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besyc 10.A., Poibanka A.E., Pymsnies Hcenenosanbl ocobennOCTH CHSKTp a The features of the spectrum of exciton- HEMJIEAJIBHAS IMPERFECT
9KCHUTOHONOAOOHBIX BO30OYKICHUN Kak | . o . . I'EKCAT'OHAJIBHAS
B.B., ®emopos C.A., besyc A.B. like excitations are investigated both for HEXAGONAL
Ul UOeadbHBIX CHUCTEM, TaK W IS | . . . HAHOPEILIETKA,
OKCUTOHOIIOZIOOHBIE ~ BO30YXKICHUS B ideal systems and for systems with point NANOLATTICE,
CUCTEeM C TOYCYHBIMHU JeeKTaMu . . MUKPOITOPHI-
HeHleanbHbIX reKcaroHaJlIbHBIX (BaKaHCHAMH BO BTOpOIl MOTpeIIETKE) defects (vacancies in the second PE3OHATOPBI MICROPORE
HaHOPEUIETKaX MUKPOIIOp P P " | sublattice). It is determined that the laws ’ RESONATORS,
OrmpenieneHo, 4To 3aKOHBI JTUCIEPCUU . . JAEDEKTBI CTPYKTVYPBI,
. of dispersion for the system under STRUCTURAL
. IUTSL pacCMaTpPUBaEMON CHCTEMBI IMEIOT . . OKCUTOHOIIOJOBHBIE
Bezus IU.A., Rybalka A.E., Rumiantsev . consideration have a more complex DEFECTS, EXCITON-
. Ooee CIIOXHBIN Xapakrep, Oonblice o BO3BYXXIAEHUA,
V.V., Fedorov S.A., Bezus A.V. Exciton- character, a greater number of critical LIKE EXCITATIONS,
. . L YUCIIO KPUTHYECKUX TOYEK, OObIIee . . [MPUBJINXKEHUE
like excitations in imperfect hexagonal . | points, a greater number of topological VIRTUAL CRYSTAL
. . YHCJIO TOIOJIOTHYECKUX OCOOCHHOCTEH . BUPTYAJIBHOI'O
nanolattices of micropores 1L X THIIOB features and their types. KPUCTATUIA APPROXIMATION
OTpakeHbl TPHUHIUIBI, Ha OCHOBE
ggz:f pIx O;iL;eCTBMGTC; J?Sf;r:;: The principles on the basis of which
MaTemaTquCKorgy MOp egn oBAHIS feedback is carried out between the
DOLECCOR T aic (bé) AL results of mathematical modeling of the
3; L:BH;HO X Be eCTBpB 5o 0201(;(1/1 processes of  transformation  of WASTEWATER
aIfHI)IMI/I Hi)KHM::,Ix u cneﬂnanbnmx pollutants in watercourses and the data CONTROL,
i o | of regime and special observations | KOHTPOIb ~ CTOYHBIX | MULTIPOINT
ooy e, TIPOROT o B P | carried out in real time are reflected. If | BOJ, MHOTOTOYEYHBIH | DISCHARGE,
[Manapun B.M., MacnoBa A.A., PrineeBa §606x0 HMOCTH esmme I:Ia6J'IIO eHEﬁ necessary, the observation data are | CBPOC, MOJIEJIb | FORECASTING
EM P Bpay | BA,  O6ap . seroton KopperprmcﬂﬂyqemM peSyJIfTaTOB adjusted taking into account the | IPOTHO3MPOBAHUS, MODEL,
T T modeling results. The article considers | TYPBYJIEHTHA S TURBULENT
KOHTPOJISI M OLEHKH CTOYHBIX BOJ TPH | MOACIMPOBaHUs.  PaccMmarpuBaroTcst .2 . .
yCJIOI];I/II/I MHOFOTOUCIHOMO c6polz a HpnopHIT)eTHO Sh(eKTHBHbIC IprOCTLIe the priority effective and simple tools | JUDODY3US, CTBOP | DIFFUSION, RIVER
3ArpABHAIONIIX BOLECTS HHCTDYMEHTB U1 TIPOrHO3HPOBAHMU for forecasting the quality of water | PEKM, BXOAHBIE U | SECTION, INPUT
KaquTyBa BOTHBIX OOLEKTOB Ha IDHMEDe bodies using the example of artificial | BBIXOAHBIE = JJAHHBIE, | AND OUTPUT DATA,
Panarin VM. Maslova A A Rvleeva EM... | ek CCTBeHEHX N cepTeﬁ pB neural networks. In the conditions of an | HCKYCCTBEHHBIE ARTIFICIAL
Bront VA Roview of wasienator sontrol | vome > D o on & | unfavorable environmental situation, an | HEPOHHBIE  CETH, | NEURAL
and evaiua;tion methods under multiple- ZIKOHOFHHGCKOIZ CUTyaluu P BCTaeT urgent problem arises of assessing the | TPAHC®OPMAIIMA 3B, | NETWORKS,
o dicoharas of nollutants p e O6H-ZM'; oo | state of surface waters, into which | MATEMATHYECKOE TRANSFORMATION
p geotp Coczomm nogepmocmmx B;‘ " | wastewater  from  chemical and | MOJIEJIPOBAHVIE, OF  POLLUTANTS,
KOTODBIC TIOMa a}gT CTOUHBIC BO I}[,; or metallurgical enterprises gets, which is | UISMEPUTEJIbHA MATHEMATICAL
XHMPFI’%CKHX ”H o mqlécmx possible with a more detailed | CTAHLIAS MODELING,
DeIIDHSTHL. 910 BOSM}(I)I))KHO Hou assessment and control of changes in MEASURING
65 ngp ,[[eTaJ’IbHOM - P u water quality along the length of water STATION

KOHTPOJIC U3MEHEHHS KaueCTBa BOJIBI 110
JUTMHE BOAHBIX OOBEKTOB C OILIEHKOM
BIUSTHUSL HA DTO KAYeCTBO OTHENBbHBIX
HCTOYHHMKOB 3B.

bodies with an assessment of the impact
of individual sources of pollutants on
this quality.




B CTaTbe MpUBOAUTCSA OIIMCaHUC
aBTOMaTI/l?)I/lpOBaHHOﬂ CHUCTEMBI AL
HU3MEpEHUst napametpoB | The article describes an automated
TypOyJIEHTHOCTH B Hem3oTepMHudeckux | system for measuring turbulence
ra3oBhIX  MOTOKaxX. [Ipemmaraemsrii | parameters in non-isothermal gas flows.
[omeryn E.[., Jlebenes B.H. Pa3paboTka | coco6 M3MEpeHHUS mo3Bomsier | The proposed measurement method
o . . TURBULENCE,
ABTOMAaTHU3UPOBAHHOW CHCTEMBI U3MEPEHUs | COKPAaTUTh BpEMEHHbIE U MarepraibHble | reduces time and material costs by | TYPBYJIEHTHOCTHD,
SR o AUTOMATED
mapaMeTpoB TypOyITeHTHOCTH 3aTparThl MyTeM ympoiuenus nporeayps! | simplifying the calibration procedure for | ABTOMATU3MPOBAHHA
) SYSTEM, THERMAL
TpayupOBKI marauka | a thermal anemometer sensor. The main | S CUCTEMA, ANEMOMETER
Pometun E.D., Lebedev V.N. Development | Tepmoanemomerpa. Omricansl ocHOBHBIE | components of the automated system, | TEPMOAHEMOMETP, ’
) o | . THERMAL
of an automated system for measuring | KOMIOHEHTHI aBTOMaTH3MPOBaHHOM | signal  processing methods, and | TEPMOKOMIIEHCALIA
. . COMPENSATION
turbulence parameters CHCTEMBI, METO/IbI 00paboTKu curHaioB | algorithms for analyzing turbulent flows
W aNropuTMbl aHanm3za TypOyneHTHbIX | are described. Experimental test results
notokoB.  IlpuBenenbt  pesynbrarel | confirming the effectiveness of the
9KCHEPUMEHTAIBHBIX ucnslTanui, | proposed solution are presented.
MOATBEPKIAIOIINE 3P PEKTUBHOCTD
TPEJUIOKEHHOTO PEIICHHUSI.
IlpuémHas  HaBUTAMOHHAs  AHTCHHA,
KOTOpast IPHHIMAET CHTHAIIBI B IHala30Hax
Ll u L2 nobanbHBIX HAaBUTaMOHHBIX
cnytankoBeix  cucteM  (THCC)  GPS,
[TIOHACC, mmeeT ABe TIONOCHI ¢ KPyThIM
Zaﬂﬁoﬁm:% AHTBGHHOa_EOCTOI/ITI/II); Navigation antenna in the L1 and L2
b GEMO J'IBHBIX.GSOHEIFO 5 O IT3 bands of global navigation satellite
D pom > | systems (GPS, GLONASS), has two
P Ly bands with steeply inclined slopes of
Haitydo A., Cunkuna A.A., Kypymmma A.A JIIICKIPHIA (kepavuica ARO3). frequency response. The antenna HABUTAIIMOHHAS NAVIGATION
yo A A BYPYT A BosOysrene  Bepxueit  mwiacTuHbL | o doonoY | TESPONSE. MUKPOITOJIOCKOBASI | MICROSTRIP
MonenpoBaHye HaBUTaIMOHHOM aHTEHHEI . .| consists of two rectangular resonators,
c KpPYTOBOH MOJISIPU3AIUCH, BITIOTHACTCA - HIEPEMBIKOH - = HIIBIPEM, |-y ¢ \which lies between the dielectric AHTEHHA, ANTENNA,
pacnonoxenHoi Ha BITJIA HpOZIQ/Diaror HCHTPAIBHYIO > layers (ceramic Al203). The excitation MHOTOCJIONHAS MULTILAYER
KoakcHanbHOW mHMM. IITeIpE mpOXOAUT on upper plate is performed by central AHTEHHA, ANTENNA,
Dayoub A., Silkin A.A., Kurushin A.A. Hepes DCTHE B CPCICH IWIACTHHE, TC | (1o of the coaxial line passed through MUHUATIOPISATIMA, MINIATURIZATION,
. . . . Kacasich e€. Ilombop TeoMeTpHYecKux . . BECIIMJIOTHBIN UNMANNED
Modeling circularly polarized navigation hole in the middle plate antenna. o
antenna on aerial vehicle 11apavCTPOB AHTCHHE! BBITOMHCH B CPEIC Synthesis structure antenna, as well as JETATEJILHBIN AERIAL VEHICLE
AEKTPOIMHAMUAYECKOTO  MOIEIIMPOBAHUS ’ ATITTAPAT BIUTA UAV

CST SUITE. B pabore mnpencTaBieHbI
OCHOBHBIE OTallbl CHHTE3a CTPYKTYpPBI
AaKTUBHOM AaHTEHHbI MU €€ HaCTPOMKH,
BKJIIOYasi ~ TMOTEHIMAJIBHO  JIOCTIDKHMBIC
XapakTepUCTUKH, @  TaKKe  pacyer
3aBHCUMOCTH XapaKTEPUCTUK pu
YCTaHOBKE  AHTEHHBI  Ha  KOpIYC
OCCIIIOTHOTO  JIETATeNbHOIO  amapara
BITIA.

calculating  the  dependence  of
characteristics the antenna on the body
of an unmanned aerial vehicle (UAV)
was performed using the CST program.




B craree o06o3HaueHa  00jacThb
MIPUMEHCHHS npeoOpazoBareseit
[IOCTOSHHOTO TOKA B  HMCTOYHHUKH

NEPEMECHHOI'0 TOKa. HpI/IBeZ[eH aHaJIn3
IMPOMBIIIIJICHHBIX WHBEPTOPOB, Ha baze

The article outlines the scope of
application of DC converters to AC
sources. An analysis of industrial
inverters based on semiconductor

TTOTYTTPOBOTHIKOBOH aneMeHTHOH | elements for connecting three-phase
0a3pl, UIA MOOKIIOYCHHS Tpexda3HbIX | consumers to direct current sources is
Cacos AM Toeo6pa30BaTENL moTpeOuTeneH K nctounukaMm | presented. Their shortcomings for use in
o pbeodp . | TOCTOSHHOrO TOKa. BpuiBneHel wux | mobile vehicles have been identified.
MOCTOSHHOTO ~ TOKa B Tpex(da3HbIid . INVERTER,
HCTOWHNK  Toka ¢  MHOrokanamsmemy | FEACCTATKA JUTS cyqaeB | The design features of pulse generators | THBEPTOP, PHOTORESISTOR
. HCIIOJIb30BAHUS B moOmibpHBEIX | with multi-channel control of the | @OTOPE3UCTOP, ?
YIIpaBIE€HUEM YaCTOTON . LED,
cpencTBax nepeapwkenns. | freguency of generated pulses using | CBETOJUO/,
; : OPTOCOUPLER,
PaccmoTpensl ocobennoctu | fiber-optic elements are considered. A | OIITOITAPA, THUPUCTOP,
Sasov AM. DC converter to three-phase KOHCTPYKITH TeHepaTopoB UMIynbcoB, | diagram and description of the | MUKPOCXEMA THYRISTOR,
current  source  with  multi-channel Py paTop v ’ srar o P MICROCIRCUIT
frequency control C MHOTOKAaHAJIBHBIM  yIpaBieHHeM | operating principle of a DC-DC
YacTOTOW TeHepHpyeMbIX HMITYJILCOB, | converter into a three-phase current
HCTIOJB3YIOLINX BOJIOKOHHO- | source, with four-channel freguency
omTHYecKue dIeMeHTH. [IpemmoxkeHsr | control, usig optocouplers are proposed.
cxeMa M onucaHue npuHoumna pabotsl | Galvanic isolation of channels for
npeoOpa3oBaressi MOCTOSHHOTO Toka B | controlling the frequency of generated
Tpexa3HbIii HCTOYHWK TOKa, C | pulses ensures complete autonomy of
YeThIpeXKaHAIbHBIM ympaBiieHHeM | control objects.
YaCTOTOM, C UCIIOIb30BAHUEM OIITONAP.
B Hacrosmieit cratbe paccMOTpeHbI M
NPOANATMIHPOBAHPY PASIMIHBIC MOMCTH | ppic article  discusses and analyzes
oOHapyKeHHS u pacro3HaBaHus . .
N various models of plant detection and
pacTeHuit c UCIIONBb30BaHUEM . . .
CBODTOMHBIX  HOHDOHHEIX  Cotell  uis recognition using convolutional neural
" eim F— P I BHHOB networks to identify different plant
A KAl P A species in natural conditions. The | KOMIIbBIOTEPHOE
pacTeHUl B €CTECTBEHHBIX YCIIOBHSAX. . P COMPUTER VISION,
Comoxa  ILM.,  Hecrpyruma  E.C. advantages of using artificial | 3PEHHE, ITYBOKOE
.. | Iloxa3zaHbl MpenMyIIEeCTBa NPUMEHEHHUS | . . s DEEP MACHINE
OO0HapyXeHUE U paCIO3HABAHUE PACTCHUI . | intelligence in this area are shown. The | MAIIIMHHOE
HCKYCCTBCHHOI'O MHTEIUIEKTA B JAHHOU . . . LEARNING, PLANT
B IIPUPOJE C UCTIONB30BAHUEM CBEPTOUHBIX existing architectures of convolutional | OBYUEHUE,
o . obmactu. PaccMOTpeHsI cymiecTByoImme . DETECTION AND
HEHpPOHHBIX ceTeit . neural networks wused for image | OBHAPYXXEHUE n
APXHUTEKTYypPHl CBEPTOYHBIX HEHPOHHBIX . . . . RECOGNITION,
N classification are considered, their | PACTIO3HABAHUE
. . CETEH, HCTIONTB3YEMBIX TS . L. . 9 CONVOLUTIONAL
Solokha P.M., Nestrugina E.S. Detection . comparative characteristics are given, | PACTEHINU,
and recooniti £ olants i t . KJ1accu(pHKalMU U300paKSHHH, TaHa X d their advant d disadvant CBEPTOYHBIE NEURAL
gnition of plants in nature using and their advantages and disadvantages
: CpaBHUTENbHAS XapaKTepUCTUKA, . . = NETWORKS,
convolutional neural networks ShSBICHEL  MX  Tpenvviectsa  n | A€ identified. Examples of model | HEMPOHHBIE CETH, MODEL TRAINING
ey training on the VGG16 and ResNet50 | OBYUYEHWE MOJIEJIN
Henoctarku. llpuBeneHsl  npumepsl

oOyueHHs MOJEIM Ha apXUTEKTypax
VGG16 u  ResNet50. BeiOpana
ONTUMAJBHAsT apXUTEKTYpa CBEPTOYHOM
HEHpPOHHOI ceTu Al pelleHus 3aJa4u
pacrno3HaBaHMs PACTCHUM.

architectures are given. The optimal
architecture of the convolutional neural
network for solving the problem of plant
recognition is selected.




Moposzoe C.A., Mopozosa H.1., Jlo3oBuk | [IpuBeneno  ommcanue  mpoiecca | The process of scanning an online social
EI. [Ilpumenenne uH(MOPMAILMOHHBIX | CKAHUPOBAaHUs  OHJAWH-conmanbHOM | network is described, and the main gg;ng%ﬂg HAA AHISJEITII;’ ;%gif/‘égf TWORK,
TEXHOJOTHH JUIs BU3yaJIM3alluy | CETH, OIMCAaHbl OCHOBHBIE CBOHCTBa | properties of the social graph that affect COLMAJTbHBII I'PA CD’ ANALYSIS. SOCIAL
COLMAIILHOTO Tpada OHJIAH CEeTH counuanbHOro rpacda, Bimstomue Ha | the analysis of collected data based on MAILIMHHOE ’ GRAPH M:ACHINE
aHaJM3 COOpaHHBIX AAaHHBIX Ha OcHOBe | machine learning algorithms are OBYUEHUE LE ARNiN G
Morozov S.A., Morozova N.., Lozovik | anropurmMoB wmammuHOTO 00ydenus. | described. The mechanism and results BIRYATII3 A’J_II/IH VISUALIZ A’TION OF
E.G. Information technologies for | [IlpuBenen mexanm3sm u pesynsrarsel | of visualization of the social graph are COLMAJILHOTO TPAGA THE SOCIALGRAPH
visualization of the social graph BH3yaJIM3aIAX COIHAIBHOTO Trpada. presented.
B nanHO# cratbe mpencTaBiieH Momxon K
JEKOMIIO3MIIMM ~ BPEMEHHBIX  DSIOB
Eggiigg::;ﬂw 3HeKTPO3I§]%FHH;OCHBD‘z This paper presents an approach to the
TIPEICTaBIICHUI, UccnenoBanue decompos.ition. (.)f . electricity
o I/IeHI'[/lpOBaHO. Ha IN— consumption time series using sub-band
KIl:aSPIHepI/IO}:[I/IlIeCKOﬁ COMIOHCHTEl 1 representations. The study is focused on
cnyuaiibx A BpeMeHEEX the separation of the quasi-periodic
component and random fluctuations of
PRIOB, & Iax;ce Ha o Anaims X e series, as well as on the analysis of
PACHPCICIICHHH. mmeCMHﬂ)YHHaMeHT their  distributions. The physical
gﬁﬁcﬁ%{mﬁg z;ﬁe?emﬁ% foundation of sub-band representations
is an important justification of the
JAOIO | NETOIA,  MOSBOTONUIN | jeuqcy of this method, which allows | BPEMEHHBIE  PSJIBL | (Ve b r o
KoprkaBbix BB, Kunsxos ETL Z}IDI::II\I/Z}HED( PAIOB U 3(1)(1)CKI'I/IBHOZ§]CLH3TL taking into gccount the peculigrities of | IOTPEBJIEHIL TIME SERIES, SUB-
JlekoMmo3unuss ~ OTPE3KOB  BPEMEHHBIX | 33a4d  BBUICICHUS  CUCTEMHBIX U the }nvestlgatefl time series and | SNEKTPOSHEPI AN, BAND
effectively solving the problems of | CYBIIOJIOCHBIE
pAIIOB Ha OCHOBE CyOIOJIOCHBIX | OCTAaTOYHBIX KOMITOHEHT. FlcciemoBaHbl . REPRESENTATIONS,
NpeAcTaBICHUN TUIOTE3bl O PACIIPENIENICHUSIX CITyYalHbIX trend . and  residual  component | IIPEAICTABJIEHI, TIME SERIES
KOMITOHEHT (HOpMaJIbHOE, JIOTHOPMAaIbHOE extraction. Hypotheses about | IEKOMITO3UIIIA DECOMPOSITION
. ’ > | distributions of random components | BPEMEHHOI'O PAJIA, ’
Korzhavyk.h. V.V.,. ZHlll.akOV E.G. | ramma- pactipezieneHue 1 J1p. ), Onpe/esieHbl (normal lognormal samma | SKCTTOHEHIIMAJTBHOE EXPONENTIAL
Decomposition of time series segments | MOTPEIIHOCTH anmpoKCHMALH distribution, etc.) are investigated and | CTJIAXUBAHHUE, K- SMOOTHING, K-
based on subband representations BPEMCHHOTO  psila € BBIICIICHHOM . T o NEAREST
N . their approximation is performed. The | BIIVDKANIINX
KBASHUICPHOIWTHCCKON ~ KOMIOHCITION M o 4™ o decomposition  using | COCEJIEM, DBSCAN NEIGHBORS,
HOPMAJILHO paclpe/IeSIEeHHBIMUA OCTaTKaMU. DBSCAN

Taroke IpOBEIEHO CPAaBHEHHE PE3YIIBTATOB

JCKOMITO3MIMH ~ C  FWICTIONIE30BAHHAEM
METOZIOB AKCTIOHEHIAATIEHOTO
COTQKMBAaHUS M K-Ompkaifimx  cocefeit.
BrrsBreHo, 910 CyOTIONIOCHBIE
TIPECTABIICHIS o0ecreunBaroT
MUHUMAJIbHBIA YPOBEHb ABTOKOPPEJISILII
OCTaTkOB ~ NPU  BBICOKOM  TOYHOCTH
nexomnosuimu.  [IporeMoHcTprpoBaHa
s(¢exTiBHOCTE MeTona Ha  JaHHBIX

OBITOBOTO M KOMMEPYECKOIO  CEKTopa
TOTPeOIICHHST ATEKTPOIHEPTHH.

exponential smoothing and k-nearest
neighbor methods are also compared. It
is found that sub-band representations
provide the minimum level of residuals
autocorrelation with high
decomposition accuracy. The efficiency
of the method is demonstrated using

data from the residential and
commercial electricity consumption
sectors.




bocenko T.M. AnmanTHBHBIM MOOXOO K
TOHKOM HacCTPOMKe S3bIKOBBIX MOZAENEH IS
3aa4 npeoopa3oBanus TekcTa B SQL

Bosenko T.M. Adaptive approach to fine-
tuning language models for text to SQL
conversion tasks

Bo3moxxHOCTB reHepauuu SQL-
3allpOCOB Ha OCHOBE €CTECTBEHHOIO
SI3bIKA CYLIECTBEHHO YIPOILIAET JOCTYI
K JaHHBIM JJs TOJNb30BaTenel, He

06naz[alomnx TCXHUYCCKUMU
HaBbIKaMH. COBpeMeHHLIe METOIBI
qacCTo I10J1araroTCsAa Ha OomblIne

si3pIkOBEIE Mozenn (LLM) ¢ 3akpbITEIM
HCXOMHBIM KomoM, Takue kak ChatGPT,
KOTOpBIE HUMEIOT OTpaHUYEHUS,
BKIIIOYas BBICOKYI0 CTOMMOCTb H
HEIIPO3pauHyl0 apXUTEKTypy. B nannoi
paboTe  mpemIOKeH  aXanTHBHBIHN
IIOJXOX K TOHKOM HAacTPOMKE MaJIbIX
S3BIKOBBIX ~ Mogmeneid  (SLM) s
npeoOpa3oBaHMsl TEKCTa B  3alpPOCHI
SQL (Text-to-SQL), amanTupoBaHHBIX
mox muanektsl SQLite3 u PostgreSQL.
Ipennoxennas MOJEIb
SQL DS 100M _ft ocHOBBIBacTCS Ha
oTkpeiToii apxurektype CodeS, urto
obecrieunBaeT ee  THOKOCTH |

noctynHocTh. [IpoBenéHHbI  aHamu3
[IOKa3aj, 4TO TOHKas HAacCTpoOMHKa
[IO3BOJIAET 3HAYUTEIbHO  YIYYIIUTh

TOYHOCTh TreHepanun SQL-3ampocos
(mo 72.2% mno metpuke EX Ha Tectax
BIRD) u aganTuBHOCT MOJENU JUIS

CJIOKHBIX AHAJITUTHYCCKHUX 3aJga4.
OCHOBHBIE npenmMyniecTBa TaKHX
MOHGHeﬁ 3aKJIIOYAar0TCA B

CTPYKTYPHUPOBAaHHOCTH TE€HEPHUPYEMBIX
3allpocoB, CHIDKEHHWE 3aTpaT Ha
BEIYUCIIUTEIEHBIE pecypchl o
cpaBueHuto ¢ LLM wu oTKpbIBaroT
HOBBIE TEPCIEKTHBBI IO YIyYIICHHUIO
JOCTYIIHOCTH  DPEJSIMOHHBIX  0a3
JaHHBIX 4Y€pE€3 €CTCCTBECHHO-A3BIKOBLIC
uHTEpdEiCh.

The ability to generate SQL queries
based on natural language greatly
simplifies data access for non-technical
users. Current methods often rely on
closed-source large language models
(LLMs), such as ChatGPT, which have
limitations including high cost and
opaque architecture. In this paper, we
propose an adaptive approach to fine-
tuning small language models (SLMs)
for converting text to SQL queries
(Text-to-SQL) adapted to the SQLite3
and PostgreSQL dialects. The proposed
model, SQL DS 100M ft, is based on
the open-source CodeS architecture,
which ensures its flexibility and
accessibility. The analysis showed that
fine-tuning can significantly improve
the accuracy of SQL query generation
(up to 72.2% by the EX-metric on BIRD
tests) and the adaptability of the model
for complex analytical tasks. The main
advantages of such models are the
structured nature of the generated
queries, reduced costs for computing
resources compared to LLM, and open
up new prospects for improving the
accessibility of relational databases
through natural language interfaces.

TEXT-TO-SQL,
SI3BIKOBAS
SQL-3AITPOCHI,
KOHTPOJIUPYEMA S
TOHKASI HACTPOWKA,
CODES

MOJIEJIb,

TEXT-TO-SQL,
LANGUAGE
MODEL, SQL
QUERIES,
CONTROLLED FINE-
TUNING, CODES
PROCESSING




B crarbe paccmarpuBaroTcsi ycTpoicTBa
cepun Jetson, pazpaboTaHHbIe
komnaHuer Nvidia, 1 UX NpUMeHeHHe B
3a/1a4aX, CBSI3aHHBIX C HEHPOCETEBBHIMU
BbIYMCIIEHUSIME. OnMCaHbl 0COOEHHOCTH
ApXUTEKTYpHI Jetson, KOTopast ITO3BOIISIET
9(p(EKTUBHO  BEHIOIHATE  OICPAIIHH,
CBS3aHHBIC C MAIIMHHBIM OOyYCHHEM H
HCKYCCTBEHHBIM HHTEJUIEKTOM, BKITIOYAs

The article discusses the Jetson series
devices developed by Nvidia and their
application in tasks related to neural
network computing. The features of the
Jetson architecture are described, which
allows you to effectively perform

00paboTKy n300paxeHnii, | operations related to machine learning
BU/ICOQHAIIMTHKY ®  pacnosHaBanue | and artificial intelligence, including
O0OBEKTOB. [IpuBeneHs npuMepsl | image processing, video analytics and
HCIOJIB30BAaHUs  JTHX YCTPOMCTB B | object recognition. Examples of the use NVIDIA JETSON
BacunbsinoB  A.M., bonmapenko B.U. | poGororexnuke, aBroHOMHbIX cucteMax | of  these devices in  robotics, | NVIDIA JETSON, ’
. o NEURAL
VYerpoiictea NVIDIA cepum Jetson anst | m gpyrux — obmactsix, TpeOyromux | autonomous systems and other areas | HEMPOCETU,
. . . . . . . NETWORKS,
paboTHI ¢ HEHPOCETAMHU BBICOKOHM BBIUMCIUTENFHON MOMIHOCTH | requiring high computing power with | MAIIIMHHOE MACHINE
Opyd  HU3KOM  BHepromorpeOiennu. | low power consumption are given. | OBYUEHUE, . LEARNING
Vasilianov A.l., Bondarenko V.I. NVIDIA | Oco6oe BHUMAaHUE ymeneno | Special attention is paid to software that | MICKYCCTBEHHbBIU ARTIFICI AI:
Jetson series devices for working with | mporpammuoMy obecrreyennto, | supports working with the Jetson | MHTEJIJIEKT, IJTYBOKOE
neural networks MOIEPKUBAIOIIEMY paboty ¢ | platform, including deep learning | OBYUYEHUE INTELLIGENCE,
. DEEP LEARNING
raropmoit Jetson, Bkirodas | frameworks and neural network
(bperiMBOpKH 7151 TTyOOKOTO 00y4YeHUs U | optimization tools. The prospects of
WHCTPYMEHTBI ontumm3zaiuy | development and possible directions of
Hewpocered. Taroke npoaHan3upoBaHbl | using Jetson series devices in the future
MEePCIEKTUBbl Pa3BUTHSI W BO3MOXKHbIE | are also analyzed. Their role in the
HalpaBJIeHUs MCTIONB30BaHKs ycTpolcTB | formation of new technologies and
cepun Jetson B Oymaymem. Paccmorpena | innovative — solutions  capable  of
ux ponb B (opMmupoBaHMM HOBBIX | accelerating the introduction of artificial
TEXHONOTUi u MHHOBAIMOHHBIX | intelligence into various spheres of
PpELIECHUH, CITOCOOHBIX yckoputh | human activity is considered.
BHE/IPEHNE HCKYCCTBEHHOTO MHTEIIIEKTA
B pasnuuHble cepbl  JeATENbHOCTH
YEJIOBEKA.
MINE, LOCAL
Maper M1, Tyena Hb. 3‘:;;1‘:?;2[ fﬂrop;ﬁ;enapf;‘;;’;% 368535;1?;;? The article provides a rationale for the | IIAXTA, VYACTKOBASI | ELECTRICAL
OJIOKHPYIOMIETO OTKIIIOYEHUS PYTHUIHOTO yCTpOﬁCTB;. 00eCIeuYnBaroIIEro algorithm, parameters gnd structure; of 9HEKTPquECKAH CETb, | NETWORK,
ACHHXPOHHOTO JBUTATellsl P OTCYTCTBUH | BBISBICHHE , u Gnokupyroliee Fhe . dey1ce, which prov1§1es ABAPUNHOE EMERGENCY
3a3€MJICHHUS €r0 KopIyca OTKJIFOUEHUE CUJIOBOTO IIPUCOEIANHEHUS 1Qent1ﬁcat19n and block%ng COCTOAHME, 3AIIUTA,  CONDITION,
maxTHOR y9ACTKOBOH SMEKTpUIecKoi dlsconpectlon of the power connection BJIOKMPYIOUIEE PROTECTION,
Marenich M.K., Guliaeva I.B. Algorithm of | cetu B ciay4ae  BO3HMKHOBEHHS of a mine local electrical network in the OTKJIIOHEHUE, BLOCKING
automatic prote’ctive blocking shutdown of | koHTakTa (pa3HOrO TPOBOAHMKA C ev.ent of contact of a phase conductor | YCTPOUCTBO, SHUTDOWN,
a mine asynchronous motor when its case is | He3a3eMJIEHHBIM METAJTUYECKUM with an ungrounded metal case of an | AJITOPUTM, DEVICE,
asynchronous motor. ITAPAMETPEI ALGORITHM,

not grounded

KOpPITYCOM aCUHXPOHHOT'O ABUTATECJIA.

PARAMETERS




B Hacrosiieit paborte mpeicTaBiieHbI
pe3ynabTaTbl  UCCIEIOBAHUS ~ OCHOB

[Momnecuwiii  B.IO., Tperwbsixop U.A., HH(OPMALIHOHHO-H3MEPHTEbHBIX This paper presents the results of a study | ACY, ACHU, ACS. ASRS
oo B3, Ko 5, N | i,  sactiocm. oy | 2 1 indamenl of lomaion and | HABOPMAUIONIO- | Nrsation v
He;n.e BIBHEIXH P coo0IIeHN I p | POCCTAHOBICHIA HETPEPBIBHLIX | ) ticular, the procedure f%r r,estorin CUCTEMA MEASUREMENT
pep It M3MEPUTENIbHBIX co00IeHuit p . i p g > SYSTEM,

U3MEpUTENBHBIX Tponeccax B ACY u continuous measurement messages by | U3MEPUTEJIbHBIE

HMHTEPIOJSIIMOHHBIMU . . . . MEASUREMENT
ACHU interpolating algebraic polynomials and | COOBILIEHI A,

QUICOPaNuCCKUMHU  NONUHOMAMH 11 the procedure for determining the | MTHOOPMALIMOHHBIE MESSAGES,
Podlesnyi V.IU., Tretiakov L.A., Daniloy | "PONCAYPa  OnpeIeIeHHA cpezHeit averape square error of a d?screte XAPAKTEPUCTHUKU INFORMATION
V.V. Izoles.nik" E.V. Khﬁdi;kov LI | KPP aTHICCKOM [TOTPCIIHOCTI | o resgentat(ilon An interpolator based on | [IOJIMHOM , CHARACTERISTICS,
Pfogedure for re;:o:/erin continuo{ls. JICKPETHOTO TPEAICTABICHIL. thg avera e. s uarerpa roximation HHTEPHOJfHHHH POLYNOMIAL,

. & .| Paccmotpen HUHTEPIIOJISTOP m | . .. & q PP . ’ INTERPOLATION,
messages in measurement processes in | oo CDEIHETO indicator based on the theory of linear | [IOI'PELIHOCTD, ERROR. SAMPLING
ACS and ASRS KBa/IPATHYECKOrO HpI/I6J'[I/I)KerI/I:II Ha filtration is considered. BBIBOPKA ’

OCHOBE TE€OPUH JINHEWHOH (UIIBTPALHH.
B crarbe paccMOTpeHO NpaKTHYECKOE
NPUMEHEHHE METOJOB TI'PaJAUCHTHOTO
OycTMHra B pelIeHMsIX  3ajad . . .
MIPOM3BOJICTBEHHOTO MEHUTEHINAPHOTO ;Fheliczg:)crie g}scussrzziegie ggi?;?l
CEKTOpa Ha TpHMepe pa3padOTaHHOTOo PP . 8 g
methods in solving problems of the
paHee IPOrPaMMHOIO KOMIUIEKCa, B | . . . .
OCHOBE  KOTODOTO  Jiewar  Takie industrial penitentiary sector using the
6mbmmorexn Python kak SciKit-Learn example of ‘a previously developed
. Catboost, Streamlit, Pandas. | 50 ftwgre packagg bgsed on such Python
[Tonomapés A.C. [MpakTryeckoe . | libraries as SciKit-Learn, Catboost,
MPUMEHEHHE  METOOB  T'PaJAMEHTHOTO HernocpeacTseRHo cam  NpHKIAzHOH Streamlit, Pandas. The applied example | MAIIMHHOE MACHINE
6pCTI/IHFa B eIICHUIX sapau | PAMEP, KOTOPbIH  paccMOTpeH B itself, wh’ich is cc;nsidered in the work, | OBYUEHUE PYTHON LEARNING,
Y P A pabote, Oasupyercs Ha pCIICHUH | . ’ . , > > | PYTHON, SYSTEMS
MIPOU3BOJICTBEHHOTO NEHUTEHIIMAPHOTO is based on solving the problem of | CHCTEMHbLIU AHAJIN3,
3aja4  OWHAPHOTO TMPOTHO3a  JUIA | , . . . o ANALYSIS, BINARY
CeKTopa binary forecasting for modeling | BUHAPHBIM ITIPOI'HO3,
MOJICTMPOBATIHA HECHACTHBIX CIVHACE | o0 oiqents in the production of the OIITUMU3ALINA FORECAST,
Ponomarev D.S. Practical application of | "o MPOM3BOZICTRAX NCHHTCHIMAPHOH enitentiary s stempThe urpose of the BE3OHACHOCTB’ TPYIA OPTIMIZATION,
radient boos.tiﬁ methodsppin solving | SMCTOMEL Hensro  npencranennoro presentedrysn}l,d \;\/as fo rpshow the | IEHUTEHLIMAPHAS " | LABOR SAFETY,
groblems of theg roduction penitentia: » HCCACHOBANHA ~ ABIIOCH — TIOKA3ATE Igea‘rures of a lyin machine learning | CUCTEMA PENITENTIARY
p p p Y| ocobernocTn MPUMEHEHHUS METOIOB PPIyIng & SYSTEM

sector

MalIuHHOT O 06yquI/151 K IPpUKJIAJHBIM

3aja4aM, KOTOpbIE aKTyallbHbI st
MPOU3BOJICTB MEHUTCHHAPHOM
CHCTEMBI. Hosuzna paboThI
3aKJIF0YaeTCs B MOJTyYSHHBIX

pe3ynbTaTax HCCIeJOBaHMs, KOTOPbIE
coiiepKar OCOOEHHOCTH TNPHUMEHEHUs
paccMaTpuBaeMoro HHCTPYMEHTA
POTHO3UPOBAHHUSL.

methods to applied problems that are
relevant for the production of the
penitentiary system. The novelty of the
work lies in the obtained research
results, which contain the features of
applying the forecasting tool under
consideration.




Kykapuesa E.C., Ilerpenko T.C., CpickoB

Llenp wuccrnenoBaHWsl 3aKioyaiach B
YCTAHOBJICHUHU 3HAYMMBIX CBSI3CH MEXKITY
KOTHUTHBHBIMHU IpoIeccamMu u
mapamMeTpaMH JIBIDKCHHUS TJ1a3 YeJIOBEKa.
[MpumeHss pa3IMYHBIC MOACTH METOIa
MAIIMHHOTO OOyYeHUs] TMpU aHAIU3E
CUTHajla JBIDKCHUS a3 (aTpeKuHTa)
BO BpeMsl BBIMOJHECHHUS Pa3THYHBIX
THUIIOB KOTHUTHUBHOM HArpy3KH, ylaJloCh

The aim of the study was to establish
significant  relationships  between
cognitive processes and human eye
movement parameters. By applying
various models of machine learning
method in analysing eye movement
signal (eye-tracking) during different
types of cognitive load, it was possible

AM., Bopucos B.N. Mopgens | pa3paborate cucTeMy KiIacCH(UKAIII . . AVITPEKUHI, EYE TRACKING,
. N to develop a classification system for
KJacCU()UKAIMK KOTHUTHUBHBIX (DYHKIUI | KOTHUTHBHBIX (DYHKIHIA demoBeka. Jlist . . . MAUIIMHHOE MACHINE
human cognitive functions. To achieve
Ha OCHOBE aHaluM3a JBW)KEHHs IVIa3 | AOCTIDKCHHS WelIM TpoBeIeH o0030p the voal. we reviewed the application of OB¥QEHHE, LEARNING,
YyenoBeka NPHMCHCHII  COBPMCHHBIX  MCTOZIOB | ° fem’machine loarmin Iiﬁetho i top | HEHPOPEABIINTALSI, | NEUROREHABILITA
MallMHHOTO OOydYeHHs Ui 3aja4u the classification & task in BUPTYAJIbHAA TION, VIRTUAL
Kukartseva E.S., Petrenko T.S., Syskov | knmaccudukammu B TCHXO(DU3HUOIOTHH; svchophysioloayv: collected. marked PEAJIBHOCTD, REALITY,
AM. Borisov VI A model for | nposexén  cGop, pasMetka  u ﬁyan dprz rocegs}slc’a dout own dataset of | KOTHUTHBHBIE COGNITIVE
classification of cognitive functions based | mpenodpadboTka coOCTBEHHOTO iaracera P prep : . . OYHKLNU FUNCTIONS
. . | signals captured in a virtual reality
on human eye movement analysis CHTHAJIOB, CHATBIX B CPEZIE BUPTYaJIbHOMH . )
CATBHOCTH: NDOBEICH AHATHS JAHHBIX environment; analysed the data and
P ’ identified  statistically  significant
Y BBIJCJICHBI CTATUCTHYCCKH 3HAYMMBbIC ) . .
features that determine the relationship
MPU3HAKH, OTIPEICIISIONIHE B3aUMOCBS3b ) . oo
with human cognitive processes; trained
c KOTHUTUBHBIMH npoueccamu | . . . )
different classification models;
YeNnoBeKa;  IMPOU3BEACHO  OOyueHHe .
N designed a model of a
pas3iiM4HbIX MOACIICU KJ'IaCCI/Iq)I/IKaHI/II/I; oqe .
neurorchabilitation system.
CIPOEKTUPOBAHA  MOJIENb  CHCTEMBI
HelpopeadINTaIHH.
SUPERCONDUCTIN
B CTaTbe paccMaTpuBaroTCs o G ELEMENT,
TEXHUYECKHUE acleKTbl  CO3JaHud gﬁg&élgll}OBoﬂé/lﬂﬁlglg N POWER UNIT,
HU3KOBOJIETHOTO The article discusses the technical YACTD ’ COOLING
CaMOOXJIaXIAIOIIETOCs aspects of creating a low-voltage self- XOHOIEOHPOH3BOZ[HTE CAPACITY,
CBEPXIPOBOJIAIIECTO kabens. | cooling superconducting cable. The COOLING
BuprokoB A.b., I'pumua C.B., Bapakyra . . > JIbHOCTHB,
2 ITpennoxxensr Ga3oBele TexHMYeckue | basic technical characteristics necessary o MICROLAYER,
B.B. CaMoOoXJIaK JaroIIHICS . . OXJTAXIAIOIINU
. XapakTepucTuky, HeoOxommmble s | for the design and construction of the < COOLING
CBEPXIPOBOIAIINN Kabeib . MUKPOCJION, TOK
MIPOEKTHPOBAaHUS W KOHCTpyupoBaHmA | cable are proposed, as well as simplified OXJIAYIEHIS CURRENT,
Biriukov A.B., Gridin S.V., Varakuta V.V. Kabelss, a TaKkKe  BBIIOJHIIOTCS calculat10n§ of the parame?ers NECessay | e TPUECKAS ELECTRIC POWER,
. . YOpOIIEHHBIE pacdeThl MapaMeTpoB, | to determine its effectiveness. The THERMAL
Self-cooling superconducting cable . . MOIIIHOCTb,
HeoOxoauMbIX uisi ompexaeneHus ero | technologies that can be used in the KODOOULIUEHT EFFICIENCY
3G GEKTUBHOCTH. IMono6pansr | production of this cable have been TEPMODJIC, EMKOCTb COEFFICIENT,
TEXHOJIOTHH, KOTOpble MOryT ObITh | selected. JII/IOI[HI)II\/'I’ CHOIﬁ’ CAPACITANCE,
WCIIOJNb30BaHbl  MpPU  NPOU3BOJCTBE [IOJIEBOIA TP, AH3I/ICTOP’ DIODE LAYER,
JIAHHOT'O KaOes. FIELD EFFECT

TRANSISTOR




CypuxoBa A.H., ConoseBa E.B., | [IpuBenensi OTIHCaHMsI 0JI0KOB .. .
Crapocrtun A.B. Onpenenenne pexxuMHBIX | pasaenenus Hedrenuiamor (BPHIL), sTel;)earat(ii()elfcflilpi?sO?ESBRCOSt; ar(;ﬂgiv:iu(iﬁ: ISBSSSEEOIL
u KOHCTPYKTUBHBIX 11apaMETpPOB | HpPEICTaBICHA NPUHUMIMANIBHAS | @ o o al diaeram of a rr;ul i BPHIII,  HE®TENUIAM, PETROLI’EUM
MHOTOCTYIEHYAThIX OJOKax paszesieHus | TeIloBas CXeMa MHOTOCTYNEeHYaToMH . g . HEDTEIIPOAYKTHI,
. stage evaporation plant for removing PRODUCTS,
He(TenIaMoB BBIIIADHOM YCTAHOBKH II0 YAAJIEHUIO ; . . OUUCTKA,
moisture from oil sludge is presented, PURIFICATION,
BIATH M3 HEQTCULIaMa, PacMOTpeHa and the methodology for determinin YTWIMSAIAA, LLTAM, UTILIZATION
Surikova A.N., Soloveva E.V., Starostin | MeTonnka OnpeneiIeHus] PeXUMHBIX H the operatine and dgzli 1 parameters 0%. HE®DTD, OMVIIbCHUA, SLUDGE OIL’
A.V. Determination of operational and | KOHCTPYKTHBHBIX napameTpoB | mE)] 1ti—stage eva O%atir(;n lant  is OBE3BOXHWBAHUE EMULSIéN ’
design parameters of multi-stage oil sludge | MHOTOCTYTIEHUATOI BEITTAPHOHN reviewed & p p DEW. ATERII’\I G
separation units YCTaHOBOK. )
. Pabora nocssiieHa 0630py COBPEMEHHBIX
Il\{/[e ?}?;2:;2 11;/1 EB" CISJ?;Z?;?; ﬁi’ HCCIIEIOBAaHNH o temaruke | The work is devoted to the revi.ew of
Kputosa E.B. H.ep.;l'[eKTI/IBHble nonxoﬁmg WHTEHCU(UKAIIMK TETUIOTHIPABIMYECKUX moderp re.search on the topic Qf
pHTeHCHUKAWMM  TernooGMena | p | NCPAKTGPHCTMK B xommaktHeX | intensification of - thermal-hydraulic | yoypyrepa o CPEJIA, | POROUS MEDIUM,
KOMIAKTHBIX JHEPrOHACHIIIEHHBIX TEIIIOOOMEHHBIX YCTpOHCTBAX. B | characteristics . compact hgat- PA3BUTAA DEVELOPED HEAT
CHUCTEMaX Ha OCHOBE MMKPOKAHAIbHBIX U KAHECTBe TIEPCTICKTHBHOTO  HANpaBIeHit e>.(cha.nge deches. A.s 4 Promisiig | roREpXHOCTD EXCHANGE
HOHCTBIX Cpet paccMmarpuBaeTcs noBeimeHue | direction, the increase in the efficiency TEMIOOEMEHA SURFACE. HIGHLY
3 dHeKTHBHOCTH teruioooMeHHnKoB | of heat exchangers is considered due to BBICOKOIOPH C’TbIE POROUS ’
Malevanyi M.V, Konovalov D.A. 3acyeT HCTIOITB30BAHNS pasBuThIX | the use of develope.d surfaces and highly MATEPUAJIBI MATERIALS
CHernichenko V.V, Solzhenikin P.A., | MOBePXHOCTeli 1 BrIcOKoTenonposombix | thermally conductive porous materials. | pryrppepopr AT, INTENSIFICATION,
Krylova E.V. Method for ecvaluating | "OPMCTPX  Marepuaios.  Omiemehoe | Special attention is paid to a promising |\ i3 TpOMHOCTD ANISOTROPY
electromagnetic side effects by algorithmic BHUMaHHE yneJeHo TmepcrektuBHoMy | direction of 1ntens1ﬁca.t10n - t.he use of
processing of an amay of cxperimental HAlPaBIICHUIO  WHTCHCH(UKAIN - heteyogeneous and anisotropic porous
spectrograms WCIIOJIB30BaHUI0 ~ HEOMHOPOAHbIX  u | media.
AHU30TPOIHBIX MOPUCTBIX CPEJI.
IposeneH aHamu3 yacoBbix pekumoB | The analysis of hourly modes of | COIJTACOBAHUE COORDINATION OF
TCHepalyd W TOTpeOIeHnsT TeIUIoBoi U | generation and consumption of heat and | PABOTHI CENTRALIZED AND
Brpiokos A Tapamenxo  B.H ANIEKTPHUCCKON dHepruu. Pa3paboTaHbl electr.i{: energy i.s carried out. The HEHTPAJIM3OBAHHBIX DECENTRALIZED
Onpesenche 'p;HI/IOHaHBHHX pe)KI/INiOB' JMCKpeTHble — Mozenu  ontummsaumu | definition of  discrete opt}mlzatlon " ENERGY SYSTEMS,
COTNIACOBAHHOM PAGOTHI CMEKHBIX TErIo- H SHEPrOTEXHOIOTUUECKUX cucrteM | models of energy—tec.hn.olog1ca1 heat JEINEHTPAJIN3OBAHHBI | COMBINED USE OF
SICKTPOSHEPreTHIECKHX  CHCTEM. A TEIUIOCHAOKEHNST 3[aHWH, paliOHOB M supply .systems of buildings, districts | X OHEPTETUYECKHUX | RENEWABLE AND
UACTHOTO GIyuAH CAMEIX XONONHEIX JACOR TOPOZOB Il TMIIOTETUYECKOro yactHoro | and .cmes has been .developed fgr the | CUCTEM, NON-RENEWABLE
roma: MHKpO- E  MAKDO-  yDOBHH ciyyast COIIaCOBaHHOM paboTsI spec1a1.case of coordlnateq operation of | KOMBMHUPOBAHHOE ENERGY SOURCES,
smepronoTpetaeHs LEHTPAITN30BaHHBIX u | centralized and decentralized systems | ICIIOJIb30BAHUE UNIFIED MICRO-
JIEHICHTPATM30BaHHBIX cucTeM B HouHble | during the night hours of the coldest | BOSOBHOBJIAEMbBIX U | ENERGY MODEL,
Biriukov  AB Garashchenko VN, | 1acP! caMOil  XONOmHOM  JeKajpl decad'e of the heating period with the | HEBO3OBHOBJISIEMbBIX | UNITS OF
Determinatioﬂ .’of rational modes 'o.f OTONUTENTHHOTO nepuona npu | combined use of thermal energy from | ICTOYHUKOB CONVENTIONAL
coordinated operation of adjacent heat and KOMOVWHHPOBAHHOM ucrnosb3oBanuy | heat 'supply systems and thermal energy OHEPI'MU, EIVUHAS | ENERGY,
electric power systems for the special case TETUIOBOM SHEPrun OT  CHCTEM obtalged during the transformation of | MUKPO- REDUCTION OF
of the coldest hours of the year: micro- and TEIUIOCHAOKEHHSI M TEIUIOBOM JHEpIHH, electrlqal. energy. The relevance of | DHEPTETUYECKAS DAMS, REDUCTION
macro-levels of energy consum.ption NOIYYeHHOH — mpu  TpaHcopmaym | determining  rational modes  of | MOJEJIb, ~ EJIMHUIIBI | OF HARMFUL
ANIEKTPHICCKON 3Hepru. AKTyaabHOCTH | coordinated operation of adjacent heat | YCJIOBHOU OSHEPI'MU, | EMISSIONS AND
OIIpeICIICHNsT  palMOHATBHBIX  pexxnMoB | and electric power systems at the micro | COKPAILIEHUE TIOTEPhH, | THERMAL
COIIACOBAHHOM padoThl cMexHBIX Temwio- | and macro levels of heat supply is due | CHDKEHME BPEJIHBIX | POLLUTION




U DJIEKTPOIHEPTeTUYECKUX CHUCTEM Ha
MHKPO- u MAaKpO-YPOBHSIX
TEIUIOCHAOKEHHS 00ycIoBncHa
HMEIOUIUMUCS 3ariacaMi  TPaJJULIMOHHBIX
HCTOYHHUKOB SHEPTUH U BHICOKUM YPOBHEM
HCHTPATM3AIMN  DHEProcHAOKEHHUS B
Poccuiickoit ~ @enpepary, a  Takke
HEOOXOIMMMOCTBIO COKPAIICHUS BPETHBIX
BBIOPOCOB, B TOM HHCJIE TEIIIOBOTO
3arpsi3HEHUS] OKPY’KAIOIIeH Cpempl, ITpH
KOMOWHHPOBAHHOM i pazmesHOM
MIPOU3BOJICTBE TEIUIOBOM U AIEKTPHIECKOM
sHeprud.  CHHTE3UpOBAaHHBI  €TMHASI
MHUKpO-OHEepreTHdeckas Mozmenb 1 u
MaKpO-MOJIEITb 2, KOTOpBIE
paccMmarpuBaroTCs Kak CUCTEMEI,
HCTIONB3YIOIIHE u TEHEPUPYIOLLIIE
TEIUIOBYIO SHEPIHUIO. [ eHeparys TemIoBoi
SHEPTrUM JUI TOTpeONeHWsS B Makpo-
MOZAENM 2 TpeAcTaBieHa JAAaHHBIMH O
paboTe KOTENBHBIX C MOIIHOCTBIO 10 3
I'kau, ot 3 10 20 I'kan u ot 20 mo 100 I'kar.

Paspaborano OIIpeTIeTeHHe
CHHEPreTHYECKOTO addekra, KaK
COBOKYITHOCTH SHEPIETHYECKOTO,
9KOHOMHYECKOTO M JKOJIIOTUYECKOrO

3((HEKTOB HCIONB30BAHMS TPEIAraCMbIX
pemienuii.  OnpeneneHsl  HapaBIeHUS
UCIIONTB30BAHHS TPEUIOKEHHBIX
PCLICHUI: CHIDKCHHE SHEPreTUYECKUX
NOTeph MpPH  COIIACOBAaHHOH — pabote
LEHTPAIN30BaHHBIX u
JICLEHTPAIM30BAHHBIX ~ JHEPreTUYCCKHX
CHCTEM Ha CTausIX OKCIUTyaTaluH,
MPOCKTUPOBAHUSI ~ PEKOHCTPYKLMH U
HOBOIO  CTPOMTENBCTBA;,  IOBBIIICHHE
YCTOHYHMBOCTH, Ka4eCTBa U OE30MaCHOCTH
TEIUIOCHAOKEHHST, CHWKEHHE TEKYILHX
SHEPreTUYECKUX PACXOOB; COKpaIlleHHE
KOJIMYECTBA  BPEHBIX  BBHIOPOCOB U
TEIUIOBOTO  3arpsi3HEHHs] OKpYIKaromleH
Cpenbl.

to the available reserves of traditional
energy sources and the high level of
centralization of energy supply in the
Russian Federation, as well as the need
to reduce harmful emissions, including
thermal pollution of the environment, in
the combined and separate production
of heat and electric energy. A single
micro-energy model 1 and macro-model
2 have been synthesized, which are

considered as systems using and
generating  thermal energy. The
generation of thermal energy for

consumption in macro-model 2 is
represented by data on the operation of
boilers with a capacity of up to 3 Geal,
from 3 to 20 Gcal and from 20 to 100
Gcal. The definition of the synergetic
effect as a combination of energy,
economic and environmental effects of
using the proposed solutions has been
developed. The directions of using the
proposed solutions have been identified:
reducing energy losses during the
coordinated operation of centralized and
decentralized energy systems at the
stages of operation, design,
reconstruction and new construction;
increasing the sustainability, quality and
safety of heat supply; reducing current
energy  costs; reducing  harmful
emissions and thermal pollution of the
environment.

BBIEPOCOB
TEIIJIOBOI'O
3ATPA3HEHUA




[Tokazano, 4To MOJy4YEeHHE BOAOPOAA
UL TOPOJICKOTO aBTOTPAHCIIOPTA
AIIEKTPOJIU30M BOABI IPEIHA3HAYCHO
Ui paboOTBl  TOJBKO C  YUCTOH
JIOCTaTOYHO Jloporoi
JIUCTUILTUPOBAHHOM BOJIOU C
colepKaHHEM JKele3a He BhIme |
Mr/mM3, XJIOpUAOB 2 MT/IM3 U CyXOTO

It has been shown that the production of
hydrogen for wurban vehicles by
electrolysis of water is designed to work
only with clean, rather expensive
distilled water with an iron content of no
more than 1 mg/dm3, chlorides of 2
mg/dm3 and a dry residue of 3 mg/dm3.

AnexcangpoBa A.A., Cepmiok A.U. | ocrarka 3 mr/mM3. st 3TOTO MOXET . : . MOTOR
DKOJIOTHYECKHe TPOOIEMBI pu | MOTpedoBaThCA MPUMEPHO 25 This ‘may require approximately 25 TRANSPORT.
MOJMYYCHUH BOJOPOAA Ui TOPOIACKOTO | MIJUTHAPAOB KyOOMETpPOB  IPECHOM billion cubic meters of fresh water per | ABTOTPAHCIIOPT, ECOLOGY, ’
Y opora - 1 POz P Y p P year, which is equivalent to the water | DKOJIOI's, BOOPO/, ’
aBTOTPAHCIIOPTA BOAbl B TOJ, YTO SKBUBAJICHTHO . . . HYDROGEN, WATER
HOTDEOICHIIO  BONBI B CIpaHe o consumption in a country with a OYMCTKA BO/IbI, PURIFICATION
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PaAUOHYKIIMOB MIPUBOAUT K CUIIBHOMY
3arpsA3HEHUI0 W H3MCHCHUIO COCTaBa
BOJ POAHHUKOB, KOTOPBIC SABJISAIOTCA




OJHMM W3 HCTOYHHUKOB BO3IECHCTBUS
HOHU3UPYIOLIETO M3ITyYeHUs Ha
HaceJeHue, HUCIoJb3yloulee ee s
MUTHEBBIX HeaeH. [Tonydennsie
pe3yapTaThl MOTYT YYUTBIBATHCS IS
KOHTPOJII POTHHUKOB, HCIOIB3YEMBIX
JUISI JOOBIYHM ITUTHEBOU BOJIBI.




