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Abstract. The Covid-19 pandemic has created serious problems for higher education around the world. The
created situation led to a number of challenges, which were reflected quite differently on regions, countries and
institutions, and further aggravated the existing inequality.

The article describes various forms of the impact of Covid-19 on the situation created in higher education
institutions and the mechanisms for overcoming the created challenges. The results of surveys conducted by the
International Association of Universities in many universities of the world in 2020-2022 are presented. The results
of the studies conducted in the direction of higher education management during the pandemic and the changes
experienced by the education finance sector are analyzed. The problems of introducing new methods and
transitioning to distance learning in the field of learning and teaching and ways to solve them are discussed. The
trends formed by the impact of the pandemic from the point of view of scientific research in universities, the analysis
of the positive and negative effects of the pandemic on research activities are shown. Both global and regional data
on the involvement of university students and professors in public-social processes are provided. The results of the
first two years of the impact of the pandemic on higher education are summarized. Appropriate conclusions have

been made about the impact of the Covid-19 pandemic on the full-fledged work of higher educational institutions.
Keywords: Covid-19; higher education management; learning; research; social engagement teaching.
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Abstract. Complex compounds of sulphates and
chlorides of cobalt (II), nickel (II), copper (II), manganese
(II), cadmium (II) and zinc with N, N-dimethylforma-
mide, as well as mixed acidoligand complex compounds of
cobalt (IT), nickel (II), manganese (II) and copper (II) with
N,N-dimethylformamide were synthesized.

In order to study the rules of coordination of N,N-
dimethylformamide and thiocyanate groups, IR spectra of
synthesized complex compounds were studied. Based on
the study of IR spectra, it was found that in all synthesized
complex compounds, the coordination of the N,N-
dimethylformamide molecule with complexing metals is

carried out by the oxygen atom of the carbonyl group.
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For sulfate and chloride compounds of cobalt (II),
nickel (II) and manganese (II) with N, N-dimethylforma-
mide, an octahedral structure of synthesized complexes is
proposed, and in the case of copper (II) and cadmium, a

tetrahedral structure.

Keywords: bimetallic complex compounds; N,N-
dimethylformamide (DMF); spectroscopy (IR).

Introduction
In the middle of the 20" century, methods were

developed for the synthesis of thiocyanate and seleno-
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cyanate complex compounds using non-aqueous sol-
vents. The use of non-aqueous solvents (methanol, etha-
nol) makes it possible to carry out such reactions that
would be impossible in aqueous solutions.

A procedure was developed for the synthesis of comp-
lex compounds containing both thiocyanate and sele-
nocyanate groups, as well as ligands of the 2,2'-dipyridyl
(a-Dipy), (Phen),
pyridine (Py), 2-aminopyridine (Ampy), 4,4'-dipyridyl (y-
Dipy), formamide (FA), methylformamide (MFA), N,N-
dimethylformamide (DMF), dimethylsulfoxide (DMSO),
benzoylhydrazide (BH), urotropine (Ur).

1,10-phenanthroline ammonia,

Complex compounds have been synthesized and
studied: M(NCS)2-4Py (M=Mn, Fe, Co, Cd, X=0, S, Se);
M(NCS)2:2Py (M=Co, Cu, Zn, X=0, S, Se).

In complex compounds [M(NCS)2-4DMF] (where M
= Mn, Fe, Co, Ni, X = S, Se, DMF — N,N-dimethylfor-
mamide), the structure of the XCN groups is linear. The
coordination of DMF molecules is carried out by the
oxygen atom of the carbonyl group. Complex com-
pounds have an octahedral structure. Coordination of
NCS groups with metals is carried out by the nitrogen
atom, and they are in the trans position with respect to
each other [1].

The authors found that the use of non-aqueous
solvents in the synthesis of complex compounds increa-
ses the stability of pseudohalide compounds in solutions
and facilitates the isolation of mixed-ligand complex

compounds in the solid state.

Main Part

EXPERIMENTAL

Chemicals

Chlorides of cobalt (II), nickel (II), copper (II) and
marganese (II), rhodanide potassium and N,N-dimethyl-
formamide were used as the starting reagents. Reagents
correspond to the trademark “ch.d.a”. Ethanol, metha-
nol, dimethylformamide, dimethyl sulfoxide, acetone
and benzene were used as high quality solvents. Solvents
were dried by standard methods and distilled under an

inert atmosphere.
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Analytical methods

The Infrared spectra of the prepared complexes were
obtained by FTIR-Fur-spectrometer TENSOR II (range
400-4000 cm, accuracy of measurements 0.5 cm).)
using KBr as the matrix in the range 400-4000 cm.
Polystyrene was used as the standard to calibrate the
spectrophotometer. Contribution of the elements
determined with Scanning electron microscopy (SEM)
Tescan Vega 3. An electro thermal melting point
apparatus was used for the determination of the melting

or decomposition points of the complexes.

Results and discussion

Synthesis Coordination compounds of metals with N,
N-dimethylformamide (DMF)

Complex
[CoSO4+4DMF]-0.5H20 (pink powder), NiSOs+4DMF
(green powder), [ZnSO+4DMF]-2H20 (white powder),
CuSO4+4DMF (yellow powder), [CoCl»4DMF]-2H20
(pink crystals), [NiCl4DMF]2H2O (green crystals),
CdCl2-2DMF (white crystals [MnCl»4DMF]-2H20 (light
pink crystals), [CuCl»4DMF]2.5H20 (yellow crystals).

The synthesized compounds are stable in air, can be

compounds synthesized:

stored in a closed vessel for a long time, readily soluble
in water, ethanol, acetone; insoluble in ether [2-5].

Synthesis of mixed acidoligand coordination
compounds of metals with N,N-dimethylformamide
(DMF)

The mixed acidoligand coordination compounds of
cobalt (II), nickel (II), copper (II), manganese (II) and
cadmium (II) with N, N-dimethylformamide were
synthesized. Chlorides of the corresponding metals and
potassium thiocyanate, all compounds of the analytical
grade were used as starting materials. Ethyl alcohol was
chosen as the solvent.

Ethanol solutions of chlorides of the corresponding
metals MeCl2 (Me = Co (II), Ni (II), Mn (II), Cu (II), and
Cd (I)) were mixed with an ethanolic solution of
potassium thiocyanate at a 1:1 ratio. After separation of

the precipitated precipitate, purified N,N-dimethylfor-
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mamide was added dropwise to the filtrate in a molar
ratio of 1:4. The solution was slightly evaporated and
allowed to stand for several days until the precipitate
was isolated.

A few days later, a precipitate formed from the
solutions, which was washed with small portions of cold
ethanol and dried in a vacuum desiccator over CaCla.

Complex compounds synthesized: Mn(SCN)Cl-4DMF
(light pink powder), Cu(SCN)CL-4DMF (gray powder),
Ni(SCN)Cl-4DMF (greenish yellow powder), Cd(SCN)CL
4DMF (white powder).

The synthesized compounds are stable in air. Stored
in a closed container for a long time. Well soluble in

water, ethanol, acetone; insoluble in ether.

Infrared spectra

Infrared absorption spectra of metal complexes with
N, N-dimethylformamide (DMF)

In order to establish the coordination rule of N,N-
dimethylformamide (DMF) molecules, H2O molecules,
and SO4* and Cl- groups, the IR absorption spectra of the
synthesized compounds were studied. The assignment of
the found basic vibration frequencies of coordinated
molecules of N,N-dimethylformamide (DMF) was
established on the basis of a theoretical analysis of the
normal vibration frequencies of the corresponding
uncoordinated molecules.

As is known from the literature, in the IR spectra of
tertiary amides, in contrast to primary or secondary
amides, only one absorption band of the C = O group (the
so-called “Amide-I”) appears in the region of 1670-1630
cm™! [6-8].

The with  N,N-

dimethylformamide show low-intensity splitting into

spectra of the complexes
several components in the range of 2850-3000 cm™.
They refer to stretching vibrations of the methyl group
v(CHs).

In the spectra of all studied complexes, intense bands
were found in the range of ~1640.98-1642.28 cm™'. In the
spectra of the synthesized complexes, the vibration
frequencies of the carbonyl group are reduced by ~21.7-

25.3 cm'! in comparison with the non-associated ligand.
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A medium-intensity singlet band corresponding to
the “amide III” vibration in the spectra of complexes
with N, N-dimethylformamide appears at ~1431.09-
1450.05 cm™ both for the uncoordinated molecule and
in the synthesized complexes.

Separately, it should be noted that, upon coordination
of the N,N-dimethylformamide molecule, a slight
increase in vibration frequencies is observed, which,
presumably, refers to bending vibrations with the partici-
pation of the —IN—C=O group. For a free, uncoordinated
molecule of N,N-dimethylformamide, these frequencies
were found in the ~657 cm?! region, and upon
coordination they are shifted to region ~675-682 cm}, as,
for example, in the case of a trans- Me(NCX)2-4DMF],
where Me = Mn, Fe, Co, Ni, and X =S, Se.

All the observed spectral changes in accordance with
indicate that, in the complexes under study, the
coordination of the N, N-dimethylformamide molecule
with the complexing atom occurs via the oxygen atom,
which is in full agreement with the data of quantum
chemical studies [9].

Taking into account the inner sphericity of the N,N-
dimethylformamide molecules, one can assume the
octahedral structure of the complexes under study in the
case of cobalt (II) and nickel (II) compounds and the
tetrahedral structure for the copper (II) complex.

In the IR spectra of the synthesized complexes in the
range of 1050-1060 cm™ and 1170 cm!, identification of
the absorption frequencies of SO+ groups is difficult,
which is caused by the existence of vibration frequencies
~1100-1150 cm™. As for the SO4% group, the existence of
vibration frequencies in the range of ~560, ~600, ~980
and ~110-1120 cm™! ([CoSO4 - 4DMF]-0.5H20 - 542.29,
606.60 and 1140.91 cm!, NiSOs4 - 4DMF - 607.39 cm™,
[ZnSOs4 - 4DMF] - 2H20 - 607.66 cm™!) makes it possible
to judge about the bidentate nature of sulfato groups.

If we take into account the bidentate character of
sulfate groups and the intrasphericity of N, N-dimethyl-
formamide molecules, we can assume the octahedral

structure of the synthesized complex compounds [10].
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Table 1.
Some vibrational frequencies (cm?) found in the IR spectra of metal complexes
with N,N-dimethylformamide
Complexes vas (CHs) v (CO) v (CN) vas(CN) r(CHz) vs(CN)
DMF 3070.27m 166628 vs = 1496.56m = 1257.42s 1095.42s 864.00w
2931.41m 1442.56
[CoSO4- 4DMF]-0.5H20 318291w  1506.00m 1140.91s 1019.08s 879.51m
NiSO4-4 DMF 3188.93m  1635.14m 1083.78vs  832.60s
CuSO«-4 DMF 3145.50w 1665.70m 1066.88vs  870.58s
[ZnSO+-4 DMF]-2H20 3234.60s 1654.03w 1074.93vs
1625.29w

* vs = very strong; s= strong; ms = medium strong; m = medium; w = weak; vw = very weak

IR absorption spectra of mixed acidoligand coordi-
nation compounds of metals with N, N-dimethyl-

formamide

As the analysis of the IR spectra of the mixed-ligand
complex compounds synthesized by us shows, the
vibration frequencies of the DMF molecules in
comparison with the uncoordinated molecule lie in the
range of ~1643.78 - 1649.22 cm™!. That is, they decrease
by ~17.06-22.5 cm'!, which indicates the coordination of
N, N-dimethylformamide molecules with the metal
atom through the oxygen atom of the carbonyl group.

When studying the IR spectra of the synthesized
complexes, the frequencies of stretching vibrations of
the thiocyanate group SCN- were determined: v (CN)
~2056.9-2151.7 cm™, v(CS) ~ 740.5-789.3 cm’, and v

(NCS) ~ 469.7-477.1 cm! respectively.

The presence of the stretching vibration frequencies
of thev (C=N) group in the range 2076.40-2152.21 cm™!
indicates the coordination of thiocyanate ions with the
nickel atom via the nitrogen atom (the isocyanate
structure M«NCS is realized).

As for the complex compound Cu(SCN)Cl-4DMF, the
vibration frequency of the v (CN) group was found in the
region of 2152.21 cm™!, which indicates the presence of
the bridging function of the thiocyanate ion. A
simultaneous increase in the stretching vibration
frequencies of the v(CS) group to 820.0 cm™ and a
decrease in the frequency of the (NCS) stretching
vibrations to 426.72 cm ~! also confirms the assumption

of the presence of thiocyanate bridges.

Table 2.
Some characteristics of vibration frequencies of mixed-ligand complex compounds
of metals with N,N-dimethylformamide
complexes v (CO) v (CN) vas(CN) v(CN) v(CS) 8(SCN)
Mn(SCN)C1-4DMF 1643.78s 1443.0s 1257 42w 2076.40vs 486.36w
Cu(SCN)Cl-4DMF 1649.22vs 1405.64vs 1250.30m 2152.21s 820.0m 426.72w

* vs = very strong; s= strong; ms = medium strong; m = medium; w = weak; vw = very weak
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Figure 1. IR absorption spectrum of Mn(SCN)Cl-4DMF in vaseline oil (400-4000 cm™)

Thermogravimetric Analysis

Thermogravimetric and calorimetric studies of the
thermal stability of the synthesized complex metal
compounds with N,N-dimethylformamide have been
carried out. Analysis of the data obtained showed that
the main thermal transformations of the studied
compounds occur up to 500 ° C.

Exothermic processes of oxidation of thermolysis
products, completing the thermal dissociation of the
complexes, begin below 500°C and end at 600°C. On the
whole, the thermolysis of the studied complex com-
pounds is a rather complex multistep process. The
decomposition of some complexes begins already at a
temperature of ~60.6-110.7°C. Thermal analysis shows
that in this temperature range, the elimination of outer-
sphere water molecules occurs.

Thermograms of the complexes, as a rule, have a simi-
lar character and, with a few exceptions, proceed in 3-4
stages, while the decomposition of some of the complexes
proceeds in a series of difficult-to-separate stages.

Thermal decomposition of complex compounds
[CoCl2-4DMF]-2H20,  CdCL-2DMF,  NiSO+4DMF,

[CoSO+4DMF]-0.5H:0,  [ZnSO+4DMF}-2H:0  and

b3¢m-ob 3Gmdgdo — Work of GTU
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CuSO4-4DMF occurs, as a rule, in three - four stages and
has a similar character. The onset of decomposition at a
temperature of 60-166° C is accompanied by small
endothermic effects, which corresponds to the removal
of outer-sphere water molecules. Weight loss 7.21-10%.
In some cases, weight loss corresponds to the removal of
1-2 moles of DMF. At a temperature of 238.7-314.9°C, a
maximum weight loss of 16.93-60.06% is observed. The
organic ligand is degraded. In the temperature range
460.0-495.30°C, the oxidation of thermolysis products
occurs. At a temperature of 542.8-565.2°C, the destruc-
tion of complex compounds is completed. Thermolysis
products are oxides of the corresponding metals.

As for the complex compounds [NiCl-4DMF]-2H-O,
[MnCl2-4DMF]-2H:20 and [CuCl2-2DMF] -2.5H20, the de-
composition of these complexes is accompanied by a num-
ber of endo- and exo-effects. In the temperature range
97.3-110.70° C, the outer-sphere water molecules are re-
moved and the organic ligand is destroyed. Above a tem-
perature of 251.5-460.0°C, the thermolysis products are
oxidized. At temperatures around 460.0°C, the destruc-
tion of complex compounds is completed. Thermolysis

products are oxides of the corresponding metals.
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Figure 2. Thermogram curve of the complex compound [CoCl2-4DMF]-2H20

Conclusion

Complex compounds of sulfates and chlorides of
cobalt (II), nickel (II), copper (II), manganese (II),
cadmium (II) and zinc with N, N-dimethylformamide
have been synthesized, mixed acidoligande and double
thiocyanate complex compounds of cobalt (II), nickel
(II), manganese (II) and copper (II) with N,N-
dimethylformamide.

In order to study the coordination rules of N, N-
dimethylformamide and thiocyanate groups, the IR

spectra of the synthesized complex compounds were

studied. Based on the study of IR spectra, it was found
that in all synthesized complex compounds, the coordi-
nation of the N, N-dimethylformamide molecule with
the complexing metals is carried out by the oxygen atom
of the carbonyl group, which is in full agreement with
the data of the quantum chemical calculations.

For sulfate and chloride compounds of cobalt (II),
nickel (II), and manganese (II) with N, N-dimethyl-
formamide, one can assume the octahedral structure of
the synthesized complexes, and in the case of copper (II)

and cadmium, tetrahedral.

Table 3.
Thermoanalytical results (TG,DTG,DSC) of the synthesized complex metal compounds with N,N-
dimethylformamide
Complex Stage Peak Peak Mass Loss Final
temperature nature/ loss,, residue
(°C) kJ/mol %
H20
[CoCl»4DMF] -2H20 I 133.4°C endo 14.64 Removal of 1 moles CoO,
of DMF Co0203
II 314.9°C exo 45.90 Removal of 3 moles
of DMF
III 495.3°C exo 30.11 Oxidation of
thermolysis
ISSN 1512-0996 bzy-ols BGedgdo — Work of GTU
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[NiCl»4DMF]-2H20 I 60.6 °C endo 1.08 Removal of outer- NiO,
II 115.7 °C endo 16.36 sphere water Ni203
11 137.5°C endo 10.24 molecules and
v 190.8 °C endo 11.28 destruction of
organic ligand
v 251.5°C exo 5.39 Oxidation of
thermolysis
[MnCl24DMF] -2H20 I 110.7 °C endo 2.12 Removal of outer- Mn203
I 136.5 °C endo 12.39 sphere water
II1 147.6 °C endo 2.79 molecules and
v 165.5 °C exo 488 destruction of
organic ligand
A% 205.8 °C endo 1491 Oxidation of
VI 315.6 °C endo 12.30 thermolysis
[CuCl22DMF]-2.5H20 I 97.3°C endo 17.05 Removal of outer- Cu20
I 178.5°C endo 7.14 sphere water CuO
II1 261.4°C endo 1692 molecules and

destruction of
organic ligand

v 460.0°C exo 11.82 Oxidation of
thermolysis
CdcCl2-2DMF I 166.6 °C endo 10.95 Removal of 1 moles Cdo
of DMF
I 238.4 °C endo 12.54 Removal of 3 moles
of DMF
I1 565.2 °C exo 1.47 Oxidation of
thermolysis
[CoSO+4DMF]-0.5H20 I 71.1°C endo 1.18 Removal of water CoO,
molecules Co0203,
I 136.°C endo 3.15 Organic ligand CoS
destruction
I1 361.4 °C endo 12.34 Oxidation of
thermolysis
NiSO+4DMF I 151.8 °C endo 16.09 Removal of 2 moles NiO
of DMF Ni20s
II 187.1°C endo 15.50 Organic ligand
destruction
I1 361.4 °C DK30 7.15 Oxidation of
thermolysis
[ZnSO4-4DMF]-2H20 I 111.3°C endo 2294 Organic ligand ZnO
destruction
I 289.6 °C endo 9.38 Oxidation of
thermolysis
I1 129.1°C endo 13.58 DMF destruction
v 260.7 °C endo 8.39 Oxidation of
thermolysis
b3¢m-ob 3Gmdgdo — Work of GTU ISSN 1512-0996
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Abstract. The calculation of the parasitic frequencies generated by the four-wave mixing method during the
passage of the five main frequencies in the optical fiber using the LabVIEW program is discussed. The virtual tool
used for this is built using mathematical expressions and a program for calculating the approximate values of parasitic
frequencies given in the article. It counts the number of parasitic frequencies and calculates their corresponding
values that will be placed in the 185-189 terahertz frequency range of the first five frequencies. An algorithm has
been compiled for the construction of the virtual tool, which consists of four options. According to each option, sub-
tools are built, by combining which a virtual tool is obtained. This tool allows us to clearly visualize the values of
parasitic frequencies in a given range and the total combinations of those frequencies by which these values are

obtained.
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6590 756205000L 5M3MLGOMBOLIL MH6EOL fywrgdol
939005 ©mbgby: 3oMo@bg (FeS,) Jowmzm3omod by
(CuFeS;) LgswmgMo@dBy (ZnS) L3owrgbdol sxsL3oL
(CuSO4) bLbsGOL Imgddggdol GggRds®. M95J30gdL
9990090 Lobg 5gal:
4FeS, + 7CuS0, + 4H,0 = 7CuS + 4FeS0, + 4H,S0,

CuFeS, + CuS0, = 2CuS + FeSO0,
ZnS + CuS0, = CuS + ZnS0,
5CuS + 3CuS0, + 4H,0 = 4Cu,S + 4H,S0,

b0 d0bgMHogBy, goblogzMm®mgdom 3o-
0GBy, HMIJWoE OO MomEibmdom a3b3zwgds
050069030 L3ogrgbdol sxsb3ol bgdmddgwogdol dgwg-
290 bMgoo dowosbs 6 bofomdmog Bo-
Bog3rgds.
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L0 Rsbo3ergdol dgdmbgggsdo doomgds L3o-
@gbdol Lygkms dgmeoo bwgogdo Cus, Cu,S,
boem  50sbOHWYo  hoboggzwgdol  9dmbggzsdo  —
30bg®so, HmIgaog HoMdmpaqbowos bofformdmog
L30ggbdol FgmEsEo LYYEBROEO® ©s Baffocmd®mog
306H0G0m, 5649 30MH0G0 IRMME0s Mbgwo (Msdwg-
6009 do300IgEHOHOL BmTom) Joe3mBobOL 56 3mzgwro-
Bob oggbzom. SLgmo Fobymawol gum@sgool dg-
939 306030l FobgMowols g3Mglioolsl 3vwgddo
306H0@0L 80690056 M0 250oEOL b3owgbdol
39mM50 LEzgoIdo. gi 35653690 gobsdomm-
090L 319009080 130ghdol O 35MAZoL s, Tglisds-

90bsq, b3ogbdol 3mbEgBEMsET0 L3owrgbdol di30MY
00m3M9xsL.  2oblbol bamolbol oMol dobbom

LabiO39@ Bggal 396 0dwgzs 3oL byerdge-
IO B> ©> BLMGHGFOS.

B30b dog® 890mms35Dg0Mmos  3gdbmemaos,
H™Igog 00035¢olfjobgdl Ldowgbdols s mgMml
390006090000  IEO0EIMO 3900l 630G OGO
23990MJVL S M9303S300  3mbEgbGHMoG0b
306 MIgEHWMOHR0YWO IJNMPO {5s3)do39d5b.

(300900L5M30L 530090 BOOMOIOL  GeMBE SO0l
390900, M30gbmdom 753y. Lobxol aMsbwemdgE-

600 d903960mds Im3gdwgenos 1-gw bGowdo.

3bcowo 1
BWOGHE0MO0 3190006 §MbrEmIgEHoreo 990gbogrmds

8993390 mds %, /¢ 50m3M9yo
Ne | 3a0sbol Bmds, 30-m000 | godmbogsero, %

Cu Au Cu Au
1 0,400-0,200 11,09 0,12 0,43 7,0 8,53
2 0,200-0,100 19,6 0,11 0,46 11,35 16,1
3 0,100-0,074 17,21 0,19 0,82 17,67 25,20
4 0,074-0,044 30,7 0,25 0,49 40,39 26,86

-0,44 21,4 0,24 0,61 27,03 23,31

6 bsgeorm 100 0,19 0,56 100 100

MmO i3 bO0oEsh RbL, L3owgbdol 89d3-

3000Md5 Y39wsBg Jowseros §3Moe 3¢sbgddo 0,074-
0,044 5 -0,44 93 dgbsdsdobo 0,25 s 0,24%, bmerm

mgdmb 9993390 ™ds 4z9wsby dowowos 0,1-0,074 33

30930GEOIWO FJDMEOM FYRIVO YOIROPO-
5 ,ITOMAK-01“ 3966005690 3mb395@®s¢mm-
B9. 3©0gOOL LTS MYPOO TJYRIO0 d3gdy-
o5 89-2 gbModo.

3wosldo 0,84 o/,
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3bcowo 2

BXG309H0 3©IO0L 3M303SE0VIE0 I90MEOm 3359E0EMHJdOL FJIad0

N 36MHm©dGHob 2453mbsgse0, % 3993339 ™ds %, 3/G 00m3MH9x30 bsg@om xsdo

obobYErgds ™39653. LogMonm Cu Au Cu Au Cu Au

1 | 205300, 3mbg. 7,61 7,42 1,56 5,29 61,1 71,95 | 21,43 | 31,65

2 31100990 92,39 90,08 0,08 0,17 38,90 28,05 12,87 12,38
M GHO30MOHO 100 97,5 34,30 44,03

3 BLCAEOT 0,19 0,56 100 100
30Q)do

506035, 3JO0L  FMO30ESGOIO  FIIDMPOM
299000©Md0L 8900930 00V FMIFOEIBEOIO
306396¢®0@0 g90mbagwoo 7,42%, L3owrgbdol 99ds-
390wmdom 1,56%, mgddml 999339wmdoo 5,29 o/@). mgd-
OHmb 50m3Mgx3s 306306GH®oGHT0 M3gMo300sd dgo-
396L 71,95%-U, beagoe bog®Hom sdm3zMgas 31,65%-0s.

3053035300 3mb396GHMGOL  BobgGaoenm-
20035 dqbHogrsd 3063969,
906965900 doMH0mos© FoMmBmygbowos 3o6o-

6Hmd  dobymaro

Gom. L3owgbdol JobyMmEEgdoEB 330GV Joerzm-
3060030 s Joew3mbobo.

299000M9d0L  990ga9© FJoPIOMWO MO303)S-
3OMo  3mbEgbBHMoBOol 2503w 0s3900Lsls  asbo-
LSBEZMIOS MO0 F0TSOMNYGDS:

— 309303530990 3mb396GH®oGHOL BEME 5309,

— 3093035300 3:mb6396EGHMsE0L 3oEMMIgES-

L. 2653035300 306396 @0L BWwMEHE0S

FLOGEOYO0 IYPMROM FOZOGIGONWO JMb-
396@®5@OL  250000MYBIBY 330093900  BoBOM@d
3Wsb03MM0  bdgdoom: 2oboloHMzcms ©oxndzol Mm3-
$005M0 Lolbm, H9oagbGHOL Lobgmds s batxo,
Logganm@sgom 3130l pH-ob m3¢odsermemo 36033-
Boarmds, gaem@ogool 30693039, BEmEsEool (303-
@0l Lobgmds s MomEgbmds.

3QY00L BIEIPIQ ©IRPOBES BLWOHIEO0L ©3-
00500 9gdbmEma0s, ©IRJ30L M3EGH0TsHo
Lbobbem 82-83%, 3ewsbo — 0,07430, 99930gd0 Mgoaqb-
3900 — 0m0EolL JuobEmyabs@o s Aero-208 dgbo-
0590bo© botxoom 35 3/E s 15 3/F. d0HOMSO, bo-
3MbGHOMEM ©s MO0 2osfdgbomo GurmEsE00m,
3m93ol pH - 12,6.

3@085¢M 300009080 Bs@oMmgdmwmo 3IgdoL

MOHRO0ME0 2505399 353905. 9900993900 Im399mos 39-3 3bOHoEdo.
sbowo 3
23033035300 3m63g6EHMEGHOL Berm@ogool 89wgagd0
367G 899339 ™ds %, p/@ 50m36M9%3s
Ne 2453mbsgse0, %
©3LsbyEgds Cu Au Cu Au
1 BEWOGHE0NO0 3063, 0,61 10,3 30,71 11,6 15,11
2 BWMGEG0M0 3MOIO0 6,81 0,78 3,01 9,83 16,54
3 360530¢). 31bg3. 7,42 1,56 5,29 21,43 31,65
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OMaMOE3  3bOOoEb  BBL,  yMegz0@s30vEwo
3OMEYIGOL BLOGIGOIO0 FJOMEIEO® FIBEOE-
6900l 89009390 0000gds  b3orgbdol  sMv3Mmbo-
3oMM0o  3mb3gbBmoGo L3owgbdol d9dE3germdoom
10,3%. @sdogros Mmymea Bdowgbdol, oby mdmml
50m36M9%30.

II. 3653035300 3m63396GHMo@0L 300MHMBYE -
MOHR0ME0 25539053900

23053035309 3mb6396E®MsGHBg L3owgbdol 990-

(3390mdom 1,56% cmdmmb 899(339wmdom 5,2996/
BBy 3393900 30QOMIIHI GO HIL-
39%0m, LB M9g:00d0 (CIL) Lem®OBdYOEEHOL hod)-
3000300 35693y.

AbGHOL  F08EObsMgMBOLIL  2oBoLEBOIMmIdMOS
blbo®do NaCN-ob 3mbi396¢®s309s, 796adsol Mom-
©96mds s 3930l pH-ob 86083690 mds. 4odm@ -
30 3561509GM9d0 Im39909w0s dg-4 3bOHowdo.

3bOowo 4
30530353070 3nb3g6GHMGOL ©s30sbgdoL 356G539GHMId0
Ne 35653936900 3obmadgzol 36036gcmds
960y
1 NaCN-ob 3mbg. 3/ 0,23
2 3930l pH - 11-11,5
3 bLbsMdo goblboo 756adsol 3mbEgb@Mogos dy/ 6,8
4 3m30bL ¢9d39MHoGMMs °C 20
5 33500 dgs®ol 903390 Mds % 37
6 530569000 boba®mdwogmdo Lo 48
7 LeOMBYBEOL bobgmdos - 23d@ovdo bobdomo
8 LR gbEBHOL Momgbmds 36/ 18

ALAHOL PoGHoMmgdol 89w9gas0 oAb, H™I
24 b55m0ol 6853w Mds0 OE05D6YBOLOL (derEOl
A9bAO) sMBgbo 39380 MJOHML BHom@gbmds Fgsco-
29605 1,92 9/, Lofyolido 5,29 g/@. GgLodsdobo, md-
60l 58309535 9509906L 63,6%-15, 30sBoOL batrxo
-5,7-6,1 33/.

53055900l 303980 MmdMmb dotMg s0m3MgRs —
63,6% o (309600l oo bstxo 5,7 - 6,1 33/@
396300190 0s 6530030 3mbiabGMs@do
L3ogrgbdols s ®3060l Lvymnogdol oo d9ds-
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39Md0m, dglsdsdols 1,56% o 5,6%, GMIwgdog
305600gdmsb [odmgddbols 0560@Ol 3MI3egduvm®
Bogomgdl s, dglsdsdols, 0BMEIds  (30560@OL
bstrxo.

L30ggbdols s MIOHML LEWWYMBOEO STMIOY-
gobomzol dgbedds3gdgero  Ggdbmemyom®mo bdgds
0m35obiobgdl  a®Mog30@s30Mwo  3mb3gbEGHmsGOL
obobfot  490mEHMEH3oL  L3orgbdols s  ®3060L

bLbsMTo gosy3z560m @ JodmEME3z0L dggys© do-
0900 650PBgBdOL o300bgdsL.
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3000MHMIGEHSWMMR0I0 3593w9353900L 30639~
o 9BHs30 0m35¢0LHobJOL  AM930¢ 30O 3Mb-
GIBAOGOL GO FAVIAHYGZL.  3M63I6EGHO
©o0%d3s  0,0400-0009. ©@oxdmeo  Tsbs  Immaglis
316 39do IEmemdoo 25 o@®o. 3mw3ol Lodzz-
6039 — 12 %. 31356 ©sgT3sBe 2 2/ 3mA0MT935
®mbmbols s 9680500 botgzo — 85 /cw s fyo-
050l Bggobpo. 3Mw3s gbgargds 85°C-0¢0y. go0m-
AMGH3Z0L boba®A0gmdss 72 Los00. 458mbadw@) dolss-
@580 3060@0L BoMEMds L30egbdol vy EB0EIOdMSL
5ol 10:1. 3me3olb pH-ob 3608369cmds 1,5-2-00.
290mGH1EH35 90000bsMgmdlL d9dga0 Mgd3000:

2FeS, + 2H,0 + 70, = 2FeS0, + 2H,50,

4FeS0, + 2H,50, + 0, = 2Fe,(50,)3 + 2H,0

CuFeS, + 2Fe,(50,)3 = CuSO, + 5FeS0, + 2§

2399m@ME30L d9gao bLbsGdo L3owrgbdol om-
B9dol 990339 mds 15 /e 99oqbl. Jodow®mo sbs-
©@oBom b3ogrgbdol 99333gMmds dslsdo sGob 0,91%,
b 3o30¢YG30L 39wgaee bdowwybdol 899339-
@mdss 0,06%, 5dm 309500 — 93,5%.

CuS0, + Fe = Cu + FeSO,

bLbsMm0sb L3owgbdol 0mbgdol swgdzobsom-
30L 250mygbgde 0465 FmOM3zsbo M306s5 bobxom
1 32 L3oangbdbyg 1,7 33 G30bs.

390m@G9E30L 8909390 ©sMBgbomo Bsgrgdols
398mA B3 (©53056705)
390mGHYO30L FgEIYE  @aGkgbowo  Baergdol
99000930 ©5999853900bm30L FgsMOOL MZolsb-
GHoLom 250mygbgdmeEro 0ym MO 356056F0:
5) Bogngdol ©odmdsg39ds 3esliogmMo Ldgdoom —
305606905 9.§. dm;meol GaLbGo.
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0) Boengdolb ©odndsgqds momBstmgsbom, sbgzg
dmmob Ggb@o.

mdemb  65¢rgdosb  2sdmEHWE30L  (30560Mgd0l
360m3gLds 9B3965 F90ga0 899a9d0: MmIJOML sdm3-
699539 —92,1 %, 3060L batrxo —3,5-4,0 33/H; 30sboob
bobxo —0,7-0,8 33/¢)-

05539 96930 00MmIoOmEMZ35600 Jodm@GB30Lol
(Fe* 5 H,50,-0b 0565000Lsl) mgddml 00m3Mgas
39005690007 Foo0s — 95,0-95,3%. 59 Mo IgormEol
990006905 5639690L, M gMHmMol FBOHOZ, oM MoE0s
000856:M3560L 458mEHMEH30LSL J00Mgds 3,0-3,2% -
00 MJOML 5000 53MIMYRS, FoaMsd sHIM™O Bgd-
Brmyom®mo ©s 93nEWma0MMHo 3MMdwIol edm,
05900390580 235J3L 37935 9G0L Fsdmygbgds 535-
M5GHOHY0 358300HTJOOL MZoLsBOOLOM SELMMD-
305/gbmEBE00L  LOOMYWIIDO S MOMTSOEM-
3960L 15305Mm© OEO FPAMIMBS T OLOEIO,
13065@gumdsL 3560390  (30960009d0L  JslogME
3500563, 9.9. CIL-b.

33365

506050, d50bgol L3owgbdol dobydols dod-
OEMHBIWo  gBsdMO3oL  dodobstg 399006
(L3ogrgbdol 99933gmdoo 0,19%, md@ml 899339-
wmdom 0,56 /@), mdOHmbs s L3owgbdol ©o-
05390000 53m3MgnolL dobboom 89dmdsgzgdwo s
399300005 3m3d0boMgdMmo GHgdbmamaos, MHm-
9903 0mz85¢olobgdl  Barm@Geow®mo  39gdol
305303530 359EOEMPRIL  (396GHM06MOo
3M6396@®sGHMMom.  Jo®YdMos  AMO30ESE0VICN0
3Mb396@Mo@0 L3owgbdols s mgMHml F9d;339em-
000, dqLsdsdobo 1,56%, 5,29 ¢/@. Ldowrgbdol sdm3-
6950 3©Y006 Fgoagbl 61,1%- mdMml sdmg3-
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69953 — 71,05%-Ub. 365303930990 3mb3gbGHMoGH0©6
L3ogbdobs s MmIOML sdm3Mgn0l JoBboo HoTm-
039S 350059853900l bbgoabbgs dgmmo. M3o-
M3BHLeds 309603 393039300 3mbEgbGMa@ob
399mG1B3L b3owgbdobs s G 3060L byErgoEgdOL
blbsMTo gooygzsbom. blbstosd L3owgbdol om-

WOGIOGTOS

B90d0b 59m3MHgxs 25035¢olfobgdmwos (39996@s30-
0, borm s8¢ )G30L 9©)yo© Jogdewo 39306
Q53096905  mJOML  s9m3Mgzol dobbom. Jgdmads-
39090 3gdbmemaool  3obbm®Eogmgds  Ladwys-
@g05L 335deg3L 15-20%-000 293BsMEM® B30¢9b-
dob 50m 309935 s 17-20%-00 — mdHML 50m3OgRs.
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Abstract. Madneuli copper enrichment plant works since 1975. This plant works on copper sulphide ores from
Madneuli and Sakdrisi deposits. In some ores due to difficulties of blotting secondary copper sulphides, recovery of
copper in commercial production is low — 60-65%. At the same time, concentration of copper in tails is 0.17-0.19%
and concentration of gold in tails 0.3-0.6 gr/t. In this article we consider combine technology of processing rich
flotation tiles: preinrichment by gravity (use centrifugal concentrator and/or short noise hydrocyclone). Gravity
concentrate with au and cu 5.47 gr/t, and 0.93%, respectively proceed hydrometallurgicaly (cyanidation) this

technology makes possible rise recovery of gold and copper in commercial product by 20-25% and 17-20%.

Keywords: basic flotation; content; flotation; flotation reagents; gravity concentrate; pulp pH.
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3190 bggds, MmIgerog 3/3smdl Jmnosbo 93¢ M-
9mdool 459mbsdmerdzo Bsdfgzo s06HgdoL Lomdml
bty bg.
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296L5300M900m 50lb0dbsg305 Lads303M™ Egdbozom
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Abstract. An obligatory link in the transfer of products from the producer to the consumer is transport, which
must ensure the transfer of products without damage, with the maximum preservation of its quality. From this point
of view, vehicles for the transportation of agricultural and food products attract special attention, since these products
are easily exposed to pressure, temperature and mechanical damage. One of the most important ways to preserve the
quality of products during transportation is the use of vehicles equipped with various types of refrigeration devices.
For this, it becomes necessary to develop new vehicles that will be equipped with economical, highly efficient and
acceptable refrigeration devices. A schematic diagram of a vehicle equipped with an absorption-type refrigeration

machine, which is completely powered by the heat of the vehicle's exhaust gases, is presented.
Keywords: absorption refrigerator; cold store; evaporator; exhaust gases; vehicle.
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Abstract.
The horizontal component of the seismic acceleration

of the foundation during determining the seismic load
according to the standard methodology for all types of
buildings and their structural elements, is considered. The
vertical seismic load calculation is required for certain
types of structures. These include the steel beam truss
considered in this paper, with spans ranging from 24 m to
40 m. The paper considers a simplified method for
determining the dynamic characteristics required to
determine the seismic load on the mentioned structure,
taking into account the influence of supporting structures.
To do this, the approach of reducing a truss to a beam with
equivalent stiffness on elastic supports is used. The

calculation model also makes it possible to take into
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account the influence of the considered structure on the

supports.

Keywords: elastic support; fundamental mode;

trussed beam.

Introduction

The significance of taking into consideration the
vertical component of seismic impact on buildings as on
a whole and/or on its individual structural elements is
clearly indicated by the consequences of strong
earthquakes [1]. Buildings located in epicenter zones
and/or certain types of structural elements - consoles,
large-span structures, etc. are especially vulnerable to
the noted type of impact. Accordingly, consideration of
vertical seismic load for certain types of structures is a

mandatory requirement of all applicable seismic
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construction standards [2,3,4]. Almost for all mentioned
codes, the large-span structures belong to such types of
structures — difference only the span value. The standard
vertical seismic load is also defined as horizontal — the
same principles and formulas, the difference in the

values of separate coefficients.

Main Part

Determination and analysis of dynamic characteris-
tics in general and in compliance with the mentioned
structures is the main stage in solving the problem of
their vibrations and seismic resistance. To solve these
problems, numerical technique (represented by spe-
cialist software application) and/or analytical methods

are used. Significative in the selection are purposes of

my

solvable problem, required accuracy and efficiency for
engineering practice. The use of an analytical solution
characterized by maximum simplicity, required accu-
racy and possibility of obtaining two-way estimate is
most acceptable for design and engineering practice. It is
necessary to obtain preliminary result. This approach is
used in this work.

Considered vertical seismic vibrations of a large-span
plane steel trussed beam of the covering of single-storey
building to determine the seismic load on it, according
to the standard method. Unlike the latter, we will
consider the influence of adjacent [3] support structures
on the dynamic characteristics of the truss, respectively,

on the value of the seismic load.

M3

P

)

a

{2

-

&

€2

Fig.1 Three-mass beam on elastic supports

To solve the problem, we will proceed from the
approach of reduction the truss to a beam with
equivalent rigidity. Vibrations of trussed beam with the
mentioned approach are considered in works
[5,6,7.8.9.10,11,12,13,14]. This approach and its various
modifications are justified in them [5,6,7,8,9,10,11]:
considered and justified the possibility of expanding the
method to determine higher frequencies [12];
considered simplification of the computer models [13];

considered the influence of static loading of support

¢

structures by introduction the equivalent stiffness of
elastic supports [14].

The proposed solution takes into account the
influence of the compliance of the supporting structures
on the values of the desired dynamic characteristics. The
need for such an approach is due to: asymmetric
oscillations of supports of coating structure relative to
horizontal axis caused by different static and dynamic
effect of loading of structural elements in vertical

direction, irregularity of supporting structures [15].

x P2
L

6/:§
[.

)

Fig.2 Applied of unit force
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Consider a large-span beam truss with irregular sup-
ports, i.e. with supports having different compliance
[16,17]. The calculation model for determining the funda-
mental frequency of the system is represented as a three-
mass beam on elastic supports (Fig. 1). Half of the total
mass transferred to the truss is concentrated in the middle,
and the remaining half is evenly redistributed concentra-
ted on the two elastic supports. Thus, the above-men-
tioned features characterizing the vertical seismic
vibrations of the structure are taken into account.

To determine the displacement from a single loading
applied alternately on the supports and in the middle of
the span (points of mass concentration), we use the
equation [17]:

6Ely(x) = Rya® + I(a —x)3 +
(Cy +Aa+ Ay (1)
where R, = — (1 - %), C, = —%(szl —2x1%2 — x3);

Bo= 2 (84Ry + 6,%); Ay= —3EIS,, T, functional in-

terrupter that has the following properties: I, = 0 when
a<x; I, =1 when a > x, §, and §, compliance of
elastic supports, x and a are, respectively, the coordi-
nates of the points of the desired unit displacements and
concentrated masses.

When a unit force is applied alternately at the points
a=0;a=1/2; a=1(Fig.2), after appropriate transfor-

mations for the compliance matrix we obtain:

611 612 613
|:621 522 623]
631 532 533
8, ~84 0
3
=[30% w30 @
0 s, 5,

Determinant of the canonical equations of dynamic

displacements of the considered system

D=
(m1511wi2 -1 7"2512001‘2 Tf13513(“i2
= "11521001'2 ("12522001'2 -1 "13523001'2 =0 (3)
"11531001'2 "12532001'2 (77135330"1'2 -1
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is more convenient to reveal develop in numbers.
Determining the values of unit displacements (2),
taking as geometric and inertial characteristics of the
system the following values [ = 24m, [ = 0,8 107%m*,
m, =mg =3,5-103kg, m, = 7,0 - 103kg, 8, = 0,04 -
107m/n, 8, = 0,8-1077m/n and entering the label
k; = 1/(m/4)w?, for the determinant (3) we obtain
1—k; 1 0
D=| 05 96—k 10
0 20 20—k
reveal develop (4) in numbers, we obtain in expanded

=0 )

form
k? — 124k? + 238,5k; — 2310 = 0

The roots of this equation are k; = 98,551; k, =
17,455; k; = 0,994.

According to the entered label k = 1/(m/4)w? for
the frequencies of free oscillations we will have w; =
26,92rad/sec; w, = 64,55rad /sec; w3 = 316,23rad/
sec which correspond to the values of the periods T; =
0,233sec; T, =0,097sec; T; = 0,019sec.

Using the found frequencies, the fundamental modes
are determined using the equation

(1 —k)+1pz; +0p3y =0
0,5+ (96 —k;)p,, +10p3, =0
0 + 20py3 + (20 — k;)p3s = 0
by discarding one excess equation and considering that
Pni = Yni/V1i- That said, all p;; = 1.
Similarly determine the dynamic characteristics for

the considered type of structure at different values and

ratios of their geometric and inertial characteristics.

Conclusion

The vertical seismic loads determined by the stan-
dard method using the values of the first fundamental
mode of oscillations allows us to take into account both
the effect of the supports on the structure and the effect
of the structure itself on the supports expressed in the
appearance of additional forces in the supporting

structures.
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Abstract. In Thilisi, representatives of different denominations have never fought each other on religious
grounds, unless we count the Bolsheviks and their "League of Militant Atheists", who from the end of the 1920s
declared a fight against representatives of all religions and destroyed many churches. Among the many religious
buildings destroyed in Thbilisi during the Soviet period are two Orthodox churches — St. George's Cathedral in
Kaloubani, which was built on the ruins of an old Georgian temple in the 50s of the 19" century during the
annexation of Russia, and the Amaghleba church in Sololaki, built by Platon Ioseliani in 1852. The last was built
according to the Greek temple and renovated at the end of the 19" century. The article presents the cultural-
historical and architectural-artistic analysis of the churches destroyed by the Soviet authorities since the 1930s, the

reasons for their construction and destruction.
Keywords: architecture; church; destruction; history; temple.
356bogrz0ol ostoeo 09.03.2023

d9dealigemol osGoeo 12.03.2023
b9erdefigtoemos osbsdg s 29.05.2023

ISSN 1512-0996 b3¢-ob 3Gm3gdo — Works of GTU
www.shromebi.gtu.ge 77 Ne2 (528), 2023


http://www.shromebi.gtu.ge/

89000306s — Medicine

UDC 616-006
SCOPUS CODE 2730
https://doi.org/10.36073/1512-0996-2023-2-78-84

bgemgbrmo 0b6EgegdBom swFmmz0eo Lolgds bsdgowmlbeml ggeols s LsMadgay
X 06330 BLodLogbgxgdoL OsYBMLEBOMYdOLIMZOL

0670696M00L  ©g3s039996¢)0,

LodoMoggeml  Gg9dbogmdo

603960L0EgGH0, Lodomnzgewm, 0160, mdowolo, 8. 3mbiEogsl 77

0b5069000L  ©©935Ms996¢)0,

LogoMmggemb  Ggddbozwmedo

60390L0E G0, LadoMmnzgem, 0160, mdoobo, 8. 3mbEogsl 77

3955 I35 30MLs39EOoE0bm
E-mail: p.lezhava@gtu.ge
bg30500 O350 30mb539EOoEobm
E-mail: z.gurtskaia@gtu.ge
69306B9b@g00:

5. 3o3bgsMo, SLEMEOMYOWEO 3GHMBILMOO, MMEYLL 3eobozol 0bgobgM-pmbodgEmobEo

E-mail: a.pitskelauri@gtu.ge

0. fo3@ov®0, LG-ob dgo060L BI3MEWEHIGHOL SLOLEIBE-3OMBILMEOO

E-mail: m.tsiklauri@gtu.ge

36m5309. LoALOZEOL MY bEHOEOBY OY-
BebiEomgds 3600369wm3zsb00s, Mo@yb MMMES® ©s
9939dAMBs dmbgl 353096 0L 339MHbsermds. mgo-
Lo0730b ©OHMLHOZOL Y39esbY J9ZOEILIIVEO 8g-
0Jo05 dogboGMO-MgHBMbIbLo s 3MmB30vEg-
M0 GMBMYM9530900.

MHE0bmEo  BseoBgdom LodLogbol WosAbMUL-
G0oMgds 5M0L Losbang s 360dzbgeMmzs605 Lolberols
33€93900L 89093300 YBOM LgOOMBLIWO ©> Bgb-
A0 BseoBo 0doLomzol, HMI 303m3mm E30300-

@ads  mOyboBddo  L3ggoxkozedo  Lodbogbm®mo

BOHEOL Tglobgd.

b3¢-ob 3GmAgdo — Works of GTU
Ne2 (528), 2023

©gobsm3z0L dg36096M 900 by MiGm bdoMao do-
0o65396  bgarmzgbm®o  0b@gwgdBol  9gomgdl
ALo3Lo BH030L 53M(3560L ool FMHges.

LESG0sd0 Fobboermaros Bz96 doge Lsdzombbmls
9490l bLodlogbol osRbMLEHOMIdOLIM30L gddbowo
3033093900 LobEgds, MmIgeog ©exgwydbgdv)-
@05 bywegby® 0bHwadhvg, 300dmE, 3sbJsbo®
Lfa3wsBy. LobEHYTs OsRBMLEHOMO sbgbl M-
&0bmo Gl gdol 459mygbgdom s 3s8mombggzs o3~
95m© ©oEOo LoHMLEHOMm. 3B0JMOMdM, MMI >0bod-
Bero Bmgeo  3eobogobBgdl oghdsmgds Lod-
Logbol sEYYBOLE s O350V JOOL MW 3g-
0%303(305d0.

ISSN 1512-0996
www.shromebi.gtu.ge


http://www.shromebi.gtu.ge/

89000306s — Medicine

1553336dm LOGY3900: WMDMOIGHMOOO 3ZEY-
3900; 35699699600 LFogans; 9399MbsMds; dmgwo;
LodLogbol 0sRBMLEHOMmYDS.

d9Lsg5¢m0

Lodbogbol ImT0z0 FMBI305 s HBOHES bs30-
MHmdJOL  Lobberol  JgagboErMdOL (33K gdJVL.
9JodL GgLodegdEIMds 5g3L 53MmoEMml 0bgMm®MTs300l
dbmemo Izo0g bsfowo, GMmIgEog sdseryeros
Lbolberol  GEHobywo  sbsgrobol  Fggygddo.
J. ©@d@0565L 1b0gzgMloEYEHOL d936096MmqdTs Ao0m-
03e0bgl, Mmd  Lobbwool GMEHobmw 331939030
d9L5dems 0T gdmEal dgBHo 0bxgm®mTsEos 30Mg

g39wsby  yolmgEowr 833wg3sOLag 3o Bgdewos
50dmBobmL. 15,176 bgz3Hrmemaom®o 3530963 0b
Lolbarol HMEHbMwo @glBgdol dsdmygbgdoom, dsm
d9496gL  39b649bmo  Lfogargdols 3HmybmBomgdso
9mEowo 0030l Bz0bol bLodlogbggdol osybml-
030Lm30L. 5s3EH0MgdIMo bodlbogbols dmpgwol
dMdbMdgEmds s 13930BOIWOMds 0ogm 96% o
74% 89ls5d500bsg. B3gbo 33eg30L BoBsbo sGol Bsd-
30mbbmL ggwobs s 9bmdgEmonmdol bodlogby-
900b bgem3b® 0bBIwgddHbY oBYdbgdIwo bo-
©0536mbE03Mm dmgeol dgddbs 3530963900l dmbo-
3999 d5BYGOOL 459mygbgdom.

999006 259mdobaty, 3609369cm3z5605 Lolberol
OIHObYwo 33ewg3gdol 8ggagdol IBOH® byHom-
Do ©s BMLEO BsEobo, H™I 303m3mm I3 303g-
0MEgds  mOebobddo L3gEogozeo Lodbogzbmemo
BOHEOL dgbabgd. LgoLlsmzgol dg3bogMgdo by M-
M HJoMo 90856396 bgwwmgbam®o 0bEgwgd@ob

ISSN 1512-0996
www.shromebi.gtu.ge

09mm©gdl Abgogbo G030l s8mEsbol  2osls3My-
Q. bywmgzby® 0bGywgdddo BoODmE ysdmyy-
690w 356gobme Lagergdsel dgwyderos LadgoEobm
0mb539990006 0lgmo 356MBMI0gHgdqdoL o0mg-
@963, M3 500530560LMZ0L, FoMHEO 335¢0T0Io300L
99009d0Lm30LsE  FgmdEgdgEos. Sbgmo  FoMTs@g-
00 LOEOsFBMLEBH0ZM dmEyEgdo 3608369wmgbs
©59bBo0gds  300b030LBHYOL  EOsABMDBOL MMy
3960503530590 [1].

L5330 MUBML ggarol, 9bmdg@momadol, Latdggy
X0M33ol  bodlogbggdol osabmbo BgzgmEgdMog
99533b6gds 35:3096@0L 9653b5BL, 0bLEHMMBBbEH MW s
@BMOIGHMMOME 33e9390L. 960d3bgemgzsbos Lod-
10360 MY EOSRBMBF0ZS S OHMWO 33196M-
Bogrmds Moz bdoMo 3960 bgdbogds LoddEHmagdol
3M5OLYOMBOLS S §JoTMB sa30569do 30BoEHOL
3900, 81939 3MMOEgTss  5MVL3YE30B0ZMNOO  J3erobo-
39960 258m3wo0bjd9d0 s Lodbogbol dgsMgdom
00300000 3mMIGd0. d0bgs35 0Toby, MMI 3mo-
309)H9OM-GMIMYMB0o s Foabo@M-Mgbm-
656LyEo G@BmMegorwo 33w3gR0 M@ Of-
Bgds 36083bgcrmgsb0, 9Jodgdls Ggwderosm S3mowmb
0bg3mMdogool dbmermo dgotMg bsfowro, GmIgeos
Q50505 GYE0B Lolbeol sbsgroBols d9g-
390390. 599056 2o0mIobomy, 360dz6gemzsbos Lobb-
@ob  OYHObYwo  33ewy3gdol  Fggagdol  YBOM
LyBoMbBYwo s BYLEHO bsgrobo, GMI 303mzmm
9330390 gds MmMYboHIdo L3goB03MO Lodbog-
Bmo Beol dqbobgd [2].

353096900 0bGHMM0gd0L M1gBMML3gJEIo bo-

ool 99095 dglodergdgwos dobdsbme Lfsgang-

b3¢-ob 3GmAgdo — Works of GTU
Ne2 (528), 2023


http://www.shromebi.gtu.ge/

89000306s — Medicine

05b9 933690 LoosabmMLG03Mm ImEyEgdols
99465, G55 ©goLEm30L LYIE WBOM s YBOH® 9@
06 96mgLL 0dgbl [4].

do6005©0 bsfjoeo

B396 8930LHogegom Mmb3mwmaonmmo 3530963 gdol
obGHMM0900, HMIGWMNSG OABMLEHOMIOMEO 3Jmb-

50  b5AZ30MLBML  ygerobs s gbG™BgEHModol
Lodbogbggdo s 93MHbsEMdEBIE J. Mdoolol
3- 9H0LM30L Lobgarmdol gdudgModgbdwwo s J3wo-
Bo3zmMo  JoMmeaool gMmgzgbyer 396@®To. dgufog-
wowo 0dbs 272 3530963H0L obEGHMMos. ImEgeol
89boagbo 304gbgdEom FomewmE OYBHbYW ws-
BOOIGMOON 33€)390L (3dGowo 1).

3bMoo 1
v v 3. m3ndimnb 039675070k goblbadfzfs v
Mmam@gbmds mgnmenda (WBC) (b gmbagsdetb Jmbgb@msgnal geblabmams
b39Mnon fmbs gfhoafmgodadn (RBC) smaBinBadnBm@mabbggmatiob ymbMaBBagnal goblsbrngms
fgaggns 399mgmmdnbo (HGB) b3amGadednbm@msblbgymsbal jmbghidMagoab goblabimgma
@90, 330330M30mmds 30s@m3Modo (HCT) 3nfgadnfa domnfndnbol gabbabmams
gogma Mamggbmds 7fhnmMmgodgdal bsdgsmm dmgnmmds (MCV) byyfhmm dognfirmdabal gsblbsbogms
dfGygmo g30mgmondo Bgdmammdnbob bad. d7dp3gmmds ghommmgndda (MCH JMgaB060bob ymbiybdfagnnb gablbabmama bobbgmdo
Jfhnofmgndo 3 s3mymo dmammdnbob bad. ymbinbBMogns ghnofmgaddn (MCH  gsBoamndsdnmdmabbigddnstisb smbisnbBsgnolb gabbabmams
mgnmpado gfnofimgndgdnb gabafomgdal ggafan (RDW-CV)
dagdamogdn nfmddmgndo (PLT)
dofnmgdo ofimddmendgdnb badgamm dmggmmds (MPV) 5, gemmgmbol 3mbEgBEmognal 3obbatimams 1¥dme (GLUC)

Byn@Mmgogmo % (Neut%)

Byn@fmgomn
4. 0b3ygonh Easzemadoms @nogbmbidn Jogngbdddn modmmiodn % (LYMPH%)
HBsAg (bjmama Babda) modgmgodn
HIV-1/2 Bmbmgndn % (MONO%) FIBR
RPR (boggngmalinls gbio) dmbmgndn PT
gmBnbmagnmo? (Eosino %) Pl%
Jmtnbmoynmo INR
dsbmgngmn % (BASO%) il
dsbmyngmo aPTT

geb- 39bHaMmaMmabob dgmmeom

0mgerol dgloagbo 498m30ygbgom TobdsbryMo
Lfogangdol Bgsdbgggermdomo dgomo, 390dmE
33b0g035309, MHMIgEos bymzgmabmem Fgglodsdgds
B39bL  50m3b6sL.  0BLEHMKIGEEHOL Lobom  s8myqbg-

00 0ge 35 Esdol 3MHMAMdMo bevbagwym-
99, 39MJdme classification learner [1].

296bMO 309w s IOl sLogergds 899ga0
LEoGOLE03wIM0 BgoMmEIdOm. GgLsdsdolo JoMgdwyEo

b3¢-ob 3GmAgdo — Works of GTU
Ne2 (528), 2023

990092990 obomgo LyMomgdby. Ensamble (bmé.1),
Boosted Tree (bv)®.2), fine Tree (bw®.3), linear SVM
network

(Lyer.4) neural

(L©.6), Cubic SVM (bvy®.7), logistic Kernel (bv®.8),

Quadratic  SVM(Lv6.5),

SVM kernel (b®.9), Coarse tree (b+9.10) ), Medium
Tree (Lwy.11).

ISSN 1512-0996
www.shromebi.gtu.ge


http://www.shromebi.gtu.ge/

89000306s — Medicine

PPV PRV
FDR 9.5% 21.2% FDR 9.5% 21.2%
o o ™ ® o) o
o i.«:i‘«bL i \}‘?}L‘d? - ‘m\lz‘.’ . o ‘“\}&.‘o‘y w@wi
nF ¥ o \3&30 = 3@-‘
3 o8 W # o(rdbd( W&
o #° $* #°
W A5 4 S
ad A i
oy
W W
bey6. 1 ENSEMBLE b6, 2 Boosted Tree
PRV PPV
FDR 9.5% 21.2% FDR 40.2%
) af” ) w\‘? v gﬂ'?“’ g w\‘éﬂ ﬁ,ﬁy‘\
4‘!3 .\\‘\} o "“‘ i fﬁ:- o \w
e < Sl > o £
- o oF . B o
e 353"5" o 25 4 . P
4 " o e
o o
A o
b#y6®. 3 Fine Tree by, 4 Linear SVM
PPV PRV
FOR 40.2% FDR 40.2%
o o & o & 8P
fﬂ- o : “‘w@)\ \fﬁc h“t : \“ﬂaﬁ
3 _i_\:’!%‘ ‘\.‘ \'.u‘ d i.\'.\ei L‘.‘.‘-L Y '1‘.1“
7 D{ngb t}:’jﬁ'} ' c.("‘gb -%ﬁ'?
+ off o
R »P .ﬁﬁg S
W “\\Vﬁm W ,;@0\
“ =
\)gy b “56'~
Ly, 5 Quadratic SVM by, 6 neural network
ISSN 1512-0996 b3¢-ob 3GmAgdo — Works of GTU
www.shromebi.gtu.ge 81

Ne2 (528), 2023


http://www.shromebi.gtu.ge/

89000306s — Medicine

PPV
PPV
FOR 40.2%

FDR 40.2%

g A0 a0

N A & ) D
03 > o o G&*‘Iy o
2 jbd : Sbo o (% » #1\5*
o(f\ A o #’(ﬂ .?0
D o° o o
{ ‘(,\;3‘3‘ $!,c\\) 2 @‘59 2 -‘l\o
v (ﬂﬂﬁ‘ \‘v“‘l ﬂ;@r‘ﬁ
—
W o
b6, 7 Cubic SVM Ly 8 Logistic Kernel
PPV
PPV
FDR 9.5% 21.2%
FDR 40.2%
o A
wrb“:‘ A0 &4\’1\3‘ i i I w@"k o \3;3“0]3;
oF Y q’@“‘ i_d‘{ﬂ s g““ -
e o= & ¥ W
wa‘&?"g\ &% 27 o
\i“' m‘;@m\) 4 o
R ‘ Ry
by, 9 SVM Kernel b9®. 10 Coarse tree
FDR 8.7%
o oD R
= o 3‘ a“‘““‘ \'_b" g
e ‘(ﬂ'.‘;-"L—. A #
28 df“;
o 35) : ; #2
o
T
b®. 11 Medium tree
b3¢-ob 3GmAgdo — Works of GTU ISSN 1512-0996

Ne2 (528), 2023 82 www.shromebi.gtu.ge


http://www.shromebi.gtu.ge/

89000306s — Medicine

Lo 39m9Lm dgga0 Imag3s Medium Trees dgom-
0ol 25909g9bgds9. 100%-0560 LOBYOHEHO0M AsBMMBOS
L5d30MUBML ggerol Lodbogbggdol ddmby 3siogb-
3900, 90%-0560 LOHBMLEHOD MMBIMEMYOMGO 3o-
3096900, bmeem 93.3%-0560 LobYLEHOom LaMdgzg
X 003300l LEdLogbols IJmby 353096¢3900.

33365
d99dboos  Lsdz0@mbbmL  ygeobs s Latdggyg
X0M33wol  bodlogbggdol OsRbMLEOMYdOL dobgs-

66 Lfagergdsby @agndbgdrwo  3md3ondhyO o

0GHIMSGHOS
1.

LobEgds, HMIGE0E OABMLEHOMJOL sbEgbl M@ 0-
6o BgbBgdol godmygbgdom s asdmombggzs Log-
Jom@©  Towoo  LobbGom. LobGgdol Lbfsgwrgdo-
Lom30L go8mygbgdeos Jo@mmmeo 3m3w9ms3ool 3o-
(3096900, MM gd0oi3 937MBSMBSL 3500m©bgb Jo-
008 9OM369wm 396¢HT0. 3830JHMdIM, HMI sm-
60dbeo dmgwo 36003690 ™m396 abTstgdols Qovy-
§93L 30bo30LEIOL LodzoEMUBML ygerobs s botdg-

39 X0633¢0L  Lodlogbgydol MM 396050~
39(309d0.

Sidamonidze, N. (2019). Artificial intelligence as a challenge and some methodological aspects of its

realization. Georgian Technical University. Automated Control Systems, 1(28), 186.

Podnar, S., Kukar, M., Guncar, G., Notar, M., Go$njak, N., Notar, M. (2019). Diagnosing brain tumors by

routine blood tests using machine learning. Scientific Reports, 9. doi: 10.1038/s41598-019-51147-3

Torlay, L., Perrone-Bertolotti, M., Thomas, E., Baciu, M. (2017). Machine learning-XGBoost analysis of

language networks to classify patients with epilepsy. Brain Inform, 43), 159-69. doi 10.1007/s40708-017-

0065-7.

Chkhaidze, M., Tavdishvili, O., Chichua, G., Barnov, S. (2020). Artificial intelligence (methodical guidelines

for practical work). Georgian Technical University. (In Georgian).

ISSN 1512-0996
www.shromebi.gtu.ge

83

b3¢-ob 3GmAgdo — Works of GTU
Ne2 (528), 2023


http://www.shromebi.gtu.ge/
https://doi.org/10.1038%2Fs41598-019-51147-3

89000306s — Medicine

UDC 616-006
SCOPUS CODE 2730
https://doi.org/10.36073/1512-0996-2023-2-78-84
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Abstract. Diagnosing the tumor at an early stage is important because the patient can be treated in a timely and
effective manner. Currently, the most common methods of diagnosis are magnetic resonance and computer
tomography.

Diagnosing a tumor with routine tests is a novelty, and it is important to have a more serious and accurate analysis
of the results of blood tests in order to find evidence of specific tumor growth in the body.

Today, scientists are increasingly using artificial intelligence methods to solve this type of problem.

The computer system that we created for the diagnosis of cervical cancer, which is based on artificial intelligence,
namely, machine learning, is discussed. The system diagnoses using routine tests and is distinguished by fairly high

accuracy. We think that this model will help clinicians to identify cancers and diagnose the disease in a timely manner.

Keywords: cancer diagnosing; machine learning; model; laboratory studies; treatment.
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Abstract. The effectiveness of the scientific publications of the Georgian Technical University included in the

Crossref online scientific research global network is evaluated according to the results of the monthly reports
provided by the agency to the publisher and covers a period of more than three years. The reports confirm that
correct publication metadata are sent from the GTU to the Agency —in most cases, resolutions attempts and successful
resolution counts by document are matching or are close to each other, no duplicate DOIs or wrong DOIs have been
reported. The search space of the scientific publications of the GTU was defined, the average monthly number of

resolutions was determined. The maximum successful resolution counts is 1,130, the maximum failures make 45. The
top-rated publication of the 2021-2022 GTU works was identified; the successful resolution counts by the publication
title were determined. GTU publications were looked up by 5,254 respondents in 2021, and by 6,089 in 2022. In
addition to the Works of GTU, in the search system there are also registered and DOI assigned 15 thematic scientific
periodicals of GTU. In the future, it is planned to identify the publications included in them, which will significantly

increase their visibility and

popularity.
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Abstract. The main global geopolitical discourse of the 20® century was to divide the world into two parts, the
spheres of influence of Soviet and West. The United States was the leader of the West, which was perceived by
Russia as a major geopolitical opponent. The political leadership of Russia, at first with inertia, and then thoroughly
continued this course of Soviet Union. The US authorities showed a relatively less reactional policy on the Russian
Federation than it did to the Soviet Union. However, the final cooperative agreement on the main geopolitical issues
has not been reached between the two states.

The Persian Gulf and the Middle Eastern region in general have always been a wide area of interest to Russia.
Such a persistent interest in the region is due to a very simple reason — the Middle East is the southern flank of
Russia's borders. Consequently, Russia's foreign policy will always have a leading influence in the region.
Consequently, the US — Russia interests also appear in this region.

One of the leading directions in Russia's geopolitics is the United States. Currently, there is a highly tense
relationship between the US and Russia due to the Ukrainian war. Nevertheless, both large international actors are
more or less aware of how much their relationship depends on the fate of humanity as a whole. Russia and the US
were allies in World War II. This historical memory also exists between them, but ideological and civilizational
differences have not allowed the parties to lay the groundwork for somewhat peaceful and fair world. Relationships
between them are more rivalry than cooperation. At present, Russia has imposed heavy economic sanctions from
the US and the West.

Keywords: discourse; geopolitical opponent; Middle East; Persion Gulf; strategical stability.
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Guidelines for Authors

Collection of Academic Works of Georgian Technical University is a multidisciplinary quarterly refereed
periodical included in Index Copernicus International.
e An article (accepted in Georgian or English) is published in the original language;
e Authors should submit original copies of one or more articles for publication to the publishing house or send
scan versions to sagamomcemlosakhli@yahoo.com along with supporting documentation, but only two articles

from the same author(s) will be published in one edition;

To submit scan versions via email please follow the instructions:
—  In the Subject line indicate the collection of works and the name(s) of author(s).
—  Attach the file(s) properly;

—  Use ZIP or RAR file compressors in case of large files to attach.

e The article should be literal, well-structured and apply proper terminology to convey the author’s constructive
arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article;

e The collection of works of GTU is a non-commercial publication and running the articles of our researchers and
for PhD students is free of charge;

e According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees
at the University, should make the preliminary payment by cash or transfer to have their paper published (10
GEL per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews
and a reference by the organization’s academic board on publishing the article in GTU collection of scientific

papers). “Cost of article publication” shall appear as subject in the “purpose of payment” field.

GTU bank details: LEPL Georgian Technical University; organization’s identification number 211349192;
beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGE22; Account number:
treasury code 708977259.

How to form an academic article:

e The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5);
¢ Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier;
e For Georgian texts: font - Sylfaen, font size - 12 pt;

e For English text: font - Sylfaen, font size - 12 pt.

The accompanying information to the article should include:
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e Universal Decimal Classification (UDC)

e Information about the author(s) and reviewers in Georgian and English:

— Full name, academic title, email and phone number of each author;

— Department, full name of organization — place of employment of each author, area/town, country;

— Full name, email, academic title, department or place of employment of each reviewer.

The article should include:

e An abstract in Georgian and English(100-150 words long). For foreign readers an abstract is the only source
of information about the content of an article and results of the research conveyed by it. An abstract therefore
defines the reader’s interest towards the article and possibility of further outreach to the author for the full
text, etc.

An abstract should be:
— Informative (free of generalized terms and statements);
—  Original (with quality translations in English with the proper application of terminology);
—  Specific (conveying the core content of an article);

—  Properly structured (consistent with the research results given in the article).

An abstract should contain:

— The subject, topic and objective of an article (indicated in case if these are not clear from the title);

— Method or methodology of research performed (expected to be described when and if this method or
methodology are new and interesting with reference to the article);

— Research results;

— Area of application of research results;

— Conclusion.

e Key words sorted by alphabet (Georgian and English);
e Sections should be outlined Introduction, Main Part and Conclusion;

e Digital version of drawings or images in any graphic format, resolution 150 dpi;

e Reference
— By the recommendations of Databases of International Scientific Journals the number of references should

be no less than ten.

How to form the reference section in the article:
Name and surname of each author should be given in Latin letter initials, title of the articles — translated in
English, name of the source (journal, collection of works, conference materials) — with transliteration (original

language of the article should be indicated in brackets).
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Requirements for the submission of articles by the employees and for PhD students of Georgian Technical
University:
e Two reviews (see the sample at)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx
e Minutes of the sectoral committee of the faculty publishing (see the sample at)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

Documents should be verified with the faculty stamp.

Notice to Authors
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