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MMPOITAPTMJIOBOI'O U AJIVINJIOBOT'O CIIUPTOB

A3usbeiisin Adar, Tanbio6oB ['onbaxmen

Wucturyt Hedrexmvmaeckux [Iponecco nm. F0.I' " Mamenamuea HAHA, AzepOaiimxan.
Email: ahmed_adna@rambler.ru

PE3IOME

AJKOKCUUOINPOBAHHE AJUTUIIOBBIX 3(DUPOB B CPeJie aJUIMIIOBOTO U IPOMAPTHUIIOBOTO CITUPTOB B
npucyrcerun  kiuHonTriaonuta (NaK)sCaAleSizO72 ¢ yuacTHeM KPUCTAUTHYECKOTO HOJa
MPUBOJUT K TMOJIYUYCHUIO B-Mom3¢pupoB HempeaeabHbIX C3-CIIUPTOB C BBICOKUMH BBIXOJAMHU.
Hamu mHaiineno, uro 3amena mociendero Ha kimumHonTwionut (NaK)sCaAlsSizO72
CIOCOOCTBYET MPOBEACHHUIO TIpollecca € ydacTHeM Oojee ©0€30macHOro M HEsJOBHUTOTO
KaTajm3aropa. B kadecTBe 3aMCIIEHHBIX aJKEHOB HCIOJIb30BAIMCH AJUTHIOBBIC 3(UPBI, B
pe3ybTaTe AIKOKCUTATIOTEHUPOBAHUS KOTOPBIX MOTYYaloTCs ¢ BbIX0J0M 10 80% uomdGupsl
Kawuensle cioBa: AJIKOKCHHOJUPOBAHUE, AJUIWIOBBIA W MPONAPTHIIOBBIA  CIIHPT,
KITMHOTITUJIONTUT

OmvH ©3  BaXHBIX  CIIOCOOOB  CHHTE3a  QUIMJIOBBIX  [-HOMP(HUPOB  SIBISIOTCS
AITKOKCUUOIMPOBAHNE aJKEHOB HeTpenebHbIMUA C3-CripTamMu ¥ MoJ0M B nipucytctBun  HQO
[1]. Hamu Haiimeno, uro 3ameHa mnocieanero Ha kiauHontuimoaut  (NaK)sCaAlsSizO72
CIoOCOOCTBYET TPOBEACHHUIO TIpollecca € ydacTHeM Oojee ©0€30macHOro W HEsJOBHUTOTO
Karajau3aTopa. B KadecTBe 3aMEIlIEHHBIX aJKEHOB HCMOJb30BAIMCH AJUTHIOBBIE 3(UPHI, B
pe3ysbTare alIkOKCUTaJlOr€HUPOBAHUS KOTOPBIX MOJIydaroTcs ¢ BbIX0JI0M 110 80% wnomddupsl.

|
l,, HOCH,R!
G . > O
RO/\/ (NaK)4CaAlgSizg072 R/ O/\ R
1-6

R=Et (1,4), n-Bu (2,5), PhCH, (3,6)
R1=CH=CHy(1-3), C=CH(4-6)

CnegyeT OTMETHTh, 4YTO HCCIEAOBAHHBIE pEAKIUU TPOTEKAIOT MPEUMYIIECTBEHHO
PErHOCENIEeKTUBHO, COTJIACHO TpaBWily MapKOBHHKOBA, O YeM CBHC-TECIBCTBYIOT JIaHHBIC
cnektpoB SMP CHUHTE3UPOBAaHHBIX coeAuMHEHUH. (O PEeruoceNeKTUBHOM  alIKOKCH-
WOJIMPOBAHUH JIBOWHOW CBSI3M QJLTWJIOBBIX 3()HPOB CBHJIETECILCTBYET HAIMYUE CUTHAJIOB
METHJICHOBBIX MPO-TOHOB Tipu ~3.95 n.x (1H, J=12.5, 5.5 I'n), u ~4.09 n.x (1H, J=12.5, 5.5
I'm), B cnektpax *H SIMP nponykros peakuuu (1-6), a Taxxke npucyrcrue B MK-crekrpax
TIOJIOCHI TIOTJIOMIEHN)S BAJIGHTHBIX Konebannii cesasu C-1 B o6macti 545-560 cm2.
AJKOKCUUOIMPOBAHUE IUKIUYECKIUX BHHUJIOBBIX 3(upoB—2,5-auruapodypaHa MpoOTEKAIOT
peruo- U CTePEOCEICKTUBHO IO ABOWHOM CBsi3H. OO 3TOM CBUIIETEILCTBYIOT TaK)KE JTaHHBIC H
SIMP criekTpbl IPOAYKTOB PEAKIUU.
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- >
(NaK)4CaAI68|30072
@) O
R=CH=CH, (7); C=CH (8) 78

CI/IHTe3I/Ip0BaHHHC COCAMHCHUS ITPCACTABIIAIOT IIPO3PAYHBIC ) KUJIKOCTH TCMHO-KCJITOI'O IBCTA,
XO0pomo paCTBOPUMBIC B OPIraHNMYCCKUX PpaCTBOPUTECIIAX U HEC paCTBOPUMBI B BOAC, CcTaOMIIBHBIE
IIpru XpaHCHUM IIpU KOMHATHOH TEMIICpATypEC. OTCYTCTBI/IC Harp€BaHus U ci1a0ast KHCIIOTHOCTD
CpCabl MO3BOJIAKOT H30€KaTh BO3MOXKHEIX ITOOOYHEIX mponeccoB, HAIPUMCP, U30MCpU3ALUU
HpOHapFI/IJIOBOI;’I I'pYIIIbI B AJUICHOBYIO CUCTEMY.

JIUTEPATYPA

1.Talybov G.M., 2001, Talybov G.M., Mekhtieva V.Z., Karaev S.F. R. J. Org. Chem. 37,
P.600.
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A PROBLEM OF WAVE PROPAGATION IN AN ELASTIC TUBE
CONTAINING HETEROGENEOUS LIQUID

Aslanov E.

Az TU
Email: e.aslanovi@gmail.com

Theoretical developments, obtained at solutions of problems of interaction of a cylindrical
cover with a viscous liquid flowing in it in force of definite physical approximations may be
carried over to the case of disperse liquid. This generalization is made through introduction of
an effective coefficient of dynamic viscosity.

This work depicts solution of a one-dimensional problem about propagation of harmonic
waves in an orthotropic elastic tube containing heterogeneous incompressible liquid.
Numerically explored an influence of concentration of inclusions onto wave characteristics.

1. Before all, let’s define the system that describes propagation of waves of small amplitude in
a suspension flowing in a deformed cover. First let’s give a mathematical model of a liquid. It
can be considered [1] that multiphase systems represent mixtures of hard particles, liquefied
droplets and bubbles (discrete phases) that are widespread in a liquid (carrying and continuous
phase).

Research of dynamics of multiphase systems grasps wide fields of science and technology and
is connected with a lot of fundamental problems. Here, we can mention, e.g. such important
cases as pumping-over of cryogenic liquids, radioactive precipitation, deposition,
haemodynamics etc. for our purposes we will interpret disperse medium as incompressible
Newtonian liquid with the density of water p, , in which there are non-interacting particles of
identical size. It is assumed that the velocities of continuous and discrete phases are the same.
Then, an effective dynamic viscosity u of diluted suspension of hard spherical particles
having neutral buoyancy (i.e. non-depositing and non-emerging) in a liquid carry-over with a
viscosity of 1, can be calculated through the formula of Einstein [2].

1= o (choj (1.1)

where ¢ - volumetric concentration of particles in parts of units. This result was generalized

by Taylor [2] on suspension of droplets which keep their spherical form, e.g. due to surface
tension. A consecutive correlation is as follows:

S5 _
/uo"'Elu
1=y 1+ — (1.2)
Hy+ 1
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in which 7 - viscosity of liquid that makes droplets. When z becomes infinitely large, i.e.
when the droplets appear to become, actually, hard particles, this correlation is reduced to
(1.2).

Effective viscosity of suspension of hard asymmetric particles increases as with growth of
particles concentration as well as with power of their asymmetry. This dependence is defined
by the expression:

H= 1y (1+Ko)

where K (factor of geometry) more than 5/2. In case of hard mixtures of non-spherical

particles having the form of ellipsoids of rotation in relation to half-axles 6:1, K to take the
value equal to 5 and viscosity of mixture to increase as follows [2]:

H= 1y (1+50) (1.3)

The assumptions made give opportunity to consider the known contact conditions of
conjugation of linear hydroelasticity. If now to take into consideration the condition of
impermeability and assume that the tube is rigidly fixed to surroundings, as a result of which
the wall material cannot make any movement along its axis x, then based on abovementioned
assumptions mean equations of impermeability and those of Navier—Stokes for the mixture as
a whole can be written in the following form [3]:

N 2w, (1.4)
ox Rot
i@+a_u+ Bu u=0 (1.5)

prox ot pR

In (1.4)-(1.5) w(x,t) - is a radial displacement of a tube of radius R and thickness h, u(x,t) - is a
mean velocity of mixture flow, p(x,t) - hydrodynamic pressure. As for the dynamic coefficient
of viscosity of mixture x, then it, depending on concentration¢ , must be defined in actual
examples through formula (1.1)-(1.3)

The system (1.4) and (1.5) can be reduced to a single equation of the following form:

15, 8w 20w
p; ox° p.R>ox R at?

Substituting here Z—u for ég_avtv and putting this into the last dependence, we have:
X

—or PEO %9 (1.6)
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Next, for completion of equation (1.6), let’s write down the equation of condition for the tube
material, considering that it is elastic, orthotropic and thin-walled. For these conditions it is
sufficient to use the following correlation [4]:

2
E, h W+phaw

= — 3 1.7
1-vyv, R? ot? a7

P

Here, p. - is a density of tube material, v,and v,- are coefficients of Poisson, E2 - modulus of

elasticity in a circular direction. It should be mentioned that the condition of Maxwell to hold
herewith:

Ev.=Ev,
where E; - is an axial Young’s modulus.

Let’s take in the equation (1.7) the second derivative along x and consider the result in (1.6).
Then, moving to next indications

___ & 1 and £
2p; (1-vv,) R Ps

2
Co =P

we get the following equation

2 4 2
‘ V2V+p Rr; azwz - 8/21 2 @_%6_\2’:0 (18)
aX 2C0 8X 8'[ prOR at C0 at

which describes dynamic behaviour of the system “cover-liquid”.

2. For description of complex impulses, typical for wave processes, we consider the method of
Fourier; hence solution of equation (1.8) to be represented in from of final sum of the main
oscillation and higher harmonics. [5] This statement enables to represent the function w in the
following form:

W= i Y, (X)exp(ismt) (2.1)

s=1

Here, y.(X)- unknown complex functions of coordinates of dimension,

@ - known angular frequency, i - imaginary unit, and S - harmonic value.
In force of linearity of the system let’s follow the passage of each harmonics s and then for
definition of the form of disturbance let’s sum each component related to the given point.
Substituting (2.1) into (1.8), for s-th harmonics we have:

Y +A5Y, =0 (2.2)
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where the prime means differentiation along coordinate x, and value A is defined from the
solution of the following disperse equation:

223 @S —i 8”2
Co PR
Rh .,
1-p—w'°c
pzcg 0

27 =

S

(2.3)

Dividing equation (2.3) into real and imaginary parts and introducing the following indications

s?w’? ‘o’ 8u
. c C; PR’
2’05 Rh ! 215 Rh
1- p—0 0s? 1- p— ?s?
2¢ 2¢;
we get
ﬂ’sz = /105 _iﬂls (24)

Solving disperse equation (2.4), and choosing the root ImA <0, for A through the known
formula of calculation of square root from a complex value, we find:

), =8y, —id, (2.5)

In (2.5) it is assumed that

AP CNE: : 't
503 ={E(ﬂ05 +m)} ’ 515 Z{E(ms _2'03)} ) and ms =(ﬂ’05 +ﬂls)

With this the velocity of propagation of s-th wave is defined as sw/d,, , and J,; - damping
coefficient.

3. It should be mentioned first that the common solution to the equation (2.2) is written in the
form:

y, —Ae ' +Be* (3.1)

where As and Bs - constants of integration determined from the boundary conditions to be
defined further. Now for function w and p we may write:

S

W= Z{Ase‘usX +Be"" } exp(isot) (3.2)

s=1
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and

p ={ E,_h_ p*ha)z}i{&e_”sx +B,e"* fexp(ist) (3.3)

D2
1-vyv, R 1

Bothe of these results can be derived from formulas (1.7) and (2.1), in case we consider in
them the dependence (3.1).
Now it is remained to define the velocity of liquid flow. For this we state:

u= ZS:US (x) exp(isawt) (3.4)

s=1

With this in mind and using the equation (1.5), after elementary conversions it is possible to
find:

S

u= —i{ E h_ p*ha)z}zg(—ﬁge‘”sx +Be"* )exp(isa)t) (3.5)

s=1 S

where the value

. 8u
.= iISw + ,
S pf( prz]

{3

OX
is a hydraulic impedance of s-th harmonic. The value of 8;1/R2 characterizes hydraulic
resistance, and wsp, - induction. Hence it follows that hydraulic resistance linearly depends on

4 , and induction - on harmonic s.

4. Let’s describe propagation of pressure, velocity of flow and displacement for a straight tube
of length I. For this let’s formulated the following boundary conditions. Let’s pressure changes
with the law

that is defined as

i Pos EXP(isawt) (4.2)

s=1
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at x=0 and for simplicity it equals to zero at x=I. In (4.1) p,- are known empirical constants.

In force of written boundary conditions, let’s write an obtained system of algebraic equations
necessary for definitions of As and Bs. It has the following form:

a(AS + Bs) = pOs’
Ae +Be™ =0

Hence it follows that

— i F)OseMSI and B. =i pOse_i/ISI
2asin A’ P 2asin Al

Using these equations in (3.2), (3.3) and (3.5), we find:

W(x,t) = —= ZS: S'M(}’:I ) explisct) 4.2)
p(x,t) = ZS: S'M’( )exp(iswt) (4.3)
u(x t) = if‘— %exp(iswt) (4.4)

Consecutive correlations for the limited case of semi-infinite tube can be obtained through
calculation of limit of the expressions (4.2)-(4.4) at | approaching infinity. It may be shown
that at Im 4, <0 (that was mentioned earlier) and:

sinA (D)

1> sin A
m COS%S (X_I) — _ie—i/lsx
1= sin Al
then from the abovementioned formulas it follows that the related solution can be written as
follows:
S .
w(x,t) = lz Py " exp(ismt) (4.5)
O
S .
p(X,t) =" po,e " exp(iset) (4.6)
s=1
A : .
u(x,t) = IZI—S Po€ " exp(isat) (4.7)
s=1 g
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It should be noted that in force of the system linearity, the physical meaning have the true parts
of the built solution.

Let’s move forward to calculation of the amplitude of pressure |ps| for the s-th harmonic. We
have:

p, = pose—iﬂsxeisa)t
hence, taking into account (2.5) and considering Euler’s formula we may write:
P, = Pose e % {cos(sat) +isin(set)}
From the previous equation it is easy to get for pressure amplitude that:

.| =po,e ™ (4.8)

Following the equation (4.5) for the amplitude of displacement we may write:
[ |= P g0 (4.9)
o

Doing the same we can calculate the amplitude of flow velocity, that for the s-th harmonic has
the following appearance:

\/ +a
_(515X a15 25 (4-10)

|Ug [= pose ™" ———

S

Here the coefficients a,, a,;and a,to be written down as follows:

64.4°
Oy = £ +pis°0", o :%515+pfsa)505’ s :|8Q_’Lzl505_'0fsa)51S

s R4

5. For estimation of the result, received form considering the “amendment” for dynamic
viscosity coefficient, let make a numerical experiment. As, we are interested to see the
influence of heterogeneity, then for getting a numerical result we assume that the tube is
orthotropic. Let’s specify the following system parameters:

R =0.5sm; zz =0.1g /sm-sec;

h=0.2sm; p, = p. =1g/sm’; p=1,
w=2rsec™;x=0;E, =4-10°dyn/sm?v, =0.1,v, =0.3,
Py, =1.4-10%dyn/sm?, p,, = 2.4-10*dyn/sm’.
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Table 1. Shows the values of wave velocity depending on concentration ¢, at s=1 and s=3,
when an effective viscosity is calculated through the formula (1.1).

S(p 0 0.1 0.2 0.3
1 C(sm/sec) | 882 855 824 793
3 C(sm/sec) | 895 889 905 901
Table 2. For the similar case shows the values for the damping coefficient depending on ¢ .
f 0 0.1 0.2 0.3
1 5, (Usec) | 00017 0.0025 0.0038 0.0039
3 5, (Usec) | 00018 0.0026 0.0035 0.0043

Table 3. For the same case shows the dependence of velocity amplitude of mixture flow for
various volumetric concentrations.

S(D 0 0.1 0.2 0.3
1 U, | smisec) | 143 1.34 1.25 1.17
3 |u, | smisec) | 0-26 0.25 0.25 0.24

Based on received numerical calculations we can make the following conclusions:
The wave velocity and the amplitude of flow velocity decrease with the increase of ¢ .

The biggest increase against concentration ¢ is observed for the coefficient o, (almost two

times more).
With the increase of harmonics the wave velocity increases.
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SU BUXARLARININ UDMA XOTTLORINDO ATMOSFERIN
BURAXMA OMSALININ QEYRI - STABILLIYINININ TODQIQi

Mommadova Ulkar

Doktorant, Azarbaycan Dovlat Neft vo Sonaye Universiteti, Azarbaycan.

Giris: Yaxst molumdur Ki, atmosferdoki su buxarlar1 torofindon uzundalgali optik radiasiya
uduldugu iiciin atmosferds temperatur yiiksolir. “Istixana” effektini yaradan com optik
radiasiya selinda su buxarlarinin pay1 75 Vt/m?; CO2 - nin pay1 iso 32 Vt/m? goadordir [1].
Planetin iglim sisteminds mdvcud olan miisbat oks alagonin asasini su buxarlar togkil edir. Su
buxarlar1 temperatur artdiqca ¢oxaldigi li¢lin temperaturun artimi atmosferdoki su buxarlarinin
konsentrasiyasinin artmasina sabab olur [2]. Bununla bels, manba [3]-do gdstarildiyi Kimi, su
buxarlar1 yalniz Yerin emissiya etdiyi uzundalgali radiasiyanit deyil, atmosferin yuxari
sarhoddina daxil olan uzundalgali optik radiasiya selini de udur. Biitiin bunlar Yerdoki {imumi
iglimo su buxarlarinin tosirini oks etdiron miirokkob modellorin qurulmasi zaruratinin va ilk
novbados, xirda dispers aerozolla ¢irklonmis real atmosferdo su buxarlariin udma spektrinin
daha diggetlo 6yranilmasi zaruratini irali siirtir.

Su buxarlar1 atmosferin buraxma omsalinin stabilliyinin pozulmasinin darzolaqli filtri kimi
tosir etdiyi halda, atmosferdoki aerozol hamin omsalin genis zolaqli geyri-stabillosdirici
faktoru kimi tosir edir.

Hazir ki mogalodo bu iki faktorun atmosferin buraxma omsalinin miixtolif dalga
uzunluglarinda geyri-stabillogdirilmasinds istirak pay1 tohlil edilir.

Aparilan tohlil zamani qobul edilmisdir ki, homin faktorlarin optik qalinliglarinin zamana gora
nisbi geyri-stabillik omsallar1 bir-birina boarabardir.

Materiallar vo metod: Monbs [4] — do geyd edildiyi kimi, su buxarlarinin goriinon vo yaxin
infraqirmiz1 diapazonda udma xattlori konturlarinin parametrlorinin diizgiin qiymatlondirilmasi
yalniz yerdon va ya havadan aparilan masafodon zondlamanin magsadlari ii¢iin deyil, hamginin
peyk vasitasilo alinmis verilonlarin korreksiyasi tigiin vacibdir.

Hor seydon ovval su buxarlarinin optik qalinliginin giymatlondirilmasino aid olan moalum
molumati nazardon kegirok. Manbo [5] — do gostorilmisdir ki, atmosferds olan su buxarlarinin
optik gqalinlig asagidaki formula osasinda hesablana bilar:

1
o, = S WMy [y, SWM, )z (1)
2o

™oL

burada S — morkozi A dalga uzunlugunda olmaqla spektral intervaldaki udma xatti

intensivliyinin orta giymoti; o — udma xattinin 0.5 amplitud saviyyasindo hesablanan orta

yarimeni; & — udma Xattinin 0.1 amplitud soviyyasindo hesablanan eni; W — ¢okdiiriilmiis su

buxar1 qalinlig1 (sm); Mw — su buxarlarinin hava kiitlesidir.

Formulasi iki halda aproksimasiya edilib sadolosdirila bilor:

A=940 nm dalga uzunlugunda giiclii udma xatti iigiin

1 S .M

Ty = al(MW 'W)Z; —

196

>>1 )

A=820 nm dalga uzunlugunda zsif udma Xatti tigiin
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1‘7w:az(Mw 'W); Su My <<1 (3)
no

burada a1, a> — absorbsiya omsallaridir.
Monbs [6] — da daha timumi xarakter dasiyan formula toklif edilmisdir.

1, =a(M,, -W)’; 4)

burada 0.5<b<1 (Giiclii vo ya zaif udma Xatti nazordon kegirildiyinden asili olaraq); a,b —
dalga uzunlugundan asili olan texnoloji omsallardir.

Atmosfer aerozoluna goldikds iss, onun optik galinligi Angstremin molum formulasi ilo
hesablana bilar [7].

T,(A)=p- 1 ®)

burada  — atmosferin aerozol tutqunlugu smsalidir, =1, (K), (A=1 mkm olduqda),

kimi hesablanir; o — Angstrem gostaricisidir.

Atmosferin buraxma omsalinin imumi qeyri-Stabillogdirici iki faktorunun pay istirakini
mioyyanlasdirmak {iglin A=0.82 mkm vo A=0.94 mkm dalga uzunluglarini ayri- ayriliqda
nozardan kegirak.

0.82 mkm dalga uzunlugunda atmosferin com optik qalinligini t5(0.82) (3) vo (5) formullar
asasinda asagidaki kimi miioyyanlosdirmok olar.

7.(0.82)=a,M,, -W +B-0.82 (6)

15(0.82) komiyystinin timumi qeyri-stabillogdirilmasinds su buxarlarinin rolunun stiinliyii
sorti asagidaki kimi yazila bilor:

a,M,, ‘W >pB-0.82° )

(7) ifadasi asasinda W kamiyyatinin hadd giymatins olan talabi yazmag olar.

B-0.82°¢
W _(0.82)> 22 8
,,(0.82)> a M. (8)

(2) vo (5) ifadalori asasinda 0.94 mkm dalga uzunlugunda atmosferin com optik galinligin
asagidaki kimi hesablamagq olar:

1,(0.94)=a,,/M,, ‘W +B-0.947" (9)

12(0.94) komiyyatinin timumi geyri-stabillosdirilmasinds su buxarlarinin rolunun {stiinliik
sorti agsagidaki kimi yazila bilor:

a, /M, ‘W >B-094° (10)

(10) ifadasi asasinda W kamiyyatinin hadd giymatins olan talobi askar etmok olar.
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2
1 [p-0.94
W, ,0.94)> — 11
(088)> b DO G

W1 Vo W, 2 Kamiyyatlorini miiqayisa edok:
W2 Kamiyyatinin W,,,.; — don {istiin olmasi sarti belo yazila bilor:

_W,,,(094)

12
W, ,(082) (12)

(8), (11) vo (12) ifadalori asasinda yaza bilarik:

{B .0.94° T
3, 1 (13)

B-(0.82)

a,

(13) ifadasindon aliriq:

_B-0.947 a,

a7 082 (4

(14) ifadasi asasinda, k>1 hali tigiin B — ya olan tolobi miiayyanlosdiririk.

a,”-(0.82) ™ 15
P> (0.94)%¢ -a, (15)

Moanba [8] — do gostarildiyi kimi a(.94) ~0.5; a(.82) ~0.2
a=0.5 gqabul edak. Bu halda

025-0.94 _,,

> =1
P 4/0.82-0.2

Belaliklo, (16) ifadasindon goriiniir ki, yalniz atmosferin aerozolda giiclii ¢irklondiyi halda
atmosferin buraxma smsalinin 0.94 mkm dalga uzunlugunda qeyri-stabillosdirilmosinds su
buxarlarinin iistin rol oynamasi tigin W komiyyatino olan tolobin 0.82 mkm dalga
uzunlugundaki miivafiq tolobdon sort olmasi miimkiindiir.

B=f(a) sorhad sorti asililigi qrafiki sokil 1 — do verilir. Bu grafikdon goriiniir ki, o gdstaricisi
artdiqca B koskin artir, bu iso 0.94 mkm dalga uzunlugunda 0.82 mkm dalga uzunlugu ils
miiqayisads timumi geyri-stabillikds su buxarlarinin rolunun artdigini gostarir.

(16)

Natica: Belolikls, 0.82 mkm va 0.94 mkm dalga uzunluglarinda yerlogon su buxari udma
xattlorinds atmosferin buraxma omsalinin iimumi qeyri-stabilliyinde atmosfer aerozolu vas su
buxarlarinin istirak paymin giymatlondirilmasi masalasi qarsiya qoyulmusdur. Aprior olaraq
gabul edilmisdir ki, atmosfer aerozolunun va su buxarlarinin optik qalinliglarinin zamana gors
nisbi geyri-stabillik omsallar1 barabardirlor. 0.82 mkm va 0.94 mkm dalga uzunluglarina aid
olmagqla ¢okdiiriilmiis su buxarlarinin elo hadd giymatlorinin hesablanmasi ti¢lin formullar
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alinmigdir ki, bu hadd giymatlorindos com geyri-stabillikds su buxarlarinin rolu daha yiiksok
olur. B kamiyyatinin elo hadd giymati askar edilmisdir ki, bu zaman su buxarlarinin geyri-
stabillikdaki payr 0.94 mkm dalga uzunlugunda, 0.82 mkm dalga uzunlugunda oldugundan
daha yiiksak olur.

Sakil 1.

0.5 1

Gostorilmisdir ki, B=f(o) funksiyas1 o artdiqca artir vo bu zaman su buxarlarmin imumi geyri-
stabillikdoki payr 0.94 mkm dalga uzunlugunda 0.82 mkm dalga uzunlugundaki qiymoto
nisbaton daha yiiksok olmagla davam edir.
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OIIPEAEJEHUE COAEP)KAHUA CEPBI H CEPOCOAEPKALIIUX
COEJMHEHNMU B I'A30BOM KOHAEHCATE

IInpanuszage Ceiimypa
Hamnonansuas Asuarmonsas Akanemust, baky, Asep6aiimkan, Email: seymura.aliyeva@gmail.com

PE3IOME

B nanHO# cTarhe 3aTparuBaeTcs CoJiep)KaHHE cepbl B ra30BOM KOHJEHCATe, MOJYyYEHHOM M3
bakunckoit HedTn. Hamm Obpuio BBIOpaHO oONpeAENiCHHME HWMEHHO Cepo- COAEpIKAIINX
COEJIMHEHUI B ra30BOM KOHJIEHCATe, TaK KaK Mbl 3HAEM YTO HAJIM4YHE CEPHUCTBIX COCTUHEHUIN
B KOHJACHCATax IMPUBOJUT K YXYAIICHHIO TGpMH‘-IGCKOfI CTaOMIILHOCTH BI)Ipa6aTI)IBaeMI)IX u3
HUX TOIUIMB, YBEJIWYMBAECT UX KOPPO3UOHHYIO arpecCUBHOCTb, NMPUBOJIUT K BHIOpOCY B
aTMOC(bepy IIpH CroOpaHuH TOIIJIMB BPECAHLIX BCUICCTB, IIPUAACT TOIJIMBAM HGHpH?ITHI:Iﬁ 3ariax.
Karouesble ciioBa: Cepa, He(Th, ra30Bblil KOHAEHCAT, Ka4yecTBO HEPTH.

XULASO

Bu moqgalads Baki neftindon alinan qaz kondensatindaki kiikiirdiin miqdarina toxunulmusdur.
Qaz kondensatinda kiikiird torkibli birlosmolorin torifini se¢dik, ¢ilinki bilirik ki,
kondensatlarda kiikiird birlogmalorinin olmast onlardan istehsal olunan yanacaqlarin istilik
sabitliyinin pozulmasina sabab olur, onlarin korrozivliyini artirir, yanacagin yanmasi zamant
atmosfers zororli maddoslorin atilmasina sobab olur. yanacaqlarda xosagolmoz qoxu yaradir.
Acar sozlar: Kiikiird, neft, qaz kondensati, neftin keyfiyyati

ABSTRACT

This article touches upon the sulfur content in gas condensate obtained from Baku oil. We
have chosen the definition of sulfur-containing compounds in gas condensate, since we know
that the presence of sulfur compounds in condensates leads to a deterioration in the thermal
stability of the fuels produced from them, increases their corrosiveness, leads to the emission
of harmful substances into the atmosphere during the combustion of fuels, gives fuels
unpleasant smell.

Keywords: Sulphur, oil, gas condensate, oil quality

BBenenme: Jlns  ra3oBBIX  KOHACHCATOB, J0ObIBaeMble HAa  Ta30KOHJIEHCATHBIX
MECTOPOXKIACHHSIX, CHaYasIa MPOBOIAT CTAOMITH3AIMIO M OYMCTKY OT CEPHHUCTHIX COCTUHEHUH.
[To comepxanuo 00IIeH Cephl TA30KOHICHCATHI IESATCS Ha 3 TPYIIIBL:

- OeccepHUCThIE W MaJIOCEPHHCTHIC, conepxkamue He Oosee 0,05 % macc.o0mieir cepel, ATH
KOHJICHCAThI HE MTOJIBEPTral0T OYHCTKE OT CEPHUCTBIX COSAMHEHUN;

- cepuuctole, comepkammue ot 0,05 no 0,8 % wmacc.olmieit cepbl, HEOOXOAMMOCTh OYUCTKU
3TUX KOHJEHCATOB PELIaeTCsl B 3aBUCUMOCTHU OT TPeOOBAaHUI K TOBApPHBIM MPOIYKTaM;

- BBICOKOCEpHHUCTHIE, comepxkamue Oonee 0,8 % macc.o0mer ceppl, OYHMCTKAa TaKHUX
KOHJICHCATOB MPAKTUYECKU BCETIa HEOOXOqMMA.
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CepHUCTBIE COCTMHEHUS B TAa30BBIX KOHJEHCATAX MPEICTaBICHBI Pa3IMUYHBIMU Kiaccamu. B
JIETKUX JUCTUIUIATAX COJEpP)KAaTCsI, B OCHOBHOM, anudarnyeckue Mmepkantanel C2 - C5
HOPMAJILHOTO M HM30CTPOCHHUs, 0OJamaroline HenpusTHbIM 3amaxoMm [1]. Mx u3BiekaroT u3
KOHJCHCATOB JJI IMOJIydeHUs OJOpaHTOB. B Oonee TspKenblx (Gpakimusx coaepxkarcs
cynbhuasl (anudaTUdecKue, MUKINIYECKUe U apoOMaTHUeCKnue) U THO(EHBI, IPEICTaBICHHbBIE
AJKUAJI3aMeIIeHHBIMU THOheHaMu, OeH30THodeHaMu, HahTeHOOeH30THOhEHAMH U JIp.
Haubonee arpecCBHBIMU CEPHUCTBIMU COCTUHEHUSMU SBJISIFOTCS. MEPKAITAHBI.

B cooTBeTcTBUM ¢ COBpEMEHHBIMU TPEOOBAaHMUSIMHU COJIEpP)KaHHE OOIIEH cepbl B OCH3WHE HE
noipkHo npessimath 0,01 % macc., a conepkanne mepkantaHoBoit cepoi- 0,001 % macc.

B nusenbHOM TorMBe M1t OBICTPOXOMHBIX jaBUrarened coorBeTcTBeHHO 0,2 % m 0,01 %, a
JUTS TOPOJICKUX JTU3ENBbHBIX TOIUIMB COJEpKaHHe 00IIeil ceprl TOobKHO ObITh He Oonee 0,02-
0,05 % macc. npu OTCYTCTBUU MEPKAIITaHOB.

s peaxtuBHbix Torus (PT, TC- 1) cogepxanue o01eli cepbl He JOIKHO IPEBBILIATD

0,1- 0,2 %, a mepkanTanoBoii cepoi- 0,001- 0,003 %.

[TpoBenenue padotel: B manHON paboTe Mbl MPOBEIHM aHAIU3 HA OMPEICICHHE COACPIKAHUS
CEpOCOJIEpXKAINX COCIMHEHUH B Ta30BOM KOHACHcare. AHaim3 ObUT TPOBEeAEH B
coorBeTcTBUM cO CTaHIApTHBIM METOJIOM HWCIBITAHHN JIsi ONPEICIICHUS XapaKTEPUCTHK
W3HOCA He(PTSIHBIX W JAPYTUX THAPABIMYSCKHUX JKUIKOCTSH B JIOMACTHOM HACOCE MOCTOSHHOTO
oosema ASTM D2882 [2]. Amnamu3 O6bl1 mpoBeaéH Ha ra3oBoM xpomatorpade tuma Varian
450 GC( PFPD detector). PesymbTaThl MoJiydeHHbIE Ha OCHOBAHHUHU TMPOBEAEHHOTO HAMHU
aHayM3a MoKa3aHbl HIbKE B Tabmuie 1:

H2S Hydrogen Sulfide <0.01 <0.014
| cos Carbonyl Sulfide <0.01 ‘: <0.025
C1-SH Methyl Mercaptan | <0.01 <0.020
C2-SH Ethyl Mercaptan | | <0.01 <0.025 |
DMS Dimethyl Sulfide i <0.01 ; <0.025
CS2 Carbon Disulfide - il <0.01 <0.031
2-C3-SH Isobutyl mercaptan i <0.01 <0.031 e |
T-C4-SH Tert-butyl mercaptan | 3 <0.01 : <0.037 | I
{-1-C3-SH Propyl mercaptan A <0.01 i <0031
- MES Methyl Ethyl Sulfide I T | <0.031 |
| 2-C4-SH isopentyl mercaptan 8 L <0.037 |
| C4H4s Thiophene ikt <0i0d 1 <0.034 ‘
L_Z‘_M-1£3-SH 2-methyl-1-propyl mercaptan <001 <0.037
DES Diethyl mercaptan 0.0 i <0.034
i ~ Total Sulphur LEll<0.08 <0.013

Taﬁ.lmua 1. Pe3yﬂbTaTLI daHaJIn3a ra30BOro KOHACHCATa 1o COACPKaHNUIO CCPLI.

OTOT METOJ UCIBITAHUN BKJIIOYAET MPOLELYPY UCIBITAaHUS IUIACTUHYATOTO HAcOCa BBICOKOTO
JIABJICHUS] C TOCTOSTHHBIM OOBEMOM JUIsSl ONPEACICHHUs XapaKTEPUCTHK H3HOCA HEPTSIHBIX U
JPYTUX TUIPABINYECKUX KUAKOCTEH.

Tak xe 3TOT MeTOoJ SIBJIAETCSl OJHUM U3 HauboJiee YacTO MCIOJIb3YEMbIX TECTOB JJISI OLEHKHU
IIPOTUBOM3HOCHBIX CBOMCTB IrujpaBinueckoil xuakoctu spisercs ASTM D 2882, koropslii
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OcHOBaH Ha JjomacTHOM Hacoce Vicker V-104. XoTs 3T0 OOBIYHO HCHOJB3YEMBIH TECT,
pe3yNbTaThl MOT'YT OBITh CBSI3aHBI C MHOT'OUYHCIICHHBIMHU TIOTEHIMAIBHBIMY NIPOOJIEMaMH KaK B
Hpoleype TECTUPOBAHMUS, TaK U B 000PYJOBaHUY Hacoca

Pe3yabTaThl: B 3aBUCHMOCTH OT COAepKaHUSI CePhI, CTAOUIBLHBIC Ta30BbIE KOHICHCATHI
NeNATCS Ha TPU KJlacca:

| - MmanmocepHuCTBIE MM OECCEPHUCTEHIE;

Il - cepaucThIC;

I11 - BBICOKOCEpHUCTEHIE.

Copepxanue cepbl B KOHACHCATax U B MpoaykTax ux neperonku aius I, II u 11T knaccos
JIOJDKHO COOTBETCTBOBATh HOpMaM U TPeOOBaHUSM, IPUBEACHHBIM B Ta0iuIe 2.

Pon| [aensHue [Knacc Maccosan Aona cephl, % B
HACHILLEHHBIX
ra30B0M OMCTHNNATHBIY TOMMUBAX
napoe, Na
KoHAeHCaTe
(MM PT. CT)

OEH3IWHE |PEAKTHBHOM [IM3ENbHOM
(KOHeW | Tonnuee Tonnuees
KMneHua| (135-200 ° [{200-320 °

200°C)| C) C)
01 |Bblwe 93325| | He Bbiwe | He He Bbiwe | He Bbiwe
(700) 0,05 BLille 0.01 0,03
0,03

I 0,081-0.8 He He Boiwe | He Beilwe

BhilLe 0,1 0.5
0.1
02 (Hue 93325 Il | Boiwe 0.8 | Bellwe | Buiwe 0.1 |Boiwe 0.5
01

Tadauua 2. Kimaccudukaimsi ra30Boro KOHAEHCATA MO COJIEPKAHUIO CEPOCOIEPIKALITUX
COCTUHECHUH.
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Ecnu dpakiuu, monydeHHbIE 13 MAJIOCEPHUCTBIX Ta30BBIX KOHJICHCATOB, COJCPIKAT CEPY BHIIIIC
yKazaHHBIX U1 | Kjjacca mpenenoB, TO 3TU ra30Bble KOHJEHCATHI JIOJDKHBI OBITh OTHECEHBI K
ra3oBbIM KoHeHcaTaMm 11 kiacca [3].

Ecnu ¢pakiuu, BeIIeIeHHBIE U3 CEPHUCTOTO Ta30BOr0 KOHJICHCATA, COJACPIKAT CEPy HE BBHIIIEC
MpEAeNioB, YKa3aHHBIX JUIA MPOAYKTOB, IMOJYYaeMbIX U3 MAaJOCEPHUCTOrO Ta30BOTO
KOHJIEHCAaTa, TO OH JOJDKEH OBITh OTHECEH K Ta30BLIM KOHJeHcaTaM I kiiacca.

B Tom cnyuae, korja ogHO WM BCE JMCTHIUISATHBIE TOIUIMBA, MOJYy4aeMbI€ M3 CEPHUCTBIX
ra3oBbIX KOHJCHCATOB, COJIEPKAT CEPY BBIIIC YKa3aHHBIX ISl 3TOrO Kjacca MpeaesioB, TO 3TH
ra3soBbl€ KOHAEHCATHI JOJDKHBI OBITH OTHECEHBI K ra30BLIM KoHAcHcaTaM III kiacca.

["azoBbie koHmeHcatsl 111 kmacca moryt ObITh OTHeceHbI Ko Il kiaccy nuinb Tornaa, Korja Bce
JTUCTUJUISITHBIC TOTUTMBA, BBIICTICHHBIE U3 HUX, COJIEPKAT Cepy HE BBIIIE MPEEIOB, YKa3aHHbBIX
JUIsL TIPOJIYKTOB CEPHUCTBIX Ta30BBIX KOHJEHcAaTOB. Takum o0O0pa3oM, KIacc Tra30BOTO
KOHJIEHCATa OIpeAeNsIieTCs] HE TOJBKO COJIEp)KaHHMEM Cephl B Ta30BOM KOHJIEHCATE, HO H
KOJIMYECTBOM CEPhI B OTJICIBHBIX €r0 (paKInsIx

Takum oOpa3om comocraBistst Tabmuiy 1 u TabmuIly 2 MOXEM BBISIBUTH YTO, Ta30BBIN
KOHJICHCAT IMOJIyYEeHHBIH U3 0aKMHCKOW He(TH OTHOCHUTCA K Kiaccy | To comepikaHHIO cephl
(TO eCTh SIBIIACTCSI MATIOCEPHUCTHIM UM HECEPHHUCTHIM).
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PE3IOME

HccnenoBana kaTamuTHYeCcKasi akTUBHOCTh 00pa3LoB (epputa MeIu, NOIyYEHHBIX METOAOM
30J1b-T€JIb C TOPEHHEM M «KEPAMHUYECKHM» METOJOM M3 OKCHAOB, B PEAKIHUH OKUCICHUS
MOHOOKcuIa yriepoaa. s uHTeHcupukanun oO0pa3oBaHUS KaTaIUTUYECKH aKTUBHOM
KOMIIOHEHTbl ~ KCIIOJIb30BAaHO MHUKPOBOJIHOBOE H3JlydyeHue. Kartanutuyeckass aKTUBHOCTD
HOJYYEHHBIX O0pa3lOB HUCCIIEOBaHA B PEAKIIMM OKHCIUTEIbHONH KOHBEPCHUM MOHOOKCHA B
quokcuayraepoaa. Pesynbrarsl okucieHus CO Ha modydeHHbIX o0pasliax KaTaiauzaTropa
IOKa3bl- BAIOT, YTO B 30JIb-T€Jb CrIOcOo0e mosyuyeHus (eppurta Meau AajbHelas oOpaboTka
rensi (ropeHre, MUKPOBOJIHOBass 0OpabOTKa IMOIy4E€HHOTO MOPOIIKA IOCIE TOPSHHS Tels U
MHUKpPOBOJIHOBass 00paboTKa reisi) BIIMSAET HAa KaTAJIUTHU- YECKYIO aKTMBHOCTb. Y CTaHOBIIEHO,
yto B okucieHuun CO HamOosee akTUBHBI 00pa3lbl peppuTa MEAH, MPUTOTOB- JIEHHBIE 30JIb-
refib METOJIOM C TOPEHUEM KaK TPaJAULIMOHHBIM CIOCOOOM, TaK M B MUKPOBOJIHOBOM neun. Ha
yTHX obpasnax momHas korsepcus CO 8 COz mponcxomut mpu Temmepatype 200-250 °C, B
TO BpeMsl Kak 00pasIibl C JOMOJHUTEIbHBIM JIOKUTOM B MHUKPOBOJIHOBOH MEUYU U MOJIy4YEHHBIE
U3 OKCUIOB TBEpAO(a3HBIM CHUHTE30M B MUKPOBOJHOBOM IIOJI€, MOJTHOCTHIO KOHBEPTUPYIOT
CO npu Temneparypax 250-325 C. IlpumeHeHre MUKPOBOJIHOBON T€pMUUECKOH 00paboTKH B
CUHTE3€ (PEepPUTOB 30JIb-T€NIb METOJOM C TOPEHHEM IO3BOJIIET UCIIOIB30BAaTh ATOT METO/ KaK
0o0J1ee 5KOHOMUYHBIN C TOYKU 3PEHUS SHEPTUHU U BPEMEHH.

KnroueBsie cnoBa: ¢peppuT Meau, 30Jb-T€Ib METOJl, MUKPOBOJIHOBOE M3Iy4y€HHUE, OKHCIIEHUE,
TBep10(a3HbII CUHTE3, KaTaIU3aTop, yAeIbHas TOBEPXHOCTb

BBenenue: [Ipobnema yTunuzanuu MOHOOKCHIA YTIIEPOia, KOTOPBI BHOCUT OCHOBHOM BKIIA]
B 3arps3HEHHUE OKPYKAIOIIEH Cpelbl, HE TepseT CBOEH akTyanbHOCTHU. [l OKHUCIEHHS
MOHOOKCHJA YTJIEpoJia B JHOKCHJ HCIONB3YIOT MAapTaHIeBble, MEIHO-XPOMOBBIE |
coJlepiKalye MeTallbl IUIATHHOBOM Tpymmbl KaTanuszatopel [1]. B mocnemnume romabl
NosIBJIsSIETC Bce OoJiblie padoOT MO OKHCIEHHI0 MOHOOKCHZIA Yriepoja Ha (eppUTOBBIX
KaTaau3aTopax, 4yTo JIeJaeT MEepPCIEeKTUBHBIM 3TO HarpasieHue [2, 3].

Hanowactuipl QeppuToB MONMY4arOT METOJOM COOCAXIACHHUS  COJIEM WIJIM THUIPOOKHCEH
METAIIJIOB C TOCIEAYIONIMM TEPMUYECKUM pA3JI0KEHHEM U CIeKaHHeM OO0pa30BaBIIUXCS
OKCHUJIOB. MeToji OCaKICHHUS MMEET DS HEJOCTATKOB, OCHOBHBIMH M3 KOTOPBIX SIBIISIOTCS
3HAUUTENBHOE KOJIWYECTBO CTOYHBIX BOJ M Ta30BBIX BBIOpocoB. [lomydenue depputoB u3
OKCHJIOB I10 «KepaMUYECKOM TEXHOJIOTUN» XapaKTepU3yeTcsl OTCYTCTBHEM 3TUX HEIOCTATKOB,
YTO MOBBIIIAET SKOJOTUUHOCTH IIpolLiecca.

Bo Bcex meromax momydeHus ¢eppuToB (OpMHpPOBAHHE €r0 CTPYKTYPbI MPOTEKAET MpH
BBICOKOH TemIiepaType BO BpeMsl CIIEKaHHsI, KOTOPOE SBISIETCS TBEpAO(a3HBIM MPOIECCOM H
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TpeOyeT IHUTENbHON TepoMooOpaboTku. II03TOMY MOMCK HOBBIX METOIOB CHHTE3a (EPPUTOB
C MEHbIIEH IPOAODKUTEIBHOCTBIO U DHEPro3aTpaTaMy IIPOIOJDKACT OCTABATHCS AKTYaIbHBIM.
C 9T0if TOUKH 3peHUsl CUHTE3 (PePPUTHBIX HAHOYACTHUIL 110 30JIb-T€lIb TEXHOJIOTHH C TOPCHUEM
(pacTBOpa MM Tredis) SIBISETCS MEePCHEeKTUBHBIM METOJIOM, KaK C TOUKU 3PEHUS HECIOXKHOCTH
IIPAKTUYECKOI'0 OCYIIECTBJIEHUS, TAK M SKOHOMHMM BPEMEHH M JHEpro3arpar. OTOT METO]
ABISICTCA OJHUM U3 HauOoJjiee MEpCHEeKTUBHBIX METOIOB IIOJIY4YEHHs HAHOMAaTepHajoB U
MO3BOJISIET CHUHTE3UPOBATH CJIOXKHBIE OKCHIHBIE CHCTEMBI, B TOM 4YHCIE U (EppPUTOBBIC
HOPOLIKH Pa3JIMYHbIX XUMHYECKHX cocTaBoB [4-5]. Kpome Toro, B mocienHee Bpems s
MIOJIy4eHHUSI KaTaau3aTopoB M CTUMYJIMPOBAHMS XHMMHMYECKUX PEaKIU  HCHOJIb3YIOTCA
pasiu4HbIe BUJABI OOJY4YCHUs, B YACTHOCTH MHKPOBOJIHOBOe [6-7].  MuKpOBOJIHOBas
00paboTKa UMEET psij MPEUMYIIECTB TIepe OOBIYHBIMHU TPATUIIMOHHBIMI METOAAMU Harpesa,
K HUM OTHOCSITCSI OJHOPOJHOE pacHpesesieHHe TeMmIeparypbl B 0ObeMe  HarpeBaeMoro
00BEKTa, YTO YPE3BBIUAHHO BAXKHO IMPH TEPMHUYECKONH 0OpabOTKE KaTaaum3aTOpOB, BBICOKAs
CKOPOCTb HarpeBa U HU3Kasi MHEPLUOHHOCTb.

B nanHO#i paboTe mpHBEOEHBI pe3yNbTaThl CHHTE3a (eppura MeIu IO KepaMHU4eCKOH
TEXHOJOTMM M3 OKCHJAa MEIU W MAarHeTUTa U IO 30JIb-T€Jb TEXHOJIOTMH C TOPEHHEM,
uccienoBanus (Ha30BOrO COCTaBa, MAarHUTHBIX M ONTHYECKHX CIEKTPOB, TEKCTYphl U
KaTaJIUTUYECKHUX CBOWCTB B PEAKIIMM OKUCICHUS MOHOOKCH/IA YIIIEpOJa B JUOKCULL.

JKCIepUMMEHTAIbHAA YacTh: B KauecTBe NpeKypcopoB JUlst CUHTe3a (eppuTa 1o 30JIb-Tellb
MeTOAy ¢ ropeHueM Obutd ucnojib3oBanbl comu  Fe(NO3)3-9H20, Cu(NO3)2:3H20 u
OpraHuMYecKue peareHTbl. B KauecTBe OpraHMYeCKMX peareHTOB Oblja MCIIOJIb30BaHa
JMMOHHAs KUCJIOTA. ['OpeHue OCYIIECTBISIN KaK TPAIUIIMOHHBIM METO/IOM - HarpeBaHUEM B
CYUIMJIBHOM IIKa(y, TaK 1 B MUKPOBOJIHOBOMH IEYH.

BoxHble pacTBOpBI  pacCUMTAHHBIX KOJIMYECTB COJIEH W  OPraHMYECKOro peareHTa
nepeMeluBali Ha MarHUTHOM MelIajke ¢ mogorpeBoM 1 yac. 3ateM HarpeBajiy B CYIIUIbHOM
mkady, npu Temmeparype 130-150°C mpowmcxomuno Bosropanme. YacTs 00pa3oBaBIIEro
MOpOUIKA JIOTMOJHUTENILHO —MOJBEprajiv  JAajbHEHIIen TepMUYeCcKoil 00paboTke B
MHUKpOBOJHOBON mieun EM-G5593V (Panasonic) ¢ o0Gbemom pe3oHatopa 25 1 mpu
BapbUpoBaHUM MouIHOCTH MarHeTpoHa 300-800 Bt c paboueii wyacrotoit 2450 MI'n. Eme
OJIHY CEPHUIO SKCIIEPUMEHTOB C CYIIKOW MacTO00Pa3HOTO TeJsl 1 €r0 BO3TOPAHUEM TPOBO N
B MUKPOBOJIHOBOI IE€YH.

Jns cuHTE3a QeppuTta MO KEPAMHUYECKOW TEXHOJIOTHH, B3SATHIE B CTEXHOMETPHYECKUX
COOTHOILIEHUSAX OKcHJ Menu U MarHetuT FesOs ¢ conmepkanuem sxenesa 70.4 %. B TedeHue
Jaca TOMOTEHH3UpPOBAIM TepeTrpaHueM B (GopdopoBoil cTymke ¢ ATHIOBBIM CIHPTOM O
MOJTHOTO BBICHIXaHUSA. 3aTeM IMOJYyYEeHHYI0 CMECh IOMEIlAld B KBaplEBBIH CTakaH u
MOJIBEPTajii MUKPOBOJIHOBOI 00paboTKe.

PentrenodasoBblii aHau3 IPOAYKTOB OBLT IPOBEAECH HAa aBTOMAaTHYECKOM uppakTomerpe «D
2Phazer» ¢hupmsbr Bruker.

W3mepenne  ynenbHOW  MOBEPXHOCTH  OOpasloB  ONpPEAETSUIM  HU3KOTEMIIEpaTypHOM
azicopOmeit azora mo MHOroToueyHomy metony bOT, momnsiid 06sem mop no metony BJH na
npudope SORBI-MS (BAO «META», Poccust). TekctypHble mokasarenu o0pasios ¢eppura
Meau ¢ cootHomeHneM Cu:Fe=1:2 u 2:1, momydeHHBIX pa3HBIMH METO/JAaMH, TPUBEIACHBI B
tabmuie 1.

[Tonydyennsle nopomku ¢(epputa B KoJM4YecTBE 1 rpaMM CMEHIMBAIU CO CBSA3YIOUIUM -
alomMoreneM, (opMoBalu B TpaHylNbl, CYIIMIM Ha BO3AyXe, ATbHEHIIYI0 TEPMHUYECKYIO
00paboTKy MPOBOAMIIN B CYIIMIIBHOM KAy U My(eTbHON TIeUH.
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Oxucnenne CO mpoBOIWIIM MPOTOUHBIM MeToa0M mipu cooTHomeHun CO:Bo3myx=1:(3-5),
06beMHOI cropoct 6000-12000 yac™. Ananus nmpoBoaunn Ha xpomarorpade JIXM, B aByx
KoJIOHKax ¢ copOenTamu CaA u nmopomnak Q.

Ta6auna 1. Brusaue cnocobGa mnpuroroBieHus ¢GeppuTa MeOd Ha €ro TEKCTypHbIE
HOKa3aTeinu

Y aenpHast MOBEPXHOCTS, O6wem mop, V
S, mM%r cm®/r
Crioco6 curTe3a

Cu:Fe=1:2 | Cu:Fe=2:1 | CutFe=1:2 | Cu:Fe=2:1
1. «Kepamudeckuii cnoco0» U3 OKCHI0B MeU 0.4 0.6 - -
W Kelle3a B MUKPOBOJIHOBOM T10JIE
2. 301b-TeJIb METO]] C TOPEHUEM 18 154 0.09 0.083
3. 30/b-TeIb METOJ C TOPEHUEM U
JIOTIOJTHUTEILHOW MUKPOBOJIHOBOMN 1.0 1.3 - -
00paboTKO
4. 307b-TeTh C TOPEHHUEM B MUKPOBOIHOBOM 8.0 55 0.02 0.01
ne4n

Pe3yabTaThl U X o6cy:kaeHue: PentreHoda3oBelii aHAIN3 MOKa3ajl, YTO KaK B pe3ysibTare
TBepa0(a3HON peaky B3aMMOJEHCTBHSI OKCHJAa MEIH C MAarHeTUTOM, TaK W MPU CHHTE3E
IO 30JIb-T€b TEXHOJIOTUM OOpa3ylTCs COOTBETCTBYIOIIME (EPPHUTHI, U OHU COCTABISIOT
ocHoBHyI0 (hazy - CuFe20s (puc.l). [Ipu nonydyenuu HeppuToOB MO 30Jb—TENIb METOY YXKE B
pe3ynbTare ropeHus: 00pa3yroTcs peppuThl, 4TO BUIHO Ha pUC. 2 O, HO peakius He UAeT 10
KOHIIa, O YeM CBHJICTEIbCTBYIOT COOTBETCTByMOIIHE pediexcsl remaruta. llpm
HEOOXOIMMOCTH JIOKHTa €ro OOBIYHO MPOBOST B MYy(EIbHON MeYr B TEUCHHE HECKOJIBKUX
yacoB. B Hamem ciydae ¢ mpuUMEHEHHEM MHKPOBOJIHOBOM TEPMHUYECKOW 0OpabOTKM Ha ITO
YXOIUT OKojJo 2-x MuHyT. Ilpu T1BepmodaszHoM cuHTe3e oOliee BpeMsl peakuuu C
IPOMEKYTOYHBIM NIEPETHPAHUEM COCTaBIsIET Npu MomrHOcTH MarHeTpoHa 800 Bt Bcero 8-10
MHHYT.

| T '
| Faauannasnind W I Iy L
Md \ / P o Wikt (|
mw\.,_“w : M W “*W\-f‘k,(\.ﬂ '
. -
a 0 c
Puc. 1. Tudpakrorpammsl ¢GeppuTa MeAu, MOTYYEHHOTO MUKPOBOIHOBBIM TBEPIO(a3HBIM
CHHTE30M M3 OKCHJIa MEAW W MarHetuta (a), 30Jib-Teldb ¢ ropeHueM (0) W TOCIeayroIIeH
MUKPOBOIHOBOU 00paboTKOi (C)

Ha puc.2 npexacrasnensl cnektpsl DIIP  ¢eppura menu, moixydeHHOIO METOAOM 30Jb-Tellb
TEXHOJIOTHH C TopeHueM 0e3 W MHKPOBOJHOBOH 00paboTKO#. MCXOIHBIE OKCHIBI — OKCH]Y
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menu(ll) CuO, marnetur Fe30s, kak u Gepput Meau, 0Opa3yrOIIUiCS B pe3ysibTaTe CUHTE3a
ABIIIOTCS. MAarHUTHBIMU MaTepHallaMy C IIUPOKUM CIHEKTPOM MarHUTHBIX CBOMCTB (0T deppo
(peppu)- MarHeTm3ma 10 cCymnepriapamMarHeTusma (B 3aBHCHUMOCTH OT pa3Mepa YacTHIl) U
antudeppomaruerusma). Kak BugHO U3 puc.2, MHTEHCUBHOCTSH, mupuHa (AH = 2170 u 1740),
3HaueHusi @-pakropoB (g = 3.094 wu 2.941) HabmrogaeMbBIX CHTHAIOB CYIIECTBEHHBIM
0o0pa3oM 3aBUCAT OT METOAa MPHUrOTOBIEHHUS 00pasuoB. OmnpenenuB w3 AudpakTOrpamMm
COJIep’)KaHUE OKCUIOB MEIU W JKeJe3a, OLCHUIM BKJIAJ KaKI0W KOMIIOHEHTHI B MarHeTH3M
CUHTE3MPOBAHHBIX 00pa3I0B.

mesR scusion Ds 0 T 1516 nEFR Acuston Dotz 22020 T 1430

P

s 8 & 8 8 8 B B B8

BB Basa o

Puc. 2. OIIP cektpsl ¢pepputa Meau, TOTYYEHHOTO MO 30Jb-T€lb TEXHOIOTUH C TOPEHUEM
6e3 (a) 1 ¢ MUKPOBOJTHOBOI 00paboTKOii (0)

Kak BUAHO W3 TPHUBEIECHHBIX CIICKTPOB, PETHCTPUPYIOTCS OYEHb MHTCHCHUBHBIC, MUPOKUE U
CHWJIBHO aCHMMETPUYHBIC IJIMHUU TMOTJIONMIEHUS. AHAJIOTMYHBIE  CUTHAIBl DJIEKTPOHHOTO
MarHUTHOTO PE30HAHCA 3apETHCTPUPOBAHBI IS JOCTATOYHO OOJIBIIOTO  KOJWYECTBA
JKEJe30CoIepKaIUX 00pa3IoB C JMAMarHUTHBIMU MaTpuiiamu. [10CKOJIBKY B HCCIEIyeMBbIX
HAMU 00pa3max TMPUCYTCTBYIOT HE MEHEe JBYX MAarHUTHBIX (a3, 3aperucTpupoBaHHBIC
CHEKTPHl OBUIM PACCMOTPEHBI COCTOSIIIMMU W3 JBYX KOMMOHEHT. OJHAKO TEOpEeTUYECKH
MOCTPOCHHBIC KPWBBIE C YYETOM JBYX MAarHUTHBIX (a3 OBLIM HEYIOBICTBOPUTEIHHBIMHU.
Tpebyercsi, ckopee BCero, y4er OOJBIIEero YUCia KOMIIOHEHTOB.

B UK-cnektpe B mmanazone ot 400 mo 1100 cm™! HaGoMAIOTCA TIONOCH TIOTJIOMEHUSI
(436,07; 473,61; 546,86; 692,87; 951,16 u 457,20, 548,78, 838,90, 890,21, 1117,61 cm?),
o0ycioBieHHbIe pemeToyHbIME KoebarussmMu M—0O- 1 M—OH-—cBsizeii [8].

Karanutudeckass akTUBHOCTh MPUTOTOBIIEHHBIX BBIIICYKa3aHHBIMA MeToJaMu (eppuTa Meau
¢ coorHomenneM Cu-Fe=1:2 u Cu-Fe=2:1, Oblna mcciaegoBaHa B OKHCIECHWM MOHOOKCHIA
yriaepoaa B AUOKCHIA. 3aBUCHUMOCTH KoHBepcur CO OT TeMIepaTrypbl Ha STHX 00pasmax
beppuTa Menu npuUBeeHbl Ha puc. 2 U 3.

Puc. 3. 3aBucumocts konBepcun CO  oT TemmepaTypbl Ha oOpasuax deppura Meau,
MOJTyYEeHHBIX: 1 - 305b-renp METOAOM C TOpEHHEM; 2 -305Ib-T€lIb C TOPEHUEM B
MHUKPOBOJIHOBOM T€4H; 3 - 30JIb-T€JIb METOJOM C TOPEHHEM U JIOKUTOM B MHUKPOBOJHOBOH
neun; 4 - TBepAO(pa3HBIM CHHTE30M M3 OKCHJa MEAM M MarHeTUTa B MUKPOBOJIHOBOM TeYH: a)

Cu:Fe=1:2, 6) Cu:Fe=2:1. CO: B-x=1:3 (mou.), 06.ck. 10000 uac™
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Pesynbratel okucienus CO Ha ¢eppuTe MeaM MOKa3blBalOT, YTO B 30JIb-T€lb CIIOCOOE
nojy4deHus: (heppuUTOB NaNbHEHIIas TepMuyeckas 00padoTka rens (ropeHne, MUKPOBOIHOBAs
00paboTKa MOJIyYeHHOI'0 MOPOLIKa IOCIe TOPEHUs Ielii U MUKPOBOJIHOBas 00paboTKa res)
BJIMSIET HAa KaTaJUTUUECKYI0 aKTUBHOCTb.

N3 pucynka 3 BuaHO, uTO Bce o0Opa3ubl (epputa MeAH, CUHTE3UPOBAHHBIE pa3HBIMU
crocobamu, noiaHocTeio KoHBepTUPYIOT CO B CO2. Pasnuua B temmneparype, npu KOTOpOi
npoucxoaut nosnHas kousepcust CO. B okuciaennn CO Hanbosiee akTUBHBI 00pasLibl peppura
MeH, TMPUTOTOBIIEHHBIE 30JIb-T€JIb METOJOM C FTOPEHUEM KaK TPaJUIIMOHHBIM CIIOCOOOM, TaK
U B MUKpOBOJIHOBOU meun. Ha stux obpasnax nonnas kousepcus CO B CO2  mpoHcXOauT
npu Temmeparype 200-250 °C, B To Bpems Kak 06pa3lbl ¢ AOMOTHUTENLHBIM JOKHTOM B
MHUKPOBOJIHOBOM T€YM M CHUHTE3HMPOBAHHBIE U3 OKCHAOB TBEpAO(GA3HBIM CHHTE30M B
MHUKpPOBOJTHOBOM TIOJIe, TOJHOCTBhIO KoHBepTHpyloT CO mnpu Ttemmeparype 250-325 C.
CpaBHeHue ynenbHONW moBepXHOCTH oOpa3ioB (Tabn.1) mokaspiBaeT, dYTO 0O0pasiibl,
MIOJIyYEHHBIE W3 OKCHJIOB TBEPIO(pA3HbIM MHKPOBOJHOBBIM CHHTE30M O0O0JaJal0T OYEHb
MaJIeHbKOM  y/l€TbHOM IOBEPXHOCTBIO, JONOJHMUTENbHAas MHKPOBOJIHOBasg o00paboTka
MOJIyYEHHOT'0 30JIb-T€JIb METO0M IOpoIIKa (heppuTa MEAU TaKKe MPUBOJAUT K YMEHBIIECHUIO
yJIelbHOM MOBEPXHOCTH I10 CPAaBHEHUIO ¢ 0Opas3lamH, MOJy4YeHHBIMH TOPEHHEM relid., T.€.
YETKO NpPOSBISETCS BIUSHUE CIOco0a NPUTOTOBIEHMS  00pa3slloB HAa MX TEKCTYPHbIE
NoKa3aTea M KaTalUTUYECKYI0 aKTUBHOCTb. AHAJOTWYHAs KapTHHAa HAOIIOAAeTcss M INpHU
JOTIOTHUTEIIbHOW TEPMUYECKOH 00pabOTKEe MOJYyYEHHOTO 30Jb-T€JIb METOJOM IMOpPOIIKa
deppuTa B MUKpPOBOJIHOBOW MEUH.

Ha puc. 4 a,6 npezncraBieHbl 3J€KTpOHHbIE MUKpOGOTOrpaduu CUHTE3UPOBAHHBIX IBYMS
pasIMYHBIMM MeToaMu  o0pasubl ¢eppura meau. M3 npuBeneHHbIX MHKpodoTorpaduit
BUJTHO, YTO B 000MX CiIy4asiX 4yacTULIbl (heppuTa NPEACTABIAIOT COOON YKPYIHEHHbBIE arperarsl
C pa3MepoM 4YacTUI[ OT COTEH HAHOMETPOB 10 AECATKOB MHMKPOMETPOB, OJHAKO OOpasell,
MOJTYYCHHBIA 30J1b-T€JIb METOJ0OM C noxuroM B mosie CBY xapakrepusyercsi oOpazoBaHUEeM
6osiee OJHOPOAHBIX HAHOYACTHMII M PABHOMEPHBIM HUX pacIHpelesieHHeM Ha IMOBEPXHOCTU
KPYITHBIX YacTHII.

[Tonmnas konBepcust CO Ha oOpasiax, MOJyYEeHHBIX TOPEHHEM Telis B CYIIMIBHOM IIKady U
MHKpOBOJIHOBO# Teun, JocTHraercss yxke mpu temmeparype 200° C, uro ma 100° C Hmxe, uem
Ha oOpa3lax C JOKUTOM M TBepAO(a3HBIM CHHTE30M B MHUKPOBOJIHOBOM meun. Ho mms
BO3TOpaHUs rejis B MUKPOBOJHOBOM II0JIE M3-32 OOBEMHOIO MOIJIOLIEHUS MHUKPOBOJIHOBOIO
U3JIy4eHUs: U TpaHchopMaly ee B TEIUIO TpeOyeTcs HaMHOTO MEHbIIE BPEMEHH, YeM IpHU
0OBIYHOM HArpeBe, YTo AeaeT ATOT MeToJ| 00Jiee MPEeNOYTUTEIbHBIM.
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a) 0)
Puc. 4. Mukpodororpadpuu o0pasoB Qepputa MeaH, MOITYYEHHBIX MHUKPOBOIHOBBIM
CHUHTE30M M3 OKCHUJIOB (@) U 30JIb-T€JIb METOAOM C TOpeHHEeM U 10xurom B noie CBY (0).

[Tonnas konBepcust CO Ha oOpa3suax, MOJy4YEeHHBIX TOPEHHEM el B CYyLIWIBHOM IIKady U
MHKpOBOJIHOBO# Ieun, jocTuraercst yxke mpu temmeparype 200° C, uro ma 100° C Hmske, uem
Ha o0Opa3lax ¢ JOKUIOM M TBepAO(a3HBIM CHHTE30M B MHUKPOBOJHOBOH meun. Ho ans
BO3TOpaHUs Telii B MHUKPOBOJIHOBOM II0JIE M3-32 OOBEMHOTO TOTJIONICHUS MUKPOBOJIHOBOTO
U3Iy4YeHus: U TpaHchopMaluu ee B TEIUIO TpeOyeTcs HaMHOTO MEHbIIE BPEMEHH, 4eM IpHU
O0OBIYHOM HArpeBe, YTo JEaeT ITOT METOo| 00Jiee MPEeNTOYTHTEIHHBIM.

W3ydeHo Takxe BIUSHHE COOTHOLICHHS MEAM M JKeile3a B (peppuTe Ha KaTalMTUYECKIIIO
AKTUBHOCTh CHHTE3MPOBAaHHBIX 00pa3noB. [Ipu cCBEpXCTEXHMOMETPHUECKOM COJIEPIKAHUH METH
B deppute (Cu:Fe=2:1) obpaser Gonee aktuBeH B koHBepcuu CO, 4TO, BEPOSTHO, MOXKET
OBITH CBSI3aHO C OOJIBIIIMM COJAEpPKaHUEM OKCHUIHOM (a3l B 3ToM oOpasme. CoriacHo
pEeHTreHorpaMMe, Hapsly ¢ (eppuTOM IPU 30JIb-T€IIb CHHTE3€ C TOPEHHUEM 00pa3yeTcs TaKkxke
okcun Menu(ll) n mporcxomuT Takke yactuaHoe ero BoccranosieHue B Cuz0. TToaromy Obutn
MOCTaBJIEHBI OMBITHI C WHAMBHUIYAIbHBIM OKCHJIOM MEIH, TaKXXe MOJIYYEHHBIM I10 30Jb-Tellb
TexHosoruu. OHaKO pocTa KaTAIUTUYECKOH aKTUBHOCTH JIJIsl CHHTE3MPOBAHHBIX 00pa3IoB C
O0JBIINM COJIep’KaHHEeM OKCUIHOHN (a3bl Menu He Obulo 0OHapyxeHo. Tak, eclnu Ha OKCHJEe
menun 1ipu 250 °C xomBepcus coctaBnser 81%, Ha oOpasie (deppuTa MeaM yKe NpH
temmepatype 200°C konBepcus nocturaer 100%.

BobiBoa: O000111as BBIIEU3OKEHHOE, MOXKHO 3aKJIIOYUTh, YTO MHKPOBOJIHOBOE H3JIy4YECHUE
MOKET OBITh HCHOJIB30BAHO IS MOJIy4YeHUS! aKTUBHBIX (DEpPUTOBBIX  KaTalaM3aTOPOB
okucienus CO B COz. IlokazaHo, 4YTO MHUKPOBOJIHOBOE  H3JIyu€HHE OOecreYrBaeT
o0pa3oBaHHe KaTaJIMTUYECKH AaKTHBHBIX KOMIIOHEHT 3a 0oyiee KOPOTKHE MPOMEKYTKH
BpeMEHHU. OTOT CIOCOO TMOJydyeHHs] KaTaJUTUYeCKH aKTUBHBIX 00pasloB Qeppura Meau
MOKHO CUHTaTh OoJiee NMPUEMIIEMBIM C TOYKM 3pPEHHUS SKOHOMHUHU SHEPIMH U BpPEMEHH.
OcoOblIil akKLIEHT CcAeNaH Ha CO3/IaHHE KaTaJu3aTOpOB HHU3KOTEMIIEPAaTypHOH KOHBEPCUHU
MOHOOKCHIA yriiepoja B Juokcui. llpuBeneHHble MeTOAMKM cUHTe3a (epputra Meau ¢
NPUMEHEHUEM YHEPTUU MUKPOBOJH MOTYT OBITh YCIIEUIHO UCIIOIb30BaHBI Ul IPUTOTOBIICHUS
KaTaJu3aTOPOB YTWJIM3AIMHM BBIXJIOMHBIX Ta30B aBTOMOOWJIEH W BHIOPOCOB MPOMBIIIIICHHBIX
IPEANPUATHIN.
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PE3IOME

HccnenoBanus TIOKa3bIBAIOT YTO, BO MHOTMX HM3JCIHAX YILUIOTHEHHS HE(TEPOMBIILICHHOTO
O60py,[[OBaHI/IH IMPUT'OTOBJICHHBLIC U3 PE3UHLI pa6OTaIOT B YCJIOBHAX CJIOKHOI'O HAITPS?KCHHOI'O
COCTOSIHUSI, W HUX IIOBEICHHUE B OTHX YCJIOBUSAX M3YyYCHO COBEPIIECHHO HEJIOCTATOYHO.
HOHy“IeHbI N COIIOCTABJICHBI AAHHBIC 10 YCTAJOCTH B PC3MHE B YCIOBHAX ABYMCPHOTO U
OJTHOMEPHOTO cxatus. [Ipuposa MOJIMMEPHOTO YIUIOTHEHHSI BEPHBIM OOpa3oM MOBIUSET Ha
YTOMIEICMOCTh KAaK B HAIIOJHCHHBIX, TaK W B HCHAIIOJHCHHBIX PC3WMHOBLIX YIIJIOTHCHUMAX.
BBeneHre HamMoOJMHWUTENS B PE3WHBI HAa OCHOBE  KPUCTAUIM3HUPYIOMIMXCS KaydyyKOB HE
OKa3bIBACT CYIICCTBCHHOI'O0 BJIMAHMA Ha YTOMIIACMOCTD. HpOTI/IBoyTOMI/ITeJII/I OKa3bIBarOT
MOJIOXKHUTEIIPHOE BIIUSHUE Ha IMOKA3aTENd BBIHOCIMBOCTH WOIMPEACISIOT YCIOBUS 3aJlaHHOU
nedopmaruu.

KuroueBble cjioBa:He()TEIPOMBICIOBOE 000PYIOBaHHE, YIIJIOTHUTENb, ACCUMETPUYHBINA ITUKIT
HarpyxcHus, JUHaAMHU4YCCKas YCTAJIOCTD, JOJITOBEYHOCTbD, qacTtoTra HarpyxeHus,
BBIHOCJIBOCTb.

OO0beKT HCCIeTOBAHMS:ICTATH, Y3IIbI THAPOCUCTEMBI B O0JIACTH MAIIMHOCTPOCHUS U
CO3/1aHH€ HOBBIX KOHCTPYKIMH YIUIOTHEHHSI HEPTETPOMBICIOBOTO 000PY10BaHUSI.

Heap padorbi:OneHKa NMPUBEICHHBIX TEOPETUYECKUX U IKCIEPUMEHTATBHO OMPOOOBAaHHBIX
METOJIOB OIPEAETICHUS XapaKTEPUCTUK YCTATIOCTHBIX YIUIOTHUTENIbHBIX PE3UHOBBIX 3JIEMEHTOB
MIPU ACCUMETPUYHOM IIUKIIE HATPYKEHHsI HEPTEPOMBICIIOBOTO 000Dy I0BaHHUSI.

VYIJI0THEHUE CIYKUT Ui MPEeIOTBPALLEHUs] BBITEKaHHUsI CMAa3HOTO Marepuajia U IOoNaJaHus
a0bpa3MBHBIX 4YacTHWII W BIArH B Cpeay VIUIOTHsIeMro oobeMa. Mexay pabouynmu
MOBEPXHOCTSMHU B YIJIOTHEHUHU BCET/la CYIIECTBYET MHUKPOCKOIHWYECKUH 3a30p, MOJHOCTHIO
00yCJIOBJICHHBIN MIEPOXOBATOCTHIO 3TUX MOBEPXHOCTEH. BennuuHa 3Toro 3azopa 3aBUCHT OT
BBICOTHBIX XapaKTEPUCTUK MUKPOHEPOBHOCTEH MOBEPXHOCTEM KOHTAKTUPYIOIIMX 3JIEMEHTOB
VIUIOTHEHHUS, MEXAaHUYECKHUX CBOMCTB TOBEPXHOCTHBIX CIIOEB KOHTYPHOTO JIaBJICHHS,
CO371aBa€MbIX MEXTy HUMHU MPHKUMHBIMH yCTpoiicTBamu [1].

AHanmu3 ¢opMyn Ans BBIUMCICHHS HW3HOCA TIOKA3bIBAE€T, UYTO 3HAUYEHHWE HM3HOCA MOXKHO
ONpeAeNnuTh, €CIAM W3BECTeH II0Ka3aTeslb KpPUBOM yHpyroil KOHTAaKTHO-(OPUKIMOHHOMN
ycranocTHocTH [2]. CyllecTByeT HECKOJIbKO METOJOB OINpenesieHus: 3Toro napamerpa [3,4].
AHanM3 TMOKa3bIBAa€T, YTO MOXHO CYIIECTBEHHO YIPOCTUTh METOJUKY OIpeleaeHHs
MOKa3aTeisi KpUBOW yHpyro (PUKIMOHHONW YCTaJOCTH, MPOBOAS DKCHEPUMEHTHI MPH
HUKIUYHBIX Harpyskax, COOTBETCTBYIOLIME  MHHHUMAJIbHOMY KO3(G(UIHUEHTY BHEIIHEro
TPEHMSI IPH YIPYTOM HEHACBIIIIECHHOM KOHTAKTe.

Meroanka onpeaeneHus oKazaress KpUBOi (DPUKITMOHHON YCTaJIOCTH OCHOBAaHA Ha TOM, YTO
MOBEPXHOCTHBIA  CJIOW  TBEpABIX  TelX  OOJNAAAaeT  MOCTOSIHHBIMH  YCTaJOCTHBIMHU
XapaKTepUCTUKAMU MPHU TPEHUH 0e3 CMa30yHOro MarepHualia ¢ MCHOJb30BaHWEM HEaKTUBHOM
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cma3ku. MeToauka ompezneneHus Inokasartendtzakiarouaerca B cienytouiem. IIposogst
UCIBITAaHUSl TPU HArpy3kax, BbIUHCIAeMbIX 10 ¢Gopmyne (1) U COOTBETCTBYIOLIUX
MUHUMAaJIbHOMY KOX(PQHUIHMEHTY TPEHUs MpH YHpyrux nedopMmamnusx B 30HaX KacaHUS M
pa3nuyarT T, U [ B TEUCHHUU ONPEACICHHOTO BPEMEHH, JOCTATOYHOTO ISl ONpPEACICHHS

JMHEHHOT0 WM BECOBOTO M3HOCA (HampuMmep, B TeueHuu 10 MuH.).
20+1

201 | 2 o 1%
0.2v(9-1)k, | 67,(9+D(A-p*) 22.10% | 7,(1— u?)% )
P = AY ’ 201 ® A2 ’ ¥
a @ . E26+1 as([) : E >
| -r% ! 7
t=Ig o /g Cry +ﬂ1701 E (2)
I, -z’o}l/2 C'ty +,6’210}2/2 -E
s (hopMyITBI (2)cnenyer, YTO HaliJICHHbIE npu Pa3IMYHbBIX YCIOBUSX

napaMeTpoItonpeeNsioTcs] OJUHAKOBBIMH BBIPQKEHUSAMH, 4YTO €LIE pPa3 MOJITBEPKIACT
IPEIOI0KEeHNE 0 HE3aBHCUMOCTH Mapamerpator marepuana u Gopmbl KOHTpTena. JJaHHBIM
METOJIOM MOJKHO IOJIb30BAThCS JJIsl ONPE/ICICHNS YTOUHEHHBIX 3HaueHui mapamerpa (t). s
OPUEHTUPOBOYHBIX  pAcye€TOB  BEJIUYMH  HMHTETPAJBbHOM  JIMHEHHOM  MHTEHCHBHOCTH
W3HAILIMBAHUS 11eJ1IeCO00pa3HO UCTIONIB30BaTh 3HaueHus (t) mpuBeneHHbIC B TabmuIel.

Ta6auna 1. 3HaueHus napameTpa KOHTAKTHO-(PPUKIIMOHHON yCTanocTu [5]

Ne Marepuan t,MIla 0, MIa
1 Cramb 5 11-12 650
2 Crain 20 10-12 -

3 Crain 30 13-14 -

4 Crain 40 10-12 820
5 Uyrya YHMK 4-5 600
6 UyryH cephiii 5-6 800
7 OnexTpo rpadut 6-7 250
8 [MomukapOoHaAT 2,9

9 dTopommact 4.4-5 840
10 [TommkonpoMan 2-3 63
11 I'paduromtact 7,7 700
12 TTomnamu 2 180
13 YmnorautensHas pesuna [ICK 4 186
14 [TpoTekTopHas pe3rHa Ha OCHOBE OYTaJMEH CTAJIBHOTO 3-4 16

W3 tabmuuel 1 BUAHO 3HAYEHHME MapaMeTpa YNPYrol KOHTAKTHO-()PUKIMOHHOM yCTaJlOCTH
ymnotHutenbHo  pe3ussl [ICK  t=4 u mporektopHoil pe3unsl 3-4. 3HaueHue Mapamerpa
yCTaJIOCTH AJIs YIIJIOTHEHUs M3 HanoiaHeHHoH pe3uHbl u3 HK u ap. He uccnenosano. Onenku
YCTAJIOCTHBIX CBOMCTB YIJIOTHUTEJIBHBIX PE3NHOBBIX 3JIEMEHTOB IPH ACUMMETPUYHOM LIMKJIE
Harpy)XeHusi UMEIOTcs OONIbIIOe NPAaKTUYEeCKOe 3HaueHHue. ACHMMETPUYHBIM  IHMKI
Harpy>kKeHusi  yIUIOTHUTEJEH HEePTenpOMBICIOBOIO O0OPYAOBAHUSANOYTH HE  H3YYEH.
ACHUMMETPHYHBIM LUKI PacCMaTPUBACTCA KAaK COYETAHUE IWHAMUYECKOTO YTOMIICHMS IIPH

MOCTOAHHOM HaIPAKCHUHUIIUKIIA C aMHHHTyHOﬁ fO U CTATHUYCCKOI'0 YTOMIJICHUA IIPHU

MOCTOSIHHOM HANpsDKeHUWHU, paBHBIM cpefHeMy HamnpspkeHuto nukia {. CooTHomeHue st
KOJIMYECTBEHHOTO OIMUCAHMs [IWHAMUYECKOW YCTAJIOCTH PE3UHOBOTO YIUIOTHUTEIBHOTO
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AIIEMEHTA MPU aCCUMETPUYHOM LIMKJIE HarpyxxeHus umeer ciexyroumii Bua (mo 'OCT 270-
64)[6,7]:
1 1, f,, fo s
= (— +y(———
T ro(fz) (fz—f) ®)

TJie 7T - JOJTOBEYHOCTh ITPU HAIPSKEHUHU f0 + f, mun; T,- JoaroseyHocts, no 'OCTy-270-

64;paBHas 1 MUH.; & - KOOQPUIMEHT CTATHYECKONW YTOMIISIEMOCTH; V - 4YacTOTa Harpy>KeHus,
UKIT/MUH.; - K03()(PUIMEHT AMHAMHYECKOW BBIHOCIUBOCTH IIpU  aCCUMETPUYHOM

Harpyxenuu [8].

Ha puc.1l. npeacraBiensl NpUHIUNIHAIBHAS CXEMa, JEMOHCTPUPYIOLIAs BIUSHUE CpEIHEH
COCTaBISIIONICH nedopMalii Ha BBIHOCIMBOCTh W Ha KOX(QQHUIHMEHT [, 3aBHCHMOCTH
JIOJITOBEYHOCTU TPU CTATUYECKOM  HArpyXeHUU OT AePOopMalUH YIJIOTHEHHUS  PE3UHBI
HanonHenHoi u3 HK. BeiHocnuBocte N onpenensanacy Ha oOpa3iax yriOTHEHHS TUAMETPOM
16 mm B ycnoBum cxkarug mpu 100 oC. JlonroBEUHOCTh 7 ONpeAEsiach B €CTECTBEHHBIX
YCIIOBUSX MPHU CXKATUU HA 00pa3lax yIJIOTHUTEIHHOTO KOJIBIIA TOJMIIMHON-3,2MM. Kak BUIHO
u3 puc.l. HEMOHOTOHHas 3aBHCHUMOCTH N OT & COOTBETCTBYeT cjabOH 3aBUCHMOCTH
K0d(ppHIIMEeHTa TMHAMUYECKON BEIHOCIIMBOCTH f3 OT CpeHeil AedopManuy nuKia.
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1-HamonHeHMe; 2- HCHATTOTHEHNE

Puc.1. [IpuHIMNHanbpHas cxeMa 3aBUCHMOCTH YCTaJIOCTHOM BBIHOCTMBOCTH HanoiHuTeNs (N)
0T MaKCUMaJIbHON 3HaUeHUe LUK JedopManuu ( €, ) PE3UH.

AHaJOTHYHBIN XapakTep 3aBUCHUMOCTe! N U 7 OT & TpH CTaTUYECKOM U JUHAMHYECKOM
YTOMJIEHMH M HE3aBUCUMOCTh 3 OT CpelHell cocrapistouiei nepopmannu (B 06cie0BaHHOM

I/IHTepBaJ'Ie) Ja€T OCHOBaHHUEC CUHUTAThb, 4YTO CJIOXKHaAA 3aBHCUMOCTb BBIHOCIIMBOCTH OT
ACUMMETPHUH ITUKJIA OIpeIesieTCs TIIaBHBIM 00pa30M CTaTUYECKOW COCTaBISIONIEH 1 UMEET Ty
Xe HpI/IpOHy, qTO U 3aBUCUMOCTH Me>1<)1y JOJTOBECYHOCTHIO U HHHTGHBHOﬁ HpOLIHOCTI)IO HpI/I
CTaTUYECKOM YTOMJIEHUM YIJIOTHEHUS.YTUJIOTHSIIOIIME CBOMCTBAa MPU CIOXKHBIX PE3UHAX
HarpyXeHusi U3MeHs0TCsA. Bce ckazaHHOE BBINIE OTHOCUTCS K CPABHUTEIBHO MPOCTOMY BHUIY
Harpy»keHus: U3rud C BpallleHHUEM, PAaCTSDKEHHE CHKAaTHSl U TapMOHMYECKHH PEXUM.

UcnpiTanuss 0OpoOBOAWINCH, HAa CHEUHAIBHO HW3TOTOBJICHHOM CTE€HAE 9-TM  KpaTHOH
HpOI[OJDKI/ITeJIBHOCTI/I 1o CpaBHeHI/IIO C OJIUTCIBbHOCTBIO I/IMHy.HIzca HanyBKI/I. B Ta6JII/II_IC 2
MIPE/ICTABJICHBI JAHHBIE BHIHOCIMBOCTH YIJIOTHUTEIBHBIX AJIEMEHTOB pe3uHbl Ha ocHoBe HK,
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CKb, u CKC — 30APM u HEHallOJIHEHHBIX PE3MH Ha  OCHOBE 3TUX JK€ KaydyKoOB,
HOJyYEHHBIXIIPU TAPMOHHYECKOM U HETapMOHUYECKOM Harpy>K€HHH.
Tabnuua 2. BRIHOCIMBOCTH PEe3WHOBBIX YIIJIOTHEHUN B YCIOBUSAX TAPMOHUYECKOTO U

HerapMOHHYECKOTOHarpykeHus (Temmeparypa ucneiranus 100°C, &, = 26%, v = 1500

IIUKJI/MHH. )

YnnoTtHsomas pe3suHa Ha OCHOBE Brinocausocts, MITa Ycranocts,t
Harpyxenne MIla
I'apmoHnueckoe Herapmonuueckoe

HK, nanonHennast 442 56,5 7,85

HK, HenamnoaneHHas 1101 70 15,70

CKC -30 APM, namoaHeHHAas 649 142 4,55

CKC -30 APM, HeHamoJHEHHAsS 459 54 8,50

CKBb -50 CP, nammonneHHas 1222 151 8,10

CKBb -50 CP, HeHamonHEHHAS 8300 Hepaspymranach 323 21,7

B Tabnune 2 3ToT K03pIUIUEHT NpU Mepexoae OT HAMOIHEHHBIX PE3UH K HEHANOJIHEHHBIM
WU3MEHSETCS BEChbMa CYIIECTBEHHO. VICIBITaHWS MPHBOIWIMCH BOOpasie MMeEIomel Gopmy
KBaJipaTa co cTOpoHoi -12 MM. TonmiuHa paboueit yacT -SMM, Mepea UCIBITAHUEM B IICHTPE
o0pasia HaHOCWICS TIPOKOJ uUrioi auamerpom 0,7vMM. 3a BRIHOCIUBOCTH MPUHUMAIIA YKCIIO
LIMKIJIOB, B TEUEHHE KOTOPbIX Mpokoa mpopactan Ao l10mm. IlpencraBnensl pe3ynbTarbl
CpPaBHEHUS BBIHOCIMBOCTH MPU ABYMEPHOM M OJHOOCHOM CKATHH JIJIsI HAIIOJTHEHHOW PE3UHBI
(ymuotHeHue) u30yTaJMeH — CTHPOJIBHOTO Kaydyka. BBIHOCIMBOCTH pe3uHBI (YIUIOTHEHHE)
MpU JIBYMEPHOM C)KaTUU HHUKE MO CPAaBHEHUIO C BBIHOCIMBOCTBIO NMPH OJJHOOCHOM CKATHH
oOcrnenoBanach B uHTepBajie nedopmanuii. bormee crnokHas 3aBUCHUMOCTH BBIHOCIUBOCTH OT
nedbopmanuu TpU IBYMEPHOM CXKaTuW ToiydeHa it pesunsl u3 HK. Brnusaue tumna
MOJIUMEpPA OLICHUBAJIOCh B HEHAINOJIHEHHBIX pEe3MHaX U YIJIOTHUTENbHBIX pe3uHax

CO/IepKAIMX aKTUBHBIM HANONHUTENb. B Tabnune 3 npuseneHsl 3Hauenus t,&,, N - NE0 up

JUIsl HEHANOJHEHHBIX PE3UH U YIJIOTHUTENbHBIX pe3uH, cojepxamux 40 Bec.4 HamoJbHOU
CaX¥, M3TOTOBJIEHHBIX Ha OCHOBE PA3JIMYHBIX KaydyKoB [9].

Tabanua 3. 3navenne t,&,,N; N, u £ 115 HeHaONHEHHBIX M COZIEPIKAIIMX TIO BeC.4
z

HAIIOJIbHOM Caku YIUIOTHCHHA PE3WHBI HA OCHOBC PA3JIMYHBIXKAYYYKOB

Pesuna Ha ocHOBeE
HK CKU-3 CHUC- CKb CK/J
30APM
[Moxazarenn Henamon- | Henamoin- Henamon- | Henamon- Hamnon- Henamo | Hamon-
HEHHAas HEHHas HEHHas HEHHas HEHHas JIHCHHAs | HEHHas
Hamoun- Hamonnenn | Hamou-
HEHHas ast HEHHas
{,MITa 5,0 22,5 1,0 4.8 4.4 1,0 7,0
17,0 19,0 6,0
£, % 480 110 85 140 200 11,0 660
870 103 280
N . 10* 4,47 71 0,025 - 63,2 39 398
0 38,0 79,2 1260
LINKJIOB
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( f, =1,0 MITa)

N -10° 780 2627 950" 940 500 400~ 707
0 230 290 360"

LIMKJIOB

(& =25%)

B 6,6 43 10,8 15 10 - 7.8

g, = 20% 45 45 6,0

we_ g = 30%

W3 Tabnuiibl BUAHO, YTO MPUPOJIA TOTUMEPHOTO YINIOTHEHUS CYILIECTBEHHBIM 00pa3oM BIHUSET
Ha yTOMJISIEMOCTh KaK B HAINlOJHEHHBIX, TAK W B HEHAIOJHEHHBIX PE3MHOBBIX YIIJIOTHCHUSX.
BBeneHus HanmoMHUTENS B PE3UHBI HA OCHOBE KPUCTAIUTU3UPYIOLINXCS KAYYyKOB HE OKa3bIBaeT
CYILIECTBEHHOTO BJIMSIHUS Ha yTOMJIIEMOCTh. MccnenoBanue BIMSIHUSL CTETICHU BYJIKAHU3ALUU
MPOBOAMIIOCH HAa pe3uHax U3 OyTaaueH-CTUPOJBHOTO Kayuyyka. Jlo3upoBka oOmiel cepbl
MmeHsu1ack oT 1 10 12 Bec.4. Ha 100 Bec.4. kayuyka. [lo mpubnmkenHomy pacyery [10,11]
PaBHOBECHBI MOIYJb JJIsl U3Y4aeMbIX pe3uH u3MeHsuics B uHTepBasie oT 0,6 no 4,4 Mlla.

BeiHocimBocte N, ¢ yBenudeHueMm KoJHMYecTBA Cepbl MOHOTOHHO YMEHBINAETCS, a Nfo

Bo3pacraer. I[IpOTMBOYTOMHUTENN OKAa3bIBalOT IIOJOKUTEIBHOE BIUAHME Ha I10Ka3aTellb
BBIHOCJIMBOCTH, OMNpPEENsAEeMbIil B yCIOBUSX 3aaHHOM Jedopmanuu. Bmecte ¢ Tem ux
BJIMSIHUE Ha KO3()(DUIIMEHT TMHAMUYECKO BBIHOCIMBOCTH YETKO BBIIBUTH HE yIal0Ch. B psne
CJIy4aeB BOIIPEKU OKUJAHUSAM OKa3aJIOCh, YTO MOJIOKUTEINBHOE BIUSIHAE IPOTUBOYTOMHUTEIEH
CBS3aHO C U3MEHEHUEM IPOYHOCTH, a HE YTOMIIIEMOCTH. B Kakoil To Mepe, 3TO coryiacyercs ¢
JTAHHBIMHU MCCJIEIOBATENEM, N3y4aBIIUX BIIMSHHUE KHUCIOPOJA BO3JyXa M 3allUTHBIX BEILECTB
Ha KMHETUKY MIPOpacTaHus JedeKTa MpHU yCTAIOCTHOM pa3pyleHUH.

BoiBoabl: 1. AHanu3 moka3pIBaeT, YTO METOAUKY OMPEICTICHUS TTOKa3aTeNsl KPUBOM YIIPyroi
(GPUKIIMOHHON yCTalOCTH MOXHO CYIIECTBEHHO YIPOCTUTH, MPOBOAS HIKCIEPUMEHTHI
MPUIUKINYECKUXHATPY3Kax.

2. OLEHKH YCTaHOBIIEHHBIX CBOWCTB YIJIOTHUTENHHBIX JJIEMEHTOB HE(DTEHIPOMBIIUIEHHOTO
000py/I0BaHUsl MPU ACCUMETPUYHBIX IMKJIaX HArpy>KeHUsS HUMEIOT OOJIbIIOE MPAKTUYECKOE
3HAUYEHHE U.

3. H3yuanoch yTOMJIEHHE B YCIOBHUSX HMIIYJIbCHOTO 3arpy’KeHusi, BOCIPOU3BOJSIIETO
HEKOTOpPbIE OCOOCHHOCTH BpPEMEHHOTO peXHUMa pPa0OTHl HEPTEIPOMBIIIICHHBIX pPE3UH
(YIIoTHEHHUS).

4. YCTaHOBIIEHO, YTO MOBEACHUE PE3UHBI B YCIOBUAX IABYMEPHO-HAIPSKEHHOTO COCTOSHHS
M3YYEHO TaK K€ HEJOCTaTOYHO, €CTh OT/IEIbHOE CBEIEHHE, YTO BBIHOCIMBOCTH PE3UH IPH
JBYMEPHOM pPACTSDKEHHWM 3aBUCUT OT YIJla CIBHTra pasMepaMexnay nedopManusMu B ABYX
B3aUMHO TIEPIICHIUKYJISIPHBIX HAIPABICHUSX.

5. YcraHoBJ€Ha BBIHOCIMBOCTh PE3WHBI (YIUIOTHEHMS) MPU JABYMEPHOM CHXKATHUU HUXKE I10
CPaBHEHHMIO C BBIHOCIMBOCTHIO IPU OJHOOCHOM C)KAaTUHM B 0OCIEIOBAaHHOM HHTEpBaie
nedopMaruu.

6. UccnenoBano, 4To MpUpo/ia MOJMMEPHBIX YIJIOTHEHUH CYIIECTBEHHBIM 00pa30M BIIMSIET Ha
YTOMJIIEMOCTD KaK B HAIOJHEHHBIX, TaK U B HE HAIIOJIHEHHBIX PE3UHOBBIX YIUNIOTHEHUSX.

7. OnpeneneHHo, YyTo MOJIOKUTEIbHOE BIUSHUE MPOTUBOYTOMUTENEH CBSA3aHO C U3MEHEHHEM
IIPOYHOCTH, & HEYTOMJIIEMOCTH.
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BBEJEHHME B TEOPUIO “TEXHOJOI'MYECKHUE IPUMHUTUBDbI»

I'yceitnoB I'acan

AzepOaiimkanckuii TexHmaeckux YHHUBEpCUTET, A3epOaiikaH.
Email: tk_xt2001@mal.ru

PE3IOME

B nannoi#l cratbe paccMaTpuBarOTCS BOMPOCHI, CBS3aHHBIE C YIUIYOJICHHOW HEPapXUYECKOM
JIEKOMITO3UIIMEN TEXHOJIOTMYECKOTO MpOLecca, € LEIbI0 BBIABICHUS TEXHOJIOTMYECKUX
enuHMI] OOJiee HHU3KOTO YPOBHS, TCXHOJIOTMYECKHX NPHMHTHBOB, B TIpeJeliax KOTOPOTO
MPOUCXOIUT OOpa3OBaHUs CUCTEMATHUUYECKH 3aKOHOMEPHO HM3MEHSIOIIUXCS IMOrPelIHoCTen
MEXaHOO0pabOTKH.

KitoueBble cj10Ba: TEXHOJIOTMYECKUH IMPOLIECC, TOYHOCTb, MOTPEIIHOCTH 00paboTKH,
JIEKOMITO3UIM S, TEXHOJIOTUYECKUN IPUMHUTHUB.

ABSTRACT

This article discusses issues related to the in-depth hierarchical decomposition of the
technological process, in order to identify technological units of a lower level, technological
primitives, within which systematically changing machining errors occur.

Keywords: technological process, accuracy, processing errors, decomposition, technological
primitive

Beenenme: I[lyTu MOBBIIIEHUS] TOUHOCTH MEXAHUYECKOM 0OpabOTKM HEpa3phIBHO CBS3aHBI C
MOUCKOM TOTO KHMpIHMYa, NMPU MOMOIIM KOTOPOrO MOXKHO ObIIO OBl MOCTPOUTH JIHOOOH
TEXHOJIOTMYECKHUH Tpolecc €O BBICOKUMHU 3((EKTHUBHBIMU MOKazarelnsiMu. [lpu smom, 10
KJIACCUYECKUM Memooonio2usim mpebyemcs POU3BecTH OoJiee yrilyOJIeHHYI0 HepapXUUECKyIO
JEKOMIIO3HUIIMIO TEXHOJIOTHYECKOTO Tpoliecca MeXaHOOOpaOOTKH, MO3BOJISAIONIEH  BBISBUTH
TEXHOJIOTUYECKUX €TUHMI 00Jiee HU3KOTO YPOBHS, HEMOCPEACTBEHHO BIUSIOIIUX HA TOUHOCTh
dbopMHUpOBaHMS TTOBEPXHOCTEH 00paOOTKH. J[EKOMMO3UIMIO CIEeNyeT MPOM3BECTH C YUYETOM
METOAMYECKHX OCOOCHHOCTEH pa3pabOTKM MaTeMaTHYeCKOro OOECIeUeHHUs] CUCTEMbI O TOH
CTENEeHH KOHKpPETH3allMu, KOrja 3a CaMbIMM HHU3KUMH CTpaTaMHU-TEXHOJOTHYECKUMU
€VHMIIAMHA BBIPHCOBBIBAETCSI KOHKPETHBIE, MATEMaTHYECKH OIHUCYEMBbIE 3aKOHOMEPHOCTH
MexaHu3Ma (popmupoBaHUs 0OpaOOTAaHHOM MOBEPXHOCTH, a Yepe3 HUX MO BO3PACTAIOLIEMY
CTHJII0O  TPOEKTHPOBAHUS IOCTPOUTH BBICOKOI(P(PEKTUBHBIM TEXHOJIOIMYECKHH TMpolecc
M3TOTOBJICHUS 3aJJaHHON AeTanu. B TpagunuonHo# kiaccupukanuy caMbiM HU3KUM YPOBHEM
UEPAPXUUECKON JEKOMIO3UIMHM TEXHOJIOTMUYECKOW ONepanuu sBIAIOTCA Hpoxoabl. OgHako,
[P IPUMEHEHUH 0oJiee JeTePMUHUPOBAHHBIX METOJIOB UCCIIEIOBAaHUN Takas KiaccuuKarus
SBJISIETCA HEJOCTaTOYHbIMU. Tpebyercst Oonee riryOokas JeTaiau3alus TEXHOJIOTMYECKHX
eAMHMI] pa30uBas NPOXOJbl HAa NpsMble M OOpaTHble, a TakXe B 3aBUCUMOCTH OT
KOHUrypanuu o6pabaTbiBaeMON TOBEPXHOCTH Ha OTAEIbHBIE 30HBI U 3JEMEHTHl  C
KOHKPETHBIMH OCOOCHHOCTSAMHM MeXaHu3Ma (HOpMHUPOBaHHS 00paOOTaHHOW MOBEPXHOCTH. B
KayecTBE IMpHMeEpa aHaTU3upysl MEXaHU3M O00pa3oBaHUs IOTPEIIHOCTEH MpH IUIOCKOM
numdoBaHuu nepudepuert Kpyra HETPYAHO OBUIO yOETUTHCS B TOM, YTO 3aKOHOMEPHOCTH
00pa30BaHUs MOTPEIIHOCTH (POPMBI MPH KAXKIOM XOJ€, a B OTIACIBHBIX CIydasX B Ipenenax
OJIHOTO XO/1a PA3JIMYHbI U BBIPAXKAKOTCS OT/IEIbHBIMA MaTEMaTHUECKUMHU MOJIEISIMH.
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Hcxons u3 3TUX CcOOOpaKEHUH B TEXHOJOTHYECKYIO JHUCIMILIUHY BIEPBBIC HaMU  OBLIO
BBeZIcHO TmoHATHE «TexHomorndeckuit npuMuTuBY». CQHOpMYyIHpys  BBIIICH3IOKEHHOE,
TEXHOJIOTUYECKUM MPUMHUTHBOM HA30BEM 3aKOHUEHHYIO YacTh TEXHOJOTHYECKOrO MEpexo/ia,
B Ipejieiax KOTOPOrO  TPOHMCXOAWT  OOpa3oBaHHsl  CUCTEMATHUECKH  3aKOHOMEPHO
U3MCHSIOIINECS  MOTPEIIHOCTH MEXaHOOOpaOOTKH. B mpenoKeHHOW Teopuu IMOJIHOTA
NPEJICTABICHUS O TEXHOJIOTUICCKUX MPUMHUTUBAX 00ECTICUMBACTCS TEM, YTO (DYHKIIMOHAIbHAS
CBSI3b MEXKJY BXOJHBIMHU, BBIXOJHBIMH, PEKHMHBIMU U YIPABISIEMBIMH TapaMeTpamu
nporiecca BbIPaKaeTCs €MHON 3aKOHOMEPHOCTBIO.

MeTtonudeckasi COMIACOBAHHOCTh MAaTEMaTHYEeCKOTO W JIMHTBUCTUYECKOTO OOeCIeueHUI
MO3BOJIUT OOBEAMHUTH MX B CHCTEMHO CBSI3aHHBIC KOMIUICKCHI. Takue CBS3M MOXKHO
YCTaHOBUTH MIPOBEJICHUEM MIPSIMBIX aHaAJIOTUH MEXTY MOp(]oIorHIecKuMH
(reomeTpuveckuMU) H  (DYHKIHOHAIBHBIMHA  ONUCAHUSIMH  OOBEKTOB  T.€.  MEXIY
TEXHOJOTHYCCKUMH TPHUMHTUBAMH W MAaTEMaTHYCCKHUMH MOJCISMH, XapaKTePU3YIOIIMMHU
(YHKIMOHATIBHBIC CBS3HM BXOHBIX, BBIXOJHBIX, PEKHUMHBIX M YIIPABJISIONINX TApaMETPOB.

N3 »stux coobOpaxkeHwii pa3paboTaHa KOHIENTyaJbHash CXeMa IMpolecca IUIOCKOTO
numdoBanus (puc.l), koropas Oblia HCIOJB30BaHA IPH IMOCTPOSHUH HH(POPMAITMOHHOMN
MoJ1eTi 0a3bl 3HAHUH CHCTEMBI YUCJIOBOTO MPOTPAMMHOTO YITPABICHUS TOYHOCTH.

Faeed mmocwan 111431118

mmshorame
| ]
Nepmdpapuamcs | I | | Tognosos I T |
[ , I
B mmedoxammaro
CTaEK2
1
| ]
C_—‘_u:::.'.mnm.'.-:)i 1 | | C xpyrmne cromons I 1 |
I I
T
o mmedosammy
T
I ]
Ha gpoxom | 1 | | Egozammx I 4 |
I |
T
Ezpaxmep ppemoopos
|
I ]
Tegmozos | 1 | | TacTozos I I |
| I
1
Na mepenoq, DpomomE oa
I XOm2
Hamper, nepexoga,
DDCUOEE EEE XORE
T
I ]
| Ooruoa | 1 | | QOfpgaTnua | I |
I I
I
Seom DECOGEL Tpo-
TG M XORA
I t T T ]
I::—.u.:. |-:|||:r_—__.=. |] ||nn;=. |1||T;=m |5 ||~=q. |1|

36 | THE CAUCASUS
| ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN




v

e
ISSN: 2298-0946, E-ISSN: 1987-6114 g
AUGUST VOLUME 44 ISSUE 05 TECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUC ASUS

Puc.1. Uepapxuueckas cxema 0a3bl 3HaHWI WH()OPMAIMOHHON MOJIEIH MPOIIecca TIOCKOTO
nugoBaHus

PaznooOpa3ue miockux NOBEpXHOCTE BRICOKOTOUYHBIX JI€TalIel MalliH, ClIOCOOOB U PEKUMOB
wiockoro uuiudoBaHus, ¢GOpM, pa3MEpPOB M XAPAKTEPUCTUK HNUIM(POBAIBHBIX KPYroB
OTpeieNiieT MHOXECTBO TEXHOJIOTMYECKUX MPUMUTUBOB. CHCTeMa YIpaBICHUS TOUYHOCTHIO
mporecca  MJIOCKOrO  HUIM(GOBAHMSA  TPEANONIAraeT  COCTAaBICHHE  JUISI  KaXAOTO
TEXHOJIOTUYECKOTI0 MPUMHUTHBA COOTBETCTBYIOIIYIO MaTEMaTHUECKYIO MOJIEh

Ha ocnoBe anamm3a naHHOW Mojenu BbIpabaThIBaeTCsl HEOOXOAUMas HMHTEIICKTYaJIbHAs
uH(popMalys 1Jis YIIPaBICHHs MPOLIECCOM B MPEJesiax COOTBETCTBYIOLIETO TPUMUTHBA.

B xauecTBe mpuMepa mpeacTaBieHa B BUaE rpada CTpyKTypHas cxeMa ONepalfy IUIOCKOTO
nundoBanus nepudepueil Kpyra yIJIOTHUTENbHBIX MMOBepxHocTel mmbepa 53M 001,
NPSIMOTOYHOM 3anBWKKM 3M65-350 donTaHHOW apMmatypel (puc.2). Bepmunbsl rpada
0003HaYaOT TEXHOJIOTHYECKHE MPUMHUTHUBDI, a PeOpa-Mociie0BaTeIbHOCTh UX PACTIONOKCHHS
0 XOAYy BBINMOJIHEHHs Tporecca uumpoBanusa. ['pad COCTOMT M3 OTAEIBHBIX CTOJIOIOB,
MPEJICTABIISIFOIINX COOOM MpsiMble U OOPATHBIE XOIBI.

Lo Carow
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Puc.2. I'pad TexHonornyeckue nepexoa onepanny miockoro numudoBaHus nepudepuei
Kpyra

[IpenBapuTenbHBIM aHAINW3 TTOKA3BIBAET, YTO B PACCMATPUBAEMBIX YCIOBUIX TEXHOJIOTHUECKHUI
MEPEeX0JI COCTOUT U3 24-X TEXHOJIOTHUECKHUX XO0B, U3 HUX 12 mpsimbie u 12 oOpaTHBIE XOIBI U
90 TexHOIIOrMYECKUX MPUMUTUBOB. [Ipn 3TOM B cocTaBe HanboJiee CI0KHOIO X0/1a UMEIOTCS 7
TEXHOJIOTHYECKUX PUMUTHUBOB.

Jnst yauuKanum 1 TUMU3AIMUA TEXHOJOTUYECKUX MPUMHUTHBOB B Ipeesiax OJHOTO METo/aa
nuidoBaHuss OE30THOCUTENFHO OT WX TOJOXKEHHS B TEXHOJIOTMUYECKOM Iiepexojie Oblia
mpou3BelleHa MX KiIaccu(UKaIysa, B paMKaxX BBICOKOTOYHBIX IUUIMUT, TPUMEHSEMBIX B
He(TENPOMBICTIOBOM MamuHOCTpoeHHU. [lo kiaccupukaropy KaKIOMy TEXHOJOTHYECKOMY
NPUMHUTUBY NPUIKCHIBAETCS JBYX3HAuHBIM HHU@poBoi KoA. [[ns ompeneneHus MOIOKEHHS
TEXHOJIOTUYECKOTO  MPUMHUTHBA OTHOCHUTENBHO JAPYruX 0a30BBIX  OJJIEMEHTOB  OHU
pacmonaratotcsi B 6a30BOi MPSIMOYTOJIbHOW MPaBOW KOOPAMHATHOW CHUCTEME M YKA3bIBAIOTCS
XapaKkTepHbIE pa3Mepbl ONPEAEISIONINE UX MOJ0KEHUM OT KOOPAUHATHBIX OCEH.
dopManTM30BaHHOE OMHCAHUE TEXHOJIOTMYECKHUX MPUMHUTHBOB KOHKPETHOW  OMeEpaIryu
MPOU3BOJIUTCS HAa OCHOBE YIIPABIISIFOIIETO JIMHTBUCTUYECKOrO oOecrmedeHus cucteMbl. [lo
KOHIIETITYATbHOW  cXeme 0a3bl 3HAHWH TEXHOJIOTHYECKUU TPUMHUTHB HMEET CTPYKTYPY
JNECATUIIO3UIIMOHHOTO KOJa. ODTOT KOJ CHHTE3HPYETCS MpH TMOMOIIUA KOAU(PUKATOPOB.
CTpyKTypa KO/Ja COCTOMT W3 TPEX YacTel: XapaKTepUCTHKA TEXHOJOTHYECKOW Omepariu,
XapaKTEPUCTUKA TEXHOJOTUYECKOro Iepexojla M XapaKTepUCTUKA TEXHOJIOTHYECKOTO
MIPUMHTHUBA.

HpI/I COOTBCTCTBYIOIUX YCIIOBUAX IMTPUMCHUMOCTU 3KBUBAJICHTHBIC MATCMATUYCCKUC MOJCIN
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0a3pl 3HAHUU OTOMKICCTBISIOTCS C COOTBETCTBYIOIIMMH TEXHOJIOTHUYECKUMHU MPUMUTHBAMHU.
CrnenoBatesnbHO, IS aAaNTaIlMH THIIOBBIX PEIICHUH K KOHKPETHBIM YCJIOBUSIM MEXaHUYECKON
00paboTKK TpeOyeTcsl YCTAHOBJICHHE YETKOH CBS3M MEXKAY MaTEeMaTHYCCKHUMH MOJCISIMH
U3MEHEHHS CKOPOCTH CTOJIA CTAaHKA ¥ KOMIUIEKCHBIMHU YCIIOBUSIMH UX IPUMCHEHUSI.
Yrpaisioliee JJMHTBUCTHIECKOE 00ECTICUeHNE 3TON CHUCTEMBI JJOHDKHO OBITH OPHEHTHPOBAHO
s hopmanu3anuu u rpadpudeckor nHpopmanuu. OHO TOHKHO 001a1aTh CIIOCOOHOCTBIO IS
MaHUTYJIUPOBAHUS  TEXHOJIOTMYECKUMH TPUMUTHBAMU B  mporecce (HOPMUPOBAHUS
TEXHOJIOTUYECKUX mepexo1oB. C 3TOi 1EeNbI0 B COCTaB KOHCTPYKITHH SI3BIKOBOTO 00ECIICUCHUS
BKIIIOYAIOTCS CPEACTBA Ui TEHEpAallMM TEXHOJOTMYECKUX eOUHHI] 0oJiee BBICOKOTO
UEPApXUYECKOT0 YPOBHS, MAaCHITaA0OMpPOBAHUE, CMEUICHHE, IIOBOPOTHI, IEPEKOMIIOHOBKA,
CIMSIHUSI M yJIaJICHHE.

BoiBoabl: 1. BrepBeie Obut0 BBefeHO MOHATHE «TEXHOIOTHYECKUN TPUMHUTHBY, KOTOPBIH
ABJIACTCS 3aKOHYEHHOM YacTbl0 TEXHOJIOTMYECKOTO II€peEXoAa, B IpeAeiiax KOTOpOro
IPOUCXOIUT OOpa30BaHUSl CUCTEMATUYECKH 3aKOHOMEPHO HM3MEHSIOLIMXCS IOTPEIIHOCTEN
MeXaHO0OpaOOTKH. OJTHON 3aKOHOMEPHOCTBIO

2. Ha ocHoBe yHH(HKANMM W TUNH3ANUHA BBHICOKOTOYHBIX IUIMT MpPHUMEHSEMBIX B Hedre-
IPOMBICIIOBOM MAIIMHOCTPOEHHUH JUIsSl Ka)KJOr0 METOAA IJIOCKOro NuiMdoBaHus pazpaboTaH
KaTaJIOT TEXHOJIOTMYECKUX IPUMHUTHBOB

3. Pa3paborana koHUenTyajlpHass cXemMa Hpolecca IUIOCKOro muiMdoBaHus mudepa
NPSIMOTOYHOM 3aJBMXKKHM, KOTOpas Obula 3ajJ0’K€Ha Ha OCHOBE MH(OPMALMOHHOW MOJIENH
0a3bl 3HAaHUH CUCTEMBI IPOTPAMMHOTO YIIPaBJIECHUS

JIUTEPATYPA

1. T'yceitnos I'.A., barupos C.A. MonenupoBanue | yOpaBieHHE MpoleccaMu
nundosanus. Lambert.2016.¢.298

2. Huseynov Hasan, The elaboration of system of the digital programmed control of
grinding process accuracy. International Journal of Advances in Engineering &
Technology, April., 2020. Vol. 13, Issue 2, pp. 24-41
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BOIIPOCBHI OHEHKU KAYECTBA BO/JAbI BOJAHbBIX OBBEKTOB
XAPAKTEPU3YEMbBIX 3HAYUTEJIBHBIM
MHOI'OKOMITIOHEHTHBIM 3AI'PA3HEHUEM

N:kadaposa Bectn, 2Araes ®axpaaiun

Tanmxunckuit TocyapcTBeHHbii Y HUBEpCHTET, A3epOaiiKan
2HMucturyra KocMmuueckux Uccnenopanuii [pupoxusix Pecypcos, Asepbaiimxan
Email: mehdiyeva_69@mail.ru, 2agayev-tekti@mail.ru

PE3IOME

HccnenoBan Bompoc 00 OLIGHKH KadyecTBa BOJbI BOJHBIX OOBEKTOB, XapaKTEPU3YIOLIUXCS
MHOTOKOMIIOHGHTHBIM  3arpsi3HeHHeM.  [logpoOHO  pacCMOTpEHBI  OLEHKH  OOmIeH
3arpsi3HEHHOCTH, CHOPMYIUPOBAHHBIE HAa OCHOBE (DOPMYIBI T€OMETPUYECKOIO YCPETHEHHUS.
PaccMoTpeHbl ABE ONTUMHU3ALMOHHBIE 33/1a4d, [0 BBIYMCICHHUIO MHTETPAJIbHOrO MOKa3aTeNs
MHOTOKOMIIOHEHTHOTO ~ 3arpsi3HEHUs  BOJOEMOB  C  HCIOJB30BaHHEM  (POPMYIIBI
reOMETPUYECKOro ycpenHenud. [1o mepBoi onTUMU3AaUMOHHOW 3a/Ja4e MOKAa3aHO, YTO BHOBb
BBOJMMBIM  MOKa3aTelb  3arps3HEHHOCTH  JIOCTUTAaeT J3KCTpeMyMa NP  PaBEHCTBE
KOHI[CHTpAIIMH 3arps3HuTeNeid. Bo BTOpOW ONTHMH3AIMOHHOW 3aade BBEACHBI (DYHKIIHS
CBSI3M MEXy KOHUEHTPALMUSAMM 3arpsA3HUTEICH U OrPAHUYUTEIBHOE YCIOBUE HA BUJI ITOU
¢byakuun. Ha ocHOBaHWUM pelIeHHs] ONTUMM3AIMOHHOMN 3a7a4M MOJYyYeH ONTUMAIbHBIA BH]I
MCKOMOW (PYHKIMN, TPU KOTOPOI 3HAUEHHE OOIIETo 3arps3HEHHs JAOCTHT Obl MaKCHMMAaJbHOM
BEJINYMHBI.

KuroueBble ci1oBa: 3arpsi3HEHHOCTb  BOJI, BOJOEMBI, T'€OMETPUYECKOE YCPEIHEHHE,
MHOTOKOMIIOHEHTHOE 3arpsi3HEHHUE, ONTHMU3AIH.

Beenenne: OOmien3BecTHO, 4TO APPEKTUBHOE YHpPABICHUE B OOJIACTH COXPAHEHHs BOJHBIX
pPecypcoB M MOBBILIEHUS KayecTBa BOJAbI TPeOyeT ydyeTa M aHajn3a OOJBIIOTO KOJIMYECTBa
Bo3AeHcTByommX (akropoB [1]. M3yueHne coCTOSHHS BOJIHBIX OOBEKTOB YacTO TECHO
CBSI3aHO C XOPOIIO CTPYKTYPUPOBAHHOM 0a301 MaHHBIX TUIPOJIOTUUECKHUX TTapaMETPOB.
BaxHol XapakTepUCTUKON KAayeCcTBA BOJbI B BOJOEMAX SIBISAETCS TMAPOXUMHYECKHN MHIEKC
3arpsisHeHHOcTH Boj (M3B).

Pacuer WM3B npou3BoauTCs MO CPEIHErOJOBBIM KOHIIEHTpPALMAM 3arpsi3HUTENEH BOJHOTO

obbekTa mo popmyne [2].
n C.
; %io
N

riae Ci— KoHueHTpanwys | — ro 3arpssautens; Cio - npeaenbHo qonyctuMoe komuuectso (ITJIK)
| — TO 3arps3HUTENS; N — KOJINYECTBA 3arPsI3HUTEICH.

B otnuume ot (1) Takxke ucronb3yercs THAPOOHOIOTHYECKUN MHACKC 3arpsi3HEHHOCTH BO/,
onpeneNseMblii UCXOAS W3 HWHAMBUIYAIbHBIX XapakTEpUCTUK CAampoOOHOCTH  BUJOB,
MIPEACTABICHHBIX B BOAHBIX cOOOIIeCTBaX ((PUTOMIAHKTOHBI, TIEPpU(PUTOHBI):

¥ = 1)
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i(si 'hi)

i=1

S=—=x
2.h
i=1 (2)

rjae Sj — 3HaueHUe CanpoOHOCTH THAPOOUOHTA, KOTOPOE 33aeTCsl CIICIUAILHBIMU Ta0JIUIIAMU;
hi — oTHOCHTENIbHAs BCTPEYACMOCTh WHMKATOPHBIX OPraHU3MOB (B T[OJie 3PCHUS
MUKpockora); N — 9uciio BEIOpaHHBIX WHIUKATOPHBIX OPTaHU3MOB.
[To nomyCTUMBIM KOHIIEHTpALMs TPUMECEH pa3InyaroT CleayIomue TUIbl BoA [3]:

1. IlutbeBas Boja;

2. Ilpupoanbie BOIbI (X035HCTBEHHBIC, OBITOBBIE, PHIOO — XO3SIHCTBEHHBIE BOJIOEMBI).

3. CrouHbIC BOMBI.
OCHOBHBIMHU TIOKA3aTEJSIMUA BOJ SIBIISIOTCSL:

- Temmneparypa;

- Oprasonentuyeckue nokazaTenu (3amax, BKycC 1 T.1);

- pH (BonoponHbIii oka3aress);

- Illeno4HOCTH U KHCIOTHOCTH;

- MuHepaibHbIl COCTaB;

- KapOoHnatsl 1 ruipoKapOOHATHI;

- Cynbdarsr

- Xmopunsl,

- Cyxo# ocTaTok;

- XKecTKkocTh, KanblIMi U MarHUi;

- PacTBOpEHHBIN KHCIOPOL;

- buoxumudeckoe norpedaeHNe KUCIOPOAa;

- buoreHHbIe 3JI€MEHTHI;

- @ropunsl.
CornacHo [4], B HacTosIIIee BPEMs IIUPOKO MCIIONB3YIOTCS JBAa METOJIa BEIYUCICHUS WHJIEKCA
kauectBa Bojbl: (MKB):

1. Merox Kananckoro CoBera MunucTpoB 1o okpyxatoiueit cpeast (CCME).

2. Meroa Hanmonansraoro ®ouga Canurapun (NSF).
Bxparue paccmotpum meton MKBccue.
B »sTtom Meronme ans BBIUMCICHHMS WHIEKCAa KadecTBa BOJABI HUCIOIB3YETCS CIEAYIoIas

dbopmyna:

2 2 2
HKB e :100—[ R+ F v R J

1.731 (3)
rne F =%X100 .

0

rie P1 — KoiMuyecTBO TeX mapamMeTpoB KayecTBa, 3HAUYEHUS KOTOPBIX IPEBBIIIAET
YCTaHOBJIEHHYIO /Ul HUX HOpMY; Po — 00111ee KOIMYecTBO paccMaTpuBaeMbIX apaMeTPOB.
N
F, =—+x100
N

0

rae N1 — KoJIM4ecTBO TECTOB, B KOTOPBIX Obuia mpeBbiieHa HopMma; No — olIiee KOJTU4ecTBO
IIPOBOJUMBIX TEKCTOB.
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S
F,=—1 %100
0.01S, +0.01
rac
kl
27 j
=
S, = N
0
a;
yi=—r
(04 iN
IA€ Yj — OTHOCHUTENIbHAs BEIWYMHA IMPEBBILEHUS IIApaMETPOM @ — CBOEM HOPMAaTHUBHOMH

BenuurHbl ojN (0 >ojn) ; K1 — KOJNMYeCTBO mapamMeTpoB, 3HAYCHUsS] KOTOPBIX IPEBBICHIIO
JOIIyCTUMYIO HOPMY.

Kak BuaHO M3 BblLIEU310KEeHHOr0, MeTon MKBccyre TpeOyeT NpOBEeNEHUS 3HAYUTEIBHOI'O
o0bemMa BBIUMCIICHUN. B oTiinumne OT BbllIepacCMOTPEHHOT0, MeTo M KBNsF oTiIn4yaeTcs cBoei

KOMITIAKTHOCTBIO 1 Tpe6yeT BBIUUCJICHUS CIICAYIOLICTO ITOKA3aTECJIA:
n

HKB\s = H P~
@

rne Pi — 1 — # mapamerp kadecTBa; 0 — BecoBoil K03(duImMeHT | — ro mnapamerpa,
u3Mensttoruiics B npenenax (0+1); Pi — u3amensercs B npeaenax (1--100).
Crnemyer OTMETUTH UTO B paboTe [5] u3noxkeHa pa3HOBUIHOCTh METO/A BHIYUCIICHUS MHIECKCA
HKBNsF IMEHYEMBIN KaK MHJIEKC KaueCTBa BOJIBI.
OCOOEHHOCTh TaKOTO0 METOJa 3aKII0YacTcs B TOM, YTO 3HAU€HHE KaXKIOro mapamerpa (i
orpeensercs He CyObeKTUBHO, a C IPUMEHEHHEM KOHKPETHO OIpeIesIeHHON (GOPMYIIbI.
Hekotopsie 3 atux popmyn npuseaeHs! B Ta01. 1.

Ta6u. 1. Dopmyn 1711 BeIYKCIIEHS TapameTpad;

[TapameTtp WurepBan Dopmyia

Temneparypa Bojpl, C° 15-28 0=0.1281t3-8.456t2+173.4t-1036
pH 6.1-8.2 g=-25.32-(pH)*+365-5-pH-1219.6
DneKTpudecKast IpoBoauMocTh | 175-425 g=-0.1351A+125.1

A, MK CMm/cM

Kak BUIHO M3 NaHHBIX, MPUBEACHHBIX B Tabi. 1, Takue yHHUBEpCAIbHbIE MOKA3aTeNu Kak
Temreparypa W PH cCBS3aHBI C COOTBETCTBYIOIIMM MapaMeTpoM (i Yepe3 HEKOTOPYIO
(GYHKIIMOHAJIBHYIO 3aBUCUMOCTb.

[Ipu »TOM yKa3aHHBIE TOKA3aTENN YHUBEPCAIbHBI.

BwMmecte ¢ Tem omnpenenieHHBI MHTEpeC MPEACTABISAET Cieayronmi Bompoc: KakoBa MoxkeT
OBITH ONTUMANIbHAS CBSI3b MEXKIY MOKA3aTeNAMU i U Pj €Clii U3BECTHBI CIIEIYIONINE YCIOBUS:

> a; =const=q,

©)
P“ =const=C

H ®
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C yuerom (5) u (6) BelpaxkeHue (4) NpeaCcTaBUM B BUJIE
_ p“> Q- —ap)
y=R"-P.C (7)
BBenem Ha paccMoTpenue (yHKIMOHAIBHYIO CBS3b MEXKAY ITOKa3aTessiMu o1 ¥ P1 Buze
o =0y (Pl) (8)

Taxoxe BBCJICM Ha PACCMOTPCHUC I/IHTGFpaJIBHBIf/i IIOKa3aTcjib Ka4€CTBa B BUJIC

al(Pl)
B, = . pla)lw) o
1= P 2
1min 1 (9)
Onpenenum By ¢pyakiun a1(P1), mpu koTropoMm (yHKIHOHAT (9) TOCTUrAeT 3KCTPEMATHLHOTO
3HaueHus. M3 kypca QyHKIMOHAIBHOTO aHalM3a U3BECTHO, YTO PELICHHE ONTUMU3AIMOHHON
3a7a4u

Pl e

al - al(F)l )opt

JO0JIKHA YAOBJICTBOPHUTE YCIIOBUIO
d {Plal(Pl) . F)Z[l*al(':’lkao] . C}
d(en(R)) ”

N3 (10) nonyuum:
R=F (11)

Takum oOpa3oM, ¢yHkuHOHan (9) HE3aBUCHUMO OT HaJIM4YUS WIM OTCYTCTBUS CBsi3U ()
JIOCTUTAET dKCTpemMyMa mpu yciaoBuu (11). PaccmoTpuM BTOpYIO YaCTHYIO ONTUMU3AITHOHHYIO
3agady. CyTh 3ajauM 3akio4aercss B cieayromieM. JlomycTuMm, H3BECTHO, YTO BOJOEM
3arps3HEH B OCHOBHOM JIByMsl 3arps3HHUTEISIMU. KOHIIEHTpanu OSTHX 3arps3HUATENEH
0003HauuM Kak P1 1 P2. CpeiHI0I0 O0IIIYIO CTENeHb 3arpsA3HEHUS ONPEeTUM KaKk

L =RB"- Pz(l_al)

(12)
[lens mpoBOAUMOM ONTUMHU3AIMH — HAXOXK/IEHNE TaKOW (DYHKIIMOHAILHOMN CBSI3H
R=f(R) (13)
P KOTOPOI (PYHKIIMOHAI LETH
Fomex (1-cy)
Bo=[ " F(P)™-PF)dR,
2min (14)
JOCTUT ObI 3KCTpEMYMa.
[IpumenurensHo k pynkuuu (13) BBeeM OrpaHUUUTEIHHOE YCIOBHE
PZTYHX
[™ f(P)dR, =C,
P2 mmin (15)

me © = const
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C yuerom Beipakenmii (14) u (15) chopmupyem meneBoit (QyHKIHOHAT OE3yCIOBHOM
BapHAIMOHHON ONTUMHU3AIINN

P2 nax

P max
Bo=[ " t(P)* P dR - 2| [f(P,)dR,—-C
2min
P2 min (16)
Pemenne ontumuzaimonHoi 3aaauu (16) metonom Diinepa nano

2C
P2

P =
(7

[Tpu 5TOM MOKHO TOKa3aTh, 4To GyHKIMOHaN (16) npu pemenuu (17) mocTuraeT MaKcuMyma.
CrnenoBarenbHO, MPU JIBYXKOMIIOHCHTHOM 3arpsi3HCHWU BOJ OacCeiHOB ciemyeT u30ekarhb
3aBUCUMOCTH Mex1y P1 u P2 B Buze (17).

3akiaroyenue. Bxparie pacCMOTPEHBl  CYLIECTBYIOIIME II0Ka3aTeld  3arpsA3HEHHOCTH
BojoeMoB. Hambomee TOIpOOHO PacCMOTPEHBI OLEGHKH  OOIIeH  3arpsi3HEHHOCTH,
chopMyIMpOBaHHbIE HA OCHOBE (hopMyJibl reomeTpuueckoro ycpennenus. ChopmynupoBaHbl
W peulieHsl JIB€ ONTHUMHU3ALMOHHBIE 3a/1aud, KacaroU[UMecs BBIYMCIICHUS BHOBb BBEIECHHOIO
UHTErPAILHOIO I10KAa3aTelsl MHOTOKOMIIOHEHTHOI'O 3arpsA3HEHUS BOJOEMOB C UCIIOJIb30BAHUEM
UHTErpana GopMyJibl T€OMETPUUYECKOr0 ycpeAHeHHs. B mepBoil onTMMH3alMOHHON 3a1adyu
BBeZICHa (DYHKIMS CBSI3M MEXIY BECOBBIM KOI(D(UIMEHTOM M KOHIEHTpalueld MepBOro
3arpsssHuTens. Iloka3aHo, 4TO BHOBb BBOJMMBIM II0KA3aTENNb 3arpsA3HEHHOCTH JIOCTUIAET
JKCTPEMYMa IIPU PaBEHCTBE KOHILIEHTPALMH 3arpsi3HUTEIIEH.

Bo BTOpO#i ONTUMU3ALMOHHON 3ajaye BBOAUTCS (DYHKIUS CBSI3U MEXIY KOHIIEHTpAIUSIMHU
3arps3HUTENEN U BBOJUTCS OTPaHUYMTENbHOE YCIOBUE Ha BUA 3TOM ¢yHkuuu. Ha ocHOBaHuuM
pelIeHrs ONTUMM3ALMOHHOM 3a/1aul MOJdy4eHa ONTHUMAaJIbHBIM BHJI UCKOMOW (DYHKIUH, IpU
KOTOPOH 3HaueHHe OOIIEro 3arpsi3HEeHUs JOCTUT Obl MAKCUMAJIbHOM BEJTMUMHBI.
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2HarmoHanbpHOE Avpokocmudeckoe AreHTcTBO, A3epOaiikan
8 Mucturyra Kocmuueckux Hccnenosanuii [pupoansix Pecypcos, Aszep6aiimxan

Email: nsilgar@gmail.com, 2agayev-tekti@mail.ru, 3mamedov_r@gmail.com

PE3IOME

HpCIlJIO)KCH METOL TEXHOJIOTHYECKOM OIITUMU3alIN HECHTPAIU30BAHHOI'O CXKHUTaHUA
MOMYTHOTO YTJIEBOJOPOJHOIO ra3a ¢ UCTOYHHMKOB C Pa3MYHBIMU KOHIIGHTPAIMSIMH METaHa.
OTPHUIIATEIIbHBIN 3HAK, T.€. SKCTPEMYM SIBIseTC MakCUMyMoM. CocTaBlieHa TEXHOJOTHYECKast
CXeMa IEeHTPAIM30BaHHOTO CXKUTAHHS YIJIEBOAOPOJHOTO Ta3a C HCTOYHHUKOB C pa3HOM
koHnentpanueit CHs. CocraBiieHa W perieHa ONTUMH3AIMOHHAS 33[ada, pelIeHHe KOTOPO
OpyU HEKOTOPOM  OTPAaHUYUTEIHHOM YCIOBHHM MO3BOJIMJIO MOJYYUTh ONTUMAIbHYIO
B3aMMOCBSI3b MEXKy KoHIleHTpanueidr CH4 B momyTHOM ra3e u CKOpoCThio BeTpa. B pe3ynbraTe
MPOBEJCHHONW ONTHMHU3AIMM PEKOMEHJIOBAaH ONTHMAIBHBIM MOPSIOK (YHKIIMOHUPOBAHUS
COCTaBJICHHOM TEXHOJIOTHYECKON CXEMBI IIEHTPAIM30BAaHHOTO CKUTaHUS IMOMYTHOTO ra3a.
KiaioueBble ciaoBa: a’po30ib, ONTHYECKas TONIIMHA, MUPAHOMETP, KIPPUIUEHT
MPONYCKaHUA, U3MEPEHUS.

BBenenue: Xopolo U3BECTHO, YTO TTOJIHOTA TOPEHUS YIIIEBOJIOPOIHOTO ra3a B (pakenax
uMeeT 0co00 BaKHOE 3HAUYEHHUE, T.K. IPH HETIOJIHOM CTOPaHUU B aTMOC(hEpy B IMUTHPYETCS
3HAYUTEBHOE KOJMMYeCTBO TakuX ra3oB kak CHa, NOy, SO4 u np. [1,2].

Bonpocel HeraTUBHOTO BJIMSHHUS HEMOTHOTO CTOpaHUs TMOMYTHOTO Ta3a B (Qakenax ObLIu
paccmotpensl B pabotax [3-6]. CornacHo [6], 3¢(eKTUBHOCTh CropaHusi yrieBOJOPOJHOTO
raza B (pakenax moxet aocturatb 98% u Boime. CormnacHo [7,8], 3pdeKTUBHOCTh CKUTAHUS
3aBHCHT OT CTAaOWJIBHOCTH YCIOBHHM CropaHWs, KOTOPbIE B CBOIO O4Yepeab 3aBUCHT
HHEProCoACPIKAHUSI CKUTAEMOTO Ta3a U CKOPOCTH BETPA.

Kak yka3eiBaeTcsi B pabore [9], Obuta pa3paboTaHa METOAMKA M COOTBETCTBYIOIIEE
CIEIHUAIbHOE TIPOrPaMMHOE CPEACTBO ISl BhIYMCIEHUS 3((EKTUBHOCTH CXKHTaHUsS ras3a, B
OCHOBY KOTOPOTO OBUTH 3aJI0’KEHBI pe3yJbTaThl, ToJydeHHbIe B [7]. B 310t pabote dakTops
smuccurn CO u NOx Obun BerumcneHsl Ha ocHoBa pekomenmaruiit UNIPCC [10] u USEPA
[11].

Kparkoe wu3ji0:keHHMe CylIeCTBYWOIIEl MeTOAUKH BbIYHCIeHUS 3(PPeKTHBHOCTH
CKMTaHMS YIJ1eBOAOPOIHOro ra3a: Bkpariie u3i10XUM METOAMKY, pa3paboTaHHYIO B [7].
CornacHo [9], g TOYHOTO BBIYUCIEHUS YPPEKTUBHOCTH COKUTAHUS YTIIEBOJOPOAHOIO Trasza
CJIeZlyeT Y4ecTh COJepKaHue BJIard B 3ToM rase. [Ipu 3ToM KOHIEHTpauusi 00pa30BaBIIMXCS
BOJISIHBIX M1apOB IIPU CHKUTAHUU rasa BeluMcisiercs 1o ¢popmyse Paontca

w — P H(%)
P 100 (1)
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riae Pw — naBiienue Boasubix napos (KPa);
Po — 6apomerpuueckoe nasienue (kPa);
H — BnaxxHocTh, B %.
JlaBiieHME BOJSHBIX MTapOB COIJIACHO [8] ompeaesieTcs Kak

P, (kPa) = exp|:16.262 ___ —3799.89 ]

T(°C)+226.36 )
rae T(°C) — remneparypa B Liensiusx.

[Tocne ompeneneHusi KOHUEHTPALUUU BOJSHBIX MAapOB, BBIUMCIISIIOTCS KOHILIEHTpAIlMM BJaru a
Takux ra3oBbIx KoMmroHeHTax kak CHi, CO2 m mp. Jlanee BBIYUCIAIOTCS MOJISIpHAsS Macca
ra3oBOM CMECH W HWXHsIs BenunHa nokasatens Harpesa (LHV). Cornacuo [9] mis merana

LHV,,, =50. oogﬁ
ke ©)
Jnst Bceit ra30BOM cMecH
(CH A’) -m(CH, )(7j LHV.,, ﬂj
LHV, ,( j A
mgas[ MOJZ) (4)

rae CHs — xonnentpamus CHa; m — momsipabie maceel CH4 1 raza.
Cormacuo [7], ¢ yuerom (1)-(4), obmas 3(hPeKTUBHOCTh CKUTAaHUS YIIIEBOJOPOIHOTO Trasa
MO3KET OBITh BBIYUCIIEHA IO (hopmyIie

Vb (M ceK)

Vgas (M ceK)' g(M cek)' D(M)% (%)

X —

rae Ve — cKopocTh BeTpa; Vgas — CKOPOCTh To/1auu raza; D — nuamerp TpyOsl.
B pabore [7] mokazaHo, uro Ha 0a3e BbIpaXeHHA (5) MOXKHO TMOJYYHUTh CIEAyHOIIee
BbIpaXEHHE JUIsl OEHKU A(P(PEKTUBHOCTH CKUTAHMSI YTIIEBOIOPOAHOIO Trasa.

MJ
LHVCH“[kej

L H Vn./lu/‘/l}l [WJ
Ke

E =1—| 0.00166[exp(0.387 - X, )]-

(6)

C yderom BeipakeHuit (5) u (6) Hamu pazpaboTaHa crienuagbHas METOJIUKA TI0 ONMTHMHU3AINH
YCIIOBUH CrOpaHus Ta3a sl JOCTHKEHUS HauBBICIIEH 3 PEKTUBHOCTU CXKUTAHUSI.

IIpeanaraemas meroguka: C yuetoM dopmyi (5) u (6) noaydum

MJ
LHYV, —
v, (1) C“‘*( ke j
E =1—| 0.00166| exp| 0.387 - -

Vou ) 0 )} DG || v, (]

(7)

[TpunsB moka3zarenu B (4):
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m(CH, ), LHV,, ; m

gas
a Tak)Ke mokaszarenu B [7]:

Vgas, 0, D, LHVchHs B KkauecTBe NOCTOSHHBIX BeJWYMH, BblpaxeHue (7) c yuetom (4)
nepenuineM KaKk

E=1-——2 [exp(a,V, )]
Con ™ ®)

rac

gas

0.00166 - LHV,, -m
~ m(CH,)-LHV,,,

©)

0.387

1

Vias "9+ D3 (10)

a, =

CornacHo mpejuiaraeMoil MeTOJUKE, pacCMaTpUBAaeMblil IMYHKT C)KUIAaHUS IOMYTHOTO Tra3a
00CITy’)KNBaeT HECKOJIBKO HCTOYHUKOB TAKOTO Ta3a C PAa3JInYHBIM COACPKaHUEM B HUX METaHa.
TexHomornueckas cxema IpeIaraeMor0 METOAa OpraHW3alud  LEHTPATU30BAHHOTO
CKMTaHUs TOMYTHOT'O T'a3a MoKa3aHa Ha puc. 1.

I M=mepuTENE @ﬁ

CHOPOCTH BETRA

Cltlg, 3

¥

Cucrem
YrpasneHuA

oty >

Clilgy, > I

Clélgy >

1 2

Puc. 1. Hpe):[naraeMaﬂ TCXHOJIOTHUYCCKAad CXEMa CXUT'aHHAd TOIMYTHOI'0 Tras3a € pa3HbIX
HCTOYHHKOB C YUYCTOM BCIIMYUHEI CKOPOCTHU BETPaA

[Mudpamu ykazansl: | — MHOXKECTBO HCTOYHUKOB MOIYTHOTO ra3a; 2 — HAKOMUTEIH MOMYyTHOTO
ra3a c ynpasJsieMbIM BBIXOJIOM; 3 — U3MEPUTENIb CKOPOCTH BETpa; 4 — cUcTeMa yIpaBlIeHHs; 5
— 0JIOK moja4M raza B TpyOy; 6 — TpyOa (hakenpbHOTO CKUTaHus rasa.

OOmuii MpUHIUN MpeaTaraéMblii METOJIMKH U COOTBETCTBYIOIICH TEXHOJIOTHYECKONH CXEMBI
CXKUTAHMS TIONMYTHOTO Tra3za Oa3upyercss Ha BhIpakeHUH (8), COTIaCHO KOTOPOMY JUIst
NOAJEPKAHUS CpeAHEN BBICOKOW BenuuuHbl E, npu yBenuuenuu Vp cieqyeT OCyIIECTBIATh
KOMIIEHCHUpYIOIlee ynpaBiieHue BenuuuHo CcHs4 yTeM Mmojayu B TPyOYy CMECH M3 TOTO WJIU
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MHOT'O MCTOYHHMKA MOMyTHOTro ra3a. CienoBareibHO, aKTyalbHBIM OKa3bIBACTCS HAXOXKICHUE
TOT'0 ONTUMAJILHOTO MOPSIJIKa BHIOOPA HCTOYHUKOB MOITYTHOT'O ra3a, TP KOTOPOM JOCTHIaeTCsI
MakcHUMasbHast 3 (HEKTUBHOCTh COKUTAHUS ra3a.

OnTuMu3anus npeiaraeMoil TeXHOJOTMYECKOW CXeMbl CHKUTAHMS IOIYTHOrO rasa
NOCTYNAMMX € Pa3JMYHbIX HMCTOYHHMKOB: JlomycTuM, 4YTO Uil LIEHTPAJIU30BAHHOIO
C)KUTaHHUS MOIYTHOTO Ta3a, BEIpabaThIBAEMOTr0 B PaBHBIX 00bEMaX Ha Pa3JIMYHBIX UCTOYHHUKAX
BCE€ UCTOYHUKHU JeNIATCs Ha 1 yucno rpyn. Konnenrpaunu CH4 B IOMYTHBIX Ta3ax, BXOAALIMX
B OTU I'PYIIIBI COCTABIAIOT YIOPAI0YEHHOE MHOXKECTBO

CCH4 = {CC(:IIEM }’ I :ﬁ (11)

rac

Cl). =C&Y +ACy,, ; ACy, =const CY) =0 12)

B sTom ClIy4ac yCJIOBHO IIPUHAB N — OO COCTAaBUM cnenyromnﬁ (1)YHKI_II/IOH8.J'I OIITUMH3allN

CH, (max) 1 a,

CH,(min) CCH

[exp(azvb (CCH4 ))] dCep,
(13)

rie Vo(Ccha) — BBomuMast hyHKIUS CBsI3H (YIPABJICHHUS ) ONTUMAJIBHBIA B KOTOPOTO TOKEH
obecnieunTh MakcumyMm F.

B ob6mem cnyuae 3amada (13) He mmeeT 0OIIero pemieHus W IS BBIYMCICHUS PEIIECHUS C
YUETOM CYKEHHs Kjacca BO3MOXKHBIX pEIICHUH, MPUMEM YTO WCKOMas ONTHMabHas
(GYHKIHS TOJKHA YJIOBIETBOPSTH YCIOBUIO

cH].":Z (CCH4 )JICCH4 =C; C =const
CH,(min) (14)

C yuerom Beipaxenuit (13) u (14) chopmupyem 1eneBoi (yHKIHOHAT O€3yCIOBHOM
BapHUAIMOHHOW ONITUMH3AIHA

CH, max CH,4(max)
o= e belemteaen + 4 T fea o —c |
CH, (min ) CH, CHamn

(15)

rae A — MHOXuUTENb Jlarpamxa.
Pemenune ontumu3zanmonHoit 3agauu (15) cornmacuo [12] qomkHa yI0BIETBOPUTH YCIOBHUIO

afl1- 2 bolevilea ]+ Abiea,) <l

CH,

v, Can, )] R

I[J'DI YHOPOIICHUA MAaTCMAaTUUICCKHUX BBIKJIAIOK IIPUMEM
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Cecp, (Min)=0

(7)
C yuerom (16) u (17) pemienue 3a1a4u MOJy4CHO B BUJIC
Vb(CCH4 ): L In &
a, a, -, (18)

rje A — MOXeT OBbITh ompezeneHa myTeM noactanoBku (18) B uaTerpan (14) u BEIYKCICHUH C
Y4€TOM 3a/IaHHOU BeJInuuHbI C.

Takum oOpa3om, pemienue (18) obecrneunBaeT 3KkcTpeMyM 1eneBoro gyHkiponana (15). s
OTpezieNieHus] TUIAa SKCTPEMyMa, JOCTAaTOYHO B3ATh BTOPYIO MPOU3BOJHYIO UHTErpanTa B (15)
0 MCKOMOW (PYHKIIMM M YOCIUTHCS, YTO OHA MMEET OTPUIATEIbHBIA 3HAK, T.€. SKCTPEMYM
aprseTcss MakcumymoM. (CrenoBaTelbHO, B ONTHMAlbHOM CJly4yae B IpeajaraeMoit
[EHTPATN30BAaHHOW TEXHOJOTMYECKOH CXeMe CKHraHus JO/DKHAa ObITh —obecriedeHa
norapupmuueckas 3aBUCUMOCTb Mex1y Vb U CcHs IyTeM u3MepeHus Vp U Mojadu B TpyOy
rasa M3 COOTBETCTBYIOIIETO MUTOYHHKA.

3akmoyenune: Takum o00pa3oM, Ha OCHOBE pe3yJbTaTOB W3BECTHBIX MCCIIEJOBAHUI
3aBHCUMOCTH A(P(PEKTUBHOCTH CHKUTAHUS TMOIYTHOTO YTJIEBOJOPOIHOTO Taza B (Qakenax oOT
CKOpPOCTH BETpa, KOHIEHTPALlUW MEeTaHa B MOIYTHOM Ta3e W Jp. nokasareneil. IIpemioxena
TEXHOJIOTHYECKAsi CXEMa LEHTPAJU30BAaHHOTO CXKUTAHMS IOIMYTHOTO Ta3a C pPa3IMYHBIX
UCTOYHUKOB, rae KoHueHtpauuss CHs B Hux pasnuuna. [{ng ompeneneHus ycioBUit
JOCTHKEHUS ~ MaKCUMalbHOW  (YHKIMOHAIbHONH  A(P(GEKTUBHOCTH  MPEUI0KEHHON
TEXHOJIOTHYECKHUM CXEMBI COCTABIIEHA U PELIEHA ONTUMU3ALMOHHAS 3a/1a4a, PEIIEHHE KOTOPO
IpU HEKOTOPOM OTPaHUYUTEIbHOM YCIOBMM MO3BOJIMJIO MOJYYUTh ONTHUMAJbHYIO
B3aMMOCBSI3b MeX 1y KoHlleHTparueir CH4 B monmyTHOM rase u cKopocThlo BeTpa. B pesyibrare
IIPOBEJCHHOW ONTHUMHU3ALMKA pPa3pabOTaH ONTUMANbHBIA MOPSAOK (YHKIIMOHUPOBAHMS
IIPEJIOKEHHON TEXHOJIOTMYECKON CXEMBbI LIEHTPAIN30BAaHHOIO CKUTaHMsI TMOIYTHOIO ras3a u3
Pa3IUYHbBIX HCTOYHUKOB.
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PE3IOME

CdopmynupoBaHa u pelieHa 3ajjaya ONTUMAIBHOTO BbIOOpa BPEMEHM HKCIUTyaTallul BETBEH
TpyOOIIPOBO/Ia, PACIIONOKEHHBIX B PA3INYHBIX 30HAX TETEPOT€HHO — KOPPO3HOHHOTO PETHOHA.
Pa3zpaGorana mozens TpyOONpoBOAa C YYETOM Ppa3IUYHBIX CTENEHEeH Hanuuus (QakTopos,
BBI3bIBAIOIIMX KOPPO3UIO B PA3JIMYHBIX 30HaX peruoHa. B pesynabTaTe ONTUMU3ALUU MOJAEIU
CHUHTE3MPOBAaH MOPAIAOK BBIOOpPAa CpPOKa CIyXKObl OTIENBHBIX y4YacTKOB TPYOHOH JMHUU C
y4eTOM BHEMIHHX (DaKTOPOB, CIIOCOOCTBYIOIIMX BO3HMKHOBEHHIO Kopposuu. IIpemnoxen
ONTUMAJIbHBIA MOPATAOK OECKOPPO3MOHHOM 3KCITyaTallud BETBEH CTaJIbHBIX MarucCTpajibHbIX
TPYOOIIPOBOJIOB C YUETOM Ir€TePOr€HHOCTH CBOMCTB MOYBHI.

KiroueBble cjioBa: TpyOONpoBOA, KOPPO3HUs, ONTUMU3ALINS, T€TePOTeHHOCTb, TOYBa

Beenenne: Xopomo U3BECTHO, YTO HAIEKHOCTh TPAHCIIOPTUPOBKU NMPUPOAHOIO raza 3aBUCUT
OT COCTOSIHMS IOYBBI, a TaKXke MaTepuaina Tpybonposona [1,2]. HecmoTps Ha ucnonab3oBaHue
OUTYMHOTO MOKPBITHS TPYO U CUCTEM KAaTOIHOM 3aLIUThI, IPU ONPEIETECHHBIX YCIOBHIX MOTYT
BO3HUKHYTh HpoOsieMbl Koppo3uu U mnojoMku [3]. CranbHble TpyObl OOBIYHO
AKCIUTYaTUPYIOTCS B TEUEHUE TPUILATH JIET.

Onpenenenue mnoka3aTeneil KOPPO3MOHHOCTH IOYBBI OYEHb BAXHO [UId OOecredeHus
LEJIOCTHOCTH CHCTEM  TPAHCHOPTUPOBKH  yrieBoJopoaoB. OCHOBHbIMH  (u3MKO —
XUMUYECKMMH  TOKa3aTeNsIMU,  ONPEACIAIOIMMU  KOPPO3MOHHOCTh  IIOYB  SIBJISIFOTCS
PE3MCTHBHOCTh TMMOYBBI (p) OKUCIUTEIBHO — BOCCTaHOBJIEHHbIH moteHnuan (E), pH,
coj/iepaHue coJiel U BJIaru B mouse, u ap. [1].

CornacHo [4], MakcuMasbHasi BETUYMHA KOPPO3UOHHOM ITYyOUHBI, IPU HEKOTOPBIX YCIOBUSX,
XapaKTEPU3YIOIINX COCTOSTHUE ITOYBBI, ONIPEAEISAETCS CAEAYIOIUM YPaBHEHUEM

P=k-t" 1)

rae P — MakcuMalibHasi KOPpO3MOHHAs TITyOHHA OTMEUEHHAasl B TeUeHHE BPEMEHH {;
N — MOCTOSIHHbIE BETUYHUHBI.
Ha puc. 1 noka3ans! kpuBble pyHKIUH (1) A1 pa3HBIX YCIOBHH a’paiiyl TpyOooIpoBoa.
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F P=kt"

OYyeHe NAoxa aspauma

¥ OOBENETEOPUTENEHER

a3pauma

FayBuHa Hopposuu (M

i i i 1 i 1 i i
0 5 10 15 20 25 30
Bpems (roa)

Puc. 1. 3aBHCHUMOCTH TITyOMHBI KOPPO3UHU OT BPEMEHH U CTCTICHH adpallii CTAILHOTO
TpyOomnpoBosa [4]

CornacHo [4], OCHOBHBIMH BO3JEHCTBYIOUIMMHU (hakTopamMu Ha (GOpPMHUpPOBAHUE KOPPO3UHU B
CTaNbHBIX TPy0ax TaKKe ABJIAIOTCA: COAepKaHue HOHOB cymbdara (SO42), comepkaHme HOHOB
xnopuna (Ch), menounocts, pH, oblee KOMMYECTBO OPraHUYECKHX BEIIECTB, MOTEHIHAN
(Tpyba/mouBa).

B pesynprate SKclepUMEHTANbHBIX HM3MEPEHMH BBIIIEYKa3aHHBIX IIOKa3zaTenedl ObuIo
MOJIYYeHO JIMHEHHOE PEerpecCMOHHOE YpaBHEHME Ui BBIUMCICHUs mokaszarens K. Jlis aToro
ypaBHeHue (1) OblII0 peCTaBIeHO Kak

q q q
logP, = a, +Z“ajxj +Z-Zajkxjxk +a,,, -logt; + &
=1 j=1 k=1 2)

I'me q — KoIM4YeCTBO NEPEMEHHBIX;
Xj — (hakTOpBI BO3JEHCTBYIOMIEH Cpebl;
€1 — IIOTPELIHOCTb;
i = 1,n — Konu4YecTBO BHIOOPAX.

B pabore [4] npuBeneHO JIMHEHHOE PErpecCHOHHOE YpaBHEHHME, COOTBETCTBYIOIIEE MEPBBIM
TpeMm uieHaM B (2).

k =0.700 + 0.069l0ogSRB + 0.7492 + 0.203log(Cl™) — 0.050E, - Z — 0.014pH - logp

@)
rae SRB — mokasarens MEUKpOOHaIbHOM aKTHBHOCTH B mouBe; P/S — moteniman tpyoa/mousa;
p — PE3UCTUBHOCTH (yI€THbHOE COMPOTHBIICHUE) TOYBHI.
HccnenoBanusi mpoBeICHHBICE B KOHKPETHO BBIOpAaHHOM 30HE TOKazayd, 4To ypaBHeHue (1)
MO3KET OBITh ANMPOKCUMUPOBAHO BHIPAKEHUEM
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P, = 0.5k, -t @

rae Ko — Beimuuna K, BerauciienHast mo gpopmyie (2).

Po — oTHomeHHe MaKCHMaJbHOM KOPPO3MOHHOM TIYyOMHBI K CpelHEell BelMYuHe
MaKCHMaJbHBIX KOPPO3MOHHBIX TJIIYOMH IOJy4aeMbIX IMpPH IMOCIEAOBATEILHOM YBEIUYCHHUU
KOJIMYEeCTBa MEPEMEHHBIX B Mozenu (3).

Ipennaraemas moaenan: Kak BUAHO U3 BBIIIEU3IIOKEHHOTO, MOJENb CO3/aHHas B [4] He
YUUTBHIBAET T'€TEPOreHHOCTh reorpauueckoro peruoHa M MOCTpOeHa Ha 0a3e pe3ylbTaToB
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBAHUM C YYETOM IOJIHOW M COKPAIICHHBIX BEPCUN BBIPAKECHUS
(3).

[Ipemmaraemass B Hacrosimeid paboTe MOZIENb NPEAyCMAaTPUBAECT OOLIYI0 TeTEPOTeHHOCTH
TEPPUTOPUH, B KOTOPOIl MpoJiokeHa TpyOompoBoaHas iuHUA. JlomyckaeTcs, 4To yKa3aHHas
TEPPUTOPHUSL MOXKET OBITH pa30uTa HA OTAEIbHBIC 30HBI, XapaKTepU3yeMble MoKa3aTensiMu  k;;
i =1,n; N — KOJAMYeCTBO 30H. [Ipy 5TOM, CUMTAEM YTO MHOKECTBO

k =1k}
' Q)
ABJIAOTCA YHOPAAOYCHHBIM, T.€C. UMCCT MECTO PABCHCTBO.

ki =k, ; +Ak; Ak =const; k, =0

(6)

B orom cnydae ycpeaHeHHas BEIMYMHA MaKCHUMAaJbHOM  KOPPO3MOHHOW  IIyOWHBI
OIIPEIEAETCS KaK

P, ==k -t
n= ™

B ¢opmyne (7) mokazatenb t MOKHO paccMaTpvBaTh B KAaueCTBO BPEMEHHOTO IEPHOA
9KCIUTyaTanuu  TpybompoBoga. OueBHAHO, YTO B TETEPOTCHHOM PETHOHE MPOKIAIKU
CTaJILHOTO TPYOOIIPOBOJIa CPOK CIIY)KOBI OTACTBHBIX YacCTeH TPyOONpOBOJAa HE MOXKET OBITh
OJIMHAKOBBIN. B 3TOM citydae u 1iemecoodpa3Ho BBeCTH (DYHKIHIO 3aBHCHUMOCTH MOKa3atens t
ot k B BUIIE

t= f (k) @®)

B nmanbHeitmem craBuTcs 3amava BeramcieHus ontumainbHoi ¢ynkiun f(K), mpu xoropoit Pep
JOCTUT ObI MHHUMAJIBHOW BEWYHHEL. J{J151 Cy)KeHHSI MHOKECTBA BO3MOKHBIX BHIOB (DYHKIIUH
(8), xoropble Morim Obl paccMaTpuBaeTcss B KadecTBE ONTHMAJIbHBIX, Ha (yHKIHIO (8)
HAJIOXKHM CIIeTyIolee HHTETPATbHOE OTpaHHYCHUE

Kirax
j f (k)dk = C; C = const
° )
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Tak kak, coriacHo Mozenu (3) K sBJIeTCs ABYXIOJISPHON BEJIWYMHOM, t — oHOMONSIpHAs, TO
BO3MOYKHBIE BU/Ibl HENIPEPHIBHBIX (DYHKLUH, YIOBIETBOPSIOLUIMX YCIOBHIO ITOKA3aHbl Ha pHC.
2.

Puc. 2. Bo3amoxHble BapuaHThl BeIOOpa onTuManbHor Gyrkimu f(K), ynosierBopsromux
ycnoButo (9)

OnTuMu3anusa NPOKJIAAKE TPYOONIPOBOJA B reTePOreHHO — KOPPO3HOHHOM peruoHe:

Jns  ¢opMupoBaHMs M pelIeHUs 3aJjauyd  ONTUMAJIbHOW MPOKJIAaJKM TpyOompoBojga B
reTepOreHHO — KOPPO3MOHHOM PETMOHE PACCMOTPHUM BapHUaHT HENPEPBHIBHOM 3alKCU MOJETH

().

1
P :—-If(k)”dk
0

cp.n

e Kmax — MakcuMasbHast BenmnurHa K.
[leneBoit ¢pynkimonan F ontumusaiuu ¢ yuerom BeipaskeHuit (9) u (10) coctaBum B Buje

krrax

S f (k)”dk—ﬁ|:kaf (k)dk —c}

max (0]

(11)

rae A — MHOXUTENb Jlarpamxa.
Cornacao [5], ontumanbhas ¢yukuus f(K), mpu koropoit F nocturaer skctpemyma, J0DKHA
YIOBJIETBOPUTH YCIOBHUIO

d{ 1 ke (K" —ﬂ,[f(k)—C]}
F = =0

knax
df (k) (12)
U3 (12) nonyuum
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n—1

k-n-f(k) i-0
U3 (13) naxoaum

f (k) = (1k)/k"—”/1

max (14)

C yuerom (9) u (14) nonyuum

(1—k)L,fkm Wk -dk =C
k .90

Pemenne ypaBHenus (15) oTHOCUTENBEHO A OTMETHM KaK Ag.
CnenoBarenbHo pemieHue (14) MOXHO MPeICTaBUTh Kak

f(k)=""Yk-c (16)

C, = (1@%
max ~ “*0 (17)

YroObl onpeaenuTs TUN 3kcTpeMyMma (yHkiuonana (11) npu pemenun (16) BbIYMCINM 3HAK
CJIE/TYIOIIETO BBIPAYKCHHUS:

rac

dz{kl-k- f (k)" —ﬂ,[f(k)—C]}

|:
2 df (k)2

C yuerom n>1 HerpyaHo yOeautbcs, uto F2 mmeer 3Hak (munyc). CienoBaTenbHO, MPHU
pemernu (16) F nmocturaer MakcMManbHOM BEJNWYMHBI, YTO $IBHO HekenaresnbHo. Kak
pe3ynbTaT, MOXHO CIeNiaTh BBIBOJ O TOM, 4TO a peanbHoM ciydae (yHkims f(K) momkHo
panuKaibHbIM 00pa3zoM oTiuyarcs oT Buaa (16), Hanpumep, ObITH MHBEPCHOM B OTHOLICHUHU
(16) B Bune

f (K)ope = A—"Yk -C,

rae A=const.

3akmouenue: PaccmMoTpeHa 3a/1a4a ONTUMAaIbHOTO BBIOOpAa BPEMEHH SKCIUTyaTallid BeTBEH
TpyOOTIPOBO/Ia, PACIIONOKEHHBIX B PA3IMYHBIX 30HAX TETEPOT€HHO — KOPPO3HOHHOTO PETHOHA.
[Ipennoxxena Mozienb TpyOONpPOBOJA C YYETOM Pa3IMYHBIX CTETNEHEH KOPPO3UH B PA3TUUHBIX
30HaxX peruoHa. B pe3ynbrare onTUMHU3aLMKM MOJEIHM CHHTE3UPOBaH MOPSJIOK BbIOOpa cpoka
CIIY’)KOBl ~ OTHENBHBIX YYacTKOB TPYOHOM JIMHMM C YY4e€TOM BHEIIHUX (aKTOPOB,
CHOCOOCTBYIOIIMX BO3HUKHOBEHHIO KOPPO3HH.

JIUTEPATYPA
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BOITPOCHI OIITUMAJIBHOI'O TIOCTPOEHUSI PACIIPEJIEJTEHHOM
CUCTEMBI UBMEPEHUSA ATMOC®EPHOT O JIEKTPUYECTBA

A6aynnaesa Cepunmx', Anmesa Amuna’

1 AzepGaiiokanckuii [ocynapcreennsiii Yuusepcurer Heru u I[Tpombinuiennoctu, Asepbaiimkan
2Hanuonansnoe A3pokocMudeckoe AreHTcTBO, Asepbaiikan

Email: tabdullayeva_sn@mail.ru, 2amidec.b@gmail.com

PE3IOME

CraThsi TOCBAIICHAa pa3pabOTKE METOMMKH BBIYMCICHUS KOI(PPHUIMEHTa MPOMYCKaHUS
aTMOC(EpHOro  a’po30Jsl MpH  IPOBEJACHUU  IIMPOKOMOJIOCHBIX IHUPAHOMETPUUYECKUX
n3MepeHuil. OTMeuyaeTcsl. 4TO HEONpeAEeHHOCTh pPe3yJIbTaTOB M3MEPEHUIN MOBEPXHOCTHOM
pagpanuy HM3ydeHa MEHee JETAIbHO, 4YE€M HEOIPENEICHHOCTh pPE3YJIbTaTOB H3MEPEHUs
paauanuu Ha BepxHel rpanuie arMocdepbl. OCHOBHOM MPUYIMHON HEOMPEICICHHOCTH OIIEHOK
Ha3€MHOM MMOBEPXHOCTHOM pajualuu sIBJISETCS HETOYHOCTh ydeTa arMoc(hepHbIX (aKTOpOB.
[Ipoananu3upoBaHa W3BECTHAas METOJIMKA BBIYUCICHUS KOI(D(OUIMEHTAa MPOMYCKAHUS
COJHEYHOH paavanuu arMmocepoil. Yka3zaHO, UYTO ydeT B JTOH METOJUKE TOJIBKO
a’pO30JIbHOTO PacCesHUSl ONTUYECKOW paJiialliy BEpPHA MPHU ONTHUECKON TOJIIUHBI a3PO30Jis
(AOT)<0.2. lns moiHOTO y4era BIHSHHS aTMOCHEPHOT0 a’3p0o30Jisi HCIOIb30BaHbl H3BECTHBIC
rpaduKyd 3aBUCHMOCTH TIOKa3aTelsl OTHOIICHUS OJHOKPATHOM pacCcesHHOW paguanuu K
rio0anbHOM paccesHHON paavanuu oT AOT u kocuHyca 3eHUTHOro yria.. ComocraBieHue
M3BECTHOM METOJAMKM M YKa3aHHBIX TIpaUKOB MO3BOJIUJIO YTOUYHUTH Y4YE€T a’3pPO30JbHOTO
¢axTopa B pacyere moKa3aress MPOIyCKaHus aTMOC(ephl COTHEYHON paualiy.

KualoueBble ciaoBa: a’po3osb, ONTHYECKas TOJIIMHA, MUpPaHOMETP, KIPPUIUEHT
IIPOITyCKaHUs, U3MEPEHUS.

Beenenne: Xopomo HM3BECTHO, YTO B HACTOSIIEE BPEMs CYIIECTBYIOT MHOTOYHCIICHHBIE
Ha3eMHbI€ U3MEpPUTENbHbIE CETU JI MPOBEAEHUS COJTHEUHO — PaJualMOHHbIX n3MepeHuil. K
TaKUM CETSM MO>KHO OTHecTH cienyrouue: KaHajackas ceTb pagMallMOHHBIX u3MepeHuit [1],
cetb Bcemuphnoit Merteoponornueckoi  OpraHuzanuu A7 NPOBEACHUS — 0a30BbIX
paAMallMOHHBIX HW3MEPEHMM Ha TMOBEPXHOCTH [2], ceTh, IOCTPOEHHAas IO Hporpamme
aTMOC(EpHBIX PaAMALMOHHBIX H3MepeHuil [3], ceTb W3MEpeHHsT MOBEPXHOCTU pPagHaluU
NOAA [4].

Bmecre ¢ Tem. corsacHo [5], HEONPEAENEHHOCTh PE3YyIbTaTOB U3MEPEHUIN IMOBEPXHOCTHOMN
panuanMM HM3y4eHa MEHee JeTallbHO, YE€M HEONPEAEICHHOCTh pe3yJbTaTOB H3MEPEHUs
pamuanMM Ha BepxHeH rpaHuine arMocdepsl. OueBHIHO, YTO OCHOBHOM NPHUYUHOMN
HEOIpeIeNIEHHOCTH OI[EHOK Ha3eMHOM MOBEPXHOCTHOW pajialliy SIBJISETCS HETOUHOCTh y4yeTa
BIMSHUE aTMOC(epHbIX (akTopoB. Ilokakem 3TO Ha mpuMepa NHUPAHOMETPUUYECKUI CeTH
HOPE wuznoxxenno#t B [6]. Cerb HOPE conepxwur 100 mrpaHOMeTpOB, TOCTPOCHHBIX Ha 0a3e
kpemuueB ¢poroanonoB ML-020 VM, pabotatonux B ciekTpanbHOM nuama3one 0.3+1.1 MkM.
[TapannenbHO OCYIIECTBIISETCS M3MEPEHUS OTHOCUTENBHOW BIAXHOCTH M TEeMIIEpaTyphl,
Oompoc KOTOpbIX ocymiecTBisieTrcs vactorod 10 I'm. M3mepenHass ceHcopamMu cyMMapHas
CHEKTpaJbHas paHalus MOXKET ObITh ONpe/ieeHa KakK

So = [#(2) n(A)d2
. 1)
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rie ¢ — dKCTeppecTPHANbHBIA coNHEuHbIH crekTp (B Bm-m2MkM?); 1 — crmekrpanbHas
YYBCTBUTEIHHOCTH (DOTOUOJIOB.
I'moGanbHoe mpomnyckanue T ompeaensieTcs: Kak

G ,

2
Sy [:j cosé,
° )
[ne Sy = 617,48 BT - m™2 (u3MepeHHas CEHCOPaMH €KCTEPPECTPUANIbHAS PaHalis);

G-:(MJ.G

1360.8 ?3)
rae G — macmrabupoBaHHas ri00ajibHas TOPU30HTANbHAS paguanus; I — paccrosuue “CoiHie
—3emist”, ro= cpeaHsis BennuuHa I (I v o — B CTPOHOMHUYECKHUX SIMHUIIAX ).

U3 (2) u (3) BUIHO, YTO MIPH OTCYTCTBUU aTMochepsl umeem T=1.

Bmecte ¢ Tem, atmocdepa sBIsSeTcs MOIIHBIM (DaKTOpOM, 3HAYUTEIHHO OCIAOISIOMINM
COJIHEYHYIO DPaJualliio, MOCTYMAIOUIYI0 Ha 3€MJII0 U OJHUM M3 TIJIaBHBIX MPUYMH TaKOTO
ocnalieHnss B IIMPOKOH IOJIOCEe JJIUH BOJH SIBISIETCS aTMoc(epHbIi a’sposonb. Jlanee, B
HACTOsIILEH cTaTbe pa3pabaThIBAE€TCs METOJIMKA JUISI ydeTa a’pO30JbHOIO OCIabJIeHUs
COJTHEYHOH paJalliyl IIyTeM OLIEHKHU JOJIM a3pO30JIsd B aTMOC(HEPHOM MPOIYCKAaHUH.

Pa3zpaGoTka MeTONMKH OLIEHKH NPONyCKaHusi aTMocdepHoro aspo3ons: CoriacHo
MOJIENIIM TpOMycKaHust atMocdepsl, pa3paboTaHHbIM B [7,8], Ipu OTCYTCTBUM O0JIAaKOB
ONITUYECKasl paranys Ha MOBEPXHOCTHA 3eMIIH MOKET OBITh BBIYHCIICHA TIO (hopMyJIe

I =1,(cos@)-T, -T,-T, -T, (4)

rae lo — ontudeckas npsiMas paauanys Ha BepXHeEW rpaHuiie arMochepsl; 6 — 3eHUTHBIA yrom
Connna; TR — MpomyCKaHUE pEJIEEBCKOrO paccesiHus; g — MpOIyCKaHWE Tra3oB; lw —
IPOIyCKaHUE BOJSHBIX MapOB; |a — IPOIMYCKaHUE a3PO30JIbHOIO PACCESHUS.

[TpousBenenue nponyckanue Tr- Tg onpeaensercs kak [9]

Tg 'Tg =1.021— 0084[m(949 P .10°5 + 0.051)]0.5 (5)

rne p — naByieHue Ha nosepxuoctu (kPa);
M — onTU4YecKasi BO3aymIHas Macca rpu aasienun 101.3 kPa, onpenensemast kak

m = 35(1124 cos® @, +1) °° ©6)

[Iponyckanue BoasHBIX apoB onpeaensercs Kak [10]

1 0.3
T, =1—0.077(um) )

rae U — ocaxaeHHas Boaa (cM), onpenensiemas kak [11].

u = exp[0.1133 — In(y +1)+ 0.0393T, | ®)

rae Td — cpenHsis BETMYMHA TOYKU POCHI;
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Y- SMIMPUYECKAs IIOCTOSAHHASA.
KoadduumeHT a3po301pHOTO MPOIMYCKAHHUS U3 — 32 a3pPO30JBHOTO PACCESHUS ONPENEIIeTCs
Kak [7]

m

T, =X )

a

rae x=0.935.

3amaua MCCIEeOBAaHUS 3aKII0YACTCS B pa3pabOTKE METOJUKH, MO3BOJSIOMICH BBIYMCIHUTD 4
NP U3BECTHOM BEIMYMHE ONTHUYECKOW TOJIIMHBI a3po3oiid. Jleno B ToM, 4To corjlacHo [12]
TaKMe TIOKa3aTelld a’po3oyisi Kak anp0eno omHokpatHoro paccesaus (SSA) um  dakrop
ACMMMETPHUHU OKa3bIBAIOT 3HAYUTEIFHOE BIUSHUS Ha aTMOC(hEpHOE MPONYCKaHUE TOJIBKO MPH
AOT<0.2 (AOT — onTrueckasi TOJIIIMHA a3PO30JIs).

Jns  pa3paOOTKM METOAMKM BBIYUCICHUS TOBEPXHOCTHOW TJI00ANbHOW paauanuu B
3aBucumoctd oT AOT paccmoTtpum rpaduku, npuseneHnsie B (12) (puc. 1).

0.6
_
Ko™ ——1 0 0.9 407 = 05 =03 {Q_J_,--f"'
0.5 __r,‘-'
.—-‘@--—-’
-// W
2 04 -
= _— e
i o o
Z o e
503 | P I o
: L e e
Boa | = o g
| o T s
-
R
B il
0 . , . \ ,
0 0.05 0.1 0.15 0.2 0.25 0.3
750nm AOT

SSI
Puc. 1. M3menenue nokazarens f§ = o5 B 3aBHCHMOCTH OT GSI 3nauenuit AOT u po;

r7ie Lo=c0S0; 6 — 3eHUTHBINA yTOJI.

[Tpusenens! nanusie AOT, u3mMepeHHbIe HA JITUHE BOJTHBI A=750 HM.
SSI
Kak BugHO M3 TpadukoB, mpuBeaeHHBIX Ha puc. 1 ¢ yBenuuenuem AOT oTHOmeHue ff = —

GSI
pacret. OHAKO, POCT Lo IPUBOANT K YMEHBIIECHHIO [3.
BBenem o603HaueHme
B =p(AOT, 1) (10)
C yuetom
SSIi
A =Gsi (11)
N3 (10) u (11) monyuum
Gsl—___ 5SSt
P(AOT, 42,) (12)
[IpuHsB paBEeHCTBO
GSI =1 13)
N3 (12) u (4) nonyuum
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ssI
>V T, T, T, -T.
P(AOT,77,) ° 7° % ¢ (14)

U3 Beipaxkenus (14) naxoaum

SSI
T, =
P(AOT, 415)- o - #1o -Tr - Ty -T,, T, (15)
B ciydae Tp = Ty = T, = 1 mony4aem
SSI
T, =
¢(AOTHUO)' lo - 140 (16)

Takum oOpazom, popmya (16) MO3BONISIET BEIYKCIUTD 3HAYCHHUE TIPOITYCKaHMsI aTMOC(HEPHOTO
a’po30Jis 1IpH 3a1aHHbIX 3HadeHusx AOT, po, SSI.

IIpennaraemas meroanka onpeneaeHus Ia: 1. [IpoBoasgTcs u3amepeHus MoBEpXHOCTHOMN
accessHHOU paauanuu SSI.
2. lpoBoasarcs uzmepenust AOT u po.

3. To rpaduKam, IpesCTaBIeHHBIM Ha puc. 1 onpenensiercs Bemnunna 2 = P(AOT, 14,),
4. ITo dpopmyne (16) BeraucnsieTcst 3HaUCHUE T a spiu-
5. OcymiecTBsIeTCsl yTOUYHEHHE TTOKa3aTelis X B BeipaxxeHuu (9) mo ¢popmyie

X =T,

ym a.ebiy
Takum o0Opa3oM, mpeuiaraeMas METOJIUKE BBIUMCICHHS la TaKXKe MO3BOJICT YTOYHHTH,
METOJUKY BbluMcIeHus |, mpemnoxeHnyro B [7,8], koTopas B MCXOIHOM BHIE OKa3bIBACTCS
BepHoi pu AOT<0.2 [12].

3akarouenue: IlpoaHanusupoBaHa WH3BECTHAsT METOAMKA BBIYMCIECHUS KOX(pUIMEHTa
NPOMYCKaHHUsI COJHEYHOW paauanuu atMmocdepoil. Yka3aHOo, 4TO ydeT B 3TOH MeToaMKe
TOJIEKO a3PO30JIBHOTO paccesHus onTuueckoi paguanuu BepHa npu AOT<0.2. s moiHOTO

yuc€Ta BJIMAHUA aTMOC(I)epHOFO adpo30Jid HUCIIOJIb30BAHBI U3BCCTHBIC l"pa(bI/IKI/I 3aBUCHUMOCTH

SSI .
nmokazarens ff = o °T AOT wu cosf. ComocraBneHue HM3BECTHOW METOJUKUA M YKa3aHHBIX

Fpa(pI/IKOB ImoKa3aTejisa B MO3BOJIMJIO YTOYHUTH YUYCT a3PO30JIbHOT'O (I)aKTOpa B pacyeTe
MMoKas3aTeyid MPOIyCKaHUus aTMOC(I)epBI COJIHEUHOH paauanuu.
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AZERBAYCANIN QAFQAZ BOLGOSIND® SU PROBLEMLORI

Cavansirova Loaman

Azarbaycan Dovlat Neft vo Sonaye Universiteti, Baki, Azorbaycan
Email: laman.cavansirova.n@asoiu.edu.az

XULASO

Azorbaycanin su ehtiyatlart mohduddur. Su ehtiyatlarindan samarasiz istifads su ¢atigmazligi
problemini daha da artirir. K6hno vo diizgiin istifado edilmomis suvarma sistemi, okingilik
sektorunda% 50-ya godar su itkisina sabab olur. Sanayeds suyun yenidon istifadosi demok olar
ki, yoxdur. Abseron yarimadasinda paylanan igmali suyun toxminan yarisi paylayici borularda
yox olur.[1]

Acgar sozlor: ckologiya, su echtiyyatlari, Azorbaycan, Regional Ekoloji Morkozi, Qafqaz
bolgasi

ABSTRACT

Azerbaijan's water resources are limited. Inefficient use of water resources exacerbates the
problem of water scarcity. An old and improperly used irrigation system causes up to 50%
water loss in the agricultural sector. There is almost no reuse of water in industry. About half
of the drinking water distributed in the Absheron Peninsula disappears in the distribution
pipes. [1]

Keywords: ecology, water resources, Azerbaijan, Regional Ecological Center, Caucasus region

Giris: Ekoloji Monitoring dedikds, bir vo ya daha ¢ox otraf miihit parametrlorinin va ya
xtisusiyyatlorinin vaziyyatini va ya gedisatin1 miiayyoanlogdirmok ti¢iin malumatlarin (kimyavi,
fiziki vo / vo ya bioloji) kifayat godor vaxt intervali vo tezliyindo toplanmasi va tohlili basa
diistiliir. Monitoring "ani" bir dlgmo yaratmamali, oksino doqiq miioyyon edilmis hodoflorlo
olagali parametrlordoki doyisikliklori miioyyonlosdirmok {iglin zamanla tokrar se¢mo
aparmalidir.

Azorbaycan diinyanin demok olar ki, biitlin 6lkslor kimi; yerli, regional sel, milli vo beynslxalq
soviyyado ekoloji problemlorlo iizlosir. Bu problemlorin hollini tapmaq tiglin miixtalif
togabbiislor edir vo regional vo beynolxalq hall yollarinda dinamik bir rol oynayuir.
Miistoqillikdon bori otraf miihitlo bagh miixtalif beynolxalq sazislori tasdiglodi vo bu mévzuda
arasdirmalara foal tohfo verir. Bolgosini narahat edon iki vacib ekoloji probleminin hollindo
maragqli toraf olmaq ii¢lin hazirlanan layihalards istirak edir.

ohalisi vo orazisi baximindan Azorbaycan su ehtiyatlarina géro qonsular1 Rusiya, Giirclistan
vo Ermonistanla miiqayisado ¢ox geri qalir. Olkodo su qithg daha cox Mugan-Sirvan
bolgasinda, Abseron yarimadasinda, Araz uzunlugundaki diizonliklords, Mil-Qarabag
bolgasinds va Naxgivanda miisahida olunur.

Suyun c¢irklonmasi baximindan Azorbaycanin Sumgqayit soharinds ciddi ekoloji voziyyat
yaranib. Su hovzalarina yiiksok toksikliyi olan maddolorls girklonmis suyun axini azalmir va
ildo 45 milyon m-o catir. Xozor donizi on gox kirlodon SSRI dévriinde qurulmus olan sonaye
miiassisalaridir.[2]

Kond tosarriifatinda su itkilori su catigmazligi problemini daha da artirir. Olkenin suvarma
sistemi on asas kanal va iki drenaj sistemindan ibaratdir.
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Isloyon kanallarm iimumi uzunlugu 38.900 kilometrdir. Kanallarin ¢oxu (% 95.9) mévcud
tolobatr 6doys bilmadiyi iigiin hor il boyiik su itkilori (2,5-3 milyard m®) bas verir. Oksor
kanallar diinya standartlarina cavab vermir. Bu vaziyyat yeralti su saviyyasinin qalxmasina va
Sohralasma problemina Sabab olur. Azarbaycanda har il sonayedon, kond tosorriifatindan vo
yasayis sahalorindon donizo, caylara vo gollora Smilyard m3cirklonmis su axidilir. Kond
tosarriifatinda istifado tigiin verilon su, lazim olan miqdardan 3.7 m3 azdir. Quraqliq dévriindo
bu forq daha da artir.

Qafqazin ekoloji problemlari va su ¢irklonmasi: Su, biitiin canlilarin yasayis sartlorini tayin
edon asas elementlordon biridir. Malumdur ki, diinyanin dérdds {igli su ilo Ortiilmiisdiir vo
biitlin canlilarin agirhigimin doérdds tigii sudan ibaratdir

Suyun ¢irkloanmasi tabii va siini olaraq iki sokilds bas verir. Tabii suyun ¢irklonmasi, torpaq va
onun gatirdiyi miixtalif ¢irklondiricilor vo havada olan va su ilo qarigdirilan polenlar kimi
miixtoalif ¢irklondiricilor sabobindon yaranir. Tabii olaraq suya qarisan ¢irklondiricilor 6z-6ziina
tomizlonarok (avtomatik islomo) zorarsizlosdirilo bilor. Suyun tarkibindski zararsiz maddslori
zorarsiz edon bakteriyalar, suyun torkibindoki bioloji oksigen (hall olunmus oksigen)
miqdarindan asili olaraq bu funksiyani yerina yetira bilor. Bununla birlikdo, su ils qarisiq olan
tizvi va zohorli maddalor soklinds artiq bir tullanti varsa, bioloji oksigen miqdar1 azalir, bu
sobabdan suda autopurasiya edon bakteriyalar azalir. Belaliklo, suyun ¢irklonmasi bas verir. Bu
baximdan suyun ¢irklonmasinin asas sobabi su miihitindoki bioloji oksigenin kifayst godor
olmamasidir. Basqa s6zlo, su miihitinds bioloji oksigen talabati (BOT) suyun ¢irklonmasinin
o6l¢iilmasinda vacib bir gostaricidir.[3]

Sulardaki on qabaqcil ¢irklonma ndvlorindon biri do Gtrofikasiyadir (¢ox istehsal).
Mikroorganizmlor balansli sokilds su miihitinds yasaya bilor.Onlarin boylimasi {igiin azot va
fosfor kimi qidalardan daha ¢ox ehtiyac olarsa, suda bioloji hoyat ticiin giibro rolunu
oynayirlar. Naticada, sudaki fotosintez tizvi maddalorin va xiisusan do yosunlarin istehsalini
siiratlondirir. Hoddindon artiq qidalanma vo Istehsal artimi baximindan &trofikasiya adlanr.
Hoddindon artiq Otrofikasiya halinda, dorin sulardaki oksigen c¢ox miqdarda yosunlarin
boylimasi vo suyun dibina ¢okorak ¢iiriimasi sobobindan tiikonir. Evrofikasiya, suyun sixligini
artiraraq todricon yoxa ¢ixir va darin su oksigenin titkonmasi ilo suyun igindaki hoyatin siiratlo
mohv olmasina sobob olur. Hagigoton, insanlarin miixtalif foaliyyatlori Azot vo fosfor
dovrlarini tosir edir vo qurudan axinlara axini siiratlondirarok 6trofikasiyani artirir.

Okingilik faaliyystlorindon qaynaqlanan su ¢irkliliyi arasinda DDT vo PCB kimi pestisidlarin
yaratdigr cirklonmo boyiikk ohamiyyot kosb edir. Ciinki bu cirklondiricilorin tosiri gida
zoncirindon ¢irklonmis sularda tutulan baliq yeyon insanlara uzana bilor vo bunlarin insan
saglamligina tasirlori uzun middatds goriils bilar.

Sonaye foaliyyatlorindon qaynaqlanan su ¢irklonmosi, Senaye tullantilarinda olan kimyovi
cirklondiricilorin su ilo garigsmasi sobobindon meydana golir. O g¢irklondirici tullantilarin bir
qismi ¢ox zararli olmasa da, bazilori sudaki canlilar {igiin zohorli vo dagidici tosir gostorir. Bu
ciir tasiri olan an vacib maddslor qurgusun, cive, mis va arsenik birlosmalori vo miixtalif
zohorlordir.

Yasayis saholorindon  yaranan suyun g¢irklonmasi  bu  orazilordoki infrastruktur
catismazliglariin naticosidir. Bu orazilordoki kanalizasiya vo tullantilarin tokrar emal
sistemlarinin kifayst godor inkisaf etmomasi qat1 vo maye tullantilarin suya atilmasina sabab
olur.

Saharlosma va texnoloji inkisafla insanlarin istifads etdiyi su miqdari artir. Eyni zamanda, yeni
suvarma qurgularmin ingas1 sayasinds suvarma illor orzinds senayelosmonin siiratli inkisafi
sayasinds suyun miqdarinda va Sonaye suyuna ehtiyac artmisdir.
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Bu giin diinya "tomiz su" bohrani ils {iz-lizadir. Bu giin Yer iiziinds slgatan tomiz suyun yarisi
istifado olunur vo toxminloro goroa insanlarin 2025-ci ilo godor ticdo birinin istifado edilo
bilacayi ehtimal olunur.Bu mosalalor ciddi monada insanlari narahat edir. Ciinkii su biitiin
canlilar ligiiniin en vacib parametredir. Bununla bagl 6lkemizdos bir sira layihalords yaxindan
istirak edir.

Azorbaycanin boyiik ¢aylarindan qonsu olkalorlo birlikds istifads olunur. Tiirkiys, Giirciistan,
Ermonistan vo Iranda Kiir ¢ay1, Rusiyada Samur ¢ayi, Astara ¢ay iso Irandan kegir. Hor il
olkonin su ehtiyatlarina axan cirkli suyun boyiik hissesi (3,5-4,5 milyard m®) gismen
tomizlonir. Toxminan 0,25-0,32 milyard m® tokiilmiis su iimumi qobul edilmis standartlara
uygun olaraq tomizlonmisdir vo 0,25-0,30 milyard m® heg bir temizlonmo prosesine moruz
qalmayan ¢irkli sudur.Azorbaycanda gaylarm orta axini 29,7 milyard m3-dir. Cox quraq illorda
bu rogom 20,7 milyard m3-o enir. Caylarin iimumi su axmmmn 70% -i 6lke xaricindo
formalasir.

Azarbaycanin bdyiik bir hissasinds suyun keyfiyyasti asagidir. ©halinin 80% -don ¢oxu miiasir
standartlara uygun su vo kanalizasiya sobokasi olmayan yasayis moantagalorinds yasayir vo
ohalinin boyiik oksariyyatinin keyfiyyatli sudan istifado etmak imkani1 yoxdur. Azorbaycanin
ohomiyyatli bir hissasinin su ehtiyacini 6doyan Kiir vo Araz ¢aylari, Azorbaycan daxilinds vo
xaricindo sonaye, kond tosorriifati vo soharsalmanin naticosindo tullanti materiallart ilo
cirklonmisdir.

Caylarin g¢irklonmoasinds c¢aylarin kecdiyi biitiin 6lkalords yaradilanobyektlorin  vurdugu
ziyanla bagli beynalxalq saviyyads ortaya ¢ixan miibahisalorin halli tiglin beynolxalg ekoloji
hiiququn hazirlanmasini zoruri etmisdir. Miiayyan bir 6lkods inkisaf etdirilon texnologiyadan
otraf miihiti qorumaq vo yaxsilagdirmaq va texnologiya otiiriilmasini toamin etmok ti¢iin istifado
etmak tigiin beynoalxalg omokdasliq toamin edilmalidir.

Kiir caymin ekosistemi asason Giirciistan vo Ermanistana baglidir.Giirciistanda hor il 3 milyard
m3-don ¢ox su daxili istehlak vo sonaye istehsal1 sayesinds cirklonir vo Kiir cayma axidilir.
Giirclistanin yasayis montagalorinin 35% -don g¢oxunda miiasir su tomizloyici qurgularin
olmamas1 sabobindon Azorbaycanin Giirciistanla sorhadine yaxin orazilordo Qazaxistan gohori
ilo sorhad orazilords suyun illik ¢irklonmasi intensivliyi mogbul standartlardan ¢ox yiiksokdir.
Azorbaycanda boyiik caylarin ¢irklonmasi narahatliga sobob olur. Kiir ¢aymimn sular
Azorbaycan torpaqlarindan vo qonsu dovlatlordon axan tullantilarla ¢irklonmisdir. Masalan,
Araz cayina tokiilon Okgucayda haddindan artiq agir metal konsentrasiyasi askar edilmisdir.
Araz ¢ay1 da, Kiir ¢aya axir. Ermonistanin Qacaran vo Qafan madanlorindan tomizlonmomis
sonaye tullantilari cayin agir metallarla ¢irklonmasina sabab olur.

Umumiyyatls, Azorbaycanda su tullantilarinin hacmi diger 6lkolara nisbaton dofolorlo coxdur.
Bunun sabobi suya gonaot edon vo somorali texnologiyalardan az istifado vo suyun tokrar
istifado edilo bilmamasi ilo slagadardir.

Moarkazi va Sorqi Avropa tigiin Regional Otraf Miihit Markszi(Regional Enviromental Centre),
(REC), Amerika Birlogsmis Statlari, Avropa Komissiyast vo Macaristan torafindon 1990-c1 ildo
yaradilan miistoqil bir beynalxalq toskilatdir. Bu giin bitorof vo geyri-kommersiya toskilati
olaraq ¢alisan REC-in hiiquqi asas1 28 6lkonin hokumatlori vo Avropa Komissiyasi torafindon
imzalanan bir nizamnamays asaslanir. Qeyd etmok lazimdir ki, REC-lor son illords global va
regional ekoloji omakdasligin hayata kegirilmoasinds miihiim rol oynamislar. REC-lar ticarat vo
geyri-siyasi toskilatlardir vo bolgadoki ekoloji problemlarin halli {igiin planlarin hoyata
keg¢irilmasi ti¢iin yaradilan beynalxalq geyri-hokumat toskilatlaridir.[4]

Azorbaycan Respublikast 1999-cu ildon bori Qafqaz bolgesi tigin REC ilo daha foal
omokdashiq edir. Qafqaz REC, Avropa Birliyi 1999-cu ildo Giirciistan, Ermonistan vo
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Azorbaycanin istiraki ilo qurulmus vo 2000-ci ilin mart ayinda rosmi olarag Thbilisido
foaaliyyats baglamisdir. 2000-ci ilin noyabrindan boari ABS hokumati Giirciistan ilo REC-in isini
dostoklomok {igiin bir miigavilo imzaladi. O giindon etibaron Azorbaycan Qafgaz REC
cargivasinds yeni miistaqil REC-larlo miixtalif beynalxalq ekoloji layihalords istirak edir. REC
Osas missiyast Orhus Konvensiyasmin prinsiplori olan geyri-hokumoat togkilatlar1 arasinda
milli vo regional soviyyads omokdasliq boélgadoki ekoloji problemlarin halline kémok
etmokdir REC davamli inkisafin mixtalif saholorinds isloyir, otraf miihit siyasatlori,
biomiixtaliflik, iglim doayisikliyi, barpa olunan enerji vo otraf miihit barado maraqli toraflori
molumatlandirir.Malumat vo tullantilarin idars olunmasi kimi movzularda tasirli hallor
istehsalina dostok verir. REC-in bas ofisi Macaristanin Budapest sohorindo Szentendre
goasabasinda yerlasir va 90 nofarlik beynalxalg komandaya malikdir. REC, bas ofisindan slava
17 6lka niimayandaliyinds 100-don ¢ox is¢iya malikdir. REC-in missiyasina uygun olaragq,
Qafqaz ofisi, hokumatlar, geyri-hokumaot toskilatlari, 6zal sektor vo digor otraf miihitlo oalagoli
torofdaslar arasindaki omokdashigi dostoklomoklo vo otraf miihito dair gorar gobuletmo
proseslarinda ictimaiyyatin pulsuz malumat miibadilasi ils istirakini tamin edarak otraf miihit
problemlarinin hallino komok edir.[5]

Problemin halli: REC-lorin osas magsadini sosial-falsofi vo eko-siyasi aspektlords
timumilagdirarak bunlari agsagidaki kimi qruplagdirmaq miimkiindiir:

A - Otraf mihitin qorunmasi tUgiin bolgalordo miixtolif ekoloji proqramlarin hoyata
kegirilmasina vo ohalinin ekoloji molumatliliginin artirilmasina dair sobbiislori dostoklomak,

B - Sorhaddi asan , regional va yerli ekoloji problemlorin hallina y6nolmis layihalorin hayata
kegirilmasi ti¢iin miixtalif dastok proqramlari yaratmagq;

C- Regional ekoloji problemlorin hallinds maraqli olan dévlat vo geyri-hokumot togkilatlari,
sonaye toskilatlar1, is adamlari, ticarat toskilatlari, yerli hokumat toskilatlar1 vo baladiyyalor
arasinda alagolarin alagelondirilmasini tomin etmok,

D - Otraf miihitin miihafizasi iglorinds genis kiitlolorin istirakini tomin etmok; Bolgo shalisinin
ekoloji molumatliligini artirmagq ti¢iin miixtolif sosial qruplar arasinda yerli, regional vo milli
talimlar togkil etmoak,

E - Orhus Konvensiyasina uygun olaraq; Bolga dovlatlori qonsu 6lkalori 6z dlkalorindoki
ekoloji voziyyst barodo molumatlandirmali, sarhaddon konar sular1 ¢irklandirmomali,
beynalxalg ekoloji prinsiplora riayat etmomoli vo digor 6lkolorin torpaglarina zoror vers
bilacok harakatlordon gokinmalidirlor.

Qafgaz REC otraf miihitin qorunmasi ilo bagli problemlari hall etmok tigiin yerli soraito uygun
programlar hazirlayaraq ekoloji problemlors dair gorarlarin gobul edilmasinda comiyyatin faal
istirakin1 nozaro alir. Qafqaz REC ilk olaraq quruldugu zaman Avropa Birliyi torafindan
maliyyslosdirilmisdir. Sonraki1 dévrlords Qafqaz REC programlart ABS, Danimarka, Almaniya
vo Isvegra hokumatlori torafindon dostoklonmisdir.

Goriindiiyii kimi; Qafgaz REC, otraf miihitin qorunmast vo bolgodoki somoralilik va
keyfiyyat baximindan davamli inkisaf problemlarinin 6z hallini hadof olaraq toyin etmisdir.
Qafgaz REC-in ilk beynslxalq konfransimin bolganin su ehtiyatlarinin qiymatlondirilmasi tiglin
ke¢irilmasi tosadiifi deyil.

Molumdur ki, su problemi qlobal xarakter dasiyir vo igmali suyun ¢atismazligr diinyanin bir
¢ox yerindo insanlari narahat edir. BMT-nin 2000-ci il mart moalumatlarina goro diinyada
toxminan 1 milyard insan su ¢atismazligindan oziyyat ¢okir. Igmoli suyun tomiz olmamasi
insan saglamlig1 ti¢iin tohliikko yarada bilocok miixtalif Xostoliklorin ortaya ¢ixmasina zomin
hazirlayir. Xiisusils siiratli ohali artim1 olan 6lkalords tomiz su gatigsmazligi oshomiyyatli ekoloji
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gorginlik yaradir. ©halinin siiratlo artdigi 6lkalords ekoloji garginliyin siiratlo artmasini nozars
alarag BMT; 2025-ci ilo qodor bosoriyystin tigdo ikisinin Kifayat godor igmoali su
catigmamazlig1 altinda yasayacagini toxmin edir.

Miitoxassislorin fikrinca, Conubi Qafqaz bolgasi igmali suyun narahatliga sobab olan bolgalor
arasindadir.Conubi Qafgazin su ehtiyatlar1 asason Kiir vo Araz ¢aylarindan ibaratdir.

Kiir ¢aymin boyiik bir hissasi Azarbaycan torpagindan kegir. Buna gora do Kiir ¢ayinin ekoloji
cohoatdon tomiz olmasi Azaerbaycan iigliin daha vacibdir. Daha dogrusu, Kiir ¢aymnin ekoloji
gorunmasi Azarbaycan li¢lin daha vacibdir. Bunun sobablarindan biri hom Kiir, hom do Araz
caylan otrafindaki yasayis montagalorinin asason Azorbaycan orazisinds olmasidir. Yasayis
montagolari ilo yanasi, 6lkonin miithiim okin sahalori vo obyektlari va istehsal miiassisalorinin
ohomiyyatli bir hissasi Kiir vo Arazin sahillorindadir. Bu sabablordon ham su problemlarinin,
hom do digar ekoloji problemlorin halli daima Azorbaycan Respublikasi torafindon hoyata
kegirilon prioritet otraf miihitin qorunmast siyasatlorindon biri olmusdur.

Natica: Otraf miihitin miihafizasi ilo alagoli biitiin qurumlar arasinda tatbigetms va nazaratlo
alagali biitiin sahalords amokdasligi tamin etmok ligiin ganuni strukturlar giiclondirilmali, lakin
biitlin qurum va togkilatlarda ekologiya ilo alagali vahidlor yaradilmali vo mévcud olanlar bu
sahadoki islorini yaxsilagsdirmaga tosviq edilmalidir.

Bu giin milli vo beynalxalq su ehtiyatlarindan somorali istifado yalniz effektiv su idaroetms
sistemi ilo miimkiindiir. Suya biitin su istifadogilorinin biitin miivafiq elementlori ohato
edocok davamli su idaroetmasi ligiin saslorini Kifayat godor esitdirmoalori vacibdir. Yalniz
ganuni Vo institusional gaydalar1 tomin etmok Kkifayat deyil. Eyni zamanda, md&vzuya
biitovliiklo yanasmaq hovzo bolgosi miqyasinda ortaq strategiyalar vo layihalor tolob yaratmag
lazimdir.[6]

IODOIBIYYAT

1. Eyiip Zengin, “Azorbaycan’da Su Problemi,” s. 73-92

2. N. Z. Hiseynov, “Drenaj-Drenaj Sularmin Sirvan Diizonliyinin Ekosistemlarins
Tosiri”, Azarbaycan Memarliq vo Insaat Universiteti, 25 ili ohato edon Beynelxalg Elmi
Confransin Materiallar

Rusen Keles, Birol Ertan, “Ekologiya Qanununa Giris”, Imge Yaymevi, Ankara
Www.rec-caucasus.org, Erisim: 15. 02. 2009.

http://www.rec.org.tr/sayfa.asp?id=16, Erisim: 04. 03. 2009

Yusif Karakilgik vo Ayse Ozcan, "Tiirkiys vo Tiirk Ciimhuriyyatinde su qaynaglarinin
artan ohomiyyati vo ortaq bir su strategiyasi toklifi olaraq davamli inkisaf komponenti"
Qloballagsma prosesindo Qafgaz vo Orta Asiyada : Iqtisad vo Beynelxalq Miinasibet vo
I1 Beynelgalg Kongres, Material s. , Qafgaz Universiteti.
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PE3IOME

M3BecTHO, YTO B HACTOsIIEE BpeMsi MUP OOPHUTHCS C MaHAEMHEH M aKTYJIBHBIM BOIPOCOM
SBISICTbCA TPUMEHEHHE Oosee YHOOHBIX M I(PQPEKTHBHBIX METONOB 00e33apakuBaHUs
BO3.yXa.

OmHUM W3 JIEHCTBEHHBIX CIOCOOOB CHIDKCHHS YPOBHS HWH(EKIMOHHBIX 3a00JIeBaHWIA B
INPOMBIIIJICHHBIX U OBITOBBIX OOBEKTOB, Hapsly C JOPYTUMH MEPOIPHUITUSMH, SBISETCS
UCTIOJIB30BaHUE YIIBTPA()HUOIIETOBOTO M3ITydeHHs Ui 00e33apakuBaHuUs BO3YITHON CpPENbl B
noMelieHusx. B Hacrosmel craTbe paccMaTpUBAIOTCS COBPEMEHHbBIE MPAKTUYECKHE METObI
pELICHUS ATOM 3a/1a4H.

B cratbe Tak ke aHanM3MpyeTCs TEXHOJIOTHS 00e33apa)KMBaHUs MOMEIIEHUH MpHU MOMOIIU
yIBTPO(GUOTETOBON TEXHUKH.

[ToapoOHO paccMOTpeHBl BOIPOCHl MPUMEHEHHUs YIbTPO(HOIEeTOBON 00e33apakuBaOLICH
TEXHUKU W BIUSHHUE HA 3/[apOBUE YEJIOBEKA a TAK)Ke MPUMEPHl MUPOBBIX KOMITAHUH O 3TOMY
BOIIPOCY.

OTKpBITBIE OOJydYaTeNn TpenHa3HA4YeHbl M JIOIYCKAIOTCS sl 00e33apakuBaHUS BO3IyXa
TOJIbKO B OTCYTCTBUH JIIOJICH.

Perupkynsaropsl nmpeHa3HAYCHBI 711 HEMPEPHIBHOTO TpoIecca 00e33apakuBaHus BO3yXa, B
TOM YHCJI€ B IPUCYTCTBUU JIIOJCH.

KuaroueBbie ciaoBa: YO wuznyuenue, YO auamna3oH, oOe3zapaxuBaHue YD uzmyueHHeM,
yabpTpaduoneToBslii MoOmIbHEIH ke, UVA,UVB,UVC.

[Ipumenenue ynprpaduoneroBoro uzmydeHus (YOU) mis obGeszapakuBaHUs BO3TYIIHON
cpeast B momemienusx JIIIO mo3Bomsger 3aMeTHO TIOHM3UTH €€ OaKTepUalbHYIO
00CEMEHEHHOCTb.

TexHomnorus ynpTpaduoaeToBoro ode33apaxuBaHus BO3AyXa, BOJbI U IIOBEPXHOCTH OCHOBaHA
Ha OakTepuuAHOM AeicTBUU Y D U3ITydeHus.

YO wu3nyueHue — 910 (usMueckuil Meron o0Oe33apakMBaHUS, OCHOBAaHHBIA Ha
(bOTOXMMHUECKUX pEaKIusiX, KOTOpble MPUBOAIT K HeoOpatuMbeiM mnoBpexaeHusMm JIHK u
PHK wmukpoopranuzmoB (Puc.1). B pesynbraTe MUKpOOpraHu3M TepsieT CIHOCOOHOCTh K
pasMHOXKCHHIO (MHaKTUBHPYETCs) [7].
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Pucynok 1. Mexaumsm Y@ ob6e33apakuBaHusl.

Texuonorust Y® o6e33apaXxiBaHUs MOXKET MPUMEHATHCS KaK B CHCTEMax BOJONOJATOTOBKH H
BOJIOOTBEJICHUS, TaK U MPHU 00e33apaKMBaHUH BO3/1yXa U TIOBEPXHOCTEH.

OcHoBHOE penMyIecTBO Y ® TeXHOJIOTUU — BBICOKAsA 3(PPEKTUBHOCTD 00€33apaKUBAHUS B
OTHOIICHMH UIMPOKOTO CIEKTpa MHKPOOPraHM3MOB, B TOM YHCJIE YCTOWYMBBIX K
XJIOPUPOBAHHIO MUKPOOPTaHU3MOB, TAKUX KaK BUPYCHI U IIUCTHI IPOCTECUIIINX.

YO nuana3zon ycnoBHO AensaT Ha OmwxHHE (380—200 HM) W NanbHUM, WIM BaKyyMHBII
(200—10 um) ynbrpaduoner. [lociaequuii Tak Ha3BaH, MOCKOJIBKY HHTEHCUBHO MOTIOIIACTCS
aTMocdepoii, u pacrpocTpaHseTcs TOJIbKO B BAKYyMHPOBAHHBIX KaMepax.

[To neiictButo Y@ Ha xuBbIe OpraHu3Mbl Ommkani Y@ nenurcs Ha ynsTpaduoner A, B u C.
Vaerpadpuoner A (UVA), nIuHHOBOIHOBOM auamna3zoH, «4€pHbiii ceer» 400 - 315 Hwm;
VYnerpaduoner B (UVB) CpeaHHI JIMara3oH 315-280 HM;
VYastpaduoner C (UVC) KOpOTKOBONHOBOHM, repMunuaHbii amamazoH 280 - 100 HMm.
Msnyyenue w3 nmanazona UVA nocrarouno cimabo mornomaercss atMocdepoit. [lostomy
panuanus, JOCTUraroIIas MOBEPXHOCTH 3eMJIH, B 3HAUUTEIbHON CTETIEHU COACPIKUT OMVDKHUI
ynbTpaduoner UVA, u, B Hebonpmoit none, UVB.

[Tpaktnyeckn Becb UVC u mpubmusurensio 90 % UVB nornomaroTcst 030HOM, a Takxke
BOJIHBIM TApOM, KHCIIOPOJOM M YTJIEKHCIBIM Ta30M TPU TPOXOKICHUU COJTHEYHOTO CBETA
yepe3 3eMHy0 atMocdepy. 200um - 300HM - Ta obnacth, B KOoTOpoi u3nyudeHue CoiHIa
MOJIHOCTBIO TIOTJIONIAETCS 030HOBBIM ciioeM 3emuu (Puc. 2). IIpeumyrecTBom auarna3oHa
UVC sBasercs TO, 4TO B HEM OTCYTCTBYeT (POHOBOE H3IydeHHE, Onarofaps yemy
JOCTUTAETCS BBICOKAs! YYBCTBHTEIBHOCTD. CHEKTPOCKOMUCTHI HA3hIBAIOT ATOT CIIEKTPATBHBIN
nuamazoH «solar blind» , mockonbky meTekTopsl 3TOro nuamna3oHa paboTalT 0e3 MmoMex Ha
ApKoM cojiHue. HemoctaTkoM siBisieTcst TO, 4TO, HA CErOAHSAIIHHUMA JE€Hb, CYILECTBYET Majo
MPUEMHUKOB, KOTOpBIE paboTaroT B TaHHOM auanasone (Tabmuma 1).

48 [ THE CAUCASUS
|  ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN



https://www.lit-uv.com/upload/content/bacteria_autopsy.jpg

c-r
© SOUTHERN CAUCASUS SCIENTIFIC JOURNALS

ISSN: 2298-0946, E-ISSN: 1987-6114 S THE EA

AUGUST VOLUME 44 ISSUE 05 L ECONOMIC AND SOCIAL ANALYSIS JOURNA

OF SOUTHERN CAUCA

Pucynok 2. BzamozeiicTBue pa3nuuHbIX TUIOB Y D-U31yYeHHUM ¢ 030HOBBIM CIIOWEM.

Ta6auna 1. Inanasons! Y ® uznydeHuit

Koanuectso
JlnuHa BOJHBI B
HaunmenoBanue AoOOpeBnarypa . JHEepruy Ha
¢oton

OIKHUI NUV 400 - 300 3.10-4.13 3B
CpeTHuiA MUV 300 — 200 4,13 -6.20-B
AIBHAN FUV 200 -122 6.20-10.2 3B
IKCTPEMaITbHBIN EUV, XUV 121 -10 10.2-124 3B
BaKyyMHBIH VUV 200-10 6.20 - 124 5B
yiIbTpaduoaeT A, JUIMHHOBOJIHOBOMN ) B
IMAMA30H, TEpHLE cBET UVA 400 - 315 3.10-3.945B
ynbrpaduoneT B (cpemnnuit nuamna3on) UVB 315 — 280 3.94 - 4.43 5B
ynbrpaduoneT C, KOpOTKOBOIHOBO,
TepOHUIIUAHBIA qHana3oH uve 280 - 100 443 -12.4-B

Wznydyenne m3 muanazona Y®-A gocrarounHo cinabo mornmomiaercst armocdepoit. [Tostomy
paauanus, JOCTUTAIOIIAs TOBEPXHOCTH 3€MITH, B 3HAUUTEIHHON CTENIEHHU COJEPIKUT ONMKHHIMA
ynbTpaduoner YD-A u B HeOObIION 10516 — Y D-B.

BoszneiictBue ynpTpaduonaeTOBOTO U3NyYeHUS HA KOXY, MPEBBHIIIAIONIEEe ECTECTBEHHYIO
3alIUTHYIO CIIOCOOHOCTh KOXH K 3arapy, NIpuBoJIuT K oxxoram (Puc. 2).

VYabpTpaduoneroBoe  M3IydeHHE ~ MOXKET  MPHUBOJUTH K  OOpa3OBaHUIO  MyTallHid
(yneTpaduoneroBeiii myTareHes). OOpa3oBaHue MyTaIlHii, B CBOIO OYEPElb, MOKET BBI3bIBAThH
paK KOXH, MEIaHOMY KOXKH M TpekIeBpeMeHHoe cTapeHue [3]. s yMeHbIeHUs 3TOTo
s dekTa pekoMeH TyeTCs HCIToJIb30BaTh kKpeMbl ¢ SPF (Puc. 3).
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Pucynok 3. Bo3zeiicTBue ynbTpaduoaeTOBOrO U3IYUEHUs Ha KOXKY YeIOBeKa.

['ma3 Hapsgy ¢ KOXKed M CHUCTEMOW HMMMYHHUTETa - OCHOBHBIE KPUTHUECKHUE OpraHbl IMpH
neiictBum yiabTpaduoneroBoro minydenus (Y®-uznydenus) Ha yenmoBeka. Cremyer Bcerna
MOMHHTD, YTO JJIS TJIa3a 4eJoBeKa YIbTpadUoIeTOBOE U3IIyUYEHHUE - TOJBKO MOBPEKIAIOIIHIA
dbaxTop [6-8].

[Ipsimble coTHEYHbIE TyYr MPAKTHUECKU HE TIONaJatoT Ha POTOBUILY Ipu HaxoxaeHuu ComHia
B 3eHuTe. HO B CBS3M C MHOTOKPAaTHBIMH OTPKEHHSIMH CYIIECTBEHHAs OIS
yIbTpauoIeTOBOrO H3IydeHus Bce ke npocturaer rnaza (10-30%, B 3aBUCUMOCTH OT
BHEIIHUX YCJIOBHH).

VYabpTpaduoneroBoe M3NMyuYeHHUE CPEIHEBONHOBOTO auamna3oHa (280—315 HM) mpakTUyecKu
HEOLIyTUMO JIJIS TJ1a3 4YeJIOBEKa U B OCHOBHOM IOTJIONIAETCS SMUTEIUEM POTOBHIIBI, YTO MPH
UHTCHCUBHOM  OOJYy4eHHMH  BBI3bIBa€T  paJUAllMOHHOE  IOpaKe€HHe  —  OXKOT
poroBuiisl (3neKTpoodTanbMust). YiabprpaduoseT KOpoTKoBOMHOBOro auanazona (100—280
HM) MOKET IPOHUKATh IO CETYATKH IJIa3a.

B nocnennue roapl cnenuanucTel 0OJBIIOE BHUMAaHUE YIENSIOT CHHHM JIy4aM BHIMMOIO
cnexTpa (okoso 400 HM), KOTOpBIE HEOCPEACTBEHHO MPUMBIKAIOT K JUIMHHOBOJIHOBOM 4acTH
Y®-nnanazona, nonarasi, 4To JJIUTEIbHOE BO3ACWCTBHE ITHX BBICOKOIHEPTETHYHBIX Jydel
BUJMMOTO CIEKTpa Ha IJla3a Takke He0e30IacHO, MOCKOJIbKY OHM TIIyOOKO HPOHHKAOT
BHYTpB I'J1a3a U BO3JEHCTBYIOT Ha ceTyaTky [1].

Takum oOpa3oM, mpoGieme 3alUThl I71a3 OT BPEIHOrO BO3AECUCTBUS YIbTPadUOIETOBOTO
U3ITy4yeHUsl cedvac yjAensercs Takoe OOJbIIoe BHHMAaHHE CO CTOPOHBI KOMIaHHii-
POM3BOIUTENEH OUKOB M KOHTAKTHBIX JIMH3.

[ToaToMy Tak Ba)kKHO 3alMIIATh IJ1a3a OT yAbTpaduoaeToBoro usinydeHus. CoaHIe3aluTHbIE
OYKH PEKOMEHIYeTCsl HOCUTh Uil YMEHBIIEHHS CYMMapHOH 03Bl yIbTpaduoIETOBOTO
U3ITyYeHUs MPAaKTUYECKU BCEM, KTO JUIUTEIHHOE BPEMsI MPOBOJIUT Ha OTKPBITOM BO3/IyXE.
OcHoBHble mpeumymiecTBa Y@ TexHosnoruu (ynbTpaduoneroBoe o0e33apakuBaHUE
MOBEPXHOCTH):

- BbICOKas A(PQPEKTUBHOCTh 00€33apakMBaHUs B OTHOLICHMM IIHPOKOTO  CIIEKTpa
MHUKPOOPTaHU3MOB, B TOM YHCJI€ YCTOHYMBBHIX K XJIOPHPOBAHHIO MHUKPOOPTaHWU3MOB, TAKUX
KaK BUPYCHI ¥ LIUCTHI POCTEHINNX;

- OTCYTCTBHE BIMSHUS Ha (PU3MKO-XMMHUYECKHE W OPraHOJCTITHYECKHE CBOMCTBA BOMABI H
BO3/yXa, HE 00pa3yIOTCs MOOOYHbIE MPOAYKTHI, HET ONMACHOCTH MEPEI03UPOBKH;

- HU3KHE KalHUTaJbHbIE 3aTPaThl, 3HEPTONOTPEOICHUE U SKCIIITyaTallMOHHbBIE PACXObI;

- Y® ycTaHOBKM KOMIIAKTHBI M MPOCTBI B JKCIUTyaTallUd, HE TPeOYIOT CHEIHAIbHBIX MEp
0€30IacCHOCTH.
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Y@ cucrembl Ha amaidbraMHBIX JIaMIIaX YyTh MEHEe KOMIIAKTHBI, HO TOpa3no Oosee
9HEprod(pGeKTUBHbI, YEM CUCTEMBI Ha JIaMIIaX BBICOKOIO AaBieHUs [2].

Jlammibl BBICOKOTO JaBJICHHS O0JIaal0T BBICOKOW EIMHHYHON MOITHOCTBIO (HECKOJIBKO KBT),
Ho Oonee HU3kuM KIIJI (9—12%) 1 MeHbLIuM pecypcom, yeM Jiamiibl Hu3Koro nasiueHus (KITT
40%), enMHUYHAs MOLIHOCTb KOTOPBIX COCTABIISIET JECATKU U COTHU BaTT.

[TosTomy TpeOyemoe komuuecTBO Y@ o000pyAoOBaHMs, a Takke THUII U KOJIUYECTBO
UCTIONBb3yeMbIX B HeM Y@ 5iamm, 3aBUCHUT HE TOJIBKO OT TpeOyemoi 1o3bl YO olmyueHus,
pacxojga U (U3MKO-XMMMUYECKUX IOKa3aTeslell kadecTBa oOpabaThIBaeMOM Cpelbl, HO M OT
YCIOBUM pa3MEILIECHHS U IKCIUTYaTalNK.

Jns ueneit o6e3zapakuBanust Y@ u3iaydeHUEM, OCHOBHBIMHM IPOMBIIIICHHO TPUMEHSIEMbIMU
UCTOYHUKaMU Y@ u3IydyeHUs SBISAIOTCA PTYTHBIE JIaMIIbl BBICOKOTO JABJIEHMSI U PTYTHbIE
JIaMITbl HU3KOT'O IaBJI€HHUs, B TOM YHCIIE UX HOBOE IIOKOJIEHUE — aMaJiblaMHbIe.

Y® cucrempl Ha aMaJdbraMHBIX JIAMIIaXx 4YyTh MEHEE KOMIIAKTHBI, HO Tropaszo Oojee
9HEepro’pGeKTUBHbI, YEM CUCTEMBI Ha JIaMIIaxX BBICOKOIO AaBieHUs [4].

JlaMITbI BBICOKOTO JIaBJICHHS 00Jalal0T BBICOKOW €IMHUYHON MOIIHOCTBHIO (HECKOIBKO KBT),
Ho Oonee Hu3kuM KI1J] (9—12%) u MeHbIIuM pecypcom, yeM Jiamiibl Hu3Koro napneHus (KI1I
40%), enMHUYHAS MOLIHOCTh KOTOPBIX COCTAaBIISIET JECATKU U COTHU BaTT.

[TosTomy TpeOyemoe komuuecTBO Y@ 000pyAoOBaHMs, a TakXke THUII U KOJIUYECTBO
UCIOJIb3YEMBIX B HeM Y@ j1amil, 3aBUCUT HE TOJBKO OT TpedyeMoil 103bl Y@ o6mydeHus,
pacxojga U (U3MKO-XMMHMUYECKUX IOKa3aTeslell kauecTBa oOpabaThIBaeMOM Cpelbl, HO U OT
YCJIOBHM pa3MEIIeHHs U dKCIUTyaTanuu [S].

s ueneit o6e3zapakuBanust Y@ u3iaydeHUEM, OCHOBHBIMHM IMPOMBIIIJICHHO TPUMEHAEMBIMU
UCTOYHUKaMU Y@ u3mydeHUs SBISAIOTCS PTYTHBIE JIaMIIbl BBICOKOTO JABJIEHMSI U PTYTHbBIE
Jamnbl  HU3KOTO JI@BJIEHMs, B TOM YHCIE MX HOBOE IIOKOJIEHME —aMallbraMHBbIE.
VYibTpadroneToBblii MOOMIIBHBIN JKe311 pa3paboTaHHbId koMnanueil Boeing oOecrneunBaeT
3¢ ¢dexTuBHBIN cnocod Ae3nH(peKIny Ha OOPTY M 3alUTy HaccaxupoB U skunaxkeit (Puc 4).
Komnanus Boeing Ha npoTsiKeHHUH moTyroia pa3padaTsiBaia pabouyro MOJIENb YCTPONCTBA.
Y CTpoiicTBO TOMOKET aBUAKOMITAHUSM, a B MEPCIIEKTUBE U IPYTUM OpraHU3alusIM OOpoThCs
¢ maHgemueil. OHM BKJIIOYAIOT HCIOJIb30BaHUE BBICOKO3(PPexTuBHbIX HEPA-punbtpos,
ynaBiuBaonmx Oonee 99,9% wactun, BKiIOYas BUPYCH, OakTepuW U TPUOKH, U
MPEeOTBPALIAIOIINX UX PELMPKYIIALNIO 00OpaTHO B CaJOH caMoJeTa.

MoOWIIBHBIN Ke3J1 UCTIONb3YeT YnbTpaduosieToBbie TyuH criekTpa C ¢ JUIMHOM BOJHBI 222 HM.
Ha ocHOBe OOBIYHBIX W NANBHUX YIBTpadUONETOBBIX JTydel crektpa C (222 HM) BO MHOTHX
CEKTOpax, TO HOBOE YCTPONCTBO CTAaHET €UI€ OJAHMM MOIIHBIM MHCTPYMEHTOM B apceHalle
CaHUTapHON 00pabOTKM ISl 3alIUTHl MACCAXKHUPOB U MPEJOTBPAIICHUS PACIPOCTPAHEHHUS
BPEIOHOCHBIX BUPYCOB.

PucyHnok 4. YpTpodHoi1eToBbIii MOOUIBHBIH JKe3
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HccnenoBanus MOKa3bIBaIOT, YTO TaKHe JyYH YHHUYTOXKAIOT MAaTOreHbl Oosee >PQPeKTHBHO,
9YeM JIy4H ¢ MHOW JJIMHOW BOJIHBI, UCTIONIB3yEMbIC B IPYTHX MPOAYKTAX.

Hcnonp3ys aBTOHOMHOE YCTPOHCTBO, HATOMUHAOIIEE YEMOJIAH JJIsi PYYHOH KJIau, SKUITaKH
MOTyT 00paboTaTh yIbTPa(HOIETOBBIM HKE3JIOM BCE IOBEPXHOCTH, KyAa MOMaaeT JIyd.
YbTpaduoneroBslii MOOUIIBHBIH k€311 0CO0CHHO 3()(PEeKTHBEH B KOMITAKTHBIX TIOMEIEHHUSX U
Ne3uH(UIMPYET KaOUHY MIJIOTOB MEHEe YeM 3a 15 MUHYT.

Muccust IpoeKTa - co3/1aTh OJaronpusTHYIO U 0€30MacHYIO cpeay Ha O0OpTy Ui MacCaKUpPOB
Y COTPYAHUKOB aBUAKOMIIAHUH 1 00ecneynTh 3(p(HheKTHBHOCTH MPOIIECCOB.
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REGIONAL INNOVASIYA SiYASOTININ iDARO EDILMOSININ
TOKMILLOSDIRILMOSI USULLARI

Sohrat Aliyeva

Sumgqayit Dovlat Universiteti, Baki, Azorbaycan. Sh_aliyev@mail.ru
XULASO

Innovasiya, yeni texnoloji vo ideoloji hollor vasitesilo giic, is vo ictimaiyyst arasindaki
olagedir. Innovasiyanmn totbigi biitiin saholorin inkisafim stimullasdirir vo bununla da
insanlarin  hoyat Vvaziyyatinin yaxsilasmasina 06z tohfasini verir. Regionda innovasiya
foaliyyatinin somorali idars edilmasi {igiin regional programlarda qoyulmus mogsadlora nail
olunmasi yollar1 va vasitoloring xiisusi digget yetirmok, elm sahosinds struktur dayisiklikloro,
regional innovasiya infrastrukturu inkisafina forqli yanasmaq, innovasiya faaliyyatinin
toskilati, informasiya, hiiquqi, kadr, sosial-psixoloji tominatini marhalolorlo vaxt {izrs,
malyyalosdirma manboalari va icragilarla uzlasdirmaq magsadouygundur.

Acar sozlar: innovasiya, region, idaroetms, ixrac, investisiya, subsidiya

ABSTRACT

Innovation is a connection between government, business and society through new
technological and ideological solutions. The use of innovations stimulates the development of
all areas and thereby contributes to the improvement of people's living conditions. Pay special
attention to the ways and means of achieving the goals set in regional programs for the
effective management of innovations in the region, on a different approach to structural
changes in science, the development of regional innovation infrastructure, it is advisable to
coordinate with funding sources and performers.

Keywords: innovation, region, management, export, investment, subsidy.

Giris: Region 6lks iqtisadiyyatinin innovativ inkisafina tokan verir. Biitiin diinyada, region
biitovliikdo 6lkanin yenilik va inkisaf miiharriki hesab edilir .

Innovativ inkisafi siiratlondirmok iigiin soylori artirmaga macbur eden basqa bir hal, innovasiya
statusu li¢lin regionlar arasinda roagabotin inkisafidir. Ragabotin sobabi yeniliyi 6z inkisaf
mogsadlori {igiin uygunlagsdirma qabiliyyatinin regionlarin geyri-barabor inkisafina sobob
olmasinin basa diisiilmosidir. Regionlar arasinda innovasiya sahasinds rogabst daha ¢ox iki
asas istigamat tizro apartlir:

- Innovativ faaliyyat iiciin kadr vo innovativ program;

- Layiholarin maliyyslosdirilmasi iigiin biidco axinlari.

Bu hadsfin hoyata kegirilmasi asagidaki qarsiliqlt tadgigat moagsadlorinin formalagdirilmasi vo
hallini shato edir:

- Bohrandan sonraki dovrds regional innovasiya sisteminin inkisafinin nozori osaslarimi
Oyranmok;

- Igtisadi bohranin tosirini aradan qaldirmaq garsisinda regionun innovativ inkisafinin idara
olunmasi tiglin asas xarici sartlori vo daxili amillari miisyyanlogdirmok;

- Innovativ inkisaf saviyyasindan asili olaraq tasis qurumlarinin reytinq tohlilini aparmag;

- Kigik vo orta sahibkarliq subyektlorine infrastruktur dostoyi sistemini inkisaf etdirmok;

- Yanasmalari inkisaf etdirmok.
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Innovasiya sahosindo bazar vo digor imkanlardan somorali istifade etmok {igiin regional
innovasiya sisteminin giiclondirilmasi talob olunur. Regionun innovasiya sisteminin zoif
cohatlorini aradan qaldirmaq tigiin asagidakilara digqot etmak lazimdir:

-sistemli is aparmag, o ciimlodon bazar arasdirmast;

-regionda innovasiyanin inkisafi li¢iin prioritet sahalorin miioyyanlogdirilmasi;

-innovasiya mohsullar1 sahasinds togvigat foaliyyatinin toskili, innovasiya faaliyyatlorinin
izlonmasi va giymatlondirilmasi ii¢lin mexanizmlorin yaradilmast;

-innovasiyanin inkisafi {i¢iin investisiya platformalarinin infrastrukturla tochiz edilmasi,
informasiya va rabits texnologiyalarinin genis yayilmasinin toamin edilmasi.

Regionlarin innovativ inkisafi: Regionlarin innovativ inkisafinin aktualligi daxili vo xarici
problemlor ilo dikto olunur. Olkonin strateji rogabot gabiliyystindon asili olaraq regional
igtisadiyyatin inkisafi innovativ foaliyystindon vo innovativ hossasligindan irali golir. Bozan
regionlar antibohran proqramlari yalniz avvalki igtisadi artim templorina qayitmaq va ya onlari
gorumag moagsadi dasidigindan iqtisadi bohranin naticalorini aradan galdirmaqda g¢atinlik
cokir. [1, s.35]
Olka vo regional saviyyado igtisadiyyatin keyfiyyatca doyismasi iigiin miiasir taloblor elmi vo
innovativ foaliyyati sosial-iqtisadi inkisafin asas harokotverici qiivvasine ¢evirmisdir. Miiasir
soraitdo innovativ proseslorin dovlot regional idaroetmo vasitalorinin somoraliliyini artirmaq
liclin asagidakilar lazimdir:

-saylori yonaltmok;

-innovativ inkisafin biitiin monbalorindon istifado etmok;

-qabaqcil texnologiyalar osasinda istehsalin yaxsilasdirilmast vo iqtisadiyyatin
strukturunun yenidon qurulmasina tohfa veran an yeni elmi nailiyyatlor.
Hal-hazirda Olkolor 6z innovativ inkisaf masalolorina boyiik digqet yetirirlor. Onlarin
oksoriyyati elmi, texniki vo innovativ foaliyyatlori dastoklomak iigiin regional qanunvericilik
aktlarin1 hazirlamig vo gobul etmisdir. Bir ¢oxlar1 regional siyasatini hoyata kecirirlor vo 6z
regional innovasiya sistemlorini qururlar. Bu baximdan iqtisadi subyektlor arasinda inkisafda
lider olan regionlar var. Mohz bu regionlarda bu giin digarlorindon daha yaxs1 yeniliklor toblig
olunur, innovativ infrastruktur elementlori formalasir vo innovativ biznes inkisaf edir.
Regional innovasiya siyasatinin tokmillosdirilmosinds yeniliklorin totbigi vo yayilmasina
yonalmis miistorilorin qrantlart hesabina elmi-todgigat vo maliyyslogdirmo sisteminin inkisaf
etdirmosi do miihiim rol oynayir. Bu zaman innovasiyalarin regional potensial istifadagilorini
situmullasdirmaq vo daha intensiv tatbigine nail olmaq {igiin planlarin hazirlanmasi lazimdir.
Innovativ inkisafa aktiv sokildo investisiya qoyan regionlar1, homginin yeniliklorin secici vo ya
kifayot godor olmayan regionlari dostoklomok lazimdir. ©n yenilik¢i aktiv regionlarin
dastoklonmasi vacibdir. Bununla bels, regionlarin innovativ ugurlar1 tosviq olunur, on geri
galan vo inkisaf etmomis regionlara — subsidiyalar sokilindo dévlot dastoyi verilir. [4, 5.29]
Innovativ miiassisalorin xorclorinin bir hissosinin ddonilmosi iiciin subsidiyalarin verilmasino
yeni bir yanagsmanin xiisusiyyati innovativ miiassisonin subsidiya xarclorinin moagsadini nazora
almaqdir. Bir innovasiya layihasinin hoyat dovriiniin miixtolif morhalalorinds yaranan
xarclarin subsidiya verilmasine forgli yanagsmanin totbiq olunmasi magsadsuygun hesab edilir.
Olko Vo regionlar 6z inkisaf morhalosindo miixtolif strategiyalardan istifado edirlor. Bozilori
xaricdan az kapital calb etmoklo 6z giicline- daxili bazarin imkanlarina sdykanir. Digarlori isa
beynalxalq va regionlararas1 omok bolgiisiinds foal istirak edir, xaricdon kapital calb edir, yeni
texnologiyalardan istifads edirlor.
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Azarbaycan iqtisadiyyatinin innovativ inkisafi: Azorbaycan iqtisadiyyatinin innovativ
inkisafi regional innovasiya proseslarinin aktivlosdirilmasi olmadan miimkiin deyil. Bunun
tiglin yalniz olverisli institusional miihitin yaradilmasi, uygun maliyys monbslarinin axtarist,
eyni zamanda sinerjik effekt yarada bilocak, yani regiondaki innovasiya prosesini siiratlondira
bilocok mexanizmlorin iso salinmasi tolob olunur. Bu mexanizmlora regiondaki biitiin
sahibkarliq subyektlari va har seydon avval ki¢ik vo orta sahibkarliq subyektlori, habels dévlat-
0zal torofdashq institutu arasinda miixtolif qarsiliqlt slage metodlart daxildir. Regionlarda
innovativ potensial var, amma bunun hayata ke¢irilmasi tigiin sorait yaratmaq lazimdir.
Hazirda 6lkomizdo do osas saylorin elmi todgigat vo innovasiyanin stimullagdirilmasina
yonoaldilmasi, eyni zamanda miiasir biliklora asaslanan iqtisadiyyata ke¢id edilmasi vacibdir.
Belo ki, digar aparict dovlstlorlo miiqayisada 6lkamizda nisbaton yeni texnologiyalara va
yeniliklora az vasait xarclonilir.

Son illordo Azorbaycanda aparilan islahatlar respublikada iqtisadi prinsiplori kokiindon
doyisdirdi, ancaq idareetmo, innovasiya sahasina cotin tosir etdi. illor kecdi Azarbaycan
iqtisadiyyat1 siirotlo inkisaf etdi neft, qaz, mineral giibralorin ¢ixarilmasi vo ixraci, diinya
bazarlarinda rogabat gabiliyyatliyi ilo se¢ildi. Diinya qiymatlorinin artmasi naticasinda 6lkomiz
bu mohsullar {igiin boyiik ixrac galirlori alds etdi, bu da 6z névbasinds ona siyasi va igtisadi
sabitliyi toamin etmayas biidca galirlorini artirmaga vo hayat saviyyasini yaxsilasdirmaga imkan
verdi. Lakin miiasirlosma va yenilik yolunda zoruri davamli inkisaf alda edilmomisdir.

Bu, ilk névbado igtisadiyyatin neft vo qaz hasilatindan asililigindan xabar verirdi. 2010-cu ildo
respublikada neft vo gaz istehsali UDM-nin 74,5% -ni vo ixracin 90% -ni toskil etmisdir. Belo
ki, UDM artimma osas tohfo omok vo ya kapital deyil, tobii ehtiyatlarin icarasidir. Diinyaya
neft vo qaz ixracia ¢ox diqqot yetirilmisdir. Qiymatlorin kaskin doyismasi vo miivafiq
monbalorin titkonmasi soabobindon bazar, uzun miiddst davamli inkisaf voziyyotindo gala
bilmozdi. Ustolik, iqtisadiyyatin xammaldan asililign davamli inkisafa imkan vermir.
Masinqayirma, elektrik mithondisliyi kimi bilik tolob edan saholorin, 1990-c1 illorde sonayedo
rolunun shomiyyatli doracods azalmigdir. Masin vo avadanliglarin yenilonmasi iigiin texnoloji
baza vo yeni texnologiyalarin totbiqi imkanlarinin mohdud olmasi miisssisalords igtisadi
bohranin koskinlogsmasina sobob oldu. Texnoloji gerilik Azarbaycanin xaricdon asili 6lkoya
cevirdi. Buna goro yanacag-enerji kompleksi 6lko iqtidasiyyatinda asas olaraq qalarsa 6lko
durgun bir voziyyoto golocokdir. Biitiin bunlarin qarsisinin  alinmasi tglin  yenilikgi
iqtisadiyyata kegmok lazim idi.

Bunu nozars alaraq iqtisadiyyata, xiisuson do geyri-neft sektoruna daha ¢ox xarici sarmays
colb etmok lazimdir ki, 6lkenin ixrac potensiali giiclonsin vo idxaldan asililiq azalsm. Olkoyo
daxil olan xarici investisiyalarin dostoklonmasi {i¢iin investisiya miihitinin yaxsilagdirilmasi,
investisiyanin tosviq edilmosi asas sortlordondir. Prezidentin 18 yanvar 2016-c1 il tarixinda
imzaladig1 investisiyalarin tosviqi ilo bagli olava todbirlor hagqinda Forman da mohz bu
mogsadi dastyir. Formanla “Investisiya tosvigi sonadinin verilmosi Qaydas1” tosdiq edilmisdir.
Qaydalara goro, investisiya tasviqi sanadini almis fardi sahibkar hamin sonadi aldig: tarixdon 7
il miiddatinds alds etdiyi galirin, elaca do manfootin 50 faizi hacminds vergi giizosti oldo edir.
Bundan basqa, qanuna edilmis alavolora asason, investisiya togviqi sonadinin alindigi tarixdon
7 il middatino hiiquqi soxslor vo fordi sahibkarlar torofindon miivafiq icra hakimiyyati
orqaninin tasdigedici sonadi asasinda texnikanin, texnoloji avadanliglarin vo qurgularin idxali,
eloca do 2016-c1 il yanvarin 1-don 1 il miiddatine bugdanin idxali vo satisi, bugda ununun vo
¢Oroyin istehsall vo satist ©DV-don azaddir. Investisiya tosviqi sonadini almis hiiquqi soXs vo
fordi sahibkar homin sonadi aldigi tarixdon miivafiq omlakina goro 7 il miiddstino amlak
vergisini ddomokdon azaddir. Investisiya tosviqi sonedini almis hiiquqi soxs vo fordi sahibkar
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homin sanadi aldig1 tarixden miilkiyyatinds vo ya istifadosinds olan miivafiq torpaqlara gors 7
il miiddatine torpaq vergisini 6domokdon azad olunub. [2]

Sonoda osason, sahibkarlar daha qisa zamanda investisya edorok, tezliklo golir oldo edo
bilocaklor. Sonadin shomiyyati ondan ibarstdir ki, sahibkarlari daha ¢ox investisiya qoymaga
stimullagdirir. Sahibkarin daha ¢ox sarmays qoymasi isa 6z névbasinda ona imkan verir Ki,
mosgulluq tomin edilsin, dlkonin ixrac gabiliyyoti artsin. Investisiya tosviqi sonadi dlkoda
innovasiya va biznes miihitinin yaxsilagdirilmasina, eloco do stimullagdirilmasina nail olmaq
mogsadi dasiyir.

Hazirda hokumot o6lkods innovasiya foaliyystinin genislondirilmasine, biznes miihitinin
yaxsilagdirilmasina, sonaye istehsalinin artirilmasina, geyri-neft sektorunun inkisaf
etdirilmasino ciddi 6nam verir. Bu istigamotdo qarsiya qoyulan oasas hadaflor sarmayos
qgoyuluslarimin artirtlmasi, sahibkarlarin ixrac potensialinin  giiclandirilmoasi, innovativ
imkanlarmin geniglondirilmasi, potensial torofdaslarin tapilmasi vo birge omokdasliq
layiholorinin hayata kegirilmasidir. Belo ki, 01 mart 2016-c1 il tarixdo Azarbaycan prezidenti
[lham Bliyevin ixracin tosviq edilmasina ydnolon olava tobirlor haqqinda imzaladig1 formam
bunu bir daha siibut edir. Formana asason Azorbaycan orazisinds istehsal olunan geyri-neft
mohsullarinin ixraci ilo maggul olan is adamlarina dovlat biidcasinin vasaiti hesabina alava
ixrac tosviqi vesaiti 6donilacokdir.Formanda deyilir ki, 6danilocok ixrac tosviginin baza
moblogi ixrac amaliyyatlarina gors faktiki ixrac olunmus malin ixrac gomriik bayannamasinds
nozords tutulan gomriik doyerinin 3 (li¢) faizini toskil edilocokdir. Moasalon, agor sahibkar
Azaorbaycandan 10 milyon dollarliq mal ixrac etso dovlat biidcasindon 300 min dollar vosait ala
bilocok. Demoali is adamlar1 Azorbaycanda istehsal olunan geyri-neft mohsullarini xarici
bazarlara ¢ixarmaqda maraqli olacaqlar. Forman bu il mart aymnm 1-don qiivvays minir vo
2020-ci ilo godar qiivvads olacag.

Ixracin tosviq edilmasi tocriibasi bir ¢ox dlkalar, masalon, Tiirkiyo iiciin ugurla istifads edilmis,
ixrac hacminin kaskin artmasina v belsliklo do timumi igtisadi inkisafa ciddi tokan vermisdi.
Azorbaycan {igiin yeni inkisaf kursunun yaradilmasi, hoyata kegirilmasi va genislondirilmasi an
son texnoloji proseslordon istifado soviyyssindon asilidir. Roagabst gabiliyyatli mohsul
istehsalinin geniglondirilmasi mosgullug, investisiya, xarici ticarati Soviyyasino tosir gostorir,
bu da 6z novbasindo amok vo maliyys monbalorinin inkisafina, istehsalin somoaraliliyinin
artirtlmasina xidmaot edir.

Notica: Qeyd etmok lazimdir ki, yenilik miirokkob, miibahisoli vo yiiksok riskli bazar
sektorlarinda daha ¢oxdur. Buna baxmayaraq, yiiksok inkisaf saviyyasins ¢atan biitiin qiivvalor
yeni miitoraqqi texnika vo texnologiyalarin siiratlo tanidilmasi vo totbiginde miihiim rol
oynayir.

Regionlarin innovasiya inkisafi ilo bagl asagidaki masalalor {izra garar gobul edilmalidir:
-regional subyektlords innovasiya texnologiyalarinin inkisafi;

-regional innovasiya strategiyasinin diizgiin se¢ilmasi;

-innovasiya texnologiyalar1 bazarinin inkisafi;

-innovasiya sferasinda pesokar kadrlarin hazirlanmasi;

-0lkado yiiksok elmtutumlu innovasiya mohsullarina vo yiiksok texnologiyalara tolabatin
yaradilmasi;

-ali moaktablords elmi-innovasiya morkozlorinin formalagdirilmasi.

Bunun tiglin asagidaki tadbirlor hoayata kegirilmalidir:

-region miiassisalarin inkisaf etdirilmasi {igiin kredit maliyyo tominati;
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-vergi, gomriik gilizostlori, enerji resurslarma tariflorin azaldilmasi, elmtutumlu mohsul
istehsalgilarina olverisli soraitin yaradilmast;

-elektron texnikast mamulatlarinin zomanatli alisi ti¢iin soraitin yaradilmasi. [3, s.97]

Regionda innovasiya foaliyystinin somorali idaro edilmosi {igiin regional proqramlarda
qoyulmus moqsadlora nail olunmasi yollar1 va vasitalorine xiisusi diqget yetirmok, elm
sahoasindo struktur doyisikliklora, regional innovasiya infrastrukturu inkisafina forgli
yanagmaq, innovasiya foaliyyatinin toskilati, informasiya, hiiquqi, kadr, sosial-psixoloji
tominatin1 morholalorlo vaxt tizro, malyyslosdirma monbalori vo icragilarla uzlasdirmaq
moaqgsadouygundur.

Bu problemin shomiyyatini nozars alaraq, hazirda Azarbaycan yiiksok texnoloji sahalor tizra
giiclondirma vo inkisaf strategiyasini foal sokildo dyronir. Siiratli modernlogsmonin vacib sorti,
igtisadiyyatin rogabot gabiliyyatinin vo insanlarin hoyat keyfiyyatinin yiiksalmasinin asas sorti
olan yenilik¢i bir iraliloyis nazardon kegirilir. Bu moagsadin hoyata kegirilmasi {igiin 6lkanin
ohomiyyatli elmi va texniki qaynaqlari, unikal todgigat vo istehsal bazasi vo yiiksok ixtisash
heyoti mévcuddur.

Yuxarida geyd etdiyimiz kimi, son illords respublikada gabul edilmis normativ hiiquqi aktlar
Azorbaycanin innovativ osasda iqtisadiyyatinin daha da doyismasine tohfs verir. Bunlarin
arasinda “Elm haqqinda”, “Miisllif hiiquglar1 haqqinda”, “Standartlagdirma haqqinda”, “Patent
haqqinda”,” Omtos nisanlari vo cografi gostoricilor haqqinda”, “Xiisusi iqtisadi zonalarin
yaradilmast haqqinda”, “Sonaye sohorlori haqqinda” vo S. Azorbaycan Respublikasi
Prezidentinin Formanlarin1 gostormok olar. Bundan olavo 18-don ¢ox doévlet programi
torofindon tosdiglonmisdir ki, bu sonadlords elmi, texniki va innovativ foaliyyatin togkili vo
respublikada maliyys dastoyi miixtalif doracalords oks olunur.

Azorbaycan Prezidenti [lTham Oliyevin 4 may 2009-cu il tarixli soroncamu ilo “Azorbaycan
Respublikasinda 2009-2015-ci illords elmin inkisafi {izro Milli Strategiya”nin vo “Azarbaycan
Respublikasinda 2009-2015-ci illordo elmin inkisafi iizro Milli Strategiyanin hoyata
kegirilmoasi ilo bagli Dovlot Proqrami” tosdiq edilmisdir, hans1 ki, &lkoads todgigat vo
innovasiya siyasatinin totbiqi yolu ilo iqtisadiyyatin somoraliliyinin artirilmasina, elmin,
tohsilin va sonayenin inteqrasiyasina, sahadoki idarsetmo sisteminin inkisafinda elmin rolu,
elm vo texnologiya, elmi va texniki infrastrukturun modernlosdirilmoasins ¢agirir.

ODOBIYYAT

1. Cobrayilov 1.I. Dévlotin regional siyasati, Afpoligraf motboasi, dors vosaiti-Bak1:2018.-216

2. http://lwww.president.az

3.Qongarenko L.P.,Arutyunov Y.A. Innovasiya siyasoti. Darslik.-Moskva: KNORUS,-2011.-
350s.(rus dilindo)

4. Tagryev A H., Kécorli H.R. Innovasiya siyasoti-Bak1: Toknur,-2013.-160 s.

THE CAUCASUS 77 [
ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS |



http://www.president.az/

& ISSN: 2298-0946, E-ISSN: 1987-6114
- _________________________________________________________________________
" ECONOMIC AND S0CIAL ANALYSIS IOURNAL OF SOUTHERN CAUC ASUS AUGUST VOLUME 44 ISSUE 05

KOSMIiK VERILONLORDON ISTIFADO ETMOKLO MIiNGOCEVIR
SU ANBARININ YERLOSDIYi ORAZIDO SURUSMO ROSESLORININ
TODQIQI

!Mehdiyeva Banovsa, 2Hacizads Simuzar

'Dosent, 2Elmi isci _
Milli Aerokosmik Agentliyi,Tobii Ehtiyyatlarin Kosmik Todgiqi Institutu. Azarbaycan,
Email: banovsha-64@mail.ru

Xiilasa

Son illords davamli olaraq torpaq siiriismalori bas vermokdadir. Potensial siirlisma zonalari
respublikamizin arazisinin 70 faizini shato edir.

Geolog alimlar siiriisma zonalarinin son zamanlar bu qodor aktivlogsmasini izah edarkan
bildiriblor ki, bunlar uzun miiddst davam edon ekzogen proseslarin naticasidir. Yagis, giinos
enerjisi, kiilok, giindiiz vo geca temperaturlarinin forqli olmasi va s. Bu amillar yerin fiziki-
mexaniki parametrlaring tosir gostorir. Geoloji sorait giymatlondirilmadon aparilan tikinti vo
kond tosorriifati islori vo seysmik foaliyyst do tohliikoni reallagdirir [1].

Ona goro do sadalanan prosesloro nozarat mogsadilo  oraziys aid miixtolif molumatlar
toplanmis, miiqayisali ¢61 tadqiqat islari aparilmis, naticalor ciddi sokilds tadqiq edimisdir.
Acar sozlar: Siirlismo, Mingecevir, su anbari, kosmik tesvir, tektonik.

Giris: 1953-cii ildo Kiir ¢ayinin Bozdagdan ke¢diyi yerds istismara verilmis Mingogevir su
anbar1 Azorbaycan Respublikasinin asas strateji obyektlorindon olmagla, 6lka igtisadiyyatinda
mithiim shamiyysto malikdir. Hazirda anbar hom su elektrik stansiyasi kimi, ham do suvarma
moqsadils istifads edilmokdadir.

Su anbarmin normal dolma soviyyasinde (83 m) {imumi su tutumu hocmi 16, 07 km?, faydali
hacmi iso 8210 min. m3-dir. Su anbarimin ¢ay boyu uzunlugu 70 km, eni 3 km-dan (banddo) 18
km-o godor (Alazan gayi tokiilon yerdo) doyisir. Maksimal doarinliyi 75 m, orta darinliyi 26 m,
sahil xottinin uzunlugu 247 km, su anbarmin sahasi iso 605 km?-dir. Mingagevir su anbari
bondinin uzunlugu 1600 m, eni 16 m, miitloq yiiksokliyi iso 83 m-dir (Avropada suvarma
mogsadilo qurasdirilan an hiindiir bandlordon biridir). Qurgu uzunlugu 172 km olan Yuxari
Qarabag vo123 km uzunlugunda Yuxari Sirvan kanallarini su ilo tamin edir [1, 2].

Bu kanallar Mil, Mugan, Sirvan diizlorindoki min hektara yaxin orazinin suvarilmasinda
istifado edilir. Su anbarindan homginin baliq¢iliq vo rekreasiya magsadi iiciin do istifado
olunur.

Cografi baximdan Mingagevir su anbarmin yerlosdiyi orazi aktiv seysmik zona sayilir. Burada
zaman-zaman yeralti tokanlarin olmasi, bandin tobii vo siini hissasinds aktiv siirlisma
proseslorinin bag vermasi, qonsu dovlotdo miinaqiso soraitinin olmasi vo hidroqrafik baglantisi
orazido bas vera bilocok fovgolado hadisalorin risklik doracosini artirir. ©On tohliikalisi iso
ondan ibarotdir ki, anbarda bas vera bilocok hor hansi fovgoelads hadiso 6lkenin boyiik
orazisinin su altinda qalmasina sobab ola bilar [1].

Torpagq siirligmolori dag siixurlarinin, torpaq kiitlesinin 6z agirliginin tesiri altinda yamac boyu
0z yerini doyismasidir. Yoni, siiriigmo tarazligin pozulmasindan yaranir. Siiriismo proseslorinin
prognoz isullarinin islonilmosi vo siirligmoloro garst miihafizo todbirlorinin hazirlanmasi
stirlismo yaradan faktorlarin todqiqi ilo six sokildo olagodardir. Digor torofdon siirtismolorin yer
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kiirasinda genis sokilds yayilmasi bu hadisalorin amala golmasinds seysmik vo miiasir tektonik
horokotlorin rolunun olmasini tosdiq edir. Ona goro do siirlismo proseslorinin dyronilmasi
tektonik noqteyi-nazordon do bdyiik shamiyyat kasb edir.

Isin moqgsadi va ilkin verilanlor: Miiasir dévrdo belo problemlorin todqiqi cografi molumat
sistemlori  (CMS) texnologiyalar1 ilo mosafodon zondlama (MZ) verilonlorinin birgo
inteqrasiyasini talob edir.

Bununla slagodar cografi informasiya sistemlori texnologiyasindan istifade etmoklo kosmik
tosvirlar va topoqrafik verilonlor asasinda Mingagevir su anbari yerlosdiyi arazinin kartografik
togdimati mosalasino baxilmus, prosesi tohlil etmok mogsadilo ArcGIS 10.2 program
tominatinin “Spatial Analyst” modulundan istifado olunmusdur [3].

Ilkin verilonlor kimi Azarbaycanin 1:100000 miqyasli iimumcografi xaritosindan, yenilosmis
rogomli topografik xaritolordon vo infrastruktur elementlorini xarakterizo edon molumat
bazasindan istifados edilmisdir.

Landsat-8 peyk tosvirindon (avqust, 2018-c1 il) vo miivafiq molumat bazasindan istifado
etmoklo su anbari orazisinds bas veron siiriismo prosesi haqqinda molumatlar toplanmis vo
sistemlosdirilmisdir (sok.1):

flkin emal prosedurlar: Siiriismo sahosini Syronmoak iiciin orazinin DEM modelindon istifado
edilmis (sok.1), horizontallar Xaritasi tortib olunmus (sok.2), Tin modeli qurulmusdur (sok. 3).
Mingagevir siiriismo Sahosi Bozdag silsilosinin Simal-Sorq yamacinda su anbarmin sag
sahilinda yerlosir vo 0, 16 km? sahoni ohato edir . Todgigat sahasinin geoloji kesilisi demok
olar ki, asason Neogen yasli ¢okiintiilordon ibarat olub, litoloji torkib etibari ilo gillorin, qumlu
gillorin,  zoif  sementlosmis iri donali  qumdaslarinin  névbalogsmoasindon  toskil
olunmusdur. Mingagevir siiriisma sahasindo relyefin miitlaq yiiksakliyi 88-237 m arasinda,
mailliyi iso 15-45° bucaq altinda dayisir vo saho goxlu sayda Simal-Qorb istigamatindo olan
doralorla kasilir ki, bu da srazinin miirokkab relyefo malik oldugunu gostorir [4]. Bunu tadqiq
olunan orazido RRM ilo yamaclarin meyilliyi, ekspozisiyalarinin, yiiksokliklorin, torpagq vo
bitki Ortiiyliniin islonib hazirlanmis aerokosmik tasvirlorindon gérmok miimkiindiir (sok. 2-
sok. 7).

Landsat 8 tasviri Siarasma zonasinin
DEM modeli

| I:I Surasme_zonasi

= 1:500 000

Sakil. 1. Siiriismoa zonasinin DEM modeli
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Horizontal
|:| Sarusme_zonasi

gﬁ TiN model 4#

1:200 000
1:350 000
Sakil 2. Mingagevir su anbari orazisindo Sakil 3. Mingagevir su anbari
siirlisma zonasinin DEM modeli orazisinds Siirlismoa zonasinin TIN
asasinda horizontallar xaritasi modelinin tigbucaqli trianqulyasiya

torlar1 vasitasilo tosviri (relyefin
rogomli modeli)

Su anbarinda suyun soviyyasi 1994-1995-ci illorin mart-iyul aylarinda 75,0-77,0 m, iyul-
dekabr aylarinda iso 78,0-78,5 m. olmusdur. Su anbarindaki suyun saviyyasinin qisa miiddot
arzinda belos siiratlo doyismasi ilo 1996-c1 ildo yamacda bas vermis siiriisma proseslori arasinda
ganunauygunlugun olmasi misahido olunur. 1997-1998-ci illordo do su anbarinda suyun
saviyyasinin doyismosi siirotlo bas vermisdir, hotta yay aylarinda boazi hallarda suyun
soviyyasinin 68 m-o godor enmosi hallari bas vermisdir. Eyni zamanda qeyd etmok lazimdir ki,
su anbarindaki suyun soviyyasinin doyismasi ilo yamacda siiriismoalorin bas vermasi arasinda
ganunauygunluq 1997-1998-ci illordo do 6z tosdigini tapmigdir. 2003-cii ilin may ayinda su
anbarmdaki suyun saviyyasi 80,4 m-a godor qalxdigi halda, iyul ayinda 72 m-a godor asagi
diismosi miisahido edilmigdir.  2014-cii ildo Mingagevir su anbarmin sag sahilindo osas
siirismo zonasinin sokli Tobii Ehtiyatlarin Kosmik Tadgqiqi Institutu torofinden aerofoto
kamera vasitasilo ¢okilmisdir (sok.4).

Sakil 4. Mingogevir siiriismo zonasimin 2014-cii ildo aerofoto kamera vasitosilo ¢okilmis sokli

Yagmtimin ilin qis-yaz aylarinda buxarlanmanin va kiiloklorin migdarinin iso orazido gostorilon
aylarda artmasi miisayot olunur. Qis vo yaz aylarinda oraziyo diison yagintilarin noticosindo
yerin torpaq gatinin nomlonmasi, yay aylarinda iso siirotli buxarlanma ilo olaqodar olaraq tist

[ THE CAUCASUS
ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN




2 @ SOUTHERN CAUCASUS 4L
ISSN: 2298-0946, E-ISSN: 1987-6114 O == 7~4a" =
AUGUST VOLUME 44 ISSUE 05 TECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUC ASUS

qatin biitovlilylinlin pozulmasi bas verir. Beloliklo iglimin yerin torpaq qatina tosiri ilo
stirlismolorin aktivlogmasi arasinda qanunauygunluq miisahido olunur.

Ona gora do Mingagevir su anbart yerlogon vo qonsu arazilords kond tosorriifatt mohsullarinin
yetisdirilmosi tigiin slini suvarmadan genis istifado edilir.

Orazido atmosfer c¢okiintiilorinin foaliyyoti noticesindo torpaq qatinin {ist hissosi siirotlo
yuyulur eroziya va siiriisma proseslori siirotlonir [1,4].

Mingagevir su anbarinin sag sahilinds bas veran iri 6l¢iilii stirlisma (2000-ci il, avqust ayinin 7-
don 8-na kegon geco) proselorinin bas verdiyi vaxti orazinin iqlim soraiti ilo bagl gostoricilori
miigayisa etsok ¢ox bdoyiikk qanunauygunluqglarin sahidi olariq. Belo ki, ilin asason VI-IX
aylarda bu parametrlor maksimum hodds ¢atmuis olurlar.

Siiriism proseslorinin yaranmasina v inkisafina tasir edon asas amillor asagidaki kimi
sistemlogdirilmisdir (sok.5).

Bitki Ortiiyliniin yamaclarda cox zoif inkisafi vo antropogen amillor naticesindo orazido
eroziya proseslorinin inkisafi iiclin olverisli sorait yaranmig vo noticods torpagin iist gatinin
dayaniqlig1 ¢cox zoiflomis, bu sobabdon ds orazids siiriismo proseslori aktivlosmisdir.

Siiriigmaya tasir edon amillar

Buxarlanma Yagmti
Relyefin ] Atmosfer havasimn
rolu Iqlimin Giinag dovriyyasi

tasiri radiasiyast

Torpaq qatinmn
Havanin horarati Kiilaklar
horarati

Sakil 5. Siiriismoya tosir edon amillor

Noatica: Kosmik tosvirlordon istifads etmakls todqiqat orazisindas siiriisma prosesi tadqiq
edilmis, xaritolosdirilmis vo ona tosir edon amillor sistemlosdirilmisdir
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OCOBEHHOCTH NOJYYEHUA TIOPOILIKOBBIX AIFOMUHUEMBIX
CIIVTABOB, JIETUPOBAHHBIX IIEPEXO/IBIMUA METAJIJIAMUA

Mamenos A.T.., Mamenau H.P.2

Asep6aiimxanckuii Texuuueckuii Yuusepcuter?, Asep6aiimxanckuii Tocyaapctensblii Yausepeuter Hedru u
TpOMBIILIEHHOCTH?
Email: ariff-1947@mail.rut, nemo.memmedli@gmail.com?

PE3IOME

N3ydyensl 0cOOEHHOCTH MOBEAEHUS IMOPOIIKOBBIX AJIIOMHUHHMEBBIX CIUIABOB, JIETMPOBAHHBIX
NEPEeXOJHBIMU  METajUlaM{, Ha TIpHUMepe credeHHoro amomuHueBoro mnopomka (CAIT).
Pa3paboTan HOBBIH COCTaB CILIaBa, COCTOSIIHMMA W3 OPOmKOB 5-25%AL 203, 1,5%Cr, 1%Ni u
Al - octanbroe. [Tocie X0I0AHOTO MPECCOBaHMs M MOCeaytomiero cnekanus mpu 650°C stor
CIUIaB IOKAa3bIBACT BBICOKHE IPOYHOCTHBIE CBOWCTBA M B MpOILECCE AKCIUIyaTaluu IpH
temneparype 550°C 95T XapaKTepUCTHKU TOYTH coxpaHstoTcs. JlaHHoe moBeneHue
pa3paboTaHHoro cruiaBa pacuupsier oonacts BHeApenus CAIL u B 9TOM citydae Ol MOXKET
YCIEIIHO 3aMEHUTh THUTAaHA W BBICOKONPOYHBIE CTAald B YCIOBHUSAX OKIUTyaTallUd TIOJ
neiictBueM temreparypsl. Tak, Hanpumep, npegiaraemelii CAIl npu komMHaTHOHN TemnepaType
uMmeeT mpoyHocTe npu  pacTspkeHnn 400-500MIla, a mpu skcmmyaTtaluu K€  BBILIE
temriepatypbl 300°C ero mpoYHOCTh 3HAYHMTENIbHA MPEBOCXOIUT MPOYHOCTh CaMBIX JTYUITUX
CTapeIOLMX AJIOMUHUEBBIX CIUIABOB.

[IpoBeneHHbIe UccIeI0BaHUS TO3BOJIWIN ONPEAEIUTh ONTUMAIBHOE COJEPKaHUE TTEPEXOTHBIX
MeTansioB (Hukenb ¥ xpoM) B HoBoM CAIL UMx konmuectBo B HOBoM CAII coctasnser 1,5%Cr
u 1,0%Ni, UIMEHHO B TaKOM COCTaBE€ CO3/1aeTcsi ycjoBHE oOpa3zoBaHUs TBepIoil (a3pl Tuna
Al3Ni. Bmecte ¢ TeM NpHMeHEHHE IUIACTHYECKOW AeopMaliy TOro CIUiaBa MPHUBOAUT K
3HAYUTEIBHOMY BO3PACTaHHUIO KOMILIEKCa (PU3HKO - MEXAaHUYECKUX CBOMCTB.

KioueBbie cinoBa:  mnepexognsle Metauisl CAIL, amoMHMHHEBBIN CIUIaB, IPOYHOCTD,
KOPPO3MOHHAsI CTOMKOCTD, )KapOIPOYHOCTb, JUCIepCcHas (asa.

BBeaenune: MzBectHo [1,2], 4TO MeXaHWYECKHE CBOWCTBA aJIOMHUHHH 3aBUCAT OT
CTETIEHUYUCTOTHl M PEKUMOB €ro o0pabOTKH, TeMmmepaTypbsl M Apyrux ¢akropos. C
BO3pacTaHWEM CTEHbl YHUCTOTHl TMPOYHOCTb M TBEPAOCTh AJTIOMUHUS yMEHBIIAETCS, a
IUIACTUYHOCTh TNOBbINaeTca. Tak, mo gaHHeM P. T'omo, mMonyns ympyroctu mpu 20°C mns
amroMuHus  yuctoTo  99,25%  cocraBmser  69,65[Tla, a ama  SIEKTPOIMYECKH
padguHHUpOBaHHEero amOMuUHUSA uucToTOM 99,98% - 65,71% ITla. C mnoBbleHHEM
TEMIEPATYPhI MPOYHOCTH ATTIOMUHUS CHU)KAETCS, a INTACTUYHOCTH BO3PACTAET.

B HacTosdmoe Bpems MOpPOLIKOBas METAUIyprusi alIOMHUHHUS U €ro CIUIABOB HUMEET
oTpezieNieHHbIE YCIeXU. JTO 00YCIOBIMBACTCS TEM, YTO B CiIydae NMPUMEHEHHS MOPOLIKOBOM
TEXHOJIOTHH TOSBISAETCS BO3MOXKHOCTh PEryJIMPOBAaHUS XMMHUYECKOIO COCTaBa U CTPYKTypa
QITIOMUHHUEBBIX CIUIABOB B IIMPOKOM JMalra3oHe U B HY)KHOM HallpaBiieHUU. Tak, Hampumep
UCTIONB3YS YJIbTPAIUCIIEPCHBIE TOPOIIKH YHCTOro amoMuHMs, ero okcuaa (Al203), a Taxke
JICHUPYIOIINX JIEMEHTOB MOYKHO CO3aTh HOBBIE CILIaBbl, Ha3piBaeMble CAIL.

OtmeTnMm, 4TO crneueHHbId amoMuHueBblil nopowmok (CAII), nerupoBaHHBIA NEPEXOAHBIMU
metautamu (Ni, Cr), o cpaBHEHUIO ¢ OOBIYHBIMH ATFOMUHHEBBIMH CIUTaBaMU 00J1aziaet 6osee
BBICOKOW NMPOYHOCTHIO B MHTepBaie temmneparyp 300-500°C. B orimume OT 3THX CIUIaBOB
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CAIl npu anurtensHoM Harpose (1o 10.000 yacoB) coxpaHSieT CBOW HMCXOJHBIE CBOMCTBA.
Hamm wccnepoBanus [3, 4] moka3pIBarOT, YTO HPOYHOCTh AJIOMHMHHMEBBIX CIUIABOB IIPH
BBICOKMX TEMIEpaTypax B 3aBHCUMOCTH OT BPEMEHH OueHb HH3Kas, a mnpouHocTh CAII,
JIETUPOBAaHHOI'O IEPEXOJHBIMU MeTaljlaMM He u3MeHsercs npu temneparype 500°C naxe
nocie paborel B Teuenue 1000 wyacoB. Cnedennsiii amoMuHHeBbl mopomok (CAII),
JIETUPOBAHHBIM XPOMOM U HUKEJIOM, I10Ka3al BBICOKYI0 KOPPO3HOHHYIO CTOMKOCTh B BOJE IPU
300°C. BmecTte ¢ TeM HCHBITAaHHE 3TOTO CIUIaBa IOKa3aJl0 €ro CIOCOOHOCTh Ha BBICOKYIO
AKapOCTOMKOCTh U TEIIONPOBOAHOCTb.

Ot noiydeHHbIE APPEKTHl MOXKHO OOBSICHUTH ciemytommMu npuunHamu. CAIl mo
CPaBHEHMIO C aJTIOMHHUEM, IIPOLIEAIINM ONEepalty JUThsl 1 00pabOTKH AaBIEHUEM, KOTOPbII
UMEET KPYITHBbIE KPUCTAJUIbI, COCTOMT M3 OYCHb MEJIBKUX YacTHIl, T.C.IIOPOMHHOK. TOHKOCTh
YacTHUI] TOPOIIKOBOTO CIIJlaBa B Mpolecce paboThl MPENATCTBYET KPHUCTAIIIMYECKOMY
CKOJIbXKCHHUI0O M TakUM 00pa3oM, TMOBBIIIACTCS MEXaHWYecKass MNPOYHOCTh MaTepuaa.
HcnbiTanus, npoBeaeHHbIE TpU KoMHAaTHON TemnepatypeCAIl, nernpoBaHHbIi nepexoIHbIMU
MeTaJlJIaMH TI0Ka3aiu, 4yTo OH mociie HarpeBa 600°C He TepseT cBOIO NMpoyHOCTh. Jlaxke mpu
temneparype 1000°C yacTuibl MOPOIIKOBOIO CIJIaBa COXPAHSIOT CBOM (POpPMBI, eciu He
MIOJIBEPTAIOTCS MEXaHUYECKUM BO3/ICHCTBHEM.

MeToaunka npoBeieHHsI IKCIepUMeHTOB: bbuta npurotoBineHa cMech u3 nopomkos Al, Cr u
Ni, a Takxe Al2O3 B cneayroiiemM COOTHOLIEHUH KOMIOHEHTOB, Mac.%: MOpoIIoK Xxpoma —1,5;
nopoinok Hukena - 1,0, mopomok okcuna amromunus (Al2O3z) - 5-15, mopoIok amoMUHAS -
ocraibHOe. B cMmech B kauecTBe TexHOJOrmyeckoi cmasku ao6osisiu 0,5 mac.,% creapata
JUTHS, CMEIIMBaHUE MOPOIIKOB OCYHIECTBIISJIM B Y - OOpa3HOM BMECTENIE B CyXOM BHJE B
teyeHue 40 MuHyT, npeccoBaHue umwMHApUYeckux (Dxh= 50x60MM) M mpu3MaTHYECKUX
(10x10x55MM) 00pa3ioB mpoBoauiu Ha ruapaBiarndeckom mpecce HPM-100 mox naBnenunem
300 MIla a cranpHO# npecc-hopme. [TomydeHHble 00pa3libl ClieKalu B CHEHAIbHON MeYH B
Bakyyme 102 tom mpm Temmeparype 650°C B Tewenme 1,0uaca. ITOpHCTOCTH CIIEYEeHHBIX
00pa3loB M3ydalu THAPABINYECKMM METOJOM, Ha o0pa3liax oHa Kosebaiach B mpezenax 8-
12%. 3areM mpoOBOAMIN 3KCTPY3UH 00pa3loB oT auameTrpa S0MM Ha nuaMmerp 25MM yepes
HKCTPYJep MPU KOMHATHOM TemmepaType. 3akajaky oOpas3IoB IPOBOAWIN B CpeJie IIIMLIEPHUHA C
temriepatypbl  500°C. 3akanmeHHble 00pasibl MPOILUIA €CTECTBEHHOE U HMCKYCCTBEHHOE
crapenue B Teuenue 120 yacos (5 cyTok).

@®a30BBIi COCTaB MOPOIIKOBBIX CIUIABOB  ANIIOMUHMS TOJ€ JKCTPY3UH, 3aKaJIKH U
€CTECTBEHHOI'O CcTapeHus omnpenensuin Ha anmapare JPOH-3, a MHKpoCTpyKTypbl

HCCIIEIOBANIM Ha AJIEKTPOHHOM MHKpockorne POM — 200 u onTuueckoM MUKpPOCKONE HEO(OT-
21.

IIpoyHOCTH CBOICTBA MOPOLIKOBOIO AJJIOMHMHUEBOro cimiaBa: Ha n3MeHeHHe MPOYHOCTH,
(GU3NIECKUX M TEXHOJIOTHYECKHX CBOWCTB, a TaKKe€ KOPPO3HMOHHOW CTOWKOCTH MOPOIIKOBBIX
QIIOMUHUEBBIX CIIJIABOB JOCTUTAETCS Pa3HBIMU IMyTSIMH: HAKIIEIOM, TepMUUYECKONH 00paboTKOM
(3akasika, CTapeHHE), 3aKATKOW M3 KHUJKOTO COCTOSHUS, TEPMOMEXAHNIECKOW 00pabOTKOM, a
TakKe yIpovyHeHrueM (pazaMu He pacTBOpaMH OKCHAAMHU alFOMUHUS, TPYTUMH PaCTBOPUMBIMU
¢dazaMu U co3laHuEM KOMIO3UIIMOHHBIX MaTepUAIOB C MAaTPUIIEH HA OCHOBE aTIOMUHHUSI.

Tak, HanpuMep Ha MOBEPXHOCTH OOBIKHOBEHHBIX CIUIABOB AJIFOMUHUS IPH HAarpeBe B Cpele
MapoB BOJBI MPHOIU3UTENbHO TIpu Temneparype 250°C oOpa3yeTcss Oemnblil 3alUTHBIN CIIOH,
OHAaKO TMpH Ooyiee BBICOKMX TeMIIepaTypaXx  BOJSHOM Hap oO0nagaeT peakIMOHHON
CIIOCOOHOCTBIO, 00pa3ysl OKCHJ allOMUHHSA U BOJOPOJ B HEKOTOPbIX ciaydasx. CrieueHHBbIH
amomuaneBbil opomok (CAIT), neruposannbiii Cr u Ni mpu Temneparypa 500°C mpoTus
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BOJSHOIO Iapa OTJIMYAECTCS JOCTATOYHO BBICOKOM CTOMKOCTBIO. Tak Hampumep mpu
ucnosn3oanun 1o6aBku B CAIT 1% Ni mpenoTepainaer ObicTpee pa3iioKeHueMarepraa mpH
temneparype 300°C.

Crenyer OTMEUUTh, YTO CIIEUEHHBIN aTOMHHHMEBBIM MOPOIIOK, JETUPYEMBIM NEpPEeXOIHBIMU
metauiamu  (Cr, Ni), o0nagaTh HEOOBIKHOBCHHBIMHU CBOWCTBaMH. Pe3ynbTaThl HAIIUX
UCCJIEIOBAaHUM TOKA3bIBAIOT, YTO IOCJIE IKCTPY3UHU M TEPMUUYECKON 0OpabOTKHM MPOYHOCTH
3TOro cIuvlaBa Npu KOMHaTHOW Temneparype cocrasiser 400 — 500 MIla, a B mpouecce
sKcIuTyatanuu Baie temneparypbl 300°C ero mpo4HOCTh 3HAUUTENIBHO BBIIIE MPOYHOCTH
COCTapeHHBIX CaMbIX JYYIINX aJIOMHHHEBBIX CIUIaBOB. Pa3paboTaHHBI HAMU MaTepHall Jake
npu Temneparype 500°C coxpaHseT BBICOKME 3HAUEHHUS TMPOYHOCTH U  OOnajaer
HCKJIIOUNTENIBHO BBICOKOM TEMIOBOM MPOYHOCTHIO.

HeoOxoaumo eni€¢ oTMEeTUTh, YTO YIIPOUHEHUE MATPHUIIBI CIICUEHHOTO aJIOMUHUEBOTO CIIJIaBa,
JIETUPOBAHHOI'O MEPEXOJHBIMU METAJUIaMM, JIOCTUTaeTCsl C IIOMOINBIO OKCHAA CaMOro
ATIOMHUHUS, 9TOT OKCH Hapsy TYTrOIUIABKOCTHIO, TAK)Ke CTAOUJICH MPU PA3IUYHBIX TETIIOBBIX
BO3JICUCTBUSX [5, 6].

B Ttabmuue 1 mnpencraBieHbl — MeXaHHMYECKHE CBOMCTBA, a Ha pPHUC 1,MUKPOCTPYKTypa
pa3paboTaHHOTrO TOPOIIKOBOIO aTOMHHUEBOrociiiaBa ¢ okcuaoMAl2O3 U JerupoBaHHOTO
nepexoaubivu Metautamu (Cr, Ni).

Taoauna 1. Mexanudeckue cBoiictBa CAll, ternpoBaHHOTO NMEPEXOIHBIMU METAJLJIAMH.

MexaHn4ecKHne CBOCTBa
Cocras CAI HB, MIla oo MITa | 5%
Cr —1,5%; Ni — 1,0%; A203 — 15%Al — octansHOE 2000 450 2,5

B tabnune 2 npencrasnens! 3HaueHust TBEpAOCTH CAIl B 3aBUCUMOCTH OT KOJIMUECTBA HUKES
B HEM.

Ta6muna 2. Teepmocte CAII mocne 3akanku c¢ temmepaTypsl 500°C M ecTeCTBEHHOTO
CTapeHusi 5 CYyTOK B 3aBUCUMOCTb OT KOJIMYECTBO HUKEIIS

KonuectBo Hukens, mac. % Teepnocts HB, Mlla
0 4500
0,5 1800
1,0 2000
15 2200
2,0 2300

[ToydeHHble pe3yabTaThl MOATBEPHKIAIOT ONTUMAIBHOE KOJIMYECTBO HHUKENS B MOPOIIKOBOM
crutaBe 1+2%. YBenu4eHHe TBEPIOCTH CILIaBa C IMOBBIMICHUEM KOJWYSCTBA HUKEIS B CIUIABE
00BsICHIETCS BIMsHUEM BKItoueHui (a3 Tuna AlsNi [7,8].

Ha cnenyromem stane tepmudeckas oopadotka CAIl mpoBeneHa npu pexumax: 3akainka-430
— 450°C; ectecTBeHHBIE cTapeHHe-3 — 5 yacoB; 3akanka-480 — 500°C, crapenue-5 — 9 4acos;
npu Temrieparype 110 — 120°C; 3akanka-480 — 500°C, crapenue 3 — 5 4acoB Ipu TemIiepaType
150 — 160°C. DOTtu pexxumbl BBIOpaHBI Ha OCHOBE paHEE IOJIYYCHHBIX BBIBOJIOB H
HIDKECIeNyIomux TnojokeHuil. [lepBplid 3Tam HarpeBa 3aKajlKd BbIOpaH TakK, YTOOBI
pacTBOpsUTHCh HepaBHOBeCHBbIe (a3pl Oe3 orutaBiieHHs. Bo BTOpOM »dTame MPOUCXOAUT
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nojy4deHue Oosiee roMoreHHoON CTpykTypbl. Ha puc. 2 mpencrasnena mukpoctpykrypa CAIL
MoCJIe oneparuu TepMudeckuii oopadortku [9, 10].

<
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Puc.1. Muxpocrpykrypa CAIL
a — HeCTIeUeHHBIN cIIaB; 0- 1 — cieueHHbIN crutaB x750. Temneparypa cnekanus, °C:
0 —650°C; B—670°C; r — 680°C; n— 700°C

OpmHako i1 yMEHBIICHUS! IIUTEILHOCTH Tpolecca Tepmudeckoit oopadotku CAIl crnenyer
WCKJIIOYEHHE IIEPBOr0 dTana 3aKajJKW M CTapeHHs./[jas 3Toro B 3aBUCMMOCTH OT BpPEMEHH
OKUJAHUS TOCTPOMJIM KHHETUYECKHME KPHUBBIE HW3MEHEHHUS TBEPIOCTH IPH Pa3IUYHbIX
TeMIIepaTypax UCKYCCTBEHHOTro cTapeHus (puc.3).

Kax moxa3pIBatoT pe3ynbTaThl SKCHEPHMEHTa BO3MOXKHA 3aMEHa JBYXCTAJUNWHOTO CTapeHUS
OJIHOCTAIUIHBIM, 9Ta KaK 110 BpEMEHM, TaK U I10 TPYAOEMKOCTH IPOLECCA 1a€T 3HAYUTEIbHBIN
BoiMrpeill. [Ipm 3TOM Temmeparypa HarpeBa W BpeMsl BBIIEPKKM IPH  CTapeHHUH
COOTBETCTBYIOT paHee pPEeKOMEHIOBaHHbIM pexumam (155°C, 3,5 wac). Opnako s
MOJIHOLIEHHOTO 3aKJIFOYEHHs], 11eJ1ecCO00pPa3HOCTH HCIOJIb30BAHUS OJHOCTAIMHHOTO CTpaHHs
HE00X0/IMO ONPEAETATh U IPYrHe CBOWCTBA KOMITO3UIIMOHHOTO CIIIaBa.

B tabnuue 3 npencrasneno BiausiHUe coneprxkanus Hukens B CAIl u BpeMeHU BBIIEPKKH Ha
BTOPOW CTaJMM CTapeHHss Ha TBEpAOCTb 0Opa3uoB. B Tabnuue 4 mnpuBeneHbl aHHBIE
M3MeHeHus TBeprocTu oopasuoB u3 CAII mocne ctapeHus: U 3KCTPy3UH.

Kak BugHo m3 tabmmma 3 tBepmocts CAIL comepxkamero 1,0% Ni moutn He ycTymaer
tBepaoctu CAIl, comepxkamero 1,5 u 2,0% Ni maxe mocie TepMHUYSCKHIT 0OpabOTKH.
[TosTOMY 3TH CBeieHUs MOATBEPKAAIOT MpaBmiIbHOCTE BeITOpa CAIL, comepxkamero 1,0% Ni.
Ha puc 3 mpencraBieno msmenenue tBepioctu CAIl B 3aBUCHMOCTH OT TeMIEpaTypbl
HCKYCCTBEHHOI'O CTapeHus, U3 KOTOPOro BUIHO, YTO NPU BpEeMEHU Bblaep:kaHHeN 10 yacos ¢
YBEJIMYEHUEM TeMIIepaTyphl CTapeHUs TBEPAOCTh 00pa3lloB HECKOJIOKO MajaeT, Torja Kak npu
MaJIOM BPEMEHM BBIIEPKKH, T.€. IpU T<104acoB TBEpAOCTh NMOHAYAILY IOBBIIIAETCS, & 3aTEM
HECKOJBKO TMajaaeT. ITO OOBSACHSETCS CHWKEHHEM HamnpsokeHHoro cocrosinus CAITl,
CO3/1aBa€MOI'0 B PE3yJIbTaTe TUCIEPCUOHHOTO TBEPACHUS.
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Puc. 2. Muxkpoctpykrypa CAII nocie Tepmuyeckoit 00paboTku
a — 3akanka+tcrapenue (x5000); 6 — uznom (x5000); B — 3akanka+crapeHue

Tadauuma 3. Tsepmocts CAIl mpu pa3snmuyHOMCOICPKAHMHM HUKENISI BO BTOPOMCTAIMI
crapenusi, Mma

Bpems Boinepxkan CAIT Bo Bropoit craguun | Conepkanne Hukens B CAIl, mac. %
CTapeHus, 9ac 0 0,5 1,0 15 2,0
2 1200 | 1360 1520 1630 1700
5 1350 | 1520 1610 1710 1720
8 1440 | 1780 1750 1800 1810
12 1560 | 1800 1790 1820 1800

Teneps paccMOTpUM Kak BIUSIET BpeMsl cTapeHHs Ha TBepaocTh oOpasuoB u3z CAIl (puc. 4).
Jns obpasuoB cocrtapeHHbIX npu Huskoi temmeparype (115°C) yBenuueHue BpeMeHU
CTapeHusl MPUBOJUT K TMOBBIIEHUIO TBEpAOCTH. (OJHAKO MpU BBICOKMX TeMIeEparypax
CTapeHusi C YBEJIWYEHUEMBpPEMEHHM BblAEpKKH TBepAaoctb CAIl pe3ko monmaer, 4TO
OOBSICHSIETCSl CHIDKEHUEM HANpPSHDKEHHOCTH O0pa3lloB M yBEIIMUEHHUEM Pa3MEPOB JHCTIEPCHBIX
BKitoueHuit [11, 12].

B Tabmune 5 npuBenensl naHHble npouHoctH M TBeppoctu CAIl mocne skcTpy3uu u
TEpMUYECKOI 00paboTKH (3aKajKa + cTapeHue).

B Tabnmuue 6 mpuBeneHO TMOJOKHUTEIBHOE BIUSHHUE BKIIOUYCHHH BTEKTUYECKOW (pa3bl THma
AlsNi nHa xapocroiikocth CAIl. W3 Ttabmumpl BuaHO, 4To 1o cpaBHeHuio ¢ CAIL, He
conepxkeMmNi, CAII, conepxamuii Ni, obmamaii 60ee BBICOKOM jKapOCTONKOCTBIO, TO €CTh C
MOBBIIIEHUEM TEMIEPATYPbI UCIIBITAHUSI CHUKEHUE TBEPAOCTU CTAHOBUTCS MaJI0 3aMETHBIM.
DTH JaHHBIE CBHJETEIBCTBYIOT O TOM, 4YTo mperaraembii CAIl, nerupoBaHHBII
NEPEeXOIHBIMIMETAJUIAMA ~ MOTYT  TOKa3bIBaTh  XapaKTePUCTHKU  Oojee  IIUTENbHOMI
YKapOIPOYHOCTH.
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Puc. 4. 3aBucumocts TBepocTi CAIl oT BpeMeHU BBIACPKKH MPU CTAPECHUU

Tadauua 4. Biustaue pexxuma craperus Ha TBepaocts CAIl

Bpemst Temnepatypa Bpems Boizepxku | 1Bepaocts CAII

BBIIEPKKU TIpH, | CTapeHWss BTOpOM | BTOpod  cragud, | Ilocme crapenus | Ilocie skcTpy3un
20°C, yac. craguu, °C yac (HB) (HV)

1 2 3 4 5

0,25 — — 80 103

1 — — 114 115

24 — — 139 127

120 — — 150 131

1 100 1 155 139

1 100 20 187 184
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24 100 1 164 155
24 100 3 172 164
120 100 1 154 151
120 100 3 175 156
1 150 1 175 152
1 150 3 178 162
24 150 1 181 162
24 150 3 187 163
120 150 1 181 164
2 175 1 180 -
2 175 3 153 -
20 175 1 174 -
2 200 1 138 -
2 200 3 121 -
20 200 1 136 -

Tadauue 5. Cpenanuie 3HaueHUsT MexaHu4eckux cBocTB CAIl

Cocrostaue HV os, MIla | 8,%
[ocne skerpysun npu 460°C 1 TepMudeckoil 00paboOTKH (3aKaika

npu 520°C u crapenwne npul30°C — Suacos + 150°C — 4uaca) 155 480 3
Ta6auna 6. [{murensHast TBepaocts CAIT 6e3 Ni u cNi, Mna
K 210 280
OMIIO3ULIUA H Bl H Bl
CAII (CrL,5, Ni 1,0) 380 250
CAII (6e3 Ni) 260 100

BoiBoabl: 1. PazpaGoran HOBbIM mopomkoBoil matepuan, no tuny CAIl, conepxamuii. B
mmxte nopomka 5 — 25% Al:Os3, 1,5%Cr, 1%Ni u Al — ocransHoe. JlaHHBIH MaTepHai
o0ajaeT BBICOKUMH MPOYHOCTHBIMHM U 3KCITyaTallMOHHBIMH CBOMCTBaMU IOCI]IE CIIEKaHUS,
IKCTPY3UU U TepMuueckoil oOpaboTKu (3akanka+crapeHue). JlaHHbIA MaTepuall B Ipolecce
skcrryaranuy npu 550°C modTu COXpaHAT OCHOBHBIE CBOMCTBA.

2. Ilpm xomMHaTHOM TemmepaType NPOYHOCTh NPHU PACTPEXKEHUH pa3pabOTaHHOTO
nopomikoBoro CAII cocraBmsier 400 — 500MIla, mpu Beime Ttemmepatypbl 300°C  ero
IIPOYHOCTh 3HAYUTENIbHA MIPEBBIIAET IPOYHOCTH CAMMX JIYUIIUX COCTAPEHHBIX AITFOMHUHHMEBBIX
CILJIaBOB.

Jlureparypa

1. Enarun B.U. JlerupoBanue ae@opMUpyeMbIX aTIOMUHUEBBIX CIUIABOB NEPEXOIHBIMU
Metamuiamu. — M.: Metamnyprus, 1995, 247 c.

2. ®enopo B.M. JlernpoBaHne alfOMUHUEBBIX CILIABOB MEPEXOIHBIMI METAIIAMH TIPH
BBICOKHX CKOPOCTSIX KpPUCTAUTM3alMu. MeTamioBeieHHe M TEXHOJOTHUS JIETKUX
crmaBos, 2010, ¢.85 — 93.

3. Mommadli N.R. Cr vo Ni kecid metallar1 ilo legirlonmis aliiminium orintilarinin
plastiki deformasiyasinin xiisusiyyatlori, AzTU, EImi asarlor, Ne3, 2017, 5s.

4. Mommodli N.R. Inkisaf etmis sotho malik hissaciklorli nanokristallik aliiminium
ovuntusunun yeni alinma tsulunun islonmasi, AzTU, EImi asarlor, Nel, 2019,6s.

88 | THE CAUCASUS
| ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN




ISSN: 2298-0946, E-ISSN: 1987-6114
AUGUST VOLUME 44 ISSUE 05

10.

11.

12.

Hobarkun B.M., Enarun B.M. ['panynmupyembie aqlOMHUHHEBBIE CIUIaBbl. —
M.:Metamnyprus, 1991, 240c.

@®enopoB B.M., JlebeneBa T.W. I'panynupyemble U MOPOIIKOBBIC ATIOMHHUEBBIC
cruaBel 3a pyoesxom. M.: BUJIC, 2014, 34c.

Griger, V.Stefanlay. E. Kovacs-Gsetenyi, and T.Turmezey. Formation and
transformation of binary intermetallic phases in high purity Al-Fe alloys. Proc. Int.
Workshop. Effect of iron and silicon in aluminium and its alloys. Balatonfured, Hun-
gary. Edited by I. Kovacs. Trans. Tech. Publications. Key Engineering materials Vols.
44 and 45. 2010. pp.17-30.

Chandrasekaran, Y.P. Lin, R. Vinsent and G. Staniek. The structure and stability of
some Intermetallic phases in rapidly solidified Al-Fe. Scripta Metallurgica Vol.22,
pp.797-802, Ne6, June 2018.

Carrand M., Gremaud M., Flerantoni M. Determination of the structure of Intercellular
precipitates in rapidly solidified Al-Fe alloys by comparison with Al-Fe-Si alloys. -
Scripta Metallurgica et materialia, VVol.25, 2019. pp. 925-930.

3apeuntok O.C., I'epman H.B., flncon T.M., Peixane P.M., MypaBbeBa A.A.
HGKOTOpI)IG AuarpaMMbl COCTOSAHUSA aJIlOMUHHA C NCPEXOJHBIMH, PCAKO3CMCEIIBHBIMU
MCTalllaMH KW KPCMHHCM. (OF10):)8(E PAaBHOBCCHUA B MCTAJUIMYCCKHUX CIlJIaBaX, M.:
Mertamryprus, 2011, ¢.69-73.

Ntun B.H., CaBunkuit A.Il. u ap. UccienoBanue criekaHus MOPOIIKOBOIO CILJIaBa —
Meab — amroMuunii. — 3. BY308, 2015, Ne2, «®usukay, c¢. 139 — 145,

Haiibeponenko 10.C., Utun B.H., CaBunxuit K.B. Dx30Tepmuueckue 3pdextsr npu
CIIEKaHUHU CMECH IMOPOIIKOB HUKeNa U anmoMuHus (coobmenus 1)/ U3B. Bysos, 2018,
Nel0, «dpuzukay, c. 17-35.

THE CAUCASUS 89 [
ECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS |




& ISSN: 2298-0946, E-ISSN: 1987-6114
- _________________________________________________________________________
TECONOMIC AND SOCIAL ANALYSIS JOURNAL OF SOUTHERN CAUCASUS AUGUST VOLUME 44 ISSUE 05

BENZINLORIN VO DiZEL YANACALARININ MUQAYISOLI TOHLILI

Oliyeva Giilsiim

Azarbaycan Dovlat Neft vo Sonaye Universiteti, Baki, Azorbaycan
Email: aliyevaa.gulsum@gmail.com

ABSTRACT

Oil and oil products are widely used in industry, enterprises, transport and other fields. The
main task of the oil refining industry is to improve the quality of oil products, efficient
organization of their use and expansion of these reserves. Gasoline and diesel fuels are
obtained from the oil fraction and are a major component of petroleum products.

Pollution of the environment occurs during the combustion of gasoline, diesel fuel, in short, all
liquid and solid fuels.

In general, the implementation of metrological support for certification tests of gasoline and
diesel fuels is an important condition for improving their quality and protecting the
environment. Certification tests are used to provide metrological support for gasoline and
diesel fuels. Certification tests are performed by specialists in the laboratory in accordance
with the requirements of 1SO, GOST, ASTM and other international and national standards.
Methods for assessing the quality of gasoline and diesel fuels are constantly changing and
being replaced by more accurate methods. The measuring instruments used in the refining and
testing of oil and oil products in industry, enterprises and other fields are constantly being
replaced and improved, which in turn creates the basis for improving quality and increasing
competitiveness.

Keywords: Oil, gasoline and diesel fuels, oil content, main indicators of oil, certification tests.

XULASO

Sonayeds, miiassisalords, nagliyyatda vo digar sahalords neft vo neft mohsullarindan genis
istifado edilir. Neft emali sonayesinin osas mosalosi neft mohsullarinin keyfiyyatinin
yaxsilagdirilmasi, onlardan istifadonin somorali toskil edilmasi va bu ehtiyatlarin
geniglondirilmasindan ibaratdir. Benzin va dizel yanacaqlari neftin fraksiyasindan alinir vo neft
mohsullarinin asas torkib hissasini toskil edir.

Benzin, dizel yanacaqlari, bir sozlo biitiin maye vo bork yanacaqlarin yanmasi zamani otraf
miihitin ¢irklonmasi bas verir.

Umumiyyotlo, benzin vo dizel yanacaglarmin sertifikatlasdirma sinaqlarinda metroloji
tominatinin hoyata kegirilmasi onlarin keyfiyatinin yiiksoldilmasi vo atraf miithitin qorunmasi
ticlin vacib sortdir. Benzin va dizel yanacaqlarinin metroloji tominatin1 hayata kegirmok {iglin
sertifikatlagdirma simagqlarindan istifado edilir. Sertifikatlasdirma simaqlart miitaxassislor
torofindon laboratoriya soraitindo  ISO, T'OCT, ASTM vo digor beynalxalq vo milli
standartlarin toloblorino uygun olaraq aparilir. Benzin vo dizel yanacaqlarmin keyfiyyatinin
giymatlondirilmasi tiglin metodlar miitomadi olaraq doyisdirilir vo daha dogiq metodlarla avoz
edilir. Sonayedo, miiossisalordo vo digar saholordo neft vo neft mohsullarinin emali vo
smaglarin kegirilmasi zamani istifado edilon 6lgmo vasitalori, yoni avadanliglar miitomadi
olaraq daha doaqiglari ilo avoz edilir vo tokmillasdirilir vo bu 6z ndvbasinds keyfiyyatin
yaxsilagdirilmasi, rogabat giiciiniin daha da yiiksaldilmasi tigiin asas yaradir.
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Acgar sozlar: Neft, benzin vo dizel yanacaqlari, neftin torkibi, neftin asas gostaricilari,
sertifikatlagdirma sinaqlari.

Giris: Neft sonayesinin asasini togkil edon benzin vo dizel yanacaqlar1 giiniimiizdo on ¢ox
istismara moruz qalan sorvotlordondir. Neft vo neft mohsullarinin genis istismar sahosi onlara
olan toloblori vo ehtiyaci da giinii-giindon artirir. Neft vo neft mohsullarina olan artan tolob
onlarin daha keyfiyyotli vo daha somorali istifadosi {igiin miioyyon standartlarin islonib
hazirlanmasina zorurot yaradir. Neft vo neft mohsullarinin keyfiyystino qoyulan toloblorin
optimallagdirilmas:  xiisusi  ohomiyyat kosb edir. Keyfiyyoto qoyulan tolablorin
optimallasdirilmas1  dedikdo, neft vo neft mohsullarinin keyfiyystino  toloblorin
qiymatlondirilmasi vo elmi osaslandirilmasi; neft vo neft mohsullarinin istismar xassolorinin
optimal soviyyasinin agkar edilmosi vo texniki-iqtisadi cohatdon osaslandirilmasi; neft vo neft
mohsullart vo onlarin  sertifikasiya sinaqlar1 iizro standartlarin vo texniki sortlorin
tokmillosdirilmasi problemlori nozards tutulur.

Azorbaycan nefti biitiin diinyada torkibino vo xassolorino gors taninir, lakin Azorbaycan xarici
bazara xam neft

ixrac edir. Olkomiz 6z neft emali miiossisolorini daha da tokmillosdirse vo mévcud
texnologiyalar1 yenilori ilo ovoz etso diinya bazarina yalniz xam nefti deyil, homg¢inin neft
emal1 mohsullarini da ixrac eda bilor.

Neft emali mohsullarinin igorisine dizel yanacaqlari, texniki mayelor, siirtkii yaglari, benzin,
mazut, halledicilor va s. kimi qiymotli mohsullar daxildir. Neft mohsullarinin keyfiyyati onun
kimyavi torkibindoen vo emal iisulundan asili olaraq formalasir. Neft mohsullarinin osas
keyfiyyot gostoricilorino fraksiya torkibi, konar qarisiglarin, kiikiirdiin, gotranli maddolorin
miqdart, tursu odadi vo s. gostaricilor daxildir.

Neftin fraksiyasindan bir sira istismar xarakterli vo glinlimiiziin asas hissasini shato edon
ohomiyyatli mohsullar alinir. Neftin fraksiya mohsullarinin asas hissasini yanacaqglar, hamginin
aviasiya yanacaglari, avtomobil yanacaqlari-benzin vo dizel yanacagqlari toskil edir. Yanacaqlar
osason naqliyyatda, bundan slave qazanxanalarda, istilik sistemlorinds, masin vo aqreqatlarda
va s. sahalarda totbiq olunur.

Sertifikasiya sinaqlarmin osas moqsadi mohsulun keyfiyyat gostaricilorinin faktiki qiymaotlori
haqqinda dogru vo obyektiv informasiyanin oldo edilmasi vo onlara uygunluq sertifikati
verilmosi liglin gorarlarin qobul edilmasi vo homin sertifikatlarin normativ-texniki sonadlorin
toloblorine uygunlugunu yoxlamagdan ibarotdir.

Benzin vo dizel yanacaqlar1 bir sira xiisusiyyatlorina goro qruplasdirilir. Hal hazirda
yanacagqlarin istismar xassolori dovlot standartlarina uygun olaraq yiiksok soviyyads nozordon
kegirilib qiymatlondirilir.

Yanacaq: Yanacag - ododi  giymotco  1Kkgyanacagin  tam yanmasina  Sorf
edilon istilik miqdarina deyilir. 1 kq yanacagin tam

yanmasina sarf edilon istilik migdar1 yanacagin néviindon va kiitlasindon asili olur. Bu zaman
sorf edilon istilik

miqdar1 asagida verilmis diisturla hesablanir:

Q=gm 1)

Burada g — verilmis yanacagin x{isusi yanma istiliyi , Q - yanacagin tam yanmasina sorf edilon
istilik enerjisi, m — iso yanacagin kiitlosidir. "Yanacagm Xiisusi Yanma Istiliyi" hor bir
yanacaga goro miivafiq olaraq tacriibalorlo toyin edilmigdir. Amma buna baxmayaraq bir ¢ox
monbalards bununla bagli bazi forgliliklor ortaya ¢ixmisdir. Buna gors do bazi yanacaqglarin
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"Xiisusi Yanma Istiliyi" doqiq olaraq miiayyan edilmayib. Sadaco olaraq tocriibo kitablarinda
yanacaqlarm "Xiisusi Yanma Istiliyi" dogiq naticoys on yaxin qiymot olaraq gotiiriilmiisdiir
[4].

Yanacagin yanmasi omaliyyati qisa miiddst davam edon, xaricdan istilik enerjisi vasitasilo
maddoanin molekullarina vo atomlarina pargalanmasi prosesidir. Yanacaqlara hom tobioatdo,
hom do insan organizminds rast galinir. Forgi ondan ibarstdir Ki, insan organizmindoki
yanacaq organizma daxil olan karbohidratlar v ya ziilallardan ibaratdir [4].

Yanacaqlarin tosnifatlasdirilmasi: Tobiotdo yanacaq genis yayilmisdir, onu asagidaki kimi
siralamaq olar:
e Tobii qaz;
Neft;
Yanar sist;
Das komiir;
Qonur kémiir;
Quru agac odunu;
o Torf [4].
Yanacaglar aqreqat halina gora asagidaki kimi qruplasdirilir:
e Qaz yanacaglar;
e Maye yanacaqglar;
e Bork yanacaglar [4].
Qaz yanacagqlarina asagidakilari aid etmok olar:
Metan, bataqliq qazi, tobii qaz, madon qazi, kerogen qazi, bioqaz;
Hidrogen;
Butan;
Propan;
Bork yanacagin qazlagdirilmasindan alinan mohsullar;
e Smxilmis tobii gaz va s. [4].
Maye yanacaqlara asagidakilar aid edilir:
e Maye roket yanacagy;

o Efirlor;
e Spirtler;
e Yaglar;

e Neft yanacaqlari- kerosin, benzin, dizel yanacagi, mazut, soba yanacagi [4].
Bork yanacaglara iso asagidakilar aid edilir:
e Yanar sist;
Torf,
Sapropel;
Quru agac;
Das komiir;
Bork roket yanacagi;
e Bitumlu qum [4].
Benzinlor avtomobil benzinlari, toyyarslor ticiin istifado edilon benzinlor kimi qruplasdirila
bilor. Avtomobil benzinlorino A-72, A-76, Ai-93, Ai-95, Ai-98 markalarini gostarmak olar.
Avtomobil benzinlarinin markalarinin garsisinda yazilmis “A” horfi isarasi onun avtomobil
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benzini oldugunu gostarir. Benzinlor yay va qis faslina gora forgli tarkibds istehsal oluna bilir

[1].

Toyyars tigiin istehsal edilon benzinlorin markalar1 “B” harfi isarasi ilo segilir. Toayyara benzini
markalarina B-85/130, B-100/130, B-70, B-91/115 misal gostarmak olar [1].

Yanacaqlarin analizi:
Dizel yanacagmin faydalari:

v

v

v
v

<<

Dizel yanacaqlari ils isloyon miiharriklor daha yiiksok yanma temperaturu vo daha ¢ox
geniglonmo omsali sayasinds daha az yanacaq yandirir;

Yiiksok nomli miihitloro yiiksok etibarliliq vo asan uygunlagma tomin edon yiiksok
gorginlikli qigilcim alovlanma sistemina malik deyil;

Sabit yiiksok giic tomin edir;

Dizel miiharrikinin istismar miiddati, komponentlorin giiciiniin artmasi sobobindan
benzinli mitharrikdon toxminan iki dofo ¢coxdur;

Dizel yanacagi bir ¢ox cohotdon benzindon daha tohliikesiz hesab olunur. Dizel
miiharriklarinda silindr temperaturu benzino nisboton daha yiiksokdir, bu da daha az
partlayici yanacaq istifadoasina imkan verir;

Soyutma vs istifado zamani daha az istilik itkisi tomin edir;

Dizel miiharriklori yalniz komponentlorin giicii ilo mohdudlasan ¢ox yiiksok yiiklora vo
tozyiglora davam edo bilor. Digor torofdon benzin miiharriklori yiiksok tozyiglords
qagilmaz sakildo partlayir [5].

Dizel yanacaginin monfi xiisusiyyatlori:

v
v

v

v

Orta dizel miiharriklori on pis giic-¢oki nisbatins sahibdir;

Dizel yanacagi sixilma zamani vurulur. Bu sobabdon kifayst gadar oksigen olmayana
godor yanacaq tamamilo yandira bilmoaz. Bu, biitiin yanacaq migdarini yandirmaq ii¢iin
Kifayot godor oksigen olmadigi toqdirdo yanacagin natamam yanmasina vo qara tiistii
meydana golmasina sabab ola bilar;

Dizel miiharrikinin firlanma siiroti eyni 6l¢iilii benzin miiharrikindon daha azdir. Dizel
Vo hava qarisi81 benzin vo hava garisigindan daha yavas yanir;

Sos-kiiy: Tiqqiltt dizel yanma prosesi ilo ¢ox olagolidir. Yanma kamerasina
vuruldugdan sonra dizel yanacaginin kaskin alovlanmasi su ¢akicina gatirib ¢ixarir;
Dizel miiharrikin islomoesi {iglin tolob olunan yiiksok sixilma qiivvasi Vo tarkib
hissalarinin daha ¢ox kiitlasi sayasinds dizel miiharrikin igo salinmasi daha ¢atindir;
Dizel yanacag1 asag1 temperaturda parlayir [5].

Miiharrik yanacagi kimi benzinin faydalar::

v
v
v

v

Benzin yiiksok enerji sixligia (enerji kiitlo nisbstino) malikdir. Basqa sozla, miiayyan
miqdarda yanacagla ¢ox faydali is edilo bilor. Bu baximdan az basqa yanacaq benzino
ragib ola bilar, bu sababdon bu giins godor genis yayilmisdir;

Benzin miiharriklori hacmi va ¢okisi baximindan giicliidiir;

Keyfiyyatli benzin miiharriklori giiclii vo etibarlidir. Onlara yaxs1 baxsaniz, onlarca il
davam edacokdir;

Yaxsi tonzimlonmis vo istismar olunan benzin miharriklori, planetimizds tapilan
demok olar ki, biitiin iglim soraitlorini tomin edon genis bir temperatur, riitubat
saviyyasi Vo atmosfer tazyiqi tizorinds islaya bilar [5].

Miiharriklor ti¢lin yanacaq kimi istifads edilon benzinin manfi cohatlori:

v

Benzin tamamilo yananda da, bilinon bir istixana gazi olan karbon gazini (CO2) Sarbast
buraxir;
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v Benzin tamamilo yanmazsa (real miihorriklords oldugu kimi), bir az karbon monoksit
(CO2) sarbast buraxilir. Bu qaz bir avtomobilo sizsa vo ya benzin miihorriki qapali
vaziyyatdas islasa insan talofati ilo naticalona biloar;
Diqgqotsiz saxlanildiqda va ya sizdirildigda benzin yana bilar;
Avar ¢okonlards vo ya gomoan bigonlords istifado olunan benzin miiharriklari sas-kiiy
yarada bilor;

v Benzin igarisindoki bazi birlogsmalor, insanlara vo heyvanlara uzun miiddst birbasa

moruz qaldigda xarg¢ang riski yarada bilar;

v' Benzin, giymati birdan xeyli doyisa bilocok xam neftin tomizlonmoasi ilo hazirlanir;

v Benzin barpa olunmayan enerji manboyi olan xam neftdon aldo edilir [5].
Benzin vo dizel yanacaglarinin asas monfi cshotlorindon biri onlarin yandirilmasi zamani
ayrilan karbon qazinin otraf miihiti ¢irkondirmesidir. Miixtalif yanacaqlarin yandirilmasi
zamani emissiya olunan karbon gazinin (CO2) miqdari cadval 1 do gostorilmisdir. Cadvaldan
do goriindiiyii kimi, oan az karbon gazinin ayrilmasi ilo yanan yanacaq novii tobii qazdir vo
buna goro do yanma prosesi zamani atmosfera atilan karbon qazinin miqdarini azaltmaq vo
otraf miihitin tomizliyi g¢ilin yanacaq kimi tobii qazdan istifado edilmosi daha
moaqsadouygundur [3].

NN

Cadval 1
Ne Yanacagin novii Kg CO,/ GC Kq CO2/ kVt-saat
1 Tobii gaz 56,1 0,20
2 Maye gaz 63,1 0,23
3 Neftayirma zamani alinan qaz 66,7 0,24
4 Benzin 69,3 0,25
5 Kerosin 71,5 0,26
6 Xam neft 73,3 0,26
7 Dizel yanacagi 74,1 0,27
8 Mazut 77,4 0,28
9 Das komiir 94,6 0,34
10 Boz komur 101,2 0,36
11 | Torf 106,0 0,38
12 | Odun 109,6 0,39

Benzinlors vizual baxigla tomizliyi, zorarli olub olmamasi hagqinda toxmini bir fikir demoya
imkan yaradir vo bunun ii¢lin xiisusilo benzinin rongina fikir verilir. Benzinlorin rongino gore
forqlondirilmasi Cadval 2-do gostorilmisdir [2].

Cadval 2
Avtomobil benzini Aviasiya benzini
Ne Marka Rong Marka Rong
1 A-72 Narinct B-70 rongsiz
2 A-76 rongsiz B-91/115 Yasil
3 Al-93 Yasil B-95/130 Sari
4 AI-98 Sari B-100/130 Narinct
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Natico: Miiasir dovrdo respublikamizin ticarat sobokasing olduqca genis ¢esidli neft mohsullari
daxil olur. Neft mohsullarin1 alinmasina gora iki qrupa bolmok olar: neftin emalindan alman
mohsullar; neftdon alinan kimyovi sintez mohsullari. Neft emali mohsullarinin ¢esidino
karbiirator yanacaqlari, dizel yanacaqlari, siirtkii yaglari, mazut, texniki mayelor, hoalledicilor
va s. kimi qiymotli mohsullar daxildir.

Neft mohsullarinin fraksiya torkibi, detonasiya davamligi, alisma temperaturu, 6zliliiyli va S.
kimi keyfiyyat gostoricilori laboratoriya iisulu ilo tayin edilir.

Azorbaycan nefti torkibino va xassalarina gors biitiin diinyada qiymatli xammal kimi taninir vo
ogar Azarbaycan 6z neft emali miiassisalorini tokmillagdirse, méveud texnologiyani yenisi ilo
oVvaz etso diinya bazarina yalniz xam nefti deyil, homginin neft emali zaman1 alinan mohsullari
da ixrac edo bilar. Beloliklo, diinya bazarinda hom ragabat giicii, hom do goliri artar.
Azaorbaycanda istehsal olunan avtomobil benzinlarinin istifadasi, yandirilmasi zamani ayrilan
CO2 qazinin azaldilmasi, otraf mihitin ¢irklonmasinin garsisinin alinmasi tigiin torkibindaki
benzolun migdariin miimkiin gadar azaldilmasi magsads uygundur. Benzinin torkibini diinya
standartlarina goro miiqayiso etsok gorarik Ki, bu hagigoton do beladir. Benzolun migdarinin
diinya standartlar1 ilo uygunlasdirilmas: oktan adoadinin yiiksalmasine va bu da 6z névbasinda
otraf miihitin avvalkina nisbatds daha az girklonmasina va keyfiyyatinin daha da yiiksalmasina
gotirib ¢ixardar.
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QAZ SORFI VERICISININ SECILMOSINDO QEYRIi-SOLIS
USULLARIN TOTBIQi
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Azarbaycan Dovlat Neft va Sanaye Universiteti, “Cihazqayirma” kafedrasinin doktoranti, Azarbaycan
Email: Elsever.allahverdiyev@socar.az

XULASO

Qeyri-miiayyanlik soraitindo ¢oxmeyarli mosalalarin holl metodlarindan istifade etmokls tabii
gqazin ugotu vo paylanmasinin molumat-6lgmo sistemi {giin optimal sorfélgon cihazin
secilmoasinin  osas aspektlori nozordon kegirilmisdir. Miitoxassislor torofindon miixtalif
istehsal¢ilarin  sorfolgonlorino dair togdim olunmus qeyri-solis, molumatin subyektivliyi
soraitinda prioritetlorin toyin edilmasi problemlari tohlil edilmis, istehsalginin verdiyi tominat
vo xidmat sartlori nozars alinmagqla sarfolganin texniki va iqtisadi gostaricilorindon asili olaraq
0lemo cihazinin segilmasinin effektiv tisullar verilmis, problemin holli imkanlar1 aragdirilmas,
informasiya 6l¢gma sistemlarinin optimal ¢ixis xarakteristikalarini, informasiyanin dolgunlugu
Vo diiriistliyiinii tomin edon cihazlarin se¢ilmosinds determinik iisullarla yanasi, geyri-salis
se¢cim Usullarmin, onlarin ¢ixis signallarinin emalinda da qeyri-salis algoritmlorin totbiq
edilmasinin magsadouygunlugu gostorilmisdir.

Acar sozlar: qazin sarfi, informasiya-6l¢mo sistemi, geyri-salis, se¢im meyarlari

Giris: Tabii qazin istehsali vo noqli zamani doqiq 6l¢iilmasi vo paylanmasi zamani onun ugotu
bu proseslorin optimallasdirilmast baximindan ¢ox vacibdir.

Buna goro do tobii qazin ekoloji cohatdon on tomiz yanacaq kimi istifade edildiyi vo kimyovi
mohsullarin, masolon, karbamidin - bitkilor {i¢iin giibralorin istehsalinda avozolunmaz xammal
olub, on yiiksok ekoloji vo istilikvermo gostoricilorine malik oldugu nozers alinmagqla,
sonayenin inkisaf tempini saxlamaq mogsadils qazin miqdarimin (sarfinin) 6l¢tilmasi ti¢lin yeni
cihazlarin islonib hazirlanmasi tolob olunur.

Hal-hazirda qazin sorfinin (miqdarinin) 6l¢iilmasi vo ucotu ticlin miixtalif konstruksiyali, sado
is prinsipino malik sorfolgon vo saygaclar totbiq olunur. Homin cihaz vo qurgularin qosuldugu
informasiya-6l¢gma sistemlarinin 6zii do miioyyon konsepsiyalar osasinda qurula bilor. Bu
sistemlorin iglonilmasi zaman1 mithiim problemlorden biri optimal gostericilora vo metroloji
xarakteristikalara malik Olgmo cihazlarimin istehsalginin  géstoricilorine  vo  sistemin
layihalondirilmaesi tiglin tortib edilmis texniki tapsiriga miivafiq olaraq secilmasidir. Aydindir
Ki, bu ciir se¢cim movcud meyarlar vo isullar totbiq etmoklo homin qurgularin is prinsipi,
konstruksiyasini miioyyon edon parametrlori, metroloji gostoricilori (doqiglik vo xota v s.),
informasiyanin gobul edilmasi vo 6tiirtilmasi, is¢i temperatur vo tozyiqi, ¢ixis signalinin novii
vo funksional imkanlar1 informasiya asasinda aparilmalidir.

Todqiqatlar gostorir ki, cihaz vo qurgular hagqinda internet sohifolorindo yerlosdirilon
molumatlar oksor hallarda colbedicilik ixtiyari sokilde toqdim olunur. Bu malumatlar reklam
xarakterli oldugundan cihazlarin miivafiq meyarlar asasinda segilmosindo onlardan istifado
edorkon qeyri-doqiq noticolorin alinmasina gotirib ¢ixarir. Aparilmis tohlil noticosindo
miioyyon olunmusdur ki, cihazlarimin determinik gobul edilon gostoricilori miioyyon qeyri-
solisliyo malikdir. Bu gostarici vo parametrlora onlarin ¢ixis signalini, asas, nisbi vo miitlaq
xotalarini, signallarin emali tigiin totbiq edilon alqoritmlori aid etmok olar. Digor torafdon
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mioyyon olunmusdur ki, miixtalif istehsal¢ilar uygun saho standartlari ilo isloyir, onlar
miistorilori colb etmok {ig¢iin oksor hallarda osas diqgeti cihazlarin dizaynina (gozsl
gOriiniisiing) yetirir. Bu sababdan, verilmis toloblari 6doyan parametrli cihazlarin se¢ilmoasinda
movcud determinik tisullarin totbiqi oksor hallarda arzu edilon naticoloro nail olmaga imkan
vermir.

Buna goro do movcud se¢im disullarinin miiasir informasiya texnologiyalari osasinda
tokmillosdirilmasi va inkisaf etdirilmasi aktual olub, sistemli yanagma tolob edir.

Mosalonin qoyulusu: Miivafiq informasiya-dlgmo sisteminin islonmosi gedisindo texniki
tapsirigin taloblorini 6doyon  xarakteristikalara malik cihazin segilmosi vo onun sistemo
inteqrasiyast, biitovliikkdo sistemin tolob olunan xarakteristikalarinin olds edilmasi, qaz sorfinin
va gazin naqli prosesini miisayist edon digor parametrlorin dl¢iilmasindon alinmis noticolorin
emali da xiisusi diqqgat tolob edir.

Qeyd edildiyi kimi, soft komputing bir golu olan qeyri-salis ¢oxluglar nozariyyasine
osaslanmig alqoritmlorin totbiqi liglin miivafiq parametrlorin dlgiilmosindo istifado olunan
sensor vo g¢eviricilorin ¢ixis xarakteristikalari, metroloji gostoricilori, hossas elementin
xarakteristikalari todqiq olunmalidir.

Informasiyanin  qeyri-miioyyonliyi soraitindo isloyon cihazlarin miivafiq funksional
xarakteristika vo asililiglarinin toshih olunmasini tomin edon proqram tominatinin yaradilmasi
liclin 6lgmo cihazlarinin uygun meyarlara asason seg¢ilmosi problemi homginin 6Slgiilocok
parametrin son naticada elektrik signalina vo daha sonra raqomsal ¢evrilmasi sSistemin girisino
verilmosi, 6lgma-gevrilma prosesindo alinmis verilonlorin emal edilmasi masololorini ohato
edir.

Informasiya-6lgmo sistemlorinin metroloji vo texniki-igtisadi xarakteristikalarmin tomin
edilmasi ticlin verilonlorin emalinda determinik va geyri-solis alqoritmlorin birgs totbiqi daha
mogsadouygun olub, har iki alqoritm ndviiniin iistiinliiklorindon istifads etmoys imkan verir.
Son 25-30 il, geyri-miioyyanlik soraitindo gorar gobulunu avtomatlagdirmaga imkan veran
geyri-salis ¢oxluglar vo qeyri-solis montiq, yumsaq hesablama nozoriyyslarinin totbiqi ilo
mikroprosessorlu 6lgmo qurgularindan istifado etmaklo miixtolif molumat-6l¢ma sistemlorinin
islonilmosi vo totbiqi ilo xarakterizo olunur [1]. Bu ciir yanagmanin totbiqi oksor hallarda
optimal va daha effektiv naticalor alds etmoys imkan verir.

Molumdur ki, yataqlardan ¢ixarilan tobii qazin torkibinde hom mexaniki qarisiglar, hom do
digor aqgressiv maddolor vardir ki, bunlar birbasa quyuya vo gazin kompleks tomizlomo vo
qurutma qurgusunun ¢ixisinda qazin sorfini Slgmok {iclin qosulmus cihazlarin siiratlo
asinmasina gotirib ¢ixarir. Bu fakt miinasib sorfolgonin seg¢ilmasina slave mohdudiyyatlor
goyur va ¢goxmeyarli optimal se¢cim masalasinin 6l¢iisiiniin daha da artmasina sabab olur. Buna
gora, 10S-iin islonilmasi vo tokmillosdirilmasi zaman1 holl edilmoali olan osas mosalalordon
biri, verilmis torkibo malik tobii qazin sorfini 6lgmok iiclin on uygun cihazin seg¢ilmosi vo
xorclori minimuma endirilmasidir. Lakin todqiqatlar gostarir ki, 6z ndvbasindas, 6lgcma traktinin
sxemini vo biitovliikde sistemin tokmillogdirilmosina imkan veron universal qaz
sorfolgonlorinin iglonilmoasi miimkiin deyildir. Bu toforriiatlar qazin torkibindon asili olaraq
prosesin toloblorini tam sokildo &doyon vo belo sistemlorin tolob olunan somorslilik vo
keyfiyyot gostoricilorini tomin edon sorf vericisinin vo uygun g¢eviricinin se¢ilmosino
diferensial yanagma totbiq edilmasini talab edir.

Bir ¢ox element vo hissadon vo elektron dovralordon ibarat olan hor hansi bir texniki cihaz
kimi, movcud sorfélgon ndvlorinin texniki vo istismar xarakteristikalari forqlidir. Buna goérs do
onlar texniki gostoricilora, tistlinliikk vo ¢atismazliglara goro sec¢ilmolidir. Bu se¢imo qoyulmus
maosalonin vo prosesin dziinomoxsus xiisusiyyatlori ilo do tosir edir. Bu halda, se¢im edorkon,
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qiymat vo funksionalligin optimal nisbetini nezars almaq lazimdir ki, bu da bir sira hallarda
sistemin yaradilmasi vo ona xidmaot xarclorini minimuma endirmok ii¢iin vacibdir.

Olgiilon axinin xiisusi qurgudan kegdiyi zaman Koriolis qiivvelorinin meydana golmosina
osaslanan sorfolgonlordo birbasa 6lgmo metodu tomin edilir. Mikroprosessor g¢eviricisinin
miivafiq sensordan ibarot sorfolcon qurguya daxil edilmosi, qazin sorfinin, sixligin,
temperaturun Ol¢lilmosi vo real zaman miqyasinda kiitlo sorfin hesablanmasini tomin edir.
Koriolis sorfolgonlorinds horokst edon hissalor yoxdur. Bu, 6lgmo naticolorinin yiiksok
doqiqliyi vo etibarliligla yanasi, istismar xorclorinin agsagi olmasini tomin edir. Bundan olava,
onlarin quragdirilmast digor nov sorfolgonlora nisbaton daha sadadir, ¢iinki xiisusi avadanliq
(masalon, membran) tolob olunmur.

Hoyacanlandirict tosiro yiiksok hossasliga baxmayaraq, burulganli sorfolgonlor sonayedo
miixtolif mayelorin vo qazlarin sorfino nozarot etmok {igiin genis istifado olunur. Burulganlh
sarfolgonlorin  istismart prosesindo dlgiilon axinin temperaturunda toraddiidlori, boru
diametrinin doyismosi vo axinda burulganli kimi gostorilon amillorin tosirini azaltmaq vo
kompensasiya etmok li¢lin 0lgmo naticalorinin doaqiqliyini artirmaga imkan veran xiisusi
omsallardan istifads olunur.

Quragdirilmis  mikrokontrollerlor kily vo ongollorin tosirini  azaltmaga, nasazliglarin
diaqnostikasini genislondirmoyo imkan verso do miiasir elektromaqnit sorfél¢onlori qaz sorfini
Olgmoak ticiin istifads edilmir.

Tozyiq diiskiisii sensoru vo ilkin ceviricidon ibarat olub, doyison tozyiq diiskiisii iisullar
osasinda igloyon sorfolcon on universal 6lgmo metodudur. Ancaq bunun {iclin daraldici
qurgunun qurasdirilmasi tolab olunur.

Beloliklo, hazirda sorf 6lgon cihazlarin genis spektri moévcuddur vo bu da 6z névbasinds belo
sorfolganlori {igiin se¢im meyarlarinin toyin edilmosini talab edir.

Problemin halli: Tadqiqatlar gdstorir ki, optimal 6lgma cihazim1 segmok iiciin tohlil edilon
texniki vo istismar gostoricilorino olavo olaraq, miivafiq istehsal bazasinin vo satig sonrasi
xidmetin mdvcudlugunu da nazars almaq lazimdir.

Hor hansi bir gorarin, bu halda ¢oxlu sayda gdstorici ilo xarakterizo olunan bir qurgunun
secilmosinin zoruriliyi, qorar gobuletmo prosesinds ziddiyyetlorin miioyysn edilmesini vo
kompromislorin axtarilmasini tolab edir. Bu ciir coxmeyarli masoloni tohlil vo hall etmak iigiin
miixtolif {sullar, mosolon VIKOR, ELECTRE, TOPSIS [2] mdvcuddur. Bu metodlar
arasindaki osas forq miigayiso olunan alternativlorin qiymotlondirilmosindodir.

Qazin sarfinin 6l¢iilmaesi tigiin texniki va iqtisadi gostaricilori baximidan on optimal olan bir
cthazin  secilmosi  mosolosi  ¢oxmeyarli  oldugundan, ideal holldon mosafonin
qiymatlondirilmasindan asili olaraq optimal alternativi toyin etmaya imkan veran TOPSIS vo
FTOPSIS (Fuzzy Technique for Order Preference by Similarity to Ideal Solution) kimi bir sira
coxmeyarli gorar gobuletmo metod MCDM (Multi-Criteria Decision Making) va alqoritmlorin
imkanlar1 aragdirilmisdir. Anti-ideal ndqtodon ideal noqtays (hollo) qador olan masafalorin
hesablanmasimna osaslanan TOPSIS metodu, ekspert qgiymotlondirmoalorindo olan qeyri-
miioyyanliklorin tosirini miioyyon edorok qaz sorfini 6l¢iilmasi vo ucotu 10S sistemi iigiin
6lgmo cihazinin se¢imi ilo bagli qorar gabuletma prioritetlorini toyin etmoyo imkan verir.
TOPSIS-in bir sira iistiinliiklori bunlardir: hesablama prosesinin sadsliyi - codvel soklindo
asanligla programlagdirmaga imkan verir; hom on yaxsi, hom do on pis alternativlori eyni
zamanda 6doayan skalyar qiymotin olmasi — qiymatlondirmani asanlasdirir [4].

Toromo iisul olan FTOPSIS iso geyri-solis ¢oxluglara asaslanir. Qeyri-salis mantigli FTOPSIS-
don ekspert roylorindo subyektivliyin tosirini azaltmaq ticilin istifado etmok olduqca effektiv
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addim hesab olunur. Eyni zamanda, bu vo ya digar hall yolunun prioritetlorini toyin edorak,
tapilan holl yolunun sonda ideal hollo yaxmligimi giymotlondirmok miimkiindiir. Molum
oldugu Kimi, geyri-salis ¢oxluglarin monsubiyyat funksiyalari miixtolif formalara malikdir,
lakin on sado vo genis totbiq imkanlarina malik oldugundan iigbucaqli funksiyadan istifado
etmoak moqsadouygundur. Bu zaman oksor parametrlori vo gostaricilaring gora tolablori 6doysn
cihazin secilmoasi masalasi bir ne¢o addimdan ibarat olacaqdir.

Bunlardan birincisi miivafiq meyarin vacibliyini qeyd etmok ii¢lin uygun linqvistik doyisenin
se¢ilmosindon ibaratdir. Bununla alagodar olaraq, sorfélgoni segorkon, mdvcud sorfélganlorin
icmal cadvali tortib edildikden sonra tistiinliik vo manfi cahatlari tohlil olunur.

Ikinci addim meyarlardan asili olaraq ranglarin totbiqi ilo ayri-ayr1 sorfélgon ndvlarinin
ranglara uygun siralanmasindan ibarotdir. Bu zaman asagidaki gostoricilor askar tstiinliiklor
olaraq totbiq edilo bilar:

* kifayot qodor yliksok doqiqlik;

* dlgmolorin sabitliyi;

* ax1n istigamatindon asilt olmamast;

* quragdirma va texniki xidmatin asanligi, boru komarinin diiz hissalorina toloblorin olmamasi;

* boru komarinin titroyisi (vibrasiyasi), temperaturun vo tozyiqin doyismosi zamani 6lgmo
naticoalorinin etibarliligi;

» uzunmiiddatli xidmat;

* dovri kalibrloms zoruratinin olmamasi.

Bu zaman qeyd edilon baza gostaricilorindon basqa, oOziinii-diagnostikanin movcudlugu
nasazliglar1 vaxtinda askarlanmasina vo aradan qaldirilmasina vo bozi hallarda onlarin da
qarsisini almaga imkan verdiyini nazers aliriq ki, bu da sistemin etibarliligin1 vo 6lgmo
naticalorinin diiriistlityiinii yiiksoldir.

Yuxarida gostorilon siyahiya xeyli sayda digor metroloji vo texniki-igtisadi parametr vo
gostorici olavo edildikdon sonra yekun codvallor miitoxassislora togdim edilir. Onlar agkar
ustiinliiklori vo se¢ilmis cihazin texniki vo iqtisadi gostaricilorinin texnoloji prosesin
xlisusiyyatlorino uygunlunu miisyyon etmok iiclin lazim olan digor xarakteristikalar1 nazoro
alaraq prioritetlori toyin edirlor.

Ugiincii vo dordiincii addimda qeyri-salis qorar qobuletmo matrisinin vo normalasdiriimis
geyri-salis qgorar gobuletmo matrisinin qurulmasi li¢iin miivafiq linqvistik dayisonlarin
mansubiyyat funksiyalarinin parametrlori toyin olunur.

Bu mosaloni hall edorkon an ¢otin, eyni zamanda effektiv addim tolob olunan 6lgmo vasitosini
secmak liglin lazim olan alternativ hollor codvalini qurmaqdan ibarstdir. Bu magsadle besinci
addimda qeyri-salis pozitiv ideal qorarlarin vo qeyri-solis neqativ ideal qorarlarin toyin
olunmasi prosedurlar1 iso diisiir.

Altinc1 addimda hor bir alternativ gorardan pozitiv ideal vo neqativ ideal qorarlara godor
mosafo hesablanir. Yeddinci addim seg¢ilmis qurgular {iglin yaxinliq emsali toyin olunur.
Alinmig naticolor hor bir alternativ gorarin prioritetini toyin etmoklo son se¢imin miioyyon
edilmosini tomin edir.

Qeyd etmok lazimdir ki, biitiin hallarda tosdiq edilmis gorarin effektivliyi uygun vo miinasib
sorfolgonin se¢ilmasi masolosinin hom texniki, hom do iqtisadi aspektlorini ohato edir. Buna
goro do bu iki aspekto uygun gostoricilor do ovvolcodon tohlil olunaraq, se¢ilmok iigiin
miitoxassislora togdim olunan cadval soklinds tortib olunmus verilonlords hor bir qurgu iiciin
ayri-ayriligda 6z oksini tapmalidir. Homin somoralilik sorfélgonin informasiya-6l¢gmo sistemi
ilo birlikdo istismar miiddoti orzindo aldo edilon somorslilikls toyin olunaraq, plan-prognoz
xarakteri dasiyir vo texniki tapsirigda verilmis qiymotlori agmamalidir. Aydindir ki, bununla
olagodar hesablamalarda sorfolgonin qiymati, servis xidmatlorinin doyari, istismar xarcleri,
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onun mdvcud sorfélcono nisboton daha yaxsi xarakteristikalara malik olmasi ilo olagodar
olaraq, xotasinin az olmasi sayasindo yaranan somora do nozors alinmalidir.

Olgmo cihazini se¢dikdon sonra, Simulink vo ya digar program mohsullarindan istifade edorok
simulyasiya modellogdirmasi realizo etmok mogsadouygundur, homin modellogsdirmo naticolori
alian hollorin etibarlilig: diiriistliiylinii olave olaraq qiymatlondirmoys komok edocokdir.

Natica: Todgiqatlar gostorir ki,

- verilmis toloblors cavab veron 6l¢gma cihazlarinin segilmosindo ¢oxmeyarli mosaloalorin
halli metodlarmin totbiqi noinki kifayot qodor yiliksok diiriistliiys vo etibarliliga nail
olmaga, hom do sistemin bir hissosi olaraq cihazin sonraki istismar xorclorini do
azaltmaga imkan verir;

- biitlin geyd edilon segma iisullarina slave olaraq, ekspertlor torafindon qiymstlondirmo
prosesini nisbaton asanlasdirmagq {igiin geyri-solis giymatlondirmoadon istifado edilmosi
ilo hibrid giymetlondirms iisulunun totbiq olunmasi moagsodsuygundur;

- belolikls, informasiya 6lgmo sisteminin islonilmosindo toqdim olunan konstruksiya vo
istismar xarakteristikalarini 6domok baximindan optimal qaz sorfi 6lgon cihazi segmok
ticiin coxmeyarlt masalalorinin halli tisullarindan birinin, yoni FTOPSIS-in totbiqi son
noticads alternativ hallordon birinin se¢ilmosi prosesindo yeni imkanlar acan qorar
gobuletms sisteminin effektivliyini artirmaq ti¢clin miixtolif qorarlara prioritet toyin
edilmasi prosedurasini sadolosdirmoys (avtomatlagsdirmaga) gotirib ¢ixara bilor.
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Tofig Yusif Baharov

Azerbaijan State Oil Company.Scientific Research Institute.Head of department. Doctor of Geology and Mineralogy
Sciences

Tofig Samadov

Azerbaijan State Oil and Industrial University. Doctor of Technical Sciences. Professor.

Tubukhanum Gasimzadeh

Azerbaijan National Academy of Sciences. Instifute of Dendrology of Azerbaijan NAS. Leading researcher PHD in
Biological Sciences, Associate Professor.

Vusal Ismailov

"Caspian International Hospital”. Orthopedics Traumatology Expert. MD. Azerbaijan.

Zakir Aliyev

RAPVHN and MAEP. PhD in Agricultural Sciences, Professor of RAE academician.

Zakir Eminov

ANAS. Giography Institute. Doctor of Georgraphy Sciences. Associate Professor.

Bahrain

Osama Al Mahdi
University of Bahrain, Bahrain Teachers College. Assistant Professor. PhD, Elementary Education and Teaching

Bangladesh

Muhammad Mahboob Ali
Daffodil International University. Department of Business Administration. Professor.

Belarus

Tanua Teterinets

Belarusian State University of Agricultural Technology. Doctor of Economical Sciences. Associate Professor.
Viadimir Yanchuk

Belarus State University. Professor. Academy of Postgraduate Education. PhD in Social Psychology.

Bosna & Hercegovina

Igor Jurci¢

Head of marketing Business group for VSE/SME. Telecommunication Business and Management.

Ratko Pavlovich

University of East Sarajevo. Faculty of Physical Education and Sport. Full Professor. PhD in Sport Sciences.

Brazil

Paulo Cesar Chagas Rodrigues
Federal Institute of Education, Science and Technology of Sao Paulo. Professor. PhD in Mechanical Engineering.
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Bulgaria

Desislava Stoilova

South-West University * Neofit Rilski”. Vice Dean of Faculty of Economics. Associate Professor. PhD in Finance.
Eva Tsvetanova

Tsenov Academy of Economics, Svishtov, Bulgaria Department of Strategic Planning. Head assistant professor. PhD in
Economy.

Jean-Frangois Rouge

University of technology Sofia.Professor researcher. PhD in Management.

Jean-Frangois Rougé

University of Technology, Sofia. PhD in Business law

Milena Kirova

Sofia University “St. Kliment Ohridski”. Professor. PhD in Philology.

Croatia

Dragan Cisi¢

University of Rijeka. Faculty of Maritime Studies. Full professor. PhD in Logistics, e-business.

Egypt

Abdelbadeh Salem

Professor at Faculty of Computer and Information Science, Ain Shams University.

Neyara Radwan

King Abdul-Aziz University. Jeddah. KSA. Business Administration Department. Faculty of Economics and Administration.
Assistant Professor. Suez Canal University. Mechanical Department. Faculty of Engineering. Assistant Professor.

France

Michael Schaefer
L' Association 1901 SEPIKE International, Président at SEPIKE International. PhD of Economical Sciences.

Georgia

Anzor G. Abralava

Georgian Technical University. Doctor of Economical Sciences. Full Professor

Dali Sologashvili

State University named Akaki Tsereteli. Doctor of Economical Sciences. Full Professor

Dali Osepashvili

Professor of Journalism and Mass Communication TSU (Tbilisi State University), Head MA Program "Media and New
Technology"

Davit Tophuria

Tbilisi State Medical University. Head of Infernational Students Academic Department, Associate Professor. PhD in HNA.
Eka Avaliani

International Black Sea University. Associate Professor. PhD in History.

Eka Darchiashvili

Thilisi State University named after Sv. Grigol Peradze. Assistant of professor. PhD in BA.

Ekaterine Maghlakelidze

The University of Georgia, Associated professor, Business, Economics and Management School.

Enene Menabde-Jobadze

Georgian Technical University. Academical Doctor of Economics.

Eter Bukhnikashvili

Dental clinic "NGM-Innovation Dental". The doctor-stomatologist. PhD in Medicine.

Evgeni Baratashvili

Georgian Technical University. Head of Economic and Business Department. Doctor of Economical Sciences. Full
Professor

George Jandieri

Georgian Technical University; Chief scientist, Institute of Cybernetics of the Georgian Academy. Full Professor
George Malashkhia

Georgian Technical University. Doctor of Economical Sciences. Full Professor.

Giorgi Kepuladze

Akaki Tsereteli State University, Faculty of Business, Law and Social Sciences, PhD in Economics. Invited teacher.
Gulnara Kiliptari

Thilisi StateMedical University. Head of ICU department. Associate professor.

lamze Taboridze

Scientific Center of the Humanitarian Educational University, Head, PhD in Medicine. Associate professor.
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Irma Makharashvili

Caucasus International University. Dean of Business Faculty. Doctor of Economical Sciences. Full Professor
Ketevan Golefiani

Batumi Navigation Teaching University. Dean of Logistics Faculty.Batumi Shota Rustaveli State University. Doctor TS,
Professor.

Larisa Korghanashvili

Tbilisi State University (TSU) named Ivane Javakhishvili. Full Professor

Larisa Takalandze

Sokhumi State University, Faculty of Economic and Business. Doctor of Economic Sciences.

Lia Davitadze

Batumi Shota Rustaveli State University. Higher Education Teaching Professional. PhD in Educational Sciences.
Lia Matchavariani

Thilisi State University (TSU) named Ivane Javakhishvili. Full Professor, Faculty of Exact & Natural Sciences (Geography
Dep.)

Loid Karchava

Doctor of Business Administration, Association Professor at the Caucasus International University, Editor-in-Chief of the
intfernatfional Scientific Journal "Akhali Ekonomisti" (The New Economist)

Maia Kapanadze

Georgian State University named Javaxashvili. Doctor of Economical Sciences. Associate Professor.

Maia Matoshvili

Thilisi State Medical University. The First University Clinic. Dermato-Venereologist. Assistant Professor. PhD in DAPS.
Mariam Darbaidze

Davit Aghmashenebeli National Defense Academy of Georgia. The Head of Education Division. PhD in Biology.
Mariam Kharaishvili

llia State University. Asistent Professor. PhD MD.

Mariam Nanitashvili

Executive Director - Wise Development LTD (Training Centre). Associated Professor at Caucasus University. PhD in
Economics

Nana Shoniya

State University of Kutaisi named Akakhi Tsereteli. Doctor of Economical Sciences. Full professor

Natia Beridze

LEPL National Environmental Agency of Georgia, Invited Expert at International Relations and PR Division. PhD in
Political Science.

Nelli Sichinava

Akaki Tsereteli State Universiry. Associate. Professor. PhD.

Nino Gogokhia

Thilisi State Medical University. Head of Laboratory the First University Clinic. Professor.

Nino Museridze

GGRC Georgian-German Center for Reproductive Medicine, Owner and Clinical Director. The Doctor of Medicine,
Full Professor.

Nino Pirtskhelani

Associated Professor of Department of Molecular and Medical Genetics of Tbilisi State Medical University.
Omari Omarimu

Thilisi State University named lv. Javakhishvili. Doctor of Chemical Sciences Professor

Rati Abuladze

St. Andrew the first-called Georgian University of the Patriarchate of Georgia. Faculty of Economics and Eusiness
Edministration. Manager of the Faculty Quality Assurance Office. PhD in Business Administration.

Rusudan Kutateladze

Georgian Technical University. Doctor of Economical Sciences. Full Professor

Rusudan Sujashvili

New Vision University. School of Medicine. Professor,

Simon Nemsadze

Georgian Technical University. Doctor of Technical Sciences. Full Professor

Tamar Giorgadze

Thbilisi State Medical University. Department of Histology, Cytology and Embryology. Assistant Professor.

Tamila Arnania-Kepuladze

Akaki Tsereteli State University. Department of Economics. PhD in Economic.

Tengiz Museliani

Georgian Technical University. Academic Doctor of Technical Sciences. Associate Professor

Timuri Babunashvili

Georgian Business Academy of Science. Doctor of Economical Sciences. Full Professor.

Vladimer Papava

Tbilisi State Medical University. Assistant-Professor. PhD. MD.

Zaira Gudushauri

Georgian-Azerbaijan University named G.Aliyev. Assosiate Professor. PhD. ES.
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Germany

Hans-Juergen Zahorka

Assessor jur., Senior Lecturer (EU and International Law, Institutions and Economy), Chief Editor of "European Union
Foreign Affairs Journal”, LIBERTAS - European Institute, Rangendingen

Alexander Dilger

University of MUnster. Professor of Business Economics. PhD in Economy.

Greece

Margarita Kefalaki
Communication Institute of Greece. PhD in Cultural Communication. President of Institute.

Hungary

Nicasia Picciano
Central European University. Department of International Relations and European Studies.

India

Federica Farnefi

University of Bologna. Department of Sociology and Business Low. Associate Professor. OhD in Economic &
Management.

Prasanta Kumar Mitra

Sikkim Manipal Institute of Medical Sciences. Deptartment of Medical Biotechnology. PhD in Biochemistry.

Samant Shant Priya

Lal Bahadur Shastri Institute of Management, New Delhi, Associate Professor in Philosophy PhD in Marketing.

Sonal Purohit

Jain University, Center for Management Studies, Assistant Professor, PhD in Business Administration, Life Insurance,
Privatization.

Varadaraj Aravamudhan

Measi Instittue of Management. Associate Professor. PhD in Management.

Iraq

Rana Khudhair Abbas Ahmed
Irag, Baghdad, Alrafidain University College. Lecturer, Global Executive Administrator, Academic coordinator. PhD in
Scholar (CS).

Iran

Azadeh Asgari
Asian Economic and Social Society (AESS). Teaching English as a Second Language. PhD

Italy

Simona Epasto

University of Macerata. Department of Political Science, Communication and International Relations. Tenured
Assistant Professor in Economic and Political Geography. PhD in Economic and Political Geography

Donatella M. Viola

London School of Economics and Political Science, London, Assistant Professor in Politics and International Relations at
the University of Calabria, Italy. PhD in International Relations.

Jordan

Ahmad Aljaber

President at Gulf University. German Jordan University, Founder / Chairman of the Board. Ph.D in Computer Science
Ahmad Zamil

Middle East University (MEU). Business Administration Dept. Associate Professor. PhD Marketing

Ikhlas lbrahim Altarawneh

Al-Huessien BinTalal University. Business Department. Full Professor in Human Resource Management.

Asmahan Majed Altaher

Arab Academy for Banking and Financial Sciences. Associate Professor. PhD in Management Information System.
Sadeqg AlHamouz

Middle East University (MEU). Head Computer Information Systems. PHD. Computer Science.
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Safwan Al Salaimeh
Agaba University. Sofrware Engineering Department. Information Technology Faculty. Professor. PhD.

Kazakhstan

Alessandra Clementi

Nazarbayev University School of Medicine. MD, GP. Assistant Professor of Medical Practice and Family Medicine
Altinay Pozilova

Sirdarya University. Associated professor. PhD in Pedagogy Science.

Anar Mirazagalieva

Astana Internationl University. Vice-President. PhD in Biology.

Anna Troeglazova

East Kazakhstan State University named Sarsen Amanjolov. PhD

Gulmira Zhurabekova

Marat Ospanov West-Kazakhstan State Medical Academy. Department of Human Anatomy. Associate Professor
Guzel Ishkinina

Ust-Kamenogorsk, Russian Economy University G. Plekhanov, Associate Professor, PhD in Economic science.
Marina Bobireva

West Kazakhstan State Medical University named Marat Ospanov. PhD

Niyazbek Kalimov

Kostanay Agricultural Institution. PhD

Nuriya Kharissova

State University of Karaganda. Associate Professor of Biological Science

Nikolay Kurguzov

State University of Pavilodar named S. Toraygirova. PhD. Professor.

Oleg Komarov

Pavlodar State Pedagogical Institute. Professor of Department of Economics, Law and Philosophy. PhD in Sociology,
Zhanargul Smailova

Head of the Department of Biochemistry and Chemical Disciplines named after MD, professor S.0. Tapbergenova
NAC Medical University of city Semey.

Kosovo

Donat Rexha
Faculty of Economics and Management at the AAB College. Professor. Lecturer. Local Consultant at the UNICEF.

Libya

Salaheddin Sharif
University of Benghazi, International Conference on Sports Medicine and Fitness, Libyan Football Federation- Benghazi
PhD in Medicine (MD)

Latvia

Tatiana Tambovceva
Latvian Council of Science. Riga Technical University. Assoiate Professor at Riga Technical University.

Lithuania

Agne Simelyte

Vilnius Gediminas Technical University, Associate professor. Phd in Social Sciences (Management)

leva Meidute — Kavaliauskiene

Vilnius Gediminas Technical University. Vice-dean for Scientific Research

Vilma (Kovertaite) Musankoviene

e-Learning Technology Centre. Kaunas University of Technology. PHD

Laura Uturyte

Vilnius Gediminas Technical University (VGTU). Head of Project Manager at Pl Gintarine Akademy. PhD in Economy.
Loreta (Gedminaite) Ulvydiene

Professor of Intercultural Communication and Studies of Translation. Vilnius University. PHD

Zhaneta Simanavichiene

Professor, head of Laboratory Business Innovation University of Mykolas Romeris. Honorary consul of Estonia

Macedonia

Liza Alili Sulejmani
International Balkan University. Head of Banking and Finance department. Assistant Professor. PhD of Economics.
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Malaysia

Anwarul Islam

The Millennium University. Department of Business Administration. Associate Professor.

Kamal Uddin

Millennium University, Department of Business Administration. Associate Professor. PhD in Business Administration.

Morocco

Mohammed Amine Balambo
Ibn Tufail University, Aix-Marseille University. Free lance. Consultant and Trainer. PhD in Philosophy. Management
Sciences, Specialty Strategy and Logistics.

Nigeria

Bhola Khan
Yobe State University, Damaturu. Senior Lecturer and Head, Dept. of Economics. PhD in Economics.

Norway

Svitlana Holovchuk
PhD in general pedagogics and history of pedagogics.

Pakistan

Nawaz Ahmad
The Aga Khan University. Chief Examiner. PhD in Management.

Poland

Grzegorz Michalski

Wroclaw University of Economics. Faculty of Engineering and Economics. PhD in economics. Assistant professor.
Kazimierz Waluch

Pawel Wlodkowic University College in Ptock, Assistant Professor at the Faculty of Management. PhD in Economy.
Robert Pawel Suslo

Wroclaw Medical University, Public Health Department, Health Sciences Faculty, Adjunct Professor of Gerontology
Unit. PhD MD.

Tadeusz Trocikowski

European Institute for Eastern Studies. PhD in Management Sciences.

Qatar

Mohammed Elgammal
Qatar University. Assistant Professor in Finance. PhD in Finance

Romania

Camelia Florela Voinea

University of Bucharest, Faculty of Political Science, Department of Political Science, International Relations and
Security Studies. PhD in Political Sciences.

Minodora Dobreanu

University of Medicine, Pharmacy, Sciences and Technology of Targu Mures. Faculty of Medicine. Professor. PhD in
Medicine.

Odette (Buzea) Arhip

Ecological University Bucuresti. Professor at Ecological University. PhD.

Russia

Alexander A. Sazanov

Leningrad State University named A.S. Pushkin. Doctor of Biological Sciences. Professor

Alexander N. Shendalev

State Educational Institution of Higher Education. Omsk State Transport University. Associate Professor
Andrey Latkov

Stolypin Volga Region Institute of Administration, Ranepa. Sc.D. (Economics), Ph.D. (Politics), professor,
Andrei Popov

Director "ProfConsult Group". Nizhniy Novgorod Region. PhD
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Anton Mosalyov

Russian State University of Tourism and Service. Associate Professor

Carol Scott Leonard

Presidential Academy of the National Economy and Public Administration. Vice Rector. PhD, Russian History
Catrin Kolesnikova

Samara Architectural and Constructional University. PhD

Ekaterina Kozina

Siberia State Transportation University. PhD

Elena Klemenova

South Federal University of Russia. Doctor of Pedagogical Sciences. Professor

Galina Kolesnikova

Russian Academy of Natural Sciences and International Academy of Natural History. Taganrog Institute of
Management and Economics. Philologist, Psychologist, PhD

Galina Gudimenko

Orel State Institute of Economics and Trade. Department of History, Philosophy, Advertising and Public
Relations.Doctor of Economical Sciences. Professor.

Grigory G. Levkin

Siberian State Automobile and Highway Academy. Omsk State Transport University. PHD of Veterinary Sciences
Gyuzel Ishkinina

Ust-Kamenogorsk affiliation of G. Plekhanov Russian Economy University / Associate Professor, Business, Informatics,
Jurisprudence and General Studies sub-department. PhD in Economic science.

Irina V. Larina

Federal State Educational Institution of Higher Professional Education. Associate Professor

Iina Nekipelova

M.T. Kalashnikov Izhevsk State Technical University. Department of Philosophy. PhD

Larisa Zinovieva

North-Caucasus Federal University. PHD.Pedagogical Science. Associate Professor

Liudmila Denisova

Department Director at Russian State Geological Prospecting University. Associate Professor

Lyalya Jusupowa

Bashkir State Pedagogical University named M.Akmully. PHD Pedagogy Science. Associate Professor
Marina Sirik

Kuban State University. Head of the Department of Criminal Law, Process and Criminalistics of the State Pedagogical
University.

PhD in Legal Sciences.

Marina Volkova

Research Institute of Pedagogy and Psychology. Doctor of Pedagogical Sciences. Professor

Natalia Litneva

Orlov State Institute of Economy and Trade. Volga Branch of The Federal State Budget Educational Institution of Higher
Professional Education

Nikolay N. Efremov

Institute of Humanitarian Research and the Russian Academy of Sciences. Doctor of Philology. Research Associate
Nikolay N. Sentyabrev

Volgograd State Academy of Physical Culture. Doctor of Biological Sciences. Professor. Academician.
Olga Ovsyanik

Plekhanov Russian Economic University, Moscow State Regional University. Doctor in Social Psychology.
Olga Pavilova

Medical University named Rehabilitation, Doctors and Health, Professor of the Department of Morphology and
Pathology, Doctor of biological sciences, physiology

Sergei N. Fedorchenko

Moscow State Regional University of Political Science and Rights. PhD

Sergei A. Ostroumov

Moscow State University. Doctor of Biological Science. Professor

Svetlana Guzenina

Tambov State University named G.R. Derzhavin. PhD in Sociology

Tatiana Kurbatskaya

Kamsk State Engineering - Economical Academy. PhD

Victor F. Stukach

Omsk State Agrarian University. Doctor of Economical Sciences. Professor

Zhanna Glotova

Baltic Federal University named Immanuel Kant, Ph.D., Associate Professor.

Saudi Arabia

Ikhlas (lbrahim) Altarawneh
Ibn Rushd College for Management Sciences. PHD Human Resource Development and Management.
Associate Professor in Business Administration
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Salim A alghamdi
Taif University. Head of Accounting and Finance Dept. PhD Accounting

Serbia

Aleksandra Buha

University of Belgrade. Department of toxicology "Akademik Danilo Soldatovi¢", Faculty of Pharmacy
Jane Paunkovic

Faculty for Management, Megatrend University. Full Professor. PhD, Medicine

Jelena Purenovic

University of Kragujevac. Faculty of Technical Sciences Cacak. Assistant Professor. PhD in NM systems.

Sultanate of Oman

Nithya Ramachandran

Ibra College of Technology. Accounting and Finance Faculty, Department of Business Studies. PhD

Rustom Mamlook

Dhofar University, Department of Electrical and Computer Engineering College of Engineering. PhD in Engineering /
Computer Engineering. Professor.

Sweden

Goran Basic
Lund University. Department of Sociology. PhD in Sociology. Postdoctoral Researcher in Sociology.

Turkey

Fuad Aliew

Gebze Technical University, Department of Electronics Engineering, Faculty of Engineering,Associate professor, PhD in
Automation engineering

Mehmet Inan

Turkish Physical Education Teachers Association. Vice president. PhD in Health Sciences, Physical Education and Sport
Sciences

Muzaffer Sanci

University of Health Sciences. Tepecik Research and Teaching Hospital. Clinics of Gynecology and Obtetrics
Department of Gynecologic Oncologic Surgery. Assocciated Proffesor.

Vugar Djafarov

Medical school at the University of Ondokuzmayis Turkey. PhD. Turkey.

Yigit Kazancioglu

Izmir University of Economics. Associate Professor, PhDin Business Administration.

UK

Christopher Vasillopulos

Professor of Political Science at Eastern Connecticut State University. PhD in Political Science and Government.
Frances Tsakonas

International Institute for Education Advancement. Ceo & Founder. PhD in Philosophy.

Georgios Piperopoulos

Northumbria University. Visiting Professor, Faculty of Business and Law Newcastle Business School. PhD Sociology and
Psychology.

Mahmoud Khalifa

Lecturer at Suez Canal University. Visiting Fellow, School of Social and Political Sciences, University of Lincoln UK. PhD in
Social and Political Sciences

Mohammed Elgammal

Qatar University. Assistant Professor. PhD in Finance.

Stephan Thomas Roberts

BP Global Project Organisation. EI&T Constfruction Engineer. Azerbaijan Developments. SD 2 Onshore Terminal.
Electrical engineer.

Ukraine

Alina Revtie-Uvarova

National Scientific Center. Institute of Soil Structure and Agrochemistry named Sokolovski. Senior Researcher of the
Laboratory, performing part-time duties of the head of this laboratory.

Alla Oleksyuk-Nexhames

Lviv University of Medicine. Neurologyst at pedagog, pryvaty refleksoterapy. MD PD.
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Anna Kozlovska

Ukrainian Academy of Banking of the National Bank of Ukraine. Associate Professor. PhD in Ecomomic.

Bogdan Storokha

Poltava State Pedagogical University. PhD

Dmytro Horilyk

Head of the Council, at Pharmaceutical Education & Research Center. PhD in Medicine.

Galina Kuzmenko

Central Ukrainian National Technical University, Department of Audit and Taxation, Associate Professor.PhD in
Economiy.

Galina Lopushniak

Kyiv National Economic University named after Vadym Hetman. PhD. Doctor of Economic Sciences, Professor.
Hanna Hulicieva

Institute of Microbiology and Virology, NASU, department of phytopatogenic bacteria. The senior research fellow, PhD
in Biology.

Hanna Komarnytska

Ivan Franko National University of Lviv , Head of the Department of Economics and Management, Faculty of Finance
and Business Management, Ph.D. in Economics, Associate Professor.

Iryna Skrypchenko

Prydniprovsk State Academy of Physical Culture and Sports. Department of Water Sports. Associate Professor. PhD in
Physical Education and Sport.

Katerina Yagelskaya

Donetsk National Technical University. PhD

Larysa Kapranova

State Higher Educational Institution «Priazovskyi State Technical Universityn Head of the Department of Economic
Theory and Enfrepreneurship, Associate Professor, PhD in Economy,

Lesia Baranovskaya

National Technical University of Ukraine "Kyiv Polytechnic Institute”, PhD, Associate Professor.

Liliya Roman

Department of Social Sciences and Ukrainian Studies of the Bukovinian State Medical University. Associate professor,
PhD in Philology,

Liudmyla Fylypovych

Vice-president of Ukrainian Association of Researchers of Religion (UARR), H.S. Skovoroda Institute of Philosophy of
NASU. Doctor of philosophical sciences. Professor

Lyudmyla Svistun

Poltava national technical Yuri Kondratyuk University. Department of Finance and Banking. Associated Professor.
Mixail M. Bogdan

Institute of Microbiology and Virology, NASU, department of Plant of viruses. PhD in Agricultural Sciences.

Nataliya Bezrukova

Yuri Kondratyuk National Technical University. Associate Professor, PhD in Economic.

Oleksandr Voznyak

Hospital *Feofaniya™. Kyiv. Head of Neureosurgical Centre. Associated Professor

Oleksandra Kononova

Prydniprovska State Academy of Civil Engineering and Architecture (PSACIA), Assoc.professor of Accounting,
Economics and Human Resources Management department. PhD. in Economic Science.

Oleksandr Levchenko

Central Ukrainian National Technical University, Kropyvnytskyi. Vice-Rector for Scientific Activities. Professor.

Olena Aleksandrova

Borys Grinchenko Kyiv University, Dean of the Faculty of History and Philosophy. Doctor of Philosophical Sciences,
Professor.

Olena Cherniavska

Poltava University of Economics and Trade, Doctor of Economical Sciences. Professor

Olga F. Gold

Odessa National University named I.I. Mechnikov. Odessa pedagogical college. PhD

Olga . Gonchar

Khmelnytsky National University, Economics of Enterprise and Entrepreneurship, Doctor of Economic Sciences,
Professor.

Roman Dodonov

Head of the Philosophy Department. Borys Grinchenko Kyiv University. Doctor of philosophical sciences. Professor.
Roman Lysyuk

Assistant Professor at Pharmacognosy and Botany Department at Danylo Halytsky Lviv National Medical University.
Stanislav Goloborodko

Doctor of Agricultural Sciences, Senior Researcher. Institute of Agricultural Technologies of Irrigated Agriculture of the
National Academy of Agrarian Sciences of Ukraine

Svetlana Dubova

Kyiv National University of Construction and Architecture. Associate Professor. PhD in TS.
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Tetiana Kaminska

Kyiv Cooperative Institute of Business and Law. Rector. Doctor of Science in Economics. .

Valentina Drozd

State Scientific Research Institute of the Ministry of Internal Affairs of Ukraine. Doctor of Law, Associate Professor, Senior
Researcher.

Vasyl Klymenko

Central Ukrainian National Technical University. Department of Electrical Systems and Energy Management. Doctor TS.
Professor.

Victoriya Lykova

Zaporizhzhya National University, PhD of History

Victor P. Mironenko

Doctor of Architecture, professor of department "Design of architectural environment”, Dean of the Faculty of
Architecture of Kharkov National University of Construction and Architecture (KNUCA), member of the Ukrainian
Academy of Architecture

Vita Tytarenko

H.S. Skovoroda Institute of Philosopy, National Academy of Sciences. Professor at the Department of Philosophy.
Yuliia Mytrokhina

Donetsk National University of Economics and Trade named after Mykhaylo Tugan-Baranovsky., PhD in Marketing and
Management. Associate Professor

Yulija M. Popova

Poltava National Technical University named Yuri Kondratyuk. PhD in Ecomomic. Assiciated professor

Crimea

Lienara Adzhyieva

V.I. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (branch). PhD of History. Associate
Professor

Oksana Usatenko

V.I. Vernadsky Crimean Federal University. Academy of Humanities and Education (branch). PhD of Psychology.
Associate Professor.

Oleg Shevchenko

V.I. Vernadsky Crimean Federal University, Humanities and Education Science Academy (branch), Associate Professor.
PhD in Social Philosophy

Tatiana Scriabina

V.I. Vernadsky Crimean Federal University, Yevpatoriya Institute of Social Sciences (filial branch). PhD of Pedagogy.
Associate Professor

United Arab Emirates

Ashok Dubey

Emirates Institute for Banking & Financial Studies, senior faculty. Chairperson of Academic Research Committee of
EIBFS.

PhD in Economics

Maryam Johari Shirazi

Faculty of Management and HRM. PhD in HRM. OIMC group CEO.

USA

Ahmet S. Yayla

Adjunct Professor, George Mason University, the Department of Criminology, Law and Society & Deputy Director,
International Center for the Study of Violent Extremism (ICSVE), PhD in Criminal Justice and Information Science
Carol Scott Leonard

Presidential Academy of the National Economy and Pubic Administration. National Research University — Higher
School of Economics. Russian Federation

Christine Sixta Rinehart

Academic Affairs at University of South Carolina Palmetto College. Assistant Professor of Political Science. Ph.D.
Political Science

Cynthia Buckley

Professor of Sociology at University of lllinois. Urbana-Champaign. Sociological Research

Medani P. Bhandari

Akamai University. Associate professor. Ph.D. in Sociology.

Mikhail Z. Vaynshteyn

Lecturing in informal associations and the publication of scientific articles on the Internet. Participation in research
seminars in the "SLU University" and "Washington University", Saint Louis

Nicolai Panikov

Lecturer at Tufts University. Harvard School of Public Health. PhD/DSci, Microbiology
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Rose Berkun

State University of New York at Buffalo. Assistant Professor of Anesthesiology, PhD. MD

Tahir Kibriya

Director technical / senior engineering manager. Black & Veatch Corporation, Overland Park. PhD Civil Engineering.
Yahya Kamalipour

Dept. of Journalism and Mass Communication North Carolina A&T State University Greensboro, North Ca. Professor
and Chair Department of Journalism and Mass Communication North Carolina A&T State University. PhD

Wael Al-Husami

Lahey Hospital & Medical Center, Nardone Medical Associate, Alkhaldi Hospital, Medical Doctor, International
Health, MD, FACC, FACP

Uruguay

Gerardo Prieto Blanco
Universidad de la RepuUblica. Economist, Associate Professor. Montevideo.

Uzbekistan

Guzel Kutlieva

Instifute of Microbiology. Senior Researcher. PhD in BS.

Khurshida Narbaeva

Instifute of Microbiology, Academy of Sciences Republic of Uzbekistan, Doctor of biological sciences.
Shaklo Miralimova

Academy of Science. Institute of Microbiology. Doctor of Biology Sciences. PhD in BS.

Shukhrat Yovkochev

Tashkent State Institute of Oriental Stadies. Full professor. PhD in political sciences.
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