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Abstract:[Cu(S@(CHNsO}]» a newcomplex compound of the transition owipler based on ser
carbazide and monoethanolamine was synthesized. The structure of the complex was stusdlie
ray diffraction analysis. The resulting complex compound has a polymeric structure.

Key vords:semicarbazide, copper complex, crystal structure, Hirshfeld surface analysis, moni

Among the variety of coordination compounds, polymeric materials containing chemically boun
complexes stand out [1, p.176]. The use-pbiyimatomplexes is extremely wide. Inorganic rmacromol
cules in polymers provide the best theoretical and chemical stability of the revelia g @olylaess.
Interactions macromolecubetal ion (complex, chelate) control not only the higbty sirgahirze of
polymemetal complexes, but also their properties [2, p.3439]. It is known from research that the asse
coordination networks is controlled not only by the geometry of metal ions, but is also determined by
ture of ligands (dung blocks). The synthesis of new polymers containing metal is becoming relevant.

Metapolymer complexes are macromolecules containing metal ions bound to the polymer chi
specific and nonspecific interactions [3, p. 1133]. When metals ar¢hencoagubsition of polymers,
the latter acquire a number of new properties, for example, biological activity, redox, adsorption, al
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properties of great practical importanceligdneanetplolymer complexes have an increased stability
comparetb the stability of theiroolecular analogs [4, p. 376].

Based on the foregoing, a targeted synthesis of a coordinating copper compound with low toxi
high biological activity was carried out with monoethanolamine and semicarbazide.

In this stly, the interaction of copper sulfate with semicarbazide and monoethanoamine was st
Based on the syntheses performed, a new polymg(Q&NESE] was obtained, where the Cu Il atoms
are chelated with two neutral semicarbazide moleculdsetbroggm atom and the nitrogen atom of the
amino group. The remaining two positions ofithell@alistorted octahedral coordination sphece are o
cupied by oxygen atoms of two sulfate anions in the axial positions. The coordinationrlzssds of the lat
ciate the polyhedra into polymeric chains running parallel to the caxis. There is a weak iotramolecul:
gen bond between tlgeHNgroup and an oxygen atom of tieaion. Coordination bonds involving the
SQ? ligands associate individughedta into polymeric chains running parallel to the ¢ axis.rHirshfeld s
face analysis revealed that 64.7% of the intermolecular interactiohs-HHe foocoi@acts and 20.1%
from H H contacts. Other interactions sudht44#IN or € H/HE C contribuless to the crystal pac
ing. The expanded asymmetric unit of the title polymer is sho®n in Fig. 1. |

v
Fig.1.The expanded asymmetric part of the title compound [C(BSREvith the atonmumbering
scheme. The intramolecular hydrogen bond is tedity a dashed line

The synthesis was carried out at a pH of an aqueous solbttaraf 4. temperature &€ 20he
metal salt corresponding to an agueous solution of semicarbazide was studied at ratios obsemicarba:
noethanolamine and nestaiplex compounds as 1:1:1.

Table 1
Results of elementary analysis of compound 1 [Cu(S@{})
Complex Found, % Calculated, %
Me C O H N Me C o] H N
1 20,49| 7,74 | 31,01| 3,24| 27,10| 2052 | 7,76 | 30,99| 3,25| 27,12

For hydrogdronding interactions, tlageesix proton acceptor and ten proton donor functionalities,
forming a complex system of 13 intermolecular hydrogen bonds. Within this network, bifurcated h
bonds involving hydrogen atoms H4A, H5 and H6A are noted. Each of the atoms &etepibdbris a
four hydrogen bonds whereas atoms O1 and O6 arebbydiedjén two hydrogen atoms, and O2 and
O3 to one hydrogen atom each.
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Fig. 2.The crystal structure of the title compound. Intermolecular hydrogen bonds are indicated by
dashed lines

The composition, individuality, structure and some properties of the selected compldx have beel
lished. The synthesized compound with possible biological activity is of interest for further study by
methods and field trials.
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DEVELOPMENT OF METHODS FOR PROTECTING INFORMATION IN DATA TRANSMIS
Nosow/ladimir Andreevict

Abstract:In today's information society, information protection in data transmission systems |
portant task. This article discusses the development of information protection methodp-u
proaches and tecluges. It first reviews the basic concepts and principles of information ot
ing cryptographic methods, authentication, and access control. Threats and vulnerabilities
transmission systems are then analyzed. The matimepartické describes the developed metho
means of information protection, including physical security, software measures and cryptog
The conclusion contains the main conclusions of the research.

Key wordsinformation protectidata transmission systems, threats, vulnerabilities, cryptograplr
cation, access control, physical security.
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ROUND TIMBER LOGGING IN THE ARKHANGELSK REGION
Shashkov Dmitry Alekseevic

Abstract:The articles idevoted to the timber melting of round timber by water transport, which
most important ways of transporting wood raw materials. The main {iyjedtingf amabthe features
the formation of cohesive units are considered.

Key wordsmound timber, type of transport, timber, wood, volume.
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APPROACHES TO CREATING SIMULATION MODELS OF RAILWAY TRAFFIC
Kozlov Vsevolod Yaroslavovic

Abstract:Train simulation is anomon practice for evaluating the efficiency and sustainability Bf
fic management options. The article considers models of issues of simulation modeling of tra
requirements for requirements, identifies possible ajpgisdteiod solved, and also identifies <
cases of approaches to building models.

Key wordstrain simulation, automation, train schedule, railway transport.
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AUTOMATED SYSTEM FORNAAE ALLOCATION PROCESS

Butakov Vitaly Alekseevicl
Shmelev Oleg Sergeevic

Scientific advisdirifono®egey Viktorovic

Abstract:The article is devoted to the process of concentration of alkaline solutions (NaCl-is
mentally used for biological and technical life support systems and the possibility of its auten
inates the shdvantages of manual control.

Keywords:automation, life support systems, concentration, alkaline solution, chemical proces
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AUTOMATION OF®®ESSES OF PHYSICAL AND CHEMICAL WASTE PROCESSIM
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Abstract:This research work considers a project aimed at automating the system of physic:
processing of organic waste. The paper describes various approaches and expected resait:
tion, including its application in closed life support systems for space missions and its use in
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REVIEW OF REFACTORING VERIFICATION METHODS FOR INDUSTRIAL PROGR
LANGUAGES

Zhirkov Igor Olegovicl
Scientific advisBrergachev Andrei Mikhailo

Abstract:The article describes current methods &singcttee confidence in programs that peder
matic code refactoring, including testing, formal verification for simplified and full languagfésn
between the resources spent and the strength of the guarantees obtained arersesttybetithi
work is in the comparative analysis of the applicability of techniques to full models of indus
languages. As a result, a method is identified that gives strong guarantees of correctness fi
transformationgeperving its semantics, is based on successful application of formal methods
of compilers, and allows to verify programs performing automatic code refactoring.

Key wordsverification, refactoring, static code transformations, testing.
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ANALYSIS OF THE LEVEL OF CONTROL IN THE PRODUPRARIK RMFASMA SINTERING
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Zentsov Alexander Petrovic
Averyanov Alexander Sergeevic
Petrushkin Denis Andreevic

Abstract:The work examines the work of control departments in the production of spark plasr
offes comprehensive indicators for assessing the level of metrological support and the activi
cal services at a maciniding enterprise, allowing to increase the efficiency of work on npeti
port of production.
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