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Upfjuunnmubipnid @lynph swpph oqinipyundp, winwbg puquuphy hunkpughni (Gpliyng)
puyibph b wyniuwlbbkph  fhpwpnippul, unmwgywd Eh dnnun/np wpdwnp o hinpdwb

whppunupd pwiudbbp: U pwiwdbbph  dhongny wnpyws hwyjwuwpnidabph  jnidnidp
hulbdumnupwn wybih wpngntinudbn Eagy huynih dkpnnbbph hudbduwnnippudp:
Uwnugyués puliudllbph oginipjudp hujwuwpnidiabph wipdunnbbpp npnoyky ki Wolfram
Mathematica thwyplph oglinipjudp:
Zhlinupwinkp- hunkpughw, pwupp, dnunuynp wpdunn, pyughl dkpngbbp:
‘Uiphuyugyws | judpugpmipynit 14.12.2021p.

F(x)=0 whuh ns gduyhtt hwjwuwpnidubph puqunipniuntd phy Eu wytyhuphtbpp,
npnig wpdwwnubpp Jupbh £ npnobky &ogphwn, ogunuugnpstiny hwjwuwpnidubph jnisdwt
qpuppjuut Ubpnnp: Zwpnth & nwppkp dnnunp (pught)  dbpagubp gpobg
1nsdw hwdwp [2, 3]: Unnnwynp wpdwwnh (wpdwnibph) vinugdwt wnwyb) jhpwunynn
Ukpnnutphg ki jwptkph, snowthnnikph, Ununnth, hinkpughnt (bl bpu nupunbuwly
[pugmuikpp)  dbpnnbpp b Oynph  pwpph  oquwgnpénup: F(x)=0 npny  whuh
hwjwuwpnidubph hwdwp «agbih £&ogphun» hpujut wpdwnht Unn wpdbp unwugynid £
winpunwpd  pubwdbtph dhgngny, htug tynph wpph oqumpjudp, juntuwihbing
puquuppy  hnbpughnt - (YpYudnn)  pwykphg b hnghwwnwby  wymuwlukph

7


mailto:srapionyanjanibek06@aspu.am
mailto:tadevosyanartur06@aspu.am
mailto:avagyanarmen06@aspu.am

Jhpwpnipinithg [1]: Phwpyk Obynph swpph oquuwugnpénidp qbpd sh wuwhnud
hwntpwghnt  pwytphg, uvwluytt YJwwnwpnd Gup wjjuy whwyuwihtt ny  géwyhl
hwjuwuwpnmudubph hwdwp punudbup Eplynt hnkpughnt puy;: thuwplbip hEnbyug
F(x) =x™ —cosx L G(x) =x™ —sinx dmblghwbkpp, npuinkn ,neEN: Flx)=0 b Glx) =0
hwJuwuwpnidubpp donuybu nbkh Uk x wpdwn, npintn x € [0;1], b kpp 7 = 0, wmyu
F(x)=0 L G(x)=0 hwjwuwpnidubph wpdwntpp dquunud G 1-h, b owwn Unnbund b
hpwp: Yhunwpykup Flx) = x™ — cosx = 0 hwjwuwpnudp: Unnnwynp wpdwinh thinpdwb
hwidwp, hyybu wpynid £ npny hinkpughnt dkpngubtph nwypnid, F{x)=0 hwjwuwpnidp
yptiptup A (x) = F(x) wnkuph, wyu Ygpkup x™ = cosx :

Qunnigkp *™ = cosx hwjuwuwpdwb gpudhjuljut yqunltpp (¥éwghp 1), pwh
np husyhuh Udnnnwynp dbpnn E pbhupbip wdju; hwjuwuupdwt psdwt hwdwnp,
wpnitwytnnipniip dqup qpojh, tpt qswgpny gnyg sinph ghwwplynn Ynptph
Juppp hwjuwuwpdwt wpdwwnh spowljuypnid (kpk jut dkhhg wytjh wpdwnubp, wyw
jutnhpp Ypuppubw b whwp b pubwpht) pmulghwbbpny] wpdws Ynpkph Juppp
punhwiupwwbu, npp pwwn pupn junhp £ npny hwjwuwpnidubph nhupnud):

Ay

y=x'

- ---

*— >
0 Xg x xp 1 X

y=cosX

Q5.1 x*=cosx hwjuuwpdwi gpudhy



Qdwughptt wpdws L dhuytt wpwohtt pwpnpymid, pwth np Epypnpn pwupnppnid
unwgynid £ uhdbnphl] wwwulbtpp (Quenigynd E thbtnpynn hwlwunhp wpdwap):
Qéwgpnid xp Yud x; ulqphwui (ud weohg Yud dwjuhg) Unnnwuynp wpdwntbpt
(0<x <x<xy), hul *p hwjuwuwpdwt wpdwnt L, pun qpudhlh: Ujunthbn
Juphiwwnbkp vhwyt x¢-h hbwn:

Ujuhuwyn E, np xg ® x:

Lwlh np xg Logphnn wpdwn sk, wmyw Flxg) # 0, myw x =x+A (1), npnky A-u
&ogppnn ¥ wpdwwnh b dnunwdnp xg wpdwnbbph  wwppbipnipmiat ko huly
kphk F(x) = F(xp + A) Ykpniskp pun @nph swpph, wyw junwgdh’

F(x) = Flxo + A) = Flxg) + AF () + A2 225 . —

Ypwjwpwpykup swpph tptip winuuny b ybpohtt kpynt winwilhg nnipu hwukup
A-1y, junwbwp

F'(x0)|

0

F{xg)
F'(xg) + A ¥0) gxf’}

A= —

A-h wpdtipp hwpdkynt hundwp gpliip A-h Uninudnpmpynibiiph hwenpruljuintpyntip
__FGo) F(2g) F(xg)

- LA W A ,=— .
...... i+1 Friix,)
1 F:{xn:]_'_ﬂz__zu_ ’

Flixg)” 2 F’{xnjmi%@ ’

Zhdtwljwiinid Az -p wpnbt pwn dnwn b jhumd A-hle A% A; (Qud 4, A):
Zwpykip F(x) = x™ —cosx $mulghwih wowght b kpypnpy Jupgh wdwhgywmikpp
F'(x)=nx™1 +sinx
F'"(x) = n(n— 1)x™2 + cosx
Ujtinthbwnl hwpbp F(x) =x"—cosx  $mitlighuyh wpwehtt b tplpnpn Yupgh
wowlgyuubpp b 4-h nu 4;-h wpdbpubpp x¢-h hwdwp'
F(xy) = x} — cosxy, F'(x,) = nxJ™* + sinx,

F'"(x5) = n(n — 1)xF* + cosx,,



xp—cosxg xXg —CO5Xg

&1: _ﬂxn_1+smx ’ &2: N -
o o nxy t+sinxg+i,

nin—1)xl"24+cosx,

2

x=x|}+ﬁ2

Junubwip winpunupd putwdlp’

2(x} — cosxy)(nxI ™t + sinx,)

x = x - ¥ ¥
O 2(nxpl + sinxg)? — (xF — cosxg)(n(n— 1)x7"2 + cosx,)

TYhunwpybip Glx) =x" —sinx  $nbljghwb, b hwjuuwpkguking 0-h, Ywpnigkup
x" = sinx hwjuwuwupdwb gpudhljuljut wquwnltpp (Fdwghp 2):

y

A
y=x"

y=sinx

b
¢-----—--
b

v

0 Xo X" xg 1 X

@5.2 x*=sinx hujuuwpdwb gpuphly
Qdwgpnid = Yund %y ulqphwut (Yud wohg fud dwjuhg) Unnnuynp wpdwnkpt
ki (0 <xp < x*<x3),hul] x* hwjuwuwpdwt wpdwnt E pun quubhlh: Ujunihbn
Juohiwwnbtp vhwyt % hbwn:
Ulthwyun E, np g & %%

(xp — tny Unununjnp wpdunnt t, hy F(x) = 0 hujuuwpuwi uke):

10



Zudwidwh dkpnnny, (puwn @Ljnph pwpph, husybu Fx) = x® — cosx dniiljghwgh
huwdwp), Glx) = x* —sinx $mbjghwyh hwdwp  Yhwpykp  wpweht b tpypnpn Jupgh
wowgyuubpp b 4 nu A; wpdbpubpp *%p-h hwdwp®

G'(x,) =nxl™' — cosx,

T -
mn . KXo —SINX
" _ . n—1 , _ __ xp—sinxg — o )
G"(x0) = nln —Dxg™" +sinx,, 4= ——i5—>—, A, - 10wl 2 +sinag
e o nx, - —cosxg+dy
z
AR A
xp=x"—A
Xp = .'X-":-e — ﬁ:
Junwbwip wunpunupd puttwdlp
2(x™ — sinxg)(nx®" ! — cosx
0 0 0

Yr=xpt At =x,— — S —
on e © 2(nxlt — cosxp)? — (x7 — sinxg)(nln — 1)x27? + sinxg)

Gppn = oo, x = x* = 1: Ujuhiph F(x) =0 b 6(x)=0 hwwuwpmdubph wpdunbpp
owwn kb Unnbunid hpwp: Unnnwynp wpdwwnbbph thunpdwt hwpduplubpp juwnwpyty
Lt Wolfram Mathematica thwpbtph vhongny, npintn unwugusd putwdlitpp utkpjuyugdus
Eu juunupjuwés huwdwyuwunwupwt dwupbdunhjujut dAbwhnjunipmniuubphg htwnn,
dpwgpnid ukpUnisdwt tywnwljwhwpdwupnipjut nkuwulniuhg tjutng (¥swghp 3, 4,
5L 6):

x[n_] := N[RecurrenceTable[{a[k +1] ==
afk] - (2afk]"~(n-1) * (nxa[k]"n-n=xSin[a[k]] -a[k] *Cos[a[k]]) +Sin[2a[k]]) /
(alk]*(2n-2) * {(n*2+n) -4nw~a[k]*{n-1) =Cos[a[k]] -a[k]*(n-2) =Sin|
afk]] % (a[k]~{2) -n"2+n) +2-Sin[a[k]]"2), a[e] = 1}, a, {k, 1, 4}], 58]

z[n_] := FindInstance[x"n = Cos[x] & x > @, X, Reals]

x[1ee]

[©.998268751298978069884866955526353233122085983509866,
8.99826430454832582495239479166555133322513234806487,
B.998264304548250339610840445172223671461513539781629,
8.99826430454025033961040445172223671424685463514276

N[z[100], 20]
{{X - ©.99295559891776885846 } }

X[1608]

{©.999827729216748895086613715442323637858087458229465,
B.99982730825776351146777273428782812719126357021895,
8.99982730025775691469645491552742633345036195961677,
B.99982730025775691469645481552742633342636926448715

11



N[z[1e8e], 20]
[{x »©.99938551875213@04236]) |

x[1e0e0]

19.998982781487644210816987824812788373315380463417271,
9.999982738665993731339849328215@3432256274605493920,
B.99998273866599308846257322308685362497765496332582,
0.999982738665993880462573223@8685362497535647329863

N[z [1@808], 20]
{{x - ©.99993844883268972831; }

xX[1e0008]

[©.999998278225570297261953629822118585082906208390853,
B.995908273952944153286124922689605088461170871698766,
8.99999827395294488828571525331627255144195343719429,

8.999998273952944888285715253316272551441724572@3236 -

N[z [10800e], 20]
Iix »©.99999384385812181295] |

X [10000880]

1©.99599098278234850834708962391555694881561683818862351 ,
8.999999827396157805778778847174291569180235755958491 ,
8.99999982739615779927961038268278979334098879483168,
B.998998982739615779827961038260278979334095791813033 -

N[z[1000000], 20]
{{X - ©.99999982739615779928} )

x[10°10]

{0.99999999998278234992474598113155278664597080689193,
0.99999999998273962537278142365882055389303035935804,
0.99999999998273962537213151650510529968755753198317,
0.99999999998273962537213151650510529968755752969561 }

x[10715]

{0.9999999999999998278234992568819282985434457265741,
0.9999999999999998273962537374072970824836788791510,
0.9999999999999998273962537309082255550246752119672,
0.9999999999999998273962537309082255550246752119672 }

x[10720]

{0.99999999999999999999827823499256882022519713269847,
0.99999999999999999999827396253737407393013088615224,
0.99999999999999999999827396253730908321485629708493,
0.99999999999999999999827396253730908321485629708493 }
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ri[p_] :=Plot[x”*p-Sin[x], {x, 9, 1.2}]

ri[10]
1.0F

05

02 04 06 08 1.0

Q5.3 x*=sinx $niuiljghuyh Jupph gpuidhly

ri[100]

1.2

»++ General: 0.0000245143'® is too small to represent as a normalized machine number; precision may be lost.

10}

05

Q6.4 x*=sinx $nrulghuwyh Jupph qpudphly
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X[n_] := N[RecurrenceTable[{a[k + 1] ==
alk] - (2a[k]” (n-1) » (n+a[k]*n-n«Cos[a[k]] +a[k] *Sin[a[Kk]]) - Sin[2a[k]]) /
(alk]~(2n-2) « (n*2+n) +4nxa[k]*(n-1) «Sin[a[k]] -a[k]~(n-2) «Cos[
alkl] * alk]* (2) -n"2+n) +2-Cos[a[k]]*2), a[@] = 1}, a, (k, 1, 4}], 50]
z[n_] := FindInstance[x"n == Cos[x] & x > @, x, Reals]

x[100]

{0.99412715161243725534857202255709774748687270407427 ,
0.99395559493129569047509564608528248463894329285595,
0.99395559091776885046307019494839130232498452860107 ,
0.99395559091776885046301883242101413841229507218003 }

N[z[100], 20]
{{x = 0.99395559091776885046 }

x[1000]

{0.99940408541004750727819421751647508571609342373195,
0.99938551928285446836804978753698233720285629098629,
0.99938551875213004235919440368457847214004119679911,
0.99938551875213004235918200816097529437141174266756 }

N[z[1000], 20]
{{x > ©.99938551875213004236} }

x[10000]

{0.99994032051802320962374425116146052885022478557530,
0.99993844888730167122232895502713708219623748322985,
0.99993844883268972830852825670958888599890505954558,
0.99993844883268972830852690006946775930905792859780 }

N[z[10000], 20]
{{X - ©.99993844883268972831} }

x[100000]

{0.99999403116981069424899099357254733184315289567568,
©0.99999384385559788195352112903107032075766888338746,
0.99999384385012101294913483635160929273347035535836,
0.99999384385012101294913469945455347139485043923530}

N[z[100000], 20]
{{X - 0.99999827395294408829} }

X[1000000]

{0.99999940310815938763510629956681770081491702985332,
0.99999938437522573424619243543773682468253880904179,
©0.99999938437467789031514284756958926928671450449687 ,
0.99999938437467789031514283386748878659670153293058 }
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N[z[1000000], 20]
{{x > 0.99999982739615779928} }

X[10°10]

{0.99999999994031071792789711928873086400620173665784,,
0.99999999993843740775901940134379622271146830512728,
0.99999999993843735297288136774361181092396276648824,
0.99999999993843735297288136774224146309574148494476 }

X[10715]
(0.9999999999999994031071791809513064411337489027490,
0.9999999999999993843740774753689672654696007012863,
9.9999999999999993843735296139868861460619631901237,
0.9999999999999993843735296139868861323584847701112}
X[10720]

{0.99999999999999999999403107179180950326242269088959,
0.99999999999999999999384374077475367819015007569149,
0.99999999999999999999384373529613985737878148755971,
0.99999999999999999999384373529613985737864445277551 }

rip_] :=Plot[x*p-Cos[x], {X, 0, 1.2}]

r[10]
300
200/

100 -

0.5 1.0 20

Q5.5 x"=cosx dniruljghwyjh yupph gpubhy
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r[100]

«« General: 0.000024514 is too small to represent as a normalized machine number: precision may be lost

1.0

05

Q6.6 x»=cosx $n1liljghujh Jupph qpudhl
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PE3IOME
TIOJIYYEHUE PEKYPEHTHBIX ®OPMY.JI IIOUCKA ITPUBJIU3UTEIBHBIX KOPHEN
HEJIMHEVHBIX YPABHEHWI HEKOTOPBIX TUTIOB U MIX ITPUMEHEHVE
B WOLFRAM MATHEMATICA
CPAIIMOHAH IX. JI., TAZEBOCAH A. A., ABATAAH A. A.

B pa6ore ¢ momomsio psaga Teitnopa, 6e3 IpUMeHeHN MHOTOYHC/IEHHBIX UT€PAIlIOHHBIX
(moBTOpAIONIMIXCA) IIAroB M TAaOJIMI, TOJXY4YeHbl OTpaxaromue (GOpPMysIBI  IIOHCKA
IIPUOTU3UTETIHFHOTO KOPHA.

C momoumpio MMONy4YeHHBIX (GOPMYJI KOPHHM yPaBHEHHI ObLIM OIIpefieIeHbI C IIOMOLIBIO
nakera Wolfram Mathematica:

Kirrogessre croBa: nreparns, pas, IpHMepHFIH KOPEHB, IIHYPOBbIe METOJBI.

SUMMARY
OBTAINING RECURRENT FORMULAS FOR FINDING APPROXIMATE ROOTS OF
NONLINEAR EQUATIONS OF SOME TYPES AND THEIR USE IN WOLFRAM
MATHEMATICA
SRAPIONYAN . L., TADEVOSYAN A. A.,, AVAGYAN A. A.

In this paper, using the Taylor series, reflective formulations of the approximate root
search are obtained without the use of numerous iterative (repetitive) steps and tables. Solving
equations given by these formulas is relatively more efficient than other known methods. The
roots of the equations were determined using the Wolfram Mathematica package.

There are few nonlinear equations whereby roots can be determined precisely using the
graphical method of solving equations. Different approximate (numerical) methods are known
for their solution.

The most commonly used methods for obtaining an approximate root(s): the methods of
wires involving Newton, iterative (as well as its various additions) and the use of the Taylor
series for some equations. A value closer to the "more accurate" real root is obtained using
inverse formulas, namely with the help of the Taylor series, avoiding numerous iterative
(repetitive) steps and the use of tedious tables [1]. Of course, the use of the Taylor series does not
deter from iterative steps, but but we perform only two iteration steps for these typical

nonlinear equations.
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Calculations on the search for approximate roots were carried out using the Wolfram
Mathematica package, where the formulas obtained are presented after appropriate
mathematical transformations, based on the expediency of importing into the program.

The initial four approximate roots are chosen for the definiteness. To find approximate
roots, the functional method of the basic solution in the package (FindInstance) and the
reflecting formulas obtained by us were also used. And according to the research comparison
chosen for the initial approximate roots, the reference formulas for the n values of the equations
for each n are instantly derived.

With the basic method, starting from n = 10%, the roots are derived with a very difficult
(time-consuming) form, and as n increases, it becomes almost impossible.

Key words: iteration, series, approximate root, digital methods

Swwugpnipjub k tpugluun]npt) bhquupe ghn. phliu. 9. vwunwwnywuip 23.12.2021p.
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COMPARATIVE ANALYSIS OF BURN IMAGE RECOGNITION ALGORITHMS
MAYILYAN A K.

National Polytechnic University of Armenia
0009, Armenia, Yerevan, Teryan 105

e-mail: mayilyan96@gmail.com

Image classification has revolutionized and propelled technological advancements in the artificial
intelligence field, from the automobile industry to medical analysis and automated perception in robots.
Image recognition is a subdomain of computer vision in which an algorithm looks at an image and
assigns it a tag from a collection of predefined tags or categories that it has been trained on [1]. Taking
support vector machine (SVM) and convolutional neural network (CNN) as examples, this article
compares and analyzes the traditional machine learning and deep learning image recognition algorithms
for burn images. The experimental results show that when using a small dataset of burn images, the
accuracy of SVM is 52% and the accuracy of CNN is 71.6%. Convolutional Neural Network is chosen as
the best option for the burn images training process.

Keywords: artificial intelligence, deep learning, machine learning, image recognition, support
vector machine, convolutional neural network.

Submitted to the editor 08.12.2021

1. Introduction
Digital image consists of discrete picture elements called pixels which are associated with
a digital number represented as DN that depicts the average radiance of relatively small area
with a scene. The range of DN values is normally from 0 to 255. Digital image processing is a
collection of techniques for the manipulation of digital images by computers. Classification
generally comprises four steps [2-3]:
1. Pre-processing: atmospheric correction, noise suppression and finding the band ratio,
principal component analysis, etc.,

2. Training: selection of the particular feature which best describes the pattern,
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3. Decision: Choice of suitable method for comparing the image patterns with the target
patterns.
4. Assessing the accuracy of the classification.

The informational data are classified into supervised and unsupervised systems. In our
burn image dataset, we have around 3450 images from various hospitals with their labels. So as
the data is small and pre-labeled, we use supervised learning approaches.

In this study, a comparison between Support Vector Machine and convolutional Neural
Networks based on programming-based methodology is presented in order to classify burning
images data. The proposed methodology comprised four steps:

1. dimensionality reduction with PCA,
2. burns image classification by using SVM model,
3. the extraction of high-level features by CNN,
4. a comparison between two models (SVM and CNN) was applied based on the accuracy
assessment.
2. Materials and methods
2.1 Dataset of burn images

We have built an image database from hospitals consisting of about 400 images. The data
was split into a training and testing set with 80%:20% ratio. Images are 3-dimensional data for
the machine learning models. The first two dimensions correspond to the height and width of
the image and the last dimension corresponds to the red, green and blue (RGB) colors present in
each pixel. What the computer sees are the numbers that represent the intensity of the image in
each pixel. High numbers represent parts of the image that are brighter, and low numbers
represent parts of the image that are darker.

The popular learning algorithms are unsupervised learning, supervised learning, semi
supervised learning and reinforcement. Our images in the data are pre-labelled, hence in the
article we have used 2 supervised models —Support Vector Machines (SVM) and Convolutional

Neural Network (CNN).
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2.2 Support vector machine for burn images classification
We fit the training set to the model of the form (x1, y1), ..., (xn, yn), where x1, ..., xn
are vectors and y1, ..., yn are Boolean variables indicating the classes to which the point with xi

features belong to.
SVM is an example of linear programming.
Mathematically we consider the objective function.

min c7x
xERA

Subject to Ax = b
Where 4 € R™4 ¢ R4 h € R™
The Lagrange will be
AMx, ) =cTx+2T(Ax—b) = (c+ ATA)"x—ATb
Where 4 € R™ is a vector of non-negative Lagrange multipliers.
VAxA) =c+ ATA=0
The dual Lagrangian problem will be

max —ATh
AsR™M
Subjecttoc+ ATA=0,1=0

Consider the case when the objective function is quadratic

1
; T T
mn—-x‘fx+c'x
.rER]'iz Q

Subject to Ax = b
Where 4 € R™4 ¢ € R, b € R™, @ € R%*? ig positive definite

The Lagrange will be

Ax, ) = %xrn‘?x +cTx— AT(Ax— b) = %xrn‘?x+ (c+ATA)Tx—ATh
VAEAD)=Qx+(c+ATA) =0

x=—-0Q YHec+ATA)
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The dual Lagrangian problem will be

1. i
—_ TavT n—1 T _aT
max 2{_c+.»1 ATQ Hc+ATA)—ATh

Subjectto A = 0

If the classes are linearly separable then SVM finds a separating model. In contrast to the
perceptron, SVM chooses a particular one among the many. SVM chooses the linear separating
model which has the highest margin — distance between the decision boundary and the closest

instance.

The distance between origin and the decision boundary is

t

[lwl|- [lxl] =t = |1xl] =Tl

Where w is the norm of the boundary, and wx = t is the equation of the boundary.

The distance between origin and the decision boundary for negatives

t—m
||W||' ||x|| =ft—m= ||.‘1’.’||=W

Since we are free to rescale t, w and m, it is customary to choose m = 1.

The optimization task in Hard margin SVM is to maximize the margin ﬁ such that
e

- positives are at least by margin above the decision boundary:
wrx;=t+1

- negatives are at least by margin above the decision boundary:
whx;=t—1

More conveniently and equivalently:

1 ,
w*, t* = argmin = ||w]|?
we 2

Subject to y;{wx; —t) =1, y,e{-11}, 1<=i=n

The task is solved with quadratic optimization.

Soft margin SVM can tolerate margin errors: cases where an instance is inside the margin

or even at the wrong side of the decision boundary. The idea is to introduce slack variable -
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= 0, one for each instance, measuring the amount of margin error SVM usually generalizes

better than the other linear methods due to margin maximization

w*, ¢ —alg'111111—||w|| +£'ZcfE
W

Subject to y;{wx; —t) =1—¢&;, & =0, ywe{-11}, 1=i=n
Here C is a regularization parameter:
- Higher C means more penalty on margin errors

- Lower C means less penalty on margin errors

Higher C usually results in more support vectors, hence C is a complexity parameter

2.3 Convolutional neural network for burn images classification

In deep learning, a convolutional neural network (CNN) is used for image classification.

The typical model of CNN has input, hidden and output layers. In our case hidden layers are [5]

1.

Convolutional layer

Pixels in most images are not independent from their neighbors, so we used this
correlation as an advantage in our model with convolution. This is the fundamental
hidden layer used to process our images.

Pooling layer

When considering the architecture of networks, it is sometimes useful to think about the
number of parameters in the network. One of the challenges in fitting neural networks is
the large number of parameters. One way to mitigate this is to summarize the output of
convolutional layers in a concise manner. To do so we can use pooling operations.

Fully connected layer

The last layers in CNN are fully connected layers, which consists of the weights and
biases along with the neurons and is used to connect the neurons between two different
layers.

Hence our final model is a balanced mixture containing

Convolutional layer of 120 units
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2. Convolutional layer of 80 units
3. Convolutional layer of 50 units
The number of the units is the optimal as more units would increase the complexity of
the network and its capacity to represent complex inputs. In each of the layers the kernel’s size
is a 3x3 dimensional matrix.
4. MaxPool2D
As our images are very close to each other, using other Pooling operations like average
pooling would smooth the features of the image, hence for the model we have used MaxPooling,
which summarizes a group of pixels on its maximal value.
To facilitate learning, we have used a rectified linear unit or “ReLu” activation function.
The choice of this particular function is due to its computation efficiency when compared to
sigmoid and tanh functions [4, 5].
5. Flatten layer
To connect convolution and density layers we have used a Flatten layer, which flattens
the “feature map” of the convolution to a one-dimensional array.
6. Dense layer of 100 units
7. Dense layer of 50 units
8. Batch Normalization
As the name suggests, this operation takes the output of a particular layer, and rescales it
so that it always has 0 mean and standard deviation of 1 in every batch of training. The
algorithm solves the problem where different batches of input might produce wildly different
distributions of outputs in any given layer in the network.
9. Dense layer of 6 units
To compile the model, we choose the optimizer to use (adam) and a loss function:
categorical cross-which is appropriate for the classification task.

The output unit uses a “softmax” activation to decide which of the 3 classes was presented.
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3. Results

Deep learning NN needs a huge number of images for the model to be trained effectively.
If the issue of data scarcity is faced, the simple, yet effective techniques such as transformations
may pose a limited solution. Although data augmentation via NN, for example generative
adversarial network, might seem a more agile solution, in our case the images are very close to
each other and hence even a little deviation from our original image might result in a different
burn degree. As a result of data augmentation, we have 3450 images in the new training set
instead of 345 original images.

After having the final models compiled, we test it on the testing set to see how accurate
they are. To compare the SVM and CNN models we have fitted the models both to the original

data and augmented data.

myTable.add row(["Original Data", Accuracy SVM1, Accuracy CHNN1]T)
myTable.add row(["Data Augmentation Data", Accuracy SWM2, Accuracy CHN2])
print{myTable)

Original Data
Data Augmentation Data

Fig. 1. A comparison between SVM and CNN based on the accuracy assessment.

From the table we can see that overall CNN has about 12% better accuracy on an original
training set and 19% better accuracy on the augmented training set than SVM model.

Overall, this accuracy is a good indicator for data that is very hard to be separated even
with the human eye. For such data using classical machine learning methods like SVM would
result in worse accuracy. In our case with SVM we have 52% which is the same as flipping a
coin.

4. Conclusion

This study compares the classification accuracy of convolution neural network artificial
network and support vector machine on 3 burn degree images. Soft margin SVM classifier is

experimented with linear kernel and NN is implemented with convolution hidden layers.
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SVM model

works effectively in high dimensional spaces
performs better on small dataset
is memory efficient

easier to compile the model

CNN model

works better on large dataset

can model data that has noise

the data can be linearly unseparable

automatically detects the important features without any human supervision

the disappearance of a few pieces of information in one place does not prevent the

network from functioning

has numerical strength that can perform more than one job at the same time

SVM and CNN were compiled on two different training sets-original and augmented.

After the implementation CNN has higher overall accuracy as compared to SVM and is the most

agile method for burn image classification with 71.6% accuracy.

REFERENCES

1. P.N.Kuan, S.Chua, E.B.Safawi, H.H.Wang and W.Tiong. A Comparative Study of the

Classification of Skin Burn Depth in Human. Journal of Telecommunication, Electronic and

Computer Engineering Vol. 9 No. 2-10. 14 January 2018. pp 15-23

(https://www.researchgate.net/publication/322487992 A Comparative Study of the Classifi

cation of Skin Burn Depth in Human) (01.11.2021)

2. R. Kemker and C. Kanan, "Self-taught feature learning for hyperspectral image classification,"

IEEE Transactions on Geoscience and Remote Sensing, vol. 55, pp. 2693-2705, 2017

3. https://www.upgrad.com/blog/basic-cnn-architecture/ (01.11.2021)

4. https://elitelv.com/identifying-a-severe-burn/ (01.11.2021)

5. https://web.stanford.edu/class/cs101/image-1-introduction.html (01.11.2021)

26


https://www.researchgate.net/publication/322487992_A_Comparative_Study_of_the_Classification_of_Skin_Burn_Depth_in_Human
https://www.researchgate.net/publication/322487992_A_Comparative_Study_of_the_Classification_of_Skin_Burn_Depth_in_Human
https://www.upgrad.com/blog/basic-cnn-architecture/
https://elitelv.com/identifying-a-severe-burn/
https://web.stanford.edu/class/cs101/image-1-introduction.html

uvoenenpku
U3rquoLuErk KULURAUUL ULANPEULEP
Z0UtUUSUuUL 46LNARONPE3NRL
UUSPL3UL U.4.

NMuwunlbpubph nuwuwlwpgnudp  hbknuthnjul] b jupwul] £ wphbunwlub
putwlubnipu nkjuinnghwlult  wpweplpwgp’ ujuws  wuinudnphjuyht
wpynibwpbpnipinithg b pdouljmt  Jtpinisnipiniuthg  Jhtsh  pnpnwnwphunipjub
wyunndunugnid: Munlbiph fwbwsnudp hwdwljupgswyhtt mbunnnipjut Eupwunnpun L,
npukin wignphpup tuymd £ yunljbipht b tpwt hwnlnpnomd £ btwpwybu vwhdwiws
yhuwlutpp juwd Yuuwbgnphwubpp, npnugnd tw  Jupdbigdt; B Zngpdusnid
hwdbdunnmd b Jhppmsynid ki wunnlpikph Swbwsdwb wjwinuljub wgnphpdikpp
ognugnpskny npwbku ophtiml] odwtnuwl Ythwnnpuyhtt dbpnnp () b Ynuydnpnighnt
ubjpntwghtt gwugkpp (YU8): @npdwpljdwub wpnniuputpp gnyg Lu mwjhu, np wypdusdph
wuwwljkputph thnppwpwiwl] hwjwpwsdnih htnn wpppowwnbihu, O4U-h &rgpuinipintup
Juqunid £ 52%, hulj WU8 -h ogpuimipinip’ 71,6%: Ujuwghuny, Yni]npnighnt ikjpnuwghi
gutigh ptnpynud k npybu wquwnlbpubph fwbwsdwt ntunigdw gnpépipwugh jwjugny
wnwppbpuwl:

Zpdltwpwnkp. wphbunwlut puwtwjutnipnit, junpp ntunignud, dbpkuuwyuljut
niunignid, wuwwlbpubph dwbwsnid, odwunwl yYtlhwnnpubkph dbpnn, Ynuynpnighnu
ubjpntughtt gug:

PE3IOME
CPABHUTEJIbHBI AHAJIV3 AJITOPUTMOB PACIIO3HABAHUA U30BPAXKEHWI
OXOrA.
MAWIAH A K.

Knaccuduxanmsa m3oOpakeHWII  IIpom3BeNa  PeBOMIONMIO M IIOCIIOCOOCTBOBAIA
TEXHOJIOTUYEeCKOMY IIPOTPecCy HCKYCCTBEHHOTO WHTeJ/UIEKTa B PpasHBIX OOJACTAX, OT
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aHaJII/IBI/IPYIOTCH Tpa,I[I/IHI/IOHHBIe a.T[I'OpI/ITMBI H306Pa)KeHHfI Ha HPI/IMepe MeToaa OHOPHBIX
BekTopoB (MOB) wu cBeprounoit HelporHo# ceru (CHC). PesympraTel 5KCIIeprMeHTOB
ITOKA3bIBAIOT, YTO IIPYU MCIOJB30BAaHWM HeOOJbUIOrO0 HAOOpa [JaHHBIX W300PaKEHUIl OXXOTOB

toyHoctb MOB cocrasiser 52%, a tounocts CHC - 71,6%. Takum o6Gpa3oMm cBepTOYHAas
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HeWpOHHAasA ceTh BhIOpaHA KaK JIyYNIMH BAapHMaHT [JA Ipollecca OOyYeHHsS PpacIlO3HABAHUS
M300paKeHUI.

KimioueBsie ci1oBa: NCKyCCTBEeHHBIHM MHTEIIEKT, ITyOOKOe 00yueHHe, MallTHHOe
o0ydeHue, pacIio3HaBaHIe U300paXeHU MeTO, OIIOPHbIX BEKTOPOB, CBEPTOUHAS HeIIpOHHAs

CeTh.
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niukgnn Gplhhp, wwluyl, dbp ghwnwghtt guigp juhn sk b nith wbhwjwuwpuswh
pupjunid: Uwubwynpuybu, snpuyjht bt Upwpuwwnjwt nuownt nt Upthw ginh gphwdup
wjuquip: Lnyuwhuh wthwjuwuwpwswth puojujudnipnit niikt twb wnbknnmudubpp:
Upwpuwnjut nuonh vwhdwbtbpnid, hwdbdwwnws pupdp (Epttwghtt mwpwsputph htwn,
wnbnnudubph gnudwpuwihtt pwbwlp Unwn Epkp wiqud thnpp k: Bph hwoyh wntbup twb
Jtpp wyws nmwpwspubpnid wdwnwihtt obpdwunhdwuubph qquh pupdpugnidubpp,
Jhdwt wykjh wijurwjupbjh t guetnud: Lwth np dbp Epiph nupuspnid mbnugng
wnbknnudubph Yhuhg wybht gnnpowunid E, ntunh wbhpwdbonnmpmnit £ swgnid
gnnpowgnn dub qubqustubph Yninuljdw hwpyghtt wdbjugul) hwtpuwuybnnipju
opuyhtt Wwownpubpp: Uju wdkuh dke Ju Ukl uplnp opjiljnhy gnpént, nu dbp Gphyph
nwpwspnid  dAlunnpdnn oph  wwowpbkph  Ajul Ynunwlplnng obpunh, widphughi
nknmuutkph dwlkpinyphg qquih dwuh gninpowgnudi b, wuyw bwb oph wpmyniun]bn
Junwjupnudp: Zhdtwlwiunid wbdpbutph wbupny qupbwbughtt wnwwn nbknnudubpp,
dvhwdwdwbuwl, oipdwuwnhdwuh opkgop pwpdpugnidutpp yuwwndwn i pununid djut
otkpnh wpwgq hwdbkiny, YEpghtutpu pipnud tu gkntph Jupupnidubph, nph hkwnmbwpny
AlwynpJws oph qquh wuwowpubkp wbwpgl]; hnumd Gu owwp btplpubp: 2w
yuydwbwynpyus k jEnptwgpuljutt wnnudny dkp Epyph pupdpunhp ghppny:

22 wnwpwdph vhoht pupdpnipniip éndh dwjuppuljhg juqund 1830 dkwnp [1],
uyli qquhnpkt pwpdp E hwpwlhg nwwpwsputnhg, b piph vwhdwutbpnid dbwynpynn
optpt. whwpglk] htipwind Bu dbp wwpwséphg: Zwpl b ok, np dbp mwpwsdpnid
Alwynpdws ghintpp hhdtwjuunid hnumd tu junp dnpkpny, hull npngynn mwpwsputph
qquih dwubt wykh pupdpwunhp k, huptwhnu npnquwt hwpgyh wykh b pupputnd:
Zujurwl nhypnid, withpudbynnipinit £ wpwowinid wyndwwluywtutp swhwgnpsty,
hulj vwppwynpnidutpb . fEjnpuwkubpghwt yuwhwtonid Eu qquijh dwpuukn:

unnh gpyusdpp: 22 nwpwspnid widplth b §non mbnnidutph nupbljut pubwlp
gptipt hwjwuwp &b, npnowlh pwgwpnipnitubpny: Udbh owwn dut wnbupny
nbnmuutbp ki wowewlmd pupdp (Epbughll spewtkpnid, hulj wudphikph wnkupny

30



hndhwnubpnid b Upwpwunyut pupunnud: Cun @ U, Ujkpuwbnpuuh [2] Ynnuhg
Ubpyuyugduws  wndjuybph  Uptnnpuughtt wknmdubph wduwluwb b wwpbljub

pupjujwonipyutt Ukdnipnibubpp (Ud) hwbpuwybunipjut tpws wmbnbpmd niuku

htwnlju wunltpp (wyniuwy 1).

Unniuwly 1.
Uplnjnpunughtt mknnudubph wduwljui b nupklut dkdmpniuubpp (du)

Onbpborpupwlnlut [y oy | v [ v v v | x| x | x| xm | SRR
Juywip Jub
Viphnuobl 2 | 21 | 44 | 54 | 76 | 73 | 46 | 34 | 37 | 41 | 40 | 21 | 509
Poliul 19 | 25 | 46 | 63 | 103 | 103 | 64 | 38 | 43 | 42 | 37 | 22 | 605
— 28 | 28 | 29 | 44 [ 102 | 81 | 60 | 52 | 39 | 41 | 48 | 24 | 556
Udwuhw 41 | 44 | 42 | 60 | 105 | 101 | 55 | 42 | 40 | 47 | 38 | 33 | 648
Unbhubwwh 16 | 27 | 38 | 67 | 118 | 122 | 76 | 57 | 56 | 46 | 36 | 22 | 681
Twbwdnp 19 | 22 | 36 | 58 | 102|108 | 73 | 42 | 48 | 46 | 34 | 20 | 608
Qnulph 2323 |27 | 52|97 | 73|47 |39 |32 |32 |23/ 499
Unguiput 37 | 38 | 53 | 68 | 93 | 93 | 75 | 57 | 45 | 49 | 46 | 33 | 687
Ul 24 | 26 | 37 | 62 |106| 78 | 51 | 45 | 40 | 51 | 39 | 23 | 582
S 16 | 16 | 31 | 41 | 76 | 71 | 67 | 49 | 45 | 40 | 29 | 15 | 489
Puyht 26 | 26 | 38 | 62 | 84 | 55 | 36 | 21 | 24 | 36 | 30 | 25 | 463
Upuquid p/| 60 | 69 | 89 | 115 | 127 | 95 | 86 | 53 | 46 | 62 | 74 | 53 | 929
Bpluwl 25 | 25 | 32| 45 | 56 | 28 | 15 | 11 | 14 | 28 | 31 | 24 | 334
Quinth 38 [ 33 | 60 | 66 | 79 | 46 | 24 | 10 | 21 | 48 | 41 | 35 | 501
Ebquwanp 35 | 33 | 45 | 59 | 58 | 41 | 23 | 15 | 12 | 34 | 38 | 33 | 426
Qnphu 36 | 44 | 74 | 92 | 115 | 95 | 42 [ 37 | 63 | 65 | 54 | 35 | 752
Ubnph 17 | 21 | 29 | 41 |52 | 28 | 11| 9 | 12| 2|2 | 13| 284

Unnuuwlnud - pipJus  wndjuubiph

2]

Jbipndnipjniip gnyg £ wwihu, np

hwipuybtnniput mwpwspnid nmbnnudubph nwpbjut gnudwpuwihtt pwbwyp dks E

punpdp (Enttughtt gnnhubpnud, hull hnghwnubpnud, twpwintwghtt gnunnud, Upupuwnju

nuownh vwhdwbitkpnud thnpp:
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Zudwduyl onkpinipupuiuljw jujwbbbph ndyujukph [3] whknnudikph thohtn
pwbwlp uqunid k£ 568 dd: Lwth np, onkpimpupwtwlut juyuwbtbpp hwjwuwpuswth
skt mbnupwohiws dbp Gpiph nwwpwspnud, mnnudubph pipdws dhoht phyp Uh thnpp
phs E, wyt hwpdupldws k dnwn 620 Uu: Zwbpuybnnnipjut wdpnne mupwsph hwdwp wy
Juqunid E 18,41 Ujpy U3-hg wybkih onip: Cunn pwpdpnipiniutbph mbknnidubph pwbwlu
niuh hknbyuw) wuwwnykpp [2].

e 800 Ud b wydbh wbknnudubtp o pwhymd dbp hwbpuybnmpuit 2%

wnwpwspniy,

e 700-800uUU 9% nwpwspniy,

e 600-700ud 17% nwpwdpnid,

e 500-600uU 35% nwpwdpnid,

e 400-500UU 29% wnwpwspniy,

e 300-400Uu 3% wnwpwspniy,

e 200-300ud 6% wnupuspnid:

Bptk wdpnne hwupuwybnnipjut nupwspnid wtdpbh b djub mbupny nknnudukph
pwhwlp gpkpt hwjwuwp tu, wyw Upthw, Opnunwb, Lwuwn qhnbph 9opwhwdup
wjuquutbpnid wuunlbkpt wy E Updws wnwpwspubpmd djut nnbupny wnbnnidutph
pwiwlp ghpuwquugnid £ wdpbughtt mbnnidubph pwuwlhb, husp wpwbtwlnd L, np
Athw)p Epupunlb £ b Epp toqus qgintph qupupdwt dudwbwljuopowip tunybtuybu
tpupuwnb k. Uwluwyt pnnp phwypbpnid npngdwt wdkbwwlnhy opowtinmd oph
pwlwlnipniup yuljuwunid E, b muptgnwph wju kplinypt wipunphwn Yphugnud B

Zudwdugt Junupus hwoquplibph [3] wknnudibph qquph dwup 61%-p, jud
11diny WB-p gnpnpowtnid k, hul] dbwgws 7djpn U3-p hnund £ ghwnbkpny, vh npny dwut £
hwdwpnid £ uinnpgliniyu optipp:

Biukind dbp nmwpwseph Abwpwbwbwgnidbwpubwljut wnwidtbwhuwnlnipni-
Ukphg . B, Lwqupuip hwbpuybnnpjut nupuspnid wpwbdbwgpt] b hlnbyug
1Entwgpuljut dwpqbpp.

1. Zmuhuwght Swjpwpkinpuyht Enutp b dhejkntiughtt gnquuynpnipnitibp:
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2. Zupujuwjht swjpwpklnpuyht (Entukp b dhointuwyhtt gnquynpnipniuukp:
3. Zpwphuwht (Enubkp b vwpuubnubn:
4. Uhghtwpwpujul gnquynpnipjnii:

Owpwpkinpuynp  (Entwonpwubtph dwpqbipmd  qquihnpbt pupdp G
dwlbplinipughtt hnuph pimpugpuljul gniguhoubpp thnpp t hubhpinpughwi, huly
hpwphwghtt  (kpbkph m wwpwjwinibph dwpgmd puphwluowlp: Ugu
wnwowgnidubpnid ukpddywsd optiptt gnjuugunid k. unnpghntyu wdpnne opwhnupp b
wnpniplibph qquiph dwup: Apybu ophiwl upbih £ nhnwpll) Upwqusp, Upuygh (koep,
BnJupnh, YUnwnwph uwpwjuwbnubpp, Enudw (Entwqubquép: SEknpuwynpdus b
dwlnnltt hpwppiwsh, tundwspughtt swquwt wwwpubpp jwuy onip ubpéddnng b quy
opunun L

22 mmupwdpnid dtwynpynn ghnbpp wwnuwiund Gt Unip b Upwpu ghwnbkpp
wjuquutbpht: Upwpu gqhnh wdwquihtt wwunlwinng gqhnbtph quplbwbught
Jupuwpnidubph oph hnuph dbké dwut nith hwingpwjht swgnid, hul] YUniph wjwquih
wuwwnljwinn gbnbkph hwdwp qiluwynpp wudpbwghtt uinignud E: Uuljujn nbknnudutph
punyphg, npujut guijugus ghipdwunmhdwuh nhypnid mbnh £ niubkinid gninpowgnid,
npl wybkh Uks wpdtp nith wphy ihdwyuljut gnuinnid quniynn Zujuunwind: buyytiu
wpntt pdbkp E Jdbp Epyph wwwpwspnid wnwewgus 18,4 djpn U® ophg 11djpn U3-p
gnnpowtnid k [3]: Uju opkiphg ogunwugnpénid Gu 2,3Uipn U3, nphg 2 djpg W3 npngdwt b
wpnunpulul wy] nppnibkph  gpwdwnwlupupdwi, hul 430 W W judbpe b
Jtugunujhtt btywunwlubkpny: Zwipuybnnmpmniond tipju yuwhhtt jw 82 opudpwp
1,067Ujpy W punhwunip wwpnpnipjudp: Mwpg L np opudpwupubpnid Yninwldws
wudpnne onipp sh ogunwgnpdynid, b pugh nu, hwpuwybwnnipniunid gpudpwuputph owwn
thnpp E:

Uuwljuyt opudpupwohtinipiniup pudujuithtt putly b Qpudpwptbpp twb nibku
Uh owipp puguwuwlwi Ynnukp. npnowlhnptt thnjuynid £ vnwpwsdph ubjudhl ntdhdp,
dhypny hdwjujut yuydwutbpp, ptwlwut pniuwdwsynypp hnghwubph pipph hnnkpp

opwowsymd El: Juit otpinhg wwppbpwpwp wnknh b nibbinud gninpowugnid, uy
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hwwnljuwbu htunbuuhy E ppwbnid ny Ukd hwuwnnipnit mukgnn djub obkpunhg, npt
wyllh wpwg b owwn E gnnpomtinid, pwt Jhpwthnjuynid oph: Ldwbwwnhy pwpuly,
tunyuhull 10-15ud hwuwnnipjnit nitikgnn dut skpnbpp wpwg gninpowbnid Gu: Juit
otpnip Epjup wwhwwuynd E pupdp (Entughtt opowttbpnud, hwnjuwybu (Eeubph
wpbdnyutt b hpuuhuwhwjwg nhppunpnipmnit niibgnn qwbgbpht: Zwpujwhwjug b
wplbbput nhppunpludp (Eptwjwbebph &b okpuip wpwg hwpymd E L wpwg
gnnpowtnid: @Quuwnnpkl, punhwinip wnbknnudubph dnn 60%-p gnnpowtmid  k:
Uthpwdton E hwjnuh dhongunmidutph YJhpwndwdp tjuqtgut] qinbph oph hnupp
hwipwwybnmpniuhg: Zbvwpwynphtiu jupd dudlbntbpnid ghnbtph yEphtt hnuwuputph
opowimd wkwnp E Junngh) tnpp’ dplist 1-3 Ujl W wwpnqmpjudp pklnig hnnuyght
nuupwutpny opwdpwptbp, higsh Juphpp qgnud b (Entuyhl, bwhwjbntwhtt gnunnt
pninp gninbpp: bull gninpougdwt Eupwlju hwngpuwyjht djut Ynrnnwlnidubph hwodht,
ujuqkguti gninpowgnuup:

Utn Jupshpny wiuhpwudtown k.

Nuunidbwuphpl] dbp  hwbpuybunnipjutt Ukd nt thnpp gqhnbph  9opwhwdup
wjuqubtibph, pupdp (Eptwjhtt mwpwspubph, wnwtdht (Enubph Ynnubunpnipmnibaubpp
b qmuotph phpnipnitttpp wunhdwutbpny: dEpptwjutuytu dogpnk) utt nkupny
wnbnnudubph  pwbwlp gqhwnbph opwhwduwp wjwqububpnid pun wdhutbph L
puwpunbkquqnbi:

zhdp pungniubng twpuhhtt mwuphubph ut wbnnudubph JEpupbpuy 2Zhgpndbn
Swnwnipjut njuyikpp dub hwunmpmnip (ud) Junwpl] donunhnwpynifughi
swthnudkp hhtt mfjugibpp &oqpunkim hwdwp: 8mpupwbymp qhnh b gpu Juulikph
hwdwp unbnst] mjujubph puqu b juqul] wpwtdhtt jungnpudwugnup pupunbkqubp,
npniig  Jpw  wpwhdbwghl]  hwlwywinuupwi  nkqudwubp  pupdp  (Eebught
Juwwnwpttphg, pwuntwpwtubph kqpbphg, gknmwhnyhwnubph jmbgtphg, vwungunuownwiht
ypltuttph ybipht dwubkphg nwpptp dmbwwwphubpng wnwewgubinyg dtwhniupkp: Uju
whwnp E nupgnwé (huh gnnpowgnn dqub dwlbpbup thnppugtbinit, dhwdwdwbuly
Ukbwgubkiny 4jutt hwuwnnipniup, §nunwlliny htwpwynpht swth own nih: Lyywnwlp
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duit hwuwn skpnh unwgnud k, npybuqh gnnpougdwtt dwljbptup thnppwbw, dut
hwskint dwdwbtwlp Epuph, dhwdwdwbwly Epjupugubing twb oph punbpp ubkpsddwt
dudwbwluopowip:

Qut Yninnwynidubpp ndju) Juypnid swybwp b Ypkt wuppbpuluu punype.
wjuhliplt dunwt pupwugpnid mbnugus wdpnne dniup, tuywsd nknugus pwtwlh, yhwnp
E ynunnulli 1-2 mtqud:

Quuhjniupkp htipn £ wnwowgiti pupd minugusé djutt hwpyht:

Qut jnmunuljdut wownwtpubptt wnwudhtt quypbpnid whkwp b nitbuwb
tpypwdlwpwiwmutt  hhdtwynpnidubp:  Nupunpmipmit whnp £ nupduby
hwipumybtnmpuit gqbwnbkph hwnlwuwybtu Jipht  hnuwbpubph opowtinid  qutiyny
opulpuplibph’ Uyywinupuith, Yhsnunh, Uwpdwphlh, Twbpwoh, Uqunh, Uwywupuih
opugdwbp:

Qut Ynunwljnudutph hwoyghtt ny dhuyt jubdwbm dwltpunipwjhtt hnupp, wyh
qquihnpkt juybjwuwt vnnpgbnbyuw optiph wwowpubpp: Upwqush, Upugh (kpwt b
Qhnudw (knubph jwbeokphg dyub Yninwlinidubtpp dnpbkpnud, Yhpdbpnid qquihnptu
Judbjugukt Upwpunjut wpnbqut wjwuquh opbiph pwtwlp:

Unwowplywé wohiwunwptbpp dwhiuwwnwp sk, vmjuytt Jupnn ot wyuwhndbtyp
pupdp wpynibwgbnmpmni: Uwubtwynpuwbu, qgut jnunujdut wpuwnwtptbp
hwnjuwbu whkwnp E hpwlwbwgul] Ubwbw (hd pwhynn gqblwnbph 9pwhwdup
wjuqubtbpnid: Ujn fwbwwuphny §ninwljdus opbph dh dwup Jupbih £ ogunugnpsty
Upwpuwnjut nuownh npnguut hwdwp: Untnwljus dut pwbwlp Yubkdwuguh twb
wnpjniplbph nphunp:

Zutupuybnnipjut pupdpunhp opowtiibpnid djub Ynrnwnidubpp Jubkswgubu
gtiinnuwyhtt hnuph dwywp, dkdwybu Juqnpku hnuph nkdhuh Ypw, Juykjmbw npnguwi
hwdwp whpwdbown oph pwbwlyp, jpupbjuyyh ghwnwghtt Eynhwdwljupgp:

Unynpwpwp, (Eptughtt  Gplpubpnid  oquiwgnpénid G pwpdp  (Enbught

uwngunuowntph hwingpuwjhtt opkpp, hushg dbp hwbpwwybwnippiup qpldus L
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ZEnbwpwp, opuyhtt wwowpubpp wybkjugutint wenudng whwp £ wyuwyhuklp dyub
wnbkupny mbknnudubpht:

bPusybu wpnku ok k JEpohtt mwuphubphtt puduljutthtt updl) b wybkih Jupdp
nnnqUutt oph  juunhpp wdpnne hwiupwybnnipmniund, hwunijuwbu Upupunjui
nuonnid: Zwpwlhg (Epubpnud wpwg dAthwp,  dub dwibkplnyphg huwnbuuhy
gnnpowgnidp, npnguwt gwugh pupynp sihubkp, wunbnh §npniunibpp wuwndwn Gu oph
wipunhwwn wuwlwunpnh: Nnngdwt oph wuwlwunpyp pugubint hwdwp wapinhwwn 9nip
kb Jbpginid Ubwbw (£h° wnwtg wyy by uniy opkiph wywpwplbph huoyhb:

Uju hwipgh nusnudp jupidwsé b wyptnpuiipuhtt fwbwywuphny Upupunjui
nuown Jpugnighs onip phpknt hbkwn: pw nsdwt Smbwwuphutphg dbyp Upthw gbhnh
optipp Upwpuwwnjut nuown Ybksninh opudpwphg huptwhnu Yhpwyny nbknuthnjubji
Ytsninh opudpuiph wuwndupp 1942 dbkwnp pugupdwl] pupdpnipijut thoh ypu k, b dhsh
Bnbqwanp gnipp Yuplh b wknwihnfuly ogndulwowph thengny Upthwgh hogung,
nphg htwnin oph funnnjulwowpp Yupkih £ wmwbl] Ppwb-Zujuunwt ququuninht
qniquhtn: flipsh, Fwhuwlh (kptwonpwtph Ypuyny opunwph whgjugdwin ninhutpp
tywunwynp L, pwth np npny wbknbpnud ppwiup wykh thnpp pugupduly
pupdpnipjniiibp niukl, puwt Yksninh opudpuph yuwdupp, npp juwwhnyh wnwtg
ynuwwluwyuuukph onipp hwugut] Upwpunyub guown: 8nipwpwtsinip tnwuph Yksninh
opwdpwphg Upthw-Ulwb pniubnyg pun twpiwgsh Ubwbw (hd whwp L wnbknuithnjgh
250Uy U3 onip, punn nhnnwupynidubph Yksninh opwdpwp k gynid nupklwt 350-400U;u U3
onip: Qpkph pwtwlyp Yupkh E wdbjugul) ubt §nunwulnidutph hwodht: ph yuljwuu
1hubnt ghypnid, wyt Jupkih E jpugul] Opnunwth yiphtt Juwlutph optphg: Upthw
gtinp unnphtt hnuwtpubpmd Upkth qninh Unw, hp Juwyubkph hwoyht, qpbpk
UpYiwyyunynid  hnupp hwughbyng 720Ut % Upthw ghnh Jupupnudp wibnd £ dnn 4
wuhu: Swpbkjuwt Upthw ghnny hwbpuybnnipjut vwhdwbttphg nnipu hnuws opkpp
ntnwlynud k. Upkuh gqninhg hwpwy ‘Lwjuholimtih wnwpwépnid quuynn 250Uju u?
wnwpnnnipjudp Swudhlh opwdpwpnid: Ujn opwdpwupp dhpwn (kgnit b Unwgynid E, np
dklup Ubp mwpwspnid dbwdnpdws opkipp wtwnpgl) «ughpnud» Gup niphoubph:
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Ghynunh gpwlpuphg pug peonubing gtwnuwghtt Eynhwdwlwpgp wywhnynn gph
wihpudtpn puwtwlyp, dowgws gnipp whnp b nknwihnjul) Upwpwinjut qupwn: Uju
opulpwiphg Wkpluynidu nonguwl onip ki unwbnid twb Gwyng 2nph dwupgh dh pupp
quntp: Fuigh uyt hwdwyplikpp, npntp mubkt pupdpunhp nhpp (Uquunky, Zkphbp b
wjlb), dbwgws gmintph wwpwspbpp whwnp b nongbl kynunh gpudpuiphg wykih
thnpp pugupdwly pupdpnipyub Ypu quninnn Zkphtph gpudpuph optipny: Uju gpuadpupp
Yupstu pt <hunmlpy Yupquijhdwly nibh: Qpupwph phtwpupnipjut dwudwiwy
twpwnbuywsd tp gpudpuph opkpp wnuywlwyjwbpny dntp nhwh Swng Uwph
unnpnunbpp b nongl) Uh pwith hwqup htunwp hontp: Uwuyu ZEphtph opudpunh
optpp  Ywonigdwl wwhhg h o dkp skl ogquuugnpdylp wyy Gwunwyny: 26djn @
gpuwnwpnnnipjudp - opudpwpp  pugudbup  tpne topp 289 E o wppiwinbgnud:
Upuwpuunjub nupn wknuihnjuynn Upthw giwnh opkpm] upth £ gubp bub Shgne b
Uqunh gpudpuiplibpp, bpk npu juphpp qqugyh:

Utp Yupdhpny, wpwohfwymu  htwnwppphp Yihuh nhinwpylt] Uywbnupyul
opwlpwphg wpunkpypp gmp wpnwhwikne juunhpp: Oph jpugnighs pwiwy jupbih &
wuywhnt] Npnnwbh Jephtt hnuwbplbph opewtnid djut Ynunwynudubph hwyyht: Upu
huughpp mwupptp hwppwljutpnid pupdpwdwjuynid b, vwljuyt gnpstwljuinid nplk puy
sh wpynud:

Qpuljwlmput Uk wpswéyl] t djub skpup uwhunwl hwnml gnpsyuspny
swslyny qninpougnilp wuljwubgukne nwppkpulp: Ugh thopdbwljut fwbwwuphng
ppufuimg]ly £ Upwqush hwpujuyhtt ququph wpbdnjub jubght, vwaluyl sh wdly
guiiljunp wprynip:

snpusnid wpwy  puwojws  hhdtwhwpghph  msnuwdp Yupmly  Gun]bpughh
dwljkplingpuyhl b wnnpglniyu opkph Swiwp n jaguunh nonguwh Eipwljw hngkph
dwljipkutitiph qquh dkdwugdwip:
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PE3IOME
BO3MOXXHOCTHU YBEJIMYEHHWA BOAHBIX PECYPCOB PECIIYBJIMKY APMEHUA
APAKEJIAH C. A.

Pecypcel ipecHoi BOJIbI HEOOXOAUMBI ISl JTFO00H CTpaHbl, B TOM 4Hcie U Uit PecryOmuku
ApmeHusi. ApMeEHHS pacloJIO)K€Ha B TIOJXYINYCTBIHHOW 30HE CyOTpPONMYECKOro Tosca H
XapaKTepU3yeTCsl CyXUM KOHTHHEHTAJIbHBIM KIMMaToM. M BO3HMKaeT BOIPOC: KaK yBEJIWYMTH
BOJHBIE PECYPCHl HalleW CTpaHbl IPH HAIUYMHM KAaK IOBEPXHOCTHBIX, TaK M IMOJA3EMHBIX BOJ.
VYuuThIBasA, 4YTO CHETOBBIE U JJOXKAEBbIE OCAJIKU B BOoA0cOopax pek Apna-BopoTaH, B BHICOKOTOpHBIX
paiioHax KOJMYECTBO CHETOIAI0B IPEBHIIIAET KOJIMYECTBO BINABIINX OCAIKOB, IPEJIaracTcs:

* Ha KpPYyTbIX CKJIOHax CHEI HAaKalUIMBAcTCs B KAaHbOHAX C MCKYCCTBEHHO CO3JaHHBIMU
cyrpobamu. OOpa3oBaBIIMECs TakKUM OOpa3oM CKOIUICHHUS CHera OyayT HUMETh HEOOJBIIYIO
MOBEPXHOCTh U OOJIBLIYIO TOJILIMHY, YTO HAJ0JIr0 oOecrneyaT peKku AOINOJHUTEIbHBIMU 3alacamu
BO/bI. MIcKycCTBEHHBIE JIaBUHBI MOTYT OBbITh BbI3BaHbI B3PhIBAMU MAJIbIX 3apsA0B, & TAKXKE IPYTUMHU
cnocobamu. B mepByro ouepenib, 3TO JOMKHO OBITH CAENAHO 3a CUET CHEra, HaKOMMBILIErocs Ha
BOCTOUHBIX M IOKHBIX CKJIOHAX rop, TaKk Kak CHEr Ha 3THX CKJIOHax ObIcTpo TaeT. TakuM oOpazom
MO’KHO YBEJIMYUTH KOJIMUYECTBO BOJBI, IPOTEKAIOLIEHN Yepe3 PEKH, U KOJIMUECTBO IPYHTOBBIX BoJ. Ha
Aparane, B ryOOKHX AoNMHAX I'eraMcKux rop, JONOJHHUTENbHOE KOJIWYECTBO CHEra YBEIUYHT
BOJIHBIE pecypchl ApapaTcKOro apTe3uaHcKoro dacceiiHa.

[TepekaunBaemas Boja JOJKHA OBITh MCIOJb30BaHA JUIsl MOMOJIHEHUs BOJOXpAHWIMIIA Ha
pekax Benu n Azar. B octanbHOE Bpems [UIsl pallMOHAIBHOIO MCIIOJIb30BaHUS BOJIbI, OCTYHAOIIEH
B ApapaTckylo JI0JIMHY, He0OXOJUMO MOCTPOUTh Hebobliue Bogoxpanuauma (3—3,5 muH M3) u
pemuTh npolaeMy OpOIIEHHUs 3eMeNlb MHOTHX Cell. 32 CUET HAKOIJICHUS! CHEra MOKHO YBEJIUYHTh
cToK Bojibl B 03epo CeBan. U kax bl To11 y Hac B o3epe CeBaH Oy/eT 3amac BOJIbI.

SUMMARY
OPPORTUNITIES TO INCREASE WATER RESOURCES
OF THE REPUBLIC OF ARMENIA
ARAKELYANS. A.
Freshwater resources are essential for any country including for the Republic of Armenia.
According to the geographical zoning, Armenia is located in the semi-desert zone of the subtropical
area. The demand for water is high in the dry field of Ararat and in Vayots Dzor region. But the

38



situation is not good in other regions, too. 62 % of the precipitation on our earth evaporates due to
the arid climate. The rest of the water flows through deep river gorges and irrigated lands remain at
higher levels. And there arises the question: how to increase the water resources of our country in
case of both surface flow and groundwater. Taking into account, that the snow and rain precipitation
in the catchmants og the Arpa-Vorotan rivers, in the high mountainous regions, the amount of
snowfall exceeds the amount of rain fall, it is offered:

- on steep slopes snow accumulates in the canyons with artificially generated snowdrifts. The
accumulations of snow formrd in this way will have a small surface and large thicjness, and will
give the rivers extra water melting for a long time. Artificial avalanches can be caused by small-
charge explosions, as well as in other ways. First of all, this should be done first of all at the expense
of the snow accumulated on the eastern and southern slopes of the mountains, as the snow melts
quickly on those slopes. In this way it is possible to increase the amount of water flowing through
rivers and the amount of groundwater. In Aragats, in the deep valleys of the Geghama mountains,
the additional amount of snow will increase the water resources of the Ararat artesian basin.

In addition to the water transported from the Kechut reservoir from the Arpa-Sevan water
tunnel to Sevan Lake, we will have free water resources by increasing the water of the Arpa River
tributaries. It is suggested to move it to Ararat plain. It is taken into account that the Kechut
reservoir has a much higher absolute height than the Urts mountain range near Zangakatun, the
water can be transported by gravity through the pipeline to the Ararat valley. The transferred water
should be used to provide additional water to the reservoir on the Vedi and Azat rivers. For the rest
of the time, for the rational use of the water transferred to the Ararat Valley, it is necessary to build
small reservoirs (3-3.5 million m3)land to solve the problem of irrigation of the lands of many
villages. Due to the accumulation of snow, it is possible to increase the water flow to Lake Sevan.
And every year we will have extra water in Lake Sevan.

Sujugnnipyuits k kpughmun]nply wohu. ghw. phljiuént, nngking L. Uunf]byjjuin 06.12.2021p.
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YUYEHBIE 3ATIIMCKA APMAHCKOI'O 'OCYJAPCTBEHHOTI'O IIEJATOTMMYECKOI'O
YHUBEPCUTETA NM. X. ABOBSIHA

|
Puwljut ghuimipiniuitp Nel (42) 2022 EcrecTBeHHBIE HayKH

LULVICUDSUSPL NMLULUYNCNRUC LUNULUSHL UPQUYUSCH

SUrUoLUshL WUQUUUE MUTUL ZUU LU ANk U
UUUHEL3UL L. P.
. Upndjuth widwb huyjujut yinwlwuh dutjudupduljub
Hwdwjuwpwi, Shgput ULS 17
E-mail: nerses.samvelyan.70@mail.ru

Fhoqunugnpduwl  hwuwnwluyhl Enuwbwlakph juquulbpuydwl, wnkpupwppnlul ni
wpnynthuwfbn Junwyupdw i gnpéplpwugnid juimpwpmnuyhl wywbuwynpdw i dkpnpupwinipyub
I ulgpnibpakph Ghpwnnidp hwuwpwinippub juynil qupqugdwb Epupfupphlphg L nph
bowhwlnipiniip wpphwlwb F punupuyhl phulugdugplbph nr gpubg dbpdulu dhowguyph nw-
pwdpughll juquulbpydwl whunwipbbpnid: LPungupughll phunklnbudhl dhowjugpnid ki
wpulljugnybu  wpnwhuyun/md dwpnudhl gnpdnbbkph wqpbgnippulb  puguuwlub
hbnlbwmbplkpp: Lunupuyhl phwulujuypbpl n ppubg Jkpdwlw  dhowjuypp  dwpnudhi
bbpgnpénipyul hwinky wnpunjly fungljh  Epfpuwhwdwlupglkp kb, npnbg wwpwdpuyhi
wipnynihwflwn Juguulbpwydul Juliphpbbpp phwunwplynid ki Jphpunwlul
Julmpwbunmghnnipiul Gnp mpnuppul’ jubnowdnuyhl wywludnpliuh  ghunwlwl  hknw-
gnunipiniibbph npnpuinid:

Znpywdmd hpdbun/npyws b ojwbpgowpmnughll  wjwbun/npdwl  dkpnpupwinygeyul
uljgpniphliph [hpundwl hyunwluhupdupnipiniip pugupuyghll dhowjuyph nwpudpughi
Juguulbpuydwl gnpdplpugniu:

Zhdlnupunkp - punuwpughl dhowjuyp, punupuyhl phunbibudhl Ephpuhudwlupgbp,
Juwlppupnuyhl  wjwhu/npnid,  juinrupunwkbinnghwlwi  hkbip, punuph Finjnghwlwi
Lipwljunnigyudp:

Lhpluyugyws E jpdpugpmipinit 09.12.2021p.

Luunppudunughtt wymtwynpdwt dbpnpupwtnipjutt nt thnpdh Jhpwndwdp pw-
nupwjhtt Uhowuwyph mwpwspughtt juquuljbpydwi, tyunwluhtt ogrnuugnpsdwt nu
wpynibwybinn jupwupdwt hhdbwpbinhputph nsdwt jupbnpnipniup pluntd k
hwuwpwljnmpyut Jumbt qupqugdut huwjbguljupghg: LPwnupubtpnid nt  pputg
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Ubpdwfw  vppwduypmd kb wowbpugnygl swhm]  gpubnpynid b gupunth
wpnwhuwjunynid wkutwshl gnpénibiph wqnbgnipput whguilwuih hbnbwbpbbpp: Lw-
nupwjhtt ptwntpiwsh Epypuwhwdwfupgtph nwpwspuyhtt yiwbwynplwt hpduw-
hwpgp Yhpwowlwt jwinywpnughnnpyul tnp moquupymutbphg kY jwbnpoup-
wnuyhl gknnippuihumpluyh mbuwniuthg ghnwljutt htlnwgnunipniiubph nipnyu
puwquyun £ b muh htyyhu ghinwful, wyybu £ gnpstwljwi-fhpunwfut juphnp
tipwhwlnipynti [1,2]:

Lwunowdwnuyhtt yjuwbwynpdwb mbunipjub, dkpnpupwinipjub nt uljqpniupttiph
(gnpshpujuqup) Yhpurdudp punwpuihtt dhpujuyph inwpudpuyhtt yjwbwynpnudp
whwnp £ hhd]h nwpwsdph jutnpupnwtyninghwljubs htuph nt gpu pununpunwpptph
qnypugpuwl, JEpmémpyut b ghwhunndwh Jpu:

Lwunpudnwbynnghwjui htupp nbnbuwybu jnipugdusd nmwpwsputph Eynin-
ghujut juyniunipjutt wunhdwtt nt Jhdwljp wpwgning ptuwnbnbuwljut hnjju-
wuwlgqwd hhupuyht mwppbph ne Byninghwljute Eupuluengjusputph hudwlwpgh E,
npp, Ukp Jupshpny, whup b hwinhuwbw juinpudnuht wiutwynpuwt hpduwljut
opjijnp: Muwnp pwnbjuiwdhte Epypuwhwdwlupgph jubnpwpnughts wjwbwdnpnidp
whwp b uljuly twp b wowy jwippupnwbinnghwlml hkiph panunpunupptph
Jtpnidnipjudp nt quwhwndwdp:

Punupuwihtt dpguuyph  qubnpudpnwtyninghwljuls  htup>  hwujugnipmniop
Jupmgnnulumt  wopuphwgpulumt b ghnkynnghwlut  hhwnwgnunmpmatkpnid,
puswbu twb nwpwspwihlt wjwbwynpuwl, punupuphtniput b phuywhywiwywub
ninpuntubkpmd h hwyn E GYE XX nuph 70-80-wjub pYwlwuubpht: Lwnupuht
Upgu]uyph Eyninghwljute hkph ghnwfut huwjtgulupgt wpwug qupqugnid winugury
q.d. duuphuppngh b AR Onpgndwih  woliunmpinibbibpnud: Npny  hkphtwlubkph
wohiwwnnipinibtbpnud hwinhynd £ twlb «punuph Eyninghwljwb Ebpwljunnigjusp»
tqpnypp  [3,4]: Pwnuph Eyninghwljwt hkupp Jubwy wnwpwdmpnibbph, ubppu-
nupujhtt b dkpdpunupuyhti fuwy wnipuljubph, wyghtph, nkiptwghnt gninhukpp,
Eyninghwljwt wpwhbwnbkph nt dhgwbgpubph, pmdbpuyghti gninhubph, punwpught
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hwnmly wwhywiyny phwljwt nwwpwspubph thnjujwwyyws hwdwlupghp &u, npnig
untnduwt hwdwp hpdp &u Swowymd punwpuyht dhguuyph  juinpudnwtynin-
ghwjwt hbtph phwywlt  puguypunwppbpp (hpnght hdph  bppupubulub
pununphsp, phhkdp, hnqupniuwlwl  swdynypp, gpwgpuljub  gutgp, Yhdwd:
Qpupwbwljul opjuntbpp, gpwjuquiitph wihwdtpd nwpwsputpp b nkhtph dukpp
hundwpynud Eu nnwpwsph jwitnpupinwtlninqujute hkph juplinpugniy puguinpu-
nwppkplt nt - punwpuihtt dhgwyuyph  qubmpwdpinuyht - wjwbwnpdwt - hhduwljut
opjijnlitpp:  Npwbu  punuph jwunpupnwtlyninghwfwb  hkuph  pununpunwpp
nhuwplynud b wl wundwdpwimpuyht - dwunwignipnip’ Jubpkp, Gyknkghtbp,
hniowpdwtukp:

Swpwébph jwnpupnwtyninghwlwt htuph phwijnnghwiwi b juiprwpmnm-
dliwfjupnigjwépuyhl pununphsubpt wpinwugninud & wwpwsph huswbu plwjwtnyud-
nuhb, wjbybu £ unghwpninbuwlub o Eyninghwljw nwppbpb ot npu nbnbuwlwb
nhuwghdp, ptwkyninghwljwut Jpduljt nt wpunwphtt wuunltpp [3,4]: Lwinpwdnw-
Hyninghwlwt htupp npnonid £ phwinbjubiwsh jwinswpnitph hhdbwlwb dnp$nin-
qhwlut gstph m hwinympmibbbpp, gpu juyniinipmip, qqughnwljwh wpdbph nu
qnpéunnpubpp: Lwtnpudnwtlninghului htuph ptwljut pugunpunwupptph qquh
hrwppnwsnipiniup Yuynid £ rnwpwsph wipwpbiyuwun gquydwbtbph dwuhte

Punuph  (winpudnwbynnghwljwh  hpupt ki hwinhuwbnd  phwljwh
Juiwymwuin wwpwsptpp, npnip b jubjunpnpmd & pwnupughtt - dhgwijuyph
Eyninghwljui Jhdwlj i ginughunwlui puljunudp: Ophtiuy, juuy Fyndhgwigpubkpp
L gpuwig Jhwinpny quupudpnutlninghujutn hwugnygutpp wwywhnymd Gu
punwpwjhtt wwpudph jwbnpwdpinuyhtt hnphwsph juymbmpeinitp b juwnwpnd B
Upgufuypwuintins, pniptipuyhli, nputuynpuwdhgpughnt, nwpwsph phunpuwytpw-
jwtqunn gbnbyninghwljutt wwppbph gnpéwnnypubp: Lwunupuyhtt phwnbjutwsht
ginhwdwlwpgbph Eynnghwljut hkwnwgnuumipniuttpp gnyg ko wyk), np gpubgnid
finthnfugnud Bb winpwhnbkph huwnympmbtbpp wy pynud Juubquinp phulub

gnpoépupwgutph  nignnipniut nt htnbkuhynipniip: Qwbwy Eyndhowugputpp
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punupujhtt jwinpupnnid jupnn kb hpwubwghl) wwinbbpught bt jupquinpnn
qnpdwnnypllp:

Uthpwdtdn t ujunk], np jutnpupnutyninghufjut hkuph wwpptpp jupng ko
Juinwply hyybu juuyulgnn, wyiytu b inwpubguinnn gnpswenype: Npwbu wjnuhuht
jupny Gu Swough] punuph (wingpubnwtynnghulub hbph gduyhl wwppkpp
pmpbpuyht  gnunplibpp, Swowgnunpubph U whnwpugh quiqustbph  hwindwh
nbnuiwubpp, husybu twh punupuyhtt hunnly ywhwwinng nwpwsplbpp: Niunh,
Glukin]  pwnwpwihlt  plwnbjubwsht  Epypuhwdwlwupgiph  wywbudnpdwl o
twhiwgdiwh  (winpudnutynnghwwt  hwbgulupghg Yuplnp b hwpgh  webly
punwpwjhtt jubwy quiqusttph b gputp dhwging Eynihgwigpttph wnljuym pyniup,
wyn Eynopjkljintitph nknwpwppunidp, hudwywinwuprwinipyniip wy) wwppbph ht:

Lwlinpwdnutyninghwljwl htuph pununpuwnwpptph fyninghujub gnpswnenijpp
Eqpuithwlymud £ punupuyhte ppunbjubwsht dhowjuyph wwhuyjwdwdp: Ujn wentdng,
pliwgbniubpp wpwbdtwgimd b punwuph phwkimnghwlmt hképp npubu punippub
hunml] wwhwwinny wwpwspiiph wdpnnempmnit b phnwpyod & wyt npybu
punwpwjhtt phwwnbkpliwsht dhgwwjph jnipopphliwy  phwlwlt wwpwdp: Fumpjub
hwinnl]  wwhywinjny  wwpwsputpp  juwnwpnud - b punupwihtt - dhgu]uyph
Jjwtnpwdnughtt b jEluwpwbwjut puquuquinipjutt yuhywidwt gnpswnnyype: vhun
jmpugjus mppndhgwdwipnid ny dhwjt pimpjut hwwnntly wuhwwinjny, wyle pojnp
phwlwt mwupwspubpp whwp E dvhwgws 1huku Eyninghwljwt hkupht:

Cunminjws £ nwppbpl) jwinpupnuyhtt ygiwbunfnpuwb dh pubh wwpwspuh
dujuppujutp b mgpnipnibbbp: Ujuwbu, jwbuppudunughtt yjuwbwynpdwi
gnpdhpufuqup hhpwenudp, jupws wyiwbwynpdwt Eipuljw nwpwsph qpungpud
dwybtptuhg,  ppujutugnud - hudwguinwuwt - dwuginuph - pupinkqugpujut
hpuptph Ypw b dbpnyuybu Bupunpmu £ htnbyuy dwljwpnulubpp (5] jwiprubuuypi
Spughp wdpnne tplph nwpwsph hwdwp (Uhish 1:200000), spowiuluyghi (1:200000 —
1:50000) b juwbpowpmughl wymbhkp (1:50000 — 1:25000) Ynulpkn nupuswppowilibph
hudwp b Jwhws wywhakp  Ynupkn phwluduypbph  hwdwp  (1:25000-1:5000):
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Lubnpywdnuhl wjmbunpiwh juinbbpht hudwdwyt' nwpuspught jnipupwisnip
Jtppt dwfupnuly ppgwtwluhtt huupwpnine b hwtnhuwtnid nwwpwspwihtt wykh
gusp  Udwlupnulnud  phoquugnpsiwl  wwbwynpiwh  hudwp:  Ruoguugnpéiwi
wwpwdpughl,  wyy  pynd punqupuwyht Uhgwjwyph  Jwinpwdnubynnghwljwh
yutwynpiwl, jutnupnudupnupuytnuljut twpjwgsdut unnpuljupgnipynial
nt thnjujuyulgjusnipntip ninkuwlub gnpsmbbknipjut jupwjupdub oupnhilug
hpupl Eu npw uquuljtpydwt nwppkp dwuppuubpoud:

Opptwy, Zwjuwunwth Zubpuybnnpjui nupuspuiht dwiuppulnd phunbiu-
twsht dhgujuwyph  tywinwfuyhti oguugnpsiwt ni jurwjuplwl jwngudinugh
Spugph opowbmubpmu whwnp £ dpwlkl phoginugnpsuwi nt phuyuhuywin pjub
hhutun]npyws ujukdwilp b Spugpughls hhdbwgpnypitp: Stinbuwlub qopsniibntpyub
Jutnpupnutynnghufut yiubwnplw gnpsupn puyht thwynpt wyju dwljwpnulnid
hudwpynud - & hghjuwppwphwgpuijuls nu unghwy  nbnbuwlwl  ppgwllitpp,
Jutnpwdnughti YEpplpwug gninhkpp:

Lwlnpwdnuyht yiwbwnpdw b twjpwgsiut nwpuswypgwtiwghtt dwljwpnyw-
Ynud qutnpwdpinuyht yiwbwynpiwb gnpswenipughtt vhwynpubp jupnng o hwbnhuw-
twy Jupswljub dwpqtpp: Uju dwfuppulhg ujuws juinpupnught wjwbwdnpoudp,
htswtu btwb yWyuuwynpyny mbntuwjub opkjnnttph dwusnwpttpt nt hwdwwywwnwu-
juwt Uhgnguemultpp Jupnn kb Ynqutnpnoyl) b hkifk] wwpusph pwimyudnw-
Eyninghwfutt htuph pu:

Stnuyht nwpwdpuyht dwljwpnulnid jwinpwdnughtt wjubwnpiwb hhdtwljwl
gnpdwnnipwihtt dhunputp yhwp L hwdwpl) ptwljuduypuyhtt ptunbubiusht hwdw-
thplbpp punupuyht b gmnujub hwdwybiptbpp: Ve dwfuppuymd wigiugyod b
puwfuuypph, wpynibwpbpufut jEinpnbtph b hwnnd) ywhywignn inwpusp-
utiph (unpudnudupnupuyinulub Jepudpulynud b wjobu]npiwub Spugptph hped-
twnpnud, punuph ptwllh b wpynibwpkpuwt opgwtttph dwiipudwub wjwbun-
poud, Upwlpynud B hnquohtwpwpulwi spugpbp b twhiugstp, npnip wpnwgnpynud b
julmpmunughl W Gwhws wpubbkpod Yuiws wjmh opewtwlibpod dywlond b
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ptwuduyptkph Ykuwpnuh, dhypnoppwiitiph b wpynitwpbpuljut  wwpwspubph,
punupuwjhtt b wpjupdwbught gpnuwyghubph hwdwhpubph, nkjptwghnt wyqbkwynipuly-
ubph nt hwwunnly wwhwwiynny gnunhubph juquulbpydwi nt jupniguyuwndwh
twpiwgdtin:

Quunid  Lup, np punupuihtt dhpwuwyph (wunpudbunughtt wywbwynpdwb
wnwpwspwiht opjiljnttp L hwunhuwbnud.

o wpynibwpkpuluib b wy wpununpuljut hwdwjhpubpt hpktg Eupwljunnigdusdp-
utpny,

e puwlbih, hwuwpwjwlub, wpunwppujut b  pEipbwghnt  Wywbwlnipjut
dnruyghniw-ywbwynpdw gninpukpp,

e unghwjwlwl, wpwbuynpuwhtt b Swpnwpuybnwlub  opjkjnubkpt n
junniguyundwt nuppph hwdwhpp,

e pwnupught Uhgwuyph  gnpdwonmipught  gnnhlbpp  plwllh  opewlikp,
dhipnopowtttp b wy puwlbh wwpwspubp, pwnupujhtt b opowbuwght
wbwlnmpjut hwuwpwlwluwi jEunpnuubkp, nkjpughnt gnunhubp b opjiljunubkp
(qupubkqubkp, wyghubp, qpnuwjghubp, wnipwlubph, hwwunnll] wwhwywiynn
ptwjut b ppuyundwljut hwdwhpukp),

e unghwjulwb tywhwlnipjut opklpnukpp  punqupwohtiwlwb, unghwpulu,
uwhnnwpwhhghkuhly, Eyninghwljubt b wy) swhwthpubiph hwdwyuwwnwupwing
ppwlwt, wenpouwyuwhwlub, dywlnipuyhtt hwunwwnnipniubp, unghwjwlju
wywhnynipjul, wnlnph b jugunujhtt vyuuwpldwt juenygubtp, wdwnwin-
gujhtt junniguyuwndwl gnunhubkp, punupudtpd hnnudwubp, wpnugpuljut
wnwpuépukp,

e plughwlnip oquugnpsuwb nwpuspibpp hwuwpuluwlwb fuphnp bowbulnd-
prult  opjlnukp  opuwjwquuibkph  Ukpdunhiyu  wnwpuspubp, wyqhubph,
wlwnwntbph, uwwnpuuwhtt b wyp  phpbkwghnt  wpnnowpwbwghtt oo
phtwywhywbwlut opjkjwnubph, punipjutt  hnpwpdwuubph, dpwlnipught
opjijunutph  wwpwépukp, hywhu bwb  wbhpwdbyn  Lwbwwyuphwght
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uemguuyuundwl  nwy  qntjnn,  hknpnnbwght,  wpwbugnpuowhtt b wy

unghwjuljutt lpwtwynipyub opjkljnntitph, gninhikph b nknudwubph dhel fuwt

wwwhnynn nwpusplibp.

* pumpjul hwinniy) wwhwywinny wwpwspubkpp:

Punupwihtt dhgwjwjph nwpwspughtt juquutpydwl wewdl) wpwgwnbd
nunnipjnittitphg ko Eyninghwwytu hpdtwnpdus b wppupugfws punwpuphtn pjut
wubwynpoudh ot bwwgsnudp: Lunupuohtimpiut  dudwiwfulhg  twwgskph
Eyninqugnidp hpdtgnud k dniughnimy gnnhwynpdwtt mbkumpjut pw, nph Enipiniin
punwpuwjhtt junnygutph thnjunuuunpjudnmpui b wpynmbwpbpulub, pbwlbh,
Ynunitwg, wpwiuynpuughtt bt wy pniblyghntiwy gninpubph  nwpwspught uwbph
oypnhlwpugnuis  E,  wnwpwspught  $miblghntug-jupmgluspuihtt  Ukpnnubpny]
wippnuyngbtt  Swipwpbnijwénipjut  Jupquynpnudp: Lwinppudnwbninghwljut
Ununtguwdp punupuyht jwinpudnp pniljghniiwy gninpunnplwt dudwul npnphy tu
Hynhwiwinbnbhnpjui b Hynplbpugdwl suhwihoibpp, nwpusplbiph oguugnpsiwi
Fynnghwljut withwiwinbnkih Aikphg untuwhnudp:

Lunupwihtt vhgwjwjph gnpswpnipughtt gnunpunplwb gnpspupugnud whnp &
hwoyh wnudtt htnbju) jwunrubnwwrhwuphwgpuljut gnpénukpn.

¢ nhhEdh wnwudtwhwnlnipniuutph (Jwlbkpinyph dbwpwbwlub, pupdpusw-
thufub, dbwswhwluwt  wowbdbwhwnympmbtbpp) U priuwswsynyph
wqnbgnipnip  pwnupuyhtt dhgwyuyph  fwpwquypuyhl, - ghpduwght,  gpuwyh
nkdhuh Ypu.

o gpulwnwljwpuplub  phuljub  wypmptbph  pwbwlulijut b npululwb
hwinfuhputpp (wltpinipught b gpoiinwghe opbiph Swjup, npuitg npuy no
puifuywjunt pynilp).

* dhgpjuuppuphugpujut  jhpoghtundhl b Epjpupwbuljut - ginghtudhl
gnpoépupwgubtph htnbkbuhynipinibp:
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Cun npnud, pwnupuwihtt  Jhowduyph (wuppudbnuwhtt  wwiwynpdwtt

punupuwohtiwlut twpwgstph Eyninqugdw gnpsptipugnid wnwewplynid kup hwoih

wntk) hbnljw) hpnnnipniutbpp.

Linuwjht ptwwnwpwspnid jupntly Bt wpunwhwyndws okpdwunhdwuwght b
jwunowdwnuwght hukpuhwubpp: QUnwtp, wotwip b quptwip onp uwnt L,
houtiny gnquynpnipjniuibph U hnghwnubph hwnwlp, wpwewugunid k uwnp
onuyhti  hnuwlpubph (fwgnid  junspinnunkny  Uplnmnpuh  nbqughb
opowiunnipjuit nt wpnnitbwpbpuljut puthntutphg hipptwdwppdwiip:
Lwdnig b djut hnrnwlndutphg yuonwywtdbnt hwdwp punupuohttmju
Junnygubpp yuwbwynpynid E wnbnupwppul] hnpuwhwljuwpwl] (Enptwjwb-
otphl:

Lunupuyhtt dhpuuyph wkutwsht wpptpp gpuyght opjkljunbph kpluwyupng
nknupwpbhu’ jupgws, ophtiwly, ghnuhm]pnikph dhwpuwbwlub b ghnbkph
opwpwbwljuwl wnwbdtwhwwnlnipniiutphg, wthpwdton E wnwbdbwgub)

opuywwnuyui gninhubp:

Udiphnthbny uplih £ kqpuibwtgl), np punwpuyhtt dhgwdwjph nwpwspuyh

Juquultpuynudp hhdtgnud E Eynjnghwuybu widunutg dhpwduyp unbinstint gnpstwlju

pujiiph ni wnwowplmpmnitikph wdthnth  spuwqpbph  (winpwdnught b Gubuy
wwuubnph htuph ypu: Lunupuwghtt dhowduyph tyuwwnwljughtt juquuljbpydwt, juynia

qupguguul, wpynitwybn ogurnugnpddwt, ywuwhywtdwi b junwjupdwb btwpwgstph

Uowjuwtt hhupnid whwp ppdtt jwunprudbunwhtt yuwbwynpdw ulgqpnitptibpt nu

Ubpnpupwtwljut dUninkgnidubpn:

1.

GUTuULNbE31hL

Iinkgut U. 9. wswunpubu U. d. Linbwhlt juinppudnubph juinrudnwghe
wjwbtwynpdwb uljgpnipubpp, Gplhwl, 2018,

CamBensn H. M. Mypagar 10. A. K mpobieme TeppUTOpHATBHOrO IUIAHUPOBAHUA
TOPOJICKUX IIPUPOJHO-TEXHOT€HHBIX CHCTEM M IpaKTHYeCKue 33Jadyd JIaHIuradTHOM

reoypbanuctuky, «CoBpeMeHHOe IaHAUIA(PTHO-IKOJIOTUYECKOEe COCTOSHUE U IIPOOJIeMEI
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ONTHUMHU3ALUU TPUPOAHOI cpeasl peruoHos», XIII MexzaynapogHas aHAmadTHAL
koH(pepen1ug, Boporexckuii rocysapcTBeHHbIi yHUBepcureT, 2018 r. B9 117-119,

3. Cawmpensun H. Y. Mypazgsau IO. A. 'esopraan /I. JI. JlanaumadpTHO-3KOIOTHYECKUN aHATU3 U
OIleHKA BO37IeHiCTBUA AHTPOIIOTeHHBIX (DAaKTOPOB HA JIaHAUIA(PTHYIO Cpefy TOPOACKUX
TEeXHOTeHHBIX cucreM, JlaHnmadTHble M3MepeHHSA YCTOHYMBOIO Ppa3BUTHA: Mar. Mex[.
koH(pepennuu, Toumucu, U3g-so TI'Y, 2017, c. 372-376,

4. Kaszakos JI. K. ,,JlangmacdroBeseHre ¢ OCHOBaMH JaHapTHOTO IIaHUPOBaHuA , MOCKBa,
Wzpatenbckuii ueHTp ,,Axagemus” 2007, 336 c.

5. Kon6osckuii E. IO. Jlanpmadraoe miranuposanue, Mocksa, 2008, 336 c.

PE3IOME
JIAHJIITA®THOE IJIAHUPOBAHUE B CUCTEME TEPPUTOPUAJIBHOM
OPTAHU3AIIMN T'OPOJICKOM CPEJIBI
CAMBEJIFIH H. K.

ITpobremMa TeppUTOPHAIBHOTO IIITAHUPOBAHUA TOPOACKUX IIPUPOSHO-TEXHOTEHHBIX
cHuCTeM ABJIAETCS 0C000i 06IaCThI0 HayYHBIX HCClIenoBaHui. Heob6xomuMoCTh peanusanuu Ha
IpaKTUKe [PUHIUIIOB ¥ METOZOB JAHAWA(GTHOrO IUIAHHWPOBAHMS  PAaI[MOHATIHHOTO
IPUPOJOINOIB30BaHUA  CIOCOOCTBYeT IIOSBJIE€HUIO HOBBIX IPUKJIAJHBIX  HAIpaBIeHUI
KOMILIEKCHOTO HCCJIeZIOBAaHUS B3aUMOOTHOUIEHUH obiecTBa u reorpaduyeckoit cpexst. OgHum
M3 TaKUX HAyYHO-KOHCTPYKTUBHBIX HAallpaBIeHU O/DKHA CTATh JTaHAAdTHAsS re0ypOaHUCTIKA
—  UHTerpaJbHas  HAy4YHO-TIPUKJIAmHas  reorpaduyeckas  [JUCIUIIIMHA,  M3ydalolas
TepPUTOpUAIbHbIE  3aKOHOMEPHOCTH  pa3MellleHus U JIaHAMAPTHO-IKOJIOTUIECKOTO
IIJIaHWPOBAHHNA TOPOACKHUX IIPUPOAHO-TEXHOT€HHBIX I'€OCHCTEM.

B cTtatpe BhIABIEHBI U O6OCHOBaHBI CHUCTEMHBIE IIOAXOAbI IIPMMEHEHNI METOAOJIOTNHN U
IPUHIUIOB JIAHAUA(QTHOTO IUIAHWPOBAHUA B TEPPUTOPUAIBHON OpraHMU3AIUU TOPOJCKOI
CpeJibL.

KiioueBsie cnoBa — ropoackas cpeza, ypOOTeXHOTEHHbBlE CUCTEMBI, JaHZmApTHOEe
ITAaHUPOBaHUe, JIAHAUIA(PTHO-DKOJIOTMYECKUH KapKac, 9KOJIOorudeckas HHPPaCTPyKTypa

TOPOJCKOM CpeJBbl.

SUMMARY
LANDSCAPE PLANNING IN THE TERRITORIAL SYSTEM OF
URBAN ENVIRONMENT ORGANIZATIONS
SAMVELYAN N.I.
The need to put the principles of effective nature use into practice is one of the
important preconditions for the normalization of relations between the society and the

geographical environment. It is especially important in the organization and efficient allocation
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of targeted nature use forms in accordance with the production-ecological capacity of natural
man-made complexes. Residential landscapes, particularly urban areas and their surrounding
environment, are particularly unstable to man-made impacts. This is where the undesirable
effects of man-made factors are most pronounced.

Spatial planning of the urban environment using the theory, methodology and principles
(tools) of landscape planning should be based on the inventory, analysis and evaluation of the
landscape-ecological basis of the area and its elements.

Landscape-ecological (or ecological) basis is a system of interconnected natural elements and
ecological infrastructures that reflect the degree and ecological stability of economically
developed areas, which, in our opinion, will be the main object of landscape planning.

Therefore, land-based planning of man-made terrestrial systems should begin with the
analysis and evaluation of landscape-ecological elements.

Urban settlements and their environs are the most vulnerable to man-made natural
geospatial systems, the problems of their effective spatial organization are within the framework
of scientific research in the new field of applied landscape science, landscape geo-urbanism. In
this sense, landscape planning is valued as a reliable means of spatial planning.

Landscape planning spatial objects of urban environment are:

+ industrial b other production complexes with their infrastructures.

+ residential, public, production-functional-recreational planning zones.

* social, transport-architectural objects and the complex of construction elements;

+ functional zoning zones of the urban environment - residential micro-districts . other
residential zones, public centers of urban-regional significance, industrial recreation zones L
objects (gardens, parks, specially protected natural-natural complexes).

* objects of social significance,

+ common use areas - objects of public importance: coastal areas of swimming pools, parks,
forests, sports and other recreational resort and environmental objects, natural monuments,
cultural objects, as well as necessary road under construction, pedestrian,

- specially protected areas of nature.

Spatial planning of the urban environment should be based on a summary of green plans,
practical proposals for creating environmentally sound, sustainable, aesthetically pleasing
environment. Landscape planning principles and concepts should be the basis of effective urban
management, sustainable development, targeted use, conservation, and optimal management

projects.

Sujugpnipjub k bpughiun]nply’ wgju. ghw. phljiwsnt, nnghin
4. Ujkpuwiywip 20.12.2021p.
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.ULNYSULE ULYUL 2U8UUUYUL MESUYUL UULYUJULFUUUL
2UUULUUCULE @PSUYUL SBNBUUaR
YUYEHBIE 3ATIIMCKA APMAHCKOI'O 'OCYJAPCTBEHHOTI'O IIEJATOTMMYECKOI'O
YHUBEPCUTETA NM. X. ABOBSIHA

|
Puwljut ghuimipiniuitp Nel (42) 2022 EcrecTBeHHBIE HayKH

ALUYUHUS G SENULUCIVUUL B9 FLUEREBUL CULFLULEUSP

UChUrzuaruuuy Zzbuuizursert s hh SUMUOUCMRULNRT
Ujtpuwiywh U.£.
Eplhwth whnwljut hwdwjuwpwi, U. Uwindjjub 1

Znpywdp  Wppyws b Zuywuwnmwiah  Umnibhph  dwpgh  Ubpphh  wupwduopowih
phuujuypbph  nbpwpuppilwl o phwlsnippul pwupdplpugh wnpwbdinuhunnlnipnibbbph
[pruwpwbdwbi n gpubg dhunnidibph phunwpldwap: Znpjuénid wupqupwin/nid Ea Ukgpph

nwpwdwopowlh phwljuuypkph  wkpupusfudwlb, pywd  phwlujugpbph  wnwewgdub
wwwndwnbbph, phulsnypjul pupdh thnihnpinipinibabph wnwbdbwhunnlnienibabpp:
Zhllnupwnkp —j Enbuyhl, vwhdwinudbpd phwludugplbp, plualsnippul pupd, phalisnipiui

Jnnipnil, jpyws phuluwuyplp, phwluduyplbph gnunpun/npnid:
Utp opkpmid hwwnfuwbu fupuwn Jupbnpynid b vwhdwbuwdbpd nnupuduppowbbbph

phwuuypbph b phwlsnippui pbnphpbkpp, pwbgh ppuwip whdhowlwi Juplnpnipnii ni
bowhwlnipinil nibkl Ephph qupquglwi hupgkpnid:
Vkplupugiué F pindpugpnipini i 26.11.2021p.

2020 p. hnituduph 1-h gpoipjudp Ubknphh nupwswoppwinid ptwljynid £ 10535
dwpny [1]: Swpwdwppowth phwlsmpjut phjp tkpljujnidu juqunud £ 22 puwljynipyab
0,3%-p, hulj Umntihph dwpgh unn 7 %-p: Phwlsmpyubt dhohtt funnipymibp 1Pt Jpu
Jugunud £ Unn 15-16 dwpn: Unljw phwlunjuypbph phyp 15 E npniighg 2-p puqupbbp
(Uqupwy b Ubnph), huy dbwgus 13-p° gymintp: Ywb twb 20-py quph phpugpmd
wunpfwbwpwp |pjws phwlujuyptp: dpubghg G Twbpp, Yubpp, Uwibp, Uplhpp,
Uihtqp, Unqgpp, Udpwpupp, Gwnuihpp, Thépguqp, Btjp, Onup, Utwpnil, Eptwdnpp
U ®holugp [2): Mwwn&wnp goinkpnid weljw unghwp-ninbuwlwb nt dywljnpughi
uinhputph ny pujupup Jhdwli £l nwpuwswppouith wunhduuljut wppntbwpbpu-

Yuiugnudp, npp wyy gyuintph ptwfhsubpht dqtg nhuh punwpbbp:
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Zupl L uuunby,

np  Umnibhph dwpgh 127 gmnuquliwt b 7 pwnupujhb
puwuyuypbphg 15-p quinud Et Uknphh mwpwéswopowtnid b mbnupwopijus

dwljipnyph wwppbp pbpnipnitubph b pwpdpwswthwlwbt wmwppip thobph Jpw

Qpubp pungpymd ki dkpdwpupuyul hnfuughlt gninhll’ wunhwbwpup tjwughing
hwpwyhg ntuh hyjntuhu ninnnipudp (UY.1)

uly. 1
TP
N
e -~ ___\\\ S ~. S
¢ % o1 Smown (103} A
! Rt Szt .I
{ T e Nailhép (117) ] (5'()
] S0 S <
‘.\ % e ' /‘z‘)
:_, \M\‘\.\--—.‘ o
= / /-"' X 5 N 0
S S 15 i NN T A
Z ? \J_ ) @Fhl 53) \\, N .: e Sy p)
3 i II '\ Tu pmn 3) (M 2rm &7
e \ Y I N e
= ’\‘{tunnmqmn 30 ‘{mpxpuu]'mnpil'i& ; L : S 7
anLytdlhu uaﬂ;:: H -
b oo N L
f\ T—Imp{m 341\ [dd.\hp 235} H]Uhht‘\l’lpl 241) %%
?:, \\“\\ 7 2 ]S \E LT'hr}ph 448“‘1-’/ 1 i \_ 4 \?4
q‘hl 1<.Ln.uh N /c"_ = —

Ulhwp 1 Uknphh viupuswgpewth phuljuduypbph pupunkqp

plelsmprut pUkpm] U gnnhwdnpdundp

Zhdp pupmitbing  wwpwdwopowth  ptwlwduypbkph  pupdpuswthuljut b
duljiptinyph dblwswhwljuwit wpwbiduwhwwnlnipniutbpp, hyybu twb ninbkuuljut

dwuttwghnwugdwt  Jbppiypug  gnunhwlwt  thnthnjunipnibtbpp

Juwnwpk;  Gup
nwpwswopowith 15 phwljujuypbph pdpwynpnid
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w/ Ubkpdwpwpuyul hnduughtt Ut bwhiugbebught qnunplkph  phwluduyplp
Uqupul, Ywpdbwb, Uknph, Updubp, Lkhywq, CJwuhdnp, ULntwdnp (600-1000 |
pupdpnipnil).

p/ Uhohti pupdpnipjut (Entwjht gnuint ptwljuduypbp - 1000 d-hg dhtsh 1700
puws  pwpdpmpmnititptt tu, npnbn quuynd Bu dwpnuthdnp, Ydwhpwdup,
Gninkduhu, Uniphu, Bulnin b Uyghdnp puwjuduyptpp.

q/ pupap Entught gnunm pwljuduypbp (1700 ~hg dhish 2000 d) Th&p b Swownntb:

SYjujutiph hhdwt Jpu juquus wnnruwlp [3] yquuntpugnid £ wwjhu Uknphh
nwpwswopowh putwluwyuyptph puwojudwtt b gputg pwdwpdwl pwpdpnipniutbtph
Ytpwpbkpjwy, pun nph B odbp Yondhg Yunwpdly Eoptwuduyptph - odpadnpood
gnunhuynpdwt uljqpniipny (nku LY. 1 b wnyniuwl 1.):

Unyniiuwl 1

Utnppp nwpwswppgwih phwljwjuyptph judpudnpoudp

Puwjuuyptp Cuwn Pwipanpnipiniup ényp Puwjuuyptph puohudwtn
gunpbph | dwlwpnuljhg, punijpp
1.Utnph I 620 uwhdwtwdbpd
2.Ugqupul I 660 uwhdwbwdbpd
3.UJulip I 670 uwhdwtwdbpd
4. Gnintduhu II 1400 uwhdwbwdbpd
5.LthJugq I 900 uwhdwbwdbpd
6.Lh&p II1 1780 (Entuyht vwhdwtwdbpd
7.9upglhwt I 920 uwhdwtiwdbpd
8.Uniphu II 1365 uwhdwtwdbpd
9.Untiwdnp I 650 uwhdwtiwdbpd
10.CJwtihdnp I 640 uwhdwbwdbpd
11.dwhpudup II 1380 uwhdwtiwdbpd
12.Swpwnni 111 1950 (Enttuyht vwhdwtwdbpd
13. 9wpnuithdnp II 1050 uwhdwtiwdbpd
14.uln1n II 1200 uwhdwbwdbpd
15.Ujqkdnp II 1665 uwhdwtwdbpd

Ljwwnbkih E np Ubnphh wwpwbwopowinid puwluduypbpp Jupnigjus L

nbnupuwojujus L ghwnbph b wypmiputph  hwpbwbnipjudp, hojunn  pwdhutph
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nipnnipjult  hwyundwdp, husywbu twh puqUuuuonyubuljut  wwywhnynipjub
tjuwnwnnidubpny:

Utnphh wwpwoéwopowtnmid  phwljwduyptph wmbnupwoppdwt b phwlsnipjut
owipdplupwugh hhdtwhwpgtpp unghwj-nutnbuwwyuphwgpuljut 61
nuqUupunupuljutt wnwbdwhwwnnill YJwpbnpnipmnit bk Ltinuwhwupuwyht
wpynibwpbpnipjutt qupqugdwut  htwn thnthnjudkg twb ptwlsnipjut jupnigwspp:
Swpbgnwph wybkjuguy punupuyhtt phwlsnipjut phyp: Lkipljuynidu 10,5 hq. dwpnnig
Unnn 8,6 hq. puwlynud bt Uqupul b Utnph pwnuptbpnud: Mippuwtthqugdwt
dwluwuppulp pauljuthtt pupdp k: Swppkp hinhtwlubkph [4,5,3,1] b Jhdujugpuljut
nfjujubph  JEpnismipyut hhdwl Jpu Uknphh  wwpwswopowimd  dkp  Ynnuhg
juquwé wnniuwlp (wpmnruwy 2.) npny wuwnlbpugnid £ wnwjhu Jkpohtt hhunt
wnwphubpht ptwlsnipjut pupdpupwugh thnthnpjumpnitutph Jepupbpuy:

Unniuwy 2
Utnphh nupwéwopowh puwlsnipjub pupdu pun ptwluduypbph

Puwluuyptp Puwlsnipyut phyp

1968 1988 1999 2020
1.ULnph 4037 4900 5600 4487
2.Uqupul 2786 4800 5100 4122
3.UJwulp 843 555 376 255
4.9mytduhu 233 52 98 35
5.LthJwq 932 845 604 556
6.Lhép 532 388 205 117
7.9upglhwt 525 374 373 218
8.Uniphu 296 137 113 34
9. Unlwdnn 1197 1158 118 128
10.CJwuhanp 763 544 370 241
11.Jwhpudup 210 78 70 30
12.Swpwninte 375 254 190 103
13. Jwprpuihdnp 522 357 201 156
14.@uynun 222 85 70 53
15.Ujqkdnp - 29 15 0
Cunwdkup 13473 14556 13502 10535
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Uljubpl &, np phwlsnipyut pighwinp phip nupusuopowinud 1968 plwljwithg
upiish 2020p. tjwuqhy k unwn 3000 dupyny: Ljwquwi dhnnidubpp uuiby ku 1988 p, husp
Qupbih £ puguinpl] hywbu pwquupunupwlub, wjiygbu b unghw-nbntuwlub
hpudhdwlh  Yupny  (oginfunipymbttpny:  Lwnupught bpyme  phwluduwypkpp
Uqupuyp b Ubnpht, b hwphy gmintphg bywsttph’ nbkl phwlsmpyut plupubwlh
phytn nunwinng, puyg dhtngt dwdwbwl Juymb wwhwwing Jh&wl: Unybp sh
Juptih wul] nwpwswppewth gminujut ptwuyjuyptph ptwlsmpjut pupwiwyh
dwuht, npunbn Wuqiut dhundibph wibuent ki Posybu bpimd b wgniuwlhg
qpbipt hup wiqud tjuqby £ Untwdnph, tptp wiqud Upjwiph, snpu wiqud Th&ph,
Yhuny sunh Ywpghwbh, hul whqud Umphup, bpkp wiqud Glwlhdnph, pp wiqud
Jwhpwywph, wbjh pwl tpkp wiquu Gwpnuthdnph pwfsnipnitp: Mundwnubpp
nwppbp o b webgynd - ko bwjinpn quph 90-wjub pp. ulqph hw-wnppipwbuljut
uwhdwbughtt  pwjuntdubph, 199294 pp  wwuwubkpuquuiuwt  hpughdwlh,
dnqnijppugpuijmt - dquwdwdh, tnp  nbnbuwlut  jugmpwdlh U onuyuljub
hwpwpbpnipniubtph  Alwnpiwt hbwn:  Fulwb  wqnbgmpmt  mubkguy] — twb
gnpdwqpympjutt wép, npp wwjdwbwynpjws  tp Uqupulh  wnbdwdnihppiiugh
Yndphtwnh swhwgnpddwt dwdwtwljuynp npunuptgdudp:

Utnpph  wwpwéswppgwih  phwfuduypph  wknupwppiut b phwlynipjul
owpdplipugh  hhdtwhwpgbph  Jkpoidmpput wpynibpnid  wwpq b puobnud, np
nwpudpubph  hwdwywth  qupquguwt juinhptpp niskjhu hwpl b wowbdtuwlh
niownpnipnit pupdut] hwnjuytu nuquujupulub Uks tywtwlnipjudp odngdws wyu
nwpuswypgwih phwlsmpjut unghw-inbnbuwlwb  uunhptbpht,  phwljuduyptph
Juenguyundwl, wilpugdwl, |pjws  phwlwudwipph  Jipufwiqdub spugpbph
hpwlwtwgdwup: Ujuntn ppwjuduyptph mknupwopidwt wnutduwhwnlnipniutpny
wuydwbwynpywsd hwpl E ppwit] hwnjuybu vwuhdwbwdbtpd gniquljut ptwlsnipjut

wé&p Yhpwnkiny] wpunnumpynibbbph juyt hwdwwupg  Gnpp phqubuh, Yppnipjul,
pdoynipjul, Upwilnyph, nniphquh b nuquuljub gnpsh nnpunkpnud:

54



Zwoyh wnubiny Utnphh wwpwéwoppwth phwluduptph wnbknupwohidwt
phwwouwphwgpujul, unghw-nunbuww ppwphwgpuljui, nuqUujupuljui
wnwpdtwhwnlnipniubpp, ptwlsnipyub sowpdpiipugh Jhunwpyu nmwpwswdudwbw-
Jught  thnthnjunmpmiubtipp b Jhdwjugpuljut wfjujubph hwdwlnpdwih
Jhpmdnipymibp hwply kup hwdwpmd junwpt) dh pwtth ghuwplnud.

w/ hwpbwt Ppwiuh Pujwdwlwb hwipwybnnipjut hbn wpuqugul] wqun
nunbuwlub gninnt gnpswpljdwb gnpépupwgp, npp pupbbywun wuwjdwbtkp junknsh
nwpwswopowth pwlsnipjut qpunyusdnipjut punhpubph nsdwt wnnidny,

p/ «muhu-hwupuwy»  dhowqquyhtt  wywundwypninnt  Junnignidp,  nph
uljgpiwhwnwstt wbgubnt E Utnphh wwpwdwopowh ptwluduypbpny, buwbku
Jlupwth npwtg winbuwjut qupqugdubt nt phwlsnipjut  pupklbgnipyut
pupbjuydwinp,

¢/ Utnphh wwpwbdwopowh phwjuduypbpnid wniw puquuphy phwluit b
yuwndwdwupunwpuybnwlub hupuwwnhy hnipwpdwtutph wpynitbwytn
ubpgpuyynudp dhpwqquyhtt qpnuwoponipjut ninpunn bu  Jlupwih puwlsmpuiu b
plwljuduypbph pupklignipyuip hhup hwinhuwbwny twl PuqUuuyusnyuiwlui
n|npunh fuughpubph (nsdwt hwdwnp:

G(U4YULNPESNPL
1. 2z Jdwpgbpp b Gphwb punupp pdtpny (hdwjugpuljut dnnnuésn), . 2020 p.
2. Udbkwnphuywtb v. U. ZU0Z puulsnipjut b pupwjuduyptph wpowphwgpnipntt, G.
19877., 198 Lo
3. 2z ptwuwduyptph wunjwu (Judp. @.6.Udugyuh) €. 2001 p., ke 82
4. zuyulut UUZ puwwduyptph mbknkjuwnnt, ©. 1968, te 232-238
5. Mnunujwb U.2. 22 gniquljub ptwlsnipniip b pbwuduypbpp, €. 2017, 465 Ly
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PE3IOME
TEOTPA®UYECKUE ITPOBJIEMbI PASMENIEHUSA ITIOCEJIEHVIN Y AUHAMUKU
HACEJIEHWA B METPUHCKOM PETMIOHE
K.b.AJIEKCAHAH

B wuccnemoBanun OBUIM  OOCYXXKIEHBI M  IIPOAHAIMU3UPOBAHBI  XaPaKTHPUCTUKU
pacIpejeleHUs HaceJeHUA W HaceJeHHBIX IIYHKTOB B MerpuHCKOM pernoHe. Bray n3ydeHsI
IeNCTBylomye ¥ 3a0pOIleHHBIE Cejla, KOTOphle OOpasoBaINCh B CHJIy HCTOPUYECKUX,
CUIIMATBHBIX U IMOJUTUYECKUX COOBITUI. A TakKe b 3TOM perHMOHe aHAJIW3UPOBAHBI JaHHBIE O
nuHaMuke Hacenenuds ¢ 1968-2020rr.

Ob6uee gyucno HaceneHus MerpuHckoro paioHa ¢ 1968r mo cux mop yMeHBIIMIOCH ITOYTH
3000 uenosek. Ilo Hamemy mMHeHuIO 15 HaceseHHBIX ITYHKTOB MerpuHCKOro paiioHa MOXHO
TPYIIINPOBATh CJIeLyIOUM 00Pa3oM:

“a/ Tlocenenus ITprapakcuHCKOTO U IpeAropHOro nosca : Arapak, Kapuesan, Merpu, AnBaHK,
Jlersas,IlIBanuzop, Hpuagzop (600-1000m Haz ypoBHEM MOps).

6/ Ilocemenus cpemueropuoro mosca (1000-1700m): Bapmamuzasop, Barpasap, ['ymemuuc,
Kypuc, Txxyr, Aiirenzop.

B/ Ilocenenus Bricockoropuoro nosca (1700-2000m): JIuuk u TamTys.

SUMMARY
DISTRIBUTION OF SETTLEMENTS AND GEOGRAPHICAL ISSUES OF POPULATION
DYNAMICS IN THE MEGHRI REGION
K. B. ALEKSANYAN

In the study have been discussed and analyzed the characteristics of the distribution of
population and settlements in the Meghri region. Have been discussed abandoned villages that
were formed due to historical, social and political events. And also in this region were analyzed
population dynamics of 1968-2020 data.

In our opinion, the 15 settlements in the region can be grouped as follows:

a) Lowland settlements® Agarak, Karchevan, Meghri, Alvanq, Lehvaz, Shvanidzor,
Nrnadzor (600-1000m height).

b) Middle zone settlements — the highest are from 1000 meters to 1700 m, where are
Vardanidzor, Vahravar, Gudemnis, Kuris, Tkhkut and Aygedzor settlements.

¢) The settlements of mountain zone (1700m — 2000m) Lichq and Tashtun.

It should be noted, that according to 13 out of 127 rural settlements and 2 out of 7 urban
settlements of Syunik region are scattered in accordance with the slope of the surface in Meghri
region, which cover the valley zone of near areas of Araks and gradually decreases from south to
north.
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It is obvious, that from 1968 till today total population has decreased by about 3000 people.
Declining trends have started from 1988 to the present, which can be explained by both drastic
changes in the militarily-politic and also social-economic situation. Two urban settlements —
Agarak and Meghri have not changed, they stay stable due to the flow from the villages. The
same cannot be said about the villages of the region.

As a result of the analysis it becomes clear, that solving the problems of balanced
development of territories, it is necessary to pay special attention to Meghri region's social—-
economic problems of the population to the implementation of programs for construction,

strengthening, rehabilitation of abandoned settlements, which have great strategic importance.

Syugpnipjub k tpwojuunnnply wotu. ghwn. piljuwsnt, nngkun L. Uudytpwip 07.12.2021p.
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L£bhUDhU

MEXAHW3M I'MIPUAHOI'O IIEPEMEIIEHUA B ITPOIYKTAX 3,2-
ITEPETPYTIIIMPOBKY CTUBEHCA JUAJKUJIAMMOHMWEBBIX COJIEH,

COZAEPXAIIUX BAMEIIEHHYIO ITPOITMH-2-WJIBHYIO I'PYIIITY
OBCEILIH. B C., BABAXAH/H A.B.
ApmaHCKuil roCyZapCTBeHHBIH Iefarormieckuii yHuBepcureT uM.X. AGoBaHa
0010,Epesan, nip. Turpau Meun, 17

Xummveckrue peaxiuu, IPOTEKAIOI[He C MOJIEKY/IAPHBIMH IT€PerpyIImHPOBKAMH IIHPOKO
HCITOJIB3YIOTCA B OPraHHYeCKOH XHMHH JJIA IIPOBEJEHHA CHHTE3d COeJHHEHHH ONpeAeTeHHOro
cTpoeHnd. F3yvyeHre MOJEKYJIAPHBIX IIEPEIPYIIIHPOBOK II03BOJIAET IIPEJCTABHTH MEXaHH3M
peaxuuu H 60/1€e TOIHO IIPEACKA3aTh ee IIpoTeKkaHHe. FccreqoBana BOSMOXHOCTE IIPOTeKaHHA
BHYTPHMOJIEKY/IAPHOTO T'HAPHAHOIO IIepeMeljeHHA B IPOAYKTAX 3,2-1meperpymniHpoBKH
CrHBerca JAHAIKHIAMMOHHEBBIX couret, cozepxaufHx HapAZY c
a/IKH/TOKCHKapOOHH/IMETH/IPHBIM, 3aMeljeHHbIe Helpee/JIbHbIe TPYIIILL. YCTAHOBIEeHO, YacTh
IPOAYKTOB 3,2-IeperpynnupoBKH MO4Bepraerca 1,5-rugpugHoMy CMeIeHHIO ¢ 00pa30BaHHEM
HMMOHHEBBIX COJIeH, KOTOpsIe IOZ JeHCTBHeM MeTH/IaTd HATpHA H Jajee COJIAHOH KHCIOTHI
ITOC/IEAOBATE/TFHO Ye€pe3 IIPOMEXYTOYHBIE AMHHOKETOHBI €HAMHHOBOIO CTPOEHHA YaCTHIHO
I1epexXogAaT B KOHEYHbIEC AMHHOKETOHBI.

Kirrouepsre ciopa: KapbaHHOH, aMMOHHEBaA COJIb, meperpynmupoika (THBEHCA,
THAPHAHBIH II€PEHOC

IMocrynwmna B pemaxmuio 15.12.2021r.

XuMudeckKue peakluy, IpOTeKalolle C MOJeKYJAPHBIMU IeperpyninupOBKaMu IIHPOKO
HCTIOIB3YIOTCA B OPTAaHMYeCKOM XMMUM I IIPOBeJleHUsA CHHTe3a OIpefieIeHHOTo cTpoeHus [1].
ITpescraBieHna O MEXMOJIIEKYJIAPHBIX U BHYTPUMOJIEKYJIAPHBIX THAPUIHBIX IIepeMelleHUAX,
IIpeIOKeHHBIX MeXaHU3MaX X IIPOTeKaHUsA MMEIOT BaKHOe 3HaYeHue [ IOHMMaHUA MHOTHX

peaknuii ¢ ydJacTheM OpraHHYeCKux coeguHeHuil [2-4]. [loHOpamMu THApPH] HMOHOB MOTYT
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CIY>KUTh OpraHMYeCKHe COeIVWHEHM Pa3JIMYHBIX KJIacCOB, B YaCTHOCTH apoMaTH4ecKue
TPETUYHBIE aMUHBI, AUTHIPOAPOMaTHYECKHE TeTEePOLUKINYECKHEe COeIMHEHHd, a TaKkKe
aMMOHUeBbIe CONMU. B yKasaHHBIX peakIuaX yTIepoJ, ABIAeTCA aKIeITOPOM IMAPUJ-HOHA, WIN
MMeeT IIOTEHIIMAJbHYIO BO3MOXHOCTh CTAQHOBUTHCA KapOoHHeBBIM yriepozoMm. Crexmyer
OTMETHUTbH, YTO OKa3bIBasd OIIpeJe/IeHHOe BJIMAHME Ha aTOM YIJIepoJa, KOTOPBIM ABJIAETCA
TOHOPOM THIpPHJ, HOHOB MOXHO CIIOCOOCTBOBAaTh IIPOTEKAHMIO U YCKOPEHMIO pPeaKIMH
TUAPUTHOTO IepeMeleHusd. Kak ycTaHOBIeHO, aTOMBI YIJIepo/ia C CeKCTETOM 3JIeKTPOHOB MOTYT
IPUCOeTUHATH aTOMBI BOZOPOAA C OOJIBIION CKOPOCTBIO, U OHU He IOAJAIOTCA aTaKe IPOTOHOB
pacTBOpHUTeNA JaXke B CHJIBHO KMCIBIX cpesax. [Ipu mposeseHnu peakuuu B KMCJIOH cpefie He
BBIZIEJIAETCA MOJIEKY/IAPHBIA BOJOPOZ, COJIBBAaTHPOBAHHBIM IIPOTOH KMCJIOTHI HE pearupyer C
TOHOPOM THUZApPUI-MOHA. JIIg OTpBIBA THAPUJ-MOHA OT MOJIEKYJbl HeOOXOAUMO HalIudue
akTUBHOrO akuenropa. OmpezensromuMm (aKTOPOM B PpeakIUAX TUAPUAHOTO IlepeMelleHUs
ABJIAETCSA OOpa3oBaHMe B pe3ysbTaTe TUAPHUAHOIO IIepexofa yCTOMYMBOrO MOHA KapOoHud. [lia
aMMOHMEBHIX MUIM/IOB XapaKTePHBI PeaKI[UH, OOBIYHBIE A1 KapOaHMOHOB, a aTOM a30Ta HTPaeT
pob cTabmimsaTopa KapOaHMOHA. JIerkocTh, C KOTOPOIl a30THBIE MJIMIBI IIpeTepIIeBaioT
IeperpynnupoBKy, OTJWYaeT uX OT WaugoB ¢ocdopa. B mpouecce peakmum BrIrovaromei
IIPOTOTPOIIHOE CMelleHHe, OOpasyIOIIMICA WINA IIpeBpallaeTcsi B MeHee YCTOMYUBBIA W
IIpeTepIieBaeT MeperpyumnnupoBKy.

HPI/I IIeperpyninmupoBKe ,Z[I/IMETI/I)IHPOHI/IH-Z-I/IJIMETOKCI/IKap6OHI/IJIMeTI/IJIaMMOHI/Iﬁ
OpoMuza IOJIY4YalOTCA /[Ba W30MEPHBIX COeNVHEHUdA, COJepKalllie IPONUHWIIBHYIO WU

CONIPSKEHHYIO IHEHOBYIO IPYIIIUPOBKY [5,6].

59



Lo, _CH,C=CH
—> (CH3)2NCH\

COOCH;
(G, CTECH=CH S,
327N CH,COOCH;

3.2- _CH=C=CH,

L5 (CHg),NCHT
COOCH;
_CHCH=CH,

CHs),NCZT
(CHa), ~COOCH;

IIpomyKT meperpynnupoBKY aMMOHHEBOH coH € 3-PpeHUINPONUH-2-UIBHOHM I'PYIIION aBTOpaM
He yZAajoCh BBIIENNTh, TaK KaK IIPU IeperoHKe OH ocMoifgerca. OmHako, oOpasoBaBureecs
coeVHeHHe B BHje 5()HUPHOTO pacTBOpa Cpasy IIOCJIe IOTYYeHUs IOABEPrajCsa COMTHOKHCIOMY

TUPOJIH3Y C 06pa3oBaHUEM METHJIOBOTO 3bupa GeHUISTUIHAEHINPOBUHOTPALHOMN KUCIOTHL.

CeH
+ CHC=CCeHs geyy o .
(CH3)2N — (CH3)2|\|C|::¢CH:c;H2 —»CH3CH:C|2CCOOCH3

CH,COOCH;
COOCH; CeHs

C 1enpi0 BBIACHEHWS BIHUSHUA 3aMeCTHTeNell B MOJEKyJaX dYeThIpeX3aMelleHHOTO
aMMOHUS ¥ JJIEKTPOHHBIX (AaKTOPOB Ha IIPOTEKAHWE PeaKUWH B YCIOBUAX II€PerpyIIIHMPOBKH
CruBeHca HaMu OBLTM CHHTE3WPOBAaHbI U M3y4YeHbl aMMOHUEBbIE COJIH, COZEpXKalllue Hapsany C
MUrpupyloueii 3-3aMeleHHOH-2-IIPOIUHUIBHON METUIBHYIO U APyTHE aJKMJIbHbIE I'DYIIIIBI
(aTEu1, mpommit, OyTWII ), [Be STIJIbHBIE WJIHM IPONUIbHBIe Tpynibl. CHHTe3 MCXONHBIX COJeH
OCYIIeCTBJIEH B3aHMMOIEMCTBUEM (3-3aMeneHHBIX-2-TIPONMHNII) METHUJIAIKUIAMITHOB C
COOTBETCTBYIONIIVIMH aJIKHJIOBBIMU d(UpaMu OpoM(XJIOP)yKCYCHOM KUCIOTHL. Y Ka3aHHbIe COJU B
ycroBuax peaknmuu CTuBeHCa IIPM HCIIOIB30BAaHUM 3(GUPHOH MiaM OeH30JIBHOU CYCHIEH3UH
QIKOTOJIATA HATPHUA IIOABEPraloTca J3,2-IeperpyIIupoBKe M TIPUMEPHO HaIOJOBUHY
BHYTPUMOJIEKYJIIDHOMY THAPUZHOMY II€peMeIleHHI0 C IPOMEXYTOYHBIM O0Opa3oBaHUEM

HNMMOHHEBBIX COHeﬁ, IIepexosgaiux B aMI/IHOB(i)I/IPBI €HAMHWHOBOTO CTPOEHM .
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OmpepeneHHBIN UHTEpEC IPEJCTABIANO U3yYeHNe TUAPUAHOTIO IIepeHoca B IPOAYKTaX
neperpynnupoBku CTHBEHCa aMMOHMEBBIX COJIEH, COZepXKalluX B KadyecTBe IPUHUMAIOIIEH
TpeT-OyTUIKapOOHUIMETHIBHYIO Tpymny. VICXOmHble CONMM CHHTE3MPOBAHBI B3aHMMOEHCTBHEM
COOTBETCTBYIOIINX IUAIKUI-3-eHWITPONNH-2-NIaMIHOB c TpeT-
OyTHUIKapOOHUIMETHIOPOMUZOM. YKasaHHbIe COJH IIOJ [gelcTBUEM OeH30JBHOM CYCIeH3UH
MeTHIaTa HaTpUsA IIOJBEPTHYTHI IepPerpyIIUpoBKe. B pesyibrare , Kak U C/IeOBAJIO OXXHUAATH,
OBLIM TOy4eHSBI MpORyKThl 1,2- u 3,2-neperpynnupoku CruBeHca. COTIaCHO CIEKTPaJbHBIM
TAaHHBIM 4YacTh NPOAYKTOB 3,2-TIeperpyNnIHpPOBKU IOABepraeTcsa 1,5-TuapuiHOMy CMeIIeHHIO C
obOpa3oBaHHMEM HMMOHHEBBIX COJIEH, KOTOpBIe IIOZ, AeCTBHMeM MeTHWJIaTa HATpUi U Jajee
COJITHOM KHCJIOTHI IIOCJIEOBATENBHO 4Yepe3 IPOMEXYTOYHBIE aMHHOKETOHBI €HaMHHOBOTO

CTpOE€HUS 9aCTHUYIHO IIEPEXOAAT B KOHETHbIE dMITHOKETOHBI.

: (RCH2CH2)2N_C|:HCH2_CECC5H5
, CH—C=CCeHs C=0
(RCH,CH,),N CHsONa »
2~112)2 — > C(CHa)3 XLIa-4
- &dicié(yoed)
Br CHZ_ﬁ_C(CHs)s
XLa-a 0 /CHZR
132 . RCH,CH ‘I\T/CH»—‘( —>
2 2 \ A
CH—C(CgHs)=C=CHy H
|
R
XLIla-a CH
C(CHa)s ’
+ CHCH;R CH=CHR
RCH,CH,NZ RCH,CH,N T HY,
CHC(CgHs)=CHCH3 ch,0° CHC(CgHs)=CHCHs H0
e | . > | —»O
¢=0 ¢=0 ~RoH,Z
C(CHz)s C(CHy) H
XLUa-a o Livaa
<z 3-8
H,0 RCHZC\H
RCH,CH,NH—CHC(CgHz)=CHCH;
I + XLIl&-4
=0
C(CHg)3
XLVa-a
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B macTosAmee BpeMsA OJHUM U3 aKTYaJbHBIX BOIIPOCOB COBpPeMEHHOH TeOpeTH4ecKOil U
OGHOJIOTUYECKON XWMWU ABIAETCA W3yYeHHe PaACIPOCTPAHEHHBIX PeaKIUd TUAPUITHOTO
nepememenud. C 9TOH TOYKM 3peHMA AJIA U3y4YeHUS MEXaHU3MOB peaKIui HUX INPOTeKaHUA
MOJIeTBI0 MOTYT CIY>KHTh IIPOAYKTH 3,2-meperpynmnupoBku CTHBeHCA aMMOHHEBBIX COJe,

CoZlep>KalyX 3aMellleHHYIO aJIKUH-2-WIBHYIO IPYyIIIy.
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Unitynyuwyhtt yEpwpidpwynpnidubph htnn juydws phdhwljut nbkwljghwubpp
Jujunpktt  ogunwgnpéynid Lt opquuwlwb  phUdpwymid  npnpwljh  unniguéph
dvhwgnipnitttp  uhupbqbnt hwdwp:  Unjnyuyhtt JEpwjudpuynpnudubph
niunidbwuphpnipniip pnyp £ mmwjhu wunlbpugul] nbwlghuh dbkjpwuhqup b wykjh
&oqphn jubjpwnbul] gpu pupwgpp: Munmdbwuppdbp B wmbnujuws shwgbgus
fudptph  htw Jhwuht  wiyhnpuppuppniippdbphy junudp wupnibwlng
nhwjhjwunuhntthnidh  wntph Uwhdbuvh 3,2-dtpujudpuynpdwt - wpgquuhpubpnid
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utpunitynyuwyhtt hhgphnuyhtt mknuowpdh htwpwynpnipniup: Zuynuwptpdt) £ np 3,2-
Jbpwhidpwynpdwtt  wpquuhpubph  Jdh dwup  Gupwplynud B 1,5-hhgphnuyght
wnbknuownpdh’ hunthnidwihtt wntph dbwynpdwdp, npnup, twnphnidh dkphjunh b wmyw
wnuppyh wqpbignmpjudp dhowulju) Etwdhttughtt jupnigdusph wdhuwljbnntubph
wnwowgdwdp Jipwusynid Ll yhpptmjut wdhtwljinnnubph:

Zpdtwpwinkp- Juppwihnt, wudnuhnidwihtt wy, Uwhdtuuh Jepujuodpwynpnd,
hhnphyuyht mknupwnd

SUMMARY
THE MECHANISM OF HYDRIDE SHIFT IN THE PRODUCTS OF 3,2-REARRANGEMENT OF
STEVENS OF DIALKYLAMMONIUM SALTS CONTAINING A SUBSTITUTED PROPIN-2-YL
GROUP
HOVSEPYAN V. S., BABAKHANYAN A. V.

Chemical reactions occurring with molecular rearrangements are widely used in organic
chemistry for the synthesis of compounds of a certain structure. The study of molecular
rearrangements allows one to imagine the reaction mechanism and more accurately predict its
course. The possibility of intramolecular hydride shift in the products of Stevens 3,2-
rearrangement of dialkylammonium salts containing, along with alkyloxycarbonylmethyl,
substituted unsaturated groups, has been investigated. It was found that some of the products of
the 3,2-rearrangement undergo a 1,5-hydride shift with the formation of immonium salts,
which, under the action of sodium methoxide and then hydrochloric acid, successively pass
through intermediate amino ketones of the enamine structure to the final amino ketones.

In order to elucidate the influence of substituents in tetra-substituted ammonium
molecules and electronic factors on the reaction under the conditions of Stevens rearregement,
we synthesized and studied ammonium salts containing, along with migrating 3-substituted-2-
propynyl, methyl and other alkyl groups (ethyl, propyl, butyl), two ethyl or propyl groups. The
synthesis of the starting salts was carried out by the interaction of (3-substituted-2-
propynyl)methylalkylamines with the corresponding alkyl esters of bromo (chloro) acetic acid.
These salts under the Stevens reaction conditions when using an ether or benzene suspension of
sodium alkoxide undergo 3,2-rearrangement and approximately half of intramolecular hydride
shift with theintermediate formation of immonium salts, which are converted into aminoesters
of the enamine structure. Of particular interest was the study of hydride transfer in the Stevens
rearrangement products of ammonium salts containing a tert-butylcarbonylmethyl group as the
host. The starting salts were synthesized by the reaction of the corresponding dialkyl-3-
phenylpropin-2-ylamines with tert-butylcarbonylmethyl bromide. These salts underwent a
rearrangement under the action of a benzene suspension of sodium methoxide; as a result, as

expected, the products of the 1.2- and 3.2-Stevens rearrangement undergo a 1.5-hydride shift
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with the formation of immonium salts, which, under the action of sodium methoxide and then
hydrochloric acid, successively pass through the intermediate amino ketones of the enamine
structure to the final amino ketones.

Key words: carbanion, ammonium salt, Stevens rearrangement, hydride shift

Suyyugpnipjub k pughiu]nplky p.q.p., pngktinn Uhtiw Znpnujuitip 20.12.2021p.
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Upjuunnulipnid hlwnmgnungly b wnplbgbpulwl dwnwquyphbph nidqbnippui whlynibughl
puppmidp, downly Fobpubg puofudwmb Ephnr wnwppkp Bdyhphl pubwdbbph Ghpundwb
wppnypblpp, suwipdly ' jugupmd dpbopnpnught opmid huhntl b §npn punungppsblph
quinlwl gnpédwlhgp:

Zhutnupunkp. Shhqhpulwb fwnwquypbtp, whkqipulul fwpwquypitph puslnidp’ pun
pubnujhtt wuljjut, jlubtdwi hEnwgnunnudp:

Lkplhuyugyws E jupdpugpmipinit 17.12.2021p.

Shtqtipphg ntiwh Gplhp Eynn b Uks Eukipghuyny (10°-10% E4) odinfws fmnwquyplbpp
hhftwjwinid  Yuynitt  dwuthfubp & b Yngynd Eu wpwgtwght  whbkqbpuljwui
Swnwquyplbp: Guthwugking Gpyph dptninpun, b thnjowqnlinyg dptninpunh dnjkynijukph
wwnndubph dhonijubph hbkw, wnwewgimd tu unp wnwppulwt dwuthlubkp, npnup
yngnd Kt Gpbpopnught whbqbpulmt Sunmguyplp: Unwgtughtt wnhbqbpuljut
Sunwquypttpp (hhdtwjwinud ypnunbukpp), sniubkt wnwpdw hug-np npnowlh, kqujh
Yhinughlt wnpmip: dpu wywugnygu wye k np Bpyhp dnpnpwh opwlwbt wnnynh
pupwgpnd ntwh Bphhp kynn npkqipuluwt dwpwquypttph (S&) mdqunipniup sh
thnfuynid: Unwgluyght whkghpuljul fwnwquypdwl £uonn dwup’ pupdp Bubpghugny
(S&) Bpyhp bu hwubmd Ubinwquiulnhlughg, b npubg susht dwub b juu]ws
Upkquljh whnhymprut htw:
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Unwslughti quiuiwhulul S& duiwlwlhh pipwgpnd  withnpnje &b, huy
nwpwsnipjul Uke hgnnpnyy [4]: Uyt hhdtwlwinid juquws E wpninnbkphg npnup
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PE3IOME

IIOTJIOIIEHVE KOCMHYECKHX JIV4ei B CBUHIIE I B ATMOC®EPE TOPOJIA
EPEBAH
TAPOSH A.C., KOKAHSH D.I1., TAPOSIH I0.A., MKUTAPSH H.H.

B cratpe wuccimenmyerca yriaoBoe paclpefieleHHMe HHTEHCHBHOCTHM KOCMHYECKHX Jydew,
OIIpeZieNIAIOTCA O0JACTH TIPUMEHeHMS JBYX Pa3sJIWdYHBIX OMIMPUYecKUX (opMynT mAnd
pacipeieleHUs WHTEHCUBHOCTH U HM3MepsAeTcsa oOmuil KoapHUIueHT MOTIoNe N MATKBIX U
TBeP/bIX KOMIIOHEHTOB.

Kirouessre cmoBa. Kocmuueckne myum, n3ydeHue paclpefieleHHS KOCMHYECKUX JIyded II0

IIOJIIPHOMY YTJIy U IOTJIallleHHe.

SUMMARY
ABSORPTION OF COSMIC RAYS IN THE LEAD AND THE ATMOSPHERE OF

YEREVAN
TAROYAN A.S., KOKANYAN E.P., TAROYAN YU.A., MKHITARYAN N.N.

Primary cosmic rays from space (such as a proton or an alpha particle), which have a
relatively large mass - a high energy reserve (on the order of 10 eV), at an altitude of 15-20 km
above sea level, collide with the nuclei of atoms of air molecules, causing a large number of
predominantly active particles - Mesons: positive, negative i neutral (pions).

In the work under the conditions of Yerevan, the dependence of the intensity of cosmic
rays on the polar angle was studied, for which the FPK-01 space telescope was used to register
the rays. The viewing angle during measurements was changed from 0 to 90 degrees with a step
of 15 degrees.

Until now, it was assumed that the intensity of cosmic rays changes in direct proportion to
the square of the cosine of the polar angle. However, according to the results obviously it can be
occur only in the range of polar angle values from 0 to 30 degrees, and in the range from 30 l 45
degrees to 90 degrees decreases exponentially.

Despite the dependence of the number of soft and hard cosmic rays on the polar angle, their
change obeys two different laws, and since the FPK-01 space telescope used in the experiment
registers only parallel particle fluxes, measured in the range from 0 to 90 degrees (TABLE), these

the data allow determining their absorption coefficient in the atmosphere. The soft component is
completely absorbed by the lead layer 8 to 10 cm thick, while the hard component is not absorbed
even by 18 cm of lead.
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Comparing the absorption of soft and hard components of cosmic rays in the lead and
atmospheric air with their absorption, we can say:

1. The soft component of cosmic rays is noticeably absorbed by lead and atmospheric air.

2. If the absorption of the solid component of cosmic rays is not noticeable in an 18 cm layer of

lead, then its absorption at a value 8 =90°, in a long thick layer of atmospheric air is noticeable and
its intensity remains nonzero. Under the conditions of Yerevan, at an altitude of 1000 m above sea

level, with a value 8 =90, the thickness of the atmospheric air is less than at sea level. It is possible
that the complete absorption of the solid component can possibly occur at sea level, which can only
be confirmed by the results of the experiment.

Keywords: Cosmic rays, the study of the distribution of cosmic rays in the polar angle
and absorption.
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