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B pabore npencraBieHo nUcCIEIOBaHUE
crocoba OTIpeIeIIeHIS
MECTOIIOIOKECHUS MOOHMITBHBIX
00beKTOB  Ha  OCHOBE MeTona - PO | ;g paper presents a study of a particle
YaCTHLI. [Mpennaraemelit  moaxon P
swarm optimization-based approach for
HarpaBJieH Ha MOBBIINIEHHE TOYHOCTH, . .
location determination. The proposed
Ha/IeXKHOCTH u sddekruBHOCTH . .
Hwxkenenr T.B., JlrotoB A.I., UepHbiiies approach aims to improve the accuracy,
OINpEACICHUS MECTOIOJIOKECHUSI 110 e . :
H.H. Cnoco0® OIEHKH MeCTOMONIOKEHHS CDABHCHIIO c DALV reliability, and efficiency of location
MOOMIBHBIX OOBEKTOB Ha OCHOBE METOIA P pazmi determination compared to traditional APPROACH,
MeTomaMu. B xome nccienoBanns ObIIA . . CIIOCOB,
POS 9acTHII . methods. The study involved theoretical LOCATION, MOBILE
MIPOBEJACHBl TEOPETHUUECKUI aHalu3, S . . MECTOITOJIOXEHMUE,
analysis, simulation, and experimental 9 OBJECT, PARTICLE
. . MOJIEIIMPOBAHUE U IKCIIEPUMEHTaIbHAs . .. | MOBMJIbHBIN  OBbLEKT,
Nizhenets T.V., Liutov A.G., CHernyshev OLLCHKA SdeKTHBHOCTH evaluation of the proposed method's METOJI POSI YACTHI] SWARM
N.N. Method for estimating the location of 1 effectiveness compared to the least OPTIMIZATION
. . . . MPEUIOKEHHOT0 METO/Ia B CPABHEHHH C
mobile objects using particle swarm squares method. The research results
METOZOM  HAMMEHBIIMX  KBaJIPaToB. .
method can be used to develop new location
Pe3ynbrarel nccneqoBaHust MOTYT OBITH -
HCTIOMb30BaHB A% paspabOTKH HOBBIX determination systems that are more
accurate, reliable, and versatile than
cHCTEM OIpeeeHHs o .
existing solutions.
MECTONOJOXKEHHS, KOTOpBle  OymyT
Oormee  TOYHBIMH, HAJCKHBIMH H
YHHUBEPCAJILHBIMH, Y€M CYIECTBYIOIINE
peueHus..
[onoxurensHoe wu  otpumarensHoe | The positive and negative effects of the
BO3/ICHCTBHE IEKTPOMAarHUTHOTO molst | electromagnetic field on the biological
Ha Owomormueckoe Telo ocraercs | body remains an extremely relevant RE
Ype3BBIYAfHO aKTyalbHBIM BompocoM. | issue. One of the positive effects of | BBICOKOUACTOTHAA HIGH-FREQUENCY
S . . . . HYPERTHERMIA OF
OnuuM u3 nonoxuresbHbIX 3G dexroB | irradiation of biological objects is the | TUTIEPTEPMUS TUMORS
Masoxun B.H., Vmacos I'A., Kypyumn | obnydenust Ouonorndeckunx o0bektoB | warming up of individual parts of the | OITYXOJIEU, ’
o . . . BIOLOGICAL
A.A. PagnoTexHuyeckasi CHCTEMa JICUSHHs | SBJSIETCS MPOrpeB OTAeibHBIX udactedr | body. Hyperthermia (warming up) is an | BUOJIOTMMUECKUE OBJECTS (BO)
PaKOBBIX OMYyXOJIeH U YIUIOTHEHUI Tena tena. ['uneprepmus (mporpes) sieusieTcst | essential aspect in the treatment of | OBBEKTHI (BO), ’
- . . . ANTENNA
CYIIECTBEHHO Ba)XXKHOW cTOpoHOW mpu | cancerous tumors. The article discusses | AHTEHHBIE =~ MOJVJIN, MODULES
Mazokhin V.N., Ulasov G.A., Kurushin | nedenun pakoBbix omyxoneid. B crathe | the radio engineering side of the | ATITIJIMKATOPBI, ’
. . . ) APPLICATORS,
A.A. Radio-technical system for treatment | paccmaTpuBaeTcs paauMoTeXHHWYecKas | implementation of the | PASVIPOBAHHA
. . PHASED ARRAY
of cancerous tumors CTOpOHA peammzanuu | physiotherapeutic process of | AHTEHHAS PEIIETKA,
A . ANTENNA, SPECIFIC
(u3MoTEPANIEeBTHYECKOTO npouecca | hyperthermia, including the strategy for | YIEJbHASI MOIIIHOCTb
ABSORPTION
THIIEpPTEPMUH, BKIIo4yas crpareruio | the treatment of cancerous tumors. The | TIOIJIOIIEHM A, SAR
. ) . . POWER, SAR
JIEYCHHUS PaKOBBIX omyxonei. | analysis of antenna applicators applied
Brimonxen aHam3 anTeHH- | to the body, operating at a frequency of

AIMMUIUKATOPOB, TPHUKIAABIBAEMBIX K

434 MHz and lower frequencies, was




Tedy, paboraromux Ha yactoTe 434
MI'm u Oojlee HU3KHX YacTOTax.
IIpuBeneHsl pacdeTbl pachpeeieHus

YIAETbHOH  MOIIHOCTH  INOIJIOLICHUS
3JIEKTPOMATHUTHOTO oJs,
U3Ty4aeMoro ammiMkatopoM - SAR

(Specific Absorption Rate) B mmockocTu
arepTypel  amminKaropa. I[IpuBOmUTCS
perieHne ypaBHEHHUsI
TEIUIONPOBOAHOCTH ISl [TOJTyYEHHSI

performed.  Calculations of the
distribution of the specific absorption
power of the electromagnetic field
emitted by the applicator - SAR
(Specific Absorption Rate) in the plane
of the applicator aperture are presented.
The solution of the thermal conductivity
equation is given to obtain the
temperature at each point in the space of
a biological object. Calculations of

TeMmeparypsl B  Kaxaod  Touke | static and  dynamic  (variable)
MPOCTPAHCTBA 6uonorndeckoro | temperatures at characteristic points are
obOnekTa. BrinonHeHb pacuetsl | performed.
CTaTHYECKOM U JIUHAMUYECKON
(13MeHseMoi) TEeMIIEpPaTyphl B
XapaKTepHbBIX TOYKAX.
Jleuna T.M., Myrannanos P.H., Yimakos
A.C. IIporpammHBIii Monayns | [IpuBeneHo OTHCaHue paboter | The description of the work of the o SOFTWARE
N [MPOT'PAMMHbBIA
¢dbopmupoBanus OTuéTa MO pe3yjibTaraM | pa3paboTaHHOTO nporpammuoro | developed software module for the MODULE,
. . MO/ VJIb,
MPOBEPOK  TpPEXMEpHOW  Momenn Ha | Momyns  ¢opmupoBaHus  mpoBepok | formation of checks of a three- DOPMIPOBAHIE FORMATION,
MIPOCTPAaHCTBEHHBIC TICPECCUCHUS TpEeXMEepHOU MOJIEITH Ha | dimensional model for  spatial OTYET ’ REPORT, SPATIAL
MPOCTPAaHCTBEHHBIE TIepeceueHms], a | intersections, as well as a report on the PO C"I:P AHCTBEHHBIE INTERSECTIONS,
Levina T.M., Mutallapov R.N., Ushakov | takke ortu€éra mo  pesynsraram | results of the generated checks, is given. THREE-
. . [NEPECEYEHN A,
A.S. Software module for generating a | copmupoBanusix npoBepok. Ommcana | The architecture of the software module TPEXMEPHAS MOJIEJIb DIMENSIONAL
report on the results of checks of a 3D- | apxurekrypa mporpaMMHOTO MOIYJIS. is described. MODEL
model for spatial intersections
Al-Khafaji .M., Panov A.V. Dynamic and B oroifl  crathe  IDeNCTABICHDI IJ\I/[I/CIE%JI\I/I;/I HECKAS DYNAMIC MODEL,
mathematical modeling of wheeled ground e ’ MATHEMATICAL
L . pa3paboTKa U MpoBepKa AMHAMHUYECKUX . . MATEMATHUYECKA
robots for navigating rough terrain: . This article presents the development MODEL, WHEELED
. . M MaTeMaTH4YeCKHX Mojejaen Ui [ . MOJEJIb, KOJIECHBIE
development, simulation, and real-world and validation of dynamic and GROUND ROBOTS,
s KOJIECHBIX Ha3eMHBIX po6oTOB, . HA3EMHBIE POBOTHI,
validation ~ | mathematical models for wheeled ROUGH TERRAIN,
NepeMelalouIuxcsi Mo MepecedeHHON " . INEPECEYEHHA
MECTHOCTH . - ground robots navigating rough terrain, MECTHOCTB NAVIGATION,
An-Xapamxku  UM., IlanoB  A.B. ’ integrating simulations and real-world ’ PATHFINDING
MOJIETTUPOBAHUS u peanbHbIX h . HABUT'ALINA, %
Junamuueckoe u MaTeMaTu4eCcKoe o testing. Key findings demonstrate ALGORITHMS, A
ucnbiTanuil. KiroueBsle  pe3ynbrarhl AJITOPUTMBI TIOHUCKA
MOJETUPOBAHNE  KOJECHBIX  HA3e€MHBIX enhanced path accuracy, obstacle « | ALGORITHM,
JEMOHCTPUPYIOT HOBBILIECHHYO . . . IyTH, AJITOPUTM A¥*,
pobotoB JUTSt NepeIBUKEHUS 1o avoidance, and stability across various SIMULATION, REAL-
N . TOYHOCTb TpaeKkTopuu, obxon . . MOJIEJIMPOBAHIE,
nepecedeHHO MEeCTHOCTH: pa3paboTka, N 6 challenging environments. TECTUPOBAHMUE B WORLD  TESTING,
MOZICIMPOBAHUE U TIPOBEPKA B PEATbHBIX TPETATCTBII M CTADIILHOCTL B OBSTACLE
YCIOBHSIX Pa3JINYHBIX CJIOKHBIX YCIOBUSX. PEAJIBHBIX YCIIOBUSAX, AVOIDANCE

OBXOJ1 IIPEIISITCTBUIA




Opnna w3 HanboJsiee BaKHBIX HAYYHBIX
3aa4 MaTeMaTHYE€CKOH CTaTUCTUKU W

COOBITUMHOM  OLIEHKH COCTOMT B
HCCIIEOBAaHUH TIPUYUHHO-
CJIEJICTBEHHBIX CBsI3er B

MPOU3OLICIINX CJIOKHBIX COOBITHSIX,
COBOKYITHOCTH KOTOPBIX OTHOCSATCS K
ogHoMy BHIy. OOBIYHO TaKHe COOBITHSA
UMEIOT COJePIKATEIbHbIC ONPENeNICHNS,

One of the most important scientific
tasks of mathematical statistics and
event assessment is to study the cause-
and-effect relationships in complex
events that have occurred, the totality of
which belong to the same type. Usually

3BaruameBa A.B., Tyumaszoa T.XK., | ogHaxo ot ompexmeneHus ~ He | such  events  have  meaningful COMPLEX EVENTS
Knemeniok P.B. BrisiBacHue B3aMMOCBS3U | OCHOBBIBAIOTCS HAa CUCTeMHOM moaxone, | definitions, but these definitions are not | CJIOXKHBIE = COBBITH A, ’
. . CLASSIFICATION OF
CIIOKHBIX COOBITHI Ha TpUMeEpe aHaNIHW3a | SBISIFOTCS nuHTBUCTHYeCKUMHE | based on a systematic approach, they are | KIACCUOUKALINA
. L L < EVENTS, CAUSAL
CTaTUCTUYECKUX JAHHBIX O YPE3BBIUANHBIX | (S3BIKOBBIMH) HOHITUIMH u | linguistic (linguistic) concepts and | COBbITUHN, TTPUYWHHO-
. . RELATIONSHIPS,
CUTYaIusIX MPaKTHYECKH BCErna OTHOCATCS K Tod | almost always relate to a particular | CJIEJJCTBEHHBIE
9 o . . STATISTICAL
WJIM MHOW TIpeqMeTHO#l obnactu, rae B | subject area where they have different | B3SAIMOCBSI3U, PROBABILITIES
HUX BKJIJIbIBA€TCS pasnuyHoe | meanings and contents. The article is | CTATUCTUYECKUE AND
Zviagintseva A.V., Guchmazova TXK., | 3Haduenne wu coaepxkanue. Crarbsa | aimed at searching for quantitative | BEPOATHOCTU u DISTRIBUTIONS
Klemeniuk R.V. Identifying the | HanpaeieHa Ha nOMCK KonmuecTBeHHbIX | methods and criteria for event-based | PACIIPEJIEJIEHUS, METHODS ’ OF
relationship of complex events by example | MeTomoB u KpuTepueB coObITHIHHON | assessment of complex events as a basis | METOAbI COBBITUMHOU EVENT
analysis of statistical data on emergency | OIeHKH CIOKHBIX COOBITHH Kak OCHOBHI | for their possible systematics in subject | OLIEHKU
L7 . . . ASSESSMENT
situations IUII WX BO3MOXHOHM cHCTeMaTHKH B | areas. Several ideas are presented aimed
npeaMeTHBIX  obmactax. MznoxkeHo | at  studying the cause-and-effect
HECKOJIbKO HeH, HampaBleHHHIX Ha | relationships inherent in complex
W3yYeHHE  NPUYUHHO-CIICACTBEHHEIX | events. As an example, the subject area
cBsi3el, CBOWCTBeHHBIX  clokHBIM | of civil protection against emergencies
coOwiTHsiM. B kauecTBe mpumepa B3sta | is taken, where there are extensive
npenMmetHas o0nacTh  rpaxiaHckoit | databases of statistical data.
3aILUTBHl OT YPE3BbIYANHBIX CUTYalUH,
rae  HUMelTcs  OOmMpHbIE  0asbl
CTaTHUCTHYECKHUX JaHHbIX.
B paGote paccmotpena paspaborka m | The work discusses the development
ToHoMapés jige) PaspaGoTka MPaKTUYEeCKOEe TIPUMEHEHUE OJHOTO U3 gnd practical appllcatlpn of one of the
KATETrOPHATBHBIX (UIIHTPOB JGHHBIX LI BaYKHBIX WHCTPYMEHTOB s | important tools for information and 5
oGpaGoTki MHpOpMALMH Ha TpHUMEpe WHQOPMAITMOHHBIX W aHaIUTHYecKux | analytical systems - categorical data | [IPOM3BOJCTBEHHbIU MANUFACTURING
CT:THCTH%CKHX pMatt p q)opM cucrteM - KareropuanbHbIX ¢uibTpoB | filters. These filters become especially | CEKTOP, PYTHON, SQL, | SECTOR, PYTHON,
DOUBBONCTECHHONO ceKTopa JaHHBIX. JlaHHBIe GUIBTpPEI cTaHoBATCs | relevant when you need to compare | BA3bI JAHHBIX, | SQL, DATABASES,
HgHI/ITeHﬂI/Ia O CHOTEMBI P21 ocobenno aKTyallbHBIMH, KOT/Ia clienyeT | samples by certain categories, or | PEJIIIIMOHHASA _ | RELATIONAL
fmap CpPaBHHUTH BHIOOPKH TO ompeneieHHbIM | compare the values of indicators of the | TEOPUS, CHUCTEMHBIA | THEORY, SYSTEMS
Ponomarev D.S. Development of cateeo KaTeropusiM, TuOO MpoBecTH cpaBHeHue | current specified period of time relative | AHAJIN3, ANALYSIS,
o p CEOTY | havennit  moxasateneit Tekymiero | to previous ones. As an example, | IEHUTEHIIUAPHASA PENITENTIARY
data filters for information processing on S .
. 3a/IaHHOTO nepuoaa BpemeHH | statistical data from the production | CUCTEMA SYSTEM
the example of statistical forms of the o
OTHOCHUTEIILHO MIPEIbITYIIHX. B | sector of the penitentiary system were

production sector of the penitential system

KayecTBe NMpuMepa ObUIM PacCMOTPEHEI
CTaTHCTHYECKHE JIaHHbIE

considered. Interaction with already
developed data storage and accounting




MIPOU3BOJICTBEHHOTO ceKkTopa
MEHUTSHIIMAPHOM CHCTEMEIL.
PaccmotpeHo B3aumopeiicTBue c yxe
pa3paboTaHHBIMH CUCTEMaMU

XpaHCHHUS U y4eTa NaHHbIX. [IpuBeeHbI
npuMepbl HPOPMHUPOBAHUS APXUTCKTYPBI
0a3pl  JAaHHBIX Ui TPOBCICHHS
HayYHBIX HCCIENOBAaHWH W aHaln3a
JAHHBIX C NO3ULUM  PEeALUOHHON
TeOpuH. PaccMOTpPEeHBI  aNTOPUTMBI
peanm3arn paboTel ¢ 623011 JaHHBIX H
CO3IaHUA MHOTOMEPHBIX (DMIBTPOB Ha
npUMepe  S3bIKa  POTrPaAMMHUPOBAHUS
Python. PaspaboraHbl
N0JIb30BaTEIIbCKUE HHTEPdEHCHI.

systems is considered. Examples are
given of the formation of a database
architecture for conducting scientific
research and data analysis from the
perspective  of relational  theory.
Algorithms for implementing work with
a database and creating
multidimensional filters are considered
using the example of the Python
programming language. User interfaces
developed.

[Momnecusii  B.HO., [lanuno  B.B.,
TpetbsikoB N.A., Konecuuk E.B. OcHOBBI
HHPOPMAITHOHHO-U3MEPUTEIBHBIX
texHonoruii B ACY u ACHU

Podlesnyi V.IU., Danilov V.V., Tretiakov
I.A., Kolesnik E.V. Fundamentals of
information and measurement technologies
in ACS and ASRS

B Hacrosiiiedi paboTe paccMOTpEHSI

nH(OpMaMOHHbIE XapaKTEPUCTUKHU
U3MEPUTEIBHBIX COO0IIeHNH, B
YaCTHOCTH, MOJENM U3MEPUTEIbHBIX

COOOIIEHNH, MOJEIHN CTallMOHAPHBIX
CIlyJaWHBIX  MPOILECCOB, MOZENH
HECTAIIMOHAPHBIX MIPOIIECCOB
(M3MepUTENBHBIX), MOTPEIIHOCTH TIPH
MX U3MEPEHMSIX U Iepesiaye.

In this paper, the information
characteristics of measurement
messages are considered, in particular,
models of measurement messages,
models of stationary random processes,
models of non-stationary processes
(measuring), errors in their
measurement and transmission.

ACY, ACHH,
WH®OPMALIMOHHOE
OBECITEYEHMUE,
W3MEPUTEJIbHBIE
COOBIIEHUS,
VH®OPMALIMOHHBIE
XAPAKTEPUCTUKH

ACS, ASRS,
INFORMATION
SUPPORT,
MEASUREMENT
MESSAGES,
INFORMATION
CHARACTERISTICS

I[Monomapés  J[.C., TopoxoB M.M.
PazpaboTka cuCTEM  CpPaBHHUTEIHHOTO
aHaJm3a KITFOUEBBIX napameTpoB
3P PEKTHBHOCTH MIPOU3BOACTBEHHOTO
CEKTOpa MpHY TOMOIIH s3bIKa python

Ponomarev D.S., Gorokhov M.M.

Development of systems for comparative
analysis of key parameters of the efficiency
of the production sector using the python
language

B cratee paccmoTpena paspaborka

OHOW W3 BAXHBIX COCTaBISAIOMINX
MHPOPMAITMOHHBIX CUCTEM:
WHCTPYMEHTOB MPOBEICHUS

CPaBHHUTEJILHOTO aHallu3a OCHOBHBIX
CTaTUCTUYCCKUX MCETPUK  KIIFOUYCBBIX
apaMeTpoB a¢dekTuBHOCTH
MPOU3BOJICTBEHHOTO  cektopa. s
peanu3alu MoCTaBICHHOM 3a1a4u ObLIT
UCIOJIb30BaH s3bIK Python. Paspaborka
JAHHOTO WHCTPYMEHTa BeJlachb Ha
NpUMepe MPOMU3BOJCTBEHHOTO CEKTOpa
NIEHUTEHIMAPHON CHCTEMBI.
PaccmoTpena pabora C JTaHHBIMH.
HpHBe}leHBI CXEMBbI HUCIIOJIB30BAaHUS
XpaHWiInila AJaHHBIX, 0a3 JaHHBIX, a
TaKXKe KaTeropHalbHBIX (UIBTPOB H

The article discusses the development
of one of the important components of
information  systems:  tools  for
conducting a comparative analysis of
the main statistical metrics of key
parameters of the efficiency of the
manufacturing sector. To implement the
task, the Python language was used. The
development of this tool was carried out
using the example of the production
sector of the penitentiary system. Work
with data is considered. Schemes for
using a data warchouse, databases, as
well as categorical filters and generating
samples for comparison are given. An
algorithm for developing the tool in
question is presented. Examples are

(hopmupoBaHus BBEIOOPOK ms | given of using libraries for data
cpaBHeHms. I[lpuBenmen amroput™m i | processing, as well as for creating
pa3paboTKi paccmarpuBaeMmoro | external user interfaces.

AJITOPUTM, OBPABOTKA
JIAHHBIX, PYTHON,
CTATUCTUYECKUE
METPHKH,
CUCTEMHBIA AHAJIU3,
NHOOPMALIMOHHAS
CUCTEMA, KIJIFOUEBBIE
[TAPAMETPBI
SODOEKTUBHOCTH,
[NEHUTEHLIMAPHA S
CUCTEMA,
[TPOU3BO/ICTBEHHBIN
CEKTOP

ALGORITHM, DATA
PROCESSING,
PYTHON,
STATISTICAL
METRICS, SYSTEM
ANALYSIS,
INFORMATION
SYSTEM, KEY
PERFORMANCE
PARAMETERS,
PENITENTIARY
SYSTEM,
MANUFACTURING
SECTOR




HHCTPYMEHTA. IIpUBEIEHBI IPUMEPHI
HCITOIL30BaHUS OuOIHoOTEK IS
00pabOTKM MJaHHBIX, a TaKkKe JyIs
CO3JaHUS BHEIIHUX I0JIH30BATEIBCKUAX

uHTEp(EicoB.

B crarbe paccMarpuBaeTcsi CTpyKTypa U

OpHUMEHCHHE HHTEIUICKTYallbHOU

cucteMbl ~HaBuraumm Ha  ocHoBe | This article discusses the structure and
00paboTKM  ecTecTBEHHOro  s3bIKa | application of an intelligent navigation

(NLP). Cucrema mpemHasHadyeHa I

system based on natural language

yOpomieHuss HaBuranmu U momcka | processing (NLP). The system is INTELLIGENT
HHpOpMAIIH B cnoxkubix | designed to simplify navigation and gﬁé%ﬁ?ﬁ%ﬁ}iﬁ%ﬂ NAVIGATION
HHPOPMAITHOHHBIX cucremax. | search for information in complex OBEPAEOTKA > | SYSTEM, NATURAL
Pynax JI.B., 3opu C.A. UntennekryansHas | OcHOBHOE BHUMaHHE yaeneHo | information systems. The main focus is ECTECTBEHHOTI'O LANGUAGE
cUCTeMa HaBHTrallM¥ Ha OCHOBE 0OpabOTKH | apXUTEKTYpe CHCTeMBbI, BKIIOHaromiei | on the system architecture, which PROCESSING, NLP,
. SI3bIKA, NLP, TIIOHCK
€CTECTBEHHOTO SI3bIKa Moaynu o0pabotku ectectBenHoro | includes modules for natural language MHOOPMALIIN INFORMATION
s3bIKa, TOMCKa W W3BIeUeHHs | processing, information search and VIIPABJIEHUE ’ RETRIEVAL,
Rudak L.V, Zori S.A. Intelligent | uHpOpMAaIuK, yIpaBieHUs 3HaHUSIMH, a | retrieval, knowledge management, and KNOWLEDGE
.. . . 3HAHUSIMU,
navigation system based on natural | Takke oOyueHus wu  amanranud. | learning and adaptation. The results of MAIIMHHOE MANAGEMENT,
language processing PesynbraTe nuccienoBanus | the study demonstrate that the system OEYUELIE MACHINE
JIEMOHCTPHUPYIOT, 49TO0 cucrema | can significantly improve the accuracy CEM AHTI/I‘-iECKI/Iﬁ LEARNING,
cnocobHa 3HaumTenbHO  moBBICHTH | and efficiency of information retrieval, AHAJI SEMANTIC
TOYHOCTh H 3(¢ekTHBHOCTh moucka | making it useful for applications in ANALYSIS
uHpOpMaIuy, uTo aenaeT e mone3Hou | various fields such as scientific
U1 TPUMEHEHUS B  pa3iIWyHbIX | research, corporate databases and
obOmacTsax, Takux kKak  HayuHele | educational resources.
UCCJICZIOBAHUS, KOPIOPaTUBHbIE 0a3bl
JIAHHBIX ¥ 00pa3oBaTelbHbIE PECYPCHI.
B pabote npezacrasieno | The paper presents mathematical
Maremaruueckoe obecrieueHune cucteM | support for systems of information
Canomarun  AA. Amamms  cTpyKTyp nH(OpMaIOHHOM noanepxkku | support of cargo transportation using a
crictem (o 1'vIa. HOHHON  Homenscky | TPAHCTIOPTHPOBKH IPY30B C TOMOIIbIO heterogeneous group of unmanned EIUTA EAC
pMatl AVIED rereporeHHoi Tpymmel OecrmoTHeIX | aerial vehicles (UAVs) taking into ’ > | UAV, UAS,
TPAHCIIOPTHUPOBKU TIPY30B C MOMOIIbIO . . VYIIPABJIEHUE,
. nerarensHbIXx  ammaparoB  (BITJIA) ¢ | account meteorological conditions and CONTROL, CARGO
rereporeHHoi rpymmnsl BIIJIA ¢ yuerom . TPAHCIIOPTUPOBKA
. YUETOM METEeOpOJIOTHYECKHX yciioBHi U | analyzes the structures of these systems TRANSPORTATION,
METEOPOJIOTUYECKUX YCIOBHH . I'PY30B,
npoBeneH aHanu3 crTpykTyp naHHbX | for their further development. The METEOPOJIOTMUECKUE METEOROGICAL
Salomatin A.A. Analvsis of structures of | CHCTEM AT HX nmanpHeimero paspurus. | relevance of the study is due to the VCIIOBUSI IPYTITA CONDITIONS, UAV
. Lo y AKTyabHOCTh uccnenoBanus | emergence of new requirements for the ’ GROUP,
information support systems for cargo ; . . . BIUIA,
. . oOycroBieHa BO3HMKHOBEHHEM HOBBIX | creation of intelligent transportation INFORMATION
transportation using a heterogeneous group o : NHO®OPMAIIMOHHA A
. . TpeOoBaHuUit K CO3JIaHMIO | systems using modern SUPPORT
of UAVs taking into account . . ITOAAEPXKA
meteorological conditions MHTEJUICKTYaIbHBIX TpaHCHOPTHBIX | telecommunication technologies that
& CHUCTEM c ucrnone3oBanueM | provide information integration of
COBPEMEHHBIX transportation  systems and  the

TCJIICKOMMYHHUKAIIUOHHBIX TEXHOJIOT I/Iﬁ,

implementation of highly efficient




obecrieunBaOImMUX UHPOPMAITMOHHYIO
WHTETPAIUI0 TPAHCIIOPTHBIX CHCTEM H

peanu3aiuo BBICOKO3((hEKTUBHBIX
TOBAPOTPAHCIIOPTHBIX "
JOTUCTUYECKUX TEeXHOJNOrHH. B Xome
paboTHhI MpOBeNCH aHanm3
NPUMEHUMOCTH 0eCIHMIOTHBIX
ABHAIIMOHHBIX CHCTEM ISt

TPaHCHOPTHPOBKH I'py30B B Poccun u 3a
pyoexom. OmmcaHa comepxarebHas u
MaTeMaTudeckas IIOCTAHOBKA 3aJa4M
YIOPABJICHUSI TE€TEPOTreHHONW TIpynIon
BIIJIA mpu TpaHCHIOPTHPOBKE TI'PY30B.
OTZ[CJ'II)HOFO BHUMAaHUA 3aCIyKUBACT
y4der METEOPOJIOTHYECKUX
XapaKTEepUCTUK B MOACIIAX U METOAaX
rpynnoBoro ympasienus BIIJIA mpu
TPaHCHOPTUPOBKE TIpy30B. Kpatkuii
0030p  CYMIECTBYIOIIMX  PEUICHUH
MOKa3al, 4TO Ha TEKYIIMH MOMEHT

goods transportation and logistics
technologies. The paper analyzes the
applicability of unmanned aircraft
systems for cargo transportation in
Russia and abroad. The substantive and
mathematical formulation of the task of
controlling a heterogeneous group of
UAVs during cargo transportation is
described. The consideration of
meteorological ~ characteristics  in
models and methods of UAV group
control during cargo transportation
deserves special attention. A brief
review of existing solutions has shown
that at the moment it is possible to
further improve them by considering
new characteristics, both
meteorological  characteristics  and
flight-technical characteristics of UAV's
associated with them. Moreover, there is

BO3MOXKHO MX NanbHeimree ynyuymenne | a lack of comprehensive, full
32 CYeT  paccMOTpPeHHs  HOBBIX | consideration of  meteorological
XapaKTePUCTHUK, kak | characteristics in mathematical models
MeTeopoyornaeckux — xapaktepuctuk, | of UAV control in cargo transportation,
TaK " neTHO-TexHuYeckux | which may also be a promising area for
xapakrepuctuk BILJIA, cBszannbix c | further research.
HUMHU. bonee TOTO, OTMEUYEHO
OTCYTCTBHE KOMIUIEKCHOTO, IIOJIHOTO
ydera METEOPOJIOTHYECKUX
XapaKTepUCTUK B MaTreMaTHYECKHX
Monensix  ynpasienuss  BIIJIA B
TPAHCIIOPTHPOBKE TPy30B, YTO TaKXKe
MOXET  OKa3aThCsi IMEePCHEKTUBHBIM
HampaBJIeHHEM  JIs  JaJIbHEHIInX
UCCIIEIOBAHUM.

llyouuxos  B.C, 3asagckas TB., B cratebe wucciemoBaHBI M OIICHEHBI The .artlcle examines and evaluates | UHTEJIJIEKTYAJIbBHOE SMART AIR SUPPLY,

. CYIIIECTBYIOIINE TEXHOJIOTHH n | existing technologies and approaches to | BO3/JJYXOCHABXEHUE,

bopmieBcknit  C.B. K Bompocy 00 : . . . MINING INDUSTRY,
MOJXO/bI K yHopaBieHHIO | managing air supply in mining areas of | TOPHOJIOBBIBAIOIIA A

MHTEJUIEKTYalbHBIX ~ CHCTEMax BBIOOpa . .. AUTOMATED
BO3AyXOCHaOeHHeM Ha JOOBYHBIX | mines, and also proposes promising | [IPOMBIHIJIEHHOCTB,

napameTpoB BO3/IyXOCHaOKEHUS L . . VENTILATION
ydacTKax IIaxT, a Taioke npeniaraiorca | directions for solving them wusing | ABTOMATU3MPOBAHH

JIOOBIYHBIX YYaCTKOB IaXT . . . . SYSTEMS, MINE
MepCIeKTHBHBIE HampasieHus i ux | intelligent systems. The main focus is | bIE CUCTEMBI SAFETY. AIR
peuieHus c nmoMornipio | on analyzing current technologies, | BEHTUJIALINN, QU ALIT’Y
uHTEIUIeKTYanbHBIX cucteM. OcHoBHOe | identifying their shortcomings, as well | BE3BOITACHOCTb HIAXT, MONITORING. AIR
BHUMaHHE YACJICHO aHAJNW3y TEKyIUX | as proposing new solutions to improve | MOHUTOPUHI ’




SHubnikov ~ V.S., Zavadskaia T.V., | TexHogorui, BBISIBJICHHIO ux | the efficiency, safety and environmental | KAUECTBA BO3IYXA, | CONTROL
Borshchevskii S.V. Intelligent system for | HemoctatkoB, a Takxke mnpemtoxenuto | friendliness of air supply processes. TEXHOJIOT'U TECHNOLOGIES
selecting air supply parameters for mining | HOBBIX pEIIEHHH JJIsI  MOBBILICHUS KOHTPOJIAA BO3AYXA
areas of a mine a¢dekTuBHOCTH, OE30MaCHOCTH U
9KOJIOTHYHOCTH MIPOLIECCOB
BO3YXOCHAOKEHMUSI.
[IpuBeneHo rccnenoBanue NEPEeMEHHON
yCKOpeHHUs  KojeOaHmii  pabouero
opraHa  Karka Uil HOCTPOCHHS
ABTOMATHU3MPOBAHHON CHCTEMBI
:2:;1; (IZ¥§6€TOHHOI7'I CJ::HOTH;;H%ZIg A study of the variable acceleration of
TeX HONOLHH BEIHCIHTENLHOMO the roller quking body vibrations for
M TCILICKTA. Ve e noBare the const.ruc‘tlon of an automated system
Gasupyercs Ha  aHamMse  JAHHBIX fo.r momtorlr}g of the asphalt conprete
BUOPALMOHHEIX TIApaMETpOB  Balbiia mixture density based on computational
. intelligence technology is presented.
AOPOXKHOTO IéaTKa 5o BB%eMeHHOH " The study is based on the analysis of
HACTOTHOM  ODJACTAX.  BHOPALMOHHEIC data on the vibration parameters of the
IIpoxonseB ~ A.Il.  MynbTHIOMEHHBII 10\;[4}211{\?;“ MOy HCHET a:cengog/[;[):;“; road roller drum in the time and | ABTOMATU3ALIA,
aHAIIM3  BHOpAIlMOHHBIX  IapaMeTpPOB CTAHOBICHHOMO  Ha  BHG ap HOHHI; 1v; frequency domains. Vibration signals | MHTEJUIEKTYAJIbHAS, AUTOMATION
JTIOPOKHOTO KaTKa TUTS M pall were obtained using a MEMS | KOHTPOJIb INTELLIGENT’
aBTOMAaTH3UPOBAHHOTO TIPOTHO3UPOBAHUS BaIIBIIC KaTKa, BO BPEMi HPOBCACHHA accelerometer mounted on the roller's | IINIOTHOCTU, DENSITY COI\}TROL
YIUTOTHEHHOCTH ac(paibTOOeTOHHON cMecH ESJCIEeBzO[;gaHH;[ 3K01']13ep HMeH}:agBHOFO vibrating drum during a field | MYJIBTUJOMEHHBI MULTI-DOMAIN ’
’ porecce experimental  study. During the | AHAJINU3, -
Prokopev A.P. Multi-domain analysis of a CTPOHTEILCTEA BEPXHETO 1% Construction of the upper layer of the | ACOAJIBTOBETOHHA ANALYSIS,
roller vibroparameters for automated HOKPLITHA  aBTOMOOWIbHOH  10porH road  pavement, the  operating | CMECb, ASPHALT MIXTURE,
predict of compactness asphalt concrete MBMEPSLTHCE - PEHMMHBIC  HapamMeTpL! parameters of the roller, as well as the | BABPALIMOHHBIN VIBRATINGROLLER
mixture J;;goz(:;rgMeT :IaTKa’ a B;ifz;e vibration parameters of the drum, were | KATOK
I/Iccl;ez(o[]; aHHep Ha 6a3é measqred. The’study ba§ed on'multi-
MYJIBTHIOMEHHOTO aHAJIN3a MO3BOJINIIO domain .analy31s madg It poss1b1e. to
000CHOBAaTh BO3MOXKHOCTh TPUMEHEHHSI substantiate the possibility of using
. | indicators only in the time domain - the
JUIsL TIOCTPOCHHS WHTEIIEKTYalmbHO’ | o o absolute value of
;I;I(;Tel?x;&mﬁ:gé)iﬁem Bnﬁgf)i(;?g acceleration and the root mean square
JIVIOTHGHHS  KaTKo  NOKasaTeicii Vglue.of acceleration of the roller's
TOJBKO BO BpPEMEHHOH ob0macth — vibrating drum.
MaKCHMaJIbHOTO a0COIIIOTHOTO
3HAYCHUS YCKOPEHHS u
Cpe/IHeKBaJPaTHIHOTO 3HAYCHHS
YCKOPEHHsI BUOPALIMOHHOTO BaJIblIa.
Yenmos M.H., Knmumor B.B. Tlogxon k | Hactosmias pabGota nampaBmeHa Ha | This work is aimed at analyzing existing | [IPOTHO3UPOBAHMUE, PREDICTING,
MIPOTHO3UPOBAHUIO MIPOITYCKHOM | aHalW3 CymeCTBYIOIMX M pa3pabotky | and developing a new approach to | I[IPOITYCKHAS BANDWIDTH,
CHOCOOHOCTH KaHaJla CBS3H HOBOTO TOAXOAA K IporHozupoBanuio | predicting the communication channel’s | CIIOCOBHOCTb, KAHAJI | COMMUNICATION




MPOITyCKHOW ~ crmocoOHOocTH  KaHanma | bandwidth based on the fractal | CBA3N, ARFIMA- | CHANNEL, ARFIMA
CHeptsov M.N., Klimov V.V. | cBsa3u, ocHoBaHHOM Ha  yuere | properties of data traffic. Thus, the | MOJEJIb, TOYHOCTbB | MODEL,
Communication  channel’s  bandwidth | ¢ppakrambHpix  cBoWicTB  Tpaduka | proposed approach uses the ARFIMA | IPOTHO3UPOBAHUSI, PREDICTING
predicting approach naHHbIX. Tak, mpemnoxkeHHbld noaxon | model, which allows increasing the | ®PAKTAJIBHBIE ACCURACY,
ucnons3yer ARFIMA-mozens, urto | accuracy of predicting the bandwidth | CBOMCTBA, FRACTAL
MO3BOJIAET MOBBICUTh TouHOCTh | taking into account the specified | [IAPAMETPbBI KAUECTBA | PROPERTIES,
MIPOTHO3UPOBAHUS nponyckHoii | parameters of quality of service. The | OBCIIYXXMBAHUSA PARAMETERS OF
cnocobHOCTH ¢ ydeToM 3amaHHEIX | article also proposes a method for QUALITY OF
mapaMeTpoB KauecTBa oOCIykmBaHHA. | assessing the communication channel’s SERVICE
Taxke B crarbe mnpemiaokeH Meton | bandwidth that takes into account the
OIICHKM TpOIycKHOW cmocobHocTH | fractal properties of incoming traffic
KaHaJa CBSI3W, yauThBatomuii | while ensuring the specified parameters
(hpakranbHbIe cBOMicTBa mocTymatomiero | of quality of service.
Tpaduka mpu oOECIICYEHNUH 3aJlaHHBIX
mapaMeTPOB KauecTBa 00CTY)KHBaHHSL.
Pymeunukos .M., [JlanmwnoB B.B.,
TperbsikoB  W.A., 3enenuenxko JI.P.
Meronuka OLICHKHU MOOOYHBIX
JJIEKTPOMArHUTHBIX U3IIy4eHUl . . TISMUH, o TEMPEST,
HOCPeACTBOM AITOpHTMEECKOM B npannoii pabore mpexncranensl | This paper presents methods of | CIIEKTPAJIBHBIU SPECTRAL
06DABOTKI MACCHEA SKCrepmMenTansmsy | METOAP! TOHIKEHHS pasMepHOCTH ¢ dimensionality reduction and | AHAJIN3, ANALYSIS,
CHSKT OrDAMM P HOPMHpPOBaHUs, IO3BOJstomue Ooiee | normalization that allow for more | [IPOTPAMMHO- SOFTWARE-
porp s¢pdexktuBHO 0OpabareBath cnekTpsl | efficient processing of radio signal | OIIPEAEJISIEMASA DEFINED RADIO
. . pammocWrHamoB, B ToM  4gmcie | spectra, including those containing | PAITUOCHUCTEMA, SYSTEM,
%fei?fﬁggli“x Zell‘zi’hemga‘]‘)‘lﬁv Me\@:ﬁ conepramux IIMUH. TEMPEST. IEKTPOMATHUTHOE | ELECTROMAGNETI
for evaluating electromagnetic side effects HOJIE C FIELD
by algorithmic processing of an array of
experimental spectrograms
B pabore mpexncraBnensl pesynsrarbl | The paper presents the results of
YHCJICHHOTO MonenupoBanus | numerical modeling of the gas
Hanees AA. Koxvxos H.H.. Tovrexux | FA3CPACTIPEICIHTENLHOTO ycrpoiicta | distribution device of a technological
I[[il Z[ 6;HHH y B.IO ‘ .’qI/I(l?J?IICHHOG TEXHOJIOTHYECKOTO ammapara ¢ | apparatus with a fluidized bed moving
co Y o MepeMeIalomuMi 10 KoibIleBoMy | along an annular channel. One design FLUIDIZATION, GAS
HUCCIIEJOBaHUE TUAPOJUHAMUKHU . TICEBAOOXWXXEHUE,
N . KaHaly IICEBJOOXKIKEHHbIM cioeM. | option for the apparatus and gas DISTRIBUTION
ra3opaclupeleIMTeIbHON  PEeETKU U1 o . . . TI'A3OPACTIPEJEJINTEJIb
Paccmotpen OIVH BapuaHT | distribution device is considered. A < DEVICE,
(dbopmupoBaHUs MepeMerarouierocs . HOE YCTPOUCTBO,
KOHCTPYKIMH amnmnapara n | mathematical model of the apparatus 9 NUMERICAL
TCEBIO0KMKEHHOI'O CJIOS . . . YU CJIEHHbIN METO[,
ra3opaclpe/eIMTeNIbHOT0 yCTpoWcTBa. | operation was compiled and tested for METHOD,
CocraBnmenra u  mpoBepeHa  Ha | adequac As a result of the THAPABJITIECKOE HYDRAULIC
Nadeev A.A., Kozhukhov N.N., Prutskikh . poBep quacy. U COINPOTUBJIEHNE,
. . aJIeKBaTHOCTh MaTeMaTHdeckast Mojiellb | computational experiment, the RESISTANCE, AIR
D.A., Dubanin V.IU. Numerical study of R . . CKOPOCTH BO3/IYXA
hydrodynamics of gas distribution grid for pabotel ammapara. B pesymerare | distribution of pressure in the sections SPEED
Y BBIYUCIUTEIIFHOTO skciepumenta | of the apparatus, its hydraulic

forming a moving fluidized bed

MOJYYEHO paclpenesieHie IaBICHHUS B
CEUCHUSX amnmapara, ero
THJIPABIMYECKOC CONPOTHUBJICHUE,

resistance, the distribution of velocities
along the blade, as well as the
dependence of the hydraulic resistance




pacrnpenienieHie  CKOPOCTe  BJIOJb
JIONIATKH, a TaKXKe 3aBUCHMOCTH
THIPABIUYECKOTO COIPOTHUBIICHUS
ra3opacrpe/euTeIbHOr0  yCTPOHCTBA
U 3aBUCHMOCTh CKOPOCTH BO3yXa Ha
BBIXOJIE M3 PEUNIETKH OT CKOPOCTH
MOTOKAa BO3yXa Ha BXOJE B alapar.
Pesynbrarst YHCIICHHOTO u
AHAJMTUYECKOTO  PEIICHUS  HMEIOT
VAOBIETBOPUTEILHOE COBIMAICHHE.

of the gas distribution device and the
dependence of the air speed at the outlet
of the grill on the speed of the air flow
at the entrance to the apparatus were
obtained. The results of the numerical
and analytical solution are in
satisfactory agreement.

B cratee paccmoTrpena mpobiema
CHIDKCHHA Y(PPEKTUBHOCTH BHIPAOOTKH
NEKTPOIHEPTUH TEPMOIITEKTPUIECKOI
TCHEpaTOPHOM yCTaHOBKOM 3a cuer
N3MCHCHUA TEMIICPATYPhl XOJIOAHOTO U
ropsiuero IOTOKOB BO3AyXa B IpoLecce

The article discusses the problem of
reducing the efficiency of electricity
generation by a  thermoelectric
generator set due to changes in the

E;Haﬂgsmceﬂm em::xpﬂ T{J;g(c)m(/)l; temperature of cold and hot air flows as
Bassnam JLA., Opoxos E.A., Naxum C.B. | sacmonaeros DI ecmonent | they move inside flat channels, the | TEPMOSJIEKTPUYECKH | THERMOELECTRIC
A VP e o ! solution to which is to ensure uniformity | E I'EHEPATOPHBIE | GENERATOR
Pe3ynbrarhl YHCICHHOTO MOJCIUPOBAHKS | PABHOMEPHOCTH TEMIIEPATYPHOIO MOJIS of the temperature field or thermostat | MOJTYJTH YOOEKT | MODULES
Ezriozgﬁzfﬁ o o P 10 | the surface of the channel walls, which | 3EEBEKA, DOPEKT | SEEBECK EFFECT,
p . ., ’ p can be done by installing channels in the | PAHKA- XWJIIIA, | RANQUE-HILSCH
TEPMOSIICKTPHHACCKOM TCHCPATOPHOM || OCYIICCTBUTE  TYTCM  YCTAHOBKH B |\ iy Jongitudinal fins with variable | DKCITIEPUMEHTAJIBHASI | EFFECT.
YCTaHoBKH goggczﬁm faiin(éffleHH:f?OﬂBgﬁi)ig? height. A schematic diagram of the | VCTAHOBKA, EXPERIMENTAL
. . peop p " | developed experimental installation is | OPEBPEHUE SETUP, VARIABLE
Bazykin D.A., Orekhov E.A., Dakhin SV Iloxa3aHa mpHHOMOHATIBHAS CXeMa shown, the principle of its operation is | TTEPEMEHHOM HEIGHT FINS
Results  of heat transfer numerical | paspaGorantoii oKCEPUMEHTANBHOMN | 4o oitod  the results of numerical | BLICOTbI, UMCJIEHHOE | NUMERICAL
simulation during - thermostating of the | ycranosiu, —ommcan mpHHUAI € | o’ 0f heat transfer in channels | MOJIEJMPOBAHHE MODELING, HEAT
surface of the  channels of the | nciicrBus, NMpeACTABACHBL PESYNLTATHL | (i " i acic design are presented, | TEIUIOOBMEH, TRANSFER, FLAT
thermoelectric generator plant ;‘ggﬁzgg’;ﬁ[a . KaHZ‘;;‘:H“r?O;aHE: when fins with a fixed height and fins | IJTOCKUE KAHAJIbI CHANNELS
630801 KOHCTDVKII. TIDH Ve TI; HOBKE with a variable height are installed in
5 HuX e6epy?: ’(bﬂllcny OBAHHOI them, they are compared, and the
BBICOTOI pn pe6e . r[epeMeHHoﬁ calculated values of the useful thermal
. pebep P power for each are given from the
BBICOTOFi, BBIMONHEHO WX CpaBHeHHe, | .
OpPUBEJCHBl  pacyeTHble  3HAYEHHS p ’
MMOJIC3HON TEIUIOBOM MOIITHOCTH JJIst
KaKJIOTO U3 BApHUAHTOB.
Kocoonvios WA Conosbes  AB OmanM w3 KmodeBbIX HampasieHuidd | In Russia a significant attention is | PACIIPEJEJIMTEJIbHBIE DISTRIBUTION
qu%ﬁo Mo cTHquOB Ap | cospemenioro paseurist | dedicated towards digitalization of | SJIEKTPUYECKUE CETH, | NETWORKS,
MHTeeKTva BH'aﬂ" CI/ICTGI\I/: 4 VIDAB CH'I/I}; aneKTpodHepreTuku B Poccun siBnsietcst | power industry which has led to the | HU®POBOU POC, SMART | DIGITAL
Do EIEI(J:]C&M}I/]I;T excr OCHa6)KeHIZ$[ pasit mudpoBm3anus, passutue Kotopoi | development of a «Digital Distribution | GRID, ITU®POBU3AILNSA, | DISTRIBUTION
pont JICKTP MpUBENI0 K TOABIEHUIO KOHIENIUU | Zone» concept. However, practical | ABTOMATU3AIIIA, ZONE, SMART GRID,
«udposoro POCx». B To ke Bpems Ha | implementations of it are wusually | OFBEKTHO- DIGITALIZATION,




Kosorlukov ILA., Solovev A.V., Timchenko | mpakTuke 3Ta KoHIeNHsS Kak mpaBuio | limited to a narrow scope of measures, OPUEHTHMPOBAHHBIN AUTOMATION,
M.S., Strochkov A.V. Smart powergrid | orpannueHa JOCTaTOYHO y3kuM | i.e. equipment overhauling, network | [TPUHLIUII OBJECT-ORIENTED
control system HAaOOpOM MEpOIPHUATHH, a WMEHHO | segmentation, communication systems APPROACH

MOJIepHU3AIHEH obopymnoBanus, | enhancements and implementation of

CEKIIMOHNPOBAaHHUEM CETH, ylyulieHneM | «smart» metering. The authors of this

ceTeil CBS3M M BHEIPEHHEM «YMHOIO» | paper propose a new concept based on

yuéra. ABropamu cratei npeziaraercs | the object-oriented principle, which

HOBas rxonnenmusa | facilitates a novel approach towards

(«HTemnexTyanbpHas cucrema | modern power grid development,

yIpaBICHUS mporeccamu | making it smart, robust and effective. A

AIIEKTPOCHAOKEHUS), B ocHOBy | brief description of the system’s

KOTOPOit TTOJIOKEH obpekTHO- | architecture is provided, along with an

OpPHEHTHPOBaHHBII  npuHOMO. Ota | outline of its basic elements and

KOHIICTIIIASA TMO3BOJIIET He mpocTo | functions.

MOJIEPHU3HPOBATh ANEKTPUUECKYIO

CeTh, a M3MEHseT caM MOoAXon K eé

MIOCTPOEHHUIO, zenas eé

WHTEJUIEKTYaJIbHOH, HaJIeKHOH u

a¢pexTrBHON. JlaHO KpaTKOe ONHCcaHue

ApXUTEKTYpBl ~ CHCTEMBEI,  HaOOpOB

OCHOBHBIX (YHKIMA W CTPYKTYPHI

€IMHUYHOTO 3JICMEHTa CHCTEMEI.

Typynuna 10.0., buprokos A.b., Cunopos 1(;[1'11) eé[ ﬂ:;:;;(;ﬂmmfeac:: TH;IﬁeTanjJ[IeaTgi A method is proposed for determining
M s DAP D= LHIOP pei patyp the temperature of the metal based on an
B.A. Kocsennoe OTpeJieNieHNe | OCHOBAaHWM aHaJlnW3a JYHEPrOCHIIOBBIX .
y analysis of the  energy-power < ROLLING MILL,
TeMIEeparypbl MeTajlyla Ha OCHOBaHUU | MapaMeTpOB YEepPHOBOM KJIETH . ITPOKATHBIN CTAH,
parameters of the roughing stand of a MASS-AVERAGE
aHalu3a DHEProCWJIOBBIX  [apaMeTpPOB | MPOKATHOro cTaHa. MeTroJ MO3BOJsET . . CPEJHEMACCOBA#
N rolling mill. The method allows you to METAL
YEPHOBOW KJIETH ITPOKATHOTO CTAaHA OIIPENEIUTH CpETHEMACCOBYIO . TEMITEPATYPA
determine the temperature of the < | TEMPERATURE,
TeMneparypy 3aroTOBKM B KJIETH B . . . METAJIJIA, KOCBEHHbIN
. .. . workpiece in the cage depending on the INDIRECT METHOD,
Turulina 1U.O., Biriukov A.B., Sidorov | 3aBHCHMOCTH OT TOKa JBHrares. . . METO[, IIPEJIEJI
. . . motor current. The implementation of TENSILE
V.A. Indirect determination of metal | Peanmszanms maHHOW pa3paboTKH B . . . ITPOYHOCTU,
temperature based on analysis of energy- | pexume peasbHOTO BpEMEHH ITO3BOJISCT this development in real time allows you UAEHTUDOUKALINA STRENGTH,
. . to control the rationality of the IDENTIFICATION
power parameters of a rolling mill rough | koHTpONHpOBaTH paIMoHAIEHOCTh .
established parameters of the furnace
stand YCTAHOBJICHHBIX napameTpoB .
temperature regime.

TEeMIIEPaTypHOTO PEXXHUMA TIEUH.

UccnenoBansl  peskumbel  aBwkeHus | The driving modes of the N1 category | ABTOMOBWJIb, CAR, HYBRID
lTopoxankua C.A., CasenkoB H.B., | aBTomoOunss  kareropun NI c | car with a hybrid power plant are | TUBPUJIHAS CHWJIOBAS | POWER PLANT,
CrenakuH B.P. DHepreTndeckas | THOpUIHON  cuiaoBOd  ycraHoBKoW. | investigated. The possibilities of | YCTAHOBKA, JABC, | INTERNAL
3¢ (HEKTUBHOCTH PEKHUMOB pasrona | PaccmarpuBaroTcs BO3MOXKHOCTH | increasing its fuel efficiency for driving | SJIEKTPOJIBUT'ATEJIb, COMBUSTION
aBTOMOOMJISI ¢ THOPHIHOW  CHIJIOBOH | TIOBBIIICHHS €ero ToruMBHOM | modes in a standardized urban driving | E3IOBOU HUKIJI, | ENGINE, ELECTRIC
YCTaHOBKOH SKOHOMHYHOCTHU s pexumoB | cycle are considered. This is achieved | YIEJIbHBIE PACXO/] | MOTOR, DRIVE

IBIDKEHUSI B CTaHAApPTH30BaHHOM | by using a traction electric motor in the | TOIIJIMBA, IIYTEBOU | CYCLE, SPECIFIC

TOPOJICKOM  e3710BOM  ImkJie. JTo | acceleration sections, and driving using | PACXO/ FUEL




Gorozhankin  S.A., Savenkov N.V,
Stepakin V.R. Energy efficiency of hybrid
vehicle acceleration modes

JIOCTUTAETCS MyTEM HCTIOIb30BAHMS Ha
y4acTKax pasrona TSATOBOTO
JJNIEKTPOJIBUTATENS, a Ha Yy4yacTKax
LMKJIa C TOCTOSHHOM CKOPOCTBIO -
JIBIOKCHHME ¢ ucrosib3oBaHueMm J[BC ¢

napajuieJIbHON 3apsIKON
aKKyMyJsITOpOB. brmaromaps pabote
JBC c Oonee BBICOKOM

SKOHOMHYHOCTBIO Ha TaKHX pPEXKHMaxX
JIOCTUTaeTCsl MHUHUMAJBHBIM IyTeBOU
pacxon TorumBa. B kauecTBe KpHTEpHS
OIICHKH 3P PEKTUBHOCTH
Hpeaﬂaraeme pe)KI/IMOB JOBHUXXCHUS
paccMaTpuBaeTCsi CyMMapHbIE PacXo/Ibl

an internal combustion engine with
parallel charging of batteries in the
cycle sections with a constant speed.
Due to the operation of the internal
combustion engine with  higher
efficiency in such modes, minimum
ground fuel consumption is achieved.
As a criterion for assessing the
efficiency of the proposed driving
modes, the total fuel consumption in the
cycle is considered. The results were
obtained on the example of the model
range of cars of the Sobol family with a
hybrid power unit.

CONSUMPTION,
TRAVEL
CONSUMPTION

TOIUIMBA B  IMKIe.  Pesymbrarhl

MOJNyYeHbl Ha IIPHUMEPE MOJIEIBHOIO

psna aBTOMOOMIIEeH cemelcTBa

«Cobonb» ¢ THOPUIHBIM CHIIOBBIM

arperaToM.

[IpoaHann3upoBaHsl —amnmapatHbie |

AITOPUTMHUYECKUE 0CcOOCHHOCTH

OTIepaTUBHOMN nneatudukanun | The hardware and algorithmic features

ko3¢ ¢urmenToB monezHoro neiictus | of the operational identification of the

KoTenmpHOTO arperara mo MeroxaM | efficiency factors of a boiler unit using

npsMoro W oOparHoro OamancoB. B | direct and reverse balance methods are

pabore npopaboransl | analyzed. The work elaborates the
buprokoB A.b., T'mutués II.A. Amnamu3 | agropurmMuueckue u  npubopssie | algorithmic and instrumental features of
BO3MOKHOCTEH peasin3alliy ONMePaTHBHOTO | 0COOCHHOCTHU peanu3aiuu | the implementation of operational KOTEJIbHBI  ATPETAT.
JIMarHO CTUPOBAHUS YPOBHS | OTIEpaTUBHOTO nmuarHoctupoBanus | diagnostics of a boiler unit. The issues K.ITJ-HETTO K.ILT ’ | BOILER UNIT, NET
sHeprodpdexTUBHOCTH KOTEJIbHOTO | KoTenbHOro arperara. Paccmorpensl | of  implementing  diagnostics  of EI.’Y.TTO ’ | EFFICIENCY, GROSS
arperata BOIIPOCHI peammm3anuu | NGROSS of a boiler unit using direct 3HEPFO’3 DOEKTUBHOC EFFICIENCY,

JIMarHOCTUPOBAHUS nBPYTTO | and reverse methods are considered. Th [TOJIE3HO ENERGY
Biriukov A.B., Gnitiev P.A. Analysis of the | kotenpHOrO arperara mo mpsmomy u | The idea has also been put forward I/IC’HOJ'H)3YEM ASI EFFICIENCY,
possibilities of implementing operational | o6paTHOMYy MeTOIaM. Taroke | about the feasibility of implementing TEIUIOTA USEFUL HEAT

diagnostics of the boiler unit energy
efficiency level

BBIIBUHYTA UAES O LEIeCO00Pa3sHOCTH
peanuzalMi B pPEaAJbHOM BpPEMEHHU
JMArHOCTUPOBAHUS II0 IIPSIMOMY H
obparHomy wmetomaM. OTMEYEHO, YTO
OONpIIyI0 YacTh MapaMeTpoB pPabOTHI
KOTEJIFHOTO arperara MOYKHO
3a(UKCUPOBATH c TIOMOIIIbIO
coBpeMeHHOM aBromatuku u KUII
KOTJIOBOTO  arperara, a  TaKxke

real-time diagnostics using direct and
reverse methods. It is noted that most of
the operating parameters of the boiler
unit can be recorded using modern
automation and instrumentation of the
boiler unit, as well as heat meters and
gas volume correctors.
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B craree mpencraBieHbl pPe3yNbTaThl
nepepabOTKH 0Ca/IKN TEXHOJIOTMYECKUX
CTOKOB KOKOHOMOTaJIbHOTO
NPOM3BOJCTBA C  HUCIOJb30BaHHUEM
CONHEYHOH ycraHOBKH. B  ¢okyce
NoMeniaeTcs  IpucrnocoOneHue  u3
JKEJIE3HOTO JICTa C 00e3BOKCHHBIMH
ocankamu. J{s yCKOpEHHUs MPOIECCOB
ocankd 4 - 5 pa3 mepenonaunBarOTCs.
Teepmas dasza ocamka comepxuT Ooiee
50% OpraHHYECKUX BCIIECTB,
KOMILUTEKCHI a3oTa u docdopa. [Iporece
nacTepu3aluy MPOBEJCH B PEXHUME JI0
85 - 92°C, BwigepxkuBanuem 20 -
30MmuH. /{14 monydeHus: KOMIO3HUIUIH B
KayecTBe  J100aBKH HCTIONIB30BaH
BOJIOPOCJICBOM TOPHBIA M3BECTHAK C
ToHMHOM pasmona 0,25 mMm, 7% ot
Macchl  BBICYIICHHOTO  OCaJKa W
noGaBisuH IpH TeMrepaTypsl 60 - 70°C
nepenonaunBaeM.  CMech  MOXKHO
HCIIOJIE30BaTh B KadecTBe
MOYBOYIYUIIAIOMICH KOMIIO3WIIMK B
CEJIbCKOM XO35HCTBE. Croco6
ofecrieynBaeT yTUIM3AIMIO OCATKOB U
MOBBIIIAET 9KOJIOTUYIECKYIO
6€30acHOCTh OKpY’KaloIeH cpeibl.

The article presents the results of
processing the sediment of
technological wastewater from cocoon-
winding production using a solar
installation. In focus is placed a device
made of iron sheet with dehydrated
sediment. To speed up the processes, the
sediment is shoveled 4-5 times. The
solid phase of the sediment contains
more than 50% of organic matter,
nitrogen and phosphorus complexes.
The pasteurization process was carried
out in the mode of up to 85-92 ° C,
holding for 20-30 minutes. To obtain the
composition, algal mountain limestone
with a grinding fineness of 0.25 mm, 7%
of the mass of dried sediment was used
as an additive and added at a
temperature of 60-70 ° C by shoveling.
The mixture can be used as a soil-
improving composition in agriculture.
The method ensures the utilization of

sediment and improves the
environmental safety of  the
environment.
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