdedydoe O h dj
EMmils Odets o dzj dzdz" n des tc 3O Is d o dz" n L dzOyd dzd 2 , i tod d34 daw !
Oo Is tsdzts d3dz" d3 d3d dzOjf By t5 t§ EHad WV . l ftojtsBteOL 59 Olsj dzv n M
dimf sdz L z¥ Isyw EftcOo dzv j 3" | o ftowdsdIlsj dzd ddzd H st
Emstcs2 Mlso ©, fted 1 Istsdz toj OCIsdo dzOV Bsh detsfyls! 5 ]

v OC Y J 20 fJtwOCIsdeC dmf tdftajdsslddv ts 63@es ¢ telf tc tsupE
slsdzd yos smv s Htkzedr ftoj cBteOL 5o Olsj dzj 2 Is j d3,
Csdzdyd Msets  sMmdzi HS9 Olsj dz! dets o Cdz¥ yJ dedz" = 9 J dzlsd dz,
o' nisHdzsy dzOftew >y jdzdj M d3jdz "ddi3d BQFOH § tsB 44O o
Zzzyh 28 Westeddz Ctcdots? o' nsHdese s dgOf tewy jdedw d Md
BdzOesftcdWisdzes odzdwW jls dzO tOBBlsk dzOctelkzL $d  Mmtse
dL &z2y0oOj d3r = ftcj] c5BtcOL 59 Ols j dzj 3. dlzh | mjldcoBacCa 5B OB j (
Yyomlssisr , Cslstster j Mistetsw Is fiyw 2O shdse j fmh j o3
dmf sdz L s Oteq jcdgMml$ BT o . 1 jtear 2 CdzOMmf o Cdzk yoO, ls
CtsdzH | dzZMOlsstc O] , T M@ j ozl s tds 2 eSddk@Mmfi§ 52 Mtej Hdzj 2 by
HdtSHT .

VftcOQodzjdedy d HdlsOdedi HoeadceOlsjdzj?2 BESdz h 82 s
shdatso 52 9" MsC so sdz! Isdz" A L dzj Cstesftcdo SHtS9 tcj OO0
HokzraL o j dzdzr n ftcj sBtcOL 50 Ols j dzj 2 Yyofmstsisr . Jdzd M
d dzo j toc dBstelOdz’didetsets o " ftew dzgdIsj dzv . | dzv ke j dzd yJ dedw §
By dets ko j dzd ydls+ fzdz Mdetsmlis orftewdsdilsj dzv d [ktot

1 Edzr mdetsMmis! or ftewdBdIlsj dzv iy des ftseor mdls: o j dzd y
o Cdzs yj degdg'dZl mH diIsMistso . Vicsodzd or nsHdzsEe s dzOf tew 3 j d
o jdzdydls:, Eeojdkdyde ydmdts f§Mmdj Hise Olsj dz' dzts o € dz¥

) Mo toj d3j dzdz'-t6 ] G Iy adts s Js dipts - ftcj sBtcOL 59 Olsj dzv R
o' nsHdzse s O oW ywj dedw oy sedddekzj iy M ftsi@sh s d
I Mdzso dzr &3 sdytsd3 ftoj sBtcOL tsS9OIsjdzj 2 YyoOMmlsslsr Hdzv to
SsCO wodzwe Isfpw Ltej ~nWOL A § Oolstsdesazdz” § ddzo j telsste!
sfizh j Mise dzv j s © EdeEdzdss Maakzd | dtsH @Y ydd do
yofmilstsisy . ClsO BsHEZdZY ydw By JIs B' Is! fMd dzz tsd H ¢
tcOMf tsMistcOdzj dedz 3 Wodzw jIsmw  jtear 2 9 Oted Odzls.

t OmMMmMdstslsted s Mo tej d3j dede” § Gt SBOL 59 OIsj dzd YO
PowerFlex 7000  OBtsls®© ACS5000 sMdetso OdzO dz0 MY sdz! L
sdtedlststcso . ] " AtsHdetsy dzOftewy jdedj et o] 5B
Oolstsdetsasdz” d3 ddzo j olststetsd3 dzOff towddedlzd 1 j o & isdsisets R dzjfrptsis
&ZOftewy jdzdd o mMPy @M d isfhlsd B0 Olsj dzv  dzO o' A SH J .



faseaacgo22 3RbHbYoeot oaRjJdo o0 eaf3RbaYRoaot -205

dmMf sdzt LEkjls Oolstsdesdidde’ 2 ddzo jtelstste IS5C O Hdzw
Jddv 1btsets tifdBO foddh)dvjshv MisOsdddLd
dodesMmisd @& f soisdgj y 2B toqdzt Odzdzts d3  als@[tdsc] Grdzldsjts ts
O Mthistsdls o ML HOd]d §jt] djddscts O
dzq’W ssCO o o' AatHds?2 yJjgd.
ded § yomistsisdz = f to] tSBtGO LS9 Oljdzj?2 o aof
JdaiBezh jMmMso ©: Btsdzj j 1 WWjClsdodasy d 1 Ctdz
J ©OL®Bjtse Bl jCltse COfdlOd dzsets fistet
so' R d®shdsMmlsj2 L O Myl Mmdedy j dedw
@zldug’ﬁqidz;glsteisls;ndzq’u;fng Gts GBstckzH 59 Odzd
Cts2 mdlsd, B3 dzd d3d L Oyd w 9 Jttswisdzsmisd
Ld3j dgj ded s tojyddBse tcOBSlsT dzgOMisMmde 7 OC &
distse d3tsy j &3 klsded Jo H @lg'ts,B tc Quistso Offstg diaf f
or MsCtsotsdz! Isdg" » 1 dzj Cstesftcdo sSHOR fLotd jls Mt Cts
sl sjrdesdzse dyuj M sets ftosyd Mo, fmdzd L d Is: dL detsfr
tJjekdzdtetse Odzd § Mestetsmisd o MtsC tsofifdsl tdOf' @R Is 1 drgjEfijstds
spMmMdzzy do Odzedj d toj ddsdzls tsBStezH s Oded v, Zd3j dzt h Oj Is
o3 Mlsj M 1CtsdsidyjmMédd +WWjChktd ls flkddkod d
COYHBE bjrdtsdzseduy MEtsets ftotsyj Mig,2 HYOdBjslds ¥ {f
o Oy dz" d3.

STRAORNE goo TN

o, o} @ o

OCIOFIGI-F-NGO
-ﬁ*g—@ﬁng
%-Lmzn—w-\c

g FE
BEQe
Q—

n

*k%k

1. 19jtejo, . ¢ HtSStGJdSJdZdZTSJ MsmMistswdzadj] ftoj sBteOL 5o Olsj dz'
. ¢ . 19Jt] o, 1. ] sdzC tso , [ . ¢ . MBIzZsHBBO O [ / dtsote]
an;tstsfnfnd?ﬁjgtsl’?)(ddﬁﬁlmmdzumgISQ CBdsskpPpEydidO-EORIs@ 6202
CsHO. iusEp clyj o OfgEi ) dofif 2 ki Otmise jdadz” 2 f sdzd s j n oz
ddzj dzd [ . rR. 1Td20 Is 5622, 202 2.

2. gdMmlsj GO d dBjlssH flsddizOd dep€ stelsf @ o tzj Gdzy 3k o gezdzdedets 6 s
6. I1tesHddzO, 1. 1. [drOo2dtse [ d @210 /12 (¢ladsSpEOIsdL Oydw

3. stes C 5o, I. 1. 0 dzOdzdL ~OwLOCIjtedmMisds of MsCsotsdz sdz" = ff
stes Cso, J. 1. [jihjwCse // iRAIGISEIIAI®YE0 d | T o 1 dzjte




-206 faoseevaacd29 3RDY268021+t oR

Lorr XRVHL. S prsuvt fJuvrmL RSO

1dwWIisHddeso © ¢. 1., 1 dBOHEMEZJdA .1 .
Rdzdzso Oydd d fjtefmf jCSIsder tOLoadlsdw o tsB dzOf

ALITJuv 1 [ ¢s16GuU
(1 shm@w P dz
doi: 10.18411tknio-06-2024-904

¢ dzdztsls Oy q v
ot di3j dzdzgsj Bh jMlsots MsOd&SdoOjlsMmy f tWHEBK
L dzj Clotetsdsj ROdzdSd, IstejBbkshdn ddedetseo Oyddeds & tojh j
sjSkhjets Mhmistswddw, oCd® ydvw Chfotcj dgj dedis djr oS BLAD
9" Hjdzv jIs BOLBar j ddzdzls Oydtdedz § ftSHARBH' , dzO0f to
Ldzj ClstetsmdzOB Y j dzdw o + dzj Sktetscdgj R Odzd S d .

sdzt yjor j uipdang @ydd, Hedykhdj Mmddr , ddedzse Oyd
or Ltsor ddzdzts o OQEPR dzd jdzj € Is tc s dz

Abstract

Modern society faces a number of issues in the field of power supply and electromechanics
requiring innovative solutions. This article presents an analysis of the current state, including modern
challenges and prospects in these areas, and also alloastesnnovative approaches aimed at
improving the efficiency of power supply and electromechanics.

Keywords: trends, driving forces, innovation, technology, advantages, information of
innovation, power supply.
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Abstract

This article discusses the problems associated with the safe operation of expiosion
electric notors. Technical aspects and features, equipment requirements are discussed. The importance
of conducting an electrotechnical examination is revealed in order to prevent possible emergencies and
prevent damage to equipment. The focus is on preventive ragasud the most common problems
encountered when operating explospyoof electric motors.

Keywords: jxplosionproof electric motors, standards, expertise, explosive atmospheres,
certification.
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Ho G Olsj dzv ;
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- 4 tsBdz¢ HJ dgd § sftcjHjdzj dgdz" = MlsOdzH Otclstse
BjLBYf OMmdesMmisd oL tc" atsL O N j dzgdzsE s BBStclZH tS¢
wtcj H M smtsB 5o sBd MY J yud dzdw BiL Y OMndas? 1
1 dzj SlstcsHe G OIsjdzj 2 dBsydes 9" Hj dzd Is! Isd, Yylsts BWL
tcj Ctsdgj dzH Olsj dz! dzr 2 ~OwOCIsjte. t OMMdislsteddz dr 5 §t
JHdd 3 dL ZOdBBdzj 4 By o ds iz B O dedat@d Offids ts® dzjtaiz" h
1 S jtelsdL O oLt atsL Oh dh j dadzr - 1 dzj ClstesHoO d G Ols j dzj
oLt atsL Oh dh jdagdz" = 1 dzj ClstctsHO G OIsj dzj 2 dBsckls ddd Is
Elstes2Mise wWodw jlsfw BHoS?2 L dj sl OmdaEe® |j ol i g
WedeC ydtsdzdtetso Odedw. v OSdj SMfjtelsdLr wBr ydets f toj |
1 dzj CstesHea G OIsj dzv, OdzOdzdL { dzj Slstcduyud MEdnr  OtcOd3d k
dzts te 3O Is d o dz" 3 bmJBBaO&dWQ, YO OtediP tdz] H s Iats@IOd)le'd 4
dzj ftoj to" o dgzt tcOBtSlskz BBtStczHtS Odad W .
CMMf jtesdL O 1 dzj SlstesHoa G OIsj dzv ftoj HMIsOodzw jIs fr
jtelsdL " . (d BGidse zOW L OHOYO L O¢ & yogd lsmw o
flse ©, o HWjodarj2dzd df tdftdwojtdgiC j MBB o4 lsmiseadw My ]
tcOMmMmdzj Hso Odedd Hlzddr o tsL dEsy dz : f tetsB dzj dzdz
fjtesdL O 1 dzj SlstcsHoadcOlsjdzj?2 fHteddgj dgv jIlsqw o
- Il Mmdzy0oj daj f sdzOHtsS ddzd or AsHO dL Mlstetsw
- J tcORS On MkzH iBHa j-B dz’dn  oldfiMmy j tolsd L H dzW
slse jIsMmise j dzdzsmisd L O ﬂBO&JXHJ@dW d oL "™ ME(
- [ dzv ftcjHiSlsoteON jdadWw BRZHEMNdR foOotejyH, dad 2
- lted fsHBLijddYrs  dz Mstslse jIsMisadd Isj m ded
- yOfmlsts dimf sdz’ L 2§ Isfqw  Hdzw dffeSjtsie WS dfj tsthqley O af ited
ftesdLoBHdIjdvdy3 { dzj SIstesHo de Olsj dzj 2 ;
- 1 tod o tsL ded € dztso § dzd ftod Isg dzL d 2 slsdesd s j

1 dzj ClstesHe G Olsj dzj 2 .

tdinhjddid ssBBdmMmdd vORsy | ddksets M L O -~ 825
Isj ~ded ud MS d?2 wwGW@ﬁﬁhﬁmlm[ " BJLEBfOMdsMisd B
oLtcr otstsf OMmdz" = fMtej HOR " . KJjdz s HOdzdzse s toj G dzO B
fJtej dzgd " J dedw Msslse jIsMiseo s h jEts sBtStckzH s Odad W ]
OBy j dedesets ftss L O, [ 1, 3]

I1sH Hj2MsodR/ 201 e ®f OH Ot Is tOLdJyds | ctlzf 1
oLter otsL O N j dadets § L dzj CstotstsBstclzH 59 Odad § tc
L dzj CSstestsBBtczH s Odzd § , 4&4QB&BBBB&EHBSO@dJ H dzw
HdzW L Bsdz ) Getstes yj 2 UrmiBO@@@*%¢@B¢¢HJ@Q¢@&@MEB
Mmted H, L dzj ClstcstsBstczH B Odzd] M BEEYSOBd d BEtcO

1 dzj SstcstsBBtczHtso Odzedj M GMsB' @3 adHBA3 oL ter atsL OO s
djtosdWdSOydodeds j HtetsyjHlzter o lsdesh jdadd H Odz

420 tsdnjdz Mdzj HEZE " dR MR j BOJdUJMS R fBHABHEGS
- 1fftcj HdgOL dzOYj dz Hdzw Mjted2 dese s ftotsdL o tsH il

- 3Mftcddzj dav j sfqw  Hdzv § Otelsd2der = dL HJ dzd 2 ;

- 4Mftej HEMBOItcdo OjIsmMw Hdw ddzHde dHEZOdMz dzr =
fldzj Hs0 Odzd W Efls Odzts o 5 ¢ HOdzdzse s kdf O sk
@®ilsg dzezOB stcOlststedwn. [HARZOCtE, o MdzEyOj, CBGCHI
ZsoCd daj HBTEMCOsls ftsojHjddj dmyr sOded?2 o
Jte O Ismw IsjMmisdtetse Odede dzO o3 Misy + S M zZ2OISOyYoO
sjfisdtetse Odzedj §tetso tsH I P Ofgs tstgjslotsds Mdzj v zs h ¢ A
- dtstslseo jlsMmisadj SCodmlstczCIlsdodz ds - OtcOSCIsj tod Ml
- [ Bd My Jud ded 4 oLter otsBj L B OMdetsMmisd o tcOd3¢

otsLdzd C dztseo jdzdW Qe Otd2dz" = MdlskzoOyd?;

R
amy - Is
Emls O
f sHO



faseaacdo2o2 3RbHbYoeot oRJdqo o af3RbaYRoaOt -211

- stsdzlstetsdzy Isj 3 J cOlsktedzr = R OwOCIsjtedMmisd s
- | OtcOdzsJtetso Oded iy (o RcOBPEj dad™; tdMEC O ot
- Vimss2 ydesmls: ¢ otsLHj2Milsads odgjhdadn OG ] ¢
- ]l L By dztsls BjLGBf OfMdzse s tekydtsets sls¢ dzs
f OtcOd3j Iste’ .
otsLOhdh jdadz | { dzj SlstcsHOodGE O dzd IsOC Y| 5B
dmilsd ¢ Od3d , ¢ lstste s B tizff thzglzis fytzw v Is ifw  tofChL dztff tq
ydd. 1 d Mstsse jlsMmisadj +tIsdh R OtOCIsj todf
dzi d M cOo detsMilsj 2. [ 4]
COydw CdzddiOlsdui mMSdr dMmf sdzdzj dzd 2 o § dz¥ yC
ECOLT 90j1Is dzO fnilst® dzH © je Ip dz3@ £ Ofg P &L
cOCljtedL s hd2Mmw fshmissw dadets?2 dzOGtelzL €52 ;
sBSL ZOYOjIs Edgjtej ddz” 2 € dzd &30O1Is, Yylsts f to,
dzscodw o Stz Osh j2 MmtcjH;
Mstslso jIsMisoalzjls RtdzsHdsdkEz ¢ ddkOklkz, ]
Yy zzOsOydd;
L d@GEG gl jBs d2 ¢ ddgBols, eHj §ddBolsdydf
ormMsCddd Isj di3f jeOlskztcOdBBd d orf MsCts2 o dzOY dat
I sdzeyjdzde" | © f"tH] 1 SCMfjtlsdLr tojLlzd IsOIsr Wd
sdtseo Odzdd Clststetsets OCCtej Hdlstso Odzdetsjtelkdied § @ 1§ dzd J
I LBy dz OS] d Hkzed] tjhjddwvw tfdmnOdedets?2
vwtejHd fesyds kjodsksecdujmSdns tjhjdsd?, i
JLBf OMmMdesmisd d dzgOHJ Yy desfylsd + CMf dz2OOyYydd oL ter o
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silsr L dzj CSstesHe d G Olsj dzw : Isj i3 j tOlskztedz j ted d
detcOydtsdedz § 5 OL Olsj dzq .

ltcddzjdzgj dzdj IsOCdr HOLydStse foLeotdvjls thmizh jin
tsis ¢ dzts dzj £ s Isg sBtstczH s Oded v , Colstster J Bsckzls md
Qo Oted2dzr » MdlkzOyd2. Clts BijMfjydeoOjls tff jtcOlsdec
fsLosdwjl ftejHfteddWls! dzgjtsBrtsHdd §j SCtstetej CIsqdtolze b
Mite! j LAWY jdgdWw d3 ©OB BIST L dzj ClstesHo dE Olsj dzv . l dzj H
stsdz? S5 ftsorhOjls Ektetse j dz BJLEOMdesmisd + CMmtf dzz20O1Is
dzs d MmMfsmsemMseakzjl SflkdiddL Oydd syl MMO B Mdzlzy
SB Stelz Hs o @ dad

1 d BBRtsHJ BG SO¢ Y J OdzOdzdL dtetso Ols! tcJ Odz! odzlz®
1 dzj SIstesHe G Olsj dzw . ] Mz y 0O 4 or Wodzj dzdw Mmdzd y J dad
fosf steyd sdzOdz? desets BT Yydesdze toj Mktemkz + dzj ClstetsH o
dzOH | ) detsfglssd O It 'j dzdetse s | dzj SlstcsHO G OIsj dzv. [HJdz d
LOC dz¢ yOJ Isfmw ) dmf sdz’ L s9 Odad d Isj f dztsf tetso tSH dz" ~
Eftcsydgv s h j2 MmtcjHT HdzZ?v BBl . 1 tod d3j dz dzd J MY
oLter atsL Oh dh j dzdg Ghls jlddgj2C IdftddsjHHofils O dzw j Is MB 52 t6j " J dz
LOMdIsk 1 dzjSlstedyud MEB?2 dJqLtsdvydd tBd@clksst MisOIlsteC
B~ Odzd yj MEs2 fHosydetsmisd BRI E, MtsBj dedets = Wt
dr MisOltstcdsdsOCPHQC jLEBydils j dz' detsj Mmdedy jdzedd oL HJ 2
&ZzO0 HBdzectse j Yydztsls 1 dzj Slstedyd MEs?2 dLsdzvydd. Clts
dzOGctej 9 O L dzj SstesHe dE Olsj dzj 2 L O mMud s o dzd ud
or MoC s f dzstf teso sHda| i3 Z &Gisdgtf O dzivsds o sL HJ 2 Mise W
Ldzg Cstedyud MEBs2 dqLsdwydd dz2O - HBdketse j ydetsMmils! . st
sBl Jd&3 8 tBtdtySy d fter mdl! BjLSf OMdatsMmis! oL ter g
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R sdz’ L s Odzad Csli3f Oz dzH ts9 oaztsc 8§ Oy J fidg aRjj dzls @
oLtr otsL Oh dh j dzdz" n 1 dzj SlstetsHo dc Olsj dzw R Bsyjls Mt
Csdzyjfydd desotsets oadHO oLter osL O dlsr , tsfjdatso Odzdzts
mdsj My 2, Yysts tftodotsHdls ¢ L dz2Oydlsj dz' dztscsz r B o j dzd
1 dzj ClstetsH O dG-Qls pdzjeDL @9 . 1 [ B]

lteddzd B3OV ots oded BOdedd 4 tej udmadzj dzdz" § OfYf §Cisr
Ylsts Hdzw tejh jdedw fHtesBdzjd3 BJ LS OMdets?2 + CMf zEOIs O

sdeFdsH W o d2'Ojy lsdn s O § O Bstslg
: zOf tc©@o dzj dzdz" =  dzO
GO dzj2. & tjhjd
1 @ ¢ " jfzBdzORs BhfdCIs &t
dj dzdv § slsj dgyd Odz dzr ¢

dzj sBRtsHd 3 € tsdstf dzj € fyde
dsorn dBilssHtse d Isjn ¢
oLt atsL O dh jdgdzgr = 1 dzj S IstctsH
fteso jHjdd) 1 CMfjtelsdLr oLt
d 9 HOd dzgj2Mhjd&3 i yjdzr & or
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| HOdds?2 MkOk! | ©OMMKEOstds Ojsfw §tod dj daj dzd .
SBi jCOR. [dCtsCtdstsdd)tt’ Jetosls Cd¥yjoks ¢
Ldzjecdsdui MSEda MdMmlisj 3, sBdMfJyudaOw L WWJCIlsdo da
f totsd L o sHYfMdsjoHQ), dzjtad@fyy d f tSlstej B dzd dzgdw 1 dzj tec d d .

Sdzsyjorj (ko Esdstsdd) et , 1djtcjlsduj nsd,]
Bsddsstedde, bftOodjddj {djtwcdj2, ftjddzh jmlss O,

Abstract

This article discusses the use of microcontrollers in gniaglities. Microcontrollers play a
key role in the automation and monitoring of energy systems, providing efficient management and
control of energy production, distribution and consumption processes.

Keywords: microcontrollers, energy facilitiegutomation, monitoring, energy management,
benefits, integration, technology development.
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Il Mtseote] di3gf dgdesd3 BB ted L dzgjtecjIsdyui mMe&dd B jClIst
j Clstetst dzgj ecadj 2 twOLdzdyde » BlsteOMmdzj 2 1 Csdesdzd & d.
d zZbdio + dzj e s slstej Bdzj dedd, Htedd3j dzj dedy BdCteslts
dzso dlsfiqfw ofMmj Btsdzjj OCkkZzOd d &5, 1 HOdzdzts?2 TMlsOll
Coslsdzstetsdzdzj tetse o L dgjtccjilsdyuimMédr Bl jEIsOR
dzOH stz MmdMlis | d3.

Sl tsdzlstets dzdzj te* ftcj HMisOQodzv s Is MisB 52 C sd3tf C
Cslsster j o©Cdzg yosls o MjBWw wMmdseds jJ {1 dzj d&3gj dalst yd W
tcOL dzd ydzr » Efmlstes2Mmlse d MmMdMmisj g [ded B &ZOH Ot Is o fi
RI'SC ddzd ClI SC), tffjtwOlsdodss? d f tsMmisswdzdzs?2 f Od3w k
Emistcs2 Mlso OB, LOYJdqWRESEOS PDzpPzse Bp tso Ols j dzd - s O2
oroatsHO d Htkzedj.

[ded BB M jydoe Ot ls tBtOBBISC EZ H Odzdi fifls tofs 2 tfste @aizt:
L dzj Slstetsdzder = MdMisj BROR, fsLotsdww hEh jMmlse dzv Is! 1
Bsdzd Iststed dzc, BOBBISCO MdcedzOdzsea, Ek§ftcOodzj dzedj { dzj

Rmrn SCBBRfOCIsdy 2 tOL d3j te, dedL S5y 1 dzj cetstf slstecj B
oL By desMls! Ooltds®dts? OB Hj &Os s BJS LS s dzk
M j SteO® tod dztsy j dad 2 o tOL d&dydy = B d&ZOMisw A, o ¢
JHdyYyddzmME ) GBtstckzHBo Odzd J , BM stso Izt Isd ~ded € 2, i
Z dzdzr rOH #lndsTets2 Mlseo © ( @@BGdJ Hiczedj .

[ JCtetsC tsdzlstetsdzdzj torf sSB&ZOH O Is dzj Btsdzr hdd3 teOL d3J t
dzj o MsC 52 Mlssd BsMmis s Yylsts Hjd&OjIls dr dHj Odz dz
Emlstcs2Mmlse. [ded hdosCts ftoddzi dzvs lser Istsdod sikisd B &
B34 Hd yd dzm ¢ tsaf3 sBtstclzH ts9 Odzd (, Isj dzj S sd3d3kz dzd € Oy d 5
OolsskOlsdL Jtcso Odzdz & MdMmisj BOS d HEkzedn B &OMW A .

Il Mistetsj dzdzOV oSt ORBAZOY dsecdl O ftsLottdvjls od
LOHOYd, bOSCdj ¢ OC Obrig @Aty H @z Gagdgdr & fistcts 2 fls o O3
Ctsd3dzzdzd ¢ Oydw fi Hiclze d d&3d Emlstcts?2 s o Od3d d dzd
BICtotsC sdalstetsdzdzj tetso dBsy jls tsikzh jMsodzvis! Mw dzO teOL «

&

C C++, Assembly d Httkzednr.

Rdzlsj teW j 2 " BORT,, SIS, | 2 C, OdzOzsegtso ™ j d
qBLQB¢WBB Bd € tots € tsdzls to ts dzdzj tc Od3 aLoq@BHJQMBSBSOBJ
mMih jMise zt Is MfJydodzdL qtetse Odzdz" j dB3d € tets € ts dzls te 5 dzdz

o sL d3tsy detsmlsw o3, IsO¢ d dizd C O¢ 9 dmtfCdsQ adel? 3G | o O tisoy
dgdW c OC tcOfdzOW MmoewrL ! d Htkzcecd, .
ldeQEﬁmeaO ftoeddsj dgj dedv RISl sdzlstetsdzdzj tetso
v dzlz yh J dzd J§ L dzgj tcetst WW jCIsdoe datsmis(: [ d ¢t
sflsdidL Jieso Ols! d Ctdistetsdztetso Ols! 4 dzj 6@ t
[dzd dBselkzls OdzOdzdL dJtetso Ols HOdzdzr | B 1 Slist
sflsd 3BOdz: dz" § tihjdedw 6 Mmdedy d dede + dzj tee 1
2. veojdzdydidedy dzOH Y desMisd MdMmisj di3" : [ dCtesC 5
Codzscsdzdtetso Ol OBl ©OL &z yde & € sdY sdz
disckzls B dzOttkzy do Ols! dzj d M cQo dztsfmisd d Oc¢
teJL jtooads § tojdad3 tcOB tslsT , Yylsts ftsorhojls
otcj Y Htetsflstsw .
3. vHtsBMlsets EZftcOoadzj dzdWw d dhsdzdIststed dzc O: [ d ¢t
2§ tOo dzv Is! Ldgd .66 J Isd yFpdaf dsds to dnisf'f s J&O d3ig O B d
teOL dzd ydz J ddzls j oW j 2 iy o Cdzs yowv fjls: R C
EftcOo dzj dedw d fssLotsdzw jls G jtcOldodes toj OC ¢
lteddsd tof ftoddij daj dedwWv BJStetsC tsdzlstetsdzdzj totso o 1 dzj &
1. ¢olssdBOIdL Oydw d Z{ teOo dzj dzd 4 1 dzj CIste
Sl sdzlstets dzdzj te* Bsckzls Codstcsdzdtetso Ols
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d Ldzj Clstetst dzj eca dd 9 1 dzj o«
d dMmftsdz LsaOdedj tj Mtemse d M
sHtcfize  dzj et slstejBdzj dedw o L
adelsJ d dsddlsstedls! + dzj Clstetsmj
d
J

Er

O)iHJdZCfJ, O OSCY] ftojHts

d30[ L Oycpvdz" Ac O Bqtdjds'ts Y @A 59 to
r fsLotsdzwesls Ctdalstetsdzd tots
JQIstGISidZJtGGch’ gL fntsdzdzy ydz' n BOkOtj 2,
IlsjtedzOlsdoder 7 dMlstsyded C tso, sBj Mt j ydoe Ow
sOB ddz' detsfils! tcOBBIS .
Eh jd3j dfjtafd v RBJCtotsC sdzlstetsdzdz tetseo o L dgj tec jIsd
roOshdds d ddzdztseo Oydwsdzdz 5. o twOLoadIlsdj d3 Isg
sdalstetsdzdzj e BLEZHEIS dcetOls! ofj BHdzjj o Oy dalz
d o s csls IO df' dalsty crslzjz f tc ©O9 dzj dzd W 4dthGGJlsq’qur]Qq’d3
ddz dui Cdz¢ yd o' m Stcj dzH 59 , Cslstster 2 BIzHJIs
Csdzlstctsdzdzj tets o wWodw jlsiqpw ddelsj cteOydw M Hickze
fMMmilse j dzdz" 2 ddzlsj dzdzj S Is, yjduizs j bdzpils. o FAsf2 Is( I- aZBs)
Oo Ol Btsdzjj ddalsj dzdzj ClszOdzr dz" j] d OoltsdiOIsdL d
sdteseo Ols! Mw € dL igjdawves h gy EmMdzscedwds d f tsiste]
Rdzls jtodzjIs o jh j?2 (1 oT) BkzHjls dctcOls! L dzOydls
d CQotisdzls tets dzdzj tetso o 1 dzjtedjlsdui mMSdes tsBi jCIsOR. d
WL 90Ok MW ®jyHE M2 d M Hekzecd®d ENsts?fls
Jhjdedw dzO BfMmdetse ] OdzOdzdL © Btsdz hdr B j disgtse d da¥ |
dzj € fisdeOB X j ded v , MfsmMtsedz | flkdBdL dcss Ols! tcOMmn ts
dskzoydd.
RMC EmMMmise j dadzr 2 ddalsj dzdzj €Is ( RR) sOC Y j
Ldejteejsdud mMSCdna MmdMmisj dz, Msejdedes o Msyd lsoOdzdd
B S totsC sdalsiBiselddds tof oo sHdIs! OdzOdzdL Bdz "M d~ j
sdse ] fotscdsLtss d fiksdBdLdtess Ol! | dzj et sists
Mdzd y J dzdw L OlstcOls.

1 ZOEsH OtY tOLodlIlsds L dzgjtcedd o jlstcO, fnts dzdzy ©
1 dzj e d 66.C sdzlf ©tedzdzj to” sO¢Yj BEHEI dctOls: Cdzs yj o
ftosdLotHMisotsds 1 dzj Clstetst dzj tecd d d . J dzd mMiise kzls s
dmstsydzd Stso, tBjMfjuyudesOw MmMlsOBddz detsfyls: d dzOH j ) dzt

sO0Cdd3 BBtOL 53, Bk cjsf szt gzdzj tzgy o3 1 dzj tcG |
sBjhOjls BT IS zOf sdzdzj dzdz’ d@3 dztseo "™ 3 Isj n desdztse d W d3d
ML HOddY Bdjj bEfmss2yder s d {WWjClkdodyr & 1+ dzj toc
sctesdzdz” 2 h O of jtejH o OO isdd mMigse @gedsg detlztizgazts €
ydmlssets + dzgjtecjlsduyuj mMétsets BkHlkh jets.
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