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THE ORGANIC COMPOUND S ASINHIBITORS OF FUNGAL CORROSION
OF STEEL: QUANTUM CHEMI CAL MODELING OF INHI BITOR PROTECTION
{191 [ dURCSRPMIST RLLIRIRUJTIJARSEHS LB
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1 Odzls d RijSHdjAs O dz! dz" 2 drdizd R J tc §) @ bzlf |
G. s Odzd dzd dzgste G Ha,c hti tfigufig W

Abstract In a published scientific article presem®deledusing quantum chemistry package
HyperChem version 8.0.7 using semiempirical method ZINDO/1 the process of adsorption of
organic sulfurcontaining compounds such as iron (available in steel St3S (Poland) in the amount of
97%). Compare and explain the puitee effects of corrosion depending on the extent of cathodic
polarization of the metal model specimen.

This way with high accuracy reflects the process of corrosion protection with mycological
content (Penicilliunchrysogenuncells) by the chemisorptioof organic compounds on the metal
surface with the formation of complex compounds. Inhibitor protection carried out with a sample of
the metal cadmium plating protected with a current density of 4 A/é&® a comparison, the
properties and characteristios some complexes responsible for metal protection, will be referred
to secondary data obtained from protected metal cadmium plating sarBplerif. In the research
process were obtained and analyzed: the charges on the heteroatoms, the charge dtamityf(1
iron), the composition of the resulting compoundsYFfe SMY ] , as wel |l as ener
formation of the adsorption complex of the studied molecules.

Absolute linear graph typBZ% 0 Fr¢ q0, SO the charge density on the iron is a powerful
predictive parameter in the mission of inhibitor (at various concentrations) to protect steel from
corrosion, without the use of a screening method. Knowledge of the partial effective charges of
helping to determine the most powerful adsorption centersnbielg to a specific molecule
inhibitor. Changing values frontier orbitals helps to assess the stability of the adsorption complex
inhibitor compounds with metal atoms

O dzdzs ls.Q e ke j HMIsOo dzj dz MdSSH j dzdtetse Odzdz” 2 ftod 1§ 1
¢ Hip@Chems jtocfnfdd 8. 0.7 ftod §sditsh d ZINBQEZAL dfftateuljuiy!
Mt ydd sttcOddud Mcdr MijteshtHj exdvd o sjOdzdz]
Ydzj jSBILOBE@ hO) o SCtdduyjfmlsej 97%) . 1 ttO®S O
W fndaj @dd s dzr LWWjClstsoe sls CttetesLdd o L Oo d
L Olsdg dakfgts tsBtcOL yO d3j Is ©dzdzO.
BdlsBtdd@" i@ j fiyls o dzv jslsftp'OL oy Ots Is dgtsS jodzdsds ¢ 5 o3
jd3, LOhMdh jdzdase s § Ol 2 £ dRsyg dgtisglyg ¢, & ) eldm W
jdzr colbttedydz j esBHc@AdFEOjic’ 56 B OB ks O dzdzd v j f €
j dzdzts e s C OlstsH dets?2 Al islsdztsfyls! 6 IstsC O 1 é 3
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LOMdIsr tsls CstetetsL d d fmls j dgtf & Zdzts(B&hdg)jjuinCafirggogefuts dz
Thom (1910) felsjd3 RnddshteBydd ttcOddyd MSsets Mtsj H
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Keywords: HyperChem, corrosion, Penicilliumhrysogenum adsorption, St3S steel, the
partial effective charges

s dzt y jfpdztyoHPperChem, ) € ts to tCiijdsta te 1s 6 8§ d BPenicillium chrysogenum
OHMstol g B, Otcyd Od¥ Wz 9 Isd @ty j

Background

Biological damage of the material is any undesirable change in the properties caused by the
vital activity of organisms. Biological corrosioof metals is a part of the problem of biological
damage. The most active agents of damage are micfdamentous fungi and bacteria, which
accounted for 20% of total damage. Many bacteria and filamentous fungi form in the metabolism of
ammonia, hydrogesulfide, and various organic acids, most of which are characterized by high
corrosion activity. In the process of development of microorganisms, being acceptors on metal
surfaces, destroy inhibitors that protect the metal, and stimulate its corrositmyi&ibcorrosion
of metal products, structures usually occur in moist conditions when dirty. The most active agents
of biof corrosion of metals and coatings are fungi [1].

The most promising for the fight against metal corrosion in the presence of fitaradangi
the use of organic inhibitors possessing besides biocidal activity. But because of the addiction of
lower organisms to biocides used for a long time, they need to be updated periodically. Therefore, a
search of new organic compounds, electrocbahdorrosion inhibitors possessing biocidal activity
at lower organisms.

Not too many microbiological corrosion studies conducted [2, 3]. Many studies have been
conducted in the Tambov State University and Baltic Federal University (Russia). Corrosion of
different metals in aggressive acidic, for examplé6]4and salt [11] medium are investigated a
very large number of scientists worldwide.

Many of the organic compounds that perform the mission of protecting corrosion [4, 6, 10],
have been investigatedy bthe approachfistructurepropertyp using the Pearson correlation
coefficient, for example, [4, 2, 12, 13]. Simulation according reactivity of organic compounds was
undertaken in the past [14], in particular, the simulation of adsorption on the metal<clokt
organic compounds described hypothetical cluster where the metal surface [15, 16]. Contributed by
the author changes in cluster modeling method suggest it is an organic compound adsorption
capabilities with regard, in particular, to iron, and therefthere is a new value of tliieharge
density on the irod i. e. the proportion of the electron density, which passed from the organic
compound converted for an individual iron atom [17].

Methods
A variety of microbiological corrosion system
In the aticle investigated the heterogeneous thermodynamic system of closdibtgfeus d/
nutrient medium of Chapek Penicillium chrysogenuntelld. Samples of steel were parameters
201 50l 1 mm, and were covered from cadmium sulphate electrolyte of cadplatng with a
current cathodic density of 4 A / dmirhen, with cadmium plated steel samples were made in the
inoculated nutrient medium of Chapek with Penicilliahmysogenuntells.

11


http://www.bulletennauki.com/
https://en.wikipedia.org/wiki/Charles_Thom

18 dzdzj Gz HzRfdc O € IHdBLIBEtin of Scienceand Practice
dz0 &z yyiaz @dgscientificjournal) "4 2@17

http://www.bulletennauki.com

Using organic inhibitors and their method of application in the coonsystem
Study was subjected to the following sulphzontaining compounds (s@able 1).

Table 1.
USEFUL AS INHIBITORSOF ORGANIC COMPOUND
Abbreviationof Molecular
inhibitor Name Structuralformula :
weight
H
N

SM1 4-0x0-2-t hi elf8x o IS _—0
thiazolidin Q/\j/ 133.18
S

S
SM 2 10H-dibenze[b,g-1,4- 199.27
thiazin '
N
H

HN —— NH

SM 3 1,3,4thiadiazolidine2,5 K ) 149.91
dition Sfjj’ “:\QS

=

| t Wese introduced into the cadmium plating electrolyte concentrations 1, 2, 5 mmol / |I.
After the passage of the current SM spontaneously built into the electrodeposited cadmium. Such a
process was invented earlier [3], and was tested for the first tithe Brepartment of Chemistry of

the Baltic Federal University.

The protective effect against corrosion
Data on corrosion rates obtained with gravimetric analysis tlatdweredescribedbelow.

Thesevalues are as follows

Table 2.

PROTECTIVE EFFECTS © CORROSION AT A CURENT DENSITY
OF 4 A/ DM WITH THESE SUBSTANES

Concentration of corrosion inhibitors in the microbial system
SMY 1mmol/L | 2mmol/L 5 mmol /L
The protective effect against corrosion, %
SM 1 74 78 79
SM 2 83 84 84
SM 3 79 79 80
Control 77

Technologyf experiment
In this work, the data are indicated (see Table 2), which occur when cadmium plating steel
sample (it is a cathode) at a cathodic current density of 4 Ardnibitors (Table 1) at 1, 2, 5 mmol
/'l. The author will also data that appear when cadmium plating of steel samples at the cathode 1
3 A/dn? current density. But these data will lead only to test the hypothesis put forward by the

12
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author, explaining that the protective effect of corrosionatlarge extent will depend on the
stability of ironcomplexes. For the main aspects of the author of the selected value, corresponding
to an arbitrary value of the current density of 4 A7dm

The technology of quantum chemical calculations

The calculatio was performed with HyperChem 8.0.7. Software, empirically, the limit was
set by the number of iron atoms: a numaewhen out of & + b) given iron atoms carrying zero
charge number b. Then it was assumed that the SM donor possibilities exhaustemhnEquat
electrophilicGFe + SMY = FeY [SM Y], reaction where iron atomsacceptors, which are charged
negatively. Finding the valuesf quantum chemical descriptors held level theory OPB3IL /
ZINDO / 1. Mesomeric effect was taken into account, whiamasifested in different parts of the
investigated SM. In the following controlled descriptors of electronic structure: charges on
heteroatoms (by Mulliken), the energy of frontier orbitaOMO, LUMO [18], 1LUMO [19] in
the formation of the adsorption cpiax of SM FeY [SMY]), the resulting composition 5¢ [SM
Y], where the SM acts as a ligand. Based on these characteristics will be calculated from the data
file .out the charge density on the iron (1 atom of Fe), global and local electrophilicity, aahside
complex structuren the filejob was posted mesomeric effect on the structure of the ion.

Results
The heteroatoms as the adsorption sites
The generated results are summarizetable 3

Table 3.
VALUES OF THE CALCULATED QUANTUM CHEMICAL DESCRIPTORS OF THE
INVESTIGATED HETEROC/CLES AND COMPLEX COMPOUNDS ON THEIR BAS$S

Codes of substances SM1 SM2 SM3
Y format
¥ 0.163 0.031 0.171
¥s 0.079 0.016 0.077
TN 0.031 0.005 0.045
Effective charges on heteroatoms 0s=10.167 | gs=10.270 0s=10.123
F §=10.214
v=10.229 | on=10.236 (120v=10.107)
The composition of the FeY [SM 1] | FewY [SM 2] | FesY [SM3]
substance complexes
¥ 3.989 2.032 2.134
0s=0.318 | gs=0.259 s = 0.329
Effective charges on heteroatoms
gn=10.038 | gn=10.079 F §=10.081
(1qN= 1 0050)
(qu= 1 0031)
F eq) 10.264 10.367 10.299

13


http://www.bulletennauki.com/

The energies of the frontier orbitals
Energy diagram for th@e + SM Y = FeY [SM Y] are presented iRigures 1 3:

E, 2B
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Figure 1. The change of position of energy levels of HONg),(LUMO ( A ), 1LUMO ()

E.»B

in the formation of the adsorption complex (right) with SM 1 (left)

Figure2. The change of position of energy levels of HON g )( LUMO (4 ), 1LUMO (<)

E,:B

in the formation of the adsorption complex (rignt) with SM 2 (left)

iy,
"

- ~ Mg 31

Rl

Figure 3. The change of position of energy levels of HONm), LUMO (A ), 1LUMO ()

in the formation of the adsorption complex (right) with SM 3 (left)
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Discussiorof results

Donor activity of heteroatoms

According to Table 1, the energy of LUMO of organic ifia@ontaining complexes is
correlated with the number of sulfur atoms: the energy is higher, the smaller the number of sulfur
atoms, with worselectron density is drawn.

In this work tracked donor activity of nitrogen atoms and tiasulfur. This approach is the most
objective, since such groups are typical for all 3 compounds.

According to table 1, it is obvious that teaser is a strong donoectf@h density. The studied
compounds can be a numberi8M2-SM 1-SM30, i. e. the relationship as the size of the molecules
(the highest donor properties), and the number of sulfur atoms (the more the molecule tiagroup, the
donor properties worse).

Unlike tiasulfur atoms, the donor properties of the nitrogen atoms do not depend on the size
of the molecule. So, the donor properties are the md&Ma3f where the nitrogen atoms are present
in the amount of two, but despite this, the total charge on SM aft adhe same as the rest of the
molecules (from which it follows that the properties they are similar to the nitrogen atoms of the 2
other SM). Further they descend in the sefifelel 11 SM20. Apparently, a crucial role is played by
the pair of nitrogen atorwith the other structures. In the caseSW 1 pairing occurs as with
tiasulfur and ketogroup, while in the case of 82 6 only with the benzene rings.

The global electrophilicity and the stability of the adsorption iron complexes

Considering the magtide of the global electrophilicity, it is obvious that such reduction is in
the number ofiSM3i SM 1-SM20, which likely correlates with the number of sulfur atoms in the
form of tiagroup. In a series dgiSM3- SM 10 fall is not so sharp, since the role of the second atom
tiosulfur assumes ketogroup, the disappearance of both fragments leads to an almost zero value of
the global electrophilicity.

Obviously, the results on the global electrophilicity the most infau@aExamining it, it is
possible to assess the sustainability of ironcomplexes that this work will be done for the first time.
To review available Figure 4

95
af |_‘
w0 85 1 W Control
]
B0 A mErL
75 msN2
70 - HS[A3

1 2 3 4

Cathodic current density, Ok

Figure 4. Effect of organic additives (concentration of 2 mmolaH)the protective effect (Yo
depending on the current density in the presence with Penicglupsogenum

Figure 4 shows that the decrease in Z% with growttodzurs abruptly, only the test series
shows a very small decrease in a linear Z%. Comparing the magnitude of the protective effect of
anticorrosive cathodic current density at 1, 2, and 3 A 7, dhere are larger quantities while
maintaining the overalpicture valuescorrosion protective effects. The visible and concrete (and
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used almost) Z%, as described in Table 2, is generated by two factors (in addition to the biocide):
1) the ability to be adsorbed on the surface of the cathodic polarized ngaalomhibitor SM Y

and 2)resistant F&/ [SM Y]. Power manifestations of these factors depends on the valug of D
When the author of the selected value=D4 A / dnt (where the nucleophilic properties of the
sample peak) it is best to adsorb the leksttephilic SM Y, i.e., SM 2. Here, in the most strongly
established F&M 2 chemisorption communication, providing effective shielding steel sample. The
percentage of cadmium coatings (because it is thin layer) is not very high. Bi§jezd SM 2 =

FeisY [SM 2] reaction will be as much as possible.

The stability of the complex at a cathode current density of 4 A>Adihbe determined by
susceptibility FeY [SM Y]to an excess of electron density that best transpo&’ F8M 2] as
well. Electrophilic FeY [SM 1] is destroyed.

When the value of x4 protective effect up to 90%, this is due to a smaller surplus of
electron density on the steel cadmium plate. Electrophilic bosif &M 1] and FeY [SM 3]
preserved better. Nucleophilic sample properties beceweaker, so also is weaker will be the
adsorption of SM 2, but more SM 1 and SM 3, so the most useful effect have connections built into
electroplating Cd of sulphate electrolyte formed with a smaller cathode current density (1A / dm
which is actually sed in machinduilding, shipbuilding, aircraft engine and electronic factories,
cadmium plating numerous assortment of products [20].

The local electrophilicity and donor abilities of heteroatoms
There is high value of local electrophilicity. Thesalues indicate strong tendency of
donating electron density on iron. Extremely low values of the local electrophilicity of SM 2 show
that the electron pair of the nitrogen atom and the sulphur atom are involved in conjugation with
benzene rings. Equal the value of the local sulphur electrophiles of SM 1 &hi3 show that the
electron pair of the nitrogen atom and the sulfur atom is equivalent to participate in donating
electron density.

Energy diagram for the reaction of appearance of iron complexes
According to theFigures 13, it is obvious that the pattern of the orbitals of complexes and

initial SM each other again, full overlay LUMO and 1LUMO is implemented in SM2 and SM3,
which indicates the aromaticity of these compounds (2 is aromatic dbe pydsence of benzene

P —n

|
. . . A . HS)\SJ\SH .
rings, 3 is in tautomeric equilibrium wi [ 19], subj edtule;tdeetot he
tautomerism the energy levels in &ig 3 below). Apparently, the presence of ketogroup in part 1
generates a strong separation energies LUMO JdidMO. The same factor obviously affects
neumegen donor properties as complex and original to SM (since the energy of HOMO does not
change).

The density of the effective charge attributable to the iron atom

The dependence of corrosion rate at conceatraif inhibitor 1, 2, 5 mmol/L charge density
on iron is inFigure 5:
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Figure5. Characteristics of the importance of the charge density on the iron atom
(cathodic current density is 4 A/ dn

It is obvious that the inhibitory effect begins to occur when the value of the charge density on
iron overFg g =10.15.1t is also evident that at a concentration of 5 mmol/L this dependence is
strongest, i.e. at the more dramatic increase in densitg Bharper decrease in corrosion rate. At
concentrationdess than high such dependence is preserved but is expressed less sharply.

When the value of the protective effect of 84% dependence itself from the charge density on
iron is lost, the latter recedg a steady valueg g=10.35[21].

Conclusion

Application of article approach, such as lack of hydration molecules, the use of pure iron
atoms cluster instead of steel, neglect of participation in the adsorption of molecular hydrogen
sulphide and itsons, semniiempirical methods of calculation samdodeling obviously do not
impose the print on the accuracy and predictive ability of the author improved cluster modeling
theory. This enhancement allows you to get more information girotgctionof inhibitors of
metal than the traditional and generally accepted theory. The improved method of quantum
chemical modeling provides a much more comprehensive set of data that can serve as an effective
tool for forecasting. Because ironcomplexes is not seen axfisigd, and as an independent
organic compound (or rather, the adduct) with iddfined chemical composition, is similar to
complexes may be calculated as the actual value of the electronic tags last structure and function of
Fukui. This represents great promise, because currently the selection of microbial corrosion
inhibitors increasingly performed quantucmemical methods of prediction, not a screening method
[22].

There is no doubt that a significant role in shaping improvements quantum chemitding
belongs to the tremendous development of the power of new versions of quantum chemical
programs, as well as the full development of visual imaging software. As soon as supercomputers
are increasingly becoming an essential attribute of any are¢heoéconomy, all of the above
approach will be less needed along with an increase in the level of qiiahtmical theory.

Abbreviations SM & the studied moleculeaV & Off-system unit called the electiiorolt;
tds 0 charge on theiasulfur atom; g is the charge on the nitrogen atpiq is the charge on a
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particular atomzq is the charge on another atom specHig;is a value of the total charge, is given
by: Fq =g + g HOMO the highest filled molecular orbital; LUM® the lowest free molecular
orbital;

1 LUMO o orbital, the next lowest free molecular orbitat; 8 the value of the global
electrophilicity; ¥s is the magnitude of the local electrophilicity particular ategn is the charge
per one atom of iron (density of charge); ® cathodic ptarization mode: cathodic current
density;
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Abstract Numerical simulation of radiatiGcthemical transformations of chlorinated
biphenyls in a hexane solution, isopropyl alcohol in the presence of alkali KOH is carried out. It
includes 52 elementary reactions rafliolysisof hexane active guticles (main component) with
molecules of isopropyl alcohol and ion radicals 'Ofdrmed during electrolytic dissociation of
alkali molecules. The kinetic curves of the conversion of PCB isomdiSamtol 1® (PCB 101,
138,180,194, PCB 18, and PCB 5and products such as monochlorobiphenyls, biphenyls and ClI
at different absorbed doses were calculated. It is shown that some of the isomers are monotonously
consumed with increasing doses, and a part of the kinetics is characterized by peaks. Thedcalcula
valuesof the radiationchemical yields are agreed with the experimentally obtained values.
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1 m31138(2,2',3,4,45-6 j S MO dztsyeB d W j dzd 0,497*10?
1 m1180(2,2',344.%¢ j flsOn dztsyeB d W j dzd 0,87*10°
1 M1194(2,2'3344 8-5C 1500 dztstgs d W j dag 0,0186*10°

it dLEkd IsOIsT tcOMyJ S@ M wz§ y nls @ 90dz] tetzf ) ZddD ftoj H
Cdpyj delstcOydd 1 mi dL sz tetso 9 Cdzs yoOs h jj B dz
sBteOLEZs hdamw §ooadgi sz COodHERss O st 0.
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OuOdj fsyjmMmMO §wOSkdyujmMSd §sddsmls! ¥ LOSs Ols'

— — p T p T

Il smdzy § sdzdzsets ttOMn SH AP dzd W O ~SodGrjir tote@s HIC W1 o3t dig,
Yylsts fcdotsHdls € dr HOd dzgj 2" jd3k Hj - dzstcdtotso Odzd ¥ .
RL Sddzj sdud mSdnm SCtedo’ n -ntsfdgfjud ifiRidde” ot GHSHO y (i
(Y mi 18, 52, Bs dzts 7 dzts e BGY W | ded det©a ,dzts g g ezl tzd dzd on 1 d !
Motslse jIsMilse ¥ hdirs 3] mtso . MEJS | BSLIjm) 7, RL 5dBj 67 it
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STUDY OF OPTIMAL PAR AMETERS OF DEGREASING AND ETCHING
OF SUPERCONDUCTING MATERIALS
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b dzdztsls Oy ineo j tecr fteso SHdz2d C O3 Blsdzsmw Isfiyw BOIs j ted
zdzd ¢ Odz! dabj Mo fAgcla tese SHJ@E MBS, YWistgo " LdE) dedsticid uj M -
ZOo jHjdedz" 2 © Mo jternftesotsHWh jd5 Ctsdzlskztej, BEHJjIs |
Csdzsztcz BjL LOMBj sdesets EZd3jdg h jdedw Mmetsj?2 Mmddz
1teOCIsdyd ME s dmf sdz L so Odzd jIs Mb JteBF & ko fHjdm[i§ltsjol |
toj N J ded W YydJ iztse s ttWHO ftotsB dzj &, GHJ f ted o34 daj dzd
BOIsj e Odzts © L Csdesd3d ud MS d dzj o e sHdzts ddzd ff tod dzy
Mo jtcrftccotsHdzd S s n BRBOLjtcdOdzse, ftotsn SEBY detlzgzMm ¢ s d
L OteOlsdzr &3 ftetsyj Mtsds. r dzv  fmdedy 4 dedv L OlstcOIls B &
Ctsdayj delstcOydd OL tslsdats?2 CdMmdzslse 9 odlststtd tOL O
ftozlsC OR, Coslstster | fHtoddzd dewve sfpw COC Sl dzj SIskze h
tojdzizlsOIlsj yYyjoets otcj Y wBjLYdtedo Odedw MsCtcOn O Is
o j dzd ydls: ftesdLotHdIs] dz' dztsfls Mo jtcrnftecsosHWwh dn
sBtcOBOIsT 90 32 o jton detsisd .

Abstract. The superconductors are materials in which there is a urpheaomenon of
superconductivity linked so that an electric current, once induced in a superconducting circuit, will
be a long time to circulate through this circuit without appreciable reduction of their power without
additional energy supply. The praeiase of superconductors opens wide prospects for solving a
number of problems where the use of conventional electrical materials uneconomical or impossible
in principle. Manufacture of superconducting materials, passing several stages is quite cothplex an
costly process. To reduce the cost of studies have been conducted to reduce the concentration of
nitric acid in half on a hexagonal bronze and niobium rods, which are used as components for
superconducting materials. Causing the time degreasing is tethare than in 2 times that allows
to increase the performance of superconducting materials without degradation of the treated surface.

s dz¥ y jfpdztsjofipe: j ton f totso sH dzd € Coli3f sL dIsdz | 30 1s §
BOIsjtedOdzr , BBBJLYJdoOdzdj, OL BIsdzOY CdMmdzslsO.
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Keywords:superconductors, composite materials, electrical materials, degreasing, nitric acid.
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dej MS sz C5 IsT Mwy, BHABOSE ddh' distsd hoOov ctizf
qdelsjtejfm Hdzw fwOClsdyuimMSitsets ftsd Ltso Oded V.

rdzv fwoShbduimitsets ftoddyj dzj ded™ o ji dfjtesitdnmst Ock jte
ddzs jtej ) ddescsotsdtsCtsdzds j Mo jternftetsotsHdzdCd dzO@ ¢
NbsSn  stsdeimistezCydd S dif L c[ucflsdzdzf IebsShe tg dejn jf teftpdztis>H dizd |

MtcOo dzj T Mo tcr §f totso tsSH dzd ¢ O3] . RLHJjddwY dwv didss,
Isj A desdzts @ d s Icydafiss IS[E O stsds Mz yO©j] MdzOyodzO dL etslsO
dzj Isj tocdistsB tc OB 5ls O dzdzts 2 ftoso sdzs€ d d dzd ¢ OB j dzv ,
o' MsC slsj B j tcOls Iz to dzts Iz sy declz, ) toj L zdz s0OIsj
e jtor { tcisdhdalsi VB ggjls Odzdzd j NI MtsjHddzj ded g

vdndedud MSCdJ Mo P telnlf o ts algsasdzdsSdf dz! dz" | SCBfsLdls!
B sOdzd&zd yj ME 82 BOIstcd wj figzj § sigs§ & o tsy dpteAtpls ' v fMls to
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o) OTihXs dzts € dzO, twWOMftejHjdzjdeder j] © BOltedyy dL
zs ¢ d Ctolzd dzts@ s d dzd ftov sk sdz dese s fMJ Wd
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Abstract This paper considers the intensification of the water clarification protasob
Riverusing a coagulant and flocculent for contact coagulation.

In work, theintensification of the process of clarification of waters of the Vainer with
the application of a coagulant and flocculant for contact coagulation is considered. In the course of
carrying out work durations of protective action of various layeradlihg of the filter for the
modifications of the technology of filtering stated above have been calculated.

The performance of theoretical and pilot studies on an intensification of the process of
clarification of water of the VarzolRiver have confirmedtechnological and experimental
expediency of use of the activated silicon agidechnological process which is the most effective
is given in work.

. s dz¢ yj o QisBdisdzy M dglzli)tf j dzl dd G dHESEESH QYO Otz Gd
59

Keywords:coagulant, filter, aluminum hydroxide slurry feed reactant
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Wdz Istedztydzty wff sijts| v sSfis| Wddz steks| v sijs| uf s
fn 3 f) dzténnds
40 0,83 0,50 100 2,00 1,66
60 1,42 0,75 120 2,42 2,17
80 3 1,42 150 3,08 2,75
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PHANTOMS OF THEORIES OF THINNING FORESTS
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0 dzdzts s @iy i lste j df¥ HOo dats dMysdr Lizjdgr j o dzjf
fetsHEZSISdo detsilsd oA GDHH | dzff T S OdR)Y Hjtej o O Hisdzy da
BHjtjo! W HEsdyd  ©OL®&IMNOK! M t©Oo dsdkj tedes. ) &
B SBoSHdBEMIsd kb GESELSHOO RISOCH ff §ORE Hde | ©ke
Br dzd fsorh Ok! ftosHECIsdo dzts sy dedatemj ootsyijistdsnjroj.  H[ SHCARE
&j SOC, O HOdjj d kjsttdd {sdf tkBsS EoBSHO ©CC

o dzjLOddd, O HOMG jHH?ffldojdisj Biegq] dod PC sdzso : o ¢
Hjtejo! jfoOfdzOCsl @ afdzs? L OF tsdzs d3j to dats fls o . dfs@aldsEd . dzj
) sfdzj Hded2 LOCEdz o' HjdWjls oGMoGHWNES  dzd dzd ¥
dzdmMasHYN 2 IstejdH (§JOHJdeHd GOERERHEO dZUFB] B
C bftOodjdd® HEjosMmiss,jdk: OCIdodts] odjb Ol Pyl
©jetej MMO. JltwdojHjdr 13 fodsyjdd?2 mnsotks2 d d
fesmis'T i HijosmMssjo. ROC O Y ZBBOY Jddfdyd deayt1f iz
" MBCOW ddzlsj deffd o desfls: o BsdsHdCOR d bkHODj da
fMed Hdzj &8 d ftedmMyjoOsh jd3 oatsL eOMmlisy .

Abstract. Considered long used by practice postulateshe)tree feeding area should be
optimal; b)trees should be placed evenly. The postulates formed theories that justify the need for
thinning, such as thinning, which were supposed to increase the productivity of forests. However, S.
N. Sennov first proved that this is not the case, and furthermorthéloeies of these thinning
cuttings turned out to be phantoms. The reason was in ignorance and neglect of the action of two
laws: the rank growth law of trees E.Maslakov and the main regularity of the morphogenesis of
forest stands 5. Razin. The latter law distinguishes an upward line (increase in growth, progress)
and a downward trend (a fall in growth, a regression). Their presence entails different approaches to
the management of the stand: active intervention in the phase ofy¥@gre passive in the phase
of regression. 13 provisions of the old and new forestry paradigm are presented on the development
of simple stands. From the new paradigm, new principles of thinning are also emerging: high
intensity in young growth and harvesg only of stagnant trees in the middle and ripening age.

sdzt yjor j dzinfdatze Oo: dzOMOY H j ded v , tezB¢Cd EknBHO, i
LOCBd tw©OLodIlsdwyw HtcjotsMmistsjo, §OttOHJGEBO dzj Mise tsH
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Abstract.The decrease immunobiological protection of mammals are chemical, manmade and
biogenic (immunogenic) organic matter, leading to kemgn stress. Permanent stresses lead to
psychophysiological disorders: cerebral cortex and the hglastiu$ pituitaryi adrenal system and
thereby arise and immunodeficiency, and this subsequently leads to occurrence of diseases of
different etiology, exhibit immune regression function in female mammals during pregnancy.

We have found previously unknown pleenenon of regression of immune function of
mammals, consists in the fact that in the body as an immunobiological system has multiple
relatively constant regression of its quality of immune function (algorithm), which is expressed as a
function (synchronis) their quantitative characteristics, the severity of which varies with shifts
functional status in normal and pathological pregnancy.
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Abstract. Priones are an absolutely new class of infectious agents, which basically differs
from protozoa, bacteri umbds, fungus andndvir al

sporadic diseases with obligatory disturbance obtiaen The conversion of prione protein because
of nature structure disturbance is the fundamental reason for a display of pathogenecity this protein.
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Abstract. The article analyzes the impact of the daily routine as a key part of the sports
hygiene. The authors note the basic rules for the organization of the daily rastbesic part®
the rise of charging, water treatment, food, educational, physical, social activity and sleep and the
benefits to human health with proper organization of the daily routine.

sdz¢ yjorj MmdztseO: twiyddz Hdw, ¢ dily@dzd iz’ dAgtdz . W d
Keywords:daily routine, food, sleep, physical and educational activities.
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ABOUT FUNCTIONAL MORPHOLOGY OF ORGANISM: THE SYSTEM
OF SUPPORTING AND REGULATING STRUCTURES
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CGjdziIsdCO Hftoj HY Bz ig] s®OE @ s
l1dlsjte [ jJHO8C

O zdzss.PygOW ddzHdo JHE O &zOW BdMdfisj BO §tej H ik
MstczClsztc twWOL dzgsedts Istd@LOdE jrdzfp pr BB dzBRzs HftczC Islzte ¢
stee OdzedL Oydd Bdtsimdmlsj d3r . JtecOdzdL &3 yj dztseo j € O st
NIt  / s stedzgC B Misdflzs ¢ Iso jltcd) B o jfielH jtsdnjlsls ), dzd L € d 2
Bj sOBBsdzdL RO, s stcdzOw dnC @ dplealzqd EHY e € gijf: , 1o 2
Ftetse j dz i34 s OB tsdzd L BO, Hicd € @ldzy dzsdz@ | ) Jruizdsi] dfdzts |
s i) BSHO dinisq il dz yd S @ Rifismials o " jMmiso O, L dzj 66 d
WizdSydy ddzsjcewoydd flisj d3 ¢ Hizgtcte xR daiig nisgz o) dgs )
(slstcOy 4 ded § ) fjtcj desfy ddeW sted30Oydd, WkdC ydw ddzls
Ctodalstetsdzw ) . 1 dzlztls sotd O L Ostw dpfded jBCifipd M ( o f s dztsdg@BvthH W fig thycl'
o dezlstcj dedetsisd, dgp C f sdAfls s By Istsydze" j] WhkdeCydd. 1 tsH
d o CdzjlsSCj (MtekzClkztcdzr j] d tjekzdzwiststedzr j BJ d2zC d

Abstract.Any individual biosystem is the complex of supporting structuresfferdnt types
which carry blocks of different regulating structures on all levels of organization of the biosystem.
It may be present human organism as followssdbha / bearing block, 1.bpnes (skeletond
hardness, low level of metabolism, supportargd protective functions; 1.8keletal muscle®
elasticity, high level of metabolism, motive function; r@yulative blocks, 2.19ardiovascular
systemd blood circulationtransport of substance, energy and information, function of integration
by meansof humoral (inter)connection; 2.2gerve systend reflection, carrying of information,
function of integration in form of operation (regulation, control). There are viscera wahplex
of formations of these systems (in cavitases of soma), whicHh &dfihe intermediate functions. It
may find similar in cell too (structural and regulative proteins and their complexes).

sdzt yj o' jstdpddsiad@:dz, Cdzj sC O, WEkdS ydtsdzoOd dzoOowv dgts

Keywords: organism, cell, functional morphology
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Abstract.Segmentation and compartmentalization are two sides of development of organisms
in evolution and ontogenesis with complication of their structure and increase of effectiveness of
their function. Evolution uses such way of individual development differedtlyfrom simple
segmentation of animal body (metamerism of Annelida) to gsegmentation in human body and
similar animals (periarterial complexes of organs). It is possible combinative employment both
methods of individual organization. Thus, there apéhlprinciples in construction of lymphatic
systemd classic metamerism (first stage of the organiza@onbasic chain of intervalvar
segments) and periarterial gquaggmentation in composition of individuhody (ntegrative
cardiovascular systemsystem) This is possible to use sources of energy in surroundings of
lymphatic bed for lymph flow and motion the whole bed, including development as vascular
system, so organism at whole. It is possible combination such processes as polymerization and
polycondesation.
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INFLUENCE OF BIOCHEM ICALS ON THE PRODUCT IVITY OF MAIZE GREEN
MASS AND GRAIN CULTI VATED ON SODi PODZOLIC LIGHT LOAMY SOIL
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O dzdzs s.OUYdW OB 5ls j t O f fekjOLIsktedd o 1O@ 4T W o dzd W dzd W B
sz A b esdBdS d20 BdtdkjlstdujmMSd) §&S0OL0Okjdd ¢
L Jdzj dets?2 BOMMr dif 4§ tc deef iES0sH f kealzspded Mists2 § syo 4 .

[ iksHT dmMmdjHse Odedw: WjdesdzsedyujmSd2, OcCtshd

RMSd L 5o Odzd ] B tstf igd §) Gtefdflo teakzf Boo sdzv jIs ko j d
Bd®j bteduimMSdj §sSC0OLOLjdd CkSktkzL' § o OO t
bio®R desfilsd L j dzj des?2 &BOMMr CbkChkkLr dzO@ Mmddsh §
Slsdj Uj 20 o o Oted Qdlsizi A I tegkBR PEB S H2 o j ¢ j SOl do dz 7
Ckhjdedw. |1 1 Istsdz 9 0tedOdelsy s MicOoadzaj deds ) € sdzlste
o Otcd Azls g o OGessEdSPS s ftedB O C O 5 MeOodaj ded® M €
dzdyj 43, 3 Yy/ ¢ O L j dzj dats? BOMMmr . H4tcOo dzd & OW B4 N
I sdzd A Ltz s B3 S 5d3, o dHds, vyt ©OLddYy0 &jyHE !
Y/ €0. 1 OdpO&dsdis e tdz® € k¢ It lz) & dzdnsitisi waps ® dz
1,9 y/ O orhj dcipisdzds saPtgd @zds j7 , B y/ ¢O0, yYyd B o ¢

Abstract The paper discusses the effects of PolyFunKur and Agromik biofertilizers on the
biometrics of maize, asell as on its green mass and grain yield ori podzolic light loamy soil.
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Methods: phenological, agrochemical, microbiological.

The use of Agromik and PolyFunKur biochemicals increases biometric indicators of maize
during its development phases in comgami with the control. The highest yield of the maize green
mass for silage was in the test with the treatment of seeds and vegetative organs in the tillering
phase in Poli funk ur. In this test, the yield increased up to 57.2 c/ha over the controadrothe
test, the increment of green mass was slightly lower,43.3 c/ha over the control. Comparison the
polylinker andagroMik tests reveal the difference to be 13.9 centners/ha. The highest maize grain
yield was noted in the PolyFunKur test tol® c/ha more than in Agromik test and 7.3 c/ha more
than in the control.

s dzv Y jfpztgio X L C ket @z edc esdBd S, WOL'™ ©OLodlsdw,
fsCOL O dd, bttty 02 datsilsf 5 H LL g ddrf igEO@Y  dBINEROtS fi) taiq) deoizs

Keywords maize PolyFunKur, Agromik, phenophaseslevelopmentbiometric indicators
yield, L j dzjdgi@dnme®@l, greenmass sod podzoliclight loamysoil.
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Isdaz gztesds tBh jj Coddyjmsets ofMmin dL kzydffs -
BIStcsctce OdedL dgtseo BF dzts o' h j, yYyddd o Ctdalstetsdzj .

Abstract The paper considers the effect of biofertilizePolyFunKur and Agromik) on
agronomically valuable groups of microorganisms in order to determingytiaeitity depending on
the phenophases pfaize.

Methods:phenological, agrochemical, microbiological.

Studies were carried out on $@widzolic lighiclay soil. The studies of the quantity of
agronomically valuable groups of microorganisms ViAtityFunKur in the tillering phase revealed
that eightof nine groups had increased their quantity from 0.3 to 1.8 times over the control; only
cellulosé destroying aerobic microorganisms had decreased their quantity in 3.5 times under the
control. Most of groups of microorganisms increased their quantity thxe control in case of
Agromik as well. The total amount of microorganisms assimilating mineral nitrogen was almost
equal in both tests. As in the tillering phase, in the beginning of flowering phase eight of nine
groups had increased their quantity otrex control in cas@olyFunKur test. In case oAgromik,
the quantity of micromycetes and spore ammonifiers in the control was higher while the quantity of
cellulosé destroying aerobic bacteria was almost the same in the tillering phase; and was higher by
more than 27 times than RolyFunKur test in the beginning of flowering phase. The quantity of all
the studied agronomically valuable groups of microorganisni®lyFunKur test was higher than
in the control and in thAgromik test in the cofforming phase.

s dzé Y jfpetsid ©dadz gz e tes s S, W j dzsWOLT ©OLodlsdw,
Coffr BIStstted OddL B o

Keywords PolyFunKur, Agromik, development phenophases, agronomically valuable groups
of microorganisms.
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Abstract The article describethe questiorof relative and precise positioninghe analysis of
various systems of positioning from robustness point of view is given.

It is noted in the work that in the coastal areas of navigation the determination of the location
of the vessel by gisual method or using a radar based on objects on the map or distinct landmarks
of the coastline gives a fairly reliable absolute position of the vessel. The image of the radar echoes
overlaid on the ECDIS map makes this clear and detailed.

Finally, he canes to the conclusion that there is a need to improve existing systems as well as
the creation of new and reliable positioning systems.
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ABOUT THE ALGORITHM OF THE SOLUTION OF T HE PROBLEM CARRIAGE
AND ITS REALIZATION
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Abstract A variant of the original algorithm for solving the problem of optimisation of cargo
delivery planning is proposed, which will allow developing circular routes of transport. As a result
of the routeing of traffic, a reduction improductive empty runs is achieved, improving the quality
of service and reducing transport costs.

s dzt y jpdg®Eze stcedIsdz tOL oatsL € d, LOHOYO Ctdizdzdo sw
Ctsdz! yjorjy *BOtwh.telzlsr Hodyj dedW

Keywords: carriage algorithm, traveling saleam problem, branch and border method,
circular traffic routes
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L.Designer.cs Forml.cs [Koncrpykrop] Forml.cs + X
dowsFormsApplication9.Forml ~ @ wvichitaem{(int[,] matr, int nl, out int G)
3
copnok 3
£l IS public static int[,] wvichitaem(int[,] matr, int nl, cut int G)
5 {
51 int n = nl;
7 G = 8;
8 int[] matr_st = new int[n];
] int[] matr_sto = new int[n];
%] int[,] matr2 = new int[n, n];
1
2
3 for (int i =@; i < n; i++)//
4 !
5 matr_st[i] = 999;
6 matr_sto[i] = 999;
7 }
8
9 for (int i = ®@; i < n3 i++)//
@ i
1 Ffor {(int j = 8; j < n; j++)
2 !
3 if (matr[i, j] < matr_st[i] && matr[i, j] >= @) matr_st[i] = matr[i, F];
4 ¥
5 }
B for (dnt i = @; 1 < n; di++)//
7 {
3 for (int j = @; j <« n; j++)
9 {
5] matr[i, j] = matr[i, j] - matr_st[i];
1 }
2 }
3
4 for (int j = @; j < n; Jj++)
5 {
a8 for (int 1 = @; 1 <« n; i++)
7 i
8 if (matr[i, j] < matr_sto[j] && matr[i, j] >= @) matr_sto[j] = matr[di, jl;
9 }
° }
1
2 for (int j = @; j < n; Jj++)
3 i
4 for (int i = @8; 1 <« n; i++)
5 {
B matr[i, j] = matr[i, j] - matr_sto[j];

i
FY

t d Mk datsiE dz@ vichitaen).

111


http://www.bulletennauki.com/

e e e m e e d e e e —

BKkA  BWA MPOEKT CBOPKA  OTNAJKA  KOMAHJA  CEPBMC  TECT  APXMTEKTYPA  NET REFLECTOR  AHAMW3  OKHO  CIIPA

B2 W 9T - by - Debug - F i wmE =% N §
AL LGE SRS RS Forml.cs [Koncrpyrrop] Forml.cs & X
wsFormsApplicationd.Forml - eﬁ Forml_Load(object sender, EventArgs €)

int[,] matr_summ = new int[n, n];
int min_stroka = 999;
int min_stolb = 999;

for {int i = 8; 1 < n; i++)//
L
min_stroka = 999;
min_stolb = 999;
for (int j = 8; j < n; j+H+)

| if (matr[i, j] »= 8)

if (matr[i, §] == @)

{
| for (int k = 8; k < n; k++)
if (matr[i, k] >= @)
if (matr[i, k] < min_stolb && matr[i, k] »>= @ && k != j) min_stolb = matr[i, k];
3
¥
for (intm = 8; m < n; m++)
if (matr[m, j] »= @)
if (matr[m, j] < min_stroka && matr[m, j] »= @ & m != i) min_stroka = matr[m, j];
3
}
matr_summ[i, j] = min_stroka + min_stolb;
1
3
h
1
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Abstract As part work, the task of optimizing the production of road safety products at the
North Caucasian Plant of Metal Constructions LLC is being solved. As a conceptual model, the
problem of a backpack from decision theory haanbehosen. In thisaperwe use and compare the
results of two methods: a simple search and a method of branches and boundaries. It is necessary tc
make the maximum number of road signs of a certain type from sheets of metal of various
dimensions while nmimizing production waste. The original algorithm executed on the Oracle 11g
datalase platform in the buiih PL/SQL language is demonstrated.

szt yjorj Bpkss 0:f,] o]l OBOQYO tce CLOC J , a3 Is B H
sflsddizdL Oydw ftetsdL atsHMmlse O.

Keywords brutd force method, knapsack problem, branches and borders method, production
optimization.
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it ID_OSNOVI |{f FORMFACTOR [{} DLINA |{} SHIRINA |{} RADIUS |{} PLOSHAD
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Abstract The need for the existence of the test methods of concrete oirdésistance both
in the Russian Federation and the European Union due to the fact that much of Russia and much of
the territories of the European countries arethe temperate zone, which is characterized by
multiple transitions stemperature through zero within calendar year, as well as the presence of
snow cover lasting from 3 td 8 months.

Currently, the Russian Federation, frost resistance of concrete rmuohete in accadance
with GOST 10062 0 1 Eoncreie Methods for determining frostwhereby the test was carried
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out on concrete samplesibes by their multiple popbelt freezing and thawing in watesatura¢d
condition, using the qualitgaturation medim wate& or to accelerate the test, E8queous solution
of sodium chloritégrained. Reason to assume that the test concretes confirmed predetermined
design mark on frost resistance is the simultaneous implementation ofadiiveing conditions:
no visible external damage samples in the form of chipgctramunities, peeling and so on and
decrease the compressive strength as a result of a predetermined number testing cycles is not more
than 10% (in light concret@ not more than 15%) and the amount ofgiiloss of no more than
2%.

Strength criteria laid down in the concretemestictest method to frost more stringent than
European, because of more severe climate that in most regions of the Russian Federation in
comparison with European countries.

sdzsayifpzsp Par v, MisOdzH Otelsr, Bjlstsdz, BtetsL shiss2 ¢
Keywords:GOST, standards, concrete, frost resistance, test methods.
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Abstract The paperdiscusseghe featuresof implementationin Russiaof the procedureof
accreditatiorof conformityassessmeritodies, analyses the inconsistencies of the existing standards
and normative legal acts, theoblems of practical application of the accreditation criteria.

s dz¥ Y jfprg®OE e j HdlsOydw, Ctedlsjttdd OCSC&jHdlsoydd
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Keywords: accreditation, accreditation criteria, body for conformity assessntesiing
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Abstract This article discusses the development prospects of new energy souisesillTh
allow to reduce to a certain extent the consumption of organic fuel. The main locations of coal
deposits in the country and given their characteristics. Also analyzes and other sources of energy
supply. In conclusion, the authors come to a conmfuabout the prospects of this study.
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Keywords:resources, energy, industry, temperature, coal.
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WATERTRESISTANT GYPSUM BINDERS WITH THE USE
OF INDUSTRIAL WASTES
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Abstract Waterproof gypsum binder® gypsum binders, able to harden in a moist
environment They are used in a wide range of construction and installation works, from
conventional plasters to their incorporation into waterproof concrete and mortar.

Water adversely affects gypsum binders. When applied and operated, even in a humid
environment, aignificant reduction in strength and adhesion characteristics is observed. The ability
of waterresistant gypsum binders to permanent exposures to the destructive properties of water and
agueous solutions is a distinctive feature, compared to convdnggpsum binders. With the
growth in demand for such materials, the price of raw materials for production increases. This
problem is solved by the use of industrial waste with a high content of gypsum.

The use of waste in the production of waterproof ggpsunders solves such problems as
environmental pollution, saving money for raw materials and increasing the supply of this kind of
binders.
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qLHjdzdw d tBJMmMfjydls! Jes Aatttshkzs fsMOHSE dO
dLHj dzdWw.

Abstract. The article analyzes the most common defects in clothes that appear due to the
characteristics of indidual body shapes. The constructive lines have been identified that allow the
product to carry out the adjustment of the model structure and to ensure a good landing on the
figure using seniffinished products.
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heogj2der n dLHjdd?2, C(cdhsttkzdteseOdzdj heoj2dzr = dLHJ

Keywords:semi finished products, twicstage production ofarments, ndistandard figure,
defects of garments, adjustment of the model construction of garments, sewing technology, design
of garments
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BsdzsH" 7 EZyd dz' =~ d JYtdai3’ ff,.t5 H2EDB1EASQ dzj 2 .

. utclkzlsdzj 9 O tod.da fd@ifnls 5 d3doL hGoyid2ddifdats d L o & Hffldselzj© dz' dzr |
i tc ts B dBjlEiO dzd I9(@ W)dz'j A s azd G2@A6.~ 7i4. o 277 29.

4dvtekzlsdzj 90 1 . [ ., 1 sdzslsy fdan® B § dzdztmls d  vISQjdz] ddi o
sBtcOBBISCd HJIIOMZ]?2 (kW OBttdi OISO hojRldtsets dLH
18 dzdzj Is § dz ZOokCd d (S IsHQ@H6 . C BHH8C8IS & Bidg. ¥ didlz teH 5
http://www.bulletennauki.com/trutneva (H Ols O ts B tc O N15.QRPY6). DOI:
10.5281/zenodo.154317.

51 Or B3Odztso 1. ¢. vMiskEO@dPdafg OHY W JRISSBO BHJYH' .
f tetsd3r h dzj dedz=lRBlE) , 1985.
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O dzdzs s Ol dMs OB 5ls )] tOMMABsEj d o il tsig te O Wsdpg jdag S
fsdzsy SdedM {dksh! ¢ COrssEwOl duj MS sl OdePddz®.
sO¢ drLojMmldes, €C411 oMjcHO dzgjfjls dzgj Ctslststelzs d
tcOLodlsdwY fsBI pSCEBISjBBYydoOdzj ¢41. 1 BBdz hddgmlse j
fesdLotHdlsMY GYyj k<O jet chdashdlsjd d@s?2 B &Odts
McOo dzj dzd¥ M Hkzeddd eI jSCkOhd (tjcdtdoBd, ¢l
LdzOyjdedj G431 dzj btsd St dzj kfsOdOs dzde 0 lsmw, dzs
[Mdzso dz" B BjlssHOBR] Jdhdzj Hise OdzedwY o H Odzdzts?

COlstsctcOW d telsdOEM G YJjdnSdsyf MOo dzj dzd J , O OS] o
fslsj dzeqPz@tcj HdzisR j dealz@@dzk yj 2 dL Rd&zslskzlsO G jts@EtcO

l ftwsyjmmj tOBtsisT B dzd ftsdzyj dz@ Mo jHJjdzedw s
t siMimdd, o yOTfflddfiglRdin ¢ sre@dzl o Is & detedpdzts odts | eCiste HiE O j +
fstcWHCO ftod dtshd Msf sMisOo dzj dzgdv Mistslse jlsise 28

1 5 dzOh j 3z d3dszzd“, ftoj HdAzBY § dzgdzOV 3 SSHJSC O WOT
fsditsy jIs tjhdls ftesd dzjj gEHzOBQj )Y Y tsdz! L 59 Ols
dqdzisj ctcOydtsdzdzr 2 cif ;sB Jzdafipifljdeetc O d sdzdz” 2( 2y b j dz@ g O dz
stcOdzmtf stelsdzgz® HEsMiskzY desinlsH ) 5 i) P Hzelzdzl d3tc g dzlf 5 dzte O )y d 1S
ftsded BOJ Isw ldsh jdedj 5y dzOdzdztidst)j ©f)€ 6§ & 6z0 & dzisf3
oL sy detsdiz S tsdzd yj Milsg zjlsmisi B ldzaf F Is fifplg ackafstsdgsjo s OC ts2
sHddz tejedisdz cteOded ydls MtcOL & s jolhyy' dedizisdis ¢ ts O tzed dztizdz
i slsj dzy ds@dptBdzg) Is fisvtc Calzmiffidsd s dzlz ¥ M g is iz s e d s dzts o .

dlsOk!' v ddijjls fteOClduyuijmMitts] LdOyjddj HEY ] s
ftoed tdhjddd MBotej di3j deder = GtetsBdzj &3 {1 CsdesdBdEC d ¢t
fjtemf jSCIsde tOLoadlsdw dr tjcecdtdese.

Abstract. This paper presents questions edfaluation of economigeographical position
(EGP) with cartographic analysis of integration potential.

As you know, EGP always carries some information about the possibility of further
development of the object,a. about the potential of EGP. In mospprs on the evaluation of the
potential of EGP is assessing its relative favorable or adverse in comparison with other objects
(regions, cities, etc.), while the maximum value of EGP not only installed, but not even considered.
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The main methods of this search paper are analysis and synthesis, mapping and
geographical comparison, but also a method for the assessment of the integration potential of EGP
suggested by M. Blanutsa of the Institute of Geography the SB RAS.

In the process, was obtained infation about the interactions of constituent entities of the
Russian Federation, in particular, the Khéignsi Autonomous distric® Yugra and its
neighbors ¥ order using map of maps and visual analysis.

In our opinion, the methods of calculating the integration potential of the EGP will help to
solve the problem of evaluating the EGP. It is proposed to use the condigeaifintegration
potentiab and fireal integration potential(taking into accounthte transport accessibility of the
neighbouring regions). Under ideal integration potential refers to the evaluation of the n@ighbor
position in the region to the largest possible number of neighboring regienspirresponding to a
situation where oneegion shares borders with all the others. In the casireail integration
potentiabis required to consider the transport accessibility of neighboring regions.

The paper has practical value for the geographical assessment of EGP of any region, in the
solution of modern problems of the Russian economy and other countries, and assess the future
development of their regions.

s dzv y jfpdztgiondy j dzS O | it desdpPUE Y M S s ¢ ddzist & d©y i dadizez
f slsj dgy d Puizj Gaizlsgzc o Oy d tsdzdz, 2 toff ©lefjtap@edtin d s dzdz' ? f sl
bteOdziy Stels dzOW Hsflskzf dzsfls

Keywords: evaluation of economigeographical position, integration potential, ideal
potential for integration, real integration potential, transport accessibility.
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sO¢C dL o j Mmlisdats, Cl1l oMiGeHO dzggMmjls dzj Sslsstelze (
tcOLodlsdw jSBI kOB Hslsj dzydoOdzj. 1t & BBdz hddzfmise
fesdLotHdlsMY Gyj €O jat fylsdesidszyd ddsD dos &g sy
MtcOodzj dzd® M HEkzecddd Moy ddd el jSkO®R], o It
bktsd' ¢t dzj EkMksOdOodde Ojlsmw, ds HOYJ J daj tOMm
Bi ssHsdEEEdyjMStet SpMdss OddH Otz B dzisk ¥ oz dzd
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t OmMMd3sisted d3 g StsHiOAHEZ yf s [ syj e j MshmjHmisets €
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syjtej H! , CtoOdzd ylss fif sicd H 66T | W ds flpd fig jsH Wfdigtc w3 € O,
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T =a KyN, ®)

CGHKp O s tcOQo sydzr 2 PtsW Wdisuddddkads dzd yj Mise e s +
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RHjOdz dzr 2 ddzlsjcteOydtsdeae = tofjtwisdjtiz@ Qaid fif fifa) d s dewO

P =T /M*100 (3)

CHInd BYJj &C O Mmfj H MG MO ckaCHiuQidzdss o L &y dats
ttj ¢ dsdzso .

Il voBddyy 1 ftdeojHjdz OMyYls Mmeij dzimC thydstig j @ j P
st HS Oidmfed [  d2 dHjOd dz 2 dazsjceOyddd 2 § sl

v OB dZzdyo 1.

gfarresfr CLlufdoinztrgArRR 1 [ ¢ wfdrrdy cr so
MmfoI541t3, Rr[rof?213mwédRREYLIB 1 [V ARDS

vslzi j CI f stsWHC(J Tn Pn
1 2 3 41 5] 6| 7[8|]9]10] 11

tdmMfkeBdzdq 7 14 19 |17 11| 4 | 3 | 7| 1] 0| 0 |218] 259
mf od[5ctcO | 6 14 17 |15 9 | 7| 43| 7] 1| 0 ]200] 238
StcOMmMdetswW tcff 8 14 11 (8 (11| 9 | 7 | 4| 3| 7 1 | 199| 23,7
CtcO?
49 JtH e { 7 10 15 |18 13| 9 | 3 | 7| 1] 0| 0 | 192 229
sB &zOfls !
c1 ¢ 4 12 20 |16 9 | 7| 4| 3| 7| 1] 0 |179| 213
v s OwW {6 10 12 (13|11} 9 | 7|4 |3 ]|7 1 |16,8]| 20,0
v d3j dzeiC OY 5 8 12 (1514} 9| 9| 3| 7| 1| 0| 152 181
sB &zOfls !

1 d 560w d Wjpltsidgirizd ¢ ftedmizh fslsj dzydOdz dz" 2 =
BkzOectsftcdwWwisdzr | Jjoet Mtstesdy toj OdzdL 8 Ilsfmw HOdzj §
Mstslse jIsMisazse hdrn WOCkttetses TdtiedgdiHNEE s (o Loy
sjtetedlsstedd MistcOdz Isisleds da dzO dstyf flaesd VGl dg'indv fg X L dzt |

sOkjestedw G411 wodzw jlsfpw BHdts?2 dL BOLBOT - 9
I1sdzij btsets, ¢OS EpiGyussOoy®eBtcdds, ¢hisydes Mydls Ol

dzj BBdetscdrn S tsdeyjfyd2, Hssweadoeh dBMmw ¢hisdgeD i @tzd getdedzr:
tcj HCB Htoddzj dgwoh Jrldhw U &dclzasjsygsdfets j[d diszh j Miso j dadats
~nOOCIsjtedMmMIsdC O s dZOdzduydd cor ctsHdesetse ddzd ¢ dzj o
fSHABHO € f(oistesjdds WsttkOd ds? tisygHyddd z6 ¢
tjeddtse tsMinfdd Hts M- §te dzjls. R 51 dzOEGEE ddz)

tcOL O lsOW Oolsstetsdd HOdzdets?2 MlsOIls! d, BiIssHJSCO 0O
fsdissy jls tejhdls: 1k ftetsB dzj Blz.

[T ftejHEZOCOj &3 dMmif sdz' L 2 Odpdzls jtf ceta@ s dzdg RH | fOlis
Cslsster &3 f sdzd &3O 4 Isfmw tslsdatsh j dzd J§ syd dz¢ d mMtsmj H M
BOC Md BOdz! dzts o 5L BsY des Bz € 5 ded s M sy tets Ishytg fipjiHsdzdzt N
MdskzOydd, C¢tSEHO tSHdd tjeddz GtcOded y(d lstc MERL dz' df s
ddzlsj s tcOyd tsdedzr o3 Istficy I8 jzdpsdn@lets Ezue ) ts tc Is dzlz & Hsfis 24 dats
tcj cdtsdetso . 1t or tcOy j ded Odzj ted ¢ Odzfm Cdis 6 1 to Hanyz) Sl
stcOdzmtf stelsdats?2 MdMmilsj di3gr wodzw jlsmw sBlpMY j ydiddj IstcO

YjtejlL ftcj BHBdzj dzd | tcOMMmis sw dzd v ftiosdmMatsHdl
Mstslse jIsMise jdadets ddalsj ctcOydtsdeder » ftesyj Mmse Yls ts
dzj sBRSHJdA @Pdze®uzj dzC O tojcdtsdzOdz dgr 7 WOCIktstese 5B
dmf sdz? LsoOdedj SCtlstster n ftsLotsdzdls tojin € tsdath tged Y bhB ¢
fwesyd ifhtse [

stcOdzmy Stols dzOW OH B Iy A s s ¢ OL Ols j dz o dzdw e h g2
dzOMmj dzj dzdz" - Is @& dz9 Is =l2Q 1 ristydgtsoogzf 1(dgtsh € 2 & mMdlskzOyds )
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slsdsmdismw ¢ tjMkteMOdR oL OdhBsHj2Mlseadwy. RA tod
Cstesdz SldsmdlshMy d IBgeicdIsistedgy MixfePB oL O BSH j 2
d btcOodmf stols dzlz § tsH WBips et dats fidse ta 73, dzf] ls,[thGOdz dzOvw st
HeMiskzY dsmls dL 3 ew jIsqw o MtejHdzjoL o jdedzg" = L C
Yylstser o tO2tsdzi HEtBKGOIK! Mw dqL dz#Bts?2 Jets Issyscd o
ZHOdzj dzdzts s ¢ d Qydapyddzfijdzz@afls stef |, dgimf sdz’ L W i
HsMiskzy desfmis' ¢ o Jwddyjdegjdedd & Ists?2 ddzd ddaets2 MW,
fp 3" fndz.

[r mMudlsO0j a3, Ylsts Hdzw cOMuilsO §¢0OL Olsj dzw |
tcOMMydls Ols fsCOLOL] dz Attyo] 38@hilsd | ¢ tc@dzd yi s
stcOdzhf stelsdzs? ftesddyoOj disMmisd ot o dzj gL oz W j Is
Hstese Oz d otHdz 3 f kzlswdzd, tsilsdzj i dzde’ B ¢ H dzd dz

1 sCOLOjdz ftesdedyOd dii3sMmisd ¢ tcjOrdaddgy jdigify"n 2§ 8  figfdzg
W s te dsAgz) [

10
Ri =r(2qij ta +O15Vij) (4)

i
GHIj 0 Hdzd 2O G teOded y" 3, >pH g O t@PM=izsO difdd, ted Md wd dzd 2
idHE ©O02cdOdkd Mmesle jlsmise j dedets 3 j dzj L dzr 5, ©Obolsi
Mtsts l&)aJJdM]SiS).
[ Odgdz" | tOMyjlO Mo jHjd & vOBdEZJYk 2. YyYjd3 orh
kjd orhj dfi bOdhifsclsdoy Hsfskfdshls: , Isjd& ¢
M3 yder 7 tojoedsdatse M Htokze M Htokzc .

s OB d&ZdYyo 2.

Pt v RAGCL S Jau? L1 o1 RA
Mol uigdr e rRBES 1L ¢l v Bofi tdzstrRo 4L L wfuorrrs

. |—
= —
ﬁ.w—,

1
sMmiHdzdJ 61 dzd dzO g Y s fitimMiuydidzl sCOL ©Q
¢ 3 YJddzjL di Oolstsdsts| @ sH dz'| § tetsded Yy
Hitets G ( dz" a&3d | f zlsw mis d
HisStots @
{ iMfEBdZdS O s 590 0 10 0 0,169
C BOWH dzj yS d? 1716 1 31 2 0,198
stcOMmdzs W emS d 2 257 0 0 0 0
HojtoH &Zso MG OW 597 2 15 0 0,318
v i3 ZMSC OV 8 749 1 11 1 0,180
v sBRME O 58 &zO 824 0 4 2 0,061
[r mMudlsOj d, Ylsts HOdzdz 2 Cst WWdydJj dzls dzj H s
o jtcor n, dz dzgj EydlsreOjls ydmds §jtjMmijydd?2 ¢
stcOdzmtf stels O, Ctots dgd N ddzjLdg A, Oo Is s ZtoBlaf=im rda ,7 SHC
Eydisr e 0] Is ftosdzed yoj dzsmis GteOdzd y 3d y HE Ho lzdgw

tcOMMdzOIstcd o O dIslsts] Ists JEYF 8200 O sfqpw W OCIsdyud MEOW H
tc ©2 tsdzO di3( , dzts , COC L Od3j yourrl , dzjHdyls o jidz' d frifin daj drdix
( z2Of ted 3 to, 9 CEttodr » ©O2dOR) , Hdzd 20 ctcOdzedy
Fydlsr 0 0j sy kil j% GLjls, d oy s deigicSdds tfic 'dzj dd3j Is! Mz ¢
1 sl Bz & fjHEZOCOjd Mots?2 §S0OL0Ojd {tstsda
dzj tsdz! €5 Y JjdzjL dg J d Ooltditse ddz dz j Histds e d,
COLtsftesotsHT , otLrRENdONd dzff ol Jai? Lo fwdptsjd j dzlst
EmMzsodzr | { CodoOdzjdalsr Y jdzjLdzr » HBtE. 168 jcets d
NddzjLde" &3 HBtesaOd3; 1 Cd3 OolssHtstetsed M Iso jteH™ d3
Htetse; 1 Cd3 O» Bisds®c § fifls tgy Qdizj L dg'tclz dalstisteo ts & ;Is sHric & dg
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Cds YJdzjLdzr » HBtSE; 1 Cds BOcdMistcOdz! dz" = ¢
dz' 7 HBtose; ACCH BOC B prdzutghbrn HBWE®BE, 1 ¢
a3 4 d2fjL.dz [ HitsuafdsO j[d3, Ulss " W Odzdats fizdz§ s Y 5 g
s HdY fjtejotsHO HAY HAEZJd bttOdhf stclsds?2 M
yo,j &stsmis d CteOdzd . sO0Cddz BBEKLOL 53, dz0 dzq
Yyojd@smisd ctcOdedy RBiyHE i d | ©0O02BdOEBJ:

R_@a (qu +045X|] +015a11 +00]W +V +y'J +032 +0’025gij) )

GHUé.szr]dztsadzOW Hdzd 20 GteOdzedy™ BRI HE ©O2t5d2Od3] ;
tcO2 sdgPd3d J dzj L dz" i3 HBtesc O ( Hézw 2L Sadn Odgjdjddz b J|
Qo lssd3Oc d MO Rodsfs,di3sB d dz! dzf di3d HBtesSecORd (nd Ise j to
Ctozdzsso ™ d©3d HEstsE Od3d (agdzBuOW Oy I8 oL tfHdsidzddgdd tdlz Islavt
(MzH s Cyd dOgd MistcOdz! dzr a3 daj WiIsj ftetso SHOME O( d dzj
COLBftosg BrGRdzhfirlsiydsd (dL d&jMisd 7 O tetstf stelstso )

| bkt©Oo dzj dsd ¥ OKdsidips MS 52 Hizdder cwOdedy’ d3jyHE

Efdse datsj, SCtlttets) tOodats Hozddzj tCtkydtsilsd ¢t
WiHjteOoydd. uvmdtse dzOW Hdzd 20 ctOdzdyr iy HE ©0O2 50
| =/4p5

(6)
GHSA  dztsh OH! Isj ed)d,Iststedd 3J,01 £.03

sOCdd tBLOL 5dMC Qi dag dzdf 2@ Isef wQidedt 67 e @® dz@f # F 3 3
Efdztseo dzOW i dz' "j deid O tsylsd esHetsy d MtsMmisOeadzw jlIs
[ Odgdz" | tOMyYJIsO ftesded yoj dismisd ctcOdzdy Mo j HJ O3

vsOBd&dYyoO 3.
PPV RAGL 2L oy ¢ RA
morv-EorerBbs 1L odlufrff v IbdftEsRUVIGL wlHE[Tr[8B

ssmMiHdedy ©WO [, € ydimdzs § jtejMmjud ddd?2 o
i aij Wij Vij Yij Zj Ji
f imMfze&dC O s&d 590 0 0 10 0 0 1 2
C BOWPE dzj yS d2 o4 1716 1 9 22 2 2 4 2
stcOMmMdesw tcmC d2 € 257 0 0 0 0 0 0 2
Ho ) GH S0 MG OW 1§ 597 15 3 12 0 2 2 26
U 3) dzhmC OW B dzQ 749 1 2 9 1 3 1 19
U EBNS OW B &OMls 824 0 3 1 2 1 2 10
Ru[ 1 4733 | 35 | 17 54 5 8 | 10 | 61

1 sCOL q)ts;jsdzq’uOJ BsMisd citw@ded y BHzdzY Ism fted®fp j dz 0, 9 3.
[ Odz' dzr 2 ddelstf Blsodgd @z BROMMUdIsOJ d3 ¢ OF¢

I=PR (7)

GHP 0 9 jddyddzOd dHj Od desets ( dzls jJRe & Ofyty Ss@addBls jsdz
ftosdd yoj ¢ssfmlsd ctcOded y.

4 dzj Hise Olsj dz' dats, 9 J &z wPaz@ s dzgz® elzts dztf ¢sts | dpdetfigp 2O H
BlzHjIs tOQadzO 22, 13.
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¢ 1) d&jjls Ctbfdj2hjj d@jsHBdsedyj Mdsjlss dzor
fejHfshm &S0 d MmdjHmseod) ©OLadlkdw 1 Ssdsdaduj nSd
d My dqowwsdaskd yj MSsets ©OLoadlsdY MOBsEs t©jcdEsd
TOLOCHEBE sfedYisdy § jE il BOEHgES 5 to ) dzdoLtz s iy j ¢
fEeh jimlsoksls ©OLdJUudY &jyHE jeés dHjOd d' &§& d toj
cjedsdtsds o MdMmisj Bi 6 J 56 tcQ WsdugjjmSiseity Isi3OL Hjjcds] da
CiBcOWdujmMS dds GOESEP&ILL) o LdOydlkj d ds?2 d&j
Cjedsd0 o mMdmlsjdj ¢jsctO¥dyujmMSises tOL Hj dj dd ¥
02 sdzfetso Odzdj HOdedets? Isjtetedlstsedd. I} ©0CIldyyj ms O
L OC dzt YO  sfw o iplss diitey=tasGsd j et tjL zd sOse
fosedj & { CodsBdcd (sMidd d Hekzed: MseOd &dEo,

sf dMs¢ dzdlsj tcOlskzter :

lusCdztce 4. 1. O¢cdztd3j tOydtsdedzr | Wtsted3r t©WOMMI
GkzdsOdzd Is @Qipdz’j Aiseh § dzdz = ROz G#66. 26011 5. - 12

2.1 OteOdzm ¢ d 2 1 . g Jd et digSs f sdztsy § dzd J /1
dlsOdgtso dzj ded ] Mo jIsMEts?2  Cdesdzd yj MIIEY ¢ j sctcOW dd

ButsC szt 6 ¢ sdsRdEcCdOY d yd MS 54§ 5 dEs )G dadty dz deuRiCn Ciry
toj Mkten tjeddzse YhRdMR MIsWdejH OB T 5BL tculs
1528 1538.

4t 2o R Q.stetsH, ©WO2tdz SHstcPzMdd &3¢ kOL B o
1B 2 ftdsikReOW, 2009

5/ Ojtets2L R. [ dz@v) toftpleftissQelefboet®d - tsL w2 fmise O. 1 B
303 Mm.

6.c M CseRO d.tedMmMstsdzdydes] oy jdd] ¢C0O0C lstcOy,
sj st Isdud MG qd 2 d am th: iéhpisvizvfv. €huru/old/pagesgmagazinnl6laskovapdf.
(HOIO BBtOhN jddw 17.02.2017) .

7.1 dzOdzlz y © 1. R . {t OL 9 j olsd€ B8 @GdgH gzd ¢ Pdzif s dzipx® W d s f
GJ 6OV diug dmEididfn ( d&z0 f tod digldetg Iz € fig Ik @ dzts o figkef] edzfty i € 52
R1LATIH, 2016. 246 M.

8.sOttOSddz I. 1i6 J & cCtds@igtfolzgiSist 4 f cdzsipgezg ] +
d dzls j ¢ e Oyt tstzdzf B § o H ZSEOMEEZO 2O € s gels j dzyd@dz: ¢zd 2 1 tsfls
tlsfnf]?ggg: fds mr d Bddkzhnr & ¢ sR@dsde@gEstsd Mg dals § & O
. :

9.s tcOB Oy pstasj.sduj Medy GSHABHT C dMmMmdzj Hiso Odzd
tcj 6 dsdzOdz' @ Pd/dd delg M 2 dzOte s H dzOW1 . q94dz» 7.3 2014 . -~

10} jIstetseo 1 . 1., vteg20dh  ¢. R . td edsdzOdzt dz" 2
(sfrls syd dzs d tcOL dzd ydz' = COIsjested 2 ted ¢ ©) /1
dqdzsj ctcOydsdzdz” jrRdfs&eisgg @O dIf ¢t d138. 1995. w. 25

11l Ooyj deSts R. ¢. [ detsetst sdzgdyj mMétsjy Mtstseh jMmlsats
trR{t; RIAT{@O0O12. 189 M.

120y dzS s | . ipJd Bd&t€GHgRdR ISt J i suzts fjdazd 6 tc © §E
mMkeil j Clsitse | sk &zp ¢ & POz itk § g tegdzts 2 @ 5 dgp@ dz'/ dzr |t
dmMmdzj Hiseo Od&A[ v . 450.04 24 . ~

130 d&Z20dzz yO 1 . ke | SeCiOiizdiths 5§ BB M j ddgs Cddzy.
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DISTRIBUTION OF SNOW STORAGE IN THE ALTAI TERRITORY
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Abstract. The characteristics of snow cover (survapd the maximum snow storage in the
Altai Territory is it from route snow surveys weather stations. Snow depth in the Altai Territory
regularly increases in the direction from soeutbst to northeast and east due to higher altitude,
reduce the dryness tife climate, the landscape change from the steppe to the forest. The variability
of snow cover and snow sage for the period 196@015increases in foressteppe (Barnaul) and
forest Salair Ridge and Altai, slightly cutting into the wilderness.

S dz¥ yJmpdegip @) Y dz" 2 fsCtese, MmMdzj esL Of OmMr , ¢ dzsO2 M
Keywords:snowcover, snow storage, Altai Territory.
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Abstract.In article process of creation of information and analytical system of environmental
monitoring and monitoring is considered. All operation is directed to enhancement own and use of
newer technologies in informatiallection for environmental management in the territory of the
region. The analysis of the existing monitoring systems in Russia is carried out and the model of
information and analytical system of environmental monitoring and monitoring which is ceasider
on the example of processing and the analysis of the actual data is offered.

For an assessment of results of laboratory researches the diagram which allows to analyse and
show a qualitative status of the researched objects automatically was offered.

Reasilts of monitoring are presented in the database form. In MS Excel the model of statistical
processing, the compilation of diagrams and charts of distribution of pollutants is developed for
execution of processing of results of chemical analysis and efatasentation of eemonitoring.
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Keywords:ecological monitoring, information system, natural resources, environment, oil and
gas prodation.
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